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WO 2006/032518 PCT/EP2005/010311 NOVEL PHTHALAZINONE
DERIVATIVES AS AURORA-A KINASE INHIBITORS The present
invention relates to novel phthalazinone derivatives, to a process for their
wiarabactire, pharmaceutical compositions containing thenrama:eb@is/o10311
manufacture as well as the use of these compounds as pharmaceutically
active S agents. Protein kinases regulate many different signaling
pro¢eyse sPEy RGN PROBPHAET (FFUPS i PpP8feih SSMRAR eI TS0
(1987) 823-829); particularly serine/threonine kinases phosphorylate
proteins on the alcohol moiety of serine or threonine residues. The
serine/threonine kinase family includes members that 10 control cell
growth, migration, differentiation, gene expression, muscle contraction,
glucose metabolism, cellular protein synthesis, and regulation of the cell
cyciEheTPrSSERfr v seR RS Bt 1] PRl P BHSSHHING SATAERIn s e PTRSIS R BT
beligved roaplafpciakeyptoberincthi ploten ppivtisphorplattionreyents: thatlandeir

essantiakfaftbescatipletion afessantirl miiglic.eventspilhaAvrararkinase.
fam‘jilé/ejﬁsmade up of 15 three key members: Aurora A, B and C (also

known as Aurora-2, Aurora-1 and Aurora-3 respectively). Aurora-1 and
Aurora-2 are described in US 6,207,401 of Sugen and in related patents
andtpetentiapike adgHstcenpr iffees 5E0ding IEPca951500d¢0g Aurerhate
A thgregs inoreasingsvidanae:thatf isCalnose! P1eBoorEIIgEITe; Asiekailarly

20 RegepenisamRlifigdanchHamseHRIPRIRIALS NIgh I EMRIERSRY, 1B Rerine or
majgln:%of humgn tunf.gr cellllr} san E)rl(rlna% Io ectal reast and

rﬁuh me mdu s eT, that
other tumors as been OWﬂ urora over reSS|on ea S

gen%‘tﬂf‘?i’r‘éi‘ﬂb%ﬁf?“’%‘l‘rdWﬁr%‘gP%r%‘i?f@W%%?ﬂré%ﬁ?égf%H’%r@%ﬂﬁ‘éﬁﬁ?ﬂtrac‘fion»
increasesimeatrwploidy-Hnt it ransiornstiRat, il otyelstandtnouleycle.
NIH3T3 cells in vitro. Aurora A-transformed NIH3T3 cells 25 grow as

tum?raé rrhmr:rm&@ 4@&% ygﬁenﬁ@rar’éseqm%a% o K ?%‘9315%?%‘% Ogiay

(192%2745 Giet, R ent th
i, E kit e, WA o BB oS et aafrrrs epiepial gy the
TrefRETRiPRi6f. SIenEBom AR sayMoHEEVEH et Biffrcatiomibt Aureds Anis!
asstoiatéelywithrares ploicya anBaggreéssile dlinieal Heharior-{Sanydda; Btnd
;’s\l Aﬂ@&@@é@ﬁ@&df@}) 9442002) &%?@é@ré%%%}%ﬁmg“ﬂf?@%b@*} 81 of
oC rrelaies wi or nos 0 en noae

bre?;??ancé T R B B o oh o e e

thesé %@o?@rt IS proposed that Aurora A overexpressron contributes to
cancer
For Aurora A there is increasing evidence that it is a novel proto-oncogene. Aurora

A gene is amplified and transcript/protein is highly expressed in a majority of
human tumor cell lines and primary colorectal, breast and other tumors. It has
been shown that Aurora A overexpression leads to genetic instability shown by
amplified centrosomes and significant increase in aneuploidy and transforms Ratl
fibroblasts and mouse NIH3T3 cells in vitro. Aurora A-transformed NIH3T3 cells
grow as tumors in nude mice (Bischoff, J.R., and Plowman, G.D., Trends Cell Biol.
9 (1999) 454; Giet, R., and Prigent, C., J. Cell Sci. 112 (1999) 3591-3601; Nigg, E.A,,
Nat. Rev. Mol. Cell Biol. 2 (2001) 21-32; Adams, R.R,, et al., Trends Cell Biol. 11
(2001) 49-54}. Moreover, amplification of Aurora A is associated with aneuploidy
and aggressive clinical behavior (Sen, S., et al., ]. Natl.Cancer Inst. 94 (2002) 1320-
1329) and amplification of its locus correlates with poor prognosis for patients with
node-negative breast cancer (Isola, J.], et al., Am. J. Pathol. 147 (1995) 905-911).
For these reasons it is proposed that Aurora A overexpression contributes to cancer
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-2 phenotype by being involved in chromosome segregation and mitotic
checkpoint control. Human tumor cell lines depleted of Aurora A
transcripts arrest in mitosis. Accordingly, the specific inhibition of Aurora
kinase by selective inhibitors is 5 recognized to stop uncontrolled
proliferation, re-establish mitotic checkpoint control and lead to apoptosis
of tumor cells. In a xenograft model, an Aurora inhibitor therefore slows
tumor growth and induces regressiormHarrington, E.A., et al., Nat. Med.
10 (2004) 262 267) Low molecular weight inhibitors for protein kinases
arg, %@(ﬁ@@xémmcﬁfk dﬂg'm¥@9§5fg3kpoznt

|nh|b|t r are ase on i.e. quinazoline derlv ativés as clalmed in the

: foll%wmg patents and patent applications: WO 00/44728; WO 00/47212;

WO 01/21594; WO 01/21595; WO 01/21596; WO 01/21597; WO
01Hu685; Wubod 10db Tikes \WQIBA FT6ARMED I5/R3adTphVarast/4AR 18itosis.

WQ&S!QE%%@@W@&&E@&%IB&%QJ%Q&W&IM% %%gmmmm is

[T
B8 59 6TREPNES 9555885 ol 02 BrsEeERbEs A shrora
Wé@@l@gmthzr,efwe)@msmqr, wood/ 662 189nsA0RRKeE64 Qifarrington, E.A.,

WQROROSRH Msdpyondiag2ertwaives: W003/077921; W003/078423;
W003/078426 W0031078427 20 W004/000833 or imidazole, oxazole

an thiaz erlva 002/ 6905; WO.04/005283. However there
o2 SIFHE TR e R AR I RIS L R RSP B AR e
prdﬁe%grtslﬁﬂﬁ Avenp dnbiftivativitgh debieiteserexiergd inatter. soiuttine

andédrivativeedaphalsiraedkimnetibprdsilepinn apaesanly mievpaBntAcpetiditgns:

to gyissiopsnes!, theteds/previdedareinneund ohihe gensyal faumughsos;

WO P00 3871856 HEA805 W8 Hsstibl Neb DodRess wo osmsiar
WO 97/42187; WO 99/06396; pyrazole and triazole derivatives as claimed in the
following patents and patent applications: WO 02/22601; WO 02/22602;
WO 02/22603; WO 02/22604; WO 02/22605; WO 02/22606; WO 02/22607;
WO 02/22608; WO 02/50065; WO 02/50066; WO 02/057259; WO 02/059112;
WO 02/059111; WO 02/062789; WO 02/066461; WO 02/068415; pyrimidine
derivatives: WO 03/077921; WO 03/078423; WO (03/078426; WO 03/078427;
WO 04/000833 or imidazole, oxazole and thiazole derivatives; WO 02/96905;
WO 04/005283.

However there remains a need for structural new compounds with improved
therapeutic properties, such as enhanced activity, decreased toxicity, better
solubility and improved pharmacokinetic profile, to name only a few.

According to a first aspect, there is provided a compound of the general formula
L
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R1HNRs RzN R3 N~'(Y)aR R4 0 formulal, wherein R', R2, R3 and
R4 independently represent R8-X-, cycloalkyl-T1-, 5 heterocyclyl-T2-,
hydrogen, halogen, nitro, cyano, -OH, -NH2, -NH-C(O)H, -C(O)OH,
WELIOWBE218-S(0O)2NH2, -NHC(O)NH2,-C(O)NH-O-alkyl, PCI/EP2005/016311
-C(O)N(alkyl)-O-alkyl, -NHC(O)NH-O-alkyl, NHC(O)N(alkyl)-O-alkyl,
-S(O)2NH-0O-alkyl, 10 -S(O)ZN(alkyI):Q-_alkyl, or alkyl optionally
substituted one or several times by halogen, hydroxy or alkoxy; RB is
cycloalkyl-T'-, heterocyclyl-T2-, aryl-T3-, 15 heteroaryl-T4-,or alkyl
optionally substituted one or several times b 3 haloggn; Xis -C(O)NH-,

-C(O)N(alkyl)-, -N(alkyi)C(O)-, -NHC(O)-N0 - )NH-,
_NHC(O)N(alkyl)-, -OC(O)N(alkyl)-, -NHS({0)2/ -S(0)2NH-,
-S(0)2N(all(yl)-, -S(0)2-, -S(0)-, 1§(O}y; -OCYD-, -C(O)-, -NH-,

ndently represent a

y-sUbsHfuted one or two times by

hydroxy; WO 2006/032518 PC D05/010311 -4 R'is hydrogen, alky!
: < tm@@)r.‘bygﬁalogen or alkoxy,,

formula I,

wherein

RLRE RPand RY independently represent RE-X-, cycloalkyl»«Tl -
heterocyclyl-T*-, hydrogen, halogen, nitro, cyano ,
-OH, -NHj;, -NH-C(O)H, -C(O)OH, -C(O)NH;,
-5{0),NH;, -NHC(O)NH,,-C(O)NH-O-alkyl,
-C{O)N(alkyl}-O-alkyl, -NHC(O)NH-O-alkyl,
-NHC(O)N(alkyl)-O-alkyl, -S(0),NH-O-alkyl,
-5(0):N{alkyl}-O-~alkyl, or alkyl optionally substituted
one or several times by halogen, hydroxy or alkoxy;

R? is cycloalkyl—'}f'i—,
heterocyclyl-T%,
aryl-T°-,
heteroaryl-T*,0r
alkyl optionally substituted one or several times by
halogen;

X is ~-C(O)NH-, -C{O)N(alkyl}-,
~N(alkyl}YC(O)-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC{O)N(alkyl)-,
-NHS(O);-, -S(0)2NH-, -S$(0);N{alleyl)-,
-§(0)z-, -8(0Q)-, -C(O)O-, -OC(O)-, ~-C{O)~, -NH-,
-N{alkyl)~, -O- or -S~; and

T8, T2, T° and T* independently represent a single bond or alkylene
optionally substituted one or two times by hydroxy;
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heteroaryl, or 5 phenyl, which is optionally substituted one or two times by
halogen, -NO2, -OH, -C(O)OH, -C(O)NH-aryl, -C(O)NH2, -C(O)NH-alkyl,
-C(O)N(alkyl)2, -C(O)-heterocyclyl, -NH2, -NHC(O)-aryl, 10
WEHEOFEyEloalkyl, -NHC(O)-alkyl, -N(alkyl)C(O)-alkyl, -NHC{Oynedieyb311
-N(alkyl)C(0)0-alkyl, -NHC(O)-alkoxyalkyl, -NH-S(0)2-aryl,
-NH-S(0)2-alkyl, -C(O)NH-S(O)2-aryl, 15 -C(O)NH-S(0)2-alkyl,
-S(0)2-alkyl, -NH-aryl, -0O-aryl, -S(O)-aryl, aryl, heterocyclyl, cycloallcyl,
alkyl, alkoxy or alkylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups
being op]ﬁonally 20 substltuﬂéa}’@ﬁ‘égé%several times by halogen; naphtyl,
1,3-Dihydro-isobenzofuranydjiyéheiag dp8pdidiyolbstitpteycloatkygkon@dFimes
alkenyl; Y is alkylene, alkylmggge\l Q;@ﬂgﬂ,ene CH(OH)-; nisOorl; R6
is hydrogen, alkyl, cyano or h@lo(gae R? is hydrogen, alkyl or cycloalkyl;
30 and all pharmaceutically accepfg € salts thereof. Some

phthalazinones or related ceweynds arkiknavsptas:Hblyatefidsedsne or two

phosphodiesterase inhibitors from WO Q3/Q. 71%50@89 \N@ OQ;pISZé@B)-(ﬁq
According to a second aspect, there is F.’Sﬁ?ﬁ%%
manufacture of the compounds of form G e ébm ound of

formula VII MC(O)NH—qud ~C (O)N(alkyl),,
-C(O)-heterocyclyl, -NH,, -NHC(O)-aryl,
-NHC(O)-cycloalkyl, -NHC(O)-alkyl,
-N{alky!)C(O)-alkyl, -NHC(O)O-alkyl,
~N(alkyl) C(O)O-alkyl,
-NHC{O)-alkoxyalkyl, -NH-5(O),-aryl,
“NH-8(O)-alkyl, -C(O)NH-8(0)-aryl,
-C(O)NH-5(O)y-alkyl, -S(O}z-alkyl,
-NH-aryl, -O-aryl, -$(O})-aryl, aryl,
heterocyclyl, cycloalkyl, alkyl, alkoxy or
alkylsulfany}, said alkyl, alkoxy and
alkylsulfanyl groups being optionally
substituted one or several times by

halogen;
naphtyl,
1,3-Dihydro-isobenzofuranyl, benzoi1,3]dioxol-5-v1,
cycloalkyl or
alkenyl;
Y | is alkylene, alkylene-C(QO)- or alkylene-CH(OH)-;
n isOor ks
R° is hydrogen, alkyl, cyano or halogen;
R’ is hydrogen, alkyl or cycloalkyl;

and all pharmaceutically acceptable salts thereof.

Some phthalazinones or related compounds are known as polymerase or
phosphodiesterase inhibitors from WO 03/015785 and WO 00/05219.



z 44o0rt R R3 (Y) R5 formula VII, wherein R', R2, R3, R4, R5 and Y have
the significance as defined above, is reacted with a compound of formula
VIII R7 HH Hz N R6 formula VIII, wherein R6 and R7 have the
significance defined above, to give the respective compound of formula I;
(b) said compound of formula | is isolated from the reaction mixture, and
(c) if desired, converted into a pharmaggutically acceptable salt. -5- The
disclosed compounds show activity as protein kinase inhibitors. Many
diseases are associated with abnormal cellular responses triggered by
prot&fFRIARSS drethicRbd BDesidhmeds evidsdesnrsersdadbsimanufiasture of
disehsesmpiflaniodtoryndiséashsreieurological and neurodegenerative
diseases, cancer, 5 cardjovascular diseases, allergies and asthma,
AlzkimdPs cramasebriemdadiiclated diseases. Accordingly, there has
been a substantial effort in medicinal chemistry to find protein kinase
inhibitors that are effective as thegrhpg@itic agents. The disclosed
compounds in particular shB getiyipias Aurora A kinase inhibitors, and
may therefore be useful for tge i of diseases 10 mediated by
said kinase. Aurora A inhibfion gadsjio cell cy¢le arrest in the G2 phase
of the cell cycle and exerts an arﬁipr@fera ive effect in tumor cell lines.
This indicates that Aurora A inhibitors may be useful in the treatment of
i.e. hyperproliferative diseases such a cer and in particular
colorectal, breast, lung, prostatzrfé Elgr?c??ég?é, gastric, bladder, ovarian,
melanoma, neuroblastoma, cervical, 15 kidney or renal cancers,
leukemiag o lymphemas. pireatmant Al acule Favelo0enAURieIEBie,
(AML, acute lymphocytic leukemia (ALL) and gastrointestinal stromal
tumor (GIST) is included. According to a third aspect, there is provided a
medicament containing one or

is reacted with a compound of formuia VIII

H
HoN Lo

formula VIII,

wherein R® and R’ have the significance defined above, to give
the respective compound of formula I;

{b) said compound of formula I is isolated from the reaction mixture, and

{c} if desired, converted into a pharmaceutically acceptable salt.
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more compounds as disclosed above as active ingredients together with
20 pharmaceutically acceptable adjuvants. According to a fourth aspect,
there is provided the use of one or more compounds as disclosed above
for the manufacture of medicaments for the treatment of cancer. 25
Objects of the disclosure are of the compounds of formula | and their
tautomers, pharmaceutically acceptable salts, enantiomeric forms,
diastereoisomers and racemates, their dise as Aurora A kinase inhibitors,
the preparation of the above-mentioned compounds, medicaments

conteipingdhess endphaidSthovantianiuse powellkasathe use of the
pounds in the control or prevention of illnesses,

above-mentioped com i ]
espé’%ﬁ[%%f‘i %E’s%@eéﬁﬁ rbresrish b seeaaseldapraipaass triggered
markifdefeinokisereanpdingih gnsdlidhererdiseases- indukeahwreinythaliseases,
termidfdkylianeandisesaiyrataebisfiodd hisah aibbraaeheeeCRBiases, cancer,
By
o ouere e Sesratelh e b Vet B Sl cht Mo icina
as deffEg e dprelsirkegsmisbibiiaruthet epaaftentimomtharapeutic agents.
2006/032515 PCTIEP2005/010311 -6 As used herein, the term
"?'kSﬂB&Jli;ﬁmd's'é@@%ﬂ@@&@ﬁ;ﬁ{'%@ﬁ@%ﬁ%’}ﬁ:@iﬁ%@%@Amﬂs EO? netctded
via r. . 1f said alkyl, alkoxy or, alkyls royp is substi \
one S ce B A SR N B e e

1es | UDSTI .
one BERTEE FnERh T eto IR & AR et dBIgebyemlerifsst in the G2
Exairipieesoh theditiliordrrmatth pkettiflam ronipstbiyfe: 21 Qeffeitti ordethd cell lines. This
perfinateitay|, tBa2, 2 thichloroeihybiidrehlarg-atbyhserahigromeropsanaihes ie,

ke ppsierahbbdiflimet ot aren %HM@%@&%{{&LUQ&%%%V Bleast, lung,

erfluor l. If said.alkyl is substjtuted one or several times roxy or
P Tt A B0 Fr PR P RS R pgornee
hyd ety goanearl camsenn fekemnasolymphiemas rhestivient nf eateymieipgenous
2-hylemzyretisdyiL; hwdrodyrelivydyeHyckexya (ALL) and gastrointestinal stromal
tumor (GIST) is included.

According to a third aspect, there is provided a medicament containing one or
more compounds as disclosed above as active ingredients together with
pharmaceutically acceptable adjuvants.

According to a fourth aspect, there is provided the use of one or more
compounds as disclosed above for the manufacture of medicaments for the

treatment of cancer.

Objects of the disclosure are of the compounds of formula [ and their

tautomers, pharmaceutically acceptable salts, enantiomeric forms, diastereoisomers
and racemates, their use as Aurora A kinase inhibitors, the preparation of the
above-mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control
or prevention of illnesses, especially of ilinesses and disorders as mentioned above

or in the manufacture of corresponding medicaments.



propyl, 3-hydroxy-butyl, 2,3-dihydroxy-propyl, 2,3-dihydroxy-butyl, 1,2,3-
trinydroxy-propyl, 2-hydroxy-pentyl, methoxy-methyl, ethoxy-methyl,
2-methoxy- ethyl, 2-ethoxy-ethyl, 4-methoxy-butyl, 2-methoxy-butyl,
2-ethoxy-propyl, 3 15 propoxy-butyl, 2,3-dimethoxy-propyl,
2-ethoxy-3-methoxy-propyl, 2,3-diethoxy- butyl, 1,2,3-trimethoxy-propyl,
2-methoxy-pentyl and the like. As used herein, the term "alkylene" means
a saturated, straight-chain or branched- chain, preferably straight-chain
hydrocarbon containing from | to 5, preferably from 1 to 3, carbon atoms,
such as methylene, ethylene, trimettytene (1,3 20 propylene);
tetramethylene (butylene), pentamethylene, methyl-methylene,
methyl-ethylene (1,2-propylene), ethyl-ethylene, propyl-ethylene,
1-methyl- trimethylene, 2-methyl-trimethylene, 1-ethyl-trimethylene,
2-ethylstserh dirglen ¢he Reafelalif} " Yorepses entsrmethylenghotlethy enieraittied-
- morgyprefgRd AN SNSnAS 438thNereIBr eI B oalk e, RePRRrred 1

unsatwa straight-chain or branched- 25 chain,.preferapl

stra%h%t’-c alﬁnhzéérig}é’f%%na%ﬁl%{aﬁ?ﬁi ng Yrblr]ﬁpf?gyg, Ip?@%?iﬁlg'?%ﬁi PAs) LXl t
car toms. Examples of such "alkenyl" are vinyl (ethenyl), allyl,
isopropenyl, 2-butenyl, 3-butenylene, 3-methyl-2-butenyl, 2-pentenyl,
3-peptesed hédrhe RNty srpestenilicd- b RieiaBibe which is
4-h%gggé@@qi§agg%%]%lg&%_preferably allyl. WO 2006/032518
PCT/EP2005/010311 -7 The term "halogen" as used herein means
fluorine, chlorine, bromine and iodine, preferably fluorine, chlorine or
bromine and more preferred fluorine and chlorine. The term "aryl" as
used herein means a phenyl or naphthyl, e. g. 1-naphthyl, 2- naphthyl or
3-naphthyl and preferably a phenyl group. Such aryl group can be 5
optionally substituted one to three, preferably one or two times by a) alkyl
b) halogenated alkyl c) halogen, preferably by chlorine or fluorine, d)
cyano, e) alkoxy, fl halogenated alkoxy g) -C(O)-alkyl, preferably acetyl,
h) alkylsulfonyl, i) hydroxy, j) amino or k) nitro. Preferably the aryl is
optionally substituted by a) alkyl b) halogenated alkyl c) halogen d)
cyano, e) alkoxy, f) halogenated alkoxy or i) 10 hydroxy.More preferred
the aryl is optionally substituted by a) alkyl b) halogenated alkyl c)
halogen d) cyano, e) alkoxy, f) halogenated alkoxy or i) hydroxy. In one
embodiment of the invention the aryl group as defined in R8 is optionally
substituted one to three times as described above while the aryl groups in
R5 are
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unsubstituted. Even more preferred all aryl groups are unsubstituted.
Examples of 15 substituted aryl groups are e.g. 4-methyl-phenyl,
3-methyl-phenyl, 2-methyl- phenyl, 4-chloro-phenyl, 3-chloro-phenyl,
PRRoe3pHenyl, 4-fluoro-phenyl, 2- fluoro-phenyl, 4-trifluororethybqobrersh i
4-trifluoromethyl-2-fluoro-phenyl, 3- trifluoromethyl-phenyl,
4-trifluoromethoxy-phenyl, 3- trifluoromethoxy-phenyl, 4-cyano-phenyl,
3-cyano-phenyl, 4-amino-phenyl, 3-hydroxy-phenyl, 4-acetyl- 20 phenyl,
4-acetyl-2-methyl-phenyl and the like. The term "heteroaryl" means a
mowe-wedbityelic, drontatic fiflglwith:FtorGuningn alsrhgrwincts cehitathshyye
to 3w piaferabickel Zheterpatans selected independently from N, O or S
and the remaining ring atoms being carbon atoms. Such heteroaryl group

can 0 ally substit three, pre rablyone or 25 twq times
E Kﬁﬁ‘% G S A VEOBRHbTBY B haR AT el tmes by
ha|cbg@gameer eybelmige gors, torEfer i hlErmetine Breubmmse ') ejariae or
e) aflkoxine, fphdtegdnaiedliRieierablynibesheterdftybisrogdighattifluoromethyl,
3“@@@@919&9%1:&% ép@)ﬂb@ﬁ&g?ﬁ%@%QMIS)M?E%&&M%% ~chloro-
alkox ﬁa %I%g dhl ¢ ref. h%teroa@{1
5 optoiat S B e S SR G B SR
cyafbPas! 51126@(’9’“) halogenated allcoxy or i) hydroxy. Even more
preferred the heteroaryl is optionally substituted by alkyl. Examples of
sucly hgtenaand graupaar edatanbaml n&’ﬂ@ﬁﬂynﬁi@wi?BY'alRNﬁ?Z@iMubsntuted
amsiisara M0, benainRh o, AOM UM btes sre

imi a pyfri razinyl, pyrida hyl, oxaz OX& zo yl,
thiad® P%% G A R T i Yé’ﬁﬁ%ﬁ?ﬁ%fﬁ? oy
|sotE¥aE®1byl iﬁm@taﬁmiwﬂxa@éz@hmétwmwﬂum%ﬁrldlhgéqnméw 1,2,3-
benatiydanyl g he-kiver prefesablynibinaolyimethyitoiazelyihgy tidykthoxy-
tmhetgt){m}’ [Q!&&E&ﬂ%ﬁ?ﬁ“%@ﬂ&ﬁ&gﬁ%htﬂyﬂﬁﬂfﬁéﬂhé&ﬁﬁ% _P%eétt}id%%%wprfi—
iadiazo e.preferr ri r z0 e ter
né’ansp%(gnonocy 4 ?urgte%aéf%?bcaxbgp{ A ngﬂ;\fnﬁ]%% tPOXYH
preﬂé‘?%l ?ﬁd‘%‘“?ﬁﬁ‘@’ﬂf@ﬁ‘?ﬂ%ﬁéﬁ%@ﬁ’oﬁ% {v&t8 -hydrocarbon ring
can be optionally substituted one to three, preferably one or two times by

alkyhspreterakiin, byeraethyhiRisierabdynthe seyeloatkwdsignseasiibtBehnched-

ExaEHBL?%QEf@ﬁ%@S&{H{ 20 SATRAE XE&&%QE%&Hﬁa?ﬂﬁagyﬁb‘PRrP%l's preferably
gﬁg ycIo ro §¥1 t%clobut 10c H])entyl E%CIOhe }/ thel (13

et ytlocytl HeX-1- 1gridsuccloal§1e'ﬁ5)‘/ij Feferaplycne trimethylene (1,5

propylene}; tetramethylene butylene pentamethyiene, methyl-methylene,

methyl-ethylene (1,2-propylene), ethyl-ethylene, propyl-ethylene, I1-methyl-
trimethylene, 2-methyl-trimethylene, 1-ethyl-trimethylene, 2-ethyl-trimethylene.

Preferably Y represents methylene or ethylene and more preferred methylene.

As used herein, the term "alkenyl" means a unsaturated, straight-chain or branched-
chain, preferably straight-chain hydrocarbon containing from 2 to 6, preferably
from 2 to 4, carbon atoms. Examples of such “alkenyl” are vinyl (ethenyl), allyl,
isopropenyl, 2-butenyl, 3-butenylene, 3-methyl-2-butenyl, 2-pentenyl, 3-pentenyl,
4-pentenyl, 4-methyl-3-pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl and 5-
hexenylene, preferably allyl.
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cyclopropyl, preferably cyclopropyl, cyclobutyl, and cycloheptyl, more
preferred cyclopropyl. The term "heterocyclyl" means a saturated,
monocyclic ring with 5 to 6 ring atoms which contains up to 3, preferably
VW prugslezerdatoms selected independently from 15 N, O or S-amat2498/010311
remaining ring atoms being carbon atoms. Such saturated heterocyclic
group can be optionally substituted one to three, preferably one or two
times by a) alkyl, which is defined as above, preferably by methyl, b)
-C(O)-alkyl, preferably acetyl, c) oxo or d) -S(O)2-alkyl. Preferably the
hetéhaoyotic GringerCars beebptisivaliyesubdtiouted By eing. Exmnglasdopdine,
such gatwptgcohate cotyelie grotpsiasamlnpye phdinybdmoaspinaliny chlorine,
thiomorpholinyl 1,1-Dioxo-llambda*6*- thiomorpholin-4- yI (or

ioxido-thiop orpho |pera2| l, N meth erazwuyl hihgl, 2
?);Fﬂbe?]a’ inY1, '3 yﬁ/ eliF 2 Yox%r plﬁ}il %’mer)% i (tjh))f i
oxmmw%rﬁmm | Ao RFrEeTRdy ﬁréfé’r‘b)ﬂlﬁfﬁ’iﬂ?pﬁ%‘f Wpa;ﬁ@fazqﬁyl €
N-magtiylapjparsainykdrdieagetilepiperefzinply ant: especiatlyne@Dy a) alkyl b)
morﬁh@éﬂx{e&}m@my{a&s%{ Eﬁémﬂypﬂﬂ%ﬂﬂifh%%%ﬁﬁﬁt ﬁ@tr@)rtyuﬁgeéaamaw,
SS spectr re ers i ra
|onr§ﬂh?or$emotagrﬁk &? er |3§ETF|P Fafflrg%l 61 ﬁuéfgg%\cé i 1 kil
resOMAREY (m}rﬁz}ltﬁe TGB! 150 SoRBRoRR o ROPURR By @ allo b
dimetlgisuliakidiylite teingtCBTI3Anefers 1k@0.de ulelegesthicHlalbtomr 1)
the}tﬁﬂfﬂfﬁﬁ@@é'ﬁﬁ@‘@fﬁemw@mratgﬂlb@nmasm&mt@rmwwm@éhated
refesg o Jauisial @}Sﬁ*aa@fhzwg 298 9%%?9& B dER29030303 1, e

The c m oun gf ofmula [, can eXISt different t eric farms and in

varfabté Fﬂlﬁ’fﬁrS & rEBE AP Ba RSN EHC FESHRs BF thi Lgcrc?mpoﬁdls Cfpuonany
forrprehatireed Oﬁﬁ%mﬁbseﬁ@?é‘éfaar‘ée%fﬁ%%ﬁé@ﬁ% shiltesvaitisiouppin R are
examplbstineqay izl eningrotfformhalbak-ganexistin twedtatitoméritdorphs of

as showrhareRelgwudHal R HINNByIRHENIR R EVIRA &y N Dhethyl-
phenyl, 4-chloro-phenyl, 3-chloro-phenyl, 2-chloro-phenyl, 4-fluoro-phenyl, 2-
fluoro-phenyl, 4-trifluoromethyl-phenyl, 4-trifluoromethyl-2-fluoro-phenyl, 3-
trifluoromethyl-phenyl, 4-trifluoromethoxy-phenyl, 3- trifluoromethoxy-phenyl,
4-cyano-phenyl, 3-cyano-phenyl, 4-amino-phenyl, 3-hydroxy-phenyl, 4-acetyl-
phenyl, 4-acetyl-2-methyl-phenyl and the like.

The term “heteroaryl” means a mono- or bicyclic aromatic ring with 5 to 10 ring
atoms, which contains up to 3, preferably 1 or 2 heteroatoms selected
independently from N, O or § and the remaining ring atoms being carbon atoms.
Such heteroai’y} group can be optionally substituted one to three, preferably one or
two times by a) alkyl, which is defined as above, preferably by methyl, b)
halogenated alkyl ¢) halogen, preferably by chlorine or fluorine d} cyano, e) alkoxy,
f) halogenated. Preferably the heteroaryl is optionally substituted by a) alkyl b)
halogenated alkyl c) halogen d) cyano, e) alkoxy, f} halogenated alkoxy or i)
hydroxy . More preferred the heteroaryl is optionally substituted by a) alkyl b)
halogenated alkyl ¢} halogen d) cyano, e} alkoxy, f) halogenated alkoxy or i)
hydroxy. Even more preferred the heteroaryl is optionally substituted by alkyl.
Bxamples of such heteroaryl groups are thiophenyl, methylthiophenyl, pyrazolyl,
dimethylisoxazolyl, pyridyl, benzothiophenyl, indolyl, furyl, pyrrolyl, imidazolyl,
pyrimidyl, pyrazinyl, pyridazinyl, triazinyl, oxazolyl, isoxazolyl, thiazolyl,
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R3 N,(Y)~-Rz R3N~(Y)n RS2 C R4 O 4 O formula | An embodiment of
the invention are the compounds according to formula I, wherein 10 R’,
R2, R3 and R4 independently represent R8-X-, cycloallcyl-T'-,
werevoaylyisT2-, hydrogen, halogen, nitro, cyano, -OH, -NH2r#4Xm0)&Hgs311
-C(O)NH2, -S(O)2NH2, -NHC(O)NH2, -C(O)NH-0O-alkyl,
-C(O)N(alkyl)-O-alkyl,-NHC(O )NH-O- agkyl 15
-NHC(O)N(alkyl)-O-alkyl,-S(O)2NH-O-alkyl, -S(O)2N(alkyl)-O-alkyl, or
alkyl optionally substituted one or several times by halogen, hydroxy or
alkonythiRihiszolid) oaléothBzolietatoayioklyl,2- o2Gliarglyt3- triazotyl,  quinolyl,
het%f Wol A b@ﬁzafﬁyérgmﬂﬂala{b']ﬁéébﬁmf&gﬁ @THeNRBV IMesSIDY pyridyl,

”ge?gmﬁldy%ﬁ@l ;g(n @}V\é\%&? gmzlé% s DR ARy o

-10 : mosffc% Frd DS 2-, -S(0)-,-C(0)0-,
-OC(O)-, -C(O)- -NH-, -N(alkyl)- -o or-5-; T', T2, T3 and T4
indaﬁﬁn@lﬁmlyyeamege@ﬁ@@ragh@)bamlmrsaikgdeﬁelﬁdapﬁ@muyisgxbsﬂmtem
Oneg QLAYBIY @%é by Dydroxys. KRusYH9atNs.alReing: ontionalhg can be

sub tltuteql or several tim
optionally su

stituted one to tﬁree, preferably one or two times by alkyl, preferably
by methyl. Preferably the cycloalkyl is unsubstituted. Examples of such saturated
carbocyclic groups are cyclopropyl, 1-methyl-cydoprop-1-yl, cyclobutyl,
cyclopentyl, cyclobexyl, 3,3-dimethyl-cyclohex-1-yl, and cycloheptyl, preferably
cyclopropyl, preferably cyclopropyl, cyclobutyl, and cyclobeptyl, more preferred

cyclopropyl.

The term "heterocyclyl” means a saturated, monocyclic ring with 5 to 6 ring atoms
which contains up to 3, preferably 1 or 2 heteroatoms selected independently from
N, O or § and the remaining ring atoms being carbon atoms. Such saturated
heterocyclic group can be optionally substituted one to three, preferably one or two
times by a) alkyl, which is defined as above, preferably by methyl, b} -C(O)-alkyl,
preferably acetyl, c) oxo or d) -8{O);-alkyl. Preferably the heterocyclic group can be
optionally substituted by alkyl. Examples of such saturated heterocyclic groups are
pyrrolidinyl, morpholinyi, thiomorpholinyl, 1,1-Dioxo-llambda*6*-
thiomorpholin-4-y! (or 1,1-Dioxido-thiomorpholin-4-yl), piperazinyl, N-methyl-
piperazinyl, N-acetyl-piperazinyl, 3-oxo-piperazin-1-yl, 2-oxo-piperazin-1-y}
piperidyl, oxazolidinyl, thiazolidinyl and the like, preferably morpholinyl,
piperazinyl, N-methyl-piperazinyl or N-acetyl-piperazinyl, and especially
morpholinyl, N-methyl-piperazinyl or piperidyl.

As used herein, in relation to mass spectrometry (MS) the term “ESI+” refers to

positive electrospray ionization mode.

As used herein, in relation to nuclear magnetic resonance {NMR) the term “Ds-
DMSO” refers to deuterated dimethylsulfoxide; the term “CDCls” refers to
deuterated chloroform; the term “CgDg” refers to deuterated benzene; and the term
“CDs0OD” refers to deuterated methanol.
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by halogen, heteroaryl, or 10 phenyl, which is optionally substituted one or
two times by halogen, -NO2, -OH, -C(O)NH-aryl, -C(O)NH2,
-C(O)NH-alkyl, -C(O)N(allcyl)2, -C(O)-heterocyclyl, -NH2, -NHC(O)-aryl,
W6 2B E cydoalkyl, -NHC(O)-alkyl, -NHC(O)-alkoxyalky®CT/EP20605/016311
-NH-S(0)2-aryl, -NH-S(0)2-alkyl, -C(O)NH-S(0)2-aryl,
-C(O)NH-S(0)2-alkyl, -S(0)2-alkyl, alkyl9 _alkoxy or alkylsulfanyl, said alkyl,
alkoxy 20 and alkylsulfanyl groups being optionally substituted one or
several times by halogen; or 1,3-Dihydro-isobenzofuranyl; Y is alkylene;
25 Tls: GconpbuRés isf fiymirod rraalteydt oydifferontHatboenriafenR aed in variable
hydragen.alkyd-es Cycipalkybrivirteramboditpent-of saednventamareithad
com fsglﬁ%g tg&%%E%@%A%@%éﬁ%%%@%@nw&@f&ww%)%ﬁ/gﬁ@, 4208/0342 18 of

PCT/, 2% 5/010311 -11 Another,egnbodim nt of the jnyention’are the
com{pBAts SELEPAIAY TSRS WiRsain V.‘g*.%f&% o
-C(O)N(alkyl)-, -N(alkyl)C(O)-, -NHC(O)-, 5 -NHC(O)NH-,
-NHC(O)N(alkyl)- -NHS(0O)2-, -S(O)2NH-, -S(0O)2N(alkyl)-, -S(0)2-,
-S(0)-,-C(0)0-, -OC(0)-, -C(O)-, -NH-, -N(alkyl)-, -0- or -S-;

¥
N~ R’ HN R
g =
rR' HN 6 R' HN o
R2 A o 2
RS \{Y}n“‘ﬁﬁ F{a \(Y);‘Rs
0 R ©

formulal

An embodiment of the invention are the compounds according to formulal,

wherein

R, R R and R* independently represent R®-X-, cycloalkyl-T'-,
heterocyclyl-T?-, hydrogen, halogen, nitro, cyano,
-OH, -NH,, -C(O)OH, -C(O)NH,, -S{0);NH,,
-NHC{O)NH;, -C{O)NH-0-alkyl,
-C{O)N(alkyl)-O-alkyl,-NHC(O)NH-O-alkyl,
-NHC{O)N(alkyl)-O-alkyl,-S(O),NH-O-alkyl,
-$(0)2N(alkyl)-O-alkyl, or alkyl optionally substituted
one or several times by halogen, hydroxy or alkoxy;

R is cycloalkyl-T'-,
heterocyclyl-T%,
aryl-T°-,
heteroaryl-T*-,or
alkyl optionally substituted one or several times by
halogen;

X is ~-C(O)NH-, ~-C(O}N(alkyl)-,
-N{alkyh)C(O)-, -NHC(O)-,
~NHC{O)NH-, -NHC(O)N{alkyl)-
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R5 is hydrogen, 10 alkyl being optionally substituted one or several times
by halogen, heteroaryl, or phenyl, which is optionally substituted one or
two times by halogen, -NO2, -OH, 15 -C(O)NH-aryl, -C(O)NH2,
WO(D)Med2aikyl, -C(O)N(alkyl)2, -C(O)-heterocyclyl, -NH2, -ME2{panylp311
-NHC(O)-cycloalkyl, -NHC(O)-alkyl, -NHC(O)-alkoxyalkyl, -NH-S(O)2-aryl,
20 -NH-S(0O)2-alkyl, -C(O)NH-S(O)Z-@%,_ -C(O)NH-S(0)2-alkyl,
-S(O)2-alkyl, alkyl, alkoxy or alkylsulfanyl, said alkyl, alkoxy and
alkylsulfanyl groups being optionally substituted one or several times by
25 halogen; or 1,3-Dihydro-1$85&nzeftttPybit- is HiRkyibidkdhd n is 0.

Another embodiment of the_giventios afe oM pPOUNds-ACTEIYingIta-,
formula |, 30 wherein n is 1:I\ﬁ‘£l er emhodiment of the invention are the

compounds according to formula’l,” Wherein' WO 2006/032518
PCTIEP20053/0163d 1% -12 XniderC(OIMNH 1,epC(@) N{ atiyl) hoM (@l kiyG(©)-,
-NHC(O)-, -NHC(O)NH-, -NKi§ (@loinrNK Q) Zro- S BN droxy;
-S(O)2N(alleyl)-, 5 -S(0)2-, -S(O)-,-C(0)0O-, -OC(0O)-, -C(O)-, -NH-,
-N(alkyl)R’-0- or -5-; is hydrogen,
alkyl being optionally substituted one or several times
by halogen,

heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO,, -OH,
-C{O)NH-aryl, -C{O)NH,,
-C(O)NH-alkyl, -C(O)N{alkyl),,
-C{O)-heterocyclyl, -NH,, -NHC({O)-aryl,
~-NHC(O)-cycloalkyl, -NHC({O)-alkyl,
-NHC(O)-alkoxyalkyl, -NH-S(O),-aryl,
“NH-S{O)p-alkyl, -C{O}NH-5(O),-aryl,
~C(O)NH-${O)q-alkyl, -S(O),-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by

halogen;

or 1,3-Dihydro-isobenzofuranyi;

Y is alkylene;

n is0orl;

R® is hydrogen, alkyl, cyano or halogen; and
R is hydrogen, alkyl or cycloallyl;

Another embodiment of the invention are the compounds according to formulal,

wherein

n 15 0.
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RS is hydrogen, alkyl being optionally substituted one or several times by
halogen, 10 heteroaryl, or phenyl, which is optionally substituted one or
two times by halogen, -NO2, -OH, -C(O)NH-aryl, -C(O)NH2,
wO@)MM2alkyl, -C(O)N(alkyl)2, 15 -C(O)-heterocydyl, -NH2 pd\iHB@} e 1
-NHC(O)-cycloalkyl, -NHC(O)-alkyl, -NHC(O)-alkoxyalkyl, -NH-S(O)2-aryl,
-NH-S(0)2-alkyl, -C(O)NH-S(0)2-aryl, -P_(O)NH-S(O)Z-aIkyI, -S(0)2-alkyl;
alkyl, 20 alkoxy or alkylsulfanyl, said a][kyl, alkoxy and alkylsulfanyl groups
being optionally substituted one or several times by halogen; or
1,34DilYielr oridoidemzofurEihylin 2B Nois atkifle sermmed i isatcosiiiba othenula 1,
empgeiment of the invention are the compounds according to formula I,
wherein 30 RS is hydrogen or alkyl optionally substituted one or several
times by*halogen. Still anotl*ﬁacéﬁg m@ﬁ@ﬁﬁﬁ’é‘ﬂﬂ%ntlon are the
compounds according to forl¥allyl) GlereiN YA 2B06/032518
PCT/EP2005/010311 -13 Xng3& (O, - ~E{O)dNRm)- - N(alkyI)C(O)
-NHC(O)-, -NHC(O)NH-, Nggg%@g(zfgg %’QB&
S(0O)2N(all(yl)-, 5 -S(0)2-, SR —‘C(O) C )-OC(](@'
-N{alkyl)-, -O- or -S~;

)w NH-,

R® is hydrogen,
alkyl being optionally substituted one or several times
by halogen,

heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO-, -OH,
-C(OQ)NH-aryl, -C(O)NH,,
~C{O)NH-alkyl, -C(O)N(alkyl),,
-C(Q)-heterocydyl, ~NH;, -NHC(O)-aryl,
~-NHC(O)-cycloalkyl, -NHC(O}-alkyl,
-NHC(O)-alkoxyalkyl, -NH-S(O);-aryl,
-NH-§(0),-alkyl, -C(O)NH-5{O),-aryl,
~C(O)NH-S(0);-atkyl, -S(O);-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by
halogen;

or 1,3-Dihydro-isobenzofuranyl;
Y is alkylene; and
s} is C.

Another embodiment of the invention are the compounds according to formula I,
wherein

n is 1.

Another embodiment of the invention are the compounds according to formulal,

wherein
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-N(allcyl)-, -0- or -5-; R5 is hydrogen or alkyl optionally substituted one or
several times by halogen; Y is alkylene; and 10 nis 0. Such compounds
are for example: 2-Methyl-4-(5-methyl-

il pyraznb3-ylamino)-2H-phthalazin-I-one; PCT/EP2005/010311
2-1sobutyl-4-(5-methyl-IH-pyrazol-3-ylamino)-2H-phthalazin-l-one;
4-(5-Methyl- IH-pyrazol-3-ylamino)-2:(?22_,2-trif|uoro-ethyl)-2H-phthalazin-
I- 15 one; and 2-Isopropyl-4-(5-methyl-
IH-pyrazol-3-ylamino)-2H-phthalazin-I-one. Still another embodiment of

the inveRtion are the compaeHid©ASCOreliti@idi (fdrmala |, wherein 20 RS is
heteroaryl; and n is 1. Still anethenenbodinigatofthe invention are the

compounds according to fo s\where ' NH-,
-C(O)N(alkyi)-, N(alkyl)C(O)-, -N d8:10 %ﬁﬁiﬁ% a%,(f?) HC(O)N(alkyl)-
-NHS(0)2-, -S(0)2NH-, -S(0)3KEAfkdpy-; Cs%i‘éHsf? 1RHEEB= -0c(0)-,
-C(0)-, -NH-, 30 -N(alkyl)- -S00br -5(0R5-s(Retero&tyiOYis GlldtendHand
WO 2006/032518 PCT/EP26Qa1610311- od4-n Still another embodiment
of the invention are the compounds according to formula I, wherein 5 RS
phenyl, Which is optionally StBEREBY one or two times by halogen,
-NO2, -OH, -S(0)2-alkyl, alkajkyl being optionally substituted one or several times

by halogen,
heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO,, ~OH,
~C(O)NH-aryl, -C(O)NH,,
-C{O)NH-alkyl, -C{O)N(alkyl)s,
-C(O)-heterocyclyl, -NH,, -NHC(O)-aryl,
-NHC(O)-cycloalkyl, -NHC(O)-alkyi,
~-NHC(O)-alkoxyalkyl, -NH-5(0),-aryl,
-NH-$(O);-alkyl, -C{(OINH-S(O)s-aryl,
-C{O)NH-5{0),-alkyl, -S(O)z-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by

halogen;
or 1,3-Dihydro-isobenzofuranyl;
Y is alkylene; and

n ‘ is L.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R’ is hydrogen or alkyl optionally substituted one or
several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, whereln
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alkoxy or alkylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups being
optionally 10 substituted one or several times by halogen; or
1,3-Dihydro-isobenzofuran; and n is 0. Another embodiment of the
weenmtionzare the compounds according to formula |, 15 whesimpéiss/o16311
-C(O)NH-, -C(O)N(alkyl)-, -N(alkyl)C(O)-, -NHC(O)-, -NHC(O)NH-,
-NHC(O)N(allcyl)- -NHS(0)2-, -S(O)Z[\IEI-_, -S(0)2N(alkyl)-, 20 -S(0O)2-,
-S(0)-,-C(0)0-, -OC(0)-, -C(O)-, -NH-, -N(allcyl)-, -0- or -S-; R5 phenyl,
which is optionally substituted one or two times by halogen, -NO2, -OH,
-S(0)2-akkyl, alkyl, 25 allcoiy Gk isulieny (etiallcyl, alkoxy and
alkylsulfanyl groups being optionRHyCSupstiNieTOne or several times by

halogen; or 1,3-Dihydro-isobg @5%_)ggpf&(§xjiqy4&r}9;and nis 0. WO
2006/032518 PCTIEP2005( %? -1 fﬁ%}u@{co@%ﬂﬁﬁ for
~34fian -2 pheny-2htbhthalazin-l-one;

example: 4-(5-Methyl-IH-pyr:
4-(5-M ethyl-IH-pyrazol-3-ylattfiio)-S{EHotf P htRAIH2In- 1CédRe, 2NH-,
(4-Fluoro-phenyl) -4-(5-methyilylbpyr@zot-3-ylamino)-2H-phthalazin- |
-one; 5 ) . .
2-(4-tert-%5utyl-phenyl)-4-(5-fﬁ@¥ﬁ{ﬁ’gfﬁ9§)?}%@-%ﬁnﬂ RS R 18T in- -
one; several times by halogen;
|2_;)(r4;él.\/lethxy-phenyI)-4-(5-r1r;%m¥]Ié%g|E{gxrazoI-3-y|amino)-2H-phthaIazin-
n is O.

Such compounds are for example:
2-Methyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
2-Isobutyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

4~(5-Methyl-1FH-pyrazol-3-ylamino)-2-(2,2,2-trifluoro-ethyl)-2H-phthalazin-1-
one; and

2-Tsopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino}-2H-phthalazin-1-one.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R’ is heteroaryl; and

n is 1.

Still another embodiment of the invention are the compounds according to
formula I, wherein
X is ~-C(O)NH-, -C(O)N(alkyl)-,
' ~N(alkyl}C(O)-, -NHC(O)-,

-NHC(O)NH-, -NHC(O)N(alkyl)-
-NHS(0);-, -S(O);NH-, -$(0);N(alkyl}-,
~5{0)y~, -8(0)-,-C(0)O-, -OC{O)}-, -C(O)-~, -NH-,
-N(alkyl)-, -O- or 83

R® is heteroaryl;

Y is alkylene; and
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4-(1H-Pyrazol-3-ylamino)-2-p-tolyl-2H-phthalazin-I-one;
2-(4-Chloro-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-on
e; 10 and 4- (5-Methyl- IH-pyrazol-3-ylamino)-2-m-tolyl-2H-phthalazin-
woneasBtkanother embodiment of the invention are the conwaauneses/mai0311
according to formula I, wherein 15 R5 phenyl, which is optionally
substituted one or two times by halogen, -NO2, -OH, -S(O)2-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups being
optionally 20 substituted one or several times by halogen; or
1,3-Dihydro-isobenzofuran;iaihd n is 1. Still another embodiment of the
invention are the compounds according to 25 formula I, wherein X is
-C(O)NH-, -C(O)N(alkyl)-, -N(alkyl)C(O)-, -NHC(O)-, -NHC(O)NH-,
“NHGHOMN @Y DN o - S(O) 20 konSER) 2N ko dsS{Q2ding to
S((P%m&g )%é -%C(O)-, -C(O)-, -NH-, -N(allcyl)-, -0- or -5-; R5 phenyl,
which'is op ionaﬁﬁ/ substituted one or two times by WO 2006/032518
PCTIEP2005/010311 -16 hatleggn, -N@RicHOHhpif)B-alkyliradiy/ bnabsos
or alkylsulfanyl, said alkyl, alkoxy and g}}%wlfanyl groups being
optionally substituted one or several times by 5 halogen; or
1,3-Dihydro-isobenzofuran; and halogen, -NO,, ~OH, -8(Q);-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by

halogen;
or 1,3-Dihydro-isobenzofuran; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
X is -C(O)NH-, -C{O)N(alkyl)-,
-N{alky)C(O)-, -NHC{O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-
-NH8(0)z-, -$(0)2NH-, -5(O);N{alkyl)-,
“S(O)Z‘> “S(O)“)”C(O)O“> “OC(O}"" “C{O)“) “NI{“)
-N(alkyt)-, ~O- or -5-;
R’ phenyl, which is optionally substituted one or two
times by
halogen, -NO,, -OH, ~${0);-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by
halogen;
or 1,3-Dihydro-isobenzofuran;
Y is alkylene; and

1 15 0.
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Y is alkylene; and niis 1. 10 Such compounds are for example:
2-Benzyl-4-(5-methyl-IH-pyrazol-3-ylamino)-2H-phthalazin-I-one; and
4-(5-Methyl- | H-pyrazol-3-ylamino)-2-(4-nitro-benzyl)-2H-phthalazin-
woneosatilsanother embodiment of the invention are the comaoumetsos/ei0311
according to 15 formula I, wherein RS phenyl, which is substituted one or
two times by -NH2, -NHC(O)-aryl, - (O)-cycloalkyl, -NHC(O)-alkyl,
-NHC(O)-alkoxyalkyl, -NH-S(O)2- aryl -NI-1-S(O)2-allryl; and nis 1.
Still another embodiment of the invention are the compounds according to
fornbulch lcomyengidsXrsfeC@)Nie;, -C(O)N(alkyl)-, 25 -N(alkyl)C(O)-,
g'(HOQ @)ntet i}W Hoi g MNalevh- &#%ﬁ@ﬁ%m@»@}%’\"ﬁ( -
- a y
-0- o%z(g(ﬁﬁg)‘/}%éfg y 01\7\%?0% IS gg%s%ﬁ? gﬁc% 21 mes% -NH2,
-NHE(®)Fhrgto- mmkb&@yéreﬁnéyiﬁwemﬁaﬂ@wwb?ﬁb%M%% one;

PCTER 200950408 hdnyl L7-tNHeH)-atkpxyattyd yhin-S(O)2-ghthalazin- 1-
-NHe8¢0)2-alkyl; Y is alkylene; and nis 1. 5 Such compounds are for

exar@m@—Methoxy phenyl) ~4-(5-methyl- 1H—pyrazo] 3 ylammo) 2H-phthalazin-1-one;

2L RDR S PR g -ohinalazin--one

2-(4- Chloro~phenyl)~4—(S—methyl—1H~pyrazol—3~ylammo)—2H—phthalazm—1-0ne;
and

4-(5-Methyl-1H-pyrazol-3-ylamino}-2-m-tolyl-2H-phthalazin-1-one.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R phenyl, which is optionally substituted one or two
tines by

halogen, -NO,, -OH, -8(0),-alky], alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by

halogen;
or 1,3-Dihydro-isobenzofuran; and
n ‘ is 1.
Still another embodiment of the invention are the compounds according to

formula I, wherein

X is -C{O)NH-, -C(O)N(alkyl)-,
-N(alkyl)C(O}-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-
-NHS(O)3-, -S{0);NH-, -§(0);N{alkyl)-,
-S(O)z-, -S(0)-,-C{O}0-, -OC(O)-, -C(O)-, -NH-,
-N{alkyl)-, -O- or -5-;

R’ phenyl, which is optionally substituted one or two
times by
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N-{4-[4-(5-Methyl-IH-pyrazol-3-ylamino)-1-oxo-]H-phthalazin-2-ylmethyl} -
phenyl}-acetamide; and 10
N-{4-[lI-Ox0-4-(IH-pyrazol-3-ylamino)-1H-phthalazin-2-ylmethyl}-phenyl}-
weetamidesiAnother embodiment of the invention are the compouRrRss/010311
according to formula I, wherein 15 R', R2, R3 and R4 independently
represent hydrogen, halogen, nitro, cyano, -OH, -NH2, -C(O)OH,
-C(O)NH2, -S(O)2NH2, -NHC(O)NH2, "-C(O)NH-0O-alkyl,
-C(O)N(alkyl)-O-alkyl, -NHC(O)NH-O-alkyl, -NHC(O)N(alkyl)-O-alkyl, 20
-S(0)2NH-0O-alkyl, -S(0)2N(alkyl)-O-alkylo gty eptiondily-S{{bistitlitg calyk

or several times by halogen, hydroxy gn@%ogy;ﬂwg@@ﬁ BydraBRN Moxy
alkyl optionally substituted one or sev%rag gﬁpﬁ h

S logen, 25 Anather
embodiment of the invention are the corrﬁpo_u 5%%?5%6%’8%?%%% Ig%ny
wherein R, R2, R3 and R4 independeritijtéptedant Ayrsgetinsbgen,
nitro, cyano, -OH, -NH2, -C(O)OH, -C(@)¢eiR, -S(0)2NH2,

-NHC(O)NH2, 30 -C(O)NH-O- lkﬁlﬁc O)N(,gllk)él -O-a!lé:]{(li¥
-NHC(O)NH-O-alkyl, -NHC(‘B)iF{“ YH-O-aiky T -‘gt‘b”jé ~0-alkyl,
-S(O)2N¢allcyl)-O-alkyl, alkyk gmgjgﬂaj%aubstituted one or several times by
halogen, hydroxy or alkoxy; WO 2006/032518 PCT/EP2005/010311 -18
X is -C(@INH-, -C(O)N(alkylj-1- -N(alkyl)C(O)-, -NHC(O)-, -NHC(O)NH-,
-NHC(O)N(allcyl)- -NHS(0)2-, -S(0O)2NH-, -S(0O)2N(alkyl)-, 5 -5(0)2-,
-S(0)-,-c(0)o-, -OC(0)-, -C(0)-, -NH-,

Such compounds are for example:

2-Benzyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2 H-phthalazin-1-one; and

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-nitro-benzyl)-2H-phthalazin-1-one.

56l another embodiment of the invention are the compounds according to

formula I, wherein
R’ phenyl, which is substituted one or two times by

-NHz, -NHC{O)-aryi,
-NHC(O)-cycloalkyl, -NHC{O)-alkyl,
-NHC(O)-alkoxyalkyl, -NH-S{O},-aryl,
-NH-5(0)~alkyl; and

n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

X is -C{O)NH-, -C{O)N(alkyl)-,
~N{alkyl}C{O)-, -NHC(O)-,
“NHC(O)NH-, -NHC(O)N(alkyl)-
~NHS(O)p-, -S(O):NH-, -5{0),N{alkyl)-,
-5(0)z-, -§{0)-,-C{O)O-, -OC(0)-, -C{O)-, -NH-~,
-N(alkyl}-, -O- or ~S-;

R’ phenyl, which is substituted one or two times by

-NH,, -NHC(O)-aryl,
-NHC(O)-cycloalkyl, -NHC(O}-alkyl,
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-N(allcyl)-, -0- or -5-; R$ is hydrogen or alkyl optionally substituted one or
several times by halogen; Y is allcylene; and 10 n is 0. Another
embodiment of the invention are the compounds according to formula I,
whereanR51R2, R3 and R4 independently represent hydroges;/eezoesm016311
cycloalkyl-T'- or heterocyclyl-T2-. 15 Another embodiment of the
invention are the compounds according, to formula I, wherein R', R2, R3
and R4 independently represent hydré% n, cycloalkyl-Tl- or
heterocyclyl-T2-; and n is 0. 20 Still another embodiment of the invention
are the compounds according to formulNHGli@relhoRi R, B0 R4y,
independently represent hydrogen, cycloglkW¢by,onaeterocyclyl-T2-; Xis
-C(O)NH-, -C(O)N(alkyl)-, 25 -N(alkyl)C(O)-, -NHC(O)-, -NHC(O)NH-,
-NHC(0O)N(alkyl)- -NHS(0)2-is-@@rind-S(0)2N(alkyl)-, -S(0)2-,
-S(O)-,-C&O)O-, -OC(O)-, -C](s )-, -NH-, -N(alkyl)-, -0- or -S-; 30 R5 is
hydrogen or alkyl optionally substituted one or several times by halogen;
Y is alkylene; and WO 2006/032518 PCT/EP2005/010311 -19-nis O.
Another embodiment of the invention are the compounds according to
formthah coppmersifs Rie RPCRIBIAD R4 independently represent hydrogen,
cyclaalayhkhinorbenzyl}-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

N-{4-14-(5-Methyl-1H-pyrazol-3-ylamino)- 1-oxo-1H-phthalazin-2-ylmethyl] -
phenyl}-acetamide; and

N-{4-{1-Ox0-4-(1 H-pyrazol-3-ylamino)- LH-phthalazin-2-ylmethyl]-phenyl}-
acetamide.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, R% R and R? independently represent hydrogen, halogen, nitro,
cyano, -OH, -NH,, -C{O)OH, -C{O)NH,, -S(0).NH,,
-NHC(O)NH,,
~C{O)NH-0-alkyl, -C{O)N(alkyl)-O-alkyl,
~NHC{O)NH-O-alkyl, -NHC{O)N{alkyl}-O-alkyl,
«S{ O}, NH-O-alkyl, ~-S(O);N{alkyl)-O-~alkyl,
alkyl optionally substituted one or several times by
halogen, hydroxy or alkoxy; and

R’ ' is hydrogen or alkyl optionally substituted one or
several times by halogen.

Another embodiment of the invention are the compounds according to formula I,

wherein

RLRL R? and R independently represent hydrogen, halogen, nitro,
cyano, -OH, -NH,, -C{O)OH, -C(O)NH_, -5{0),NH,,
~-NHC(O)NH,,
~C{O)NH-0-alky}, -C(O)N(alkyl}-O-alkyl,
~-NHC(OINH-O-alkyl, -NHC{O)N(alkyl)-O-alkyl,
-$(0);NH-O-alkyl, -S(O};N{(alkyl)-O-alkyl,
alkyl optionally substituted one or several times by
halogen, hydroxy or alkoxy;
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5 heterocyclyl-T2-; and n is L. Another embodiment of the invention are
the compounds according to formula I, wherein RI, R2, R3 and R4
independently represent hydrogen, cycloalkyl-T1- or 10 heterocyclyl-T2-;
Was260(0)iHd-, -C(O)N(alkyl)-, -N(all(yl)C(O)-, -NHC(O)-, -NHE(&plsn10311
-NHC(O)N(alkyl)- -NHS(0)2-, -S(O)2NH-, -S(0)2N(alkyl)-, 15 -S(0)2-,
-S(0)-,-C(0)0O-, -0OC(0)-, -C(0)-, -NH-, -N(alkyl)-, -0- or -5-; RS is
hydrogen or alkyl optionally substitufe@ one or several times by halogen;
Y is alkylene; and 20 n is 1. Still another embodiment of the invention are
the compounds according {o-Cotnlé-| -GloeréallRl)R2, R3 and R4

ingeprclendelntlya rer|]oresent hy_?q%@@jqawq@bpg hetero%yclﬁll-lTZ-; 25
RS phenyl, which is optiong [ Ee‘ql?ﬁ ¢ imes by halogen,
-NO2, -OH, -S(0)2-alkyl, aﬁsz/l &g OXy Or a ?L?ﬁﬁéﬁgf aid alkyl, alkoxy
and aikylsulfanyl groups bé 8%&3@)’1’1“ ﬁpﬂ%ﬁbéﬁi %I(GH%'Q)T’ several
times by halogen; or 1,3-BifQiro-KHeberZGhifan; @RtOW O AED6/08P5:1.8

PCTIEP2005/010311 -20--m@fitlanothesrempodiment of the invention are

the compounds according to formula I, wherein
R’ is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

RLRL R and RY independently represent hydrogen, cycloalkyl-T*- or
heterocyclyl-T%-.

Another embodiment of the invention are the compounds according to formula I,

wherein

R}, R, R and R independently represent hydrogen, cycloalkyl-T"- or
heterocyclyl-T*-; and

n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R% R and R* independently represent hydrogen, cycloalkyl-T'- or
heterocyclyl-T-

X is ~C{O)NH-, -C(O)N(alkyl)-,
N(alkyl)C(O)-, -NHC(O)-,
NHC(O)NH-, -NHC(O)N(alkyl)-
“NHS(O)z-, ~S$(0);NH-, -S(0);N(alkyl)-,
-8(0)z, -8(0)-,-C{0)O-, -0C(O)-, -C(O)-, -NH-,
N(alkyl)-, -O- or -8~; :

R® is hydrogen or alkyl optionally substituted one or
several times by halogen;

Y is alkylene; and



R1, R2, R'and R4 independently represent hydrogen, cydoalkyl-T'- or 5
heterocyclyl-T2-; Xis -C(O)NH-, -C(O)N(alkyl)-, -N(allcyl)C(O)-,

-NHC(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)- -NHS(0)2-, -S(O)2NH-,
wWB(@hziey/l)-, 10 -S(O)2-, -S(0)-,-C(0)0-, -OC(0)-, -C(OpciNidzgos/e10311
-N(alkyl)-, -0- or -5-; R5 phenyl, which is optionally substituted one or two
times by halogen, N02 -OH, -S(0)2-alkyl, allcyl, 15 alkoxy or
alkylsulfanyl, said allcyl, alkoxy and é ylsulfanyl groups being optionally
substituted one or several times by halogen; or
1,3-Dihydro-isobenzofurans ®0 Y is alkylene; and n is 1. Another

embodiment of the invention are the compounds acgording to formula |
WHEPEHERECE O Rl PR RSB AT FelSPRBEHE B BRSUE BIREIR 128

Andtlesiembodiment of the invention are the compounds according to

I nd d
or Rok RN .e?as Rffyr'r@ef RS SRt 56

-NHC(O)NH- -NHC(O)N( U’CY 0)9‘21- -S(O)ZNH- -S(O)2N(alky|)
WO 20(%6/032518 PCTIEP%QOS/OlOBll -21 -5(0)2-, -S(0)-,-C(0O)0O-,
-OC(0)-, -C(0)-, -NH-, -N(alkyl)-, -0- or -5-; R5 is hydrogen,

Another embodiment of the invention are the compounds according to formula ],

wherein

R R? R? and R® independently represent hydrogen, cycloaikyl—’[‘]— or
p %
heterocydyl-T-;

X is -C(O)NH-, ~C(O)N{alkyl)-,
-N{alky)C{O)-, -NHC(O)-,
~-NHC(O)NH-, -NHC(O)N{alkyl)-
-NHS(O);~, -5(0):NH-, -§{0),N(alkyl)-,
-5(0)3-, ~8(0)-,-C(O)O-, -OC(O)-, -C(O)-, -NH-,
-N(alkyl)-, -O- or -5~

R® is hydrogen or alkyl optionally substituted one or
several times by halogen;
Y is alkylene; and

n is1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R%, R? and R* independently represent hydrogen, cycloalkyl-T"- or
heterocyclyl-T?-;

R’ phenyl, which is optionally substztuted one or two
times by

halogen, -NO,, -OH, -8(0),-alkyl, alkyl,
alkoxy or alkylsulfanyl, said aikyl, alkoxy
and atkylsulfanyl groups being optionally
substituted one or several times by

halogen;

or 1,3-Dihydro-isobenzofuran; and
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alkyl being optionally substituted one or several times 5 by halogen,
heteroaryl, or phenyl, which is optionally substituted one or two times by
halogen, -NO2, -OH, -C(O)NH-aryl, -C(O)NH2, 10 -C(O)NH-allcyl,
wo(8apbliadkyd)2, -C(O)-heterocyclyl, -NH2, -NHC(O)-aryl,  pcrrEP2005/010311
-NHC(O)-cycloalkyl, -NFIC(O)-aIkyI -NHC(O)-alkoxyalkyl,

-NH-S(0)2-aryl, -NH-S(0)2-alkyl, - %@IH S(0)2-aryl, 15
-C(O)NH-S(0)2-alkyl, -S(0)2-alkyl, alkyl;, allcoxy or alkylsulfanyl, said

alkyl, alkoxy and aiicylsulfanyl groups being optionally substituted one or
several times by halogen; 201or 1,3-Dihydro-isobenzofuranyl; and Y is
alkylene Another embodiment of the invention are the compounds

accOPirfp RSP HRIRL iR infee, RENRE AL RASnepRettTelgecording to
replesentalydrogen or R8-X-; and 25 n is 0. Another embodiment of the

invention are,t ounds accor. to for Wherel 1
and R4 :%{deﬁpéqr%en represe%%y%r:)grﬁ%? %ﬁ%ﬁ%’ o
-C(O)N(alkyl)-, 30 - N(alkyl) - -NHC(O)NH-
-NHC(O)N(alkyl)- -NHS(0)25, -8 yl) WO
2006/032518 PCT/EP2005/0 C%% EC O)-,-C(O)O-, -0OC(0)-,
-C(O)-, -NH-, -N(alkyl)-, =

NHC O)NH~ -NHC({O)N{alkyl}-

“NHS(0)-, -$(0);NH-, -$(O),N(alkyl)-,

"S(O)Z"> “S(O)“:“C(O)O“7 "OC{O)"J "C(O)"> 'NH'>

-N(alkyl)-, -O- or -5-;

R’ phenyl, which is optionally substituted one or two
times by

halogen, -NO», -OH, -5(0);-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by
halogen;

or 1,3-Dihydro-isobenzofuran;
Y is alkylene; and
n is 1.

Another embodiment of the invention are the compounds according to formula I,

wherein
R, R%, R’ and R* independently represent hydrogen or R%-X-.
Another embodiment of the invention are the compounds according to formula J,
wherein
R, REL R and R? independently represent hydrogen or R%-X-.
X is -C{O)NH-, -C(O)N(alkyl)-,
~N(alkyl)C(O)-, -NHC(O)-,

-NHC(O)NH-, -NHC(O)N(alky})-
-NHS(0)z-, -$(0):NH-, -5(0)N(alkyl)-,
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R5 is hydrogen, alkyl being optionally substituted one or several times 5
by halogen, heteroaryl, or phenyl, which is optionally substituted one or
two times by halogen, -NO2, -OH, -C(O)NH-aryl, -C(O)NH2, 10
WO D)dtbdaalikyl, -C(O) N(alkyl)2, -C(O)-heterocyclyl, -NH2, -t dsaims11
-NHC(O)-cycloalkyl, -NHC(O)-alkyl, -NHC(O)-alkoxyalkyl, -NH-S(O)2-aryl,
-NH-S(0)2-alkyl, -C(O)NH-S(O)Z-aryI,_]2 -C(O)NH-S(0)2-alkyl,
-S(0)2-alkyl, alkyl, alkoxy or allcylsulfanyl, said alkyl, alkoxy and
alkylsulfanyl groups being optionally substituted one or several times by
halogen; 20 or 1,3-Dihydro-isibenzef{idamd V(s alkyiene; ebdn-isNEStill
another embodiment of the inygnden, are theg:pmpounds according to
formula I,Swherein 25 R', R2, R3 and R4 independently represent
hydroge®or R8-X-; R5 is hyidfetsepee-alkyl optionally substituted one or
several times by halogen; aalky isi0g Spiflcmatinebeiabedisnent afvtiag times
invention are the compound ding to 30 formula I, wherein R', R2,
R3 and R4 independently rel%%sent r‘l\ﬁzd'rogen or R8-X-; WO 2006/032518
PCT/EP2005/010311 -23 X & CIBINE-, -C(0)N(alkyl)-, -N(alkyl)C(O)-,
-NHC(O)-, phenyl, which is optionally substituted one or two
times by halogen, -NO,, -OH,
-C(O)NH-aryl, -C{O)NH,,
-C{O)NH-alkyl, -C{O)N(alkyl),,
-C{O)-heterocyclyl, -NH,, -NHC(O}-aryl,
~-NHC(O}-cycloalkyl, -NHC(O}-alkyl,
-NHC(O}-alkoxyalkyl, -NH-5(0);-aryl,
-NH-5(O);-alkyl, -C(O)NH-S{O),-aryl,
-C{OYNH-S(O),-alkyl, -S(O)z-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by
halogen;

or 1,3-Dihydro-isobenzofuranyl; and
Y is alkylene.

Another embodiment of the invention are the compounds according to formula I,
wherein

R, R% R® and R independently represent hydrogen or R®-X-; and
n is 0.

Another embodiment of the invention are the compounds according to formula 1,

wherein
RLREL RPand RY independently represent hydrogen or R®-X-.
X is ~C{O)NH-, ~-C{O)N(alkyl})-,
-N(alkyl)C(O)-, -NHC(O)-,

“NHC(O)NH-, -NHC(O)N(alkyl)-
~NHS(O),-, -S(O);NH-, -5(0),;N(alkyl)-,
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-NHC(O)NH-, -NHC(O)N(alkyl)- -NHS(O)r-, -S(O)2NH-, -S(O)2N(allcyl)-, 5
-S(0)2-, -S(0)-,-C(0)0-, -OC(0)-, -C(O)-, -NH-, -N(alkyl)-, -0- or -S-; R5
is hydrogen or alkyl optionally substituted one or several times by
walageni3Xsis alkylene; and 10 nis 0. Another embodiment pf iher200s/018311
invention are the compounds according to formula 1, wherein R', R2, R3
and R4 independently represent hydrogen or Rs-X-; R5 is hydrogen or
alkyl optionally substituted one or 15“everal times by halogen; and n is 1.
Another embodiment of the invention are the compounds according to
formula 1, wherein R', R2,-K8andiRd)indipetdeiy(fepresénthydibigen
or R8-X-; and 20 X is -NH(NQ)@M(@I@(J)Q{Q)-, -NHC(O)NH-,
-NHC(O)N(alkyl)- or -NHS(0)2-; Another embodiment of the invention are
the coniﬁ’ounds according iohishmgda; |, wherein R, R2, R3 and R4

independently represent hytiagen96RBrity 2 XiisteNlbiC{ O) several times
-N(alkyl)C(O)-, -NHC(O)NIﬂ?héll\g) §O)N(allryl)- or -NHS(0)2-; and n'is 0.
Another embodiment of the invention are the compounds according to
formula 1, wherein 30 R, E‘??’ﬁ nd R4 independently represent

hydrogen or R$-X-; WO 20064832515/l EsR200RM} 03 diitndddoife or two

-NI—!C(O)-, -N(alkyl)C(O)-, -N HC(O)Nijﬂlé%@%&%%u{fijw-)o_bﬁwS(O)Z-;

R5 is hydrogen, C(O)NH-argl, -C(O)NHa,
-C{O)NH-alkyl, -C(O) N{alkyl),,
-C{O}-heterocyclyl, -N'H,, -NHC(O)-aryl,
-NHC(O)-cycloalkyl, - WHC(O)-alkyl,
-NHC(O)-alkoxyalkyl, -NH-S(O),-aryl,
-NH-8(O)z-alkyl, -C(O)NH-S(O),-aryl,
~C(Q)NH-S(O)y-alkyl, -5{O),-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfany! groups being optionally
substituted one or several times by
halogen;

or 1,3-Dihydro-isobenzofuranyl;
Y is alkylene; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, R RPand R* independently represent hydrogen or R%-X s

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R}, R% R* and R* independently represent hydrogen or R®-X-;
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alkyl being optionally substituted one or several times 5 by halogen,
heteroaryl, or phenyl, which is optionally substituted one or two times by
halogen, -NO2, -OH, -C(O)NH-aryl, -C(O)NH2, 10 -C(O)NH-alkyl,
wo(Epbi¢adkid)2, -C(O)-heterocydyl, -NH2, -NHC(O)-aryl,  pcr/ep2eosm1031a
-NHC(O)-cycloalkyl, -NHC(O)-alkyl, -NHC(O)-alkoxyalkyl, -NH-S(O)2-aryl,
-NH-S(0O)2-alkyl, -C(O)NH-S(0)2-aryl, 15 -C(O)NH-S(0)2-alkyl,
-S(0)2-alkkyl, allryl, alkoxy or aIkyISLﬂF’anyl said alkyl, alkoxy and
alkylsulfanyl groups being optionally substituted one or several times by

haloger; 20 or 1,3-Dihydresistiognzefuaity)Nlis@lkylene; and n is 0.
Another embodiment of theI\I]I’(IM tj@ re Wg@gﬂjpounds according to

formula I, wherein 25 R’, represent
hydrogen or R8-X-; Xis - ﬁ@ %E@%% %@Tﬁ% O)NH-,
-NHC(O)N(alkyl)- or - NHS(WIQ.Qmﬁ i@h@nuéﬁ%@& odiment of
the invention are the comp6éidids s¢CHrdiBEND -30TF0KM a CiOherdiHR 1,
R2, R3 and R independentlyrapiesent hydsggen or Rs-X-; WO
2006/032518 PCT/EP2005/01 11 -25 X is -NHC(O)-, -N(alky)C(O)-,
“NHC(®NH-, -NHC(O)N(&lkyiosen mEidypticmirubsiijttogenor alkyl

optionally substituted one @#eral times by halogen;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula 1,

wherein
R, R% R and R independently represent hydrogen or R%-X-;

R’ is hydrogen or alkyl optionally substituted one or
severa] times by halogen; and

n is 1.

Another embodiment of the invention are the compounds according to formula I,

wherein
R!, R R® and R* independently represent hydrogen or R*-X-; and

X 1s -NHC(O)~, -N(alkyl)C(O)-, -NHC(O)NH-,
~NHC(O)N(allyl}- or -NHS(O)z;

Another embodiment of the invention are the compounds according to formula I,

wherein
RL R4 R and R? independently represent hydrogen or R%-X-;

X is -NHC(O)-, ~N{alky)C{O}-, -NHC(O)NH-,
-NHC(O)N(allyl)- or -NHS(O)z-; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, REL, R and R! independently represent hydrogen or R®-X-;
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several times by halogen. 5 Still another embodiment of the invention are
the compounds according to formula I, wherein R', R2, R3 and R’
independently represent hydrogen or Rs-X-; X is -NHC(O)-,
weiadkyh)€3663)-, -NHC(O)NH-, -NHC(O)N(alkyl)- or -NHS(O)Bexlipksisros11
hydrogen or alkyl optionally substituted one or several times by halogen;
and n is 0. Still another embodiment of the invention are the compounds
according to formula I, wherein 15 R", Iz;éj? R' and R4 independently
represent hydrogen or R8-X-; X is -NHC(O)-, -N(alkyl)C(O)-,

-NHC(O)NH-, NHC(O)N(alky INBIGIIHS (D)2l RE{ (3 hy i HGEO DFtalky|

optionally substituted one or\gaverahiiRIed by:nalegen) 20 Y is alkylene;
and nis 0. Another embodiment of the invention are the compounds

according’to formula I, wherehy®®g, R2, R3 and R4 independently

represent hydrogen or R8-Xallakx d% pGd@INEnbshNatikyd)see{)aks

or -OC(O)-. Another emboq_i)glgﬁgé)gr;?he invention are the compounds
| R

according to formula I, whe%n R', R, R"and R4 independently represent
hydrogen or R-X-; WO 2006/3585818 BcT/EP2005/010311 -26 X is

-C(O)NH-, -C(OIN(alky))-, -GiQ)R}; OF -QUe@)s opRGhAIIS ALARGHEEEne o two
emboo_liment of the invention‘ are j[he compoynds, DC%O,@%‘@ ,tQC;%r,mula l, 5
wherein R1, R2, R3 and R4 independent regrese%tqh rogen or R8-X-;
-CYO)NH—aryI, —&O)I\%—Iz,
-C(O)NH-alkyl, -C{O)N(alkyl),,
-C(0O)-heterocydlyl, -NH,, -NHC(O}-aryl,
-NHC(O)-cycloalkyl, -NHC(O}-allkyl,
-NHC(O)-alkoxyalkyl, -NH-S(O);-aryl,
“NI-8(O),-alkyl, -C{O)NH-S{0O),-arvl,
-C(OINH-§(O)z-alkyl, -S(O),-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, alkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by

halogen;
or 1,3-Dihydro-isobenzofuranyl;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
R, R4 R and R! indépenclenﬂy represent hydrogen or R*-X-;

X is -NHC(O)-, -N(alkyDC(O)-, -NHC{O)}NH-,
-NHC(O)N(alkyl)- or ~-NHS(O),-; and

n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R% R* and R® independently represent hydrogen or R®-X-;
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X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-; and nis 1. 10 Still
another embodiment of the invention are the compounds according to
formula I, wherein R', R2, R3 and R4 independently represent hydrogen or

WoXooefoifasf8(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-; ape-dppbhpsdiosit

hydrogen or alkyl optionally substituted one or several times by halogen.
Still another embodiment of the invention are the compounds according to
formula 1, wherein R', R2, R3 and R@?ri‘dependently represent hydrogen
or R8-X-; 20 X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0O)-; R5is
hydroggn or alkyl optionally substiigied anaen everantneas pyhalogen;
and Y is alkylene. Still anot Le(@ﬁ@@! -to?f.ﬂi‘ﬁégyzﬁﬂ%% are the

al, wh , .

compounds according to 25 formu erein R’ R3 and R4
indepedently represent hidrpiyegeanREppiendOy@)biHested one or
-C(O)N(alkyl)-, -C(O)O- or LARhniedBe IniBYEL0gen or alkyl optionally
substituted one or several times by halogen; and 30 n is 0. WO
20981082806 PETHER2O05/0 108 111 veR UGtk antthercambedimentosfike to
inyertian grelkeigompounds according to formula I, wherein R', R2, R3
and R4 indgpendently represent hydrogen or R-X-; X is -C(F%)NH-,
-c(ONEa&HR - @30- orindepayenty reptrsenfdvisiyesedrakyioptionally
substit%ed one or severalisti_rﬁ?ﬁj%ﬁg_lgg%ﬁdﬁﬁllfyﬁq@t @ﬂq}{—,

~-NHC(O)N(alkyl)- or -NHS(O),-;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R}, R R? and R independently represent hydrogen or R*-X-;

X is -NEIC(O)-, -N{alkyl) C(O)-, -NHC(O)NH-,
~NHC({O)N(alkyl)- or -NHS(O),-;

R’ is hydrogen or allkyl optionally substituted one or
several times by halogen;

Y is alkiylene; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
R, RE R and R independently represent hydrogen or R®-X-; and
X is -C{O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-.

Another embodiment of the invention are the compounds according to formula l,

wherein

R, R?, R’ and R* independently represent hydrogen or R*-X-;
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n is 0. Another embodiment of the invention are the compounds according
to formula 1, 10 wherein R', R2, R3 and R4 independently represent
hydrogen or R$-X-; and X is -S(O)2NH-, -S(O)2N(alkyl)-, -S(0)2- or
woltddsohepther embodiment of the invention are the comp@urdsassoto3iz
according to formula I, wherein 15 R', R2, R3 and R4 independently
represent hydrogen or R-X-; X is -S(0)2NH-, -S(0)2N(alkyl)-, -S(0)2- or
-S(O)-; and nis 0. Another embodintetit of the invention are the
compounds according to formula I, wherein 20 R', R2, R3 and R4
indepengently represent hydragenmorR8eXe) X isikg(0)2NHO- or -0C(0)-
-S(0)2N(alkyl)-, -S(0)2- or %Q) and nis 1. Still another embodiment of
the invention are the compounds according to formula I, wherein 25 R’,
R2, R3 and R4 independentiyirepresent hydrogen or R$-X-; X is
-S(0)2NH-, -S(0)2N(all(yl)-, -S(0)2- or -S(O)-; and RS5 is hydrogen gr alkyl
optioheiiFstBEatlird bkt REnieD fih i s RERIGES. A7 S0 éI09581S &
PCH#iEER2005/010311 -28 Still another embodiment of the invention are

the compg according to formyla 1, wherein R', R2, R3 and R4
incopendarity TeBrecint nyBIOGER 57 B ST PRI &k
-S(0)2Ngalkyl)-, -S(0)2- or 1S(E@)R)NERE dsdydREgEY- CrcatsyboRtianalis)-;
substituted one or several tjmes by halogen; and Y is aitylene. Still
another embodiment of the invention are the compounds according to

formula Iz wherein 10 R1, R2,1R3 and R4 independently represent

hydrogen or R8-X-; . ) ) )
Still another embodiment of the invention are the compounds according to

formula I, wherein

R', R% R* and R* independently represent hydrogen or R®-X-;

X is -C{O)NH-, -C(O)N(alkyl)-, -C{O)O- or -OC(0O)-;
and
R is hydrogen or alkyl optionaily substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, R% RPand R* independently represent hydrogen or R*X-;
X is -C{O)}NH-, -C(O)N(alkyl}-, ~-C(OQ)O- or -OC(O)~;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
Y is alkylene.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, R%, R*and R* independently represent hydrogen or R®-X-;
X is -C(O)NH-, -C(ON(alkyl)-, -C{O)O- or ~-OC{O}-;

R® is hydrogen or alky! optionally substituted one or
several times by halogen; and

n i5 0.
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Xis -S(0O)2NH-, -S(O)2N(alkyl)-, -S(0O)2- or -S(O)-; Rs is hydrogen or
alkyl optionally substituted one or several times by halogen; and nis 0. 15
Still another embodiment of the invention are the compounds according to

defmlaiayherein R, R2, R3 and R4 independently represesg-hyssag sl
R8-X-; X is -S(0)2NH-, -S(0)2N(alkyl)-, -S(0)2- or -S(O)-; R5 is hydrogen
or alkyl optionally substituted one or 20 several times by halogen; Y is
alkylene; and n is 0. Another embodiffent of the invention are the
compounds according to formula I, wherein 25 R', R2, R3 and R4

indapendenity repsesenttydfogeniardRBeX-aendhX ieridblandN (@kkyifingOto
or fm@{%qtq\% empodiment of the invention are the compounds according
to formula |, wherein R', R2, R' and R4 independently represent hydrogen
or R$-XR'WH) P006/8325 1 8-RGEUERROBHIESOB b1 d-a@Xoisk NH;,

-N(alkyl)-, -0- or -5-; and n.is O @&%Lper ﬂg& nt @Fggipve_ i re
the compounds according i.‘(s)']%; I; \%ﬁ]{g i %]YE' _Iglé é’ﬁdql&%ezl[b ’
indepengiently represent hygligaes @5 By ofdsmiisubb(aiofimedr or
-5-;and nis 1. Still anothersgvrgrbp ir@ggt %I;‘fg eir,lvention are the
compounds according to formula , wherein 8’RI, R2, R3 and R4
independently represent hygletigémeraRs-X-; X is -NH-, -N(alkyl)-, -0- or
-5-; and RS is hydrogen or _alll{}(yl optionally substituted one or

n 18 U,

Another embodiment of the invention are the compounds according to formula I,

wherein

R, R, R and R* independently represent hydrogen or R®-X-~; and

X is -S(0),NH-, -5(0):N(alkyl)-, -S(O)- or -8{0)-.
Another embodiment of the invention are the compounds according to formula ],
wherein

RLRL R and R independently represent hydrogen or R%-X-;

X is -S(0),NH-, -5(0)sN(alkyl)-, -S(O),- or -5(0)-; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
RL R, RPand R independently represent hydrogen or R*-X-;
X is ~5(0);NH-, -S(0),N(alkyl)-, -8{0),- or -5(0)~; and
n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, RL R® and R* independently represent hydrogen or RE-X-;
X is -S{O),NH-, -5{0),N{alkyl}-, -§(O)2- or -5(O)-; and

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.
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several times by halogen. Still another embodiment of the invention are
the compounds according to 15 formula I, wherein R', R2, R3 and R4
independently represent hydrogen or R8-X-; X is -NH-, -N(alkyl)-, -0- or

W 2RE0RFAdrogen or alkyl optionally substituted one or seRE&r&iringee 1yl
halogen; and 20 Y is allcylene. Still another embodiment of the invention
are the compounds according to formpgla I, wherein R', R2, R3 and R4
independently represent hydrogen or R6-X-; X is -NH-, -N(alkyl)-, -0- or

: 25 RS is hydrogen or alkyl optionally substlt ed one or several times
by Mo@%ﬂ B TOR O S heR SRR GBI Ent bt (HE RV Roft 72 e 1

corepoutids weewtding to formula |, wherein WO 2006/032518

PCT/EP2005/010311.-30 R', R nd R4 |n ndent resent
hydrogelﬁ ogF R98 (}é< IS - I\I‘EFQPF\?(%W BIEP(Sesent ﬁ)é |s?1r\%|§?§gen or alkyl
optionalky substituted one g s@ygmﬁuntgs)wml@gens&)\)’zmﬁlky@pg

and nis 0. Another embodiment of the invention are the compounds
accordiny to formula I, whérBH{REeRY" Riykbewyrapiidapaisaieampe or
represent hydrogen or R8-XeyerbDilRBi$chelogdkyddd-; X is -C(O)NH-,
-C(O)N(Yll(yl)- -C(0)0- or O%{ér))-; and T' represents a single bond or
alkylene* 15 Another emboti |]ﬁn§f the invention are the compounds
acefifing,\ R dortHadiment of the invention are the compounds according to

formula I, wherein
R, R% R® and R* independently represent hydrogen or RE-X.;
X is -S(O);NH-, -S(O);N{alkyl)-, -5(O})s- or -5(O)-;

R® is hydrogen or alkyl optionally substituted one or
several times by halogen; and

n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RY, R? R* and R* independently represent hydrogen or R®-X-;
X is ~-S(O),NH-, -S{O),N(alkyl)-, -5(0),- or -5(0)~;

R® is hydrogen or alkyl optionally substituted one or
several times by halogen;

Y is alkylene; and
n s 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
R, R%, R’ and R? independently represent hydrogen or R®-X-; and
X is -NH-, -N(alkyl)-, -O- or -5-.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, R% R and R? independently represent hydrogen or R®-X-;
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wherein R1, R2, R3 and R4 independently represent hydrogen or RB-X-;
RB is cycloalkyl-T'-; X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-;
20 T' represents a single bond or alkylene; and n isO. Another
wobpdisant of the invention are the compounds according je-farptmades 11
wherein R', R2, R3 and R4 independently represent hydrogen or R8-X-;
25 R$ is cycloalkyl-T'-; X is -C(O)N_IM—‘I)_-9 -C(O)N(alkyl)-, -C(0)0- or -OC(O)-;
T' represents a single bond or alkylene; and nis 1. WO 2006/032518
PCT/EP2005/010311 -31 Still another embodiment of the invention are
the compounds accordingseNfrmi(alyWheriaRS- R24R3 and R4
independently represent hydrogen or R8-X-; RB is cycloalkyl-T1-; 5 X is
-C(O)NH-, -C(O)N(alkyl)-,1§8“(O)O- or -OC(O)-; T represents a single
b%%%%?ﬂ%%’&%héﬂ%&ﬁé%b%@ﬂ@&@haﬂﬂfhp@ﬁmbt&mimtédmﬂe or

several times by halogen. Still another embodiment of the invention are
th@lbeéﬂfbounds according to 10 formula I, wherein R', R2, R3 and R4
independartiyrepradent hydepgeieod;Re)res@Blisdryetalkf-7; X is
-C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(Of\)%-); T epred':,ents a single
bond oKalkylene; 15 RS i§5h%¥6'g"§{%lf"glky 'p?fdr%éﬁlf?lsubstituted one or
severalntimes by halogen; and n is 0. Still another embodiment of the
invention are the compounds according to )

Sl another embodiment of the invention are the compounds according to

formula I, wherein
R', R% R and R* independently represent hydrogen or R%-X-
X is -NH-, -N(alkyl)-, -O- or -8-; and

R® is hydrogen or atkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, R R® and R* independently represent hydrogen or R3X-
X is -NH-, -N(alkyl)-, -O- or -S-;
R’ is hydrogen or alkyl optionally substituted one or
several times by halogen; and
Y is alkylene.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, RL R and R independently represent hydrogen or R%-X
X is -NH-, -N(alkyl)-, -O- or -5-;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
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formula I, wherein 20 R', R2, R3 and R4 independently represent
hydrogen or RB-X-; R8 is cycloalkyl-T'-; X is -C(O)NH-, -C(O)N(alkyl)-,
-C(O)0O- or -OC(0)-; T'represents a single bond or alkylene; R' is
wydiegemersalkyl optionally substituted one or 25 several tig&sd¥ooso10311
halogen; Y is alkylene; and n is 0. Another embodiment of the invention
are the compounds according to formyla I, wherein WO 2006/032518
PCTIEP20051010311 -32 R', R2, R3 and R4 independently represent
hydrogen or Ra-X-; R8s cycloalkyl-T'-; X is -NH-, -N(alkyl);, -0- or -5-;
and TRepfeBénts &’singlénboprh damdikyiprfeers Aysoer 8hibotiiment of the
invention are the compound_%iqiqc%gia fo mejS[“éJJ?gL» wherein R', R2, R3
and Riiindependently represent hydrogen of Rs-X-; R$ is cycloalkyl-T*;
X is -Nf#-, -N(alkyl)-, -O- of 15rdrded oieptgsanismibinglathond onabkylene;
and nis 0. Another embodiment.of the inygntion are the compounds
according to formula I, wherein R', R2, R3 and R4 independently
represant hydrogen or R8i¥atkyl&&snd cycloalkyl-T'-; X is -NH-, -N(alkyl)-,
-0- or -5-; T' represents a single bond or alkylene; and nis 1. Still another
embodiment of the inventibi¥are the compounds according to 20 formula

g VAvrrl]gtﬁ?elpembodiment of the invention are the compounds according to formula I,

wherein

rY, R% R and R? independently represent hydrogen or R%-X-;

R? is cycioaikyl—T}-;

X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC{O)~;
and

T represents a single bond or alkylene.

Another embodiment of the invention are the compounds according to formulal,

wherein

R, R% R and R® independently represent hydrogen or R:-X~

R? is cycloalkyl-T'-;

X is -C(Q)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)+;
T represents a single bond or alkylene; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

RL B R and R® independently represent hydrogen or R:-X—

R® is cycloallkyl-T'<;
X is ~C{O)NH-, -C(O)N(alkyl}-, -C(O)O- or -OC{0)-
T represents a single bond or alkylene; and

n is1.
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R', R2, R3 and R4 independently represent hydrogen or R'-X-; Rsis
cycloalkyl-T'-; X is -NH-, -N(allcyl)-, -O- or -5-; T' represents a single bond
or alkylene; and 25 RS is hydrogen or alkyl optionally substituted one or
wevamldimaes by halogen. Still another embodiment of the inveRi®R&B10311
the compounds according to formula I, wherein R', R2, R3 and R4
independently represent hydrogen_ap Rs-X-; WO 2006/032518
PCT/EP2005/010311 -33 R8s cycloalkyl-T'-; X is -NH-, -N(alkyl)-, -0- or
-5-; T' represents a single bond or alkylene; R5 is hydrogen or alkyl
Gistionatiiheutssthodiaaiecdr 5 skyEP&iginathiPRafSGERTERY AISH I8! t©
apather embadiment of the invention are the compounds according to
formula I, wherein R', R2, R3 and R4 independently represegnt hydrogen or
RB-X-‘,% :J%yyﬁgﬁg‘%%loalkmd?ﬂ? FRUKERD “fﬁ?ﬁﬁ%}f -¥O _QO?I_%?B{?}/
represgnts a single bondiggﬁklagigﬁerR§ is hydrogen or alkyl optionally
substituted one or several times by halogen; 15 Y is alkylene; and nis O.
Anothgr embodiment of tie GHEBMbn RN cdbourdd ¥ecerdfigltd) s

formulg I, wherein R, R2, R3 and R4 i endently represent hydrogen
or R8:5(-; 20R3is heter(ﬁg%fiﬁﬁ%;%nr%d LE ﬁé%&ﬁfﬁ%lé?glwkyl)C(O)-,

-NHC(@)NH-, -NHC(O) Ni@ﬂ“?ﬁl’)sg@ﬁ WHED D tionally substituted one or
several times by halogen.

Siill another embodiment of the invention are the compounds according to

formula I, wherein

R RA R and R* independently represent hydrogen or RE-X-

R® is cycloalkyl-T" -

X is -C{O)NH-, -C(O)N(alkyl}-, -C(O)O- or -OC(O)-;
Tt represents a single bond or alkylene;

R’ is hydrogen o alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invemtion are the compounds according to

formula I, wherein

R', R% R®and R* independently represent hydrogen or R5-X-;

r® is cycloalkyl-T"-;

X is -C{O)NH-, -C(O)N(alkyl)-, ~-C(O)O- or -OC(O)-;
T! represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula T,

wherein
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Another embodiment of the invention are the compounds according to
formula 1, wherein 25 R', R2, R3 and R4 independently represent
hydrogen or Rs-X-; R$ is heterocyclyl-T2-; X is -NHC(O)-, -N(alkyl)C(O)-,

wWoH@e@bktk, -NHC(O)N(alkyl)- or -NHS(O)2-; and n is 0. WOI/EP2005/610311

2006/032518 PCT/EP2005/010311 -34 Another embodiment of the
invention are the compounds accarghng to formula I, wherein R', R2, R3
and R4 independently represent hydrogen or R8-X-; R8 is
heterocyclyl-T2-; 5 X is -NHC(O)-, -N(alkyl)C(Q)-,.-NHC(O I}l%—,_
-NHCE@)‘J\%(/M)i Br -NHStoyeudemly ferresemtifF 888 os Msdaiment of
the inygntion are the comp Qgiﬁ(ﬁgfqrding to formula I, wherein 10 R’,

C

R2, and R4 independen ly represent hydrogen or R8-X-; R8is
hetergeyclyl-T2-; X is -NHCHD)-, “N@kINC@D) 9r-NHEO)NH-,
-NHC(O)N(alkyl)- or -NHS(0O)2-; and R5 s hydrogen.or alkyl optionally
substifuted one or 15 seV@rﬁF‘iﬂﬁe@SSW?ﬁh ﬁ?%ﬁﬁ’ﬂgﬁ%ther embodiment
of the invention are thecompoungds, acerrdind ieufRrmubadwhesdimila 1,
Fgfo%ra%%%%?%ependently represent hydro%en or R8-X-; Rsis
h‘é]E‘éFB‘Eyclyl-TZ-; 20 X is -NHC(O)-, -N(alkyl)C(O)-, -NHC(O)NH-,
-NHC(Q)hatkyha et -NHS{(@)2ri d=&lisbydsegeialrafen aptibrally

substituted one or several times by halogen; and n is 0.

R® is cycloalkyl-T -

b4 is -NH-, -N(alkyl}-, -O- or -5-;

T! represents a single bond or alkylene; and
n 15 0.

Another embodiment of the invention are the cormpounds according to formula I,

wherein

RY, R% R*and R independently represent hydrogen or R%-X-

R is cycloalicyl-T'-;

X is -NH-, -N{alkyl)-, -O- or -5-;

T represents a single bonnd or alkylene; and
n is 1.

still another embodiment of the invention are the compounds according to

formula 1, wherein

RL R R®and R independently represent hydrogen or RP-X-;

R® is cydoalkyl—’l‘l—;

X is -NH-, -N(alkyl)-, - O- or -5-;

T represents a single bond or alkylene; and

R’ is hydrogen or alkyl obtionaﬂy substituted one or
several times by halogen.

Sull another embodiment of the invention are the compounds according to

formula |, wherein

R}, R?, R’ and R* independently represent hydrogen or R*-X-;
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25 Still another embodiment of the invention are the compounds
according to formula 1, wherein R', R2, R3 and R4 independently
represent hydrogen or R8-X-; R'is heterocyclyl-T2-; X is -NHC(O)-,
Wigadbs)163-, -NHC(O)NH-, 30 -NHC(O)N(alkyl)- or -NHSE)esptébdio1osi
2006/032518 PCT/EP2005/010311 -35 RS is hydrogen or alkyl optionally
substituted one or several times by halogen; Y is alkylene; and n is0.5
Another embodiment of the invention are the compounds according to
formula |, wherein R', R2, R3 and R4 independently represent hydrogen
or Rs-X%: Rs is heterocyclytEalbrid X is -C(O)NH-, -C(O)N(alkyl)-,
-C(O)Q- or -OC(0)-. Another.em G\I/ t of the ipvention are the
compoﬁnds according to f‘Sﬁn\ﬁépﬁ a@ﬁ ein ',Of? ,’R3 and R4
indepeqdently represent hygdregen 9kiRB:XonREB isidieterocyclyl-T2-; 15 X
is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-; and n is 0. Another
embodRhent of the inventishEkogre SoiBotrite dbcitg i IR la 1,
wherein 20 R', R2, R3 anddr&dhdepemdedtyerepndsent hydrogen or
R8-X-; RBis heterocyclyl-T2-; X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or
-OC(Of; andnis 1. 25 stianother embodiment of the invention are the

C%Iiﬁ%(&‘?ﬁeﬁcﬁ%@mﬂéﬂt of the invention are the compounds according to

formula I, wherein
R, R% R®and R* independently represent hydrogen or RE-X-;
R is cycloalkyl-T'
X is -NH-, -N{alkyl)-, -O- or -5-;

represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
1 is 0.

Another embodiment of the invention are the compounds according to formula L,

wherein
R, R% R® and R independently represent hydrogen or R%X-;
r® is heterocyclyl-T>; and

X is -NHC(O)-, -N{alkyl)C(O}-, -NHC(O)NH-,
-NHC(0)N(alkyl)- or -NHS(O)z-;

Another embodiment of the invention are the compounds according to formula L,

wherein
R, RE R and R* independently represent hydrogen or RE-X-
R® is heterocychyl-T2;

X is ~-NHC(Q)-, ~N{alkyl)C(O)-, -NHC(O)NH-,
~-NHC(O)N(alkyl)- or -NHS{O),-; and

n is Q.
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formula I, wherein R', R2, R3 and R4 independently represent hydrogen or
R8-X-; RB is heterocyclyl-T2-; WO 2006/032518 PCT/EP2005/010311

-36 X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0O)-; and R'is
wyragen:zersalkyl optionally substituted one or several times by haRgensi
5 Still another embodiment of the invention are the compounds according
to formula I, wherein RI, R2, R3 and;R' independently represent hydrogen
or RS-X-; Rs is heterocyclyl-T2-; X is -C(O)NH-, -C(O)N(allcyl)-, -C(O)O-
or -OC(O)-; 10 R'is hydrogen or alkyl optionally substituted one or
severhktimelsodintaloddhe angmitnorstic saotpersihpoanteate fereuia b
inyeatian are the compounds according to formula I, wherein 15 R', R2,

R'and R' igdependeptly represent hydrogen or R§-X-; R8 |

hetero&ycly-R2enkRs -C(G’)@@Pﬁ?dété)m’éﬂi%t-}’y 536%3%56’:(0)-; R'is
hydroqgn or alkyl optionaklyh%kgggy}r,glt}qd[@hge or several times by halogen;

20 Y is alkylene; and nis 0. Anothef embodiment of the invention are the
compaxnds according to fiorRHIG(0)whlekyRG (R2; RIBIMRNH-,

independently represent hydregenorREXqr 25:880g,haterocyclyl-T2-;
and x is -S(0)2NH-, -S(0)2N(allcyl)-, -S(0)2- or -S(O)-. Another
embodiment of the inventi®i-are the compounds according to formula 1,
ng S other embodiment of the invention are the compounds according to
formula I, wherein

R!, R% R® and R* independently represent hydrogen or R%-X-;

r® is heterocyc!yl—Tz—;

X is -NHC(O)-, -N{alkyl)C(O)-, -NHC({O)NH-,

-NHC{O)N(alkyl)- or -NHS(O);-; and

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RL R R and R independently represent hydrogen or R-X-;
R? is heterocyclyl-T;

X is -NHC(0)-, -N(alkyl)C(O)-, -NHC(O)NH-,
-NHC(O)N(alkyl}- or -NHS{O);-

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, R, RPand B independently represent hydrogen or RE-X-
R® is heterocyclyl-T*;

X is -NHC(O)-, -N(alky)C(0)-, -NHC{O)NH-,
-NHC({O)N{alkyl)- or -NHS{O):-;
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R', R2, R" and R' independently represent hydrogen or R$-X-; WO
2006/032518 PCTIEP2005/010311 -37 R8 is heterocyclyl-T2-; X is
-S(0O)2NH-, -S(0)2N(alkyl)-, -S(0)2- or -S(O)-; and n is 0. Another
wonheemsnt of the invention are the compounds according (@-farmadich
wherein R', R2, R3 and R4 independently represent hydrogen or R$-X-;
R8 is heterocyclyl-T 2 -; X is -S(0)2NH-, -S(0)2N(alkyl)-, -S(0)2- or -S(O)-;
and nis 1. 10 Still another embodiment of the invention are the
compounds according to formula I, wherein R', R2, R3 and R4
indepetidently represent hyhirdegsenor RByKopiRpalhelstdeihyirt 22 X is
-S(0)2NH-, -S(0)2N(alkyl)sevpADiZre0bySMeerand 15 R5 is hydrogen or
alkyl optionally substituted one or several times by halogen. Still another
embodiment of the inventiﬁ)ﬂl‘a’llé“ﬂié%mpounds according to formula I,
Whereig R', R2, R3 and R4 d’pdependently represent hydrogen or R8-X-;
20 R8 Is heterocyclyl-T2-; X is -S(0)2NH-, -S(O)2N(alkyl)-, -S(0)2- or
-S(0O)-; Rs is hydrogen or alkyl optionally substituted one or several times
by halogen; and n is 0. 25 Still another mbodimené of the jnvention ar. I
B RRE BEEL A 16V TBHRTES PR B e R RR G AL
indkgemdently represent hydrogen or R8-X-; R8 is heterocyclyl-T2-; X is

-S(0)20H e HOZNGRICYY, SO0 e R AR TR

PCTIEP2
R? is heterocyclyl-T"-; and

X is -C(OINH-, -C(O)N(alkyl)-, -C(O)O- or -OC{O)-.

Another embodiment of the invention are the compounds according to formulal,

wherein

R!, R% R® and R* independently represent hydrogen or R®-X-;

R’ is heterocyclyl-T7-

X is -C(O)NH-, -C(O)N(alkyl}~, ~-C{(O}O- or -OC(O)-;
and

n i5 0.

Another embodiment of the invention are the compounds according to formula L,

wherein

R, R4 R*and R* independently represent hydrogen or R%-X-;

R is heterocyclyl- T

X is -C{O)NH-, -C(O)N(alkyl)-, -C{O)O- or -OC{O}+;
and

n Cisl.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RY, R% R and R* independently represent hydrogen or RE-X
R® is heterocyclyl-T*-;
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-38 RS is hydrogen or alkyl optionally substituted one or several times by
halogen; Y is alkylene; and n is 0. 5 Another embodiment of the invention
are the compounds according to formula I, wherein R1, R2, R3 and R4
walepenstsngly represent hydrogen or R-X-; R8 is heterocycbylsTebdoasrohdsi1
is -NH-, -N(alkyl)-, -0- or -S-. 10 Another embodiment of the invention are
the compounds according to formulg }, wherein R', R2, R3 and R4
independently represent hydrogen or R-X-; R8 is heterocyclyl-T2-; X is
-NH-, -N(alkyl)-, -0- or -S-; and 15 nis 0. Another embodiment of the
invention are the compouitd§ &Xddrding {RdtrHat 1 -WReREIARPGRD)R3
and R4 independently reprgsent hydrogen or R8-X-; R$ is
heterocycIyI-TZ-; 20 X'is -NH-, -N(alkyl)-, -0- or -S-; and nis 1. Still
anothé¥ embodiment of thé FEEBAEHHRPHERIIS RIS B PEY to
formula I, wherein R', R2,sR8rantkRebinbdpemdently represent hydrogen or
R8-X-; 25 R8 is heteroc C|¥|- 2-, Xis :NH-, -N alké/l -, -0- ar -5-; argan%is
hyiFogepiiE aREP ORI S HSsHRITRH Bha™sr ReVSTEPARTSS By RaISgen:
W@12026/032818 PCT/EP2005/010311 -39 Still another embodiment of
the Invgntien 818, fig COMpOHRASRSERIEANALR: T9HMia lo¥ibekein

R is heterocyclyl-T;
X is ~-C(O)NH-, -C(O}N(alkyl)-, -C(O)O- or -OC(O)-;
R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R%, R*and R? independently represent hydrogen or R%-X-

R® is heterocyclyl-T%-;
X is -C{Q)NH-, -C(O)N(alkyl)-, -C{O)O- or -OC(O)~;
R’ is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkvlene; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
RLR%E R and R independently represent hydrogen or R%-X-
R is heterocyclyl-T*-; and
X is -S({O)NH-, -S{0):N(alkyl)-, -5(O),- or -5{O}-.

Another embodiment of the invention are the compounds according to formulal,

wherein

RLREL R and RY independently represent hydrogen or R%-X-;
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R', R2, R3 and R4 independently represent hydrogen or Rs-X-; R$ is
heterocyclyl-T2-; 5 X is -NH-, -N(allcyl)-, -0- or -5-; R5 is hydrogen or alkyl
optionally substituted one or several times by halogen; and n is 0. Still

vameshesesdodiment of the invention are the compounds aggareRg 901581

formula I, wherein R', R2, R3 and R4 independently represent hydrogen or
R5-X-; Rsis heterocyclyl-T2-; X is_—%l—!-, -N(alkyl)-, -0- or -5-; R5 is
hydrogen or alkyl optionally substituted one or 15 several times by
halogen; Y is alkylene; and n is 0. Still another embodiment of the
inventiSn are the compouisdstestyeliag’to formula |, wherein 20 R', R2,

R3 and R4 independently. repr hy. r RS- R$ s )
heterdtyclyl-T2-; X is -c(6)&@%95@&3@@?@@@8%%|_\§(O> ;and

substityted one or severaltjimes by halogen; 25 Y is alkylene; and nis O.
Another embodiment of the invention are the compounds according to

favnoaiar enplisdimisnRoffiz ReeaRePRICHtcsERRIBII rsprediBAthRiBYEl
OfvRBer; WO 2006/032518 PCTIFP2005/010311 -40- -8 is aryl-T3-; X is

-NHC(Q)-, N(alky)G(O)-, -NHC(Q)NH-, -NHC(O)N(alkyl)- or -NHS(O)2-:
and T%‘lr g ge?ﬁ’f%)% singlBbETAGP diidsREgEnt gygmgen of R-X5
R? is heterocyclyl-T%;
X is ~S(0),NI-, -S(O)2N(alkyl)~, -5(0),- or -5(O)-; and
n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RY, R% R®and R* independently represent hydrogen or R®%-X-;

R® is heterocyclyl-T%-;
X is -§(0),NH-, -5(0);N(alkyl)-, -S(0),- or -S{(O}-; and
R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R, R%, R’ and R* independently represent hydrogen or R®-X-;
R® is heterocyclyl-T%-;
is -S(O)aNH-, ~$(0)N (alkyl)-, -5(O),- or -S(O)-;

R’ is hydrogen or alkyl optionally substituted one or
several times by halogen; and

b} 15 Q.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RL R RPand R independently represent hydrogen or R-X-;
R is heterocyclyl-T;
X is -${0),NH-, -S(0},N(alkyl)-, -5(O);- or -S{0)-;
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5 Another embodiment of the invention are the compounds according to
formula 1, wherein R', R2, R3 and R4 independently represent hydrogen
or R8-X-; R$is aryl-T3-; X is -NHC(O)-, -N(alkyl)C(O)-, -NHC(O)NH-, 10
wiHedsapKalkyl)- or -NHS(O)2-; T3 represents a single bong e gikyieneizi1
and n is 0. Another embodiment of the invention are the compounds
according to formula I, wherein 15 R', R2, R3 and R4 independently
represent hydrogen or R-X-; R& is ah;]@T?;-; Xis -NHC(O)-,

-N(alkyl)C(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)- or -NHS(O)2-; T3
represents a single bond oriaitpdesses ansliy2OpidmdilyStilstinatiiesne or
embodiment of the invention @Mh&&%{ﬂﬁ%@% according to formula I,

5S¢

wherein R1, R2, R3 and R4 independently represent hydrogen or R8-X-;
R8 is aryf-T3-; 25 X is -NHG{@}eylehalky)C(O)-, -NHC(O)NH-,
-NHC(O)N(alkyl)- or -NHS(Q)2-; T3 represents a single bond or alkylene;
and R5 i8 hydrogen or alkyllf‘)BtionaIIy substituted one or several times by

halages, O, R9RR(0325 18 REHHER2 ARSIAL 05 borAls SUMARRNEY formaula T,

embodiment of the invention are the compounds according to formula I,
whéRih'R', R2, R3 and R4 independently represent hydrogen or Rs-X-;

Rs is aryRTE%; £ Xois RNHC(@)tep ke GG (@INH-R® X
-NHC(O)N(alkyl)- or -NHS(O)2-; )
R® is heterocyclyl-T"-; and
X is -NH-, -N(alkyl}-, ~O- or -S-.
Another embodiment of the invention are the compounds according to formula [,

wherein

RL R4 R and R independently represent hydrogen or R%-X-

R® is heterocyclyl-T7-
X is -NH-, -N{alkyl)-, -O- ot -5-; and
n is (.

Another embodiment of the invention are the compounds according to formulal,

wherein

R!, R? R® and R* independently represent hydrogen or R%-X-;

r® is heterocyclyl-T*;
X is -INH-, -N{alkyl)-, -O- or -S-; and
n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein
R RL R and R* independeﬁtly represent hydrogen or R*-X-;
R is heterocyclyl-1
is -NH-, -N(alkyl)~, -O- or -§-; and

R® is hydrogen or alkyl optionally substituted one or
several times by halogen.
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T3 represents a single bond or alkylene; R3 is hydrogen or alkyl optionally
substituted one or several times by halogen; and 10 n is 0. Still another
embodiment of the invention are the compounds according to formula I,
woeminRs1R2, R3 and R4 independently represent hydrogep-grBesfeiosii
Its is aryl-T3-; 15 X is -NHC(O)-, -N(allyl)C(O)-, -NHC(O)NH-,
-NHC(O)N(alkyl)- or -NHS(O)2-; T3 represents a single bond or alkylene;
RS is hydrogen or alkyl optionally substituted one or several times by
halogen; 20 Y is allcylene; and nis 0. Another embodiment of the
invenfipnare ¢hecboipasnds Aceorting fofomutad, cahpoeinR 1 R&IRG to
and g;ﬁlmggm(;iggtly represent hydrogen or Rg-X-; 25 R8 is aryl-T3-; X

is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0O)-; and T3 represents a
single bORI R, BikyléBé. WOnZeps/0325 rePEF/ERE00SI0M0TL--42
Another egnbodiment of the | ventlon F‘ the compounds according to
formula X wherein R', R2, FEeRA N, riuirependently represent hydrogen

or R8-X-x R$ is aryl-T3-; 5 XsisfG(OQM¥hky G (Q)NSlkyl)-, -C(O)O- or
-OC(0)-; T3 represents a single bond or alkylene; and n is 0. Another
embodimiht of the inventiorsasitbgee ordol aes eredGraipgi tatedonaler |,
wherein several times by halogen; and

n is .

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R, R and R independently represent hydrogen or R*-X;

R is heterocyclyl-T7-;
X is -NH-, -N(alkyl}-, -O~ or -5-
R is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
n is Q.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, RL R and R independently represent hydrogen or R®-X-;

R® is hieterocyclyl-T%-;

X is -C(O} -;

R is hydrogen or alkyl optionally substituted one or
several times by halogen;

Y is atkylene; and

n is Q.

Another embodiment of the invention are the compounds according to formulal,

wherein

R, R: R and R® independently represent hydrogen or R*-X-;
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10 R, R2, R3 and R4 independently represent hydrogen or R8-X-; R8is
aryl-T3-; X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-; T3
represents a single bond or alkylene; and n is 1. 15 Still another
wnbadinsni of the invention are the compounds according {@-fieeRidaedos 11
wherein R1, R2, R3 and R4 independently represent hydrogen or R8-X-;
Re is aryl-T3 ; X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-; 20 T3
represents a single bond or alkylene;“ﬁﬂd RS is hydrogen or alkyl
optionally substituted one or several times by halogen. Still another
embodimént of the inventiok afg-ife compounds according to formula I,
wherein 25 R', R2, R3 and R4 independently represent hydrogen or
R8-X-: B8 is aryl-T3-; X is {CRIINFR)~chtd &ﬁ&@);»-&%%@%d? loc(0)-;
T3 represents a single bondhord &Ky IRHEkNOr2OT6I3251 8nd
PCTIEPig)OS/OlOBll -43 Rs is h}{droglhg%1 %g %l‘t (L Qﬂagly substituted

Op{i
one or several times by hafgﬁreeﬁe;’ T ill ér%iﬁer émbodiment of

the jpvertionakithentompeunds@scarding tondplamavia-dorwhersifRula 1,
R2, 3r%nd R4 independently represent hydrogen or R8-X-; R$ is

aryl- § Ris -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0O)-; T3
represers, 8’skigledivnd onadgylede;dGRsistnidibgemar &kyl-optionally

substitut}e{gj one or several times rle_hangen; Y is alkylene; and

ig aryl-T7-;

X is -NHC(O)-, -N{alkyl)C{O}-, -NHC(O)}NH-,
~NHC{O)N(alkyl)- or -NHS(O),-;

T° represents a single bond or alkylene; and

n is 0.

Another embodiment of the invention are the compounds according to formula J,

wherein

R, R% R and R* independently represent hydrogen or R®-X-;

R® is aryl—T3~;

X is -NHC(O)-, -N(alky)C{O)-, -NHC({O)}NH-,
~-NHC({O)N(alkyl)- or -NHS(O):-;

T represents a single bond or alkylene; and

n 1s 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R% R and R* independently represent hydrogen or R%-X-;

R® is aryl-T°-;

X is -NHC(O)-, -N(alkyl)C{O)-, -NHC(O)NH-,
-NHC(O)N(alkyl)~ or -NHS(O)5

T’ represents a singlé bond or alkylene; and

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.
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n is 0. Another embodiment of the invention are the compounds according
to formula I, 15 wherein R', R2, R3 and R4 independently represent
hydrogen or R8-X-; and R8 is aryl-T3-; X is -S(O)2NH-, -S(O)2N(alkyl)-,
vE{G)R7r58(0)-; and T3 represents a single bond or alkylegay@ees/e10311
Another embodiment of the invention are the compounds according to
formula |, wherein R', R2, R3and R4 i 1dependently represent hydrogen
or Rs-X-; R3is aryl-T3-; X is -S(0)2NH-, -S(0)2N(alkyl)-, -S(0)2- or -S(O)-;
25 T3 represents a single bond or alkylene; and n is 0. Another
embodlimestef rebovientonodrethencemipounds thecasdipgutelfonmutdihg to
wheggin, R RédRand R4 independently represent hydrogen or R$-X-;
WO 2006/032518 PCT/EP2005/010311 -44- Rsis aryl-T3-; X is
-S(0)2NR, RS @) 2ndBkyl)-, irs@dentiseesemdydmresem® 2%ingle

bond or iucylene; andnis 1.5 %:['ﬂlggnother embodiment of the invention
are the compounds accordiﬁggafg orinula I, wherein R', R2, R3 and R4
independently represent hygy ogeron Red=IKRSASALY ITBC X0 I8ITH-,
-S(0)2NH-, -S(0)2N(alkyl)-, Z%&D‘?f\ltﬁf@ - mlg\{f%(@)@zrgsents a single
bond or alkylene; and RS is hydrogen or alkyl optionally substituted one or
several tiMes by halogen. Stilpenether swleddindantatifyleesinvention are

the com nds according to formula |, wherein
pI?su g 1s hydrogen or a yE optionally substituted one or

several times by halogen; and
n 15 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, RE R and R* independently represent hydrogen or R®-X-;

R® is aryl-T7-;

X is ~-NHC(O)-, -N{(alkyl)C(O)-, -NHC(O)NH-,
~-NHC(O)N(alkyl)- or -NHS{O),~;

T° represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or
several times by halogen;

Y is alkylene; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, REL RPand R? independently represent hydrogen or RE-X-s

R® is aryl-T°-;
X is -C(O)NH-, ~-C(O)N(alkyl)-, ~-C(O)O- or -OC(O)}-;
and

T represents a single bond or alkylene.
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15 R, R2, R3 and R4 independently represent hydrogen or R8-X-; R8 is
aryl-T3-; X is -S(0)2NH-, -S(0)2N(alkyl)-, -S(0)2- or -S(O)-; T3 represents
a single bond or allcylene; R5 is hydrogen or alkyl optionally substituted
woems/a3tsseveral times by halogen; and n is0. Still anothergrabodioanési
of the invention are the compounds according to formula 1, wherein R’,
R2, R3 and R4 independently represent hydrogen or Rs-X-; 25 R$ is
aryl-T3-; X is -S(0)2NH-, -S(O)2N(al[c%?)-", -S(0)2- or -5(0)-; T3 represents
a single bond or alkylene; Rs is hydrogen or alkyl optionally substituted
oneothaemabakiines bithalogenjol/© 0608256 RCTEAGDE/G103d4 1,
-4ontds.alkylene; and nis 0. Another embodiment of the invention are the
compounds according to formula I, wherein 5 R', R2, R3 and R4
indepeRASKHR repidtent hirdkogedeot R sepreseR8 isdmgends K §-~NH-,
-N(alkyl), -0- or -5-; and T3 reprgsents a single bond or alkylene. Another
embodiment of the inventi&ii dre the compounds according to formula I,

10 whegein R', R2, R3 andRéinsependetlyNepresentdiydogen o (0)-;
R8-X-; 58 is aryl-T3-; X is -NH-, -N(alkyl)-, -0- or -5-; T3 represents a
single Bond or alkylene; anePresspiig eingtoted ermbirnernds the
inventi%n are the compour}gg’ according to formula I,

Another embodiment of the invention are the compounds according to formulal,

wherein

RY, R%, R and R independently represent hydrogen or R®-X-;

RS is aryl-T°

X is -C{OINH-, -C(O)N{alkyl}-, -C{O)O- or -OC(O)-;
T represents a single bond or alkylene; and

n is L.

Still another embodiment of the invention are the compounds according to

formula ¥, wherein

RL, R% R® and R independently represent hydrogen or R*-X-;

R is aryl—TB-;

X is -C{ONH-, -C{O)N(alkyl)-, -C(O)O- or -OC(O}-;
T2 represents a single bond or alkylene; and

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RYLRE R and R independently represent hydrogen or RE X
r® is aryl»Ts—;
X is ~-C{O)NH-, -C(O)N(alkyl)-, ~-C{O}O- or -OC(O)-;

T represents a single bond or alkylene;



10

15

20

25

wherein R', R2, R3 and R" independently represent hydrogen or R8-X-; R'
is aryl-T3-; 20 X is -NH-, -N(alkyl)-, -0- or -5-; T3 represents a single bond
or akylene; and nis 1. Still another embodiment of the invention are the
wompedndssaccording to formula I, wherein 25 R', R2, R3 an@rR#005/010311
independently represent hydrogen or R8-X-; R'is aryl-T3 ; X is -NH-,
-N(alkyl)-, -0- or -5-; T3 represents afingle bond or alkylene; and WO
2006/032518 PCTIEP2005/010311" %46 RS is hydrogen or alkyl optionally
substituted one or several times by halogen. Still another embodiment of
the invghtion are the compohyitisgaacarding dptibariiylaubsiheediors R, R2,
R3 and R4 independently JapiesgREIMAFQARROERS-X-; R8s aryl-T3-; X
is -NH-, -N(alkyl)-, -0- or -S-; T3 represents a single bond or alkylene; RS
is hydrogen or alkyl optiorialfly substituted one or 10 several times by

halogen; and n is, 0., Still angther embodiment of, the invention are the..
R BV 3 tiraa - RCHBIY o P S A ecoing 0
infspeiibithergpresent hydrogen or R8-X-; 15 R8 is aryl-T3-; X is -NH-,
N(@llogh OnoLsa T3 FeRIERANIRASIAIRBAN BF BUNIBRRP RS,
hydrogen or a ky?optlonally S sévera

bstituted one or times by halogen;

and R is aryl-T -
X is -C{O}NH-, ~-C{O)}N{alky}}-, -C(O}O- or -OC(O)-;
£ represents a single bond or alkylene;
R® is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

RL R% R® and R independently represent hydrogen or R®-X-; and

R® is aryl-T%-;
X is -8(0);NH-, -5{O):N(alkyl )~, -S{O);~ or -5(O)-; and
T represents a single bond or alkylene.

Another embodiment of the invention are the compounds according to formula I,

wherein

R!, R4, R and R* independently represent hydxrogen or R*-X-;

R® is aryl-T°-;

X is -S{O),NH-, -8{O);N{atkyl )-, -S{O),- or -5(0)-;
T2 represents a single bond or alkylene; and

n is 0.

Another embodiment of the invention are the compourids according to formula I,

wherein

R}, R% R® and R* independently represent hydrogen or R®-X~;
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20 Y is alkylene; and nis 0. Another embodiment of the invention are the
compounds according to formula I, wherein R', R2, R3 and R4
independently represent hydrogen or R8-X-; 25 R8 is heteroaryl-T4-; X is
WiHB(E)s25M (alkyl)C(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)- a5Vt 10311
and T4 represents a single bond or alkylene. WO 2006/032518
PCT/EP2005/010311 -47 Another embodiment of the invention are the
compounds according to formula |, ahierein R', R2, R3 and R4
independently represent hydrogen or Ra-X-; R8 is heteroaryl-T4-; 5 X is
-NHC(QG3¢, -N(alkyl)C(O)-, -h&@(C)YNH-, -NHC(O)N(alkyl)- or -NHS(0)2-;
T4 represents a single bond or allgﬁlene; and _nis 0. Another embodiment

of the inVvention are the coripotitts HecotHmdakshnari?) =167 it Ersin R,
R2, R3 gnd R4 independently renresentyasaden AlgRasadda is
heteroaryl-T4-; X is -NHC(O)-, -N(alky)C(O)-, -NHC(O)NH-,
-NHC(O)N(alkyl)- or -NHS(®)2-; 15 T4 represents a single bond or
alkylene; and nis 1. Still angther embodiment of the inventign are the

D R S PG Yo nlls FWTARINTE, 25, R RRE iza 2ccording t0

co
independehtiheeptesent hydrogen or R-X ; 20 R8 is heteroaryl-T4-; X is

“NHC(O, D RIYDGEO) NEGIAN« NHGERNGIN: g YHS(O)2-

R® 18 arwaT3~;

X is -S(0)NH-, -S(0):N(atkyl)-, -S{O}2- or -S(O)-;
T8 represents a single bond or alkylene; and

R® is hydrogen or alkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula 1, wherein

R, R R’ and R* independently represent hydrogen or R%-X-;

R js aryl-T%-

X is ~S(O),NH-, -S(O),N(alkyl)-, -S(O)p- or -§{O)~;
T represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formaula ¥, wherein

RY, R%, R? and R* independently represent hydrogen or R¥-X-;

R® 15 ary1~T3~;

X is -8{0);NH-, -5{0),N(alkyl}-, -3{0)s- or -5(0)-;
T° represents a single bond or alkylene;

R is hydrogen or alkyl optionally substituted one or

several times by halogen;



10

15

20

25

T4 represents a single bond or allrylene; and R5 is hydrogen or alkyl
optionally substituted one or 25 several times by halogen. Still another
embodiment of the invention are the compounds according to formula I,
wbeaemwimR51R2, R3 and R4 independently represent hydrogea0eRBmtriss11
Rs is heteroaryl-T4-; WO 2006/032518 PCT/EP2005/010311 -48- X is
-NHC(O)-, -N(allcyl)C(O)-, -NHC(O)I}IEL_-,_ -NHC(O)N(alkyl)- or -NHS(O)2-;
T4 represents a single bond or alkylené; R5 is hydrogen or alkyl optionally
substituted one or 5 several times by halogen; and n is 0. Still another
embodifent of the invention dkg@dhe @ompounds according to formula |,
wherein R', R2, R3 and R4 independently represent hydrogen or R$-X-;
10 R8 i€'heteroaryl-T4-; X & "NHC(0)-, -N(alkyl)C(O)-, -NHC(O)NH-,

-NHGARINEIKY BN BN enE dn eRraReh forin@le Rond:Qralioient: 1,
RS“; eE)ﬁ}édrogen or alkyl optionally substituted one or 15 several times by
halogen;nY is alkylene; and n is 0. Another embodiment of the invention
are the edmhaingdd atcordingei@faemiylachrsadretgitr2QRor R2XR3 and R4
independently represent hydrogen or R8-X-; Rs is heteroaryl-T4-; X is
-C(O)NB-, -C(O)N(alkyl)-, £t} B-"or -OC(O)-; and T4 represents a

single bgnd or alkylene. is -NH-, -N{alky)-, -O- or -5-; and
T represents a single bond or alkylene.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, R% R and R? independently represent hydrogen or REX

R® is aryl—TS-;

X is -NH-, -N(atkyl)-,-O- or -5~

T represents a single bond or alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, R* R? and R* independently represent hydrogen or R*-X-;

R? is aryl-1°-

X is -NH-, -N{alkyl}-, -O- or -5-;

T4 represents a single bond or alkylene; and
n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RLREL R and RY independently represent hydrogen or R%-X-;
r® is aryl-T -
X is -NH-, -N{alkyl}-, -O- or -5-;

T’ represents a single bond or alkylene; and
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25 Another embodiment of the invention are the compounds according to
formula I, wherein Ri, R2, R3 and R4 independently represent hydrogen
or R$-X-; R$ is heteroaryl-T4-; WO 2006/032518 PCT/EP2005/010311
WO 2oigse®)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0)-; T4 rapFeseniSoiesi
single bond or alkylene; and n is 0. Another embodiment of the invention
are the compounds according to formula I, 5 wherein R', R2, R3 and R4
independently represent hydrogen or R-X-; W is heteroaryl-T4-; X is
-C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0)-; T4 represents a single
bond orrdlkylene; and 10 nii$jid:S¢ithanalke e batineint o thkocimyvention
are the compounds according{9 tfeeawadicsherein R', R2, R3 and R4
independently represent hydrogen or R-X-; R8is heteroaryl-T4-; 15 X is
-C(OYNspothe CirElitprt -G(HOingentd(@)e; tia represerds assingles to
bordmanlalkyaaeirand R5 is hydrogen or alkyl optionally substituted one or
several times hy halogen. Still another embodiment of the inyention are

the contpolinds #ttBrding itdersreemilnErsirrideeeror R3%nd R4
indepengently represent hydr &R _or R8-X-; R8 is heteroaryl-T4-; X is
-C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(0O)-; T4 represents a single
bond orXalkylene; 25 R5 is ytidgeN @iaqlkyl-Optiondiy substituted one or

several times by halogen; and
Tbm y g represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
i is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RY, R% R and R independently represent hydrogen or R®X-;

R? is aryl~T3m;

X is -NH-, -N(alkyl)-, -O- or -5+

T’ represents a single bond or alkylene;

R® is hydrogen or alkyl optionally substituted one or

several times by halogen; and
Y is alkylene; and
n 15 0.

Another embodiment of the invention are the compounds according to formula I,

wherein
RY, R% R? and R* independently represent hydrogen or R®-X-;
R® is heteroaryl-T"-;

X is -NHC(O}-, -N{alkyl)C{O}-, -NHC{O)NH-,
~NHC{O)N{alkyl)- ox -NHS(O)s-; and

T represents a single bond or alkylene.
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n is 0. Still another embodiment of the invention are the compounds
according to formula I, wherein WO 2006/032518 PCT/EP2005/010311
-50 R', R2, R3 and R4 independently represent hydrogen or R-X-; R8s
wetesoasylsig-; X is -C(O)NH-, -C(O)N(allcyl)-, -C(O)O- or -Qitikindkhio311
represents a single bond or alkylene; 5 R5 is hydrogen or alkyl optionally
substituted one or several times by halogen; Y is alkylene; and nis O.
Another embodiment of the invention e the compounds according to
formula I, 10 wherein R', R2, R3 and R4 independently represent
hydnogaer emB&dMapand R8iis-hieiencapAbt 44opinnS(E2hiding to formula I,
-SEhaN@lkyl)-, -S(0)2- or -S(0O)-; and T4 represents a single bond or
alkylene. 15 Another embodiment of the invention are the compounds
accordimg & f8frmdRi, whisrdindardeRrtdy ReresedtRydingepenBiitly

represepd hydrogen or R8-X+; R8s roaryl-T4-; X is -S(O)2NH-,
-S(0)2N{alkyl)-, -S(0)2- orls-gfgf-o;arﬁ“ 4 represents a single bond or
alkylengs and n is 0. Anothgr-sTRibpdiment akihe ioventioncs the-,
compounds according to fo_mytlﬂ in R 3.and R4
independently represent hydroge%%r)(I)qr\(\éF?g}-hZ-?)Jgg\T gégi@ﬁéteroaryl-T4-; Xis
-S(0)2NH-, -S(0)2N(allcylkepiB{)Ra singR(En;l Thligpresents a single

bond or alkylene; and n is 1.
n 15 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R', R% R® and R* independently represent hydrogen or R%-X-;

R® is heteroaryl-T*-;

X is -NHC(O)~, -N{alkyl)C(O}-, -NHC(O)NH-,
-NHC(O)N{alkyl)- or -NHS(0O)2-;

T represents a single bond or alkylene; and

n s 1.

Stilf another embodiment of the invention are the compounds according to

formula I, wherein

R, RL R and R independently represent hydrogen or R*-X-

R? is heteroaryl-T*-;

X is -NHC(O)-, -N(alkyl)C(O)-, -NHC{O}NH-,
~NHC(O)N(alkyl}- or -NHS(O},-;

T represents a single bond or alkylene; and

R is hydrogen or alkyl optionally substitated one or

several times by halogen.

Still another embodiment of the invention are the compounds according 1o
formula I, wherein

R, R R and R? independently represent hydrogen or R®-X-;

I is heteroaryl-T*;
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WO 2006/032518 PCT/EP2005/010311 -51 Still another embodiment of
the invention are the compounds according to formula I, wherein R’, R2,
R3 and R4 independently represent hydrogen or Rs-X-; R8 is
wetgigaiysT#-; 5 X is -S(0)2NH-, -S(0)2N(alkyl)-, -S(0)2- or p&(@p20dhos11
represents a single bond or alkylene; and Rs is hydrogen or allcyl
optionally substituted one or several times by halogen. Still another
embodiment of the invention are the”éér"hpounds according to 10 formula
I, wherein R', R2, R3 and R4 independently represent hydrogen or RB-X-;
RB is hgteroaryl-T4-; X is iS{SR2I)-; AR RM(atk@)-, 2SR ATHS (0)-;
T4 represents a single bonea-atkygRy, 1 5RongiBxslegen or alkyl
optionall)}/ substituted one or several times by halogen; and n is 0. Still
anothed’'embodiment of thecivention srel¢thembmptutmis;according to

formula |; wherein 20 R', R2 and R4 'nge endently represent
ydioodh or BB R io RAIGTSERIOT AL %@%@@&%ﬁ%ﬁmf ore or
-S(0)2N(allcyl)-, -S(0)2- ofevsidinss by dplessentdd single bond or

alkylene; RS is hydrogen gf@lkyl optionally substituted one or 25 several

limes by halogen; Y is alkylene; and n is 0. Another embodiment of the
ineititiancater thenbodpennds docardingida farmeia kowpenats \Meording to

2006/0329184,B&1/EP2005/010311 -52
R, R, R and R independently represent hydrogen or R*-X-;

R® is heteroaryl-T*-;

X is ~-NHC(O}-, -N(alkyl}C(O)-~, -NHC{O)NH-,
-NHC(O)N{alkyl)- or -NHS(O)»-;

T represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula J,

wherein

R, R%, R and R? independently represent hydrogen or R®-X-;

R® is heteroaryl-T*-;

X is ~-C{O)NH-, -C(O)N{alkyt)-, ~-C(O)O- or -OC{O)-;
and

T | represents a single bond or alkylene.

Another embodiment of the invention are the compounds according to formula 1,

wherein
R} R%E R and R® independently represent hydrogen or RE:-X-;

R? is heteroaryl-T*;
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R', R2, R3 and R4 independently represent hydrogen or R-X-; Ra s
heteroaryl-T4-; X is -NH-, -N(alkyl)-, -0- or -5-; and T4 represents a single
bond or alkylene. 5 Another embodiment of the invention are the
womRRMEgsaccording to formula |, wherein R', R2, R3 and B4 mpae05/010311
independently represent hydrogen or R8-X-; R8 is heteroaryl-T4-; X is
-NH-, -N(alkyl)-, -0- or -5-; 10 T4 represents a single bond or alkylene; and
nis 0. Another embodiment of the invehition are the compounds according
to formula I, wherein R', R2, R3 and R4 independently represent
hydroger or R8-X-; 15 Rs i hetenoady-T4oialkNH; -N(alkybr,-Oc@r)-;
-5-; T4 represents a single bond or alkylene; and nis 1. Still another
embodinTgnt of the inventioACRFEStHE ééﬁ’l%iébﬁﬂé ofctbriing 184920 formula

I, whereip R', R2, R3 and R4 jpndependently represent hydrogen or R8-X-;
R8 is heteroaryl-T4-; X is -NH-, -N(alkyl)-, -0- or -5-; T4 represents a
singledihadeatbalivienepbihd RdrBds mediegenpoalidylaoptidinglo formulal,
subgtityted one or several times by halogen. Still another embodiment of
the invention are the compounds according to formula I, wherein R’, R2,
R3 and R4 iR6&1end&ftly répreserdandrsgersot RExzeWO¥o86/032518
PCT/EP%QOS/OlOBll -53 R$,is heter aia;f!-T4-; Xis -NH-, -N(alkyl)-, -0- or

5. 18 heteroaryl-
X is ~-C{O)NH-, -C(O)N(alkyl)-, -C{O)O- or -OC(0O)-;
g represents a single bond or alkylene; and
n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R R and R independently represent hydrogen or R*-X-;

R is heteroaryl-T*-;

X is ~C{O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O})-;
T represents a single bond or alkylene; and

R® is hydrogen or alkyl optionally substituted one or

several times by halogen,

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R% R’ and R* independently represent hydrogen or R®-X-;

R® is heteroaryl-T*;

X is -C(O)NH-, -C(O)N(alkyl)-, -C{O)O- or -OC{O)-;
T* represents a single bond or alkylene;

R is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n 1s 0.

Still another embodiment of the invention are the compounds according fo

formula I, wherein
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T4 represents a single bond or alkylene; R$ is hydrogen or alkyl optionally
substituted one or 5 several times by halogen; and n is 0. Still another
embodiment of the invention are the compounds according to formula I,
wahereinxhs R2, R3 and R4 independently represent hydrogenr-@eResS1é311
10 Rs is he'teroaryl-T4-; X is -NH-, -N(alkyl)-, -0- or -5-; T4 represents a
single bond or allcylene; Rs is hydrogen or alkyl optionally substituted one
or several times by halogen; 15 Y is alkylene; and n is 0. Another
embodiment of the invention are the compounds according to formula 1,
wherein Ri, RZZ¥R3&aRY R4 indgpedeeitlypepresdntiupdrogell -0f-RB-X-;
20 R3 is _alkyl optionally substituted one pr several times by halogen; and
X is -NHE(0)-, -N(alkyl)C(O}-"HI9EIEINE-, -NHC(O)N(alkyl)- or
-NHS(0)% -; Another embodjmenyofhe j@y@ryﬂ@@?g’tt@(gqmgguwo}_;
according to formula 1, 25 wherein R', R2, R3 and R4 independently
represerit hydrogen or R8-X«<pR8eis sdisit gptiondity sligtigated one or

several tjmes by halogen; X is -NHC(O)-,.- alléyl Ogi, -NHC(O)NH-,
30 -NHC{O)N(alkyl)- or -NH%LF@S‘%\EIQ%%% \??718%\f B 8%%& G R
PCT/EP2005/010311 -54- sl igsthgtalagasiment of the invention
are the cgmpounds accordiqsgaf%f%@%% I, wherein

n is 01,

Another embodiment of the invention are the compounds according to formulal,

wherein

RY, R? R* and R* independently represent hydrogen or R*-X-; and

R is heteroaryl-T*;
X is -5(0)oNH-, -5(0);N(alkyl}-, -S(O);- or -5(0)-; and
T represents a single bond or alkylene.

Another embodiment of the invention are the compounds according to formula I,

wherein

RL R, R and R! independently represent hydrogen or R®-X-;

R® is heteroaryl-T 4

X is ~§{O)oNH-, -§(0),N(alkyl)~, ~S(O)y- or ~-§(0)-; .
T* represents a single bond or alkylene; and

n is 0.

Another embodiment of the invention are the compounds according to formulal,

wherein

R, R R and R® independently represent hydrogen or R*-X-;

R® is heteroaryl-T%
X is -S(0);NH-, ~5(O);N(alkyl)~, -S{O):- or -5{0)-;
T represents a single bond or alkylene; and

n is 1.
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R', R2, R3 and R4 independently represent hydrogen or R8-K-; 5 R is
alkyl optionally substituted one or several times by halogen; X is
-NHC(O)-, -N(alkyl)C(O)-, -NHC(O)NH-, -NHC(O)N(allcyl)- or -NHS(O)2-;
wotdndémibsid Still another embodiment of the invention are fag/kr200s/010311
compounds according to formula I, wherein R', R2, R3 and R4
independently represent hydrogen or R8-X-; R8 is alkyl optionally
substituted one or several times by hal gen; 15 X is -NHC(O)-,
-N(alkyl)C(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)- or -NHS(O)2-; and RS is
hystingamorealkyiteptionalty stlbstititechane arestueralripoasdy katoden. to
Stifh apather.gmbadiment of the invention are the compounds according to
20 formula I, wherein RI, R2, R3 and R4 independently represent
hydrogé¥, & R4 KB is aliylepptideraliyrepisstitttodmgencr $6viéral times
by halggen; X is -NHC(O)-, - (talkyll)g )=, -NHC(O)NH-, 25
-NHC(O)N(alkyl)- or -NHS(8YZ= R "hi/)arogen or alkyl optionally
substityted one or several fimgepwralogen;anainis Qs&lil-anotie).-;
embodiment of the invention are the compounds according to 30 formula
I, wherdih WO 2006/032518<PERiEP2608td20d 1 alsdere; RE, R3 and R4
independently represent hydrogen or R-X= R8 is alkyl optiopall
substitt?t%d one or several tf?n%%%gfeﬁéﬁ)a%ﬂ; ?tlig ?fgﬁ&‘{g&f&}‘% oneor
-N(alkyI)C(O)-, _NHC(O)NHS_G’VGIaI tumes b’y” alogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RLRE R and R independently represent hydrogen or R*-X-;

R® is heteroaryl—T4~;

X is ~-S{O);NH-, -${O);N{alkyl)-, -8(0);- or -8$(O)-;
T represents a single bond or alkylene;

R’ is hydrogen or alkyl optionally substituted one or

several timmes by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RLRL R and R® independently represent hydrogen or REX

R® is heteroaryl-T*;

X is -S(O)2NH-, -S(0O),N(alkyl)-, -${0)z- or -5(0)-;

™ represents a single bond or alkylene;

R’ is hydrogen of alkyl optionally substituted one or
several times by halogen;

Y is alkylene; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,
wherein
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5 -NHC(O)N(alkyl)- or -NHS(O)2-; R5 is hydrogen or alkyl optionally
substituted one or several times by halogen; Y is alkylene; and nis 0. 10
Another embodiment of the invention are the compounds according to
Yoormeob2smherein R1, R2, R3 and R4 independently representimymoagersi
or RB-X-; R8 is alkyl optionally substituted one or several times by
halogen; and 15 X is -C(O)NH-, -C(Om)%(glkyl)-, -C(O)0O- or -OC(0)-.
Another embodiment of the invention are the compounds according to
formula |, wherein R', R2, R3 and R4 independently represent hydrogen
or R8-X!, R8 ¥ atid/Roptionaifiesebbtititedroeerohsdveral tinféshy 20
halogen; X is -C(O)NH-, -C(%%N%all%)- ,-C(0)O- or -OC(O)-; and nis 0.
Anothe¥ embodiment of the IRVEREY é?e"’the compounds according to
formula1, 25 wherein R1, BXyR3 andiRd)indepepdentiyrepresent
hydrogen or R8-X-; R8 is alkyl optionally substituted one or several times
by hald@gen; X is -C(O)NH-ag @K alnglk haxdyollgle®c(0)-; 30 and
W 2t 066/9 3@% 8 IC?I]?-CI)-{‘ g QIQVSEB/Ig)l(g)l‘lS;iLI]é t-}1566(;0n iSO:ILl'Il ;[I||C%Qr Inert() formula I
mbo |ﬁerrﬁ of the mvention are the compoungg)accor Ing to formula lﬂ ’
WHEHIFR', RZ, R3 and R4 independently represent hydrogen or Rs-X-; 5

Rais a'}‘é%'f??ﬁ%?&'&isubS“EH&%Be%Qn%§%¥1%£@£{iﬂ}é§og¥n or R%-X-;

R is heteroaryl-T%-;

X is -NH-, -N{alkyl)-, -O- or -5-;

T represents a single bond or alkylene; and
n is O.

Another embodiment of the invention are the compounds according to formula ],
wherein

R', R, R and R independently represent hydrogen or R®-X-;

RE is heteroaryl-T%-

X is ~-NH-, ~-N(alkyl)-, -O- or -5-;

T represents a single bond or alkylene; and
n is 1.

Still another embodiment of the invention are the compounds according to
formula I, wherein

R, R% R?and R* independently represent hydrogen or R%-X-;

RS is heteroary1~T4—;

X is -NH-, -N(alkyl}-, -O- or -5~

T represents a single bond or alkylene; and

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula [, wherein

R R%L R and R independently represent hydrogen or R%-X~;
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30

halogen; X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or -OC(O)-; and R5 is
hydrogen or alkyl optionally substituted one or 10 several times by
halogen. Still another embodiment of the invention are the compounds
WECHAGING TS formula |, wherein R', R2, R3 and R4 independ@€itkp2005/610311
represent hydrogen or R-X-; R8 is alkyl optionally substituted one or
several times by 15 halogen; X is -CLQ)NH-, -C(O)N(alkyl)-, -C(O)O- or
-OC(0)-; R5 is hydrogen or alkyl optionally substituted one or several
times byghalogen; and n is 0. 20 Still another embodiment of the invention
are thefeompounds accordM&tféOWHﬁffa [, wherein R', R2, R3 and R4
indepegrdently represent hydrogen X-; R8 is alkyl optionally
substitégd one or several%?nﬁi% byIQLaa éngé}&?s’-C(O)NH-,
-C(O)N(alkyl)-, -C(O)O- orreped@)s:a Ripisthydiogeitoicatkyl optionally
substituted one or several times by halogen; Y is alkylene; and niis O.

WO 2086/032518 PCT/EPS58SIesra1 1158 PRl SRESHTRADPhe
invention are the compourdgesd¢ardiny elfgrnudadl, wherein R', R2, R3
and R4 independently represent hydrogen or RR-X-; Rs is alkyl optionally
substitdted one or several ffirries by 5 halogen; and X is -S(0)2NH-,
-SERIRNEIWYD-ernB 2t -SH@e- iARAIREr epabedimentafithesinestiang two

ar Ogrggu&oil:rwf?et%@lgls according to formula I,

RY, R% R?and R* independently represent hydrogen or R%:-X-;

R is heteroaryl-T%;
X is -NH-, -N{alky!}-, -O- or -5-3
T represents a single bond or alkylene;

R® is hydrogen or alkyl optionally substituted one or
several times by halogen;

Y is alkylene; and
n 15 0.

Another embodiment of the invention are the compounds according to formulal,

wherein
R, R%, R and R? independently represent hydrogen or R%-X-;

R? is alkyl optionally substituted one or several times by

halogen; and

X is -NHC(0)-, -N(alkyl)C(O)-» ~-NHC(O)NH-,
NHC(O}N(alkyl)- or -NHS(O)z

Another embodiment of the invention are the compounds according to formulal,

wherein

RL R RPand R independently represent hydrogen or R®-X-;

R® is alkyl optionally substituted one or several times by
halogen;
X is ~-NHC(O)-, -N(alkyl}C(O}-, -NHC(O)NH-,

~-NHC(O)N(alkyl)- or -NHS{O),-; and
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wherein R', R2, R3 and R4 independently represent hydrogen or R8-X-;

10 Rs is alkyl optionally substituted one or several times by halogen; Xis
-S(0O)2NH-, -S(0)2N(alkyl)-, -S(0)2- or -S(O)-; and n is 0. Another
fmbedinenkof the invention are the compounds according tedeuPilasbios11
15 wherein R’, R2, R3 and R4 independently represent hydrogen or

R8-X-; Rs is alkyl optionally substituted one or several times by halogen;
Xis -S(0)2NH-, -S(0)2N(alkyl)-, -S(O)éﬁt or -S(O)-; and 20 nis 1. Still
another embodiment of the invention are the compounds according to
formulay, wherein R', R2, R3)and R4 independently represent hydrogen or
Rs-X-; RS is alkyl optionally substituted one or several times by 25
haterjhenesbaiigien ot ths foyoniemay-thaoyeond @yordng RYqynulal,
hydilegen or allcyl optionally substituted one or several times by halogen.
Still another,embodiment of the invention are the compounds according to

30 formblal, Whatdik wo stseraess s erier rrbastasst 68X 17558 R, R2,

R3 andR4 independently reprgsentbyAiPaan@uBa -2t REdrAlMmes by
optionally substituted one %r‘_%seve.ral times by halogen; X is -S(O)2NH-,

-S(0)2N(alkyl)-, -S(0)2- or - ?@ff-’; 5 RS is hydrogen or alkyl optionally
substituted one or severalitimasdy halogenypadonis-SirEtibanather
embodiment of the inventiq%ﬁr@(&ﬁ@gj@ﬂggp%ﬁgg@g@%&o

n is 1.

Still another embodiment of the invention are the compounds according to
formula I, wherein

R, R% R’ and R* independently represent hydrogen or R:-X-;

R® is alkyl optionally substituted one or several times by
halogen;
X is -NHC(O)-, -N{alkvl)C{O)-, -NHC{O)INH-,

-NHC(O)N(alkyl)- or ~-NHS(Q)z; and

R’ is hydrogen or alkyl optionally substitutecl one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R% R and R* independently represent hydrogen or R®-X-;

R is alkyl optionally substituted one or several times by
halogen; *
X is -NHC(O)~, ~N{alkyl) C(O}-, -NHC(O)INH-,

“NHC(O)N(alkyl}- or ~-NHS(O)z-;

R’ is hydrogen or atkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
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formula I, wherein 10 R1, R2, R3 and R4 independently represent
hydrogen or RB-X-; R8 is alkyl optionally substituted one or several times
by halogen; X is -S(0)2NH-, -S(0O)2N(alkyl)-, -S(0)2- or -S(0)-; R5is
qugﬁﬂﬁg alkyl optionally substituted one or 15 several t'F&%?EW{msmmm
halogen; Y is allcylene; and nis O. Another embodiment of the invention
are the compounds according to formula I, wherein 20 BY, R2, R3 and
R4 independently represent hydrogeﬁ or R8-X-; and BY is alkyl optionally
substituted one or several times by halogen; X is -NH-, -N(alkyl)-, -0- or
-5-. Angthe?, embedirhent efdhe-ivantiossaiRthayeespeungsageording to
formula L, 25 wherein BY, R2, R3 and R4 independently represent
hydroglén or R8-X-; R8 is sa@W}é@ﬁéﬁm@v§ab§m@0@ﬁ@@e%@@meﬁrlmas
by halogen; Xis - NH- -N{alloghn; -0- or -5-; and 30 nis 0. WO
2006/032518 PCT/PP2005/010311 -59 Another embodiment of the
inventién are the compourtidé g)@dlﬂd\[@%’%@}l’ WASHEHRR2, R3
and R4 independently repréSgnt®ididlydic or RVKS(RB1s alkyl optionally

substityted one or several ti en;, X i Kk -0- or
-5-; anzl nis 1. Still another%’m]b(%yanmen of th gcfﬁ%/e}ﬁ?lorsitglrll\é% Xﬁ)o
compounds according to FSYEREAE RS PehelRgen:

Y is alkylene; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R', R%, R® and R* independently represent hydrogen or R®-X-;

R is alkyl optionally substituted one or several times by
halogen; and
X is ~-C(O)NH-, -C{O)N(alkyl}-, -C(O)O- or -OC(O)-.

Another embodiment of the invention are the compounds according to formula I,

wherein

RLRE R and RY independently represent hydrogen or REX

R® is alkyl optionally substituted one or several times by
halogen;

X is -C(O)NH-, -C(O)N(alkyl)-, -C(O)O- or ~-OC(O)~;
and

n 15 0.

Another embodiment of the invention are the compounds according to formula 1,
wherein

R, R%, R and R* independently represent hydrogen or R®-X-;

N is atkyl optionally substituted one or several times by
halogen;
X is ~-C{O)}NH-, -C(O)N(alkyl)-, -C(O}0O- or -OC{O)~;

and
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10 R, R2, R3 and R4 independently represent hydrogen or R-X-; R8 is
alkyl optionally substituted one or several times by halogen; X is -NH-,
-N(alkyl)-, -0- or -5-; and RS is hydrogen or alkyl optionally substituted one
w0 Ihaeveral times by halogen. Still another embodiment opthedpneatinn: 1
are the compounds according to formula I, wherein R', R2, R3 and R4
independently represent hydrogen or RB-X-; R8 is alkyl optionally
substituted one or several times by ???ﬁalogen; X is -NH-, -N(alkyl)-, -O-
or -5-; RS is hydrogen or alkyl optionally substituted one or several times
by halogen; and n is O. 25i&till another embodiment of the invention are
the compounds according to_formula |, wherein R', R2, R3 and R4
indEPetRRIARY FapIEEhydhenBieRisIX ATRahS &RYPOpTighargording to
sufostitutetl sheran several times by halogen; 30 X is -NH-, -N(alkyl)-, -0-
or -5-; W0,2006/032518 PCT/EP2005/010311 -6Q RS is hygrogen or
alcy! oPAoRally LSt B G BV drAT Ly P B e

alkyleng? and nis 0. 5 Prefemedl sygoalisannennds af4be saventivns oy
wherein R represents hydiogen. Still preferred are all compounds of the

invention, wherein R' and R4 |%pnr’esent hydrogen. Still preferred are all

compounds of the inventiofs,-@{@yEiH-R'GOINRAsEpresenidydrogenoptill
preferred are all compoundg pf the invention, wherein R' and R3
represent hydrogen. Further preferred are all compounds of the invention,
10 wheRgin R', R2 and R4 ieiprésent hydhodentipmdhstilbititied preferred

are all several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RY, R%, R® and R* independently represent hydrogen or R®-X-;

R® is alkyl optionally substituted one or several times by
halogen;

X is ~C(Q)NH-, ~-C{O)N(alkyl)-, -C(O)O- or -OC(O)-;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RY, R% R and R* independently represent hydrogen or R%-X-;

R is alky! optionally substituted one or several times by
halogen;

X is -C(O)NH-, -C(O)N(alkyl)-, ~-C(O)O- or -OC(O)~;

R’ is hydrogen or allkyl optionally substituted one or
several times by halogen;

Y is alkylene; and

n 15 0.
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compounds of the invention, wherein R', R3 and R4 represent hydrogen.
Another embodiment of the invention are the compounds according to
formula 1, wherein only one of R', R2, R3 and R4 can represent Rs-O-.
woathenambodiment of the invention are the compounds aqeergirgd9oiosii
formula 1, 15 wherein at least three of R’, R2, R3 and R4 can represent
R$-O-. Another embodiment of the inyvention are the compounds
according to formula I, wherein only gfefé at least three one of R', R2, R3
and R4 can represent R8-0-. Another embodiment of the invention are
the\aothpounisslaceardingetmfermiotianty hereip@hR R2;R3zandoRdula 1,
indgpepdently represent R8-X-, heterocyclyl-T2-, hydrogen, halogen,
nitro, OH NH2 NH -C(O)H, -C(O)OH, C(O)NH2 C(O)NH -O-allcyl, or
alkyl ogﬁloﬁaﬂiﬂl m&ltutemeﬁmmmﬁiWﬂqgm@xﬁ of-alkoxy; 25
R8 is cygloalkyl-T'-, heteroc |- T 3-,. heteroaryl-T4- alk
optionally substltuted one orajs vefalt e?/ Y Esgﬁlhélogen}/ Plicis XY
2006/032518 PCT/EP200%/8a53137d 61 X is C(O)NH- -C(O)N(alkyl)
-N(alkylC(O)-, -NHC(O)-, J\Ig@(q\}ﬁH S Brﬁggﬂgé - or -8(0)-
-OC(O)N(alkyl)-, -S(O)ZNH- 56 )2|\f(al}< )l O)2 C(O)- -C(0)-,
-NHno e atkiphdin@nopt Bre TydiRioh3endhed dom;lemmmmaydmg)teﬁmda I
singlg,bgnd or alkylene; R'is hydrogen, alkyl being optionally substituted

one or several tlmes 10 by halogen or alkoxy, heteroaryl, or.
RY, R%, R® and R independently represent hydrogen or R*-X-;

R is alkyl optionally substituted one or several times by
halogen;

X is -S(0),NH-, -8(0);N(alkyl}-, -S(O)z- or -S{O)-; and

n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, R4 R and R® independently represent hydrogen or R®-X-;

R? is alkyl optionally substituted one or several times by
halogen;

X is -S(O).NH-, -8{O},N(alkyl)-, -S(O):- or -5(0)-; and

n is 1.

Still another embodiment of the invention are the compounds according to

formula I, wherein

RLRL RPand R? indepeﬁdently represent hydrogen or R%-X-;

R is alkyl optionally substituted one or several times by
halogen;

X is -S(O),NH-, -8{(O};N(alkyl)-, -5(0)z- or -S(0)-; and

R is hydrogen or alkyl optionally substituted one or

several timnes by halogen.

Still another embodiment of the inventon are the compounds according to

formula I, wherein
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phenyl, which is optionally substituted one or two times by halogen,
-NO2, -C(O)NH, -C(O)NH-alkyl, -NH2, -NHC(O)-alkyl, 15
-N(alkyl)C(O)-alkyl, -NHC(O)-allcoxyalkyl,-NHC(O)O-alkyl,
wilabyl626230-alkyl, -NH-S(O)2-alkyl, -S(0)2-alkyl, -NHC(Opagyheroosntosta
-NH-aryl, -0-aryl, -S(O)-aryl, aryl, heterocyclyl, 20 cycloalkyl, alkyl, alkoxy
or allcylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups being
optionally substituted one or several times by halogen; naphtyl, 25
benzo[1,3]dioxol-5-yl, cycloalkyl or alkenyl; Y is alkylene, alkylene-C(O)-
or alkylederEHI@H)R" n is Ddwpta TR ishydiagedianrd &' #S-Rydrogen,
alkyl or cycloalkyl. WO 2006/032518 PCT/EP2005/010311 -62 Another
embodifhent of the inventidh®id tirE ettt ettty
wherein R' is hydrogen; R2j2R8eand R4 independently represent R8-X-,

heterocyclyl-T2-, 5 hydrogen, halogen, nitro, -QH, -NH2, -NH-C(Q)H,
-C(0)Of, -C(O)NH2, -C(obﬁ\iﬂ-%s-%ﬁ@}: :#M%&Sﬂ ‘na%ﬂ%ﬁﬁgﬁﬁcj)@pone
or sevefg times by hydroxy igradkaxyr B/ eMsleakyltkirdd one or
heterocyclyl-T2-, aryl-T3-

'several times by halogen; and
0 is 0.

Still another embodiment of the invention are the compounds according to

formula [, wherein

R, RY, R and R independently represent hydrogen or R*-X-;

R is alkyl optionally substituted one or several timnes by
halogen;

X is ~-S(O),NH-, -8(0),N(alkyl}-, -S{O)2- or -S(0)-;

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen;
Y is alkylene; and
n is 0.

Another embodiment of the invention are the compounds according to formula I,

wherein

R, % R and R independently represent hydrogen or R®:-X-; and

R® " is alkyl optionally substituted one or several times by
halogen;
X is -NH-, -N{alkyl)-, -O- or -§-.

Another embodiment of the invention are the compounds according to formula I,

wherein

RLRE R and R? independently represent hydrogen or R*-X-;

R? is alkyl optionally substituted one or several times by
halogen;
X is -NH-, -N{alkyl)-, -O- or -5-; and

n is 0.
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heteroaryl-T4-,or alkyl optionally substituted one or several times by
halogen; 15 X is -C(O)NH-, -C(O)N(alkyl)-, -N(alky)C(O)-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC(O)N(alkyl)-, -S(O)2NH-,
wa e ay1)-, -S(0O)2-, -OC(O)-, -C(0)-, -NH-, 20 -N(alkyberr@pRsR70311
T', T2, T3 and T4 independently represent a single bond or alkylene; Rs
is hydrogen, alkyl being optionally substituted one or several times by
halogen or alkoxy, 25 heteroaryl, or 'pﬁ%hyl, which is optionally substituted
one or two times by halogen, -NO2, -C(O)OH, -C(O)NH-alkyl, -NH2,
-N A6 alisilo didcakky)GE@hvatieidn I0NIRCG(Dpaliedxyalisyling to formula I,
-NEGQ)O-alkyl, -N(alkyl)C(O)O-alkyl, -NH-S(0)2-allcl, -S(O)2-alleyl,
-NHC(O)-aryl, -NH-aryl, -0-aryl, -S(O)-aryl, aryl, heterocyclyl, cycloalkyl,
alkyl, alRbB7 Gt alkglBIfanyhddpen2006/082 848 PEIHERLO0BIO311 - 63
said alkyl, alkoxy and alkylsulfanyl groups being optionally substituted
one or giveral times by hdfé’é@'ll]f’ %ﬁ%ﬁf i“é‘f‘b%&?&ﬁ’giﬁf CYER BRI Pbr
alkenyl; Y is alkylene, alkylelegea(0)- or alkylene-CH(OH)-; nis 0 or 1;

X is -NH-~, -N{alkyl}-, O~ or -5-; and

n is 1.

Still another embodiment of the invention are the compounds according to
formula I, wherein

RLR%L R and R? independently represent hydrogen or R%:-X-;

R® ' is alkyl optionally substituted one or several times by
halogen;

X is -NH-, ~N{alkyl)-, -O- or -§-; and

R’ is hydrogen or alkyl optionally substituted one or

several times by halogen.

Still another embodiment of the invention are the compounds according to

formula I, wherein

R, R%, R’ and R* independently represent hydrogen or R®-X-;

R® is alkyl optionally substituted one or several times by
halogen;

X is -NH-, -N{alkyl}-, -O- or -5-;

R® is hydrogen or alkyl optionally substituted one or

several times by halogen; and
n is 0.

Still another embodiment of the invention are the compounds according to

formula I, wherein
RLRA: RPand R4 independently represent hydrogen or RE-X-s

R is alkyl optionally substituted one or several times by

halogen;

X is -NH-, -N(alkyl}-, -O- or -5+
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R6 is hydrogen; and 10 R7 is hydrogen, alkyl or cycloalkyl. Another
embodiment of the invention are the compounds according to formula I,
wherein R' is hydrogen; 15 one of R2, R3 and R4 represents Rs-X-,

wolesagyehis T2-, hydrogen, halogen, nitro, -OH, -NH2, -NHp&( 0051010311
-C(O)OH, -C(O)NH2, -C(O)NH-0-alkyl, or alkyl optionally substituted one

or several times by hydroxy or alkoxy; and the remaining two of R2, R3
and R4 are hydrogen; 20 Rs |scycloalﬁ9l T2-, heterocyclyl-T2-, aryl-T3-,
heteroaryl-T4-,or alkyl optionally substituted one or several times by 25

halogen;RX is -C(O)NH-, -C(®Hydadyh)or alt{aleilaeD)suthtite@bme or
-NHC(O)NH-, -NHC(O)N(aIngt})m](agggg Qfg%(\l)] -S(O)2NH-,
-S(0)2N(alkyl)-, 30 -S(0)2-, -OC(O)-, - , -N(alkyl)-, -0- or -5-;
WO 20067032518 PCTIEPZGWﬁiﬁ)Biﬂd -64 T, T2, T3 and T4
independently represent a single bond or alkylene; R5 is hydrogen, alkyl
being optonally substituted Brve or several times by halogen or alkoxy, 5

het%@%ﬂec@a&@ﬁ@ Ry PRIGHSISIOPLARRIY SHRHIHERCRO F%&E&N?h?&?@g’%@%uﬂ

I:]Naéo ’ygzé q Ocz)mpbm%gogyiea Igg aleht%\(l)g,z’wlrlx\el:lrel }lalkl\{d R represent
ogen SUH preferred are all compounds of the invention, wherein R' and R?

represent hydrogen. Still preferred are all compounds of the invention, wherein R’
and R® represent hydrogen. Further preferred are all compounds of the invention,
wherein R', R* and R* represent hydrogen. And still further preferred are all
compounds of the invention, wherein R', R* and R* represent hydrogen.

Another embodiment of the invention are the compounds according to formula I,

wherein only one of RLRE R and R* can represent R-O-,

Another embodiment of the invention are the compounds according to formula I,
wherein at least three of RY, R*, R® and R* can represent R%-O-.

Another embodiment of the invention are the compounds according to formula I,

wherein only one at least three one of R', R%, R* and R* can represent R%-O-.

Another embodiment of the invention are the compounds according to formula 1,
wherein

R, R% R® and R* independently represent R®-X-, heterocyclyl-T%,
hydrogen, halogen, nitro, -OH, -NH,, -NH-C{O)H,
~C(O)OH, -C(OYNH;, -C(O)NH-O-alkyl, or alkyl
optionally substituted one or several times by hydroxy
or alkoxy; |

R? is cycloalkyl-T'-,
heterocyclyl-T%-,
aryl T,
heteroaryl—T4—,or
alkyl optionally substituted one or several times by

halogen;
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10 -NHC(O)-alkoxyalkyl, -NHC(O)O-alkyl, -N(alkyl)C(O)O-alkyl,
-NH-S(0)2-alkyl, -S(O)2-alkyl, -NHC(O)-aryl, -NH-aryl, -0-aryl, -S(O)-aryl,
aryl, heterocyclyl, cycloalkyl, alkyl, alkoxy or alkylsulfanyl, 15 said alkyl,

wionsanaslkylsulfanyl groups being optionally substitutedp@R@&:psos/010311
several times by halogen; naphtyl, benzo [ 1,3] dioxol-5-yl, 20 cycloalkyl

or alkenyl; Y is alkylene, aIkerne-C(O or alkylene-CH(OH)-; nis O or |[;
R6 is hydrogen; and 25 R7 is hydrogén, aIkyI or cycloalkyl. Another
embodiment of the invention are the compounds according to formula 1,

whereinyR' is hydrogen; onqﬂd@)ﬁ&g@@zﬂq(@m@sgnts R8-X-,
heterocyclyl-T2-, halogen, n| ng?!—b W@C 5 O)OH -C(O)NH2,

-C(O)NH-O- aIkyI or alkyl opti %%%%g%aog%% eve%%? ﬁﬁg’i)‘

hydroxy or alkoxy; WO 2006
remaining two of R2, R3 and®Ra}arE hydtegenialk®is cycloallcyl-T'-,
heterocyclyl-T2-, aryl-T3-, 5dietprparylcDs, ab(@lkyl§Htionally substituted
one or several times by halqggm_ip_cp@)y_lj-, -C(O)N(aikyi)-,

T, 7%, 7° and T independently represent a single bond or alkylene;

R is hydrogen,
alkyl being optionally substituted one or several times
by halogen or alkoxy,

heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO;, -C(O)OH,
-C(O)NH-alkyl, -NH,, -NHC(O)-alkyl,
-N{alkyl)C(O}-alkyl,
-NHC(O)-alkoxyalkyl,-NHC(O)O-alkyl,
~N(allyl) C(O)O~alkyl, -NH-8(O},-alkyl,
-5(0)z-alkyl, -NHC(O)-aryl, -NH-aryl,
~O-aryl, -S{O)}-aryl, aryl, heterocyclyl,
cycloalkyl, alkyl, alkoxy or alkylsulfanyl,
said atkyl, alkoxy and alkylsulfanyl groups
being optionally substituted one or several

times by halogen;
naphtyl,
benzol[1,3]dioxol-5-yl,
cycloalkyl or
alkenyl;
Y is alkylene, alkylene-C{O)- or alkylene-CH(OH)-;
_ n isOorl;
RS is hydrogen; and
34 is hydrogen, alkyl or cycloalkyl.
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-N(alkyl)C(O)-, -NHC(O)-, 10 -NHC(O)NH-, -NHC(O)N(allcyl)-,
-OC(O)N(alkyl)-, -S(O)2NH-, -S(O)2N(alkyl)-, -S(O)2-, -OC(0)-, -C(O)-,
-NH-, -N(alkyD-, -0- or -5-; T', T2, T3 and T4 independently represent a
wingbesmordor alkylene; 15 RS is alkyl or phenyl; Y is alkylareg/spisofmniii
R6 is hydrogen; and R' is hydrogen, alkyl or cycloallcyl. 20 Another
embodiment of the invention are the cggnpounds according to formula 1,
wherein R' and R2 are hydrogen; one 0f R3 and R4 represents R8-X-,
heterocyclyl-T2-, halogen, nitro, -OH, 25 -NH2, -C(O)OH, -C(O)NH2,
-CA@M@nwbyimaWIthpﬁmm@mMumnem sevardihtime®byula I,
hygﬂg;%pr alkoxy; and the remaining one of R3 and R4 is hydrogen; R8

is cycloallcyl-T'-, 30 heterocyclyl-T2-, aryl-T3-, heteroaryl-T4-,or WO
2006/032518 1' CT/EPZOOSmﬁBm&eﬂBG aIkyI optlonally substituted one or

e Ao

-S(0)2NH-, -S(O)2N(alkyl) hydyess. hanetd pite ) o, NH C(OH,
»«C(O)OH C(O NHo, -C(O)NH O- alkyl or allkyt

optionally substituted one or several times by hydroxy
or alkoxy;

R is cycloalkyl-T'-,
heterocyclyl-T*-,
aryl-T-,
heteroaryl-T*-,or
alkyl optionally substituted one or several times by
halogen;

X is -C(O)YNH-, -C(O)N(alkyl)-,
-N{alkyl)C(O)-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC(O)N(alkyl)-,
-§(0):NH-, -S(0);N(alkyl)-,
-S(0);-, ~OC(0)-, -C{O)-, -NH-,
-N(alkyl)-, -O- or -5+

T3, 1% T and T* independently represent a single bond or alkylene;

R® is hydrogen,
alkyl being optionally substituted one or several times
by halogen or alkoxy, '
heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO», -C(O)OH,
-C(O)NH-alkyl, -NH,, -NHC(O)-alkyl,
-N{alkyl}C(O)-alkyl,
~NHC{O)-alkoxyalkyl, -NHC(O)O-alkyl,
-N(alkyl)C(O)O-alkyl, -NH-S(O),-alkyl,
-5(0)p-atkyl, -NHC(O)-aryl, -NH-aryl,
-O-aryl, -8(O)-aryl, aryl, heterocyclyl,
cycloalkyl, alkyl, alkoxy or allkylsulfanyl,
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-N(alkyl)-, -0- or -5-; T', T2, T3 and T4 independently represent a single
bond or alkylene; 10 Rs is alkyl; n is O0; R6 is hydrogen; and R7 is
hydrogen, alkyl or cycloalkyl. 15 Another embodiment of the invention are
the smeapasyads according to formula I, wherein R', R2 and Rd1a¢82005/010311
hydrogen; R3 represents Rs-X-,heterocyclyl-T2-, halogen, nitro, -OH,
-NH2, -C(O)OH, 20 -C(O)NH2, -C(O)NH-O-alkyl, or alkyl optionally
substituted due or several times by ﬁﬁar()xy or alkoxy; R8 is cycloalkyl-T'-,
heterocyclyl-T2-, aryl-T3-, 25 heteroaryl-T4-,or alkyl optionally

substituted one or several times by hakagetiyX iSkdz (@ Ekylsulfanyl groups
-C(O)N(alkyl)-, -N(allyl)C(O)-, -NHC(QLs;, 30 NEICALR Wb tituted one or several
-NHC(O)N(allcyl)-, -OC(O)N(alkyl)-, S‘_}g%s ;L_él's O)2N(alkyl)-, WO
2006/032518 PCTIEP2005/010311 -672§(6122*WB0)-, -C(0)-, -NH-,
-N(alkyl)-, -0- or -5-; T', T2 pk3,8ncsJHdrerpgadently represent a single
bond or alkylene; RS is alkyl or phenyl; 5 Y is alkylene; nisOor 1; R6 is
hydrogen; and R7 is hydrogeteadidipor cycloalkyl.

alkenyl;
Y is alkylene, alkylene-C(O)- or alkylene-CH{OH)-;
n isQorl;
R is hydrogen; anad
R’ is hydrogen, alkyl or cycloalkyl.

Another embodiment of the invention are the compounds according to formula [,

wherein
R is hydrogen;

one of R%, R® and R* represents R®-3{-, heterocyclyl-T*-, hydrogen, halogen,
nitro, -OH, ~-NHj, -NH-C(O}H, -C(O)OH,
-C(O)NH,, -C(O)NH-O-alkyl, or alkyl optionally
substituted one or several times by hydroxy or alkoxy;

and the remaining two of R?, R’ and R* are hydrogen;

R is cycloalkyl-T-,
heterocycyl-T>-,
aryi—T3—,
heteroaryl-T*-,or
alkyl optionally substituted one or several times by
halogen;

X is -C(O)NH-, -C{O)N(allkyl}-,
-N{alkyl})C(O)-, -NHC(O)-,
“NHC({O)NH-, -NHC{O)N{alkyl)-, -OC(O)N(alkyl)-,
-$(0),NH-, -S(O);N(alkyl)-,
-${0)s-, -OC(Q)-, -C(O)-, -NH-,
-N{atkyl}-, -O~ or -5+



10

15

20

25

30

10 Such compounds are for example:
7-Fluoro-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-o
ne;
wdsepeprd-(5-methyl-IH-pyrazol-3-ylamino)-7-morpholinopidahihaiaain,
-| - one;
2-Benzyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-morpholino-2H-phthalazin-
I- 15 one; - 64-
2-1sopropyl-7-(4-methyl-piperazin-1-yl)-4-(5-methyl-2H-pyrazol-3-ylamino)-
2H- phihatazit-hene! independently represent a single bond ox alkylene;
2-1sopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-7-dimethylamino-2H-
phthald¥in-l-one; 20 is hydrogen,
[3-1sopropyl-I-(5-methyl-2 Hip¥ iaaad-Seyilamiiye)Ysdxoed drel iy siroephtiataz
in- 6-yl]-methyl-carbamic agid.igpRufirstsr: 2-Isopropyl-4-
(5-methy|-|H-pyrazol-3-y|zi}_irgggr%)a;ry-imethoxy-2H-phthalazin-l- one;
2-Isopropyl-4-(5-methyl-1 -pyrazol-%r-ylamino)-?-(pyridin-2-ylmetho)Cy)-2
H- 25 phthalazin-I-one; Weh20A6/032648HRECIER200503103%dd 68 or two
2-Isopropyl-4-(5-methyl-1H-pyrazol-Smmgq)a%éaxrjﬁgig;ﬂm@%y)-ZH

- phthalazin-I-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3:§i%1%m161)"-a}15(%ﬁ%i{ﬁifﬁncé{ﬂZf)%;l}f&H

- phthalazin-l-one; 5 ~N(alky}C(O)-alkyl,
2-1sopropyl-4-(5-methyl-IH-pyrazol-3-yikiiio)-2Hamabrphafibi g Ehokyl)
- 2H-phthalazin- |-one; ~N{alkyl) C(0) O-alkyl, -NH-S(O)z-alkyl,
|7-Hydroxy-2-isopropyl-4-(5-methyl-1H-9?¥}r)a2ga ﬁy@wg}%{;&phﬁg{gﬁm
-one;
7-Dif|uoromethoxy-2-isopropyI-4-(5-m?§?h§flﬁF§@?é‘i&L§XM’rﬁfﬁ‘b‘¥ﬁliﬂ’
phtha|azin-|-0ne; 10 Cy’cloalky}, alkyl, alkoxy or alkylsulfanyl,

2-Benzyl-7-methoxy-4-(5-methyl- 1H-pyfazidyBAllaraina) Adyphiliatsy jipedees

ne, 2-Isopropyl-4-(5-methyl- being optionally substituted one or several

1H-pyrazol-3-ylam|no)-7-methy|suIfangl-%i—tﬁggtpglggjn- 1-one;

2-Isopropyl-?-methanesuIfonyl-4-(5-merﬂ1yl- -pytaZol-3-ylamino)-2H-

phthalazin-l-one; 15 naphtyl,

2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(2-morpholin-4-yl-
benzo[1,3]dioxoi-5-yl,

cycloalkyl or
alkenyl;
Y is alkylene, alkylene-C(QO)- or alkylene- CH{OH)-;
n isQorl;
RS is hydrogen; and |
Y is hydrogen, alkyl or cycloalkyl.
Another embodiment of the invention are the compounds according to formula ],
wherein
R' is hydrogen;

one of R, R¥and R* represents R®-X-, heterocyclyl-T>-, halogen, nitro, -OH,
~NH,, -C{OYOH,
-C(O)NH,, -C{OINH-O-alkyl, or alkyl optionally
substituted one or several times by hydroxy or alkoxy;
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ethylsulfanyl)-2H-phthalazin- |I-one; 2-I1sopropyl-7-
[methyl-(2-morpholin-4-yl-ethyl)-amino] -4-(5-methyl-IH-pyrazol-
3-ylamino)-2H-phthalazin-l-one;
wWo SeReR¥kd-(5-methyl-1H-pyrazol-3-ylamino)-7-(methyl-pysici-dsylangti 1
yl- 20 amino)-2H-phthalazin-l-one;
2-Isopropyl-4-(5-methyl-1H-pyrazol- 3 g/lamlno) -7-(methyl-pyridin-3-ylmeth
yl- amino)-2H-phthalazin- I-one;
2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(methyl-pyridin-2-ylmeth
yl- amingy-2fd-ehihalaginyd-aneé; NVer2006/0B28L8MCT/EP20051010311
-69 N- [3% Isopropyl- I-(5-methyl-1H- pyrgzol -3-ylamino)-4-oxo-3,4-dihydro-
phthaldZin-6-yl] -N-methyliaeedaakide ! 3:Isopropyl- 1- [3-isopropyl-1
-(5-methyl-IH-pyrazol-3-ylaménedydsdi5-3,4- dihydro-phthalazin-6-yl]-
1-methyl-urea; 5 [3- Isoprop,);,h #(5-methyl-
1H-pyrazol-3-ylamino)- 4(?‘)(0 -3,4- fillr'uydro phthaaZin-
6-yl]-methyl-carbamic aci et%yllrl
N-[3-Isopropyl-I-(5-methyl 4t %%Pé SRR A Y
phthalazin-6-yl | acetamldal%-etlm Fluoro-benzyl)-methyl- amino ]
-2-isopyopyl-4-(5-methyl-1. H -3- 2H-phthalazin-I-one;
N-[3-1sOpropyl-I-(5- methyl I&/(Sarﬁaozo’l ?&QPQIN aﬁ%@ ‘ox0-3,4-dihydro-
phthalazin-6-yl ] -N- methyhlﬂ &H@é@%n@?ﬁﬁ@
2-Isopropyl-4-(5-methyl-1 INBYEE2BRB-yARIGOP R 2Hoporptaalitofalkyl)-,
ethylamino)-2H- phthalazing{@ngg};ﬁ -S(OY,N(alkyl)-,
2-Isopropyl-7- methylamlno (?
1H-pyrazol-3-ylamino)-2H- thalazm- ‘one; ?[’3 Isopropyl -I-(5-methyl-1
H-pyrazol-3-ylamino)-4-ox¢ aﬁ‘ﬂ?ﬁy(ﬁ?oo‘b}ﬁhalam n-6-yl] -3-methyl-urea;
4-(5- Cyp'prqplélna"ﬁpyraz&h@pﬂ%ﬂﬂ?a&@@ﬁ‘@i@ﬂ@@%ﬂ@@ﬁaﬂ@[&%{' -2H-
20 phthalazm [-one; N-(3-Isopropyl-I-(5-methyl-
1H-pyr&Zol-3-ylamino)-4-oxaByiadiblyednd: phthalazin-6-yl]
-methaqesulfonamlde

is alkylene;
n isOorl;
R i hydrogen; and
R’ is hydrogen, alky! or cycloalkyl.

Another embodiment of the invention are the compounds according to formula I,

wherein

R’ and R’ are hydrogen;

one of R* and R* represents R¥-X-, heterocyclyl-T?-, halogen, nitro, -OH,
~NH,, -C(O)OH,
~C{O)NHy, -C(O)NH-0-alkyl, or alkyl optionally
substituted one or several times by hydroxy or alkoxy;

and the remaining one of R* and R* is hydrogen;

R® is cycloalkyl-T'-,
heterocyclyl-T%-,
aryl-T°-,
heteroaryi-T‘Lm,or
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2-Isopropyl-7-methoxymethyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one; WO 2006/032518 PCT/EP2005/010311 -70
2-Benzyl-7-methoxymethyl-4-(5-methyl-1
Weppaak3sylamino)-2H-phthalazin- 1-one; PCT/EP2005/010311
2-Isopropyl-7-(4-methyl-piperazin-I-ylmethyl)-4-(5-methyl-IH-pyrazol-3-
ylamin 0)-2H-phthalazin- | -one; 5
2-Isopropyl-4-(5-methyl-|H-pyrazol-g-ﬁémino)-?-morpholin-4-y|methy|-2H-
phthalazin-l-one;
3-1sopropyl-I-(5-methyl-IH-pigsdaaplidsylamihajtdsakond g-sitydr dsphthalazi
ne- 6-carboxylic acid; 2-1sgpiopyl-4-(5-methyl- |
I-1-pyrazol-3-ylamino)-7-(morpholine-4-carbonyl)-2H- 10 phthalazin-l-one;
3-IsoprEpyl-I-(5-methyl-1Hipyeé&2oN By léiihNdabyb-3,4-dihydro-phthalazin
e- 6-carboxylic acid diethylamige;yC(0)-, -NHC(O)-, ‘
3-Isopropyl-l-(5-methyl-1H:W@ﬁﬂ@m@(&%m&;gj@@@ﬁ@ﬁ@ﬁlﬁ;i

ne- 6-carboxylic acid methoyxy-amjde; 1
3-Isopropyl-l-(5-methyl-1H3§§/¥>§£€3’-9§f%%5§w&0-3,4-dihydro-phthalazi
ne- 6-carboxylic acid isoprop{lamid¥(0)-, -C{O)-, -NH-,
3-Isopropyl-I-(5-methyl-1H-pyedizd)-3-Pramnirse)-4-o0xo-3,4-dihydro-phthalazi
ne- 6-carboxylic acid,cyclopropylmethyl ester; )
7-(4-Acktyl-pibetadihe-1-calbmy NSl b BT A ststetiond pL AUvATHE 3-
20 ylamno)-2H-phthalazin;l-gne;
3-Isopropyl-I-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-phthalazi
ne- 6-carboxylic acid methyd &ster;
7-Hydroxymethyl-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalaé%—l-one; WO 2006, Qéfi%‘iééfﬂEpzoowomsn 71

6-Hydrg@ymethyl-2-isopropyhéateoaae i Ui -Byadrii3-ylarnino)-2H-
phthalazin-lI-one; 3-Isopropyl-
1-(5-methyl-IH-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-phthalazine-

Another embodiment of the invention are the compounds according to formula I,

wherein
R, R*and R are hydrogen;

R? represents R®-X-, heterocyclyl-T%-, halogen, nitro, -OH,
-NHa, -C{O)OH,
-C{O)NH,, ~C(O)NH-O-alkyl, or alkyl optionally
substituted dne or several times by hydroxy or alkoxy;

¥ is cycloallyl-T'-,
heterocyclyl-T%-,
aryl-T"-,
heteroaryl-T*-,or
alky! optionally substituted one or several times by
halogen;

X is ~C{O)NH-, -C(O}N(alkyl)-,
N{alky) C(0)-, -NHC(O)-,
“NHC(O)NH-, -NHC(O)N(alky})-, -OC(O)N(alkyl)-,
-S{0);NH-, -$(0):N(alkyl)-,
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6-carboxylic acid amide; 5 2-Isopropyl-4-(5-methyl-1
H-pyrazol-3-ylamino)-7-piperidin-1-yl-2H-phthalazin- 1-one; and
2-1sopropyl-4-(5-methyl-IH-pyrazol-3-ylarnino)-7-pyrrolidin-1-yl-2H-phthala
win2deoaas k0 Another embodiment of the invention are the sompedRi&zi1
according to formula 1, wherein R', R2 and R3 are hydrogen; R4
represents R8-X-, heterocyclyl-T2-; R$ is alkyl; 15 X is -NH- or -N(allcyl)-;
T2 represents a single bond or aIkyI"eWe'; Rsis alkyl; nis 0; R6 is
hydrogen; and 20 R7 is hydrogen, alkyl or cycloalkyl. Such compounds
are for example: -8{0)y-, -OC(O)-, -C(O)-, -NH-,
2-Isopropyl-4-(5-methy|-1HWQJ;;@(I@]@Q)-S-morphOIino-2H-phthaIazi
n-l- one; and 25
2-1soprohyi4itsmiethy |- 1 Hegypazdd:Bly tapine)t 8-dirge thyldmindgehe;
phthalazin- I-one. WO 2006/0 i518 PCT/EP2005/010311 -72 Another
embodfient of the inventish*4ra th&E8%pounds according to formula |,
whereiyR’, R3 and R" are pygtegen; R2 represents R8-X-,
heterocyclyl-T2-, halogen, nitro, 5-NH2, or alkyl optionally substituted
one or several times by hyslfoxylor alkoxy; R8 is alkyl; X is -NH-,
pl\kl](e?:l;}/% or-0T2 represelr‘;thg;}dsrl{)ng%ei apn%nd or alkylene; 10 RS is alkyl or

R’ is hydrogen, alkyl or cycloalkyl.
Such compounds are for example:
7-Fluoro-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-morpholino-2H-phthalazin-1-

one;

2-Benzyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-morpholino-2H-phthalazin-1-

one;

2-Isopropyl-7-(4-methyl-piperazin-1-yl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-dimethylamino-2H-
phthalazin-1-one;

[3-Isopropyi-1-(5-methyl-2 H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-phthalazin-
6-yl]-methyl-carbamic acid tert-butyl ester; '

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-methoxy-2H-phthalazin-1-

one;

2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(pyridin-2-ylmethoxy)-2H-
phthalazin-1-one;
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nis 0; R6 is hydrogen; and R' is hydrogen, alkyl or cycloalkyl. 15 Such
compounds are for example: 6-Fluoro-2-isopropyl-4-(5-methyl-I
H-pyrazol-3-ylamino)-2H-phthalazin-l-one; 2-Isopropyl-4-(5-methyl-1
WepMiRARksisylamino)-6-morpholino-2H-phthalazin- I- one;  perep20os010311
2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-6-dimethylamino-2H- 20
phthalazin-l-one;

2-1sopropyl-6-methoxy-4-(5- methyl-’_L‘ﬁ; pyrazol-3-ylamino)-2H-phthalazin-I-
one; 2-Isopropyl-6-methoxymethyl-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
pmhﬁjgléﬁyﬁ'-@qarﬁéthyl 1H-pyrazol-3-ylamino)-7-(pyridin-3-ylmethoxy)-2H-

#;(gg%{{npm -2-isopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-2H-
halazin-lI-one; and WO 2006/032518 PCT/EP2005/010311 -73

6 Amino-4-(5-methyl-1
H2plaezeRB-¢rammeig: pHeprot:hremiagin 1 inahpmewhoxy)-2H-

erphibdimint @hthe invention are the compounds according to formula |,
wherein R1, R2 and R4 are hydrogen; 5 R3 represents

%{ e %éi%ﬁ PRI e Hg% S one

Yydroxy or alkoxy; R8 is cycloalkyl-T'-,
heterocyclyl -T2-, aryl-T3-, heteroaryl-T4-,or alkyl optionally substituted

O%Hf@@wmlm}b%—tﬁalﬁ%m—15—5%2@(@)Niﬂino§3@)ﬂlﬁﬁiklﬁﬁmw1_0ne;
-N(alkyl)C(O)-, -NHC(O)-,

7-Diflucromethoxy-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-Benzyl-7-methoxy-4-(5-methyl- 1 H-pyrazol-3-ylamino}-2H-phthalazin-1-one;

2-Isopropyl-4-{5-methyl-1H-pyrazol-3-ylamino)-7-methylsulfanyl-2 H-phthalazin-
1-one;

2-Isopropyl-7-methanesulfonyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-Isopropyl-4-(5-methyl- IH-pyrazol-3-ylamino)-7-(2-morpholin-4-yl-
ethylsulfanyl)-2H-phthalazin-1-one;

2-Isopropyl-7-[methyl-(2-morpholin-4-yl-ethyl)-amino]-4-{5-methyl- 1H-pyrazol-
3-ylamino)-2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1 H-pyrazol-3-ylamino}-7- (methyl-pyridin-4-ylmethyl-
amino)-2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)~7-(methyl-pyridin-3-ylmethyl-
amino)-2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(methyl-pyridin-2-ylmethyl-
amino)-2H-phthalazin-1-one;
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-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC(O)N(allcyl)-, -S(O)2NH-,
-S(0)2N(alkyl)-, -S(0)2-, -OC(0O)-, -C(0)-, -NH-, 20 -N(alkyl)-, -0- or -5-;
T', T2, T3 and T4 independently represent a single bond or alkylene; Rs

iwdyshioasssalkyl being optionally substituted one or severahimes,da¥o10311
halogen, 25 heteroaryl, or phenyl, which is option ally substituted one or
two times by halogen, -NO2, -C(O)OH, -NH2, -NHC(O)-allcyl,
-S(O)2-alkyl, alkyl, allcoxy or aIIryIsuh@nyl, said alkyl, alkoxy 30 and
alkylsulfanyl groups being optionally substituted one or several times by
halpgenisbenzgil i3] aiakel- -y b1 20060325 USRCF/AERRADE/01031 1

'74@1&%%l9ﬁﬁ@élﬁ6-§\}k;%@ﬂl' 1Y dsglikyiene, alkylene-C(O)- or
alkylene-CI3(OH)-; nis gor l; 5 R6 is hydrogen; and R' is hydrogen, alkyl
or cycloalkyl. Another embodiment of the invention are the compounds
acchramecry orfddkeprapHetdreei- RoPrRo%hd- Ramisrsdeirdrogen:
RS dshhydroy enfalkybhéingoptighatha;substituted one or several times by
halogen or alkoxy, heteroaryl, or 15 phenyl, which is optionally substituted
one [gfits\évgropylm 1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-phthalazin-

6-y1]~methyl-carbamic acid ethyl ester;

N-[3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-acetamide;

7-1{4-Fluoro-benzyl)-methyl-amino]-2-isopropyl-4-(5-methyl- 1H-pyrazol-3-
ylamino)-2H-phthalazin-1-one;

N-[3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-0x0-3,4-dihydro-
phthalazin-6-yl]-N-methyl-methanesulfonamide;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-{2-morpholin-4-yl-
ethylamino)-2H-phthalazin-1-one;

2-Isopropyl-7-methylamino-4-{5-methyl-1H-pyrazol-3-ylamino}-2H-phthalazin-

1-one;

1-{3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino )-4~oxo-3,4-dihydro-
phthalazin-6-yl}-3-methyl-urea;

4-(5-Cyclopropyl-2H-pyrazol-3-ylamino)-7-dimethylamino-2-isopropyl-2H-
phthalazin-1-one; '

N-{3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-ox0-3,4-dihydro-
phthalazin-6-yl}-methanesulfonamide;

2-Isopropyl-7-methoxymethyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;
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times by halogen, -NO2, -C(O)OH, C(O)NH-alkyl, -NH2, -NHC(O)-alkyl,
-N(alkyl)C(O)-alkyl, -NHC(0)0-alkyl, -N(alkyl)C(O)O-alkyl,
-NH-S(0)2-alkyl, 20 -S(0O)2-alkyl, -NHC(O)-aryl, -NH-aryl, -O-aryl,

w Qsasydsaryl, heterocyclyl, cycloallcyl, alkyl, alkoxy or al7kylseiianyhiosi

said alkyl, alkoxy and alkylsulfanyl groups being optionally substituted
one or several 25 times by halogen; _nﬁp_htyl, benzo [ 1,3] dioxol-5-yl,
cycloallcyl or alkenyl; 30 Y is alkylene, alkylene-C(O)- or
alkylene-CEI(OH)-; n isOorl; WO 2006/032518 PCTIEP2005/010311 -75

-6 i HyrohérmethaRPd HythGgenthalkitiareyoibatildmBoct dophpelmis
are ffammexample: 5
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-phenyl-2H-phthalazin-l-one;
2-Benzyl-4- (5-methyl-1 H-pyrazol-3-ylamino)-2H-phthalazjn- I-one;
R R RS R SRS P BAoL >
2-|SOBOHP A2 PREEYEM LYz ol-3-ylamino)-2H-phthalazin- I-one;
4-(5-Methyl-IH-pyrazol-3-ylamino)-2-(2,2,2-trifluoro-ethyl)-2H-phthalazin-|
10 ongspfsporMethetirayiazaldviaminmiA-p-ielysRbRhthalazinr bone;

i_'(dfﬁ'f_t%‘a?arﬁfﬁﬁ%%;l)"l'(5'met yl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-on

2-(4-tert-Butyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-

I- oRdsaopyl-1-(5-methyl-1 H-pyrazol-3-ylamino)-4-ox0-3,4-dihydro-phthalazine-

2-(4-Metaexy-phienyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-

one; 4-(1H-Pyrazol-3-ylamino)-2-p-tolyl-2H-phthalazin- I-one;
2-Isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-7-(morpholine-4-carbonyl)-2H-
phthalazin-1-one;

3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamine)-4-oxo-3,4-dihydro-phthalazine-
6-carboxylic acid diethylamide;

3-Isopropyl-1-(5-methyl- 1H-pyrazol-3-ylamino }-4-ox0-3,4-dihydro-phthalazine-
6-carboxylic acid methoxy-amide;

3-1sopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-phthalazine-
6-carboxylic acid isopropylamide;

3-Isopropy}-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxe-3,4-dihydro-phthalazine-
6-carboxylic acid cyclopropylmethyl ester;

7-(4-Acetyl-piperazine- 1-carbonyl)-2-isopropyl-4-(5-methyl- 1H-pyrazol-3-
ylamino)-2H-phthalazin-1-one;

3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-phthalazine-
6-carboxylic acid methyl ester; :

7-Hydroxymethyl-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;
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2-(4-Methoxy-benzyl)-4-(5-methyl-1
H-pyrazol-3-ylamino)-2H-phthalazin-l-one;
2-(3-Methoxy-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-
WORi006/032518 _ PCT/EP2005/010311
2-(2,5-Difluoro-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I
- 20 one;
2-(4-Methanesulfonyl-benzyl)-4-(5- memyl 2H-pyrazol-3-ylamino)-2H-
phthalazin-l-one; WO 2006/032518 PCT/EP2005/010311 -76
2- M@Hﬁ)ﬁi@tﬁﬂlﬂ-ﬂwgym@w}rithﬂ 1H-pyrazoi-3-ylamino}-2H-
7ok 31ylgmlno) -2H-phthalazin-I- one;

-(5-Methyl-1H-pyrazol-3-ylamino)-2-(2-methyl-thiazol-4-ylmethyl)-2H-
phthalazm -l-one; 5 4-
(53NiestRPZH In{Farettalyl Ehinievol-Ayriamine inetayh- 2diprieapiiniagine-
-oaearboxylic acid amide;
4-(5- Methyl 2H -pyrazol-3-ylamino)-2- pyridin -3-ylmethyl-2H-phthalazin-1-o
neZ IS0 a;% 6)'13% ?ﬁ;‘% lﬁ(S m%i;] ¥ 7 gnrnemo) -7-piperidin-1-yl-2H-phthalazin-
2 OPﬁaé’i‘S-benzyl) 4-(5-methyl- | H-pyrazol-3-ylamino)-2H-phthalazin- |
-one; 2-(3,5-Difluoro-benzyl)-4-(5-methyl-1
H-pysezipsryiarpineididpihthatasnslykehans; 7-pyrrolidin- 1-yl-2H-phthalazin-
4- QS Methyl-2H-pyrazol-3-ylamino)-2-pyridin-2-ylmethyl-2H-phthalazin-
[-one;
2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one; 3-
[4-(5-Methyl-1H-pyrazol-3-ylamino)-I-oxo-IH-phthalazin-2-ylmethyl)-benzoi
c acid; 15 4-(5-Methyl-
LR:RyrRa S daming A-Hetifluaremetbykphenylwids phihalazip: d.anga 1,
2-%&C hloro-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-o
ne’ 4- -Methyl-1H-pyrazol-3-ylamino)-2-n7-tolyl-2H-phthalazin-I-one;
4-(5-Mathyl? ZHdmyrazol-3-yanhippg{4-nitro-benzyl)-2H-phthalazin-l-one;
20
2-(4-Arfino-benzyl)-4-(5- méﬂWFﬁW%%a%ol}i?tﬁfﬁfﬁiﬁ%)TZH -phthalazin-l-one

; WO 2086/032518 PCT/EP;Q&?{OlOSll -77 N-

{4 [4-(5-Methyl-1H-pyrazol-3- ylamlno) | -oxo-IH-phthalazin-2-ylmethyl]-
phenylXacetamide; N-{4-[ is -NH- or -N(alkyl)-;
1-Oxo- 42(1H pyrazol-3-ylamino)-IH- hthalla in- % xr%%tféﬁtphenyl}-

représents a single

R is alkyl;

n is 03

R is hydrogen; and

®’ is hydrogen, alkyl or cycloalkyl.

Such compounds are for example.:

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-8-morpholino-2H-phthalazin-1-

one; and

2-Tsopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-8-dimethylamino-2E-
phthalazin- 1-one.
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acetamide; 5 2-[2-(4-Methoxy-phenyl)-2-oxo-ethyl]
-4-(5-methyl-1H-pyrazol-3-ylamino)-2H- phthalazin-l-one; 2-
[2-(3-Methoxy-phenyl)-2-oxo-ethyl]
vwoBnneis1H-pyrazol-3-ylamino)-2H- phthalazin-l-one;  pcr/epao0s/010311
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-
[2-0x0-2-(4-trifluoromethoxy-phenyl)- 10 ethyl] -2H-phthalazin-I-one;
2-(2-Benzo[1,3]dioxol-5-yI-2-oxo-ethy1)7-%f-“(5-methyI-IH-pyrazol-3-ylamino)-
2H- phthalazin-I-one; 4-(5-Methyl-l H-pyrazol-3-ylamino)-2- '
[2-oxedte 4titibdaremetiyhp heryloathd] theHphtbatakinc-odei gl formula I,
4-(pMethyl-1H-pyrazol-3-ylamino)-2-(2-oxo-2-phenyl-ethyl)-2H-phthalazin
-I- one; 2-Allyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin- I-one;
2-Cycloptop\dmbitly 1-4-(5-mrethydsbgen;
H-pyrazgl-3-ylamino)-2H-phthalazin-l-gne; 5 X
4-(5-Me[%yl-1H-pyrazo|-3-yf§Rfﬁf8?—l§-% et benRfest Bhthala
zin- 20 1-one; and -NH3, or alkyl optionally substituted one or several
2-(2-Hydroxy-2-phenyl-ethyijndeL Dyrngthylel delafiynazol-3-ylamino)-2H-
phthalazip-l-one; )
2-(4-terRButyl-2-chloro-phetiyi¥il(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one; WO 2006/@3@_@%@& R20094010311 -78
2-[4-(2-Methyl-propane-2-sulfonyl)-phenyl]-4-(5-methyl- IH-pyrazol-3-
ylamind)22H-phthalazin-l-onepg{e:Benzghésulinykiitienyl) -4- (5-methyl-
1H-pyrazol-3-ylamino) -2H- phthalazin-l-one; 5
N-Ethyﬁ\l-{4-[4-(5-methy|-|#F-E\}ﬁygé’& SH&ino)-1-oxo-1H-phthalazin-2-y]
- phenyl}-acetamide; {4- [4-(peMethyl-1
H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-yl] -phenyl}- carbamic acid
ethyl eskér; Methyl-{4- s hydrogen; and
[4-(5-methyl-1H-pyrazol-3-ylamino)-1-oxn-1H-phthalazin-2-yl]- 10
phenyl}?c{arbamic acid ethyllség]ég]f;ggen’ E)ﬁﬁy%or %CEO%IE%'

Such compoundsare for example:
6-Fluoro-2-isopropyl -4-{5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

2-Isopropyl-4-{5-methyl-1H-pyrazol-3-ylamino)-6-morpholino-2H-phthalazin-1-

one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino}-6-dimethylamino-2H-
phthalazin-1-one;

2-Tsopropyl-6-methoxy-4-(5-methyl-111-pyrazol-3-ylamino)-2H-phthalazin-1-

one;

2-Isopropyl-6-methoxymethyl-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

6-Hydroxymethyl-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one and
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Methyl-{ 4- [4- (5-methyl-1 H-pyrazol-3-ylamino )- | -oxo-1
H-phthalazin-2-yl ] - phenyl}-carbamic acid isopropyl ester; { 4- [ 4-
(5-Methyl-1 H-pyrazol-3-ylamino)-1-oxo-1 H-phthalazin-2-yl] -phenyl }-

worhamis:acid isopropyl ester; 15 PCT/EP2005/010311

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-nitro-phenyl)-2H-phthalazin-Il-one;
2-(4-Cyclohexyl-phenyl)-4-(5-methyl-1FH-pyrazol-3-ylamino)-2H-phthalazi
n-l- one; 4-(5-Methyl-lH-pyrazol-S-yI%?fﬁino)—2-pyridin-4-y|-2H-phthaIazin-
I-one;

2-BARRBUtYs RhanyD #r(SrmeitylkirpysazopBexiaminopt2rdphthalazin-
I- 20 one; 2-(2-Methoxy-ethyl)-4-

(5-methyl-2H-pyrazol-3-ylamino)-2H-phthalazin-l-on
24BNty qcﬁv»ﬂsw Eli et ww&&&?@ﬁgﬁﬁﬁ%ﬁammﬂ“
phthetkirin-l-one; WO 2006/032518 PCT/EP2005/010311 -79

ﬁ] (|4 éi%IBé&tgl g)ﬁqlohe)cylg 4h5d}§ge§hyl IH-pyrazol-3-ylamino)-2H-phthalaz
2-(4- Isqmropyl-phenyl)-4-(&%@3&;@%%@5@&;&@0%0@%@@@%-
gn(i ec-Butykph )-4- (5 i pdazol S ylaminG) O}l Athalazin-|
-sec-Butyl-pheny - amln a zin-I-
one 2-Biphenyl-4-yl-4- (5- & bﬁ?H%\%@éo ’nor) aaz?n-
l-one; 2- (2'-Methyl-bipherfjhstipljed-oum: freira anyﬁd)z’dwétwrﬁmél}oxy»
-2H-phthalazin- 1-one;
4-(5-Methyl-1H-pyrazol-3- )ilfa%lno E éfrlﬂuoromethyl -phenyl)-2FI- 10
phthalazin-l-one; 4- eterocyclyl
(5-Methy|-|H-pyrazol-3-yla¢mh63-2-(4-pheno)cy-phenyl)-2H-phthalazm-
l-one; heteroaryl-T*,or

4-(5-Methyl-1H-pyrazol-3-yiaminek<:RaRiaiaeats We 2 eAthalaziis by

[-one;
2-(2-Chloro-phenyl)-4-(5- n}1ae1ﬁ%/f11H -pyrazol-3-ylamino)-2H-phthalazin-I-on

e; N-Methyl-4- [4-(5-methyl- ¢tbpmmob3@dﬁmmy@)_l 0XO0-
IH-phthalazin-2-yl] 15 benz

[4-(5-Methyl-1H-pyrazol-3- %E%.L %%(gh&&ﬁ {1_ _}Sk(%}ﬁzgﬂcﬂ)_

acetamide; 2-Methoxy-N- {

[4-(5-methyl-IH-pyrazol-3-y¥mnd) -k N pkthatazin-2-
-$(0)y~, ~-OC(O)-, -C(O}-, -INH-,

-N(alkyl}—, -0-or -S»;
T, 1%, 1% and T independently represent a siragle bond or alkylene;

1§ is hydrogen,
alkyl being optionally substituted one or several times
by halogen,
heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, ~-NO,, -C(O)OH,
~NH;, -NHC(O }-alkyl, -5{O),-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, atkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by
halogen;

benzo|1,3]dioxol-5-y1,
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yl] -phenyl}-acetamide; 20 2,2-Dimethyl-N-{4-
[4-(5-methyl-IH-pyrazol-3-ylamino)-1-oxo-IH-phthalazin-2- yl] -phenyl}
-propionamide; N-{4-[4-(5-MethylI
wibl2pyrezislk8-ylamino)-1-oxo-1H-phthalazin-2-yl] -phenyl}- bepzamicts o\
2006/032518 PCT/EP2005/010311 -80
N-{4-[4-(5-Methy|—1H-pyrazol-3-ylar[1i7r14o)-1-oxo-lH-phthalazin-z-yl]
-phenyl}- methanesulfonamide;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-phenylamino-phenyl)-2H-phthalazi
n-1- one; 5 cycloalkyl or
4-(5-Methyl-IH-pyrazol-3-ylamino)-2-(4-morpholin-4-yl-phenyl)-2H-
phthalazin-l-one; alkenyl;

4-(5-Mgthyl-1H-pyrazol-3-ylaming) 2:l4rayerelidin-byhirhenydiphhalazi
n- 1-one; 4-(5-Methyl-2H-pyrazol-3 -yémino) t-Igtp(4-pié)ggzlridin-
[-yl-phemyl)-2H-phthalazinisibot-one;
2-(2-Chlgro-4-trifluoromethyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2
H- phthialazin-l-one; and Zfﬁ‘%ﬁ?ﬁ’l&ﬁ ényl)-4-(5-methyl-

1H-pyr@ZoI-?;-yIamino)-ZijHm%gma&gnﬁ.cﬁmmﬁr embodiment of the
invention are the compounds according to formula I, 15 wherein R' and
R4 are hydrogen; R2 and R3 independently represents hydrogen, R$-X-,

heterocyclyl-T2-, hal nitro, -OH, -NH2, -NH- C(O)H, -G(O
R T S s ooy D S eyl ©
seVBfsiifimes by hydroxy or alkoxy; X is -C(O)NH-, -C(O)N(alkyl)-,
NakyRC(O) IR RGO AHCON G-
-OC(O)N(alkyl)-, 25 -S(0)2NH-, -S(O)Zﬁl(all(yl)-, -S(0)2-, -OC(0)-,
-C(O)-,R‘N H-, is hydrogen,

alkyl being optionally substituted one or several times

by halogen or alkoxy,

heteroaryl, or

phenyl, which is optionally substitutexd one or two
times by halogen, -NO», -C(O}0H,
-C{O)NH-alkyl, -NH;, -NHC(O}-alkyl,
-N(alkyl)C{O}-alkyl, -NHC{ O)O-alkyl,
-N(alkylyC{O)O-alkyl, -NH-S(O),-alkyl,
-${0)y-alkyl, -NHC(O)-aryl, -NH-aryl,
-O-aryl, ~S{O)-aryl, aryl, heterocyclyl,
cycloalkyl, alkyl, alkoxy or alkylsulfanyl,
said alkyl, alkoxy and alkylsulfanyl groups
being optionally substituted one or several
times by halogen;

naphtyl,
benzo[1,3}dioxol-5-vl,
cycloalkyl or
afkenyl;
Y is alkylene, alkylene-C(O)- or alkylene-CEI(OH)-;

n isOorl;
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-N(alkyl)-, -0- or -S-; T', T2, T3 and T4 independently represent a single
bond or allcylene; WO 2006/032518 PCT/EP2005/010311 81 Rs is
phenyl which is substituted by allcyl or alkoxy said alkyl or alkoxy group

weincheRiRpally substituted one or several times by halogeRh/is:9%=838611
is hydrogen; and R7 is hydrogen, alkyl or cycloalkyl. Another embodiment

of the invention are the compounds according to formula 1, wherein 10 R’
and R4 are hydrogen; R2 and R3 indépendently represents hydrogen,
halogen, nitro, -NH2, -NH-C(O)H; R5 is phenyl which is substituted at the
para-pogition by text-butylstriflugeemettay! or trifluoromethoxy; 15 nis 0;
R6 is hydrogen; and R7 is hydrogen, alkyl or cycloalkyl. Such compounds
are for @&ample: 20 N-[ is hydrogen, alkyl or cycloalkyl.
3-(4-tert-Butyl-phenyl)-1-(5-methyl-2H-pyrazol-3-ylamino)-4-oxo-3,4-
dihydro-phthal azin-6-yl] -formamide;
7-Aminecgntddert-etdrrhenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-l-one; 25 .

2- (A&t Hharyra-tsriveingi-2Hrlsmd 23T Rikaao)L 72Rfiro-2H-
phthalazin-l-one;

2-(4-tertBuivisphenyi- v neing-AH Y520 k-3t AP )-Griitro-2H-
phthalazin-I-one; WO 2006/032518 PCT/EP2005/010311 -82

6-Amino-2-(4-tert-butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
2-Methyl-4-(5-methyl-1H-pyfaZol-3-ylamino)-2H-phthalazin-I-one;

2-Isobutyl-4-(5-methyl-1 H-pyrazol-3-ylamino)-2 H-phthalazin-1-one;

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(2,2,2-trifluoro-ethyl)-2 H-phthalazin-1-

one;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-p-tolyl-2H-phthalazin-1-one;
2-{4-Fluoro-phenyl }-4-(5-methyl- 1 H-pyrazol-3-ylamino}-2H-phthalazin-1-one;

2-(4-tert-Butyl-phenyi)-4-(5-methyl- 1 H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;
2-(4-Methoxy-phenyl}-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
4-{1H-Pyrazol-3-ylamino}-2-p-tolyl-2H-phthalazin-1-one;
2-(4-Methoxy-benzyl})-4-(5-methyl-1H-pyrazol-3-ylamino}-2H-phthalazin-1-one;
2-(3-Methoxy-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

2-(2,5-Difluoro-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;

2-(4-Methanesulfonyl-benzyl}-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;



phthalazin-l-one; 6-Bromo-2-(4-tert-butyl-phenyl)-4-
(5-methyl-2H-pyrazol-3-ylamino)-2H- phthalazin-l-one; 5
2-(4-tent-Butyl-phenyl)-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2H-phthala

K245 15 _ PCT/EP2005/010311
2-(4-tert-Butyl-phenyl)-4-(1H-pyrazol-3- ylamlno) -2H-phthalazin-l-one; and

4- (5-Methyl-1H-pyrazol-3-ylamino)-2-(4-trifluorometho)cy-phenyl)-2H-
phthalazin-I-one. 10 Still another enbGdiment of the invention is a process
for the manufacture of the compounds of formula 1, wherein (a) the

compounefabliersula Y u-rAR R RIINGHBIRS-bdpnuia-pithwhesein
R]U R2 R3, RS and Y have the significance as given in formula | above,
is reacted with a compound of formula VIII 20 H Rz q H2N R WO
2006/032518 PCTIEP2005/010311 -83 formula VIII, wherein R6 and R'
haﬂvé&ﬁéeﬁrghﬁiéam@ezghieﬁaﬁlman%n@mﬁbsﬂe’sh@?@ivférfhéﬂm&béﬁtive
cophpleduhof fatenula 1; 5 (b) said compound of formula | is isolated from
the reaction mixture, and (c) if desired, converted into a pharmaceutically

t Th d t f l,
S or R PEGTREATY 10 SACBROLEe AN T M Lo YA 4 Ay

process known to be applicable for the preparatlon of chemically-related

cofn{folrdsyb by skilediltheon?-1Fudn-Brobesbes 2 ihénhaketh tb-one;

prepare the amino pyrazole derivatives of formula I, or a
2-(2-Fluoro-benzyl)-4-(5-methyl- 1H-pyrazol-3-ylamino}-2H-phthalazin-1-one;
2-(4-Fluoro-benzyl)-4-(5-methyl- 1H-pyrazol-3-ylamine)-2H-phthalazin-1-one;

2-(3,5-Difluoro-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-
10 one;

4-{5-Methyl-2H-pyrazol-3-ylamino)-2-pyridin-2-ylmethyl-2H-phthalazin-1-one;
2-Isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

3-[4-(5-Methyl-1H~pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-ylimethyl} -benzoic
acid;

15 4-{5-Methyl-1H-pyrazol-3-ylamino)-2-(4-trifluoromethyl-phenyl)-2H-
phthalazin-1-one;

2-(4-Chloro-phenyl)-4-(5~methyl- 1 F-pyrazol-3-ylamino) -2 H-phthalazin-1-one;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-m-tolyl-2H-phthalazin-1-one;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-nitro-benzyl)-2H-phthalazin-1-one;

20 2-(4-Amino-benzyl)-4-(5-methyl- 1 H-pyrazol-3-ylamino)-2H-phthalazin- 1-one;
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pharmaceutically-acceptable salt thereof, are provided as a further feature
of the invention and are illustrated by the following schemes 1, 2, 3, 4, 5
and 6 in which, 15 unless otherwise stated, R1, R2, R3, R' ,R5, R6, R7,

R& sDeghsXsand n, have the significance given herein before[,é\}%%@;%m
starting materials may be obtained by standard procedures of organic

chemistry. The preparation of such starting materials is described within
the accompanying non-limiting examglées. Alternatively necessary starting
materials are obtainable by analogous procedures to 20 those illustrated

whi Yt inansskiliohan RigaRic Ghemisii Wi, 2000 18
g;tg%OO%m ﬁ -84- SChel%#e 1 I%JIR I R1 NH Step 1 R2 N Ié'\i’;'lﬁa?iH
nﬁil g’tlep ’2

(p)(III)H R'"'sRR'HNsR' R3 Step 3 R'NH Step
6R NStep7aR2ZHaiRWORR"OReOY)oRR(Y)"Rs (IV) (VI)

(VIVHN IRO(S - By (wadl) Rylymige)StEpphitRaayi v HyBieih 165 S8 R3
| Ra@A¥IR R RO R (IV) RHN (V) (Vlil-a) % R Re R3

2-[2-(4-Methoxy-phenyl)-2-oxo-ethyl]-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-{2-(3-Methoxy-phenyl)-2-oxo-ethyl]-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-{2-oxo-2-{4-trifluoromethoxy-phenyl}-
ethyl]-2H-phthalazin-1-one;

2-{2-Benzol1,3])dioxol-5-y1-2-0xo-ethyl)-4-( 5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

4-{5-Methyl-1H-pyrazol-3-ylamino)-2-[ 2-oxo-2-(4-trifluoromethyl-phenyl}-
ethyl]-2H-phthalazin-1-one;

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(2-oxo-2-phenyl-ethyl)-2H-phthalazin-1-

one;
2-Allyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
2-Cyclopropylmethyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-{4-methylsulfanyl-benzyl)-2H-phthalazin-

J-one; and

2-(2-Hydroxy-2-phenyl-ethyl)-4-(5-methyl-1H-pyrazol-3~ylamino)-2H-
phthalazin-1-one;

2-{4-tert-Butyl-2-chloro-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino}-2H-
phthalazin-1-one;
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p (Y), Re (l-protected) Scheme 1 5 A method for the synthesis of the
compounds of formula | starts from the corresponding phthalazine diones
of formula U. Step 1 of the reaction sequence (scheme 1) is a two step
WoeaRmiRsyehich a dibromination is followed by a monohydgglygisenos/niesit
yielding the 4-bromophthalazinone derivatives of formula Ill. The first step
(dibromination) is typically carried out without solvent, or in solvents like

10 dichloromethane, dichloroethané,7§riisole, and mixtures thereof, at
temperatures between 30C and 150C. Typically used brominating

reagants aRhosRhaws-saXyhromise,hosphastlspertabranlide and
pl @aﬁﬁgsyﬁ}[' [mide. Fhg.second step (monohydrolysis of the

dibromide) is typically carried out in aqueous or anhydrous conditions in
solvents such as water, aqueous lithium hydroxide, 15 agueous sodium
hy@rdxRrazenssdos poeassivh hyerdxidd umesls banra) #trogen
cashoanien-deueous sodium carbonate, aqueous potassium hydrogen
carbonate, aqueous potassium carbonate, aqueous methanol, glacial

g She b BT R 8 Rl cHoA il e 50 2.

ccﬂhégﬂ(})ﬁﬁﬁ‘?d“ﬂéﬁiary amides of formula VII, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. The

reagtiansNV@,R086{932518 RGTHRA A00R/0EPPkinaShtypijapheaniried

o_u(;airrg3 | }rcoati?dse%\fgst%s’uch as tetr_ahydrofuran, NN dimethylformamide,
dimethyl sulfoxide, N-methylpyrrolidinone and mixtures thereof at

temperatures between -78C and 100C. Typically used bases are sodium
hy sy d4tbssharpeHydiridE pesarin Hietridde o potddsithaiasiontidkide,
lithikemy8 laevametiyitbisiigzider; sodium hexamethyldisilazide, potassium
hexamethyldisilazide. Instead of an alkylating agent, also alcohols can be

applied jn  step_2 under.the conditions of the Mitsungh ction, 8.9. in
e L e e B B ey
in RreneTian e tritharsARA 558¥ dichloromethane at room temperature.

10 In step 3, scheme | the phthalic anhydride derivatives of formula IV are
copvpriedMuithithel aprrapriajehysspaingerivatitesiniotibiphenyl)-
CoLasRRARg Riphalaznenes

4-(5~-Methyl-1H-pyrazol-3-ylamino)-2-(4-nitro-phenyl)-2H-phthalazin-1-one;

2-(4-Cyclohexyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-pyridin-4-yl-2H-phthalazin-1-one;

2-(3-tert-Butyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;
2-(2-Methoxy-ethyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

2-{2-Methoxy-1-methyl-ethyl)-4-(5-methyl-2H-pyrazol-3-ylamino}-2H-
phthalazin-1-one;
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of formula VI, using methods well known to someone skilled in the art. The
reaction is typically carried out in aprotic solvents such as tetrahydrofuran,
N,N- dimethylformamide, N-methylpyrrolidinone or protic solvents such as
weetinarithid5 ethanol, methanol and isopropanol and mixtuyres/ipesead @i
temperatures between OC and 120C. Typically used hydrazine
derivatives are aliphatic hydrazines or_aromatic hydrazines, and salts
thereof such as phenyl hydrazine hyd?géhloride, methyl hydrazine
hydrochloride, benzyl hydrazine and isopropyl hydrazine hydrochloride
whichi.aan-betjirepaskekybadilg-byesofnuane skilett jhthec re 2 lirhsteind] -
schgme | the phthalic anhydride derivatives of formula IV are converted
with the appropriate hydrazine derivatives into their corresponding N-
aminophthalimides of formula V, using methods well known to someone
skilfelsomienthPTHE Pekfonsd Wiy il gninm Aforktadivants
suehas tetrahydrofuran, N,N-dimethylformamide, N-methylpyrrolidinone
or protic 25 solvents such as acetic acid, ethanol, methanol and
isoprepano), and mixtures, ther ratulr 0C.
o B el Ba A o
thereof such as 2-chlorophenyl hydrazine, 3-nitrophenyl hydrazine,
A-nirBiphenyl-hytirafineeingd-4Hcprserl 8 thlphieny? Hyrlrdsianwhiehecan
be prepared readily by someone skilled in 30 the art. In step 5, scheme 1
the22@@M@{ﬂﬁ%ﬁ%‘éwg@m@'@l&’@tyyﬁE@J\%ﬂi}é(&ﬂt-%dylmﬁb%'ﬁH-thhaiazin-
corresponding phthalazinones of formula VI, using methods well known to
sorhé8fe skilled in the art, e.g. ring expansion. The reaction is typically
carried out WO 2006/032518 PCT/EP2005/010311 -86 in protic solvents
such gsigbyogroH suiphoirit- deidiamd2hiid todhtoricetid -ah emm pddatures
betywepn.R0Card 160C. In step 6, scheme 1 the obtained compounds of
formula VI are converted into their corresponding phthalazinones of
formula VII, using methods well known to. 5 someone skilled in the. art,
e.gf*rﬁ?ﬂﬁ&éﬁfﬂoﬁ?ﬁé’%ﬁhéx%ﬂﬂ%@éé&%&a%ﬁm%@f%#égﬁé%é Bifis-one
typically carried out without solvent, or in solvents like dichloromethane,
dichlqrmorthane1ahgyanisbieylandnaixivrgshtharec! -at2 iepiphabttire $-one;
between 30C and 150C. Typically used brominating reagents are

ph05'.@55.5@%%;%%l%?%%ﬁ?ﬁ%% entabromide and phASPROMS one;

tribro
N-Methyl-4-{4-(5-methyl-1 H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-yl]-

benzamide;

N-{4-[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-ox0-1H-phthalazin-2-yl}-phenyl}-

acetamnide;

2-Methoxy-N-{4-[4-(5-methyl-1 H-pyrazol-3-ylamino)-1-oxo- 1 H-phthalazin-2-
y1]-phenyl}-acetamide; :

2,2-Dimethyl-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-
yl]-phenyl}-propionamide;

N-14-[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-y}]-phenylj-

benzamide;
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10 In step 7a, scheme | the obtained compounds of formula VII are
converted into their corresponding aminopyrazole I, using methods well
known to someone skilled in the art, e.g. palladium-mediated amination of
Wamihekindes, vinylbromide or aryl bromides. The reacti%wﬂh‘ﬁ]% "
carried out in solvents such as tetrahydrofuran, dioxane, toluene, alkanols
such as methanol, ethanol, 15 isopropanol, and mixtures thereof at
temperatures between 40C and 110C. 8fypically used bases are cesium
carbonate, triethylamine, sodium tert-butoxide and appropriate ligated
palladium (Q) Speaies:1¢aRRe, eSS dISing e aRs it aMER - 2S, piRdism
acextr?tﬁia%alsl\?l ium giac_hlorlde, tris(dibenzylideneacetone)dipalladium,
palladium te railsi?rlpehenylphospine, bis-triphenylphosphinepalladium
dichloride 20 in conjunction with phosphine based ligands such as

2,2 -%iﬁdiﬁtbﬂylﬁhpmhhhd}y&nﬁhb}ﬂ&@h@i}dpyiamino—phenyl} -2H-phthalazin-1-
4,5-Big(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl. Alternatively, compounds of formula | are

Chdm I e R TH S HBHRE 2 S TS g

corigdybelding protected aminopyrazoles I-protected, by coupling with an
aminopyrazole derivative of formula VIlI-a, using the same methods as
desgriped:for, 58P /R0 oS rprelesied and.- Y -pretsistandsierdzin-
pl’Otﬁ%tll’ég group like' tert.-butyl or para-methoxybenzyl or
tert.-bul%o’xycarbonyl, which is attached to the 30 pyrazole ring either via
N-1 or N-2. WO 2006/032518 PCT/EP2005/010311 -87 In step 8,
schen{e-Mdtelptbiegtnglgralp e i -démipetidds b folmuil 2 prelebrdin-
IS cleayed to give the aminopyrazole I. This can be done by standard
deprotecting methods like heating in the presence of an acid like formic

acid or hydrochloric_acid. If the protecting grou s a ,

tert ek Paéﬁg}ﬂ@?&ﬁﬁﬁ%@ﬁ%%{%fbé%%g 6‘5%4?@‘&"&%%%%—&‘&&16@0%%”-
workhipabtzredction #8€p7b. Scheme 2 A preferred method for the
synthesis of the derivatives of formula 1, wherein R5 is phenyl which is
subsiiwyted:ah =50t ROBIIOR IS - NI 06)- DRk R:and Bnis
-C(O)-%ryl, -C?g%gﬁ%allgyl, -C(%%-alkif}l?-C(O)zlkoxy?alkyl,@(O)Z-aryl,

-S(0O)2-alkyl, is described in scheme 2. The derivatives of formula I,
Another embodiment of the invention are the compounds according to formula I,

wherein

R and R? are hydrogen;

R and R’ independently represents hydrogen, R*-X-,
heterocyelyl-T%, halogen, nitro, -OH, -NH,, -NH-
C{O)H, -C(O)OH, ~C({O)NH,, ~C(O)NH-O-alkyl, or
alkyl optionally substituted one or several times by
hydroxy or alkoxy;

X is ~-C(O)NH-, -C{O)N{alkyl)-,

-N{alkyl)C(O)-, -NHC{O)-,

~NHC(O)NH-, -NHC(O)N{alkyl)-, -OC(O)N{alkyl}-,
-5(0);NH-, -5(0):N(alkyl)-,

-$(0),-, -OC(O)-, -C(O)~, -NH-~,

-N(alkyl)-, -O- or -S-;

T, T2, T and T* independently represent a single bond or alkylene;
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wherein R5 is phenyl which is substituted at the para- or meta- position
with -NH-R'and R’ is -C(O)-aryl, -C(O)-cycloalkyl, -C(O)-alkyl,
-C(O)-alkoxyalkyl, -S(0)2-aryl, -S(0O)2-alkyl, are named I-a in scheme 2.
WO BieRoBER Br R Nz ({ R Step t Rat NH, Ste_ p2 N z | \ bGP aoXofst1
Vm Step Ra R* ON\(Y)"/R. RO \(Y)Rs R C1 H FI 3 (Vila) (IX) (X) H' Htr
{9 ~RH-W lizStep4 RaR O ~(Y) (VUq I-H , RHN a R'HV RHI | ~e R
Steps Rz R\ SteP6 R yY NR_H R R&RiJ~OR~N~Y)~ N R (D,-NH, .-~ (
Ra ' NOz Re ON (Y)~ R RQ (Y)" (XllI) xp (xn{ 15 Scheme 2 The method
for the @yhthesis of the comipephads ohidrissitbdtasteits ftbyhcathdkoxy said
corresponding nitrophenyl qga}ya}i\m(&tyfgm%e\'/ﬂg-@ I S18P b SEHEM S %
the 20 obtained compoundg,rcsyf Jgr%q]ttillaeélzljl- see scheme 1) are
converted into their correspon&ing aniines of formula IX, using methods
well knoyvn to someone skilied in the art, e.g. aniline formation by the
reductionﬁof nitrobenzenes. The reaction is typically carried out in
solventiike N,N-dimethylfd?r’ﬁ@?ﬂ&%‘%N@%ethylpyrrolidinone, acetonitrile,
acetic agid, ethanol and meﬁm%&g%&r&&l\@égﬁoowmﬁw

PCTIEP2005/010311 -88

Another embodiment of the invention are the compounds according to formula I,

wherein

R'and R* are hydrogen;

R%and R® independently represents hydrogen, halogen, nitro,
-NH;, -NH-C(O)H;

R’ is phenyl which is substituted at the para-position by
tert-butyl, trifluoromethyl or trifluoromethoxy;

n is 05

R® is hydrogen; and

R’ is hydrogen, alkyl or cycloalkyl.

Such compounds are for example:

N-{3-(4-tert-Butyl-phenyl)-1-(5-methyl-2 H~pyrazol -3-ylamino)-4-ox0-3,4-
dihydro-phthalazin-6-ylj-formamide;

7-Amino-2-(4-tert-butyl-phenyl)-4-(5-methyl-2H-pyrazoi-3-ylamino)-2H-
phthalazin-1-one;

2-{4-tert-Butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-7-nitro-2H-
phthalazin-1-one;

2-(4~tert-Butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-6-nitro-2H-
phthalazin-1-one;
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thereof, at temperatures between 20C and 100C. Typically used reducing
reagents are tin(ll) chloride, tin(ll) chloride monohydrate, iron trichloride.
In step 2, scheme 2 the obtained compounds of formula IX are converted
whodhess:sarresponding amides, sulfonamides or ureas of fpgElRess/010311
using methods well 5 known to someone skilled in the art, e.g.
sulfonylation, acylation or aminocarboxylation of anilines. The reaction is
typically carried out in aprotic solverit§such as dichloromethane, ethyl
acetate, tetrahydrofuran, N,N- dimethylformamide, dimethyl sulfoxide,
N-ggthileyrrolidinone,apeh eyt es Whereaf avipfpelatylesheiegen 0C
anq1 Qlfé‘zi'rll'ypié:%ly used bases are 10 triethylamine, N,N-diisopropyl

etﬁy amine, pyridine, potassium carbonate and 4- (di methyl amin o) pyri d
in e. In step 3, scheme 2 the obtained compounds of formula X are
cofvimep ittt theirbethrabsondid armeibpy rdralEolusirlgmithals well
knawikkeisomeane skilled in the art, e.g. palladium-mediated amination of
imminobromides, vinylbromide or 15 aryl bromides. The reaction is

typically catried out in.solyents such as .tetrahydrofuran, .tol nols
e e e o s s e PGS
tehpéfatures between 40C and 110C. Typically used bases are cesium
carbonate, triethylamine, sodium tert-butoxide and appropriate ligated
paliadiusm- () sppRiesican hergsnsatedusingdeapgeisheieh asdaa)ladium

acetate, 20 palladium dichloride, tris(dibenzylideneacetone)dipalladium,

palladium tetrakis- triphenylphospine, bis-triphenylphosphjnepalladium
dic‘?ﬂB‘_’ﬁ%@k&ﬁlﬁﬂ%’&’ﬁ%3WYﬁ)ﬁrﬁH6’§b%ﬁ§étb‘é§8ﬁoﬁb%ﬂﬁ@%i}]ﬁ?%i"ﬁg’

2, 2htisldipphémyiphosphino)-1.1'-binaphthyl,
4,5-Bis(diphenylphosphino)-9,9-dimethylxanthene and 2-(di-tert-
buyliphpspRInaRiBheaN AP SieR deRG08 PR &I PRPRAtAIRZINONG .

compnound of rmullgl\/ll- are converted into their corresponding
arﬁlono%%gz%f)e ,r{lj%lng’ methods well known to someone skilled in the
art, e.g. palladium-mediated amination of imminobromides, vinylbromide
or @yl bhemidesubdet&actiolr ($llypically carried out in solvents such as
tetrahydrofuran, toluene, alkanols such as methanol, 30 ethanol,
isopropanol, and mixtures thereof at {gmpgratures between 40C and
110C. Typically used bases aregggsiuln carbonate, triethylamine, sodium
lladyim (0) species can be
generated using reagents suchrat ..‘m cﬁt_@&@, palladium
dichloride, R O n

-
A

formula VII,

wherein R}, R R’, R*, R® and Y have the significance as given in formula I

above,
is reacted with a compound of formula VIII
N Y R

H,N s



10

15

20

WO 2006/032518 PCT/EP2005/010311 -89
tris(dibenzylideneacetone)dipalladium, palladium
tetrakis-triphenylphospine, bis- triphenylphosphinepalladium dichloride in
ObREemyvith phosphine based ligands such as PCT/EP2005/010311
2,2'-bis(diphenylphosphino)-1.1'-binaphthyl, 4,5-
Bis(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert- 5
butylphosphino)biphenyl. In step 5, seheme 2 the obtained compounds of
formula Xl are converted into their corresponding anilines of formula XIl,
using methods well known to sofewnle Ekilled in the art, e.g. aniline
formation by the reduction of nitrobenzenes. The reaction is typically
carried qut in sedvents,dike N i
methylpc)illrroelnt‘glmone@l g\cg%ﬁl%ﬁl e 1%%5%1 g%rlgleegﬁéh%ig&ﬁ%%ar%g?ﬁgﬁ(; X gwe the
m|xturé§52ﬁ‘§f‘éﬁ)‘f°5@@f’ﬁ6€faﬂﬁ?€§%]etween 20C and 100C. Typically used
reducing reagents are tin(ll) chloride, tin(ll) chloride monohydrate, iron
trichloride, In step 6, scheme 2 the abtajned co pounds of formula XII are
comerfélfll?ﬂﬁlﬁ‘i’\'é?ﬁé’ fﬁgﬁgﬁb}ﬁﬁcﬂ%‘%rﬁ st %ﬁﬁ?SH%’an&l&uBe Hfeas of
formula XllIl, using 15 methods well known to someone skilled in the art,
e.g:)sulfonylalipacaeytationos arhinecadioxyiatormbblaildes. The
reaction is typically carried out in aprotic solvents such as
loromethane, ethyl acetate ahydrofuy dimethylformamid
ﬁ%h%ﬂ’giﬂfé’%f Z‘S Xen 5§/r(r)oll£ mg%reeagrlllc?nn%&iﬁ?reié %ergh rr?aceuhcany
te mseramﬁéglbemaafnrw é BTSRRI AN LSS baes fidoppplicable for
tneiﬁlayﬂaapam;dﬂ Nfdiisopraibyt étindarmine, pyrdie opetdsBidnircrberataich
&e@mﬁ}t&‘la{w%@&@gm A8 SR/ psehRal&heiehtain@enula I, or a
ROUNAS QLRI txﬂ ?Hevat%?e' RolliRlE GOHSIPRIPAGATIEee
onamides or urea rmuja la, usin thod s weII w
SoREFERILEF eI ebg t%y@a%&gofrc e 95 & o which
ymi@mﬂimwamm%ﬁ RraBoldurdas. fﬁwé{re&:nah ?é t}’pi’@é‘ll%ch?ﬂ‘eahe
ouignifprelie gRivehtssudiiaswatessmgthanohgmrhettidnohgr Bprdticined by

SOLY%&%@@@@P'Hﬂé%nQ'CH{%Q hang, tﬁ@dﬁ@é@i@m@nsmh starting
N, N d|m thylforma % Wnmeth eyrrolldlnone and mixtures thereof at

s i . deserl ing | non- 1rn1t1n examples.
te era ures between 0C an yplca Ug 5 bases are a mOI’]I&)

SSHY Ry SRRRY Sl Iﬁwr&haéeaﬁ‘awee%ﬁ&ﬁhnﬁmﬁeﬂa&%f% to
ZO%KBQEEB&MEP@@@&MG@M&HHY skill of an organic chemist.
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-90- Scheme 3: A preferred method for the synthesis of the derivatives of
formula 1, wherein R5 is phenyl which is substituted at the para- or pieta-
position with -COOH or -C(O)-R" and R" is -NH-aryl,-NH2, -NH-alkyl,
wiadsyhasipeterocyclyl, -NH 5 S(O)2-aryl, -NH-S(0)2-alkyl, j¢-¢8$ssiRaqH 4
scheme 3. The derivatives of formula I, wherein R5 is phenyl which is
substituted at the para- or meta- position with -C(O)- R' and R' is -NH-aryl,
-NH2, -NH-alkyl, -N(allryl)2, -heteroC)?élyl, -NH-S(O)2-aryl,
-NH-S(0)2-alkyl, are named I-b in scheme 3. R'Br z R' Br Rz R Br Rz ~N
OStgpfR=NOStep2HaiN(~C-OlMiCOHR3(~1CR-RRRnM. R

O (Y), (Y)n R™ (VII-b) (XIV) (XV) NN--HNN ",-li Step 4 p-RI Step 31

(VI KK (VI ~, Mi R'HIN/c R z R'H/a R Step6 RzH" R6 O R' R C_Otep
5 R R | G«oH BM'; (Y) C-R,. R'0(Y)"R4 O (YL (1 b) 10 (XVI)
(XA £ me 3 The 0y far the synthesis of the compounds of
formula ;b starts from thq,i,,corrge}mﬁt@g carboxyalkyl derivative of
formula VII-b. In step 1, scheme 3 the~15 obtained compounds of forw

VII-b (geg scheme |) are gonyerted jntq theirgopresponding carboxydi
rvd 2. étep%) 54 % 9 .

acidyof fpr ! gth nﬁ? so il
art?e.&. earboxylic aci&‘afo, r'tlrompby hydr%lyism RS mc;%gxﬁat :
reactiofftis typically carried#ut in solvents like tetrahydréfutan, ethanol
and methanol, water and m?xw@s thereof, at temperaturesibetween 20C

20 an C. Tyspically ysed pydrolysis reagents are lithium hydroxidé¢,
SOaL o St Rs . Pf;(ﬂ Step 7b Step 8
ROk b K Rt O R :—;,N)\% i
v} (viil-a) RW R
Ra N\\(Y];Rs

(U4
[I-protested)

12N

Scheme 1

A method for the synthesis of the compounds of formulal starts from the
corresponding phthalazine diones of formulall. Step 1 of the reaction sequence
(scheme 1) is a two step process in which a dibromination is followed by a
monohydrolysis, yielding the 4-bromophthalazinone derivatives of formula III. The
first step (dibromination) is typically carried out without solvent, or in solvents like
dichloromethane, dichloroethane, anisole, and mixtures thereof, at temperatures
between 30°C and 150°C. Typically used brominating reagents are phosphorus
oxybromide, phosphorus pentabromide and phosphorus tribromide. The second
step (monohydrolysis of the dibromide)} is typically carried out in aqueous or
anhydrous conditions in solvents such as water, aqueous lithium hydroxide,
aqueous sodium hydroxide, aqueous potasstam hydroxide, agueous sodium
hydrogen carbonate, aqueous sodium carbonate, aqueous potassiuzn hydrogen
carbonate, aqueous potassium carbonate, aqueous methanol, glacial acetic acid at
temperatures between 20°C and 110°C.

In step 2, scheme 1 the obtained compounds of formula III are converted into their
corresponding tertiary amides of formula VII, using methods well known to

someone skilled in the art, e.g. alkylation under basic conditions. The reaction is
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hydroxide and potassium hydroxide. WO 2006/032518
PCT/EP2005/010311 -91 In step 2, scheme 3 the obtained compounds of
formula X1V are converted into their corresponding carboxamide or
woylsufenggpides of formula XV, using methods well knowngo,$esmeR %11
skilled in the art, e.g. acylation of amines and sulfonamides. The reaction
is typically carried out in aprotic solvents such as 5 dichloromethane, ethyl
acetate, tetrahydrofuran, NN- dlmethﬁ?ormamlde dimethyl sulfoxide,
N -methylpyrrolidinone and mixtures thereof at temperatures between 0C
REHBAG T&m&allydﬁed;poatﬂmﬁﬁ agentsare N -as tetrahydrofuran, N,N-

d'%{%ogﬁ it %g"raag%t A &M@élawm g tvcahodinidg <

hé gﬁag%ti@%gé%%zogt@ee%l ]’7 aNndN 1|(\)IO %?cn]gblgelzlérgggs@re sodium

OhyrudalmtastviazerdrdeNadinnNneshpaid et BITHEHEXE YR Jithium
phesphatedkeriction candienperformestiméieldbderide, of a bageaatdim
thﬁexﬁfﬁéﬁ?ﬁﬁsﬁiﬁd@%%eh@ﬁﬂl'Xlkﬁ%@%@é% aggotagmwmﬁ%e applied in
N, N dij sogrop;@l ethg(?trlnlne )ﬁ)dl%? ot%ssmm carbonate ?h e

Eiﬁ etﬁ amino)p CO Onslﬁ stép 3, schem rgafhe "Bbt&ined c%rﬁlbegeun s
ofFsF

hxhléw‘aré%m@rté@ﬁlnfaphglﬁ%wwﬂ%%péﬁamgvaﬁﬂnéawgiblél
|betrsimglrmithods wehldmovehtosomeonderskitlediin. the art, e.g.
palladium-mediated amination of imminobromides, vinylbromide or aryl

bl’% lcde§ T eﬁlctth% f’l%hﬁ c?r%én%gr%h SQP@%QWGI@ onverted
?1 n% anois

tetr ro uran tolue such.as methanol, Sop. opano

Bzﬁﬂagrﬂw%%%%%éﬁt{ﬁ%&%&%&%ﬁw&%ﬁ s FEIRP
usédfm&‘éls aringesiaihodarbethdteo ety famivac stdigh iﬁér‘thﬁu%btxﬂée
andaappEapriairaligateddadthadit mp(Q)is peleiesscantbes gensipdectuain gy, N-
feé&ﬁﬁ&lﬁ&%ﬁﬁﬁaﬂﬁﬁ{%‘y ﬁﬁ@@tﬁn@@é@g 'HthQ'@Bﬂ@ﬁQ@such as acetic acid,
tris n%ﬁX“ EIQ ace Onz)l' Hm 1%1 res {HEIEOf [y S b WECTL
tefraﬁsell’np e ospin Bhérigheny osphine-pa alladiRy Alehiorda i
ccﬂwﬁﬁ&@oﬁzﬁ/ﬁ%’ %ﬁ@gﬁlﬂn@s%%@ﬁaaﬁ Jetdyptiyegsare aliphatic hydraz;nes or

2, 2t drisdlipheinydphespiinedlt2 SHerksbinaphthythenyl hydrazine hydrochloride,
4, x8Bis{diphaayiphasphing).9i&-dimathyl-xarthene antl Zdfiopyl hydrazine
tetBLvp é} @?H}Eﬁk&%@r\? LR SHER-AuF B SRS 308 Mrempplthiglazinone

compounds of formula VI are converted’into their corresponding
aminopyrazole XVI, using methods well known to someone skilled in the

artnetgp dasdee thecitsdlisahidiote skavativainbSromHady are converted
vinythrothidezppr@gytidrrorhicteszith e dedctionsis itypicallyicariedsponding  N-

aminophthalimides of formula V, using methods well known to someone skilled in
the art. The reaction is typically carried out in aprotic solvents such as
tetrahydrofuran, N,N-dimethylformamide, N-methylpyrrolidinone or protic
solvents such as acetic acid, ethanol, methanol and isopropanol and mixtures
thereof at temperatures between 0°C and 120°C. Typically used hydrazine
derivatives are aromatic hydrazines, and salts thereof such as 2-chlorophenyl
hydrazine, 3-npitrophenyl hydrazine, 4-nitrophenyl hydrazine and 4-
carboxyethylphenyl hvdrazine which can be prepared readily by someone skilled in
the art.

In step 5, scheme 1 the obtained compounds of formula V are converted into their
corresponding phthalazinones of formula VI, using methods well known to
someone skilled in the art, e.g. ring expansion. The reaction is typically carried out
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out in solvents such as tetrahydrofuran, toluene, alkanols such as
methanol, ethanol, isopropanol, and mixtures thereof at temperatures
between 40C and 110C. Typically used bases are cesium carbonate,
triethwksines, sodium tert- butoxide and appropriate ligated patfagieias Q)31
species can be generated using WO 2006/032518 PCTIEP2005/010311
-92 reagents such as palladium acetatg, palladium dichloride,
tris(dibenzylideneacetone)dipalladium, palladium
tetrakis-triphenylphospine, bis- triphenylphosphinepalladium dichloride in
corffurii6bh \ﬁﬁfﬁeﬁﬁoé‘ﬁlﬁnés balgesoligatielsisigchcis and hydrochloric acid at

2, 2tnigtdiplenyhoheosphiot)-dnd 'tbifaphthyl, 4,5 5
Bis(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-

but n In st 5 schem the ined compaunds of
orr%ﬁge%%}lgcg}%%gr}}\?er%g %o t%e rocl:lér)lrreefigo iRG CaPBOSSME e gy their
forﬁﬁf§3W%lﬁﬁt E‘ﬁ%‘b‘%‘?@v@ﬁ ey sonssnastinds iethduegwn to
e.gear b clcinl formation yrhipdhotysidcfbaticyldtOfcanhesyiates aties.
reaChion-esdypically waieid aubingolveniadiw tetahydrofiiran, £hane! ke

an%%?@ﬂ&héé@tefm%mgiﬂgﬂﬁst eof, .attemperatures between 20C
!6OC IL}/IB used éy&s?gg aﬁ%séogre Ilt}ﬁlgummh%‘rom e 58¢iut

hy roxde and ‘éé}u?ﬂ Xk § 5%@@%&%031%6%%@5 are
corﬁ%ﬁh@@b%‘?ﬁ@maiwhoapé%ﬁpemtebrweﬁel@mpqﬂwemmmgde

carboxamide or acylsulfonamides of formula Ib, using methods well

anW@téﬁ #Omeene skiledirthea %n%&nﬁﬁ,y@th%ﬂxﬂhﬁwp%%% nverted into

sul The reaction is t carried out in rotic solvents suc
e e

NN Ir?fgtfﬁllf ¥ athides d.ﬁ?@ﬂﬂ‘w@u%sha*é e by Polidindme tavdides,
mixigrdy ehade of atidmperdturBschetvieeris0d anly 80Ci-20 My picatntisedh
couplingraigehifae, Nd&ﬁlﬁcwlcﬁﬁMIm'%hl £3- methanol, ethanol,

d'WW@;S“HE@DEQHYQ&Q{QQ"%IQ%'5@“'{% %/u ARENIqNdC.en 40°C and 110°C.

ronium

(Ibenz trlazglb g -tetramet

hexdfuord-phosphaLt re5?7”553?%&?&&85&14%“’ sodium tert-butoxide and

N WW%II%%&%%MW Pbsstirsreuphe sshemed heingactimnteanches

perdimaunntheabeliediahadidserafenihedfrassiiceneitbas@iphunicaly

uwaﬂ;&&@a&@&@&%@@t@ﬂ%ﬂ% iy, Mwmﬁ%&%{ Igiaﬁbride

poiﬁ%ﬂ%cﬁ%@%ﬂﬁtgh%%%ﬁié%‘e@e%l?gan s.l rslggg%g (il 9%:);%’ (Cd?p%lenylphosphmo)
1.1’-binaphthyl, 4,5-Bis(diphenylphosphine)-9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl.

nown to someone

Alternatively, compounds of formula I are obtained from compounds VII in two
step procedure:

in step 7b, scheme 1, the compounds of formula VII are converted into the
corresponding  protected aminopyrazoles I-protected, by coupling with an
aminopyrazole derivative of formula VIIl-a, using the same methods as described
for step 7a. In formulas I-protected and VIlI-a PG stands for a protecting group like
tert.-butyl or para-methoxybenzyl or tert.-butoxycarbonyl, which is attached to the
pyrazole ring either via N-1 or N-2.
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A preferred method for the synthesis of the derivatives of formula 1,
wherein one of R'to R4 is -NH2 or R8-X'-, with X' being -NH- or
-NH(alkyl)-, one of R'to R4 is 30 R™, with R™ being defined as R' to R4
wloovedosfagmula | and the remaining two of R' to R4 are hygdragannés/eiozit
described in scheme 4. The derivatives of formula (I), wherein one of R’
to R4 is R'-X'-, with X' being -NH- or -NH(alkyl)-, one of R'to WO
2006/032518 PCTIEP2005/010311 “¥3R4 is R'=", with R'=" being defined
as R' to R4 above for formula | and the remaining two of R' to R4 are
hynregers, atkenrredhd-crinesthemevh W SiepgroRn Sieff@ RulStepoBicted
O BNELR LN QRN RO ES, 041D (KH: sgzuamata%eesaag
Ste (gl ng AT % RS R an é% for ic | r'h YO ﬁ?}rlc

ij ( )h(i&?)g(\?ll ey Sehém 4? e mefﬁod f:or the é’ nthesis
of 2 déﬁhs(mﬁh%lﬁfwmg @@téﬁéﬁawér%%@ﬁ difig <! chvage may
phihatdzine didnes pifonmidantl <. Steph ofefifd reaction sequence
(scheme 4) is a two step process in which a dibromination is followed by a
monohydrolysis, yielding the 4-bromo-nitrophthalazinone derivatives of
formula XVIII. The first step (dibromination) is typically carried out without
10 solvent, or in solvents like dichloromethane, dichloxoetlrane, anisole,
anBcheegRes thereof, at temperatures between 30C and 150C. Typically
used brominating reagents are phosphorus oxybromide, phosphorus
peﬂ@@@%@%ﬁ%c@%@% $hdkl ?Eﬁ’ﬂi@%eﬁ%g%@k@x%ﬁ%&i wherein R’ is

no%/dro SIS g)ll‘k;tshe dibr }(i:ieéls tyglcally cagrél %no%q] ‘i\?fl-feousﬁﬁ R
anﬁ HitiSRE T Sorven th ds Water agueous thiumt 15

hyeﬁaéxud% aﬂéiuefg&@)séﬂ’hm ﬁ;&%%&‘@a&ﬁheo&é%tﬂé@mmff{wra%a@falkﬂ

aquEOUsaryl, ~S(0O)y-alkyl, is described in scheme 2. The derivatives of formulal,
wherein R® is phenyl which is substituted at the para- or meta- position with
“NH-R’ and R’ is -C(Q)-aryl, -C(O)-cycloalkyl, -C(O)-alkyl, -C({O)-alkoxyalkyl,
-${O),-aryl, -S(O),-alkyl, are named I-a in scheme 2.

. f7' Br
R * @ Serl R | Sen?. r? (vm)
a* No; /Q‘ H . Step 3
‘i ep
LA ( ) \ ,
(vr: a} R'H

m ¥
je
Step 4 & L eh,
R O
{vim) " /s: -
H ;\? ep 7
N/w ; RNt R’ k! HN
R
R N i /@-NH
g5 A R
R 7 . 2 R O Yy,
R

o, (xzu)

Scheme 2

The method for the synthesis of the compounds of formulal-a starts from the
cdrresponding nitrophenyl derivative of formula VII-a. In step 1, scheme2 the
obtained compounds of formula VIl-a {see scheme 1} are converted into their
corresponding anilines of formula IX, using methods well known to someone
skilled in the art, e.g. aniline formation by the reduction of nitrobenzenes. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetic acid, ethanol and methanol, and mixtures
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sodium hydrogen carbonate, aqueous sodium carbonate, agueous
potassium hydrogen carbonate, aqueous potassium carbonate, aqueous
methanol, glacial acetic acid at temperatures between 20C and 110C. In

slepmssschgme 4 the obtained compounds of formula XVIII aeer6anveitesh1
into 20 their corresponding tertiary amides of formula XIX, using methods
well known to someone skilled in the art, e.g. alkylation under basic
conditions. The reaction is typically ¢ fried out in aprotic solvents such as
tetrahydrofuran, N,N- dimethylformamide, dimethyl sulfoxide,

N-thetiky py talipirone shawrixboes WO 2006/033508 used reducing reagents

PGLEREPHBLA3  h BAihsIeoL QMRS aes heivEen -78C and

100C. Typically used bases are sodium hydride, potassium hydride,
sodium methoxide, potassium tert-butoxide, lithium hexamethyldisilazide,

soHIUTSIe XERsEHY (s rR AN SeTaRe IS PERamEa S Icerve tesl e dysir
3, sohependitigeaohifasn edfoompidunds of dormiufaniiXadte by ertdcbistovell
thelsserresporsiing anilingsof farmula XX, using meshadsonellkprudhtoor
somene, Skllsd i e 6.0 pallng dermanon yihe eauolionofap e
nittobenzenes. The reaction is typlcaﬁy carried Ut iR solvents like

N, RIS th$ G maimitE I REE RSy rrEiidiinoifs et SiME qB8aR adt -
ethmetlatidumethidaoldiardhmixuliesido themashyimeahiderenarasbeatvixpres
20 aest 100€mbypicaly wsed-radotingsdageits aredindll) chtdridasdnbdy
ch @{éﬁﬁrﬂ}ﬁfﬁghw@é‘iséi%ﬁl%m@ﬁﬂa SieRideschama 4 tha,ghiained 4.
con&g)outndﬁ1 an ont{mgl lneX are converted into thglr corresponding

seéon a}i%; orter |5¥y amines of formula XXI, using methods well known to
someone skilled in the art, e.g. alkylation of amines. The reaction is 15
tydicathp Gasdedreit i abratic s obvemtssisobt astettalyoeafuraeidd Mo their
dipgthyi{ermamidgs siimetbulis gy idaetloneiylrveelidnengaae skilled in
mixtures (nereof al lemparatuy %%?E%%eﬁf'%%‘%o%}?ﬁ% lﬁ&}jﬁ?é%‘cﬁ%‘%
bases are assium carbonate, soajum ydride, potassium hydri ‘5’;’?{’

lithtith HERAfEthy RAsTEANY? sBditi Rékamersydfttfatitie’ Pomiss it
heseirnltdypizanditilagide afkeppiusiishitis medusshrytonatrderreenanol, and
intathaca s deqi ot ectipg guoesb ikestn RO axycRTON Wy R Jy sath ielesare
clegavpd-aftgh theralkylation Sigp, ieahiRinthe.monealleyaleeh iR gated
Thes‘? mono(%l)kg/lated amipes can b% used, if desjred, s .
pailadium pecies can be generated using reagents such as palladium acetate,
palladium dichloride, tris(dibenzylideneacetone)dipalladium, palladium tetrakis-
triphenylphospine, bis-triphenylphosphinepalladium dichloride in conjunction
with phosphine based ligands such as 2,2’-bis(diphenylphosphino)-1.1"-binaphthyl,
4,5-Bis(diphenylphosphino)-9,9-dimethylxanthene and 2-(di-tert-
butylphosphine)-biphenyl.

In step 4, scheme?2 the bromophthalazinone compounds of formula VII-a are
converted into their corresponding aminopyrazole X1, using methods well known
to someone skilled in the art, eg palladium-mediated amination of
imminobromides, vinylbromide or aryl bromides. The reaction is typically carried
out in solvents such as tetrahydrofuran, toluene, alkanols such as methanol,
ethanol, isopropanol, and mixtures thereof at temperatures between 40°C and
110°C. Typically used bases are cesium carbonate, triethylamine, sodium tert-
butoxide and appropriate ligated palladium (0) species can be generated using

reagents such as palladium acetate, palladium dichloride,



10

15

20

25

30

educts for a. second allcylation step (for introduction/deprotection of the
BOC- 25 group see also schemes 7 and 8). In step 5, scheme 4 the
bromophthalazinone compounds of formula XXI are converted into their
Wortespnsing aminopyrazole Ic, using methods well knowngtor/s0ra@aries1 1
skilled in the art, e.g. palladium-mediated amination of irnminobromides,
vinylbromide or aryl bromides. The reaction is typically carried out in
solvents 30 such as tetrahydrofuran, tgrguene alkanols such as methanol,
ethanol, isopropanol, and mixtures thereof at temperatures between 40C
and-1sl@Gerkyhitaldycased) ipatisdiare, cediuduoarbonbietripbihyisimipae, bis-
SOdt'H éﬁgﬁ%‘?ﬁﬁpﬁhmrgﬁﬂfgﬁd@%ego\ﬁﬁ@lgt@&ﬁ/%g5ﬁﬁosphme based

F’CTI | t
reagents such as pallad |urrF1) %gﬂg‘g}[ %ﬁﬁf&‘% '§S%§§m) ng%ﬁlgg&ﬁmusm% 5
tr's(%ﬂsémmmé@élfﬁﬁé%lpalIadﬁ}ﬁ%e‘ﬁﬁiﬁaﬁl}ﬁ‘?‘ietramsand 9-(di-tert-

triphenyhlssipinaphisetriphenylphosphinepalladium dichloride in
conjunction with phosphine based ligands such as

2 2I b'%%g» CEXFBQQ%R@!)%?Q xlxédt%l&% Q&M éf formuia XI are converted into their
5-Bis |phe

nylp osp INQ) HB%? thylxanthen i-tert-

but§ﬁfﬁ%§§ﬁﬂm6§ BPHEnyIT ERRBHIE S A‘%ﬁaﬁ%?% R
derikatiscb snotfhformiutee!, anibacciproniaf Ry tbRuedscigL et nigivhewzpenglhe
-C (b NH G <o 163 (O)2 Nid -sodvem 10 Rt ONRY- iBmibEhRfrmvibniRe, N-
?eg%ﬂsﬁgfgoﬁ&&@ %‘é@}?@% fgéetwma&@ﬁ%mgﬁm?wg %l?@rafxﬁms
0 are rogen, is e e.deriva ormula

R B R R R e 0ottt P Rahep BB e
or %%@%NHM%%%FIF&th@ﬂfiéqamwmqfe“%%tb‘@?ﬁ?@éeas R1 to R4
above for formula I and the remaining two of R1 to R4 are hydrogen, are
namgdief én si2seheme SR PolnBPotM b Sep R\ deEcbhdrtemto

-3 OF.NH QAN NELRENANA R LY deufRSnd T GEVADLXI3E) ks MR wsing

methods well known to someone skilled in the art, e.g. sulfonylation, acylation or
aminocarboxylation of anilines. The reaction is typically carried out in aprotic
solvents such as dichloromethane, ethyl acetate, tetrahydrofuran, N,N-
“dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between 0°C and B80°C. Typically used bases are
triethylamine, N,N-diisopropyl ethylamine, pyridine, potassium carbonate and 4-
{dimethylamino)pyridine.

In step 7, scheme 2 the obtained compounds of formula XIII are converted into
their corresponding amides, sulfonamides or ureas of formula Ia, using methods
well known to someone skilled in the art, e.g. hydrolysis of pyrazoloamides,
pyrazolosulfonamides and pyrazoloureas. The reaction is typically carried out in
protic solvents such as water, methanol and ethanol or aprotic solvents such as
acetonitrile, dichloromethane, tetrahydrofuran, N,N-dimethylformamide, N-
methylpyrrolidinone and mixtures thereof at temperatures between 0°C and 80°C.
Typically used bases are ammonia, potassium hydroxide, sodium hydroxide and
lthium hydroxide.
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HNR,r\\N Step4 Ra Xi Step5RHI~enNR O (Y)-RSO (Y)n RsRXN
(XX) (XXIl) Hz e (Y)W R (VIII) (1.d) Scheme 5 The method for the
synthesis of the compounds of formula I-d starts from the 20
woersespanding phthalazine diones of formula ll-a. Step 1 to sieprpRE NS 11
same as described for scheme 4 yielding the corresponding amines of
formula XX. WO 2006/032518 PCT/EP2005/010311 -96 In step 4,
scheme 5 the obtained compounds 6 1bfmula XX are converted into their
corresponding amides, sulfonamides or ureas of formula XXII, using
meghpdsawell known to someone skilled in the art, e.g. sulfonylation,
acylation or aminocarboxylation of anilines. The reaction is typically

carried apr solvents such as dichlorometh ethyl acetate..s
AR Tl RS R, STRIGTT SO ae b herei R i
N- mb@hy]pyﬂr@ﬁdhﬁoﬁ@%ﬁ@t%)@ﬁﬁb% Rﬁ@re@ra%?np@?afmaés“b&wg@%t
and Q- Ty picdl B usecNbhaes, arel, trietHykdmineNNINAdlisoptopylclyl, -NH-
ethy!@n'@?ylpmﬁ'@Oﬁ) QIBSHINALABANAIRRBFAS. The derivatives of formulaI
(et oINS 2 LSRR RasE AR Be IATERBRIARINAN®
comp ounds of Iare converted into their cofrespon ing
amﬁmp??ézolg Id, tisint) ThatAods Wi knm Wykom (SﬂEYg)thllec}lﬁﬁefﬁéydﬂ
art, -2l paNacinh -MNEdftRe- dininatorotdmbimethansides, vinylbromide
or aryl bromides. The reaction is typically carried out in solvents such as
tetrahydrofuran, toluene, allzanols such as methanol, 15 ethanol,
isopropanol, and mixtures thereof at temperatures between 40C and

110C. Typlcally used bases are ceS|um carbonate, trlethylamlne sodlum
tert- bu pixigle and gppropriate lig el palladllém ( speci

gener t@sg%aa@ﬁg?@cb As/pa tafég-p
dlchf%m,otr? i enzylldeneacetn) i IIadlum palladlurﬁ
tetrakis:tripkylphospine, bis 20 tri’ﬁﬁenylphosphlnepalladlﬂ dichloride

L’.‘.w R"

in co tlogwith phosphine based ligands such as N ool sepa
2,2"Diskd pvhenylphosphlno) -1.1'-binaphthyl, 4,5-
Bis(#iBhenylghosphino)-9,9 dimethylxamthene and 2-(di- ‘tépt N)&RT
RHNI}]—/ g _ R'H /BR o StepB  RZ RH\N R® Q
R = R (I? Step 5 R =N R i m\ }C-—R”
Rm\ y/(} ©=0, N\ o ke §
RO Y, rR' O (-b)
vy {Xvit)
Scheme 3

The method for the synthesis of the compounds of formula I-b starts from the
corresponding carboxyalkyl derivative of formula VII-b. In step 1, scheme3 the
obtained compounds of formula VII-b (see scheme 1) are converted into their
corresponding carboxylic acids of formula XIV, using methods well known to
someone skilled in the art, e.g. carboxylic acid formation by hydrolysis of alkyl
carboxylates. The reaction is typically carried out in solvents like tetrahydrofuran,
ethanol and methanol, water and mixtures thereof, at temperatures between 20°C
and 60°C. Typically used hydrolysis reagents are lithium hydroxide, sodium
hydroxide and potassium hydroxide.
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butylphosphino)biphenyl. Scheme 6: 25 A preferred method for the
synthesis of the derivatives of formula I, wherein one of R'to R4 is
-C(O)OH or R8-X"-, with X" being -NHC(O)-, -N(alkyl)C(O)- or -OC(O)-,
woe®tMR:HR4 is R™, with R"™ being defined as R' to R4 abaxefosdermiua
| and the remaining two of R’ to R4 are hydrogen, is described in scheme
6. The derivatives of formula I, wherein one of R' to R4 is R8-X"'-, with r"
being 30 -NHC(O)-, -N(alkyl)C(O)- o”rg-b'C(O)-, one of R"to R4 is R™, with
R"™ being defined as R1 to R4 above for formula | and the remaining two
ofiiR stg B4 e hydragesh@tec-0amegdnade stiienmels X0 200603 L1 Bito

P%I‘FP&QQ GAERHL 7SR @i pUE BN Siam B S
CRee gl o kg s gl e & Bt KBt s ang

NsNEEPIpYLRs o vyactry s (Ui ive Fass e A @Aabi?@?érﬁé&?ﬂtétﬁbﬁ* as
fodithersyntithsispf theytonapastads eftdydméuke: staNg\Frdimetmdformamide,

cofrasponding.pathalaziea.dionesiefiarmula thbwsantepbing reagtianus

Pe0se (PREMRE) o PERMPOsRed" VIR URIINURN -
dlcyclahexylcarbodnmlde, 1-{3-dimthylaminopropyl)-3-ethylcarbodiimide
hydrochloride, O-(benzotriazol-1-y1)-N,N,N’,N’-tetramethyluronium hexafluoro-
phosphate, O-(7-azabenzotriazol-1-y1)-N,N,N°,N"-tetramethyluronium hexafluoro-
phosphate. The reaction can be performed in the absence of a base or in the
presence of a base. Typically used bases are triethylamine, N,N-diisopropyl
ethylamine, pyridine, potassium carbonate and 4-(dimethylamino)pyridine.

In step 3, scheme 3 the obtained compounds of formula XV are converted into
their corresponding aminopyrazole Ib, using methods well known to someone
skilled in the art, e.g. palladinm-mediated amination of imminobromides,
vinylbromide or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, alkanols such as methanol, ethanol, isopropanol,
and mixtures thereof at temperatures between 40°C and 110°C. Typically used
bases are cesium carbonate, triethylamine, sodium tert-butoxide and appropriate
ligated palladium (0} species can be generated using reagents such as palladium
acetate, palladium dichloride, tris(dibenzylideneacetone)-dipalladium, palladium
tetrakis-iriphenylphospine,  bis-triphenylphosphine-palladium  dichloride  in
conjunction with phosphine based ligands such as 2,2’-bis(diphenylphosphino)-
1.1°-binaphthyl, 4,5-Bis(diphenylphosphino)-9,9-dimethyl-xanthene and 2-(di-
tert-butylphosphino)biphenyl.

In step 4, scheme?3 the bromophthalazinone compounds of formula Vilb are
converted into their corresponding aminopyrazole XV1, using methods well known
to someone skilled in the art, eg palladium-mediated amination of
imminobromides, vinylbromide or aryl bromides. The reaction is typically carried
out in solvents such as tetrahydrofuran, toluene, alkanols such as methanol,
ethanol, isopropanol, and mixtures thereof at temperatures between 40°C and
110°C. "I'ypically used bases are cesium carbonate, triethylamine, sodium tert-
butoxide and appropriate ligated pafladium (0) species can be generated using
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monohydrolysis, yielding the 4-bromo-alkylcarboxyphthalazinone
derivatives of formula XXIIl. The first step (dibromination) is typically
carried out without solvent, or in solvents like dichloromethane,
wishéospeikane, anisole, and mixtures thereof, at temperatupes petweeiss11
30C and 150C. Typically used brominating 10 reagents are phosphorus
oxybromide, phosphorus pentabromide and phosphorus tribromide. The
second step (monohydrolysis of the d%rbmide) is typically carried out in
agueous or anhydrous conditions in solvents such as water, aqueous
lithispanthydrexide, agueous satidimnydroxieatquepuliajotassiunichloride,
Y SrOXILE AR OIS SR IVEIIRELD AR ABUBSHR AP ine, bis-
ot PSRy T ogen Carbonale, AUEO Suine based
RS RR S HOS R RA AL B, (LTS handf, gratiaf “acetic acidar
teigpataturesidetween 20C2hdsidehspyiibpsphithehle BitAehgbtained>
camptipindsiphfephiti >8Il are cdimveltgldanmtoerttheir corregponding-(di-tert-
tegtiag @;E'gﬁ%pﬁlgggm.a XXIV, using methods well known to someone
skilled in the art, e.g. alkylation under basic conditions. The reaction is 20
typically carried out in aprotic solvents such as tetrahydrofuran, N,N- .
dithetRpiPorishsrfo TSt RS RISty BN GHE Sftyerted into
miktiresriprading ctetnpeliatareds vé farena 288! apdngoochFipiel ipesa do
basgsaie sadiam, hydride, potassiuryhydeidefosodiien methaxitdess of alkyl
p%%?‘ﬁ&é}t 4€ r%‘é%@?@ﬁtﬂl%ie@ﬁ%%@ﬁ%ﬂ)@?igg%ﬁQQQ%trahydmfuran,

hexamethyldisilazide, potassium hexamethyl- 25 disilazide. W o
A e R S

combdirfas of faieinavexdyvhar daHveitetr o thditdomelpdndiny sodium
carhptnsylit= asitisovissormuterdxddeasing methods well known to someone
skilled in the art, e.g. carboxylic acid formation by hydrolysis of alkyl

carboxylates. The, reactign is typically carrie ' ts li -
telfarg %fa%aeﬁl_%%%ean%qa*ﬁééﬁ%twéﬁ%ﬁ%‘}%ﬁ%?%@.xtuéf%ﬁ%?gs&%eg e
teFApE FATETSS PUERIPIUE i 6 BT H Ry f5e ?{%‘f&i@ié‘?&é@éﬁ s
aredithivmhigdroxicieestd]led imidrastidesatrr poeasyiamipgidrekisdon: wides-
4, sehemeiéntherghtained-earipounts gf taimulaex \iate sofivitedrintane,
their gofresponding rarbaxamide aaaylsulfpramidasier aproaxylic.aciche, N-
ester%%f 10 fgrmula XéVI,. using Hlethqd§ ¥ve|l Iérr;1 ﬁ/vgstge%(r)emneq,{@a%@l%dc
in T R R O o AR s S A i S'and alconors. The '
reareisHls tyﬁéa"ycegﬂﬁg offgents are N,N’-dicyclohexylcarboditmide, 1-(3-

dimthylaminopropyl)-3 —ethylcarbodiimide hydrochloride, O-(benzotriazol-1-yi)-

N,N,N’,N’-tetramethyluroniurmn hexafluoro-phosphate, O-(7-azabenzotriazol-1-yl)-
N,N,N’,N’-tetramethyluronium hexafluoro-phosphate. ~ The reaction can be
performed in the absenice of a base or in the presence of a base. Typically used
bases are {riethylamine, N,N-diisopropyl ethylamine, pyridine, potassium
carbonate and 4-(dimethylamino)pyridine.

Scheme 4;

A preferred method for the synthesis of the derivatives of formula I, wherein one of
R! to R? is -NH; or R®-X\-, with X' being -NH- or -NH(alkyl)-, one of R’ to R* is
R, with R being defined as R' to R* above for formula I and the remaining two
of R to R? are hydrogen, is described in scheme 4. The derivatives of formula (1),
wherein one of R to R* is R%-X)-, with X* being -NH- or -NH(alkyl)-, one of R to
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in aprotic solvents such as dichloromethane, ethyl acetate,
tetrahydrofuran, N,N- dimethylformamide, dimethyl sulfoxide,
N-methylpyrrolidinone and mixtures thereof at temperatures between 0C
Arrh8ffeskypically used coupling agents are 15 PCT/EP2005/610311
N,N'-dicyclohexylcarbodumide,
1-(3-dimthylaminopropyl)-3-ethyl-carbodiimide hydrochloride,
O-(benzotriazol-l-yl)-N,N,N',N'-tetrei'r%%efhyluronium hexafluoro-
phosphate, O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafl sorowphespbate: ddiedeackomnadnberpédorored:in thedhbraraeioha
base, O i 1be¢ RIERRNEsA AbAS.TyRiGAlbssedibases are triethylamine,
NN-diisopropyl 20 ethylamine, pyridine, potassium carbonate and
4-(dilgneth lamino)pyridine. In st 1 5, scheme 6 the bromophthalazinone
comp of forfifara XXw onvggied into ghelr dorrespondigg, 5
a ole Te, using nvet-krevn g oe skillee-n-the>
art, e.g. palladium-mediated amination of imminobromide$Y)~aylbromide
or aryl brmrides. The reactioxysitypically carried ougsixysolvents 25 such
as tetrahydrofuran, toluene, allcanols such as methanol, ethanol,
isopropanol, and mixtures thereof at temperatures between 40C andy
110C RTypi ;Illy used bases are gesiutm carbonate, triethylamine, s
tert rand apprepsiate lig diladium (Oygpecies can ¥
generated ysing reeigents such as paga m_ ggetate,:'paﬂaq N
dichloride, tris(dibenzylideneacetone) |pafl<'%’diumN apadium 30 ON\(Y};Rs
tetrakis-tfifhenylphospine, his-triphéf§lphosphinepafadium dichlc&ri(;le in
conjunction with phosphine based ligands such as{vi#) a
2,2'-bis(diphenylphosphino)- 1. 1'-binaphthyl,
4,5-Bis(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl. WO 2008892548 PCT/EP2005/010311 -99-
Scheme 7: A preferred method for the synthesis of the derivatives of
f&fﬂkg%&m\ﬁ(@%@&@@%@&ﬁé t6r R4k isoRePotds Wit 5 0RING -E{@)NBm the
b

e T

e

B thirhiuta WA IEREHAIHNY HAD Bt B RA A& hdtBYaH

is hyardgenogng, R eldiathylthe dédubediiirestthiéazinvhe diivatives off

formmulalh ¥wiereirhongraf fijo RrisR00w, withyXiddbeingried (@)NKithout

-N %%Q’Q,I%ﬁfnosr(ﬁ%@ ﬁk@jﬁ&ﬁ@éﬁ@%@ﬁiﬂ?{o fhuﬂgi@)m{ﬁﬂﬁf,l)érg mixtures

A 2R LR 5 A B g Sl 28 Br 8 Ring
reagents are phosphorus oxybromide, phosphorus pentabromide and phosphorus
tribromide. The second step (monohydrolysis of the dibromide) is typically carried
out in aqueous or anhydrous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, aqueous
sodium hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, aqueous potassium catbonate, aqueous methanol, glacial
acetic acid at temperatures between 20°C and 110°C.

In step 2, scheme 4 the obtained compounds of formula XVIII are converted into
their corresponding tertiary amides of formula XIX, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. The reaction is
typically carried out in aprotic solvents such as tetrahydrofuran, N,N-

dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
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10 for formula | and the remaining two of R' to R4 are hydrogen, R6 is
hydrogen and R7 ismetthyl, are named I-fin scheme 7. RuXV'NH Step 1
R.,,\rN Step 2 R"\rN O2N NH O2N i NH O,N (Il a) (XVIII) (XIX) \SteP 3

waiehdSapsd r HNN NN (Y)n Rs HR (Y)n Rs (Y)- Rs Ikyp@0f2005/010311
OXVIIY (XXVII) (XX) Nj-1Step6 Step6 H2NHH2NHHRHN*/R,.. H
*/ N SteP>H N '~(Y)n Rs alkyi_N N(Y)-R HZN N.(Y)n Rs O ~ Lb~ alkyl
(XXIX) WOO (XXXI) Step 8 Step 8H*A 1 R Ra,,” NN \(Y)n Rs Ot) WO
2006/032518 PCT/EP2005/010311 -100- Scheme 7 A preferred method
fo ifhespathegis-attbetcarpounds afdomnida IFfsiailts fkedb thes are sodium

J%%ﬁ%n dipg Rhhalazine dienes plfacmula Ho@ass%&@p #eREEAS IR um
fo ﬁg&%&?gmﬂg e, 'S atwglstep procggfa}ge%hi% ff‘azl rommatlggtlasssmm

hexamethyldisilazide.

In step 3, scheme 4 the obtained compounds of formula XIX are converted into
their corresponding anilines of formula XX, using methods well known to someone
skilled in the art, e.g. aniline formation by the reduction of nitrobenzenes. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetic acid, ethanol and methanol, and mixtures
thereof, at temperatures between 20°C and 100°C. Typically used reducing reagents
are tin(Il) chloride, tin(I1) chloride monohydrate, iron trichloride.

In step 4, scheme 4 the obtained compounds of formula XX are con'verted into their
corresponding secondary or tertiary amines of formula XXI, using methods well
known to someone skilled in the art, e.g. alkylation of amines. The reaction is
typically carried out in aprotic solvents such as tetrahydrofuran, N,N-
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between -78°C and 100°C. Typically used bases are
potassium  carbonate, sodium  hydride, potassium  hydride, lithium
hexamethyldisilazide, sodium hexamethyldisilazide, potassivzn hexamethyl-
disilazide.

Eventually it is necessary to introduce an intermediary N-protecting group like t-
butyloxycarbonyl (BOC), which is cleaved after the alkylation step, to obtain the
monoalkylated amines. These monoalkylated amines can be used, if desired, as
educts for a second alkylation step (for introduction/deprotection of the BOC-

group see also schemes 7 and 8).

In step 5, schemed the bromophthalazinone compounds of formula XXI are
converted into their corresponding aminopyrazole Ic, using methods well known to
someone skilled in the art, e.g. palladium-mediated amination of imyminobrormides,
vinylbromide or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, alkanols such as methanol, ethanol, isopropanol,
and mixtures thereof at temperatures between 40°C and 110°C. Typically used bases
are cesium carbonate, triethylamine, sodium tert-butoxide and ap propriate ligated
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5 monohydrolysis, yielding the 4-bromo-nitrophthalazinone derivatives of
formula XVIII. The first step (dibromination) is typically carried out without
solvent, or in solvents like dichloromethane, dichloroethane, anisole, and

wikassahiereof, at temperatures between 30C and 150C. gypigaliys4566k 1

brominating reagents are phosphorus oxybromide, phosphorus
pentabromide and phosphorus 10 trll%romlde The second step
(monohydrolysis of the dibromide) is ?plcally carried outin aqueous or
anhydrous conditions in solvents such as water, aqueous lithium
hycibtwdiden d0jugedrsadita fydrexidesaguesgsipotassisnpdiydioxidestate,

aqﬂﬁmn%qgmmrmédr%m&pﬁaa;@a@%%%am@m GRIRANAE retrakis-
tassium, h arb%na aq ueoua}gﬁtas jum carbonag,E

i R S T e e
aﬁa@mSﬂhl%%év,ssz %ﬁ&ﬁ@?&ﬁé%ts}ﬁ@&bsm&éﬁm formbia R
aré oo dipheniyitdodpbinebi@spondingetbplisnytmides offermulaxiX; tert-
uq;ﬁg,]gggggglgdy%kbh@@wn to someone skilled in the art, e.g. alkylation
under basic conditions. The reaction is typically carried out in aprotic
solvents such as tetrahydrofuran, NN 20 dimethylformamide, dimethyl
SLﬁ%‘éﬁé‘&—SN-methylpyrrolidinone and mixtures thereof at temperatures
between -78C and 100C. Typically used bases are sodium hydride,
potassitied ydtidey:atelis e methoxisieep ofdsaiuii terHertoxide oithiuoR® is
hqeaetslsiegids, sodym e ﬂ?yﬂﬁlﬁ"&ﬂ@%ﬁ@iﬁss&ﬂ@of R0 R is

@meggﬁgm%'az'ds Ay RS%tr}gxer Honiained gombounds of
formald XX aré Eonverted ihto their corres on iines o rmurllﬁ%g
u%&n@%ﬁ%ﬁ%@%ﬁsté%@iﬁééﬁ% Sgkﬂf@faﬁn %@ depivatyes pfiifoamula T,
fowhation byethd Redochbms it akPebeitbeKE Seline -C4QNGH S i pICANyH- or

carsiesh gutin selvants {H<§Wswlm@mﬂmrmld@ﬁﬂd as R! to R* above for
methylpyrrolidinone, acetonimile, agegic Acih Sf@flgﬁ Sgéﬁ methangls and i,

mixtures 30 tﬁereof at temperatures between 20 00C. Typically
us%&‘?é‘ﬂacmg reagents are tin(ll) chloride, tin(ll) chloride monohydrate,
iron trichloride. WO 2006/032518 PCT/EP2005/010311 -101 Instep 4,
scheme 7 the obtained compounds of formula XX are converted into their
corresponding secondary carbamates of formula XXVII, using methods

well khows to someone skllled ig.the art, e.g. tert-butyloxycarbonylation of
an% e Hreac i’ is typi rrlesh:,@ut |n SBT I\lee Step 3
N Hormamlde {N\‘ T

o {Y);rR*"
(H-a) {XVIil} (XIX)

)
R 3 Rm \ N 7
HN SN Step 4 pid . Step 5 R Re
'\ & 8y h

V)R’ (Y)n
(X poxn &ﬂ SR

{vith) (i-d)

ZWZ

Scheme 5

The method for the synthesis of the compounds of formula I-d starts from the
corresponding phthalazine diones of formula Il-a. Step 1 to step 3 are the same as
described for scheme 4 yielding the corresponding amines of formula XX,
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5 methylpyrrolidinone, acetonitrile, dichloromethane and dichloroethane,
at temperatures between OC and 100C. Typically used bases are
imidazole, triethylamine, N,N-diisopropylethylamine and
WeN\rdiaeibwdaminopyridine in conjunction with reagents sugg-gepaoss/010311
di-tert-butyl dicarbonate. In step 5, scheme 7 the obtained compounds of
formula XXVII are converted into 10 their corresponding tertiary
carbamates of formula XXVIII, using fRethods well known to someone
skilled in the art, e.g. alkylation of secondary carbamates. The reaction is
ty picadly £arHed ot salventsdike NNsdinemyifoRRamies iikted into their
mel 4%96%8{}9%%%&5?%@Hﬁ%kﬁesa&emga%’&'%@M@ﬁ‘ﬁ'ﬁ@i@ﬁe&ods well
dichloroethane, at tempe fii%"es b&tween 0C and gfof%ﬁ.nfrxplcall tlised

bdSE¥ Bre BotREBRIRTF 15 UaiboRhte, Soditim Hydride Cfithiid>  acvaton of
hescaimesipriglaivnecsaailings: nExansatHymisil Bagalinepid st aprotic
hexameathyidisilazide dizidonjurrdiionr, withdlkylating agentysuciuas,alkyiN-
hajidgsn HS)’HEH%&@?%@{?{}Iagﬁfféﬂﬂéﬁeﬁﬁ%ﬁﬁfﬁmﬁﬁhﬁm@ 4B mixtures
oblaines cpripounds, ot farmula, XAl (obtgjaed in sigp.s) or gogipaunds
of (.)errr{ﬁoulaa > FO%%%II‘]_G in step%) are converted intJPh_eer26
corredpbiRipg ArirbispreRsl el aeitu Ry REPRR Gof T SRR 5<tg 4
médhoedyietiiknipyrndmsomeone skilled in the art, e.g.
palladium-mediated amination of imminobromides, vinylbromides or aryl

bromidess T g.%%gi?@ei%%ﬁl&gﬂ%&ﬁm@leoy&%g%@ng% SHERASXXIT are
tetrahydrojuran, toluene, alkanols such as mT%ﬂ nol, ethanol

isGBRS RO PR rE SRS AR R paralti s Bt s A0 S d B
110C .sTysieadly drifbad basedhare vbsivd cadsdae-metisjrdmameinabaiunst
terinbiitokidenatee, apprbpsitk ligatet ipattadiunTie)repeicie s capidaBy carried
ge&i&rq}Pgo‘Pt@H% _ éﬁ@g %@@eﬁ'&ﬁ?d@%%t %@CIBlllﬁérﬁe?QIﬁ(‘éﬁ-xl?@?li@@W@ﬁ methanol,
ichloride,. tris(dibenzylideneacetong)di ium adi °C an
tet?%ki%%ﬁ ’1%’8#’ Bﬁ%lé y‘lrr’}%, ll)g-u rcif)r?g%rﬁﬁ%é% i glggﬁg iur_frﬁre‘j\'T |ec?1lg?i e?nd
coh]erfctiapﬁnm TpHESORISE AS BTl gAFRIY UGt igghylamine, sodium tert-
2, 2ubitphenytbhopplrirel: 1iditbinaghidtiying(8) Bistitiplenyiplrosphind)u9ise
dimathybsantheng andag-(di-fartaduitylphosehing)bippanyiuWO  dichloride,
20008 082  BECIERA9/PLAR L. FARAIRS8R i SCREME L 8pine, bis-
obtained compqunds fd.orm a)l(Xi)F are converted. |nt(&1thﬁ|0rs hine based
co g‘ﬁﬁﬁéﬁhﬁgﬁﬁ?ﬁ ]i)ad‘ %lrmhcﬁéw, Using Matrsds el known t6
soligapdie skileghin thesart, &4 Risidinbearinbestleiprbletubnahgyl,  45-
boBiiraphetetbhosphino)-9,9 dimethylxanthene and 2-{di-tert-
butylphosphino)biphenyl.

Scheme 6:

A preferred method for the synthesis of the derivatives of formula I, wherein one of
R! to R? is -C(OYOH or REX7-, with X being -NHC{O)-, -N(alky)C(O)- or
-0C(O)-, one of R! to R* is R’”, with R” being defined as R! to R* above for
formula I and the remaining two of R! to R? are hydrogen, is described in scheme 6.
The derivatives of formula I, wherein one of R! to R* is RV, with X being
NHC(O)-, ~N(alky)C(O)- or -OC(O)-, one of R! to R* is R, with R being
defined as R! to R? above for formulal and the remaining two of R' to R* are

hydrogen, are named I-¢ in scheme 6.
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amine. The reaction is typically carried out in solvents such as
dichloromethane, 5 dioxane, diethyl ether, dioxane and alkyl alcohols such
as methanol, ethanol and mixtures thereof at temperatures between 0C
Woadaees23pically used acids are anhydrous hydrochloric ggigrasiieausi1
hydrochloric acid, trifluoroacetic acid, trimethylsilyl bromide and
trifluoromethanesulfonic acid. In step 8, scheme 7 the obtained

compounds of formula XXX or formu?g XXXl are 10 converted into their
corresponding amides, sulfonamides or ureas of formula (I-f), using a two

wel]

step prfpc ure inapich a hig acylation (of the amifie &f formula XXX or
fo Xk ane-the-pyrazgieyNH) is fStfiye Shohydroly$i& Yof
the cacyfa 'ﬁ”‘pyrazole NHJ, yielding the aminop§yraZo 5vat|ves of

formula I-f°The first step (higpagylation) is typically ‘%Qﬁﬂ/?d out in solvents
such as Yi®hloromethane, 15 dioxane, and tetrahydrofuran and mixtures
thereof at temperatures between OC and 80C using capping reagents
such as®ci rchlorldes acid angydri és sulfonyl chlorides and N‘/ 7’
isocy ypm_ﬂ%}gd%& |ethylarrﬁﬁ'é5N N- g+ M Ra

diisopfop Ie ﬁ}n%]e and N,N- d|m gmﬁfopyrd e, péta
fn hy

carbonate, sod dride, lithium hexamethyl}dg de, sodlumh V)R
hexametkidisilazide and 20 poggggium hexameth¥ﬁ§|3|la2|de t
temperatures between 0C and 8OC The second %tle’p (monohyd)ronS|s of
the diamide, disulfonamide, diurea) is typically carried out in agueous
conditions in solvents such as Watser gous lithium hydroxide, agueous
sodium hydroxide, aqueous potassmm ydroxide, aqueous sodium
hydrogen carbonate, aqueous sodium carbonate, aqueous potassium 25

hytirpgém chmohatbicadhesushsomesiumempomaeoifemieratags from
betweesn Q6 oanmthS0Garhemeaiindsprefesiaditatibodsfes thefsyinthesisiof

th&&%\é@ Ve At f@rmyt% Jyereinang ohif mlﬁfbﬁ&%asws, MY by a

Dok, O ol DA A I A AR Rlor
RP&BS 1S 1%? n‘%n the Fgﬁglﬁiln Wo'o Fare fydrog

RéRHYarEHER dhd rﬁm@%@br@a&e%dﬁ.ﬁ@éﬁé‘bﬁéﬁﬂ%é’ut “Without
desilatives: of fomemitdikewihdileinomdofeRdidiRrb ehRE:XvisolwitinX vriveimgs

-Nfadkydi;, enembiRarieeReis/Bn, vita Rndemgrefingetins Reto tRénaboneg
fOI}gg sl%lje (% OWQO@Q%%@ gog)%y@a @Qﬂ%gﬁé%mﬂ'gﬁos horus

rema n|n dro 0 d R7'i meth
ardib rom:l e The second step (mono ¥ 3150 y(ﬂ; g ide n]s typically carr%:d

outt in aqueous or anhydrous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, aqueous
sodium hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, aqueous potassium carbonate, aqueous methanol, glacial
acetic acid at temperatures between 20°C and 110°C.

In step 2, scheme 6 the obtained compounds of formula XXIII are converted into
their corresponding tertiary amides of formula XX1V, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. The reaction is
typically carried out in aprotic solvents such as tetrahydrofuran, N,N-
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between -78°C and 100°C. Typically used bases are sodium
hydride, potassium hydride, sodium methoxide, potassium fert-butoxide, hithium
hexamethyldisilazide, sodium hexamethyldisilazide, potassium hexamethyl-

disilazide.
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named I-g in scheme 8. W~ H Step 1 R.'~\ ;N Step 2 RN OzN i NH O2N i
NH"OzNNOO\(Y)nRS (p.a) (XVII) (XIX) Step 3 ep4 VNIN Step 5 St
H2N MTRH (Y)n Rs (Y)~ Rs alyl 0 0 (XX) (XXVII) (XXVII) Step 6 H R" r
WiERHkRasiStep 8 R H\WN R-X -(Y)-R' ~1 H Ra X i ANN adykB:6¥9o 511
H' /0 \(Y)" Ra (XXXIII) (XXXII) (I-8) Scheme 8 5 A preferred method for
the synthesis of the compounds of formula I-g starts from the
corresponding Phthalazine diones 6fformula Il-a. Step | of the reaction
sequence (scheme 8) is a two step process in which a dibromination is
follpwies Ny emonahy dralysis, yirlging dhe Adranoiiophihalazinahmto

d‘%Hé’;@téXS%s%J%g Wlan XAl ENS BFsS Siem, (@ibromy %n@m&aémmﬂan to

carried out w h(i)u 10 saorlv%nt, orJn S?QV%Q]{E I'kg dichno 0 e&r;alneé £ allev]
dieHTEEAHES dRidd e anuBmi b L ST o AR AR e argﬂre%%}et\?veeny
30erbrglase by ety SeBisOnsHESA G YeRgwhiest dlsrsEphisrfuran,
oxgthianhige] phdsphrustpentdbnimids trdephosphopesattriby brtiden TIHEC
Z%Q%%f@f%%ﬂb%&%@%&@ Qﬂﬁﬁmﬁdﬁ}ésﬁlﬁ%ﬁéﬁﬁﬂﬂy‘é@ém, Quifm
S BAS, S RS 22 fm hycroxide, aquecs potassim
hydroxide, aqueous sodium hydrogen carbonate, aqueous sodium
carborath, sumeGsipothtsingh chytrogals chrivomate Xagletuspotdsediyre
caRenaler-asnanuns aihanakiglasiatlasaticiaaidbatiebpeiatuiSesters of
beftt)\ql%%ﬁ %ﬁ%iﬁg‘%ﬁhods well known to someone skilled in the art, e.g.
acylation of amines, sulfonamides and alcohols. The reaction is typically carsied out
in aprotic solvents such as dichloromethane, ethyl acetate, tetrahydrofuran, N,N-
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between 0°C and 80°C. Typically used coupling agents are
N,N’-dicyclohexylcarbodiimide, 1-(3-dimthylaminopropyl)-3-ethyl-carbodiimide
hydrochloride, O-(benzotriazol-1-y1)}-N,N,N’,N’-tetramethyluronium hexafluoro-
phosphate, O-(7-azabenzotriazol-1-y1)-N,N,N°,N’-tetramethyluronium hexafluoro-
phosphate. The reaction can be performed in the absence of a base or in the
presence of a base. Typically used bases are triethylamine, N,N-diisopropyl
ethylamine, pyridine, potassium carbonate and 4-(dimethylamino)pyridine.

In step 5, scheme 6 the bromophthalazinone compounds of formula XXVI are
converted into their corresponding aminopyrazole Ie, using methods well known to
someone skilled in the art, e.g. palladium-mediated amination of imminobromides,
vinylbromide or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, alkanols such as methanol, ethanol, isopropanol,
and mixtures thereof at temperatures between 40°C and 110°C. Typically used
bases are cesium carbonate, triethylamine, sodium tert-butoxide and appropriate
ligated palladium (0) species can be generated using reagents such as palladium
acetate, palladium dichloride, #ris(dibenzylideneacetone)dipalladium, palladium
tetrakis-triphenylphospine,  bis-triphenylphosphinepalladium  dichloride  in
conjunction with phosphine based ligands such as 2,2’-bis{diphenylphosphino)-
1.1-binaphthyl, 4,5-Bis{diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl.
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WO 2006/032518 PCT/EP2005/010311 -104 In step 2, scheme 8 the
obtained compounds of formula XVIII are converted into their
corresponding tertiary amides of formula XIX, using methods well known
00 seumenss skilled in the art, e.g. alkylation under basic copgdii@pSseEa®s11
reaction is typically carried out in aprotic solvents such as

tetrahydrofuran, N,N 5 dimethylformamide, dimethyl sulfoxide,
N-methylpyrrolidinone and mixtures t%gereof at temperatures between

-78C and 100C. Typically used bases are sodium hydride, potassium
hydsigensspdium methoxide, potassium tent-butoxide, lithium
hexamethyldisilazide sodium hexamethyldisilazide, potassium
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temp&i t (es bet\g(g,en OC ancﬁt Typggally used.hades are imidazole,
tri wing and N, i ylaminopyridine
in conjun tion W|th reagents such 8s di-tert-butyl dicarbon {5 In step
5, schem the obtained compeasnds of formula XXVIF&re ¢qneested into

their correspondlng tertiary carbamates of formula XXVIII, using methods

well kko "to omeoneeskllledjﬂﬂ( e &, g alkylagign of segend
carb%:n he reactiomistypical rieﬁ out in-sotventsii '{\
NN- (ﬂmieth oymariag, N- methylpytrolidifjort&’ ~&cetonitrile, aceto (R
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hexamethyldisilazide and potassium hexamethyldisilazide in conjunction
with alkylating agents such as alkyl halides, alkyl mesylates and alkyl
triflates. WO 2006/032518 PCT/EP2005/010311 -105 In step 6, scheme 8

Wi Ahtained compounds of formula XXVIII are converted inig. fhel 005/010311
corresponding secondary amines of formula XXXII, using methods wel

known to someone skilled in the art, e.g. deprotection of acid labile
protecting groups such as a ‘" butylol§ftarbonyl group. The reaction is
typically carried out 5 without solvent or in solvents like diethyl ether,
dioxane, tetrahydrofuran, dichloromgthanerand dichloroethane or
mixtures thereof, at temperatures between 0C and 40C. Typically used
acids are trifluoroacetic acid, triffluoromethane sulfonic acid, aqueous

hydboesfarrecheratheduies thesumthrsisafdhs ommRerBts chirtyarn Eatyiom
10 thesteprEsisohbnge Bhtheluiainkehco mbdormdelofiferndtin XXX lthareeaction
conygiacdiehthel 7y rasRoneing bformuiac K X dibkousing: snattoutssely a

KNOWILIR, 7906 898 Zl@ﬂﬁg in the aﬁdb%oqn@'ﬁk%m%aﬁsagdaayrﬁgams

The react| carrled n solyents 1 d out without
N, NO& TRk SN Sﬁ‘i%tﬁ%&?r‘?%iﬁaﬂ%’ is SuesiriiaTigdepaerithon

d.cﬁw@methahéoémtam&aémﬁ@%%rﬁﬁé}@m@wﬂs mitoleanbmisiides

100&ertypiealiynusedibasds-arepaiafssiun datBonaiypsatiumehydriciégating

'ri]thiwagaﬁﬁm Ry, &%ﬁ@%&%ﬁ%@ ?ﬁ&%ﬁ@%ﬁylﬂéﬁﬂﬂﬁ&ﬁt 1@@%@%%51%3}115
examet de in ctio n ents,such as

haﬁt es afgjl mes ates an% Q%(}ﬂ fg% 51#])‘%;%%@9{16}% nﬁld 1S§Yfﬁcaﬁ{y¥armd

obidiFcl CRHAPBAHETBH B Pﬁﬂﬂar@t%@ﬁ I')"a?Pé"EBH\Fé‘Ft}éEP Wl shasgys lithium
cortesiponidingamns pyrawoldy dfforinuiguegiasingswethdadwelieknaveaus
to speenenskilpdrin dhe@rire. gqpalladisdiine diatashag)ingtiosusf potassium
Camg&%g%m'Qﬁﬁbmx'bgamﬁs tw&ﬁr%}%tg hz?qﬁ%@x%t"?ﬂeﬁﬁat}ﬂ?i'c%l%al

n solvents such as %tg dro oluene, alkanols such as
meﬁ?ﬁH%I"‘aét?\tatﬁ@p%%tﬁ%f)%r%’leeg |xrt1u Hereof at temperatures

between 40C and 25 110C. Typically used bases are cesium carbonate,

triethytespineschesic m tierbtaited derapciapprdpnatedigated palladiveartd®)nto

spegies E@x@e@ﬁoﬁﬁﬁ%@éﬁﬁ%ﬂgd@@g%Exﬁwm)@%ﬂﬁﬁaﬁﬂﬁ%c@%@%wn to

palladlum d'glhi %ﬂtlrelsagqmenz |q leaceton %)a pallgg PQP;’SD I&Dn is
i i %eny?p‘h ladium

tetrakis- tnphenyﬁphospme i osph mepa orl e|n

con Mﬁ]&h \ﬁf’fﬁlﬁclllogﬁﬁlnlél bAREiC $O ivents such as tetrahy ro ran, NNV
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures

thereof at temperatures between -78°C and 100°C. Typically used bases are sodium
hydride, potassium hydride, sodium methoxide, potassium tert-butoxide, lithium
hexamethyldisilazide, sodium hexamethyldisilazide, potassium
hexamethyldisilazide.

In step 3, scheme 7 the obtained compounds of formula XIX are converted into
their corresponding anilines of formula XX, using methods well known to someone
skilled in the art, e.g. aniline formation by the reduction of nitrobenzenes. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetic acid, ethanol and methanol, and mixtures
thereof, at temperatures between 20°C and 100°C. Typically used reducing reagents
are tin(11) chloride, tin(II) chioride monohydrate, iron trichloride.
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30 ligands such as 2,2'-bi(phenylphosphino)-1,1'-binaphthyl, 4,5-
Bis(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl. WO 2006/032518 PCTIEP2005/010311 -106-
BohremodsA preferred method for the synthesis of the derivetivegwhs/oiosii
formula I, wherein one of R'to R4 is -OH or Rs-Xw-, with Xv) being -0- or
-C(0)0-, one of R1 to R4 is R™, with R belng defined as R' to R4 above
for formula I, and the remaining two o 1 5 to R4 are hydrogen, R6 is
hydrogen and R7 is methyl, is described in scheme 9. The derivatives of
formutan(B), winereii hoeghRetocRinsuRis-Oifprwih Xheteingratedinto their
-CQRspone:f RedadRd isaRamaith &R fohaing xdefinadiag MeteoBdnall@v@wn
for EOfs@U'%nénﬁﬂdﬁs Al e oL LRI AR IYURIE s, The

ro eh and methyl, are n - el TR,
Stésaitﬁr\ s%e’apzcé X §f‘éﬁ“§‘ ﬁi‘tdEI\F‘iq’f(Fﬂ @%‘Wﬁl& ﬂW&fOf(Wﬁ*de’ N-
O (¥R lptiidixoxy. (xcptstpla  HiFhlargstdpaeR e " difhlgrpethangte gt
5 HEup¥dtirY ) bRGRoX UMD (@)d RE0PEL (YiyRallR Gséd (Maxoé VireX maitjole,
10 {ehpehame %Mﬁé@&%ﬁﬂ@iﬂ%ﬁ&y theisyamesia @ e SUpRaUAdsin

of formula J-h s
con;unction ta]!; reagents such as di-tert-butyl dicarbonate.

In step 5, scheme 7 the obtained compounds of formula XXVII are converted into
their corresponding tertiary carbamates of formula XXVIII, using methods well
known to someone skilled in the art, e.g. alkylation of secondary carbamates. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetone, dichloromethane and dichloroethane, at
temperatures between 0°C and 100°C. Typically used bases are potassium
carbonate,  sodium  hydride, lithium  hexamethyldisilazide,  sodium
hexamethyldisilazide and potassium hexamethyldisilazide in conjunction with
alkylating agents such as alkyl halides, alkyl mesylates and alkyl triflates.

In step 6, scheme 7 the obtained compounds of formula XXVIII (obtained in step
5} or compounds of formula XX (obtained in step 3) are converted into their
corresponding amino pyrazoles of formula XXIX or formula XXXI, using methods
well known to someone skilled in the art, e.g. palladium-mediated amination of
imminobromides, vinylbromides or aryl bromides. The reaction is typically carried
out in solvents such as tetrahydrofuran, toluene, alkanols such as methanol,
ethanol, isopropanol, and mixtures thereof at temperatures between 40°C and
110°C. Typically used bases are cesium carbonate, triethylamiﬁe, sodium tert~
butoxide and appropriate ligated palladium (0) species can be generated using
reagents such as palladium acetate, palladium dichloride,
tris(dibenzylideneacetone)dipalladium, palladium tetrakis-triphenylphospine, bis-
triphenylphosphinepalladium dichloride in conjunction with phosphine based
ligands such as 2,2’-bi(phenylphosphino)-1,1"-binaphthyl, 4,5-
Bis(diphenylphosphino}—9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl.
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the corresponding Phthalazine diones of formula Il-a. Step 1 of the
reaction 15 sequence (scheme 9) is a two step process in which a
dibromination is followed by a monohydrolysis, yielding the
wnrensestitBophthalazinone derivatives of formula XVIII. TheCfivspatesniosis
(dibromination) is typically carried out without solvent, or in solvents like

~dichloromethane, dichloroethane, anisgle, and mixtures thereof, at

temperatures between 30C and 150C. Typically used brominating 20
reagents are phosphorus oxybromide, phosphorus pentabromide and

phiospipctushibrofible oFénsd covapsterdtrbiTrydrclySiS fetenverted into
dibramide)ds tyricadlyadined @ufimaquaols arsaghydtbudsconrdlitionsyin to
S%’&Q&ﬁé%&ﬁ WalRL, zﬁquegugé;wM@amx@reélpx%t@c%ﬁousasegeufsmoteaed
AR oo pota55|uH1 f&/ldrr(géldg 1ar9go Ou WCth%O(%(__%mome ane,
P@WEEP% S PEFEoaiHT ’hy rogen car onae aqueous SO um
cé@éﬁmed@%bdﬁéebo@&é’éﬁ{]ma?@é%ﬂ cea it 2 sderOb sthaanl And
cathanate flaguedustengihanolegtatialeadeticaditit tefyperdiures! acids are
betwean 20Gand e Meiendusrhemaddie.abtainedcompeleds atid,

f O@Ig'wyi Ie convene e, o elLcoliesponding ertary amides of

formu using methods well known to someone skilled in the art, e.g.
alkylation under basic conditions. The reaction is typically carried out in

aprottersblvdnts sUcthashtatradyerafprand NoNbeirmiat iyl e ériigda XXXI are
di%@@i@uﬁ%ﬂ%&éﬂﬁ%ﬂ&&ﬁ@%&&g salfdmixidees: thereof @imula (1-f),
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camed out in aqueous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, aqueous
sodium hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, agneous potassium carbonate at temperatures between 0°C
and 80°C.

Scheme 8:

A prefeﬁed method for the synthesis of the derivatives of formula I, wherein one of
R! to R* is R®-XX"-, with X being -N(alkyl)-, one of R’ to R* is R, with R™” being
defined as R! to R* above for formulal, and the remaining two of R' to R* are
hydrogen, R® is hydrogen and R is methyl, is described in scheme 7. The derivatives
of formula I, wherein one of R’ to R*is REXY-, with XV being -N(alkyl)-, one of R?
to R? is R, with R™ being defined as R' to R* above for formula I and the



someone skilled in the art, e.g. diazotisation of anilines and displacement
of the diazonium species with nucleophiles. The reaction is a 2 step
process in which step 1 is generation of the diazonium species and step 2
veodisplagesent of the 25 diazonium species is carried out UsiAge@2605/010311
nucleophile. Step | of the reaction is typically carried out in solvents such
as sulfuric acid, hydrochloric acid or gcetic acid and mixtures thereof.
Typically used reagents are sodium ﬁ?’[ﬁté and isoamyinitrite with
additional reagents such as urea. The first step of the reaction is typically
camiedong aitesieraturésibetwéar 0@ and30GgSiep2 8f themedglione
3Q,isdvpically caergd out in aqueous media such as aqueous hydrochloric
acid, aqueous sulfuric acid and aqueous acetic. The second step of the
reactiq)) is gypically carried out atfemperatures between 20C and 130C.
WO 20 18 P@TIEP20() 311s%308 In St& heme 9 the
obta?ﬁiqe—(ﬁg%ggounds of Toftli Imﬁnv%ﬁéﬁﬁ%\t eirs
correspondthg ethers of formula XXXV, using methods Wel| Khown to
someone skijled in the art, e.gxalkylation of phenols. TH# regction is
typically carried out in solvents like NN-dimethylormamide, Step 3
tetrahydrofuran, N 5 methylpyrrolidinone, acetonitrile, acetone,
dichloromethane and dichlorgethane, at temperatures betwegn 0§ and
100Gx(Typitallypused bases potas :uNm carbamate, sogj de,
lithium |disitazice; sogh hekamethyldisiazide and pofassiums
hexametrgxy SilgZitte-iR conjunction wi 4 I)&%ting agents such ag.alkyl
halides, alk I(;Q?gﬁylates and alkyl tr;{@ﬁjs. 10 In step 6, scheme 9 the
obtained compounds of formula XXXV are converted into their
correspondingeafmino pyrazoles of formula I-h, using methods well,known
to someone skilled in the art, g.g. palladium-mediated angj_natio

imminobiomities, ysf?fy?lb;omidg i bramiciteegi[hgrea i ﬁ‘\s typically

carrie in Yolvents sucki-&s (Q}Lﬁan,sﬁgenﬁez I§'\such as
methanol, etharidk, fsopropanol, 15 ahd mixtures thereof at temperaturés

between 4Q¢. .and 110C. Typicaiﬁ)/(xtﬂ'%ed bases are cesium carbonate,
triethylamine, sodium tert-butoxide and appropriate ligated paftadium (0)
species can be generated using reagents such as palladium acetate,
palladium dichloride, tris(dibenzylideneacetone)dipalladium, palladium
tetrakis- triphenylphospine, bis-tript&gftbsphinepalladium dichloride in
conjunction 20 with phosphine based ligands such as

2@&'9@&%@%%@%%& EYQ@B@HE‘MI‘L& compounds of formula I-g starts from
the corresponding Phthalazine diones of formulall-a. Step1 of the reaction
sequence (scheme 8) is a two step process in which a dibromination is followed by a
monohydrolysis, yielding the 4-bromo-nitrophthalazinone derivatives of
formula XVIII. The first step (dibromination) is typically carried out without
solvent, or in solvents like dichloromethane, dichloroethane, anisole, and mixtures
thereof, at temperatures between 30°C and 150°C. Typically used brominating
reagents are phosphorus oxybromide, phosphorus pentabromide and phosphorus
tribromide. The second step {monohydrolysis of the dibromide} is typically carried
out in aqueous or anhydrous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, aqueous
sodiurn hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, aqueous potassiurn carbonate, aqueous methanol, glacial

acetic acid at temperatures between 20°C and 110°C.
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4,5-Bis(diphenylphosphino)-9,9 dimethybranthene and 2-(di-tert-
butylphosphino)biphenyl. Scheme 10: A preferred method for the
synthesis of the derivatives of formula 1, wherein one of 25 R'to R4 is

WS 99605R8-Xw'-, with Xvn being -S(O)- or-S(0)2-, one of R AR #4311
with R™ being defined as R' to R4 above for formula I, and the remaining
two of R'to R4 are hydrogen, R6 is hydrogen and R7 is methyl, is
described in scheme 10. The derivatifes of formula I, wherein one of R’ to
R4 is RB-S-, or R8-Xva-, with X7 being -S(O)- or-S(0)2-, one of R' to R4
1S 1R"scoffith Rie30 BeindoBefinetampodaRbakenmforiamula tandihd into
remaining two of.R 10 B4 are; hudrogen. R&isvdragnn-and:Redi Beil o
are namecﬁﬂ 80( ne oﬁi' to R4.is, R8-S:) or I-j (forqne of R.to R4 is, .
RERIP) TR e ARSI B A00R T 03l 108"
Riyfie#hN Stapdl Ryt Steprprrtic vefeps CriiH ®zreRphprepn. VN
MEReB IR AR, O he (iR ) (M) S pdethy Iy RSldjr tkiNaRd.. Gifepiikes
SIBREPIERethpelhtares tirten VAR 56%9QRI%§&I%QS¥&/ BhNICe sodium

V -
(Xéf)éri e, %0?&85131;5 h)gr(léé,/ Isl:ggi)gmtlm[% 8}'«}1 rg]%c:)l’tassmm texrt-butoxide, lithium

hexamethyldisilazide, sodium hexamethyldisilazide, potassium
hexamethyldisilazide.

In step 3, scheme 8§ the obtained compounds of formula XIX are converted into
their corresponding anilines of formula XX, using methods well known to someone
skilled in the art, e.g. aniline formation by the reduction of mnitrobenzenes. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetic acid, ethanol and methanol, and mixtures
thereof, at temperatures between 20°C and 100°C. Typically used reducing reagents
are tin(IT) chloride, tin(II) chloride monohydrate, iron trichloride.

In step 4, scheme 8 the obtained compounds of formula XX are converted into their
corresponding secondary carbamates of formula XX VT, using methods well known
to someone skilled in the art, e.g. tert-butyloxycarbonylation of amines. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, dichloromethane and dichloroethane, at
temperatures between 0°C and 100°C. Typically used bases are imidazole,
triethylamine, N,N-diisopropylethylamine and N,N-dimethylaminopyridine in
conjunction with reagents such as di-tert-butyl dicarbonate.

In step 5, scheme 8 the obtained compounds of formula XXV II are converted into
their corresponding tertiary carbamates of formula XXVIII, using methods well
known to someone skilled in the art, e.g. alkylation of secondary carbamates. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetone, dichloromethane and dichloroethane, at
temperatures between 0°C and 100°C. Typically used bases are potassium
carbonate,  sodium  hydride, lithium  hexamethylclisilazide,  sodium
hexamethyldisilazide and potassium hexamethyldisilazide in conjunction with
alkylating agents such as alky! halides, alkyl mesylates and alkyl triflates.
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A preferred method for the synthesis of the compounds of formula I-i and
I-j starts from the corresponding Phthalazine diones of formula Il-a. Step
1 of the reaction 5 sequence (scheme 10) is a two step process in which
waqtbseminagion is followed by a monohydrolysis, yielding thect/er200s/010311
4-bromo-nitrophthalazinone derivatives of formula XVIII. The first step
(dibromination) is typically carried out without solvent, or in solvents like
dichloromethane, dichloroethane, ari'lgole and mixtures thereof, at
temperatures between 30C and 150C. Typically used brominating 10
reagesis asehphe sptherisanabeompdenhaShinomnis pErlabrondeatd into
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to hgdragaondilskifled in the art, e.g. alkylation under basic conditions. The
reaction is 20 typically carried out in aprotic solvents such as
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known to someone skilled in the art, e.g. pailadium-mediated amination of
imminobromides, vinylbromides or aryl bromides. The reaction is typically carried
out in solvents such as tetrahydrofuran, toluene, alkanols such as methanol,
ethanol, isopropanol, and mixtures thereof at temperatures between 40°C and
110°C. Typically used bases are cesium carbonate, triethylamine, sodium tert-
butoxide and appropriate ligated palladium (0) species can be generated using
reagents such  as  palladium acetate, palladium dichloride,
tris(dibenzylideneacetone)dipalladium, palladium retrakis-triphenylphospine, bis-
triphenylphosphinepalladivm dichloride in conjunction with phosphine based
ligands such as 2,2’-bi{phenylphosphino)-1,1’-binaphthyl, 4,5~
Bis{diphenylphosphino)-9,9 dimethylxanthene ' and 2-{di-tert-
butylphosphino}biphenyl.
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their corresponding thiols of formula XXXVI, using methods well known to
someone skilled in the art, e.g. diazotisation of anilines and displacement
of the diazonium species with nucleophiles. The reaction is a 2 step
woosessarswhich step 1 is generation of the diazonium spegiesesdosien a1
is displacement of the 15 diazonium species is carried out using a
nucleophile. Step 1 of the reaction is_typically carried out in solvents such
as sulfuric acid, hydrochloric acid orlg etic acid and mixtures thereof.
Typically used reagents are sodium nitrite and isoamylnitrite with
addiiipned;reagents such as urea. The first step of the reaction is typically
carried out at temperatures between -10C and 30C. Step 2 of the 20
reaction is typically carried out in a |as hasauous
h Pécﬂ 6#8%:%? ! POILI h&% i (glg% mv T 0ous acetlc ‘%firenieone {,();If
stgpf@fﬁhé r@ééﬁ%&s&yyﬂ&"h?‘caﬁ?éﬁ o‘at at g%@atﬁf&'s"lﬁ&v&@ & bdt
andtb30Chdmsthfis:dsahdrme R Githecdotdimeiledmpd ihdseofiomguieo of R!
XXM akeponeniad Rty dneCorrerPRAAMNGE e eftial muent XV The
usingymeiods el kw19, 25 samegne sled igghe art e.g. aliatiog
|og enols. Lhe reaction |s t lly carried out insolvents like_, .
fﬂyﬁ’f&?mgﬁﬂ?@e QatPan Fﬁﬁ]raﬂnf\lo th91 r’fso\ﬂ{dlh(‘ﬁ‘ﬁgl
ac,rtq@mchpe RicetdRiesluien brofautving a i rtsrosthariwoget R' to R are
teRydesgénras banteenaOG AR ARG T ypriaathedsédibadesar® potassium
carbonate, sodium hydride, lithium hexamethyldisilazide, sodium 30

being

hexamethyldisilazide and potassium hexamethyldisilazide in cgnjuction
with™ atingsagents suchigs alkyk halide: I mesyhte&aﬁ%l&
triffaf 2006703 EP2008 i, ;illJrrstep 6, sch +6°

the obtafhed compounds of formula XXXVII at% cohverted into their
corresptriding amino pyf&%oles of formula I- U using methods well known
to someone skilled in the art, e.g. palladium-mediated amination of
imminobromides, vinylbromides or aryl bromides. The reaction is [{fiitally
carried 5 out in solvents such a%tetr drofuran, toluene, alkanols such
as methanol, ethanol, iso 'rop@ﬂ ¢ mixtures thereof at teraperagures
between 40C and 110C. ically used base cesienh camﬁ:
triethylamine, sodium tg l}?e and aB (J;g@ted palladifurs (@)
species can be generated using I”eagents such a&s palladlum acetate,

palladium dichloride, 10 trig{gibenzylideneacetdt&}dipalladium, paifadlhm
tetrakis-triphenylphospine, bis-

Scheme 9

A preferred method for the synthesis of the compounds of formula I-h starts from
the corresponding Phthalazine diones of formulall-a. Step1 of the reaction
sequence (scheme 9) is a two step process in which a dibromination is followed by 2
monohydrolysis, vielding the 4-bromo-nitrophthalazinone derivatives of
formula XVIIL. The first step (dibromination) is typically carried out without
solvent, ot in solvents like dichloromethane, dichloroethane, anisole, and mixtures
thereof, at temperatures between 30°C and 150°C. Typically used brominating
reagents are phosphorus oxybromide, phosphorus pentabromide and phosphorus
tribromide. The second step (monohydrolysis of the dibromide) is typically carried
out in aqueous or anhydrous conditions in solvents such as water, aqueous lithium

hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, aqueous
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triphenylphosphinepalladium dichloride in conjunction with phosphine
based ligands such as 2,2'-bi(phenylphosphino)-l,1'-binaphthyl, 4,5-
Bis(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-
watybphespiino)biphenyl. 15 In step 7, scheme 10 the obtaiped/rp2o0s010311
compounds of formula I-i are converted into their corresponding

sulfoxides or sulfones of formula I-j, using methods well known to
someone skilled in the art, e.g. OX|d'am)7n of thioethers to sulfoxides or
sulfones. The reaction is typically carried out in solvents such as
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cheme préferred method for the
synthesis of the derlvatlves of formula I, wherein one of R'to R4 is alkyl,
eshesn:qily, vyt Siibstituisodvithrglteoxdy, diferofiRi ¥X/RE 48 RGn@5teditnto
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In step 3, scheme 9 the obtained compounds of formula XIX are converted into
their corresponding anilines of formula XX, using methods well known to someone
skilled in the art, e.g. aniline formation by the reduction of nitrobenzenes. The
reaction is typically carried out in solvents like N,N-dimethylformamide, N-
methylpyrrolidinone, acetonitrile, acetic acid, ethanol and methanol, and mixtures
thereof, at temperatures between 20°C and 100°C. Typically used reducing reagents
are tin(II) chloride, tin{lI) chloride monohydrate, iron trichioride.

In step 4, scheme 9 the obtained compounds of formula (XX) are converted into
their corresponding alcohols of formula XXXIV, using methods well known to
someone skilled in the art, e.g. diazotisation of anilines and displacement of the
diazonium species with nucleophiles. The reaction is a 2 step process in which step
1 is generation of the diazonium species and step 2 is displacement of the
diazonium species is carried out using a nucleophile. Step 1 of the reaction is
typically carried out in solvents such as sulfuric acid, hydrochloric acid or acetic

. acid and mixtures thereof. Typically used reagents are sodium nitrite and
isoamylnitrite with additional reagents such as urea. The first step of the reaction is
typically carried out at temperatures between -10°C and 30°C. Step 2 of the reaction
is typicaily carried out in aqueous media such as aqueous hydrochloric acid,
aqueous sulfuric acid and aqueous acetic. The second step of the reaction is
typically carried out at temperatures between 20°C and 130°C.
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(XXXVI) (XXXIX) (i-K) (V) Scheme 11 A preferred method for the
synthesis of the compounds of formula I-k starts from the corresponding
Phthalazine diones of formula ll-b. Step 1 of the reaction 5 sequence

webaimeskly is a two step process in which a dibromination jg-{oiipwesh Bidi1
a monohydrolysis, yielding the 4-bromo-alkylcarboxyphthalazinone
derivatives of formulaXXIll. The first step (dibromination) is typically
carried out without solvent, or in solV&hits like dichloromethane,
dichloroethane, anisole, and mixtures thereof, at temperatures between
30Lsapd 1L 06n Iy piealbtdisetidbropoinating L0 redgRRIS dre phosphedlisto
OWQPQ&Q%BB%%@&Q@%@@@;%M%@M nmﬁgohﬁggﬁﬁsnt%em%&h@o
second steE}ﬂ]ﬁnf]11 dgglygls oﬁ f‘ﬁe dibro lcjwlel)10 Qlﬁal ly cgr eg tou]ltcln1
agUuEsUE of 18roues Conations’in sglve dSlich as water, otk fty
litkrgad hyaiéoaadéolé(aﬂféoh&%é&ﬂrﬁlﬁ%ﬂ%@%é@o&%‘fﬁbﬁ%ﬁ&ﬁp N-
hydetwigeratidieons, wedivimillyadrogen datbonateihagaendidisbidigntbane, at
CQEQRJ@?&@H?&Q %%%@Qi@sﬂﬂﬂﬂ 1bohyd romﬁﬂ&ﬂ;b%aiebmy 8@ Spotassium

potassium carbonate, g me% Rel; glaﬁmn@&ﬁ%m@é sodium

temperatures between 2 %ﬁ? lﬁ me 11 thé obtalnegh
compBHLdSEgfu r’a{%@ﬂt%fﬁé‘%rhfé‘f’f‘éﬁt ShaiFe ofteSHUREGHES !
terftytiagidess ofufdy aliykialidesgitis! metiatss vwelelibiaiatsssomeone
skilled in the art, e.g. alkylation under basic conditions. The reaction is 20
tyﬂ{%é'e/ £AEA LR agmﬂgdsalmf&ﬁ%@ ﬁ%ﬁﬁﬁrm\@fgmﬁwed into
ethylformamide, dimeth Ias [foxi b pi?glp}/rrolld ﬂq( own 1o
?Ef g“ﬁ%@?égii“éﬁ%lﬁ%‘ﬁ rtJF}eesS SEtRISEN? plca y used

baseerekdirin ﬂf*ﬁ/él'i‘id%% pothsimrrad 2E0aRien AEREuRRPromides,
potiagBitimidis- huwydjdbephﬂuiesm Thexaasthyldisifazitle csodidmut in solvents

hexamathyidisiasidah elassitinidmohexamathyldisiazie@a¥Qisopropanol,
2008/034218 ﬁi%lé(ifgg?q DA b l? dpelen,d ﬁeeef%g i 8ed bases

obtalne compoun mula X are co vert Int

cOHO BB A ST R RGeS LERRERAGAS!
smﬂ&dnwskﬂleﬂ)mlqheaarbeeggﬂwd%ﬁ@ﬁ&f%m o Forh zabetivme, areate
repﬂllﬂﬁhk& tipitatiyecariedittut i colwentsdifé pelatnyas o fulanjuaioxares-

mé?f @ﬁs@nﬂwﬁ&mﬁagﬁ%@taﬁsmﬁea@ém@etwe&m&a@g
109 it ngsgﬁj Sagéjdrﬁdu%nQuch as 2,2’-bi{phenylphosphino)-1,1’-binaphthyl,
4,5-Bis{diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-

butylphosphino)biphenyl.
Scheme 10;

A preferred method for the synthesis of the derivatives of formula I, wherein one of
R! to R* is R%-S-, or R*-X"-, with X"" being -${0)- or-$(0);-, one of R' to R is
R, with R being defined as R' to R* above for formula I, and the remaining two
of B! to R* are hydrogen, R® is hydrogen and R’ is methyl, is described in
scheme 10. The derivatives . of formulal, wherein one of R' to R* is
RE-5-, or R%-XVI, with X'" being -S(0)- or-8(0),-, one of R’ to R is R, with R
being defined as R' to R* above for formula I and the remaining two of R! to R* are
hydrogen, R’ is hydrogen and R is methyl, are named I-i (for one of R' to R* is
RE-S-} or I (for one of R'to R*is RE XYY in scheme 10.
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reagents are lithium borohydride. In step 4, scheme 11 the obtained
compounds of formula XXXVHI are converted into their corresponding
ethers of formula XXXIX, using methods well known to someone skilled in

e Rk RFialkylation of alcohols. The reaction is typically 19 capisadotbar
in solvents like N,N-dimethylformamide, tetrahydrofuran, N-

methylpyrrolidinone, acetonitrile, acetone, dichloromethane and
dichloroethane, at temperatures betWéén 0C and 100C. Typically used
bases are potassium carbonate, sodium hydride, lithium

hexamethyldisilazide, sodiu hexamethy dIS azide and pota;zﬁN
hem@%ﬁsﬂ%ﬁ@e %gﬁnctﬁ‘fﬁ?mﬂa lating-aterts

alkyf haliges, alkyl mesylate "and alkyl triflate. tmstep 5, scheme | e
obtained,compounds of fgrmula XXXIX are eenverted into their #*
correspondlng amino pyrazoles of formula I-k, using methods well known
to someone skilled in the art, e.g. palladium-mediated amination Qf, ,
imminobromides, vinylbromides or aryl bromides. The reaction ig typically
carried out in solvents 20 such,gs tetraydrofuran, toluene, alka oIs such
as methan Hethanol |so amﬁr mixtgreg-thergof.at tem tures
betweep 4 aned> 110 II)Lu%iaéa—b S cesiunmc

thtE e, sodlumwfért- u Xideind approprigte™tigated palladidm (O)
spetiesCan betenerated using reagents such.aspalladium acttite,
palladiugy dichloride, trls(d|bénzylldeneacetone)d|paIIad|um palladium 25
tetrakis-triphenylphospine, bis-triphenylphosphinepalladium dichloride in
conjunction with phosphine based ligands such as
2,2"-bi(phenylphosphino)-1,I- binaStkkgie 405-Bis(diphenylphosphino)-9,9
dimethylxanthene and 2-(di-tert- butylphosphino)biphenyl. Scheme 12: 30

Awm@feﬂ@fﬁ{éﬁgmmﬂg Jﬁ(éﬂﬁé&’f‘ﬁ@&iﬁa%%%%%Y@ﬁqummy@hs
wherein, one of Rl t a10¥ eC|aII tg%1 titu e Nacti on
alkoXy, toﬁé:oéﬁip?o(%?ﬁ %) e|n &“hnef % 4 a%ove for
foﬁ?ﬂﬂ@“?’eéﬁé‘%ﬁ@ }é?ﬁamﬁwa %WB RO S006/D I g %@W@iﬁ?e%@émﬂy
-114 obROtgdRAvare hyedigen tie déderibednitreph8mleziirthaldomtiativest
of fermulastvivherain pre abR (IRArisaln) espasially metvd, out without
SUb j@u{egrwltpoﬂ?%%%kg rc‘l?cfﬂfoﬁn}&tﬁﬁe',sdﬁhio\fyégahRnepﬁ{%glg efied:asRs
aréhﬁ)gﬁfg gtel tﬁ%agg&rﬁ%ﬂ% elb%ggeéne%r‘%naegglqgo%o Ofypmaﬂl}l? ﬁse&ebggglqggh
reagents are phosphorus oxybromide, phosphorus pentabromide and phosphorus
tribromide. The second step (monohydrolysis of the dibromide) is typically carried
out in aqueous or anhydrous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, aqueous
sodium hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, aqueous potassium carbonate, aqueous methanol, glacial
acetic acid at temperatures between 20°C and 110°C.

In step 2, scheme 10 the obtained compounds of formula XVIII are converted into
their corresponding tertiary amides of formula XIX, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. The reaction is
typically carried out in aprotic solvents such as tetrahydrofuran, NN-
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between ~78°C and 100°C. Typically used bases are sodium
hydride, potassium hydride, sodium methoxide, potassium tert-butoxide, lithium



10

15

20

25

30

R..r RR"R" Step11lH Step2 Step 3HOOHOINHOO (Y),Rs OO
O (Y)" Rs 1 (nb) (XXtlg (XXIV) (XXXVUq R1"ryryH R... Step4iStep5N
Step6 HryR BrsiR..~~~~~ Rs alkyl O (Y).-R"H N\ "~-~ (XL) alkyl O

WO 28GeR%XXIX) (VIII) (1-k) Scheme 12 A preferred methegfaptigsniesti
synthesis of the compounds of formula I-k starts from the corresponding

Phthalazine diones of formula lI-b. Step | of the reaction 10 sequence
(scheme 12) is a two step process in’ Kich a dibromination is followed by
a monohydrolysis, yielding the 4-bromo-alkylcarboxyphthalazinone
derivativesiof dieitmide XXIII. sbaefirst stephédibenphition)ds typicafytassium
carfied otwithgub;solvent, or in solvents like dichloromethane,
dichloroethane, anisole, and mixtures thereof, at temperatures between

30C and 150C. Typically used brominating 15 reagents are phosphorus
oxyHroTsRIZ, 5here 8 the shiEsrbrmBoaREsIHoepmYIS b Ao tphdnto

sectndr stepe{maxiotydribiysis obthaliBRb mite) isthpicalist dauried tosgrigone
aqug&a&i%etﬂm@foyg GANGiHaBERRAIgNissHal AR NVBISTitRMdEANSs. The

R g A coHR SO IO QAT QLA R mice, -

hydrOX| aqu o ium y rogen car onate aq eou ium

caraa‘ffaréwa&d 50%%%?14 SO HrEg e TR m& Bghgnd mixtures
potdbsioeh etibopasuise bewesmbthand| e aTYBGéﬁE wieibreducing reagents
temperatreshewvesm20Ccbed dehehdiydter, yachiiierki.the obtained

compounds of formula XXIII are converted into

In step 4, scheme 10 the obtained compounds of formula XX are converted into
their corresponding thiols of formula XXXVI, using methods well known to
someone skilled in the art, e.g. diazotisation of anilines and displacement of the
diazonium species with nucleophiles. The reaction is a 2 step process in which step
1 is generation of the diazonium species and step 2 is displacement of the
diazonium species is carried out using a nucleophile. Step 1 of the reaction is
typically carried out in solvents such as sulfuric acid, hydrochloric acid or acetic
acid and mixtures thereof. 'Typically used reagents are sodium nitrite and
isoamylnitrite with additional reagents such as urea. The first step of the reaction is
typically carried out at temperatures between -10°C and 30°C. Step 2 of the
reaction is typically carried out in aqueous media such as aqueous hydrochloric
acid, aqueous sulfuric acid and aqueous acetic. The second step of the reaction is
typically carried out at temperatures between 20°C and 130°C.

In step 5, scheme 10 the obtained compounds of formula XXXVI are converted into
their corresponding ethers of formula XXXVII, using methods well known to
someone skilled in the art, e.g. alkylation of thiophenols. The reaction is typically
carried out in solvents like N,N-dimethylformamide, tetrahydrofuran, N-
methylpyrrolidinone, acetonitrile, acetone, dichloromethane and dichloroethane, at
temperatures between 0°C and 100°C. TTypically used bases are potassium
carbonate, sodium  hydride, lithium  hexamethyldisilazide, sodium
hexamethyldisilazide and potassium hexamethyldisilazide in conjunction with
alkylating agents such as alkyl halides, alkyl mesylates and alkyl triflates.
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their corresponding tertiary amides of formula XXIV, using methods well
known to someone skilled in the art, e.g. alkylation under basic

conditions. The reaction is 25 typically carried out in aprotic solvents such
W6 Whahydiefitran, N,N WO 2006/032518 PCT/EP2005/01033wpdeb3/010311
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and

mixtures thereof at temperatures between -78C and 100C. Typically used
bases are sodium hydride, potassiuﬁ%ﬁ]y(“jride, sodium methoxide,
potassium tert-butoxide, lithium hexamethyldisilazide, sodium
hexametyldisiazide, pelassiund 2disyamathyldisitazide NN BIepra converted

SCHeME Mo QpLainGd A90BY 10f fornulanXXIM.are cRRysatssintQown
thelrcorrespondl% I%%i:oholso ormulaxXXXV|Jl, usin eth%ds well .

kriSwr 1588 %e Sl Skindl if'the Bk, &8 réAteToNorSUIar o'fBagtion  of
aléomoiRobrREYdantioRyiBrappReyF eafiugminan dowerEirgs typically carried
terahydrobivantsdiaxanes dichloydrofthanadnehi0 alixtute sublereofnathanol,
tegpgraiutes RepAeaN O andPACHIMICalYidape FRALCIRGWKRAORNES and
ar?llé)ugu Onqudﬂgeed ll:pass tse rg’csegg?nmga%bzo}lg?eo E%{Heldrgorpps%'éjn% Q%rb
formula X XXRATf are converted Into their corresponding %Fky]I romides of

N

foRHEMAISE ity PHRRHAHS Hgair koA itens S cbReskimadtih BRECHIEE e
fumetipnal groupdhtercenversiplagiairohols:atate15 biowhidissn Thedichloride,
rea@;ian;kﬁim@@lgé%ﬂ@m@ﬁéaiﬁ@ymﬂm@m@mri&ephenylphospine, bis-
te rqfur . : e r e ba
te%%ﬁ%sg%ﬁv%éﬁ%ﬁﬁnﬁ%%%ﬁ“ﬁ %@%‘%@’mﬁﬁ%ﬁﬂ based
redGItS are_tf’ﬁ"ﬁléthylsﬂfll chigHd®® %F@é%ﬁ?éﬁw r r%i'g;énﬁ?%%ﬂ)ﬁltmctjoﬁ&
withsithenplahsitrhing sted 5, schEmetdadhsBeained cBifipound$-6ii-tert-
fomulp Xdsprenodisipaeigd into 20 their corresponding ethers of formula
XXXIX, using methods well known to someone skilled in the art, e.g.

all%la ion of‘?fﬁ:ohol he reaction is typicall ried oyt.in solyents like .
N R e

acthit e esRatshRe diftsidimeathaiions alciomdianaisits methods well

tefuperativesbetwealid !l andhE00C By piodijiosef bhistheny dpothesidanor

25sGEERRaE: see B NydfgR.lithium fexametulidisiazides seditiydrofuran,

hexamethyldisilagide.and Hfamﬁméﬂgmnﬁngmzm . SQNIHAGHBRures

with nu ieophlles such a alcohol%{,@ step 6l s& elme 15 the cg}:)talned

coBhS GFRFHEAOCARSTR ol g~ 1Dty tact resgents are
OXONE™ and meta-chloroperbenzoic acid.

Scheme 11:

A preferred method for the synthesis of the derivatives of formula I, wherein one of
R’ to R is alkyl, especially methyl, substituted with alkoxy, one of R' to R*is R™,
with R”” being defined as R! to R* above for formula I, and the remaining two of R’
to R* are hydrogen, is deseribed in scheme 11. The derivatives of formula I, wherein
one of R! to R* is alkyl, especially methyl, substituted with alkoxy, one of R' to R is
R*”, with R*>* being defined as R! to R? above for formula I and the remaining two

of R'to R* are hydrogen, are named I-k in scheme 11.
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their corresponding amino pyrazoles of formula I-k, using methods well
known to 30 someone skilled in the art, e.g. palladium-mediated

amination of imminobromides, vinylbromides or aryl bromides. The
weasligRIssiypically carried out in solvents such as tetrahydpefaRegsniesit
toluene, alkanols such as methanol, ethanol, isopropanol, WO
2006/032518 PCT/EP2005/010311 -116 and mixtures thereof at
temperatures between 40C and 110C1.1”F37pically used bases are cesium
carbonate, triethylamine, sodiu”m tert-butoxide and appropriate ligated

palladi§in §0) specigs can be en@rated using reg;%zsuch as palladium

it
aceftgr~palladium-dieklor] HjpenZ§idene: edipalladidif,®
Ine, bis-tripheRy Og hm:sgalladium
dichloride m conjunction Wit@damosphine based Iigang&ﬁ)uch as
2,2'-bi(pﬁb‘?’\ylphosphino)-l,1'-binaphthy|, 4,5-Bis(diphenylphosphino)-9,9

dimethylxanthene and 2-(di-tert- butylphosphino)biphenyl. Alternatively to

the routé¥ described scheme 1%kand §cheme 12, the compounds oﬁr[I;lRw
formul cah be phepated vi N -diprotecté@iftermediateréff L
formtifa %hovym@{;n schem%\a],@, Sghepe £3: A preferred odyfor
the synthesis of the derivatives of formula I, whergi ofo%'k;p A4 i%y)-r?

heterocysigtvilig, wherein the hetgragyclyl contain$ alfeast one nitgqgen
15 and wherein the heterocyclyl Is attached via the“rﬁ'ﬁ’rogen, and T is an
alkylene, one of R' to R4 is R™, with R™ being defined as R' to R4 above
for formula I, and the remaining tV\é% %f F%]ﬂo R4 are hydrogen, R6 is
hydrogen and R' is methyl, is desane In scheme 13. The derivatives of
formula (I), wherein one of R'to R4 is heterocyclyl-T 2, wherein the

hetepodyolyd coritaindoal thasruheshitrdgencand windseih Romhlke hitdrsbyin

is aitachadsyimine;NitHepenaaddienis ast akidaneiohe KR! tofRfdsrRtion

with Benbeing,deined:as Ry R4 aboxg foviarmyal, At {hed maiing by

two “of R to, R4 are hydrogen, R§ is hydrogen and R' js methyl, are

e B S Br A S ZDOE O PP DRI gy of

R formuf XRIH. The first step (dibromination) is typically carried out without
solvent, or in solvents like dichloromethane, dichloroethane, anisole, and mixtures
thereof, at temperatures between 30°C and 150°C. Typically used brominating
reagents are phosphorus oxybromide, phosphorus pentabromide and phosphorus
tribromide. The second step (znonohydrolysis of the dibromide) is typically carried
out in aqueous or anhydrous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous soclium hydroxide, aqueous potassium hydroxide, aqueous
sodium hydrogen carbonate, aqueous sodium carbonate, agueous potassium
hydrogen carbonate, aqueous potassium carbonate, aqueous methanol, glacial
acetic acid at temperatures between 20°C and 116°C.

In step 2, scheme 11 the obtained compounds of formula XX1II are converted into
their corresponding tertiary amides of formula XXIV, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. The reaction is
typically carried out in aprotic solvents. such -as tetrahydrofuran, N,N-
dimethylformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between -78°C and 100°C. Typically used bases are sodium
hydride, potassium hydride, sodium methoxide, potassium tert-butoxide, lithium
hexamethyldisilazide, sodium hexamethyldisilazide, potassium

hexamethyldisilazide.
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Step 1r N SteP2 - SteP3 HO 07r~NH O iNH O ly (Y)-Rs O (Y). -W (lib)
(XXM (XXIV) (xxxvn0 R" (~~k-'N R™ L,"H R'Rr Step4 B, n\ F Steps ~
SteP6 z Re (VIII) HN Re 0 (Y)-R heterocYcl/ p s - ~~""~ IcNI (Y)~ R

wetanmayksp \(Y)n Rs (XL) (XLI) (Ia) Scheme 13 A preferregngthesi@s i
the synthesis of the compounds of formula I-1 starts from 5 the
corresponding Phthalazine diones of formula Il-b. Step 1 of the reaction
sequence (scheme 13) is a two stép}grécess in which a dibromination is
followed by a monohydrolysis, yielding the
4araspa-aiiaarboxypbthalaz rome deidy atf\fesnofl F ErkiN a dXHhvEhedfinsto
ﬁ(@@é@%&%ﬁ@&%ﬁg)3158@%09#&%%9{19@@&%_ lzh&aﬁdg%@g—mdpw%qgmwao
ike dichlorg ane, dichloro ne, anisole, and mixtur there
BT R ARALS A 36 SAT IO ytér{}% SRR, Dol

repetits araiphespRdrisBiRtboRtTaR PROSEROHIS Biin GISROTHRRSdrea e 204
phaspherdertibramideefine sdotvesE (mdnotierdlysisdiythesd reducing

diRremide)d$idyiRicAlly-6RpHgde. Out in aqueous or anhydrous conditions in
solvents such as water, aqueous lithium hydroxide, aqueous sodium

hydroxide, agueous potassium hydroxide, agueous,1 iumn hydrogen
A TR BECTL I P SRR R Bt g L L S ered
cantyoHatie cageeapustivatadsisrmidarsutate e astis methads wglhkpgwn to
a@@ﬁﬁcﬁf_‘éd;laﬂéaﬂil@&t@tuﬁe,SetgetumeniaﬂefaHddbb&CTﬁmste@cﬂpsdaanécw
B L i S
] amides of formu using me well known
et b ek B WGt S

C

Thereastise e Rl Carfed o0 T api[dﬁé%‘&véﬁ?é shafpgre potassium

tetrabydrefurasodiyh- dirhednidéorméithide, dinetayigbifbidezide,  sodium

Nipethvipyarliginenaang seixueshihereahaliempes alresfelveen with

e A6 L0k LR Gl 98ARRSAS AR SALIN Ih WRDARidigtassIUm

hy e e, Eodium methoxi , potassium tert-butoxide, lithium
In step 5, scheme 11 the obtained compounds of formula XXXIX are converted into
their corresponding amino pyrazoles of formula I-k, using methods well known to
someone skilled in the art, e.g. palladium-mediated amination of imminobromides,
vinylbromides or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, atkanols such as methanol, ethanol, isopropanol,
and mixtures thereof at temperatures between 40°C and 110°C. Typically used
bases are cesium carbonate, triethylamine, sodium tert-butoxide and appropriate
ligated palladium (0} species can be generated using reagents such as palladium
acetate, palladium dichloride, tris(dibenzylideneacetone}dipalladium, palladium
tetrakis-triphenylphospine,  bis-triphenylphosphinepalladium  dichloride  in
conjunction with phosphine based ligands such as 2,2’-bi(phenylphosphino)-1,1’-
binaphthyl, 4,5-Bis(diphenylphosphine)-9,9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl.

Scheme 12:
Another preferred method for the synthesis of the derivatives of formula I, wherein

one of R! to R* is alkyl, especially methyl, substituted with alkoxy, one of R' to R*is
R, with R being defined as R' to R* above for formula I, and the remaining two
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WO 2006/032515 PCTIEP2005/01031.1 - 118 hexamethyldisilazide,
sodium hexamethyldisilazide, potassium hexamethyldisilazide. In step 3,
scheme 13 the obtained compounds of formula XXIV are converted into
wishepssesigonding alcohols of formula XXXVIII, using methgesyedhsni0311
known to 5 someone skilled in the art, e.g. reduction of esters to form
alcohols. The reaction is typically carried out in solvents like
tetrahydrofuran, dioxane, diehlorométiarie and mixtures thereof, at
temperatures between OC and 100C. Typically used reducing reagents
arefittliumarehydiidgsnstepcdbathesabedd e Dhtaleachtompaunds oh 1,

forpaulaRS XY RrecRAYesied, A040ia heinserEsnanding alkuibromides ¢
of formulg XL, ,usin n#tgthgds Wﬁf kncgwn fo s%megne illed m#wﬁe art,(i h
e.d fifctiohd gféﬁ%‘i ercoiVerSioH PafcoFDIS iARS BrSH gD uhd and the
redenwiniagyprafift cerRetrobirdrosevarsaareddckiaiieme 12.
tetrahydrofuran, dioxane, dichloromethane and mixtures thereof, at
tempergtures between 0C, and 100C. Typi%qlly used brominating §" 4
reagents are t_rlnﬁﬁé’[hyl yisla,chlagige o dri e\hylsnyl bg@mldeﬂlgr@é‘\
conj wvith lithiumy e step &, e 13theobtained o ‘&
compounés of formula X| afé converted into_theif&8rresponding -
heterocylyl alkyl derivatives of formula XLI, §8ihg methods well known to
someone skilled in the art, e.g. N-alkylation of nitrogen containing
o

heterocycles, eaction istty icallycarsied out in solgents like N,N"30:

dimetBYdformarfi exgtrah any hylpyrralitfiione, acatghlirile,
acetone, dichloromethane and dichloryetian®a temghs ratuse gen
0C and 100C*%ypically used bases are potassiunt€a onate™gbdum ™ F
hydride, lithium hexamethyldisilazide's6dium hexami#&hyldisilazide’and
potassium hexamethyldisilazide in conjunction with nucleophiles such as
secondary amines. 25 In step 6, scheme 13 the obtained compounds of
formula XLI are converted into thgifcarrgsponding amino pyrazoles of
formula I-1, using methods well known to someone skilled in the art, e.g.
palladium-mediated amination of imminobromides, vinylbromides or aryl

brakigderTheedmdion beyprehnysceried oupinsdienter e destarts from
tetehbyanefspandiotu@hdyadlkanoiosuuchhasonatliafich. etihanbl piSapeopanthn
30 ape-mbiesdbereef AtisNRSHRYLES P RMAEH A0 a0 dekDS followed by
Typically Hogd bases Are.Ceziym carbonate, HSMIamIng SOMYM: atives of
tert-butoxide and approprate ligated .
formula XXIII. The first step (%Jbrommatmn) is typically carried out without
solvent, or in solvents like dichloromethane, dichloroethane, anisole, and mixtures
thereof, at temperatures between 30°C and 150°C. Typically used brominating
reagents are phosphorus oxybromide, phosphorus peatabromide and phosphorus
tribromide. The second step (monohydrolysis of the dibromide) is typically carried
out in aqueous or anhydrous conditions in solvents such as water, aqueous lithium
hydroxide, aqueous sodium hydroxide, aqueous potassium hydroxide, agueous
sodium hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, aqueous potassium carbonate, aqueous methanol, glacial

acetic acid at temperatures between 20°C and 110°C.

In step 2, scheme 12 the obtained compounds of formula XXIII are converted into
their corresponding tertiary amides of formula XXIV, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. T'he reaction is

typically carried out in aprotic solvents such as tetrahydrofuran, N,N-



palladium (0) species can be generated using reagents such as palladium
apetat(?, WO_ 2096/032515 PCTIEP2005/010311 119 palladium
dichloride, tris(dibenzylideneacetone)dipalladium, palladium tetrakis-

Wipheaxpkaspine, bis-triphenylphosphinepalladium dichlorige-in:
conjunction with phosphine based ligands such as RIS/

2_,2'-bi(pheny|phosphino)-l,1'-bina_ yl, 4,5-Bis(diphenylphosphino)-9,9
dimethylxanthene and 2-(di-tert- 5 butylphosphino)biphenyl. Scheme 14 A
preferred method for the synthesis of the derivatives of formula I, wherein

o efyfRotenRdids, Rénxeiihyl withfogidbeivgmMhid Oyolidianey RE{Op g res
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ed in 4, The derlv tlves of
f(hﬁ*ﬂﬂ’&¢%@l*félﬁéiﬁeone of F?%“ﬁ4 is R4 9&1@’} eng NHCEOE™

-I}s'iémhyd)@dﬁl)ﬂmd@C(O) , one of R"to R4 is R™, with R™ being defined as
R' to R4 above for formula | and the remaining two of R' to R4 are

V@'ng’g%n qﬁ\}{g Ny de'omaaﬁe% iR BlehulRSIOR:2 Bkt Sian 3

|Y Rs b
(Wﬁfzyeﬁ*&m ?%;EI% &8 Jsmgéﬁa é%é@%ﬁm%v@n to
OsRecoMd. kiirRio HO 6. alrzéW)ﬂ R%E{? toy f*ﬁﬂﬁﬂl\‘?ﬁt) L\f}f)“"“ is
Clipihlilpldaiied Stemsblvands Eke(hé)r'alﬁl;slrefknn(bﬁi@eldmyloromethane and

mixtures thereof, at temperatures between 0°C and 100°C. Typically used reducing
reagents are lithium borohydride.

In step 4, scheme 12 the obtained compounds of formula XXXVIII are converted
into their corresponding alkyl bromides of formula XL, using methods well known
to someone skilled in the art, e.g. functional group interconversion of alcohols into
bromides. The reaction is typically carried out in solvents like acetonitrile,
tetrahydrofuran, dioxane, dichloromethane and mixtures thereof, at temperatures
between 0°C and 100°C. Typically used brominating reagents are trimethylsilyl
chloride or trimethylsilyl bromide in conjunction with Lithijum bromide.

In step 5, scheme 12 the obtained compounds of formula XL are converted into
their corresponding ethers of formula XXXIX, using methods well known 1o
someone skilled in the art, e.g. alkylation of alcohols. The reaction is typically
carried out in solvents like N,N-dimethylformamide, tetrahydrofuran, N-
methylpyrrolidinone, acetonitrile, acetone, dichloromethane and dichloroethane, at
temperatures between 0°C and 100°C. Typically used bases are potassinm
carbonate,  sodium  hydride, lithium  hexamethyldisilazide, sodium
hexamethyldisilazide and potassium hexamethyldisilazide in conjunction with
nucleophiles such as alcohols.

In step 6, scheme 12 the obtained compounds of formula XXXIX are converted into
their corresponding amino pyrazoles of formula I-k, using methods well known 1o
someone skilled in the art, e.g. palladium-mediated amination of imminobromides,
vinylbromides or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, alkanols such as methanol, ethanol, isopropanol,



10

15

Scheme 14 WO 2006/032515 PCT/EP2005/010311 -120 A preferred
method for the synthesis of the compounds of formula I-m starts from the
corresponding hydroxymethyl bromophthalazinones of formula XXXVIII
wordesapasation see schemes 11 and 12). In step 1, schemedddP®osm10311
obtained compounds of formula XXXVIII are converted into their
corresponding silyl ethers of 5 formula XLII using methods well known to
someone skilled in the art, e.g. silyl b fectlon of an alcohol. The reaction
is typically carried out in aprotic solvents such as dichloromethane,

tetrahydrofwameNINcimeiBydforen seaiden dovethyd 1sotoxXigiically used bases
an%] ety IRy TRidingD qﬁéﬁﬂy@%ﬂx’ée&@@&? pf-abigmRer QH&VQE?JP SIWRE Higfed

40C. Ty ically used reagents are si chlorides o silyl trifl tes such
TR S e L

Typsibadiymsdishlsaisiss médm@awén%m@ém@aéwm@ m tetrakis-

N, NphelipheibyparinepyriphreylvhstehiZesthdime 1dithleddtainedonjunction

COH}@PFH%HHDUI&H@ &AL@@@Qrayeztfsdoirgaeﬁngﬁ&%mqnﬁmg@nm

py%%zg {% formFl%FXL l%ld?ng m%t q%( eII nown to Sameong. ?&'I{Sq
na

in thea ated amination of 15 |mm|ngbrom|des
H#Bmﬂlgé‘@r}lé%ﬁ?bmldes The reaction is typically carried out in

solvents such as tetrahydrofuran, toluene, alkanols such as methanol,
ethaneka iseBrepanlo ded Jrixtbasthexeof BidanpeESheiweetd0Cof
angl, 110G J, é’a?f%%lgéelﬁ%?% BASES AIRCARIMI. GRIDARRAE. JUBIRYIRMIRS: X1 v

sodium tert- butoxide and appropriate ligated palladium (0) species can be
geNestdl 85526 reagents such as palladium acetate, palladium
dichloride, tris(dibenzylideneacetone)dipalladium, palladium
tetsakisatrigaenylphospine, bis- triphenylphosphinepalladium dichloride in
conjunction with phosphine based ligands such as

hen l, s(di
dlmé:f fxai ﬁ%%%’an (fﬁler gf%%tyﬁ m% %no pﬁ( Q%@s%g% %ﬂ% of
et A hEBeetd cd\‘ﬁff&tihﬂ’se c‘S‘F‘FEf %Bﬁiﬁ%a&g?%%faﬁﬁﬂ%gm
theindeirespotidihgproreidd dwmihoipie skotdt efeormdiR XLy alglerp, one
meihrUs Welk RowikRsonagne:skitedsin'the @t bieg: Garamatd, and the
ProIeclion otamines: T@%ﬁrg@@ (?er@g%p'ﬁalkx GRS %9%@ gOlyentssHCk
as etr <§:: ofu a[{f]algon ﬁelré\é %QLO(I’)?%I th&n%)) Wheré{g%trl?é/ If? E{ﬂ?ﬁﬁde
heterocyclyl T?, wherein the epterocyclyl contains al least one nitrogen and wherein
the heterocyclyl is attached via the nitrogen, and T” is an alkylene, one of R’ to R'is
R, with R being defined as R’ to R* above for formula I, and the remaining two
of R! to R* are hydrogen, R® is hydrogen and R’ is methyl, are named I-1 in

scheme 13.
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used bases are triethylamine, sodium hydride,
N,N-4-dimethylaminopyridine at temperatures between 0C and 100C.
WO 2006/032518 PCT/EP2005/010311 - 121 In step 4, scheme 14 the
wbtainessegmpounds of formula XLIV are converted into theiEr/eraoesmiosit
corresponding alcohols of formula XLV, using methods well known to
someone skilled in the art, e.g. fluoride mediated deprotection of silyl
ethers. The reaction is typically carfigd out in solvents such as
tetrahydrofuran, dioxane, and 5 dichloromethane at temperatures between
0C and 100C. Typically used reagents are tetrabutylammonium fluoride,
potassium fluoride, hydrogen fluoride pyridine complex and silica
supported tetrabutylammonium fluoride. In step 5, scheme 14%

’t@s

obtaiffed compaunds ofifofmula XLV are Fofverted intg ,their-
cor%qlnmh@ ormu%a %&ﬁqg meﬂ%edswvell

10 Somdbne skilled in the art, e.g. oxidation®f &t &lcohol. The mgtlon is
typicallyerarried out in flents such as N N“Eﬂi’lmethylformaml

N-methylpyrfolidinone, dimethyl sulfoxide, tetrahydrofyran, dloxan and
dichloromet yat temperatures ketw en OC andﬁ%ﬁ Tm}Typlc
reaferfts ine- smffj!LI.rlom

(DMP) or 2- Iodoxy‘benzom d‘ﬁ‘?d"{féX) 18 Irﬁ‘”s‘tép 6, schaemxeivtl (Y} K
obtained cofftpounds of formula XLVI &t& converted into thelr )
corresponding carboxylic acids of formula XLVII, using methods well
known to someone skilled in the art, e.g. oxidation of carboxaldehyde.
The reaction is typically carried @shimsalvents such as dichloromethane,
tetrahydrofuran water and mixtures thereof at temperatures between 0C

d 40C. 20 t d
g0 Lyl e 20 e e o e o e
reﬁgemgrsm@§858bﬁt@hen¢n@fé‘5570@&9\%‘8&1& B’Bt i ngh 2t

compeundsdkfoeta)la Xbvd saercomsetedlintoa tibipedrasisponintyed by
carhaxamidesipiformulagiky UlbHsingmethessyyiitdomontoisomeonet
skilled in the grt.e.0.amide fogmmn*amg'%awemowm The RRnout

reacf%n IS typlc y carrie In solvents 1S h as tetrathr efuarna hnixtures
diERTBYmTat AR REREY “RRth Efpyrrofsﬁm’one an

miskterred ﬂh@@@?@%@ﬁﬁd@?ﬁfﬁﬁ%é&&v@@én]@@ GndmirelTysidanprdeing
reaggnissase ieytohaxylgarbadtiimidesphorus pentabromide and phosphorus

N-Grdimeibviamioepond hhsieashedinide dd-banzgazatiyl N

N Otl}lt 12?2’(1&11@06&? glrugxglgygroutse (J[:E)%f t](ggsb %rgggients such as water, aqueous lithium

hydroxide, aqueous sodinm hydroxide, aqueous potassium hydroxide, aqueous
sodium hydrogen carbonate, aqueous sodium carbonate, aqueous potassium
hydrogen carbonate, aqueous potassium carbonate, aqueous methanol, glacial
acetic acid at temperatures between 20°C and 110°C.

In step 2, scheme 13 the obtained compounds of formula XXIII are converted into
their corresponding tertiary amides of formula XXIV, using methods well known to
someone skilled in the art, e.g. alkylation under basic conditions. The reaction is
typically carried out in aprotic solvents such as tetrahydrofuran, N,N-
dimethytformamide, dimethyl sulfoxide, N-methylpyrrolidinone and mixtures
thereof at temperatures between -78°C and 100°C. Typically used bases are sodium
hydride, potassium hydride, sodium methoxide, potassium tert-butoxide, lithium
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Modidsensenyl ethylamine and pyridine. WO 2006/032518

30 bromotripyrrolidinophosphonium hexafluorophophate, and
(7-azabenzotriazol-1- yloxy)tripyrrolidinophosphonium
hexafluorophophate, with or without a base such as triethylamine, N,

PCT/EP20051010311 -122 In step 8, scheme 14 the obtained
compounds of formula XLVIII are converted into compounds of formula
I-m, using methods well known to sbHicone skilled in the art, e.g.
acid-mediated deprotection of carbamates. The reaction is typically

cggglggetgwﬁggﬂ§gW@nts sughdasmietrahydefistathytttiloidmethangptdisthyl
her a Y?d 119a7 e and mixtures thereof at temperatures between 0C

an&( ?38 plca y “used reagents are trifluoroacetic acid, hydrogen

chloride, sulfuric acid and trifluoromethane sulfonic acid. Scheme 15: A

prefarret siethod fohehed ejrrA carsrsrns Q& FrAatves S Yorr RpTetirrbiin
Niifeit brapandiis-alioleneCi@hubs XalkyiBhe:Gh Gtdhoids dedchibedririo
Sg&g@?)%eléoﬂeﬁgn Gpriyatiy %Srgﬁﬁ’c‘iw dsonhesein R i8doand. e reaction is

-alkylepe are £
e 3l ghngs@ﬁxe iRt 5%1—0 (RIS AR HARIEING

-0 in scheme e
SRR G R B
Ore@ R34 Iffigith) {tbBa@IiR 1/c R"O R, Hz R (I-n) O (VIII) Step 4 ~/ Ri
RAHe RR RHO W (i-O) 15 Schemel5

In step 4, scheme 13 the obtained compounds of formula XXXVIII are converted
into their corresponding alkyl bromides of formula XL, using methods well known
to someone skilled in the art, e.g. functional group interconversion of alcohols into
bromides. The reaction is typically carried out in solvents like acetonitrile,
tetrahydrofuran, dioxane, dichloromethane and mixtures thereof, at temperatures
between 0°C and 100°C. Typically used brominating reagents are trimethylsilyl

chioride or trimethylsilyl bromide in conjunction with lithium bromide.

In step 5, scheme 13 the obtained compounds of formula XL are converted into
their corresponding heterocyclyl alkyl derivatives of formula X1, using methods
well known to someone skilled in the art, e.g. N-alkylation of nitrogen containing
heterocycles. The reaction is typically carried out in solvents Lke N,N-
dimethylformamide, tetrahydrofuran, N-methylpyrrolidinone, acetonitrile,
acetone, dichloromethane and dichloroethane, at temperatures between 0°C and
100°C. Typically used bases are potassium carbonate, sodium hydride, lithium
hexamethyldisilazide, sodium hexamethyldisilazide and potassinm
hexamethyldisilazide in conjunction with nucleophiles such as secondary amines.

In step 6, scheme 13 the obtained compounds of formula XLI are converted into
their corresponding amino pyrazoles of formula I-1, using methods well known to
someone skilled in the art, e.g. palladium-mediated amination of imminobromides,
vinylbromides or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, alkanols such as methanol, ethanol, isopropanol,
and mixtures thereof at temperatures between 40°C and 110°C. Typically used bases
are cesium carbonate, triethylamine, sodium tert-butoxide and appropriate ligated
palladium {0) species can be generated using reagents such as palladium acetate,

PCT/EP2065/010311
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A preferred method for the synthesis of the compounds of formula I-n and
I-o0 starts from the corresponding Phthalazine diones of formula Il. Step 1
of the reaction sequence (scheme 15) is a two step process in which a
Woraminaten is followed by a monohydrolysis, yielding the peq/epaossmoiosii
4-bromophthalazinone derivatives of 20 formula Ill. The first step
(dibromination) is typically carried out without solvent, WO 20061032518
PCTIEP2005/010311 -123 or in SOVERts like dichloromethane,
dichloroethane, anisole, and mixtures thereof, at temperatures between
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carbonate, aqueous potassium hydrogen carbonate, aqueous potassium
carbonate, aqueous methanol, glacial acetic acid at temperatures
be%%%%?é%c and 110C. 10 In step 2, scheme 15 the obtained
compounds of formula Ill are converted into their corresponding tertiary
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to someone skilled in the art, e.g. palladium-mediated amination of
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carr}i)eéig’%at in solvents sueh gs tetrahydrofuran &ﬁfi&aene alkanols
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species can be generated using reagents such as palladium acetate,
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pallad_ium dichloride, tris(dibenzylideneacetone)dipalladium, palladium
tetrakis- triphenylphospine, bis-triphenylphospl-unepalladium dichloride in
conjunction with phosphine based ligands such as

v shitRsnyiphosphino)-1,I'-binaphthyl, 30 4,5-Bis(diphenyl [RQ):
dimethylxanthene and 2-(di-tert- butylphosphino)biphenyl. Ir?%?eﬁfi)%%%]%ﬁl
scheme 15 the obtained compounds of formula I-n are converted into

their corresponding alcohols of formuldd-o, using methods well known to
someone WO 2006/032518 PCT/EP2005/01031.1 -124 skilled in the art,

e.0 ﬁgfégmﬁdﬂ%ﬁ&mﬁfmsﬁl@@H@%oﬂwﬁﬁa@tiemmmp icallyiacaries
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alkyl Step 2 R Rn p (% alkyl (X} (X-a) (1-p-protected) 1 Step 3 R’ Rl N a
In step 2, scheme 14 the obtained compounds of formula XLII are converted into

their corresponding amino pyrazoles of formula XLI1I, using methods well known
to someone skilled in the art, eg palladivm-mediated amination of
imminobromides, vinylbromides or ary! bromides. The reaction is typically carried
out in solvents such as tetrahydrofuran, toluene, alkanols such as methanel,
ethanol, isopropanol, and mixtures thereof at temperatures between 40°C and
110°C. Typically used bases are cesium carbonate, triethylamine, sodiam tert-
butoxide and appropriate ligated palladium (0) species can be generated using
reagents such as palladium acetate, palladium dichloride,
tris(dibenzylideneacetone)dipalladium, palladium tetrakis-triphenylphospine, bis-
triphenylphosphinepalladium dichloride in conjunction with phosphine based
ligands such as 2,2’-bi(phenylphosphino)-1,1’-binaphthyl, 4,5~
Bis(diphenylphosphino)-9.9 dimethylxanthene and 2-(di-tert-
butylphosphino)biphenyl.

In step 3, scheme 14 the obtained compounds of formula XLIIT are converted into
their corresponding protected aminolpyrazoles of formula XLIV, using methods
well known to someone skilled in the art, e.g. carbamate protection of amines. The
reaction is typically carried out in solvents such as tetrahydrofuran, dioxane,
dichloromethape, N,N-dimethylformamide or N-methylpyrrolidinone. Typically
used bases are triethylamine, sodium hydride, N,N-4-dimethylaminopyridine at
temperatures between 0°C and 100°C.
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RR al "N (_N-R" RR"~(YL alkyl (I-p) 15 Scheme 16 Step 1, scheme
16, is the alkylation of compounds of formula X (see scheme 2) by
standard methods known to those skilled in the art, e.g. by alkylation with

/0 akybhspspmide or iodide or tosylate or mesylate, in the preseneeQfs@iosii
base like sodium hydride, potassium tert.-butoxide, or di-isopropyl ethyl
amine to yield the 20 compounds of formula X-a. Suitable inert solvents

are for instance N,N- dlmethylforman}l%ile dimethyl sulfoxide,
N-methylpyrrohdinone, or tetrahydrofuran, and the reaction is carried out
iN[@ REpPe RIS d a8 GRtBMin 20 cdnin 168 Gf M R006/082E 1B nverted into

T O i e
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|-pHeresinet inSiap Bnaehames1ensthd WaadyROUE thepirate cing grgeps

a%P@?&EH%%Qy!QﬁﬁQﬁH&%llﬁuéiﬁfé é&‘é@ﬁ!ﬁeﬂ%n@@f@H}@H\@JB&&qﬁmdme

formul Iwh rein RS is p {u IS substlt he para- or meta-
pdsition Wit ha su Stitien a%’r-ge% lcs:a‘lrr]'r]léjl1 an ary[&‘-E‘(ri'j)c)r%ﬁf)Bt or a 10 nitrogen

containing heterocyclyl attached via N, a Nll-alkyl, a NH-aryl or an

alkylstifehycheme ayise Irbbng'rhgi@up}m@émféfabn}l%m’e%ﬁzéémmed into
aceRidingriesahBngealdehpushod ativativesIofomigarhaie damed tapim to
SCIE;?%{%%%{ Iskgﬂ (3 % ﬁ)e 5% %é) &EQ&I'&RENHak%%@ %%B&a%&%b@g@h
St‘éﬂ%%fi o }8 ﬁ?\%nts sic I\ﬁé 9 n\lgﬂzyl x(mermh %(n}e hvlp(yrlrg)hdmone,

dimethyl  sulfoxide, 1etrahydr0furan, dioxane, and dichloromethane at
temperatures between 0°C and 100°C. Typically used reagents are pyridine-sulfur
trioxide complex, Dess-Martin periodinane (DMP} or 2-Iodoxybenzoic acid (IBX).

In step 6, scheme 14 the obtained compounds of formula XLVI are converted into
their corresponding carboxylic acids of formula XLVII, using methods well known
to someone skilled in the art, e.g. oxidation of carboxaldehyde. The reaction is
typically carried out in solvents such as dichloromethane, tetrahydrofuran, water
and mixtures thereof at temperatures between 0°C and 40°C. Typically used
reagents are sodium chlorite, using buffering reagents such as sulfamic acid and

phosphoric acid and radical trapping reagents such as isobutene.

In step 7, scheme 14 the obtained compounds of formula XLVII are converted into
their corresponding carboxamides of formula XLVIII, using methods well known
to someone skilled in the art, e.g. amide formation by acid-amine coupling. The
reaction is typically carried out in solvents such as tetrahydrofuran,
dichloromethane, N,N-dimethylformamide, N-methylpyrrolidinone and mixtures
thereof at temperatures between 0°C and 80°C. Typically used reagents are
dicyclohexylcarbodiimide, N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide, O-
benzotriazol-1-y1-N, N, N,  N'-tetramethyluronium  tetrafluoroborate,
bromottipyrrolidinophosphonium hexafluorophophate, and (7-azabenzotriazol-1-
yloxy)tripyrrolidinophosphonium hexafluorophophate, with or without a base
such as triethylamine, N, N-diisopropyl ethylamine and pyridine.
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Step 2b R PGG H (VllI-a) j 7 PG NH R'Br R'HN'" IR +rG/ R' Rz Step 3b
Rz Re StepibzR'H6siN\IHalR 70 NNal--R R R4 O (Y)" Ra R4 0 Mn
Rz N\IR.,.. (LI (1 R4 (Y)n -r-protected) H (I-g-protected) Step 3c R 1

SigBus Al (VI HH R'H 7/- R7 R'H A/ R Rz R Step Ic Rg-hR-@3 R3A1
N1HalR31\NiR... R4 0 (% R4 O (Y)" D-r) P-q) WO 2006/032518

PCT/EP2005/010311 -126 Scheme 17 In step la, scheme 17,
halogen-substituted phthalazinones L,I%\?ifh Hal being iodo or bromo or
chloro or fluoro, are converted to compounds of formula LI by a

substitptinRciRaction oftberarmatic falageofRyrmgroXp\VRIT arthimeacbinto
s e g spilne e oamatars
iodb" o RS E)‘Fl%fﬁfﬁg %F%r(ﬁect@q? A SETERE Iéﬁ?fe’l'der rans| %}niSritl?épégiE ly catried
catalydis Byeriheasikriswistrabidecsiined disblaremiiipical fisteropdgprand
thigipuposedareitha-Budhwnalfl e tetipardfuRRY tsavaitrdljenacdnidiningypically
hefetacyelylattaghedvia NoacNid-alk, apEsany! Qkian alkyiguliaiyland

or an ar Isul[ ”,Y' rf)%] . The,conditions for such a Buchwald reaction are
thér@élr%}é)xgse gaes%%beﬁgraggheme 1, step 7a. If R™ is an alkylsulfanyl or

Scheme 15:

A preferred method for the synthesis of the derivatives of formula I, wherein nis 1
and Y is -alkylene-C(O)- or -alkylene-CH(OH)-, is described in scheme 15. The
derivatives of formula I, wherein nis 1 and Y is -alkylene-C{O)- are named I-n and
the derivatives of foxrmula I, wherein n is 1 and Y is -alkylene-CH(OH)- are named

I-0 in scheme 15.

H
R R Br Slep 2 R Br
R W Sept & L i RE L Slep 7 . NI}R’
weo Steet I , R'H
NH 2 g
R R NH 2 R I, R
¥ R 0 e} . \
e}

H 3
7

R
m {HR ) ' N/wR’ RO s
z RG {0} <

(VIR

Step 4

HO
(o}

R5

Schemel5

A preferred method for the synthesis of the compounds of formula [-n and I-o
starts from the corresponding Phthalazine diones of formulaIl. Step ! of the
reaction sequence (scheme 15) is a two step process in which a dibromination is
followed by a monohydrolysis, yielding the 4-bromophthalazinone derivatives of
formula II1. The first step (dibromination) is typically carried out without solvent,
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an arylsulfanyl group, the substitution reaction can also be carried out
under Ullman conditions, e.g. in the presence of a Cu catalyst like copper
iodide or copper powder in solvents like quinoline, N-methylpyrrolidinone

{Ehengglycol, 15 optionally in the presence of e a base yg%ﬁy{'i,g;rhqmn
to

The Ullman reaction is carried out at elevated temperatures from 60

200 C. If R™ is an aryl group, it is introduced best under the conditions of
a Suzuki coupling. In a Suzuki couplint?3 boronic acid derivative of R™ is
reacted with L under palladium catalysis by palladium black or a

Dallﬂdtumlmx@ﬁpmnﬁcﬁm‘@&ﬁlﬁ% @Hﬁl@io%@uane, a]{uso]e, aniikmmtuées thereof,
trip, 7 S T U < are
hegyiphasntingpaliadieniQl dhe pissense Lok SAshts

carponale or po are toluene,

assium fluor
diokANE! %@tfawﬁirsmﬁ% %m%f Bﬁﬂ’a‘iﬂ?ﬂ‘%ﬁ‘?ﬁ&ﬂﬁé&‘ﬂ%@?@&i‘s Aibreaide.
SuZiiki %?éﬁ?fﬂi riéels (Papnahidropeiafrébdrdihnoomelenpepatdie terfisd Gt in
Stezauschemiddsthehibminationaiaphthriazivedions darbsabiveddtim
formysa,.2h L dg.give M&ﬁomp&m'a%@%% VAN OLIRITIR, LL' ueous

The same o ditions %/as described scheme 1, step 6. Step
a

schéme rﬁ%émBuc W ofifg o a%“%os?hﬂﬁfé%n%wé"d’én%{?\%m
LIl WﬁFPéeﬁrG?éEPé’ﬁt%nﬂﬁBﬁH%\m@w}H% dioBaise it Produhsnel glacial
protetteekiformehoppintectetvdhe Fanmietbtcs and conditions apply as
described for 30 scheme 1, step 7b. WO 2006/032518

PCOEYRE2009(Q403 Ly %&%‘?&%yﬁ‘:hﬁg}ﬁ LEs g f%‘%&e%‘r%%rfed into
derlvatl\?es 1-g-pr: otecteg to glvet e I‘F(i aminopyrazole aerivatives

ThEPERIREERMARES SPpY dRideserivasitr &éntsng wrhod g@pl%wn to
schemeony skdledel s thstithtion Péladﬁmmﬁud@mggmlaiﬁmqﬂ airpnot@cted: is
5 apiwalyrazaatedesivative offotoukbiveproteatad. ik isweantigd ok yMith N N-
thessa If@ﬂﬁﬁgéean&irﬁ%‘} t'9{9§0§§1@‘95ﬁ '191%‘31 E%Bclﬁlo§£e Qrﬁp mzxtures
SC qger Zttle%ntheera rom WF\IFCE)Q 09&@a'%%| % Ve 1%11 an

carfied ou sscribed o €cheme T ”é% AT ésTfrquﬂﬁiéum

BuBFdidet EBHﬁﬂHﬁlc}TYéhB?&ﬁ%Wfﬁéré%ﬁh@ﬁé?d éma%wenf@rt Riigiisie lithium
prdtectedthyirdpidezole VIKeditorgive thehamineihytdzdleiderivativgstassium
r-preieetedyinipraigeted form. The same methods and conditions apply as
described for scheme 1, step 7b. For this step it is preferred that Hal is

chlpro in order to
P step 3, scherne 14 the obtained compounds of formula XLIX are converted into

their corresponding amino pyrazoles of formula I-n, using methods well known to
someone skilled in the art, e.g. palladiuma-mediated amination of imminobromides,
vinylbromides or aryl bromides. The reaction is typically carried out in solvents
such as tetrahydrofuran, toluene, alkanols such as methanol, ethanol, isopropanol,
and mixtures thereof at temperatures between 40°C and 110°C. Typically used bases
are cesium carbonate, triethylamine, soclium tert-butoxide and appropriate ligated
palladium {0) species can be generated using reagents such as palladium acetate,
palladium dichloride, tris{dibenzyliden eacetone)dipaliadium, palladium tetrakis-
triphenylphospine, bis-triphenylphosphiinepalladium dichloride in conjunction
with phosphine based ligands such as 2,2’-bi{phenylphosphino)-1,1’-binaphthyl,
4,5-Bis(diphenylphosphino)-9,9 dimethylxanthene and 2-(di-tert-
butj;lphosphino}biphenyl.

In step 4, scheme 15 the obtained compounds of formula I-n are converted into
their corresponding alcohols of formula I-o0, using methods well known to someone
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achieve a selective replacement of only the bromo atom in LIl during the
Buchwald reaction. 15 Step Ic, scheme 17, is the substitution reaction of
the halogen atom in an unprotected aminopyrazole derivative of formula

Wb higeakiied out with the same methods and conditions asclesesigeshos1

for step la. Step 3c, scheme 17, is the Buchwald coupling of a
bromophthalazinone derivative LIII with a aminopyrazole VIl to give the
aminopyrazole derivatives I-r. The Sifie 20 methods and conditions
apply as described for scheme 1, step 7a. For this step it is preferred that
HakisChiore in g ekt arhievéaselaotiveneplaltemEht ofeoribythetypically

broma ﬁat%?ﬁfe in, LUgurog;the @&M@&%&@@cttﬁeﬁf@ha@m@m&;"' isnd

aﬁ< anyl agg e t)é}/lsuIEI’;aar%{r s% ?’% é é;gﬁ‘)é ? ?gg&ﬁfﬂsed reducing

am@@(’@)ﬁgllﬂbl%l Soyohruids b ﬂtk Hitdike
meta-chloroperbenzoic acid (MCPBA) or Oxone. Such an oxidation step
canpiionally be carried out at a later stage of the sequence, e.g. after
step 2a or after step 3a or after step Ib. WO 2006/032518

ﬁT/ EP2095/010314, 128;wsheme 48 Anehesmeibadden thensyaihasis
e

erlvatlves of formula |, wherein one of R’ to R4, is NH2, 01, NO. m,]
Rabxny! Jhisses SuRgruERE. LR ISR P8?19‘§‘(55§NH‘“ ne OFR't0
R®’issRE( O)ith- R BENegeriabieler a0 relRd: aﬁ&éﬂ@%ﬁﬁu@ﬁ%&lﬁw
rernaifing.J W%%B‘aﬁﬁymsaf{@sé}mcpﬂe@m&ﬁ&g@rmdenmhemeﬂﬁ:fﬁluﬁI

derlvatlvessof mu a I erel ne g& Rt %g 4 1S %§ %em V\ﬂggl),g%n %gggor
RNy ES?NM}“C ¥ ?Fé Ra'ls
b?efh@aﬂaﬁhﬁ&d gﬁl@ to R4 an’ove %ﬂbﬁﬁﬂ:la I gﬁag))(ﬁéf%i’#ﬁ‘llmng tﬁig)&a&m

to Récarendbysiegen.cue) namey |-8io seheines8)Filkytierativesad -p in
forr% Ia I évhereln one of 10 R'to R4 is NO2 , one of R'to R4 is R™, with
elng fined as R' to R4 above for formuIaFj and the remaining two of
R' to R4 are hydrogen, are named I-s in scheme[\} The derivd ges of
formula | Whereln one of R' to BABI,S NH2, onen fo R4 |§1 R™

d s R'toR4,a and«ithe r oqf R’
tO R g, aTETTa i'?’r sjﬁﬁ}m 1-8—5;@206 Waik i
PCTII§P O /010311 -129 (Xa, '

(l p-proreca‘ed)

l Step 3
P
R‘HN)ﬂ»

R -
3, '\Ia @N‘R‘
R o {
R“ ( }n alkyl

Scheme 16

Step 1, scheme 16, is the alkylation of compounds of formula X {see scheme 2) by
standard methods known to those skilled in the art, e.g. by alkylation with an alkyl
bromide or iodide or tosylate or mesylate, in the presence of a base like sodium
hydride, potassium tert.-butoxide, or di-isopropyl ethyl amine to yield the
compounds of formula X-a. Suitable inert solvents are for imstance N,N-
dimethylformamide,  dimethyl  sulfoxide, N-methylpyrroliclinone,  or
tetrahydrofuran, and the reaction is carried out in a temperature rarige from ~ 20

°C to 100 °C.



RR,..R,., Step1HStep2Step3 OOON-NOzN'-~* zz/\(Y)nRs N
OO((Y)Rs \ (W) (LIV) (LV) PGAMAHHHN~T/HNY /R7 OzR. Step 4
.,> O NN Rs Step 5a ONX" ~y~1'NRs OI\(Y) RsPGHz\(Y)nRaz~'

NOl) LVI) ~t R Q-s--protbOttected) ~"lI-slt( "z R6 R -
%é(zHal\llﬁz? 7t/R7 HN' Step 5b R,,, HN Rs H NN FIzN z ’@E ‘ ‘B‘g”
Rs (I-t-protected) (I-t) 1 Step 7 PGHH zN/R7 RHNR,,. Rs Step Sc R

Rs Rs Xi ~% \N\ Ra Xi (i O (Y)WR2 ) Rs (1-d-protected) (I-d)
Scheme 18 Step 1, scheme 18, is the reaction of a nitro-substituted

pﬂgﬂﬁ% anhydrige of the Buchwald coupling of the bromo-phthalazinones of
formula X-a with an protected aminopyrazole of formula VIlI-a as described in
scheme 1, step 7b yielding the protected phthalazinone-aminopyrazole derivatives
of formula I-p-protected

5 Step 3, scheme 16, is the cleavage of the protecting group as described in scheme 1,
step 8.

Scheme 17:

Certain derivatives of formula I wherein R is phenyl which is substituted at the
para- or meta- position with a substituent R™?, R™ being an aryl group or a
10 nitrogen containing heterocyclyl attached via N, a NH-alkyl, a NH-aryl or an
alkylsulfanyl or an arylsulfanyl group, are preferably synthesized according to

scheme 17. Such derivatives of formula I are named [-q in scheme 17.

R' O . ' Br
Step2a R o
NH Septe RN ey ., SPE N (e
Hal = N, 3
Y R 4 \(Y)
N R ¥, R O n
" PG
(L} [{R)} (L) W}‘
R
Step 3a| H, Lo
l Step 2b (Vi)

PG H
w\ e
, R Br R'H \ N,w-R’
R b Step 3 R ‘“N Step 1b , R H ke
N N Hal ———> /@'Hal -~ R =
R T ™, O R™

(Y) a N
R T 89,

(Lm} F-r-protecte
( P ) {l-q-protected)

Step 3
\ P 5 1 Step 4
(vm) H
R? SN R Step 16 ‘“N
m}w —
rR® ~
4 ¥, (Y}

tn u-q)
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formula LIl with a substituted hydrazine to give compounds of formula
LIV. Step 5 1 is carried out as described for scheme 1, step 4. Step 2,
scheme 18, is the rearrangement of compounds of formula LIV into

w&%%ggg}nes of formula LV and is carried out as descriq,%qfi;g),rﬁgg)ﬁmql

1, step 5. Step 3, scheme 18, is the bromination of phthalazindiones LV
to give the 4- bromophthalazinones LVI, and is carried out as described
for scheme 1, step 6. WO 2006/032318 PCT/EP2005/010311 -130 Step
4, scheme 18, is the Buchwald reaction of bromo-phthalazinones LVI with
a protected aminopyrazole derivatiwan¥lit+a to yield derivatives of formula
I-s- protected and is carried out as described in scheme 1, step 7b. Step

5 e ec8nils d rgggc lon. of derivatives I-s-protected to give the
n%lo%-g si;Jn’ g#’%ﬁteedquha%) ves %guélﬁﬁgl ééﬁrtﬁiémd‘%oﬁteﬁ d@‘ﬁer}% Prgps todo
sREHHEP, SlepsT tnostdBos0 sitferRavy ik tobtairkeiadrmiolmaslefLl by a
forphelidutigmpretdtiedbie comaitddlingentbein gesnpsRBhding anilinesofied
fosmuldirestiyrataetedoassingomathnds iwellkneum trsemeane;skilledgin,the
aituedpRil e matan Pk Padedhetion et AttoRRNERRes, he (Raclon
is% icaIId ried out in solvents Tike N, 1Fdime /| ormarﬁld)é, Tome or
NG %&ﬁg Lol SIS ax itk Beldl SRR PARF e s t
afF shamistebrpiretampivatfiad e verrs0€ thad100GId Teqvidalyf
uB&tlisechitingneagenitng e tinody chlatisiretingd Nhioridamenokydaie, or
ireR Yiehlarisie; Alternatiyelyrifig DIROreHP camube fedbieed R.catpivtic
h¥9rc‘%%%“6}“g€‘e‘év'the%aﬂg%kub@doﬁrcréﬁécoal as the C?e@w hy %%'}’e”ts lke
methanol 15 or tetrahydrotran; a eﬁw“ﬁe_ré’t‘ﬁﬁgé'ﬁ eSi28ETLRtEbe.
IR L8P LrEhEore; dhe obbaiiEHoNAre enTBAES Iof formrsiaout under
|I-HBresecedlwienscogviertedriretheirf edtrespdpditig: aspiskesosidiananyges
oporeias af fesvuie lHile Rioteaae, BERgMBReGERANEWAHASRMEANE
SK%&]@]}%QE a{é’p?egen§yHPQ¥|§FQeQHg?}?§ rpe.of}?é%ﬂx%c%rpeoé 1!:)at|9snca(}f ied
anlli‘nﬁsé1 he reaction is '%gpégal y 2Q carried qut in aprofic solventsslich as
dichiSronTethane BT AL e Rtranyar®iulant N K- trylerazmidis,
diftetdyratirekideda tha etngippronfimbreldrdunlicarbsalierebf atupling, a
témpeiatares detwden OCRANG80GE tdypinally usedbpaRTArE catalysis by
”ﬂﬁﬂ%\d?@'”?alkfc'k'-o_'Hﬁopﬁqzlébﬁﬁ%l%?”}%écégiéﬂﬁié‘&c&f; éfltu'fmsartz&%}z?.
-(dime i ridine. ep o scheme 1§ isthe .
ﬁ%ote%i%ﬁ%emr%g%%\ésﬂ@? ¢ fgtecﬁfé)ge gngﬁlg?tﬁrgase 368fum carbonat
or potasstum fluoride. Suitable solvents are toluene, water, dioxane,

tetrahydrofuran, methanol, ethanol, or mixtures thereof, and the Suzuli coupling is
run at temperatures {rom room temperature to 150 °C.

Step 2a, scheme 17 is the bromination of a phthalazinedione derivative of formula
LI to give a 4-bromophthalazinone derivative of formula LII. The same conditions
apply as described for scheme 1, step 6. ' )

step 3a, scheme 17, is the Buchwald coupling of a bromophthalazinone derivative
LIT with a protected aminopyrazole VII-a to give the final products in protected
form, I-q-protected. The same methods and conditions apply as described for
scheme 1, step 7b.
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amino-substituted derivatives I-t and is carried out as described for
scheme 1, step 8. Step 5c, scheme 18, is the deprotection of derivatives
I-d-protected to give the substituted derivatives I-d and is carried out as
Weshibed far scheme 1, step 8. 30 WO 20061032518
PCTIEP2005/010311 - 131 For a few special cases the different reaction
sequences can alternatively involve the step of generating a monochloro
derivative of the phthalazinedione intéad of the usual monobromo
derivative, followed directly or after some intermediary steps by a

Beebwaldnaastioniwith the apRiepy istel aminopyTazples(se ectsl. Sehame
12&%&{9&% Wonomerneibad for hemuihesiz of s dedyaivesahe

formula |, wherein one of R to R4 is NO2, the remaining two of Rl to R4
aﬁé%%%gen, R5 is hydrogen and n is O, is described in scheme 19. The
derivatives of formula I, wherein one of R1 to R4 is NO2, the remaining
tvirepfiR; tohRAars hydiogdstifRbas tyidiogerf Archrligd, aver klanameded
I-YHRREHEMR I erfohiPlelt beNHHEP Rorh B2 M1 E3NvRINK: Qzhk
z0O %hO g:l éVI(;a}ﬁélol-scgs(&é/%q éﬁ%rss %t))ia H Step 4 HO02N i N O2N i NH
ct® a_d\/ﬁﬂ (f—u cheme 1 Fn step 1, scheme 19 the substituted
phthalic anhydrides [compounds of formula (VI-a)) are converted into
thétrrcdrespemding Rhthalazimomsivofoll SHotmiled{tine) L. usiniy midihaed 1s
welkkpown 1o sempen e skilles i fbem@st, .9. hydrazine mediated ring
expansion of phthalic anhydrides. The reaction is typically carried out in

A o & B e B T e terivative
LIII with a protected aminopyrazole VIlI-a to give the aminopyrazole derivatives I-
r-protected, in protected form. The same methods and conditions apply as described
for scheme 1, step 7b. For this step it is preferred that Hal is chloro in order to
achieve a selective replacement of only the bromo atom in LII duting the
Buchwald reaction.

Step 1lc, scheme 17, is the substitution reaction of the halogen atom in an
unprotected aminopyrazole derivative of formula I-r. It is carried out with the same
methods and conditions as described for step la.

Step 3¢, scheme 17, is the Buchwald coupling of a bromophthalazinone derivative
LIII with a aminopyrazole VIII to give the aminopyrazole derivatives I-r. The same
methods and conditions apply as described for scheme 1, step 7a. For this step it is
preferred that Hal is chloro in order to achieve a selective replacement of only the
bromo atom in LIII during the Buchwald reaction.

If the substituent R is alkylsulfanyl and arylsulfanyl group, these sulfanyl groups
can subseguently be oxidized to substituents -8{O)alkyl, -8O,allyl and-8{O)aryl, -
SOqaryl by well known reagents like meta-chloroperbenzoic acid (MCPBA) or
Oxone. Such an oxidation step can optionally be carried out at a later stage of the

sequence, e.g. after step 2a or after step 3a or after step 1b.

PCT/EP2005/010311
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N-methylpyrrolidinone or protic solvents such as acetic acid, ethanol,
methanol and isopropanol and mixtures thereof at temperatures between
0C and 120C. 20 Typically used reagents are hydrazine, hydrazine
WIate,gadshydrazine hydrochloride. (This method can alsg (b?gtdg&%%m
obtain phthalazinones of WO 2006/032518 PCT/EP2005/010311 -132
formula | wherein R5 is not hydrogen, when N-substituted hydrazine,
hydrazine hydrate and hydrazine hyd?dchloride instead and the next
steps were accordingly ). In step 2, scheme 19 the obtained compounds
of éormkila §l1-c) are converted into their corresponding
dichlorophthalazines of formula (LVII), using methods well 5 known to
someone skilled in the art, e.g, iminochlaride formation from secondary
anﬂa@téleirﬁéeﬁ%&aﬁhg %W&?ﬁ SErHatvRINS (SR hevBr RS oRFEHR
likéo dithiohimethdie; dichibitethaite AP danisole|QRiEmiRie s Rsrkofy -

at semparalwes sepves kR 8RGenetRACS: Typicalbirmsess ablagndtingve for
re?&%ﬂl&?fgngh&%pb&% y?@t"%‘i’%}“@&%@“%%@ﬁ?& '%'dd%s%rnged in

pho phorus trichloride, in 1 resence or ab ‘ﬁ{' ases syc as H

py GRS trfe B RO W%b ByBhDRthie! R st 3¢ sehd
19%@80&@@&%0%5@&@&@& mnﬁ&@:@ﬂﬂm ene eéﬁvéﬂéﬁ’ iistd thesith R”’
cobr@ﬁ@déﬁimg amineB/razote fd\fitulsinghiheib edsaveloknevet 1O to R? are

P%a S!ﬁ‘ﬂ‘?Qd&&heda}ﬂ’s&&n@@%@H@ﬁ'&%'@ﬂ%ﬁ'ﬁ‘i%%%%e of
c%c Qrl E‘)W'th 15{%'{“ n?{s .There t!f;nkljs éc?ll g go%t Ove for
ents su af§ ?&rah drofuran %ﬁ cano s Such a

|scfafgwémé| Yrdehe Hﬁ{aﬁB}“&ﬁH Bre%o %eﬁéﬁf}%ﬂf@ﬁ%ﬁee&fuﬁé@ed s in
betwhear 10T bndeliSaG 4w Siept]sthénreil Othe iMmindthidfitiesné of R’

formuta (L W) arencrrveriag inlhdhal ROTESPOREING AMiRHhld) 1 USIAGhe
melodSNELNRNN [0S aEgNe led 1020 1Al 8.9, fRonohydrolyis

of the iminochloride. The reaction’is typically carried out under aqueous or
anhydrous conditions in solvents such as water, agqueous lithium
hydroxide, aqueous potassium hydroxide, aqueous sodium carbonate,
agueous potassium hydrogen carbonate, aqueous potassium carbonate,
aqueous methanol, glacial acetic acid at temperatures between 20C and
110C. 25 In the above schemes 1 to 19, certain substituents on the groups
R'to R4 and R5 may not be inert to the conditions of the synthesis
sequences described above and may require protection by standard
protecting groups known in the art. For



instance, an amino or hydroxyl group may be protected as an acetyl or
tert.- butoxycarbonyl derivative. Alternatively, some substituents may be
derived from 30 others at the end of the reaction sequence. For instance,
of formula | may be synthesized bearing a nitrg-
ggg@%%gggnyl, a sulfonic acid substituent on the group R'Et?g@li)za"r?csi/ OI}Q%S,U
which substituents are finally converted to an amino-, WO 2006/032518
PCT/EP2005/010311 -133 aIIcyIar"nH%-’, dialkylamino-, acylamino-,
alkylsulfonylamino, arylsulfonylamino substituent, or to a carboxarnide

substitueft, (o] A(oN-] sulfaramide Eubstitu%g gy stagrdar }[!oceduggpss The
c s accorelingt ggent igveﬁ#reﬂ A tan the form-of
their 5 pflarmaceutically acchptabi€&alts. The term "pharntacgutically

acceptahle salt" refers to gggyentional acid-addition salés that retain the
biological effectiveness and properties-@f the compounds of formulg | and
are formed from suitable non-toxic org QF inorganic bases or

organig,or ifjorganic a%itdsi Examples e- adgti(taiosg salts.inc
deri m'}',\godiumrpé}fassiumw Sium, 10 guaterna
hydroxidesysuehgs fof &ample, tefr etiylimmonium hydroxi
Example .‘g}f acid-addifjen aits inclysesthese derived from inorggnic
acids such as hydrochlorig®acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic 4&7, phosphoriﬁ agid and nitric acid, and those

derived from organic acids such as p-toluenesulfonic acid,
naphthalenesulfonic acid, naphthaleneﬁisulfonic 15 acid., methanegplfonic

acid, ethanesulfonic acid and the like. hemical modificatiqmI far

pharmaceutical compound (i.e. & into a salti&d%echri et
known to pharmaceutical che q’ﬂ)\tain improved phiSi ' .
chemical stability, hygroscopicity, flowabitisrand solubility of compdtiils.

See, e.g. Stahl, P. H., and Wermubkzdaegeditors), Handbook ¢t
Pharmaceutical Salts, Verlag 20 Helvetica Chimica Acta (VHCA), Zurich,
(2002) or Bastin, RJ., et al., Organic PtrB%‘f?hes. Dev. 4 (2000) 427-435 .

The compounds of formula | can contain one or several chiral centers and
can then be present in a racemic or irGan optically active form. Thﬁ;H

racemates can be separated accordi Known methods into PR
enantiomers. For instance, 25 di EoReric saltsmehich cdipbety R
separated by crystallization atec edifrom the Tacemi& mix Ny .
reaction with an optically active acid suci&’e.g. D- or L- o iR
{i-d~profected} {-d)
Scheme 18

Step 1, scheme 18, is the reaction of a nitro-substituted phthalic anhydride of
formula LIII with a substituted hydrazine to give compounds of formula LIV. Step
1 is carried out as described for scheme 1, step 4.

Step 2, scheme 18, is the rearrangement of compounds of formula LIV into

phthalazindiones of formula L'V and is carried out as described for scheme 1, step 5.

Step 3, scheme 18, is the bromination of phthalazindiones LV to give the 4-

bromophthalazinones LVI, and is carried out as described for scheme 1, step 6.
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eamphorsulfonic acid. Alternatively separation of the enantiomers can
also be achieved by using chromatography on chiral HPLC-phases which
are commercially available. 30 Pharmacological activity The compounds

Bfgmg/ggshgnd their pharmaceutically acceptable salts pos;gﬁg%% @Pd?l .
SS

pharmacological properties. It has been found that said compoun

WO 20061032518 PCT/P,P20051010311 -134 activity as inhibitors of the
Aurora lunase family and also show ant proliferative activity.
Consequently the compounds of the present invention are useful in the

therspy andlerarescintine Bfdinerseswith kﬂ@%@%nﬁ&ﬁiﬁﬁﬁjm&ﬁ with a
kln?@&aﬁéhmwazf&@'iﬁérws&%a%xﬁuw £ CERRGAY | f”}erthefaﬁ?l

r tion of 5 illnesses mentioned above. The act|V|ty
preSEht Cg%mpcgbsnc e iSRS EreeB %08 kitlsR &%amily is
demonstrated by the following biological assay: IC 0 determination for
inhiBitpr$iofcAeimertBAls (86 dMiBtEcHEGAY d-Rasay PEGHREeAUEOFR IS Ritro-

serigg dhreennsknaserinypiveddnispindin assemblrand.ghamespme
segregation. The assay is a typically ELISA-type assay where blotlnylated

substrate (PKB-GSK2) 15 is phosphorylated Phos horylatlon is detected

by 6fér09>1‘(‘fa£se5&561§5:) H@Ie BEigarRasdyef formula I-s-provected are

(PAkaKiried- By e ODcspeh pingspilope pfidsmda balpnatoaitinhey niMab)s

(MAKH RriGHKMo2:#ohe Ig&ibdTherRssay.is é’ﬁhﬁlﬁtﬁﬂ&ﬁﬁ&% the reduction of

detsrrinatianeMaigriale, 4R A spay i el RSty ga“? N,N-
sulfoxi fﬁl\/?

stre taV| coated, S s10m |met urora
paic S T A e o i A el

stoékeé}eﬂﬁﬂ’orﬁe# FREHTESTiRRATeSn @l 260PgAIIES PHBGSKE Gistidy[HIeE.

pepligecdérived frdorigmapeGSkSansiy|denee, tin(1l) chloride monohydrate,

(Bigft SGEMYRES SEMER @Ry, the nitro group can be reduced by catalytic
hydrogenation with palladium on charcoal as the catalyst in solvents like methanol
or tetrahydrofuran, at temperatures between 20°C and 100°C.

In step 7 scheme 18, the obtained aniline compounds of formula I-t-profected are
converted into their corresponding amides, sulfonamides or ureas of formmula I-d-
protected, using methods well known to someone skilled in the art, eg.
sulfonylation, acylation or aminocarboxylation of anilines. The reaction is typically
carried out in aprotic solvents such as dichloromethane, ethyl acetate,
tetrahydrofuran, N,N-dimethylformamide, dimethyl sulfoxide, N-
methylpyrrolidinone and mixtures thereof at temperatures between 0°C and 80°C.
Typically used bases are triethylamine, N,N-diisopropyl ethylamine, pyridine,
potassium carbonate and 4-(dimethylamino)pyridine.

Step 5b, scheme 18, is the deprotection of derivatives I-t-profected to give the
amino-substituted derivatives I-t and is carried out as described for scheme 1, step
8.

Step 5S¢, scheme 18, is the deprotection of derivatives I-d-protected to give the
substituted derivatives I-d and is carried out as described for scheme 1, step 8.
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CONH2), stock solution 600pM, final conc.: 200 nM. PAK<M-Ig>S-IgG-
POD Anti-mouse IgG, HRP-linked Antibody, diluted in 30 3% BSA/PBS-T
(1:10000), (Cell Signaling, Cat. No.: 7076) WO 2006/032518

WE IR A305/010311 -135 MAK<P-GSK>M-27E5-1gG Phogpha-6385038811
(Ser 21) (27E5) Monoclonal Antibody, stock solution 1,85mg/ml, diluted in
3% BSA/PBS-T (1:6000), final conc.: 0,31g/ml, (Cell Signaling, 5 Cat.

No.: 9337B) ATP Adenosine-5'-triphodphate 1 mM, diluted in kinase
buffer, (, Cat. No.: 127531-001), final conc.: 4M TRIS

2" W@%&Bﬂéﬂ@l’(&/ﬁ@tﬂﬁé &f&}ﬂf@@@%{ﬁ%ﬂ@ nglces can alternatwel involve the
("t (Mydrox Fﬂ%th AR et aNg. ‘(?a% é}"%hc Shigs cﬁag%s?eafo?me

BSA OVI e eru umin ractlon
Did§HHSHOSBHBHS, f%saf’aﬂ‘ae ! BUQ%)H’EWPA ﬂfmﬁﬁmq jptermediary steps by
(diadbaiemalt DTN ohi- Wit i) pR 2@ SaniinMERCKs Bateldicheme 19)
1.08418.1000) ABTS buffer ABTS (2,2'-azino-bis(3-ethylbenzthiazoline-6-
sulfppnic a6igl)) 16,7 mg/ml (Roche Diagnostics GmbH, Cat. No: 1204530)
ABTS tablefs dissolve one ABTS tablet in 50 ml of working 20 solution
(ABTS buffer) (Roche Diagnostics GmbH, Cat. No.: 1112422) Tween 20
Pol\RehsamGirbidiamtissiief GmBrvaites Rbo000639EBo st R’
DT6 R 4sDithipthreitak{RogheDiaghasit srEhybiibgGai® NowydtOFehiAd n is 0,
is described in scheme 19. The derivatives of formula I, wherein one of R! to R* is
NO,, the remaining two of R' to R* are hydrogen, R® is hydrogen and n is 0, are

named I-uin scheme 19,

Step 1 __Stp2 N
——.—.—-————* -~
ON T O N
2 O Ci
{Vi-a) {1 c) (LViD

, H
i
T o N@:t QN \mH

(LVIH) (-u)

Scheme 19

In stepl, schemel9 the substituted phthalic anhydrides [compounds of
formula (VI-a)] are converied into their corresponding Phthalazinones of
formula (II-c), using methods well known to someone skilled in the art, e.g.
hydrazine mediated ring expansion of phthalic anhydrides. The reaction is typically
carried out in aprotic solvents such as tetrahydrofuran, N,N-dimethylformamide,
N-methylpyrrolidinone or protic solvents such as acetic acid, ethanol, methanol
and isopropanol and mixtures thereof at temperatures between 0°C and 120°C.
Typically used reagents are hydrazine, hydrazine hydrate and hydrazine
hydrochloride. (This method can also be used to obtain phthalazinones of
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MgC12 x 6H20 MERCK, Cat. No.: 105833.1000 Kinase buffer 50 mM
TRIS, 10 mM MgCI2, 1 mM DTT, 0,1% Tween 20, pH 7,8 30 PBS-T (=
Wash buffer) (PBS-T) 10 g/l PBS(Phosphate buffered saline) with

Q838503 wpen 20 3% BSA/PBS-T 3 % BSA dissolved in PBaT: Meiheds1q
35 This assay is performed in 96-well format for IC50 determination with 5

samples WO 2006/032518 PCT/EP2005/010311 -136 (each with 8
concentrations by twofold testing ), Id@zpd incubation volume and the
following plate layout: 123456 789101112 ANCRS aRS a Sla Sla

SZor5am NGHS3aSBE $40SHANBREC R:b Rsu@ssmt&b}%zﬁﬁb 1yEBihe
> B0 no N IR fonle Bl DR RP R N 3e RIGRAEIA .

NC'RS d RS d Sid Sid S2d S2d NC S3d Sad S4d S4d E PC RSe R
Sle Sle S2e Ste PC S3e Sae S4e S4e F PC RSf RSf SIf Sit S2f S2f PC
S3nspS4ideme!pthrSHRG] g Sy Sinds 2f BRgud ISy Buep DGy to
H ReRSh&RSSihSic B3R BEIS3MEahrSdh SoNDNGsRegatiteds well
COBKE%W&Q&&%}I{’%%?@&E?M@%W ﬁﬁhﬁ%&@m@lmm&%m&%%
mplgs, Wi a onc,: a
S%Ie lﬁ‘ﬁ! 10n 16]9%) %]%! ca:a‘16 é)u 1th0 %ﬁg{\&)r 6%&558111@
%f?m%ﬁaw 1. ‘éﬁ‘\‘fﬁl‘ée ardfien: a&eﬁ@g4 AnSer wgqﬁ%ainﬁl&eof at
(de@npﬂdmgsémwmeﬁﬁi’(ﬁlwdi i WiGasEybicfly taksbipritatent ficrmkotnee
foi RIMSHORI6)x 4 B18ri A6l Byt 6 pl iumaratAshis ph shipntad Ja-kiasae, in

buffer 10 . y platg.. . tly 40 pl.p IIPBa,gCdeI;’1 3
mL:Jxlfo%r ! %%igagrpggse%%lfA %g}é%gg ¥A1u$or§ fgﬂ 250 n% eE%?58@2 %OgN

MIRPER Rfgative control: without ATP. 4. Incubate assay plate
for exactly 90 min at room temperature.
In step 3, scheme 19 the obtained compounds of formula (LVII) are converted into

their corresponding aminopyrazole {LVII), using methods well known to someone
skilled in the art, e.g. aromatic substitution displacements of iminochiorides with
amines. The reaction is typically carried out in solvents such as tetrahydrofuran,
pyridine, toluene, alkanols such as isopropanol or tert-butanol, and mixtures
thereof at temperatures between 40°C and 150°C.

In step 4, scheme 19 the imminochlorides of formula (LVIII) are converted into
their corresponding amide (I-u), using methods well known to someone skilled in
the art, e.g, monohydrolyis of the iminochloride. The reaction is typically carried
out under aqqueous or anhydrous conditions in solvents such as water, aqueous
lithium hydroxide, aqueous potassium hydroxide, agueous sodium carbonate,
aqueous potassium hydrogen carbonate, aqueous potassium carbonate, aqueous
methanol, glacial acetic acid at temperatures between 20°C and 110°C.

In the above schemes 1 to 19, certain substituents on the groups R’ to R* and R’
may not be inert to the conditions of the synihesis sequences described above and
may require protection by standard protecting groups known in the art. For
instance, an amino or hydroxyl group may be protected as an acetyl or tert.-
butoxycarbonyl derivative. Alternatively, some substituents may be derived from
others at the end of the reaction sequence. For instance, a compound of formula I
may be synthesized bearing a nitro-, an ethoxycarbonyl, a sulfonic acid substituent
on the group R' to R* and R®, which substituents are finally converted to an amino-,
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15 5. Stop reaction by adding 20 pl EDTA in all wells. WO 2006/032518
PCP/EP2005/010311 -137 6. Wash assay plate 3 x with 200 | washing
buffer per well. 7. Add 100 pl MAK<P-GSK>M27E5-IgG (1:10000) and

WOKs\Wola59-19G-POD (1:6000) dissolved in 3% BSA/PBSpl40:a88§@¥% 10311
plate per well. 8. Incubate assay plate for 60 min at room temperature. 5

9. Wash assay plate 3 x with 200 pl washing buffer per well 10. Add 100
Id ABTS solution to assay plate per \‘NQP incubate for approx. 4 min at RT
on MTP shaker. 11. Measure absorption at 405/492 nm. 12. Calculate %

inalkitionias:, 10idkEsampleicFadey(E pdiyluea))xndia, 1ayaloulaienino

ICaRuaING2 fofy lineancurs it (E{lsefvaedlR BHRIRGHRS MG ent by
Ltdféncaun%]ord, eSdurrey, UK)) Results: Table 1 Examples IC50 Aurora A

8 ar &

kifase Inhibition ("M] G-57 A-131 A-2 65 D-2 555 A-5, A-7, A-9, A-I1,

A-12, A-14, A-18, A-20, A-22, A-23, A-24, A-25, C-1, B-2, D-1, E-2, E-4,

E-bh&EcOmipapkd8 pfeat difz BoRiG; Pr8eft M GriliGr 2043 -&idBHT thE B8 e their

H-Bldebracokider By LaBud bl 100k 1B d -Gkl iplfélr%;a%e%@claﬂ%a@efyt&%i& Jalt”

R L R T g Wi ity et ana
properties of the compounds of formula I and are formed from suitable non-toxic
organic or inorganic bases or from organic or inorganic acids. Examples of base-
addition salts include those derived from sodium, potassivm, ammonium,
quaternary ammonium hydroxides (such as for example, tetramethylammonium
hydroxide). Examples of acid-addition salts include those derived from inorganic
acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,
sulfamic acid, phosphoric acid and nitric acid, and those derived from organic acids
such as p-toluenesulfonic acid, naphthalenesulfonic acid, naphthalenedisulfonic
acid, methanesulfonic acid, ethanesulfonic acid and the like. The chemical
modification of a pharmaceutical compound (i.e. a drug) into a salt is a technique
well known to pharmaceutical chemists to obtain improved physical and chemical
stabihity, hygroscopicity, flovwability and solubility of compounds. See, e.g. Stahl, P.
H., and Wérmuth, G., {editors), Handbook of Pharmaceutical Salts, Verlag
Helvetica Chimica Acta (VHCA), Zitrich, (2002) or Bastin, R.J., et al,, Organic
Proc. Res. Dev. 4 (2000} 427 -435 |

The compounds of formula I can contain one or several chiral centers and can then
be present in a racemic ox in an optically active form. The racemates can be
separated according to kmown methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemnic mixtures by reaction with an optically active acid such as e.g. D- or L-
camphorsulfonic acid. Alternatively separation of the enantiomers can also be
achieved by using chromatography on chiral HPLC-phases which are commercially
available.

Pharmacological activity

The compounds of formulal and their pharmaceutically acceptable salts possess
valuable pharmacological properties. It has been found that said compounds show
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A-3, A-8, A-10, A-16, B-3, E-6, E-7, E 13, F-7, K-3, M-10, 0-1, 0-2, S-1,

T-l, 100-1000 T-3, T-4, W-i, X-I,Z-1 15 WO 2006/032518
PCT/EP2005/010311 -138- Antiproliferative activity The activity of the
WEsaRlBespounds as antiproliferative agents is demonstratgd Byi0€010311
following biological assay: CellTiter-GloTM assay in HCT 116 cells 5 The
CellTiter-GloTM Luminescent Cell Viability Assay (Promega) is a
homogeneous method of determlnln}ffhe number of viable cells in culture
based on guantitation of the ATP present, which signals the presence of

mata |M1§ﬁ'&ﬁscﬁl|ﬁléﬁfoiﬂ-ﬁlﬁ@§§f§ﬂﬁm%ﬁlﬁ(ﬂﬁﬂ GREGINGMroliferative

% 'CSI%I %I.\ WRIE & O%S mf |chP Je]sgﬁg FIN gl'H(qr]l \’Xrtehus Ful in the
taM V|tr en, -No. 61 70-0 0 2,5% 10 Fetal L%
%iiﬁﬁﬁ ‘§| ?ﬁ%f‘t%&ﬁ\‘r 135 ?Wfdb‘iﬁﬁ“féﬁ‘?ﬁ“’m of kinases of the
peﬁmnm/mwme&réﬁfohﬁy@m {:W#leep thentheramD et /Capention of
151K)scfortiiemsSabthe el Iscwdre sopdedde-a84onaibplatess 16800itors of
celisenan el SAMeAnEHUD: ARG aﬁm@cﬁhgmgmm ds
were added in various concentrations ranging from 30 pM to 0.0015 pM

(20 concentratlons 1: 3 dlluted) After 5 days the 15 CellTiter-G10TM

as el e Sdrting s SEiddbns of the manufacturer

(CeIITlter GIoTM Lumlnescent CeII Viability Assay, from Promega). In

brigfs thapcellpplate was equilibrated to room temperature for

approximately 30 minutes and than the CellTiter-GloTM reagent was
added. The contents were carefully mixed for 15 minutes to induce cell
lyss inutes the luminescent signal was 20 measured in Victor

2, (‘smmi‘g muitiwertinsp éeteopinstdinater, Wallaed. Detailsidiestagembly and
MedlitemioRE bk64Atwith GlutaMAXTM | (Invitrogen, Cat-Nr. 61870), 5 %
FCS (Sigma Cat: No. F4135), Pen/Strep (Invitrogen Cat No. 15140). 25 -

116 ATCC% Eﬂtﬁt{l 1000 c per,we Iof 38%
e TRE B e A R b e
24’“?1 B gspéog%t@ofhosphoryiatmn is detected by peroxl ase (POD) labelled
polyclonal antibody (PAK<M-[g>S-[gG-POD) and phosphopeptide monoclonal
antibody (Mab) (MAK<P-GSK>M-27B5-IgG). The assay is validated for 1Cs -

determination.

Materials

Assay plates 96-well polystyrene: plates, streptavidin-coated
Samples 10 mM in dimethylsulfoxide {DMSO)

Aurora A-His-4 C-terminally Histidine, (Hisy)-tagged Aurora A

full-length protein, stock solution 0,7 mg/ml, final
conc.: 250ng/ml

PKB-GSK2 biotinylated peptide derived from human
GSK3a sequence (Biotin-SGRARTSSFAEPGG-
CONH_3), stock solution 600uM, final conc.: 200
nM.

PAK<M-Ig>$-1gG- POD Anti-mouse IgG, HRP-linked Antibody, diluted in
3% BSA/PBS-T (1:10000), (Cell Signaling, Cat.
No.: 7076)
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WO 2006/032518 PCT/EP2005/010311 -139 2nd. day : Induction
(Treatment with compounds 10 concentrations) In order to achieve a final
concentration of 30 pM as highest concentration 3,5 pl of 10 mM
WOTRRME sfock solution were added directly to 163 pl medjg. TRehSi5iRs11
e) of the dilution procedure described below, was followed. 5 In order to
achieve the second highest to the lowest concentrations, a serial dilution
with dilution steps of 1:3 was followéd%?c"cording to the procedure (a -e) as
described here below: a) for the second highest concentration add 10 pl
of MNP ESEkSDRIIBAIgE comipaphd-EsR03p) dinethy)sufmesienioAbOhal
10 b) dilute 8x 1:3 (always 10 E&'ﬁ@b%ﬁyp' PSR LRis; dilution 1oy,
(results in 9 wells with concen %lg\@i QE}IS333,3 pM to 0.51 pM) c) dilute
each concentration 1: 47,6 (3,5 pl cor{1pound dilution to 163 pl media) e)
add 10 pl of every concentratiéh: €696 ditreanssr thaleslmbiate bt
final concentration of DMSO : 0:8.28dn %3&B) well 15 and resulting in 10
finaligoncentration of compounds-rageing fraph@M to 00015 Alked in
Each compound is tested in triplicate. -.Incubat Q& 37C, .
5% CO2 20 Analysis: -Add 3 Baiséeoe ﬁlfi{étrj-’ f%ﬁ\zﬁ e%g%(%%)tﬁeﬁﬁlaazrec e
from CellTiter-Glo M Buffer and*¥ellTiter-GloTM Substrate (lyophilized)
pufdHdsed from Promega) perAvithinshdbedrEayrirtiek lal-foopwanediol
temperature 25 -incubate furthgit4s (minkdesatraemipmpenaiyee) WIrE K
shaking Measurement: -Victor %a’i?ﬂ@ﬂiﬂﬁaf@ﬂﬁ%ﬁy spectrophotometer
(Wallac), Luminescence mode (0.5 ess%c/re

477 nm) 30 .
2006/032518 PCT/EP2005/010311°: am%‘i&& éﬁ%‘%ﬁ\%gﬁﬁyﬁmd free
non-linear curve fit (XLfit softwdiechD isiediss Sakldorat No. 9100221)

EDTA Titriplex 11 (di-Sodium-EDTA di-Hydrate), 120
mM, (MERCK, Cat. No.: 1.08418.1000)
ABTS buffer ABTS (2,2'-azino-bis{3-ethylbenzthiazoline-6-

sulfonic acid})16,7 mg/mi (Roche Diagn ostics
GmbkH, Cat. No.: 1204530)

ABTS tablets dissolve one ABTS tablet in 50 ml of working
solution
(ABTS buffer) (Roche Diagnostics GmbH, Cat.
No.: 1112422 )

Tween 20 Polysorbat 20 (Roche Diagnostics GmbH, Cat.
No.: 10006394-001)

DTt 1,4-Dithiothreitol (Roche Diagnostics GmbH , Cat.
No.: 197777)

MgCl, x 6H,O MERCK, Cat. No.: 105833.1000

Kinase buffer 50 mM TRIS, 10 mM MgCl,, 1 mM DTT, 0,1%
Tween 20, pI 7,8 _

PBS-T (= Wash buffer) (PBS-T) 10 ¢/l PBS(Phosphate buffered saline)
with 0,033% Tween 20

3% BSA/PBS-T 3 % BSA dissolved in PBS-T

Method

This assay is performed in 96-well format for ICs, determination with 5 samples
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Ltd., Guilford, Surrey, UK)) With all compounds a significant inhibition of
HCT 116 cell viability was detected, 5 which is exemplified by the
compounds shown in Table 2. Results: Table 2 Examples IC50 HCT 116
WMbobod24:66 B-20.78 D-14.19 F-8 0.42 A-2, A-3, A4, fr3iABaithdus
A-13, A-15, A-16, A-20, A-22, A-25, B-1, B-3, C-1, C-2, E-2, E-3, E-5,
E-7, E-9, E-10, E-11, E-12, F-1, F-2, F-3, F-4, F-5, F-9, G-1, G-2, G-4,
G5, G-7, G-9, H-1, H-3, I-1, I-3, 1-4,1%1-7, 1-10, 1-13,1-14, 0.1-10.0 J-2,
K-1, K-2, L-2, M-2, M-3, M-5, M-8, M-9, M-10, N-1, P-1, R-1, R-4, S-1,
T{2ach-Fith -8l cddrdetdeioht-By WedfoW 12516l ), YOU, 1Y iBcubdticfArcludAad the
ZRiko R 2 AB30fB-6 E-6, E-13, M-7, 0.+, P-2, Q-1, 10.0-100 W-3 The
compounds according to this invention and their pharmaceutically
acceptable salts can be used as medicaments, e.g. in the form of
pharmaceéuticad combositibns. 10 THe phdrmackuticél coiposifions ¢an
be administered orally, e.g. in the form of tablets, coated tablets, dragees,
harg ahqsoftgeldtine, ¢agsules,,splutio 1%,2§mq\lf§iofn§3aor] sispensidns,,
The administration canj however, glso be effected fectally, e.g. in the
form ot-suppesiteties—grparenterally—erg—tn-the-form-ofinjection
solutionst W Po0640328 8 PET|ER2Q05R010%11 $b415%he 54 | S4b
above{mentjoned pharﬂnace utical compositions cah be obtained by

Progessiig | rsc | RSc | Sic | sle | S2¢ | $2¢ | NC | S3c [$3¢ | Sde | s4c

P NC | RSd | RSd | Sid | S1d | 82d | S2d | NC } 83d |S3d S4d | S4d

E PC | RSe | RS5e | Sle Sle Sze S2e PC S3e | S3e S4e S4e

F PC | RSP} RSE| S1F 83 | S2f | Saf | PC | 83f | S4f S4f | S4f

G PC | RSg | RSg | Sig | Slg | S2g | S2g | PC | 53g |S54g S4g | S4g

H PC {RSh | RSh | Sih 1 S1h { S2h | 82k | PC | S3h |54h S4h § S4h

NC negative controi, without ATP, 1% DMSO

PC positive control, with ATP, 1% DMSO

S samples, with ATP, 1 % DMSO, final conc.: a =100 pM, b =20 pM, ¢ =4
UM, d =0.8 uM, e =0.16 uM, £=0.032 uM, g =0.0064 pM, h =0.00128 pM

Step [ Action

1. Sample preparation: add 24 pl per well samples {descending sequence ) diluted
in kinase buffer to assay plate ( final conc. for DMSO 19).

2. Add directly 16 pl Aurora-A-his-4 diluted in kinase buffer to assay plate.

3. Add directly 40 pl per well PKB_GSK2/ATP mixture to assay plate,
(final conc.: Aurora A = 250 ng/ml, GSK2 =200 nM, ATP =4 uM).
Negative control: without ATP.

4. Incubate assay plate for exactly 90 min at room temperature.

5. Stop reaction by adding 20 pl EDTA in all wells.
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the compounds according to this invention with pharmaceutically inert,
inorganic or organic carriers. Lactose, corn starch or derivatives thereof,
talc, stearic acids or it's salts and the like can be used, for example, as
wecheariers for tablets, coated 5 tablets, dragees and hardg&laimgisoiosii
capsules. Suitable carriers for soft gelatine capsules are, for example,
vegetable oils, waxes, fats, semi-solid and liquid polyols and the like.
Depending on the nature of the activé substance no carriers are,

however, usually required in the case of soft gelatine capsules. Suitable
cafrieks Jonstheppreduction obmplutichispndtey pepsvete, for example,

water, polygls: HIXRRPlGAR vegstablecoi ansht)alkeRuitahle sapierior

suppositories, are, far.e ral or hatdened oils, waxes, fats,
semi-ﬂéﬁ%@%ﬁ‘ﬁﬁ%m%pﬁég}fg%‘g]dp %%Lkljii’(%?sfﬁep l{:)aﬁeaprer{i%%tical compositions
cah, erbooepsBoplEfiPresenEtes™ SHRISTETE, stabilizers, wetting
agenigagnaisifitss; Swedieners] celbiaptsiffaporants, salts for varying
thegosmeiis Ress e Rifiers masking saents ordbantioxdgans. Mhayat
can O tﬁg}gﬁﬂlﬂgther therapeutically valuable substances. A
pharmaceutical compositions comprise e.g. the following: a) Tablet
Fdrmifigasre hretRsiamth AB3AT2 Bim Ingredients mg/tablet 1. Compound
of far@utal{y H28MIGEB06: 2. Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30 30 30 150 5.
Magnesium Stearate 1 1 1 LT 7 6831 Manufacturing
Procedure: 20?{% I&%(s??’éﬂr%s%f%t%: qz:?ndE]ng31]:1165?2nuIate with purified water.
2. Dry the granules at 50C. 3. Pass the granules through suitable milling
eqliiphbiraie |Radisiaan BANHIE T e hiihiRBERgH D FRsREH gpluton
suitalllel praskoWW(h2066/082618 PCT/EP2005/010311 -142- b) Capsule
Formulation: Item Ingredients mglcapsule 1. Compound of formula (I) 5 25

100500 Results; Table 1
Examples 1C50 Aurora A kinase inhibition [nM]
G-5 7
A-1 31
A-2 ' 65
D-2 555

A-5, A-7, A-9, A-11, A-12, A-14, A-18,
A-20, A-22, A-23, A-24, A-25, C-1, B-2,
D-1, E-2, E-4, E-5, E-9, F-1, F-3, I-4,
B-5, B-6, F-8, F-9, G-1, G-2, G-4, G-7,
G-8, G-9, H-1, H-2,1-1,1-2,1-3, [-4,
1-5,1-6,1-11,1-12, [-13, I-14, K-1, K-2,
-1, 1-2, M-1, M-2, M-3, M-4, M-7,
M-8, M-9, N-1, P-1, P-2, Q-2, R-1, R-3,
R-4,T-5,U-1, U-2, W-2, W-3, V-1,
X-2,Y-2, ZA-1, ZB-1, ZB-3,

A-3, A-8, A-10, A-16, B-3, E-6, B-7, B~
13, B-7, K-3, M-10, O-1, 0-2, 5-1, T-1, 100-1000

T-3, T-4, W-1, X-1,Z-1

1-100
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2. Hydrous Lactose 159 123 148 --- 3. Corn Starch 25 35 40 70 4. Talc
10 15 10 25 5. Magnesium Stearate 1 2 2 5 Total 200 200 300 600
Manufacturing Procedure: 1. Mix items 1, 2 and 3 in a suitable mixer for
w0 MpMiess 5 2. Add items 4 and 5 and mix for 3 minutes. ik desR 10313
suitable capsule. c) Micro suspension 1. Weigh 4.0 g glass beads in
custom made tube GL 25, 4 cm (the beads fill half of 10 the tube). 2. Add
50 mg compound, disperse with sp’a}aﬁfm and vortex. 3. Add 2 ml gelatin
solution (weight beads: gelatin solution = 2:1) and vortex. 4. Cap and
wrapiinalisminacoilder light protection. 5. Prepare a counter balance for
the mill. 15 6. Mill for 4 hours, 20/s in a Retsch mill (for some substances
0 24, hour t 30/8% 7. Extract uspensmlit ffrO[{n bead W|tg two Iatyerg
of fearcfﬁ% Egloﬂfss Mero ROt arecipient S vial by o
cé%ﬁt?hﬂ@ﬁ@@hﬂﬁﬁ)@()%%??amm 8. Move extract to measuring cylinder. 20
9. Repeat washing with small volumes(here 1 ml steps) until final volume
Iscpachedrextactisietens 4 Q.kill up to final volume with gelatin and
homogenize. The above described preparation yields micro-suspensions
of the compounds, of 25 formula | with particle sizes between | and 10 m.
THesGebBiIGHS ar&emws%?e%PQPQW.@%AE@H&%S&&&E@@WOHS
vive:degaysiavanR0e6H8 251 T HbResEY(1 08lure bazdvadivantidHign
CQIFAONTPS ROFARGHNELGIdhaspiR SR BlinvaTtionObRcdinacmaceltically
acceptable salt thereof and a therapeutically inert carrier are an object of

the present i tion, as js a rocess far. § 0]
Jﬁ%‘} iﬁﬁﬁg AEBPhS %°188H%p’o%%t ?iﬁ geﬁgge mﬁr{\'?ecr?%tlvatEd m
ardibH 1640 medium with GlutaMAX™ T (Invitrogen, Cat No. 61870-010), 2,5 %

Fetal Calf Serum (BCS, Sigma Cat-No. F4135 (EBS)); 100Units/mi
penicillin/100pg/ml streptomycin (= Pen/Strep from Invitrogen Cat. No. 15140).

For the assay the cells were seeded in 384 well plates, 1000 cells per well, in the same
medium. The next day the test compounds were added in various concentrations
ranging from 30 pM to 0.0015 pM (10 concentrations, 1:3 diluted). After 5 days the
CellTiter-Glo™ assay was done according to the instructions of the manufacturer
(CeHTiter—GloTM Luminescent Cell Viability Assay, from Promega). In brief: the
cell-plate was equilibrated to room temperature for approximately 30 minutes and
than the CellTiter-Glo™ reagent was added. The contents were carefully mixed for
15 minutes to induce cell lysis. After 45 minutes the luminescent signal was

measured in Victor 2, (scanning multiwell spectrophotometer, Wallac).

Details:

1st. day:

- Medium: RPMI 1640 with GlutaMAX™ I (Invitrogen, Cat-Nr. 61870), 5 % FCS
(Sigma Cat.-No. F4135), Pen/Strep (Invitrogen, Cat No. 15140).

- HCT116 (ATCC-No. CCl-247): 1000 cells in 60 pl per well of 384 well plate
(Greiner 781098, uClear-plate white)

- After seeding incubate plates 24 h at 37°C, 5% CO,
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5 pharmaceutically acceptable salts and, if desired, one or more other
therapeutically valuable substances into a galenical administration form
together with one or more therapeutically inert carriers. In accordance
with.dhgomxgntion the compounds of the present invention agWeH.as,stheH 11
pharmaceutically acceptable salts are useful in the control or prevention of
10 illnesses. Based on their Aurora tyrosine kinase inhibition and their
antiproliferative activity, said compoun]dsg are useful for the treatment of
diseases such as cancer in humans or animals and for the production of
correghdadingd medicamantisnt e osage HeReNISaRNakltMs factors
such as manner of administration, species, age and/or individual state of
health. 15 Another er'r;Lb flment of the inventjon is a medicament
conAHig S BRI SR B ot UTA S RERE ETFEFechEReS o of
togetheMvitipraps sk ieatipracesnddse @ﬁ@gtlamééﬁ\nb@mha Then step e)
embédiméhitohthe indentizacisbadbeldieame fitlzardaining one or more
compounds of formula | as active ingredients together with
eutical acceptable ad for e treafment of dise
agnateﬁ e RO G Ry Shston
EHiHeRisens: of thé W%@W%iaaﬁﬁéﬂté%@n%ﬁfaﬁ%%ﬁe W as

mo@sudmﬁ)bmd@loﬁormula | as active ingredients together with
pharmaceutically acceptable adjuvants for the treatment of cancer. 25

Anggner %’PB&%%E@S’JP& R e%t'@é!&&%?ﬂﬂ%x? [agdi c‘%”tac 's'é‘é@ﬁ &8 of
more compounds a clive | ients together Wit
pharmaceuticaity ac%% é%fée %%aﬂgﬁggMéQr)eatment of colorectal,
brelst, |tﬁlﬁgt6p?ésta’te(aiwawcﬂ@aﬁb Yoy, MR rirovasiaV Bsldihaing, row
neuroblastentia icewitlahkldaey arriena fancesss feukemiasiam)

lympho n@%ﬁé@%ﬁ%@égggééé Pl ?Qpéﬁ%%g&]r& d"ﬂ:t%mq%ﬂ media)

embodlm Ehe invention i a me ontal % € or more
tft conce atton 14 1 aie
compounds ormula | as a ive |ngre oge

pharmad@tﬂtt%aﬁynéeeémaaetaamaﬁ@tépth% tréoazfn%wateﬂ

acute-myetbyendng ledRdimih @aivknatutecfymppooydicriegkenfion{ AL LM to
and gasugimtegtinal stromal tumor (GIST). 5 Another embodiment of the
invention is the use of one or more compounds of formula | for the

manufacjtiurﬁ of medlccaments for th treatment of diseases
- ach compound 1s tested in triplicate.

- Incubate 120k (5 days) at 37°C, 5% CO,

Analysis:

-Add 30 ul CellTiter-Glo™ Reagent {prepared from CellTiter-Glo™ Buffer and
CellTiter-Glo™ Substrate {lyophilized) purchased from Promega) per well,

-shake 15 minutes at room temperature

-incubate further 45 minutes at room temperature without shaking

Measurement:

-Victor 2 scanring multiwell spectrophotometer (Wallac), Luminescence mode (0.5
sec/read, 477 nm)



mediated by an inappropriate activation of Aurora A tyrosine kinases.
Another embodiment of the invention is the use of one or more

compounds of formula I for the manufacture of medicaments for the
wealmeanhefscancer 10 Another embodiment of the invention s theuse k11
the compounds of formula | as Aurora A tyrosine kinase inhibitors.
Another embodiment of the invention is the use of the compounds of
formula | as anti-proliferating agent’s.lt}&rfother embodiment of the

invention is the use of one or more compounds of 15 formula | for the
treateremhiat capceakinghentallowing @xantplesancofelere (ifeBaiedprSvidadn

to pig t%i%%@}ﬁ@gmﬂf the present invention, the true scope of which
is set forth in the appended claims. It is understood that modifications can

be made in the procedures set forth without d@{partin from the spirit of

thNibemtion Do Ekansised eenehbiignesiilntal 1o reh & ditnags dected,
5  phtfidtazinerepiéisddivie: cdvdgtboolAskxamipld shld 24-(5-Methyl-2H
.p)razole-3-ylamino)-12henyl-2H-phthalazin-l-one 25
2-Phenyl-2,3-dihydro-phthalazi kﬁg@ q Phenyl hydrazine (59.49,
0.55mol) was added in one porr[%ns’[oLé_él"llr‘%d mixture of phthalic
anhydride (74 0g, 0.5mmal), in-acetic-acid (500m))-at-roem-temperaiure.

T riotra

WO 2006/032328:R6%F/ EP2005/010311 -1UBTHE FeH&dMhixture was
heated to 125C fgr.2 hours, and then allowed to co@sto room
temperature. The fesultant suspensgion was poureg igto water (500nil) and
the-selit-was-isetated-by-filtration-—Fhesotid-was-then stirred-im1im

Ng2CQO3 (AOOmI)[??Jan the remaining undisselved %gﬁd removed-by-
filtration. This solil-vas 5 washed with two furthe®480m1 portions af IM
Na2CQ3; The Ragia soltsonsiwere combined and acidified by dropwise

additiop. oncen g;\'gg% g_lzimtil gas evolution ceased. The precipitate
forme V\%’s}‘l&s%tecij lifration and dried for 18 hours in a vacuum|oven

b
(5( &t@gﬁié%‘éﬁiﬁaﬁ&ziﬁ"&n@"% a white solid (46.3g, 39% yield).
1H-RMFE-T4BONHE; B81DMS3):111.7 (1H, br. 10 s), 8.30 (1H, d), 8.03
(1H, d)27108, (24 rre) FR6Z-(18,1), .51 (1H, t), 7.4 (IH, t); MS (ESI4) =
(MH)42895 6.7, G-9, H-1, H-3, 11,
1-3,1-4,1-6,1-7,1-10, 1-13, I- 14, ' 0.1-16.0
J-2, K-1, K-2, L-2, M-2, M-3, M-5,
M-8, M-9, M-10, N-1, P-1, R-1,
R-4, 81, T-2, T-3, T-4, U-1, U-2,
U-3, V-1, W-2, X-1, Y-1, Y-3, Z-1,
ZA-1, ZA-2, ZB-1, ZB-2, ZB-3,
7B-6
E-6, E-13, M-7, O,-1, P-2, Q-1,
W-3

10.0-100

The compounds according to this invention and their pharmaceutically acceptable
salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.
10 The pharmaceutical compositions can be administered orally, e.g. in the form of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, also be effected rectally, e.g. in

the form of suppositories, or parenterally, e.g. in the form of injection solutions.
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4-Bromo-2-phenyl-2H-phthalazin-I-one (Bromination) Phosphorus
oxybromide (3.13g, 10.9mmol) was added to a stirred suspension of 2-
phenyl-2,3-dihydro-phthalazine-1,4-dione (1.30g, 5.4mmol) in 1,2
wishteraeibane 15 (15.0ml). The reaction was heated to 100&-i@8»d8 010311
hours and then cooled and poured into water. The aqueous layer was
made basic with 1M Na2CO3, then acted into dichloromethane

(DCM) (3 x 100m)). The organic layers were combined, dried (MgSO4)
and concentrated under vacuum. The residue was purified by silica 20
calwmib chramratograpplya (2% wettnlcacgtatisione xan & tebtilredHe processing

bgl%lr\l%ﬁﬂ 4?5&%?@%?‘%9’&%@ 1%95%@17#1%pBa@f%ﬁE@itiéﬁBﬁ;Ml@{dinorgamc
t (ﬁr ?r§%m7<§§g éel-f; E cro I\/?S §1 s‘) rcH 9r qg—lvgcg)es tl?e]re(;f'_lcafg stZaﬁg Q:ﬁi’s or

M+H)+ 3
4115 RABHAD epwﬁfﬁfébg waﬁn F?cS)%ﬁBH];‘ir-i‘er?hrféfé‘fﬁﬁ T éb%i\fs fosted
(Typleal phogéeiuradohting BetwvakdiReastisniigssgiastdiieseliarptine
anghethanck(3slkweis @ddetineanB, partionfiosasepixisnid ohd liquid polyols

4423%}%6%1%@ gédl&g%l@'azemm&e é@%@%@émw@q@mm are,

3 -ami o oIe 0,291
3 ‘?ﬁvg‘jmi’nlés Bg‘ﬁ eH’e SRS pa$|%1c}J e B3 S%ltfz@g%hmﬁs for
aitke 2tarlusAionr 2606 eegmslﬁ@r}tswzoés/e&ﬁmif “1 @ polyols, glycerol,
butgghblpbine)bighetiit (G075l 026mmbl) wplersititegens The rsacitn
mixiavas haated (01006 fer2Qhaung matbratiig.andithan aealkd to
room temperature. Diethyl ether (10ml) was added and the precipitated
SO|Id was filtered to give the crude product as a grey solid (0.6g, 76% _.
Nbaﬁ@@cﬁﬁi’l‘féﬂ PR HRR e FPdUBLWRRY Shtu g it Teservatives,
acsetehxmmf%z ibairdrwvaterting 1 pesgive thieltdiesst coTapeURs (05t
58yielddhasad an resgiusratianatenials)préishiv| Ro#a6, Mbikji6apMS Q)
1%%‘%&&!1&&2 Brgy i) o P e e B B AT Eb A1 BRrdb RS ulR N 089,
.88 (2H, d), 7.77°(2H, t) 7.34 (1H, t) 6.24 (1H,’s) 2.18 (3H, s) MS (ESI+)
= (M+H)} 318.29. 10 Using the experimental conditions reported above
(MeBieamacairhecaprdtHEr BRiith fenatdAARYItFe following

derivatives were prepared: Example-No. Systematic name H-NMR MS

(Eshraikt i) 2olenagy dr{bet40@Mbtg: D6-DMSO)

ftem | Ingredients mg/tablet .

1. Compound of formula {I) |5 25 100 500

2. Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 3] 30

4. Microcrystalline Cellulose | 30 30 30 150

5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure:

Mix items 1, 2, 3 and 4 and granulate with purified water.
Dry the granules at 50°C.
Pass the granules through suitable milling equipment.

L .

Add item 5 and mix for three minutes; compress on a suitable press.



methyl-II- 11.86 (1H, s), 9.25 (IH, A-2 pyrazol-3- s), 8.46 (1H, d), 8.32
332.08 ylamino)-2H- (1H, d), 7.84-.7.94 (2H, phthalazin-I-one m),
7.25-7.38 (5H m), 6.10 (1H, s), 5.24 (2H, s) 2.17 (3H, s) 2-Methyl-4-(5-
waldWhizs196-DMSO) methyl-111- 11.70 (IH, s), 9.00 (1H, Acp¥sadahdzit
s), 8.23 (IH, d), 8.10 (1H 389.27 ylamino)-2H- d), 7.73-7.64 (2H, m),
phthalazin-l-one 6.13 (1H, S), 3.44 (3H g), 2.04 (3H, s) 2-Isobutyl-4-(5-
(400 MHz, D6-DMSO) methyl-IH- 11.76 (IH, s), 9.00 (1H, A-4 pyrazol-3-
), 8.2 (IH d 8.15 (1H 298.33 ylamino)-2H- d), 7.77-7.67 (2H, m),
I';‘? iPPH) S), 3.71 (2H d), 2.10-2.07 (4H, m), 0.75 (6H, d)
4@ Methyl -iH pyrazol-3- (400 MHz, D6-DMSOQO) ylamino)-2-(2,2,2- 9.58

(Lhess). Bifefdd oS trifluoro- ethyl}ng)dagsgﬁ(lH d), 8.01-323710

A QA D 2= (2L a)

-phthalazin-1-"r. , ONE~9) 932 2o ort; S
\I% 200 UI@%@T 6%‘%‘_5%21 {\'5'211 147 nmnlp- \I}B(}Qyﬁfp

Zme H-KROMSLEES e, M+H) 4- B59ethyl-1HRY400 MES D6-DMSO)

pydazoli3=drk. 3@akth 4 s), 9.04 (111,04-6 ylaming)-2-p-tglyk S), 8.26,¢LH,
d)48.11i332.34 2H-phthalazin-I- (1}, d), 7.7 ;64 (2H 10 o5
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600

Manufacturing Procedure:

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Additems 4 and 5 and mix for 3 minutes.
3. Fill into a suitable capsule.

c} Micro susperision

1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads 1l half of
the tube).

Add 50 mg compound, disperse with spatulum and vortex.

Add 2 ml gelatin solution (weight beads: gelatin solution = 2:1) and vortex.

Cap and wrap in aluminum foil for light protection.

Prepare a counter balance for the mill.

S T A

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at

30/s).

7. Extract suspension from beads with two layers of filter (100 um) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder, :

9. Repeat washing with small volumes(here 1 ml steps) until final volume is

reached or extract is clear.

10. Fill up to final volune with gelatin and homogenize.

The above described preparation yields micro-suspensions of the compounds of
formula I with particle sizes between 1 and 10 pm. The suspensions are suitable for

oral applications and can be used in vivo assays.
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one m), 7.34 (2H, d), 7.05 (2H d), 6.01 (1H, s), 2.14 (3H, s), 1.94 (31-1,
S) 2-(4-Fluoro- (400 MHz, D6-DMSO) phenyl)-4-(5- 12.17 (1H s), 9.51
(1H, A-7 methyl-iH- s), 8.73 (1H, d), 8.59 336.31 pyrazol-3- (1H, d),
®Q0e8: 1626241 ylamino)-2H- m), 7.99-7.95 (2H, m), phthalaziodmeos&bsit
(2H 1), 6.45 (1H, s), 2.40 (3H, s) 2-(4-tert-Butyl- (400 MHz, D6-DMSO)
phenyl)-4-(5- 9.36 (1H, s), 8.46 (1H, f\ ‘methyl-iH- d), 8.38 (1H, d), 8.00-
374.40 pyrazol-3- 7.89 (2H m), 7.62 (ZH, ylamino)-2H- d), 7.50 (2H, d)
6.24 (1H, phthalazin-l-one s), 2.21 (3H, s), 1.34 (9H, s) 2-(4-Metho)cy-
(4DBMEtzeD6-DMSOinphenytph (Bubtl. 72{1Hhs) POSLHH isyeMion or a
MekAYntde3id f bctegabBe1a1( 18d: 34834 ap¥Tazpbdicd)y inlt 86 d2le an
M) YAAMIPQk2H: A0 {Hnfin6-8¢ (eH, %&@&P%ﬂﬂf&ﬂaﬁo&%&m@m
3.61 (3H, s), 1.97 (3H, s) (400 MHz, D6-DMSQ) _4-(1H-Pyrazol-3- 12.0
(LEPEY Y52 (TRE'Ss, RO16"yREMnG) 22BN & $PAL BRIy B T Ren and/or
2ithprararisielly aycoptedly BBs@MIndY, d3sgedp aiee0y 189ty Fhaatherapauticgly
(2] Gpk. 2 {thhdesd)itd Al £al{Bich! ) Rr(di Metihoxyer(400ghhtz, vidt- DM S ore

therapeutically inert carriers.

In accordance with the invention the compounds of the present invention as well as
their pharmaceutically acceptable salts are useful in the control or prevention of
illnesses, Based on their Aurora tyrosine kinase inhibition and their
antiproliferative activity, said compounds are useful for the treatiment of diseases
such as cancer in humans or animals and for the production of corresponding
medicaments. The dosage depends on verious factors such as manner of

administration, species, age and/or individual state of health.

Another embodiment of the invention is a medicament containing one or more
compounds of formulal as active ingredients together with pharmaceutically

acceptable adjuvants.

Another embodiment of the inverition is a medicament containing one or more
compounds of formulal as active ingredients together with pharmaceutically
acceptable adjuvants for the treatrnent of diseases mediated by an inappropriate

activation of Aurora A tyrosine kinase.

Another embodiment of the invenation is a medicament containing cne or more
compounds of formulal as active ingredients together with pharmaceutically

acceptable adjuvants for the treatment of cancer.

Another embodiment of the invenition is a medicament containing one or more
compounds of formulal as active ingredients together with pharmaceutically
acceptable adjuvants for the treatment of colorectal, breast, lung, prosiate,
pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical, kidney or

renal cancers, leukemias or lymphomas.
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benzyl)-4-(5- 11.91 (IH, s), 9.28 (1H, methyl-4H- s), 8.47 (iN, d), 8.36

A-11 pyrazol-3- (1H, d), 7.97-7.89 (2H, 362.36 ylamino)-2H- m), 7.37 (2H,
d), 6.18 phthalazin-l-one (111, d), 5.21 (2H, s), 3.76 (314, s), 2.24 (311, s)
WR006/932518 PCT/EP2005/010311 -148 Example-No. Qystematieios1i
name 'H-NMR MS (ESI+, M+H) (400 MHz, D6-DMSO) 2-(3-Methoxy-
11.88 (1H, s), 9.23 (1H, benzyl)-4-(5- s), 8.44 (1H, d), 8.32 methyl-IH-
(1H, d), 7.92-7.86 (2H, A-12 pyrazol-84m), 7.24 (IH, 1), 6.96 362.35
ylamino)-2H- (1H, d), 6.93 (1H, s), phthalazin-l-one 6.84 (2H, s), 6.15 (1

S) Andhd2 bins)i3néRi(3HS) inZd 8B H, S meHZbdRifltiami4 0 MEZr more

DeAMARkbenzylitnld 118848 Hn kPR (ﬂdg‘%ﬁ{zéle%%l hhnBedttically

1H, d 93-7.85 A-13 pyrazol-3- (2H, m), 7.32-7. 21 (3H, 368.14
b e aleu o Y AR T T kb Tl a Lhar, agpe

2-tnnphoorir-eowipiEo pad stsapasuiealAtromd [mosiGSH.(1H,

benzyl)-4-(5- d), 8.25 (1H, d), 7.89 A-14 methyl-2H- 7.79 (4H, m), 7.53

gznéﬂﬁ%lgnw&tﬁﬁg}h%%@ig%é@bh Y 5%3%%&@9%24%%3&%@@% of
S . alazin-{-gne S),.2- -DIIIUOLO- s .

D gPE);ﬁi}l%aéi%%lg EEZ@ Igpﬁ;rzg{ag}g ‘ ()E.ngjc . Etfl ,IS??E (treanen% of diseases

y an inappropriate activation of Aurora A tyrosine kinases.

Another embodiment of the invention is the use of one or more compounds of

formula I for the manufacture of medicaments for the treatment of cancer

Another embodiment of the invention is the use of the compounds of formulal as
Aurora A tyrosine kinase inhibitors.

Another embodiment of the invention is the use of the compounds of formula [ as
anti-proliferating agents.

Another embodiment of the invention is the use of one or more compounds of

formula I for the treatment of cancer.

The following examples and references are provided to aid the undeerstanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without
departing from the spirit of the invention.

Examples
Generic experimental for the synthesis of phthalazinone derivatives:

Method A

2-Phenyl-2,3-dihydro-phthalazine-1,4-dione

Phenyl hydrazine (59.4g, 0.55mol) was added in one portion to a stirred mixture of
phthalic anhydride (74.0g, 0.5mmol), in acetic acid (500ml) at room temperature.



10

5

20

25

methyl-4H- 8.24 (1H, d), 7.91-7.80 A-15 pyrazol-3- (2H, m), 7.41-7.29 (2H,
368.20 ylamino)-2H- m), 7.16-7.13 (1H, m), phthalazin-16.04 (IH, s), 5.21
(214, s), 2.16 (3H, s) 4-(5-Methyl-IH- (400 MHz, D6-DMSO) yrazol-3-
WidB2¢dbb2s)s 8.39 (1H, p ylayrazo 3- d), 8.33 (iH, d), 7.99 Asla2m®8010311
(2H, m), 7.36 (114, 353.18 methyl-thiazol-4- s), 6.16 (1H, s), 5.34 (2H,
phthalazin-l-one s), 2.64 (3H, s), 2. 2? (33H S) (400 MHz, D6-DMSO)
4-(5-Methyl-2H- 9.38 (IH, s), 8.70 (2H pyza2Methyll--2H pyraz 13- d),

8.44 (1H, d), 8.31 A-17 lamina-)-2 (1H, d), 7.98-7.86 (2H, 333.21 pyr di 4-

M)TEe 6@, ojx6:06wb xhthdlaziastorer (2 How)s, BrabiiRialk)wadlip (8#H to
S) ek %@Q@é@%%ﬁel G RCELERZO0HAA3] lvasl A9 e mplasiie: Bystamatic

9‘3@ éf:‘ﬁ] IS MBLER'S) Wikl (4OR MG DODYSO e %eﬁfpﬂq%é

azol
T S A S sl B

ylrwethsd@frﬂh mmﬂm)lefffwr@ppmys phithbNaia(one 5. 95 (2H, s), 5.27
(3H, s), 2.07 (4H, s)

The basic solutions were combined and acidified by dropwise addition of

concentrated HCI until gas evolution ceased. The precipitate formed was isolated by

filtration and dried for 18 hours in a vacuum oven {50°C) to give the phthalazinome

as a white solid (46.3g, 39% yield). '"H-NMR: (400 MHz; Ds-DMSO); 11.7 (1H, br.

s), 8.30 (1H, d), 8.03 (1H, d), 7.93 (2H, m), 7.67 (1H, d), 7.51 (1H, t), 7.4 {1H, t);

MS (ESI™Y == (M+H)" 239

4-Bromo-2-phenyl-2H-phthalazin-1-one (Bromination}

Phosphorus oxybromide (3.13g, 10.9mmol) was added to a stirred suspension of 2-
phenyl-2,3-dihydro-phthalazine-1,4-dione (1.30g, 5.4mmol)} in 1,2 dichloroethane
(15.0ml). The reaction was heated to 100°C for 18 hours and then cooled and

poured into water.

The aqueous layer was made basic with 1M NayCOs, then extracted into
dichloromethane (DCM) (3 x 100ml). The organic layers were combined, dried
(MgSO,} and concentrated under vacuum. The residue was purified by silica
column chromatography (20% ethyl acetate:r hexane) to give the
bromophthalazinone as a white solid {0.770g, 2.6mmol, 48% yield). "H-NMR: (400
MHz; De-DMSO); 8.20 (1H, dd), 7.91 (1H, td), 7.89 (1H, td), 7.35-7.55 (5H, rn);
MS (EST) = (M+H)" 301, 303

4-(5-Methyl-2H-pyrazole-3-ylamino)-phenyl-2 H-phthalazin-1-one (A-1)

(Typical procedure for the Buchwald Reaction)

Degassed toluene (6ml) and ethanol (3ml) were added in one portion to a mixture
of 4-bromo-2-phenyl-2H-phthalazin-1-one (0.750g, 2.5mmol), sodium t-butoxide

(0.337g, 3.5mmol), 3-amino-5-methyl pyrazole (0.291g, 3mmol), txis-
(dibenzyhdeneacetone)-dipalladium  (0.115g,  0.125mmol) and  2-(di-f-



10

(400 MHz, D6-DMSO) 2-(2-Fluoro- 9.45 (1H, s), 8.42 (1H, benzyl)-4-(5-
d), 8.31 (1H, dd), 7.96 A-19 methyl-1H- 7.85 (2H, m), 7.38-7.31 350.11
pyrazol-3- (2H, m), 7.24-7.13 (2H, ylamino)-2H- m), 5.97 (IH, s), 5.33
Rtilagiashone (2H ), 2.16 (3H, 5) (400 MHz D6-DMSO}2Elugigny
9.53 (1H, s), 8.40 (1H, benzyl)-4- (5 d), 8.31 (1H, dd), 7.96 A-20
methyl-1H- 7.85 (2H, m), 7.41 (2H, 3 % 11 pyrazol-3- dd), 7.15 (2H, 1),
6.11 ylamino)-2H- (1H, s), 5.26 (2H, gﬁ 2.22 phthalazin-l-one (3H, s) (400
MHz, D6-DMSO) 2-(3,5-Difluoro- 9.59 (1H, s), 8.44 (1H, benzyl)-4-(5- d),
8.38t(Ibhadhi DD iph2AymEUNBEH -07288 4R, mider 1 RifgeR68HO reaction
EYﬁﬁﬁQ{t‘%\g{% P8R aey; ﬁ}@zoyﬂ@mm@)ﬁmm@@iﬁzt%eh%%zé% $hom
S).S
:%gm érat%re el_{h Ig)tzhgf_ g_l%%d\/l 357215{1(? c%%g pﬂ:g%x a? Q)‘éolz-? Was ?E&rgﬁ}’
7 é‘?g?‘fséh(zﬁu%%@r@%fﬁ&ﬁf% ik f%@%(fﬁffﬂty*#dézf*ymwmnw&@e
(2ktpes) pEadBel s whthialezimitborets)itbla a2 2b) sh2wkE(IRNI3)¢400: the
MithzgdD EoMDEY) (8.0800 9y yA1(Craddd 63 (QBVAESIAQRs). 'H-NMR: (400
MHz, De-DMSO) 11.96 (1H, s5), 9.33 (1H, 5), 8,53 (1H, d), 8.38 (1H, 4), 7.92-7.99

(2H, m), 7.88 (2H, &), 7.77 (2H, t) 7.34 (1H, 1) 6.24 (1H, s) 2.18 (3H, s) MS (EST")
= (M+H)" 318.29.

Using the experimental conditions reported above (Method A) and the appropriate

starting materials , the following derivatives were prepared:

Example-No. | Systematic name "H-NMR MS (ESI+, M+H)
2 Benzyl-4-(5- (400 MHz, Ds-DMSO)
methyl-1H- 11.86 (1H, s), 9.25 (1H,
A2 pyrazol-3- s), 8.46 (1H, d), 8.32 332.08
ylamino)-2H- (1¥, d), 7.84-.7.94 (2H,
phthalazin-1-one m), 7.25-7.38 (5H m),
6.10 (1H, 5), 5.24 (2H, s)
_ 2.17 (3H, s)
2-Methyl-4~(5- (400 MHz, Ds-DMSO)
methyl-1H- 11.70 (1H, s), 9.00 (1H,
A-3 pyrazol-3- s), 8.23 (1H, d), 8.10 (1H 389.27
ylamino)-2H- d), 7.73-7.64 (2H, m),
phthalazin-1-one | .13 (1H, S), 3.44 (3H S),
2.04 (3H, s)
2-Isobutyl-4-(5- {400 MHz, Ds-DMSO)
methyl-1H- 11.76 (14, s}, 9.00 (1H,
A4 pyrazol-3- s), 8.2 (1H, d), 8.15 (1H 298.33
ylamino)-2H- d), 7.77-7.67 (2H, m),
phthalazin-1-one | 6-17 (11, §), 3.71 (2H d),
2.10-2.07 (41, m), 0.75
(6H, d)
4-(5-Methyl-1H-
pyrazol-3- (400 MHz, Ds-DMSO)
A ylamino)_z_(z}z}z_ 9.58 (1H, s}, 8.47 (1H, 3
trifluoro-ethyl)- d), 8.34 (1H, d), 8.01- 23.10
2H-phthalazin-1- | 7-83 (2H m), 6.34 (1H,
one $),4.93 (2H 3;), 2.25 (3H,
s




methyl-iH- (1H, br s), 8.25 (1H, d), A-23 pyrazol-3- 8.10 (1H, d), 7.71-7.62
284.34 ylamino)-2H- (2H, m), 6.16 (1H, t), phthalazin-l-one 5.10-5.03
(1H, m), 2.05 (3H, s), 1.13 (6H, d) WO 2006/032518

RETRR20051010311 150 Example-No. Systematic name
(ESI+, M+H) (400 MHz, D6-DMSO) 3-[4-(5-Methyl- 11.94-1

YRR oo

IH-pyrazol-3- 9.26 (1H, brs), 8.46 (1H, A-24 ylamino)-1-oxo- d), 8.31 (1H,
d), 7.92- 376.15 IH-phthalazin-2- 7857 (3H, m), 7.75 (1H,
ylmethyl]-benzoic d), 7.33-7.22 (2H, m), acid 6.08 (1H, s), 5.23 (2H, ),

2. Eda(gple-do 4L (Sstethatic iiit00 MHz, DMSEYB.28 pyrazWiSIESIH M), H)
8.41 (1H, d), A-25 ylamino)-2-(4- 8.27 (IH, d), 7.96-7.73 386,1
trifluoromethyl- (ks 'Mktﬁyi?f}@l"' s}4pheiiyd) RHDpMbBalazin-l-one 2.05
(BH, s) Example AZiszepmposed a3 .Bxbiple 04 (lhHer) Method E.
Vethos-8: Exaryipteif2-p-tolyl- | $) 8.26 {11“1 d>»3 11 332.34
2-(4-Chloro-pheRyhr{slaasttiyl-IH -5
phthalazin-l-one 2-(4-&ﬂ6rophen3 (q 1e-1,4-dione.
4-Chlorophenyl hydrazine hydrochlor, @‘g (g Q% )iwas added in
gne portion td a sfrfed:mektire o p@ﬂﬁUﬁﬁ”ﬂX%l@@@ / g, 25mmoaol); n
acetic acid 10 |(50pHyai rdet-temparaiyrg 1. negrggx;yﬂa was heated to
125C far 2 hours, anehihdAtallowed 5 808I(KHEaDNS.EOMP eraturgs J e
guspension w. s P EYéﬁg’}lW ater (1B0dAi)SaHHshe Btdcipitate was
flitered. The p éj tirred |W)1K/I9 FEG,m00ml), and the
remaining und|s§ ve Zsucl)lld CF]Eelcﬁnc S;Iﬁ gdtﬁ.gr i'§)soslid was
2. ? ]g, 5)
2-(4-tert-Butyl- (400 MHz, Dg-DMSO)
phenyl)-4-(5- 9.36 (1H, s), 8.46 (1H,
A-8 methyl-1H- d), 8.38 (1H, d), 8.00- 374 A0
pyrazol-3- 7.89 (2H m), 7.62 (2H, '
ylamino)-2H- | 1), 7.50 (2H, d) 6.24 (1H,
phthalazin-1-one | ¢},2.21 (3H, s), 1.34 (9H,
$)
2-(4-Methoxy- (400 MHz, De-DMSO)
phenyl)-4-(5- 1 1172 (1H,s) 9.05 (1H, s),
A9 methyl-1H- 8.28 (1H, d), 8.15 (1H, 348.34
pyrazol-3- d), 7.76-7.66 (2H m), |
ylamino)-2H- | 7.40 (2H, d), 6.84 (2H, d)
phthalazin-1-one | 6.03 (1H, s), 3.61 (3H, s),
1.97 (3H, s)
(400 MHz, Ds-DMSO)
4-(1H-Pyrazol-3- | 12,05 (1H,s) 9.22 (1}, s),
A-10 Ylamxno)"z"p“_to}"y}_ 8.33 (1H, d), 8.15 (IH, 318.32
2H-phthalazin-1- d), 7.78-7.68 (2H m), )
one 7.39-7.37 (3H, m), 7.09
(2H, d) 6.29 (1H, 5), 2.16
(3H, s)
(400 MHz, Ds-DMSQ)
g | 1L91(1H,), 9.8 (11,
L 1Ll 5), 8.47 (1H, d), 8.36
A-11 o5, (1H, ), 7.97-7.89 (2H, 362.36
}ggim)“m_ m), 7.37 (2H, d), 6.18
gthalazin»bone (1H, d), 5.21 (2H, ),
b 3.76 (31, 5), 2.24 (3H, 5)




washed with a further 200ml portion of IM Na2CQO3. 15 The basic aqueous
solutions were combined and acidified by dropwise addition of conc. HCI
until gas evolution ceased. A white precipitate formed and was filtered
werksliad-iqg 18 hours in a vacuum oven (50C) to give the ppthalazii€oiosn
dione (270mg, 4% yield). The solid insoluble in IM Na2CO3 was stirred in
glycerol (50m1) and heated to 20 150C for 10hrs. The reaction mixture
was then diluted with water (50ml). 2M&CI WO 20061032518
PCT/EP2005/010311 -151 was added dropwise until a precipitate formed.

ThisagddiNerdd, Yeteuspiemdes in| methanBHWEOH) (30mMSdhdlisoiatdth
by filtration. The product was driedd under vacuum to give|the desired
phthalazine digne (3.6g, 72% yield). (kNWAR:;, (A00MAHYE; D6-D1vISO);
22.1 (IH, br. s)| 8.3 (4F %-8. ) (BB8ritysT, 8223 (#)1,7)6 5 (2H, d); MS
(ESh) = (M+H)+ %%E,’%%ﬁ‘f@ matertd 444 e bAsiinated with
phosphorus oxybromigieRmE-used irﬂﬁfeé ﬁﬁa@é é%%{cti DN as g&sggibed
: -1 . . M) 7 s £)y O, .
in Method A. tc glvenhiazob’é’respondlq 1218603 (1H. s
C‘hloro-phenyl)-4-(}@@@@%211%-pyr@é-@wi@f@ﬁ@kﬂk{@mhalazin-l-one
(example B-1).| 101G hé e%pe rimentaliconditionsreported above
(Method B) and the appropriate starting tetepiHls) the foll
derivatives were prepargd; Example;No. t ' @ 'H-NMR MS
(ESI+, M+H) (40%Efk%%%g?g?@-cm}%&%ﬁ%%@h phenyl)-4-(5-
H,s) 9.34 (1H, B-1 mgthyl-1Hl- s), 85518 (bH1H).QYyr320}-85 % Pg)
7.99- 35530 ylamingjeid-¥.89 (2H21), 3803 pithaleidin-lI-one (ZH;0),
7,58 (2H, d) 6.24 (Flms)e)22Po (3H, sp)(468 MHzS)DB2DMS0) 9.45 (1H
phthalazin-1-one (2%, 5), 2.16 (3H, 5)
2-(4- (400 MHz, Ds-DMSO)
Methanesulfonyl- 9.20 (1H, s), 8.35 (1H,
benzyl)-4-(5- d), 8.25 (1H, d}, 7.89-
A-14 methyl-2H- 7.79 (4H, m), 7.53 (2H, 410.12
pyrazol-3- d), 6.00 (1H, s), 5.30
ylamino)-2H- (2H, s), 3.08 (3H, s}, 2.12
phthalazin-1-one {3H, s)
. (400 MHz, Ds-DMSO)
2‘13(3’4‘11))‘&“5;0“ 9.51 (1H, s), 8.34 (1H, ),
enz}?; 1t 8.24 (1H, d), 7.91-7.80
A-15 ety | (@, m), 741-7.29 (2H, 368.20
1PVIF‘Z° H m), 7.16-7.13 (1H, m),
ylamino)-2H- o525 501 (21, 5),
phthalazin-1-one 2.16 (3H, )
(400 MHz, Ds-DMSO)
4‘(5'M“hl”§m” 9.82 (1H, s), 8.39 (1H,
}PYW‘; 22 d), 8.33 (1H, d), 7.99-

A-16 v ?flmlmﬁ Lo | 7:88(2H,m),7.36 (1H, 353.18
m;lmgt}fyl")azz‘;{_ " | '9),6.16 (1H, 5}, 5.34 (2H,
phthalazin-1-one 5), 2.64 (3H;)S ), 226 (3H,

{400 MHz, D¢-DMSO}
4"(5'M€t1§V13‘2H“ 9.38 (1H, 5), 8.70 (2H,
%’Ym_m s d), 8.44 (1H, d), 8.31
A-17 ylamino) 2- (1H, ), 7.98-7.86 (2H, 333.21
}PY“h“f"ﬂ;I m), 7.69 (2H, d), 6.06
Vimethyl-28- 177G, 5.46 (21, 8), 2.17
phthalazin-1-one (H. 5)




4-(5-Methyl-iH- s), 8.49 (1H, d), pyrazol-3- 8.38 (1H, d), 7.98 B-2
ylamino)-2-nx- 7.91 (2H, m), 7.54- 332.34 tolyl-2H- 7.50 (IH m), 7.38
phthalazin-l-one (1H, t), 7.17 (1H d), 6.26 (1H, s), 2.38 (3H, s), 2.20 (3H,

Vd0

pyrazo

%;Mﬂ% D6- DMSO) 9.32 (1H, 4-(5-Methyl-
3-8.21(2H, d), 8.0 ylamino)-2-(4- (2H, d

iH- s), 8.
), 7.49-.7

% 5%%19%&0311

nitro-benzyl)-2H- (2H, m), 7.49 (2H phthalazin-lI-one d), 5.93(1H, s), 5.29
(2H, s), 2.04 (3H, s} WO 2006/032514¢ PCTIEP2005/010311 -152-
Method C Example

O£+ N €Wy

hthalazin-I-o

bepzsth)adid bameth
e 5 Tin (Il) chloridd

yI-IH-pyrazoig®/lamino)

dihydrate (1.3g, 5.76mi

26 (ESI+, M+H)
nol) was added

fethyl-IH-pyra
Fxample B-3

Ods =220

YMF was evay
m dichloromett
artrate tetrahy;

q

— =

asuspension of 4-(5-

70k-Boylasrhipie) 2 (4

redyc

e

)1.6,30

drate in water (20ml) was

(400 MHz, De-DMSO)

5;%’?&

zaﬁofa@lia@

-niEs Hekizy)) 268-pHthal
(60ngzdl gmmol) m(H;rﬁéM)ﬂférﬁ)a%fﬂae (
he reggtion mixturémwas)stirred at

azin-1-one
DMF) (10m1).
vernights¥he
residue dissolved
ssium sodium
ixture stirred for

Jominutes (Mins). T ne hases WETE 5ePRIaLE q)gjmgl@adueous phase
back-extracted Wltté)Z ml).| Thet®(gani,layers Were combined,
washed with biiine, & orated d)n%iét tédudédl. 7dtesspre to %ive
2-(4-Am1r?obenzyl)- . gme; yl- IH-p%_FFI 1§y, 7.38-7.31 350.11
ylamino)-2H-p} thammnbmﬁas an %?_qu ;@%ﬁg 10% yield).
'H-NMR: phihalazin-1-one (ZH s} 2 16 (3H, 5)
S| G0N DIINO)
a4 | d),831 (1H, dd), 7.96-
A-20 methyl- L= 7.85 (2H, m), 7.41 (2H, 350.11
PY‘?ZOL?EI dd), 7.15 (2H, 1), 6.11
yamino) 21 1 (15,5, 5.26 (2H, 5), 2.22
phthalazin-1-one (3H, s)
2 GaDimoro- |50 157 S 0s (1,
gt )1"' 1'IEI i d), 8.33 (1H, dd), 7.99-
A-21 methyl- Lt 7.88 (2H, m), 7.17 (2H, 368.10
Pyazols | ),7.08 (2H, dd), 6.12
gt%”{mf’)“l " |'(1H, ), 5.32 (2H, 5), 2.23
P alazin-E-one (3H, S)
(400 MHz, Ds-DMSO)
4-(5-Methyl-2H- 9.23 (1H, s), 8.54 (1H,
pyrazol-3- d), 8.47 (1H, d), 8(.31
ylamino)-2- (1H, d), 7.97-7.85 (2H,
A-22 pyridin-2- m), 7.76 (1H, ©), 7.32- 333.28
ylmethyl-2H- 7.24 (2H, m), 5.95 (1H,
phthalazin-1-one ! s}, 5.36 (2H, s), 2.13 (3H,
s)
(400 MHz, Dg-DMSO)
2-Isopropyl-4-(5- 11.73 (1H, brs), 8.99
methyl-1H- (1H, brs), 8.25 (1H, d},
A-23 pyrazol-3- 8.10 (1H, d), 7.71-7.62 284.34

ylamino)-2H-
phthalazin-1-one

(2H, m), 6.16 (1H, 1),
5.10-5.03 {1H, m), 2.05

(3H, 5), 1.13 (6H, d)
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15

20

(400 MHz, D6-DMSO0) 9.37 (1H, s), 8.40 (2H, d), 8.28 (2H, d), 7.81-7.91
(2H, m), 7.32 (2H, d), 7.04 (2H d), 6.12 (1H, s), 5.18 (2H, s), 2.17 (3H, S),

MS

(ESI+) _ (M+H)+ 347.31. Using the experimental conditions reported

WwBaussidatod C) and the appropriate 20 starting material W3y $38hs/010311
following derivative was prepared: Example-No- Systematic name 'H-NMR

MS (ESI+, M+H) (400 MHz, D6 DMS(gg 11.90 2-(4-Amino- (111, s), 9.15

(1H, phenyl)-4-(5-s), 8.47 (1H, d), C
333

methyl 1H- 8.33 (1H, d), 7.85-
3_nvrazol 7:.94-(2H, m), 7.28 ylaming)-2H- (2H,.d), 6.65 (2H,

phtha

UTRleNOne Y RCTRE PATES 5 23 (o1, SR (31, o) WEESTH M+H)

2006/032518 PCT/EP2005/010311 - 153 Method D Example D-1:

(Il

pr

4-bromd:34 (4- ntr@pppgﬂtj 2hirphth :
dimethylformamiddn (&) bbsizl). Tdereaction(DHXtwie was stirred at
ropm temperature overnright. The DM WA$ evapsratBdsinder reduced

ST YZl -aj azin-l-one Tin

chloride dihydr fﬁr(ﬁg 5 ension of
Gt alagm(kgngﬁi’;p)aéi%ocmmomﬁﬁ

N-14-[4-(5-Methy!- uz—:%g -3-ylami W@%@M&zm -2- yimethyl)

-phen acetamide 5

ssure.and the residue dissolved in 10 did#l6tbafethane (DCM) (0.5m1).

15

Alsaturated solutipn0f petassim sodlum tartrate tetra grate in water

(0i5m1) was added ags;ddhﬂimxture e phases were
sgparatedand the @ uemm)sZBMase tlﬂgCM (0.5%9.1The
organic layers werfi€gmibingylvasheg M" s 5| g,(

reduced pressure toh ].t)ﬁ%ﬁ[jeswed prodglggqisfgrg ff-white solid (23mg,

ﬁqd gvaoorated dnder

87% vield) 'H-NMR {400"MPz; CA); 8.42 (1H, d) 7.91 (1H, d), 7.83

(2H, m), 7.33 (2H, d),

Example A-2 is composed as Example E~-1 under Method E.

Method B:

phthalazin-1-one

2-(4-chlorophenyl)-2,3-dihydro-phthalazine-1,4-dione.

4-Chlorophenyl hydrazine hydrochloride (5.00g, 28mmol) was added in one
portion to a stirred mixture of phthalic anhydride (3.70g, 25mmol), in acetic acid
{50ml) at room temperature. The mixture was heated to 125°C for 2 hours, and
then allowed to cool to room temperature. The suspension was poured into water
(100ml) and the precipitate was filtered. The precipitate was stirred in 1M Na,COs
(100ral), and the remaining undissolved solid removed by filtration. This solid was
washed with a forther 100ml portion of 1M Na,COs.

The basic aqueous solutions were combined and acidified by dropwise addition of
conc. HCl until gas evolution ceased. A white precipitate formed and was filtered
and dried for 18 hours in a vacuum oven (50°C) to give the phthalazine dione
(270mg, 4% vield).

The solid insoluble in 1M Na,CQs was stirred in glycerol (50ml) and heated to
150°C for 10hrs. The reaction mixture was then diluted with water (50ml). 4M HCI
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6.63 (2H, d), 5.25 (2H, s). MS (ESI') = (M+H)+ 330.2, 332.2.
4-Bromo-2-(4-acetylamninobenzyl)-2H-phthalazin-1-one Acetic anhydride
(0.43m1, 4.5mmol) was added to a mixture of 4-bromo-2-(4 20
wainhenzyd-2H-phthalazin-l-one (500mg, 1.5mmol) and pygdip@r00s/010311
(0.49m1, 6mmol) in acetonitrile (5mi). The reaction mixture was stirred at
room temperature overnight. The solvent was removed under reduced
pressure. IM ammonia in methanol (ZFRI}) was added and the reaction
mixture stixred for Ihr. The solvent was removed under 25 reduced

p;ﬁ&%@d&h@;@ﬁ@@e}w&%t 'iw@i&deVYHBrQ@MHB giverilhe daredyatas & in
off-w, 398Mgy 1% NS, %Fﬁ HiodMtH 7 "
materla wag&h ge}gl]ri?t rgégu wal t é)t??é a%%?i%%ﬁf? ﬁﬁ%ﬁﬁfo
A. YaoHHR megjé/gr'rt gﬁ%ﬁa gphtha azine dmne g,

N-DHLL (BNRHRIHLByraFdl Brytanfidd) i oRe 414:8.0 (3H, m), 7.7 (2H, d), 7.6

phthaiazjna2syipsethyd{cphenyll2asstamide (example D-1). WO
2006/032518 PCTIEP2005/010311 -154 Using the experimental

Conons eppried Abo e (Melhor D) e appLonrBle, SR ed i e
faf8eteHa Wﬁowm rvatives wer prepared
Sy%‘&ﬁ@ﬂ&ﬁ?@oﬂ MWM@@E@ Mem%)“»(éww%tf@fﬁfs{%?‘f&?‘@ 2-(4-
D MSH0) &k (11)-3; ( MettidHIES)y10 226 Tikpgho a26l-Bh@4Zi(p Hody, 8.32
1 Y(@)Qﬁ]qug H-85-7 94 -1 ylamino)-1-oxo- " 17.52 IH-phthalazin-2- (2H, m),
7 5(2H, 32 9.27 ylmethyl]-phenyl]- d1, 7.3 1 (2H d), acetamide 6.10 (1 H,,

R T B S DU R RO 2.

starting materials , the following derivatives were prepared:

Fxample-No. Systematic name "H-NMR MS (ESI+, M+H)
(400 MHz, Ds-
2-(4-Chloro- DMS0), 11.97
(1H,s) 9.34 (1H,
phenyl)-4-(5- ), 8.51 (11, d)
B-1 methyl-1H- 8) 0.2 D
8.38 {1H, d), 7.99- 352.30
pyrazol-3-

oming)2i1 | (ot 756 G,
phthalazin-1-one 4 6.94 (1H, ),

2.20 (3H, s)

(400 MHz, Ds-
DMSO) 9.45 (1H

S), 8.49 (1H) d):
4-(5-Methyl-1H- | o 35 (717 'q), 7.98-

B-2 pyrazol-3- 4o o OF m), 7.54-

ylamino}-2-#- 7.50 (11 m), 7.38 332.34
tolyl-2H-
hthalazin-1-one (18, 1), 7.17 (1H
P d), 6.26 (1H, 5),
238 (3H, 5), 2.20
(3H, s)
(400 MHz, D¢~
DMSO) 9.32 (1H,
4-(5-Methyl-1H- | ), 8.34 (2H, d),
B-3 pyrazol-3- 8.21(2H, d), 8.0
ylamino)-2-{4- {2H, d), 7.49-.7.85 377.24

nitro-benzyl)-2H- | (2H, m), 7.49 (2H

phthalazin-1-one d), 5.93(1H, s),

529 (2H,s), 2.04
(3H, s)
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8.25 (IH, d), 7.87 D-2 ylamino)-1H- 7.78 (2H m), 7.50 375.29

phthalazin-2- (1H, d), 7.45 (2H, ylmethyl]-phenyl]- d) 7.23 (2H, d),
acetamide 6.40 (IH, s), 5.10 (2H, s), 1.93 (3H, s) Method E 5 Example
wologsReR7yl-4-(5-mgLhyl-IH-12yrazol-3-ylamino.)-2H-12htpalazids@ea11
4-Bromo-2H-phthalazin-l-one 2,3-Dihydro-1,4-phthalazinedione (12.5g,
78mmol) was suspended in dichloroethane (200ml) and phosphorous
pentabromide (50.08, 116mmol) was 19%-added in one portion and the
reaction heated to reflux for 24 hours. A further portion of phosphorous
pq@g@lgg@l@lde (20.0qg, 70mol) was added and the reaction heated for a

fugher %4 gQUES
p

(22.89g). 15 This crude material was suspended in acetic acid (230.0mL)
angheatedhtaik200Gydes2 trsg Thesiaaclipm wasidebledateuspension of 4-(5-

t t i3 a ln -0one Xam e
:&Mﬁ% z%ﬁg dReured inioice. Yﬁaﬁ%c%@% 9%}3&%% z 1-one (B 1

010311° -155 and th sultln d The so
ws W hEE ich-Gramar inﬁl d#e §y g?\r/%};fﬁle it IHIFI(SF ﬂg ré?)
yietdtaz: Sphitexseidat HaIm Ftewoawzw%zém %}" ?MF’(&%—F@?OM@
8.20ddHe digtkBiBsthirt, dalti)hd 106 A 00isReYedn)y MEn(EShetharMBIGM) . A
22318224 RRBEN Db REemA-bhinhinalazio-tonaydrate in water (20ml) was
Zd—l phtha azin- I -0n 1 380, %66&1 89)) was dissolved in

dlmé%%yu ormami eu(rlslsl\}l f . To this was added NaH (60%, 1.55g,

46.2mmol) as a DMF suspensmn (20m1). The mixture was stirred at room

teffipendiare forB0 mimsatsdnabenidyl bravstide ph3selepBagmRo|iRsPCM

adgedhin 1hoBepetcayas aseedutiantin MMl beneastibrvaporated
s oA Y Lo e Bttt

chYB’l’??é'fB )g‘{ ?g%ﬁlé’n% elt |onq1 é]fﬁﬁ{n i-:‘dz%tg) %885 THNR
(400 MHz, Ds-IDMSQO) 9.37 (1H, 5), 8.40 (2H, d), 8.28 (2H, d), 7.81-7.91 (2H, m),
752 (2H, d), 7.04 (2H d), 6.12 (1H, s), 5.18 (2H, s), 2.17 (31, s), MS (EST") =
(M+H)" 347.31.

Using the experimental conditions reported above (Method C} and the appropriate

starting material W-3, the following derivative was prepared:

Example-No. Systematic name "H-NMR MS (ESI+, M+H)

(400 MHz, Dy~
DMSO), 11.90

2-(4-Amino- (1H, s), 9.15 (1H,
phenyl)-4-(5- s}, 8.47 (1H, d),

C-2 methyl-1H- 8.33 (1H, d), 7.85- " 333.3
pyrazol-3- 7.94 (2H, m), 7.28 '

ylamino)-2H- (2H, d), 6,65 (2H,
phthalazin-1-one d), 6.25 {1H, s},

5.23 {2H, ), 2.18

(3H,5)
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20% ethyl acetate: heptane) to give the title compound (8.16g, 56% yield)
as a white solid. 'H-NMR: (400 MHz, D6-DMSO), 8.30 (IH, dd), 8.03 (IH,
ddd), 7.97-7.91 15 (2 H, m), 7.34-7.27 (5H, m), 5.31 (2H, s); MS (ESI+) =
Whhiodkes& 317 This material was then used in the Buchwaldgeaglions
as described in Method A. to give the corresponding
2-Benzyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H- phthalazin-l-one

(example E-1). Using the experimentdféonditions reported above (Method
E) and the appropriate 20 starting materials , the following derivatives
Wq\;ﬁtm%qgred name 'H-NMR MS (ESI+, M+H) (400 MHz, D6 DMSO)
11.86 ,!15‘!”_; > :»-’er azol: ) 8 46 ﬁ 8 3 -1('xd 34- 332.08

!,og Ataz i

hivlleing: PCT/EP2005/010311 156
Example -No. Systematlc name IH-NMR MS (ESI+, M+H) (400 MHz, D6

7-Elposard2 DMl Shde i Hisprienub#-(bosb 8.53 (1H, dd), E-2
methyl-1H- 7.95 (1H, dd), 7.82 302.29 pyrazol-3- (1H, ddd), 6.35

Iamln -2H- (1H, s), 5.27-5.19 phthalazin-l-one (1H 2.
y fglc(r%%je mil)Yilﬁte (?@91&,1 éecé sz}:ls addes t(o a sé?%ensi%g 8%4 'brorno 2-
(4 n1trobenzyl) 2H-phthalazin-1-one {30mg, 0.09mmol) in dimethylformamide

(DMF) (0.5ml). The reaction mixture was stirred at room temperature overnight.
The DMF was evaporated under reduiced pressure and the residue dissolved in
dichloromethane (DCM) (0.5ml). A saturated solution of potassium sodium
tartrate tetrahydrate in water {0.5ml) was added and the mixture stirred for 30mins.

The phases were separated and the aqueous phase back-extracted with DCM
{0.5ml). The organic layers were combined, washed with brine, and evaporated
under reduced pressure to give the desired product as an off-white solid (23mg,
87% yield)

"H-NMR: (400 MHz; CsDg); 8.42 (1H, d), 7.91 (1H, d), 7.83 (2H, m), 7.33 (2H, d},
6.63 (2H, d), 5.25 (2H, s). MS (EST") = (M+H)" 330.2, 332.2.

4-Bromo-2-(4-acetylaminobenzyl)-2H-phthalazin-1-one

Acetic anhydride {0.43ml, 4.5mmol) was added to a mixture of 4-bromo-2-(4-
aminobenzyl)-2H-phthalazin-1-one (500mg, 1.5mmol)} and pyridine (0.49ml,
6mmol) in acetonitrile (5ml). The reaction mixture was stirred at room

temperature overnight.

The solvent was removed under reduced pressure. ‘1M ammonia in methanol {2ml)
was added and the reaction mixture stixred for 1hr. The solvent was removed under
reduced pressure. The residue was triturated with DCM to give the product as an
off-white solid (398mg, 71% yield) MS (ESI™) = (M+H)" 372.2, 374.2.

This material was then used in the Buchwald reaction as described in Method A. to
give the corresponding N-{4-[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-
phthalazin-2-ylmethyl]-phenyl}-acetarnide (example D-1).
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6-Fluoro-2- DMSO) 9.09 (1H, isopropyl-4-(5- s), 8.19-8.14 (2H, E-3
methyl-1H- m), 7.56-7.50 (1H, 302.29 pyrazol-3- m), 6.18 (1H, s),
é:)(a;(rzsi?rllo)-ZH- 5.09-5.00 (1H, m), phthalazin-1-one 2.07 (3H, s), 1.14 (6H,
QM7 D6- DMSO) 9.43 (1H, 2-[2-(4-Methoxy- s), 8.
phenyl)-2-oxo- 8.22 (iH, d), 8.00 E-4 ethyl]-4-(5-methyl-)(2H?%ﬁ%@?lsofll
390.14 1H-pyrazol-3- (2H, m), 7.04 (2H, ylamino)-2H- d), 6.12 (iH, s),
phthalazin-l-one 5.54 (2H, s), 3.80"% ,'s), 2.11 (3H, s) (400 MHz, D6-
DMSO) 9.38 (iH, 2-[2-(3-Methoxy- s), 8.43 (1H, d), phenyl)-2-oxo- 8.21
(2Hird)ihé. 9t tmetinylIpeh{Giometieybi(d 800, My D390 Bie@fpropriate
LtsRTga0litds e R e AZA R4 A theplemino) 2 ). .11 (1K,

s), phthalazin-l-one 5.57 (2H s) 3. 77 (3H s) 2.09 (3H, s) (400 MHz, D6
4-(5-Methvi—tH-DMSOY-32
Voo 1zt 06—1-3= \I Tt ?ﬁHLH. pyra l\i
Example No. Systematic name S (ESi+, M+H)
(400 MHz, De-
DMSO) 9.94 (1H,
W > 5),9.26 (1H, 5),
Y 13 8.42 (2H, d),8.32
D-1 pyrazol->- (2H d), 7.85-7.94 oo
ylamino)-1-oxo- (2H, m), 7.52 (2F], 389.27

1H-phthalazin-2- 4,731 (1 d)
plmethyl]-phenyll- | 6 16 (111,5),5.18
acetamide (91, 5),2.19 (3H,
s), 2.17 (3H, 5)
(400 MHz, Dy~
DMSO) 12.16
N-{4-[1-Oxo-4- (1H,s) 9.84 (1H,
(1H-pyrazol-3- s), 8.38 (11, d),
sz Y}.ﬁﬂﬁnO}lH— 8.25 (IH, d); 7.87._
phthalazin-2- ?1118 %H7m4)5r (72?? 375.29
stmethyll-phenyl]- ) 753 (a1, a),
6.40 (1H,s),5.10
(2H, s}, 1.93 (3K,
5)

Method E
Example E-1: 2-Benzyl-4-(5-methvl- 1H-pyrazol-3-viamino )-2H-phthalazin-1-one

4-Bromo-2H-phthalazin-1-one

2,3-Dihydro-1,4-phthalazinedione  (12.5g, 78mmol) was suspended in
dichloroethane (200ml} and phosphorous pentabromide {50.0g, 116mmol) was
added in one portion and the reaction heated to reflux for 24 hours. A further
portion of phosphorous pentabromide (Z0.0g, 70mol) was added and the reaction
heated for a further 24 hours. The reaction was cooled tO room temperature and
poured into ice water. The resulting precipitate was filtered and washed with water

to give a crude mixture of mono and dibrominated product (22.8g).

This crude material was suspended in acetic acid (230.0mL) and heated to 120°C

for 2 hrs. The reaction was cooled to room temperature and poured into ice water
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1H, d), 8.45-8.36 SE-6 2-(4- (2(H, d)), 444.23 trifluoromethoxy- , mm),

| 7.75), 8.14-8.02 (2H, (2H, phenyl)-ethyl]-2H- 3 8 (i (s), phthalazin-l-one

779 (2H, s), , s)2..3, 30 (3H, s) WO 2006/0325;8 |
E’,g'%@:}(,gpggl)oloéll -157 Example-No. Systematic name ‘-NME Mg 4311
(ESI+, f\/I+H) (400 MHz, D6 2-(2- DMSO) 9.26 (1H, Benzo[1,3]dioxol-
brs), 8.48 (1H, d), 5-yl-2-oxo-ethyl)- 8,30 (, d), 7.97 E-7 4-(5-_methy|-1H-
7.88 (2H, m), 7.75 404.18 pyrazol-3- , d), 7.56 (1H, ylamino)-2H- s),
7.12 (1H, d), 6.18 (2H, s), 5.55 Phthalazin-I-one "u s) 4 3u (400 MHz,

D6 GiEtHRS AeBMS Ot Thyrsuol Bay bkt $)i9:2fer and dried to
ylagith a2t oxmp(iind m:csagsea%5&@@-&%@5&@9&%2%%;65%852 Mp
itopmomedy 4331 )7 @479 Blepl e g (R.m) B2 G
phihajezingdQ 61,2H, s), 2.08'(3H, s) (& HZ, !
(1mr si%.SPz%%féazyl-lH- (IH, br s), 8.48 pyrazol-3- (1H, d), 8.30

1H,
( 2-Benzyl-4-bromo-2H-phthalazin-1-one

4-Bromo-2H-phthalazin-1-one (10.38g,  46mmol}  was  dissolved in
dimethylformamide (DMF) (60ml). To this was added NaH (60%, 1.55g,
46.2mmol) as a DMF suspension (20ml). The mixture was stirred at OO
temperature for 30 mins then benzyl bromide (13.82g, 50.8 mmol) was added in
one portion as a solution in DMF (20ml). The reaction mixture was stirred for 2
hours then the DMF was removed under reduced pressure and the resulting crude
material purified by column chromatography (gradient elution: 100% heptane to
20% ethyl acetate: heptane) to give the title compound (8.16g, 56% yield) as a white
solid. "H-NMR: (400 MHz, Ds-DMSOY), 830 (1H, dd), 8.03 (1H, ddd), 7.97-7.91
(2H, m), 7.34-7.27 (5H, m), 5.31 (2H, s); MS (EST*) = (M+H)" 315 & 317

This material was then used in the Buchwald reaction as described in Method A. to
give  the corresponding 2—Benzyl—4w(5~methyl-1H~pyrazol—3mylamino)~2Hh
phthalazin-1-one (example E-1).

Using the experimental conditions reported above (Method E) and the appropriate
starting materials , the following derivatives were prepared:

Example-No. Systematic name 'H-NMR MS (EST+, M+H)

(400 Mz, De-

DMSO) 11.86
2-Benzgl-4-(5- | (1, s), 9.25 (1H,

methyl-1 H-pyrazol- s}, 8.46 (1H, d),

B-1 , 8.32 (1H, d), 7.84- 332.08
3-ylamino)-2H- 7.94 (2H, m),
phthalazin-1-one | 7.25-7.38 (5H m),
6.10 (1H, 5), 5.24

(2H, 5) 2.17 (3H,
s)




ylamino)-2-(2-oxo- d), 8.09 (2H, d), E-9 2-phenyl-ethyl)- 7.98-7.87 (2H, m),
360.10 2H-phthalazin-I- 7.74-7.70 (1H, m), one 7.62-7.58 (2H, m), 6.210
H, s), 5.63 (2H, s), 2.15 (3H, s) (400 MHz, D6- DMSO) 11.90 (1 H, s),
WAk d31:45Allyl-4-(5- s), 8.45 (1 H, d,), methyl--H- 8.29 (1 b HdR10311
E-10 pyrazol-3- - 7.81 (2 H, m), 282.09 ylamino)-2H- 6.36 (1 H, s), 6.06
phthalazin-l-one - 5.94 (1 H, m), 5.23-5.15 (2 H, m), 4.69 - 4.61 (2 H,

m), 2.21 (3 H, s) WO 2006/032518-P&TEP2005/010311 -158
Example-No. Systematic name 1H-NMR MS (ESI+, M+H) (400 MHz, D6

PMIQ AL HL BBt Fhng), 8-44(2silaeirR 8-29 (lid{rdd), M1)
Cyclopropylmethylt 7.94 - 7. E-11 82 (2 H, (1 H 4-(5-methyl-1H- 3.916 .9z
946-2:36H,)-2:2-23-pyrazot-3—(134yiarRing Bty sy ™) :
7-Bluoro-2- DMSO) 9.35 (1H,
isopropyl-4-(5- s), 8.53 (1H, dd),
£ methyl-1H- 7.95 (111, dd), 7.82 302.29
i pyrazol-3- (1H, ddd), 6.35 .
ylamino)-2H- (1H, s}, 5.27-5.19
phthalazin-1-one | (1H, m), 2.26 (3H,
s), 1.32 (6H, s)
{400 MHz, Ds-
6-Fluoro-2- DMSO) 9.09 (1H,
isopropyl-4-(5- s)), 8.19-8.14 ((ZH,
methyl-1H- m), 7.56-7.50 (1H,
E-3 pyrazol-3- m), 6.18 (1H, s), 302.29
ylamino}-2H- 5.09-5.00 (1H, m),
phthalazin-1-one | 2.07 (3H, s), 1.14
(6H, d)
(400 MHz, Ds-
DMSO) 9.43 (1H,
2-{2-(4-Methoxy- s), 8.40 (1H, d),
phenyl)-2-0x0- 8.22 (1H, d), 8.00
ethylj-4-(5-methyl- | (2H, d), 7.93-7.81
E-4 \H pyrazol-3- | (H, m), 7.04 (2H, 390.14
ylamino)-2H- d), 6.12 (1H, s},
phthalazin-1-one | 5.54 (2H, s}, 3.80
(3H, 5), 2.11 (3H,
s)
(400 MHZ, Dg—
DMSO) 9.38 (1H,
s), 8.43 {1H, d),
2-12-(3-Methoxy- | ¢ 91 (155 'q), 7.92-
phenyl)-2-0x0- | 'an opy 1) 7 6]
E-5 ethyl}-4-(5-methyl- | 57 "9 4977 47 390.15
W-pyrazol-3- | oy N 01 (11,
ylamino)-2H- d), 6.11 (1H, 5),
phthalazin-1-one 557 (21, 5), 3.77
(34, s), 2.09 (3H,
s)
{400 MHz, Dg-
vy | DO
pyrazol-3- (1H, br s), 8.64
ylamino)-2-{2-oxo- (1H, d), 8.45-8.36 2443
E-6 L & (3H, m), 8.14-8.02 :
trxﬂuorongt?o;{y— (2H. m). 7.75 (2H,
phenyl)-ethyl]-2H- 1 %4y 55 (1 ),
phthalazin-1-one 579 (24, ), 2.30
(3H, )




phthalazin-l-one - 0.4(146 ((22H,,,, mm), 0.43-0.37(2H, in) Tr=
1.54 min, m/z (ES+) (M+H)+ 296.12 (400 MHz, D6- DMSO) 11.88 (1 H,
S),9.21 (1 H, s), 8.44 (1 H, d), 4-(5-Methyl-IH- 8.31 (1 H, dd), 7.94 - 7.84
PGEeSnMe. 7.34 - 7.30 (2 (2 E-12 ylamino)-2-(4- H, m), 7:@8 2481010311
methylsulfanyl- (2 H, m), 6.11 - -(1, benzyl)-2H- H, r5.1 (2 H,
phthalazin-l-one s), H, s), 2.43 ((3 3 3.H, s), 2.19 (3 H, s)Tr= 1.87 min,

m/z (ES+) (M+H)t 378.08 Example B3
2-(2-Flydroxy-2-phenyl-ethyl)-4-(5-methyl-IH-pyrazol-3-

ylamirQl:2H-phthalazinylangichanrdium borehydige (6mavi9 ARMMAl e
was added in one portlon to a stirred solution of
4' S'PV’ICthy'I'IH'p:yi‘a UI O y|a||||||U} L“'\L"‘ E)C_‘Lll_y) q: :
phthalazin-l-one (17mg, 0. 05mmol) (Ex ar]j @gg)zgkfgrahydrofuran
(THF) (1 ml). The rea: re was $irsga.ak (oamijemperature for
twio hours. After thig Eﬁ F v ecﬁﬁ icatédeothplBte e3nsumption of
starting material, meth éﬂg 3 a%gﬁd@éisllahd’ tﬁe reactigp,mixture
was concentrated under ,.The was purified by
flash column chromatogyaphydbulﬁon 97§ ane (DCM), 3%
methanol (MeOH)) tb gib‘émheitit[femnpo&@g MMMMMMM 0 yield) as a
white solid. MS (ESL.") = (M+H)+ 361.98.
(400 MHZ, D~
4-(5-Methyl-1H- DMSO) 11.84
pyrazol-3- {1H, brs), 9.26
ylamine)-2-[2-0x0- {1H, brs), 8.42
E-8 2-{4- (1H, d), 8.22-8.20 428.09
trifleoromethyl- | (3H, m}, 7.91-7.80
phenyl)-ethyl]-2H- | (4H, m), 6.12 {1H,
phthalazin-1-one 5), 5.61 (2H, 5),
2.08 (3H, s)
(400 MHz,
DMSO) 11.91
(1H, brs), 9.31
4-{5-Methyl-1H- {iH, brs), 8.48
pyrazol-3- {(1H, d), 8.30 {1H,
ylamino)-2-{2-oxo- ; d}, 8.09 (2H, d),
E-9 2-phenyl-ethyl)- | 7.98-7.87 (2H, m), 360.10
2H-phthalazin-1- | 7.74-7.70 {1H, m),
one 7.62-7.58 {2H, m),
6.21 (1H, s}, 5.63
(2H, s), 2.15 (3H,
5)
(400 MHz, Ds-
DMSO) 11.96 (1
H,s),9.20 (1 H,
s), 8.45 (1 H, 4,),
2-All-4-(5- | 959 (11, d), 7.98
methyl-1H- C7.81 (ZH, m)
E-10 pyrazol-3- 6 36‘ (1H 2o 282.09
_ : . ,8), 6.06
ylammg)—ZHw Z5.94 (1H, m)
phthalazin-1-one 5.2'3 515 62 I—I’,
m), 4.69 - 4.61 (2
H,m), 2.21 (3 H,
s)
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WO 2006/032518 PCTIEP2005/010311 -159- Method F: Example F-1:
2-1sopropyl-4-(5-methyl-1H_pyrazol-3-ylamino)-7-morpholino-2H-
phthalazin-l-one 5 7-Nitro-2,3-dihydro-phthalazine-1,4-dione Hydrazine

WHRIE:636:£9, 0.53mol) was added in one portion to a stirgge RbshdER 101

4-nitrophthalic anhydride (100g, 0.S2mol), in acetic acid (1.0L) at room
temperature. The mixture was heated to 120C for 2 hours and then
allowed to cool to room temperaturel3the solid was filtered, washed with
water (250m1) and dried 10 in the vacuum oven at 50C for 20 hours to

ve ﬁ;slﬂgfpmthal
Nltro 4-bromo-2H

- s

g
Tt
7 Aro
S

(1

he

(&

fi
C
fc

=
®
-~
®
Q
o
S
o
"2
D
7
>
®
o

nto ice (1.5kg) 20

5 a yellow solid. 'H

(::
|-

hna 26 7 Nitrea A4 i

z'@ﬁ%ﬁéqmﬁw

,8.79 (IH, dd), 8.6
SI+) = (M+H)+ 260 & 271 7-Nitro-2-IsBf%

phthalazin- I-one

0 and’}mﬁli’@%@fﬁwg p
wiashed with water an8tFEFHR LgRAE ¢
a
d

LNMR: (400 MHz, [
1 (1H, dd), 8.54 (I

IIIII

yield) MEESI+)

.-\Inl:nn nn

=N Hit) 208 1)

< UIII

qczélfétﬁ Tiered:
e tithess PO
D6V STY7 13129

! H&)T 846 ESHHIQ)

r\v\r\

AR
J.) wdaos

pir% Qertabromide
'89.0g, 1. 83m01) as added 15 in threeiportions(ang the reaction

room

ing precipitate

160g). This
heated to 125C

graturne and poured

The solid was
849, 68% yield)
1H,), 8.83 (1H,
8.16 (d) MS
2H-phthalazin-

WA\ \ac

ssolved in dimeth
0%, 7.5g, 0.31mo

d
(6

62 mmol) was adde
reaction mixture was
PCT/EP
material remaining.

stirred at room temg

;/010311 ApBimd)erddpon

UIIIU 2I ) plILhGIGLII
ylformamide (DMF)
) as a DMF suspe
erature for 30 min

d i @ﬁ@ﬁﬁip&g}lq@{as

5 Stlfl‘@ﬂiﬂﬂ%ﬁl hours

To it viasiagded
benzyl)-2H-
phthalazin-1-one

\.)J.I

» Y300

ST

{2H, m}, 6.11 (
H,s),5.19(2 H
), 243 (3 H,s),
219 (3H,s) Tr=
1.87 min, m/z
(ES™) (M+H)*

378.08

|u1} was

( 1105gh1§ was added NaH
NSEN{2O0MIETh
tes thenh(RH#ramor
a SotbtiomlindMF

mixture was
propanol (7.79,
(250ml). The
8
40% starting

lamino)-2H-phthalazin-1-one.

Sodium borohydride (6mg, 0.15mmol} was added in one portion to a stirred

solution

of 4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(2-oxo-2-phenyl-ethyl)-2H-

phthalazin-1-one (17mg, 0.05mmol) (Example E-9) in tetrahydrofuran (THEF)
(1 ml). The reaction mixture was stirred at room terperature for two hours. After

this time LC-MS indicated complete consumption of starting material, methanol

(0.5ml) was added and the reaction mixture was concentrated under vacuum. The

resulting residue was purified by flash column chromatography (elution: 97%
dichloromethane (DCM), 3% methanol (MeOH)) to give the title compound
(2.2mg, 12% vield) as a white solid. MS (ESI”) = (M+H)" 361.98.
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NaH (3.75g 0.15mol) and the reaction stirred for a further 24 hours. The
DMF was removed under vacuum and the resulting crude material

purified by successive column chromatography (elution: 92% heptane to
SY-Sihykagetate) to give the title 5 compound (38.8g, 40% %e,l%)p%ﬁ?wm
light yellow solid. 'H-NMR: (400 MHz, D6-DMSO), 8.88 (1H, d), 8.87 (U-I,”
dd), 8.16 (1 H, d), 5.19 (1H, m), 1.13 (6H, d).
7-Amino-2-Isopropyl-4-bromo-2H-phi¥édlazin-l-one
7-Nitro-2-1sopropyl-4-bromo-2H-phthalazin-I-one (4.6g, 0.015mol) was
disso 10 in a 5:1 mixture of ethanol and water (150 ml). To this
soﬁ%ﬁ&%v%s added iron powder (2.144, 0.0Sn}oI nd co centrgtc?d
hyvEEampie ; A lsopron ’1--5— hyl-1H-pyrazol s vlaming i/ orpha 1—2.
Afitthaiezinbotite reaction mixture was cooled to room temperature and
filtered through a pad of celite, the celite was washed with ethanol (100
m|}Lﬁﬁ%tag_§@%9@§m%ﬂpeeﬂt{%q&nder vacuum to give the title 15
compound (4.2g, 98% yield) as a white solid. 'H-NMR: (400 MHz,
D6-DMSO), 7.56 (1H, d), 7.28 (1H, s), 7.13 (1 H, d), 6.47 (2H,s), . .

5. Hydrene b drje {259461p WoNsEdiles I paHuse g stirred mixture
7-Midephitingh 2o projyd«ibroris2 Piaghtbllaizin 2detionecifio @.-8blutibasim
7-ALRIPERnlSOPFRRYIxfaly OMQreinkpithadezifud 2016:£0:80,theA £10ReBraetol
in PME 8'%%':?13‘4&%?1;%9 ded pafassivm, cabonied 28 Aol el e

minutes, his loroethyl) ether (0.41g, 0.0028mo1 s,added the,
SolthibR WERHEANER 4 _ b N
theyiddmle(ETohsuMptibn Hsstarting material and the mixture was
cooled, concentrated under vacuum and purified by flash column
chromatographiy2oreiution /% hgptane, 30% ethyl acetate) to give the
titte compound (0.2g, 20% vyield) as a white solid. This material was then
used in the Buchwald reaction as described in Method A. to give the = |
corraubEnatig DSBS iR (B0 o AN 7suspended  in
moiishblined2idedhthial anih dhoseh(enapeplebFon)igy 7 8006/ 0828013 was added
PCRIERPRQQRQHI3LE hlkbtldsindhtheexpesinefital Ronsitormsepanted was
abaye (Meheg, ) @J}ggp%}gtg,@psgaﬂs&%&amg Ratesials) thefolRWagIting

et e SRaTEhe IR % VR BTN PRDS L .M

This crude material was suspended in acetic acid (1.60L) and heated to 125°C for 2

hours. The reaction was cooled to room temperature and poured onto ice {1.5kg)

and the resulting precipitate filtered. The solid was washed with water and dried to
. give the title compound (84g, 68% yield) as a yellow solid.

"H-NMR: (400 MHz, Ds-DMSO), 13.29 (1H,), 8.83 (1H, d), 8.79 (1H, dd), 8.61
(1H, dd), 8.54 (1H, d), 8.46 (1H, d), 8.16 (d) MS (EST") = (M+H)" 269 & 271

7-Nitro-2-Isopropyl-4-bromo-2H-phthalazin-1-one

7-Nitro-4-bromo-2H-phthalazin-1-one  {84g, 0.3lmol) was dissolved in
dimethylformamide (DMF) (400ml). To this was added NaH (60%, 7.5g, 0.31mol)
as a DMF suspension (200ml). The mixture was stirred at room temperature for 30
minutes then 2-bromo-propanol (7.7g, 62 mmol) was added in one portion as a

solution in DMF (250ml). The reaction mixture was stirred for 24 hours
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(400 MHz, D6 DMSO) 11.86 (1H, s), 8.97 (1H, 2-lIsopropyl-4-(5- s), 8.29
(1H, d), methyl-in- 7.57 (iii, d), 7.52 pyrazol-3- (iH, d), 6.35 (1H, F-1
ylamino)-7- br s), 5.28-5.20 368.15 morpholino-2H- (1H, m), 3.79-3.74

whthalaginikone (4H, m), 3.21 (4H, obscured), 2.23 (3H, S)Péﬁgpg%gmlqgu

(400 MHz, D6- DMSO) 11.88 2-Isopropyl-4-(5- (iH, s), 9.19 (iH,

methyl-I1H- s), 8.07 (1H, d), pyrazol-3- 7.65 (1H, s), 7.41 F-2 ylamino)-6-
(IH, dd), 6.37 369.37 morpholino-ZH-@-l, S), 5.25-5.16 phthalazin-lI-one
(1H, m), 3.80-3.73 (4H, m), 3.44-3.35 (4H, m), 1.28 (6H, d) (400 MHz,
DME@)eQpdm (AEHMR- W@ﬂ%@aﬂﬂh@nﬁt@ﬁaﬂﬂ‘%@fnmgthﬂ Uk whe 8QRa
(1Hef o Fssaes) a%dﬁj%%ééﬁoﬁ>ﬁ§r§&m%69ﬁ§&h I3HNQ)E 13? i‘iﬁ‘?%

in) 396 rpholino-2 HLE 51 hthalazm ne 4H
(3|_fen'5()Vf rF ﬁ va uum d 'the rés

column chromatography (elution: 92% heptane to 8% ethyl acetate) to give the title

ting crude rnaterla pur}.ﬁed by sticcessive
compound (38.8g, 40% yield) as a light vellow solid.

'H-NMR: (400 MHz, Ds-DMSO), 8.88 (1H, d), 8.87 (1H, dd), 8.16 (1 H, d}, 5.19
(1H, m), 1.13 (6H, d).

7-Amino-2-Isopropyl-4-bromo-2H-phthalazin-1-one

7-Nitro-2-Isopropyl-4-bromo-2H-phthalazin-1-one (4.6g, 0.015mol) was dissolved
in a 5:1 mixture of ethanol and water (150 ml). To this solution was added iron
powder (2.14g, 0.039mol} and concentrated hydrochloric acid (1 ml), the mixture
was heated to 80°C for three hours. After this time, the reaction mixture was cooled
to room temperature and filtered through a pad of celite, the celite was washed with
ethanol (100 ml), and the solution was concentrated under vacuum to give the title
compound (4.2g, 98% yield) as a white solid.

"H-NMR: (400 MHz, Ds-DMSO), 7.56 (1H, d), 7.28 (1H, s), 7.13 (1 H, d), 6.47
(2H, s), 5.24-5.09 (1H, m), 1.23 (6H, d); MS (ESI™) = (M+H)" 282, 284

7-Morpholino-2-Isopropyl-4-bromo-2H-phthalazin-1-one

To a solution of 7-Amino-2-Isopropyl-4-bromo-2H-phthalazin-1-one (0.8¢,
0.0028mol) in DMF (8ml), was added potassium carbonate (2g, 0.014mol). After
five minutes, bis {2-chloroethyl) ether (0.41g, 0.0028mol) was added and the
solution was heated to 140°C for 24 hours. After this time LC-MS indicated the
complete consumption of starting material and the mixture was cooled,
concentrated under vacuum and purified by flash column chromatography
(elution: 70% heptane, 30% ethyl acetate) to give the title compound {0.2g, 20%
yield) as a white solid.

This material was then used in the Buchwald reaction as described in Method A. to
give the corresponding  2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-
morpholino-2H-phthalazin-1-one {example F-1)



(400 MHz, D6- DMSO) 9.50 (1H, 2-Benzyl-4-(5- s), 8.10 (1H, d),
methyl-1H- 7.61 (1H, d), 7.46 F-4 pyrazol-3- (IH, dd), 7.34- 417.30
ylamino)-7- 7.23 (5H, m), 6.14 morpholino-21-I- (IH, s), 5.22 (2H,
wathRlpgisisone s), 3.83-3.72 (4H, m), 3.42-3.40 (4H, m), 22QA35heSh1a311
WO 2006/032518 PCT/EP2005/010311 -162 Example-No. Systematic
name 'H-NMR MS (ESI+, M+H) (400 MHz, CDC13) 7.83 (1H, d), 7.61
2-1sopropyl-7-(4- (1H, d), 7.31 (1H, mkth1- i erazin- 6.3.333, 7 (1H.15 s,
5. 8), 1-yl) 4-(5 methyl- , s)}, 5.41 (IH, m), 382.33 F-5 2H-pyrazol-3-

3. 4653 1Al Bk RN Bl ANERR B 255 BtletiDd - 3743k, a%%raﬁﬁte

g{l;lthy iﬁlffnis(e éa&_;)?\@% MHz, 2 Iso r(()ep eggﬁa .DMSO) 9.21 (1H

Dy azetr)llv%%VES 7.35 F-6 ylamino)-7-

(1H,dd),.6.42 327.36 rhmgt_h,ylamlnn- (1H,-s),-5.36-5.29 2H-phthalazin-I-
(1H, Mﬂl@-l\‘ﬁll one §ysEB4t{8khrs), [L. 39 C@I—N&)RZ IsoprMﬁ;ﬂE&I(rS M-+H)
(400 MHz, Ds-
DMSO)} 11.86
(1H, 5), 8.97 (1H,
2-Isopropyl-4-(5- s}, 8.29 (lH d),
methyl-1H- 7.57 (1H, 4), 7.52
pyrazol-3- (1H, d), 6.35 (1H,

F-1 ylamino)-7- br s), 5.28-5.20 368.15
morpholino-2H- | (1H, m), 3.79-3.74
phthalazin-1-one | (4H, m), 3.21 (4H,

obscured), 2.23
(3H, s), 1.30 {6H,

d)

(400 MHz, Da-

DMSO) 11.88
2-Isopropyl-4-(5- (11, 8), 9.19 (1H,
methyl-1H- s}, 8.07 (1H, d),
s 7.65 (1H, s), 7.41

F-2 Il)zz;rnino)— . (1H, dd), 6.37 369.37
mgr holino-2H- (1H, 5}, 5.25-5.16
phthglazin—l—one (1H, m), 3.80-3.73

(4H, m), 3.44-3.35
(4H, m), 1.28 (6H,
d)

{400 Mz,
DMSO) 9.45 (1H,
2-Isopropyl-4-(5- | brs), 8.35 (1H, br
methyl-1H- s), 8.03 (1H, br s),
pyrazol-3- 6.33 (1H, s}, 5.31-

F-3 ylamino)-8- 5.17 {1H, m), 3.96 369.30
morpholino-2H- {4H, br 5}, 3.51
phthalazin-1-one (4H, brs), 2.26

(3H, s), 1.35 (6H,
d)
" (400 MHz, De-
DMSO]} 9.50 (1H,
2-Benzyl-4-(5- s), 8.10 (1H, d),
methyl-1H- 7.61 (1H, d), 7.46
‘pyrazol-3- {(1H, dd}, 7.34-

P-4 ylamino)-7- | 7.23 (5H, m), 6.14 417.30
morpholino-2H- (1H, s), 5.22 (2H,
phthalazin-1-one ), 3.83-3.72 (4H,

m), 3.42-3.40 (4H,
m), 2.20 (3H, s)




methyl-IH- pyrazol-3- F-7 ylamino)-6- 327.30 dimethylamino-
2H-phthalazin-1- one (400 MHz, D6- 2-Isopropyl-4-(5- DMSO) 11.82 -IH-
(114, br s), 7.67- methyl pyrazol-3- 77 .56, br s), m), 7.20 F-8 ylamin [-3-
WWboidh)s2544 327.18 .1 dimethylamino- br (1 s), 5.2 .26-669dpp005/010311
2H-phthalazin-I- s), (1H, m), 2.84 (6H, one s), 2.22 (311, s), 1.27 (6H, d)
WO 2006/032518 PCTIEP2005/010311 - 163 Example-No. Systematic
name 'H-NMR MS (ESI+, M+H) (400 iz, DMSO) 11.89 (1H, brs), 8.90
4-(5-Cyclopropyl- (1H, br s), 8.23 2H-pyrazol-3- (1H>d), br s), 7.2 .24

732 R4 (1H, d)ebtEiE pimettlylaminedy @), 6.25 (bl is) M+H)
3b3.41 -ZH-5.29-5.18 (1H, m), isopropyl-2H
(400 MHz, CDCl3)
7.83 (1H, d), 7.61
} 1H, d), 7.31 (1H,
Z-Isopropyl-7-{4- (dd), e (IH(, $),
methyl-piperazin- 6.33 (1H, s), 5.49-
F-5 1“"2’%‘4“(5”m§t;‘y}' 5.41 (1H, m), 382.33
| “Pyr af"zi{: 3.46-3.41 (4H, m),
Pehatartatoone | 2:61-2.55 (4H, m),
phatnaaZin- r-on 2.37 (3H, S), 235
(3H, 5), 1.43 (6H,
d)
{400 MHz, D¢~
2-Isopropyl-4-(5- | DMSO) 9.21 (1H,
methyl-1H- 5), 8.27 (11, 43,
pyrazol-3- 7.41 (1H, d), 7.35
F-6 ylamino}-7- (1H, dd), 6.42 327.36
dimethylamino- {1H, s), 5.36-5.29
2H-phthalazin-1- | (1H, m}, 3.16 (6H,
one s), 2.34 (3H, s),
1.39 {6H, d)
2-Isopropyl-4-(5-
methyl-1H-
pyrazol-3-
E-7 ylamino}-6- 327.30
dimethylamino-
2H-phthalazin-1-
one
(400 MHz, Ds-
DMSO) 11.82
2-Isopropyl-4-(5- (1H, br)s), 877
o els | (Hbrs)7.67-
F-8 ylamino)-8- | 7:5 %I'iggg’ i 327.18
dimethylamino- br ’s) E"} 2 6-5.15 ?
2H—Phthalazin”‘1“ (IH II:[) .2 84: ‘(6}’1
one s), 2.22 (3H, s),
1.27 (6H, d)
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1.8484(6,1.29 (1HH, m m),, 1.29 (6H, d), 0.98-0.88 (2H, m), 0.65

(2H, dd) (400 MHz, DMSO) 9.04 (1H, 2-Isopropyl-4--(5- s), 8.32 (1H, d),
methyl-1H- 7.63 (1H, d), 7.57 F-10 pyrazol-3- (1H, dd), 6.42 367.22
WamingdzZsi6lH. s), 5.40-5.25 piperidin-1-yl-2H- (1H, m), 3.4844%3h0s/010311
phthalazin-l-one s), 2.32 (3H, s), 1.70 (6H, br s), 1.39 (6H, d) (250 MHz,
DMSO) &88 (1H, 2-lsopropyl-4-(5-s), 8.23 (1H, d), methyl-1H- 7.18 (1H,
d), 7.11- pyrazol-3- 7.03 (1H, rn), 6.35!F311 ylamino)-7- (1H, s), 5.33-5.18
353.18 pyrrolidin-1-yl-2H- (1H, m), 3.39 (4H, phthalazin-lI-one br s), 2.24

2t

(3H, E&a&%—@%‘! , b

Skyeketlakfth e MEthod G Fxample

GMS (BST+, Mo+H)

P
C
-
a

of

Isopropyl -4-(5- methyl -IH- pyrazol -3-yl mlno) -7- methoxy- H-
thatazin=t-one-5 I'I_I_yuIU}\y 2= |bupru‘ﬁ) UM{"E pllu atazin=1-one
oncentrated sulfurjc acid (17m1) was ddd @/ylyltgga splution of
Amino-2- Isopropyl-4-bromo-2H-phthdlazin:,iong, @969, 0.016mol) in
cetic acid (50m1). Tgl %actfg 1ﬁ(r)nlxlture wWasicboted 280G and a solution
NaNO?2 (1.52g, 0j0 2@ am} g}f (1H, brs), 7.32
lamino)-7- (1H, d), 7.24 (1H,
F-9 dimetholaning.z. | 4 6:25 (1H, brs), 353.41
ETy 5.29-5.18 (1H, m),
isopropyl-2H- | s iy ). 1.92-
phthalazin-1-one 184 (IH m), 1.29
(6H, d), 0.98-0.88
(2H, m), 0.65 (2H,
dd)
(400 MHz,
DMSO) 9.04 (1H,
2-Isopropyl-4-(5- $), 8.32 (1M, d),
methyl-1H- 7.63 (1H, d), 7.57
pyrazol-3- (1H, dd), 6.42
F-10 ylamino)-7- (1H, s), 5.40-5.25 367.22
piperidin-1-yl-2H- | (1H, m), 3.49 (4H,
phthalazin-1-one s), 2.32 (3H, s},
1.70 (6H, br s),
1.39 (611, d)
{250 MHz,
DMSO) 8.88 (1H,
2-Isopropyl-4-(5- $) 8.23 (1K, d4),
methyl-1H- 7.18 (1H,4d),7.11-
pyrazol-3- 7.03 {1H, m), 6.35
F-11 ylamine)-7- (1H, s), 5.33-5.18 353.18
pyrrolidin-1-yl-2H- | {1H, m), 3.39 (4H,
phthalazin-1-one | brs), 2.24 (31, 5),
2.02 (4H, br s),
1.31 {6H, d)
Method G:

Example G-1: 2-Isopropvl-4- ( 5-methvl-1 H-pvrazol-3-vlamino)-7-methoxy-2.H-

phthalazin-1-one

7-Hydroxy-2-Isopropyl-4-bromo-2H-phthalazin-1-one

Concentrated sulfuric acid {1 7ml) was added slowly to a solution of 7-Amino-2-
Isopropyl-4-bromo-2H-phthalazin-1-one (4.6g, 0.016mol) in acetic acid (50ml).
The reaction mixture was cooled to 0°C and a solation of NaNO; (1.52g, 0.022mol)
in water (10ml) was added dropwise. The reaction mixture was stirred for a further
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10 in water (loml) was added dropwise. The reaction mixture was stirred
for a further WO 2006/032518 PCTIEP2005/010311 164 20 minutes at
OC prior to the addition of urea (0.55¢g, 0.009mo1) and cold water (50ml).

woes6astion mixture was then added carefully to a refluxing@pdie of 15311
sulfuric acid (28n1) in water (115m1) and the reaction was stirred for a

further 10 minutes at reflux before being allowed to cool to room
temperature. Upon 5 standing, an orafe precipitate was observed, which
was collected by filtration and washed with water to give the title

COmPRUNA L4238 BA%P Yialth ARIALRTNGR REVELID 009mol) and cold water

2 Isopropyl-4-bromo- ht zin- l-gne, Toa rred sol tlon
of’}%ﬁ)—?’%rox 7-2°7) sEo Egpf/}ft ﬂr%%aszt%'la C%%a Srzelgnu one b fiture
1.4 FHGF) %“i‘é@ Feish (rtamd)( f?m%&f&%ﬁe%éésf%?yﬁﬂhﬂ 10
KZﬁB&eéOangﬂw;BmM)m mbomediddidedd 22g; ¢165mmuot)atnd. thé/pon
mi%ﬁ@iﬂg@§m;%@ prdigfltbe 10452 Lorss Aie this Honecte@ M Sltration and
mdv& aied GRMRISE 68 Fﬁwté%gfch@%ggdn@%éal Ajg We?dr)egéztﬂnoran e

mixture was concentra nder vacu The ‘residue was re-dissolved i
ettﬂﬂ‘%{%“étate (50m1) and washed with water (2 x 30ml), 15 the organic

layer was dried (MgSO4), filtered and concentrated under vacuum to give
thertitterkemEoLBpr (3 205 166%6- ik ghaslarelange powder. This material

was then used in the Buchwald reaction as described in Method A. to

h d 2 |- h -
e/ SEEL i ot Vo G400 G thd L miHenal

co(q%ﬁ&ads‘if@ﬁeﬁéa shsbedaviemad G Fdr{élfﬁb‘ﬁissr% fedeustaritigly: K

matesiztss thenfollowihgretbyiviatiides Vgits propared Gxduhplevore was heated
SysierIRticaam edo:N MR MSs(Bak L) i{d00 MHEoEMSARHIA of
2- I?to }f%%eg)s (:zlfrtld ﬁ%: ?é c7t1g}1 &%%t@ %(Ja} canc)én%t%@e&lhhcﬁz)f \ﬁcﬁum The

32 (-
fnyer%z RS %S&Bf@é%efml afﬁm%%m'lfaaﬁ ﬁfF“Zgl téwé eg){ZXSOmD»

the organic layer was dried (MgSO,), filtered and concentrated under vacuum to
give the title compound (0.32g, 76% yield) as an orange p owder.

This material was then used in the Buchwald reaction as described in Method A. to

give the corresponding 2-Isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-7-

methoxy-2H-phthalazin-1-one {example G-1)

Using the experimental conditions reported above (Method G) and the appropriate

starting materials , the following derivatives were prepared:

Example-No, Systematic name "H-NMR MS (EST+, M+H)
(400 MHz, D¢~
DMSO) 12.07
2-Isopropyl-4-(5- | (1H,s),9.27 (1H,
methyl-1H- ), 8.56 (1H, d},
azol-3- 7.85{1H, s}, 7.63
G-1 Sminoy7- | (IH.d), 657 (1t 314.32
methoxy-2H- s), 5.46-3.39 (1H,
phthalazin-1-one m), 4.10 (3HL, ),
2.86 (3H, s), 1.50
(6H, d)




2.86 (3H, s), 1.50 (6H, d) WO 2006/032518 PCT/EP2005/010311 -165
Example-No. Systematic name 'H-NMR MS (ESI-i-, M+H) (250 MHz, D6
DMSO) 9.12 (1H, 2-Isopropyl-4-(5- br s), 8.62-8.58 methyl-IH- (iH, m),

W dédhhRyrazol-3- d), 7.89-7.81 (IH, G-2 ylamino)-7- m), 7,
391 (pyridin-2- 7.59-7.52 (2H, m), ylmethoxy)-2H- 7.40-7.33

(,Y(Tfél;geﬂ'ﬁl 91)03 i1

phthalazin-l-one 6.32 (111, s), 538 (2H, s), 5.29-5.13 (1H, m), 2.23 (3H,
s), 1.31 (6H, d) (250 MHz, D6- DMS&%9.13 (1H, 2-Isopropyl-4-(5- br s),
8.73 (1H, d), methyl-IH- 8.57 (1H, dd), 8.41 iazol-3- (1H, d), 7.96-7.89 py

(1
s

H, T d 8065, GF3

49-7.41°(iH, m), v

221510 (111

¥UNQk fafll 7
Imethoxy)-2H- 6.33

Pt W |

55 (i, de)r391
(IH, s), 5.36 phth

") RI_I A (250 N\

%sddﬁs§+ M+H)
alazin-l-one (2H,
DR RNAMSO)

S
9

PRIV PIo I e s v o |

13 (1H, 2-Isoprop}y

hNY. 2 294 (DL
b 2 (O35S

ylI-4-(5- br s), 8.64-8.
2-Isopropyl-4-(5-

b I“b IVII
E‘E%t/{BYJz

br s), 8.62-8.58
(1H, m), 8.40 (1H,

-
1z, I_IIVIUV}

12H, m), 8.42 (1H,

’g;gfﬂl? d), 7.89-7.81 (1H,
\ m), 7.74 (1H, d),

G2 Ty | 759752 (2H, m), 1
yimethoxy)-2H- 764.’927(]?}31 (sl)HsTg
phthalazin-1-one (2H, 5), 5.29-5.13

(1H, m), 2.23 (3H,
s}, 1.31 (6H, d)
{250 MHZ, Dﬁ“
DMSO) 9.13 (1H,
2-Isopropyl-4-(5- ?537)’ 8.73 é&H’ d),
eI 57 (1H, dd), 8.41
Dyranol 3. (1H, d), 7.96-7.89
G-3 ylamino).7- | (LH,m), 7.80 (1H, 391
(pyridin-3- 72’97'7521( %?}}dd)f
vimethoxy)-2H- 6 33; (.IH 5 églé’
phthalazin-1-one : A
(24, 5), 5.31-5.19
{iH, m), 2.24 (3H,
s), 1.32 (6H, d)
{250 MHz, Ds-
DMSO0) 9.13 (1H,
2-1sopropyl-4-(5- brs), 8.64-8.58
methyl-1H~ (2H, m), 8.42 (1H,
pyrazol-3- d), 7.76 (1H, d),
G-4 ylamino)-7- 7.58 (1M, dd), 391.21
(pyridin-4- 7.52-7.46 (2H, m),
yimethoxy)-2H- 6.34 (1H, s), 5.41
phthalazin-1-one {2H, s), 5.32-5.18
(1H, m), 2.24 (3H,
s}, 1.32 (6H, d)
(250 Mz, De-
DMSO) 9.09 (1H,
2-Isopropyl-4-(5- t;r g;’ g'%g %H?’ 2%’
methyl-1H- ‘ 1 e 2
Pyrarol 3. (1H, dd), 6.33
G-5 ylamino)-7~(2~ (1H, 5), 5.31-5.17 413.28

morpholin-4-yi-
ethoxy)-2H-
phthalazin-1-one

(1H, m), 4.27 (2H,
t), 3.62-3.55 (4H,
m), 3.41 (4H,
obscured), 2.75
(2H, t), 2.24 (3H,
s), 1.32 (6H, d)




pyrazol-3- d), 7.76 (il-l, d), G-4 ylamino)-7- 7.58 (1H, dd), 391.21
(pyridin-4- 7.52-7.46 (2H, m), ylmethoxy)-2H- 6.34 (1H, s), 5.41
phthalazin-l-one (2H, s), 5.32-5.18 (1H, m), 2.24 (3H, s), 1.32 (6H d)

e

6- DMSO) 9.09 (iH, 2-Isopropyl-4-(5- hrs), 8. 38 dfzi 0311
69 (1H, d), 7.46 pyrazol-3- (iH, dd), 6.33 G- 5yamm3f- Ay

(iH, s), 5.31-5.17 413.28 morpholin-4-yl- (1H, m), 4.27 (2H, etho)cy)-2H-
t), 3.62-3155 (4H, phthalazin-l-one-my63.41 (4H, obscured), 2.75 (21-1,
t), 2.24 (3H, s), 1.32 (6H, d) WO 2006/032518 PCTIEP2005/010311 -166

EX [E- stegm tlc name 'H-N MSIii? M+H) %
DM é%) N S@% } b ﬂlf/g% m—%- 1H, s), (1H, |sopr pyI 4 )
),.8.99 (1H,s), 82711 (1H d57.58 ( 300,33.G-6.methyl-1H-pyrazol- (1
3-ylamino)-2H- dd)'6.32 (IH, phthalazm I%%%SO?@%& 2828q-5..16 16 (1H,
m), 2.23 (3H, J), 1.3V (6H, d)
Pty | (L), 10.59 (1H,
e 012’“(5_ s),8.99 (1H, 5),
1sopropy. 8.27 (1H, d), 7.58
G-6 methyl- lﬂ—pyrazol— (15, d), 7.25 (11, 300.33
3—y§amz{ao)—2H— dd), 632 (1H, 5),
phthalazin-1-one 5.28-5.16 (1H, m),
2.23 (34, 5}, 1.30
(6H, d)
(400 Mz,
- PMSO), 12.03
Diﬁuoromethoxy~ ( 5}1{}’{1’)?2 )S’)é%i’ 1( 1
2-isopropyl-d-(5- | "y gy 56 5 4g
G-7 methyl-1H- (1H, m), 7.43 (15, 350.13
}PYI,&Z")*;{ $), 6.41 (1H, 5),
JETERO7EH | 537.5.22 (1H, m),
phthalazin-1-one 2.29 (3H, 5), 1.40
(6H, d)
(400 MHz,
DMSO) 9.46 (1H,
e s, | 9,835 (1H, &),
G TELRoxy 7.84 (1H, s), 7.55-

-8 methyl—lH—pyrazoi- 7.38 (SEL m), 6.24 362.30
3-ylamino)-2H- | “7py "5 a5’ oy
phthalazin-1-one ) 108 {.3H 9 ’

5.85 (3H, s)
{400 MHz,
DMSO) 11.97
1H, brs), 9.16
2-Isopropyl-6- (iH, s),rss.%z; (1H,
methoxy-4-(5- | * 1% 9 (1, 5),
G-9 methyl-l?‘:{-pyrazol- 7.42 (11, d), 6.39 314.20
3-ylamino)-2H-~ DA
: (1H, s), 5.34-5.28
phthalazin-1-one (15, m), 3.98 (31
s), 2.30 (3H, s),
1.37 (6H, d)
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(400 MHz, 7 DMSO), 12.03 Difluoromethoxy- (1H, br s), 9.31 (1H, br s),
8.61 (1 2-isopropyl-4-(5- H, d), 7.62-7.49 G-7 methyl-lU- (1H, m), 7.43

1

H, 350.13 pyrazol-3-s), 6.41 ylamino)-2H- 37 5.22 (IH s), O, 1.40

@hth&@gin-l-one 2.29 (.23H, s), 1.40 2.29 ( (6H, d) (400 MHz
BRI P HMS0) 9.46 (1H, 2-Benzyl-7-s), 8.35 (1H, d), B #EEs/010311
methyl-1H-pyrazol-77.38.38 (5H, m 211, ,, 6.2- 362.30 24 3-ylamino)-2H-
((s), 5.35 (2H, phthalazin-l-one s), 4.37(35 s), 4.08 (3H, s), 5.85 (3H, s)
(400 MHz, DMSO) 11.97 2-Isopropyl-6- (1H, br s), 9.16 meth sopro-4-(5-

(1

31

H, s), 8§.24 (1H, oxy d), 7.96 ( (IH, methyl-IH-pyrazol- 7.42 (1 d), 5s),.28
. phthalazin-l-one (1H, s),
ol vlapy thylsulf:

INTIO ) -7 ~I0e ANvi-

7-Mercapto-2-isopropyl-4-brome-2H-phthalazin-1-one

Concentrated sulfuric acid (5ml} was added dropwise to a solution of 7-Amino-2-
Isopropyl-4-bromo-2H-phthalazin-1-one (1.5g, 5.3mmol) in acetic acid (15ml)
and the solution was cooled to 0°C. A solution of NaNO; (0.5g, 7.4mmol) in water
(2.5ml) was added dropwise and the reaction mixture was stirred at 0°C for twenty
minutes, after which time urea (0.17g, 2.8mmol) was added in one portion. The
reaction mixture was then added dropwise to a solution of potassium ethy! xanthate
(6g, 37.7mmol} in water (7.5ml) and the mixture was heated to 80°C for 30
minutes. After this time, the reaction mixture was cooled to room temperature and
dichloromethane (DCM) (100ml) was added. The organic layer was separated,

dried (MgSQOy), filtered and concentrated under vacuum.

The residue was taken up in THF (10ml), NaOH (4.95g, 0.12mmol) was added in
one portion and the mixture was heated to reflux for 24 hours. The mixture was
then cooled to room temperature and the suspension was acidified to pH 2 with
concentrated HCL. DCM (100 ml) was added, the organic layer was separated and
was subsequently washed with HCI (1M, 20ml} and water (20ml). The organic layer
was extracted with NaOH (1M, 200ml}, the aqueous layer was separated and
acidified to pH 1 with concentrated HCl. The mixture was extracted with DCM (2 x
50ml), the organic layers were combined, dried (MgSQy), filtered and concentrated
under vacuum to give the title compound (0.77g, 48% yield) as a light brown solid
which was taken on directly without further purification.

7-Methylsulfanyl-2-isopropyl-4-bromo-2H-phthalazin-1-one

To a solution of 7-Mercapto-2-isopropyl-4-bromo-2H-phthalazin-1-one (0.77g,
2.6mmol) in tetrahydrofuran (THF) (8ml), was added NaH (60%, 0.13g, 3.1mmol)
portion-wise. After stirring for five minutes, methyl iodide (0.44g, 3.1mmol) was
added dropwise and stirring was continued for four hours. The mixture was

concentrated under vacuum and the residue was subjected to flash column
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WO 2006/032518 PCT/PP2005/010311 -167- Method H: Example H-1:
2-1sopropyl-4-(5-methyl-IH-p)razol-3-ylamino)-7-methylsulfanyl-
2H-nhthalazin-l-one 5

&M%g@%;;-isopropyl-4-bromo-2H-phthalazin-l-one Concqxg&a%gguwﬂmsn

sulfuric acid (5ml) was added dropwise to a solution of 7-Amino-2-
Isonropyl-4-bromo-2H-phthalazin-l-one (1.5g, 5.3mmol) in acetic acid
(15m1) and the solution was cooledifd 6C. A solution of NaNO2 (0.5g,
7.4mmol) in water (2.5m1) was added dropwise and the reaction mixture

W@ﬁré};ﬁg%vaggf ALINENY,S0 M 95%8 REgrwhjchimeyrea Q116 rite

gmmol d in.ane portion. reaction mixture was then added
drepiReEng - %&J%ﬁ Ef"gi eesﬂlna xanthate (6g, 37.7mmol) in

water (7.5ml) and the mixture was heated to 80C for 30 minutes. After
thisItimariheor action MiRMEDYaeqoleddo rasnilidmperatbiie dhd), 5.26-
dighloremethanedBEM) (199rph wgs added. The organic layer was

separated 5 dried ( MgSO4) filtered and concentrated under vacuum.
The residue was taken up in THE (10m1), NaOH (4.95g, 0.12mmal) was
adlie meteie Wovim anet tid haRsend S Reiteri S reiheddp Mergrd to
Thgvenixthire wasrdhendogle®tbopopyiehipersthyd Hichthesuspybnsion -7-
waseasigifige fopHwithisonesatiatediGL1RPCM (100 ml) was added,

the organic layer was separated and 20 was subsequently washed with
H(;I am 20m1) and water (20m1). The organic la as ex with
NSO R, UM e Lt e R s S B et
1 With dontéhtritbd HERSTRE mixPE-WAS @)Eira!@tbé BAtBHOM 12X (2H, s),

50m2) dhednganiesidyergiveéts eoomsined, dried (MgSO4), filtered and
concentrated under vacuum to give the title compound (O 779, 48% yield)

asEa Inthtlﬁw 1solld 2 ¥VhIC was }Pkep o d|re tI hout fLirtjher

S o SIE0I i oo‘o FEpAtAtaZIn-T -one To
a SR Bl ’- Aopropyl-4-bromo-2H-phthalazin-l-one (0.77g,
2.6mmol) in tetrahydrofuran (THF) (8ml), was added NaH (60%, 0.13g,

3. omghlo partiopewis s AfayBUr g éaiverpirdies smpiRdpdide (0.44g,
ol%ﬂ Qﬁz‘{@% §Qeadded dropwise and stirring was continued for four
rs. The mixture was concentrated under vacuum and the residue was

subjected to flash column WO 2006/032518 PCT/EP2005/010311
Oxone (0.88g, 1.4mmol) was added in one portion to a stirred solution of 2-

isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-methylsuifanyl-2H-phthalazin-1-
one (0.12¢g, 0.36mmol) in a 4:1 mixture of dioxane / water (1.2ml) and the reaction
mixture was stirred at room temperature for one hour. The reaction mixture was
diluted with water {5 ml) and the solution was extracted with ethyl acetate (3 x
75mtl), the organic layers were combined, dried (MgSQO,), filtered and concentrated
under vacuum to give a dark brown solid. Flash column chromatography (elution:
96% DCM, 4% methanol) gave the title compound (0.032g, 25% yield) as a light
yellow solid {Example H-2}.

"HANMR: (400 MHz, De-DMSO) 11.99 (1H, br s), 9.44 (1H, s), 8.76-8.68 (2H, m),
8.39 (1H, d), 6.36 (1H, s), 5.32-5.18 (1H, m), 3.36 {3H, s), 2.25 (3H, 5), 1.34 (61, &)
MS (BST) = (M+H)" 362.16.

Using the experimental conditions reported above {Method H, Example H-1 or H-
2) and the appropriate starting materials , the following derivatives were prepared:
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-168 chromatography (elution: 90% heptane, 10% ethyl acetate) to give
the title compound (0.44g, 54% vyield) as a white solid. 'H-NMR: (400
MHz, D6-DMSO), 8.02 (1H, d), 7.88 (1H, d), 7.75 (1 H, d), 5.26- 5.15 (1H,
: -1, s), 1.35 (6H, d). 5 This material was then used,j
%%gﬁoﬁgfégr%action as described in Method A to give the co?}%i%g%%‘lsr{%mm
2-Isopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-7-
methylsulfanyl-2H-phthalazin-l-one {E&ample H-1). 'H-NMR: (400 MHz,
D6-DMSO0), 11.92 (1H, s), 9.16 (1H, s), 8.36 (1 H, d), 8.01 (1H, d), 7.75

5 Bt el 9), Savenadt i), 2 O4EB0R, 2 2% (blofh e

=G

-32-{6H; Ay MS{EST+)—=(vt+H)+336 46(.2%%&)"‘1'_-2.
FHIsopropyl-7-methanesulfonyl-4-(5-me tlm,jg—d)p){@g(pfﬁ;
amino)-2H-phthal azglisl “oNe 1, s s), 8.35 (1H, d),
Hlsopropyl-7-methanés I}fflﬂ(é?metWHgbﬁhibT%-ylamino)-ZH- 15
hthalazin-l-one Oxone ( 1-3.4mmpl) (&5 adbée4n ohe portion to a
irred SaUHon of 2 ylamino)-7-(2- | (b Sk 220 29,16
opropyl-4-(5-methyl-ispirdizol- 3tylantig)" 5h3e§}§1§|§wfanyl-2H-phtha|az
n- I- one (0.12g, 0.3 fanda?Hmixtore of hoxaner/ water (1.2m1)
and the reaction mixté S%tndY af ropputemperatyre for one hour.
The reaction mixture was 20 diluted with watee43 ¥H)dnd the solution was
ektracted with ethyllacetate (3 x_75ml)_thel deytiie ddyers were combined

NT NS N P

&

dried (MgSO4), filtered and concentrated under vacuum to give a dark
bryysalid. Flash column chromatography (elution: 96% DCM, 4%

: : 0% i :
malhang) pave e (e compound (0,032, 25% el s 2 gt yellow
sofitttExampté+=27. FNMR. (400 MtiZ, D6-DNISO 99 Tbr s),
9.4ueth- 18- s ob-Bula LGy Hephd] MAELEDL8IEH (IH, s), 5.32-5.18 (IH,

m), 3.36 (3H, 5), 2.25 (3H, s), 1.34 (6H, d) MS (ESI+) = (M+H)+ 362.16.

US@'mibﬁ;mgﬁ@mﬁhmdﬁmﬁlwa@mﬁbﬁﬁ&s@vﬂﬁ&hﬂﬁﬁcE&arwade
H-1 ¢ rlHegtgl) and the appropriate starting materials, the following
derivatives were prepared: WO 2006/032518 PCTIEP2005/010311 -169

Example-No. Systematic name 1H-NMR MS (ESI+, M+H) (250 MHz, D6
7-Amino-2-Isopropyl-4-bromo-2H-phthalazin-1-one  (1.88g, 6.7mmeol) was

dissolved in dimethylformamide (DMF) (20 ml). To this was added NaH (60%,
0.8g, 20.1mmol) as a suspension in DMF (5 ml}. The mixture was stirred at room
temperature for 30 minutes then di-tert-butyl dicarbonate (Boc;O) (4.36g, 20.1
mmol} was added in one portion as a solution in DMF (5ml) and the reaction
mixture was heated at 70°C for 3 hours. After this time, the reaction mixture was
cooled to room temperature and water (20 ml) was added cautiously, the mixture
was extracted with ethyl acetate (3 x 50ml), the organic layers were combined, dried

{MgSOy), filtered and concentrated under vacuum.

The residue was dissolved in a 1:1 mixture of tetrahydrofuran (THF) / ethanol (10
ml) and aqueous NaOH (50% by weight solution, 10 ml) was added in one portion,
the reaction mixture was stirred vigorously for 30 minutes. After this time, the
mixture was partitioned between water (20 ml) and ethyl acetate {50 mi). The
organic layer was dried (MgSOy,), filtered and concentrated to give the title
compound (2.2g, 88% vield) as a light brown solid.

'H-NMR: (400 MHz, Ds-DMSO), 8.32 (1H, d), 8.19 (1H, s), 7.88 (1 H, d), 7.41
(1H, s), 5.46-5.31 (1H, m), 1.52 (9H, s), 1.41 (6H, d) MS (ESI™) = (M+H)" 382.22.
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DMSO) 9.15 (1H, 2-Isopropyl-4-(5-s), 8.35 (1H, d), 8.08 (1H, d), 7.79
methyl-IH1H- (1H, dd), 6.34 pyrazol-3 ylamino)-7-(2- , s), 5.31-5.16
429.16 morpholin-4-yl- (, m), 3.33-3.24 ethylsulfanyl)-2H- (4H2H, m),
in-l-one O, 2 m), 2.62 (2H, t), 2.48-2.40 (41-1
%)&%Ogg‘s?g-l&zd) Method I: Example I-1: Péﬁl}mgﬂ%&/@ﬁn
2-Isopropyl-7-(methyl-(2-morpholin-4-yl-ethyl)-aminol-4-(5- methyl- 1
H-o)razol-3-ylamino)-2H-phthalazin-1i3he 5
(1-13romo-3-isopropyl-4-oxo-3,4-dihydro-phthalazin-6-yl)-carbamic acid
terty Bitwhestet, C}I/épwnﬁrze{ﬁww -AebrpmarZitahghalazin-l-one (1.88g,
6.7mmol) was dissolved in dimethylformamide (DMF) (20 ml). To this was
added NaH (60%, 10 0.8g, 20.Immol) as a suspension in DMF (5 ml). The
m |xi&r%rwa@étiﬁ@d%fk&o?ﬁ%pﬁﬁ%hﬁﬁﬁ?e%%@ﬁnﬁ@sﬂﬂ%m? terutyert-
dicarbghate: (B0e2 ©F (ddbgw20dissohmbip Wat-added) il onkipentiaddad &aH

solytien,in. QJ%% xmlhand Shedgeastianampiuis was heatee a5 fakdd at

h LA led
ot AT b e I A ) e

extrict8g Wﬁﬁoaﬁwéehﬁ?& (8 X Bb i digarerEga R ks ze’awam@% at
dne@oav/@smer)lttﬁ#mﬁ@;oﬁM@oﬁ&@t@é@@nﬂ@rmmﬁmer@smlwhw
disselvadtimpctadumixiulenatdetiahyanofdian ddEd- 4 eihang! {10 ninhuaandvas
aqugeus NaQH @Qy‘ﬁ’ RUWeIght spl 0%9@9%@&9 dedin QRS RATINRY
the re é\@% ?ézlxt was stlrred E{%o&o for 30 minutes. After this time,
the Xture Was paft‘ft‘ll AEEBetwEsh W im(ZO ml) and ethyl acetate
(50 ml). The organic layer was dried (MgSO4) filtered and concentrated
to dgite theiditle weo nbipaind (2. 29;B8%lielc)asta laght BFdwndddliidromethane
(DCM) solution (10ml) and the reaction mixture was stirred at room temperature
for 2 hours. After this time, the reaction mixture was concentrated under vacuum
to afford a brown oil. Heptane (20ml) was added, and the mixture was
concentrated under vacunm. Diethyl ether (10ml) was added to the residue and the
resulting precipitate was filtered and dried under vacuum to afford the title
compound (1.14g, 68% vield) as a light brown solid MS (ESI”) = (M+H)" 296.16.

4-Bromo-2-isopropyl-7-[methyl-(2-morpholin-4-yl-ethyl)-amino]-2 H-phthalazin-
1-one

4-Bromo-2-isopropyl-7-methylamino-2H-phthalazin-1-one {0.13g, 0.44mmol) was
dissolved in dimethylformamide (DMEF) (5ml). To this was added NaH {60%,
0.053g, 1.3mmol) as a suspension in DMF (2 ml}. The mixture was stirred at room
temperature for 30 minutes then 4-(2-Chloro-ethyl)-morpholine (0.12g,
0.66mmol} was added in one portion as a solution in DMF (1ml) and the reaction
mixture was heated to 70°C for 24 hours. After this time, the reaction mixture was
cooled to room temperature and water (10 ml) was added cautiously, the mixture
was extracted with ethyl acetate (3 x 10ml), the organic layers were combined, dried
(MgSQy), filtered and concentrated under vacuum. Flash column chromatography
(elution: 95% ethyl acetate, 5% methanol) gave the title compound {0.051g, 30%
yield) as a white solid.



'H-NMR: (400 MHz, D6-DMSO), 8.32 (1H, d), 8.19 (1H, s), 7.88 (1 H, d),
7.41 (1H, s), 5.46-5.31 (1H, m), 1.52 (9H, s), 1.41 (6H, d) MS (ESI+) =
(M+H)+ 382.22. WO 2006/032518 PCT/EP2005/010311 -170
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tert- butyl ester (2.2g, 5.7mmol) was dissolved in THE (10ml). To this was
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(250 MHz, CDs0OD),
8.46 (2H, d), 7.96 (1H,

phthalazin-1-one

2.26 (3H, 5), 1.30 (6H,
d)

pyrazol-3- ay, 7.51 (1 H, d), 7.34~
tamino)-7- 7.22 (4H, m), 6.32 (1H,
-2 (methyl-pysidin- | 5, 5:43-5.23 (1FL, m), 404.28
4-yimethyl- 4.83 (211, s), 3.28 (3H,
amino)-2H- s), 2.29 (3H, s), 1.40
phthalazin-1-one (61, d)
(400 MHz, Dg- DMSO},
2-Isopropyl-4-(5- | 9.29 (1H, br s), 8.73-
methyl-1H- | 8.67 (2H, m), 8.18 (1 H,
pyrazol-3- d), 8,10 (1H, d), 7.78
tamino}-7- {1H, dd}, 7.41-7.33
I-3 (methyl.pyridin- | (2H, m), 6.36 (1H, ), 404.33
3-ylmethyl- 5.27-5.16 (1}, m), 4.95
amino)-2H- (2H, s), 3.24 (3H, 5),




30 yield) as a white solid. WO 2006/032518 PCT/EP2005/010311 -171
'H-NMR: (400 MHz, CDCI3), 7.72 (1H, d), 7.49 (1H, s), 7.16 (1 H, d),
5.42-5.29 (1H, m), 3.73-3.67 (4H, m), 3.66-3.59 (2H, t), 3.15 (3H, s),

o,

USE‘

m), 2.53-2.46 (4H, m), 1.41 (6H, d). This m
chwald reaction as described in Method A t

iy
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give

AR e,

corresponding 2-Isopropyl-7-[methyl-(2-morpholin-4-yl-ethyl)-amino]-4-
(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one (example 1-1).
Using the experimental conditions reported above (Method I) and the

ppropriate starti materlals thefoltowing Vatives werg prepared:
xaripIeRi§o! §yste%?'£ﬁc HHEMNMR MS fgg +H) (4%[(? ’\%E}%Fﬁ +H)
D6-DMSQ), 2-Is0y roovl 7-1181.(1 1 br s), 8.89 rop - (IH,|brs), 8.19 (1
H, [methyl-(2- d), 7 2 (1H, d), (2 1‘ MS > Imorp y amin4-
1+1 eth (yl) -amind] 45%[’ %t-’ 1?} cByrdzol-3- (2H, 1),
3.57-3.53 (4H, ylamlno 3 0‘) ¢ tfl%— Q lagin-l-one 2.45
(2H, m), 2 44-2.40 (4 ﬁml)ﬁc;).aZ (3H, @)Hlngg i@é(ﬂ){ a)jsopropyl-i- -
(250 MHz* CD30D) (niedtfiypkidiB. 467247 A} RE6ELI, 3pyrazol-3- dY:
7\51 (1 H, d), 7.34! 1-23Admiti)-7- 7|201EH ), mP56532 (I, 404.28
(Methyl-pyridin- s)| 5.4305:08 3k m I‘Jn%% 9@4")8% 9H| s), 3.28 (3H,
amino)-2H- s), 2.20 RBHepA- @“ﬁthal gﬁéﬁgeﬁi & (4b0 MHz, D6-
OMSO)
5 N-[3-Isopropyl-1- | (400 MHZ D¢- DMSO),
{5-methyl-1H- 11.92 (1H, s}, 9.23 (1H,
pyrazol-3~ ), 8.48 (1 H,d}, 8.13
15 ylamino)-4-oxo- | (1H, d), 7.87 (1H, dd), 35533
) 3,4-dihydro- 6.35 (1H, s), 5.31-5.16 '
phthalazin-6-y1]- | (1H, m}, 3.28 (3H, 5),
N-methyl- 2.24 (3H, s), 1.94 (3H,
acetamide s), 1.32 (6H, d)
(400 MHz, Dg- DMSO),
3-Isopropyl-1-[3- | 11.88 (1H,brs), 9.15
isopropyl-1-(5- (1H, s), 8.36 (1 H, d),
methyl-1FH- 803 {(1H, 4),7.78 (1H,
i pyrazolk-3- dd}, 6.48 (1H, ), 6.34
1-6 ylamino)-4-oxo- | (1H,s), 5.32-5.18 {1H, 398.34
34-dihydro- | m),3.91-3.76 (1H, m),
phthalazin-6-yl]- | 3.28 (3H,s), 2.24 (3H,
1-methyl-urea s), 1.32 {6H, d), 1.10
(6H, d4)
(400 MHz, D¢~ DMSQ)
[(?’S‘Isofgl"f"‘/fg‘ 12.16 - 11.60 (1 H, m),
et ‘71‘3 " 1923(1H,s),849 (1 H,
i PYra‘)‘ﬁ o d),8.23 (1 H,s), 7.95 (1
-7 VRTINS 2 OX0™ | H, d), 6.43 (1 H, s), 548 385.13
3,4-dihydro-
hthalazin-6-vi]- | .- 513 {(1H, m),4.21 (2
pathatazin 0=y~ | 11 q),3.42 (3 H, s, 2.31
methyl-carbamic
. {(3H,s), 1.39 (6 H, d),
acid ethyl ester 127 (3 H, 1
e ke
1-(5-methyl-1H- : 280 2
oyrazol 5 H,s), 8.51 (1 H,d), 8.37
1-8 ylamino)-4-oxo- 1(61314;1,(;1)},18(;65%‘5{ ’ gc??’ 341.41
3,4-dihydro- : 230 2e0s 7
y ydro
hthalazin-6-yl)- | (L Fhm)2.25 (3T 9),
P VN1 213 (3H, 8), 132 (6 H,
acetamide d)




2-Isopropyl-4-(5- 9.29 (1H, br s), 8.73- methyl-IH- 8.67 (2H, m), 8.18 (1 H,
pyrazol-3- d), 8.10 (1H, d), 7.78 I-3 ylamino)-7- (1H, dd), 7.41-7.33 404.33
(methyl-pyridin- (2H, m), 6.36 (1H, s), 3-ylmethyl- 5.27-5.16 (1H, m), 4.95
2H, s), 3.24 (3H, s), phthalazin-l-one 2.26 (3H
%@%&%35032518 PCT/EP2005/010311 -172 Example- o%éép %%?%?ﬂ?él
name 'H-NMR MS (ESI+, M+H) 1 (400 MHz, D6- DMSO),
2-1sopropyl-4-(5- 9.24 (1H, br s), 8.631’ﬁlethyl-iH- (1H, d), 8.15 (1 H, d),
pyrazol-3- 7.91 (1H, t), 7.46-7.40 I-4 ylamino)-7- (1H, m), 7.36 (1H, d),

0%32 eyl r}%n?a% Hapd (PH, M), %ﬁﬁ'methy"ﬁﬁﬁh M+H
5. 258 18 (1R amino)-2H- m), 4.92|(2H, s), 3.26 phthalazin-l-one (3H, S), )
2.26(3H,8),1.29 (6H d) N-[3-Ise nn\ll ] //lnn MI]—I7 D&--DMSO),
(5-methyl-1H- 11,9271H Ask @28 (1 - -g C%%j(l H, d), 8.13
ylamino)-4-oxo- (| He @Y@%?e‘(llﬂ rng 1
6.35(IH,s),5.31-5 ] 'mmzﬁ}yli}g’aw m})(g’ﬂ}g8 (3H, s),
N-methyls2.24 (3 cetampidas),71L322(BH, d) (402 Mz,
6- DMSO), 3-Is (Iﬁigé% 19‘115531”7@?2 oyl-I-(5- (I H, s),
8.36 (1 H, d), . 1,
(1H.d) ylamino)-2H- 47y 55831 ), 2.23
vhthalazin-1-one (3 H, 53, 1.29 (6 F, d)
N-{ 3-Isopropyl- (400 MHz, DMSO)
1-(5~methyl-1H- | 11.94 (1 H, br.s.), 9.23
pyrazol-3- (} H,br.s.),848(1 H,
ylamino)-4-oxo- | d), 8.23 (1 H, d), 7.91 (1
I-10 3,4-dihydro- H, dd), 6.36 (1 H, s}, 391.35
phthalazin-6-yl]- 5.30-5.21(1H, m),
N-methyl- 3.38 (3 H,s),3.03 (3H,
methanesulfonam | s), 2.25(3 H, s), 1.32 (6
ide . H,d)
(250 MHz, Dg-DMSO),
9.64 (1H, brs), 8.91
2Isopropyl-4-(5- | (13 s(), 8.09r(SI)H, &,
“;;‘;ZZLS? 7.27 (1H, d), 7.07 (1H,
111 ylarnino)-7-(2- CHI-?S gligrlsggé” 412.37
morpholin-d-yl- | 3" 0573 05" 011 m),
ethylamino)-2H- 4 550 5 o7 i1, m),
phthalazin-1-one | 5 1y 3 08" 0p m),2.17
(3H, s), 1.23 (6H, d)
(400 MHz, Dg-DMSO?,
2“It;°1fmf?yl“7; 9.04 (1H, brs), 8.08
“(‘5‘3 7 jﬁniﬂfﬁ Tl (1H, ), 7.19 (1 H, d),
112 e s | 7.06 (1H, dd), 633 (1H, 313.18
EPY’TF‘ZO):ZQ“ d}, 5.29-5.19 (1H, m),
yramino 2.80 (3H, 5), 2.26 (3H,
phthalazin-1-one 5), 1.30 (6H, d)
(400 MHz, De-DMSO),
1“&33 “IsOpropyl 1= | .98 (1H, 5), 8.91 (1K,
e Vl s s), 8.06 (1 H, s), 8.03
pyrazol-o- (1H, s), 7.71 (1H, ),
1-13 ylam1n<_))-4—oxo— 6.12 (1H, s), 6.05 (1H,
3,4-dihydro- s), 5.05-4.97 (1H, m),
phthalazin-6-y1)- | 5% 5531y "0 90335,
3-mmethyl-urea $). 1.10 (6H, d)
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methyl-1H- 8.03 (1H, d), 7.78 (1H, 1-6 pyrazol-3- dd), 6.48 (IH, d), 6.34
398.34 ylamino)-4-oxo- (1H, s), 5.32-5.18 (1H, 3,4-dihydro- m), 3.91-3.76
(IH, m), phthalazin-6-yl]- 3.28 (3H, s), 2.24 (3H, 1-methyl-urea s), 1.32

(6H, d) [3-Isopropyl- |- (400 MHz, D6- DMSO)
@gﬂﬁp%izgol 3-9.23 (1 H,s), 8.49 (1 H, p a yrazol--oxo- dgCT[EPzGolsllt-]l119311
S), 7.95 (1 yl 1-7 3,4-di)-4- o- H, d), 6.43 (1 H, s), 5.48 385.13
phthalazin-6-yl]- 5.13 (1 H, m), 4.21‘(1274methyl-carbamic H, q), 3.42 (3 H,
s), 2.31 acid ethyl ester (3 H, s), 1.39 (6 H, d), 1.27 (3 H, t)

phthalazin-6-y1]-
methyl-carbamic
acid tert-butyl

5), 53:1 515(1H m)
332 (3H, s), 2.26 (3H,
s), 1.44 (91, s), 1.32
(6H, d)

N- [%Jaagr IORYL (259 MEZ,R26:RMSO) (1 10 jAR H S), 91 WidtaSh- a1
S), 8.5 .51 ((1HH, d).), 18.37 pytazol-3,.17341.41 1-8
y:\mlnn\4oxc 34{1+-4-d)-8-06-32-H 551734du| dro—4H-—s)5

o7 0 ¥ ‘{ Y \ R VE
phthalazin-6-yl]- (11 H, m),(256.)2513 )acetamlde , 1.32
(6 H, d) WO 2006/032 QT/EPROO%?M :ﬁabr ample-No.
Systematic name H}MME&)MSO&ESH OO MHz,
D6-DM3®} 7 3,4-dihydro- 413.18

ester

Example [-13 is composed as Example J-1 under Method J.

Method I;
Example J-1: 1-[3-Isopropvl-1-{5-methyvl-1H-pyrazol-3-viamino}-4-oxc¢-3.4-
dihvdro-phthalazin-6-vl]-3-methvl-urea

1-(1-Bromo-3-isopropyl-4-oxo-3,4-dihydro-pkathalazin-6-yl)-3-methyl-urea

7-Amino-2-Isopropyl-4-bromo-2H-phthalazin-i-one  {0.5g, 1.77mmol}
dissolved in tetrahydrofuran (THF) {5ml). To this was added NaH (60%, 0.14g,
3.54mmol) as a suspension in THF (2ml) and the reaction mixture was stirred for 5

was

minutes. After this time methyl isocyanate {0.2g, 3.55mmol) was added in one
portion and the reaction mixture was stirred at room temperature for a further 48
hours. After this time, the reaction mixture was partitioned between ethyl acetate
(50ml) and water (50ml), the organic layer was separated, dried (MgSO.), filtered
and concentrated under vacuum to give the title compound (0.47g, 78% yield) as a
light brown solid.

This material was then used in the Buchwald reaction as described in Method A to
give the corresponding 1-{3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-
3,4-dihydro-phthalazin-6-yl}-3-methyl-urea (example J-1).

Using the experimental conditions reported above (Method J) and the appropriate
starting materials , the following derivatives were prepared:
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b7-[ (4-Fl oro benzyl)-methyl- 8.99 (1 H, s), 8.18 (1 H, amino]-t- d), 7.35 (1

H

,d), 7.28 (1 -(5-H, dd), 7.26 - 7.20 (2 H, 1-9 isopropylmethyll-4( m),

7.19-7.11 (2 H, 421.40 pyrazol-3- m), 6.32 (1 H, s), 5.28 - ylamino)-2H-

ﬁ&%&%{dgg@ 4.76 (2 H, s), 3.18 (3 H, s), 2.23 phthalazin-l-rogﬁép&%{'%‘g}m

0 R, Uj N-[3-Isopropyl- (400 MHz, DMSO) 1-(5-methy

11.94 (1 H, br. s.), 9.23 pyrazol-3- (1 H, In. s.), 8.48 (1 H, ylamino)-4-oxo-
d), 8.23 (1 H, d), 7.91 (1 1-10 3,4-dihydro- H, dd), 6.36 (1 H, s), 391.35
phthalazin-6-yl]- 5.30 - 5.21 (1 H, m), N-methyl- 3.38 (3 H, s), 3.03 (3 H,

m
D
8
¢
-7

m

ethanesionam s). ZapelFabe Sdmk-34 (6 idg Raf (250 ML/IH§&ESI+ M-+H)
6-DMSO), 2-1sopfopyl-4-(5- 9.64 (iH, |br s), 8.91 methyl-iH- (1H, s),

09.(1.H. d).bvrazol-2-727 (1. ). . 72.0Z(IH _aN1-1.71\/
UTrroT 1.1 T T o

I (T Iy rag

(GBI P -v'( },-)1- 3
H, 6.71 OH, br s)|, s)5.20-55.. s13),(1 (

y ;Amino) 2
12 &/ 1morpholi(2- , 5.20,
H- m), 3.95-3.92 (2H;am)oetpylamino)-2H s 51 313Ls33.08 .08 (2H, , m),
2.17 (3H, s), 1.23|(eiisle)-2Hspprapy!-78 (400 MKz, DB-DMSO),

ethylan}i_qo-4- 9.04 (@alnis))-8-08-(5-méthildib 6.02H, d), 7.19 (1 H, d),
3,4-dihydro- (1H, s), 6.04 (1H,
phthalazin-6-yl{-3- | s), 5.05-4.97 (11,
methyl-urea m), 2.47 (3H, d),
2.03 (3H, s}, 1.09
(6H, d)
{400 Mz, Ds-

DMSO), 10.49
(1H, brs), 9.34
{iH,s), 843 (1 H,

N-[3-Isopropyl-1-
{5-methyl-1H-
pyrazol-3-ylamino)-

J-2 4—ox0—3,4_—dihydro— GC?é 5(311}_11 (SI)H;% ?2)~ e
phthalazin-6-yl]- | -7g (1H’ m3 3.15
methanesulfonamide (:%H 5) é 25’(3ﬂ
5), 1.33 (6H, d)
Method K:

Examople K-1: 2-Isonropyl-7-methoxymethyl-4-
2H-phthalazin-1-one

1,4-Dioxo-1,2,3,4-tetrahydro-phthalazine-6-carboxylic acid

Hydrazine hydrate (26g, 0.52mol) was added in one portion to a stirred mixture of
1,2,4-benzenetricarboxylic anhydride (100g, 0.52mol), in acetic acid (1.0L) at room
temperature. The mixture was heated to 120°C for 2 hours and then allowed to cool
to room temperature. The solid was filtered, washed with water {250ml) and dried
in the vacuum oven at 50°C for 20 hours to give the title compound (91g, 85%
yield).

1-Bromo-4-ox0-3,4-dihydro-phthalazine-6-carboxylic acid

1,4-Dioxo-1,2,3,4-tetrahydro-phthalazine-6-carboxylic acid {(91.0g, 0.44mol) was
suspended in dichloroethane (1.0L) and phosphorus pentab>romide (761.0g,
1.77mol) was added in three portions and the reaction heated to reflux for 24

hours, The reaction was cooled to room temperature and poured onto ice (2.50kg)
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1-12 7.06 (1H, dd), 6.33 (1H, 313.18 pyrazol-3- d), 5.29-5.19 (1H, m),
ylamino)-2H- 2.80 (3H, s), 2.26 (3H, phthalazin-l-one s), 1.30 (6H, d)
1-[3-Isopropyl-I- (400 MHz, D6-DMSO), (5-methyl-IH- 8.98 (IH, s), 8.91

%ﬁé(@g? QI -3-s), 8.06 (1 H, s), 8.03 ( 1-13 ylamino)-4-oxo- ‘6211&}3305(01)9311

s) 1H, s), 05- 7 phthalazin-6-yl]- 2. .45 5.3H, s
3-methyl-urea s), 1. s} (3H, ), 1.1(6H, d) WO 2006/032518
PCT/EP2005/010311 -174 ExampleiRp- Systematic name "H-NMR MS
(ESI+ M+H) [3-Isopropyl-I- (250 MHz, DMSO), (5-methyl-2H- 9.31 (1H,

837 zol-3- 1H N¢)) (L 1L, d) ylamin 1
dd? i{fx@“hpéei Pdtﬁyd%%eﬂe 3" é ?1%3. %a%he%ﬁ% s), 5 rg‘fz"[8 zsh%?u‘ie
(1I¥I“ﬁ3|‘)“3t éﬂ% Vi-carbamic 3.32 (3H, s), 2 26 (3H, acid tert-butyl s), 1.44
(9H, )}, 1.32 (6H, d) ester | Example I-13 is composed as Example J-1

unggy; MeathadaderiMathoglshe Ex@npleliclacid (1.60L) and heated to 125°C for 2
1- f}?o(;l 9“{*8%\{!33%1 51'1%@&6&&'&@5"% %e%l@@&@@e%r%?c%r%a %nto ice (1.5kg)
dihydro-phthalazin- Zﬁlﬁ[ P , d d dt
B CE TR D RS ﬁyia% A e

7-Aiviribeitsopmopyradoino T Prithaagirclo vorskido @Sﬁmm%ﬂigs
310 & 312

1-Bromo-4-0x0-3,4-dihydro-phthalazine-6-carboxylic acid ethyl ester

Concentrated sulfuric acid (40ml) was added to a stirred solution of 1-Bromo-4-
0x0-3,4-dihydro-phthalazine-6-carboxylic acid (85g, 0.32mol) in ethanol (500 ml)
and the mixture was heated to reflux for 48 hours. After this time, the reaction
mixture was cooled and the resulting precipitate was filtered. The precipitate was
partitioned between ethyl acetate (1L) and saturated NaHCO; (500ml), the organic
layer was separated and washed with water (500ml} before being dried (MgSQO4),
filtered and concentrated under vacuum to give the title compound (30g, 31%
vield) as a white solid. MS (BST) = (M+H)" 297 & 299

1-Bromo-3-isopropyl-4-oxo-3,4-dihydro-phthalazine-6-carboxylic acid ethyl ester

1-Bromo-4-0x0-3,4-dihydro-phthalazine-6-carboxylic acid ethyl ester (6g,
0.02mol) was dissolved in dimethylformamide (DMF) (60ml). To this was added
NaH (60%, 0.97g, 0.024mol) as a DMF suspension (5ml). The mixture was stirred
at room temperature for 30 minutes then 2-bromo-propanol (3.7g, 0.03mol) was
added in one portion as a solution in DMF (5ml). The reaction mixture was stirred
for 48 hours whereupon LC-MS showed complete consumption of starting
material. The DMF was removed under vacuum and the resuiting residue was
partitioned between DCM (100ml) and water (100ml), the organic layer was dried
(MgSOy), filtered and concentrated under vacuum. The resulting yellow oil was
recrystallised from methanol to give the title compound (2.3g, 34% yield) as a white
solid. MS (ESI™) = (M+H)" 339 & 341
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dissolved in tetrahydrofuran (THF) (5m1). To this was added NaH_(GO%,
0.14g, 10 3.54mmol) as a suspension in THE (2m1) and the reaction
mixture was stirred for 5 minutes. After this time methyl isocyanate (0.2g,

5 ol) was added in one portion and the reaction mixture was stirred
L CTEP2005/010311
‘g?r%g%:ﬁe;r%\%erature for a further 48 hours. After this time, e rEEhh

mixture was partitioned between ethyl acetate (50m1) and water (50ml),
the organic layer was separated, driet/{MgS04), filtered 15 and .
concentrated under vacuum to give the title compound (0.47g, 78% vyield)

as aplighbbrowirselid.dhismaistplvas then.used in fae Buchwald
reacﬁon as c?icr?t%d in ethoﬁ%%%ﬂhe corresponding
1-[3-Isopropyl-I-(5-methyl- 1H-pyrazol-3-ylamino)-4-oxo-
3,4-diFRjaro piREBAH- AN StrAEtour B tlaeanste wbupylio witheheester
expeignéimhoohditiopsspepdrteth abmaley (hidthad Q)iERd(HoeBppiopkalel to
StaT‘tmg'HHaﬂla{iai&;;@&@ﬁ@é%éngiﬁﬁi\@lﬂ?l‘ﬁz CELE F&@N@am: étédﬁhc%p in THE,
20 8 P - xample-No. Systematic
-H%%ﬁ% ﬁ&%@ﬁ% N MR ST G R B
R ek v R S ——
J-Temginerins) thioes (ddeddelf3id (2. 7@ Uit Bidrenlitivh &) THI04A3(dinmol) and
phthatazinid yHidn ) veadEid Q7i¢E b ﬁm@;&w}m@sﬁmﬁa ﬁzzgh Vel et 1o
1@%1%ﬂ@t§ﬂ%ﬂ?1(%ﬂ“ﬁ?%@¥kh Qf'x\ésrg cti]0 Whitivens) as. then
5-methyl-1H; (1H. br S) 9.34 pyrazal-3-ylamino)- (1. o). 8431 1293
el e et ey RN S5 e ne WS S e
5 P5ANEHYEE Vo sehiRlE fgﬁe@_:@{lgﬁ? qigtered and concentrated under
vacuum. The resulting residue was then purified by flash column chromatography
(elution: 50% toluene, 30% ethyl acetate, 20% DCM) to give the title compound

(0.9g, 43% yield) as a white solid.

'H-NMR: (400 MHz, Ds-DMSO), 8.28 (1H, s), 7.96 (1H, d), 7.88 (1 H, d), 5.64
(1H, ), 5.31-5.18 (1H, m), 4.78 (2H, d), 1.35 (6H, d); MS (ESI") = (M+H)" 297 &
299

4-Bromo-2-isopropyl-7-methoxymethyl-2H-phthalazin-1-one

4-Bromo-7-hydroxymethyl-2-isopropyl-2H-phthalazin-1-one  (0.11g, 0.37mmol)
was dissolved in THF (2ml). To this was added NaH (60%, 0.019¢, 0.44mmol) as a
THF suspension (2ml). To this was added methyl iodide (0.063g, 0.48mmol) and
the reaction mixture was stirred for 20 hours. The reaction mixture was
concentrated under vacuum and the residue was purified by flash column
chromatography {elution: 80% heptane, 20% ethyl acetate) to give the title
compound (0.08g, 69% vield) as a white solid.

This material was then used in the Buchwald reaciion as described in Method A to
give the corresponding 2-Isopropyl-7-methoxymethyl-4-(5-methyl-1H-pyrazol-3-
ylamino)-2H-phthalazin-1-one (example X-1).

Using the experimental conditions reported above (Method K) and the appropriate
starting materials , the following derivatives were prepared:
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(3H, s), 2.25 (3H, s), 1.33 (6l-i, d) Method K: Example K-1:
2-1sopropyl-7-methoxymethyl-4-(5-methy-1H-pyrazol-3-ylamino)-
2H-phthalazin-I-one 5

z}52,3.,4-tetrahydro-phthalazine-6-carboxylic acid g
hydrate (269, 0.52mol) was added in one portion to a stirre

VIR 10311

mixture o

1,2,4-benzenetricarboxylic anhydride (100g, 0.52mo1), in acetic acid
(1.0L) at room temperature. The mixtifre was heated to 120C for 2 hours
and then allowed to cool 10 to room temperature. The solid was filtered,
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.44mol) was 15 s
entabromide (761
eaction heated to 1
temperature and pd
CT/EP2005/01031
ashed with water
as suspended in g

AT TTOrTareAZTTT
AL o4

ptrahydro-phthalazi

uspendsetp.gighlor

eflusfordd!-Hburs.
ured eﬁ?@;gé% 2.50
H reg
0 6}\%’?%%‘5968%"
acetic acid (1.60L) an

Y A 7 U

e-

THedpe@eldhlivhs

fO duc

)i)[ §8a0|d (91.0gq,
pethang é.)@h};and phosphorus
Ognethétmolihwias addad, by hregpartions and the

L%?)weoz@bb/ﬁazals

q%ﬁggﬁ% 3)25(, for 2 hours.

cooledgtz%_gqom

filtered and
$ crude material

he Teaction was ¢
and the resulting

nd dried to give the
S (ESI&Z (M+H)H+
-Bromo-4-0x0-3,4
oncentrated sulfufi

yroorma . 10636
TUTTITU™ S LU UAU

2 A.dibhvdra-nhthala
Py dan [yulu Plllllalal

Holed to Toom temp
prec ﬂ%‘"t%Pﬁf
ép‘*(s

b

dih mab;hgllazm(
ic gitish [l pwas

erature and pourée
The solid was was

-6-carboxylic acid
added to a stirred

mna carbhasadie
- 1T1TC

g, 73% yield) as a yellowgggd.

ONto iCe (175KQ)
hed with water

ethyl ester

solution of
r1d (OF A

32mol) in ethanol

recipitate was filtere
cetate (1L) and sa
K-3

purs. After this time, the reactl n mix

(500 ml) and the m

S

pyrazol-3-
ylamino)-2H-
phthalazin--one 2-

iX“ﬁgM@)s F’g jo

0041 itHeddrgafic
(1H, d), 6.37 {1H,

s), 5.30-5.20 (1H,
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Method L:

pyrazol-3-ylamino)-2H-phthalazin-1-one

4-Bromo-7-bromomethyl-2-isopropyl-2H-phthalazin-1-one

A solution of 4-Bromo-7-hydroxymethyl-2-isopropyl-2H-phthalazin-1-one (0.74g,

2.5mmol) in acetonitrile (Sml) was added dropwise to a stirred suspension of
trimethylsilyl bromide (TMSBr) (0.9g, 6.3mmol) and LiBr (0.41g, 5mmeol) in
acetonitrile (15ml). The reaction mixture was heated to 80°C for 24 hours, after

which time the reaction mixture was cooled to room temperature and the solvent

removed under vacuum. The resulting residue was purified by flash column
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layer was separated and washed with water (500m1) before being dried
(MgSO04), 15 filtered and concentrated under vacuum to give the title
compound (30g, 31% yield) as a white solid. MS (ESI+) = (M+H)+ 297 &
9. 1- 0-3-isopropyl-4-oxo-3,4-dihydro-phthalazine-6- i '
é%ﬁ?ggsﬁ"?r‘%Bromo-4-oxo-3,4-dihydro-phthalazine-6-carbo>%%€[%é:¥|‘g%e@%ﬁl1
ester (6g, 0.02mol) was dissolved in dimethylformamide (DMF) (60ml). To
this was added 20 NaH (60%, 0.97¢,109024mo1) as a DMF suspension
(5m1). The mixture was stirred at room temperature for 30 minutes then
2-byomo-propanol, (3.9, 0 I [ i0 lutj
O R Rz tpor
LCRS % SATpeaheUMIRISHYF starting material. The DMF was
removed under vacuum and the resulting residue was 25 partitioned
betweer D CM(10OmI aAroiser (300nH), sthe.osdaHicdpyesaasyriads.26-
(M filter C t nder vacuum. The resulting yellow oll
wa%%%s@fl?s%ﬁ%h%gagﬁﬁy give the title compound (2.3g, 34%
yield) as a white solid. MS (ESI+) = (M+H)+ 339 & 341 WO 2006/032518
PCirpedsiopoprt 7-(4pethyl-piperazin-1-ylmethyl}-2 H-phthalazin-1-one
4-Bromo-7-hydroxymethyl-2-isopropyl-2H-phthalazin-I-one
1'%EQPBQ;‘@-‘?'SISM%EQQﬁﬁlélﬁrﬁxﬁ,lié’bﬂ;r@ﬂ}yii@}ﬁ{}m@elﬁéﬁleoﬁecﬁﬂ‘(?gw%rﬁﬁidl?Wé/sl
ester (2. .8mm as edh i £ r :
e AR T80 T, e i LB R (2 ine
sofQt% i 4RO 265 SHHHST) BrSpikiSk HE G Sperardi RS SsEa 10
walon to hoorm Wimpearpenrd GhSsinféaifor 2antdehes cafemthitotngd, starting
LCrM@raaiuech5O%H starting-matenial: ramainechdlibdhisidias eddedibiB Hg
(1.4rod &ﬁlﬁlﬁMﬁMw@ﬂMg@ﬁgé@ 510h ARF DR [EARIBNLIIHES WPSive
stlrrﬂed .1;?r a furthea%olg}ur whe ?L%aft'a n g\(a%}ﬁ)ooégg c1to 0C, saturated
NHAEH fﬁﬁﬁ?%as added End' feaction mixture was then 10
partitioned between water (50ml) and dichloromethane (DCM) (150m1).
Théhprgatadadayar vassepardted; wiivd (Mgstide) afittexedeahth Method A to
;ogﬁ@ntr@ted HRE8po¥asHU WBJJB?rE@?UM@%W@M@&(}HEP}Q%HﬁQ@ lay(5-
ash golumn 13t Aglutian; 50% t ethyl acetate,
20%6%&[?};3%5%\?&%5%@ ggmzfo%%%ﬁi(%%g? %‘%Z%ﬁaﬁ égié 1api/vhite solid.
15 'H-NMR: (400 MHz, D6-DMSO0), 8.28 (IH, s), 7.96 (1H, d), 7.88 (1 H,
d), Bsmg teieyriments agdiienairrerra! @avaiMeBed G tha S apsijite
(Msthbring A trials , the following derivatives were prepared:

Example-No. | Systematic name 'H-NMR MS (EST+, M+H)

(250 MHz, D@-
2hpon 70| 0 00,520
methyl-piperazin-
1-ylmethyl)-4-(5- d(lﬁ}%(id)igfgg (éI'SLz
L-1 methyl-1H- ), 6.36 (14, s), 5.32-

5.21 (1H, m), 3.65
pyrazol-3-

ylamine)-2H- ((321? s)), 224255%32§

. y m N . ,
phthalazin-1-one 9,216 (3H. 5) , 1.32
(6H, d)

396.33
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299 4-Bromo-2-isopropyl-7-methoxymethyl-2H-phthalazin-l-one

4-

0.

Bromo-7-hydroxymethyl-2-isopropyl-2H-phthalazin-1-one (0.11g,
37mmol) 20 was dissolved in THF (2ml). To this was added NaH (60%,

vgcpl'lg 09246 mmol) as a THF suspension (2ml). To this was, %qg@%m}gu
lodide ( 5 g, 0.48mmol) and the reaction mixture was stirred for
hours, The reaction mixture was concentrated under vacuum and the

residue was purified by flash column 18Aromatography (elution: 80%
heptane, 20% ethyl acetate) to give the title 25 compound (0.08g, 69%

2
y
c
m
P
(

n

yield)as amaie Joliel Thisdpateral

reaction as described

CTIEPR005/010311
ESI+, M+H) (400 M

yrazol-3- s), 7.80 (ththa)z328.3de y

as Theg age In (e BUCTIGIT r, 1

give the corresponding

20l=3=

gialjfjﬂ%e perimental

in Method A t

amino)-2H-phthalazin-I-one (examy 8

bnditions reported abevEcgviethdd k)sgargdﬁglq ggr%oﬂat 30 starting

aterials , the followi %X/es wegglpregared; Y 4006/032518
T EXdmple-NolSykigratc name 'H- NI%&R %
his0). 11 H, br $)70°18
ethoxymethyl-4+ (1Hihés-842 (1 8.23 (1H, br R-1
, S), 5.30-
~Dn s) 1.32

p
phthalazin-1-one 5.20 (1H, m), 4. 62
(
p

yrazol BI\CIamlno) -2H-

dihxdro-ghthalazme 6-carboxylic acid

3-{tert-Butoxycarbonyl-[6-(tert-butyl-dimethyl-silanyloxymethyl)-3-isopropyl-4-
0x0-3,4-dihydro-phthalazin-1-yl}-amino}-5-methyl-pyrazole-1-carboxylic acid
tert-butyl ester

7-(tert-Butyl-dimethyl-sitanyloxymethyl)-2-isopropyl-4-(5-methyl-1H-pyrazol-3-
ylamino)-2H-phthalazin-l1-one  {0.68g, 159mmol) was dissolved in
dimethylformamide (DME) (20ml). To this was added NaH (60%, 0.22g,
5.56mmol) as a suspension in DMF (2 ml). The mixture was stirred at room
temperature for 15 minutes then di-tert-butyl dicarbonate {Boc,O) (1.05g,
5.56mmol} in DMF (2 ml) was added in one portion and the reaction mixture was
stirred at room temperature for 3 hours. After this time, the reaction mixture was
concentrated under vacuum and the resulting residue was purified by flash column
chromatography (elution: 50% heptane, 50% ethyl acetate) to give the title
compound (0.78g, 78% vield) as a brown oil. MS (ESI") = (M+H)" 628.51.

3-[tert-Butoxycarbonyl-(6-hydroxymethyl-3-isopropyl-4-oxo-3,4-dihydro-
phthalazin-1-yl)-amino]-5-methyl-pyrazole-1-carboxylic acid tert-butyl ester

3-{tert-Butoxycarbonyl-[6-(tert-butyl-dimethyl-silanyloxymethyl)-3-isopropyl-4-

0x0-3,4-dihydro-phthalazin-1-yl] -amino}-5-methyl-pyrazole- 1 -carboxylic acid
tert-butyl ester (0.78, 1.25mmol) was dissolved in tetrahydrofuran (THF) (3 ml), to
this was added a IM solution of tetrabutylammonium fluoride (TBAL) in THE
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phthalazin-l-one (400 MHz, DMSO), 11.93 2-Benzyl-7- (iH, s), 9.19 (IH,
methoxymethyl-4- s), 8.43 (1 H, s), (5-methyl-1H- (1 8.27 (IH, H, 6.37 7
(1H (1H, K-3, pyrazol-3- (1H, d d)), 328.31 amino)-3 s), 5.30-5.20 (1H, yl

»hhthalagin-l-one 2- m), 4.61 (2H,.2 3.37 (3H, s), 2.25 (?'E'r/E)»zJugﬁmn
(6éH, d) Method L: Example L-1: ‘

2-Isopropyl-7-(4-methyl-piperazin-I-ylmethy)-4-(5-methyl-iH-
nyrazol-3-ylamino)-2H-phthalazin-l-oné85-
4-Bromo-7-bromomethyl-2-isopropyl-2H-phthalazin-I-one A solution of

4- Bt@mﬂ-wwgﬁw&% Jsepiapyk2bphihalazin- | a%%%(aqulé%r 24 hours.

2.5 Hml) n cetonhtrlle was added dro Wlsetteod éeed su ens{!lor]]
of trlmeethy’i y’fnbromldjzf?j SBH % Sla%%p mol and TIBY (%41 ¢
SMATEIT i YOS dRustBrfhlk %ﬁﬁyw@rea@ﬁwwtm@wsﬁ%mww@%
for 2thicncdztafter givkichethitie thmpeactdn. daptuses wakiteoletiovioestid MS

tempsaiurgandtheigalyent removed under vacuum. The resulting
residue was purified by flash column WO 2006/032518

raphy (elution: 85% heptane, 15%
eth}l‘&ggt /01%8%@ h?rgfqé%f%ﬁgﬂ??e(bﬁr(a %ﬁ%&?@(e@yaggaivéml
soligminatRoppemyMr-pxosst SME o) pBBA Rt -6)X808yikHdid), 7.94 (1
H, d), 5.26- 5.09 (1H, m), 4.93 (2H, s), 1.35 (6H, d).

3~{tert-Butoxycarbonyl-(6-hydroxymethyl-3-isopropyl-4-oxo-3,4-dihydro-

phthalazin-1-yl}-amine]-5-methyl-pyrazole-1-carboxylic acid tert-butyl ester (0.2g,
0.39mmol) was dissolved in dimethylsulfoxide (DMSQ) (3ml). To this was added
2-iodoxybenzoic acid (IBX) (0.22g, 0.78mmol) in one portion and the reaction
mixture was stirred at room temperature for 24 hours. After this time, the reaction
mixture was partitioned between ethyl acetate {20ml) and water {20ml), the organic
layer was separated and washed with water (3 x 20ml) before being dried (MgSOy),

filtered and concentrated under vacuum.

The resulting orange oil (0.197g, 0.38mmol) was dissolved in dichloromethane
(DCM) (3ml) and water (3ml). To this was added sulfamic acid (0.037g,
0.38mmol) and the reaction mixture was stirred vigorously at 0°C. After 5 minutes,
sodium chlorite (0.034g, 0.38mmol) was added in one portion and the mixture
stirred for a further hour. After this time, the reaction mixture was diluted with
DCM (20ml) and washed with water (10ml}. The organic layer was separated, dried
(MgS0,), filtered and concentrated under vacuum. The resulting residue was
purified by flash column chromatography (elution: 50% heptane, 50% ethyl acetate
to 100% ethyl acetate) to give the title compound {0.088g, 44% vield) as a white
solid. MS (BSI") = (M+H)" 528.41.

3~Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)}-4-ox0-3,4-dihydro-phthalazine-
6-carboxylic acid

1-[tert-Butoxycarbonyl-(1-tert-butoxycarbonyl-5-methyl-1H-pyrazol-3-y1)-

amino]-3-isopropyl-4-oxo-3,4-dihydro-phthalazine-6-carboxylic acid (13.0mg,
0.02mmmol} was dissolved in a 20% trifluoroacetic acid (TFA)/DCM solution {2mi)
and the reaction mixture was stirred for 48 hours. After this time, the reaction
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5
4-Bromo-2-isopropyl-7-(4-methyl-piperazin-1-ylmethyl)-2H-phthalazin-l-one
4-Bromo-7-bromomethyl-2-isopropyl-2H-phthalazin-I-one (0.2g,

as dissolved in tetrahydrofuran (THF) (Iml), to ;,I&Fj
\g§c?ed Ng%lig[hyl piperazine (0.14g, 1.4mmol) as a solution in é’@%{is%gsn
and the reaction mixture was stirred for 1 hour. Whereupon LC-MS
indicated complete consumption of stat#ihg 10 material, the solvent was
removed under vacuum and the residue was purified by flash column

Chrgm&a?mg &@L%%?ed%%%tsé a68 esi&P%a@&t%r D194 l%tm > ther

title com % as.a light yellow sofid. This material was
theﬁoﬁé fh%e B‘ﬂf@%\‘i\}ﬁ}é ﬂéﬁ’&ﬁi{}ﬁ Igs]aééérmé‘ﬁeﬁ?}ﬂﬂethod Ato give the

corresponding 2-Isopropyl-7-(4-methyl-piperazin-1-ylmethyl)-4-(5- 15
meti/NNERy F20m -yl dhpim):Rbl; ptnalzin: Bone (Exeymie L) dlsing (11,
the gxpermaRLa) condisionsrenaited abayeMeIbo LIRS NR ™ = (v+H)*
ap ??f[e starting materials, the followmg derivatives were prepared:
Example-No. Systematic name IH-NMR MS (ESI+, M+H) (250 MHz, D6

2- Isopropyl -7- (4 DMSO) 9 16 (1H br meth 1- erazm s) 840 (1H d)

5, SRl BEERE-5- M), -2 (21, 5), 2.45.2.28 ylamino)

(8H phthalazin-l-one , m), 2.25 (3H, s), 2.16 (3H, s) , 1.32 (6H, d) WO
2006/032518 PCTIEP2005/010311 -180 Exam 7ple No. Systematic name

'H- I%T%fﬂ%’ft%f ff\‘ﬁﬂf-ﬂ H-pyrazol-3-ylamino}-7-(morpholine-4-carbonyl)-2H-
phthalazin-1-one

1-[tert-Butoxycarbonyl-(1-tert-butoxycarbonyl-5-methyl-1H-pyrazol-3-y1)-
amino]-3-isopropyl-4-oxo-3,4-dihydro-phthalazine-6-carboxylic  acid  (13mg,
0.025mmol) was dissolved in DMF (2ml). To this was added morpholine (6.4mg,
0.075mmol) and the reaction mixture was cooled to 0°C, 2-(1H-Benzotriazole-1-
v1)-1,1,3,3-tetramethyluronium tetrafluoroborate (TBTU) (15mg, 0.03mmol) and
triethylamine {0.014ml, 0.lmmol) were added consecutively and the reaction
mixture stirred at room temperature for 24 hours. After this time, the reaction
mixture was partitioned between ethyl acetate (10ml) and water (10mil). The
organic layer was separated, dried (MgSOy), filtered and concentrated under
vacuum.

The resulting residue (13.0mg, 0.02mmol} was dissolved in a 20% TFA/DCM
solution {2ml) and the reaction mixture was stirred for 48 hours. After this time,
the reaction mixture was concentrated and the resulting residue was triturated with
diethyl ether to give the corresponding 2-Isopropyl-4-(5-methyl-1H-pyrazol-3-
ylamino)-7-(morpholine-4-carbonyl)-2H-phthalazin-1-one {Example M-2).

"H-NMR: (400 MHz, Dg-DMSO) 9.40 (1H, s), 8.50 (1H, d), 8.23 (1H, s), 7.91 (1H,
d), 6.36 (1H, 5), 5.28-5.21 (1H, m), 4.12-3.30 (8H, obscured) 2.26 (3H, 5), 1.33 (6H,
d) MS (ESI") = (M+H)" 397.21.

Using the experimental conditions reported above (Method M, Example M-2) and

the appropriate starting materials , the following derivatives were prepared:



(250 MHz, D6 2-Isopropyl-4-(5- DMSO)

, 9.20 (iH, br methyl-IH- s), 8.41

(1H, d), 8.23- pyrazol-3- 8.19 (1 H, m), 7.81 L-2 ylamino)-7- (IH, dd), 6.34

(1H, 383.31 morpholin-4- s), 5.33-5.17

(1H, m), ylmethyl-2H- 3.66 (2H, s),

wePR zin-l-one 3.54 (4H, m), 2.43- 2.3A (4H, m), 2.28 2005010311
(3H,s)1_32(6 H, d) Method M: Example
M-1.3-Isopropyl-I-(5-methyl-IH-pyrazol-3-ylamino) 4 oxo 3 4

dihydro-phthalazine-6-carboxylic acid &

3={tert-Butoxycarbonyl-

[6-(tert-butyl-dimethyl-silanyloxymethyl)-3-isopropyl-4-

Oxo- Ay dyn:phthalgzinsl vil-amino}
acid terﬁ{?utyl_ este % ke

aaVotdal - a aaV¥atda

dimethylformamide (DME))IQW)M(BO th
.56mmol) as a suspensiaahiIDMF (2 r

pom temperature for 15 ppinutes-then

1.059, Hi56mmol)in BHFE2nioners 2

alazine-H-

. . 1C 41U
resulting residue was pugtfigd ?[pcsh C
0% heptane, 50% ethyl acetate) to giv
ield) as a brown oil. MS (ESI+) = (M+H

hthalazin-I-one (0.6

s 15 Sftrebat toom it
, [ ixtufg%ﬁi :%&onoent'

r5-methylRyrazole "W%’M@MH)

861 I‘g_z 'yyas dissolved in
hisswasiadegddyiaH (60%, 0.22g,
niR. Pha mixfuresgvas stirred at
Hicidit-ButgBdiceddnate (Boc20)
deled-APore pbltion and thg ;4
’p}%ﬁ? ffr hours. After this
d'u ,,g 8 §

& YneRLVacl h and the.
OHJETArts?ﬁf@mﬁi@graphy (elution:
e the fitlesigommpound (0.78g, 78%
)+.628.51 (3, m)

[tent-Butoxycarbonyl-(6-hydroxymethyl-

3-{ tert-Butoxycarbonyl- o3~

[6-(tert-butyl-dimetkyl-%lg%gfg cymethy!
dxo-3,4-8ltydro-phthalazin-killamino}-
tert-butyl ester (0.78, 1.g2bthahathwas di

ml), to carboxylic acid
methoxy-amide

B-isépPap Z4£&XO-$A-dihydl’O- 20

.y . . 1 . . _
hthalazin-I-yl) amlwoﬁén;%g;hﬂﬁy%flg}zﬁézohe I(I%%ﬁar S-;ﬁ%]eﬁcld tert-butyl ester

9.39

1H, 5), 8.66 {11,
>'£§5§§E£"PH¥?L ), _
5-mattylipyrazale-l-carbaxylié acid
ssaived) s mrabydrofuran (THF) (3
(1H, m), 3.75 (3H,

s), 2.26 (3H, s},

1.33 (6H, d)

3-Isopropyl-1-(5-
methyl-1H-
pyrazol-3-

' ylamino)-4-oxo-
M-5 3,4-dihydro-
phthalazine-6-
carboxylic acid
isopropylamide

(400 MHz, Ds-
DMSO) 9.43 (1 H,
br.s.), 8.76 (1 H,
d), 8.70 (11, d),
8.49 (1 H, d), 8.31
(1, dd), 6.38 (1 369.37
H,s), 5.31 - 5.22
(1H, m),4.21 -
4.09 (1 H, m), 2.27
(3H,s),1.34 (6 H,
d), 1.20(6 H, d)

3-Isopropyl-1-(5-
methyl-1H-
pyrazol-3-

ylamino)-4-oxo-

M-6 3,4-dihydro-
phthalazine-6-
carboxylic acid

cyclopropylmethyl

ester

{400 MHz, D4-
DMSQ) 9.36 (1 H,
5),8.83(1H,4d),
8.60 (1 H, d), 8.36
(1H, dd), 6.35 (1
H,s), 5.33-5.16
{1 H,m),4.21(2 382.36
H,d),2.25 (3 H,
s), 1.33 (6 H, d),
1.25-121{1H,
m)}, 0.65 - 0.56 (2
H, m), 0.45 - 0.34
(2H, m)
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this was added a 1M solution of tetrabutylammonium fluoride (TBAF) in
THF WO 2006/032518 PCT/EP2005/010311 - 181 (1.87m1, 1.87mmol)
and the mixture was stirred at room temperature for 24 hours. After this
WsibesEeaction mixture was concentrated under vacuum equé%% 05/010311
residue was purified by flash column chromatography (elution: 0
heptane, 50% ethyl acetate) to give the title compound (0.39g, 45% yield)
as a brown solid MS 5 (ESI+) = (M+E# 514.43.
1-[tert-Butoxycarbonyl-(1-tert-butoxycarbonyl-5-methyl-1H-pyrazol-3- yI)

mingJ-3; pyl-# Iydro-phthalazjiggscarbok
[tert- Blf%)%%%fr%onyl (%)’g%%?%t%?)nxg%hyl 3- |sopr%r§, 4190)(0_ )ﬂ@ﬁ% + M+H)
: dic.aciditert-butyl ester .

(0.2g, 10 0.39mmql) was{digsetykd in DMSO) (3ml).
o this was added 2-iod¥d @nzdlc ac 041 3mmol) in one
ortion and the reaction® S{Yq[ as <t|rgeg (;11 ;@Q_njg tegoperature for 24
ours. Afeer this time, tHe-I88 mixtur@ Wadpadiioted betweon.athyl
cetate (20ml) and water, t)3the ofganiicHayEt V\fabfvse parated and
ashed with water (3 Xy@iﬂ)ﬁé bgfore bei drigy; 3 , 15 filtered
nd concentrated und;ﬂﬁthalemmm diee res tlf? Pardgel OI| (0 197¢,

O'DOIIIIIIUI) WaAS UIbbUIch m UIL,IIIUIUITI Llloulc \LJ\./IVI} \\JIII [ou ld vvcu.cn

(3m|) To thls was added sulfamlc acid (O 037g, O 38mmol) and the

cf@gg’ &@ﬂgﬂa@&m@@ amg&mipmiortlon and the mlxture 20
stirred for a further hour. After this time, the reaction mixture was diluted

with DC (20ml) a déwashe Withw ter r1Om|) he qrganic Ia er.was
sebarat &*8%%8 S5 Ral e RO CaEAtel UhdervaGau: The

reémmj ReisRiemihd- gFaritiedtibydrasrhebhlanin eifrembeayiiaphydelutiome,
5096 tyeptane (h0sethikacttatanipld 0% ety aketdie) thglath@tidthane

CO@D@W@@%@%@@%@@&%@W@@% sebésMﬁcﬁE%rraweéw Hkthyl
-Isof reop33/I3I g n? {%ﬁgﬂﬁog réglz%l- ?y|5%%‘fr’i‘o -4- oxo ‘dahs trlff%% vtk
tgn%rﬁa}&; 5oy q_qm[utes After this“time the reaction mlxture was part1t10ned

tefeBioxydwlivoniat¢ 1emibatoxye troCHideb- nidh plgrhisykgzo MBsydpparated,

andinal{34s5y0 BY A0 x0d Il phihal aginen@:-carboxylic acid

(13.0mg, 30 0.02mmol) was dissolved in a 20% trifluoroacetic acid

(Tllzﬁglresu tn?go I}Jg‘l,lcpugzmalz dissolved in a 20% trifluoreacetic acid (TFA)/DCM
solution (2m}) and the reaction mixture was stirred for 48 hours. After this time,
the reaction mixture was concentrated and. the resulting residue was tritarated with

diethyl ether to give the title compound as a white solid.

"H-NMR: (400 MHz, Ds-DMSO), 12.16 (1H, br s), 9.39 (1H, s), 8.66 (1H, s), 8.51
(1H, d), 8.21 (1H, d), 6.36 (1H, s), 5.28-5.22 (1H, m), 3.75 (3H, s),226 (3H, s),
1.33 (6H, d) MS (ESI™) = (M+H)" 357.12.

2H-phthalazin-1-one

4-Bromo-7-hydroxymethyl-2-isopropyl-2F{-phthalazin-t-one  (2.0g, 6.73mmol)
was dissolved in DCM (15ml). To this was added, triethylamine (1.4ml,
10.09mmol) and 4-(Dimethylamino)pyridine (DMAP) (5mg). The mixture was
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and the reaction mixture was stirred for 48 hours. After this time, the
reaction WO 2006/032518 PCT/EP2005/010311 -182 mixture was
concentrated and the resulting residue was triturated with diethyl ether to

[ ' ompound (Example M-1) as a white solid. 'H- * (400
%A}é%z‘ﬁpgggﬁg&csox 9.34(IH, s), 8.73 (1H, s), 8.47 (1H, d), 8.2%[]5%5}(20 p/010311
6.28 (iN, s), 5.20-5.17 (iH, m), 2.19 (3H, s), 1.26 (6H, d) MS (ESI+) =
(M+H)+ 5 328.31. Example M-2:  -135-
2-1sopronyl-4-(5-methyl-IH-p_yrazol-3-ylamino)-7-(morpholine-4-

car ) 0O ming £ 1 1 & 1 -
2 ooy e A e e
8%%%&% gigéi% SCI) {1.22¢g, 8.07mmol) in (5 ml) was a ded
[te rﬁlﬁﬁmmmaﬁﬁérm@ﬁmﬂerN%& rresthny tekp piptazo E@- P -hours.
amifie] Reisoprepytdoxas herdtibydio-phikal aziag-Grearigdie asidr (50 ml),
(13119@or@agga@@@q@svg@%m&%pluﬁgdlQMBAZ%LII@JHQ %%&qgﬁgd under
holln Ig( A glm 5 moI and }ge e ﬁé E llxture as cooled t%
enzotriaz a.LSf '3 3Settamety iR M romatography to
tetrﬁi“i‘&orobora\téL (ﬁ’"Bfmf(i@ﬁ‘i “@fbé’ﬁﬁ‘ﬁﬁbﬁ st HpstmAsTie fooe a2 H-
0.Imbtiotaviert-ertdEd ¢prisstytid)yzandvtiie seldtidit (ARIlre-ired Ht412 &
roomdgemperature for 24 hours. After this time, the reaction mixture was
partitioned between ethyl acetate (IOml) and water (10ml). The organic
layer was separated, dried (MgSO éwlltered and concentrated under 20
vacUtin A RE LS PEdBE e OGO s HARGH dees ted Bdathed A and
20%heT EAfYE NRssERsabRd(2md) Eibdatrehrdsriomniiiivsbval stirhaibfor @8al).

hotiBAAfersthis (imeg, thesreaelipnaniddye wasiconeanirateskanethat room
resléﬁﬁ@@rﬁﬁx?@fb@ Mas iy 5%%{1’tﬂé@*@:n@é‘%ﬁ%}é‘&&ﬁ%%&{\ﬁ%hﬁas filtered and the

colrr. ing 2- - razol-

ylam%:l%) e rr?orptlll’?%s)r{:g? Ai( cam(é),i ha1°‘azerﬁl ?Veﬂsu(’gférﬁ?ﬂg”tw 59, give
H-RifIR: eBRE 2 6- 61%3@5’@’%%1# EpB Ul dyretbB-AH; Bz B-

(mla@)n@)%’(mhsﬂy)laama -5r21 §ddniblaw);9.12-3.30 (8H, obscured) 2.26

(31-1, s), 1.33 (61-1, d) MS (ESI') = (M+H)+ 397.21. Using the

expe] 'Nkﬁﬁ@%@’ﬁﬂi?”ﬁs 'SRQESS 89 tﬁ sﬁ‘tr!?go'v' b Exa @%\A(F)ff‘nﬁi 7.79

prei)afe p\g\?%r@é%gﬁoggg f}%g‘,fg%gz%& ié%g’}t eI’IVatlves were

9 (2H, d), 2.24 (3H, s),
32 (6H, d) MS (ESI") = (M+H)" 314.16.

Using the experimental conditions reported above (Method M, Example M-9) and
the appropriate starting materials , the following derivatives wrere prepared:

Example-No. Systematic name "H-NMR - MS (ESI+, M-+-H)
(400 MHz, Dg-
6-Hydroxymethyl- DMS0), 9.44 (1HL,
9 : brs), 8.32 (1H, 5),
-isopropyl-4-(5-
D e L 8.26 (1 H, d), 7.82
M-10 ity (1H, d), 6.38 (1H, 314.24
s s),5.29-5.19 (1H.,
ylamino}-2H- | o
phthalazin-1-one 5 2;3 (;}H s) i 35
{6H, d)




- 183 Example-No. Systematic name 'H-NMR MS (ESI+, M+H) (400 MHz,
D6 DMSO), 9.46 (1H, 3-Isopropyl-I-(5- s), 8.46 (1H, d), methyl-IH- 8.17
(1H, s), 7.88 pyrazol-3- (1H, d), 6.37 (1H, M-3 ylamino)-4-oxo- s),

383.16 3,4-dihydro- m), 3.48-3.47 (2H, phth@éq@: d'%))]
vs?glggg %%%ZH_‘H carboxylic acid m), 2.27 (3H, s), diethylamide 1 g Fé?ﬁi 1 !
1.18-1.15 (3H, m), 1.08-1.01 (3H, m) (400 MHz, D6- 3-Isopropyl-I-(5-
DMSO), 12.16 methyl-IH- (1H, br s)-989 pyrazol-3- (1H, s), 8.66 (IH,
ylamino)-4-oxo- s), 8.51 (1H, d), M-4 3,4-dihydro- 8.21 (1H, d), 6.36
3534@@}]09jﬁnalazme -6- (1H, s), 5.28-5.22 carboxylic acid (1H, m), 3.75

(3%}(3@ L3-1s vtz {54 me DYLAZ ) 3 Z D64

' ,, ~£
ABHEe-pilinuanqe-Gagyoriicasida 849(1Hd)831M5
3,4- dlhydro (1 H dd) 6 38 (1 3609. 37 phthalazme -6- H, s), 5.31 -5.22

carp@xylifo acisbbldpylnd) ofo 24 dSRRIAPYIAMIES A QR L ltidnitihe2 27

Concentrated HCl (0.82ml) was added slowly to a suspension of 7-Axnino-2-
Isopropyl-4-bromo-2H-phthalazin-1-one (1.0g, 3.55mmol) in water (4rmal). The
reaction mixture was cooled to 0°C and a solution of NaNO, (0.3¢, 4.30mxmol) in
water {Iml) was added dropwise. The mixture was cooled to -20°C, toluerie (4ml)
was added, and the mixture was neutralised with saturated NaHCO; {5ml).

At the same time, a solution of KCN (1.5g, 23.4mmol) in water (3ml} was added
dropwise to a suspension of Cu(I)Cl in water (4ml), the mixture was cooled to 0°C
and stirred for 1 hour. After this time, ethyl acetate (8ml) was added, followed
portionwise by the diazonium species prepared above and the mixture was stirred
for a further hour before being cooled and filtered through celite. The filtrate was
washed with water (5 ml), saturated NaHCO3 (5ml) and brine (5ml). The organic
layer was dried (MgSOs), filtered and concentrated under vacuum. The wesulting
residue was purified by flash column chromatography (elution: 80% heptane, 20%
ethyl acetate) to give the title compound (0.077g, 8% yield) as an orange solid. M$
(BSIT) = (M+H)" 292 & 294.

This material was then used in the Buchwald reaction as described in Method A to
give the corresponding 3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino )-4-oxo-
3,4-dihydro-phthalazine-6-carboxylic acid amide (example N-1).

Example N-1: 3-Isopropyl-1-{5-methyl-1H-pyrazol-3-ylamino}-4-0x¢-3.4-

dibydro-phthalazine-6-carboxylic acid amide

'H-NMR: (400 MHz, Ds-DMSO), 11.79 (1H, s), 9.12 (1H, s), 8.63 (1 H, s), 8.37
(1H, d4), 8.22 (1H, s), 8.16 (1H, d), 7.52 {1H, s), 6.20 {1H, s), 5.21-4.95 (1H, m),
2.10 (3H, s), 1.18 {6H, d); MS (BESI") = (M-+H)* 327.30.
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(3H,s),1.34 (6 H, d), 1.20 (6 H, d) (400 MHz, D6 DMSO) 9.36 (1 H,
3-Isopropyl-I-(5- s), 8.83 (1 H, d), methyl-1H- 8.60 (1 H, d), 8.36
pyrazol-3- (1 H, dd), 6.35 (1 ylamino)-4-oxo- H, s), 5.33 - 5.16 M-6
1 H, m), 4.21 (2 382.36 phthalazine-6- H, d), é

%aért%%@c ag(ld s), 1.33 (6 H, d), cyclopropylmethyl 1.25 - 1%% §IZP|_!)S/ et
m), 0.65 - 0.56 (2 H, m), 0.45 - 0.34 (2 H, m) WO 2006/032518
PCT/EP2005/010311 -184 ExamplelB\Rx Systematic name 'I-NMR MS
(ESI+, M+H) 7-(4-Acetyl- (400 MHz, D6 7-(4- zine-I- DMSO) 9.30 (1 H,
carmgy&{% s),8'51 (1 H, d), isopropyl-4-(5- 8.25 (1 H, d), 7.90 M-7

1 )64(1 43 40 pyrazo}I3H3)532 5,16

__V 45§ (142 l_; 0 o b
N > L) P 4 -__4 6H1

cr E&Mﬁﬁ:&ﬂ&s Isopropyl - (5 methvl-IK- p~'|azol -3- ylamlno) -4-0x0-3 4
dihydro-uhthalazine-6-carbox e acid methyl ester 5

L B oA i OMBRCB RIS YL LH pyrazol 3y

amino]-3-isopropyl-4-oxo-3,4-dihydro-phthalazine-6-carboxylic acid
(10mg, 0.019mmol) (Intermediate of Example M-1) was dissolved in

dichiBremetErRb helemy lcon) (v Mrshnddadden KOO 3randjssolved in
0.0d8matimo Y folbovidd Dy tyh! joTid BBl RO RBR GO anel the 1 mmol )
reagliomMixtkgNasStivat At FRAMxture was stirred at 5°C for 30 min then 1-

bromo-2methoxyethane (1.67g, 12mmaol) was added in one portion as a solution in

DMEF (10ml). The reaction mixture was stirred for 24 hours at room temperature,
before it was poured into HyO (200 ml). Extraction with ethyl acetate, subsequent
drying of the combined organic phases over NaySOy, filtration of the solid and
stirring of the collected precipitate in diethyl ether:heptane (1:1) gave the title
compound (2.4g, 85% vield) as a white solid.

'H-NMR: (400 MHz, Ds-DMSO) 8.30 {1H, d), 8.03-8.30 (1H, m}, 7.94-7.99 (2H,
m}, 4.30 (2H, 1), 3.71 (2H, 1), 3.25 (3H, s).

Typical procedure for the Buchwald reaction with 1-(tert-butyl)-3-methyl-1H-
pyrazol-5-ylamine:

4-(2-tert-Butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(2-methoxy-ethyl)-2H-
phthalazin-1-one

4-Bromo-2-(2-methoxyethyl)-4-bromo-2F-phthalazin-1-one (0.57g, 2.0mmol), 1-
(tert-butyl)-3-methyl-1H-pyrazol-5-ylamine (046g, 3.0mmol), Cs,COs (0.98mg,
3.0mmol), tris(dibenzylideneacetone)-dipalladium (0) (0.092g, 0.1mmol) and 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene (0.17mg, 0.3mmol) were dissolved
in degassed dioxane (10ml). The reaction mixture was heated with stirring to 130°C
for 8 hours and then cooled to room temperature. 1,0 (100ml) was added and the
precipitated solid was filtered and washed with ethyl acetate and H,O. The raw
product was purified over silica gel (ethyl acetatecheptane 0%-60% ethyl acetate) to
give the title compound (0.46¢, 65% yield).
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15

10 temperature for 30 minutes. After this time the reaction mixture was
partitioned between ethyl acetate (10ml) and water (I0ml). The organic
layer was separated, dried (MgSO4), filtered and concentrated under
resulting residue was dissolved in a 20% trifl
%?%%CE/I%SOMUOH (2ml) and the reaction mixture was stlljrfr?édgj}tégp(a %gﬁ]‘%qn
hours. After this time, 15 the reaction mixture was concentrated and the
resulting residue was triturated with- Hiéthyl ether to give the title
compound as a white solid. 'H-NMR: (400 MHz, D6-DMSO), 12.16 (1H br

?  9139NeR- e ﬁfﬁg %@J'bﬁfsﬁ yabAlds 58,21 (3105 @Iﬂet% Gb18) o), 5.91
s N e dfﬁ“ A S8R (FSi0

etﬁtffSQ ?’s@ﬂfféﬁ&} 4-(5-meth}_I|-1H- pyrazol 3-ylamino)
2H-phthalazin-1-one

4-Broma tidhvdexyspethykZdsepapyl-2Hnhng M&é@@@&%@g
6.73mm ‘517 was dissolved 1|2nfDCM (15ml). To this was added

tr|et gé/lamlne (2.4ml, 25 10.09mmol) and 4- (Dlmethylamlno)pyrldlne

R iRt S8 s e e pE TR B8 EE 181 1

185 stirred at room temperature for 5 minutes, after which time a solution
of teqk-hubrdimethylsiyl- chighide (TBAGHIAE) 220 -S0Hmmethin REM (5
MRS 2008 Jre {;5? @Hﬂﬁ&ﬁi FEREHON FXIES: MRS SHITeshAl 599'Ekated

temper ture for reactlon mixjure was artl ioned b
mffy ?(gfa wgs e @fgﬁ ze £ a!fatglfa i
(M@l PrRttEreE aﬁ@r éﬁ?@éﬂpat@éfaﬁaeram i g rediedin

W@&@qﬂfﬁeﬂ byffasti¢.olinnin why onlatograp |ﬁ§/t1t&t1cgivéubsequent washing with
4- @I@n@r&iﬁﬁfﬁi@éﬂ%@m@&lﬁk ilanyioxyrasiing )112\)%%9%'43"‘(’3y1e1ded the

hthalazin 5 h|te li +
p 3 %eém %C%(%}Zs n’?a erla %%eaﬁt?sgd nt i %Waﬁf ?e?gfa:rtllg(l)lﬁogll_?}{b
eg%ﬁ’ﬁl@a% IPOHGEREE Y-t Ye8rde” Was dissolved in a 1:1
tetrahydrofuran (THF)/DCM solution (6 ml). TBAF on silica (0.35g,
0.36nNMIL) Wes kidte h ADUAE) mduielyesssiirieH at) ream  tempesatti(eH,
for, 24, E‘Ql?@; (’zﬁf?&ﬁ'j"% §gne e reaatiop myxiure wasiliciedsand)the siiga

Wazf}l(\;g I)H')[,he solvent was removed under vacuum to
the'c rrespo

7-Hydroxymethyl-2- |sopropyl -4-(5-anethyl-IH-pyrazol-3-
yldminp}izigxphtinadaziedshgofExapoplelMb@)e (Method O} and the appropriate

starting materials, the following derivatives were prepared:

Example-No. Systematic name "H-NMR MS (AP1+, M+H™)

{400 Mz, Dg-
DMSO) 11.96
2—{2—Meth0xy—1- (1H) S}) 9.18 (IH’
methyl-ethyl)-4-(5- S)é.gz'ff 1%1:1&?’
0-2 methyl-2H-pyrazol- 7.83-7.91 (2H, 314.1
) RN m), 6.27 {1H, s),
3ylamino)-2H- | o (1, m), 3.76
phthalazin-1-one (1H, 1), 3.48 (1H,
m), 3.23 (3H, 5),
2.25 (3H, s), 1.26
(3H, &)
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'H-NMR: (400 MHz, D6-DMSO), 9.12 (1H, s), 8.40 (1H, d), 8.26 (1 H, s),
7.79 (iH, d), 6.37 (IH, s), 5.51 (1H, t), 5.30-5.21 (1H, m), 4.69 (2H, d),

2.24 (3H, s), 1.32 (6H, d) MS (ESI') = (M+H)' 314.16. 20 Using the
vesRgsipeRtal conditions reported above (Method M, Example M:9) 304, 43 1
the appropriate starting materials, the following derivatives were prepared:
Example-No. Systematic name 'H-NMR MS (ESI+, M+H) (400 MHz, D6-
6-Hydroxymethyl- DMSO), 9.44 (IH; ¥8r-s), 8.32 (IH, s), 2-isopropyl-4-(5-
- 8.26 (1 H, d), 7.82 M-10 methyl-I pyrazol-3- (IH, d), 6.38 (1H, 314.24

ylam&e?@tas)mézz@géegﬁ%Lc§mﬂgf4§-gmg9w@§emgéﬁ_%o ). 2.28
(3I-iim}: 13&5@ % ]I FW? 20 -186-

- opropyl -I-(5-methy-IH-n
azol-3-ylamino)-4-oxo-3 4- dihydro-phthalazine-6-carboxylic acid amide 5

1-Brohr@risptopsitduxb3dobirylrakbhthbidwinei6eaarb onitrile
Concentrated HCI (0.82m1) was added sIowa to a suspension of

7-Adpi 4-hro ala -|:0 3 55 moI) in
wétger (4%: %%ék:st ]t%l)[cglnpr%?xture "Was coole %1 %eoé()} Iu B orert
SR B ohh

81) Te Waks i thhw 5&@@%%%@ SFrelialaene
wad edelddts Q@@hﬁlw@@@ﬂXY}@@ wes aditido]mnerites miftune Vitisring
newtsalisechwillfGatutaten Nahi@@f@@m&a AL Hlesamnsmine 2 salutionat

K%é]aé&dzghém%)gﬁi‘e’ ers g?%r\ﬁ@ﬁ Q&?%SQJ@ %ﬁ%ﬁ?e@ %nd sodmm

suspen |on of. g:nu(ﬁ? the m|x re was coole
ur

stifred for T ha énﬁm% &Y ?rﬁéé’%t {8ty Wad?ad é%}“?&r%wé&
p&ﬁéﬁﬁﬂ@ﬁ?&ﬁ@ﬁﬁéﬁﬁfﬁ%@@E@é%@b@@ﬁ%ﬁ%é?éﬁ@ﬂﬁlmlxture

was stirred 15 for a further hour before being cooled and filtered through
cefifad b et enwiage product.

The 4-bromo-phthalazinone obtained above was coug}led with 1-(tert-butyl)-3-
methyl-1H-pyrazol-5-ylamine and subsequently deprotected by formic acid
treatment as described for O-1, to give cis-2-(4-tert-Butyl-cyclohexyl)-4-(5-methyl-
2H-pyrazol-3-ylamino}-2H-phthalazin-1-one (example O-3).

MS (ESY, M-H) 378.2.

Method P

phthalazin-1-one

4-Hydroxy-2-(4-isopropylphenyl}-2H-phthalazin-1-one

4-Isopropyl phenyl hydrazine hydrochloride (2.77g, 14.6mmol) was added in one
portion to a stirred mixture of phthalic anhydride (2.0g, 13mmol) in acetic acid
(25ml) at room temperature. The reaction mixture was heated to 125°C for 2
hours, and then allowed to cool to room temperature. The resultant suspension was
poured into H>O (100ml), NaHCO; solution (IM) was added and the resulting
solid was removed by filtration. The mother liquor was acidified with conc. HC
The resulting solid was collected by filtration and dried in vacuum to give the title
compound (1.62g, 45% yield) as a2 white solid.



10

15

20

washed with water (5 ml), saturated NaHCO3 (5ml) and brine (5m1). The
organic layer was dried (MgSO4), filtered and concentrated under
vacuum. The resulting residue was purified by flash column

ro @phy (elution: 80% heptane, 20% ethyl acetate)
‘t%t e (g%’?‘ﬁpound (0.0779g, 8% vyield) as an orange solid. MS 2 88@%20)“5%1‘0311

(M+H)+ 292 & 294. This material was then used in the Buchwald reaction
as described in Method A to give thelédrresponding
3-Isopropyl-I-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-

3 4gihydie-RaalRan s xsprhols gﬂﬂ dseagje@oeg 5k 5%@9'6

iN0)-

pEEACRE TR ) raZO LA AN (RS0 Wik 2 (410"

D6-DMSO0), 11.79 (1H, s), 9.12 (IH, s), 8.63 (1 H, s), 8.37 (IH, d), 8.22

(1H-BYothd-B-(H-is o)y o PR HA1)S) Fopdohtizin) 1 284 -4.95 (iH, m), 2.10 (3H,
s), 1.18 (6H, d) MS (ESI+) = (M+H)+ 327.30. WO 2006/032518

P%zT [ 9?’.‘)]2%‘ OB DA oy 2R & 036mmoD

ﬁrp%ﬁéy romlde (0.41g, 1 4mmol) and 2,6-di-tert-butyl-4-methylphenol
4 WM&QQMWQW&{&&IDW@M “Phithial s [{O0@n]) was added after
4-Bsarmg-2b1-phbthalazinlane. (828 MIROFiR. didRgrHOmmeY) )&{% of the
d'st%%‘ﬁ?rﬁemo emﬁ':t g?es”%% I\%}I%:zsus Fr)d(%gar?)%%ad-ro thgtﬁxeasgle nt ujyecrl the

(60%, 0,279, F'iImmgl) asa D pensio e mixture was
stiffSl s 5648 I{’l e 12 M’ém‘ﬂ%etﬁé&yéﬁ?&né"’&@@?@ AYm AysIRer
wabaaeedzniione portion as a solution in 10 DMF (IOml). The reaction
mixture was stirred for 24 hours at room temperature, before it Was

po%%@ﬂ@i&z’ﬁl%@s@@ﬁ mby EWQ%RBQHMH&S&QMLQ%WF ﬁz%%}
of the E]’%%edﬂgi andchphas sotgi%ﬁa S04, f| tratlon the
dliqgg fin of’f eco pregplfa e gt gfﬁ(gfﬁfr’é)ﬁt et R iﬂ}%
thérf?ﬁ@ aéé%fﬁ’a BEOL il e @Wﬁﬁf@%@% 2t BoRRI-E oo Y-

MH%?DS@@MS@)M@J(M}@W&OBI&@M@MW} -dn@4e¥a@Bi2MH]1)m), 4.30
(2H, t), 3.71 (2H, 1), 3.25 (3H, s). Typical procedure for the Buchwald

Zfe(gzc(%ca)ﬁ()\guty%rsg metﬁ’-I h—l pyratrezl%H mlno) ’ggém t%%@ht}{ﬁ T)”?Ilﬂom

Yield (0.004g, 21%); "H-NMR: (400 MHz, CDCl/MeOD), 8.50 (1H, d), 8.22 (1H,
d), 7.97 (1H, 1), 7.91 (1H, 1), 7.63 (2H, d), 7.38 {2H, d), 6.25 (1H, 5), 3.01 {1H, m),
2.26 (3H, s}, 1.28 (6H, d).

Using the experimental conditions reported above (Method P) and the appropriate
starting materials, the following derivatives were prepared:
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20 phthalazin-l-one
4-Bromo-2-(2-methoxyethyl)-4-bromo-2H-phthalazin-l-one (0.57g,
2.0mmol), 1- (tert-butyl)-3-methyl-1H-pyrazol-5-ylamine (0.46g, 3.0mmaol),

8mg, 3.0mmol), tris(dibenzylideneacetone)-dipalladium (O
&8&&9(’% f?mol) and 4,5- bis(diphenylphosphino)-9,9- dlmeﬁt)ﬁ Xanth ésném
(0.17mg, 0.3mmol) were dissolved 25 in degassed dioxane (IOml). The
reaction mixture was heated with stirriri§ite 130C for 8 hours and then
cooled to room temperature. H20 (100ml) was added and the

precipifajed sqlid jasg tered and washed wi acetptg,
raw produ%t was p rlflgd over Si ?(%ege (ethy acgﬁ%e he otanglé‘g{é,/g| 0 7L ﬁ&)

eth re-the-title compout d (0 ARH 65% \/IP rﬂ WO

2006/032518 PCT/EP2005/010311 18&}3 %)Q MHz, D6-DMSO)
8.22-8.31 (3H, m), 7. 952( s'e:QBut%lG (1K, 8, Zé 4.05 (1H, t),3.55
(1H, t), 3.17 (3H, s), Clﬁ} 4 (9Hg3k §’|+ = 356.3
(MiH)+. Typical proce @ ‘deprotectoy o i(am’fbu yl protected
pytazolest's methyl- 2H~pyrazoi— m), 7.64 (ZH, d), 374.13
2-(R-Methoxyethyl)}4- (Mathw);’!ﬂpyraioi’%i Ié:rﬁhﬂé H-phthalazin-l-on
e 14-(2-tert-ButyI-5-methbﬂ lzl,pyra‘;gl-"- ethoxy-ethyl)-2H-
phthalazin-I-one (0{36g, 1.0 mmol) was |g§’ca %nflﬁﬁm c acid (20m1)
and heated at reflyx for 4 h. The resultingraw p5Q@ L@gﬁwas dissolved in
H20 and dichloromethane, after evaporation otformic acid. Addition of

NaHCO3 resulted in 10 precipitation of a solid, which was collected by
flltraMoH1 % ibseque tcou %hln ith H20, dichloromethane and diethyl

.'s--.,._ - 13
etheran VNG Fatroet IR he Haky S BRRict

2 ( .', ver .a '«.‘ ...l' 1‘7 B A4 "" 2 ” 2ol L2- DA P {h nJI.E.;' —21‘_{-

phttehideiadoietexample 0-1) (0.28g, 94%). 'H-NMR: (400 MHz,
D6-DMSO0) 9.21 (1H, s), 8.43 (1H, d), 8.29 (1H, d), 8.14 (1H, 155),

7.84;;{2&@3%;1&@igdgﬁhg;%so)%fl%é&%% 3,74 (2H,1),3.33 (3H, ),

2.23 (3 (ESI+) smg the experimental
conditions reported above (Method 0) and the appropriate starting

matériafs, pherts|biniag neithigv 86 drerebreparddeExammgleoNon to a stirred

Systeirtatic napteliklNMRyMES {ABBg, Mihihpl(4004vHiz, 438 PMS0)1 106
temperature. The reaction mixture was heated to 125°C for 2 hours, and then
allowed to cool to room temperature. The suspension was poured into H,0
(100mi} and the resulting solid was removed by filtration. The mother liquor was
acidified with conc. HCL The resulting solid was collected by filtration and dried in
vacuum to give the title compound (1.0g, 8% yield) as a white solid. "H-NMR: (400
MHz, De-DMSO) 11.91 (1H, br. s), 8.30 (1H, d), 7.91-8.03 (3H, m), 7.83 (2H, d),
7.51 (2H, d); MS (EST) = 365.0 (M+H)"™.

2-Biphenyl-4-yl-4-hydroxy-2H-phtalazin-1-one

4-Hydroxy-2-(4-iodophenyl)-2H-phthalazin-1-one  (0.1g, 0.3mmol), phenyl
boronic acid (0.04g, 3mmol), palladium black (0.02g, 0.2mmol) and KF (0.1g,
18mmeol) were dissolved in MeOH (2ml) and heated at reflux for 7 h. Removal of
supernatant palladium by filtration, extraction with H,O and subsequent filtration
of the precipitated solid yielded the desired title compound (0.07g, 78% vield) as a
white solid.
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2-(2-Methoxy-I- (1H, s), 9.18 (1H, methyl-ethyl)-4-(5- s), 8.43 (1H, d), 8.29
(1H, d), 0-2 methyl-2H-pyrazol- 7.83-7.91 (2H, 314.1 3-ylamino)-2H- m),
6.27 (IH, s), 5.35 (IH, m), 3.76 phthalazin-l-one (1H, t), 3.48 (1H, m), 3.23
25 (3H, s), 1.26 (3H, d) WO 2006/032518 PCT/
@;93%%%%?9 0-3: cis-2-(4-tert-ButyI-cyclohexylZ4-(5-metE£— %@é&i !
)lamino)-2H-phthalazin- I-one cis-4-Bromo-2-
(4-text-butyl-cyclohexyl)-2H-phthalazitb2l-one 5 450 mg
4-Bromo-2H-phthalazin -I -one (see Method E), 469 mg trans-4-tert.-

bu lohe d 787, [ sphi e disslved.i
ol 4 B e N o iz
3077 Btk Wa%%%ﬁ#ﬁlfé’d? 16t Brinpe RS templeraddve - m
water and 50 ml ethyl acetate were added and the organic phase
Zeﬁ;ﬁrﬁﬁﬁ%&wwmheﬁi w&?wﬁ%@rﬂd mdﬁm@ﬁ&h&;ﬁ;fﬁimi@ dedteibed
YINQ ARG §VRPRL t&gsg eﬁ%ﬁ" CANASEHOBRAIE P9sSHEribed in
eluting with a gradient of heptane, to heptane /ethy| acetate 1: ield 4
AR (RO FHRSIPBRIRG. DO RIS EHE
covplethwith--tehelisinh=-gomietpbipihylazol-5-ylamine and
subsequently deprotected by formic acid 15 treatment as described for
0- Ve £ip=a-k4rtert: Fay, Ffam $‘)eﬁﬁ1¥ shthalazin-1-one
ZH%-Lpﬁy?rEgg%%gfl aéﬁ%ﬁ%thaﬁ%n-l-%(example%-3). MS (ESI, M-H)
378.2. Method P Example P-i
2-(Hislsh (Y BB AP hen - NER i AR MBS T4 Rr k298N &5 iopt 868 (11 d),
phthédaii; | ne b kBidr oxy-28{44igd prpyiphis h§ 1§22k ipIthaltdin O 66ad 1H,
4-1spprapymhenvt hychazinedaydieehipride (2.77g, 14.6mmol) was added

in one

Example Q-2; 2-(2'-Methyl-biphenyl-4-y]1)-4-(5-methyl-1H-pyrazol-3-ylamino)-
2H-phthalazin-]1-one

4-(1-tert-Butyl-5-methyl-1 H-pyrazol-3-ylamino}-2-(2’-methyl-biphenyl-4-yl}-2H-
phtalazin-1-one

4-Bromo-2-(2’-methyl-biphenyl-4-yl)-2H-phtalazin-1-one (prepared from the
appropriate starting materials in analogy to Method Q-1) was coupled with 1-zert-
butyl-5-methyl-1H-pyrazol-3-ylamine in a Buchwald reaction as described in
Method O to give the title compound (0.049g, 31% yield).

"1-NMR: (400 MHz, Dg-DMSO) 8.44 (1H, 5), 8.40 (1H, d), 8.33 (1H, d), 8.05 (1H,
t), 7.97 (1H, 1), 7.62 (2H, d), 7.40 (2H, d), 7.30 (2H, d}, 7.24 (2H, d), 6.00 (1H, s),
2.28 (3H, s), 2.12 (3H, s), 1.57 (9H, s); MS (BSI") = 464.36 (M+H)".

2-(2'-Methyl-biphenyl-4-v1)-4-(5-methyl-1H-pyrazol-3-ylamino)-2 H-phthalazin-

I-one

4-(1-tert-Butyl-5-methyl-1H-pyrazol-3-ylamino)-2-(2’-methyl-biphenyl-4-yl)-2H-
phtalazin-1-one was deprotected with formic acid as described in Method O to give
the title compound (0.036g, 83% yield).
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portion to a stirred mixture of phthalic anhydride (2.0g, 13mmol) in. acetic
acid .25 (25ni1) at room temperature. The reaction mixture was heated to
125C for 2 hours, and then allowed to cool to room temperature. The

pension was poured into H20 (100ml), NaHC %
ﬁ%@v&%’% ded and the resulting solid was removed by fl|'[?a§[]l$8 ﬁs’?umsn
mother liquor was acidified with conc. HCl The resulting solid was
collected by filtration and dried in vaculithto give the title 30 compound
(1.62g, 45% vyield) as a white solid. WO 2006/032518

PCTHER2QQ5/Q00311:, ﬂ@DM&@M&Q@@DN@E@@ﬁ@&d%%i&rﬁ%wmﬂ,
8. %g G4, ?W&zf@soéln’r? %2 (%Zcﬁ?"} B AR 2 oDt 98 @5 MY, ),
“Bromt

o%ﬁ%%é.fi NN %“Z%H RS

4- Hydroxy -2- (4 |sopropylphenyl) -2H-phthalazin- 1 -one (0.10 g,

56 adargromes (0.41g, 1.4mmol) and
Z@Qﬂﬁﬁw l&m&@ﬂh A2 Sy HRRMON WeFe SRS 91 P0G
for. §Pnr'}f"ltlﬂ HZO Slglgeml) was added after coo |ng to room temperature.
ExTractton with olcnloromethane drying of the combined organic phases
over Na2S04 and evaporation of the solvent yielded the desired
cofmpladra {0 D6 1A 96y amini iy iwhenybetHaptitbalamy tfuiiher 10
characterization. This material was then used in the Buchwald reaction

wi I-5:vlamine followed b
LDI% Q:[%r%bl{[ Q?hﬂh%t Z?é&@%}fl? Zﬁy %ma@z% 2 &O & d“ins el%aradoffom

éajgﬁ ‘J(;O&’?g%r%%ﬁdlon %Y 861518 : _%Sm erﬁgn 0% B. 'H-NMR: (400

4 @ﬁ%%@ﬁ%@ﬁréiéﬂﬁ%ﬁ?w@&ﬂ%tﬁh&é&n&ﬂr@)hﬁ{exéxﬁmé (REL)ALBLS
2-(#380propyl-phanyis-(5-methyl-2H-pyrazol-3-ylamino)-2H-phthalazin-I-
one Yield (0. 004g 21%); 'H-NMR: (400 MHz, CDCI3/MeQOD), 8.50 (IH, d),

1H, d 1Ht 2d7382Hd625
I%Ig r§00 ({3 )wﬁf%igt@'#’ 5‘1’1 %gf (%%‘S]dtlf hfgsmg%h(e expgzrlmental
condltlons reported above (Method P) and the appropriate 20 starting
mététidioxiel folloviiing aenithiilpds wb el prephabdinAI 200616825 185mmol)
PGHERZOPBMNLO3LIbroklie ExapplerNgoiPysienatic nameir=NYR M$,0
(AELH'OnM"'VUQQ 400 Mﬁ;’cgﬁing to room temperature. The precipitated solid was

collected by filtration and washed with H,;0. Drying of the solid in vacuum gave the
title compound (0.4 g, 66% yield).

"H-NMR: (400 MHz, De-DMSO) 8.39 (1H, d), 7.95-8.12 (5H, m), 7.79-7.99 (2H,
m); MS (ESIT) = 370.98 (M+H)™.

This matexial was then used in the Buchwald reaction as described in Method A to
give the corresponding 4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(3-trifluoromethyl-
phenyl}-2Fd-phthalazin-1-one (example R-1).

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(3-triflucromethyl-phenyl)-2H-
phthalazin-1-one

Yield (0.078g, 19%); "H-NMR: (400 MHz, Dg-DMSO) 11.95 (1H, s), 9.38 (1H, s),
8.53 (1H, d), 8.41 (1H, d), 8.20 (2H, s), 7.98 (2H, t}, 7.94 (2H, ©), 7.69-7.74 (2H,
m), 6.27 (1H, s), 2.19 (314, s).
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DMSO) 9.29 (1H, 2-(4-sec-Butyl- s), 8.50 (1H, d), phenyl)-4-(5- 8.36 (IH,
d), 7.89-7.98 (2H, P-2 methyl-2H-pyrazol- m), 7.64 (2H, d), 374.13
3-ylamino)-2H- 7.32 (2H, d), 6.22 hth h (IH, s), 2.67 (1H, p zi 1 -one m),

1.62 (2H, m), 1.24 (3H, d), 0.84 (3H, _t) Me -
\éﬁ}z%@i%ggging with 2-(iodophenyll-phthalazinones Example 0-1:2‘}05'!0103]1
2-Biphenyl-4-yl-4-(5-methyl-IH-pyrazol-3-ylamino)-2F7- phthalazin-l-one 5
4-Hydroxy-2-(4-iodophenyl)-2H-phthd@¥in-lI-one 4-lodo phenyl hydrazine
(8.97¢g, 36.4mmol) was added in one portion to a stirred mixture of

phihalic anhydride (3,99, 335mal ipgsgﬁgg %@vé“gﬂﬁ‘éh?&cf 99Mhd Buchwald
tempe%ature._ he reactign mixture was heated to 125C for‘% ho%rs, d.
R R TE b b FO TCHBERERS TR LEBARLEN wiie folireie
intdeHROVesTOaR Iy epatidhe resulting solid was removed by filtration. The

mother liquor was acidified with conc. HCI. The resulting solid was

chitestedby dilfrafencandidrieddn |vacuum tH-giWdRhe title qovifpOishd, M-+H)
1.0g, 8% yield) as a white solid. 'H-NMR: (400 MHz, D6-OMSO) 11.91

(1

(IFBFS), 830 (T -8 03B MASDZENE0 1Y 7.51 (2H, d):;
MS (ESI+) =3 35%&%2;%phemyl%-@l}zﬂ,-b\)jam&y}ﬂﬂ-;bhtalazin-l-one
4-Hydrox -2-(4-iogigghggylj:@i:l-pﬁtha&iéz&ﬁol(lbhél)(d-f , 0.8mmo)),, Eenyl
boroni&Acid (0.0p!g:nswqmlénﬁalladid% K . @.2mmol) and ﬁ
(0.1g, 18mmol) Werpithetusivett in !\gggl’-l ( H%% ted at reflux for 7
h a u{gﬂ} f

| Removal of R0 supeA¥&tant pall )gj} fratiopsexiraction with H20

and subsequent filtration of the precipitate §@$rpk,>@jjafded the desired title
cpmpound (0.07g:-(8% el ds a4 While sahigl. YW een/02518
PCT/EP2005/01031dyrazol-3- 11.96 (1H, s), 9.33 (1H,
R-3 ylamino}~2~ S), 8.55 (}.H, d), 8.41 368.3
naphthalen-2-yl- (1H, 4}, 8.30 (1H, s),
2H-phthalazin-1- | 7.87-8.05 (6, m), 7.58
one o (2H, m), 6.31 (11, s},
2.17 (3H, s)
2-(2-Chloro- (400 MHz, Dg-DMSO)
phenyl)-4-(5- 11.98 (1H, s), 9.27 (1H,
R4 methyl-1H- s), 8.51 (1H, d), 8.33 3573
pyrazol-3- (1H,d),7.99 (1H, 1), 7.91
ylamino)-2H- (1H, 1), 7.61-7.68 (2H,

phthalazin-1-one m), 7.50-7.53 (2H, m),
6.06 (1H, s), 2.13 (3H, s) |

Method S

phthalazin-2-vli-benzamide

4-(4-Bromo-1-0x0-1H-phthalazin-2-yl}benzoic acid

The title compound was obtained from the appropriate starting materials using the

experimental conditions reported above (Method R}.

Yield (0.65g, 33%); '"H-NMR: (400 MHz, Ds-DMSO) 13.10 (1H, s), 8.39 (1H, d),
8.01-8.12 (5H, m), 7.80 (2H, d); MS (ESI™} = 345.13 (M+H)".
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- 192 'H-NMR: (400 MHz, D6-DMSO0) 11.88 (1H, s), 8.33 (1H, d),
7.89-8.03 (3H, m), 7.78-7.86 (6H, m), 7.50 (2H, t), 7.39 (1H, t), ; MS
(ESI+) = 315.3 (M+H)+. This material was then brominated with neat

0 xybromide as described in Method R and su
ReARRRUG PRERAERN 010511

chwald reaction as described in 5 Method A
corresponding 2-Biphenyl-4-yl-4-(5-methyl-1H-pyrazol-3-
ylamino)-2H-phthalazin-I-one (exanpi&®Q-1).
2-Biphenyl-4-yl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one
Yield ((0836.020%8);- 1H-PUMRa LA M. REHPNSOM:2id6 (1H, s), 8.58
(1H, d), 8.45 (1H, d), 7.95 (8H, m), 7.87-7.92 (6H, m), 7.56 (2H, t), 7.46
(1Hé’1 .35 (IH 10 s) 22 (1311 S);.MS (ESI+) = 394.6 (M+H)+. Example

2 S R IR ER A S HEREP S Ry ek ORs-PrdringgD and L.T-
ZFFMli’mﬁ’llézlmlﬁ-@ﬁé (0.10g, 0.65mmol) were dissolved in DMF (10ml) at room
4-(tertgrérButy)-btetathynibe gprazal-3fylamneyhzicd r methyirbipaepidby brere

2%&&&%@'%%%%@ continued for 4 h Ev oratlon of the selvent under reduced
4-Bromo-2 me h\x/l- |p |- 4my talazln - on% prepared from the
)

ap opn?ffe artlng Mateha s iana ogy otﬁ[gfﬁgd ) fusa Bt ddRRRS
F6y 1 sslptismhyantHepgpassionywhniise PhEm ubawaien reaceivns dbe title
descntpednd (MEMOUD toekiy SR e (d0Mmigdinmd OIIMSE)3L96 yield)) 2838
'H-NMR. (496 (Yiiiz) RGRMEQ), 8.44 6+ ap)7 8AQKLH D8 B3(1, d),
8.05 (1H, t), 7.97 (1H 1), 7.62 (2H, d), 7.40 (2H, d), 7.30 (2H, d), 7.24
@), 000,09 220 L9, G2 1L LI CH A MSIGSS,
2 (QNM&h;ﬂon‘fﬂnem}m-;}r)%(swhétﬁgﬁca_mwazﬁ@mmlrﬁa)dzmm)tﬁam~
in- THoplel2zin-2-yl]-benzamide (example S-1).
4 (1 -tert-Butyl-5-methyl-1H-pyrazol-3-ylamino)-2-(2'-methyl-biphenyl-4-yl)-

talazi rotect with for ic aC|d |bed
Met ?Bto% %/egtﬁ'e?‘y Ie%% ounga éﬁ%/le d)pd%éazm‘ -
2088163958 PCT/EP2005/010311 193 'H- NMR (400 MHz, D6-DMSO)
9.29 (1H, s), 8.52 (1H, d), 8.40 (1H, d), 8.17 (111, s), 7.97 (1H, t), 7.93
(IHyigld 782062 1 dow); THRNEH (o TRE,(HLDMs0)291(34418),s 2 833(3HY, 5),
z)e%%%%z(él% BsMIHES! Ha 408 185 Mehag B 7 Lrominaton, ip;

ogve

Method T
Example T-1; N-{4-[4-

2-yH-phenvll-acetamide

2-(4-Amino-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one
(C-2, 0.050¢, 0.15mmol) was dissolved in pyridine (1ml) at 0°C. Acetylchloride
{0.0241131, 0.33mmol) was added and stirring was continued for 30 min at 0°C
before the mixture was allowed to warm to room temperature. The solvent was
evaporated after 2 h stirring at room temperature. The residue was diluted in
MeOH {1ml) and treated with conc. NH; (1ml). The title compound was obtained
after stirring at room temperature for 24 h and evaporation of the solvents in
vacuum {0.016g, 29%).



5 Example R-1.
4-(5-Methyl-1H-pyrazol-3-4amino)-2-(3-trifluoromethyl-phenyD-
2H-phthalazin-I-one
Vef(ﬂxd{ -%—(3 trifluoromethylphenyl)-2H-phthalazin-l-one 2005010311
roxy-2-(3-trifluoromethylphenyl)-2H-phthalazin-I-one Wa reB red
from 10 3-Trifluoromethyl phenyl hydrazine as described in method B.
'H-NMR: (400 MHz, D6-DMSO) 11.959dH, s), 8.31 (1H, d), 7.91-8.10 (SH,
m), 7.74 (2H d); MS (ES|+) = 307.14 (M+H)+. 4-Bromo- 2-

(3 -trifl h
g roxy 2 tg@:?#foro ﬁweﬁfw% %ﬂ{bf‘?}haﬂam I}-{dné ?02 gd%H $) 842

é e ?13r ORyBroriitls 15046 Brhihdt) Were sBrid 34t -
150(.?4%r @H, HQ@S(MR%)& W&‘iis(hﬁdéﬂ after cooling to room temperature.
The precipitated solid was collected by filtration and washed with H20.
Dryi C €. PRQUN @% yiel
Htlﬁ'\lﬁl\% &Ii%:ﬁﬁd&vﬁ éé%ﬁ!tﬁs%‘é %G%t@ﬂ )887% 5%;& 1%4 EPPoRTEt, §ta7r‘£3
fi¥ tepig! 15 lﬁ@%ﬁ J%‘%"@%Wﬁvfﬁ-rﬁ?”‘?%s material was then used in
he Buchwald reaction as described in Method A to_give the

—*

orrepandiny «-(5iMahydtdsayrazel-3-ylamnaHaK3-trifluste mesihy v+ H)
henyl)-2H-phthalagin-I-one (example R-1). 4- (5- Methyl-

o 0

—

f-pyrazol-3-ytamino)-2-"(3-triftuoromethy ey 45i= 29 phthatazin-i-one
ield (0.078g, 19%); IH-NMR: (400 MHE, DaRMSQ@p11.95 (1H, s), 9.38
IH, s), 8.53 (1H, Ji) 8.41 (1H, d), 8.20 (PHE, s),W%S](HH 1), 7.94 (211, 1),
69-7.74 (214, m), 62 Methowy , 6/032518
CT/EPéo%S/oms 111419 ,}‘tﬁé}:e f téPc%ﬁ@mons reported
bove (Method Ranayﬁaﬁﬁg}v\@ SEE éﬁnﬁa and tis.35
ppropriate starting, m @Igmj: & folloy were prepared:
xample-No. SysteLn Henppme -tk R M$, (& '(‘Iﬁ/ltﬁ 4-(5-Methyl-1H-

(400 MHz, D6-DMCO) pyrazol-3- 11.95| (44 £210.263(4, |"tam;nol_2 !a_
s), 8.50 (1H, d), 7.98 R-2 keno (IH, d), '7.8@799%@4,3}411017
5

oD <

(400 MHz, Ds-
) DMSQ) 9.33 (1H,
2,2-Dimethyl-N-{4- | =y 93)7 (1H (s)
[4-(S-methyl-1H- 00 e
T.3 pyra§01“3“Y§a§’1n°)” (1H, d), 7.87-8.01
~0X0-1.t1- (2H, m), 7.75 74
phthalazin-2-yl}- (2H, d), 7.63 (2H,
phenvl}ﬁd d), 6.28 (1H, s),
propionamde 2.21(3H,s),1.26
(9H, s)
(400 MHz, Ds-
DMSO) 1040
N-{4-[4-(5-Methyl- | ;73" ) 9}.28 (1H,
T4 1H-pyrazol-3- s), 8.53 (1H, d),
ylamino)-1-oxo-1H- 8.37 (111, 1), 7.30- 437.55
phthalazin—ZwYI} - ‘8 10 (liH’ II;)
phenyl}-benzamide 6.27 (1H s), 221
(3H, s)
(400 MHz, Ds-
DMSO) 9.85 (1H,
N-{4-[4-(5-Methyl- d), 9,2)5 (1H,( )
s WH-pyrazol-3- - 1 g 50" (11, 4), 8.36
- ylamino)-1-oxo-1H- (1H, d), 7.92-7.99 411.19
phthalazin-2-yl]- (Z’H ;n) 7.68 .
methafelse;}g)}z;amide (?){)6%}17(‘?}1‘1(3{ ’
3.07 (31, s), 2.19
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15

p_phenY1) 2H-phthalazin-I- m), 7.73 (2H, d), 7.44 one (2H, t), 7.19 (1H,
t), 7.11 (4H, d), 6.24 (1H, s), 2.19 (3H, s) 4-(5-Methyl-1H- (400 MHz,
D6-DMSO) pyrazol-3- 11.96 (1H, s), 9.33 (1H, R-3 ylamino)-2- s), 8.55
368.3 naphthalen-2-yl- (IH, d), 8.30 (1H, s),
%685709(% %%H m), 7.58 one (2H, m), 6.31 (IH, s), 2.17 (3H'S %f%%f‘b“
2-(2-Chloro- (400 MHz, D6-DMSO) phenyl)-4-(5- 11.98 (1H, s), 9.27 (IH,
R-4 methyl-1H- s), 8.51 (IH, d), 8.33 862.3 pyrazol-3- (1H, d), 7.99 (1H, 1),
7.91 ylamino)-2H- (1H, t), 7.61-7.68 (2H, phthalazin-l-one m), 7.50-7.53

(4 H, APE}(IH, 3) &3!—1 S)_5 Method, ple8=1
é‘]t’qh%?- ?5 me héﬁs yraz&o ylamino)-1-0x0-1H- Ms (BST+, M+H)
nthalazin-2-yl1-bepnzamide 4-(4- Bmm -l-oxa-ll-phthalaz|n-2-yl)benzoic

ie-10-Fhe tit!e compound was-obtainé
materials using the experimental conditions reported above (Method R).
Yieiddh&65y, 33%);'H- NMR (400 MHz D6- DMSO) 13.10 (1H, s), 8.39 (IH,

m-oz

USHESIRORE methyl-b enzamide

4-(4- Bromo [-oxo-IH-phthalazin-2-yl)benzoic acid (0.15g, 0.43mmol) and

1, 2-(¢arblonylgheniph2o(S(Gukdiy) Q B 5miarol) 3mgaentlis solMeshin DM (1eial)

at pgan. tegperatiien Metixk 2i5e; (9. 33mf, azMmeion ingtakmor),

0. §§m@89nzy%rcﬁeneacetone) -dipalladium  (0.026g, 0.028mmol) and 2-(di-t-
butylphosphino)-biphenyl (0.017g, 0.057mmol) under argon were heated to 100°C
for 17 hours, and then allowed to cool to room temperature. The solvent was
evaporated in vacuum, the residue was diluted in HyO (50ml) and the resulting
solid was collected by filtration. Purification of the raw product by chromatography
over silica gel with dichloromethane:MeOH (20:1) gave the title compound
(0.002g, 29 yield) as a white solid (example U-1). '

"H-NMR: (400 MHz, De-DMSO) 12.0 (1H, 5), 9.23 (1H, s), 8.49 (1H, d), 8.33-8.37
(2H, m), 7.88-7.97 (2H, m), 7.54 {2H, d), 7.28 (2H, 1), 7.15 (4H, m), 6.86 {1H, t),
6.25 (1H, s), 2.19 {3H, s); MS (API"} = 409.0 (M+H)". -

Using the experimental conditions reported above (Method U) and the appropriate
starting materials, the following derivatives were prepared:

Example-No. Systematic name "H-NMR MS (APT+, M+H)

{400 MHz, Dg-
4-(5-Methyl-1H- | DMSO) 9.21 (1H,
. . , 849 {1H, d),
pyrazol-3-ylamino)- 8)8‘35 (1(1;1’ d),)
U-2 2-(4~morpholin-4- 7.82-7.96 (2H, 403.54
- N-2H- m), 7.55 (214, d),
vhebenyll 2B G oL 4), 6.26
phthalazin-1-one (1H,s), 3.77 (411,
t), 3.18 (4H, 1),
2.19 (3H, s)
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5 added and stirring was continued for 4 h. Evaporation of the solvent
under reduced pressure, dilution with dichloromethane, extraction with a
saturated aqueous NaHCOS3 solution and evaporation of the solvent in
e the title compound (0.12g, 77% yield) 'H-NMR:.£400
D6-DMSO) 8.55 (1H, d), 8.38 (1H, d), 8.10 (1H, t), 8.03 (2H, d) 8.02
d), 7.73 (2H, d), 2.82 (3H, d). 10 This material was then used in the
Buchwald reaction as described in M&¥Rod A to give the corresponding
N-Methyl-4-[4-(5-methyl-IH-pyrazol-3-ylamino)-I-oxo-
IH-phthalaeing-yI}-bepszanide kexprmnle S-y NrMethyl4vs (apr+, M+H"
[4-(5-methyl-IH-pyrazol-3- ylamino) 1- ()xo IH- phthalazin-7 -yl]- benzaraide

1I" Niald LO- OO0 - 1004 111 NAAD

P T1TCTU \U.UU\JQ, HO70), TTTINIVITY. _(’-PU IVI 60 WIZII% U} J.195 (1H, S),

933 (1H, s), 8 5% (2H, 4 d{;{q § m), 6.27 (114, s),
2,74 (3H, s), 2.20 (3H hQ TExaypp}g;rm D,

N|14-14-(5-Methy}- fﬁﬁ& 2563 %Rmino)sBoxEEIHphthialazin- 20

24yll-phéii}-acet iﬁﬂﬂepyrrohdm 1-vl- | 7.82-7.99 (2H, 387.54

2-(4-Amino-phenyI)-4-(ﬁaéﬂ¢]thyl-1u-|-pyra‘?(3i ﬁ)% H-phthalazin-I
§t|

%0311

-gne (C-2, 0.050gq, %@m@g{)l\/_\@%dr e (1-ml) at OC.
Acetylchloride (0.024m1, O.33mmol) “ gand rring was
continued for 30 min at 0C 25 before qhe mlg@qrzmm@s allowed to warm to

room temperature. The solvent was evaporated after 2 h stirring at room
temperature. The residue was diluted in MeOH (Iml) and treated with

M{Iml) The tltle compound was obtalned after stlrrlng at room
A -fict DA 4 ik e B i ) 1 $1Ne

COncE

D6- DMSO) 11.93 (iH, s), 10.08 (1H, s), 926 (1H s), 8.49 (IH, d) 8.36

(|H §%W185 (ﬂ,m}rg)% £1 rl: 55 &S %é%%é%,len?%% a’?‘%gr%msgns

re aé’éb%/é’%md the approprlate starting 5 materials, the following
derivatives were prepared: Example-No. Systematic name 'H-NMR MS

(EStb, M+ rdAHI0MHZNBG - phenyl)-2H-phthalazin-1-one {prepared as described
in Method R), 91 mg 1-tert.-butyl-3-methyl-1H-pyrazol-5-ylamine, 310 mg cesium
carbonate, 21 mg 4,5-bis(diphenylphosphino}-9,9-dimethylxanthene and 16.4 mg
tris-(dibenzylideneacetone)-dipalladium in 2 ml dry dioxane were stirred under
nitrogen at 100 C for 18 hrs. The solvent was removed under vacuum and the
residue stirred with 50 ml water. The crude product was isolated by filtration,
washed with water and purified by chromatography on silica, eluting sequentially
with heptane, dichloromethane and finally dichloromethane / methanol 60:1.

Yield 180 mg {74%) of the title product.

4-(2-tert-Butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-piperidin-1-yl-phenyl)-2H-
phthalazin-1-one

4-(2-tert-Butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-chlorophenyl)-2H-

phthalazin-1-one (0.10g, 0.25mmol), piperidine (0.025g, 0.29mmol), NaQtBu
(0.033g, 0.34mmol), tris-(dibenzylideneacetone)-dipalladivm (0.06g, 0.008mmol)
and 2-(di-t-butylphosphino)-biphenyl (0.004g, 0.014mmol) under argon were
heated to 100°C for 19 hours, and then allowed to cool to room temperature. The
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30

DMSO) 11.93 (1H, s), 9.90 (IH, 2-Methoxy-N-{4- s), 9.26 (IH, s), [4-(5-m
ethyl- | H- 8.50 (1H, d), 8.36 T-2 pyrazol-3-ylamino)- (IH, d), 7.88-7.98
405.35 1-oxo-1H- (2H, m), 7.77 phthalazin-2-yll- (2H, d), 7.64 (2H,

whehiasgtamide d), 6.24 (IH, s), 4.04 (2H, s), 3.41 (3H, §)¢ %,&1924@-&,1@}1

(400 MHz, D6- 2,2-Dimethyl-N-{4- DMSO) 9.33 (1H, [4-(5-methyl-IH-s),
9.27 (1H, s), pyrazol-3-ylamino)- 8.55 (1H, d), 8.36 T-3 (1H, d), 7.87-8. Ol
1-0x0-1H- 417.4 phthalazin-2-yl]- (2F£%m), 7.75 phenyl}- (2H, d), 7.63 (2H,
propionamide d), 6.28 (1H, s), 2.21 (3H, s), 1.26 (9H, s) (400 MHz, D6-

N- iéi'\[éh(@v!d\é %%QQKEIQM%QQ&Q&&Q W RyERgek3s @Mteq)lrp}g%(%kbnﬂi $Vthe

amino 437 .55
L T R s R %féﬁﬁ, 3 e oy mepdosy by
(3|er§’jﬂ(%f€}(§ ggge the title compound (0. 014g, 13% vield).

"H-NMR: (400 MHz, Ds-DMSO) 8.35 (1H, d), superimposed by 8.34 (1H, 5), 8.29

(1H, d), 8.01 (1H, v), 7.92 (1H, t), 7.31 (2H, d}, 6.92 (2H, d), 5.94 (1H, 5), 3.16 (4H,
m}, 1.61 (4H, m}, 1.55 (9H, s), superimposes 1.54 (2H, m); MS (ESI™) = 457.16
(M+H)™.

4-(5-Methyl-2H-pyrazol-3-ylamino)-2-(4-piperidin-1-yl-phenyl)-2H-phthalazin-

1-one

4-(2-tert-Butyl-5-methyl-2 H-pyrazol-3-ylamino)-2-{4-piperidin-1-yl-phenyl)-2H-
phthalazin-1-one (0.012g, 0.026mmol} was dissolved in formic acid (Iml) and
heated at 95°C for 4 h. The resulting raw product was dissolved in
dichloromethane, after evaporation of formic acid. Extraction with a saturated
aqueous NaHCO; solution, combining of the organic phases, evaporation of the
solvent in vacuum and purification by chromatography over silica gel with
dichloromethane:MeOH (20:1) yielded the title compound (0.006g, 57%).

"H-NMR: (400 MHz, De-DMSO) 11.81 (1H, s), 9.21 (1H, s), 8.48 (1H, d), 8.35
(1H, d), 7.87-7.96 (2H, m), 7.50 (2H, d), 7.01 (2H, d), 6.25 (1H, s), 3.21 (4H, m),
2.19 (3H, 5), 1.64 (4H, m), 1.60 (2H, m); MS (ESI") = 401.29 (M+H)".

Method W — Buchwald coupling with Boc-protected aminopyrazole
Example W-1; 2-(2-Chloro-4-trifluoromethyl-phenyl)-4-(5-methyl-1H-pyrazol-3:

vlamino)-2H-phthalazin-1-one

2-(2-Chloro-4-trifluoromethyl-phenyl)-2,3-dihydro-phthalazine-1,4-dione

1.74 g 2-(2~Chloro-4-triftuoromethyl-phenylamino)-isoindole-1,3-dione (prepared
from 2-chloro-4-triflucromethyl-phenylhydrazine analogously to method A) in 80
ml dry ethanol were treated with 347 mg sodium ethoxide and the mixture was
stirred at 85 C for 2 hus. After cooling, the mixture was evaporated and dissolved in
water. Precipitate was filtered off and washed several times with water. The
combined filtrates was acidified by addition of conc. HCI whereupon the product
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N-{4-[4-(5-Methyl- DMSO) 9.85 (IH, 1H-pyrazol-3- d), 9.25 (1H, s), T-5
ylamino)-1-oxo-I1H- 8.50 (1H, d), 8.36 phthalazin-2-yl]- (1H, d), 7.92-7.99
411.19 phenyl}- (2H, m), 7.68 methanesulfonamide (2H, d), 7.31 (2H, d),

BEAbdbls) 107 (3H, s), 2.19 WO 2006/032518 PCT/EPZS 9;0(3%%1]0311

-197 Example-No. :Systematic name 'H-NMR MS (ESI+, M+H)
Method U Example U-1:

4-(5-Methyl-11-nyrazol-3-vlamino)-2 “(aoﬂhenylamlno -pheny,
2H-2hthalazin-l-one 5

2-(fr<ciblenedp hewyd)sbitbedigt ity iadudi glandin e -3 Jpbithalkaz tirlsia
e BirhQ409 LaRmmeh apling (0034093 75mel, g&@@%&yﬁ? 940,

0. 43mmol) tris-(dibenzylideneacetone)-dipalladium (0.026g, 0:028mmol)
and 2-(di-t- butylphosphino)-biphenyl (0.017g, 0.057mmol) under argon
weré!éatenad 3o 10 for 17 hours, and then allowed to cool to room
temperature. The solvent was evaporated in vacuum, the residue was

dilgteehiRd-2Q:RAmb)anddhesasilling. $0lig-wasaeliegted by filtration.

Purification of the raw product by chromatography over silica gel with
dichloromethane:MeOH (20:1) gave, the title compound (0.00 9‘23 2% 5
) -

yiea) = Wufited soti e prerdged Somhuir: Coeriiien

1200 (ipysy 2 2@ O 28 yrendd ) (1iH, Y Fe(8B+8) 3B o¢ 2B (hP)ie7 BBRIMOIDN2ivhs
Mida&iafdr 3 )infn28: @ile Yoiftdh: (@R, MIwBB (Mnt) 1o 6@ IEHmPhratd@.
3 Nﬂ@ ’sMﬁn%}ﬁ)h aflpr%gl @M‘H Mtupes I@g IH&t%%‘P %Q %ﬁ%hqg{bda&tkgﬂﬁ'ated
reported ab ?.tlt}og rlate starti ateri

fol S\Nlﬁﬁs erl\%f ives were epar A Nfol %é%[ﬂ {h%ﬁﬂ% > The
'HYMARRRAS A pYE, R}Mﬁ&)wmdrmﬁfvgeﬂa(%%emymm DM@@)s@vzmt in

(13akuum gave a crude mixture of the title compound and its 2-carboxylic acid tert.-
butyl ester isomer, which were separated by chromatography on silica in ethyl
acetate / heptane 2:1. Yield 2.4g, 59%.

"H-NMR: (400 MHz, Ds-DMSO) 5.60 (1H, s), 5.27 (2H, ), 2.34 (3H, s), 1.51 (9H,
sk MS (ESI™) = 198.26 (M+H)".

Typical procedure for the Buchwald reaction with tert-butoxycarbonyl protected
pyrazole:

2~(2-Chloro-4-trifluoromethyl-phenyl)-4-(5-methyl- 1 H-pyrazol-3-ylamino)-2 H-
phthalazin-1-one

4-Bromo-2-(2-chloro-4-trifluoromethyl-phenyl)-2H-phthalazin-1-one  (obtained
from the above phthalazine-1,4-dione by bromination with POBr3 in analogy to
Method R, as reported above) (0.15g, 0.37mmol), 3-amino-5-methyl-pyrazole-1-
carboxylic acid tert-butyl ester (0.080g, 0.41mmol), Cs;CO; {0.033g, 0.34mmol),
tris-(dibenzylideneacetone)-dipalladium  (0.017g, 0.019mmol) and  4,5-
bis{diphenylphosphine)-9,9-dimethylxanthene (0.022g, 0.037mmol} in 2 ml dry
dioxane under nitrogen were heated to 100°C for 18 hours, and then allowed to
cool to room temperature. H;O was added and the solvent was evaporated in
vacuum. The resulting solid was collected by filtration. Purification of the raw
product by preparative HPLC gave the title compound (0.069g, 44% yield). 'H-
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pyrazol-3-ylamino)- s), 8.49 (1H, d), 8.35 (1H, d), U-2 2-(4-morpholin-4-
7.82-7.96 (2H, 403.54 yl-phenyl)-2H- m), 7.55 (2H, d), 7.04 (2H, d), 6.26
phthalazin-l-one (1H, s), 3.77 (4H, t), 3.18 (4H, t), 2.19 (3H, s) WO
wB036i93er18 PCT/EP20051010311 -198 Example-No. Systemafic. nams:;
'H-NMR MS (APIs, M +W) (400 MHz, D6 4-(5-Methyl-IH- DMSO) 9.21

(IH, pyrazol-3-ylamino)- s), 8.47 (1H, d), 8.33 (1H, d), U-3
2-(4-pyrrolidin-1-yl- 7.82-7.99 (2H, 38764 phenyl)-2H- m), 7.45 (2H, d),
6.61 (2H, d), 6.21 phthalazin-l-one (1H, s), 3.28 (4H, s), 2.17 1.98 (4H, s)

Maﬂde@@mnkeM—bMSO) 11.92 (1H, s), 9.34 (1H, s), 8.54 (1H, d), 8.35 (1H,

4- (5)}'\1’&?{alg P?s’ﬁf? k- Yiaminqka: GhnipgLidi;! J“i”l"') 3H, s); MS (ESI*) =

4- ( tﬂ{% methyl -2H-pyrazol-3-ylamino)-2-(4-chloro-phenyl)-2H-
phthalazm -I-one 200 mg 4-Bromo-2-(4-chloro-phenyl)-2H-phthalazin-l-one

(prﬁﬁ@lﬁ%@@‘éfﬂewfb% m(Mﬁﬁﬁﬁgr&he%ﬁ?thenyl) 2H- phthalann I-one, 4-

1 t t ine, 310 mg I
%9*" ?@é% %““e!*?‘f 2 ot
&E@Fﬂimé s eP&?fé‘f‘ng‘Hﬂégﬁﬁﬂfﬁ‘isﬁ%?‘&@P CHOWARE KRS
sturﬁé@mﬁsemﬁmég%hwwmwérﬂ@ﬁ@@ﬁ@ﬁoﬂ%hﬁ%aﬁ@hdmboxvhc
undervachun! astertaesivesidue stirred with 50 ml water. The crude
product was isolated by filtration,

Example-No. | Systematic name "H-NMR MS (ESI+, M+1H)
4-(5-Methyl-1H- | (400 MHz, Ds-DMSO)
} py}:fazgl-zfi"@ 11.97 (1H, s), 9.30 (1H,
W2 ylamino)-2-(4- s), 8.53 (1H, d), 8.38 402.21
trifluoromethoxy- | (1H, d), 8.01-7.88 {m)
phenyl)-2H- and 7.90 (d, together

phthalazin-1-one 4H), 7.51 (2H, d), 6.25
(1H, s), 2.20 (3H, 5).
(400 MHz, Ds-DMSQO),

e 4 (;y_ﬁg;}’;"_m“ 12.05 (1H, s) 942 (1H,
- Jamino)2.(4- | 8,854 (1H, d), 836-8.42
nitro-phenyl)-2H- (3%{’7%)}: %1052"?21}? {2}){’
. m), /.71-6, » ),
phthalazin-l-one | o 55" /11 o5 93 (37 o)
{400 MHz, Ds-DMSO),
9.22 (1H, s), 8.50 (1H,
d), 8.35 (1H, 4), 8.03-
7.84 (2H, m), 7.62 {(2H, _
d),7.35 (2H, d), 6.24 400.20
(1H, 5), 2.59 (1H, m),
2.19 (3%, s), 1.90-1.78
(4H, m), 1.78-1.61 (1H,
m), 1.55-1.20 (5H, m).

363.3

2-(4-Cyclohexyl-
phenyl)-4-(5-
W-4 methyl-1H-
pyrazol-3-
ylamino)-2H-
phthalazin-1-one

Method X — Buchwald coupling with aminopyrazole and Xanthphos

4-Bromo-2-pyridin-4-yl-2H-phthalazin-1-one {obtained from the appropriate
starting materials in analogy to Method R, as reported above) (0.20g, 0.66mmol), 3-
amino-5-methyi-pyrazole (0.093g, 0.93mmol), Cs,CO; (0.30g, 0.93mmol), tris-
(dibenzylideneacetone)-dipalladium  (0.030g,  0.033mmol) and  4,5-
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washed with water and purified by chromatography on silica, eluting
sequentially 15 with heptane, dichloromethane and finally

dichloromethane / methanol 60:1. Yield 180 mg (74%) of the title product.
Wi 3stenERWYI-5-methyl-2H-pyrazol-3-ylamino)-2-(4- plperld%lr)ﬂl%l(%rmlam
2H- phthalazin-l-one
4-(2-tent-Butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-chlorophenyl)-2H- 20
phthalazin-l-one (0.10g, 0.25mmol), pip&tidine (0.025g, 0.29mmol),
NaOtBu (0.033g, 0.34mmol), tris-(dibenzylideneacetone)-dipalladium

(©. Oéaae@pﬁ%?ﬁmm@ghm 3:(dirkbuptohosohinolipbenyldOR0AGeD  under
r ated. to urs
al owe C?%% vye geﬁegegio E')VYE(SQC r}er %d_ljﬂouw 615{%256 [yj ?{) coc[)l 48 room

(0] COO to room tem dléerature

PCHEBSGHEH 1051 w2y eddegr W&s*%‘vﬁ‘b‘o?”éﬁ%&‘iﬁ’%ﬂ&%ﬁﬁ{ ffaguum. The
resithslivegs dilidted:n 44boi¢d0m 1§ antdhe Predfidtinepsofidiwaseojiseted by

by filliatienoBupifigatianiutLiel rav produstbxiarpalys: Bl taave the
titte compound (0.014g, 13% yield) 'H-NMR: (400 MHz, D6 DMSO) 8.35

(IH, s),,8,29.5 (1 7.92

i Pg RS SR salitn Sl St
1.55 {ORAGS 1511&&%%&@% BH 463 IISSIEBHM) (357, 165 (BB 3192
4-(5Methyl-2H-pyrazol-3-ylamino)-2-(4-piperidin-1-yl-phenyl)-2H-phthalaz
in- 1-one 10

2H-phihalazin--one G0 20, B0 26mmMot WAS HiSSOTVEr 0 [
(Im%ﬁ%&e@lﬁt 95C for 4 h. The resulting raw product was dlssolved

in dichloromethane, after evaporation of formic acid. Extraction with a
saturatetn aQUEOKs - NaicR3ysphiign eombiningof themraic Phases, the

eVa&%%}%ﬁ@fﬂaﬁlﬁg ﬁﬂ'ﬂéﬁ@l‘é'Ha%%%ﬂ#%ﬁﬂﬁé?ﬂ&&'?@%’@e rted above) (0.10g,
chr(é gto r h)_g’ over SI ca gel.with dic 0;

yielde e com Jound’ gﬁra% /o)IP ‘%—?n%%:\;]ane ¥ %%M%@}%

11. @13?1IFFI@)? gizid(lﬂip?%y gneaceique ylipaBsting (9)017'58?) Vi éereh ang 4.5-
7.50 2 pip it db(Sih )P B-2x{dhylsinBiaie (4H0.016g,2. 10.0Rms)ol. 64under
(4Hnﬁ}))g$n6Qe(1%H]eméd MSI@SEH ot ﬂp}l&gs Mﬁ@)ﬁe@%@h% Wo‘l to room

razole Ex

Suchyald ool Basroieried o
2-(2-CHioro- -4 L%rome %/ -vh en%/ “met r%?s H-pY rg%giis}n Wetum. The
resulting sohd was co Iec ed by r&txon Pun cat1on of the raw product by

chromatography over silica gel gave the title compound (0.020g, 19% yield).

"H-NMR: (400 MHz, De-DMSO) 9.32 (1H, s), 8.50 (1H, d), 8.38 (1H, d), 7.95
(1H, t), 7.90 (1H, t), 7.78 (1H, s), 7.63 (1H, d), 7.37-7.40 (2H, m), 6.38 (11, s),
2.18 (3H, s5), 1.22 (9H, s); MS (ESI") = 374.27 (M+H)™.

Analogously to the examples described above, 4-Bromo-2-(4-tert-butyl-phenyl)-
2H-phthalazin-1-one (obtained as in method R) was coupled with the appropriate
amino-pyrazoles to give:
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ylamino)-2H-phthalazin- I-one
2-(2-Chloro-4-trifluoromethyl-phenyl)-2,3-dihydro-phthalazine-1,4-dione

25 1.74 g 2-(2-Chloro-4-trifluoromethyl-phenylamino)-isoindole-1,3-dione
W SRRregs lfgom 2-chloro-4-trifluoromethyl-phenylhydrazine 9@?}8%95?}%5911
method A) in 80 ml dry ethanol were treated with 347 mg sodium

ethoxide and the mixture was stirred at 85 C for 2 hrs. After cooling, the
mixture was evaporated and dissolveddh- water. Precipitate was filtered

off and washed several times with water. The 30 combined filtrates was

\Gdifiegkyradditiensaficaicaddttel whereuporiteproduct W®LS (ESI+, M+H)
006/032518 PICT/EP20051010311 -200 precipitated. It wWas isolated by
ttrationard pufrifi y rapiy An-slioa ey With a gradient

rom heptane / ethﬂ-ﬁb@tﬁ@@%t) ta psifeterkylsacetstt. Yield 250 mg
14%) 3-Aminoi5-midiilbyr&zole--carh&:50lic Heidd t8A7butyl ester 5 NaH
05%, 8579, 22. 7RI SAS Alided SioWirs - A0C38dRMon of 3-Aptino-5-

nethylpyrazole (Z.Q,gg (%j'ﬁng inT (4.94q,

=S —h.Ph)Q)

N

2.7mmol) was
D room temper
hixture was po

ature. After stirring

agkiea Alten 30N 3

ured into a saturated aqueausisaiytion of

forsgblgqt(g@rﬁlgeﬁmpr ure, the
aHCO3. The

‘%Ih}?f%ti §5V{’i i\owed to warm

queous phase
hasesiwere dr.
crude mixture
ster isomer, w
cetate / heptar
5.60 (1H, s), 5.4

Q D VT QO 3 = NI

of phentitle’coifipou
1|ch @?%Zle rate

ne 2k gl 23

27(2H, s) 2.34 (3H

was extracted with| CHGLBIHA®OESNhined organic
edZ(etNalsns. Relﬁ@@aﬂlbi‘éﬂ)&é‘&l{/&iu

vacuum gave
ic gcid tené utyI
on S|I|ca 1

)
9%?2, 14 iz, Ds- DMSO)
s) (151 (915 BBLS). MS (ESI-F) =

198726 (M+H) F. Typical procedure for the Buchwald reaction with
tert-butoxycarbonyl protected pyrazole:
2-&3@?@)‘34 trlfluoromethyl phenyl) -4- (5 methyl -1

R A T rol-3-y1

4- & gﬁ&ohl%ﬁeﬁmmt@mm&éhyl phenyl) -2H-phthalazin-l-one
(obtalned from the above phthalazine-1,4-dione by bromination with

r31n analo thod por above) (0.15¢, 0.37mmol),
SRR e e e

mo |c &Cid tent- butyl ester (0.080g,
O.41mmol), C52C03 (0.033q, 0.34mmol)
4-Bromo-2-(4-nitro-phenyl}-2H-phthalazin-1-one  (see Method B) (1.0g,

- 2.9mamol) and PtO; (0.13g, 0.58mmol) were dissolved in ethyl acetate (40ml} at
room temperature. The mixture was hydrogenated at ambient pressure for 2 h,
before the catalyst was filtered off to yield title compound (0.61g, 67% yield).

Y-INMR: (400 MHz, Dg-DMSO) 8.34 (1H, d), 8.07 (1H, 1), 7.99 (2H, t), 7.18 (2H,
d), 6.63 (2H, d), 5.35 (2H, s); MS (ESI") = 318.42 (M-+H)".

N-[4-(4-Bromo-1-oxo-1H-phthalazin-2-yl}-phenyl]acetamide

Acetyl chloride (0.15g, 1.90mmol) was added at room temperature to a stirred
solution of 2-(4-amino-phenyl)-4-bromo-2H-phthalazin-1-one (0.30g, 0.95mimol)
in pyridine (3ml). Stirring was continued for 12 h before the solvent was evaporated
in wvacuum. The resulting raw product was dissolved in MO and the title
compound was collected by filtration (0.22g, 65% yield).
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tris-(dibenzylideneacetone)-dipalladium (0.017g, 0.019mmol) and 4,5 25
bis(diphenylphosphino)-9,9-dimethylxanthene (0.022g, 0.037mmol) in 2 ml
dry dioxane under nitrogen were heated to 100C for 18 hours, and then

alowesiasfool to room temperature. H20 was added and %‘ﬂ(’#\rf fo10311
i

was evaporated in vacuum. The resulting solid was collected by filtration.
Purification of the raw product by preparative HPLC gave the title
compound (0.069g, 44% yield). 'H WG#006/032518 PCT/EP2005/010311
-201 NMR: (400 MHz, D6-DMSO) 11.92 (1H, s), 9.34 (1H, s), 8.54 (1H, d),

8. 315[1111MR Téé%f}lﬁn@ﬂ @g@l@i% "ia% (82 SH ) 806 1dbs)114; 14 8.00-

AR A e |

Bromo-2-(4-nitrophenyl)-2H- phthalazm -l-one and
4-Bramna-Bdoy tlehexyH phamibyia - phipladazlh-N-ednd-{obsaindd from

the corresponding phenyl hydrazines following method R) were coupled
wi Joet raz Ie I-¢ lic,a d tert-

A ‘Zﬂ e S A £ ik %ﬁf‘e%?&v S
(466 Mﬁ’z - W)byﬁzbﬁﬁhﬁ@?ﬁ%ﬂ!ﬁyl’ et e
ylah#itoyRi{4insPISI53(21H). d}tiBiB8 wifl usnometidoks- 2102 leoérlethﬂ) wchde
8.Qb:04868 (mIrnphenylydHd &l Sibenightagetheruphtbalbzintetne tkljolvent
Z)g} gl\%llér g%ﬂg éﬂéﬁ ]}E)iu%'l%o (BfL Sx)esuféxggf"ml;g%)ég@rﬁ) 'éléli?}'z purified by
(LT sl h%&ﬁs%f IO ag0” bé)&ﬁ“’e he
phtﬁbnagmp@mdé%.@b?wﬁw@)ﬂz 233 (3 (3H,,s) (400 MHz,

D6-DMSO),
MS (BSIT) = 388.22 (M+H)'.

N-Ethyl-N-{4-[4-( 5-methyl-1H-pyrazol-3-ylamino)-1-oxo-1 H-phthalazin-2-yl]-
phenyl}-acetamide

N-{4-(4-Bromo-1-oxo-1H-phthalazin-2-yl}-phenyl}-N-ethyl-acetamide (0.10g,
0.027mmol), 3-amino-5-methyl-pyrazole-1-carboxylic acid tert-butyl ester (0.006g,
0.03mmol), Cs2COs (0.01g, 0.03mmol}), tris-(dibenzylideneacetone)-dipalladium
(0.001g, 0.00lmmol) and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene
(0.002g, 0.003mm ol) under nitrogen were heated to 100°C for 18 hours, and then
allowed to cool to room temperature. H>O was added and the solvent was
evaporated in vacuum. Purification via chromatography gave the title compound
(0.003g, 23% yield).

"M-NMR: (400 MHz, De-DMSO) 9.28 (1H, s), 8.51 (1H, d), 8.38 (1H, d}, 7.99
(1H, t), 7.91 (1H, 1), 7.87 (2H, 4), 7.41 (2H, d), 6.25 (1H, 5), 3.69 (2H, q}, 2.20 (3H,
$), 1.81 (3H, s), 1.07 (3H, t); MS (ESI™) = 403.34 (M+T1)".

Analogous to example Y-1, 2-(4-amino-phenyl)-4-bromo-2H-phthalazin-1-one
was acylated with appropriate chloroformates to yield the corresponding
carbamates. These were used directly for coupling with Boc-protected amino-
pyrazole under Buchwald conditions as described for Y-1, or were first alkylated



2-(4-Cyclohexyl- 9.22 (IH, s), 8.50 (1H, phenyl)-4-(5- d), 8.35 (1H, d),

8.03 w-4 methyl-4H- 7.84 (2H, m), 7.62 (2H, pyrazol-3- d), 7.35 (2H, d),

6.24 400.20 ylamino)-2H- (1H, s), 2.59 (1H, m), phthalazin-I-one 2.19

diesdn 1 9R-1.78 (4H, m), 1.78-1.61 (11-, m), 1.55-1.20 (84,

Metﬁod X - Buchwald coupling with aminopyrazole and Xarfi%gﬁ!%&u%mmn

Example X-1.

4-(5-Methyl-IH-pyrazol-3-ylamino)-2-g§fdin-4-y1-2H-phthalazin- I-one

4-Bromo-2-pyridin-4-yl-2H-phthalazin-l-one (obtained from the appropriate

15:51artieg walesialsdBangayi ﬁ:%hgsi Rsanrenertedabaye) L0 280wing
yo)

0. 63%15.%)%?6 ami 9(35 methyl-pyrazole (0.093g, 0.93mmol), Cs2CO3
93mmol), tris- (dibenzylideneacetone)-dipalladium (0.030g,
0 033mmeb.and-4 5. WO 2006/032518.RCT/EP2005/010311 _-202

b ‘%lﬁﬁ%n)m?h >s§1¥?ﬁ%§‘a§’§“&ﬁ?\%tr nyanthel% 188399, 0.066MHER iintar?

nitragen were heated to 1OOC for 20 hours, and then allowed to cool to

rgom tempera uré? tded e vaporated in
2l @66 Heisoye 2B ©

vacuum. The res h é’fg fﬁgr@;l@m Jyrification of the
¥ - —0X0—

raw prggyct by 51& iography omes(lm, gglgaveithe title comppaund

(0.015g, 7% yield). i-NMR1400 MZ.DE{DNSLY.82 QX1 H, s), 9.38 llélH

s), 8.67 (2H, d) &&&ﬂblacid)etaﬂ( 1 %yﬂf@iré@zﬁ(m m) 6.31 (IH, s),

2[24 (3H, s); MBS (ESIFst819.2 ( l N Sy 5% "y
21(3-tert-Butyl-phenyl)-4-(5-methyl-IH- pyra 120 fSh i )2H 10

(gbtained from the apﬁrﬂpﬂéte start g) to Method R,
1-%9.28mmo yrazole
0.13q;, 419.30
tris-(dibenzylidene -éipalladlum (@ @ﬂ.@g{&i@]ﬂmmcl) and 4,5-
bis(diphenylphosphi imgthyIXabthenes 5[ 18gs0.028mmol) under
njtrogen were heated tes90C for 16 Fol#shand’hefBallowed to cool to
rdom 1.21 (3H, t).

phthalazin-l-one 4vBtbphd4Z4{3Fent- 6Lﬁ‘iglphenyaék thalazm [-one

as reported above) (B
(0.038%-8.39mmal},

Methyl-{4-[4-(5-

methyl-1H- {400 MHz, Ds-DMSO)
P‘yrazol_s_ 9.27 (IH, S), 8.52 (IH,
Y-4 ylamino)-1-oxo- d), 8.37 (1H, d), 7.98-
- 1H-phthalazin-2- | 7.90 (2H, m), 7.71 (2H, 433.33
y1}-phenyl}- d), 7.42 (2H, d), 6.28
carbamic acid (1¥, s), 4.86 (1H, m),
isopropyl ester 2.20 (3H, csi))) 1.21 (6H,
{4-[4-(5-Methyl- | (400 MHz, De-DMSO)
1H-pyrazol-3- 11.92 (1H, br s), 5.70
ylamino)-1-0x0- | (1H, s), 9.26 (11, 5}, 8.49
Y-5 1H-phthalazin-2- (1M, d), 8.35 (1H, d), 419.26
y1]-phenyl}- 8.01-7.85 (2H, m), 7.59
carbamic acid (43, dd), 6.23 (1H, s),

isopropylester | 493 (1H, hep), 2.18 (3H,
s), 1.28 (6H, d).

Method 7:

According to an analogous procedure described under Method ZB , using the
appropriate starting material, the following example can be prepared.
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temperature. H20O was added and the solvent was evaporated in vacuum.
The resulting solid was collected by filtration. Purification of the raw
product by 20 chromatography over silica gel gave the title compound

{B9205:19% vield). 'H-NMR: (400 MHz, D6-DMSO) 9. 32( g&% -

(1H, d), 8.38 (1H, d), 7.95 (1H,t), 7.90 (1H, t), 7.78 (1H, s),

7.37-7.40 (2H, m), 6.38 (1H, s), 2.18 (3H, s), 1.22 (9H, s); MS (ESI+) =
374.27 (M+H)+. Analogously to the-é%émples described above,
4-Bromo-2-(4-tert-butyl-phenyl)- 25 2H-phthalazin-l-one (obtained as in

-

(

het S coupled the a priate,a -pyra \Y
%5%% 818F gf’ﬁi)‘lv 4%6576’1%) 11 -2 Sﬁé{gmple-\%’?%%%m%r&}{

ame. H-NMR MS (ES!|+ M+H) (400-MHz-D6-DMSO)-2-(4-tert-Butyl

1.95 (1H, s), 9.23|(1Hs-AaheRyh)-4-(5-1s), 8.50 (1H, d), 8.37 X-3
yclopropyl-1H- (IH, d), 8.88y%88-(2H,/400.21 pyrazol-3-m), 7.66 (2H, d),
.50 ylamgino)-2H- 2I4 d)YIGZEF(lH s, phthalazin-l-one {1.88 (£FZ-A4),
.35 (9H, s), 0.91 “Pn‘ﬁ}é 1) (400 MHz, D6-DMSO), X-4
(4-tert-Butyl- 12.49 t1HF 5 48-U1H| "phenyl)-4-(IH- 5),/8.54 (1H, d),
.38 pyrazol-3- (1H, d), 7.9 i? H, m), 360.19 ylamino)-2K-7.910 H, m),

N SO S

x.

7. 64 (3H, phthalazin- I -one m), 7.51 (2H, d), 6.53 (1H, s), 1.35 (9H, s).

inones from 2-

H-p halazm 2- yII

azol-3-ylaming -2 H-phthalazin-1-one

2-{4-tert-Butylsulfanyl-phenyl)-2,3-dihydro-phthalazine-1 ,4-dione

4-Hydroxy-2-(4-icdophenyl}-2H-phthalazin-1-one (see  Method Q) (0.30g,
0.8mmol), sodium 2-methyl-propane-2-thiolate (0.094g, 0.8mmol), Cul (0.011g,
0.06mmol} and ethylene glycol {0.10g, 1.6mmol) were dissolved in N-methyl-
pyrrolidinone (NMP) (0.5ml) under argon and heated to 150°C. Stirring at this
temperature was continued for 4 d before the mixture was allowed to warm to
room temperature. H;O (50ml) was added and the precipitated solid was collected
by filtration. The title compound was obtained after purification of the raw product
by chromatography over silica gel with dichloromethane (0.21g, 78%).

'H-NMR: (400 MHz, Ds-DMSO) 12.35 {1H, s), 8.73 (1H, d), 8.33-8.41 (3H, m),
8.14 (24, d), 8.01 (2H, d), 1.70 (9H, s); MS (ESI™) = 327.14 (M+H)™,

2-[4-(2-Methyl-propane-2-sulfonyl)-phenyl}-2,3-dibydro-phthalazine-1,4-dione

2-(4-tert-Butylsulfanyl-phenyl)-2,3-dihydro-phthalazine-1 ,4-dione {0.20g,
0.61mmol) and MCPBA (0.28¢, 1.2mmol) were stirred at room temperature in
dichloromethane (3ml) for 4 h. The title compound was obtained after evaporation
of the solvent in vacuum and subsequent purification of the raw product by
chromatography over silica gel with heptane:dichloromethane (1:1 until 0:1) (0.21g,
989%).
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4-Brorno-2-(4-nitro-phenyl)-2H-phthalazin-I-one (see Method B) (1.0g,
2.9rnmol) and PtO2 (0.13g, 0.58mmol) were dissolved in ethyl acetate
(40ml) at roorn temperature. The mixture was hydrogenated at ambient

I.2 h, 10 before the catalyst was filtered off to yi i
‘%?n%@gﬁ%g 0.61g, 67% yield). "H-NMR: (400 MHz, D6-DM(§g3t}E%QLO?TI1-P,3“

d), 8.07 (1H, t), 7.99 (2H, t), 7.18 (2H, d), 6.63 (2H, d), 5.35 (2H, s); MS
(ESI+) = 318.42 (M+H)+. - 207 -
N-[4-(4-Brorno-l-oxo-1H-phthalazin-2-yl)-phenyl]acetamide Acetyl

chigride,(g. é% MWW@% Jdded A op ﬁft‘ﬁ@r%‘surﬁs‘é%aﬁ“&%d 3,

SOI%I%?EI%% P e g%é%f TR M N botora the

solvent was evaporated in vacuum. The resulting raw product was

disgdved iz H2Q -andltfieptithe: rectrpdfund Wids: cdlledieshiha filtatioone
(0 229, 65% yield). WO 2006/032518 PCTIFP20051010311 - 204

Hz. D6-DM 0,16 701
6“*'%%- ol s -ﬁﬁ%f&‘% T et Gt
35 O;I.%)%M) SPREEUS oxybromlde (0.48g, 1. 7mmo ) Were st1rred at
|-oX&9 - fﬁhtﬁaiazhizQ yﬁﬂphéhyﬂaNééﬁﬁﬁ abetamidla &t (&5% tO1QRBgyre.
0. Zgﬁmemaﬁm@aeﬁos&ﬁwmsaﬂmmr@r&ma{atbwﬁlmna@@kgﬁﬁm Fhifes over

a(fé@foév%!;&ﬁ%l'éfpm%ﬁ%éﬂt 4 ?{MJ%SS%@‘"%% 097 fhduct. by

0.20mm ring was continued for | h before ethyl
(O.@ﬁ?ﬁrﬁ)%ﬂ%&)&?ﬁ% éla%ié UEtFHE WA E%Rﬁgn}gﬂor 12 h before the
solvent was evaporated in vacuum. The resulting raw product was
purifieaiR:crmomatbg apbMEEr Siica geldjithiTeaEne)ethy-aoetatel( 3D,

up ¥ad (2itQigivedhs 19; Wie garpound 60198 14% yield). MS (ESI+) =
388.22 (M+H)+. N-Ethyl-N- {4- [ 4- (5-methyl-1 H-pyr azo I-3-yl am in 0)
-1-0x0-1 H-phth alazin- 2-yl] - phenyl}-acetamide

N-[A5 TBHSHR G rna Da R s Rirldrensien awsedbeddmideodioge
15 £ @2 enormErr8rainin -Sénte thigkipyreroke:t-Cardbxytic- plotd stdri-Harylethyl-

ester(PyRoy:-AL3aNabl- AR (0 dhkd e 3arnel)).
tris -(dibenzylideneacetone)- dipalladium (0.001g, 0.001mnxol) and

fﬁ‘ﬂ%%%iﬂ%é? ERBS LA RO AP s R s O o

codltB s Hephlatine -RI2O was added and the solvent was

Yield (0.003g, 8%); "H-NMR: (400 MHz, Ds-DMSO) 9.40 (1H, s), 8.52 (1H, d),
8.39 (1H, d), 8.13 (2H, d), 7.99 (1H, t), 7.92 (2H, d), superimposes 7.91 (1H, t),
6.29 (1H, s), 1.30 (9H, 8); MS {API") = 438.3 (M+H)™.

viamino)-2H-phthalazin-1-one

2-(4-Phenylsulfanyl-phenyl)-2,3-dihydro-phthalazine-1,4-dione

4-Hydroxy-2-(4-iodophenyl)-2H-phthalazin-1-one  (see Method Q) (0.20g,
0.55mmol}, thiophenol {0.061g, 0.55mmol)}, Cul {0.006g, 0.03mmol) and ethylene
glycol (0.070g, 1.1mmo}l) were dissolved in N-methyl-pyrrolidinone (NMP) {iml)
under argon and heated to 90°C. Stirring at this temperature was continued for 26
h before the mixture was allowed to warm to room temperature. HO (50ml) was
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20 evaporated in vacuum. Purification via chromatography gave the title
compound (0.003g, 23% yield). 1H-NMR: (400 MHz, D6-DMSO) 9.28
(1H, s), 8.51 (1H, d), 8.38 (1H, d), 7.99 (1H,t), 7.91 (11-I, t), 7.87 (2H, d),

wé Lol 6-25 (1H, s), 3.69 (2H, q), 2.20 (31-1, s), 1.811%%@2(}0,9&0311

(3H, t); MS (ESI+) = 403.34 (M+H)+. 25 Analogous to exam
2-(4-amino-phenyl)-4-bromo-2H-phthalazin-l-one was acylated with
appropriate chloroformates to yield tBeScorresponding carbamates. These
were used directly for coupling with Boc-protected amino- pyrazole under

Buchwald gqndifiang;as daserifed,for Yo weseditslallated- Ve tite
2006/0325]18 PCI/EP2005/010311 -205 dthen ua}ed or eBuchwad

cotfBAG K6 e HBRATEH - R T AT W& ol g AATbgs Wevg=tosraphy
omaﬂﬁé@c%mﬁ@mosygm@uéoﬁamé%NMR MS (ESl+, M+H)
{4-[4-(5-Methyl 1H-pyrazol-3- (400 MHz, D6-DMSO) ylamino)-1-oxo- 9.76

(::-]H’I %&f@?ﬂ*@wﬁiz\@% ia'lﬁ!mmhﬁ!@%"h?r §48. ﬁwlﬁﬁﬁ?‘ﬁ%‘sﬁfﬁﬁd%ﬂ
y ar y

Zpsgée{g erd(SJI (% ;ﬁg@éﬁ‘) %8 3%2)%1@17 1), Methyl-{4-[4-(5
methyl-1H- (400 MHz, D6-DMSOQO) pyrazol-3- 11.95 (1H, S), 9.22 (1H,

ylafinohd26ibpis)n Bmlidr phpng! A diliptithdtarin-2- (1H, d),
7.98-7.91 (2H, 419.30 yl}-phenyl}- m), 7.73 (2H, d), 7.43 carbamic acid

‘:Atg%/ ﬁ?%?ﬁ (%Q?n%gl I&LHenﬂ) BN ’jrd],rg %Mﬁ)ﬂ)m@e%oz;(ﬁ!én@) ko. %Oo% 1o(38hBon)
phosphorus oxy ronnde O 33g, 12mmol) were stirred at 150°C for 40 min.

H:O (50 ml) was added after cooling to rcom temperature. Extraction with
dichloromethane, drying of the combined organic phases over Na;5SO,, evaporation
of the solvent and purification of the raw product by chromatography over silica gel
with heptane:dichloromethane (2:1 to 0:1) gave the desired compound (0.10g,
86%.

‘H-NMR: (400 Mz, Ds-DMSO) 8.36 (1H, d), 8.11 (1H, d), 8.00 (2H, m), 7.65
(2H, d), 7.44 (7H, m); MS (ESI") = 411.2 (M+H)".

2-(4-Benzensulfinyl-phenyl)-4-bromo-2H-phthalazin-1-one

4-Bromo-2-(4-phenylsulfanyl-phenyl)-2H-phthalazin-1-one (0.095g, 0.23mmol)
and MCPBA {(0.052g, 0.23mmol) were stirred at room temperature in
dichloromethane (1ml) for 1 h. The title compound was obtained after evaporation
of the solvent in vacuum and subsequent purification of the raw product by
chromatography over silica gel with heptanerdichloromethane (1:1 until 0:1)
(0.031g, 31% vield).

'H-NMR: (400 MHz, CDCly) 8.49 (1H, d), 7.80-7.99 (5H, m), 7.76 (2H, d), 7.69
(2H, d), 7.48 (3H, m); MS (BSI™) = 427.22 (M+H)*.

This material was then used in the Buchwald reaction as described in Method A to
give the corresponding  2-(4-Benzenesulfinyl-phenyl)-4-(5-methyl-1H-pyrazol-3-
ylamino}-2H-phthalazin-1-one (example ZA-2}.



pyrazol-3- 9.27 (IH, s), 8.52 (1H, ylamino)-1-oxo- d), 8.37 (1H, d), 7.98
Y-4 |H-phthalazin-2- 7.90 (2H, m), 7.71 (2H, 433.33 yl]-phenyl}- d), 7.42
(2H, d), 6.28 carbamic acid (1H, s), 4.86 (1H, m), isopropyl ester 2.20
(6H, d). {4-[4-(5-Methyl- (400 MHz, D6-DMSO

@8@%@%% 11.92 (IH, br s), 9.70 ylamino)-1-oxo- (1H, s),}?gg%]’aﬂ?/g}?m
8.49 Y-5 1H-phthalazin-2- (1H, d), 8.35 (IH, d), 419.26 yl}-phenyl}-
8.01-7.85 (2H, m), 7.59 carbamic acid¥21-1, dd), 6.23 (1H, s), isopropyl
ester j 4.93 (1H, hep), 2.18 (3H, s), 1.28 (6H, d). Method Z: 5 According
to an@naiRaaLsIRpesws fesecshedinder Methads ZB mysing the
apprqpriate ggrting material, the following example can be prepared. WO
20(5’5}8%%??8 PCT/FP2005/010311 -206 Example-No. Systematic name
'H-NMR MS (ESI+, M+H) 6-Amino-4-(5 methyl-IH- Z 1 pyrazol-3- 332.14
ylaifithd [ ROpre v RHEpAINERa2#90- ik, MelPG@No.BulfdhyssBstitutadd),
2-phssyiphihalagineoesdrom 27 #edorhenylii2hiialazinon o8, EXasRIe 1H,
ZAé%-z.ZZO[@‘f@,'MW E@f@j)gg&%—ﬁﬂ&gﬂg&)_-pheaylI-4-(5-meth lY 1H- 5
nvrazol-3-ylamino)-2H-phthalazin-l-one
2-(4-tert-Butylsulfanyl-phenyl)-2,3-dihydro-phthalazine-1,4-dione

Method 7ZB: 6- and 7-substituted 2-phenvl-4-pyrazolvlamino-phthalazinones

0x0-3.4-dihydro-phthalazin-6-yll-formamide

4-Bromo-2-({4-tert-butyl-phenyl)-6-nitro-2H-phthalazin-1-one and 4-Bromo-2-(4-
tert-butyl-phenyl)-7-nitro-2H-phthalazin-1-one and 4,6-Dibromo-2-(4-tert-butyl-
phenyl)-2H-phthalazin-1-one

4-Nitrophthalic anhydride and 4-tert.-butylphenylhydrazine were reacted
analogous to method B and gave a 1:1 mixture of 2-(4-tert-Butyl-phenyl)-6-nitro-
2,3-dihydro-phthalazine-1,4-dione  and  2-(4-tert-Butyl-pheny})-7-nitro-2,3-
dihydro-phthalazine-1,4-dione. To 1.60 g of this mixture were added 6.47 ¢
phosphorus oxybromide and it was heated to 150 C with stirring. After 1 hr HPLC
indicated complete conversion, and the mixture was cooled to room temperature,
diluted with 100 ml water and stirred for 15 min. The crude product was isolated by
filtration and purified by chromatography on silica, eluting first with heptane and
subsequently with heptane / ethyl acetate 1:1. The first eluting material was 4,6~
Dibromo-2-(4-tert-butyl-phenyl}-2H-phthalazin-1-one (121 mg), the second a 1:1
mixture of 4-Bromo-2-(4-tert-butyl-phenyl)-6-nitro-2H-phthalazin-1-one and 4-
Bromo-2-(4-tert-butyl-phenyl}-7-nitro-2H-phthalazin-1-one (720 mg).

6-Nitro-4-(2-tert-butyl-5~-methyl-2H-pyrazol-3-ylamine)-2-(4-tert-butyl-phenyl)-
2H-phthalazin-1-one and 7-Nitro-4-(2-tert-butyl-5-methyl-2H-pyrazol-3-
yltamino)-2-(4-tert-butyl-phenyl}-2H-phthalazin-1-one

4.56 g of a 1:1 mixture of 4-Bromo-2-(4-tert-butyl-phenyl}-6-nitro-2H-phthalazin-
1-one and 4-Bromo-2-{4-tert-butyl-phenyl)-7-nitro-2H-phthalazin-1-one in 45 ml
dry dioxane were reacted with 2.605 g 1-(tert. butyl)-3-methyl-1H-pyrazole-5-
ylamine, 5.526 g cestmn carbonate, 311 mg tris-(dibenzylideneacetone)-
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4-Hydroxy-2- (4-iodophenyl) -2H-phthalazin- 1 -one (see Method Q)
(0.30g, 0.8mmol), sodium 2-methyl-propane-2-thiolate (0.094g, 0.8mmol),
Cul (0.011g, 10 0.06mmol) and ethylene glycol (0.10g, 1.6mmol) were

dissphad,in N-methyl- pyrrolidinone (NMP) (0.5m1) under a%gﬁzbms 010311

heated to 150C. Stirring at this temperature was continued d betore
the mixture -was allowed to warm to room temperature. H20 (50m1) was
added and the precipitated solid Waé%:lglrected by filtration. The title
compound was obtained after purification of the raw product 15 by

chrbpatisdgraphyddversiica-hil(dithedidhlospiniethane dth2hghZ8%e under
"HINMBeA40G0MHZ #BIE BV EO) A 23R M Sinfrefd (drlve il £:3368-Axture
Efﬂlifﬁrf)nﬁ)_éofeti[ﬁ) (r%l(_;i’nq%‘m% Qr]étgl%g,l ’dﬂ}itéld?"’foltflgﬂo Srpﬁ M C Erc?n@tﬁagg Zﬁ:!l4washed
[4-E51 StARD- Hitbesh ELSls BRe ryisapire RYASD, Wadidyisro sprtsaraemstadasab ke
2-(ZsidrteBumdsuifegiybiptie nyl s 2i@-dinyideo fiphithalsziread chivrgu@@0 gyith
20Ky S mameddacMeRBAHO R8I dudmmalwere st ediehieomk: (1.82 ¢),
temperRnie R AsHAameans Gl Jord.0. Bhe lifle compound was

obtained after evaporation of the solvent in vacuuri and subsequent
purification of the raw product by chromatography over silica gel with
heptartndichierismidtrahe-pethuntiioe pemiztglao o) 2Wic20betpid 2518
PG hdnRR OG5 b 10BEin-120¢ 'H-NMR: (400 MHz, D6-DMSO) 13.30 (IH,
s), 8.34 (1H, d), 7.85-8.12 (3H, m), 7.72 (2H, d), 7.55 (2H, t), 1.28 (9H, s);

M SI+) =.359.16,(M+H)+, 4-Bromo-2-.[4- .

(2 RBR AT SR téhﬁgéﬁﬁ?ﬁg&%%%ﬁ% L3l (- ter-buy
2-[&136?31&" HyPiihsliis 1oosg iRy b Ressne e S 2Ry drdaditmey i ferrodin
ner&tteurdg, 0H6rhiel)ranc phosphorss dkybromipletiGh48gtht. Temriot) the
weresfir ed ol LR CofoRd itd 2Rr£80-mponasiatreck alies #ROHREIOA0RM0
terpRetale, LEaliAcon xym&mg!m%ﬁ@m&}hdm%%mg §Pwa*%'9?%onc.
organic hases, ove, NaZSOAQ,teva oration of the salvent and puritication
of Tet A UL By HF SRS PAGE MEECPABbRE dduralicimsbai
(0065289 20d PIRNAR: itbodidiooms s Bysaral @Hhe pobrott (iekled

d),1808-&. & (it pro}udt.80 (2H, d), 1.30 (9H, s); MS (API+) = 423.0
(M+H)+. This material was then used in the Buchwald reaction as

d_ : ?«_%jﬁlep %%‘%9 'g‘nf}g)_—g%?rtgﬁ _CT:lrileé X%Edi :g—%lt%mi{xo)—élwoxo@,éw
2 N din e e

15 mg of the above tert.-butyl protected pyrazole were heated in 1 ml formic acid to
90 C for 6 hrs. Excess formic acid was removed under vacuum and the residue
dissolved in dichloromethane and washed with sodium bicarbonate solution.
Evaporation of the dichloromethane yielded 12 mg of the title product.

'H-NMR: (400 MHz, De-DMSO} 12.00 (1H, s), 10.77 (1H, s), 9.17 (1H, s), 8.61
(115, s), 8.50 (2H, m), 8.10 (1H, m), 7.63 (2H, d), 7.51 (2H, d), 6.22 (1H, s), 2.19
(3H, s), 1.35 (9H, s); MS (ESI") = 417.25 (M+H)".
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15 2-[4-(2-Methyl-propane-2-sulfonyl)-phenyl]-4-(5-methyl-IH-pyrazol-3-
ylamino)-2H-phthalazin- | -one Yield (0.003g, 8%);'H-NMR: (400 MHz,
D6-DMSO) 9.40 (1H, s), 8.52 (11-I, d), 8.39 (IH, d), 8.13 (2H, d), 7.99 (IH,
Wo bedgddiksd), superimposes 7.91 (1H, t), 6.29 (1H, s), 1.3Q49H50: M3 11
(API+) = 438.3 (M+H)+. 20 Example ZA-2:
2-(4-Benzenesulfinl-12henyl)-4-(5- methlyl -IH-pyrazol-3-
ylamino)-2H-phthalazin-1-one

2-(4-Phenylsulfanyl-phenyl)-2,3- dlhydro phthalazme -1,4-dione

4-Hiyargay-2B(4: ipdenhenyl RIS &
25 Q.anmmed. thispnsnol (Q,061g, O. 55mmol) CuI (O 006g O 03mmol)
ang etﬁyiene ngcoI (0.070g, T.Immol) were dissolved in

N-methyl-pyrrolidinone (NMP) (Iml) under argon and heated to 90C.
StifrimgatthNenpdestdreivabeashtimtedrhde B beterd- hdamioeird was

allewetitpdwaphticlrdars-fEnipenattid: 201 (50 hwas W) 30064082218
PCHER2005/01031d; u%ﬁﬁsafi@@%awcm@%'nﬁ@%%me%§ sxracied

with %lchlorometh t|t| mpou as ob me%1 fter purificatjon
of ,Eh & Fam prolaucabqge 531 €1ssov 11} QlC oromet ﬁl S]CR]%FOHIG ane

roma ograp over Sllica gel'w
dichistinnetraHasts whe@%ywm%mnm@mw D6 DSy e to viekd 1
s),823¢ (1Hits) pToddeB.06 (3H, m), 57.69 (2H, d), 7.34-7.45 (7H, m); MS
(ESI+) = 347.26 (M+H)+.

Bromem:- (4 D%*l@i@)ﬁskb'f%%s%m{é)ﬁﬂ thalazin, Klﬁ” 802 (154 4), 752
P

0.3 AR Db R %“ﬁ%ﬁama fnd Sy o

15@9@1&5?‘ @ésrfﬁﬁf]-ﬁ@%é) @iy WHs added after cooling to room

temperature. Extraction with 10 dichloromethane, drying of the combined
orgagicphases Qw@rtb}a%%%ﬁe\f@m&%%&m@ﬁ%&%ﬁ@%%&mwon
of thg @%pr#gut‘mb{rlchromatography over silica gel” with
hep (2:1 to 0:1) gave the desired compound (0.10g,
86%). 'H-NMR: (400 MHz, D6-DMSO) 8.36 (IH, d), 8.11 (1H, d), 8.00 (2H,
m)1¥.68g 15 {80 o) { Z 8- MBS AR E ey razl 8- 2ldidinbl)-£- (4-tert-butyl-
2-(@hBsinzenspifingk-phanyh-4 epmaidi sehthlazifed- @B otected by heating
4-Bromoae: (deprhenvisilianylBhesil)- Zi@bmm*&%'%f b0 A% and

0.23mmol PBA (0,052g, Q.23m were at room
tem%pré)l% ug%raﬁ(?)y o? the re Qdue scl)h%a, e ut1 ith hﬁ)romet ane and then

with dichloromethane / methanol 20:1 gave 7 mg of the title product.

'H-NMR: (400 MHz, Dg-DMSOQ) 11.9 (1H, brs), 9.53 (1H, brs), 8.98 (1H, s),8.80
(1H, d), 8.71 (1H, d), 7.65 (2H, d), 7.54 (2H, d), 6.25 (1H, s), 2.20 (3H, s}, 1.35
(9H, s); MS (ESIY) = 418.31 (M+H)™.

nitro-2H-phthalazin-1-one

12 mg 6-Nitro-4-(2-tert-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-butyl-
phenyl)-2H-phthalazin-1-one (preparation see ZB-1) were deprotected by heating
in formic acid as described for ZB-1. Evaporation of excess formic acid and
chromatography of the residue on silica, eluting with dichloromethane and then
with dichloromethane / methanol 20:1 gave 5 mg of the title product.
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20

dichloromethane (Iml) for 1 h. The title compound was obtained after
evaporation 20 of the solvent in vacuum and subsequent purification of

the raw product by chromatography over silica gel with

WERiRRE;dichloromethane (1:1 until 0:1) (0.031g, 31% yleld WM@M%H
(400 MHz, CDCI3) 8.49 (1H, d), 7.80-7.99 (5H, m), 7.76 (2H, 69

(2H d), 7.48 (3H, m); MS (ESI+) = 427.22 (M+H)+. 25 This material was
then used in the Buchwald reaction-@d%escribed in Method A to give the
corresponding 2-(4-Benzenesulfinyl-phenyl)-4-(5-methyl-IH-pyrazol-3-

Ziﬂﬁ-'r_%@cﬁ?ﬁ@ﬂ?izﬁ ), VO 3006/083518y 5), 8.65-
Z%géégfgﬁ%ﬁiwﬂé R A0 by 9 S

pHEdAzirk ohe(Vield)[0.003g, 9%); 'H-NMR: (400 MHz, D6-DMSO) 9.31
(1H, s), 8.50 (1H, d), 8.36 (1H, d), 7.89-8.00 (4H, m), 7.83 (2H, d), 7.80

(2H it 58 G An8-32 41 E 1,8 she B ShMB (B8l 72 A49.33

(M-H)+ d 7 substituted
Eﬁen!\ﬂ? pﬁ&%&ﬁfflﬁmmu -phthalazinones Example ZB-1

N-13-(4-text-Butyl-phenyl)-1-(5-methyl-2H-pyrazol-3-ylamino)-4-
OXB-Sizdiiy (T aephtivayh i etyyl-Torpanmide lanBroridLtert-butyl-
(4t;§gh-§q9uyj§qg}ﬁnmzﬁimt@f@H phthalazin- | -one and 4-Bromo-2-(4-
tert-butyl-phenyl)-7-nitro-2H-phthalazin-1-one and

4,6-Dibromo-2-(4-tert-buty. nyl) thalazi ne 4- hth
an‘n%nﬁe SRy Hosdrt zﬁﬁﬁlfﬁ@n fﬁﬂz‘%}e %%Ofga %éfggéffé Rk
metrr@dlszémlgévbzemliomxﬁmr%f@@ tepe-BUByLhherRd ) Brafgesngsd as
2, 3dilydro-phthalazingitod-dione aned2: (428 it-Botykiphenyl)- fnitfotRe3 6-
dihydresphibalazings1,4-dione. To 1.60 g of this mixture were added 6.47
g phosphorus oxybromide and it was heated to 150 C with stirring. After 1
hr HPLC indicated complete conversion, and the mixture was cooled to
roSaRpRriieet bervirel b 460w e Hama a8 R The

crptiehplodudtevas isolated by 20 filtration and purified by chromatography
on silica, eluting first with heptane and subsequently with heptane / ethyl

ac%a}g 1 1Am Uis %%@\%@rﬂ@ﬂ é}mm} 3 lammo) 2- {4 tert-butyl-
lerom utyl Phen% 2I-CLE) azin-1-o é rpgz) e sec
a flie zm one were disso Ve m 0. ano conc.,

4-Bmmedéeei44@dt ﬁ@wﬁsﬁ@ﬁw)ashﬁ%dzm-6ch§|£%ﬁnzli%ﬁfie3&rfdf&l-mre was

evaporated under vacuum, the residue dissolved in dichloromethane and washed
with sodium bicarbonate solution, Removal of the dichlormethane yielded 12 mg of
the title product.

Y-NMR: {400 MHz, Ds-DMSO) 11.75 (1H, br s), 8.75 (1H, br s}, 8.00 (1H, d),
7.59 (2H, d), 7.46 (2H, d), 7.27 (1H, 5), 7.05 (1H, d), 6.16 (br s, 2H), 2.17 (3H, ),
1.33 (9H, s); MS (BSI™) = 389.22 (M+H)™.
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Bromo-2-(4-tert-butyl-phenyl)-7-nitro-2H-phthalazin-lI-one (720 mg). 25
6-Nitro-4-(2-text-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-butyl-phen
yl)- 2H-phthalazin-l-one and 7-Nitro-4-(2-text-butyl-5-methyl-2H-p),razol-3-
WHSHRLE 1 -tert-butyl-phenyl)-2H-phthalazin-I-one 4.56 g 9f b hosi010311
mixture of 4-Bromo-2-(4-tert-butyl-phenyl)-6-nitro-2H-phthalazin- 1-one
and 4-Bromo-2-(4-tert-butyl-phenyl)-7-nitro-2H-phthalazin-I-one in 45 ml
30 dry dioxane were reacted with 2.6 1-(tert.

butyl) -3- methyl IH pyrazole 5 yIamlne 5. 526 g cesium carbonate, 311 mg

dlpﬂ&gﬁmgpﬁ g;*_hmgrﬂﬁogg(dlphenylphosphlno) 9 9 dlmethylxanthene
under nitrogen at 80 C. After 2 his HPLC indicated complete conversion
and the mixture was cooled to room temperature, diluted with 150 ml

d|cﬁTgFBHT&ﬁa(ﬁet%‘fﬁ&’Wﬁsﬁéﬁwmﬂh%ﬂ%omﬂgﬁhmhme
wagiigt-aht vhpbratett@nd the 5 residue chromatographed on silica
eluting first heptane and subsequently with heptane / ethyl acetate 8:2.

The i lyt t ro | the second
eIL)JElf éjé%guigtg)\/%%%ﬁ% Wﬁ%}éﬂ?ﬁ? n?!h é@? pﬁ%h812az%)x l-one &)reparatlon see

P8 AR g 12%%5@%%.&5;@@@&%% 132
ph@@ﬁﬁmﬁﬁﬁbp@zﬁq Y-Bmeg 102(dbapoflideneacetone)-dipalladium and 8.8 mg

7- dem{(ﬁpmwphﬁsﬁhmertggb&lﬂrpwﬁmhﬁeﬂammanzré&w&%&m%n at 100
IOhe@yl%ﬁtdrR%W@t@ﬂﬁdﬁ@%@a%ﬂ{ﬂgﬁr@m&%% Uy Lagl%nt as. remoyed

charc&')al in meth%rllol I Tc!-|E 1:1 arkroom te rature. ter completion g

the Teaction the ” catalyet wag fiterad of 4R { Fiftrat %%%ﬁla‘ﬁ’é‘éheﬁh%‘lute
Rem ek dhar o aRMSFoARt eaHaEeseFacrer tiwein firs

tlm@@th a8 theniktynterof alplerctetric ylHAR The combinkpaguenus

phases were brought to pH 8 by addition of sodium bicarbonate and

SXgatGALN AR RHERBN RemRLaLLHS ST YIS 425 0 of

the tk‘ roduct. N- [

(4- fer é{)%y? r}h%?ﬁ/l) 1 (5-methyl-2H-pyrazol-3-ylamino)-4-oxo-3,4-
dihydro-phthalazin-6-yl]-formamide 20 15 mg of the above tert.-butyl
protected pyfazblrurecedr@atad il roltamic BLigaz80GIiRRiBINS- (4-tert-

EXB@%&M&HW)@@MM%PY%HWH@%IH ﬁ,@g@&[@%@%ﬁ at 90 °C,
dlst%%/eg‘;%gﬁm rome; age ang eﬁ? \(/)VIth S dlurp ﬁ]ar on i
lutio, oration of the dichiotomethahe y?efaae TRy ape IEﬁie en
promet ane/ methanol 40:1). Y:eid 10 mg

'H-NMR: (400 MHz, Ds-DMSO) 9.33 (1H, br s), 8.86 (1H, br s), 8.26 (1H, d), 8.80
(1H, d) 7.62 (2H, d), 7.51 (2H, d), 6.26 (1H, s), 2.20 (3H, s), 1.35 (9H, s); MS
(EST") == 452.35 (M+H)™.

Method 7Z.C
Example ZC-1: 2-(4-tert-Butyl-2-chloro-phenvl)-4-(5-methvl-1H-pvrazol-3- .

Ylamino)-2H-phthalazin-1-one

4-Bromo-2-(4-tert-butyl-2-chloro-phenyl)-2H-phthalazin-1-one

54 mg 4-Bromo-2-(4-tert-butyl-phenyl)-2H-phthalazin-1-one {prepared following
method R) were dissolved in 5 ml methanol. At room temperature chlorine gas was
bubbled through the solution for 2 min. Chlorine addition was stopped and the
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'H-NMR: (400 MHz, D6-DMSO) 12.00 (1H, s), 10.77 (1H, s), 9.17 (1H, s),

8.61 25 (1H, s), 8.50 (2H, m), 8.10 (1H, m), 7.63 (2H, d), 7.51 (2H, d),

6.22 (11-1, s), 2.19 (3H, s), 1.35 (9H, s); MS (ESI+) = 417.25 (M+H)+. WO

wOORO35k8 PCT/EP2005/010311 -211 Example ZB-2:

7-Amino-2-(4-tert-butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-

ylamino)-2H-phthalazin-l-one 9 mg of

N-[3-(4-tert-Butyl-phenyl)-1-(5-methyl-2¥-pyrazol-3-ylamino)-4-oxo- 5

3,4-dihydro-phthalazin-6-yl]-formamide (ZB-1) in a mixture of 0,5 ml

methanl vang R ANbeoNtyks! Qb\ﬂ?greﬁﬂéred@;sé@&tf%% NSatLAS NS

was avapor ted under vgcu t%ﬁx S|duet}d|sslqlved in o tame after

dichlorometha ﬁforomet ane  solution Was washed wi

b|8§?88ﬁ§f@§&3tﬁfﬁpéﬁﬁ1§%§€d@{w SR ARG BT the title product 10

'H-NMR: (400 MHz, D6-DMSO) 11.8 (1H, br s), 8.81 (IH, s), 8.02 (1H, d),

7.52 4t B 7402 0P h I UL 1, 66, P LY ). B5AEk{ 3. 2H),

éjgtﬁﬂﬁ)&l&] (9H, s); MS (ESI+) = 389.21 (M+H)+. Example

3.2-(4-tert-But ly -phenyl)-4-(5-meth)L-2H-Ryrazol-3-ylamino)-7-

nitro-2H-phthalazin- | -one 15 15 mg

7- Mﬁotm@%&lt%eb}@@mmﬁwmma%L?ﬁ%amm@yﬁz;(hmpbam

phenydlzh-phthelazisn dtone{p isphnationdeeadbd e deprotested-bytyl-

heﬁ@ﬂﬁﬁgﬁ%ﬁ%@tﬂdﬁﬁﬂ%@%@%ﬁ 1LV oRRLAtoR, AhexeaSSyrazol-5-

formic.a nd. chromatoqr f}&thlﬁ residu nsmca Iutln
B O e R SR el et

7 Hg of the title product. 'H-NMR: (400 MHz, D6-DMSO) 11.9 (1H, br s),
9.53 (1H, br s), 8.98 (IH, s),8.80 (1H, d), 8.71 (1H, d), 7.65 (2H, d), 7.54

EM{@)M{Z@(@DM&@L RO BEH Y853 (IH, 8); MS (E8)4),7418131 1), 7.88
7%% Bty RIS IR DR R S
nltro Zin-l-one 12 mg
6-Nitro-4-(2-tert-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-butyl-
phenyl)-2H-phthalazin-I-one (preparation see ZB-1) were deprotected by
heating in formic acid as described for ZB-1. Evaporation of excess

formic acid and 30 chromatography of the residue on silica, eluting with
dichloromethane and then

PCT/EP2005/010311
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35

with dichloromethane / methanol 20:1 gave 5 mg of the title product. WO
2006/032518 PCTIEP2005/010311 -212 'H-NMR: (400 MHz, D6-DMSO)
11.9 (1H, br s), 9.78 (1H, s), 9.52 (1H, s), 8.65- 8.56 (2H, m), 7.65 (2H, d),

worndadd €y 6.26 (1 H, s), 2.20 (3H, s), 1.35 (9H, s); MS (E3km@lRkd

(M+H)+. Example ZB-5:
6-Amino-2-(4-tert-butyl-phenyi)-4-(5-methyl-2H-pyrazol-3- 5
Xlamino)-2H-phthalazin-lI-one 6-Ami =
(2-tent-butyl-5-methyl-2H-pyrazol-3-ylamino)-2- (4-tert-butyl-

phenybrisRhtbhalazin-l-one 1.80 g
6-Nitro-4-(2-tert-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-butyl- 10

phenyl)-2H- phthalazm -l-one (preparation see ZB-1) were hydrogenated as

déskied-for - 7Lt isshat njcfe@ﬂ%lh’i?osélve 1.11 g of the 6-
abasiopitiakazinsheasiofnimo Res. Dev. 4 (2000) 427-435

(@z&%wm phersibwr@methy]Pranay @apbidly (900)-L-459

plﬁb Nezone 15 30 mg

m|no -4-(2-tert-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-butyl-
gjhthalazm I-one were dissolved in 0.5 ml methanol. 2 ml conc.

H@@t,\ﬂe@é@’@é@lw{a themhitird Wdd 109 103801C for 7 hrs. The

mikitasnas Fvapodatddiundet. vaqaon,) thie asidue dissolved in

dlpgl}g){{gnoietﬁgpg gg@/)aﬁgcgz\glth sodium bicarbonate solution. Removal
of th th !‘E; tltle product. 'H-NMR: (400
Mﬁ% ﬁ’g 35; ?251 rs), 8.00 (1H, d), 7.59 (2H,
d)N%%@(?HNﬂ) ‘2?4@1#%1} B}(dtsz(&%QG B)26:38 (br s, 2H), 2.17 (3H, s),
1.33(9Hkts);, MB{ESk)er 389,22 (MGBD)$3W®32806/032518

P&IHE P20 0314 R 13 Example)ZBabdbook of Pharmaceutical Salts, Verlag
o-Bromo-2 (e LA PREN N (PRI R RIDIARS) °

ylamino)-2H-phthalazin-l-one 6-Bromo-4-
(Zl-{élq tﬁP}S-methyl 2H-pyrazol-3-ylamino)-2-(4-tert-butyl- 5

pHERIEBL Bhthalazin-l-one 11 mg
4, 8:Diramaf-(4-tent-butyl-phenyl)-2H-phthalazin-1-one (preparation see

ZRyH yererfeacted with 39.0 mg
1-{58.blz%¥g-g”a-methyl-lH-pyrazol-5-ylamine, 132

WO 01/215%5

WO 01/215%96

WO 01/21597

WQ 01/55116

WO 01/77085

WO 02/057259

WO 02/055111

WO 02/059112

WO 02/062789

WO 02/066461

WO 02/068415

WO 02/22601

WO 02/22602

WO 02/22603

WO 02/22604

WO 02/22605




10

15

mg cesium carbonate, 7.0 mg tris-(dibenzylideneacetone)-dipalladium and
8.8 mg 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene were stirred
under argon at 100 10 C. for 20 hrs until HPLC indicated complete

w%%\{%ﬁ%%’& The solvent was removed under vacuum, the 5@?&95‘03%%311

taken up in dichloromethane and washed dilute HCI. Removal of the
dichloromethane and chromatography on silica in first heptane and then
heptan | ethyl acetate 8:2 yielded-25¢ng of the title product. 6-Bromo-2-
(4-tert-butyl-phenyl)-4- (5-methyl-2H-pyrazol-3-ylamino)-2H 15
R};}@%Eﬂ}%%éone 15 mg of
6-Bromo-4-(2-tert-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-
%@I%@&ﬁ )-2H-phthalazin-I-one were heated in formic acid for 5 hrs at
¢ o2{Ad&vaporated and chromatographed on silica (dichloromethane,
them odistibesomethane | methanol 40:1). Yield 10 mg 20 'H-NMR: (400
N2 D6 SO) 9.33 (IH, br s), 8.86 (1H, br s), 8.26 (1H, d), 8.80 (IH, d)
7&% 6%}361%} 7.51 (2H, d), 6.26 (1H, s), 2.20 (3H, s), 1.35 (9H, s); MS
)= 3.35 (M+H)t Method ZC Example ZC-1:

%i\(@-f@ff’-ﬁﬂﬁﬁ-z-chIoro-phenyI)-4-(5-methyI-1H-pyrazo|-3- 25
Watniid)72PE phthalazin-1-one
SARQEy72405-tert-butyl-2-chloro-phenyl)-2H-phthalazin- I-one 54 mg

y qmra?%&ié-tert-butyl-phenyl)-ZH -phthalazin- 1 -one (prepared
following_method R) were dissolved in 5 ml methanol. At room
t%@ﬁiﬁ"gzhlorine gas was 30 bubbled through the solution for 2 min.
ChHfedEUddtion was stopped and the WO 20061032518
RED/&R26057010311 -214 mixture was stirred for 3 days. 29 mg of the
titlepsggdygtyvere isolated by filtration of the resulting suspension. From
the fil other 11 mg were obtained after evaporation and
p%@éaétgz?é?}eﬁaPLC/MS chromatography. 2- (4-tert-B
uWBﬁthenyl)#- (5-methyl- | H-pyrazol-3-ylamino)-2H- 5
pWiRaziesfone
2-(4-tert-Butyl-2-chloro-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one was obtained by Buchwald reaction of
4-Bromo-2-(4-tert-butyl- 2-chloro-phenyl)-2H-phthalazin- | -one with
1-tert.-butyl-3-methyl-IH-pyrazol-5- ylamine and subsequent cleavage of
the N-tert.-butyl group as described in method
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20

10 O. 'H-NMR: (400 MHz, CDC13/ CD30D) 8.53 (IH, d), 8.13 (IH, d), 7.94
(IH, t), 7.88 (IH, t) 7.58 (1H, s), 7.46 (2H, s), 6.17 (1H, s), 2.24 (3H, S),
1.39 (9H, s); MS (ESI+) =408.4 (M+H)-'-. WO 2006/032518

W& IR 209/010311 -215- List of References Adams, R.Rp &l @huos/o10311
Trends Cell Biol. 11 (2001) 49-54 Bastin, R.J., et al., Organic Proc. Res.
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Salts, Verlag 15 Helvetca Chimica Acta (VHCA), Zurich, (2002) US
6,207,401 WO 00/05219 WO 00/44728 00/47212 20 WO 01/21594

WO 01/21595 WO 01/21596 WO 01/21f ©71/55116 25 WO
01/77085 WO 02/057259 WO 02/059111} 02/059112
1
; R HN R
R S
I
N
R SR
R'" ©
formulal,

wherein

R}, R% R and R* independently represent R%-X-, cycloalkyl-T'-,
heterocyclyl—’l’z—, hydrogen, halogen, nitr o, cyano,
-OH, -NH;, -NH-C({O)H, -C(0)OH, ~C(O)NH,,
-${0),NH;, -NHC(Q)NH;, -C{(O)NH-O -alkyl,
-C(O)N(alkyl)-O-alkyl, -NHC(O)NH-O -alkyl,
-NHC(O)N(alkyl)-O-alkyl, -S(O0):NH-O-alkyl,
-8(0),N{alkyl)-O-alkyl, or alkyl optionally substituted
one or several times by halogen, hydroxy or alkoxy;

R’ is cycloatkyl-T -,
heterocyciyisz-,
aryl-T*,
heteroaryl-T*-,or
alkyl optionally substituted one or several times by

halogen;

X is -C(O)NH-, -C{O)N(alkyl)-,
~N(alkyl)C{O)-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC(O)N{alkyl)-,
-NHS(O)3-, -S{0):NH-, -5(O),N{alkyl) -,
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WO 02/062789 30 WO 02/066461 WO 02/068415 WO 02/22601 WO
02/22602 WO 02/22603 35 WO 02/22604 WO 02/22605 WO
2006/032518 PCT/EP2005/010311 -216- WO 02/22606 WO 02/22607

W RE/R26Q8 WO 02/50065 5 WO 02/50066 WO 02/96908--WEhoos/a10311
03/015785 WO 03/077921 WO 03/078423 10 WO 03/078426 WO

03/078427 WO 04/000833 WO 04/005283 WO 95/19169 15 WO
95/23141 WO 97/42187 WO 99/06396 WO 2006/032518
PCT/EP2005/010311 -217 Patent Claims A compound of formula | H N

N R7 -$(0)z-, -8(0)-, -C(O)O-, ~OC(Q)-, -C(O)-, -NH-,
-N(alkyl)-, -O- or -8-; and

T, T4 T° and T* independently represent a single bond or alkylene
optionally substituted one or two times by hydroxy;

R is hydrogen,
aikyl being optionally substituted one or several times
by halogen or alkoxy,
heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO,, ~-OH, -C(O)OH,
~C{O)NH-ary1, -C{O)NH,
-C{O)NH-alkeyl, -C{O)N({alkyl)s,
-C(O)-hetero cyclyl, -NH,, -NHC(O)-aryl,
~-NHC{O)-cycloalkyl, ~-NHC(O)-alkyl,
-N{alkyl)C(O )-alkyl, -NHC(O)O-alkyl,
-N{alkyl) C(O YO-alkyl,
-NHC(O)-alkoxyalkyl, -NH-8{O)z-aryl,
-NH-S(O);-alkyl, -C(O)NH-5(O),-aryl,
-C{O)NH-8(QO),-alkyl, -S(O),-alkyl,
-NH-aryl, ~-O-aryl, -5{O)-aryl, aryl,
heterocyclyl, cycloalkyl, alkyl, alkoxy or
atkylsulfanyl, said alkyl, alkoxy and
alkylsulfanyl groups being optionally
substituted ore or several times by

halogen;
naphtyl,
1,3-Dihydro-isobenzofuramyl, benzo{1,3]dioxal-5-yl,

cycloalkyl or

alkenyl;
Y is alkylene, alkylene-C(O)- or alkylene-CH(OH)-;
n is0orl;
R® is hydrogen, alkyl, cyano o halogen;

R’ is hydrogen, alkyl or cycloalkyl;
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1/R~HNRo RZN R3IV~(Y)n-R5R4 O formulal, 5 wherein R1, R2,
R3 and R4 independently represent R$-X-, cycloalkyl-T'-,
heterocyclyl-T2-, hydrogen, halogen, nitro, cyano, -OH, -NH2,
wWiHo6s(63Mshsa-C(O)OH, -C (O)NI-12, -S(0)2NH2, -NHC(O)NkiZyep2005/010311
-C(O)NH-O-alkyl, 10 -C(O)N(alkyl)-O-alkyl, -NHC(O)NH-O-alkyl,
-S(0)2NH-O-alkyl, -S(0)2N(alkyl)-O-alkyl, or
alkyl optionally substituted one or set/eral times by halogen, hydroxy or
15 peter ocycly I-T2-, aryl-T3-,
heteroa&y&Mpﬁﬁrxﬁﬂtyhaminyp&wétﬁlﬂieﬂem or several times by
halogen; 20 X is -C(O)NH-, -C(O)N(allcyl)-, -N(allcyl)C(O)-, -NHC(O)-,
-NHC(O)NH- -NHC(O)N(alkyl)-, -OC(O)N(alkyl)-, -NHS(O)2-, -S(O)2NH-,

-NHC(O)N(alkyl)-O-alkyl,

alkoxy; Rs is cycloalkyl-T'-,

SNl Wor2000/0025

-, -NH

g@gﬂ/@@ggg}g/omsn -218 -S(0)2-,

-, -N(alkyl)-, -0- or -5-; and T', T2,

T3 and % Iﬂ%dﬁmﬂﬂ(ﬁ’ntly rap?q&aﬁb}aﬂylmp@sbnnﬂséﬁ—adyyleﬁbyloﬁﬂonalIy
substituted one or two timesRy.RydyRxy:, B Besdmvdsoasnialkylheing
optionally substituted one Qb?ﬁ\fﬁﬁqlﬁ@&i(}}i, -C(O)NH,, -8(0),NH,,
“NHC(O)NH,,-C(Q)NH-0O-atkyl,
-C(O)N{alkyl)-O-alkyl, -NHC(O)NH-O-alkyl,
“NHC(O)N(alkyl)}-O-alkyl, -S(0),NH-O-alkyl,
-5{0);N(alkyl)-O-alkyl, or alkyl optionally substituted
one or several times by halogen, hydroxy or atkoxy;

is ~-C(Q)NH-, -C{OIN{alkyl)-,

-N{alkyDC(O)-, -NHC(O)-,

-NHC(O)NH-, -NHC(O)N(alkyl)-,

-NHS{O);~, ~S(O)2NH-, -5(O},N(alkyl)-,

-5(0)s-, -5(0)~, -C(O)O~, -OC(O)-, -C{O)-, -NH-,
-N(alkyl)-, -O- or -5-;

is hydrogen,

alkyl being optionally substituted one or several times

by halogen,

heteroaryl, or

phenyl,

which is optionally substituted one or two
times by halogen, -NO,, -OH,
-C(O)NH-aryl, -C(O)NH,,
-C(O)NH-alkyl, -C(O)N(alkyl},,
-C(O)-heterocyclyl, -NH,, -NHC(O)-aryl,
-NHC(O)-cydoalkyl, -NHC(O)-alkyl,
~NHC(O)-alkoxyalkyl, -NH-8(O),-aryl,
~NH-5(O};-alkyl, -C{ONH-5(0);-aryl,
-C{O)NH-S{0)-alkyl, -S(O)z-alkyl, alkyl,
alkoxy or alkylsulfanyl, said alkyl, atkoxy
and alkylsulfanyl groups being optionally
substituted one or several times by
halogen;
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by halogen or alkoxy, heteroaryl, or phenyl, which is optionally substituted
one or two 10 times by halogen, -NO2, -OH, -C(O)OH, -C(O)NI-1-aryl,
-C(O)NH2, -C(O)NH-alkyl, -C(O)N(alky)2, -C(O)-heterocyclyl, -NH2,
wiHGanl, -NHC(O)-cycloalkkyl, -NHC(O)-alkyl, 15  permproosmoiosti
-N(alkyl)C(D)-alkyl, -NHC(O)O-alkyl, -N(alkyl)C(O )O-allcyl,
-NHC(O)-alkoxyalkyl, -NH-S(O)raryl, -NH-S(O)2-alkyl,
-C(O)NH-S(0O)2-aryl, -C(O)NH-S(O)ZQ-%QI(yI, -S(0)2-alkyl, 20 -NH-aryl,
-0-aryl, -S(O)-aryl, aryl, heterocyclyl, cycloallcyl, alkyl, alkoxy or
alkylsulfanyl, said alkyl, alkgxyanchalkyissbanyrateyRsieing optionally

substituted one or several times by 25 halogen; naphtyl,
1,3-Dihydro-isobenzofuranyjlaisgiaze [ 1,3] dioxol-5-yl, cycloalkyl or
allcenyl; 30 is alkylene, alkylene-C(O)- or allcylene-CH(OH)-; nis O or
l; R6 is hydrogen, alkyl, cyano or halogen; R7 is hydrogen, alkyl or
cysloalkyke\\oh 2O0GI032518 P & THER2003(60311 -219 and all
pharmaceutically acceptable salts thereof. 2. The compounds accprding
to claimi; WhBrémi R, R2, IRdeBAul eRA Y BRSEHA Brithy rBfFERaRRE-X-,
cycloalkyl-T1-, 5 heterocydydi s pdiagenyivalogd, -iide, ¢y O)H,
-C(OYOH, -C(O)NH,, -CO)NH-O-allkyl, or alkyl
optionally substituted one or several times by hydroxy
or alkoxy;

X is -C(O)NH-, -C(O)N{alkyl}-,
-N{(alkyl}C{O}-, -NHC(O)-,
-NHC(O)NH-, -NHC{O)N(alkyl)-, -OC(O)N(alkyl)-,
-S(O);NH-, -5(O )N (alkyl)-,
-5(0),-, ~OC(O)-~, -C(O)~, -NH-,
-N(alkyl)-, -O- or -5-;

T, T4 1% and T independently represent a single bond or alkylene;

R’ is hydrogen,
alkyl being optionally substituted one or several times
by halogen or alkoxy,

heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO,, -C(O)OH,
-C{O)NH-alkyl, -NH,, -NHC(O)-alkyl,
~N(alkyl)C{O)-atkyl,
-NHC({O)-alkoxyalkyl, -NHC(O)O-alkyl,
~N{alkyl) C{O)O-alkyl, -NH-S(O);-alkyl,
-8(0)p-alkyl, -NHC{O)-aryl, -NH-aryl,
~O-aryl, -S(O}-aryl, aryl, heterocyclyl,
cycloalkyl, alkyl, alkoxy or alkylsulfanyl,
said alkyl, alkoxy and alkylsulfanyl groups
being optionally substituted one or several

times by halogen;

naphtyl,
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-OH, -NH2, -C(O)OH, -C(O)NH2, -S(O)2NH2, -NHC(O)NH2,-C(O
)NH-O-alkyl, -C(O)N(alkyl)-O-alkyl, -NHC(O)NH-O-alkyl,
-NHC(O)N(alkyl)-O-alkyl, -S(O)2NH-0O-alkyl, 10 -S(O)2N(alkyl)-O-alkyl, or
whybaierally substituted one or several times by halogen,RygQ¥ysRho311_
alkoxy; X is -C(O)NH-, -C(O)N(alkyl)-, -N(alkyl)C(O)-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, 15 -NHS(O)2-, -S(O)2NH-,
-S(0)2N(alkyl)-, -S(0)2-, -S(0O)-, -C#3J0-, -OC(O)-, -C(O)-, -NH-,
-N(alkyl)-, -0- or -S-; R5 is hydrogen, allcyl being optionally substituted

one or several times 20 hy.haloggRidxetesaaryl, or phenyl, which is
optionally substituted one or two times by halogen, -NO2, -OH,

-C(O)NH-aryl, -C(O)NI-12 ce8oadigdpxiH-alkyl, -C(O)N(alkyl)2,
-C(O)-heterocyclyl, 'NHZ’;{][%TI:(C%(%E?WL -NHC(O)-cycloalkyl,
-NHC(O)-alkyl, -NHC(O)-a o>¥ya yl, -NH-S(O)2-aryl, -NH-S(0)2-alkyl,
-C(O)Ng-S(O)2-aryl, 30 Cg@ytiidetO)2-alkyl, -S(0)2-alkyl, alkyl, alkoxy or
alkylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups being optionally
substit(fedconworsisverardingds ByRAIGHSEEIVO 20061032518

;’lnglleErI?;OOS/OlOSll -229s 9}5 d1rb:’%-elgjhydro-isobenzofuranyl; and Yis

R% R? and R* independently represent R%-X-, heterocyclyl—Tzw,
hydrogen, halogen, nitro, -OH, -NH;, -NH-~C{O)H,
-C(OYOH, ~C(OINHS,, -C{O)NH-O-alkyi, or alkyl
optionally substituted one or several times by hydroxy

or alkoxy;

X is ~-C(O)YNH-, -C(O)N(alkyl)~,
-N{alkyl)C(O)-, -NHC(Oj}-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC{O)N(alkyl)-,
-5(0);NH-, -S$(0):N(alkyl}-,
-$(0),-, -OC(Q)-, -C(O)~, -NH-,
-N{alkyl}-, -O- or -5-;

T 1%, T? and T* independently represent a single bond or alkylene;

R’ is hydrogen,
alkyl being optionally substituted one or several times
by halogen or alkoxy,
heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO,, -C(O)OH,
-C{O)YNH-alkyl, -NH,, -NHC(O}-alkyl,
~N{alkyhC(O)-alkyl,
NHC(O)-alkoxyalkyl, -NHC(O)O-alkyl,
“N{alkyl)C{O)O-alkyl, -NH-5{0O),-alkyl,
-§(O)s-alkyl, -NHC(O)-aryl, -NH-aryl,
-O-aryl, -$(O)-aryl, aryl, heterocyclyl,
cycloalkyl, alkyl, alkoxy or alkylsulfanyl,
said alkyl, alkoxy and alkylsulfanyl groups
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3. The compounds according to claim 1, wherein 5 R', R2, R3 and R4
independently represent R8-X-, heterocyclyl-T2-, hydrogen, halogen,
nitro, -OH, -NH2, -NH-C(O)H, -C(O)OU _C(O)NH2, -C(O)NH-O-aikyl, or
%I%hﬁp,gigqgally substituted one or several times by hydroxy. WE@%Q%%U%%
Xis -C(O)NH-, -C(O)N(alkyl)-, -N(alk),)C(O)-, -NHC(O)-, -NHC(O
-NHC(O)N(alkyl)-, -OC(O)N(alkyl)- _2§ 0)2NH-, -S(O)2N(alkyl)-, -S(O)2-
-OC(0)-, -C(O)-, -NH-, 15 -N(alkyl)-;-0- or -5-; T', T2, T3 and T4
independently represent a single bond or alkylene; R5 is hydrogen, allcyl
being optionally substituted one or selvergl dirfiesallyystizdvgent onatkoxyerdD
heteroaryl, or phenyl, which is optionajly.suhstitated;one or two times by
halogen, -NO2, -C(O)OH, C(O)NH alkyl, -NH2, -NHC(O)-alkyl,
-N(alkyl)C(O)-alkyl, 25 NI-%I(@) allcoxyalkyl, -NHC(O)O-alkyl,

-N(alkyl)C(O)O-allcyl, -

-NH-aryl, -0-aryl, -S(O)- aryi

Igogag ,xolsgo 2-alkyl, -NHC(O)-aryl,
erocyg yl, cycloalkyl, alkyl, alkoxy or

alkylsulfanyl, 30 said alkylcgdls@iyiand alkylsulfanyl groups being
optionally substituted one qr several times by halogen; naphtyl, WO
2006/032518 PCT/EP2008s058 14 - 221 benzo[1,3]dioxol-5-yl,

Rﬁ

is hydrogen.

5. The compounds according to claim 1, wherein

R', R* and R*
R3

T, 1% T’ and T

are hydrogen;

represents R*-X-, heterocyclyl-1%-, halogen, nitro, -OH,
-NH,, -C(O}OH,
~C(O)NH;, -C(OYNH~O-alkyl, or alkyl optionally
substituted one or several times by hydroxy or alkoxy;
is -C{O)NH-, -C(O)N(alkyl)-,
-N(alkyl}C{O}-, -NHC(O)-,
-NHC({O)NH-, -NHC(O)N{alkyl)-, -OC(O)N(alkyl)-,
-S(0):NH-, -5(0);N(alkyl)-,
_8(0)2"3 ‘OC(O)*, “C(O)-, "NH':
-N(akkyl)-, -O- or -8-;
independently represent a single bond or alkylene;
is alkyl or phenyl;
is alkylene;
isDorl;
is hydrogen; and
is hydrogen, alkyl or cycloalkyl.

6.  The compounds according to claim 5:

7-Fluoro-2-isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-

ones
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cycloalkyl or alkenyl; and R6 is hydrogen. 5 4. The compounds according
to claim 1, wherein R'is hydrogen; R2, R3 and R4 independently
represent R8-X-, heterocyclyl-T2-, hydrogen, halogen, nitro, -OH, -NH2,

WiHiG{bts ~C(O)OH, -C(O)NH2, -C(O)NH-O-alkyl, or alkybdfqnlinaly
substituted one or several times by hydroxy or alkoxy; X is -C(O)NH-,
-C(O)N(alkyl)-, -N(alkyl)C(O)-, -NH%?%-", -NHC(O)NH-, -NHC(O)N(alkyl)-,
-OC(O)N(alkyl)-, 15 -S(O)2NH-, -S(O)2N(alkyl)-, -S(O)2-, -OC(0)-,

-C(O)-, -NH-, -N(alkyl)-, -0- or -5-; T', T2, T3 and T4 independently
represeftlaopingld-BoicootiatkyBroraRE isyhwdingeh 20 eikiikbelig
optionalbhgmp@qiﬁutegn@pe or several times by halogen or alkoxy,
heteroaryl, or phenyl, which is optionally substituted one or two times by

foRae s R b R
-N(allcypBtalyaiafkyreNH-S(0)2-alkyl, -S(0)2-alkyl, -NHC(O)-aryl,
-NH-aryl, 30 -0-aryl, -S(O)-aryl, aryl, heterocyclyl, cycloalkryl, alkyl, alkoxy

or a”Cy|§Li|£é‘gﬂgg§—a}’iqz@%¥lhﬁL BIQH?S{ZWL?%?}HXM%%}%%;@-

2006/03}%?111111]0}_Mp%%%gér’z%g— *one:;L

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-dimethylamino-2H-
phthalazin-1-one;

{3-Isopropyl-1-{5-methyl-2H-pyrazol-3-ylamino)-4-oxo-3,4-dikydro-
phthalazin-6-yl}-methyl-carbamic acid tert-butyl ester;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-methoxy-2H-phthalazin-
1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(pyridin-2-ylmethoxy)-
2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(pyridin-3-ylmethoxy)-
2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(pyridin-4-ylmethoxy)-
2H-phthalazin-1-one;

2-Isopropyl-4-{5-methyl-1H-pyrazol-3-ylamino)~7-(2-morpholin-4-yl-
ethoxy)-2H-phthalazin-1-one;

7-Hydroxy-2-isopropyl-4-{5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-
1-one;

7-Difluoromethoxy-2-isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;
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being optionally substituted one or several times by halogen; naphtyl,
benzo [ 1,3] dioxol-5-yl, 5 cycloalkyl or allcenyl; and R6 is hydrogen. 5.
The compounds according to claim 1, wherein 10 R', R2 and R4 are

wydingensR3 represents R8-X-, heterocyclyl-T2-, halogen, pétigeraédiotesin
-NH2, -C(O)OH, -C(O)NH2, -C(O)NH-O-alkyl, or alkyl optionally
substituted one or several times by hydroxy or alkoxy; 15 X is -C(O)NH-,
-C(O)N(alkyl)-, -N(alkyl)C(O)-, -NHC(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)-,
-OC(O)N(alkyl)-, -S(O)2NH-, -S(O)2N(alkyl)-, -S(0)2-, -OC(0O)-, -C(0)-,
-NH-, 26-Hetamylynathas-4={5TmatpyNidlapiaral-iddépeingeidy pofrdsentla
single boeng or allcylene; R5 is alkyl or phenyl; Y is allcylene; nis O or 1;
25 R6 is hydrogen; and R' is hydrogen, alkyl or cycloalkyl 6. The

compounds accordjing to ¢ 7-Fluorp- -|so thyl

IH- pyrauzi]oiI sly%rﬁlrjfoé% l%m %ag?ﬁ-- aml 8%5; -2H-
PCT/EPZ8H %é1%1€:223 2-Isopropyl- 4-
(5-methyl-1H-pyrazol-3-ylamino)-7-morpholino-2H- phthalazin-l-one;

2-Benzyl-A{propgthintiRisaretd-¥leminey{-1pemRholi -2 mino)-2H-

phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino}-7-(2-morpholin-4-yl-
ethylsulfanyl)-2H-phthalazin-1-one;

2-Isopropyl-7-{methyl-(2-morpholin-4-yl-ethyl)-amino]-4-(5-methyl- 1 H-
pyrazol-3-ylamino}-2H-phthalazin-1-one;

2-1sopropyl-4-(5-methyl- 1 H-pyrazol-3-vlamino)-7-{methyl-pyridin-4-
yimethyl-amino)-2F-phthalazin-1-one;

2-Isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-7-(methyl-pyridin-3-
ylmethyl-amino)-2H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(methyl-pyridin-2-
ylmethyl-amino)-2H-phthalazin-1-one;

N-[3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazin-6-yl}- N-methyl-acetamide;

S—Isopiopyl— 1-[3-isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-ox0-3,4-
dihydro-phthalazin-6-yl]-1-methyl-urea;

i3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-ox0-3,4-dihydro-
phthalazin-6-y1]-methyl-carbamic acid ethyl ester;

N-[3-Isopropyl-1-(5-methyl- 1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazin-6-yl}-acetamide;
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phthalazin-l-one; 5
2-1sopropyl-7-(4-methyl-piperazin-I-yl)-4-(5-methyl-2H-pyrazol-3-
ylamino)-2H-phthalazin- 1-one; 2-I1sopropyl-4- (5-methyl-1
WoPNaAs3sylamino)-7-dimethylamino-2H- phthalazin-lI-onepcqppasesioiesti
[3-Isopropyl-I-(5-methyl-2H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro- 10
phthalazin-6-yl]-methyl-carbamic acid tgrt-butyl ester;
2-1sopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-7-methoxy-2H-phthalazin-
1-one; 2-Isopropyl-4-(5-methyl- | H-pyrazol-3-ylamino)-7-
(pyridird{gtiemrexynzel-phthathaminobhesotBopyl-4-(5-methyl- 1H-pyrazol-
2-1soprag¥rdnt o inyinlidpykaz obdnylamino)-7-(pyridin-3-ylmethoxy)-
2H- phthalazin 1-one; 2- Isopropyl -4-(5-methyl- IH-pyrazol-3-ylamino)-

7-(pyri Imethagxy)-.2 zm -l-one; . )

2. |soprol’n 19 fﬁ?é’?hy 5 ES)YJF’& stihBin b
ethoxy) a{gﬁ{ﬁapaz }TN yl methanesulfonamlde,
7-Hydroxy-2-isopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-2H-phthalazin-

1-one; ZQ&E%Q gtbmea{ qm;%?%ﬁ% Qf';lﬁ}{l) éay Vs 111%'2?1%)

-2H- phglh);l%&n-ozf \?é 006/032518 PCT/EP2005/
2-Benzyl- Xy- 4R ﬁ1yl p’yrazol 3-ylamino)-2H-phthalazin-I-

one; 2-Isopropyl-4-(5-methyl- IH-pyrazol-3-ylamino)-7-methylsulfanyl-2H-
phthalazits¢renpyb7-methylamino-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
2-Isopreipyizmethangsulfonyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one;

2-1sopropyl-4-(5- me éH -3-yla no) -7-(2-marpholin-4-
ethylsu% ‘é ihy pAIA %8%6&129‘@ Byl 7in0)-4-0x0-3,4- d;{‘ydm'
[methypbzh 5#161 J2B-pethiiisesino]-4-(5- methyl -IH 10
pyrazol-3-ylamino) -2H-phthalazin- | -one;
4-(5-Cycl opropyl-2H-pyrazol-3-ylamino)-7-dimethylamino-2-isopropyl-
2H-phthalazin-1-one;

N-[3-Isopropyl-1-(5-methyl- 1H-pyrazol-3-ylamino}-4-0xo-3,4-dihydro-
phthalazir: -6-yl]-methanesulfonamide;

2-Isopropyl-7-methoxymethyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-
phthalazin -1-one;

2-Benzyl-7-methoxymethyl-4-( 5-methyl- 1 H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-Isopropyl-7-(4-methyl-piperazin-1-ylmethyl)-4-(5-methyl- 1 H-pyrazol-3-
ylamino}- 2 H-phthalazin-1-one;

2-Isopropyl-4-(5-methyl-1H-pyrazol-3~ylamino)-7-morpholin-4-ylmethyl-
2H-phthalazin-1-one;

3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazine-6-carboxylic acid;
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2-Isopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-7-(methyl-pyridin-4-
ylmethyl-amino)-2H-phthalazin-I-one;
2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(methyl-pyridin-3-
wimstlsylszsreno)-2H-phthalazin- I-one; 15 PCT/EP2005/010311
2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(methyl-pyridin-2-
ylmethyl-amino)-2H-phthalazin- I'On?;zlz\‘;l' i
[3-Isopropyl-l-(S-methyI-lH-pyrazol-3-y|5amino)-4-oxo-3,4-dihydro-
phthalazin-6-yl ] -N-methyl-acetamide;
3-Isopraplskpi8pigebtopykiy(St Metlyyhbi pyranol-Jiaminpolioxé-3,4 20
dihydrophshajazimGpidametharea;
[3-Isopropyl-I-(S-methyl-IH-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-methyl-carpamic acid ethyl ester; N- .
[3-|sopr8ww-@ﬂféfféﬂﬁ%@%e&m oY BERXG S By dre-
phthalazhilelgtjrecetamicelvec2008lobes1’;:PCT/PP2005/010311 -225
7-[ (4-Fluoro-benzyl)-methyl-amino]-2-isopropyl-4-(5-methyl-IH-pyrazol-
3-ylamino) 2H-pthalazind:anai Nsvrazol-3-viamine -4-oxo-3.4-di B}
[3-Isopr@%%ﬁ?ogﬂqh?ﬁﬁﬂ%&%ﬁé{%&ﬁééﬁg?iag-gﬁ?—giﬁf&?gém
phthalazin- f‘/ IRiSne c§/JF-YmCeE’t?'|1an]'élseu onamiders
2-1sopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(2-morpholin-4-yl-
ethylamiriedpphth@laainki-aRe: pyrazol-3-ylamino }-4-oxo-3,4-dihydro-
2-Isopropyilamethylaringit-{amnathybiamiazol-3-ylamino)-2H-
phthalazin-l-one; 1-

o e S, SR Te) o 2 o 20
4-(5-Cyelopebpinetcpiherdic 3cpdhemined praimethyl astiro-2-isopropyl-
2H-phth al azin- | -one; N-
[3-1sopropylAdaymaHvlz1E-pXagaliny s A0 3 SN Iy razol-3-
phthalazig -6-%/%]” 57 weﬂﬁ’}esulf namide; 15

2-Isoprgp3W-1?- € hdjxyrr?eat 1i’/l-45:(351-8r‘r1ethyl-1H-pyrazo|-3-y|amino)-2H-
phthalazin-l-one; 2-Benzyl-
7-methéxiamatippil4-(5-meitip TH-pyradl3 Srpuimmod-2bd- 3,4-dihydro-

phthalazine-6-carboxylic acid methyl ester;

7-Hydroxymethyl-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

6-Hydroxymethyl-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

3-Isopropyl-1-(5-methyl- 1H~pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazine-6-carboxylic acid amide;

2-Isopropyl-4-(5-methyl-1H -pyrazol-3-ylamino)-7-piperidin-1-yl-2H-
phthalazin-1-one; and

2-Isopropyl-4-{5-methyl-1H - pyrazol-3-ylamino)-7-pyrrolidin-1-yl-2H-
phthalazin-1-one.
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phthalazin-l-one;
2-1sopropyl-7-(4-methyl-piperazin-1-ylmeth)rl)-4-(5-methyl- IH-pyrazol-3-
20 ylamino)-2H-phthalazin-I-one;
wd seRiepgkd-(5-methyl-1H-pyrazol-3-ylamino)-7-morpholin¢-yleistayies11
2H-phthalazin- I-one; 3-Isopropyl-
I-(5-methyl-1H-pyrazol-3-ylamino)-4-0xo-3,4-dihydro-
phthalazine-6-carboxylic acid; WO 26067032518 PCT/EP2005/010311
-226 2-Isopropyl-4-(5-methyl- 1 H-pyrazol-3 -ylamino) -7- (mo rpholi ne-4-
carbonyii2ddphthalaziccol daneo3tisepropytle(s-methyl-1
H-pyrazql-3:-ylamino)-4-oxo-3,4-dihydro- phthalazine-6-carboxylic acid
diethyl dmifeand R are hydrogen;

3-Isoprgpyl-1-(5-methyl-1H- aming)-4-gx0-3:4-dihydro-
phthala%ine-6-carboxylic iﬁgyﬁﬁﬁﬁﬁﬁgp‘é&@gﬁfm | - (5-methyl- |
H-pyrazdl-3-ylamino)-4-oxé-aj44dihydro- phthalazine-6-carboxylic acid
isopropylamide; 3-lIsopropyl-1-(5-methyl-1
H-pyrazol-3-ylamino)-4-ox5-3 HaMydrs 8 bhthalazine-6-carboxylic acid
cyclopr@pylm.ethyl e_Ster; represents a single bond or alkylene;
7-(4-Acetyl-piperazine-I-carbonyl)-2-isopropyl-4-(5-methyl-1H-pyrazol-3-
ylamin®22I-1-phthalazin-I-ona@ky3-tsopropyl-1-(5-methyl-1
H-pyrazol-3-ylamino)-4-oxo-8_,4-gihydro- phthalazine-6-carboxylic acid
methyl 8ster; 15 whhan
7-Hydrg®ymethyl-2-isopropykft§eeaethyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one;; 6-Hydroxymethyl-2-isopropyl-4- (5- m ethyl- 1
H-pyrazol-3-ylamino)-2H- phthalazin-l-one; 3-Isopropyl-I-(5-methyl-
;rl-é-ig;gatz}%-{%%@mhn s)aiélc'(%?ﬁg’tg"c Lri%d;:o- 20 phthalazine-6-carboxylic acid
2-Isoprapigbgrépyinettyintiiybyiazotdyliartianintpperiotphbijhd bH -
phthalagins;eng;-ang 2-4sepropyl-4-(5-methyl-1 H
-pyrazol-3-ylamino)-7-pyrrolidin-1-yl-2H- phthalazin-I-one.

2-Isopropyl-4-{5-methyl-1H-pyrazol-3-ylamino)-8- dimethylamino-2H-

phthalazin-1-one.

9. The compounds according to claim 1, wherein

RY, R® and R* are hydrogen;

R? represents R, heterocyclwaTzn, halogen, nitro,
-NHj, or alkyl optionally substituted one or several
times by hydroxy or alkoxy;

R® is alkyl;

18 -NH-, -N(alkyl)- or -O-;

T represent a single bond or alkylene;
& ' is alkyl or phenyl;
n 1s 0; and

RS is hydrogen.
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WO 2006/032518 PCT/EP2005/010311 - 227 7. The compounds
according to claim 1, wherein R', R2 and R3 are hydrogen; R4 represents
R-X-, heterocyclyl-T2-; R8s alkyl; 5 X is -NH- or -N(alkyl)-; T2 represents
g hend or alkylene; W is alkyl; nis 0; and R6 is hydregakpdfstios11
The compounds according to claim 7:

2-Isopropyl-4-(5-methyl-IH-pyrazol-3-ylamino)-8-morpholino-2H-
phthalazin-1-one; and 2-Isopropyl-4-( -ﬁfethyl-l H-pyrazol-3-ylamino)-8-
dimethylamino-2H- 15 phthalazin-I-one. 9. The compounds according to

claign 1TwhesgipoRdR3-anthiRoalgdydrogen; R2 represents R8-X-,
heterocyc]yl -T2-, halogen, nitro, -NH2, or alkyl optionally substituted one

or severailpEaRES P&y ik bilyP R hikylameiro INEH: Pdpalrgin- 1-
or -0-; Bagepresent a single bond or alkylene; RS is alkyl or phenyl; 25 n
is 0; and R6 is hydrogen WO 2006/032518 PCT/EP2005/010311 - 228
10. The2

laj
6- Fluoroﬁg 9945_ CCO{% y(I)PiC aﬁr;lrgzgf?lﬁamlnoyrfﬁo halazm |-

one: azm E)one,

2-Isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-6-dimethylamino -2H-
phthalazin-1-one;

2-Isopropyl-6-methoxy-4-(5-methyl-1 H-pyrazol-3-ylamino}-2H-
phthalazin-1-one;

2-Isopropyl-6-methoxymethyl-4-{5-methyl-2H-pyrazol-3-ylamino )-2H-
phthalazin-1-one;

6-Hydroxymethyl-2-isopropyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one; and

6-Amino-4-(5-methyl-1H-pyrazol-3-ylamino)-2-phenyl-2H-phthalazin-1-

one.

11. The compounds according to claim 1, wherein
RY, R% R*and R? represent hydrogen;

R’ is hydrogen,
alkyl being optionally substituted one or sevexal times
by halogen or alkoxy,
heteroaryl, or

phenyl, which is optionally substituted one or two
times by halogen, -NO,, -C(O}OH,
~C(O)NH-alkyl, -NH,, -NHC(O)-alkyl,
-N(alky) C(O)-alkyl,
-NHC(O}-alkoxyalkyl, -NHC((D)O-alkyl,
~N{alkyl}C(O)O-alkyl, -NH-S((O),-alkyl,
-8(0),-alkyl, -NHC(O)-aryl, -NT1-aryl,
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2-Isopropyl-4-(5-methyl-1 H-pyrazol-3-ylamino)-6-morpholino-2H- 5
phthalazin-l-one; 2-Isoprop
1-4-(5-methyl-1H-pyrazol-3-Ylamino)-6-dimethylamino-2H-
whtbalkaainsisone; ' PCY/EP2005/010311
2-1sopropyl-6-methoxy-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one; 10
2-Isopropyl-6-methoxymethyl-4-(5-ﬁ‘?@ﬁﬂ'yl-2H-pyrazo|-3-ylamino)—2H-
phthalazin-l-one;
6-Hydroxymethyl-2-isopropyl-4-(5-methyirii-pyrazei3ayra minedctyl,
phtha_lazm-l-one; and cycloalkyl, alkyl, alkoxy or alkylsulfanyl,
6-Am|no-4-(5-methyl-1H-pyrazol-3-ylam4nﬁ$§§-%e)§yl-%%mglﬂaflagn- -15
one. 11. The compounds according t&*¢fainy 1 “Wheréin' RYR2RSE EntRa
represent hydrogen; R5 is hydrogen, iaa sriingdigsshuikredsasored ok
or several times 20 by halogen or alkxys betetogayl, or phenyl, which is
optionally substituted one or two_times by halogen, -NO2, -C(O)OH,
-C(O)NH-alkyl, -NH2, -NHEYeRMHikyl, 25 N(alkyl)C(O)-allcyl,

-NHC(O)-alkoxyalkyl, -NHgé%?jw&@”@Wyl)C(O)O-alkyI,
-NH-S(0)2-alkyl, -S(O)2-alkyl, -NHC(O)-aryl, -NH-aryl, WO 2006/032518

PCTIEP2005/010311 -22@yddealigh o65(O)-aryl, aryl, heterocyclyl,
cycloalkyl, alkyl, alkoxy or alkylsulfanyl, said alkyl, alkoxy and
alkylsulfanyl groups being%ﬂglh substituted one or several 5 times
by halogen; naphtyl, is hydrogen.

12.  The compounds according to claim 11:
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-phenyl-2H-phthalazin-1-one;
2-Benzyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
2-Methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
2-Isobutyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-{2,2,2-triflucro-ethyl}-2H-
phthalazin-1-one;

4-{5-Methyl-1H-pyrazol-3-ylamino)-2-p-tolyl-2H-phthalazin-1-one;

2-(4-Fluoro-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;

2-{4-tert-Butyl-phenyl)-4-(5-methyl-1 H-pyrazol-3-ylamino)-2 H-phthalazin-

1-one;

2-(4-Methoxy-phenyl)-4-(5-methyl- 1 H-pyrazol-3-ylamino)-2H-phthalazin-

1-one;
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benzo [ 1,31 dioxol-5-yl, cycloalkyl or alkenyl; and 10 R6 is hydrogen. 12.
The compounds according to claim 11:
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-phenyl-2H-phthalazin-l-one;
weBRmgy41§5-methyl-IH-pyrazol-3-ylamino)-2H-phthalazin- pepeedihsnioaii
2-Methyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
2-1sobutyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-l-one;
4-(5-Methyl-lH-pyrazoI-B-yIamino)-2i%§,2,2-trif|uoro-ethyl)-2H-
phthalazin-l-one;

4-(5-Meihyl blrpyrazolignyiasming)3m-ialybRit-phthalazie-1-one; 20
2-(4-Fluoro-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-

one; . .
2-(a-ter-HRRBASRYS s S ety W rarard-sritme s L H R Etag -
1-one; 1-one;
2-(4-Methoxy-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-
25 1'0%(3\1\1(@@19%@%9}@*'{'7%%%9 _i%—y‘lgﬁ%o)QH@hthalazin—
4-(1H-Pyrazol-3-ylamino)-2-p-tolyl-2H-phthalazin-1-one;

2-(4-M fl?(‘)])%y-benzyI)-4-(5-methyI-1 H-pyrazol-3-ylamino)-2H-phthalazin-
1-one;
2-(3-MettipgyEitmay)bé=(5ine iyint HybyidaniSsghdnyinal 2dt-Phthalazin- 5
1-one; gBqfazRifluere;benzyl) -4-(5-methyl- | H-pyrazol-3-ylamino) -2H-
phthalazin-l-one; _
b oo bk A TS R Y RS Y AR
2-(3,4-Difthorsibengy-4-(5-methyl-IH-pyrazol-3-ylamino)-2H-
phthalazin-l-one;

4-(5-Methyls 15y a7z ek aminghdniZ-TReviibiazal:daimetyl)-2H-

phthalap Ql_zléﬁgi%ilwone;

4-(5-Methyl-1H-pyrazol-3-ylamino}-2-(2-methyl-thiazol-4-ylmethyl)-2H-
phthalazin-1-one;

4-(5-Methyl-2H-pyrazol-3-ylamino)-2-pyridin-4-ylmethyl-2H-phthalazin-1-

one;

4-(5-Methyl-2H-pyrazol-3-ylamino)-2-pyridin-3-ylmethyl-2H-phthalazin-1-

one;

2-(2-Fluoro-benzyl)-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;

2-(4-Fluoro-benzyl)-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-

one;

2-(3,5-Difluoro-benzyl)-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;
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4-(5-Methyl-2H-pyrazol-3-ylamino)-2-pyridin-4-ylmethyl-2H-phthalazin- |-
15 one;
4-(5-Methyl-2H-pyrazol-3-ylamino)-2-pyridin-3-ylmethyl-2H-phthalazin- |-
W006/032518 PCT/EP2005/010311
2-(2-Fluoro-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-I-
one; 20
2-(4-Fluoro-benzyl)-4-(5-methyl-1H-gytazol-3-ylamino)-2H-phthalazin-I-
one; 2-(3,5- Difluoro -benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-

phthalagia: %@%ﬁ?%ﬁéfﬁlﬁﬁ@@%@&m -22Bdhthalazin-1-
4-(5- Meth I 2H- pyraz 3-ylamino)-2-pyridin-2-ylmethyl-2H-phthalazin-I-

one; 2- ?sobropyl 4- (5-methyl- IH-pyrazol-3-ylamino) -2H-phthalazin- I-one;
3-[4-(5 Methyl-IH-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-ylmethyl]- 5
benzoid-dsidropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
4-(5-Methyl-IH- pyrazol -3-ylamino)-2-(4-trifluoromethyl-phenyl)-2H-

phthalag '[];l L}H ra?oi 3-ylamino)-1-oxo-1H-phthalazin- Z—ylmethyl]l
2-(4- Cbloro phe et hyl-IH-pyrazol-3-ylamino)-2H-phthalazin- |-

one; 10PAB RSy - 1H pyrazol -3-ylamino)-2-m-tolyl-2H-phthalazin-l-one;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-nitro-benzyl)-2H-phthalazin-I- one;

2-(4-Amine-bhestzyph A (et Ayl nhyra2el43yfamionyp@id- phehgla2 fit-| -
one, 15P[§It}{§ﬁ[§ﬁ(§;[yllﬁghyl-lH-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-
ylmethyl]-phenyl]-acetamide;

N-{4-[1-Ox0-4-(1H-pyrazol-3-ylamino)-1H-phthalazin-2-yI
ph{en)[/l} %&@W%;ﬂ%ﬁg erEyI) e (g methy})lh' p}Fr)Iaz ? 3- }amu%/o -2H- thhaIazm -

2-(4-Methaxy-phenyl)-2-oxo-ethyl)-4-(5-methyl-1H-pyrazol-3-ylamino)- 20
2H-phthalazin-I-one; 2-

[2-(3-MethoxyRierh-2- s oratoulsd:(5-mmathyil ioyiazalzviasmino)-

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-nitro-benzyl)-2 H-phthalazin-1-

one;

2-(4-Amino-benzyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1- -

one;

N-{4-[4-(5-Methyl-1H-pyrazo}-3-ylamino)-1-oxo- 1 H-phthalazin-2-
vimethyl]-phenyl}-acetamide;

N-{4-[1-Ox0-4-(1H-pyrazol-3-ylamino)-1H-phthalazin-2-ylmethyl] -
phenyl}-acetamide;

2-[2-(4-Methoxy-phenyl)-2-oxo-ethyl]-4-(5-methyl- 1H-pyrazol-3-ylamino)-
2H-phthalazin-1-one;

2-[2-(3-Methoxy-phenyl)-2-oxo-ethyl}-4-(5-methyl- 1H-pyrazol-3-ylamino)-
2H-phthalazin-1-one;

4-{5-Methyl-1H-pyrazol-3-ylamino)-2-[2-ox0-2-(4-trifluoromethoxy-
phenyl)-ethyl]-2H-phthalazin-1-one;
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2H-phth alazin- | -one;
4-(5-Methyl-IH-pyrazol-3-ylamino)-2-[2-0x0-2-(4-trifluoromethoxy-
phenyl)-ethyl]-2H-phthalazin- I-one; WO 2006/032518

WO ibap/010311 -232 2- (2-Benzo [1,31 PCT/EP2005/010311
dioxol-5-yl-2-oxo-ethyl)-4-(5-methyl- 1 H-pyrazol-3- ylamino)
-2H-phthalazin -1 -one; 4-(5-Methyl-1H-pyrazol-3-ylamino)-2- [ 2-oxo0-2-
(4-trifluoromethyl-phenyl)- ethyl] -2H-pttthalazin- I-one; 5
4-(5-Methyl-IH-pyrazol-3-ylamino)-2-(2-oxo-2-phenyl-ethyl)-2H-
phthalazinzl-®aes 2-A1hb4ol (5ynetbylr-bthyl)-4-(5-methyl-1H-pyrazol-3-

H- Pyrazg&&xba}’% Arairpibalagzin- 1 -one;

2-Cyclopropylmethyl-4-(5-methyl-TH-pyrazol-3-ylamino)-2H-phthalazin- | -

one; 10 4-(5-Methyl-IH-pyrazol-3-ylamino)-2-(4-methylsulfanyl-benzyl)-2H-
phthalaZiftageyl-1H-pyrazol-3-ylamino)-2-[2-oxo0-2-(4-trifluoromethyl-phenyl)-

2-(2-Hyeioxl21pftehyketihyhode(5-methyl-1H-pyrazol-3-ylamino)-2H-
phthalazin-l-one;

2-.(4- teq UM| %quﬁ{ )ﬁ}lmo f’gl 1H %ﬁz% e3nxﬁmp[o) -2H- 15

phthaIaZ| -l-one; prop
-4-(5-mé&t Fi@Pp&Iﬁ&*&)l 3 ylamlno) -2H-phthalazin-I-one;
2-(4-Benzenesulfinyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-

phthalazingdhene; 2 ethyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
N-Ethyl-N-{4-[4-(5-methyl-l.H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-
yl]-phenyl} -acetamide;

{4-[4-(5: ?K/g@taelmqmﬁwg%r%rg?ﬁmﬂ;lflc%ﬂfﬁl PRERAHAN-Z R halazin-1-
phenyl}@&bamic acid ethyl ester; WO 20061032518
PCTIEP2005101031.1 -233 Methyl- 14-

[4-(5- m%@'ﬁh‘ww%ﬁ@dﬁm mnahd?] 9@%@@5@91%&1%&%}) 2H-

phenyl)- ?h%ﬁ%mlclaud ethyl ester; Methyl-{4-

[4-(5- méi B pyrazdl 3-ylamino)-1-oxo-1H-phthalazin-2-yl] -
2-(2-Hydroxy-2-phenyl-ethyl)-4-(5-methyl- IH-pyrazol-3-ylamino}-2H-
phthalazin-1-one;

2-(4-tert-Butyl-2-chloro-phenyl)-4-(5-methyl- 1H-pyrazol-3-ylamino)-2 H-
phthalazin-1-one;

2-14-(2-Methyl-propane-2-sulfonyl)-phenyl]-4-(5-methyl-1 H-pyrazol-3-
ylamino)-2H-phthalazin-1-one;

2-(4-Benzenesulfinyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-

phthalazin-1-one;

N-Ethyl-N-{4-[4-(5-methyl-1 H-pyrazol-3-ylamino)-1-oxo- 1 H-phthalazin-2-
yl]-phenyl}-acetamide;

{4-[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-y1] -
phenyl}-carbamic acid ethyl ester;
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phenyl}-carbamic acid isopropyl ester; 5
{4-[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-oxo0-1H-phthalazin-2-yl]-
phenyl}-carbamic acid isopropyl ester; 4-(5-Methyl-

Wi pyiagakdrylamino)-2-(4-nitro-phenyl)-2H-phthalazin-1- opeir/er005/610311
2-(4-Cyclohe)cyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H- 10
phthalazin-l-one;

4-(5-Methyl-1H-pyrazol-3-ylamino)- 228)3r|d|n 4-yl-2H-phthalazin-l-one;

2-(3-tort-Butyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamin ]ZIZH phthalazm-
l-one:; Methyl-{4-[4-(5-methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin- 2-y1]-

2-(2-Methax-eikydird: thidnalipy kst pyrazol-3-ylamino)-2H-phthalazin-I-
15 one;

2 oS e Y2 Ry paob Bt

2-(4- te%@uﬂ%%y@uhexyl@ Yo apdttsidz1H-pyrazol-3-ylamino)-2H-
phthalazin-I-one; 20

2-(-159prep RSN A (SRR AZek gttt phalazin-

2 (4 se%hgt}’[l}rfﬁmﬁ RSy razol-3-ylamino)-2H-phthalazin-
1-one WO 2006/032518 PCTIEP2005/010311 - 234

2-Biphany-fryisgr (Brmetivhi L RuRzg L3 ylamingkaiyphingesinaane;
2-(2'- Met%?yl blpé'enyl 4-yl)- 4J%_55[met§r}1%£ 1I—(| -pyrazol- gl?lgmlno) 2Hiil

phthalaZiff-I-one;
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(3-trifluoromethyl-phenyl)-2H- 5
phthalazif¥-legeRhexyl-phenyl}-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-

4-(5- M%‘iﬂ)ﬂ%%d ﬁ)y(gggol -3-ylamino)-2-(4-phenoxy-phenyl)-2H-phthalazin-
1-one; 4-(5-Methyl-1

H-pyrazol-3-ylamino)-2-naphthalen-2-yl-2H-phthalazin-I - one; 10
2-(2-CHidfokdiy DA Barmdthylamipyrazpnslinghrithd v hHaralazivng

one,
2-{3~tert-Butyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-

l-one;

2-{2-Methoxy-ethyl }-4-(5-methyl-2H-pyrazol-3-ylamino}-2H-phthalazin-1-

one;

2-(2-Methoxy-1-methyl-ethyl}-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-(4-tert-Butyl-cyclohexyl)~4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

2-(4—Isopropyluphenyi}-4-(S-methyl—2H—pyra201-3-y1amino)—2H—phﬂ1alazin-

1-one;

2-(4-sec-Butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-phthalazin-

1-one
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N-Methyl-4-[4-(5-methyl-IH-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-
yl]-benzamide; N-{4-
[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-yl] - 15

wbemdhasesamide; 2-Methoxy-N-{4- [4-(5-methyl-1 PCT/EP2005/010311

H-pyrazol-3-ylamino)-1-oxo-1H- phthalazin-2-yl]-phenyl}-acetamide;
2,2-Dimethyl-N-{4- [4-(5-methyl-1H m%) azol 3-ylamino)-1-oxo-1H-
phthalazin-2-yl] -phenyl}-propion a

N-{4-[4-(5-Methyl-1H-pyrazol-3- yIamlno) 1 -0x0-1Fl-phthalazin-2-yl]-

pheny}-Bartrarlide4=(2: Izﬂgdw_%mmazol -3-ylamino)-2H-phthalazin-1-one;
1H-pyrazol-3-ylamino)- 1 oxo 1H-phthalazin-2-yl] -

phenyli-methapesyl 1V¥95%QQ@1933§%2££1T YER2008/040311
-235 4-(5-Methyl- 1 -pyraz -ylamino)-2-(4-phenylamino-phenyl)-2H-
phthald3iHi¢gria:1-on

4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-morpholin-4-yl-phenyl)-2H-
phthalalzt@ MH'&E)dSlH»pyrazo}— -ylamino}-2-{3-trifluoromethyl-phenyl)-2H-

4-(5- Meghxl 1H pyrazol -3-ylamino)-2-(4-pyrrolidin-1-yl-phenyl)-2H-
phthalé’zm- -one
4-(5-Methyl-2H-pyrazol-3-ylamino)-2-(4-piperidin-1-yl-phenyl)-2H-
phthalaizi-bMakyl- 1 H-pyrazol-3-ylamino)-2-(4-phenoxy-phenyl)-2H-phthalazin-
2-(2-Chlgros4-trifluoromethyl-phenyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-
10 2H-phthalazin-l-one; and

2-(4-Amino-phen I) -4-(5-methyl-1H-pyrazol-3- Iamlno) -2H-phthalazin-I-
one. 13- {hil %&Yéﬁ “@I“d}?ﬁ}f Nt 2B desiark

hydrogene; 15 R2 and R3 independently represents hydrogen, R8-X-,
heterocyclyl-T2-, halogen, nitro, -OH, -NH2,

A OO SN, SN Ol ol onlonall...

one;

N-Methyl-4-[4-(5-methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-

yi]-benzamide;

N-{4-[4-(5-Methyl-1H-pyrazol-3-ylamino)- 1-oxo-1H-phthalazin-2-yl]-
phenyl}-acetamide;

2-Methoxy-N-14-14-(5-methy!l-1H-pyrazoi-3-ylamino)-1-oxo-1H-
phihalazin-2-yl]-phenyl}-acetamide;

2,2-Dimethyl-N-{4-[4-(5-methyl-1H-pyrazol-3-ylamino}-1-oxo- 1H-
phthalazin-2-yl]-phenyl}-propionamide;

N-{4-[4-(5-Methyl-1H-pyrazol-3-ylamino)-1-oxo-1H-phthalazin-2-yl] -
phenyl}-benzamide;

N-{4-[4-(5-Methy!-1H-pyrazol-3-ylamino)-1-oxo-1 H-phthalazin-2-yl]-

phenyl}-methanesulfonamide;
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20 X is -C(O)NH-, -C(O)N(alkyl)-, -N(allcyl)C(O)-, -NHC(O)-,
-NHC(O)NH-, -NHC(O)N(alkyl)-, -OC(O)N(allcyl)-, -S(O)2NH-,
-S(O)2N(alkyl)-, S(0)2-, -OC(O)-, -C(O)-, -NH-, 25 -N(alkyl)-, -0- or -5-; T',
W@ 2003/@nshd 4 independently represent a single bond or alkytemnes Wsu10311
2006/032518 PCT/PP2005/010311 -236 R 5 is phenyl which is
substituted by alkyl or alkoxy said alkyl or alkoxy group being optionally
substituted one or several times by‘halogen; n is 0; 5 R6 is hydrogen; and
R'is hydrogen, alkyl or cycloalkyl. 14. The compounds according to claim
1, whefeliprRegndr ﬁir%}f@w;;arﬁbéﬁmb%%é@hanpéerm%@éﬁ%hﬂg-
represghthdmiogens;halogen, nitro, -NH2, -NH-C(O)H; R' is phenyl
which is substituted at the para-position by tert-butyl, trifluoromethyl or

trifluoromethoxy;. n is 0; 15 R6 is hydrogen; and R'.is hydrogen, alkyl or
cycloa&?ﬁ"%&hé@“@ﬁfﬁﬁ%ﬂ %&’896%@{8‘ 8 n%llf’ig'%pﬂenﬁ)"mu
N-[3-(4ptehaBrtylipbrenyl)-1-(5-methyl-2H-pyrazol-3-ylamino)-4-oxo-3,4-
dihydro-phthalazin-6-yl]-formamide;

T AmInpr (e RS s e ezl papinol2 -

phthalazin-[-on
2-(4-te RBUHEBNERYH-4-(5-methyl-2H-pyrazol-3-ylamino)-7-nitro-2H- 25
phthalazin-l-one;

2-(4-tey-Buiylpbemisdrirsmefiviabl-pyrazebdnilamigoywiroH-
phthala%laj-l-one'

phthalazin’1-one;

2-(2-Chloro-4-trifluoromethyl-phenyl)-4-{5-methyl-1 H-pyrazol-3-ylamino)-
2H-phthalazin-1-one; and

2-(4-Amino-phenyl}-4-(5-methyl- 1 F{-pyrazol-3-ylamino)-2H-phthalazin-1-

one.

13.  The compounds according to claim 1, wherein
Rf and R* are hydrogen;

R*and R’ independently represents hydrogen, R*-X-,
heterocyclyl»Tzw, halogen, nitro, -OH, -NH,,
-NH-C(O)H, -C(O)OH, ~-C(O)NH,,
-C(OYNH-O-alkyl, or alkyl optionally substituted one
or several times by hydroxy or alkoxy;

X is ~C{Q)NH-, -C{O)N(alkyl)-,
-N(alkyt)C(O)-, -NHC(O)-,
-NHC{O)NH-, -NHC({O)N(alkyl)-, -OC(O)N(alkyl)-,
-${0),NH-, -${O);N(alkyl)-,
-${0),-, -OC(O}-~, -C(O}-, -NH-,
~N{alkyl}-, -O- or -S-;

T4, T4, T and T* independently represent a single bond or alkylene;
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WO 2006/032518 PCTIEP2005/010311 -237
6-Amino-2-(4-tert-butyl-phenyl)-4-(5-methyl-2H-p)rrazol-3-ylamino)-2H-
phthalazin-l-one; 6-Bromo-2- (4-tert-butyl-phenyl) -4-
womethgkdkl-pyrazol-3-ylamino)-2H- phthalazin-l-one; 5 per/EP2005/010311
2-(4-tent-Butyl-phenyl)-4-(5-cyclopropyl-IH-pyrazol-3-ylamino)-2H-
phthalazin-l-one; 2-(4-tert-Butyl-phenyl)-4-(1
H-pyrazol-3-ylamino)-2H-phthalaziﬁ-2¥- he; and
4-(5-Methyl-1H-pyrazol-3-ylamino)-2-(4-trifluoromethoxy-phenyl)-2H- 10
phthalagin-l-one. 16. A praggasdnihielmantiaciwe of ihel compeynas! of

formula I, wherein (a) theﬁQﬁ@PM%ﬁ%&&fM@Hgﬁéﬂa@Zuﬁsﬁmte% bRe
R4 O (Y)n R5 15 formula VII, wherein R', R2, R3, R4, R5’and Y have the
significance as given in clﬁﬁfvgﬁi%e§g 1854 cted with a compound of
formulg) VIl H -Rr Z /7 HZrpRs formula VIII, 5 wherein R6 and R7 have
the significance given in claiml above, to give the respective compound of
formuldkf; (b) said compoundiskfgmmaid is isolated from the reaction

mixture,-and 10 (c) if desired, onvertﬁ&intoa rmaceutically
acceptable salt. 17.Amedlsc%’mré)ﬁf%c?n ]ir?lrn %%%%Pmore compounds

according to any one of

14.  The compounds according to claim I, wherein
R'and R* are hydrogen;

R*and R? independently represents hydrogen, halogen, nitro,
-NH;, -NH-C(O)H;

R is phenyl which is substituted at the para-position by
tert-butyl, trifluoromethyl or trifluoromethoxy;

n 1s O3
RS is hydrogen; and
‘R7 is hydrogen, alkyl or cycloalkyl

15. The compounds according to claim 14:
N-{3-(4-tert-Butyl-phenyl)~1-(5-methyl-2H-pyrazol-3-ylamino)-4-0x0-3,4-
dihydro-phthalazin-6-yl]-formamide;

7-Amino-2-(4-tert-butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino}-2H-
phthalazin-1-one;

2-(4-tert-Butyl-phenyl}-4-(5-methyl-2H-pyrazol-3-ylamino)-7-nitro-2H-
phthalazin-1-one;

2-(4-tert-Butyl-phenyl)-4-(5-methyl-2 H-pyrazol-3-ylamino)-6-nitro-2H-

phthalazin-1-one;



claims 1 to 15 as active ingredients together with pharmaceutically
acceptable adjuvants. 15 18. The medicament according to claim 17 for
the treatment of cancer. 19. The medicament according to claim 17 for the

Wi atnaRiet diseases mediated by an inappropriate activatjn QbR
tyrosine kinase. 20. Use of one or more compounds according to any one

of claims 1 to 15 for the manufacture of medicaments for the treatment of
cancer. - 237 -

6-Amino-2-{4-tert-butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

6-Bromo-2-(4-tert-butyl-phenyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-
phthalazin-1-one;

5 2-(4-tert-Butyl-phenyl)-4-(5-cyclopropyl-1H-pyrazol-3-ylamino)-2 H-
phthalazin-1-one;

2-(4-tert-Butyl-phenyl)-4-( 1 H-pyrazol-3-ylamino)-2H-phthalazin-1-one;
and

4-(5-Methyl- 1 H-pyrazol-3-ylamino}-2-(4-trifluoromethoxy-phenyl)-2H-
10 phthalazin-1-one.

16. A process for the manufacture of the compounds of formula I, wherein

(a) the compound of formula VII

R N
3 N
R TN 5
R 0 ()R
15 formula VI,

wherein R, R%, R?, RY, R” and Y have the significance as given in claim1
above,
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17.

18.

19.

20.

-238 -

is reacted with a compound of formula VIII

H, &6

formula VIII,

wherein R® and R’ have the significance given in claiml above, to give
the respective compound of formula I;

(b) said compound of formula I is isolated from the reaction mixture, and
(c) if desired, converted into a pharmaceutically acceptable salt.

A medicament containing one or more compounds according to any one of
claims 1 to 15 as active ingredients together with pharmaceutically acceptable
adjuvants.

The medicament according to claim 17 for the treatment of cancer.

The medicament according to claim 17 for the treatment of diseases mediated
by an inappropriate activation of Aurora A tyrosine kinase.

Use of one or more compounds according to any one of claims 1 to 15 for the

manufacture of medicaments for the treatment of cancer.
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