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WD 2007/ 107469 PCT/ EP2007/ 052267 -1 METHODS OF
I NHI BI TI NG BTK AND SYK PROTEI N KI NASES The present

WO pwenoidsen rel ates to the use of novel phthal ae¢TEP®07/052267

derivatives for the treat- nmen{ of auto-inmune and
i nfl ammat ory di seases caused by aberrant B-cel
activation. The novel phthal azi none are useful for
the treatnment of asthma, rheumatoid arthritis, 5
system ¢ | upus erythematosus or nultiple sclerosis.
Protein kinases constitute one of the largest famlies
of human enzynes and regul ate many different
si gnal i NNFIOOPS SISINN BTN G BTKAN DS IE PROTEDS KINASES
proteins; particularly tyrosine kinases phosphoryl ate
proteins on the al cohol noiety of tyrosine residues.
The tyrosine kinase famly includes nenbers that
control cell growth, mgration, and differentiation.
FRe qﬂ?’ kb ?é%csat%tthé’ hgeyof Iﬂ%%(}%ﬁﬁﬁldzmnb g@h@zﬁiwb{lfoii the treat-
variety o Ruman di seases i nclu ing cancers,
aet befravteren anae japd inflarangpyy dbcsssisagsed By ﬁb@rrémtch esllrpctivation.
Jf"h@ﬂéﬁ R%ﬁﬁﬁ%ﬂ@a&lﬁgefﬁ%r t}{eetgééltrﬁ&ﬁr Em%ellﬂe}lll'n 01d arthritis,
signal i ng they provi neans to nodul ate’ ce u
$ysieoti¢ bapugvetythestaad Jus onpludidpie eclérakis.bi t or s of klnase
activity and thus nmake good drug design targets.
PR 1@ sest BnbtERIIR M t}fglar:geﬁ ?ﬁﬁﬂl@?gf Rhth Qizgﬁl@§§nd regulate many
processes, selective and efficacious 1nhibit %u
fiffeeené SIamhn@uptrwea&eébm@d}ng:Qb@&phaﬁe@roum\t@mqtga@ iperiicgfarly tyrosine
- f ' t
1o P Br R O B N LR L ST e Flup MR trosine
oot fewily errdeles membrrobhl eonplobgelleriwth, mogatipm andlifferentiation.
hoos I I r
B S T e Rl LR o ooy includine
eaicers, aeimmene Ridt mﬂatnrr@t@y éfsﬁ@s@ft i Sz@ceagateﬁskmases are among the key
B@d}g %g ?%l hﬂ’ oAn¥ t&i hﬁ)%ﬁﬁ??ceﬁH&P fifltion with small
euna t0| ar Rastetter et a ev
MCQ@OMQEMN){IMWH@J&W@ thukirsike geed difugtdesign Fﬂfgﬂt%| In addition
ﬁ]é'aa%% (Kﬁ%na{%—%’edﬁt&p&i eakdprde& %sl, se?e%g{/é/ ald d@f‘ca%ﬂl)gy rﬂubltors of
use erapeutics for B-ce iated di sease
blatamcwlyy gaeho asclaldpomnedtigaidyn pirast sighdlorg prepagseakindh glentification
bRsatb AP sl b aRaRKAekRCR) control s a range of
ce respon es inc Ing proliferation and
differentiation into mature anti body producing cells.
There BaRodsvideresythatB; cellsqpldyat ksyyolsdi Hie fagrogenesesdf autoimmune

91‘1:&/6 ntﬂ¥ %fh‘#?@taﬁ!eﬁén% gﬁn@{sé({]gle ?&QEQ (Q§f%&‘el§ Hél@tsﬁgl as

-ce pro ratiton and formatio 0 eni c
Bljtlmrﬂr? biéesiize agairest awteantitcolyrdrlven ymfélnanat@ry ingpesesuch as rheuma-
%@éﬁﬁriﬁ&{(ﬂa@%e‘? b A%aﬁ G35 %o 26@@ r'ﬂ?&%f’er inhié)itors of the

tyr OSI ne I hases t at are nem I oxi ma
proted katasdsyth ggplayst rodsaim B- Wi}rﬁCB@Rloaar@o Bjoll twersefMy thesapaatics for B-cell

éeﬁ? S, (ﬁ %@rpa\ﬁgl g&.ﬁéﬂ O/ ﬁl?@ﬁ%%ﬁggﬁ%ZQQ p2267 -2 and

0SI ne~kKi nase ei ther one of
t hese klnases has been shown to block BCR signaling '
dignialingehedugh gh¢ B-cpld rqgmipb SRR ¢vartrolsihiabga <i>ch’rCQﬂ‘ regitanisesrincluding

?ﬂ)%fé?ﬁtl&loﬁdh Afferehfi \ ?c[)llglg%ﬁ E@t%q%ly*f)?o at e L The BCR is a key

erapeuti c approac ce dlseas
ragolaegy @gint for B-cell activity and aberrant signaling can cause disregulated B-cell

proliferation and formation of pathogenic autoantibodies that lead to multiple auto-
immune and/or inflammatory diseases. Two non-receptor tyrosine kinases that are mem-

brane proximal and immediately downstream from BCR are Spleen Tyrosine Kinase (SYK)
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5 BTK is a nenber of the Tec famly of tyrosine
ki nases, and has been shown to be a critical

wo egaliet4ey of early B-cell devel opnment and mat BCBEP2007/052267

B-cel| activation and survival 5(Khan et al. Inmmnity
1995 3:283; Ellneier et al. J. "Exp. Med. 2000

T
conﬁ%%; -1 %tlgéﬁ) aglg%g og Sf ?ﬁ{eé?ngge %Q@%% %&éé@%\?\gaen shown
tgqblﬁ@gBGRglgnalm g andgherEfege it js privpdsed 18G5n188RB043:1 edinet one or both of
{'Hegéjt\é% v%ulé’ﬂ)e a hgg.fﬁ'lncﬁgra gﬁ}{: poQi h %cgg’loglgg)cell mgﬁ?edlc%sease
patl S are | rmunocorrpr m se

pevicessest | on of B-cells, decr eased [ mTunogI obul i n and
peri pheral B-cell | evel s, dimnished T-cell

f%qu Hl%ﬁﬁ)%r f@ﬂ‘é e Wg%@ﬁnég 8}%@5 a.n a@BE&%@@vQQO be a critical

clum rTDbI I zat1 on atl on.
Egulmwé efuty Bgelt d¢velodporenBand mratlau Boqeihmﬁn@tlan @nd survival (Khan er al.

E%'ugﬁr P?éd%@z%l Eﬁﬁ&%ﬁagﬁ‘% Bl R/I Shonfe: 16?’1)(.jﬁ/ﬂ1t?[}lon of BTK in
- I"ent "house nodel's. 'I'n nmuri ne
hoden sleats te ylst cemdmoln@éﬂ;sk@i ggamaghmmmomm(m Eyeviewed in Rosen et

BTRL0ShLCh B, @‘9§§3 OI'At1 E&}%ﬂ Oenﬁi It %IOZORWOEO(%I RBABG). These

pfogr essi‘on. PR mce
p&EEnst ae tmmmnooimla@ansadmidshdwamp hnmd matu@a]tmmsdd'ﬁ calsddecreased

. 94: . i l.
le}%g?gsgoblﬁl d dhd ﬁ%hmj{ Eg}@gﬁ lhevel%‘ §9 %% 1?%:?1522&%11 1E§§)egéelﬁ itthune
resp@i seedh weﬂll adiag erasedpratnies seshilizaon faicavipg BCRBiiKuilaion.
expressed by mast cells and BTK-deficient bone marrow

Iﬂ%&%%cgg egtrl%l fﬁ)ﬁ% 1h|aﬁ q%%%t %atufﬂﬁngﬂqgllgh? &s&%'lﬁ? Bso been pro-
Ql@%bQBTDKAm:ﬁB@lt mﬁhsesrneth@mén Bid<licioall rauiiee medéls bf fystemic lupus ery-
ﬁ]le %Eoseg‘gﬁ%) o@#lﬁ %eﬁ Lnic€ Lﬂov& %%Q%ﬂ%ﬁe%%%&n Fs)gt‘aliseez}]s{s g’ro gression.

SO nonocy
madmulQIh BBRKdelciany mlge irg rabsantq colkpowindecedkagaedisTRRAsson and

du on foI mul ati on (Horwood et al.
%j @@a@b@ %@7 eY3- %&%Bgﬁwer efore, TNF al pha
msdat ed inflammtion could be inhibited by small 25
BbKesabaecipndshdol tyorels otheBhikn BA¢edlo thaBirkiy bhasn yodseed in disease processes.

glp&r rtnﬁ)ij 9@%%&)&%%&@%818)&& c P%?lﬁﬁ%iﬁéx}%cﬂnﬁ @Bn?ﬂl%rr§w &eIPlved mast

vv&iﬂu Iddmbestnm;eﬁmqbanfedrantlm intlnedtdeeranubfion €vwaki er dB-IcBibol. Chem. 2005
I
YRR TR B R TR ER el B orb o P By e ppses sueh
k4 dllesyy anHatthim. AB;S emtnoayteai fromBXick batieacy, m/wlncb r}BTtKrucuughls absent,
{ t ed
%hosg%a?a)s/%i:%%ﬁ R Cfiutcﬁl(o:r? ?Elloﬁvcl:l% glrf 4 elattlﬁrg a—g%rr\xfoog e, } Bxp Med
$97gl’608n2ﬁ06)/ dinesefére] TRialph a BeRatd tin flah ination ddudé be inhibited by small
S | bi ly blgck in B-cell :
BBV IsMuRt S KR BbS:pre i b pdled5S plagaf Tripgpspois 1sam

eﬁd Shith IiNatwoé R8\7 87498 20(](9 AbJl thukiBerke findiitatarsitvb blidttieanefof for the

YK t [ Vit
EromeRencerah ZE0LbimaabtorELlSs DP DRRRD e 4 B ea 20101837
po05aut oant i body producti on. WO 2007/ 107469
PCT/ EP2007/ 052267 -3 In addition to the role of SYK

gﬁ& 1S anoﬁreg rﬁ%ln ! rg%g?%ﬂyrom&f: h<%n tthI V]fsltelss%ﬁlal éoer I? g%lgﬁw%ltvi?%oﬁn through
BOR sgnahmg) pBﬁK barote\aativandil uﬁdmusndlﬁg’}{o pBOSphpfyateddaﬂléahd thus

%tﬁa%es tﬁ gﬁlr?y %(nglgl:ggz%%s foﬁ]lcl)vyndl l{sk?R agt 1on 1\%1:?\6/ Igﬁ%\ce dnﬁ Ié‘gﬁ exhibit
S_Ms’ar_ly ok ihdB- tdﬂeiepdsiopmhmtr(ﬂhah gelt a. am’areca*vasm 01f99E'CTLRher et al.
Kaflird 5?8% 1995). Therefore inhibition of SYK enzymatic activity in cells is proposed

as a treatment for autoimmune disease through its effects on autoantibody production.
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5 domains and is essential for downstream signaling
(Taylor et al. M. Cell. Biol. 15:4149, 1995). SYK

waledforadant nast cells denonstrate defective PCT/EP2007/052267

degranul ati on, arachi donic a0|§ and cytokine
secretion (Costello et al. Oncogene 13: 2595, 1996).
f
PR PEFub RSO  IGBEEL R 1 AOSAS o a kot

&l FceRI Mieaiarsanhst c&}(&bgﬁiﬁlﬂatﬁﬁﬁmﬂbzﬁnolilﬁl)ﬁ:)waﬁ'd’rﬁ dJhoe8YK is impli-
SYK an isense onucl eotides inhibits antl
@aé?fr in F‘?’Flerlst“? 1@413& aghma beevicaishin & onggt al- Expert 8Pm Investig

Qﬁ_\‘gs }%Fzﬂm% %)ghﬁ fgg %@'t@%@ﬁﬁh%@ e@ﬁ{g{lae é}éﬁr‘? Bf R2REVia its SH2

doshinophd Isssehtd fehdawn speainrsenalizetTaykat eoal. Mol. (Gel pldink é5:4149,

at.i.o f B .
gﬁgﬁg ;ﬁ 3%{%% s‘r_ﬁgléss Jie'«%g(%lestlj’a{e deifélcﬁvg & é%qu"ﬂtionh Iflr(k?)ll 18?%10 acid and
cgftoBistwdtionkﬁ@ostsM eflal f(mtcogcre?almﬁ ](996)amhe;rq}pp -has temmetiown for
I nf l a %%r enqs 9 1n% WI%’ g&lvﬂ 1 ce ls %\5 %'}nKotlo( e ﬁsje Pharmacol

ave oiln
quThﬂLHOéﬂll% 2Dﬁ3)c@fdatrmaﬂ @dtha‘i;ﬁéylﬁlsens(el_oéugomtd@ludﬁs inhibits anti-

efn 1n]r_.1r 8% 1n%{a|(f‘i% f e(és%tl(tg)hﬂs 99%%%3[&%%1}711 &Z&Iﬁ%& é% 43% asthma
Yaereomtoalel Inahundl. 16PH628yA00) . SHK defidiest eoéﬁﬁlﬂﬂnls also show impaired
306(3):1174- 1181. A SYK inhibitor also wa

shown
AGHRER Ingigsnoganto iR sHER UKL 0S| (whc“u“flﬁhf‘é&fé 35 Blood 96:2506, 2000).
Fnaefd, @ﬁﬁll%ol@u%ﬁh%@f‘ss&frm Wb eaRE Do Reindtn t 8818 Ry-induced
in rats (Yamanoto sypra). 20 In W2006/ 032518,
pilsMinstiery dacaten didinpothmBoyd et al . teach sone
exanpl es of the phthal azi none conpounds di scl osed

Bek Ridas@mhivHarPhdvebe sdwi W iahBit kileea aﬁﬁ‘laﬁé@ itl&@fdbed assays.
for treating cancer andjgﬁrtlcularl or ect al

Jré gl BiogrsgM efr Geyrad &1 JHAAd P8 At élly4g%(!->0trwaét al. Bog Ak Acad. Sci.
EKAN03 94 T%@S@@tﬁ%m&g )’&lCﬁth%&a@HzeExﬁ}rhe? e 306(3):1174-

cancer and nel anona The present i nvention rel ates
ikt SuSYIb inhibitqatalsagvag skivwie tesiah ivéicingigent inslpced pssing rslmt@neous
@g?ﬁxs@ %r%ﬁf)@drﬁtrﬁ?ibg ah¥ 'BPocﬂcﬂﬁl gde%?asﬁ rht% (?&%aﬁ%t%ﬁm)
Ising admnistering to a patient in need t her eof
a therapeutically effective anount of a npound
BbW&P?eﬂoﬁ/é)3%18$ B‘#bmh@d Maxghni9, 2696, Boyg ¢ . tWCPezOINe Reapalys of the
hMaki¥bRe B nQis d%f%%&i Hbré%) ad 9@1?1419&; 868urora kinase which are useful
CT/ EP2007/ 05 -4 and R4 independently
fos prcadizheanig- axd pacgtu?aéiycqoap%% brepst, lupgtnsp w9 drapFLegne, gastric,
E‘Mgﬁé} crgl%al ngﬁlogﬁ%man&ér(q@al ﬁﬁﬁ&por redbcand¥2nd melanoma.
A OH -C(O NH2, -S(O) 2NH2, - NHC( O) NH2,
C(O)NH-OCI 6a|ky| -C(ONG _6al kyl)-O G _6al kyl ,
We@nﬂp.m@@n @é@tp(%,qo methods of treating a dlsease mediated by a tyrosine kinase

w e Co%agKN élsﬁggélfﬂds% 1sSBIK mﬁm }é(l)rn?fl% %&Nﬁl‘l&l@ﬂ 2 83! Ja¥lent in need

B'qu A& grgpeifipaltyi etffafté@ aamélné Pf 3 mr@@oltridfﬁégordmg thdpivedn I
hydr oxy or al koxy;

N—NH
R" HN /’/ i
RY S R° (I
R’ N‘(Y)n—RE’
R O

wherein
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R3 is R8-X-, RO-Xi-, R8-X1(CH2)m, R9-X1(CH2)m,
C3_7cycl oal kyl -Ti -, heterocyclyl-T2-, hydrogen,

whadoegens nitro, cyano, -OH -NH2, -NH C(OH, PC(/EP10bY/052267

“C(ONH2, -S(O)2NH2, -NHC(O) N2, -C(O NHO-Cl_6al kyl,
-C(ON(G _6al kyl)-0O G _6al kyl , "10

REPE R B Harmen 3 Coonog i g

- S( @?mlﬁ(aﬁge@allkyl gya®,cOHs aNKkly| NM(G)%S@I@/)IOH C(O)NHz

05 -GRLM, SNIRAG MBS, RGN A BT BN, RSB o,
het eNbISYED Y C2C) - NH{:(O)MCesacuaﬂyo-MauéybrS<0>2NH O-Cy.qalkyl,
haI o%(?ﬂlh&(gpég&ﬂ% 8’1 %ﬁﬁb&tét\%{ Sg?[ﬁ[&gghgswjblsﬁﬁ]téd JIRS rQHree times
subivtylhtalsvtged hgdmxyoralkps}e. ti mes by hydroxy, aI koxy,
B 00 A RO, © RO A W1 s
sul fhodnoigen, Gial e kyitrs udyhiaoyve OH, -I89H 6N B () Bl F EE@WOHL, -C(O)NH,,
6)?('[@3{1(1?1“ E\%ﬁ;@'ﬂ( CloA -2 L @yNT el %01 E, gatkyl
T o=, - 4 1-6alkyl,
NHCNH)G;GE»NPEO CNGHD)- N(H(ﬂoqz%(cr gﬁ@%&aﬂd%@ﬂﬂo—cmamﬂ,
i g}(_%(g) ;;gﬁhi@ —?(I_)\I—%;g%g, 01? %g%yﬁgéth@lgﬁ%%dgqe’ or three times
gthaloSen rax§ of -
Rncdpsraea i Ty iedio@int T b i ool b Gyaatiot optonally

opt |smbﬁalltﬁtydsm©siﬁ\teutrmtbydmh)gen two tines by hydroxy;

5 R5~i S 0 6al kyl..bein i-onal |
ﬁ sttC]t ﬁ%é/}éw%%lgmos;cndsae L 15 tltuted o% ?cﬁ r%e ténﬁe%‘t}y hydroxy, alkoxy,

aI k axyino, i tselkgamyia, (bzdlp]kg]layimo \M}J6a:lhylslﬂfaﬁplt Coprdityllgpnlfinyl, Cy_salkyl-

SUbSt it Utl e%(g%lﬂ's_@ﬁmw é é?%flwtsélf ha|1§ 1%1?3{%@1}%?1’0 or hetero-

C( @)dl&l@lfo@@l kyl)2, -C(O-heterocyclyl, -NH2,

R A TN Sk TRyt dbopn o

NHG(\IB)@(D?N@BWWOC@)NM@) GNIHS(O)'Q(@I@zNHﬁaﬁ(@JLN(aﬂWD-,

R L e

XC( @)Nﬂ-)ﬁ( 05@)0! %M)y C(O%QNEl*aJN(ﬁﬂ(yl) ~NHoﬁFS%l

QTa ri/b a\n(()l éIIS &Rﬁepe enélgl FSenE?e tmgélfg %ﬁ gl%r 1}<ylene optionally substituted

C| _Gak byt\smhﬁlamw hywaiyd al kyl, al koxy and

AL LR, SLRE, PR IRL SO GRS G b s o

i ndap@mi&ﬁtdr@!arslu bsphdnyt, @tichSs vpidhalipeutistititted &8e or two times by

nat SgERE REE S dPROE S i ) BBty Oy E

di oxcloNW,., 6a]£§ﬂb7@(@)01@dt&36byo¢5ﬂ -SiH S aNKeEN®h-aryl, YNIC(O)-Cs.7cyclo-

200790768 Bl edboh A dopa® UG LT C R G

R6 N (OyAngheno)GiC Galkkly | NHCYyon T, Qilk g gk AINHaS@).,-aryl,
-NH-S(0O),-Cysalkyl, -C(O)NH-S(O),-aryl, -C(O)NH-S(0),-Cj.salkyl, -S(O),-alkyl,
-NH-aryl, -O-aryl, -S(O)-aryl, aryl, heterocyclyl, Cs 7cycloalkyl, Ci.¢alkyl, C;.¢alkoxy
or Cy.ealkylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups being optionally sub-
stituted one or three times by halogen; naphthyl optionally independently substituted
with one to three halogens, phenyl independently substituted with three halogens;
1,3-dihydro-isobenzofuranyl, benzo[1,3]dioxol-5-yl, Cs.scycloalkyl or C;.¢alkenyl;

Y isalkylene, alkylene-C(O)- or alkylene-CH(OH)-;
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R~ is hydrogen, G _6al kyl or C3_7cycloal kyl; 5 or a
phar maceutical ly acceptable salt thereof. Tyrosine

whemwager4bnhi bitors of forrmula | are usful in tPEI/EP2007/052267

treatnment of allergy-induced in- flammtory di sease.
Anong the di seases that can be™all eviated by
dm.nj gt4.ation of a therapeutically effective anmount
of a conpound of fornmula | are allergy-induced inflam
mat oyYodl;seases i ncludi ng asthma, systemnic | upus
W‘,hl?ﬂi'? [ i erasis. 10 Conpounds of
tﬁ;]etlpr esge%?i’ ?h%e tl’;zg#oa(ﬁjsh%lo}‘raé’e%@nefi cial in the
Rr eat melne geof Cr dadlghat Gi-dyclealkylri ti s The conpounds

_ Suiat Gi The ¢ L
BB Bt et R BB ™ar & ot at ed wi i1

abnormal cellular responses triggered by protein '
Kineaise kineeglinhthedreddntrgula Thesefidiis Sesestmend| afdbergy-induced in-
AdhRla ﬂ%e%'e.s gg'ﬁ)%g’thé @Jséa@%&t%ﬂ bg éﬁ%slf&isbsy J(ﬁninistration ofa
neur ol ogi cal and néur odegener ati ve di seases, cancer,
therapeovcdly effentivd pmeasesf,a @nmugided fandila baehbergy-induced inflam-

i ‘s, oy S -rel ' . .
ASE T gIELr ot RIS B SRIRE R s Bh Sy AL RO il cterosis
Geipoiindd ofchepiesdnt yn veotién aldo predteeefirid imdeardatrhersiof oresimatoid
gllgﬁlitisare effective as therapeutic agents. The
conmpounds according to this invention in particul ar
show activity as BTK and SYK in- 20 hibitors, and may
Thecahprmdsecasdinglto flos invergianr shatvaentityofs pip©aalgesse inhibitors.

S B D 0Dl 5, R0, o e

sullatadgevBhts.elMesadiseasatin dndandoiavh il vadisanes, iflasmmatory diseases,

L ndi T YK .i.nhi hi t.or AN f ' -
AL AP N BPE L BpR al i nd
astlen ppAloh dimar’t dis¢atsé a1 haroidniepkletedsiideasesshc o]y yisdre hiacbeen a

.er emat o It I .ahi b t -0 K | .
AR PSy  RJS  a EASAfb rn
antheapeeid agantisncl udi ng ast hma. Bot h ki nases have been
linked to regulation of apoptosis and maybe usef ul
Eﬁ_ﬁ@t& SﬁﬁsfaQ{qrh%gP@E}H?ﬁw tionI 183)5?‘[%@&& s{ng\p a&%ritgrlag %lI%rand SYKin-

as recently bBeen inplicated 1n certarn
Pibiitb esd @l oimiaz thpogpitel beai sefoae shaotreaamen teofiysehwgvrediaged by these

Cot ¢ :
AL A8 7 STRAMEAER, SN N PSR o
suitiegBicol matwlatioe sn dredtiveden. dhit indmbtien §TKrah d iikein bibytors will be

i i 1 f f . .
A2 U o S R UM P S o
shapiis onkyystemfiolupss engihastacrsesils additisn anblibitacserfeYdsin particular
r t ' 1) K. inhi bi . r .

L
bewn linded omegikati6o o HEp opds200 @/l 76 BefaClit&RR00 10 OB RPBAmas or
PSRBT Y AP R B R MBI Pl pvn
vastdofakhtetmayel cpaeois: leiehth HAVIN) afl thidSniRig He antdNed®ive treatment for

certain subsets of AML patients.

The present invention includes methods of treating inflammatory and auto-immune
diseases with compounds of formula I and all tautomers, pharmaceutically acceptable salts,
enantiomeric forms, diastereoisomers and racemates thereof, their use as BTK and SYK

inhibitors. For example, the pyrazole ring of formula I can exist in two tautomeric forms



RR R RR R\ ~NI N I R3I1 / N(Y) " RBRs N(Y)n
R5 4 OR4 O The phrase "as defined herein above"
wo edoene746d t he broadest definition for each grBUPER®07/652267
provided in the broadest claim, In all other
embodi ments provi ded bel ow, substituents which can be
t
D ety R SRy AR e i B Pine i flammarory and
pﬂommmmmqwmhh@HGUHnaﬁy of the I nvention. The phrase
"a" or "an" entity as used herein refers to one or
nore of that entln% conpound ref r§Nto one
r at

or nore conpou Ieast one compoun such,
the 10 terns “& rR™an"), "one or &prﬁN, Rt
| east on." E¥n bE used i nt erchangeablly hdreifms 1n one

O t hi® present —ifhvent i ORARSFEINS provi ded
r tWeatlng a Ydisease g

adm si ni dteriln §¥0 a patient in needsthgreof a
therapeuﬁlcaply ef fective anount of a conpound

according to forrmula | wherein Rl, R2, R3, R4, R5,

e ﬁf?lse 38 defff2d hblein dBoveTferd tb thgbr(?%estﬁeﬁﬁ‘ﬂu@ﬂ %Inea@ﬁ group as
as

5 defined herein above. |In another enbodi nent

lweﬂqsﬂée grebrpadesiilaipn Iprdoghar smbodimenstpie vidse Rele W é}%bstltuents

@vﬁfcﬁtchﬁ‘ 9e reséﬂtsh?@&% SRDIAhE Y Wit ¥ 'h%?é{f)‘ﬁcﬂﬂ'yr@léﬁﬁéi retain the
BTK and/ o r|S|ng admnistering to'a patient

prpadess éeﬁm@eeerovaiedheﬁ mewy efyheperiqnye anpunt of
a conpound according to fornula | wherein Rl, R2, R4
@HQB)( sé*rae ol z‘ﬂ{ %ﬁ'ﬂy as@edl ﬁeljaf?ltl%fe%%'n%lor ]}?ore BBt entity; e.g., a
or i onal
%ﬂé@@qrtdute@as YOy IR IcomRSUIil%S Cﬁé‘f @fl%@ye meqﬂznd As such, the
ﬂt?ltn@ FOCKE ¥l 1 ‘@ nRloPRIJrE Bfd “eﬁ'l&@tr &7 R8n be used interchangeably herein.
N- net hy plpera2|ne or norpholine; T2 is a single
bond; Xis -0-, -N(G _6al kyl C(O NH or
II@I@ qq(ll@ 11@5]1q®f|t1)16 pregang Hévlen oril tshege i§ R yged; aymethod for treating a

HseRahiedlateddy the typosine Mh%e@BIﬁ%thrm C%%I‘Bﬁl d ®misinistering to a
optionally substltuted phenyl; R7 is G _3alk In

afﬁ@ph&n@ﬁﬁwpﬁeﬁhe@f)eweﬂwf&%m am iy pf .a&ﬂmtpﬁe%aqcerdmg to

ﬁfrﬁ’l\ﬁ'léjﬁ\ghéelmlhﬁﬁ REOE* RT @AtRMAS R22P, ¢t geapexnry 'Yahleﬁd n are as
by K conprising adm ni'stering to a patient in need

ﬂﬁ@ﬁé@@“ﬁlﬂﬂé@a peutical ly effective anmobunt of a

conmpound according to fornula | wherein Rl, R2, RS,

Flanoth® enf¥didtént oRéhe ﬁ@senfrin’veﬁpc?on t_ﬁgre i ov?&ed%]meti’(od RBr treating a

and n are as defined herein_above. 007/ 107469

esarEpEdpirddythe tyrosine lipasgh Bifﬁéﬁdéq% GPEHrisHE adpunistering to a

?z[tfe%?ﬁlt néeﬂ\ﬂ‘?éﬁ:éfchntht:ﬁﬁéﬁlc'aﬁy arMldgHo@n L Re/pbeRd according to
reating a  disease nediated by SYK conpri si

fodpiui bveerpindR't B R pad Reare hydrqgeed® i BaOEYI PR, RO-X-
PRASERAL oY o1 Jleﬁtow@nﬁ@umm@e‘ed By FQERRME ﬁ%emgagl 0

frgtgrréuwc?ylmplpmdm% piperazine, Wﬂwlmperﬂenegr perplpdige; T is a single
B@l{({a KXis a@OVRI(C§6ah@I)yet(@5‘NHh B - é{@)@ﬁ@%&l&%?f elﬁﬁ?n is 0 and R®is

resent |nvent|on there is lg OVId

r-eadlfyl, or n is 1, Yis Cj.ealkylene and R is optionally substituted phenyl R’ is Cp_salkyl.

In another embodiment of the present invention there is provided a method for treating a
disease mediated by BTK comprising administering to a patient in need thereof a thera-
peutically effective amount of a compound according to formula I wherein R', R?, R*, R*,
RS, R6, R7, RS, R9, Tl, Tz, TS, TA, X, Xl, Y, m and n are as defined herein above.
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ing an allergy-induced inflamuatory di sease conpri sing
admnistering to a patient in need thereof a

wo berapaed i cal |y ef fective anount of a conmpounBICT/EP2007/052267

according to formula | wherein, Rl, R2, R3, R4, Ro,
R6, R7, R8, RO, Ti, T2, T3, T4, X X1, Y, n1and n are
t .
Tl S ARG B0 20RO v
fliszase mediatedi by st dmpricogpin ivistayingdmriampiaierdgrin nged thergof a thera-
e fif VSl p2 p3 pd
g&hilj:%]w f#e@tl% a%‘iio%rﬁn ggérélgo%&? 5@%81%{1# %&aﬂokﬁ{uﬁ 1 \Xﬂ%%ny ® ,R° R°,R,
R1R°FR, RRR’, Té4,T : T4RK, XR¥, rrR&d RAxe a¥ defineihereid abare,
X, X1, Y, m and n are as defined herein above. In yet
. i nventi

glp%tt/ ?g&(}:}ga oo gﬁff %P; th% %gc?{t %i\%ﬂ%loﬁ Ehsesés]{s %‘w&%ﬁe{) %gih%d for treat-
weynhdegyosdwced nnﬂﬂurhmatprﬁdlsaalsmmﬂnsmmmm@mglg to a patient in need
?‘%Péroggyi o %eglgrﬁlgz ?qpct%ta rﬂlfnt oPa ?O%O?oéntaearcgggdm% dto formula I wherein

RSr i, RG R'oR’, R&rRmRan T&hﬁ & XKL, YRa anm ardRs, deRBed herein
%VR7FB RO, Ti, T2, T3, T4, X, X1, Y, mand n are

defi ned herein above. In yet another enbodi nent of
the present invention there is provided a nethod for
tr papnoter ¢émigpdimeunnefithé preaent irrventign dempisipsevided a method for treat-

r

?1% t]'ﬂ:m; Hﬂ}%%r{gvae(i%‘gﬁ%{d%ﬁgg? lagatne%(? (fl%h%? tggl%gfa {hlale(lrp@ﬁ)t%ﬁlly effective
ampumﬂ & alcomtpeued ncdidinReg fomulmwhemn R'RB’, RRR* Rz?a,R LR R, T,

3 T34 T as defi ned
-Erér ein’ a g\ie é&&us%aﬁg?%@d%%ﬁ%@ ]?er%m ‘al kyl " neans a

saturated, straight-chain or branched-chain
hywit @c@:hbmnbmhmanmfrtge presant inveotion therekerabiied £ method for treat-

%&sﬁs}ﬁrﬂggﬁ%& e?{/tﬁéﬁlgt%s& of Enu%t'l gggl‘gﬁgls c&ﬁaﬁ&?@c&n%ﬁ& nagsto a

propyl r opy
pattzot yi neeAat,hfus@dl thetraecmlcallﬁ@fdcavmmaﬂlmm 7 bonneansd am:ordlng to

| e B i $2 - t V]
?Orl%\ﬁlla lg\)éllﬁ])éfa ?ﬁ ﬂAfg ség %,r iR hT , ?éﬁ?ﬁnﬁ’ &?ﬁ ,efjm 4 n are as
dahkymsumfdnyk nmeans an al kyl group as defined above
which is connected via a sulfur atom 30 If said

(f;}lnge\f lanotﬁglké?ﬁ(y eﬁ‘! &Xhé Hn%:fs%g XAveg{i?nltlj Hle;ré is ig(g\é{lf%d: &Ju{ngglod for treat-

6 'sever al gen,
mrgehtlunatiovfea,rtlmtsfcen@bisylg@dmlmstetihg éea patreps irbyeed thaedimetherapeu-

B ST JR A .. .

B, R’ R, BAat hi/l, 17,11 X) offaltmllnkiyll gre @5 a:fmed hefeirugrooet hyl ,
per fl uoro- ethyI 2,2,2-trichl oroethyl,

O L T

RBydro@arben t¢m@nogtﬂmh lap 6p1mefelrzdﬂy emhl/o. 4, Tivge peaferred 1 or 2, carbon

a Y, ou
s dRse el bametf e B P L Reb e B HEZR BN S",
said alkyl is substituted one or several tines by
Ay dsedheram, the keowy alkoxy 'sneanly st ntkyt grdup ardefmed abeweyhich is con-

. two tines by hydroxy or al koxy.
%C%éﬁlggﬁé)f%@&a{%h droxy- methyl, 2-hydroxy-butyl,

2hdrox et hyl 1hdro et hyl , hydr ox ropyl
Bs hygﬁdd@@yn tbg%/eylin “alky u]@,r(yi/ dn@;m% ap a@ygroup asy de%neclci) >z;bove which is

goﬁegﬂeaxgra%ﬁlpﬁgm -trihydroxy-propyl,
oXYy-

If said alkyl, alkoxy or alkylsulfanyl group is substituted one or several times by halogen, it

is substituted one to five, preferably one to three times by chlorine or fluorine, preferably
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pentyl, methoxy-nethyl, ethoxy-nethyl,
2- met hoxy-ethyl, 2-ethoxy-ethyl, 4-nethoxy 10 butyl,

WQ@200tibmgy - but yl , 2- et hoxy-propyl, 3-propoxy- betHEP2007/052267

2 3-di met hoxy-propyl, 2-eth- oxy- 3- meth oxy- prop
2, 3-di et hoxy- butyl 1, 2, 3-tri met hoxy- propyl,

I
LRI e 00 i iy ﬂ%zn2atflawrogtrhgaserﬂuoro-
@tbylh é2¢rmich eddthid d2-shilose-ethyt, éebh\lmrp%pro;pﬂ@n@ threylekeoprgferably di-
BRI OB o RSN BB PSR i ot
preske halsinyresyrs @i agpmlkﬂ lgedup dayddﬁmddreb@m selptiteehbnd) té b batogens.
1tob5, preferably from1l to 3, carbon atons, such as

r

{fgs%upa@ Esf%%ﬂt%% Eﬁ% ?’ %’ﬁ/é@f th%gm A rr\éi}%)gr dr a‘ﬁ@&kr?ﬂggubs‘cltuted one to
theed prefqrreblhwne tetwaremby by lexdng}becrreaﬂ(@cyz Epzrrnply$ @re)g, hydroxy-

I
Gl 2R, PRI ERSiany sy oy gyt S vy
butyhBthyihedre xy-prastyhyd3- ﬂhydmhwueﬁel 2 Zorlﬁy@bey abipyl, 2-hydroxy-

TSR RIS L By e o ot ALl €

bm@hﬂunahem bstyt, @r@h@xyem;)ml oipropanydheds 2,3tdainathoxy-propyl, 2-eth-

i ght r
B FRARK FEDG P ERB SO R RIBLERE bR, Binb B pency
#xhtiplliss. the soohhydokeigplasarsed dramirefestthanylKy] grabip yb herein
] : t ~ouenyl ene,
@§%§?%§@£§hﬁﬁggﬂyto -péﬁ?ﬁ% 3ypentenyl
4- pentenyl, 4- nethyl 3- 25 pentenyl 2- hexenyl,
3s heedewin, 'the teesg piklyleaeiomennly @ﬁ@tnyatgh etraighte¢termbt yranched-chain,
e i
etotaoty SRfgh i R QA Hn AR URRY HRE T18 S TEPRRY from 1103
¢drbor ptes)s, gich @s meehybanebetbylemes tramdthlwbne(bﬁ@f@yﬂ@d) tetramethylene

e : " . :
AR 100, 62K S e QU A 5P ALY, it
ethplaph tphytyl-ethyleBe naptethytrianeth yienef 22 meebh y- tampthetepk, 1-ethyl-

can be optionally substituted

Bﬁ&ﬂgeﬁyﬁn%ﬁﬁ%hnﬂﬁ %¥ably onepor t wo ¥|nes by a)

al kyl , b) halogenated al kyl, c) hal ogen, preferably by
Prefaspblp& rgpregantsomethgleng pr @tiaaln@q arg) marek[wga:,rreﬂ ynethylene.
hal ogenat ed al koxy, g) -C(O-al kyl, preferably
@&ﬁge)ﬂlheré?ﬂ tﬁé ke)‘llns‘élh(feﬁﬁyﬁleaﬂs)anmglt‘a}‘a}fed Js‘)ra@m B2iiPbr Bhnched-

nitro. Preferably i's optionally“substituted
phaim)prefetaply, stll@,)ghhahf@g ém@moé@rban legntaing g famckyerd, pepferably from 2 to

g%/c% anoagaenﬁat éﬁ%g’e{s %@Zu%ﬁ9 | QTQE%% f@é@&@i’) all @drpkgg@ﬁyl 2-but-

erhé, %bwnylsn% étm@hﬂr u@u s£1ppn|tentfle&p|@9teayl %pklyﬂenylbl} methyl-3-

P o a S By ORGP,

of the |nvent|on the aryl group as defined in R8 is
&he teomalhplp zeuipstised heein gpeans Juenpe ehlorinadramingexdripdiag prefer-
A0V MM, LBIoHRE o%bﬂmlﬂé QH&P ?no'ré‘ Rper ST riB SHP o FiHE ed-
Even nore preferably aryl groups are
unsubsti t ut ed. Exanples of substi- tuted aryl groups
gh@teémg aryd” apatspd hergiigngans aphgpylipy napiBply .2 I-naphthyl, 2-naphthyl or

Q’Eﬁtlﬁ)j arf?ir}ﬁr@ﬂéfabl)ﬂa @Kkln%[ Qou hgﬁ%l arg%&liﬂ &fnooepcﬁﬁﬁ}ihlly substituted

| of o- phenyl | uoro- p | uor o-

gnq o] thrqgoprgferq;]aéy ﬁl}q QIfHertimes by aﬂ<y1 b) halo genated alkyl c) halogen,
ére?errélfl%r 1% El‘ﬂ@ﬁh@ Mf’ fidorid @y Q/aﬁg eﬁ'j)éikoxy f) halo ;%enated alkoxy %)

uor onet hyl - phenyl, “4-trifl uoro-

;ﬁ(Q)r;}lkylmfp@ﬁaé)ﬂy]wSyl r},}h@]&gy]rsulfmﬁ yahvlrphe m)qumo or F1J<) nitro. Preferably
?he(é)‘ﬁn@olﬁhﬁ'aﬂgr sub@flﬁl@ém a) alkyl, b) halogenated alkyl, c) halogen, d) cyano, e)
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10 phenyl, 3-hydroxy-phenyl, 4-acetyl-phenyl,
4-acety|-2-nethy|-pheny| and the like. The term

wO bevaoaey yl " neans a nono- or bicyclic aromat PCI/EPINQ7/052267

wth 5 to 10 ring atoms, whiclh contains up to 3,
preferably 1 or het er oat ons <€l ect ed I ndependent |y

2
518 C’)ﬁ ha(i)o(%%éatecg alk Eg}h&hﬁ hg% ”M%Qe He GRS gp@ ggorlla[lly substitu-

car eter can be
edbyta) aliyk ) baleganoted ke ©) baleg@r dbt}ganonfé atkoxy, vfmhalp gm@ted alkoxy

Bly 1) %édlﬁ)l ?yirbgﬂl{]@nl%(})gdélﬁg%tgo ﬁ‘% n@?xﬁ o%;c’thggﬂx grouBr SHEEARN R is

pptgcfre\ﬂa bllll;&tlbyed ot torthree tioresfap dcﬂcrlh@i atghve epdadhe agyl groups in R’ are

|
thimonydd el sase ol Pl iy o
hm:(bﬂgghgbepis atkyl 4 neeth Yigthegdn3-nobth ydypdoyl, 2)negh Wghynylf 4-chloro-

AP e ¥Rl P P erolefyf 2Rl - uituor

hath:}@}@hatﬁdﬂr Exifkgolerct}lyh%:Ifbgmwphmyl cSyiaIﬂuor@)lethylkId)eylyl ﬂ)trlﬂuoro

BELPAIRAF, 2 80k B b RIS BUETLR0 geny, +amin
phdayl, 3-lExdaomyt geenyb - asetghpltmye Hesetyl-2gnabpsplengl and the like.
t hi ophenyl , nethylthlophegyl pyrazol yl,
ﬁrl]ggeﬁ‘lii}lyjh' ?: Qflo hyéans a F%Fﬁ) XII' bla%?g %fﬁ&l?ﬁt%ﬁhleg:yl&? ,to 10 ring atoms,
pyiuchchngaﬁns lmﬁplﬁprehabiy IL or tZﬂlle@zcmg/ms sadocsexiohg¢pendently from N, O or
! C Lyl : I : .
e T e R
blstgqmﬂlm alllgph‘;utbism@tfouh&ny[bre[&mbly bree 1 thvo, tlrpfrsdq;]yealr) a}klry%( which is

2
?%ﬂ%ﬁ %(L) }r{l%orygt ref@zlb@%%nﬁe%? b?f !halogé/r{a e%ya!lkyl rggﬁl %Y) ’ggrx pré%é(ljably by
odonyé or fliemoleyd) @rno kv alkioay ¢) lydlo geImmGé a}kp&j? elPnetedably the heteroaryl is

| hj | |
B BTEG A LPURHS) M TRGed LI SOUBLIR .5 s
bhdogn aprdetﬂlexxy oabl hydBxyo Mgre prafgrcai thrheteSueyl mwwmylﬁy pubstituted
t
BEURSP RS B0, PR RS BRL) L Mg oy or
hjfd{‘yky ]f:neefrmra Ipkaferogd ﬂheﬂlh'gekoarﬂneb}ﬁlcaially si@Btitvhed by alkyl. Examples
h . .
8?’ Stuﬁfr? ggte}é) %I%B&ug% %Pe tthlodar ou% Smar é/ 1o§ﬁenyfl ﬁﬁga%%y’l, dimethylisoxazolyl,

ﬂ.yrll‘cfa_yﬂ hﬁ)ﬁhzcﬂymbhm}d),pndelyll furylypjfrodiiyll; yhl,damlyil eyamilyl, pyrazinyl, pyrid-
Cl.0

ralbtﬁlam%{% oxaizolé/ij ésrog%%oif)zl ctyﬁ%:/ 01 I, glﬁ%ylt%ila)réoe]%yl 1sog]1§1/zolyl thiadiazolyl,

oyamlhazplyh [my:hzohd )qnlnmjylt Iysbqulamlgﬂ beyofwheytayd thentikeepreferably thiazolyl,

r ef rm"h r oc) | " S a
Bl R R KSRy RRY oy R (bR T RFEL Pl b,
mietlgitriadiyloo mlhladnasolyipmbce Refepredfperididloy nietioylth2azolyl.
het eroat ons sel ected i ndependently fromN, 0 or S and

if\%]églgwc ]2:9 ka% Iﬁg—lt_{s %%%8907(:’ 8%:25§tu§ate%ﬁ§dr%&e}b{;§ n%' mltﬁllgS to 7, prefer-

rbon
hidy 8rtobydng zltognsxﬁ]uph G:Imnobgchc(spmrmbcrb]lj@tosmbm rih git@beaoionally sub-
t(%u{eﬂro%g to rrfe:é %{ 3‘era‘¥1ygn§ \(/)g {w WO { i)\gelf%l %re?e)ra‘tﬁ%gy meg}yl Preferably
the(c@loakKyd yngpbsgfteredb IEyaraple!; yf such };atwvamdmarldjcychc groups are cyclo-

Bro&)%ﬁarp?thyl (GIBBr el e:l ng c\éclob yc? E&f' I Feg (%Hlelalyl cyclo-
Bat ﬂJ-ryhtaﬁdi ciré(blmpqd)mbﬁembgr@ubprmyh ppf;femb]ylcglctln]ydopyl cyclobutyl, and
TGPk e e ShoFSRBh 4 1 (or

1, 1- di oxi do- thlonnrpholln 4-yl), piperazinyl,
RNaereriny! hetprqwquylz rrrwhs a Mlaraaiyﬂnopogehamn awiith 5 to 6 ring atoms which

§0n(%a1 S gli}l re eral%l % hfgf %ato%l Fnd%g%n(%eﬁ yifriOEleN’ O or Sand

azo
preferably nnrphollnyl
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pi perazinyl, N-nethyl-piperazinyl or
N-acetyl - pi perazinyl, and especially norpholinyl, N

wd.goonaetagd - pi perazi nyl or piperidyl. Commonly BGSEEHP2007/052267

abbrevi ati ons herein include:
N, N - dlcyclohexylcarbod||n1de %%KID 1, 2-

gfecflgllélgfngfgg ﬁl Pe mg r?gllb?gll gﬁmﬁﬁéugmaerocychc group can be

dp tstally Blﬂtstltmm @ltee t(oDvEE, prdfenaéltlnqme Gubdin e y(EDWBE), which is

LT LSRRI PR, IR 8610 noor0

(ﬁomd)wl &rdfarnbly th6hﬁ{tEtOQ‘€)h,C et dap beoptiofHigAobstituted by alkyl.

]E%aqslﬁéso(‘%gsg saQt{uP %)d he%%@éroﬁé@%grgﬁ&h lnglog’@{(ﬁz&}é thiomor-

phateityhy| palbkellmﬂﬁem@\{hﬂ%)lm Q@B@O&ll\dedloﬁlldeCthfoﬁﬁcﬁpﬁMm 4-yl),
I oni zatj on node (ESI+) romntemmr&ure(RD
pipezRy] Nrmethy-prsrazin LY asgtyl-RIperapif gl dxetieeraznd -yl 2-oxo-

pipEA)in-1-8t, mﬁ)ﬁdmoskﬂzaﬂdlﬁ lﬂazo@ﬁym QB ke, preferably morpholinyl,

nomencl ature includ |n? prefixes nornal SO
pipenazingb Ny AHIN- PIRSEIZINYT of %Tr%qeaﬂwylaer%zmyl )anéﬁépeﬁ]égy Agypholinyl, N-
AR tHNBider&Msi 8 ¥ ani ng when used with an al kyl
nofg??IkERygguggﬁaﬁgﬁKlesney Nonmencl ature in Organic
enlstry AC. 1979 Per ganon Press ford.). The
emmoHRY E{ﬂwa&lam vreed% A A 1‘3{/“9( lileylaér)beé]élalde (DCC), 1.2-
@i@h@‘fbe‘cﬂ_ﬁﬁ (D@Eﬁ &1&1&1@1‘0@1@&}1@1{&(@@1\)&) Qﬁ ﬁ@%rbﬁﬁe‘chﬂamme (DIPEA), N,N-

"t herapeutic ef fective anpunt” as_use

Aot i (DN - e B BRI LBV ST RURHAminapropyl)-3-
@thyl@a&haﬁlﬂﬁfe@yht&aldrme@mj ethd PR leth B Adetatd tﬁO@@j ethanol

t hat S|gn|f|gzﬁtﬁ%9|n ibits proliferation and

grtbnpstigpg dtd piPanol <§’/%>eme§lanﬂls<l\(5%%ﬁ> Hé?lél{lglpomt (mp),
hdétdlﬁﬂrﬁé (MECFg) kS Isﬁz@fruﬁﬁ@ﬂs%ﬂ MSY, %Mﬁmfdﬂ%e tX®IP), positive

term" refers to deuterat
%iF?f&SHSHyéQﬂlF%%ndéOdﬁt Sl eronm éﬁﬁmegaturf‘eﬁc@strte@ylamlne (TEA or

HeNY arifih 8basdH kRl @Ry, tettrzﬂ%fdlf@[lfﬂn " Jog{@ftRnhthomenclature
deut er at ed benzene and the term' "refers to

msliddrethe arefixes mwew! (Mg Hnk WW%%%I%W@%W@ ngp have

tHRf USRI mbafiAY ke usd@rwith E’Ihﬁlkﬂ‘?ﬁ&@tty' Gﬁlgzhﬁﬂy and Klesney,
acceptabl e salt thereof

6& repar ed (igy
Neowerdgureiowisaréc %enzazﬁf@r ilERHCe 979 ertgh@OBrPéear Bh- of
chem cal l y-rel ated conpounds by one skilled in the

Ahé terMUPHah RECHRAS accbh@BleWsIetis hou R Bl 2007/ 107469
PCT/ EP2007/ 052267 ~-11 pare the am no pyrazole

gerlvatjves of, f

Rt élﬁﬁr?Rfé}FlF%}f‘/;fg%%tb‘tea b1 dheipeutiopigeEistive gpgunt” as used herein
PledYd et asntdf hledsh6he E@ApIRI SFFotmelal IN Mﬁﬁbhﬁﬁla@&ﬂlcaﬂﬁaccept

illustrate follow n hemes 1 ,

ablgs tﬁhﬁreaﬁﬁheﬁmgru 9é’§]§ i ﬁ”@%r?a ilﬁer%tt% aélai/ormevep@ dlf:ferentlatlon of
B4en5, R6, R7, R8, RO, Ti, T2, T3, T4, X, X1, VY, n,

have t he S|gn|f|cance gi ven herein before. Necessary 5

arting.materials may be obtajned by s ard e .
R} Bl T F ey e gt respmatce NIRER I g gpe-DMSO
ﬁdﬂ&@ tch@ftérhtréG dﬁfﬁétﬁ&]s@lk&u(ﬂfﬁ tikasan FOBW Wi rkfalsito tdB€terated chloroform:

BRSPS el g et bap oogr DG 41 By Bl ek o deuterated

pﬁﬁﬁpgous proce- dures to those illustrated which are
within the ordinary skill of an organic chemst. z R

The amino pyrazole derivatives of the general formula I, or a pharmaceutically acceptable
salt thereof, may be prepared by any process known to be applicable for the preparation of

chemically-related compounds by one skilled in the art. Such processes, when used to pre-
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RHStep 1 RBHH (r)R' RRStep 2 (I1) (I11) H 1
Rr R RZ Step 3 RZ*R Step 6 RZ' Step 7a RZ RHi 3

WR2R3/16746 R3 5 R Ra 4 R (Y)n R5 Ra (Y)- R Ra (MTFER007/052267

(|v) (M) (V1) H2 6 (1) Step; 5 (V1) R z RR Step
AHY)RS 7b (1 PR PHRE HH B R7 (IV) (V) 2 R H

M 4 i@y R al ically?
s L M L o .
thferdodrameprovided aapn furtifer deaturhof dwrinempondndgre illustrated by the

R)hl%m gas{:h&ﬁesdl an §l o tnl;]é 8 Er[r%r;lﬁ’:hl l!lnles§to%r€ms9 Eta{eHeRI R, R RS,

reacti‘on seq rocé |h
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reagents are phosphorus oxybrom de, phosphorus
pent.abrom de and Qp s- phorus tribrom de. The second
gt nokdr ok ‘of the dibromde) is typically
“out Tn, s or anhydrous conditions in
sol ¥epts such as wat rf\qggfizs l'ithium 20 hydroxi de,
aquedus sodi um hydf'dbxi de gueous potaSS|un1hydrOX|de
aqueous sodi um hydrogen carbonat e, aqueous sodlum

caer: ogate agueo USRD tasslédam5 h)ﬁﬁ: car bgerg% e
(V)=R’ 7R j@kw =R’

(IV) (V|) (vin

Step 5 (VIII)

Step 4 Step 7b Step 8
(IV) ’
(VllI-a)
3
Rj?‘fgk(\()ﬁ

(I-protected)

Scheme 1

A method for the synthesis of the compounds of formula I starts from the corresponding
phthalazine diones of formula II. 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-bromo-
phthalazinone derivatives of formula III. The first step (dibromination) is typically carried
out without solvent, or in solvents like dichloromethane (DCM), dichloroethane (DCE),
anisole, and mixtures thereof, at temperatures between 30°C and 150°C. Typically used
brominating reagents are phosphorus oxybromide, phosphorus pentabromide and phos-
phorus 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 (MeOH), glacial acetic acid (HOAc) at

temperatures between 20°C and 110°C.



10

15

20

25

30

aqueous pot assi um car bonate, aqueous nethanol (MOH),
gl acial acetic acid (HOAc) at tenperatures between

wQ0om7amed 10C. WO 2007/ 107469 PCT/ EP2007/ 05226FCT/ERD01/052267

step 2, schene 1 the obtained E?npounds of formula II
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gl ycerol, sul phuric acid and HC1 at tenperatures
bet ween 100C and 160C. WD 2007/ 107469

weon/EPReD7/ 052267 - 13 In step 6, schene 1 tRET/EP2007/052267

obt ai ned conpounds of fornula are converted into
their corres- ponding phthal azinones of fornula VII,

. K _
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glq)rc&ﬁﬁgondl ng protected am nopyrazol es |-protected,
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r - . .
DR Pl 9 BRI am BBl derigaive of
tormabsh¥d-aousitteethp yarae wieth odis nrgdeémpbf@lrfowtep K. In Gyrolgs -provected
[
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and R is -C(O- 30 aryl, -C(O-cycl oal kyl,
%&tbwtﬁzb - (0 -al koxyal kyl , -S(O)2-aryl
-S( 0 2-al kyI , Is described in scheme 2. The

Aerefored pedhogfor terspmthesis offhedeivating afdorhdmliwhariie R’ is phenyl
{Vﬁlcﬁqps%tb'stétutéﬂtag %@ﬁar&h& rQQ*FJ%osﬁBn '\T&ﬁttha I-on&' NPP'R Whd R is - -C(0)-

oaI k

angf, & (@) -kyeloalkyt- @;ogﬂa kyéd(k)yqdkox QS(Q})ypryl -S(0);-alkyl, is
aQbDear i sk¥dme B RATivks & fofhlﬁﬁh,e@}?er%n R’ is phenyl which is substi-
tuted at the para- or meta- position with -NH-R’ and R’ is -C(O)-aryl, -C(O)-cycloalkyl,
-C(0O)-alkyl, -C(O)-alkoxyalkyl, -S(O);-aryl, -S(O)»-alkyl, are named I-a in scheme 2.
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3 HR (Vl-a) (IX) RHNY 6 ( Rz ' 1R IVJ~~/ R7 s |
I NI\ NHR Hz Step 4 RR4 VIII) R H HR 7 Step
7(Ia 7RR7 R HN g—|NRHN68tep5RZStep6,R3I XN

{ R StedNHZE l\@ep RR ( R"HN ) v
o T o S e sy e e

synﬁh of the conpountls of fornu1@ "a st ts U%Fm
t he ,c ?respond ing 1 trophenyl derfvative of «f 8f'fnika
VII 08 In step 1, scheme 2 the obtained conpouy N-R

f'or )Ia Vf*-a (see schene 1) are converted é/p orthel’r
corre pondi ng anilinegiof fornula IX, N 4 ng et hotks

mell wn to soneaen illed_in ts g e.g. aniline
zo 60 _biifhé Kgpm{oi_n tr deﬁ}ga The
¥, typi Eally \eArri ed out i sol¥%ents |ike
o NP, acetonitrile (MeCN), HOAc, (XIEtO—I and MeCH,

and nixtures thereof™ at tenperatures between 20C and

1OOC Typlcally used reducing reagents are tin(ll) 10
tin(ll) chloride nonohydrate, iron

tr|c Iorlde In step 2, schene 2 the obtained

conpounds of fornula IX are converted into their cor-

Tee peHidigr Bispetbesisef the seimperexds of fqimedas]-a ptafty fram the xorrespond-

M?'Moﬁ%?f’@éwwé of £ 5ONMa HAT- p 38 qe sc'ﬁléhll 12&fe bBtal38 compounds
ation, acylatio

afﬁormw%ﬂéa@;isfmsmm%if) asEon viarted mtcrﬂnelrr@a@spmhn&amhnes of
f"&fﬁl‘u@ﬁ){ ¥1s1ﬁ %NFétl?(Qis% Hnewﬂ 95 %Ihgor%%hdﬂ%@ t11§ th%lé?th € %San%m formation

and m xtures thereof
blét‘h?é?@tcﬁlﬂpé of bétqb@ézf:n@@Tém @6880@1 istypiralylcasriaggaid in solvents like

DMF, NMP, acetonitrile (MeCN), HOAc, EtOH and MeOH, and mixtures thereof, at
temperatures between 20°C and 100°C. Typically used reducing reagents are tin(II)

chloride, tin(II) chloride monohydrate, iron trichloride.

In step 2, scheme 2 the obtained compounds of formula IX are converted into their cor-
responding amides, sulfonamides or ureas of formula X, using 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 DCM, EtOH, THF, DMF,
DMSO, NMP and mixtures thereof at temperatures between 0°C and 80°C. Typically used
bases are TEA, DIPEA, pyridine, potassium carbonate and 4-(dimethylamino)pyridine
(DMAP).

In step 3, scheme 2 the obtained compounds of formula X are converted into their corres-

ponding aminopyrazole Ia, using methods described for step 7a of scheme 1.

In step 4, scheme 2 the bromophthalazinone compounds of formula VII-a are converted
into their corresponding aminopyrazole XI, using methods well known to someone skilled

in the art using the methods described for step 7a of scheme 1.

In step 5, scheme 2 the obtained compounds of formula XI are converted into their cor-
responding anilines of formula XII, using methods well known to someone skilled in the

art as described for step 1 of scheme 2.
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and 4- (di nmet hyl am no) pyridine (DMAP). In step 3,
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converted into their corres- ppnding am nopyrazole Ia,
usi ng nmet hods described for step 7a of schene 1. 20 In
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razo OSU onam pyr azol our eas e reaction ]
Wblchy§3$11é>aﬂltlu$ﬁdcﬁértha mamrtmq?tﬂ pesitipn Ml@oﬂ%H@rsGé@) &S and R” is
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B AT, oD AR B DR i EP RONTAIIL L, SRtk
SYtikybsi elofocytie, Q6 SN -k -SH- S@mﬂl@ﬂ laye nvneedel-h iRGheme 3.

is phenyl which is substituted at the para- or
met a- p03|t|on with -COOH or -C(O-R' and R'

R' Br R Sr

HBardy !l , - NHR, - NH al kyf, - N( al kgI)Z -hem Ibo

'ﬁ 2qanpl, S S( M J- Al kﬂ} & “Fscyi NN

st 3w; Yhe derivativ soo viormula |, whemeicn & is

phenyl oMby ch i's substi 13afuted at the para-xor
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al kg4 - N(al kyl )2, -heter ocyclyl, - NHISHO) Beredr yl |
0)2 al kyI are named |-b in schems a0 AR BrH R

BP’""zR R2:) O Step 1 0 Sep 2 R | éﬁ
PN /} AN COH H3 x?_ﬁ ’7't R~ R R4SQ)E(Y) F{IQ
P e, SR
R O ), (-b)

(XvI) (Xvi
Scheme 3

The method for the synthesis of the compounds of formula I-b starts from the correspond-
ing carboxyalkyl derivative of formula VII-b. In step 1, scheme 3 the obtained compounds
of formula VII-b (see scheme I) 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 sol-

vents like THF, EtOH and MeOH, water and mixtures thereof, at temperatures between
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R(MII) HH(MVII) HR NR/I NR zR HNr -6 z R
HNr 6 Step 6 RR RHNR6 RWRO Step 5~ RO s | NI
W@20R7/107468- | COH R R O\(Y) R3 1 N | C O R3 pCi/BPR47/632267

()nRAO(CY) (I-b) (XvI) (M) Schene 3 The
met hod for the synthesis of the conpounds of fornula

b
SE RS, TG ER L FERO Ry iR R iom
biirakide dn¢ potassinm s ydukideor mul a VII-b (see schene 1)
are converted into their correspondi ng carboxylic
I
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fe. alrh Fz?ctlgn cAf ?é gérkcgg} ?fm ?ﬂg ﬂ)%élé}@ %9% ﬁé{ge o ﬂ?mte&)gg‘sence of a base.

e reaction carrie
§mhmébnsaEUBhsasTE%mEHEEAQﬂynﬁme1xDMEmnDMBEpnmh@n®E@MAP.
m xtures thereof at tenperatures between 0C and 80C.

ﬁ/%:ﬁ:%: s%l)%e exy%@#%&%@%ﬁl&?§ ?%wla XV are converted into their cor-
@p@@mmh@pmw@ bp.o1sinig)m@h ed s wyeIdenoardtioi saingene skilled in the art as

gé/s?lgﬁ&pflop Et!e 9a Fs%

enzotri % é%le N, N, N -tetranet hyl uroni um
hexaf | uoro 10 phosphate

D (e helirone dthei tagmpphﬂlylaymmmwmpwndself famathyllhrergon verted
{Ht(t)]?f%ﬂ'f Elﬂ)an 1‘3'8 zol &Q’I r&ﬂgﬂl&ﬂogé&} lplgnown to someone
orne S In t

perto |n t ‘a ce of a ba e presence
gifilleg ipdbeart asgqseratzad| fyr sisedh fsskemat.e TEA, DI PEA,
pyridine pot assi um car bonate and DVAP. In step 3,

sghénli‘@?) AR AR &ﬁ%ﬁ'&ggf faﬁmhﬁf)@w &e 8RR into their cor-

con erted into their cor- resgon I ng am nopyrazol e | b,
L%P%gillii@ﬂiib@g’h%@ﬂs wifevnulacC\dbismgzanathpdy wall inpvinHe sgmeone

a31ledlin tHERE R @e%grﬂ;e‘arfmsgt@lpl bBsftmagheme 1. In step 4,
schene 3 the bronopht hal’azi none conpounds of fornula
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Ehiteiobyselenes & thegbtaiped ¢aanprsids a5fofuia XWd whe o verdereis fetheir cor-

responding carboxamide or acylsulfonamides of formula Ib, using methods well known to
someone skilled in the art, e.g. acylation of amines and sulfonamides as described for step 2

of scheme 3.

A preferred method for the synthesis of the derivatives of formula I, wherein one of R' to
R*is -NH, or RS—XI—, 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 (I), wherein one of R' to R*
is 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, are named

I-c in scheme 4.
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deri vabyves of fornula (I),(xyyhereln of R to

30 is RB-Xi-, with Xi belng NH or -N aIkyI) Q
of RLto RAis R', with R being def"" ed Ripo

R4 above for fornmula | and the remaining two of Rl to
Bhetfee) hydrogen, are nanmed |-c in scheme 4. WO

2007/ 107469 PCT/ EP2007/ 052267 - 17 R St ep 1 R rr NH

N Ste 02N NH 02N i NH 02N N
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Bfont &h T ph thal EzifdnRl defivtive b f08m G RSP OMNd-stepR @re carried out as
pht hal azine diones of fornula Il-a. Step 1 of the

fi@ﬁ’é}?ffdolﬁ seepquielenisbheme 4) is a two 5 step process
in which a dibromnation is followed by a

ANy dEidnySi the obit8h&H dtinpdi@dé of formula XVIII are converted into their cor-
responding tertiary amides of formula XIX, using methods well known to someone skilled

in the art, e.g. alkylation under basic conditions as described in step 2 of scheme 1.

In step 3, scheme 4 the obtained compounds of formula XIX are converted into their cor-
responding anilines of formula XX, using methods well known to someone skilled in the
art, e.g. aniline formation by the reduction of nitrobenzenes as described in step 1 of

scheme 2.

In step 4, scheme 4 the obtained compounds of formula XX are converted into their cor-
responding 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 THF, DMF, DMSO, NMP 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, potassium

hexamethyl-disilazide.

Eventually it is necessary to introduce an intermediary N-protecting group like t-butyloxy-

carbonyl (BOC), which is cleaved after the alkylation step, to obtain the monoalkylated
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In step 4, scheme 5 the obtained compounds of formula XX are converted into their cor-
responding amides, sulfonamides or ureas of formula XXII, using methods well known to

someone skilled in the art, e.g. sulfonylation, acylation or aminocarboxylation of anilines as

described in step 2 of scheme 2.
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Scheme 6

A preferred method for the synthesis of the compounds of formula I-e starts from the cor-
responding phthalazine diones of formula II-b. Step 1 of the reaction sequence (scheme 6)
is a two step process in which a dibromination is followed by a monohydrolysis, yielding

the 4-bromo-alkylcarboxyphthalazinone derivatives of formula XXIII as described in stepp

1 of scheme 1.

In step 2, scheme 6 the obtained compounds of formula XXIII are converted into their cor-
responding tertiary amides of formula XXIV, using methods well known to someone

skilled in the art, e.g. alkylation under basic conditions as described in step 2 of scheme 1.

In step 3, scheme 6 the obtained compounds of formula XXIV are converted into their

corresponding carboxylic acids of formula XXV, using methods well known to someone



10

15

Oi NHOi NHOMN 500(Y) nR (Il b) (XXIII)
(XXIVM) H Rrr Rf~/ R HN Step 4 R$ X'' N Step 5

wWoR200HWAEES- , O (Y)nR5 Mh RS HR7 R X' 5 ( XXWCHEMNIOF052267

O(Y)- R (XXVI) (MI1) (1-e) scheme 6 A preferred
nmet hod for the synt hesi s of the conpounds of formula
%jkli%eﬁiié ch‘l)‘% %?rg%ri)g%ih% Qtid gélgngt%ﬁlp@ Wﬁ?&}/%%%@ﬁ éérﬂ Sxylates as
é@qﬁb&ﬁﬁes(thplﬂe@féd&)meiis a two step process in which a
di brom nation is followed by a nonohydrolysis,
Ish 'lgherﬁg@ bk Q. Q@ﬂu‘ﬁﬂg e ﬁmal @k@é{é&%@eﬁed into their cor-

er| at|veso formu escrlbedlns epp 1

WPMthoxanndgtaeﬁmeongmmr earbpreyvliglaeidiesters of formula XXVI,

Ganp % Rls WCH&QBWIt@stne skfiI€q 2@%% tt ?g dc nﬂ%@or&(@f#mes sulfon-

cor= responding tertiary am

uvideg ambalhoitds avaleberlbedwnstep 2 o saborme 3. skil l ed in the

art, e.g. alkylation under basic conditions as

ﬂp&gﬂ' %Q@ﬁen‘le% %e%o%ogﬁthﬁﬁgﬁgﬁe g’Ol’npélﬁlCEtO? R)rﬁrulz?’fiﬂgi' Qre@onverted

t he ‘obt ai ned oun formul a XXI'V are convert

inte dlelﬂ‘rf@rfliespmfr&@@l@ﬁm’rﬁgd@&r BeRg eghasls gl kapwh ¢ mm@pne skilled
S d t

By oy ARaTREAZRs Rl S5 U T FATRPRIKS vinylromide or arv

erognidesasisigscyibied irng Rl 74 ofr swaamoh by hydr ol ysi s of al kyl

carboxyl ates as described in Stepp 1 of schene 3. In

?s Fefted ﬁl%ﬁﬁﬂqoﬁthter@?ntﬁpst@éﬂﬁg d&%@é&'&%l‘ﬁ{uﬂ; P er/H&é?n EVof R to

e %oqyerte %nto heir cor respondi ng car boxam de,

acgsu%@ﬁ wathidebeing - @@P)@HierHCéa)HHesv@e&Q)dﬂHf enw a
>%?\(S)N(élkgv‘l%" WH@@?N%M@U &@!N(aﬁl&lﬁ%%%%‘kh J@ch R

e art acyl ati on of am'nes, fon- am des an
b¢1@@ﬁ€ﬁ@da1§%dé88r dhpee fardornelp I zandfth%temmnstw af Rt are hydro-
?en Re P;%eﬁ Ed R %’H?Qcﬁ%rlhgld%&'rﬁg@ &ﬁ%@qnﬁ?e @Jrl atlves of formulal,

or mu arg c%nvgr bn o) t elr corres I nNg

whetisopgeaf & ¢o Réis RisX g width 0 HeingeC (O RHdwnN (th?ébmé
e | 1 4.
O R B S A A e R o R
B&swithRédbsing é@ﬁmd?a Rofo Bcﬂnme for fopmnplp dped ﬂ@crem@tnmgjtwo of R' to
t t t
ROhrery8rR¥ieh furBent A8 1L fnkAtbl YRSn e 1Of L erhe 7

wherern one o R4 1s Rg el ng
-C(ONH, -NHC(O NH or S(O)2NH— and



10

15

-C(O N(al kyl)-, -NHC(O N(al kyl)- or -S(O 2N(al kyl) -
one of RR to R4 is R', with R'* being defined as Rl

wo eooRdombove for fornmula |, and the remai ni ng PEDEPf00RRIS2267

to R4 are hydro 15 gen, R6 is ﬁ;drogen and R7 is
met hyl, is described in schene The derivatives of

fq;,,,rrul I, wherein one off R1L to R4 is RggXiv-, wWth
Xi'v g - G NH-,
0 IkyH—>N

RII

NHstelr - S ana
kyT)y=0r © M(al kyl) -,
ith R'"" being def {Mel@ as Rl

one ofc Rl to R4 is

to R4 above for fornul and the remai nkikg t\Wwo,of, R1
to Rd%are hydrogen |s hydrogen and R7 i s \gethyl
are ed_I-f in sche 07/ 107469 ]
PGFAEPROO /0522637‘9l°f5 22%%_‘5 tep 1Step 4, NSt 2
. F&z a)

( ‘,@ s%eps Stepi 5 R r Step4R" “N—r?
Hza'N'i ‘fkyl 00 (XX) n xxvm xxvn) | H~ bkxi\l
Step )1"Step 6 z HH H FXXVI RHI\IxHN ~/ R,

St ep sep H~N HZN L\ i O1 N (V) Rsalkylys*?L tgp\g)
RsH® ( qa,l kyl (XXl X) (XXX) n (XXX1) StepN

R HN
Step 7 R
~ =~
’}l —_— H \N H2N |
) —R® oyt N ~(Y)—R®
alkyl (Y)—R5 M
n
0
0
aIkyI (XXIX) (XXX) (XXX1)
Step 8 Step 8

Re HN
N
R\le ”EIK
O (VR

Scheme 7

A preferred method for the synthesis of the compounds of formula I-f starts from the cor-
responding phthalazine diones of formula II-a. Step 1 of the reaction sequence (scheme 7)
is a two step process in which a dibromination is followed by a monohydrolysis, yielding
the 4-bromo-nitrophthalazinone derivatives of formula XVIII as described in step 1 of

scheme 1.

In step 2, scheme 7 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 as described in step 2 of scheme 1.

In step 3, scheme 7 the obtained compounds of formula XIX are converted into their cor-
responding anilines of formula XX, using methods well known to someone skilled in the
art, e.g. aniline formation by the reduction of nitrobenzenes as described in step 1 of

scheme 2.

In step 4, scheme 7 the obtained compounds of formula XX are converted into their cor-

responding secondary carbamates of formula XXVII, using methods well known to some-
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In step 8, scheme 7 the obtained compounds of formula XXX or formula XXXI are con-
verted into their corresponding amides, sulfonamides or ureas of formula (I-f), using a two
step procedure in which a bis acylation (of the amine of formula XXX or formula XXXI
and the pyrazole-NH) is followed by a monohydrolysis (of the acylated pyrazole-NH),
yielding the aminopyrazole derivatives of formula I-f. The first step (bis acylation) is typi-
cally carried out in solvents such as DCM, dioxane, and THF and mixtures thereof at
temperatures between 0°C and 80°C using capping reagents such as acid chlorides, acid
anhydrides, sulfonyl chlorides and isocyanates. Typically used bases are TEA, DIPEA and

DMAP, potassium carbonate, sodium hydride, lithium hexamethyldisilazide, sodium hexa-
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is a two step process in which a dibromination is followed by a monohydrolysis, yielding
the 4-bromo-nitrophthalazinone derivatives of formula XVIII as described in step 1 of
20 scheme 1.
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5 NR.. rR.. HStep 1 ~NStep 2 02N NH O O - i NH

02Ni NO O (Y)n RS (u-a) (XVIIl) (XIX) Step 3 r
woR2007/107480 . . r R ,, \ \ \ . Step 5 N Step 4 HZMNCHEP2007/052267

-RS Mhn R5 0 (Y)n RS al kyl 2 0 (XX) (XXVIII)

(XXVI1) Step 6 NNH R" Step R Step 8 RHNf V H

g 40008 Sy RSl XL AR R 08 o e

matwpdndlog ter iy symddyed farnofla KRS vsmigpoethads will frommutiogomeone
@qrdslh Eﬂﬁ% art fer go gfktygﬁor? QQderrb%ﬁg Qgrgdlﬂgnsoﬁtd%@ri%éa ﬂlestgﬂ 9BFheme 1.

ormula I = € reactl on sequenc
(schene 8) is atwo step process in which a ' '
bl Hierodd slzani o thesabfca;netdocwer@pdwlda ofonmkiedXI| are cgn verted into their cor-

%é.fsﬁé %?ﬂlh%l (QEIRHPX&', ﬁgugfggféﬁl%ld@%f] ﬁff@vw?% éo\f@éo' \éesf‘ﬂled in the

as descri In step
art, a/zaazrbm/fqmmeg bPOTY ERRA 7Y @5u2eenzexs ap dessmefpi 1a,step 1 of
sehea® 8 the obtained conpounds of fornmula XVIII are
converted into their corresponding tertiary am des of
formula XI X, using nmethods well known to soneone
bliten edchame heheabdfained epmpduags af fosmuland araregierted into their cor-

Q&Hcﬂhg’ 99&8 gof @rrﬁﬁﬁmfusg‘%"lﬁ%ﬁ?&s weli lgnown to some-

erre 8 t tai ned conpoun or mu
emfeskellﬂdve rtlteeait iergt tert hletﬁ/loxmbcslyiaé@pmﬁ dindeesan d¢scﬂe@1 lefstep 4 of
g% l.a XX, using nethods well known to someone
[ ed inthe art, e.g. aniline formation by the

reduction of nitrobenzenes as described in step 1 of. ,
In step 5, scheme § the obtained compounds of formula XXVII are converted into their

corresponding tertiary carbamates of formula XXVIII, using methods well known to some-
one skilled in the art, e.g. alkylation of secondary carbamates as described in step 5 of

scheme 7.

In step 6, scheme § the obtained compounds of formula XXVIII are converted into their
corresponding secondary amines of formula XXXII, using methods well known to some-
one skilled in the art, e.g. deprotection of acid labile protecting groups such as a ““butyl-
oxycarbonyl group. The reaction is typically carried out without solvent or in solvents like
diethyl ether, dioxane, THF, DCM and DCE or mixtures thereof, at temperatures between
0°C and 40°C. Typically used acids are HOACTFA, trifluoromethane sulfonic acid,

aqueous HCl, aqueous sulfuric acid or anhydrous hydrogen chloride.

In step 7, scheme § the obtained compounds of formula XXXII are converted into their
corresponding of formula XXXIII, using methods well known to someone skilled in the art,

e.g. alkylation of secondary amines as described in step 4 of scheme 4.

In step 8, scheme § the obtained compounds of formula (XXXIII) are converted into their
corresponding amino pyrazoles of formula I-g, using methods well known to someone
skilled in the art, e.g. palladium-mediated amination of iminobromides, vinylbromides or

aryl bromides as described in step 7a of scheme 1.

A preferred method for the synthesis of the derivatives of formula I, wherein one of R' to
R*is -OH or R%-X""-, with X" being -O- or -C(0)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, R
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schene 2. In step 4, schene 8 the obtained conpounds
of formula XX are converted into their cor- respondi ng

w@emonadasy carbamates of fornula XXVII, using pet/RPmg7/052267

wel | known to some- 10 one skilded in the art, e.g.
tert butyloxycarbonylation of d@m nes as described in

TO eﬁ)fand ¢ %h 1; is EPin schétﬁggr% e&l@gti\%pgﬁ%o?&gda (D),
el R RATEn s T i

nds o are converte
WbCIIeEBCFItmIfIH‘IgO RerStR aX'y-, vathpanheiag -Of of &(l@.)Da cxx\aﬂR toR*isR™,

Hzﬁh @8” B@B EQ% }qeals iﬁpﬁ%otvg foﬁrggﬁnulgmg%é e rla%%mrﬂ; tIvJE) of R to R?

tion of secondary carbamat es
@k@sh(ydrctgem, Rris lsydafpg@l afd R’5s metoharenanied kh apsoaems@herre
8 the obta!ned conpounds of fornyla XXVI11 are

converted into their corresponding secondary a
off"\f of mul a, XXXII,R usfng nethod kno to
ORN ] Led?in @ﬂ{%& Jﬁﬁgct |_Qn¥m_c3ﬁ, 5 %ﬂfi
| abr I & protecting grdups such as altewnts butyl -
oxycarbonyl group, . The reaction |§mtyp|cally car raoed
out {i*t hout sol vef™or in solvents Iike 20 diethyl

et her, di oxane, THF, DCM and DCE or m xtures thergof,
at tenperatures between O0C and 40C. Typically usgtr4
acids are HOACTFA, trifluor t hane sul fonic acid
aqueous HCl, aqueous suKfuk acid or anhydrous

hydrogen chl ori de. gl s@5 schemeg8 the obtaiygedy
conpounds of fornu copwenyed Tt o N
correspondi ng of B K 3 e hods we B G
known to someon® skilded'in thé art, o 25 .

al kyl ation of secondary anines as desmrlbed in stdp*®

of schene 4. In step 8, schene 8 the obtained

conmpounds of fornula (XXXI11) are converted into their
sdrermeshondi ng ami no pyrazol es of formula |-g, using

nmet hods well known to someone skilled in the art,

&: pgefeﬁ@& h@ﬁioﬂrﬁ)pﬁl@' ?ﬁtﬁgmm tH@Eérﬁ oﬁ:ﬁcds oﬂd}ﬁ{%ﬁzpﬁh gﬁ?t*s from the cor-
vinyl brom des or brom des described 1 n step

rap@Tding plethalazine g@)nAs ofrfefraplad bt ar?é@mbqf thgreacken sequence (scheme 9)
%ﬁ%&/@%ﬁ%ﬁﬂ@éﬁ% 12%}{18{ h Mﬂ)trbﬁﬁﬁlsdtlgfl 1sf f%EWéda%)L a m‘MﬂSﬁﬁirBllng eyleldln g
the@ddyomo- @ﬁ@p@fhaﬂ@mo@e leglw of foggnels XYL qgélpw@bed in step 1 of
detipgd as Rl to R4 above for fornula I, and the

remaining two of Rl to R4 are hydrogen, R6 WO

2007/ 107469 PCT/ EP2007/ 052267 -25 is drogen and R7

[nsstepag Higheme A theeodgaingsepmppugidh éﬁf@f@maﬁﬁ%ﬂb@fﬁ ico@tarigd dnto their cor-

Q:fs%) (grﬂflﬁ‘%;{e?tlirk Lmlde%? f&h’{ﬂl lepﬁﬁ(, Qlfsmg%éﬂ?o d§4véllsknl8g1n>§b \éoRl meone skilled

withpapyre.g. w@wﬂﬁgloaemdﬁ@@mwomﬂms mdea@daﬁé ntl @tiep f2<9f fighemel 1.
and the remaining two of Rl to R4 are hydrogen, R6 is

thyfgélpg es@he@ﬁ’éb fRE du2aifi®E dhpo@ds of‘%%ﬁlal XX 4rB cmﬁ@ nﬁo their cor-
tw].H&epZstp HZN 2N O _r

@]N)I‘M.Lp g]trpqluaeS(oe?forqgﬂa BXO1{inyg methdp well known to someone skllled in the

art, e.g. aniline formation by the reduction of nitrobenzenes as described in step 1 of

scheme 2.

In step 4, scheme 9 the obtained compounds of formula (XX) are converted into their cor-
responding 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 di-

azonium species and step 2 is displacement of the diazonium species is carried out using a
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(Irr-a) (Xviil) (Xixy (XX) step 4 ~~~fHHH HZN' ry
/| Step 6 Rr HHNr Step 5 b ~vi vi HOl R5 -(Y)nR5

WOR007M0¥Y N RS Re I (Y)- O O OS5 (I-h) (XXXV) POXEPM)7/052267

Scheme 9 A preferred nethod fos.the synthesis of the
conmpounds of fornmula I-h starts fromthe cor-

' l.azi i r mul - L
R T P 2a eI £ PR Rl Y Py s Bt acia,
P oe B Aqanghincturgs dietnod nT yracallym sédsrepgeinksowe @Iocmymalitrite and iso-
SRDRRHEY ol ShoHUIFLERAE b f2en The fis i pEthe spacron is typically
oavtied owtsat d@lsmrattue@ Hetwesne p0°C apfd 30SChtere? of themeastiep isXypically

t I
tgagﬂ{g/&;??t%a aﬂﬁff-oqgtuﬁéd’]areglggggp '89§Hgfl a&ﬁ cglr‘étsﬁlf%% 1did %{(gaqueous
HDAoo iﬂm bemoXd Xep nbihegeartbh mspmm caktmdvvruttaotesrme;mm@s between
GA bél the art, e.g. alkylation under basic

con |t|ons as descrlbed in step 2 of schenme 1. 15 In
step 3, schene 9 the obtained conpounds of formula XX '
Br e brvleame| therstbeain ¢rbgom promds pEoponti X¥XBhirteicaeeriefl into their

I:CE‘E‘{EP %1 ?1<%<eth Isslori} %rﬁﬁ}lnglk % ﬁ% s%ﬂ%ﬂﬁ?xﬁqg s%meone skilled in

art, e ani ornati o
thedwic £ Lgoaikyieﬁtlcm erpdabem eiﬁlecsreaglqmeis typidaBy carned DeplnBObff:nts like
N 4 h 0
B
t@Epodgpaglhalsed hales amsfpofaysinml @rhodxieysodisindydree, Higism hexa-

LR QAR AU U g bR Sy e incon
pingdomivithmadqybeing sganits suchue hlggghilifiesalkylmeesyletes an dalkylgriflates.
2 step process in which step 1 is generation of the

ﬂ‘l stef6, %@ﬁél‘ﬁ% § Bl%%b‘?zﬁn&ﬂ%n%oﬁ%dg of ﬁ)rﬂhﬁ%@ﬁ@éon‘%ﬁé&ﬁto their

oni um species IS carri out usi
WPQM%@IHP@TE}EF@@@M@EMI h Mgmcﬂhedpmﬂll knowvgt psomeone
t i i | .
Qiﬂh{glﬂg S‘ffl%ﬁ? ¢ Lﬁ? p%ﬂagiéﬁré?h&ﬁé%a %@%@q}g ﬂ‘ghlr%'b;f(]otrﬁjfragé Q/Hltyﬁ)romldes or
utybbmofidesTag gessaibed inustend’a daganpk lare sodiumnnitrite
and iso- anylnitrite with additional reagents such as

Hrp?@ferrg_@ﬁletﬂord%r ﬁlte%pntﬂgsig ShE BARHOL dfFor¥iRh E%J/He}[ein one of R to
R*is R*-S-, or R®-X"", with X" being -S(O)- or-S(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 hydro-
gen, R%is hydrogen and R is methyl, is described in scheme 10. The derivatives of
formula I, wherein one of R'to R*is RS—S—, or RS—XVH—, with X! being -S(O)- or-S(0O),-,
one of R' to R*is R, with R being defined as R' to R* above for formula I and the re-
maining 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 RS—S—) or I-j (for one of R'to R*is RS—XVH—) in scheme 10.
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carried out at tenperatures between -10C and 30C. Step
2 of the reaction is typically 5 carried out in

waoueneEenedi a such as aqueous HCL, aqueous suP¢TUEPI07/052267

acid and aqueous HOAc. The segpnd step of the
reaction is typically carried out at tenperatures
between 20C and 130C. In step 5, schene 9 the g
obt®ai fed cqppounds_of faqrnul a IV are _cqnv Snto
th Nbox—%e@poa"t her's. ofz Tl a_§2§1 ﬁzus AN .
met hods wel | known t® someone skil¥ed-#n 10 the art’’
e.g. .(f'ﬂl kyl ati on of(XVIBhenoI s. The reaction is typically
carri'®d out in solvents |ike DMF, THF, NWP, Me
acetone, DCM and DCE, at tenperatures between 0(J and
100C. Typically used bases are potassi um carbona®"*
sodi um hydride, |ithiumhexa- nethyldisilazide, sodium
hexanet hyl di si |l azi de a g pot@ssi um

R" r
hexanet twil di gi | azi ¢en comy™ uncfi W $dhs al k ng
agent sysdch-as al k ral-i—dsééf—alﬁkéig%sw—at—es Hg o

S

MR

al kA i 1 at esqe” 15Tyt st-ep 6, ~Scheng @-the obtai ned"”
Ws)—af fornmula XXXV are converted into theixw
correspondi ng ani noapyrazol es of f&fMila I-h, using
met hdds wel | known to someone skilled in the art,
e.g. palladiumnedi ated am nati on of i m nobrom des,
S¢heylebllloni des or aryl brom des as described in step
7a of exanple 1. A preferred nethod for the synthesis

f rivatd '
B H TRl b B skl FHhEcomp i B oulifa PLord 1-f Qares from
the-cg(eypendingmd thyflazRie dionfRpfifgrniRila [T-apiStelp IRIT the tpactiap sequence
i r f. i )
ShaEth %, b L BN ORI RISy mono
hydiplygienyiddid g R 4-sravee-mytrgphitkalgmisere deeidatives sCioemelalOVIII as
. dvatiwv ornmula |, wherein one of Rl to R4
EI%Q%QC?@,S%H e vﬂ“ef with XW being -S(O- or-S(0)2-,
one of RLto R4 is R, wth R'"" being defined as Rl
Trostep2.ablesnee |bthefobrameadacompondds dleforreuRSXVRE are agn vewied oifto their

N L e
dqillqd.ip tKlef ot, e elkphti® underR4sic gom@tim as)dej;qnibgd, frestep 3 Of scheme 1.
WO 2007/ 107469 PCT/ EP2007/052267 -27 r Rr R H Step

fo Bep8 &m0 the Wbl (e Qéd‘gl EBnMMneir cor-
Rs ﬁg’l P'?%“(mR% T a)y (V) (X ) TStep 4 H oot
resppnding arrilingR ofjfprippuda ussp g@leglodp\[well nown to someone skilled in the
art, e.g. aniline formation by the reduction of nitrobenzenes as described in step 1 of

scheme 2.

In step 4, scheme 10 the obtained compounds of formula XX are converted into their cor-
responding 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 nucleo-
philes. 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 nucleo-
phile. Step 1 of the reaction is typically carried out in solvents such as sulfuric acid, HCI or
HOACc 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 in aqueous acid in

the presence of sulfur nucleophiles such as Na,S or O-ethyl dithiocarbonic acid.
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synthesi s of the conpounds of roula 1-i and |-j
starts from the corresponding pht hal azi ne di ones of
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EMalf:; THF, WBMG:@N adeeonshDEM el E@ﬂﬁownm@emturﬁsabwt@ 0°C and

L 56RO IR SR A
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. " . ‘
R LR RS R LRI TTIED PSRBT o inees
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b stéob.reotcanexi) th@@btvglqdmomndebﬂ fokmelaXXXV14 erreromeerted into their
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spondi ng t I, using nethods well
known to soneone skllled in the art e.g
Hi sterotisstmio ) e obmqu@mmmdd@ofsfprra@bdame ginveitied into their cor-
[
AR LTRRREL EFaulfohfh AhEinfis 19 Uslr¥inerd OB, ARGl Aicl Smeone
ghikedoinithenart sy okidstiemel tbt@f:hezs iosufpsgésanrentionesoflhe heaction is typi-
%@%9&16%%% Hle&'lx%ﬁts' suclf erTHF dtoﬁféhe lﬁﬁ&aﬂgls §11<91 ll\qQOﬁoEtOH IPA and
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eprsigliyt mdthyhsebstinged witk eloss pondf RgtesR hieRE’, pthfRST heina defined as
4 I n
e
I-5 in yohiewglllly carried out in solvents like
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DMF, THF, NWP, MeCN, acetone, DCM and DCE, at
t enperatures between 0C and 5 100C. Typically used

wh2amed0r6s® pot assi um car bonat e, sodi um hydri depCt/EPtoouos2267

hexa- methyl di silazide, sodi umdexanethyldisilazide
and pot assi um hexanet hyl di silazide in conjunction
Egﬁ%ﬁ1qlkylat|ng agents such as al kyl halides, alKkyl
nesylates and alkyl triflates. |In step 6, schene 10

t he obtai ned conpounds of formula XXXVI1 are converted

Arrefetrpemethadder deppntiengofthe aempyursds off éymafla F-stauis &om the cor-
fesféoncﬂr?é f)‘lgthﬂﬁhﬁg Qﬁagﬂﬂl fOMQMI Bg&i& T%?ﬂ]l% rg&tlﬁﬁ 'séciu%gcé cheme

art i um nedi at e m nat
L hiipabro mm esacemnm whishordibieesnipatiorais >f¢ll®redrhy@ergowydrolyms

gﬁﬁﬁg&?g Iq nﬂergm? aﬁ%r 1datb &Iyg?ﬁl?ﬁ%oﬂle d{:ﬁvaﬁk@spbf Fornsifil) %‘3%11 19 described

ound ormu -1 are convert
innttep 1 pleicherood - respondi ng sul f oxi des or sul fones of
formula 1-j, using nethods well known to soneone

ﬁl‘étéﬂ ?%Cﬁéﬁné b@th%roi)tau?ed%orrﬁ?&lugﬁg bﬂ@rrﬁﬁlat)bﬂﬂeirg @&?veh@d into their

OXI des or sul fones reaction | s typ y
@@rrfrsp@@rh@guteriurry@ml@fémf sorgudh XFEV, TIem e m@hgé\h‘éell lgncwghf@l sgmeone

§1ﬁﬁ&i 1ﬁ§hé\/§rg_é 9"%10111 El)f/i\d Msic \@@ﬁ(ﬁfiog{:ag BT §Pstep 2 of scheme 1.

ereof at te ures etmeen 0C 110C. Typically
used re- agents are OXONETMand net a- chl or oper benzoic

Heitep 3.Aclhnes bk the @bratddsgnipoundhef foymulaestly ase cerherted into their
g@r?éspé‘ﬁdﬁ{g §1091flol£ of fg}ﬁlﬁlalmf Qi o A Qs v%]i ktn%wn% sbifieone

especi a Su St It Ut ed wth al Oxy one
It e Rt 4.8 et omplavicRs 10 IET Hlsonglo. Tbf reneiaomad tEcally carried

Bl?t 15%01@@19&’ ﬁké ‘PHFf &%Q&HeaD M Qﬁ‘(‘fl nﬁﬁﬁré's ?ﬁ@‘é(@ ﬁgeﬂlwa&freﬁetween

are % 'S escrib I n scheme
@’é‘r ﬁtr\ﬂatQOv@s witicE Jdmm @ducmwh@gmtﬁ agrghigm momirmhi | s

al kyl, especially nethyl, substituted with al koxy, one

o s &71—4 tsohdide | BthBobtaiddtddnfRoun €L NSRS i)@@@\’l@ﬁare &n\te?ted into their
R4 above for formula | and the remainin to

Frrespendip g pbgesrf foypmaly XpdX, ysing methgdhw rzmvn P sswansklﬂed in
Eﬁre e, %ﬂiylm)i%xnﬁflgﬁc%ﬁog 'Nleﬁte%ﬁo% 1Nyplcg Fj CM(%INHH %1@/&)‘[@ like
Qﬂ\@ia EHFHN? MJ(f’@/Ie@ Rtet&n(e ﬁ?M@n%D@H at(t\w}lpﬁtaumss Wwe@ 0°C and
Tma}ﬂﬁf cal(yYL)seH‘ badds are potassium carbonate, sodium hydride, lithium hexa-
methyldisilazide, sodium hexamethyldisilazide and potassium hexamethyldisilazide in

conjunction with alkylating agents such as alkyl halides, alkyl mesylates and alkyl triflates.

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 iminobromides, vinylbromides or

aryl bromides as described in step 7a of scheme 1.

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 of R' to R* are hydro-
gen, is described in scheme 12. 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 12.
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wo eno7tibmEesynt hesi s of the conmpounds of fornul aPdFKEP2007/052267

starts fromthe cor- respondi ng, pht hal azi ne di ones of
formula Il-b. Step 1 of the reaction sequence (schene
11) is a tw step process in which a di brom nati gn

f ol Rowed bysm% ydrol ysis, 5 wiglding the

t hakpam rivat pwes
;@HXXI Il a bed 1 nd of “schefie 1.
step 2,

schene 11,4 ) obt ai ned conpoufids of for malay,
XXI | ®are convert eo'l into their ¢8Mtesponding tertiary
am des ofRfor mul a XXI'V, usi ng met hods wel | known to

someone kil l ed in the art, eng. alkylation under ]
basphL£ cQ \ons as sdgescri Y step Zepof scr;(ema
o—tmstep ®ehkene 11t hDe necL conpound

formul a XXIV are converted THto tHelr ﬂ;{%we@p 5
al cohol s 87 fornmula XXXvi | ysi ng met'flobls weld kRowt
to someone skilled in the gr redlcti on 01‘

esters to form al cohols. The reactl on is typically
S&ehdee@ out in solvents |like THF, di oxane, DCM and
m xtures thereof, at tenperatures between O0C and

00C. Typically used reducj reagents _are Lithium
é&rﬁfﬁve# fgthiod fér fhe sg@tésslaof the rrmBoIs of g)rHB]tl%i Eé@rts from the
EQPRPOINERg Qﬁthfaﬁl’ziﬁwdﬁ)n%m/ﬂokﬂlu&rlf—bCS’tB elof e reqdtion tsbQlichce (scheme

d th | a. XXXI t
72 RHAP DEEonB SRR DTOBHFon BHFIoaie by Gonohyarolysis, yield

allgkué Atbir i 0 Al kyMaEXQPSth alhhi o h € @& vaBesiof fFdrHRILERIKIIY as described in
arried out in solvents like DV, THF, NWP, MCN,

C
el ShehemeNt and DCE, at tenperat ures bet ween 0OC and
100C. Typically used bases are potassium carbonate,

EOepm sByaihiid tethelobtaiiddnio n&@oﬁﬁhﬁﬂad@ﬂﬂ A& télBerted into their

sodi um hexanet hyl di si | azi pot assi

ﬁ‘&%ﬁ‘é@‘ﬂ% B QAT AT S o FoT %fi%ﬂ\éﬂsgw Wﬁﬂdsawwgwrh@ someone
SRS (BAISH, oS aRklylsdibn DAldrdRSic cahdidbn IBKEAIDES irA§ED 2 of scheme 1.
al kyl triflates. In step 5, schene 11 the obtained

ﬁ‘b?q%ég gl?'ﬁﬁ]? g%ﬁ,mﬁ F;éi()(lgéoglrgg%? Ver ; %§Q : g C%&veﬁad into their

ae&téspdlsdlmg hilcoks199M Fot 1Bu BRMPEOVIEL, uSikie &ﬂ&l%dsﬂvdﬂh@o%tto someone
l.ated amn
5? ﬁﬁﬂi Baiéﬁ?r&é?sg “.’Z‘%O%Pe?“%? @%HB@CSEO]& é%%‘?SFfB‘éf‘di ot ﬁte§t3 qf scheme

Ta of schene 1. Another preferred nethod for the
synthesis of the derivatives of formula I, wherein one

gaf ﬁt?PR |SE}8%?§7R‘341%%8 O%FEXIFSd Hegg}ln rmu%WPgrte Iﬁtglilwéted into their
ek&frespe@khﬁg alRYl Bromhfes alp mé?uﬂ@mLQgHMahbds @ﬂﬂkﬁdﬁﬁl to sgmeone

e 0 ar e o ri

e eheat £ SinsttatiRtth DeSoghertiaikonoR HEPEPRITeS. The re-

a®naf tyRlcallpcdrded sut3h salviayk likeSRED, aHEY divehky DCM and mlxtures
aéubs ituted wth al kox Con(?@o R(L)l‘ to 15,4 [ R‘"

ereoheit (RGN PGRPT %@St“é‘@n o) GhdvBict r“SF FﬂH“é‘aim%’F?&gents are
triveeth §IRMy1 Bh10EidE Wocofjurfdlioh vitRAlitAiuen bitshiidgarimedtiyesilyniaidade,

phosphgro%% rt]rlbromlge or carbon tetrabromide/triphenylphosphine.

In step 5, scheme 12 the obtained compounds of formula XL are converted into their cor-
responding ethers of formula XXXIX, using methods well known to someone skilled in the

art, e.g. alkylation of alcohols. The reaction is typically carried out in solvents like DMF,
THF, NMP, MeCN, acetone, DCM and DCE, at temperatures between 0°C and 100°C.
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wa@ Xorme7464 1 | b) (XXIT1) (XXIV) (XXXVII1) R r H®&/EP2047/052267

Br i Step 5r 'O Step 6 H6 g Y)-R O aIkyI (Y)-R5
(XL) H, Oalkyl ()RS (XXXl X) ](VIII) (1- Schene 12
M?agf %rs%(?ﬁifisgi&rgggtafs% tcgﬁoﬁﬁfg QRIS hgfirl(ﬁéq ﬁtl’ﬁgmgiﬂﬂéthyldlsﬂ—

arts fromt corre
phddh addrinnexanotheklishzifloamdipetassivn he@n@hﬂdlelﬂandmn conjunction
&ﬁﬁ&%h@ﬁpﬁﬁgyﬁ DCL AfShheme 5 12) is a two step process
romnation is followed by a

monohydrol ysis, yield ing the ' '
n mmmdmnktyl%@me lobseypatdeal perinApafforiapiavaf XIease gdnverted into their

. I |
B i A RS o R ULl LR theba SFAPRl 1 Bimeone
skxilad) in gheart,erey e allagah m mesliathd pminagion rof gp el argides vinythrgmides or
: hods wel |l known to
rr%%%lel%s %%gﬁ:b?%?d%térlp7 O;fsgl?etnqge. g. al kyI ation under
baS|c conditions as described in step 2 of schene 1.
Aherantyelpto the heutes descritied ipehgimeeld and sploudls?, dfe doprayings of
KL PR SEh G0 VLR NG iprG06ECRRARRUAG: A GARRRSLY shown
formul a usi ng met h
wowboneldskilled in the art, e.g. reduction of esters
to form al cohol s as described in step 3 of schene 11.

A réf@rr@& ﬁﬁt}fbd @Pﬁl%@?ntiigsﬁ (li‘feché’g&@x}aﬁ%js SFRAHR S\ HREein one of R to

rmul a are converted into their

BmS ﬂl@?p@ﬂyqlwhé am@gﬁm Bredeiedeeychyt canspintiptdeat ona gifigen and wherein
ffﬁtﬂé%gécﬁl is aﬁﬁ@l\éﬁ vQhg RITRBE, anﬁkl*zllé ﬁgaﬂ(ﬁeﬁeh @n@SitR to R*isR*”,

g J I onal r9u nterconversion of” al cohols into
btk db@ng Fefencdas Rakq Ro@bqvg fqr;fmr@daﬂwnéahq» featpiming tweof R’ to R*

I 0 Ro 7. e
§1‘3 h:ﬁr aI% K?Ié%}(rgg#\lzélt %1?2% &grgﬁs %%;gﬂegqg Cs)%ﬂéﬁeuB Fhe derivatives of

fpymu(lﬁaﬂ} ywh@ge@]@] ope ofR etk n@hqt@gggq’q;{lgf awlkereip the heterocyclyl contains at
%ﬁét %EE mﬂr hﬁhd %Iel%,rlr} 91% e&r&&@lg}ﬁ@ 9&%’1] : d ‘Ma Lhe hitﬂ%%l’lj Mnd T is an

rom de, y S rom sp OI‘OHS
tlikyloro e ef BrtOdiarle’r’f Wéh Rabbaing d@ﬂrteriuapﬁetprab@gpfnrrf@rmulaI and

the remaining two of R' to R* are hydrogen, R®is hydrogen and R’ is methyl, are named I-1

in scheme 13.

R Step 1 N
Step 2 Step 3
| O \ 5
O o (V)R
O

(IIb) (xx|||) (XXIV) (XXXVIII)
R" r H H
X R r mj}—F{ N p, R7
Step4 g I\ Step 5 N Steps HaN R® (VII) AN g

—_— O (Y)n—R5 EEE—— . \N
heteracyalyl 0 (R heterocyclyl AN 5
L) MR

(XLI) ()
Scheme 13

A preferred method for the synthesis of the compounds of formula I-1 starts from the cor-
responding phthalazine diones of formula II-b. Step 1 of the reaction sequence (scheme

13) is a two step process in which a dibromination is followed by a monohydrolysis, yield-
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In step 5, schene 12 the obtained conpounds of fornula
XL are converted into their cor- responding ethers of

wo eromabaeHKXXI X, usi ng net hods wel |l known to sSOPEDRE2007/052267

skilled in the art, e.g. alkytation of alcohols. The
reaction is typically carried out in solvents I|ike

e S B D e BT 0B A S8 R o deseribed n
Rl pPROEOMEIS2267 -31 Typically used bases are
potassiun1carbonate sodi um hydride, Iithium

{5 sl?l)/én‘iié ?3 he oBfi cog‘ﬂaq)'u?‘l Qﬁéﬁﬂﬁ&%ﬂﬂ 2b I:Meptgd into their

pot assi um hexanet I'silazide In conjunction
wrmpmxbng taphid 1y @gridas o f(agwé:lt EXhv lglnglmetboéqo\v@l krgytreipesomeone
| .

A e S TR ERS Al LRI A FXC LT, sep gl sheme 1
of forrmula |-k, using nmethods well known to somneone

Eksten ddchame hbthgicompeugds qidpinzidp sl ek esnaer tedhinfrathiets igorrespond-
gsa'(l:cﬁhgﬁ QT ﬁiﬂqﬁﬁém' &Ef%}%%%d@&/ell E‘ﬁdqfn Q)r s%megﬁ§ slﬁﬁed in the art,

bed I1n step 7 . Alternatively t
¢-gurdectipasd et do fmrrs@h@ﬁés apHleggridped gheeme3 ePscheme 11
conpounds of forrula |-k can be prepared via the

D &bp @ | PRPLEES @1‘3 o'bfhﬁﬁd%ﬁi&hﬁd@&f fahibaciay 58 QM\ﬁ‘vertJ:@ into their

in schene 14. A preferred nethod for the synthesis of
edrecsperdigeikylyomides of faimala XLiwsincenethodewdt kiywn (9 sopgone

klﬁl]&ﬁh ShOSY S & Funbfion 86 ﬂtér&ﬁlvglesi(ﬁlr M&)hws BB G ffes as
| east one nitrogen-and wherein the heterocyclyl iIs

é‘tsﬁlabfrdelé S‘?ﬁiPa“QfWéhqiililQl?ogen and T2 is an al kyl ene, one
of RLto RAis R" with R'"" being defined as Rl to

Réscabowendnds 15 ﬁ%%{a%éd’ co?xﬁ%uﬁh@of BFRL RN Yark Won R tefinth @heir cor-
R4 15 are hydrogen, i's hydrogen and R7 is nethyl

respeiskieg hesai@cyghy @kkbrb%wtsvesvﬁ éora@lula ¥bk vyiag H@Fhodrsme&dﬂnawn to

{drheondRiRiNIEH th @RGrtOL, &aﬂ&laﬁ@n Io$ n IR Q&li/tﬁinYr{ g Weferocycles. The re-
wherein the heterocyc yl “contains at |east one

mitiondyiicaldcarried e tin shleraties BMIG TYIF, NVBtYgeNetretang, DCM and

D@ R tEﬁl%gl%ﬂlreMWJ% 0°@ Al 10@‘1@( y[lyﬁféglly 428 bes BE JoPasBfim carb-
R " being defined to R4 above for

@%twpémrn hfzédﬂﬁie lithap %amﬁ%édltswutﬁ sqjum erymeth gdisilazide and
E&tqgs‘ﬁﬂﬁ ﬁexﬁ@ethﬁdﬁﬂﬁﬁ&gﬁ Qoﬁjﬂgctll:gn Wﬁh %El@yﬂhﬂe@g&h na g&gndary

i n schene
@tlé]@SZStepSHOOHOHO(Y) R5 OOO(Y)nR5
(Irp) (XXI11) (XXIv) (XXXvill) r HH Rr NR R7

EI 8 6, Bierhe B @R 0Btant@Rofh pdaNaESt oMhhla)xTiNre @nVéErddinR their cor-

responding amino pyrazoles of formula I-1, using methods well known to someone skilled
in the art, e.g. palladium-mediated amination of iminobromides, vinylbromides or aryl

bromides as described in step 7a of scheme 1.

A preferred method for the synthesis of the derivatives of formula I, wherein one of R' to
R*is R®*-X"™-, with X" being -NHC(0)-, -N(alkyl)C(0)- or -OC(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, R%is hydrogen and R is methyl, is described in scheme 14. The deriva-
tives of formula I, wherein one of R' to R* is R®-X""-, with X" being -NHC(O)-,

-N(alkyl) C(O)- or -OC(O)-, one of R' to R*is R””, with R”” being defined as R'toR*
above for formula I and the remaining two of R' to R* are hydrogen, are named I-m in

scheme 14.
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(Y)-R5 R (I-1) Schenme 13 A preferred nethod for the

waeynwrhedss of the conpounds of forrmula 1-1 st ap¢BEPI00MNS52267

t he cor- respondi ng pht hal azi ng, di ones of fornula
I1-b. Step 1 of the reaction sequence (scheme 25 13)
is atw step process in which a dibromnation is

follomed by a nonohydrolysis, yield W@ 2007/1074%%%m§f

{ BP2007/ 052267 & ;32 ing the
4- j&E&Lcar? thaiéi;noﬁ d‘rlvat%%%s of
for XX a7 ibed |n «af- sche scheys %€5FQOR
step 2, 'schene 13 thg obtalne conp unds of fornul
XX " are converted into their correspondlng tertfidry
am des of formula XXV, using nethods well knowset
sonmeone, $-skilled in,thhe art, e.g. abkyl ation und rq
basi G itions cri bed mjﬁ)N 2 of sche g}_
In_st ._Sthe e_ cBfpoun
con ed into BhgEfTYcorrespond; alcohols gg S
frormINa XXXV | 19" USENRG et hods el K ®adwn to someode ™"
skilfed in the art@wwe. g. reducti@n, of esters toawprn1
al cohol s as described in step 3 of schene 11. In step
4, E%%ne 13 the obtained conpounds of fornula XXXVI | |
are gééﬁfted into their 10 corresponding al kyl
br emi of forrmula XL, using nethods well known to
son&égg skilled in the art, e.g. functional group
i-nt'er cori¥el si on of al cohol's into bronides as
desord bed in step 4 of schene 12. In step 5, schene 13
t he obt ai ned conpounds of forrmula XL are converted
gal Mhetfaei r cor- responding heterocyclyl alkyl

Ivatives of formula XLI, using nmethods well known
to 15 soneone skilled in the art, e.g. N-alkylation of

Airrefegechmethoddpnihegymbess ofdhe ergpourils of Ermada J-gnstirss from the cor-
Il:\)cé%\l&ﬂlg% (ﬁ@é}ﬁﬂ%@ﬁ'&gbﬁh&g a¥1ﬁBB§S s EndtVRoATT (fd}l eparatlon see

, eratures betwe
ottemgas | 11@105_(:12)T1}1mt¢r{a1 Isghenseld tbagb@ﬂggéom@pa@@s erfv@alrtlb XXXVIII are
o8tfkfied ﬁnq?&' kR {%@ Oﬂoql%lf-m dil f‘éth'éps BeramRid e RideaRédEds well known
I um hexanet 1 Sl e and pot assi um
tvesomp@nh yiitedsin| the e . rsﬂx:l ongtaeton granwicohohddieaistiph éstypically
g
theedof attgmperagggs betivagn Q{’ﬁi g 4¢ aTphieddlyofsed vapultsare stlyl chlorides
Hrsélf}gtrﬁﬁtéé 9151{11' é’ygléﬂa r%'ﬁ%ﬁ&aﬁ@éﬁgf@ﬁ&?de%'d' %&ﬁ%utﬁ@in{éﬁ?ylsﬂyl triflates.

m nat 1 on
Imlmﬂyrv@m blzéss argiimidapelonitee pyodinapgd DMABni des as
described in step 7a of scheme 1. 25 A preferred
fﬂeg‘cgﬁg sf:]%mé ﬂ?th\%)()matﬁ?eﬁ' &n‘g uhﬁ?ofjf%frlhﬁ(ﬁtﬂgf'\acreQr)nve?{eﬂ%t@ their cor-
erein one of 4 1s R8-X t
qmpq@(@ g ammm(;mr:)@ble)s g( fg)rmudﬂ-XIJ@;(lglg meghmasls gfellkpown tq;gs,omeone
%lﬁlledqln the Y te:? 2 tlf11 dlﬂﬁh r}ﬂe(ﬁ‘ﬁ&l Ql%ﬂla@l%}p RE Riﬁlglggﬁorﬁ'ﬁgéf anfyﬁ{romldes or

e remalning two O
aryl bromldes as described reaction 7a of scheme 1.

In step 3, scheme 14 the obtained compounds of formula XLIII are converted into their
corresponding protected amino pyrazoles 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 THF, dioxane, DCM, DMF or NMP. Typically used bases
are TEA, sodium hydride, DMAP, at temperatures between 0°C and 100°C in conjunction

with reagents such as di-zerr-butyl dicarbonate.
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R4 are hydrogen, R6 is hydrogen and R7 is nethyl, is
described in schene 14. The deriva- tives of fornul a

wo 2000hersed N1 one of RI to R4 is R8-X'" with X' beCTIBP2007/052267

-NHC(O) -, 30 -N(al kyl)C(O) - or 5 OC(O) one of R to
R4 is R'", wth R'" being deflned as Rl to R4 above

A 100 L AR 01 P 5 i 1 e

FETYsEARD 07 Al06IRA67f foriBRlacXL Wl ugthe nRthods weStkayowh ts§e1pe@1d%kllled in

?@)ag E% 1%.'\3%'(1:6 % F%%rgt?%_ﬁ §fx%l>\éﬁtf}%)s ( mﬁg il ig Efpicagy carried
Qi fpn Golventd such@sIHF, Hlox@nepnd DESiMpt @nipeStterss betReROOR and 100°C.

&kﬁy)(as%%t%%{%t{a e p ggpgungﬁ_fﬂg?é ?% a&?um i(f%llo}/hé,l})ydro gen

fifofideRByridRg? oontpled and silBarepporiatl Wirpheflemmechimetthodideor
the synthesis of the conmpounds of fornula I-mstarts

Lr{r %@D%Et@% aIZLIL {lllgﬁgs K fd'lgnﬂ;&’tﬁgg(wwl )iI_fV are converted into their cor-

respgating dldehyslesof fermelaeddd, usin gmdth]ggg well knawe someone skilled in
FERETE rgv()gigﬁﬂﬁnqgtaﬁ'aﬁggolc?ﬂp%ﬂ&% ot 1&&1 %1 'e&%gﬂféllrslglvg?ts such as

are col into thelrr correspon

PMIMNMPXDMSO, 31 diaxenhadsDEM ht tlzm@waturt:sabtgwn@d}?@ and 100°C.
q.. i AR t n ) . ..

SO0, S ot TR SELINDEL i prodinane

€pMBY ioc 25odesgherzosrchl @BXDCM  THF, DMF, DMSO, NWP and

m xtures thereof at t enper at ures betvveen 0C and 40C.

isl;?/ffé}fé,lts%l?e ?Agth ascoﬁ{ tu_ﬁgé 31} fogﬂ Tl%nQ/Erted into their

' at es suc ut yl yI Si
edrresporin g pad boxylic apids 9f idirmmetanyIL L lyingtrnqathb@ﬁ\é@]l known to someone

%ﬁlgclﬁldlé’ art Séegd oRRASESH 8f &rﬁ&aﬁ@ﬁ%e ThEFectiBY i t%lgﬁlyacgijrled out in

solvents such as DCM, THF, water and mixtures thereof at temperatures between 0°C and
40°C. Typically used reagents are sodium chlorite, using buffering reagents such as sulf-

amic 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 as described in step 2 of

scheme 3.

In step 8, scheme 14 the obtained compounds of formula XLVIII are converted into com-
pounds of formula I-m, using methods well known to someone skilled in the art, e.g. acid-

mediated deprotection of carbamates as described for step 7 of scheme 7.

A preferred method for the synthesis of the derivatives of formula I, wherein n is 1 and Y'is
-alkylene-C(O)- or -alkylene-CH(OH)-, is described in scheme 15. The derivatives of
formula I, wherein n is 1 and Yis -alkylene-C(O)- are named I-n and the derivatives of

formula I, wherein n is 1 and Yis -alkylene-CH(OH)- are named I-o in scheme 15.
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In step 2, schenme 14 the obtai ned conmpounds of formnula
XLIl are converted into their cor- respondi ng am no

w@yaaaises of forrmula XLIITI, usi ng nret hods wel PCRRP2N7/052267

to soneone skilled in the art
pal | adi um nedi at ed amni nati on o? |n1nobron1des
vinyl brom des or 15 aryl brom des as descrlbed H

3 [,on ;@1ofRs e 18°1n st r, scheyg, 14 the ﬂ%»w
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formul a XLIV, usi®yg nethods me&hxkhdvn t &N sontorel
skilled in the art, e.g. carbanate prot@ct¥ on of gn ©
am nes. The reactlon is typically carried out in
sol vents such as THF, di oxane, DCM DM df') NWVP.
Typically used bases 20 are TEA, sodium hydri de,
at tenperatures between O0C and 100C i n conjunctio
with reagents such as di-tert-butyl dicarbonate.
2007/ 107469 PCT/ EP2007/ 052267 -34 In step 4, schengl
14 the obtai ned conpounds of fornula XLIV are RHiﬁﬁFW
converted into their correspondi ng al cohols of
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for step 7 of schene 7. A preferred nethod for the

waeynwrhesss of the derivatives of fornula I, WhBCEEP2007/052267

is 1 and Yis -alkylene-C(O-30r -alkylene-CH(OH)-
is described in schene 15. The derivatives of forrrul a

{A’pr dc?h%t}{bg fBr %e%ylgthgélss?f tﬁ% Eé(ljng\]ﬂ@esqf @ v\ﬁuﬁg ? vﬂl%@lg R is phenyl

eri vat
afhnthYss sibstafiukagl| ag les- /@H(-OH)m erar o sitamewith oerfaﬂsyi:)hBrmldlls is -C(0)-

49, 2RL0 | st Pg6g€%9g7(g&%2%§g)ga]}§§g EORITGTA S(épzz Ry, -S(0):

zlkAsisesribed\in Rh&Be 46.HHd drigutRégs of fiRem@allSwhéte® R is phényl which is

I |
ity gl pplell p g P N gl i ey -0
¢iclajkyGe et Ay, AC(§))edleoryelltyhet Hddalkory, t5O) s9myt, h8E))s-alkyl, are
of formula I-n and |I-0 starts from
%mu]lepﬁlgsp%%ﬁﬁg pht hal azi ne diones of fornmula I1I.
Step 1 of the reaction sequence 5 (schene 15) is a two
step process in which a dibromninati dQris foll owed, by a
m)nohydr o- lysis, yielding the 4-bro it hal azi ny
dery tlves of for mul.afl B as desctd'béd in_ste
s Steprl, el ma(e _otyt-ai net 5
rru Nl are convent ad |P| thgegpg cor<
resg nd| ng tertiary amggs of formula XLIX, fisi
ods well known to soneone skilled 10 in {"R&°473
e.g. alkylation under basic conditions wth an JStep?’

"
\

"),

n alkyl

( X- hal o- car bonyl conpound as
H

o

(-p)
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 DIPEA to yield the compounds of formula X-a. Suitable inert solvents
are for instance DMF, DMSO, NMP or THF, and the reaction is carried out in a
temperature range from — 20°C to 100°C.

Step 2, scheme 16, is the Buchwald coupling (step 7a of scheme 1) of the bromo-phthal-
azinones of formula X-a with a protected aminopyrazole of formula VIII-a as described in
scheme 1, step 7b yielding the protected phthalazinone-aminopyrazole derivatives of

formula I-p-protected
Step 3, scheme 16, is the cleavage of the protecting group as described in scheme 1, step 8.

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 nitrogen containing

heterocyclyl attached via N, a NH-alkyl, a NH-aryl or an alkylsulfanyl or an arylsulfanyl
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descri bed for step 2 of scheme 1. In step 3, schene 14
t he obt ai ned conpounds of fornula XLIX are converted

WO pd0a/103€d r  correspondi ng am no pyrazol es of POI/RP1087/052267

I -n, using nethods well known someone skilled in
the art, e.g. palladlun}nedlated am nation of
r
%{Jeysu zggggféﬁﬁl { F;[H é£gg[%og§@§gé i&l% %lzt 5 ?Q‘lgzﬁ e€5f ffgmulal are
néreedbtian sbdmedipounds of forrmula I-n are converted
into their cor- responding alcohols of fornula I-o0
u3|ng met hods wel | knOﬁn to sonmeone skille the

% eductep on anes to fadpm akl

@—Hym—m‘rl 'i\e@nﬂ"‘ T3l 5

ﬁ"HF wane, DCM and i ¥t Ues t hereof, at g & "M,

terrper@;ures bet ween 0Cugnd 20 100C. Typi caldiy usedP§n

reduci ng reagents are |ithium borohydride and ot ger R
H.

reducing %bagents. WD 2007/ 107469 PCT/ EP2007/ 65232
&

36 A[fFeferred nethod fopgthe synt hesis of the (Vill-a)
derivatives of formula I, erein RS is phenylrgwhich
is su stituted at the pap oF‘ net a- position h.;or

R qné‘eiﬁb R zl ,Step@{ O) - cpoinoA Kyl ,
R { *qO-af \k DO &l K6
-S(B) - ar yl -S(0 2- al#kyd, Vs descri bed & e(qg_é.
The de(F'antlves of for nmul- raardtecte\imer ein RS |st eny)ln

whi chui sy 5 substituted at the Para- or netal"pEssied on
vvith ANEPRyl )-R and R is -C(O-aryl, -C

ogl kyN, -C(O-al kyl, -C(O) -al koxyal kyl, Step 4
C((D)malk Y, S(O)2-ary|, -S(0O 2-al kyl, are d
|-p in schemedP6r" PGH PGH R f Rz R Br Rz R‘JEFFJHZ
6 z R HRRUGIR® LR Step Rdipi1cNR (VI A B3R R
R Y) R tep 2 RRa—M= al kyl - -
(1-p-prBtekt&d). Step 3 HR7 RL H6 Rz R3IVY W,
(V)" alkyl (lyp) )
Scheme 17

In step 1a, scheme 17, halogen-substituted phthalazinones L, with Hal being iodo or
bromo or chloro or fluoro, are converted to compounds of formula LI by a substitution
reaction of the aromatic halogen by a group R””. This can be carried out directly under
basic conditions, if the group R”” comprises a strong nucleophile and the halogen is a
fluorine. More preferably, Hal is iodo, bromo or chloro and R”” is introduced under
transition metal catalysis by methods known to the skilled chemist. Typical reactions for
this purpose are the Buchwald reaction if R is a nitrogen containing heterocyclyl attached
via N, a NH-alkyl, a NH-aryl, or an alkylsulfanyl or an arylsulfanyl group. The conditions
for such a Buchwald reaction are the same as described for scheme 1, step 7a. If R”” is an
alkylsulfanyl or 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, NMP or ethylene glycol, optionally in the presence of e a
base like pyridine. The Ullman reaction is carried out at elevated temperatures from 60°C
to 200°C. If R”” is an aryl group, it is introduced best under the conditions of a Suzuki
coupling. In a Suzuki coupling, a boronic acid derivative of R”” is reacted with L under

palladium catalysis by palladium black or a palladium phosphine complex like retrakis-tri-
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Schene 16 10 Step 1, schene 16, is the al kylation of
conpounds of fornula X (see schene 2) by standard

waoredonadaeknown to those skilled in the art, e.PCT/BR2007/052267

al kylation with an alkyl brom or iodide or
tosylate or nesylate, in the presence of a base |ike

é?%‘:wa‘}oﬁmﬁd’ gﬂa(ﬁ%{g?@ n?tg]f: Hlﬁ% ceo?ﬁ'%%?@l%g’ks)?cﬂ{lrln?gﬁ%%%a{e or potas-
siomvigrargle. Sriablesplvents tertobieDVFyat@MEOKadPHET MPEH], E4QH, or
e T R TS

coupling (step 7a of ‘sc‘herre 1) of t he brono-pht hal -
dtzp Aarsekennd 1T vithabramination afla phtiprainediond denivatogyof foroivda Ll to

glfve }; 3“5}'5}11% WinalazfoflS d%%%%‘@% Qﬁgrﬂnﬁla I5f rﬁ‘lg‘garﬁe ccif onsbapply as

ing the protecte Zi none-am nopyrazo
desciibest foy schenie 1, ftop frul a | - p- protected 20 Step 3,
schene 16, is the cl eavage of the protecting group as

?t% ah) | bednd v, scie B ctlwald E@%nlﬁl g of %Eérﬁb@ﬂﬁ%ﬁhﬁ@ﬁé H&ﬁrag{/e LIT with

milal wherein RS |s ?1/ substitute
2 heoterigdhampEp yigeela VIHt?sﬁOtgil\@ﬁ ofind psodngbsinipreteeed frm, I-q-pro-

Ee cted. bﬁfe@g?éﬁné@ﬁéﬁs %HgHﬂdﬂBn@aﬂ;}l)‘ £S%Fcﬁllb%9 %1%09&991 ste 7b

terocy attac vi a H ary]
an aI kyl suI fanyl or an aryl sul fanyl V\D 2007/ 107469
ﬁggv N 659 thereprogeetigh ofi gerietizeslr @pent efdyto give the final amino-

ﬁ%ﬁﬁﬁcﬁ@ §é&%ﬁv&q‘r:cg PG ROk Qoﬁﬁmg%l as %'é&:t&bg@ fdr\éa{én’{eef’ step 8.

formul a named |-q in
Br RZ Step a RZHStep 2a RZ 3 , 'R3
fep 1b, qqlgeq:qe 17 is thRgulqs?l}lﬁlwe(w\tfm q:Q4he( h@l@lgen(amm (an)protected amino-

Ev%laiale E@ldﬁ"cﬁg of i‘éhﬁﬁlaqe} ﬁ%te@te@tlﬁﬂ Cglki’leh ON’[‘Wltﬁ)@hé"same methods and
Step 3b :HHal St1 4 Y)n

R’sld\lthnsas de&(cubﬁd §0r(s1|ep rlapr otected) R 4 (Y)n H ( |
-q-protected) | / R Step 3c
Step 2b, scheme 17, is the bromination of phtalazinedione L to give LIII and is carried out

as described for scheme 1, step 6.

Step 3b, scheme 17, is the Buchwald coupling of a bromophthalazinone derivative LIIT with
a protected aminopyrazole VIII-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 LIII during the Buchwald reaction.

Step 1c, 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 con-

ditions as described for step 1a.

Step 3c, scheme 17, is the Buchwald coupling of a bromophthalazinone derivative LIIT 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 sub-
sequently be oxidized to substituents —S(O)alkyl, -SOalkyl and—S(O)aryl, -SOsaryl by well
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H- 14 Step4 z 6 (MII1) HH RLH\R7 i 1~-R RZ 6
Step 1 c RZ RHN 6 R3Hal 3N/ R... RA(Y)n RR4

wa@ Y)o/1¢M469) (1-qg) Schenme 17 5 In step |l a, SChROBEERN)7/052267

hal ogen-substi tuted phthal azi ngpes L, wi th Hal being
|odo or bromp or chloro or flUoro, are converted to
of_-: .
RPN P D D B SUREDIEHRARD: O BREShaPhctaion
aap rireebtpunllylbe ectied/owtrid e dateiage of dwrrdijudngn s, 2. ftertstap 2a or after
i ses a strong nucl eophile and the
%é?§£%§%?g%@ %Iuorine More preferably, Hal is iodo,

bronn or chloro and R'" is introduced under 10

Anathsi micthedrfer thie sprthedisyefithe derivativesed Sorkrdah viherdithene of R'to R*is
11

S ADTIAN S ARy ORI S OB anco

troRtiaRdT mathHRSY eeing ylefindd 2R’ a@Re@bovmf@r fmmglammén}p@nemammg two

!,?]:jllg‘r"tro}ﬁ4 é)l!i d?g' e‘rﬁl {gﬂe&&'fb%@ﬂy% deﬁ%‘cﬁx@g}ﬁ fo%ﬁﬂﬁ, wherein

condi tlons for “syc reactlon are
slafn@f Rigo dPes&:lil KédwitbrX W(@)Nﬁ ebTHIé(O)NfH Rr-S(@)2MHl-, one of

Eyﬁ‘sly RF- aq)ﬁjh " b8 ﬂEﬁﬁeﬁ%szaW 950% Por fgﬂﬁulal d the remaining

stitution reaction can al so carrie 5% uhder

twc} nﬁaRl tod¥idia i ydnegenearg nainad fiein pd@mentfe Toe den@mwes of formula L
f: 4f| %o ﬁgﬁ '&1%' EI%P% chﬁe 1thpfg’mﬁgfn g d@ﬁned asR' to R*
ven U|n or e l'ene I

dmmcﬁwrdbrryu]ari anth ehemeeslanngtvaf ofeR 'go Raa&ehydlrdxgnpa}m indimge I-s in

Lk u a
e A R R Rl B s F IRy one o R 10 R
Biowph R’t béisg defiredda&é tb Beattovafictdormile I oo tictiemaming tva of R’ to

[ 1 coupling, a boronic acid
gg%%é'gmé g¥é€§ne4gt?%§%§ggh%nth L under 20 pall adi um
catal ysis by pal |l adi um bl ack or a pal | adi um phosphi ne
conplex like tetrakis-tri WO 2007/107469
PCT/ EP2007/ 052267 - 38 phenyl phosphi no- pal | adi un(0),
in the presence of a base |ike sodium carbonate or
potas- siumfluoride. Suitable solvents are tol uene,
wat er, di oxane, THF, MeCH, EtOH, or m xtures thereof,
and the Suzuki coupling is run at tenperatures fromRT
to 150C. Step 2a, schene 17 is the brom nation of a
pht hal azi nedi one derivative of fornmula LI to 5 give a
4- br onopht hal azi none derivative of formula LIL The
same conditions apply as described for schene 1, step
6. Step 3a, schene 17, is the Buchwal d coupling of a
br onopht hal azi none derivative LIl with a protected
am nopyrazole Vlill-a to give the final products in
protected form I|-qg-pro- tected. The sanme net hods and
conditions apply as described for schene 1, step 7b.



10 Step 4, schenme 17, is the deprotection of

derivatives |I-qg-protected to give the final am no-
wW@aawi4ed deri vatives 1-q. The sane conditi onsSPEPPPI00AGS2267

described for scheme 1, step 8,,Step |b, scheme 17, is

the substitution reaction of the hal ogen atomin a

prot ec ed am no- pyragzole derivative of fogmnula
I -1 \Quht ecteed. ItT@%@\rmi ed Ougiepwi th ' e metdods
S

a AditionsOA Thbed .f or—st epM & Step—2bT
sche 17, is the brofi natVoh of pht al azi nedi®a8 L to
give ) Il and is carfjed out as describegyfor scheme
1, step 6. Step 3b, schenme 17, is the Buchwal d

coupling of a bronopht hal azi na derivative LIII \NN h
a protegted ami nopyrazole VI| ‘o give the R’
Pl . ; A

R zol e degiyat i ves g rl tectgghsain HEcthed
(SanE 82 ondi t i ons—appt yoH I\
descri bed o sch 1, step ROHR® For this steplity)-F

is preferred that "i's chlarsq n order to achigye a
sel ect(l'\s)e repl g%e of or;Iy the brono atomii (5 11

during the Buchwalle reaction. % ep | c, schenme 17, is
t he substitution reaction of ¢ "hal ogen atomin an
unprotected am nopyrazole derivative of fornula I-r.

It is carried out with the s& nmet hods and con- y
ditions as described for stepN 725 Step 3c, scmﬁ%ﬂf
17, is the Buchwal d coupd-i ng\ofksa br oHeght halragzi nne’
derivative LII1 with @mnaftpopyrazole VITI Hufgilvel t he
am nopyrazol e derivatives hoge same net hods 3l aNv)—R®
condi tions apply as described for schene 1, step_t)7a.

For this step it is pref&¥H¥hat Hal is chloro in
order to achieve a selective Set%l7acerrent of only the
brono atomin LIl during t

uchwal d reaction. 30
If the substituent R'" is alkylsulfanyl and
aryl sul fanyl group, these suldanyl groups can sub- H

sequently be oxidized to subsgituyents -S(O al kyl ,j{j{iﬁ(
N
i
N

-SQ2al kyl and-S(OQ aryl, -SRergl” by well WO g« " 6
2007/ 107469 PCT/EPZOOz;gigjgﬁhp_sg kﬁ%ﬁﬁCrgggggﬁﬁgy' e
met a- chl or oper benzoi &-a¢T MCPBA) or Oxone. 'S X
oxi dation step can optionald y™& carried out at (V7R

| ater stage of the sequerc®eeddg. after step 2a @rd)

after step 3a or after step | b. Another nethod for

g‘ﬁg sylrét hesis of the derivatives of fornula I, wherein
M5f'°RI to R4 is 5 NH2 or NO2 or R8-X'-, with X

being -C(ONH ,-NHC(O NH or -S(O2NH, one of RL to

RépilsscRéme 184t theReactibriofig ndas-sutsdnasd Rithhidc &k yahdyef formula LITT

for formul a nd. the remaini ng, t 0 o R4 are
hithecobiit 8 hydagnt AEa s T Buifs ot B Be Mo SirGied out s
oésciipgdfol schemeviheeeitn one of RL to R4 is R8-X'-, with
X' being -C(ONH,-NHC(ONH or -S(O2NH, one of R
0 R4 | R:o,. with R'' being define Rl t 4 aboye. . ..
b Frshinrdsiis e PehwerBRal R G reb o S T 2 § g BRffatazini
biyedrod emulal ¥ andliedriieddoutas dededb@l b8 schEhe Idetep $at i ves
of formula |, wherein one of RL to R4 is NO2 , one of

o R4 | R ith R"' bej def.i ned Rl t.0
See oo g tiiesmiufop s Bp PR 8 T ik Lorgmophthal-
adieortey dVbgad,is ecargedamed descsibedifor scheme 1, step 6.

Step 4, scheme 18, is the Buchwald reaction of bromo-phthalazinones LVI with a protected
aminopyrazole derivative VIII-a to yield derivatives of formula I-s-protected and is carried

out as described in scheme 1, step 7b.
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schene 18. The derivatives of fornula I, wherein one
of RR'to RAis NHz , one of RLto RAis R'', with R"

wheingodef i ned as Rl to R4 above for fornul a |PeraP100B052267

remai ning two of RL to 15 R4 %g hydr ogen, are naned
-t in scheme 18. WD 2007/1074 PCT/ EP2007/ 052267

St%? '5% F%E%@ PS( & {Re gerzljalte%{l og(&&% }1 1%s l?é?‘ﬁ%%’\é %ﬁ%:ﬂmo substi-

tupedzderivafvesiy agdi\caried oyt ds dStcelbedﬂffd?SCh@ﬁeb s&a SR. .
\'s 02wO21O02N(Y)7 RS PGH(Y)7 R \(Y)n R5

- . et I{- .
B e 5 B RS R g Agor il ok e Bffeed imco
e ir(cyynespRB ding anglings of emadh) - proteredjusgigapetio@@yvelHkirgvn to some-
%%(egs i} 4R TN ﬁt e% %1 gﬁ:@ﬂ)ra‘ﬁtlﬁ%y theRRedtudMoh O RitRbeh 20n3s Biescribed

rotecte
for step 1 of scheme 2) Alternatlvely, the nitro group can be reduced by catalytic hydro-

genation with palladium on charcoal as the catalyst in solvents like MeOH or THF, at

temperatures between 20°C and 100°C.

In step 7 scheme 18, the obtained aniline compounds of formula I-t-protected are con-
verted into their corresponding amides, sulfonamides or ureas of formula I-d-protected,
using methods well known to someone skilled in the art, e.g. sulfonylation, acylation or

aminocarboxylation of anilines as described for step 6 of scheme 2.

Step 5b, scheme 18, is the deprotection of derivatives I-t-protected to give the amino-sub-

stituted derivatives I-t and is carried out as described for scheme 1, step 8.

Step Sc, 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.

For a few special cases the different reaction sequences can alternatively involve the step of
generating a monochloro derivative of the phthalazinedione instead of the usual mono-
bromo derivative, followed directly or after some intermediary steps by a Buchwald reac-

tion with the appropriate aminopyrazoles (see e.g. Scheme 19)

Another method for the synthesis of 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, 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-u in scheme 19.
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Schene 18 Step 1, schenme 18, is the reaction of a
nitro-substituted phthalic anhydride of fornmula LIII

wowdoh/1ar46ubst i t ut ed hydrazi ne to gi ve conpoundBCDEP2007/052267

formula LIV. Step 1 is carriedyput as 5 described for
schene 1, step 4. Step 2, scherre 18, is the
rearrangement of corrpounds of formula LIV into

pht hal azd ndi - gnes of fornmulfa LV and is carried Qul_ as
des for SERénme 1, H StePt® 2 scheme , Ns
W nation of ph \piiHones LV to gbwe theY
Zbr onopht hal - azi noné$ LVI,

and is carried out as !
descrivbgd for schene 1, stepcf. 10 Step 4, schengLuiB,
is the Buchwal d reaction of brono-phthal azi nones LV

with a protected pyrazole derivativ I1-ato
yi el d derivatives f)ig'r'n‘ulal-s protecte IS
carri@@P3out as despribedsiepaschene 1, $thep 7b. WO
20071107469 R\ ON7/ 05226741 % schene 18,
; @)

is the deprotéc AAf derivatives lected to
give the nitro-substli- tuted derlvatlves -s and is

carried out as desqrviped for schene 1, qﬁu In step
6, schene 18,the obtained conpounds of f | a
| -s-protected are converted into their corresponding
&thiehien®s of fornula |I-t-protected, using nethods well
knomn to some- 5 one skilled in the art, e.g. aniline
n ni-t.r

%? Lbsgh n?% }é %lt%e l?sfllfluct%(ﬁ gﬂtﬁlgflc a yd? ﬁ?strté }11@(2 of’fo%r%uela (VI-a)]

Metcomvayredumocthﬂr b(ﬁrftspdlﬂk(’[lﬁ o Pb;hataatnalnyst oﬁfohymla @H-c), usin g methods
t|on with pall. on_.charc as atal in

Vré%vtvré tq |Okm60%5 [Hjﬁart G & hty ramélrea Lclirlqgfé& nge }y ans1on of

ﬁlﬁl@ammh&ﬂﬂﬂbs I'EheSezEpoﬂ 1$tgjmeatﬂy C:h&,ledtdw 110 h)[bmtm ecdvents such as THF,
und r con-.

Ot 20 o PRI P Rl oh ALk OBl B 30 FER afif Biirtes thereot
artempeasirof bdteeam°q’ andd2pT(Ot Bytieatly usaalmea@ntmirdﬂh)yiham lhydrazine

nmeon t he
BORAR b s RBRRe Gadiosbofle il RbL sy bepe o ghrain phehalazin-
amis|df fiersnAs] dhaeini Wednboiydsbg@p, Shaf Nswbetireted hyStameblydrazine

e.deprot.ection of deri t|ve

RS Thad daplading S Sy BPHE MR st Rt e accordinly.
derivatives |-t and is carried out as described for
kr:shqm}; sthensd lﬁ)ths obfameStcepppondscifermuld@]1-¢)sird ¢telverted into their
corg rsgct)l%e(ﬁ{l %g hgo qﬁﬁ%lg%lal}ééssv %%fn};\uﬂ%j Hﬂ\%& egltFlFeld t OCHIS well known to
stesamieBkitled or ths alteap. 1mincﬁﬂlh:m(i& foﬂ%mtlw ffaw secromda@l amldes. The
aelagtzsn nltghe da;ﬂg; carﬁi%glt ﬁﬁ(t)utosnIVEn q]gre 1rr]1 s%?1 P% ﬂ(ﬁ é)CéVI, DCE and anisole,
anhmdhih es chetlenf] ataémp@amfrestﬂqu@htmat a]zdl hEHCoMgpicalbt uasadi chlorinat-

of the usu derjvative

Bie rkgtBu SR QCP P AREPER b BT F BrERRETA s S & pyridine,
2BAtahdMIREAh t he appropriate am nopyrazol es (see e.qg.
Schene 19) Anot her met hod for the synthesis of the

%Cﬁéﬁ/ thslcl\llerenzenal trlllfe r(])g){m ne% V\'h%?se b Iol’lgllr?lg.?L‘Vﬁb 8ré:ecr(])nv$5£e%l into their
tyrdespgedin gmmrmplymzele (LYIIdi)easm £ bethdds weﬂ(khewe td Somddre skilled in

%%%\Irtv ?}glezyr?fc’en&glf Subs{l{P]t”illo (fls!plzy(\:@r%rer?tls & anll%ogﬁlor%hest\%thRgminsés The re-
action is typically carried out in solvents such as THF, pyridine, toluene, alkanols such as

IPA or tert-butanol, and mixtures thereof at temperatures between 40°C and 150°C.

In step 4, scheme 19 the iminochlorides of formula (LVIII) are converted into their corres-

ponding amide (I-u), using methods well known to someone skilled in the art, e.g, mono-
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of RL to R4 are hydrogen, R5 is hydrogen and n is O,
are nanmed |-u in schene 19. WO 2007/ 107469

wWOONEPRO7/ 052267 -42 C1 Step 1 | H Step 2 pCT/BP2082052267

Ol i NHON2 2 N2 ONO (V-2 (Il-c) (LVII) HH
Step 3 HNX) _ Step 4 HNN Q2N NH (LVI11) (1-u)

g%{fﬁ&ﬁ 0(]:f %één yg&&go&d gg?rg%gtﬁ%}‘g 1st(t)£ﬁ<f‘a§1>9t3§1{rieh %t\u/Fg Siejr aqueous or an-
byhves canditionsan sdlednts sch rewpondignepushithiamalridnonds aqﬂeous potassi-
L
axpanspaassofm plrbhadte.caqaednsdvie@Bs gladindd Pdaat ieorpeiasures between

%%ga%allgoéarri ed out in aprotic solvents such as THF,
l\}F1 or protic solvents such as HOAc, EtOH, MeCH

and | PA and m xtures thereof at t enperat ures betvveeq
I)Oharaboxlezsg@m@y]pmd&t teytairsadstiwanie nnshagieupyBr @A red R’ may not be

Hl)éfj[rtg é’]c%ndﬁ %Egleﬁsgﬁggﬁggegéé&gs @é’sﬁrr lﬂ&i{ﬂb%% (1?-{ F@q%ure protec-

met h o Cana taln pnht azin
vén bpstandad prtwh@rr@ gioRD knownon theatt.dge mstmvheran amino or hydroxyl

D St B DXL SEA D AL 00 sy o
wélsetuantsmnaja tregleyiyed framsathers 2t thsché nbthegeachien @tquancrr:’e Hor instance, a
COTRUES 81 TS SRS B RSy sutoni
&:sd mepstieichbols thﬂ%rbumRowlRtacmd R owbish sulsstitudnechre finglheconverted to
1n% gdpﬁlg%ﬁlgc 'Hl QIEIII z{ggfahﬁﬁ] f AR 1?1?0%3&%5% arylsulfonylamino

reac on|s plca arr|
wustltm@nt soloveearboxamiiaswotitsent, sr td :kaE)@MchGEbandent by standard
gn)cgé)dr and m xtures thereof, at tenperatures

tween 30C and 150C. Typically used chlorinat- ing
reagents are POCl13, PCl5 and PCl3, in the presence or
dbs eargpowrds bméingm@theagquyt ingémin mimimimtlmlfmmof their pharma-

%\}I@?lﬁr %?%g%%aé?tt qI nt gﬁ{;ﬂﬁﬂc&ﬂ% cor et%l%%ggts q&lel% to conven-

ol opigraddglon sgltshht detain ghelgolvgichipfisctinehéss Ian@mnemes of the com-

éﬁg@?{&?f&ﬁldﬂ £ehd eférﬂfed%f&m Sire A fB‘% | & ganic or fnorganic bases or

ution displacements of 1 m noc
frrmne'ganid heinoeganaricidsnExasn plyyyifdase-additar saltd inglitdeithose derived

§r8h1 %gkﬁ% %‘Eiésﬁ%bl{ﬂano é(ﬁl' Sma{yoalnﬂ%ﬁw @H%d& GG as e g

tert ures
te@mpeﬂaﬂmmsnmm hgtrnxmlex:]_:aardplts ofcid- addltlon salts include those derived

from inorganic acids such as HCI, hydrobromic acid, hydroiodic acid, sulfuric acid, sulf-
amic acid, phosphoric acid and nitric acid, and those derived from organic acids such as p-
toluenesulfonic acid, naphthalenesulfonic acid, naphthalenedisulfonic acid, methanesulf-
onic 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 stability, hygroscopicity, flowability and solubility
of compounds. See, e.g. Stahl and Wermuth (editors), Handbook of Pharmaceutical Salts,
Verlag Helvetica Chimica Acta (VHCA), Ziirich, (2002) or Bastin 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 pre-
sent in a racemic or in an optically active form. The racemates can be separated according
to known methods into the enantiomers. For instance, diastereomeric salts which can be

separated by crystallization are formed from the racemic mixtures by reaction with an
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In step 4, schene 19 the imnochlorides of fornmula
(LVIT1) are converted into their corres- 25 ponding

w@eiodaodb9 u) , using nethods well known to SONEBCIEEP2007/052267

skilled in the art, e.g, nono 2007/ 107469
PCT/ EP2007/ 052267 -43 hydrolyis of the imnochloride.
| lyyC
gﬁt_?caﬂg g&%\}ﬁg&g gﬁ | %@ﬁe %? i0¥n LS@aH}ih%gsu%éhg%gig AlV;c,a@Iqllz{ﬁ%@ se(f)ﬁratlon of
Lo anfgorhérs hmuaismly@ftdmvdféby ngjugouonpotgagsiy-onughiral HPLC-phases
?{K%B%é Qo%m ggg,alﬁggl um car bonat e, agueous potassi um
rogen ca agueous potassi um carbonat e,
aqueous MeCH, gIaC|aI HOAc at tenperatures between 5
Fherempounts of farmulhkanddbeie phaimeaseaticlly acceptablespltsaiossess valuable
llljzgﬁ{a'c&ng %lz)rg%eﬁg&eltq{ag ng?n fghn& thaké @@&n&uﬂ.@%h&gtac@\gty as inhi-

ner to 't Itions e synt €Sl s sequences
biggs of BEY aad SYK @IdcﬁlﬁmﬁlOW@qU’rB eclprepivasion actisiy. l§ipnsequently the

rﬁ?&lﬁf(ﬂ of [&tﬁg&hﬂﬂv&{t&%%'% &{?Mﬂn e tilglﬁ}gg Elltéd/ of ?feventlon of ill-
ance, an-am no or r oX group e pfotect
a@samldelettwn otivateert or- cmqt exgrcaslbm 0§ BTHendicatSWKe especially in the

@Jre%a%&rﬁﬂ I/ %e b%!ver?‘t f%@ne%%’é@%%én‘u‘dﬁéﬁ %J@m&eacﬂ% egietg Present com-

ers  at t e reaction sequen
postdans éhikitors oﬁ@lﬁlﬁnnld/@f SWBrinddnaor strateyliby thy fellhesi gAadlogical
5’5@%@ ng a nitro-, an ethoxycarbonyl, a sulfonic acid
substituent on the group Rl to R4 and R5, which
substituents are fi naIIy converted to an ami no-,
Peteyniatinn of 1 of Bytem tmosmeqkmasquBﬂc() inhibition

@hgﬂsé&%k%g%h%f}%l Q&i% rﬁh%@%ﬂoq {éﬁ (ﬁlﬂﬁrBH%ﬂﬁl’traﬁBn. The

m de su stltue 0O a SU onam
Bidysctiang ef Bt piosingilatidrdil plBBtl?bfr pbedyr é8ic thwlegympadmidl lead to

?1? %fl QWJI'?BQ)f ttlﬁﬁ)ae?%geq Q{Hstrht%v ?ﬁtin%t roﬂ t§§ bd tdtS s?r%ﬁzhaéfidin

ceutic e sa
sephanospbeadsad B boine(blraq&olabde(bpmdluets 9 deteqﬁte’rssinttidiation counter.
conven- tional acid-addition salts that retain the

Blafiha8a52 e rP SRR RS B R e S &l A §SHophitic PVDE
fiRd-plaxd QVIDigRe). Cdiceh (RATods Fép@)rtbaf’mefb ¢ fidh) akda@Bdncentrations: 10-
organic or ino nﬁgm c acids. nﬁé es of base-addition

S el dornioyads INBXESQyEiuirdisk and fagkiogddi-hn MpBkeesgympr His-tageed,

M tgff SR AT SN CE A o unm AT
| n%r a)ag%M| iMaS8l el(§; hﬁCbHdﬁZ)t ﬁx}g\q gg}ééﬂoy Q%ho&g&% (Sigma), 200 UM

gani ¢ aci ds Such rom c ‘aci
E&‘rafv%diRodhla:Dagn@Btlcs)ul an Mn@de (S:igms),l 26 mMnvigCla¢Sigma), 0.1 mg/ ml BSA

Reihon guh 4T hEsigan doitn® BFbEanBrbienb ot diipih Gl sepharose

B@h@l@mﬁb@ﬁ%wiommmmemap ht\ia\gneditzy), hoNiNa@&/d % phos-

net hanesul f- oni.c et hanesul fonic acid and the
Phadis a%@@?@rﬁ“é‘ﬁﬁ%d%@éﬁ@? 5b&?- a phar maceuti cal
conmpound (i.e. a drug) into a salt is a techni que well

K9 uletrRinRfied SHRE eMb 18R frORLT0 §4ts pbﬁts B dinPol P GNASl data pro-
physi cal and chem cal stability, g)@ﬁscopl city

ﬂql@ﬁ,g{ﬂql ?tsvng?‘{é 9§0\|ve}bﬁ)1|&111eta§say gﬁmR,’l%tﬁ,p gentr m[@uﬁd and seven

Phiatwraind inAeFNHéB tdsRAi dnQdash plakedidR@ek pRte was run twice. Typically,
Phar maceutical Salts, 30 Verlag Hel vet| ca Chimca Acta

cormaands Aerd dihited mdmzf)log rstaBag atdOepMapnd er@u@atﬁonl‘ﬂrﬁw control
4
&erﬁ%oun%ew%s staugrg %%9}16 Ezc éls éllnd a% 08 oﬂ@cﬁ) ﬁ‘{]t%% aggen ‘r;%ep%de sub-

n contaln one or sev ersan
stheeer Betalaogivity was determined in the presence of peptide substrate. The following

protocol was used to determine BTK inhibition.



sent in a racemc or in an optically active form The
racemat es can be separated according to known nethods
WO ni0o/1013€9 enant i omers. For instance, di aster eoP@I/ER2007/052267
salts which can be 35 separat_egs_by crystallization are
formed fromthe racem c m xtures by reaction with an

gﬁ%ﬂg% éﬂe%Zr%ﬁgn Pl tgﬁ%ggiyogg 5 dre dilﬁéd APhAEH gl d}{c@ﬁltehi}é% assay

as e.g. D or orsul fonic aci
i ffer(maidiaxadé, el ysenoh 2 gthiosph atd, EG e MifantNMebkerBSAdan al so
be achi eved by using chromatography on chiral
t’%&dﬂﬁ eSiopwhi ch are comercially avail able. The
compounds o% formula | and their pharmaceutically
accepl sbbaebosds bcoptisfoging ayaliabl e 5 phar macol ogi cal

prop ' : Al t ]

A O e A S S
anti-B-cell activation activity. Conseguent ly the, '
Sofisonatotcagtipa pixasidimut sysinate (@ssarpeffersefdl ATH, tHATP) and mix
b ERY-ANALQAY pRFEY BT ATPORP Wrlp: pOfRRSSoMald) IO 15 min.
activation or-over-expresssion of BTK and/ or “SYK,

especially in the therapy and / or prevention of

#)] Toetss @ssaggtionubdtecaldoMeBTHR reereaymiebiutfyr @fmidadaelepglpserit2-phos-
com 10 pounds as inhibitors of BTK and/or SYK is

Blee Yy apddOply of ts&t croPoyRinigr BP s1ibgt RAl  assays.

Det erm nation of 1C50 of Bruton's tyrosine kinase

SPLRL A, B ERGTIE, SB08K B GRRH B S Pl tpt e

interactions of Btk, biotinylated SH2 peptide

sHRstbat 80 1Bk StaNRER!RRYds 3Meh ABPtead to 15
phosphoryl ati on of the peptide substrate. Biotinylated
product i s bound streptavidin sepharose beads. All
Polindsfer 4titlobbasedysd 159 plibeadsslamg id@lter plaseltcostop reaction.
scintillation counter. Plates assayed are 96-wel |

I iner) . = 1.2 mhydrophilic
R ORER R e o R b RIS YR e r ot ons
r epos.t3ed23vqreNace final assay concentrations: 10- 100
M conpounds in DMSO (Burdi ck and Jackson), 5-10 nM Btk
enzybss X BiGul Nggkebntdgingdld phesphohg aci80 M pept i de
substrate (Biotin-Aca- AAAEElI YCGEI - NH2), 100 M ATP
(Si gfred)X 28 WP dazol e (Sigma, pH 7.2), 8 mM
gl ycerol - 2- phosphate (Sigma), 200 M EGTA (Roche
9 peNRakif6s) h adoI W IMCdrdidhPhorp) ., 20 nM MYCL2 (Si gma),
0.1 ng/ mM BSA (Sigm), 2 mMDIT (Sigma), 1 G 33P
ATP (Amersham), 20% streptayidin sepharose beads
t Gl migosaamt 2EBmA oehbe B rpmonMcpdtiatigronggr, 2 M
NaCl w 1% phos 25 phoric acid (G bco), mcroscint-20
CRRUKIb R il Frofh ASF &1\ ons are cal cul at ed
rom 10 data points per conpound utilizing data pro-
duced froma standard 96-wel| plate assay tenplate.
One paAt eFtidBmoamdlaneks éetal agikiyowrke) sHPBI t or s
were tested on each plate and each plate was run

EWcERte IEY PSR dedoent KBIRPURES OWRIsRe qgée%%ng@sié}ﬁ{)ifd%%rﬁgdel

starting at 100 M and ending at 3 nM The contfo
conpound was staurosporine. Background was counted in
t he BBgehéEB of pelpt (@ Qub)) strate. Total activity was

determ ned in the presence of peptide substrate. The
f ol | @WidAEhd conc, y = % activity, A= min, B= max, C = ICso, D = 1 (hill slope)
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protocol was used to determ ne BTK inhibition. WO
2007/ 107469 PCT/ EP2007/ 052267 -45 1) Sanpl e

w@e@paoatd on: The test conpounds were dil ut ed BET/EP2007/052267

hal f-1o0g increments in assay puffer (im dazole,
gl ycerol - 2- phosphat e, EGTA, MCl2, MyCl2, BSA). 2)

d r.ati ' : 1£ifuai .
S PSRRI, Bl R0 G AL O B9 et
the rpfi @AifOei 4a- R99ubEEd cehmpblydsd andPn -1 GrouiIate co@polindh. Repre-
m x Wt hout sub%trate (assay buffer, DIT, ATP, 33P
ﬁ??ﬁtlvﬁﬁ%ﬁuﬁf greigylgbledypst rate (assay buffer, DIT, ATP,
33P ATP, peptide substrate) 30C for 15 min. 4) To

Beafihira$iDa el 1Qff Sl a{i®sihe Kin BEKSYR) iaR#ytien buf f er
(1 mdazole, glycerol-2-phos- phate, BSA) and 10L of

TEE YRR RS ner sl rpiocEiisdto ADE vl rlstecosmar This
ERMPI0 padsS:medGh dbngalbfai@atOr IC4h attatmiagatey with)8 sheiples@hich repre-

mn at 30C. 7) Transfer 40 L of assay to 150 L bead ,
sangady A haif Ipg fliletionsjaad @ 40dilsensiongabmenlhe agyayygegpures the incorpo-

e R R T T
pEDRR MO, Rat@edl ocurrihgphd§hobcdsBOr 9dn doh st sRédtefcd Wiotin-M1aa
at _65C or ove ght at R m cr osci nt -

ni T 10) Add 50 L t-20
andkr o‘%}wplg%fw{aaﬂ&rﬂreﬁufé%W?rﬁidF?ea&eg GROB SR RALION QEAPACtiPRt with EDTA
Red GeRkHdRGhiof Str¥pthViam doawdhahd. i N cpm 20 per cent
activity = (sanple - bkg) / (total activity - bkg) x

00y ST TS Ll b b Yo maDVNOBIO
Str&ptVidin vhled bedds) St}épta«%dan g@ﬂ@b{@wﬂml/ll, s rPéio@Civ%rML,tiM,SOﬂiM

= = X, = , = | e

200 FDIERBS Wb EB3007T e ChigNov {5 Lbhbbunds, of
Cbe1pplLRESL MO NNV MO0% Wim éth§lsh 1EDGIS @MBOR fial édie.: @6mBditnd 0.003-
was g@tﬁ%m?g in the range of 0.14 - 0.88 M (13

conp 48 19%PMSY. 65 M (45 conpounds). Repr e-

BRI | SeK ReAY i Fied! teur ditefialdh &ret oP8HIESNT #88ih ORirdke aa 360-635,

| CSO of Spl een Tyrosine Kinase (SYK) inhibition 5 The

SYK stock aelvtion ¢ aye/ind., MWt AhdBEPd, fuial gerc. 8986y NHapt ed to

BB P L T PRI REL A o

whi chnseeprsesequeant Eloth EREGID YHY Ld) | spedidmsdarftbna Q40B, Istock solution

esallag Bl U pyaesay mmasuros the incorpe.

BIrBt Adeploained pepidspleats A6 stV atROCHE Cat. No.: 93202720), final concentra-
tion: 20uM

Buffer: HEPES: 2-Hydroxyethyl piperazine-2-ethanesulfonic acid (Sigma , Cat. No.: H-
3375) final concentration: 50mM HEPES pH7.5

BSA: Bovine Serum Albumin Fraction V, fatty acid free (Roche Diagnostics GmbH, Cat.
No. 9100221) diluted to a final concentration of 0.1%

EDTA: EDTA stock solution 500 mM, (GIBCO, Cat. No.: 15575-038) final concentration:
0.lmM

DTT: 1,4-Dithiothreitol (Roche Diagnostics GmbH, Cat. No.: 197777), final conc.: ImM

MgCl, x 6H,O: MERCK, Cat. No.: 105833.1000, final concentration: 10mM

Assay Dilution Buffer (ADB): 50 mM HEPES, 0.1mM EGTA, 0.1mM Na Vanadate, 0.1mM

B-glycerophosphate, 10 mM MgCl,, 1 mM DTT, 0,1% BSA, pH 7.5
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derived fromnaturally occurring phosphoacceptor
consensus sequence (Biotin-1laa 10 DY*E).

webmspbmsy | at ed products were detected upon tePOi/RPIDDOS2267

of reactions with EDTA and thg, addition of
Streptavi din coat ed beads. Assay pI ates: 96-wel |

tL.S6h . | oo 8vGR :
%W@Ibg@rgo gﬁ“pt av ﬂéltoﬁghcag%?&f? c#lé) ‘%t rept a‘{lf?lé g phosphoric
Sepheidose TM suspension 5.0, in 50mM EDTA/ PBS
diluted (1:100), (Amersham Cat. No.: 17-5113-01) 15

[ in 100% di net hyl sul f oxi de (DVSO) ,

%M nd 0.003- 100uMin 10% DVSO Enzyne:
SYKRPApurified, truncated construct of Spleen Tyrosine
Ki MdEVoalﬁna&BuE%ADBsdibnéd potifitd @aorhbimyh thymMNSYR36(R635 [0.5 nM]
KDa, final conc.:0.0005 M Peptide 1: biotinylated
papmizgd with 4k io{ K eqnsan sativas of Hic) tost semapyidrglusually 100uM-

A N e e e SRR LR
solution 20mM final conc.: 5.0 M ATP:

M@Eﬁﬁéer}%aélont@}a!s RAaseHs ﬁlezagidﬁMn 4 B G straliocktail containing
93202720), final concentra- tion: 20M Buffer: HEPES:

dreHlydE peptrle Iawbstm@[@r@zs (01, 25Er [raned Had O HIPGAZRI[AUCi/rxn]. After incu-
(Sigm, Cat. .. H 25 3375) final concentration:

Bborv 44BPES f@n—l?S BB reBioinrvens Samunated by Hertramstee pf 2mD0f the reac-
fatty CI d free (Roche Diagn cs GrbH, Cat

Gamean § 14 Poel bida e gt SEhR LN P i B fate gpntaining 200uL
QQMEDE@Ta?)d%O%Btr&%H&hQBoaﬁ@c@bé’ﬂ& i BPCO, Cat. No.:
15575-038) final concentration: 0.1nM 30 DTT:
1,4-Dithiothreitol (Roche D agnostics GrbH, Cat. No.:

T FmtRyun diradiahudontisles werewashDhRdex vaeR0N WIERGKRS0BRE2M NaCl; 2 x

B3k 2Vt P osphgSe 5 PEBES b AGRANEPA o, TpPranc

AR By g ol UG RIREIRY B35 0N 50 1

STt 1RR200IADGPREs/added o Behdvellas b 4huibfeethie abfbught bf RPBSactivity was
hat e buffer ed saline) with 2M NaCl+ 1%

é%u&g%ﬁgrai@p QMG Experi mental  Method: In 40L vol une,

26L of ADB diluted, purified reconbi nant human

BKBE0erg 3hipioh de]calcﬁlatmdé)amdmdhmmnimhﬂ)ilsd@ﬁzyr@«ate:

concentrations of the test conpounds, [usually 100M

0.003M in [ 1Q@2 a e S ecubat ed

for 10 mn at %aﬁnh%%l Eggzaﬁ eg?q(?/g{nhqt\)/\}a\(\%ﬁoh?)t ated by

the addition of 10L 4x substrate cocktail containing

ThelGyRapegitulated ssibg & nan-dinpd corveditWith X foft@and (1l kg siness Solu-

?ig’n EVdA-IEEul fgl(aé§ , \}\Jla @fmﬁ cia'i]rﬁ%'d a&@é&@ﬂiea&le %@50?01]; iﬂf&%b}tﬁson of SYK

mn, the rea termnate trans
254 dabctédia theamge of 0.04 — 0.96 UM (11 compounds) and 1.2 — 87 uM (38 com-

pounds). Representative results are in Table 1.

Inhibition of B-cell Activation - B cell FLIPR assay in Ramos cells

Inhibition of B-cell activation by compounds of the present invention was demonstrated

by determining the effect of the test compounds on anti-IgM stimulated B cell responses.

The B cell FLIPR assay is a cell based functional method of determining the effect of
potential inhibitors of the intracellular calcium increase from stimulation by an anti-IgM
antibody. Ramos cells (human Burkitt’s lymphoma cell line. ATCC-No. CRL-1596) were
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10 tion sanple to a 96 well 0.65um M | Iipore MADVNOB
menbr ane/ pl ate contai ning 200L 5nM EDTA and 20%

wRoepoaed di ne coat ed beads in PBS. The unbouneBCT/EP2007/052267

radi onucl eoti des were washed upder vacuumw th 3 Xx
250L 2M Nad; 2 x 250 L 2M Na +1% phosphoric acid; 1

BRI MLk W, TS0l AL PRI v
esupen@d indksis@rawth 51@1@ (rsannb Iambocm) oulciet atid conegnteatide @f 0.5 x
ﬁ(?).’S /Iﬁﬁcﬁp u¥¥ﬁ£ 8ul?1ﬂrg ﬂ%sl@ b%t otf Q%aﬁ%%er@ I:an%gd %ngste][ é(t' c%ncentra

counte top counter. ercent In
vials ot ak ¢0l/al el ghas@caha §ppldnndnndi \bitlﬁ eﬂwmy(DBAH\a@Rﬂabs Cat-No.

O/ I nhi bition= 100 / | nhi bitor_cong)n)

PRASTCE At RYNAT & f&MSQQanéi i Pl sras AL g el fask, and
Pﬁ'eﬁba{te@ Qtf37\?‘@r($%(¢@z) Bois] Re¥s r@@b%‘ex&@ce‘llﬁﬁdﬂ d!yé @ells were collected by
Qi l ford Surre]éoOUK) Wth cl ai ned conpounds

FHrifUgAItH YA YR SRanspensted i EHER-Dyffes <¢eé?r@1e¢d&el°w) at 1 x 10°
1AL aktt 8@n Mishddsed A 9BRAZ) p AND-Kiside coftdd Maél@&eﬁ%tes (BD Cat-

Represent ati ve results are in Tab

ﬁﬁhf’iﬁﬁg)?)c?ﬁ Lot L0geellsiper welli Vet F%POU@S@EWVCIFECWF@%@%V ranging

FrBmRAmMM €60 03 LMRERIdHHEN aRf aBbw&] to iRGTaNAkIPEIR Yor 30 min at RT.
compounds of tHe present invention was denonstrated

Rembycallefast sigmiling veas @tneflfaeezdtbwhe nthdtioe of l(mgfpduaxdslm (Southern
B UL e Pl SERBIP e RSB opres e

dEdewetl plategutihga élGDammenﬁ w1tb@hezmgonallase|r atddnMoexitafiort)he
intracel lular calciumincrease fromstimulation by an

FOSLRLAL P PR R S i AEBR R .70,

m&mwaﬁ@e BCUNMEPBIOSU B2 FtechmtBo gyuTati Natk@d1(G0r05) ; ImM Sodium
owt .h I.a w). One day prior to
g%rélgil/t,e (%ﬁﬁ%geﬁeglefg\ﬁ%g?%&&}@uspended in fresh growth

medi a (sane as above) and set at a concentration of
BLBPROuifb@dABES (Invitroggu€at Mot I#ld 751023k SmMK afly Sigfna Cat-No. C-

AP NEES, SRR E 2 AR ERARRH (g Ao -

FLGJO}(BNH(BSésf(LS'@usa Cat NioA-7300) 1 ey Mfblepased Sigima, Gath d (6 1528).
DMSO and 10% Pluronic acid) in a tissue culture flask,

?rdef 3¢ #H%Eg gl&%tlgh%zt(%rfaf'z{é’vs\gg g{tfa]tlo? oé Tgo me ﬁL of 10 mM

cel re co
mp@urfdﬁgmlq solfutl(OBr(ﬁmde ODYLSQng addeésimptémweﬂ Giph. FIHLER buffer.

EHE Ie@tr co %%Eig p%giﬂka?e{quR %_ ffer](ggn g %ﬁ!r{l&/ d2‘660 ?%tfctbqﬂettor)

pensed 1 nto si ne®coa ]
tﬁlse]@hgm élarfolflﬂvatleéllﬁtam @tmeN@hIC%QSQQZ)IOaM 1.60 105, 3.16 x 10°°,
P 7 $ at seven concentrations
r}:gglxlslgge)r Ild) lﬁ?wﬁﬁ%g@ M wer e added, and
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A21 14.586 >10

A-22 78.1

A-23 50.918

A-24 1.751 24.9
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B-1 5.034 1.186
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F-6 0.468 4.77,0.465 1.13

F-7 14.615 374

F-10 0.608 0.551,4.295, 3.57

G-1 0.724 0.793

G-6 1.278 2.52
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B-227 5.62 |[K:-D61.25 M5 0. 76992 16 M6 67| 661 9.99
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- M MigSiggred by ot her | p@gges of adm njstration
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bhﬂ%nteral i ntramuscul ar, i hP®9venous and spppository
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6bal  using é)H%nvenient dai ySQOSlng reglnenoﬁﬁﬁch
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iﬁa be adj ust LOCM acecord N1 o0 0|8§4uc9| ee——of

The compounds utilized in the present invention as medicaments may be formulated in a
wide variety of oral administration dosage forms and carriers. Oral administration can be
in the form of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
emulsions, syrups, or suspensions. Compounds utilized herein are efficacious when ad-
ministered by other routes of administration including continuous (intravenous drip)
topical parenteral, intramuscular, intravenous and suppository administration, among
other routes of administration. The preferred manner of administration is generally oral
using a convenient daily dosing regimen which can be adjusted according to the degree of

affliction and the patient's response to the active ingredient.

Compounds useful as medicaments for BTK and SYK-mediated diseases, as well as their
pharmaceutically useable salts, together with one or more conventional excipients, carriers,
or diluents, may be placed into the form of pharmaceutical compositions and unit dosages.
The pharmaceutical compositions and unit dosage forms may be comprised of con-
ventional ingredients in conventional proportions, with or without additional active com-
pounds or principles, and the unit dosage forms may contain any suitable effective amount
of the active ingredient commensurate with the intended daily dosage range to be em-
ployed. The pharmaceutical compositions may be employed as solids, such as tablets or
filled capsules, semisolids, powders, sustained release formulations, or liquids such as
solutions, suspensions, emulsions, elixirs, or filled capsules for oral use; or in the form of
suppositories for rectal or vaginal administration; or in the form of sterile injectable solu-
tions for parenteral use. A typical preparation will contain from about 5% to about 95%

active compound or compounds (w/w). The term "preparation” or "dosage form"is in-
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i ngredi ent. Conpounds useful as nedi canents for BTK

wapa7dYerredi at ed di seases, as well as their PCT/EP2007/052267

pharmaceutical |y useabl e saltsg; together with one or
nore conventional excipients, carriers, or diluents,
{Eﬁ}{ecpgo 1H1:1ﬂ8§909h3>%ﬁd BH(? i %ﬁﬁ%ﬁﬁul@tﬁ@ 'B{?‘E}?elgc'tl%i!:om oynd and one
conposi tions an ddsages phar maceut | cal
d@llqﬁaglthfr amgvﬂbmr@matt‘ theho gag@nfeongmdmtycab exigoinplifferent peparations
n&ﬁl o%nthépd@ tok%&%roq‘qis ta‘T’ld' 31 Jﬁgﬁé{s% 'dg&aa{nd é)harmacokmetlc
por i ons, r W thout additional activ
p@ramdsfrsnr pri nci pl es, and the unit dosage fornms may
contain any suitable effective anount of the active
ie il |
TROLER SR EATTe DRI WAL ) Ao L FRFAL) R ATH8Hn:
plarpuseuticeltonmmypitive, gqmptacbly@@feas)ns@mcmd neithér taglogically nor other-
%v?s@luﬁhec‘s ble, %ﬂdl ﬂnaﬂ #eﬁf‘s th§tezﬁ% §(9:|e#)tQ§1'e é ﬁl%r use as well as
sustal ned rel ease orrru at1ons, qui ds suc ays 56
bohan pbmacsmgqabml Bimsconepringls dn‘slose@ll Hexédin san bg adminjisgeted alone
B@mllﬂ ﬁergﬁ)}l; b@%(ﬂlllinﬁ?e%d rad'nﬂxttul?éa'wftﬁ ro'ﬂg gf more suitable rPharmaceutlcal
suppo torices tor rectal or vaginal admnistratio
emmdtrés fddnmt@f)r straipis|sele¢ted woth akdaed tothg intendpdgofigrof administration

j preparation will contain
om a Fh%(: C%%lﬁjta&gég% active corrpound or
nﬁaunds (Ww). The term "preparation” or "dosage
riceuticpty ZoemAle vaie JorpCef ﬁpaz@@wm@n@rz maySso initially confer a
[ i [
R e
seild flormapprde hpeven pphsitively atiest theephangpeadiyearics ahthexitave ingredient

" :
A N L e P e
parptreleealt’ of s cohwoued meaaxe b that i3 ph@rruaseldichkly ajcpptable and that
%ﬁsfsgsrsecs th® d«?su%{i’ Bpmgofo?{%gl alcﬁv &f tH% Péu% éo%%dn‘&g Sﬁch salts include:

arnmaceuti ca I on, non-t
andcdeiddiien shito IfQIgleclavlﬂylnmganm do;@ks su@h sd1Ch Uyz@pbmmle a<:1d
Jqu L
\%{ei éirclré% gl‘ gﬁ%% §4& gﬁmg[?}fo%c a@%h aid ﬁleg]%g ?Rn;fglglll«%i glF 0{%1%1.0 acids such
a'sriéomnmopm aid beowed dvat, eyaoramnbproadminiad,ethyedlic acid, pyruvic
Qéi?,qgctlcl%g{d Ma onlcgﬁ?(?r QZLC;[IYIC Q(ﬁd arggﬂcrb!cfdt ﬁ{afeq %)J]d %9&5%&& HGE tartaric
Wi th one of Hore sui armaceu
acidiqurientid, batizbigenids3-0#- h@@myMOﬁﬁie@zdne dcidi difnaneigacid, mandelic
t F St r
%ﬁd ﬁg%ﬁﬁ%{ﬁg adif Lgtl?an%gul%glr@ %lds 1 2‘%‘[11?& dlﬁlpgon% an&ja} ﬁydroxy—
ghglmuﬁ@he agd) Héhzefrwslﬂfcmnic aoid, aiecthlmebcrrzgn@dlfemt aoiely2-ahsighalene-
b C r
%uﬁfo%hcagcg%/ t4 tgglelg%su?fglalgeag]td %?A &gﬁogﬁagﬁé%%&ﬁﬂpL 288 Lf Y 2]-oct-2-
swt- -chiborylicaw, ghyoleapmm@msdt B-pkyylaopentc 4dik trimethylHOAc, ter-
f glrg/rb%gy?ﬁ?y&:a u?ysf pultur 6:2% dagfucgnflc ap ?yg‘?luta%]é%c}(ggl\émg}.o%aﬁ%)hthoic acid,
millcﬁmeaci(p IstaamereIDﬁU mmhicyamdaalmcéﬂteéﬂihﬁ)rs(a} $alts 6frneed when an acidic
C i eou rc]:'ﬁ ngean 5 ptaﬁegl? C(t)mtgglgrté% gl’éhse[r) tli]sra]rreBP ced,LgryI a dmeta}/lon e.g., an alkali
pietal ivaG onh allhlired cagthtiow, i dryn afurhinenpian et cooodipatandith o ohganic base
Issuf]cl:otr Zan ! larlfalgnleed (ShEgéi—lﬁr%%éj ﬁt‘éﬁ# oﬁlggt?%rglng’tga};lgrlgenﬁqm\é'{htypglucamine,
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S sl Bl e B PR o B R BBl s cetned

hermh ofjthy che acidadditiopyaluvi c
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acid, lactic acid, malonic acid, succinic acid, malic
acid, maleic acid, funmaric acid, tartaric acid,

wa@edorite74exi d, benzoi c acid, 3-(4-hydroxybenzoyP¢hEP20T7/652267

acid, cinnamc acid, mandelic cfcid, nethanesulfonic
aci d, ethanesul fonic acid, 1, 2-ethane-di sul fonic acid,

%@1‘3%%%1?1 fépn gﬁe‘c%g Elfdf‘ll% %e?ﬂCUvgig?sg ka%%etp gﬂ]éte%gﬁwasf ng:ggts as%bgosuorles and

éﬂpﬁ@hk&yaumd,Amdemwemengbonneoaunmemﬁaﬁphﬁn@uﬂfmmyahoadas
I
glf:fl;l ’ts u an%yag%g ysg ug)clI 8% %1)1‘1 szl:t]sy glf)sipggclﬁgk g gj Bg‘bﬁefs preserva-
tlvqsntebhyﬁlbi@ﬂﬁ;grattngra-gelttsmrym butegjlsmam;g miageuialy | Insmlwfd@rs!, the carrier
B LRI, SR LT PRl ) B RIAROPA g oo
nérg. [ kebletothe(R)iveedn porfeot gangrayenmased adihdhe carpieohomng the neces-
SEPEFg A kAS FAGERY; BRTRAUNC ) LDRP A 5RLAREIARY e s
Slaitatblhaj ¢aoingrs orcluade bault arei o homiied to Uragpezsormi cahbegewntdnesinm stearate,
Pa?clg %F%g‘&%qﬁsgz p%ﬂﬁ hd ?Ernﬁts%mﬁé‘ f‘aIE glt}@g]rrrl]{]eﬁh lcelluloae sodium
tdlrbmt}immhymeﬂlukisawl low neelimgieass tm btulttat antl the lifeeSaincfosm prepara-

E((gj)ndson?g%gqﬁggﬁtm a d t?é\r}g? é;)zicg?l: gomﬁ@le{h? coﬂ)(flnﬂg%la§811s s%ﬁ)tlhzers

blpﬁﬁdrylmmﬁm&)andaanheﬂlswedendne rdeﬂpm;sam thimkeIEasmolablhdm g agents, and
%dqlkt ion salt. WD 2007/107469 PCT/ EP2007/ 052267 -52
d form preparations include powlers, tablets,
pills, capsules, cachets, suppositories, and
Hiqepkiosinblagiogs dsmﬁresuita@IGbk othl edmirigrativayindedolnpid formulation in-
c
gﬁgl ?‘;ﬁﬁl}tﬂggé %{}J Ieg{ésrssglﬁ ub’ %geg{s sld%%bg’lgré Thegse include
sd@rfoen pbﬁ;pmmIoss vwh[céseqc maended vebe cambited to liquid form preparatlons
[ t P [ t
g{o%lgkggfe%se réﬁgsg({hrs?% ryot% p%gpaggcg 1% S%HJ'[%EI ,Q:g% ,r{H g{léo%s ‘propylene
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ag gdﬁacéog\é EOI%FEHS canri)%rf) %p&r&l% gfﬁ%iv%i ttrhE?lcét? ehco}(n%onent 1n water
aﬂréadmlmgsntabhmylobamsi|ﬂagomaqna§nlum1yg, iand guckeabi geagents Aqueous sus-
énos O(i)lr taz'n? QéBI%PQreﬁ% %%rl%len tﬂe ﬁn«ﬁ%é (%:8 @tlve com&onent in water with
ivnscmuis @cht¢ronl magn%‘nanmmabatr slynﬁmtle SUIMB.gRGISY, mntlgﬂ@ﬂukm@ sodium carb-
talc ctin, dextrin tarch,
S Bl TR BERS ep IR b Reelh L 0
car boxynet hyI cel | ul ose a low nelting wax, cocoa
Bbhit t@npowrd of Hee fdredert insaitioah rhay e ff@rmphnt@- fot pnmsterMydministration

Ee(.) n’gbsgﬁf[e%tl}&f’ ?%\%&rﬂé? ﬁl% tcgl hF ccg}lﬁ}s’rlu\ég%ﬁa?? rntlaxcbe Cpresiented in

amidl dostformlin smpetles) epresﬁllcd Weg@;mhdl vc;ltnm_ekmfnson; or in multi-dose
? olltylgflls v%%hna% 2@%@ %)i?'e‘servgtgv blg é:lof?‘lélsmtolblilﬂ%l take su r a{ms as suspen-

Ions ar e sui U NS
sined, saletibngor emfilsions iradnl;mr aqneoubSeliclgslierpy s@nudrsiinagyeous poly-

et¥1 leﬁ)e %lpfceolll I arﬂi%les gfu Oel us %gllcis’lutelf)gg] cS rlerg ude fl)lents SO, Ventssor vehicles

orm prepara
mhluclh pamgflanletgbmdb ;iolyethpbne Qlly&(ﬂﬁtegdable olls Gug ,@likooit, and injectable
BlGRal rlscz 3. % orlgzalt r%raf% SR8 Y rmula o3 e'ﬁ?sysuc as preserving
rgepare A&sBraty on Y P quE0us b 5py ’

gflstymgj el’ﬁlﬂhlfbtl]ll g)mssu@penmm;g stalmﬂlamg apdror gispyrising aggent/dternatively, the

S 202G b oRn 885 AR CRARBRE Y SspubBAGFingrt st or by
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di vi ded active conponent in water with viscous

woredoenoab9 such as natural or synthetic guns, PEFEP®)7/052267

met hyl cel | ul ose, sodi um carb-_ pxynet hyl cel | ul ose, and
ot her well known suspendi ng agents. The conpounds of
Sl S S e S R e R s
lony meltingrwasr suchb s & mrguss dfifitsicahylyeendeneiydveopbettans gt melted
I ! i,N

B ALy R e WP BRORO PO B e B e A8 motien
hpmhgmoammulpne@en\panredentOTdmeV@nmoszpdrrmh@ pligwedek @ool, and to
§'o‘11 &, forms as suspen- sions, solutions, or enmulsions

y]y or aqueous vehicles, e.g. solutions in aqueous
poly et hyl ene gl ycol . Exanples of oily or nonagqueous
Yeedrcaeents d@ﬁCIOLa%h@einsmw@rfpgn@latedefm vigewl 3bningglatide. Pessaries,

I | |
%W&eég% %89 p’astQ nj egﬁg%%rﬁglﬁ 1 6{% ?gﬁ'gg? é(? gh%' alcﬁve Ingre-

(liengsu:ch emln'ms aslaecaltr@wn iaritie artyo boappabpridtor mul at ory

agents such as preserving, wetting, enulsifying or

W%Q&éﬁg forﬁltu@ﬂiﬁlnk ééﬂ“ﬂe @%ﬂérg& Se'ﬂ?errﬁ'cﬁgtnﬁgg %H%‘[ﬁed fo sustalned or

Al'ternati vel active i ngredient may be

¢rtrglled eledsn e@rnbyst@éleptqf the @@Vemtgmdlem Eeregxpngles 6164 rnledlcaments

gi!é lp%d HeYé?IP Béﬂlh hhﬁﬁtécdr Man e&ll(n]ap& sﬁJgEthﬁ)&%ts 'dhrgt (!léi)iger devices.
e?ore use wth a suitab eve , Steril, 33

Bheso gehvery setemataes 2d vDaonR mMeT Amalme@mwhemwnd is
%,% nﬁm tlgﬁ%lnﬁﬁﬁgcg]ﬁn[l?h l’t]re P?egﬁrﬁ%lmélc%c?ﬁ ngnpounds

ni'stration as suppositories Tow e ting wax,

muednsdermzal delotery systomsfa frsquanilyatgopedrd abeskipopdlrasyo golid support.

E}Ifés %cg{lg(l)@dhoff&%ttereeﬁg%ahlga]%o ‘t%%gmtbm?eg%m y ??I%%gagggmancﬁf e. % Azone

Hlododpsyleeyctiheptane2-pre)t lﬁeﬁalpequ r@@s«r dtliyeryopstems erstinserted sub-

' . ds, . .G,
RLFLATRS oL QYR 500%y o 00 LBy FL Wl il
erEgpsvadte drbrdomisundtin e hipidResdde inembraneagrp osibsone melalres, or a bio-

ays containing in addition
g‘%}r%ﬁb%}%l ve |g Eglyg%llczdg{d such carriers as are known
in the art to be appropriate. Wen desired,

boitabld farinohsosarobewph epameateviicahcagrierer digiegyanil ngecipients are
%%%nﬁ%hz%%&%?}h? ggzel?cre and P a%ﬂ&td’é ?’h&%c& E‘b%aécﬁted ‘t1y Martin, Mack

adm ni strati active 1 ngredient.” For’ exa
Pledishrangi (Campantys 19thlied ition skeabtdne Penrsylyamiab é d(dlﬁrkmratlédlqnmcwntlst
EPh %E@QHA fo%ufa‘n.‘l% UEARRAYR (ALK géj&] th¥ gﬂ f‘é?tde t%sprow
'Tvery sy s ens are advantageou sust

neﬂneme fguliteons (ﬁmxopmdculsr metﬁecsfgdnynlatmdlmmhqmwmmg the
%%ﬁ}%laﬁl%% %m%\fots%b }?er& %?Jstqﬁfet rrcgl%' F@Hlsfn tﬁe(uuﬁle%!é)eutlc activity.

nmpounds rans ernal delrve ry systens
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The fr!@elif@@ﬁwouﬁtdie ofediqatmentsshischaed htrsio thecroisntionehong sdluble in
?7 Igétgly {éeglgclgg 3! te aeglm accd%l?lﬁgacé ‘tbxélmﬁréo moihﬁcatlons (salt for-
nleﬂatmer sstifichiagrs etr)e Whmbeim wdll within thavetieoyskiyl in ftegrt. dt is also
%\/@‘EH’&HR %mlfllu?)éﬁﬂl oWheSAH 9>Ier§1¥d1%z h'erlll)l?t% Qa‘gin-mleation and dosage
subdermal i nplants eéencapsu e conmpound I'n a
tegpneh il pastienlarervrrned e orler tqsmlanaggtrthe pdrbecokinetica of the present

Bl 05 0168 TANARLE RPbERE i §red in RALYECti ¢ aci d.

The term "therapeutically effective amount" as used herein means an amount required to

reduce symptoms of the disease in an individual. The dose will be adjusted to the indivi-



10

15

20

25

30
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carriers, diluents and expcipients are described in

weewngtion: The Science and Practice of Phar meRgT/EBS87/052267

edited by Martin, Mack Publishjng Conpany, 19th
edi tion, Easton Pennsyl vani a.” A skilled fornul ation
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| e
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; , : S . ,
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Héeg(ﬁr{slﬁgsﬁéfg%sﬁ % %ﬁf %12 81%?%%% 81\/ ]t% (ﬁ%&p &osagéc’ %?gl‘l‘%hﬁertgr e?1hl and 5 dosages
pérsiags@eriemalyntreatohieni id iratiated Iwethckﬁsaélemddshgds evhaxd] ars {esdthtap the

ht?ml nd(iOSC Me ngl7/ 119(? Aﬁ}er CFH).%ET{ EIPZCQO%H. 0]$22 673. ngalﬂanr ements
% 'Pement's I - each I cular tcas ha 63 ge can
umml)thn\ppthmnmmfﬂaet flor [hdlﬁdﬂ&iuablmnlénmg r«:qobeﬂ noneofoardinary skill in
{I‘Fag;oggse%%le% Iaes%%bec[] Eersevginlé)reé})l% Wltt]itl?elﬁdlcoﬁfg I%)fepletr_)l(ﬁ)neg at%oH and in
mhmnc&mn pemdmet knmdedmn@apbﬁenmiahd Wi dikcldsoecspéthieqiplicstion, to
ascgrtzgﬁ & tg?r eélrtlé:%ﬁ] eesffegtﬁ% aén;a(oguélrt Iog%h?é:gﬂlﬁ)%grmgﬂéﬁh L a}eseqt invention for
peaet disesaend patieat.ved. For oral adm nistration, a
dai | y dosage of between about 0.01 and about 1000

ody wei ght per day shoul d be appropriate in

Egﬁ%&e$herapy and/or in conbination therapy. A

preferred daily dosage is between about 0.1 and about
Gederimyixkerimeutal feeitlghtyn thesisef phéfkzmede derivaiivds:about

100 ny/ kg body wei ght and nobst preferred 1.0 and
ggaﬂx1AO ng/ kg body wei ght per day. Thus, for

tration to a 10 70 kg person, the dosage range

woul d be about 7 ng to 0.7 g per day. The daily dosage
Ezamplpé- Edi( hriMethyled-ayraokt hglamidosplys yb2Hiphthiilydiddedone.
dosages, typically between 1 and 5 dosages per day.

%I' gé ﬁl i?/—di' %ﬁﬁ F]%Qfazin\%— li,éﬂ hfo!n@.t %&?Sﬁ e}’?lg%@?éh(lg 9%1 g,%%ﬂg%§§ was

Ftiedembneportiondo dotiuge mistuinefmdidlaid abhydridel (74.0g, 0.5mmol), in

HEATRHEAD 8T ale'+EoPRARUER CextSlsr G ar Saiy 2beprs and then

hllbwea th w@ﬂtb Y. Thé e R tARGeh §ibe alips@red inhb Watdd @56UM IS and the

W|thout nd erlmenta i on and relianc

diolat ?fgwgﬁ@éwn&}fép %Wééa]&ﬁdu’ffﬁ%ﬂaiwfa Q%O%D and the
féﬂh%ﬁnlﬂ@ RhHB&Ve@Nolif fem Saytidiritich. TABISOREWas wa@shkd with two further
gffectlve amount of the conpounds of the present

ORpalor e sl Mgagq(\)’en di sease and patient. Exanples

20e FRNESOIGIRX RRFd dBRiBiAbd £Har acidiBeSHNADBEHIsE a@dition of concentrated

ltht hal azi none derivatjves:
Cl 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 phthalazinone as a white solid (46.3g,
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Met hod A Exanpl e A-1:
4- (5- Met hyl - 2H pyr azol e- 3-yl am no) - phenyl - 2H pht hal azi

wo200700m69 2- Phenyl - 2, 3- di hydr o- pht hal azi ne- 1pd¥F/EP®NB052267

Phenyl hydrazi ne (59.4g, O. 55_n$ ) was added in one
portion to a stirred m xture of” phthalic anhydride

l [ 5 T
76,8, ST gz DARA PO e TR, g 50 0,
7 Ré02H an).oMed 1Ho dp,0651 ¢1d1,RIE.7.4THE, R)eé‘dﬁ(léfﬂf) = (MlpEhS 23
was poured into water (500ml) and the solid was

1595 Abe p h i bht 1! WRS) tﬂhg)@% P rédlide (3.13g,

$@Pinghal ewanasided o 1 ptirradeubamsioNieif &-pheh V2, Mﬁlma@médlalazme 1,4-
w&lgéf 3‘% %lﬁh{rﬂgﬁ n f’Q@@E %rd:nll C}Ea ghf i eg%ed ?bOlOBk@ for 18

utions’ were co | ne aci
U@l@]@@ﬁ@@@dﬁ@pbd@nd@u@dnm@ma’tm ed HO until gas

gy@%q{feioﬁg‘lay&%%%dadgﬁﬁselg(x/?t ﬁi\gt(‘;%f B WARd i 8D 3 x 100m1).

tratron an urs 1n a vacuum oven

bo@)2anis layievseverheophinidd cumdr(MéOa)sarai eohicergrageyd wtler vacuum. The

£e‘§%]u§9vas PRAION szdg ég&@%@@%é&%%@% 1%92‘% %&!ﬁ? to give the

Bro@@a;(h_ﬂh—ﬁlazm)one&s ovhitelsplidij0.770g, DEM (R, 486 yield) G- NMR (400 MHz;

e WA A e

Qﬂakbhéﬁhéobxybron1de (3.13g, 10.9mmol) was added to
a stirred suspen3|on of

P@%@G@fqrdbe BBChWﬂi@l RSaCalnd) tD?gﬂSS@bt@ﬂlme é@ldl)p*@drfé@H (31d) were

(TSP A VAR, bl v 07

dbamily, sbélyerr sbwieride ¢oABInddmniol) SdargivigSHaetlavi gyrazole (0.291g,

SO O SR T30 04 i o

g‘ﬂt\YE)hDBIﬂ’llll@) bipberyp K. 6iEfizal 2 homeDas dar whidgen Skieirdaction mlxture was
700,00 | %.vi.el. ' . :

b G0 G B0 epu Ay E g NG 400 et e 1omb vas

FdBB-and Bie rsedpitaged soMEl ¢&ESilteyed to givethiy eru@d prodd@Basta grey solid (0.6g,

| )
patie A TREaR0 Pt AR BB et wit e mb and

Bach@hl tieixe tHegm)get egaeedd 010852 S8 Yiddbysedmad rEta®eled materials).

GRIRYEGS it SRS SR PRCE 03118, E581H 5 963 (1.

2.9%mA9 (PH, sod7.68n 2H bt 6X7 ¢, (tD7.38 7], t362rhibH) 5) 2.18 (3H, s) MS
é%ﬁ? ngM thyhg Pyrazole (0.291g, 3mml), tris-
enzyli

eneacet one) -dip alladium (0.115g,
Usih2 5lmmdp)ar11a1nmta2€((mﬂntictns repiriddpibospiVietbpd ) phe thyd appropriate
7 5 der . t Q reaction
%ﬁg%%l%r%gatﬁrg%g’ tﬁgg(%ﬁé)av lill{ﬂ%g%bvgh Vge?ggr e&%%?s with stirring
and then cooled to RT. Diethyl ether (10m) was 20

Bxioheple drfgstehetipr eci pi t atHeNSMHR i d was filtered to gi|\VdS
e cry roduct as aj|grey solid (0.6g, 76%yield),
ﬁgo 06 gl%B%rti on of the crude product was trituratea(ESI+’M+H)

w2 h MeCModn2yld-) S-areth- Wad@r MH20ID)-DIMSQ) VESG hid,tspr ggt332.08

frgfgfi“;f'y%)ﬁ% 39132870 Y0859 1 Bag e 40 1 85X S &%, a),
amino)-2H-phthal- 7.84-7.94 (2H, m), 7.25-7.38 (5H m),

azin-1-one 6.10 (1H,s),5.24 (2H, s) 2.17 (3H, s)

A3 2-methyl-4-(5-meth- | (400 MHz, Ds-DMSO) 11.70 (1H, s), 389.27




i H NVR. (400 MHz, D6-DMSO) 11.96 (1H, s), 9.33 (1H,
s), 853 (1H, d), 8.38 (1H, d), 7.92-7.99 (2H, m,

wO 288141369 d), 7.77 (2H, t) 7.34 (1H, t) 6.24 PAHEPBYP7/052267
2.18 (3H, s) M5 25 (ESI+) =(I\/§Lé—D+ 318.29. Using the
experimental conditions reported above (Method A) and

the—appt; gttt qu
deri vat |y§1/}gls-l| rgzéﬂérgpar 93)0( éu%'p %/st mat | NNR
M5 No. |maneo)-BHSiphthdiH) 7.78-26@2bEme)y b13{ [15-Sred.td (400

L\//II_|-Z’1I—I-DE3?r1azo?) 1 86 (15%31%%23&32(39@ 46 (1H, d), 8.32

AZH, d)| 2-isabmitpiol- (SZH- phi (&0 MAZ8B,-DMS@) (RF (1H,s), | 298.33

Zj 22__ Z'-v?r’l?%ﬁ'\ﬁﬂsfz@pxra%%]'zn m&“ﬁ'}?ﬁs )ggzﬁﬁ 0 %%gﬁﬁé‘},(m

D6- DMSQ)3-ldm D ) {2FH, s) 73891.&77(2MDn2006.17 LT 4%593.71

& 5 a3nhiAGons 1 oF T TRYRAER S Rer® (1

K573~ 7| GA X @Ethy " H-Br1] (4(I]MHS)D6—ZB)MSO) aZ8 (e (| 333,10

Db DBy YaTndl s, | 8368 A Aot i A plr ol -
g. O|O (J&Q2$2)t&f&$207$mH @QH 18), 634((%313)74?31(H2H qS; 22§ i)
- am ,

ph%/hal 12’5 ’%P&Héakt% I%Sio 2.07 (4H, m), 0.75 (€H,
d) A 5|4n€5- et hyl - 1H-pyr (400 MHz, D6-DVMBO) 9. 58

(1H_s), 323 10 mno)l-2- 8 47 (14 _d) g 34

M, o) e Bl s AL KTX?BZOaIYIHZf PaligsQt hL7Q O &y | d.34-34

(1H,  S)azdl- 9§1aﬁﬁxlrb)q2ﬁ |’92ﬁ(1MI 9); bk piH il &1zi (r1H d)(QH,
y

) one | Aot SR LTS BUL o 400, M, B0-DHSO) |

s), 8.26-¢dH, d), 8.11|(dd)H.01 (1ERkYD-12kEM) heyazi|n-
7.74-7.64 (2H M), 7.34 Q H ~d), 7.05 1-one (2H d),
6.01 (1H, s), 2.14 (3H) ;91794 (3H s) A7

AL T ORRIST ok SODUREL pgmﬂm TXZTIT O <631
236, 31| 4 (oot IH 6 B 3 &

8. 59 (J|4(5d1)nethYb§/ azol §5)1|<éﬁrﬁo$7381%1)88i (%Wn@,
7.99- 7./ 9¥rdz8HR- mo>2H rslzbmai(a@mnﬂ) mmﬂs%@H(l%H t),

6 as (1" 2H ) PoRT 55 %
(400 M B%ﬁh Lney 7(335_+q2Hst 64(§7Q1Hié 3Byt gl - pher

A-8 2 (4-tert-butyl-phen- | (400 MHz, Ds-DMSO) 9.36 (1H, s), 374.40
yD-4-(5-methyl-1H- | 8.46 (1H, d), 8.38 (1H, d), 8.00-7.89
pyrazol-3-ylamino)- | (2H m),7.62 (2H, d),7.50 (2H, d) 6.24
2H-phthalazin-1-one | (1H, s),2.21 (3H, s), 1.34 (9H, s)

A9 2-(4-methoxy-phen- | (400 MHz, Ds-DMSO) 11.72 (1H,s) 348.34
y)-4-(5-methyl-1H- | 9.05 (1H, s), 8.28 (1H, d), 8.15 (1H, d),
pyrazol-3-ylamino)- | 7.76-7.66 (2H m), 7.40 (2H, d), 6.84
2H-phthalazin-1-one | (2H, d) 6.03 (1H, s), 3.61 (3H, s), 1.97

(3H,s)
A-10 4-(TH-pyrazol-3-yl- | (400 MHz, Ds-DMSO) 12.05 (1H,s) 31832
amino)-2-p-tolyl- 9.22 (1H, s), 8.33 (1H, d), 8.15 (1H, d),

2H-phthalazin-1-one | 7.78-7.68 (2H m), 7.39-7.37 (3H, m),
7.09 (2H, d) 6.29 (1H, s), 2.16 (3H, s)

A-11 2-(4-methoxy-benz- | (400 MHz, Ds-DMSO) 11.91 (1H, s), 362.36
yD-4-(5-methyl-1H- | 9.28 (1H, s), 8.47 (1H, d), 8.36 (1H, d),




yl)-4-(5-nmethyl-1H 8.46 (1H, d), 8.38 (1H, d),
8.00-7.89 pyrazol-3-ylamno)- (2Hm, 7.62 (2H, d),
wO 2801369 d) 6.24 2H phthal azin-1-one (1H, SsPCT/BPRQ7/052267

(3H, s), 1.34 (9H, s) A9 2- (45.{Tethoxy phen- (400 MHz,

D6- DVSO) 11. 72(1Hs) 348 34 ) 4(5 met hyl - 1H 9. 05

byt azol PGP A RO TSR BT TSI O 6,08 o

6. 84 EHHaphllhalaamrhohe ONEH (DHS.28) 218, 0.3 {61BH, s)), 2.23. §1

(3H, s){, 1.97 (3H, s) A(%? s@-(lH— pyrazol - 3-yl - (400

WHz, Dg6-DVBSO 12.05 (1H'S)’ 318.32 amino)-2-p-tolyl|-

A:122 (18;(3sneth®xBBefZdH, (400, MBlz1DB:-ONISOH) 1.88 (1H, s), 362.35

2H pht hal.agi pb-1 -0 . 18-+4. 2 1 L 395 3H,

m 7. 09 sk PG (B @ Sl st o

2- ( 4- nmetpyoszyBehumin ¢ 400 719077 SORIHDNMBCOY .24 1119.1) (6194,  s)|,

362. 36 - 4-( 5- net

Q. 8. ser bk T o it ba83 bk etbab Sesady

- 57 pyrazol - 3-yl am no) { (VH&J; 72 B2H, 2H3.78) 3H7s) 371§ 2H,

d), 6.18 2H phthal azin 5 one (1H, d), 5.21 (2H, s)|,

3.76 (3H, s), 2.24 (SH( I_SI A 12 2-(3-net hoxy-benz-

A|41§30 VHZ2- (2% diDvbEy)- 11. 84(((ﬂMHz$]§)6-D}‘GSOB?I.88(1H,s), 368.14

yl)-4- .2 8. 32

(1H d) %enﬂéz)r %é?ﬂm%‘hﬁr aﬁ'izﬁi'){b’;’%é? 9@@%'9#, 7.124

()1H, t), Hﬁp%zol)z}—ly]pht haI(szrﬁ),ﬂ.&mel((lﬂﬂ,md,)%Qﬁ(.lQB (|11H,

s), 6.84 (1H, . 6.15((1H,. s . ,.s), 3.72

i sy ntmaeinRatgy | B S9032a5 58 b st o) (00 Mz

D6- Dl\/ISO)azﬂ;ll 88e (1H, s),| 368.14 benzyl)-4-(5-nethyl|-

Q. 25 ( 8 .32 (1Hl d) 7 03.7 85

pyr BT @e%anesclbfhp A00MElz. - PMpQ) P 20{ 1Hz).93 (| A4{0-12

am nol) bkt ﬁ (52 S), 823)% ((lﬁH;i)l fS)ZS(ﬂ-({icg,?.mm.?@)

azi n-1-one anesu - :

D6- Dl\/sc))mfé hyl I%fpirazgly 441, ) 7 %?1(3%%@03 (4H¢9.5.80 35

(1H, d).3 arﬁfno()lzﬂ d), Zzﬁ%)73 TO(3HTEY, QMQ(ZH-QW azol|-

(4H, n) %4 (2H, d), |6.00 (1H, s), 5.

3-yl am rPé‘}h in-{me s | 3 08 (3H, s), 2 12 (3H, s)

BhGhal 2L (% 4-dgRerd 19 :E&GE)MH%[ Dl BWIS0) 0 4001HRE,; 368.20

D6- DVBO) 51(1H, s% 368. 20
benzyl) (5-met yl- | 8.34 (1H,s), 8.24 (1H, d), 7.91-7.80
1H-pyrazol-3-yl- (2H,m), 7.41-7.29 (2H, m), 7.16-7.13
amino)-2H-phthal- (1H, m), 6.04 (1H, s), 5.21 (2H, s), 2.16
azin-1-one (3H, s)

A-16 4-(5-methyl-TH-pyr- | (400 MHz, D¢-DMSO) 9.82 (1H, s), 353.18
azol-3-ylamino)-2- 8.39 (1H,d), 8.33 (1H, d), 7.99-7.88
(2-methyl-thiazol-4- | (2H, m), 7.36 (1H, s), 6.16 (1H, s), 5.34
ylmethyl)-2H- (2H,s), 2.64 (3H, s), 2.26 (3H, s)
phthalazin-1-one

A-17 4-(5-methyl-2H-pyr- | (400 MHz, D¢-DMSO) 9.38 (1H, s), 333.21
azol-3-ylamino)-2- 8.70 (2H,d), 8.44 (1H, d), 8.31 (1H, d),
pyridin-4-ylmethyl- | 7.98-7.86 (2H, m), 7.69 (2H, d), 6.06
2H-phthalazin-1-one | (1H, s), 5.46 (2H,s),2.17 (3H, s)

A-18 4-(5-methyl-2H-pyr- | (400 MHz, D¢-DMSO) 9.38 (1H, s), 333.14
azol-3-ylamino)-2- 8.68 (2H, d), 8.54 (2H, d), 8.29 (2H, d),
pyridin-3-ylmethyl- | 8.17 (2H, dd), 8.05 (2H, d), 7.83-7.72




benzyl) -

7.91-7.

WOrRgo7/107469 7. 13

5.21 (2H, s),
1H pyr

- et hyI

4-(5-methyl - 8.

80 1H pyrazol

2.16

_3_y| -
am no) - 2H pht hal -

(400 MHz

34 (1H, s), 8.24 (1H, d),
(2H, n), 7.41-7.29 (2H,
(1H, m,
e (3H s) A 16
DI\/SO) 9. 82 (1H s),

azin-|

?:%n

6. OBCT/LPL007/052267

' 2.64 (3H,

,Ezh%’ﬂ%_r@lbenfylz

%@eme&yyﬂﬁﬁpmo
ol Vg S,
,phhalazir(-3Hdnes) 1

-DVBO) 9.38 (1H,
H, d), 8.54 (2H,

20 WHZD@ E@@%@%M s
8212 (8H740), 62H-I(Hd)dd)87 96!-7(85H
= | |
TR 5
\ (218, @) (e Hhy), 5384 sy, 2, 400

( ,8)333.14 azol
7778.29 (2H, d),

Kl )1%4('52143 M,

- 3-yl am no)|- 2-

2H phtr
s), 5.
2-(2-f1
350. 11

23(-4yﬂ1mi&bmehzy18.

A rVP ey

2701(Bhlansdo)- mo

uilrl?%a%%gﬁrﬂlfg _ 1H-

TT4(YiH 200)-DMSO59.62HH3),

8 RTLRRER 0%

[ (24 Hn),9)41A2H9dd), 7.15 (2H, t),

il B g 5o 3 2k 07

adi, 7.
(2H, m),
(1H, s)
2- (4-flju
350. 11
dd), 7.
dd),
5 26

263(5-8B8luoazol -

begZ)ég 7,13 Eﬁht

4((§1qle
RSSO
Fa e

h@m(?—Hnet) pht
H 2 22 (?H

ymm/lm) DZ BM$ATH.597 1H,54) 38-

33 tsi. s Tz, o787

( 4Q0H Nz, 7. DE2BVET. B (58, (K,

B i Bos)nid by zna%éfﬂ §>

{9112
haI a2|n | - one 6. 11 (1H, s)
(3 5-difluoro

21

N

S),

(12H,

(400

7
(2
. D4
benzyl)
7.99-7.
7.08 (2
(2H, s) 2
4- (5- g
333.28

ﬂ@se)ethgl 3g-RyIH,
aéol(ﬁﬁiﬁﬁﬁt\’)'@ 8.
88 .1 razol -
Ryrigan-2 yra?ﬁmlo)
R pRBaladid- 1-She §
°t hyF 2H pyr- (400
azol - 3-yl am no

(gkgo My%D_d_@MSO) 9 53 (1H, 5),
%454((114; d)ol}g,47$1133d)( Q,Bll (ﬁ@l)d)

P STheTH. T, 156 (M S 32 5
wlzmgﬂogg 5. 9’5(21%1 s) 5.36 (2H, s),

243 (gHgy) (1H d) 8. 47 (1H,

t),

3

'23 (1H 's)|,

333.28

2

d),

R

1 is89ropyl-4-(5-
methyl- 1H-pyrazol-
3-ylamino)-2H-
phthalazin-1-one

(400 MHz, Ds-DMSO) 11.73 (1H, br s),
8.99 (1H, brs), 8.25 (1H,d), 8.10 (1H,
d),7.71-7.62 (2H, m), 6.16 (1H, t),
5.10-5.03 (1H, m), 2.05 (3H, s), 1.13
(6H, d)

284.34

A-24

3-[4-(5-methyl-1H-
pyrazol-3-ylamino)-
1-oxo- 1H-phthal-
azin-2-ylmethyl]-

benzoic acid

(400 MHz, Dg-DMSO) 11.94-11.76
(1H, m), 9.26 (1H, br s), 8.46 (1H, d),
8.31 (1H, d), 7.92-7.82 (3H, m), 7.75
(1H, d), 7.33-7.22 (2H, m), 6.08 (1H, s),
523 (2H, 5),2.14 (3H, s)

376.15

A-25

4-(5-methyl-1H-pyr-
azol-3-ylamino)-2-
(4-trifluoromethyl-
phenyl)-2H-phthal-

azin-1-one

(400 MHz, DMSO) 9.28 (1H, s), 8.41
(1H,d),8.27 (1H, d), 7.96-7.73 (6H,
m), 6.13 (1H, s),2.05 (3H, s)

386,1
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pyridin-2-ylmethyl- 7.97-7.85 (2H, m, 7.76 (1H, t),
7.32- 2H phthal azin-1-one 7.24 (2H m, 5.95 (1H, s),

Wh2®6/1636% s), 2.13 (3H, s) A-23 2-isopropyl - 4pCBEP{040DE52267

Miz, D6-DVMBO) 11.73 (1H, br s)sq284.34
rrethyl 1H-pyrazo| 8.99 (1H, br"s), 8.25 (1H, d), 8.10

"%Fﬂ:ﬂ 6.16 (1H,
ﬁ%ﬁﬂ‘lple%t I azi %L oneg%lp%LeOE Z]a&% H,%%'&'E”) 05 (3H( s),
1.13 (6H, d) A-24 3-[4-(5-nethyl - 1H- (400 MHz,

Metho8) 11. 94-11. 76 376. 15 pyrazol - 3-yl am no) - (1H,
rr), 9.26 (1H, br s), 8.46 (1H, d), 1-oxo-1H phthal -

u - ? Z -4 1 - - Z‘ -
1%13’_!} g ﬁ(ﬁu]l(%% (%lﬁﬁgg(ﬁ@?m _yﬂg Zp%r(r% I—?,l 3 n)ﬁlz’lmlél.o& 82H phthalazin
(1H s), bé‘l@ZIQI c acid 5.23 (2H, s), 2.14 (3H, s) A-25
4- (5-met hyl -1H pyr- (400 Mz, DVMBO) 9.28 (1H s), 8.41

haﬁl}l'ﬁle 19 10§C247C£1i'0'_t§pl‘%)1?_7|1 hydfazme hydro-
sdefH. igremk plortaory t@ q SI]@lﬁ:é nwl@ure of phthalic an-

%%‘]?Fﬁ%i(gg 6%§5% |ia ?—%?/%(9 gﬁgg} atl%f I’EI url%;i/aﬁ gaatgd to 125°C for 2

Ex@ipind thrilallowed to cool to RT. The suspension was poured into water (100ml) and
éﬁ 41:&%}1%?%%@ X(Q’]Féleg)gempltate zlls_s%llr_}-e X W&éz%—dgl(?&&l?)ind the
?en(a‘}nlﬁg lu@aRENIAN0)id Zendobid My dTl@atRIn, Malsaslid &adwashdd M@ a further
ChI or Q&Eepﬁ%{d}%gr azi ne hydro- chloride (5.00g,
g Pa one portion to a stirred mixture
wﬁe Bﬁﬁ&@hb@u@amti@)ﬂ@l %&&ohﬁ)ﬂ&gand&%m&b derW@é@ddltlon of conc.

at RT. The ture was heat 5C f
f#&?fﬂg i g 8VQliPR AP Cnd S %%Plt%t%?%medm ey Qﬁ@ﬁﬁ Ah dried for

tefho
I e e S
(Fh@mﬂd)mstﬂmiﬂe tthBM D€ Opmian stigeduin il wsoll (&3 ehd beated to 150°C for

PR Ry SR 81 ARABLRE ABFREVED s o

9ok mntlbmpremp[tetecfmnﬂmdn tisawnd fidteied| fer @dpdmyledj HDM&DEHB(?)Oml) and iso-

%%%I Ifﬂﬂrat%n Gl?lgg)roc}qu\]Vaéj @Itléd N v $ V0| u I QL gags%%d é)ﬁ‘thalazme

preci d and was
flione (18g,ﬁ@%r3seldh "H-NNR1 (4 0Méfz; DEr(DIB)IS(Dn 1@11v(éHl; he s), 8.3 (1H, d),

?Etség(?tﬁ Fld)?l%a‘é%% 0/jtwgr(r ed g %Egr ol’ ?ESOML)

ﬁhlﬂ niveata dvat dleﬂl?ﬂﬁﬁ‘milmted \&ﬂhphosp]lihmsroa@lmbhmhe aidxdsgd én the Buch-
ga rtengC 1%nql|s ldgstcﬁ e ntl\t/let\ﬁla A t(g give ecof"r'f\:/éplz)%:clhnwezs(ép eﬁif"oro -phenyl)-4-

(5- methyl 1H-pyrazol-3-ylamino)-2H-phthalazin-1-one (example B-1).

Using the experimental conditions reported above (Method B) and the appropriate

starting materials , the following derivatives were prepared:

Example | Systematic "H-NMR MS

No. name (ESI+, M+H)

B-1 2-(4-Chloro-phenyl)- | (400 MHz, Ds-DMSO), 11.97 (1H,s) 352.30
4-(5-methyl-1H- 9.34 (1H, s), 8.51 (1H, d), 8.38 (1H, d),

pyrazol-3-ylamino)- 7.99-7.89 (2H m), 7.80 (2H, d), 7.58
2H-phthalazin-1-one | (2H,d) 6.24 (1H,s),2.20 (3H, s)

B-2 4-(5-Methyl- 1H- (400 MHz, D-DMSO) 9.45 (1H s), 332.34
pyrazol-3-ylamino)-2- | 8.49 (1H, d), 8.38 (1H, d), 7.98-7.91
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15

wise until a precipitate formed. This was filtered,
re-suspended in MeOH (30nl) and iso- |ated by

wo pdovnetdssdn. The product was dried under vacuurPCT/BPIOVES2267

the desired phthal azine di one6(g3 6g, 72%yield).
"H NVR. (400 MHz; D6 DI\/SO) (1H br. s), 8.3 (1H

o 2 o W o NI o WA 4

d) - 26 ’)I | 2 NG
(Esl+) |2 WS 273, 275 (2}% rh)Lr'?rlast“;?rma 1H)m§ T'ﬁg QH
br omi ncltpédlalazumlfﬂmospho Us7.0X Y divitcl @hids)u288 (3, tlhe

Buch- wal d reaction as n Method A to gi|ve
t he correspondi ng 2-(4- :%I’or o?ﬁ% §|)1yl )-4-

B3 net r)AJr(SlMemyt atlel - /[@@MH)Z RHOPIEDE.3Z (I, Isy,ong 377.24

Fepor t e EBeuE R By SARE RS 2R s EANR P9y

startin g4{mﬂrmb|emi3$) 2Mhe| 74Dl a8b (2H dey, ﬂ\Aﬁt(iZHeb, wer e

ey arp PPy o DERa 08 (ke AT BB, |

+

11.97 (1H s) 352.30 4-(5-nmethyl-1IH 9.34 (1H, s),
8.51 (1H, d), 8.38 (1H, d), pyrazol-3-ylam no)-
9-7.89 (2H m, 7.80 (2H, d), 7.58
Qfﬁb‘}%%w azin-1-one (2H, d) 6.24 (1H s), 2.20 (3H s)
B-2 4-(5-Methyl-1H (400 MHz, D6-DMSO) 9.45 (1H s),
BR2n 34 C- py 2-a2-0lmidopbraml)Ab)5-Rret 181481 - fyirbtzol ) ylairdH - {HAdhthalazin- 1
d), 7.98-7.91 WD 2007/107469 PCT/ EP2007/ 052267 - 60
mtolyl-2H"{2H, nm), 7.54-7.50 (1H m, 7.38 (1H,
pht hal azin-1-one t), 7.17 (1Hd), 6.26 (1H, s), 2.38
TBHII) ch)orid2.d20yd¢ael( 1.3, SB6nelf SaMaddeytito A kshisped6n M (5-Methyl-

@?&’r%@}ﬁ y&;}mm%} ?ﬁ(lﬁ_}ltroj)enzé) 8Hp éﬁﬁ ailn?’l—grlleagﬁlxg%)piezﬁ—?)) (600mg,
( bmimhd1y or dietezhylifprd knide. (‘IIEAF)7( 18511X The raktio mdQu{eAkhsdh}irred at RT
\jer%g,{]h éfhn El]\éﬁ g/ﬁf)ia\élpet(a%el_cl U hr%ﬁ.%%l ;gr%stLures c')lﬂd t%'e (r)élsiéu%q’issolved in
Db]MzA{Isa)tuﬁte(d&ohnioh)dfpa:tds@mnazmhlﬁﬁmyﬂrammm}ly&idtqqhtmamml) was
e 5.Tin ori de di hydrate (1.3g,
%Edféﬁﬁanﬁ %ngrzfcfégﬁatﬁ?f% Bspensi on of 4-(5- Met hyl -
The ph’afsasZ\Od:re Sepakasd ﬁlﬁ) t-h%-a(léecﬁhlstph@se back-extracted with DCM (20ml). The
é_pggﬂlﬁﬁzp;ersl Vﬁer F(%‘rg Jjﬁg hﬁ(ﬁ_}y&]é %(Elxﬁﬁaﬁg}]np ld(%_s(gm?r,%te& %ﬁgﬁéduced pressure
foeglod 2-04n Al iX bbkin@yWals (Ssinlethiye dHap yrivb1- 3oy & hogPH - pliihalalhF1-one as
was _.eva un uc n t
i SNV EQorh el 04 Wit br 2SR Eah Fof Oy e BT, 9. 8.0
%QIQM.E%(ZH,QDQ.SEUBM@IQIQD £7. 32;(2‘1@2%7‘7 (142(QH1[11%) Mﬁ (1HG), 5.18 (2H,
t r I.rr or mn € pnases
%E?igégga?&ggéﬂéﬁ t(ﬁléﬁé) L}é@gé phase back-extracted
with DCM (20nl). The
Using the experimental conditions reported above (Method C) and the appropriate

starting material W-3, the following derivative was prepared:

Example | Systematic "H-NMR MS

No. name (ESI+, M+H)

C-2 2-(4-amino-phenyl)- | (400 MHz, Ds-DMSO), 11.90 (1H, s), 333.3
4-(5-methyl-1H- 9.15 (1H, s), 8.47 (1H, d), 8.33 (1H, d),

pyrazol-3-ylamino)- | 7.85-7.94 (2H, m), 7.28 (2H, d), 6.65
2H-phthalazin-1-one | (2H, d), 6.25 (1H, s), 5.23 (2H, s), 2.18
(3H,s)
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25

organi c | ayers were conbi ned, washed with brine, and
evapor at ed under reduced pressure to give 2-(4-Amn

Wob@nayldgs 4- (5- met hyl - PCT/EP2007/052267

I H pyrazol - 3-yl am no) - 2H pht ha%afm n-1-one as an
off white solid (55ng, 10%vyielfd). 'HNWR (400 MHz,

) 9.37 (1H, s), 8.40 15 (2H, d), 8.28 (2H, d),
. 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+) =
Enaerple D347 N3{H- (4o MgthyhéHepopezal exlaraln og dnear Hidrpd thalazin-2-yl-
reported a ( the appropriate
starting ma%Yh il &%V%dac%nﬁ@%l | ow ng derivative was
prepared: Exanple Systematic 1H NVR M5 No. nane (ESI+,
Mmo@. - zmdrmbamwhb2ﬁhdnmlazin{lm mcll)mldﬂds@hydrate (68mg,

cﬁq'(z{f ’]_alﬁld%gft)o ass%géenﬁlfﬁ%f gEbrgthth/ og)%n %ﬁ) &Illgkhtﬁ Mazin-1-one

(73(&% . ngan(g)-lm IpMF (9,528).(Thiel reaj: ion @116151re was stirred at RT overnight. The

B gA Rty S5 B ARk o R 0500

sa@rateifisp hioidn Of Prenrgis sDdiim tartrate tetrahydrate in water (0.5ml) was added

F};({{}le &,] eg{%}%}ﬁof%&nﬁﬁr azol - 3-yl ami no) - 1- oxo- 1H- pht ha

enyl } - acet am de
Th@ploasos @er(s 4eranitedehthe aljpériul phaseiback-exnastedTvith DIOM (0.5ml). The

é lalgfé:ir% ; Bsﬁlz%¥ g&ﬁf)ﬁe&,@%ﬁﬁed wﬁh %rigg,oa)ndvg@gpo?gtgg qn&@r rBduced pressure
- fiveottne -d2sifed- pmoctluab bear yif widtesphd inez 8H%l iddle  (30ny,

o) tio u
q}l?\ﬁ\rqgg LPOO ?igdhzﬂ()lHTﬁ{]% g%ﬁ(/iﬁ h)Sr}ev %%If@sed Ul 003
f%ﬁui)eﬁﬁaﬁiksbm\ésm )t:hé\/lﬁéﬁl ds@2,H38%0l ved i n DCM
(0.5m). A saturat ed sol ut| on of potassi um sodi um

ve: )4%?10 %gﬂicglde%ﬁ q&’)ml

éépmmdt e/ds dt@enaqtuemlfsﬁl btmceméeammnbmbe?dl -phthialazin-1-one
D) o, H1Poy RERE S U E S B COPRE I MBS v

rine, apor er re sure
ghvegirtddet Bé"snvcmi rBblfus;aﬂveaswasnreofOfvedzvblntd@r rscblqedi p{23mg, IM

%T@&ﬁga)eﬂn%; ot O wggl%%i;aﬂgd PR on Bl Mkl 1K Fhe sotvent

Ha2fen(def] user rvBice&EBlesjure. Thairkhidu S8, tRifurd®d . with EDGM to give the

4%o%r th%gﬁﬁ(ff‘wﬁgggoﬁga@gﬂﬁg%% %%@EW@F d@v[ §3722,3742.

m xture of
Ahymorteid wad themuseberthy Byclprilp ahadmad destriteden M@y, to give the

SR 0L I 3 SO DS AP 201
sethydRphanak-acetrové exadple D-éduced pressure. 1M anmoni a
in MeCH (2nl) was added and the reaction m xture

?Jtélgg R Qlimlefia coﬁﬁ&]ﬁtl(ﬁglr ted 268y et‘hgfr?@tﬂ %gdymﬁ?ﬁfp%ﬂiate

ced pressure ere ue was riturate
stertigigweaterids , the following derlvatlves were prepared:

Example | Systematic "H-NMR MS
No. name (ESI+, M+H)
D-1 N-{4-[4-(5-Methyl-1H- | (400 MHz, De-DMSO) 9.94 (1H,s), | 389.27

pyrazol-3-ylamino)-1- | 9.26 (1H, s), 8.42 (2H, d), 8.32 (2H
oxo-1H-phthalazin-2- | d),7.85-7.94 (2H, m), 7.52 (2H, d),
ylmethyl]-phenyl }- 7.31 (2H d), 6.10 (1H, s), 5.18 (2H,




product as an off-white solid (398ng, 71%yield) M

(ESI+) = (MH) + 372.2, 374.2. This material was then
waised/ 10164 he Buchwal d reaction as descri bed i ne@EEPDA7/052267

A. to give the corresponding 14-[ 4- (5- Met hyl -

| H pyr azol 3- yI am no)- |- oxo- pht haI aZ| n 2- yI

et IIyI I I = abCl al LJ UDI I U
t he expeafxlﬁhllrrgl}} al conditions’ repor e)d a%@ t hod |D)

BAz2l t he N&M}l[ bibxoat-€1H-st ar |t (400 Mt ®6|-]a]\/IES;O)tlﬁd6f(d)HLsa)\Ni 37§.29

VE No IS azof(%hﬁnﬁﬁi&'e T PRI e R R R

(400 MyphtigazDVBEQImEh9Y- (|14, 7.8Y-7.7389H24), 7.50 (1H, d),

(o oy TP ERARNE, 2 s 1 78608 Sefftn, 127

(2H, d), ylnethyl]-pheny|$:5.70 @H,ERH.98)(3H6s)10 (1H

S}—5-18 (2H WO 2007/ 107469 PCT/ EP2007/ 052267

S}
acet am de s), 2.19 (3H, s), 2.17 (3H, s) D2
N-{4-[1-Oxo-4-(1H (400 MHz, D6-DVMSO) 12.16 (1H, s)
B/l?eﬁlo’lm pyrazol -3-ylam no)-1H 9.84 (1H, s), 8.38 (1H,
8.25 (1H, phthalazin-2-ylmethyl]- d), 7.87-7. 78

&%%‘} g% @hllé‘rO (Tﬁhggigy@}ri@q? %gﬁ)%gg%gﬁ one
Met hod E Example E-1
& m‘ﬂH*"h‘@mf ﬂﬂdneﬂ%mmatrm k Lspmmmzm@moaw i a8mmol) was

iusHe E.%:%@g%g andg)?_ltfh oar% L e:‘rllt %;Poml e (§% B'% gm%ll;]oel)cjwas added
lnmrfé@f)r‘(l@{)ﬁmﬂ.i)heamﬂ:tlph d’xsqﬂbd)ta)ltfbﬁup ént2dboon. ddu(tbé: figtion of phos-
%‘%(grgggp%ntz\%argﬂl &g O:gngﬁn?‘“:lbgrgsr gdd%ﬁ faﬂgghtrggctlroﬁl %tatl 8g?r a further 24
bbms.—Tl’peheacmloﬁ vmsrab@lbd aRétend pouleg 1nt%0¢:mslvatemﬂ“he aed;dbnh g prempltate
T T AT T
fﬁlwucte(QBJSg) ng precipitate was filtered and washed
d o
Shs Polfrtee 8 el T 30ad 0%l ER18HE: Bgior 2brs he
veastiausparded tb lR"[H@@l@o(uZ&DmQ’Tic} wated ahié gteadsul tn g 2@Epftae filtered.
h Th L d

Foelied e R RaelRR G Poal GreboB rPRUlEE0 e v as
s olhitd solas 'MaSMEd (400 MH@D@JIDMSG))M % 1Ho \7\? B2é (llﬂlﬁddg 8.03 (1H,

1 0% ite soli
idNT B RO %%@ﬁ}% ) STy 625 (1
dd), 803 (1H, 15 ddd), 7.96-7.90- (2H n) M5 (ESI+) =
B-IEbth} 2225 n&%-2@phthalazin- l—one: 4-Bromo-2H-phthalazin-1-one (10.38g,

| - 4 br - 20 pht hal azi n- 1< ; .
Som v T SR RE DRI I3RS RS 5B i goyhipgas aaded Nt
(ﬁ(ﬁ&dl Soedddq. Imhiobyets DB sagpeh den (IDkH). TheGnik)ure ®as sthiral at RT for 30

s t%gr(lj Egnz';f?bkr'omide (13.82g, 50.8 mmol) was added in one portion as a solution in

™

DMEF (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 chromatogra-
phy (gradient elution: 100% heptane to 20% EtOAc: heptane) to give the title compound
(8.16g, 56% yield) as a white solid. "H-NMR: (400 MHz, Ds-DMSO), 8.30 (1H, dd), 8.03
(1H, ddd), 7.97-7.91 (2 H, m), 7.34-7.27 (5H, m), 5.31 (2H, s); MS (ESI") = (M+H)" 315
& 317

This material was then used in the Buchwald reaction as described in Method A. to give the
corresponding 2-Benzyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-2H-phthalazin-1-one
(example E-1).



(60% 1.55g, 46.2mmpl) as a DMF suspension (20nt).
m xture was stirred at RT for 30 mns then benzyl

The

whe@rildae{ 13. 82g, 50.8 mmol ) was added in one POI/EPIINT/052267

as a solution in 20 DVF (20mtl) .,
was stirred for 2 hours then t
Gt R RS A0 AR RO OO BB spppopr s
mlateriabn thaolowhgpleangiveowa@yp Eta®Al: hept ane) to give

the title conpound (8 169 56%y| eld) as a white

The reacti on m xture
%e DMF was renoved

S Sy o 70, B R 7 3ac7-27 (5 my 9%
NeH, s)naW8 (ES|+) = (M+H)+ 315 25 & 317 This (ESI+, M+H)
elsg:r: kle;dgl N Blt:g Eog i {o give 'tEﬁe co}resp%ndl }iaa 332.08
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J1 - L+ gyegel 23kgiol Paah sISIHOR. 537008ty Mg 4o
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. 2Hophph@lahzinAt- bn@r1e312,s2,61.IzB¢dH,a), 1.32 (6H, s)

E-3 6-Fl uoro-2- |anrn (400 MHz — D6- DMSO)L 9 _09 (1H,

5% 302 2g-(4Meihiops: neq KHONHZ BePMEON 243 ol sy | [390.14

g. (5)8- ; gﬂaeﬁﬂjﬂz dmeth Py Q.ZIQL(EE; &'iﬁ&:mf(lﬂ)l;cli)@é%.ﬁ)@(iﬂ)d), sg :

. 09- al azin-1-on . d),

1. 14 (6M ?] ‘&%5 @eﬁﬁ I Z%ﬂﬁz L, M4 34&%2 d%zﬁgwsc»

9.43 (1 yra?z))]: 3@&%1116) Jlamyd))sfzr@xrps)emm (8H49, ilﬁ d),

8.22 (1H % 00, (2H, yl]-4-(5-net hyl -

7. 93- 7.|g41-pbihal 1?“?)4(? ) d) 6.12

Py azol Qd[iyﬁi (lH(4(§0)MPH D‘LDMSD) 9138 (&Y, (5H,390.15

s), 2.11 Ehtha azi - éﬁl\/& LH

2- [ 2- ( 3-PhERHbRYRXO(Edb0 M&fB (E)H 3) (oHad, (9#17-8) |

398-21$ ggh&my&ﬁaﬁqum el e, B) 43 1(AH, df)7.498:.21(oHLH, (),

7% U pyrazol-3-ylamino)- | m),7.21 (1H, d), 6.1 (1H, s), 5.57 (2H,
2H-phthalazin-1-one | s), 3.77 (3H, s), 2.09 (3H, s)

E-6 4-(5-methyl- 1H-pyr- | (400 MHz, D-DMSO) 12.06 (1H, br s), | 444.23
azol-3-ylamino)-2- 9.41 (1H, brs), 8.64 (1H, d), 8.45-8.36
[2-0x0-2-(4-tri- (3H, m), 8.14-8.02 (2H, m), 7.75 (2H,
fluoromethoxy- d),6.38 (1H, s),5.79 (2H, s), 2.30 (3H,
phenyl)-ethyl]-2H- S)
phthalazin-1-one

E-7 2-(2-Benzo[ 1,3]di- (400 MHz, Ds-DMSO) 9.26 (1H, br s), | 404.18
oxol-5-yl-2-oxo-eth- | 8.48 (1H,d), 8.30 (1H, d), 7.97-7.88
yD)-4-(5-methyl-1H- | (2H, m), 7.75 (1H, d), 7.56 (1H, s), 7.12




yl]-4-(5-methyl-1H (2H, m, 7.61 (1H, d), 7.49-7.42
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2H-phthalazin-1-one

@)16 (@ H°>§) @lw(h HS)i) 829 (1 H,

;(/(K?p MHZ By 331 %1 elnilng) -

), 1

dd) 794 7%2(2H m), (636(1H s),
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(M+H)* 296.12

.34

E-12

4-(5-Methyl- 1H-pyr-
azol-3-ylamino)-2-
(4-methylsulfanyl-
benzyl)-2H-phthal-

azin-1-one

(400 MHz, Ds-DMSO) 11.88 (1 H, s),
9.21(1H,s),844(1H,d),831(1H,
dd),7.94-7.84(2H,m),7.34-7.30(2
H,m),7.25-721(2H,m),6.11 (1 H,
s),5.19(2H,s),2.43(3H,5s),2.19(3H,
s) Tr = 1.87 min, m/z (ES") M+H)*
378.08

Example E-13:2-(2-Hydroxy-2-phenyl-ethyl)-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-

phthalazin-1-one.
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(1H nm, 0.52 - 0.46 (2 H n), 0.43 - 0.37 (2 H, m
Tr = 1.54 nin, mz (ES+) (M+I—|)+ 296. 12 E- 12

wad2q03AMashy| - 1H pyr- (400 MHz, D6-DVSO 11.88 ¥AT/EP208)/052267

azol -3-ylam no)-2- 9.21 (1 H,_ §§7 8.44 (1 H, d) 831
(1 H (4-methylsul fanyl - dd), 94 - 7.84 (2 H,

g%d?iéw br#ol%gi 1%1% (?@gﬁ? ﬁ%r?l%ﬂ‘vwggaﬁgéds Jfl%ng'%guoznzt%% stlrged%&lutlon of 4-

&-¥B:tH(3- 1H-pwpzol B-118m{i®) H- (B pxoF2- phenylgghyh -2 -phithalpEg+)-one (17mg,
g%rgyz_o_l)( g?eo%?g;pf lﬁF Igl rnl) T er 3actimz guxturehw?s stﬂed at RT for two

bburd- Aditearihin diyme k- Wmldadawzhcnmpl@monsv\mmomﬁ s_ter'ml@gnaterlal MeOH

(g_ 9915(1691521%% er a@‘éoé&%tﬁ'f@ \pa% 89 e‘fillﬁja%% u(n%gpv cuum. The
By e e ¥ oy

sotlting @ﬁn;lcblfe Wh-s purified by ﬂash column chromato graphy (elutlon 97% DCM, 3%

Y Suh Y] =
LRRP D B U PEBbad R P S R 51 -
E\/Igﬁ)l ﬁ6Ir91E (1 m). The reaction mxture was stirred
at RT for two hours. After this tine LCGM indicated
ﬁgj .e consunption of starting naterial, MeOH 5
%% nml)" was added and the reaction mxture was
concentrated under vacuum The resulting residue was
Emrnplie &ill: by-1$dpaigpylelo(Summthyhd Hrmtragpl Spriym (ne)) vt inorph oding6 2H-
3% I\/E la%gl g the title compound (2.2ng, 12%
yleld) as e50|d M5 (ESI+) _  (MtH)+ 361. 98.
I\/Ethod F: 10 Exan'ple F-1:
it L.4-Hiomer Hydiazige hydnater(89.6Z-hipinpdip was

i - | i .
%?ef?éhaﬁ%“%ﬂ té‘é k3 BNt ol e 41905,052mo i
AYKEt L) EﬁRﬁgThd}n&&Im Was Weged addOEC ifer ZDIIItﬁer aid thef atléwed to cool
a stirred mxtyre of 4-njtrophthalic anhydride (100

tp BD. l%}ls)sohqi was fiepted, (vg_asbeés with water (30 ad diied ipthe Vac%um oven at
heat B 20 Rouid 0 aive theh itkOptithaldRifon €3 g adgvp e tMSERIIt) 1M +H™)
to RT. The sg(lglgd vvasflﬁwgered vva?lg%d Wlty)iﬁ vvate? ®

Oml) and dried in the vacuum oven at 50C for 20
hours to give the nitrophthal azi none (959, 88%yield).

Mi(rES-thono- QM*bﬂ'thalaﬁﬁsl one: 7-Nitro-2,3- dlhydro phthalazme 1,4-dione

(550, Biipa ot van S RGE WL gnd Phousiost, g absiigde (759.0e

W3SmaYSRendes in nhla@%oftﬂon@ahd me@él%nﬁ@fedgo rdeﬂux forh24 hours. The
e In thr

pent abrom de (789, 0g, 83nnl) was a

[FAFHQTHMES GoR ttﬁ§ @g’d’(qué?ﬁi %aﬂ@d%g)ramtgszrffsahlnz@rwpﬂate filtered
ﬁmymshea mhrmtb%emc@@@bﬁﬁiuw(1807g)and pour ed ont 0

|ce % and the resultlngE)rec:|p|tatefllte

aht C%H?H% Ciil s waPeRdgdgn g Qe t heblg ppdecypo bty C for 2 hours. The
£ch&@e) was cooled to RT and poured onto ice (1.5kg) and the resulting precipitate
P g g precip

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-DMSO0), 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 (ESI") = (M+H)" 269 & 271

7-Nitro-2-Isopropyl-4-bromo-2H-phthalazin- 1-one: 7-Nitro-4-bromo-2H-phthalazin- 1-
one (84g, 0.31mol) 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

RT for 30 min 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 whereupon LC-
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This crude material was suspended in HOAc (1.60L) and
heated to 125C for 2 hours. The reaction was cool ed

wo eooRToaed poured onto ice (1.5kg) and the resedT/EPIP07/052267

precipitate 25 filtered. The _s%%_id was washed with
water and dried to give the title conpound (84g, 68%

%(_/%Se%g%qula(,)‘?,s}/aglnggfﬂ(l%&ai %{n,a'nglx.ﬁ glgﬂ%(ti?&fli)@ag &%@%N@% (?.?E‘Q).ISmol) and
thet)reactign sdrre¢d fr adyirth®, Al quisd Thd DMB wasrgnal)velBn ((@Slagyum and the
+ . . M .
AP E R sl purind by sissosioe eplima semcpaghyfeluion: 92%
Feptiuter to-346 BHdho-t2 v th dhtatleazinmpound368.8ael0f@vigd) @s Blightlygllow solid.
kS i [ hyl ' N
i e g DA B L
susp@hsd)on (200ml). The mixture was stirred at RT for
30 min then 2-brono-propanol (7.7g, 62 mmvol) was added

V—Miﬂg—Zp—goFfo?_)&l—@%r@mo%—ﬁﬂt@i%giﬂj 1-@%51 %ﬁ?@%lg?%%gg#f&omoQH—

vioh2Bein/ o4 6R0RLCDA BHRRD s 0236 in-a66] MixtsipovdOROMd water (150
i . P g .
?%)ag%gﬁ]% s%h@ﬁ l)\x}ag %%Feﬁﬁ?%' ﬂbgvde;r PZME é.Omoﬁgggg%thrated HCI (1

e TeactronStirred
fal)y, theemixure v hsate 8 OVEo A seer ey édter thdstime.Ab e teacerdmixture

LA SIS O LSO ly NG N UCEESBL K o
Et00Mal), and th¢ sadutidrewss doneersorgsiowniir (381uByto Favthyitige dympound

b gk I sl dyr R (400 )i
sEagob iy A S Syt AR o CRe il
MH, s).77. 133 1(H6H), 6137 (2H, 5), 5.24-5.09 (1H, m), 1.23 (6H, d); MS (ESI") = (M+H)"
%84;\]5{31'0' 2- 1 sopropyl - 4- br ono- 2H pht hal azi n- 1- one:
-Ni'tro-2-1sopropyl -4-brono-2H pht hal azi n- 1- one
(4.69, 0.015npl) was dissolved in a 5:1 mxture of
EtMy»iphatin ewdtleeprop Aat-bran o-2iaph thalezin ol-oné: die aseditmaddd-Amino-2-

LEPRRPHBEbmb 2t dlunafl PR L0 309 GERABY ih BAE (S { as added
Ptagsiun aiubonatme2g, Od4melcafterd mink isr(@-chieisetb Py btbdr ¢t g,

L I

Eord8 mi dieateatithe ndeplefacungmmpoog oy gatting nidteria apd thpguture was

ol SRy et Ml e g Bhl R By gyt M EAS ooy el
Bomt 77002 ptaie, 3@ FOBc DO divdhe njle cdmpBur(dsid, 22l P0% vield) as a white
") = (MtH) + 15 282, 284
- Mor phol i no- 2-1 sopr opyl - 4- br ono- 2H pht hal azi n- 1- one:
Thisanaeaiialtwiae theofusdd inthp Bughwald reaction as described in Method A. to give the

- 4- - t i n-1- . 84, .
BB ERY 5 0 AR ZE AL B pmorotin 2
plathblonat Eof@xa@p@ipl ). After 5 mn, bis
(2-chl oroethyl) ether (0.41g, 0.0028np1) was added

R PR BRI oyt S B oo s

oatesiatspthiedollofing tlemvakives wiae erepatedand t he m xture was
cool ed, concentrated under vacuum and purified by

anrnlkbas

sh—qotynachroratogt Ry (et t=—t+om—70%heptans;
5‘5@?@?()&%‘1&#%&6@ ve the ?ﬁtblmc\a/ﬂ{éonpound (0.2g, 20% MS
Noel d) |asm& white solid. (ESI+, M+H)

F-1 2-isopropyl-4-(5- (400 MHz, D¢-DMSO) 11.86 (1H, s), 368.15
methyl-1H-pyrazol- | 8.97 (1H, ), 8.29 (1H, d), 7.57 (1H, d),
3-ylamino)-7-mor- 7.52 (1H, d), 6.35 (1H, br s), 5.28-5.20
pholino-2H-phthal- | (1H, m), 3.79-3.74 (4H, m), 3.21 (4H,




This materi al
as described in Method A
wa@enraspendi ng 2-1 sopropyl -
1H pyrazol
1-one (exanple F-1) USing t he experinental

- 3-yl am no)

- 7- mor ph

to give the 25
(5- et hyl -

i no-2H pht hal azi n-

was then used in the Buchwal d reacti on
PCT/EP2007/052267

condi ti ons

reports
mat eri g

Lé.Zfﬁu {Method
UER

PR

foll ow ng

6H lal l

%ﬁrlvallvggﬁkgﬁ30 repar ed:

g

Blanpl e
2-1 sopr
368. 15
7.57 (18
(1H, b
3.79-3.
PCT/ EP2

%Qé‘c{l%l Pg %ﬁa(z

_Pi)o 1QL?_|212—18n,5)hth 10

Q@int DBﬁQG? - 67

20 (6H

2Sgspropgtd-C5- 1H- r

r azo
ylai)uno) fiS—lylloa-m f

qma\mmom “RAVIBOY ES8S-( LEMBH)

S0 gy YRR Eod g o)

16)4114ded) 6’3521}(1,15515 24)-5.16. 35

ML I et

aﬂﬂnﬂb]dhﬁ6ﬂbdrured) 2.23 (

B62.37
d),

3H,

S

B6" Divs(
9.19 (1
3-yl am
5. 25-5.
n,
2-1 sopr
8. 35 36

3.4

o> lﬁpfggﬁ(‘m s)
thetByl; 1H8-pOrazILl H,

O

%gégigﬂéthyl4oo

3%H p
4h31idS-2Haghthal- - ¢

sapropl -4- (5 (400 M-z
R DY 57
(tHL, brk) B0 (1H, bsy), 6.33 (1H, s),

H, 6.3 S
b Lty 96 56T 751
i (BHH), 206, (3H, 281636 kKbHA)) F- 3

MHz, DVSO 9.45 (1H, br s),
Hipyrazol - (1H, br s), 8.03 (1]

369.30

H,

H

B S,

&Eéiﬁ&lldgﬁfﬁﬁeth-
%éFPY%%Ol 1yl35

o bl iy

L4 - g, S)
7? (4H

Ianﬂn&)'is'nmrlpho( 4(

Iln(

{¥GCAIHOD;-BMBOY 9.50 EHH 217 (

RNkl bk NP
)@d 4- D83 @YB@)) 8.1301K 11

Sﬁaﬁaﬁ 1034t thy d S 10
3321H(nhtﬁalmo(mﬂ 5) 22 (2H S)

Qqne

s)l,

1H7.30
br

isglafﬁpblpw‘* 7-(/

Jmé’t fﬁﬁeraﬂﬁi jhyl

1H
53 ey

pyRBLsIBnbAH

[azin-I-one s),

éﬁwh thajasin- 200

1-(4QO4M@ZWECIWB‘)1H7®8§ 6& 1H
(pﬁmgr 231 mH lad) (AH %1@ s), 6: 3@1

s bl s gt ¢
(ml;m?- 23671 i§$“l(4H m) 2(37 (3H,

35 ,d)
wHiBS mb/sbj@@%ﬁ(m s),

Hzﬂﬁbﬁ)bbyllﬂ(ilyf ay

- rflethyl— 1H-pyrazol-
3-ylamino)-7-
dimethylamino-2H-
phthalazin-1-one

@400 MI&/D§-DWSOy 9.27 (TH, Sy L,
8.27 (1H,d),7.41 (1H, d), 7.35 (1H,
dd), 6.42 (1H, s), 5.36-5.29 (1H, m),
3.16 (6H,s),2.34 (3H,s), 1.39 (6H, d)

®7.36

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

327.30

F-8

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

(400 MHz, Dg-DMSO) 11.82 (1H, br 5),
8.77 (1H, br's), 7.67-7.56 (2H, m), 7.20
(1H, d), 6.26 (1H, br s), 5.26-5.15 (1H,
m), 2.84 (6H, s),2.22 (3H, s), 1.27 (6H,
d)

327.18
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3-ylam

met hyl -

pht hal azi n-1 - one

no) - 7- dd),

| H pyrazol

6.42 (1H, s),
di net hyl am no-2H 3.16 (6H, s),
w@ 8id7/1at469 pht hal azi n-1-one F-7 2-1sopropyl
3-yl anmi no) -6
F- 8 2- Isopropyl

5.36-5.29 (1H,
2.34 (3H, s),

m,
1.39

i - met hyl am no- 2H

4-(5- (400 Mz,

- 4- (BCT/BR200B052267

g@;;'v?m;(sggcggmgy%? fzs(g) %ﬁ BMST?)%![%) G By Hazot35341
3-yl am 152(151) pﬁazc(lﬁ-lyl d), |8.926 1K1k s)b8.230)1H,5r 2675215 1H,

di met h 6 , .27
Corr a0 el i G0 T 50 63655 (Hor ).

PCT/ EP;.@Wﬁ@Q&Q@TOpy168 B:29-%1§ GHlyw), apvo@yls) 1(9B0 NHz,
DVSO) 11, . b .|90
(1H, )brjzéf' Bh@‘%‘gém(gﬁﬁg 13553(“4[ my hPHi e & ks hyl -
(1H d), 7.24 (1H d), «32H5m31 1)|+§5 (BH, 83),
T80 3 %ﬁﬁfﬁgﬂé‘%ﬁfi - ORI PMRO 0t (R 9 feig 7 4)367-22
0. 98- 0. SBetKl)’dH,Hmrazﬁl—G‘S((HJ-ﬂ) a3 (FH.AD, 7.57 (1H, dd),
2- 1 sopr - 4- 400 8.32
367 29 %n% ()%H éyraz%@%%o%ﬁlg S%é%ﬁ Illsg%i% 7.57
(1H, dd )paperiﬁ‘lﬂy—llegm%b) 17418, 42.321¢3H,S), 1. 75(6H B35 (1H,

, 3.49 erdnl H s 2.32 (3H, s
?70 (6H ht}gﬂlap 10 NSht hzulé??ﬁH( Jone )1 39 (6H( d) F) 11
g-élgsggr QpLgbpr@pylSé% (fﬁ 250 M?\iE@MS&))&BSE{GlH ,SB B. 2)38 B53.18

. r a¢

7.11-7. é%et%;ilHH P’o‘r ZLS‘ ‘g? z%g I‘r‘r)dg ‘é?géjo@i;ﬁ s),
5. 33- 5, :Bgylérilhlo)m)-py@ 3() m); 6.35 dim; s% 3{33'- 218 ((HMHh),Br399) ,
Cort 1) "mifhoa T e ampr . 2 I E 0B i ).
2- | sopr| @yt aldrid-3-diet hyl -1 BiHpMr @z ol - 3- yl am no) - 7- met|hox
v-2H nhthalazin-l-onels5 7-H

d~- 2- 1 sopr opyl
Concentrated sulfuric acid (17nl)

Mesiddutii on of

7- Am no- 2- | sopr opyl

- 4- br ono-

2H phi hal azi n-1 - one:

- 4- br ono- 2H pht hal azi n-1 - one

was added slowy to

Example G-1: 2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-methoxy-2H-

phthalazin-1-one

7-Hydroxy-2-Isopropyl-4-bromo-2H-phthalazin-1-one: Concentrated sulfuric acid (17ml)

was added slowly to a solution of 7-Amino-2-Isopropyl-4-bromo-2H-phthalazin-1-one
(4.6g, 0.016mol) in HOAc (50ml). The reaction mixture was cooled to 0°C and a solution

of NaNO; (1.52¢g, 0.022mol) in water (10ml) was added dropwise. The reaction mixture
was stirred for a further 20 min at 0°C prior to the addition of urea (0.55g, 0.009mol) and

cold water (50ml). The reaction mixture was then added carefully to a refluxing mixture of

sulfuric acid (28ml) in water (115ml) and the reaction was stirred for a further 10 min at

reflux before being allowed to cool to RT. Upon standing, an orange precipitate was

observed, which was collected by filtration and washed with water to give the title

compound (4.22g, 93% yield) as an orange powder.

7-Methoxv-2-Isopropvl-4-bromo-2H-phthalazin-1-one: To a stirred solution of 7-

hydroxy-2-Isopropyl-4-bromo-2H-phthalazin-1-one (0.4g, 1.4mmol) in THF (5ml) were
added successively, KyCOs (0.59g, 4.3mmol) and methyl iodide (0.22g, 1.55mmol) and the

mixture was heated to reflux for 24 hours. After this time, LC-MS indicated complete con-



(4.6g9, 0.016nol) in HOAc (50m).
was cooled to OC and a sol ution

of NaNC2 (1.52g,

The reaction m xture

w@20220md9 in water (10m ) was added dropw se.PdhEP2007/052267

reacti on m xture

was S

tirred r a further 20 mn

at

OC prior to the addition of urea (0.55g, 0.009nol) and

S

bR, and

toare

of Bkl b

b lefAh! rﬁ&uﬁ‘e X

uxing mxture o

i

F@ncﬁﬁ?gﬁ{f iﬁgder vacuum.

&lb¢ cesidpgmi) rd- dussné'teérm E1Q5¢Tﬂ.§0frdh and weshed aathi wate@s< 30ml), the

Skt

ﬁ{c‘i‘ ef Qhs &

{ Was, ooe{du({l\rf[ g%@ ]fﬁfrgzpédnan%tco &ftﬁa% PREP (/ﬁ:ugﬁf t%gglve the title

on st an an orang

mp@qmd(@t%igmw o yiells es medl;anghp@\hdfwas col | ect ed by
filtration and washed with water to give the title

R

gl usdP

"{P%a
sopropy

£Met

one:

B G 8 RS A AR

ﬂ“%i A. to give the
0 a

sarrgsperlis g PUsipyppdfd- (B-methyl-1H-pyrazol-3-ylamino)-7-methoxy-2H-

Mﬁw PO RREPEG

4 3mm|

2007 107469 PCT EP2

starting material,

) “were
and net hyl
ﬁl@gﬁhfeeXpmlmmfra cagalstinsaerdtadabeed (Msthpd

étllttﬁ"lr n‘izﬂéﬁalg | (R oﬂo@&%&iérﬂgh%y\@e

and 1

i odi de (0.22

QBRlgl € con WO
sunpti on of

he reacti on m xture was

052267

q)brono 2H pht hal azi n-1 -one (0. 4g,
added successively, K2C03

1. 55mmol )
)gnd {tlag @ppropriate

Ewmerdat

X _30ml)

-di s9

Sastematimder vacul,
Qlla}{ﬁ:d in EtOAc (
, the organic |

iril-NMRe resi due was

b0nl) and washed with water
ayer was dried (MgSO4) ,

MS
(#SI+, M+H)

title
powder .

deri vat
M5 No.
MHz, D4
nmet hyl -
(1H, s),
s), 5.4
s), 2.9

6ilterd

reacti d
correspoy
2-1 sopr
y-2H

?ﬁje aeF raéiﬁ r§ R rgf %T"g'é

@-hopropylreéht r at

%Eélfﬁﬂ #&8128;129-

terial
Wlmndbgan@tbexy [

opy,pﬂ%l ](aém 1- oP]e

ht hal azi n-1 - one

o (U0 Bz, NaDMP X B2.¢ MéEl she

Sal UG AR 8
\TRBH A 52 61 Hgisy e 4n5.39

&]'E,pn;) 4.10 (3I§ ) 286 3I§ s)7

razol
éﬁ@lﬁ@lﬂed)G 1) USI ng . the

314.32

d

tlhox

arti
invaBylvid-@ ypzelpér

9%1%%6&%%‘}%%
Rkylplyetlnga) -2H- 9.
é)hg¥| aln 2}_%167 nef

ht ha
6 (3H, s), 1.50

(250 M

&t hyl
7. 89-
7.59-7.

m, 6.
5. 29- 5.

=z

2.

(v

"'.J?’FLS@PB%-% 5 8

In@eth ylo)H -pyLaayl 3-d

52 2- th
Py TgRHG
B3ylfnbHoxg)-2H2. 23
phthalazin-1-one

ngOWIH“z“D \9V?2 H‘H‘ b?”s)
n eriat
=862£&faﬁr(ﬂfhn8y&ﬂ@hﬁ{ idg, 'A.S‘P NI\
7.5%1 ?(1%&%_?%27’40(%, aft+(53:7 §400
5 a0 6.52 (1
DoSHB (L 48 gngd ¢

0 (3
BR3 (8, & R3 At dpr opy|

-4-(§-

)

R

85

! hr c) 201

8 T e N YAT BTN

873718 ]d)( 8.6 (18, dd7, &4 (11,
1H,

Al dersa (el 380 £

0 36\(119)dd)17.39-7(46 ] Hohn), 6 33

(1H,'s), 5.36 (2H, s), 5.31-5.19 (1H,

m), 2.24 (3H, s), 1.32 (6H, d)

391
d),

N—r

G4

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

(250 MHz, D¢-DMSO) 9.13 (1H, br 5),
8.64-8.58 (2H, m), 8.42 (1H, d), 7.76
(1H, d), 7.58 (1H, dd), 7.52-7.46 (2H,
m), 6.34 (1H, s), 5.41 (2H, s), 5.32-
5.18 (1H, m), 2.24 (3H, s), 1.32 (6H, d)

391.21

G-5

2-isopropyl-4-(5-

(250 MHz, Ds-DMSO) 9.09 (1H, br s),

413.28
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- 1H pyrazol
yl am no) - 7- (pyri di n-

-3- 8.73 (1H, d),
d),

3-yl nethoxy) - 2H 7.55 (1H,

(250 MHz, D6-DMBO) 9.13 (1H, br
8.57 (1H,
7. 96PdT/8P2007/052267

dd), 7.49-7.41 (1H, m, 6.33 phthal azin-I-one (1H

i) ézdtéﬁf,‘ét@”g Eyrza ?sop'g' I(- ' ’ )Di\/E;O)
g. (153 g 1hlankino Yy (238dr-21 dcir)emw)(nﬂw)pwhﬁdmskl ,m),

yl ani nc)SP%‘?ﬁ% ¥1rgél?ox§> 4%:?) 2Iq’7t 62(%35 H™7%2-7. 6
(2H,  42§- phﬂlla_taxm}Lth 714H Bb3dir¢dtR. 7§ Y2H3) LRA(3H, |s),
Ei. g% pht hal azi n-1-one b 1§3§1116125&) 2.24 (3H, s),

} (6H d) G5 2-|sop (250 MHz, D6- DVBO)
G-©9 (1A Hpdrosy-2-14k3. 28| WO02A0Z DODMID) 11.84 (1M, s), | 300.33
PCT/ EP2007/ 052267 - 7 H H,
dy, 7. e@r?ﬂyaé)met}‘.yke @1% 1}# %%y%fagf )zg%m(ﬁgzjd)

2. gg ggﬂﬂ tpymzcﬂ B 5. ég AL, 58r@1H dpAabi(hH4dd)l 6.82 hoXy) -

v ot hamid 2t ol (st 160 353 G142

CHelymeon O qe.ioan 20 (100 ird

G0’ 50 ( 7|—_Pfﬂé1)or01§etggxy(%1_| (@U:Mg_zzy%{%m 720301 H Broy [ 350.13

1H py)r Elgsﬂpr@ﬂhml(Sd)letlI}'? 58.3( 1HI, 16h)s), 8761?(5}{11% 76d) 236. 32

am no) -+ t ha

(3H, azﬁﬁ?maﬁ@lé;y]l 4?2Lﬁ ? 7%‘,?3%1%1'4@ B (fi;

7) Di glstqixgﬂ@)t DHXph-tEall (43@) 9477 SDB/SGIQ Slrn)g,?ﬁgf’%la;u-)ls bg o1

S I SOPro - r s .

(1 H dypzingl eéepyl psllH-p 52’92&13% 7.49 (1H, m, 7.43

?ﬁ i%,z BerBi- T(hl’é,thoy@m wz)oomrlmlv@(}) 984%66%51 gﬂs 5527 362.30
! A n-

2-Benzyl& (% Wﬁ&hﬁgw PYr200 ) ), 'b%@“ 9); 1655(71f1$ .35

362. 30 aéol(ﬁaﬁﬁilﬁW)LzﬂlH DY); 6Q4HH @),,5 35. (&H §)1Jr|08 S)

7.55-7. %@ azol y| am nrg .24 (1H, 9),

5. 35 (2M@hthalaziy lpge pht &tz - (éﬁ]es)(sH s), 5.85

G3,s) Ms@ppé |SQRTPRy! ‘Q—MH_[%@WVHZ_@WP L L (%420

1H, br 24 20 ox ,
o P ey Al iy | 656 T W AL g arenia o
(1H  d) .pyaz8R34dching)-, P7341PHZB, 6.39 (1H,s), 5.34-5.28

2H-phthalazin-1-one | (1H,m), 3.98 (3H, s), 2.30 (3H, s),
1.37 (6H, d)

Method H:

Example H-1: 2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-methylsulfanyl-2H-
phthalazin-1-one

7-Mercapto-2-isopropyl-4-bromo-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 HOAc (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 20 min, 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 ethyl xanthate (6g,
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2H pht hal azi n-1-one (1H, m, 3.98 (3H, s), 2.30 (3H,
s), 1.37 (6H, d) Method H Exanple H 1:

waQz2dosoprepy! - 4- (5- met hyl - 1H pyrazol - 3- yl am no) PGF/EB100Y052267

sul fanyl - 2H pht hal azi n-1 - one %2
7- Mer capt o- 2-i sopr opyl - 4- br omo- 2H- pht hal azi n-1 - one:

?g%ﬁ{bt i%t\%els(b} fsﬁa#ﬂ hitd B! Hixk?0Ths hdRS RUDEE 8" PMMS Rter this

a SO ution
Amanthp oeaRtip opxtopyvasicootedrio RAHGHPGM @20m)) wasradded. The organic

[ ). H-%% [ Uty
éol ed sc?%a%%'fg?, dklegg i 6%%@%@9&(68&%%8 #ﬁ%‘mrgi ; in
Wat msid(12 wastdkemap imdHEd 1dmOpNe©El @Erithgt hE2meabdtwasadded in one
. o . e
P R B R 0, L 1 e cola
Rhend the apdrison wisxtidifedwapbt herth adoeed trdred g¥iCls BGM (00 ml) was

3815 48s8 BT RBh SR AL STy bR e i 1yt (0. 20m)

(vd Ba) (200d).(The onganialager was ekteataalovitio N80T (14, 290mij, the aqueous

é%ére&{/zg %tg(& 613@ nﬁ_slallﬁgd £d a@lgtl d\9 ﬂ&%?elf%rgtrrzg[ﬁc?\%l%l Cﬂ?e rﬁg(t&rg was ex-

geped itk QCMr(2ed 00Ny 8@ rgaric layers @@rtamnbmﬂt eimled am604) filtered

ST ARG TR Sat ) © B0 R D FHE S s
bivsvnndoditl iwhechwaiss thicat Cﬁddltfﬁttly efithaxt Ifuoirheﬂlduﬂnﬁnatlsn The
m xture was then cooled to RT and the suspension was

eDFMa (sélggoﬁﬂo} 7-mercap-
subseguent- Myommhﬁd mthﬁaml(m(ozmgﬁzﬁmmnb ind T (8ml), was added
%%g;f@)‘:%, gﬂgg %rlgl?lﬂl po YSH- W%SAﬁéts[lﬁ%g%efgr H Cfl?g% %)gﬂgég (0.44¢,

g~’aqueou ayer Wwas separat ed”an
8.0mpid 11 wai 4diled dneevise atdetintG] wasltvatimied for doma®uex The mixture was

LB SER i D 080 e YR ot
pimdetu ticaac Fn heptage VI® % Bed Ad) td give ﬁrqwlcrmbn(;@)uﬁago 445%4% yield) as a
SRS a0 BRI, T BB AR, gt .0

b 2{}:501;5)(|1H4nbrbﬁ%(3}[-1-sp),m3ﬁa(l6alz dn-1-one: To a soI ut | on of
%annfﬁgr%é Wé?r%loefl usgcp {n'?tﬁléhgtlélr?ﬁa)lg I'E\B/%\léé ona%s GA g}'lbf I1 X ]\JL?tl?%cg@to give the

Ebrfl.@goncﬂng MEﬂp)rop;th iiemet/hyi‘réH thml 3sylaminong/-ethybulfanyl-2H-
ghtzl}ala PXne t@xampgeolglgll)ﬁﬁgé\ﬂ\?i %ﬁ%ﬁ?fé&ﬂe?w{\fﬁ 3),9.16
s) c&ﬁﬁc(&rH st &l urttled), ')(/%i(,ﬂl]{ndarﬁj?)i Hél, spsiddue 1hald, m), 2.62 (3H,

u ch 0 phy (el ution:

éo ﬁgﬁﬁ 103%@%)@@3 vnﬁ{) ‘gi(?zq.’le conpound

(0.44qg, 54%yield) as a vvhlte solid. "HNVR (400

Nitm p1B61-DIVED)qpr8p 17 - (n.’d:ﬂ-l,andgu,lfoﬁy%(fﬁ—illidlh}d—)l,l-l—ﬁyﬁﬁol(:ﬂ:yllatnino)—2H—
d), 20 5.26; %{1%({1 , 2.59 (3H, s), 1.35 (6H, d).

This mat er PAMR4L ﬂg% used in the Buchwal d reaction

as described in Method A to give the corresponding

21 spoprydpyinethan&uitfen vy ¢5-Hehwt éﬂebwaleBaVlamm)o)?Z-HmhﬁMlazm 1-

%ﬁ%@f% :((?% % ?Z(v'f%(gd ? illl-lo € ?ort@nig a stlu)red solutll\lol\{lR of 2-1so-

propyl-4-(5-methyl- 1H-pyrazol-3-ylamino)-7-methylsulfanyl-2H-phthalazin-1-one

(0.12g, 0.36mmol) in a 4:1 mixture of dioxane / water (1.2ml) and the reaction mixture
was stirred at RT for one hour. The reaction mixture was diluted with water (5 ml) and the
solution was extracted with EtOAc (3 x 75ml), the organic layers were combined, dried
(MgSQy), filtered and concentrated under vacuum to give a dark brown solid. Flash

column chromatography (elution: 96% DCM, 4% MeOH) gave the title compound
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(1H, s), 8.36 (1 H, d), 8.01(1H, d), 7.75 (1H d),
6.35 (1H, s), 5.29-5.19 (1H, n), 2.62 (3H 25 s), 2.25

w@ 20d7/16469 1. 32 (6H, d) M5 (ESI+) = (MH) + 330. PEI/EP2007/052267

Exanpl e H 2:

2- 1 sopropyl - 7- net hanesulfonyl 42(5 nmet hyl - 1H pyrazol - 3
o @g‘birbg/% %%1219 aEQh (lé)l}]d;({tg(ﬂmg]éeH 2l)hH NMR: (400 MHz, Ds-

DM)SQ)a]zlo%-(SWIbam Héﬁ(ﬂlﬂ-&ph& ?\@B@ZI(?HJ m) gﬁm’&(l&dh@ 3_6(1H s),5.32-
f;?ﬁ@ 'm}: 3:3'82@ ) 3‘{‘@%8%9&?5, 1 84 Q1€ HMS [0+ B Bt

ution
pr'op yl -4-(5-nmethyl - 14 pyrazol - 3-yl anm no) - 7- met hyl sul f a
Rying 2 gripehiakatal epniditonme reeriedqiboge Gerodl H, Fsaaple:H-1 or H-2) and

O R i Rl R S S L

mxture was diluted with water (5 n) and the

Eginuple grbystersatéct r act ed wift f-BMAc (3 x 75ml), the |[MS
Rpgani ¢ J.ayers were conbiined, dried (M504), fil ter(@id)pr M+H)
and concentrated under vacuumto give a dark brown ’

BoBi d. |Rabbpi@bylebl umetichr o280 @@ﬂadhyDK\/kﬂQ)tﬁ.ﬁr(:lH%)o/o 129.16

PCT) EPAob I ORBRRT 975 (of bSEHBRAE U IO On

yel | ow|swoline)- H&anpl e H 2)dd);, GBNMRI, s§.40% - MHi(lHﬁn)

E)N,BO)S. ]é‘“?@h‘)ﬂlﬂ)“ Ls) (ifélé%ﬁ'émgzm)gg%ﬁg? E%?H(ZH

(SM?-ED( chyk)llfalﬁyUESH(SHh s) ), L.@A2HGH, 2 43- M(GHSITH)) =
+ t he t ndj tions
r eport eg)%%ki%én_ﬁ%ggod H, %ﬁ%ﬁ?ﬁaﬁf (gfr%’ 2) and |5

the appropriate starting materials, the follow ng
derivatives were prepared: Exanple Systematic 1H NWVR
ane (ESI+, MtH) H 3 2-1sopropyl - 4-(5-net h-

n
%@gb"dl\#t D6-DVBO) 9.15 (1H, s), 429.16
yl - 1H pyrazol -3-yl - 8.35 (1H, d), 8.08 (1H, d), 7.79

Etdhplafd lno}-156pi@p yldd)metByI3@-hrdihh odin;4- gl-Shyl-adén ¢ ]1H(5-methyl-1H-
m, norpholin-4s 4H, m, 3.33-3.24 (2H,

et hyl sul f abyi* Olﬁl"‘ﬂ%ﬂo)% ?5441 2 510% 48-2.40 (4H,

nm, phthalazin-l-one 2.24 (3H, s), 1.32 (6H, d)
Batnhod-ibopreEmdmeb e -B41dihydro-phthalazin-6-vyl)-carbamic acid tert-butyl ester: 7-

ém(l %oer]?(ﬁa/ lf)f)}/l 4[ PR HP% Izzldil(g}btﬂgllaﬁﬁoll @ﬁgpﬁ%ﬁ%}&%wﬂ cﬂgs;blved n

ﬂmmﬁ]eylﬂ)@mamlde (DMF) (20 ml). To this was added NaH (60%, 0.8g, 20.Immol) as a

sus fr:%Dslo‘% 1&129@%?@\4%1) o y 1xt?1’1r wgs g{%gerdo atwf%ghﬁ %nllrrll th66n d’ )ter? butyl

amc a
dlchlfoormleZBbqa@D ldBéz 20 llmmnb v(a]s 2889, in®né Ipm)ti@n molutlon in DMF

g%sﬁ o d ?hd rkgﬁ_}otlléne)][# %ngj fe r‘%%] %ﬁ]“rqo(‘erE/F g h(oucr)s S‘Xg%:rp %h-rll]_sg 1i1rtlolﬁ fRe reaction

tmxtDM—'wz(sE:onie)i to ]Rﬂ“elnmwdtﬂr(éo vwaswsd ddded dau:’liouEl'j? thomistre was

n. .dj di carb nat e BocZ
el R LA Gl CRERR S PDR R EOG Bl s
ivéred Bnd Ecm]c):ntaatteld théerrveaatmon m xture was heated at
%lqg refsqule %valg 811's|goﬁved'%1 ta%rl rtllli])iltgretolf Tor } ]ﬁ%l—f Fﬁ)cdﬂ) Md aqueous NaOH

(50% by weight solution, 10 ml) was added in one portion, the reaction mixture was

stirred vigorously for 30 min. After this time, the mixture was partitioned between water
(20 ml) and EtOAc (50 ml). The organic layer was dried (MgSO,), filtered and con-
centrated to give the title compound (2.2g, 88% yield) as a light brown solid.

'H-NMR: (400 MHz, Ds-DMSO0), 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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m xture was cooled to RT and water (20 m) was added
cautiously, the mxture was extracted wth EtOAc (3 x

wGowLjig746he or gani ¢ | ayers were conbi ned, dri eBCT/EP2007/052267

(MyS04), filtered and concent%:\t ed under vacuum The
residue was dissolved in a 1:1 m xture of THE / EtCH

lvﬁlegﬁlton%) |3%(5p98%y1 4-oxo0-

x’uéshhﬁtrpmhdmlwrgéf@)jsaryamwraCQOemhntylﬂﬁwef2 1hi 557m1mnfb was dissolved
BIB9SO 5L VR00 90501 o8, i o s
fil). tfbe edxtanaweoniredah Rl dbed) mo gievendthyd ioditd¢ €l.4ohgddmanol) was
%ﬁzeaQ%gﬁ%goﬁlag)a §§ﬁltl§]l‘l_lllﬂ gPtF (gﬁlT)\é%(iitﬁiL fegftiér;ﬁ%'(el\&aéggrred at
BY foi73 Haurg IAterghis tinR5tHs. rdetion Bix(utewasgqoled tHRT otd, watps (20 ml)

%{Eéﬁdggg g%)uﬁ%g% %%E(ﬁ%e \?vag Mﬂﬁ'l:f'éd %\ﬁ&l ]%@)Acve@ x%%gm,]flge? élr%gnic layers

WeBrcompirtedi, dogt OYy$0O.s - et ¢/ drahdomoer 2 Htgrhtinddr aaduwal.- one:
%%fégi;dﬁgc/ é‘%g Hfsgd?%égl 1§ g%%GTliﬁl)Dg%\/l oéur‘hlo(gl (E}Omé) atnedrtPe E)ea{:tl?n mixture
v8s gnradit RTgpr S hgumohdtervihs tohies shod readioni mixTHE wad Gmrﬂc)entrated under
¥ L%He}lntz)l a‘#ﬁ?d g g%% %\% IFlle %%(%Igml?j %gas tagcrlegin'\'/?\gcﬁs ghsef}ﬁlxﬁlra was concen-
ﬁ'teﬂ an danamlulmt Bethyr]reiﬁlhl;/{ 1Gd ol steac(d:d:d 4ovthe r28dveamdl the veaslting
?]he@l%ﬂgt% arg i Ieedpﬁatdrfgd ufdertaz®l rg ?ﬁlorlﬂf}h H Fte é rﬁ%&une}flﬂ 14g, 68%

e'reaction mxture was stirre
#iEkdens 4 gl browe soltd e SHESIE} +¢M-+H X 2964 6mas cool ed to RT
and water (20 nl) was added cautiously, the mxture

Rl A Carftin3¢ I-F hthalazin-1-one:
é{Bnomnt?r &Dpd)plyha@nethﬁ@mmn 2le1é1thzd$aud-lleonm(§ ldg,s(‘a431nwradl) was dis-

g(ﬁvet% la%{%%gﬁv}/g%}ﬁr Y g%é&it%d %9?%6})0/ %g)g%? el:{nil?tg rag hlllsgoenswn n
biMie(2 mbeThemdttiewarsisktrad et Wh $orcidnomnthemtt €d-chiaterethyl)-morpho-
}’1? C@J fﬂg Q@ gé‘[wﬁ%ﬁ) Wi a%dgd/\ﬁ oonleI ortﬂ)erp Els s%lét%%ﬂ%i?%]%@? 1ml) and the re-

m Xture was ncen-
maxommnxume etahiitatet toei0° (le®ﬂ4)homs Adtddéds mme,tthe reaegordongxture was

googe({ toeR"f T w%ltern g]fofrgllr) S Ed(ﬁet%tct%}l%g@ IS thet r% ?rf ‘Yfl?i e)gtr%cg%g with

er vacuum poun
Et(b‘kcd()?) )aﬁ)mll)l thghtgabicdayersswdre dovBine&ESIried (M g%)—l)ﬁi-tered and concen-

%at@d 61%8erzva|c%%mr (1):‘%)83%1 co,lutnrrec;(hﬁ rinat(3§ra|1;%lol}/ ’Ser%u 1on 93%, ]]Et 50( )MeOH)
gza/mt]ﬂmﬂlt-lééd{mmimdl (826 he, 130@Nn@eld) as a white solid. H NMR (400 MHz CDCly),

251 Y y
(32 B g oy - > 28R T R S B3 66359
(I ,9),\8als (8Hde)d 2 8a.346Q%, n0), D53@Q,46X48mmy)) ).4B&H d).
suspension in DMF (2 m). The mxture was stirred at
ﬁisfrﬁ){ser%g wak C%ql%gd ft‘i;]tég _gﬁcl':ﬂv%.’l&) _ré?l%{i](y% le_ ({E%r%la_in Me?ﬁoc‘g'to give the
g, 0. 6bnmd was added rn one portion as a solution
'ccrrr@[wﬁn dih g sqmdp Ve[ meh PO 2anbimwlin 4« yuetbyhvas ihelad-€ 5 methyl- 1 H-
to7 u After this ] the reaction
lamlnogc%}-g felglatlam ogegexa lenP&)lo m) was added

cautlously the m xture was extracted with EtOAc (3 x
UGniz Yhe ¢xperimeg@mhéan ditaynsrspanedeboentVietbdd Ioandettie appropriate starting

&ram‘ﬁ'%é RSSO Ahn o5% 1 e, 5%

gave the title conpound (0.051g, 30% vield) as

EXaﬂlm)lte Ssgbmadtic ' H NVR.  ( 460NMIRz, CDC13), MS
No. name (ESI+, M+H)

I-1 2-Isopropyl-7-[meth- | (400 MHz, D¢-DMSO), 11.81 (1H, br | 426.24




25 7.72 (1H, d),

5.42-5.

wo 2007307469 (3H, Ss),
1.41 (6H, d).

m,

7.49 (
29 (1H, m),
2. 61-

3. 73-

1H, s), 7.16 (1 H, d),
3.67 (4H, m, 3.66-3.59
2.54 (2H, m),

(2H,
2. 53- 2. 4BCT/BPH007/052267
This material, was then used in the

Buchwal d reactl on as descrl bed in Method A to give the

E‘Z' 'n;;w@ %iﬁh?lﬁquﬂﬁﬂ'l *’k) 8'89'%1?‘6%5 8 ]g(lq d) 7331H_

pyr azol|-<By- amnrtvdr)él (52H- Jhlfh,ai)a'ﬂhélﬂddmé ?(le(>lélr;rp)| e

[-1). 3 I t ed

above ((lg}é%rﬁ{t')lgﬂ'f %pleazdleh asggp@r?p P@ HSP@ (BT

mat er i alykyminhe2HepHtbal n ;3:5@!(4Hamb \BEE (REL ©), bﬂ&@afbed

Exanpl e S tic 1HN -1

2-1 sopr oap%ll 3 g??rret h- (4%%%966%6@5%) 2%%%(_%H br

426. 24 (WO 2007/ 107469 P:ﬁ')/ ERQ206H/D52267 -

vl | LD vmrnhal " A4 vl [

by, 7 SRR op EL%SPé\?IH&fiPs%B’?’S%f%%H( Jh7 % ez

g gi gjrrhetthyl;m-lpsgt?alzws14<nyrdazb5}e1H5d)28357m ((HH, ;ﬁ

4 . . am )

3.05 (7 ﬁ?any}?@%t@ “gz% i ﬁ%ﬁfa%@ i’?}[fﬁ{ (2'“ A4- 3. 40

(2 4:—|, m| p yﬁldﬁl24-(yghbthyls) ;L8.:35921(15@1,3@8(3%1 g) 2225| (321)s) 1 o6

-1 sopro .

204 28 | Hip %\/1’”(’ t‘é raz%g(é?g(ﬁj d, 7. 51 (1 H d)

7. 34- 7.|22in( Bbine yI am no -7-(methyl- m, 6.32 (1H, 9),

5. 43-5123 (1H din-4-vipethvl - 4 83 (')I—!’ )

5328 (3H ISQBWP% G551y | 400 M o DYSOp AL, §F 4 70733

(6H, d) naethyl- 1H@9ﬁzoll3b3 gy, B3I amPH; 4r)($418 (K¥A0d)VHz,

D6- DMBQ), 9.2 1H,  br . -1 [ - 3-

o o Tokinig sty pEAG P ol gfY I b AT,

¥I Zrlri gc %psﬁdmmygyéthyls. 1)(2{%%),6)36 (YHYSS,i.legGCdlEI, )

.41-7. i I.n-3-yl et - ' A8 v ),

5 575 aenig e mhalo) - DR phOREHE Sy 3B 380 sy

3. 24 (3Hgzins)-on2. 26 azi ny (3m@Ne, l(ﬁi'deS)i) 1.30 (6H, d)

1-4 2-1 anr npyl -4-(5- ( 100 MHz - /R(')) 9 24 (1H

b# 404 | 2210pRPHyA-(rh py t E5OIMELZ, 189 DMSEy 2 1Hypr 4. 4@%-32

&HH, n)c)metﬁyﬁﬂﬂ &}aamslo s786g\@1md) Sdiﬂma> 77)31’21677-230

, , in

(1 o0 AR T AN ) il T

(%: m ,pﬁhdﬁﬁz %Ehthgl) BdR6.321.78 (2100e), 6361(11)s), 2. 26

(3K s) 'ammo) 2 phthal) 5.25-5.15(1H,m),4.92 (2H, s), 3.26
azin-1-one (3H,s),2.26 (3H, s), 1.29 (6H, d)

1-5 N-[3-Isopropyl-1-(5- | (400 MHz, D¢- DMSO), 11.92 (1H,s), | 355.33
methyl-1H-pyrazol-3- | 9.23 (1H,s),8.48 (1 H, d), 8.13 (1H,
ylamino)-4-oxo-3,4- d),7.87 (1H, dd), 6.35 (1H, s), 5.31-
dihydro-phthalazin-6- | 5.16 (1H, m), 3.28 (3H, s), 2.24 (3H,
yl]-N-methyl-acet- s), 1.94 (3H, s), 1.32 (6H, d)
amide

1-6 3-Isopropyl-1-[3-iso- | (400 MHz, Ds- DMSO), 11.88 (1H, br | 398.34
propyl-1-(5-methyl- s),9.15(1H,s),8.36 (1 H, d), 8.03 (1H,
1H-pyrazol-3-yl- d),7.78 (1H, dd), 6.48 (1H, d), 6.34
amino)-4-o0xo-3,4- (1H, s), 5.32-5.18 (1H, m), 3.91-3.76
dihydro-phthalazin-6- | (1H, m), 3.28 (3H, s), 2.24 (3H, s),
yl]-1-methyl-urea 1.32 (6H, d), 1.10 (6H, d)




-5 N[

(1H, s),
W@2008/1¢746H, d),
(1H, dd),
5. 16 (1H, m,

3-1sopropyl -1
355. 33 net hyl

6.35 (1H, s),
3.28 (3H

- (5-
- 1H pyrazol

8.13 (1H, ylanino)-4-oxo-3, 4- PAY/EP2NBI52267

(400 MHz, D6- DMBO),
-3- 9.23 (1H s),

5. 31- hydr o- pht hal azi n- 6-
s) 2 4(3H

11. 92

I N
g?n de

11. 88

(1H, s),
d), 7.
am no) -
3.91-3
s), 2.
1 10 (6

|l on

.\

TR

pyl
mthﬁr&s@ara'zm 3-pf

gla?ri ﬁ?) géxy 3.4

6. 48
Alilgydoo-phthalagibHh-

3 RSl sagy !

ledCb)h}XY‘@t@OO?/ 10

pavatvi|

R B D SR 2 R T
ool 9(53— et kny18.4%501, H 9115
8% i 2034 RYERROI G -

53), 58832-13.(181, (k.22 H, q),

TR ety Fadfo

L= et rea
/459. QPGE'IF/IEIP)ZOO?/ 052267

))385.13

-7

s 137

849(]

5.48 -
yl]-me
(6 H,
N[ 3-1

[da) n\'-F

7.95 (1

il T TN
nlﬂ;th;éi) 1H- gyfjamk?o
é/'l_fgi%in%)_ﬁ—ﬁxo%éi—

hiyth yde@ph e azin36-4

lC d e ester
e

(5- (2

9410k &L ), 85181 A3dY,B.3A,(14),,

j%)) M]-—’l%%gﬁfagbwsq 10. 50 (1 H

BeEaY ’IPF:{DW%W@P@’ b

[y s TUA PRI A 2 )
2513 (HH. 8)) 2:’-5631H(s’5 H3QH, 1.

‘341.41

N—r

39

5), 341
(1 H,
H, dd),

yl]-ace
7-1(4-F
s),
H d),
H m,

o
N

5.17 (1

421

745(4 H%ﬂﬁdrhydeniﬁb py
, .37 (1. H,

r%e_tgya—a(nilglpl]’—sl—s) ’
isidp_rcb'[jyl—4)2(52i g 3
't a e , .

by R
YihingpLAYI - anmi n
;hzkgaléz}w E'ﬂlel( ;Op

YERTId  Than dandie.

) (#00QVTH3; DODMSQ)IS.89 (18I, 5)8. 5

AddBs)7.262.718 (@3,kh), 7.19- 7.11 (2

Bormin 2 Befl e 5546 (.

DIn); £76 8 HEs)(11843 H)s), 7238 (

%fﬁxjﬁaiéﬁyﬁazm e

3Hm)

u21.40

1
(2

P12
4.76

[ NH) [3—‘I§0,pr%)y¥—§ (5-°

H
lﬂl‘ﬁhyl %@Y’F}m%§
nORY)- 4lox65>f4 ( 4
35 mst h ﬁ

dphydat) pheh
-NdAddth 16 36 (1

21 (1 H m, 3
rélefﬁwnes‘eléoqqmléﬁ ,

). 2 23 (3
o3kt Ho b )&;48@];11,, d),8.23 (1
DOI, Wiz, 91[@|l/5p)dd3-:6§54(1(11 sH br

r azol
S Blnedy o398 4t ). 3p3

gk HS3), 2.28l(hmds)ot phtdal &zi n-
8 (3 H s), 3.03
2.25 (3 H s), 1.32 (6 H d

391.35

Nt =

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

(250 MHz, Dg-DMSO), 9.64 (1H, br
s),8.91 (1H, s), 8.09 (1 H, d), 7.27 (1H,
d),7.07 (1H, d), 6.71 (1H, br s), 6.25
(1H, s), 5.20-5.13 (1H, m), 3.95-3.92
(2H, m), 3.29-3.27 (4H, m), 3.11-3.08
(2H, m), 2.17 (3H, s), 1.23 (6H, d)

412.37

I-12

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

(400 MHz, Ds-DMSQO), 9.04 (1H, br
s),8.08 (1H,d),7.19 (1 H, d), 7.06
(1H,dd), 6.33 (1H, d), 5.29-5.19 (1H,
m), 2.80 (3H,s),2.26 (3H, s), 1.30
(6H, d)

313.18

I-13

1-[3-Isopropyl-1-(5-
methyl- 1H-pyrazol-3-

(400 MHz, Ds-DMSO), 8.98 (1H, s),
8.91 (1H, s), 8.06 (1 H, s), 8.03 (1H, s),
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met hanesul fonam de 1-11 2-1sopropyl -4-(5- (250 Mz,
D6- DVMBO), 9.64 (1H, br 412.37 nethyl-1H pyrazol - 3-

W@ 20078012489 (1H, s), 8.09 (1 H, d), 7.27 (1H, PCT/EP2007/052267

ylam no)-7-(2- d), 7.07 (1H, d.?sﬁ_6.71 (1H, br s), 6.25
mor phol i n- 4y| (1H s) 5 20 13 (1H, m, 3.95-3.92

faYeo)

AR e e P NS R A EB R S

1-12 2- Idslmdr@pythavazm( 6,0 D5 0B 98 HONVB (). 45 93PQ4),@103, o

3)13 %8( é/ﬁeé I‘.}{%ﬁ@ff‘ ?%— pyr 3331?)% IBI(OO(EIH(é 6. 32 (12H( ld;_"

N—r

=

B129- 5.| 19-I§dbrbpyl it @Ai no) ¢Z36-MHAj, DRISED, QSI—[IH;)b,r sB. 2q 413.18

1051 4ol POt BB 453 (i o),

met hy| -| YHnpiyid paaixeB;4-8. DddY, 636 ($M, $)85.855(1% (HL, m), 9. 03

1H,~s) ...\ 2007/ 107469| PCT/ EP2 67 . -7
§/| ani ;?Z)d. %6%‘8%3 i 9715%@598027%& (%%E(S #l;“‘%?’?’%z d5
(1H, s) yl]-githybeabahtchal a321068:d)5. 05- 4. 97 (1H, 1),

2. 45 (3H,. 503 yl]}3-nethyl- 3H, s). 1.10
(6H, gl) ail-d?.’%”{bﬁﬁ%ﬁl{o{o/l-|m-e(5¥ (grSSaM(—Iz, Dﬁ/)BO), 9.31

EddhpIBI-18)is coddphsdBas Brabilpid J-2dnpetrMeibbd3- 8. 37 (1H, d),
8.15 (1 H, d), 7.87 (1H, vyl am no)-4-oxo-3,4- dd),

g{eﬁwﬁiﬁH s), 5.31-5.15 (1H, m,
o- pht hal azin-6- 3.32 (3H, s), 2.26 (3H, s), 1.44
(9H, s), yl]-nmethyl-carbamc 1.32 (6H d) acid

EearhplbUitly | IQMﬁrprﬁxﬁmpdSemhthyB IHSpﬁmmGsﬁmkn'a&)@(@rmB,e-dihydro-

J-1 under Exanple J-1:
1-[ 3- Isoprgﬁ{lﬂaﬂpn(%yyﬁ'\ﬁ eﬁyr azol - 3-yl ani no) - 4- oxo
- 3, 4-di hydro- phthal azi n- 6 yI] -3-nethyl-urea 5

1+ (-Br8monbis3picpebi-opyi 3.4 d thydra3 pYthdiabivds-ob ik ed v arda: B-Amino-2-

FebisPaiT e oia REraLe fe L GRuneh vap s e dhiyF (Smb.

Wa shislivasad dee dNath (60K O( Bigfl). S4mho )t iaSuspessial e THRERn]) and the

609 4 | T
{eit o R e s B T P A8 BT TRE B s Sant e Thpeh S5mmo)
vhi sddetl iR omepdryion ias @ Ch/eﬁgeattﬁ)n(rﬁlxﬂgtﬁ was SthnEDAt)RT foaa further 48 hours.
ortion nd the reac

BT Pisgma? eRpuior pEr patsaey Bt RS (Piyand water
t300), thdrer gﬁﬁlaﬂ:ztbeWamepﬁmt‘ea dvasl ([MigSOA) ifored ddtovaedhtrated under

Bspuib e he PG Rb&a PR s SRR B iRy S0l

Uhid@fiaterial 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:

Example | Systematic . MS
H-NMR
No. name (ESI+, M+H)
1-[3-Isopropyl-1-(5- (400 MHz, Ds-DMSO), 8.98 (1H, s),
methyl- 1H-pyrazol-3- 8.91(1H,s),8.04 (1 H,d),7.70 (1H,
J-1 ylamino)-4-oxo-3,4- dd), 6.12 (1H, s), 6.04 (1H, s), 5.05-
dihydro-phthalazin-6- 4,97 (1H,m),2.47 (3H, d), 2.03
yl]-3-methyl-urea (3H, ), 1.09 (6H, d)




vacuumto give the title conmpound (0.47g, 78%yield)

as a light brown solid. This material was then used in
wo bm7Bemabmal d reacti on as described in Met hod ECT/BPDOVES2267

the corresponding 77

1-[3-1 sopr opyl -1 -(5 rret hyI 1H pyr azol 3- yI am no) - 4- oxo

BB LT T S AN CI NS VIR 2SR
r epor t ednethygvidi- (pl_sobalzbﬂeﬁ J) tarsgl, 3. 3ve( 1ddopr, 8Bi( Al dst ar tli ng
e
L [3- | galindpy phihaidgin- @402 mm>c;ﬁimgsg):>,(2§zss(;s’flg )S)I,—I, )
115] - - . S . , , .

" PRy R

(1H, " J- 6.12 (1H, s), 6./04

(1H, s), 5.05 dihydro-phthalazin-6- 4.97 (1H m, 2.47
(3H, d), 2.03 yl]-3-nmethyl-urea (3H, s), 1.09 (6H, d)
M) 2007/ 107469 PCT/ EP2007/ 052267 -77 J-2
ef}}sp sopropyl -1-(5- (400 MHz, D6-DVMsO, 10.49 (1H,
nmet hyl - 1H pyrazol -3- br s), 9.34 (1H, s), 8.43 (1 H,
Byamply Kairi Adjoptepmyio-BiethoxBmethy(-2H5-rsdthyl6l Bey(azbl-3s)amino)-2H-
5.32-5.19 3]%%1 %4 fil hgdro pht hal azi n-6- (1H, m, 3.15
(3H, s), 2P Y yI1 -nethanesul fonami de” 1. 33
(6H, d) Method K Exarrpl e K-1:
24 Biopo-dpy3.4-Tetnahtytiox v]mmahvilneé—cfa%cmrtih wdid IHydryzime oydrBtey 26g,

Q‘gg}nﬁlﬂ gg(ag a_de%P %h? 4 t?o | to cflr %rreﬁ tnFIIX ure IO]FI 1e?2’él bceg%%netriﬁarboxylic an-
Rdrelie (Yo, @éQﬁ%l)hMﬂH@'A@ é( Bbgat R10 ﬁ% MRk du r R Gs 1@&@@1&0! 120°C for 2

one portlontoastlrre m Xt u

hours a0 ghepetlered Earaeb sg/RTchsﬁwsphﬁ V@? fitered.perpged with water (250ml)
Bh P&@iLh, thé PadiPiCoveh a0 Cotbr BT hoﬂi@@o g?'vﬁﬁértﬁlevé%ﬁlﬂ%%ﬁﬁ @0l o, 85%
to 120C for 2 hours and then allowed to cool .

ye solid was filtered, washed with water (250ml) and

BFdrsl al dkol D& dYiRGHOUPh MR iRl 680§k 288 NAUBiSxE-Q, 20 X etrahydro-
the t1tle conmpound co% 10 vyi el

g@@ﬁhzmc&x@r@owh@ ﬁ%é/é?bdgaﬁﬁﬁ@loaz\v%éume@?dd@ME ¢1.@le) ard phos-
ﬂh&u%%%r%nﬁdg’(ﬁl Q)%t .2 E5 Vas QJHelaEﬂl %%&oﬁ@ﬁ&?ﬁ%lréfctlon

aci d was suspended in a)
pensed togﬁ%lm%)r BéReulsr b Wactiopeyasggoled toy Rijamyl m/asedam‘é ie (2.50kg)
hrﬂi Eh'%rr&%ltﬁ%rﬂrbé} at@Aferbd8nd %}%é}{e'd%th ‘!i}%f %%&é’thé @Md‘é)f)roduct

24 hours. The reaction was cool ed pour ed
b]r-%)é) ice (2.50kg) 15 and the resulti ng preci pitate
ﬁ“histcﬁf(ﬁqn%t&qd% REG eMiddn VRO &E (L0118 hERB & WHEC for 2 hours. The

pr oduct
reaction was cooled to RT and poured onto ice (1.5kg) and the resulting precipitate

filtered. The solid was washed with water and dried to give the title compound (85g, 73%
yield) as a yellow solid. MS (ESI") = (M+H)" 310 & 312

Bromo-4-o0x0-3.4-dihvdro-phthalazine-6-carboxylic acid ethvl ester: Concentrated sulfuric

acid (40ml) was added to a stirred solution of 1-Bromo-4-oxo-3,4-dihydro-phthalazine-6-
carboxylic acid (85g, 0.32mol) in EtOH (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 EtOAc (1L) and saturated NaHCO;
(500ml), the organic layer was separated and washed with water (500ml) before being dried
(MgSOs), filtered and concentrated under vacuum to give the title compound (30g, 31%
yield) as a white solid. MS (ESI") = (M+H)" 297 & 299
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This crude material was suspended in HOAc (1.60L) and
heated to 125C for 2 hours. The reaction was cool ed
wo ooRTone poured onto ice (1.5kg) and the reseCT/EPIN07/052267
precipitate filtered. The soligd was washed wi th water
and dried to give the title conpound (859 73% 20

. - . ‘, . &

étohyB Zleé.theﬂfth'o pjmuh@bnmcﬁ@db@tht amd cthyh@teui (Qg@rﬁﬂ)nqmawas dlssolved in

o AT O RS Ph 78,0 02 800 g B pysgension (mb.

abe mu(tsfﬁgwasatlezdat_LRT |f<vr Erﬁiﬂ th80 8-hrbinogrrdpartve (Hi/& 0 13enol) was
L e

boums hieteapen WasMS2Bowed taengldte cohenpptevi ¢fistaatiez magrial. The DMF

PBbiselo B8 FRAAHUREN afh B ke AR B LG (R DO

(0OmDnatdewat€i5(006)), ﬁefomgzmlcbkayargwas ldrledj (Meh@8OB)ered and concentrated

] Ir

{‘ﬁ%’rg%@lglnnggﬁgleg%ﬁgg% ?&\ff%ﬂ l?%srys%ﬁﬁééﬁ‘ \/\7?1%% %e\(ﬁ? td S\ Sive fhe title

(SN2 IR B % yRET) a&az@@temlczdml(ml?n@gM+H) 339 & 341

PCT/ EP2007/ 052267 - 78 _ _

B0 -37-h§c985<&?¥thv142 9%Bro%éf58ﬁl'[}1§}ytﬂ 185k SRl 8746 GR6By1-4-ox0-

OXylr1rc acl estl el

3 dakloy3 Q@hdﬁld‘hqzdtﬂeé-pmbha‘idazdicide%ﬂ@yl csteib@3g, b.8maceltwes swpended in

e e e T L O

sos pl_e"ﬁHFﬁ}O.Zrﬁmib)). drofiwse, ithx suspen siwaswastallowed tawaRT tf B and stirred
r . : .

R T 0T SRR B SRR M T i v

adgedt LiBhL it Xl pea Welssodttionrie d HEG B.448nolhood sheweartieo ponture was

ér}%%%ﬁogpw@ﬂeé %%@ksetl“ﬁe ?e%@t?m é &)% %fto %)t’é rsta{urllgted NP%;CI (40ml) was

vacuum and
adeRedlani nlge reegictuBixnas vpalthantpaotmtecmekiéiev\mn Vi@ (50120 Gurd )DCM

?]%gglg;'[;ﬂ: Plggtlagg:r%\)&r gvrz]lg & g{]agegin ﬁecﬁ @%{gﬁomle}e(%é% %gduconccilhtrated under

VzE:suht iThg reseltingwesidue waashenepuryfstdatyl ﬂasledolﬁmmmhkiﬁfﬂﬂogmphy (elu-

eSOE/hF‘ollueéae %gl %@?@%ﬁ%ti%&rggﬁyﬁ n%}oun% (6 Og, 43% yield) as

dthltemzhdY T, NMﬂrrtét)mMHlerﬁWlS@)MaOﬁifha] a496r(1H; ¢n&:88 (1 H, d),

I SOP
SO B i B K0 PT84 2Ha P s SH S iy b 297 €299
(2.3g, 6.8mmwl) was suspended in THF (50mL) and
édinbmd 3-00 IFé-npdiko Sitbphthabizadtbede:14-Biddn ¢-3-Hydtoxymeth-

uzs %8ﬁ}\élp§gbﬁ thiﬂﬁzﬂl n.d: ’om%g;rro]’tﬁ@lﬁ}?l) g%"‘éts&%‘ed [cljlh%l: (2ml). To

ﬂmdekiedl NeH &D¢%ep. Oﬂﬁg 9.44mmeol) AG: MBFshepeesionh02m1). To this was

%‘a‘%zﬁi&%ﬂr@&lgﬂ 3 l%t Qg%ﬂﬁ%l%@ tflg{re CtV\'Oq‘1S]jan% %e‘%ﬁ I‘s’uﬁr'ég' for 20 hours.

Teachctom mmummswascens‘atednmderf wicuamfandttheresi@ub euas purified by

Pl—as% co u%lgté%ﬁ)r%m 141Q %%a ry (e utlon 29)% h?[%%rlfler %goci%t%%( gd'lgé%)e title com-

eactron m X
paurtd(t()(l&ge@%giehk)amamuesol(cBOnﬂ) and DCM (150mL). The
organi c | ayer was separated, dried (MyS04), filtered

%ﬂﬁi ERO5E Wak ?ﬁ:ﬁqlsg({]ﬁ&etgle %gc}\g\gaqéj Fépc iJI{]g Je%&%lle‘diiﬁ‘ Wlethod A to give the
resi daue was en puritie Yy asﬁw COﬁ umm
chrropatdgg adhypré el - methonymhids-#-d bueetbyl- B0y EzOAS-ylaB (86 )-2H-

. d (0.9 43% yi el d
At R ERN M IRplaal (400 M, | D6- DVEO), B 28 (10
s), 7.96 (1H, d), 7.88 (1 H d),
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5.64 (1H,
(6H, d);
wda2r0ome- i sopr opyl -

I-one

- 2-i sopropyl -

‘?E‘E’& SR el

t), 5.31-5.18
MS (ESI +)

(1H, 1.

m, 4.78 (2H d),

= (MrH) + 297 & 299
7- met hoxynet h.

4- Br ono- 7- hydroxymet h 2

2H-phtha| azin-1-one (0.11g,

s TorteliQpal B8

0. 37mol

KA

35

| 1pht hal azP@F/EP2007/052267

)
Qngiate

sthitm gwaateriadsldbdd fotlomhyg dérodiide wWede p@Bered0. 48mmol ) and

the reaction m xture was stirred for 20 hours.

The

4+ ool | |
L CU UITUtT] vaCLuullr daitdu

Efﬂfr"bus%atelﬁaffdc b tN18
residue s purified by 'ash col unm chr omat ogr aphy
Nel uti crm'an®0% hept ane, >O% _Et OAC) to gi ve the titI g (ESI+, M+H)
S A U o R S A S
gsl desd ruxbmdt;uyhélwét hod A91l8 (@Hvlﬁ s, f8e4:12 (dd*l,rdésibbhthlhgs
-1 sopn - (M 1 - l;&p0l -|5-Y
| am no) qg%bylpﬁfﬁgﬁgélﬁ%e B%%‘?é%%eggﬁn%f)éd% J11)%%%\8%%)
2007/ 10 34a0n PCTHERRDA7/ 05226 VH, mY,9t.4352Hg s)i, hé4 (3H,
experin %lai gndltl ons eﬁ)%?& bove (Method K) gnd
t he approprlae starti ni rial’s, the follow ng
%? iN\(;at |Imomr6empmepﬁ; =d.K Exgn’lpl e Syst Iem;ui ct ﬁH— (I\IZ?J6.3O
- - | sopropyl - 7- met h-

MHz, m@&jqﬁﬂ%gsgle% br s), 328.31 oxynet hyl - 4- (|5-
met hy| {1 by T arbl 5 br | s) 7 B0 (1H, d): 6.35 (1
nmet hyl - - - rys), . h ) . h
s), 5.E@m1§¥)azér%})t§ai1—l-p1t hal- 5.20 (1H, m), 4.62 (2H,
s), 2.24zip3Hpnazin-1-one s), 1.32 (6H, d) K-2
|l sopr nlr:\ll 0

Byrd?o?e%ylyf-meéﬂ?% éiﬁ%ﬁﬁ%ﬁﬁ%} TP ﬁ'ﬁ % 3 328.31
g-zgeg? Im&hylet tﬂ:mghﬂA? 39{‘1/9111H:LL?I)@Q}3 01111;953 8.174:{,1&)11),H

: met hyl_- ,
S . aA TR e o Y9 gPgd b3S A T & o
E%:, Sg ,an%n@)g2531|2;lﬁhals’im NO)H iy, pisiihah; s)(lBﬂH(ﬁ,js)AiGgS

, s), 3. , s), azip-l-one , s), 1.3
(6H, d) aZWéf‘ﬁB L: 5 Exa?rﬁgéglﬂzsl’.l'%g&l’(ﬁ

Z-Tsopropyl-7-(4-met hyl
hyl -i H pyrazol -

4%‘{%no

Example L-1: 2-Isopropyl-7-(4-methyl-piperazin-1-ylmethyl)-4-(5-methyl-1H-pyrazol-3-

-pi perazi n-1-yrmet hyl)-4-(5- met
3- ylam n o0)-2H phthal azin- |-one
bronmonet h, | 1lpropy 2H pht hal azi n- |-one:
f 4-brono-7-

A

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 MeCN (5ml) was
added dropwise to a stirred suspension of trimethylsilyl bromide (TMSBr) (0.9g, 6.3mmol)
and LiBr (0.41g, 5mmol) in MeCN (15ml). The reaction mixture was heated to 80°C for 24
hours, after which time the reaction mixture was cooled to RT and the solvent removed
under vacuum. The resulting residue was purified by flash column chromatography (elu-
tion: 85% heptane, 15% EtOAc) to give the title compound (0.4g, 44% yield) as a white
solid. "H-NMR: (250 MHz, Dg- DMSO), 8.37 (1H, s), 8.03 (1H, d), 7.94 (1 H, d), 5.26-5.09
(1H,m), 4.93 (2H, s), 1.35 (6H, d).
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hydr oxynet hyl - 2-i sopr opyl - 2H pht hal azi n-1 -one (0. 74q,
2.5mol) in MeCN (5nl) was added dropwise to a

warirnedesuspensi on of trinmethylsilyl brom de ¢aVBBIO)7/052267

(0.99, 6.3mml) 10 and LiBr (Og4tlg, Smmmol) in MeCN
(15m). The reaction mxture was heated to 80C for 24

—h@héﬁ@zﬁn 1-one: 4-Bromo-

Tﬂ)eomem@thyﬂ ﬁgscrpegpxldé{ Waglab@mu f |oed ((lb;’tg ﬂ)lS@ghn@l@ Iwmamhlssolved in THF
%0 Et

gltﬁ'ilz thhglgt%? edegig\lln%})ealmgib&r%%@ jln %‘Fas’lo% éfs% (fll)ntn? THEF (1

B drdl, the peakhid M50 Wadzstiried forDMBOI, W81.683Tlp nlﬂﬁ M)Sm&cﬂsd

%éﬁle&i)cong @@‘n&%ﬁéra&gﬁ ¢ g%t%%b?l}@%_}\fégwgy_émo%d ufldéet3acuum and

PETLERROOF/ 05226 Py flash8®lumn chromatography (elution: 90% EtOAC, 10%
ﬁ/[e}akﬁntl% agi\(e tR gggéﬁlﬁ&gfd“%“i% NP LRE) 38k Dzt yeBEW solid.

7- br ononet hyI 2-isopropyl - 2H pht hal azi n-1-one (0. 2g

Ohsemioidl wasthedivsebinvbd Bugh WiiEreaction s desgiltediis Mvabod Ato give the

S TES By 7 B L AR5 s
glining P H-phthhldzout -onvhexaepboh- ILC- MS i ndi cated 5

conpl ete consunption of starting material, the sol vent

L RSP AT A0 0 8 KPR srin
weYialve M) followgivierivitives weleeremmgrbund (0. 17g, 84%

yi el d) as a Ilght yeI | ow solid. This material was then

Ei 1bl {&H%IIVVOII u I Ude.JIHJNMR UUbbl I UUU I LL IVBI. IILUI\/ISA\
ve S;y correspondi ng

EOIsoprail@meJ (4 met hyI pi per azi n- 1-yl net hyI) 4- ( 5-|rEfl+, M+H)

D0 o SRR R Can Mt R, e TR | 3963

r epor t edl-alpevazin-Med-hod L) @n&l‘lQ 0L, ap g Uilitd, B8@r t|i ng

Beanpl § S/ B RRH e e Kp o HEe PEp |

2- | sopr| dptbyrazqlB-pletiro)( 250) NG5, (286 s)DVBE)2. 289 SHE M) 1 H,

?rl e %%BH%‘SB&I%E{%R i 7 & (s h{/% 1A6Qfﬁlb d)ldj)zé6%6 °

q
(1H, s), 5.32-5.21 (1H, [|1d+ pyrazol 3 yI am no) -
BB {AH T o 52— 28—(8H= ) 1% Hb .nn331
S S LT B S U PR B s ALK -
2- | sopr| oyathyldtH-pyragz@158 MHzs), D OVEO) ,8.2B-209 (1LH, mbr
1

5350 5| BRSO HORF ok 78 S s Bnd R 99583 (1

dd) 6. 3ylfibtylafi; 5. 33- 45y7(ne{hny) 325&(215 A73.6AB54M) |

2 58 (Bt hed 34 BTSSR 4D

(3H,s), 1.32 (6H, d)

Method M:

Example M-1: 3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-o0xo-3,4-dihydro-

phthalazine-6-carboxylic acid

3-{tert-Butoxycarbonvl-[ 6-(tert-butyl-dimethvl-silanyloxymethvl)-3-isopropvl-4-oxo-3.4-

dihydro-phthalazin-1-yl]-amino }-5-methyl-pyrazole- 1-carboxvylic acid tert-butyl ester: 7-

(tert-Butyl-dimethyl-silanyloxymethyl)-2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-
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Method M 15 Exanple M 1: 3-1sopropyl- 1-(5-nethyl-
1H pyrazol - 3-yl am no) - 4- oxo- 3, 4- di hydr o-

w@biohab=gd ne- 6- car boxylic acid 3- PCT/EP2007/052267

{tent-Butoxycarbonyl -[6-(tert - gptyl di met h,
| 1yl ol ynet hyl ) - 3-i sopr opyl - 4- oxo- 3, 4-

?ig g%(ﬁqﬁiﬁaﬁlmll’lﬁlea(@%g I. ydn}mgg'v@@ qilsgol%%it 1|ﬂ>ﬁM@(§@1ﬁ9l s khlgéms added

I'c acid tert=but
NtaHr(bo%uf)yllZg dispethyl) asa buspg soonyirdd MY (2 02) i Bopriapy t was gtirred at

I P AR

YaS@ived lir) omagortios soll viedreagiioDVEX(1R0 mb} stiTal ati Bfonddiours. After this

%g tﬁ*ﬁ %%;401( %%{ﬁlr é) W@hc%@@%@e& ggcu%lH?%]?(P ﬁlIQ%éS%Eldr%}CSldue was

pmfﬁﬁdcbyﬂash tolputny¢hraing trghphat du(iBocR) hf(plarfﬂtS@Q% EtOAc) to give the

EH ”anl @%’Ft ur glgi\f\% |Orvﬁlg(§?%f[$ %Iﬁf or h%)ﬁ?s% grgql

After thls 5 tine, the reactlon mxture was

E@(t%d)utﬁsb}zmyﬂe/l slljanabxambthal/)fﬁ approp[vlsél(OE@l&}é) d]ily(imi-pl)thalazm 1-
g?%n‘a&%} 3 fIII%%] f%&ﬁ%&oi@éﬁ%gwﬁ a01ddtellybottll?yl estBf Q. ’)’g 1&5191)141901) was dis-
§d1§edamTﬂiﬁF Bnbetorths-voy nddasl 1 M-sohutiooxy kdtbatiamnmonium fluoride

t -
@S%ﬁﬁc}i ngzr&{*nl%ﬁ) a LH]Q )&ﬁf@&%ys:tlfreé Qlt RT for 24 ours. After

F t)ert any oxymet I Ssopro
th-lsz)b(me ﬂ;eﬁcdqtiwdnmtmhwmb(amemrated under vacuum and the res1due was

%e%{;ﬂdnf?a?sﬁ 25 %]6 &é{o a%%g r({é}%ﬁ?\{ %%y %ép‘fan%cg EéOAc) to give the

fliﬂlEcc(ercmn)d, (0t3n9gi4ﬁ0/symh13 aadUBC(WIHSOhN/IMS[ESH)GF] (MﬂH) 514.43.
tetrabutyl anmoni um fluoride (TBAF) in THE (1.87nd,

51 &flvied 7 Bl 3-

-amino]-3-iso-

avlie eqid i s tdgcarbonyl-(6-

ﬁgﬁbfg&nﬁé{hgy%)sg@g@ : gBrgjl f/gh@ﬁ%‘ B?{haﬁ% {- g‘a%ﬁlgg] -530&%hy1-

p@ragder,1-caB%xyliedal reasbuylasewn0.2g10i33mviol) B8 dissotved M- BYIMSO (3ml).
PO Mo wlied 2yodenliyreiq 4 BP0 K73 JZAmBIRY I s pion and te
teadtpyr mzah re3vaglsdirradrn iy T fQ} ddwmurs. After this tlme the reaction mixture was

gzgrﬁpwlgcﬁie?é/&{ ﬂ)&' BMI%) an@h{fﬂ%l’léaéﬁlﬂeth% o(fge[nk?@ fé%r'v&as separated and

ut ox carbo
rgdhed wﬂlew&tyﬂ (33« 20sp befpyd bedn oeed3I MeShyfdiecedpmidraheenitated under

¥%C}1¥L‘{) Eﬁn}‘& 1{12 %@% il (889%6%%%&%w89&1@s%@’ d élgDﬁ/I(E?)ml) and

PMBO( ?(rﬁhﬂjo thisTwasduidsd welfinadeaed (Q%%gd@ﬁ&ﬂnawibarrd the rghction mixture
A one kO

Y eag?rre% é%%{ls&% at (\ﬁa aggé% |§rlglend (%18%_[@110&6 gqg%égﬁ 38mR%otl)e\Fvas added

tnhhors partiey atdhehememotre eunrred 1501r arfathmshoupa*ﬂelr thisned, the reaction

ft%l?)gtﬂlreee\&aﬂs?ﬂgg F()ia\%laoggl)l\/l g%jjml r hzeg th ttgre ( lgggi LI%B nﬁ%amc layer

iwef eperabydi digeddiV £%0.) Mij S0 andf Golntﬂrtﬂlﬂe(hmdiec caaent. (Theeekulting

ffs%ggﬁﬁéS?ﬁ/gE o %assolcgllrélesnucl:htrl o aﬁ??elogon \@Vll?ep?%n m1?0% EtOAc
ool (06 EtQves tadove thestitlef @m o uadi( 0.088k, 83%gyiel®). Bnwhite)soliddVIS (ESIT)

the,regactd m xture was stirred vigorously at OC
f@g ﬁg %%Sgﬂ'sodi um chlorite (0.034g, 0.38mml) was
added in one portion and the mxture stirred for a
Isaptdpel- 14 6umeth Af trépytaadls3tylameno k- hexpSattlihgdro-phthalazine-6-carb-

oxylic acid: 1-[fert-Butoxycarbonyl-(1-tert-butoxycarbonyl-5-methyl-1H-pyrazol-3-yl)-




m xture was diluted with DCM (20nml) and washed with

water (10m ). The organic |ayer 30 was separ at ed,
waledogdoubpS04), filtered and concentrated undePCWER20TN52267

The resulting residue was pur jl ed by flash col um

chromat ography (elution: 50% hept ane, 50% EtOAc to

%
SHG S Qeohs 81834 b HRRERARCNALANRERGS (fstifhe. 0.02mmol
Wg@(fblﬁf@pgeﬂ ida QQ%[HM DCM solution (2ml) .and the reaction mlxtgre was stirred for
hs ﬁ@&’rrs.gé@er'tﬁlis ¥ih?emthre3?eéc%'oﬁ XPixeteréwdl e fR0E B ﬁ%'r@s%ltﬁfg residue
car b- oxylic acid:
wa§ trevtatdduviox ietrybethl to(gvettbe titlp oeropguat GixapipleSMnabtas piwhite
S %ﬁ\ﬁ%ﬁ]ﬂ (B0 8- 1463 Q8RB RS T4 A0 ¢ R283814, ), 8.26 (1H,

dB6i28dpHopy §.28-50l¢d 18, g o2. b (R -sp Ht 26e(6Blz i BISBESED b+ H) ™ 328.31.
c acid (13.0ng, 0.02mmol) was dissolved in a 20%

0 t ine-d-carb-
TR 200 0y 2 e SR G A o
m xt ure vvasnyibﬁﬂephthaltaad lape t he resul ting residue
was triturated with diethyl ether to give the t|tIe

10 M._lgt%ﬁ(lmkycarbp)nyl 61 gt bllﬂdxycgyborﬁfl Zﬁn@hﬂ?l l@ maz ol-3-y1)-
%gl §131 30@%@85%%242%&@3 pﬁ:ﬁlal@@né %%arl)oxyhé M A_Q 1-'3mg, 0.025mmol)

way disphegyh DMK 2mipt Foythisiwasaylded morlﬂlqlinamﬁ Aole; 7.0 Imomph and the
{)éa!:tji]o% 14‘11 1?1&:%(353%83]? t(%b"(}p B (tli%}aﬁé{ ?Br azgfe 1 il) 1.1 3 3-tetramethyluroni-

SOopr opy
] tmmuoeubmgedaewny nsmg 4 @mmblnog _\;rmr(@cmgm %, Imemhy) lwere

15 %%d&%ﬁ%%@ §r :Mld) tPe ﬂeactlon Jémﬁurd: %uré: at RI:]F fﬂ 4al%our¥% %fter this time,
Bexyddtion awikohré %srgartlﬁom&mwd:e)l Etm (di@mb cindeditdrri 1ONVS. The
éﬁg&{c Iﬂl}ag%? w&p ée ?r\g%%mﬁﬁg?ae 1 t}@ 066 @Qi?doﬁg%tra(?edognsmwuum The
tesltiklg Bﬁidmtt(ll]i fmng| @02mnlo))- \Sta,s:kj,li?;g)]&ed mt a e (T DEvhsolutiom (2ml)

%rgaf @%&%@%}lg% %f)lxturr(%vgs S(t]IIB E% A%‘I?dg%s c&o%%eggggﬁ ¢ é g(;eacgpie Hleixture was

20 cowmetntrapd andktheresudtin gnesdu@WaRﬁtrﬁmtedMﬂhmﬂmsyl etAéItterglve the cor-

%eglit)??\r}e(feiriﬁgngtl%sgtroh;zeyi% nﬁ;: rtnlet 1 Wixﬁe}}rjgz?)lgfﬁsh}&lnﬁ] - n%]rggohne 4-carbonyl)-
RHMﬂithallmzsn-QenB:r(EkadpleMﬁele MMRANWO0 MH 2, &¥seldMedd 9.40 (1H, s), 8.50

cgN r | 4, r esj
B o atmon RS e I a5 2 2 45, Al b0 (o1
shdcutedp .26 28 ) s), ABRI(Gthel) MREEIIONR= (MxHL)T 80Tk stirred
for 48 hours. After this tine, the reaction mxture
25 mlﬁltgﬁl?eae%garc I%Q{‘ﬁ?(tdﬁ%ﬂtﬁ&% rél{'(ﬁted l\qgth?ﬁ‘z\}l g%(gm\ﬁ@esl\/l 2) and the
agsppnade ﬂt@rtln g materials the following derlvatlves were prepared
2-1 sopropyl - (5 met hyI 1H- pyr azoI 3-vyl am no) - 7- (m)r ph

nnnnnnn 2L ~Ih

B T o v ovdR (1 S)  oon (S
Np, 8.23afkH, s), 7.91 (flH, d), 6.36 (1H, s), (ESI+, M+H)

5- 52 AH—m——412- 3 30 BH-—ehscired)—226-(3H;
sy, 1.33 (RROPH S (st )L MREREPYER2 10 BT g
t he experné¢th@nttlpycaold3-t i p&do ¢ Hpah)t &47 aldbwe 7(88&t Hod |M
Exanpl e PPLOPL, t [ terialls,
the Folibtihe ™ derbuit: vopt BRIt efet s IR s 16
Syst ematdileyddBphthalazine-6- | 3.48-3.47 (2H, m), 3.18-3.16 (2H, m),
carboxylic acid 2.27(3H,s),1.34(6H,d), 1.18-1.15

diethylamide (3H, m), 1.08-1.01 (3H, m)




10

1H NWR

MHz, D6-DVBO) ,
W@2006/1¢7u6%  d) ,

yl am no) - 4- oxo- 3, 4- d),
383.16 di hydro- phthala2|ne 6-

m,

2 10Q 1

No. nane (ESI +,

9.46 (1H,

8.17 (1H, s),
6.37 (dH,

MtH) 3-1sopropyl -I1-(5- (400
s), nethyl-1H pyrazol - 3-
7.88 (1H, M3 PCT/EP20
s),

4

07/052267
5.26-5.23 (1H,
3.48-3.47 (2H ),

(6H, d)
(3H m
3-1sopr
Netthyl
8.51
5. 28-5.
(3H, s)

( A4A00—N

i %E%Am!))a%o X0

6.36 (1H

SR e

Eh 00 T-hy0Zd6Y P

gﬂ)_o M
) S) ’

Ida'imdn@phthaMmesi 4
Sty 12 0

neB@ofhided) el

)\yllb actt—227 \oﬂ a),

hydoamiHe, 11363bIM80),, 12,1@81}1 b9
CT/ EP2?O7/ 052267
HY; 9-BB LSO 66(3H, 9 %ih br
9(139 d6 gh1 @H d§3 6%((11le) S)

R TR R CE e et
B, s$)1.3326R6d) carboxylic 3
hoxy am de 3-1sopropyl-I-(

QA
. OoFF

357.12

cid
5_

\_l‘\.l\.l LAAJ
met hyl -
d), 8.4
dd), 6.
B3l -
acid m

d),

6.
ao)

D6- VB0 “BUH ()

TP RS o

| Sndvh - 13H@mazol}34-
38 (.1 H .~ 369.
dhasbpliuibin 2oy

dildd2a-ph thalzing) 6-

8so@®o;(ylanlrlde d) 8.
533

D PR 53 T
oxn 8644 H, 1) 48, 7)1, H.81) 38149 1
g1 HeyEGE P PTAOREABPELRE
15.32- 6@21] H)n), 4.2204.09 (1 H,
e fer NIRRT B kg

B I1d)H, yl am no) - 4- oxo- 3,

369.37

(1
4-

dlhydrc
s),

1. \)&aaylbmpkymola@l d

D6- DI\/SO)dﬂdeS@pﬁfhal‘izm%)@

%?mfmzm% 6-

Sl REIPY! el
7.90 (1 H

cyclopropylmethyl ester

carbox lic aci

| . H, ,

I 653t Ehgi 33 Sab il
111') AP b@W] J); 225 8 Hls)( 134,
(6H,d),1.25-1.21 (1 H,m), 0.65 -
0.56(2H, m),0.45-0.34 (2H, m)

5. 16 (1 H _MBE 382 35
(400 Mz, D DM 9.3 G 53 )
8.83 H Hdd), 8 02D H, d1,.88b (1 H,H

5
d382'36

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

(400 MHz, Ds-DMSO) 9.30 (1 H, ),
8.51(1H,d),825(1H,d),7.90 (1 H,
dd),6.34 (1 H,s),5.32-5.16 (1 H,
m),2.24 (3H,s),2.01 (3H,d), 1.32
(6H,d)

438.40

Example M-8: 3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-

phthalazine-6-carboxylic acid methyl ester

1-[tert-Butoxycarbonyl-(1-tert-butoxycarbonyl-5-methyl- 1H-pyrazol-3-yl)-amino]-3-iso-
propyl-4-oxo-3,4-dihydro-phthalazine-6-carboxylic acid (10mg, 0.019mmol) (Inter-
mediate of Example M-1) was dissolved in DCM (1ml). To this was added K,COs (3.1mg,
0.028mmol) followed by methyl iodide (3.3mg, 0.028mmol) and the reaction mixture was
stirred at RT for 30 min. After this time the reaction mixture was partitioned between
EtOAc (10ml) and water (10ml). The organic layer was separated, dried (MgSQO,), filtered

and concentrated under vacuum.
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i sopropyl -4-(5-methyl M7 dd), 6.34 (1 H s), 5. 32 -
5.16 (1 H 438.40 1Hpyrazol-3 m, 2.24 (3 H s),

wa20v1¢B6H, d), 1.32 ylam no)-2H (6H, d) PCT/EP2007/052267

pht hal azi n-1-one Exanple M 8:_g:|sopropyl -

1- (5-net hyl - 1H pyrazol - 3-yl am no) 4- oxo0- 3, 4- di hydr o-

P B e A TP B by e gecton
Mgy reardl stigey for-48rh awed. Af@r thaptims, the reaction mixture was concentrated

ﬁcgﬂl\élresgﬂt%eﬁdﬁes \g%{ﬁ[ rgtee%lgla(hl%lypﬁh%ig %\QQK%\%‘L'I& &ﬁv\%&nd asa

whits exlide SHiNMMBOIHQ0 MiHz, DF®MAOs, Rel$ (aHdbrs) K28DEIH, s), 8.66 (1H, ),

g%b%g@m& gﬁﬁﬁﬂﬁé% 36 gh}'[ %2‘%"2 fe}*ﬂ&%)g's%' Kl §32§{§”@%}, 5), 133

(@, GOIHTERT )Af (MrHhBS7.12.me t he r eaction mi xt ure was
partitioned between EtQAc (10m ) and water (10m).

; 3l 6 &ty _3-ylamino)-2H-
FRABEAAS! gl St R S A Mo tamine) 21
2007/ 10746phtR@RZIBPROOF/ 052267 - 84 The resulting
resi due vvas di ssolved in a 20% TFA DCM sol ution (2m)

%&%69 e%lt 1s&<;§116[3@t i)h%ﬁa.lzfz{ne? (2@2 Mrﬁo s dis-

ter t ere ot & has Concentral
soeedtih @@Ms(lllﬁmi)nﬁo tles wdsaldedsTEA { t4mbtle@9mimdl) aiebMAP (Smg).

T&‘ﬁm@% \9386?%{9@ Gt %E?W%W%@% ilﬁil a‘é‘é&ﬁ&t;% 'téé;g butyldimethyl-

Qlﬂyll-k;hlgl)lde GIEE’1Y( (11H’,2g5$ 07rem@1)5a JAM, (Sa) 1) was adided idromiyise and the re-

Pl g gt B R G ool gl vgS pifiioned
Botamp] BCM 0100ml) and water (50 ml), the organic layer was separated, dried (MgSO,),

Fﬂ’t&%&j 5{?&( é@%‘bﬁ%{ltﬁg h&&WaﬁB%L Tl RsdTEA gl}émd{ly{vgé/ f;%?éd b%r fash

am no azin
8rlomn- Chfcbtydpgvaphgtdwg(we 2-Bremprbyit-HRitd phinkgly& zilanyloxgmethyl)-2-

o e TR 255, Lo oA W BEM Iy T
FHe&dilkt ure was stirred at RT for 5 min, after whi ch
T8 S R QLo bSHE pRUAGLIERIY LSS )£ BORAAR and he
?hsﬂpww&e dmm]vetdhe arlel- THEDGM sviutionr(é miaSITBAK o a]:lcae(tO 3g, 0.35
16121% Wéwas %ﬁﬁ (al_nlgglrﬁ r)m Ct Iw\%g tsterlIr]rreci %&?rnf"a% %{1}s| er t 1s time the
teaytgrn masusepmafdted, andrthfedhc(al\)@aﬁﬁd() w1t]1 EGMI(Q@HB dThmszblvent was

concentrat ed under vaeuum The rest
f)elﬁl}ol F Bg%r vacyum Eo givg the nc%(])rreﬁyl),ondl Hgd Tc’hdz‘i“i 1sopropy1 4-(5-

mamrrﬂ-ﬁw@zmylhmtm)-m phﬂmalzmsuoaaylﬁmmmyj JH2NMR: (400

SAPRER RS T8 LR s PRy 527 151 P 7R AL . 637 B ). 551

(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.

Using the experimental conditions reported above (Method M, Example M-9) and the

appropriate starting materials , the following derivatives were prepared:

Example | Systematic "H-NMR MS
No. name (ESI+, M+H)

M-10 6-Hydroxymethyl-2- (400 MHz, Ds-DMSO), 9.44 (1H, br 314.24
isopropyl-4-(5-meth- | s),8.32 (1H,s),8.26 (1 H,d), 7.82 (1H,
yl- 1H-pyrazol-3-yl- d),6.38 (1H, s), 5.29-5.19 (1H, m),
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This material was then used in the Buchwal d reaction
as described in Method A and the 20 residue was

waelc@sabMed in a 1:1 THF/ DCM solution (6 m). TBAFEPW07/052267

silica (0.35g, 0.35 nmol) wasgadded and the m xture
was stirred at RT for 24 hours.” After thls tinme the

;me?hlbz‘r Li%@ﬁ%%lfcphﬁae__fs_g vent? whz %\iejd un(ger \)acuum

t o gi ve azinel-ooer espondi n
i QONONy I

7 Lhrdr vt hivayl 2 NaVi A (T

T ||y\.u U/\yllCLll)’l [ IQU'JI J!Jyl = \\J .

met hyl -1 H pyrazol - 3-yl am no) - 2H pht hal azi n-1 - one
(Exanple M9). "H NWR (400 25 MHz, D6-DWVSO), 9.12
MeshodsIN; 8.40 (1H, d), 8.26 (1 H s), 7.79 (1H, d),
6.37 (1H, s), 5.51 (1H, t), 5.30-5.21 (1H, m, 4.69

4 s N8
Eeah 2o A R b R A bR
above (Met pbtﬂhawlnEaéamb@thﬁgldanddet he appropriate
starting materials, the foI | owi ng derivatives were

éeﬁgja‘gfg HCI

(Ql&’l’,mlb |wa8 adldeﬂéklowlﬁ tq)z{ mspd:nstbn(ﬁ 7H:Hnimo %)sppﬂ)p&lzél(bldﬂnosaﬂ phthal-
%ziéq—cérge (1 é)g %5%&@% &Wl_a"t (X%@%@?ﬁ%é@é{}e wa%)cbolgd 8 0°Cand a
ROTHEPOYMN O5ARE 4. 30m$1531}3m waglr (12H) ph dkded ddopadise, Zhe mixture was
%(olled2 2%&_@ toluér}e’ (4m1)3was a6d'(_1|bd da)nd tﬁlzrlnrfxtlllreo\{/]z% neu%rgl(i)s%d With saturated
BIaHS]ﬁhr(ﬁm)U -1 -(5-net hyl - 1H pyr azoI 3-yl am no) - 4- 0X0- 3,

A BB g P S0 SR P b B0 R R Dot agdpparopwise
i mIsPd:rmonGIﬂ(hEDﬂ at Wateﬂ-l@]nl) (tBe Bﬁxtﬁbe ms:oaléded O‘K]i awl gtirred for 1

us e
oy R BRSO imbnaddrd. Flbwsr posiie by diszoniom
§pbci@gpreparsl mhove) anidrthsvatieore mns)lrred'lﬁ@r a faather oourbefireibeing cooled

wa ooled tg OC a ol utio

SPSEARE Fohhalis 1 s POt S a3 & MRurated NakCo,
(Grxlh) uné bvias (Selpolecbrbamie RHE, wzi’s(allrlﬂé (74 g@@ml filtevad aad dextkentrated
an%‘t&;e m Xl;h%rrgi rﬁ%r%gl {1%\%{1? % 1e\§4b§/21‘ ﬁr%fgfecglwtography (elu-
(idn:BY% Rptdhrad0P HtO Avptoetive(tBati)le mﬁp@lddﬁ(d).(ﬂﬂg,rﬁl% §eeld)ta®an orange
a.su [-on in water (4ml), the m xture

\S/%]gi @@ﬁ@%% t‘o(%ﬂgg‘(n}d()zg‘g‘?zped for 1 hour. After this
ThivenatéridDhas (Hrlkedvnsthaddettyald edakctiovest qeocritiednimiviehdd/A to give the
the diazoniym s d ab and hemtu.

cCes R PR T SBT L e mBR SRS P ARt o BBy Eobl S yaro-

At afaiiin &-&r @b d 3o gt amédd (bmmﬂlth fijltrate was washed

with water (5 m ), saturated NaHCO3 (5nil) and brine

BTSN A0 e e AL 08 SF RN g S alavaro-

was puri fi phithbzihkastursedylioacidhmaaat ogr aphy (eI u-

'H-NMR: (400 MHz, Ds-DMSO0), 11.79 (1H, s), 9.12 (1H, s), 8.63 (1 H, s), 8.37 (1H, d),
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 (ESI") = (M+H)" 327.30.

Method O

Example O-1: 2-(2-Methoxyethyl)-4-(5-methyl-2H-pyrazol-3-ylamino)-2H-phthalazin-1-

one
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tion: 80% heptane, 20% Et QAc) to give the title
conpound (0.077g, 8% yield) as an orange solid. M

W@ EBrA)7469 (MHH) + 292 & 294. 20 This nmaterial wesST/EPENT052267

used in the Buchwal d reaction described in Method A
to give the correspondi ng 3- Isopropyl 1- (5-nethyl -

Y9! G 4 Brm:n]o_ 2H-phthalazin-1-
@xéah;m Me]}h-oli E, 2 25g, 10mmol) was dissolved in DMF (30ml) To th1s was added NaH

56'0? Jgpi/llmnjﬁt ﬁsaf ar Il\?}% kLéépcar Q%)?‘{l)c %%% Qau%) as sé@f%(a a:?SOC for 30
nkh NIW 1- r4>®0) Ritizth oRget MBSO 67&1],2ﬂgn<@11 Mas g()diedgn @Qe pditon as a solu-

?ﬁwnf‘%?% gl e dive s byl e it vas

pyyre@ int0® H-8H,208 ). Exlractlo(naH,th EyQAd\/SulQmen) deyif dHhe combined

g?ggal%%gﬁ{ég E()Oée%?\i%;ﬁ& Z’lﬁ%&tﬁ)nﬁfjchef soli and Stérzrlo g osf th? collectesl przempltate

hi-(pbthnbﬂthmtmptane BlegBe'e\‘MB tﬁ&O:b,hj]mm4692 4g, 85% yleld) as a white solid.

2004/
J R O DS B30 k) APHRORYI L 1 25HE0 (2H.m), 430
@BPBnnrﬁollz%ptw)t&aﬁaﬂﬂm.l one (see I\/let hod E, 2.25g,
| Omol ) was dissolved in DM (30nml). To this was added

gﬁf' terk %gt/gl SOmg‘J&I %}-Il é%géol 3f@m§1n% &u&?ﬁ&lﬁ%/ %@lﬁ)%thalamn 1-

m«mﬁh@tmy arriugbwild. %ﬁg;onlzhﬁmmow%\(sz mddiedydtimyl)-4-bromo-

I

}1{?1%(15211?“ 1. 8% @57 %rﬁmrop On- (1 Rﬂ;@) G gﬁguerwazol 5-ylamine
ﬁb‘f@ 3 Orrtrntvlm@smﬁu@e%mg;ﬁ@nmﬁ@) (12i8Clirnyylidenr eacetonilodipalladium (0)
A8 B0 RBEET R p i e b e Rl Bng RO fime
88mmrolhgewfdisshiyed ol depassedidipxan ([0t dhe reacoremimtiire was heated

. : t ' 0

SHSISBI%0 by SRR 1 K ORI o Y 88 e
Bre@pitateH sold) wasfilgBeBarBOwshetl with, Et@AQ4nd IBO. [Réfrawrproduct was
Bfur%tgedt c;'V%{ glé@{ e;l EtO%czl]epga%HO%t 250% %téic)( t%kélve tile title compound (0.46g,
GS%Bdeﬂd)lfﬂNM}hz(éDO BiHA, &t MBSO -8(22- $ el (BHoMh), @OBYILH, t), 7.86 (1H, t),
SoLplsa) (? ;f');g)sé g{qﬁ?‘%hlﬁ B Be3GhYSR)S). 154 (9H, 5): MS (BSI") =

256.pVrEDAZI n-1 -one (0.57g, 2. OTITD|)
1- (tert butyl) 3 met hyI IH-pyrazoI 5-yl am ne (O 464,

Pracedmot forahd deprotectlon of tert- butyl protected pyrazoles) 4- (2 tert Butyl 5-meth-

520 SO 2SBS0 o
vaOamgolved e fareac ddid (20m X tind beaﬂaﬂsathr%lxefdr 4\ The sedulting nagV product
wgs &'1%%?\/68 @ HsOha%Hrl§CI?12 gfltérrée 0%%%5%% félon\}\gléqfd:_%?él%lgg gHC03
m&]ltr&idnwrd:dmfﬁt@&c)f amdhd—l’&(BJchT\hB colevtqat l@dﬁﬂu’atmmsSubsequent washing

?vu[fl PL\'QZ%t ea Leltlllﬁ %th%r 6?1 (g E t(ygﬁgzg Q,%{t&%ﬁ‘ g%%b‘{t%f?e%e% tﬁﬁﬁgsued

eco (o)

plroelludt)2 (lZHMdI\R)X}/ét&@D 4V[—1'Z—meﬂﬁﬁ1 DSO)raghl Ryl8maib)(23Hphthialazin-1-one

(5 S8p0h 19 208 98 (i gVt R Sty o PRl s v o

829 (NIb, QESI4)1H, s), 7.84-7.94 (2H, m), 6.28 (1H, s), 4.23 (2H, t), 3.74 (2H, t), 3.33
(3H, s), 2.23 (3H, s); MS (ESI*) = 300.3 (M+H)"

Using the experimental conditions reported above (Method O) and the appropriate

starting materials, the following derivatives were prepared:
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356.3 (M+tH) +. 2-(2- Met hoxyl ) -4-(5-neth,
|, 1pyrazol - 3-yl am no) - 2H pht hal azi n-|1 -one (Typi cal
w@emcadus®e for the deprotecti on of tert-butyl PCDERHOIBE2267
pyrazol es): 4-(2-tert-Butyl- th- 25
-2H pyrazol 3-yl am no) - 2- (2 rreth OXy- et hyI)

11 ~la4 o PP |

q =T=011¢C \n O 1-O0—+met)—was—dtssol
|ﬁd@gr nsgétg@:“%c(zorrn) angNﬁ/Ieat ed at reflux for 4 hm
Rhe recumatrieng raw pr 0( uct was di ssolved in H20 aptAPI+, M+H")

o | s R o d L e TsBy TESR T, P
was col Im«ﬂhﬁebt]hggl) (bt 1 4 180 H, SuBsaqlient), 92 hikig), [ui t h

yi ol ded VAD ALY ToopALiT o) B (T Brn & 100

2-(2- Mg Bhylmymtohym-- 4- 51Hembly3 IQHEDYY, 328113 1m).am o) - 2

P ] PR s (a0 G- 91 (I R P o),

8.29 (1H, d), 8.14 (IH, s), 7.84-7.94 (2H m), 6.28
1H s), 4.23 (2H, t) 3.74 (2H, t), 3.33 (3H s),

ﬁ it SE B 2 et RSP AR EY R REt B iapyno)2H-

the appr opphtatlazindbost arting materials, the follow ng
derivatives were pr epar ed: V\D 2007/ 107469

PO EP2007/ - (ST bR Moo 21

p]ﬁthﬁ]kiﬁ@)l dfe 8566 Mbt-]hodsE) 469.I.12ﬂlg ﬂansrétthgﬂb%jzlb&cll@heﬁar(o& and 787 mg

rgrrgatjhﬁ §1Pg|?_ip%yr & 0 glsgjﬁge’g 1d )SBiI% tﬁ%eﬁ n;z{t 5? 21730€ﬁ_(|heth§11 azodicarb-

bxyddie 3rend i dl)op’&hhe if BBI,mln) StermZ Gvag e tirtued @ Aichrg AHRT. 50 ml

?v’%iiglr ‘g‘;‘ g(%?éﬁ;é(;)g Weré: a%‘ig?d andztglts Ergaélidt Ehéaez %Pgr%rf'fd asr’l)d’wa]éhech5 with water

aryCsoalinew whloride cGutien.Mfter d2yih pynrdaapeBitiv pahe nejdu Mas chromato-

Rl B MR SR eibismb S Bt S b ORE Y Yield 435 me of

pletthilpaaduct| - one (see Met hod E), 469 ny

4-tert- he | d
The Bhesimb bR e S03r v R 1ot -Sapethyi-
5K, pytaZ306- }@arﬂlinetahy bulaeqatinclgrdbpr m}ﬁd&iﬂomrcetcﬁlddﬁdnent as described

B OB i 2 R Bl b R B e g Bapae M i -26-

phithankia- phﬂseexsmp&r(aise.d\/lsnﬁsm\mﬂedmwz.t h water and

sodi um chl oride solution. After drying and

@'@ﬁfogf ting, the residue was chromato 10 graphed on
eluting with a gradi ent of heptane to heptane

/EtOAc 1:1. Yield 435 ng of the title product. The

Bxdmolad- hnmaﬂmﬁmpﬁ@hebylam(é en ethg2H wasaz0060plladinw) LR -

1-(tert-but - 3- 1H pyrazol - 5-yl am ne and

subsequentPEj/thB]f?ﬁllngf %/ed by formic acid treatnent as

described for 0-1, to give

4itbyd2exXvA2 4 ¢1idopBatwrea vig 126 pikthh Jazid - [-Enerett Byprodit phyengldokrazine

fl}gdrgcl:hqg}igg 22_.7?7H, 14.6mmol) was added in one portion to a stirred mixture of phthalic
anhydride (2.0g, 13mmol) in HOAc (25ml) at RT. The reaction mixture was heated to

125°C for 2 hours, and then allowed to cool to RT. The resultant suspension was poured
into H,O (100ml), NaHCOs solution (1M) was added and the resulting solid was removed
by filtration. The mother liquor was acidified with conc. HCI. The resulting solid was

collected by filtration and dried in vacuum to give the title compound (1.62g, 45% yield) as
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15 pht hal azin-1-one (exanple 0-3). M5 (ESI, MH)
378.2. Method P Exanple P-1:

wQ@2qpdAbEepr opyl - phenyl ) - 4- (5- net hyl - 2H pyr azol PGFHEPBNT/052267

0) - 2H phthala2|n | -one 4-H, days 2- (4-isoprop || phen,
| pht hal azi n- | -one: 4-1sopropy phenyl hydrazi ne 20

Q%ﬁg%l LH- ‘f@v[ﬁz Ioﬁgvm%‘b%m ) Vﬁﬁgl‘iﬁ%ﬁ 8 (‘]?ged) 7.92-8.01 (3H,

portion to a st mxture o anh
(112 097 (2tBrénml .35 GZH DAL G ABhin)), ét25RdH dDhMSr(@@I:t)lzo}#S 12 (M+H)".
m xture was heated to 125C for 2 hours, and then

sind 2J8VJN 1L i LV1)- LAt %ﬁ%ﬁﬁ?w rE4Vi@ﬁ)ropylphenyl)
ald déxﬂhzdmmﬂmer(@élgc O ﬁ@mgmlj ghmowm\y@@m@g(o 41 g, 1 4mmol) and
O
HoOt(d &imlo waa addedraftedcdaling 4e BlnExtencgow evithHeCM, tdhyang of the com-
BRAP LA s a5 ) S apBralith SHHE R g dosied

6n pBO) (010b280 % )1 ick was Bse@Ovifhb! ant) furtheOchagadiizaBed).

?Téﬁnzaé%l %)é%g?wsgc? @%gﬁg_ﬁ%w%%\ﬁﬂ)%g&ﬁw&ﬁ e (1 A-but 2P methyl- 1H-

pyrBrarfoylam{nt-foHowpedly ddidpéealyzeld glapteadcsion of thegpe-butyl group as

fothiomgenkt smapL Bl S0l | 6 meant 21
pyrdmiold- ylamm)szfzpﬁtmaztreﬁ{onblﬂtympde P hyl phenol (0.02
g, 009rm0|) vvere stirred at 150C for 30 mn. HO

el . bEAS théﬂ@zﬁﬂ"' 1-8he: Yield
Nﬂi@@zlﬁh)j H\MM& é\‘%QO(MH@f Cboab/MeDVang.5 (léi dlé{.ﬁ 221@H d),7.97 (1H,

§e§b ?ﬁ?htg%({gr éc§ eri za{rI éﬁ%émgc%?% !ﬁ%?%ﬂgﬁf $), 1.28

(ﬁﬂ%di)l n the Buchwal d reaction with

‘1)' 1?1% ?ﬁé d!BgItl a%taﬁcéé?@@c%ﬂs r{:a;gkr ;bg%{eg ?tlgﬂé 0¥ ?@H%eapproprlate starting

mtelrlabuthylfolgwaugdasvatld@smrcpmpared Method O to gi ve the
correspondlng 2- (4 Isopropyl phenyl) 4- (5 nethyl

B\ L it ore av ol

I IIU) LI_I' LI II I = UTIT \CI\GII}JI C T
?*WIF Sgr opl - phenyl ) - 4H(1§Mr¥gt h, MS
Nolpyr a2¥ime- y| ani no) - 2H pht hal azi n-1 - one: i eI d | (API+, M+H")

(O NOAA 2104 - LI | l\ lan'aBsJEV Va'n\

Doy o Zhrob N ) | CHOes P BSOS TR s

7. 63 (2ighenyl)-4A4538eth2H,8. ) (1H6ARB.301H, &), 7.83- %}28 (1H,
, 2.2 1 28 6H

gz(perl rreyn% cr%% |t| or frlerf)1 ’rfged(z&:gdg} %Béﬁhgb P)| and

t he apprybyprinat-8Hst ar t i| g2 (8, ex, 2al $|Hihe 2f1@I(BHw| n

deri vat|i é I

e R Ao AR S BRI 1

MHz, D6- DMSO) 9. 29 (1H(3H)1;) 374.13 phenyl)-4-(5-

Q 0N (1H ad) Q 268 (11 ad) 7 Q0.7 Q9 | _ 2L b\Vraz

%@

o
&
w =

o+ A=y ] SO O (& A=y ] —OI~—"+—3I90—y1 =Pyt

(2H, m, 7.64 (2H, d), 7.32 (2H d),

Method O — Suzuki coupling with 2-(iodophenvl)-phthalazinones

Example Q-1: 2-Biphenyl-4-yl-4-(5-methyl-1H-pyrazol-3-ylamino)-2H-phthalazin-1-one

4-Hydroxy-2-(4-iodophenyl)-2H-phthalazin-1-one: 4-Iodo phenyl hydrazine (8.97¢,

36.4mmol) was added in one portion to a stirred mixture of phthalic anhydride (5.0g,

33mmol) in HOAc (40ml) at RT. The reaction mixture was heated to 125°C for 2 hours,
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ylam no)-2H 6.22 (1H, s), 2.67 (1H m, 2.19 (3H,
pht hal azin-1-one s), 1.62 (2H, m, 1.24 (3H, d), 0.84

w@ 3id7/104620 Met hod Q - Suzuki coupling with  PCT/EP2007/052267

2- (1 odophenyl) pht hal azi n one Exanmpl e Q 1:
2- Bi phenyl - 4-yl - 4- (5- et hyl - pyrazol 3-ylam no)-2Hp

{x‘nicﬂéaﬁﬁ‘éh@wéd "Bol Y. ﬂgxu%ﬁ, foh QAORNRA into FEOF1gomD and the

al azin-1-one: eny y razi ne )
@(Suwnml)d wessreaddediby hltwhien phrethothet bquorsyasneiddied with conc. HCL

TERBap R 6y B e e o
pornd( IHiguB%, yiahd BEOVHitkopH69 HPEMEEPZO0 MB5126PMS@Ol lshid 1H, br.
L T P T R S s

by filtration. The nother liquor was acidified with
2ddiphentyicd-yl-4tydroxe A -ph tadazio |l i ahewh Elyd oddye { tbdophenyl)-2H-phthal-

Sdih tﬂé\%e' @ ga@gg}g{dl)eggg:ﬂblﬁ%% c'icp((ﬁM\éle?gLH],%'l_l k,%}k‘alﬁ Black (0.02¢,

poun as a t e sol
2 m @b amh/EE) 0.14.. I8mnidiHwetsrdissslved in Ble@BI (2nH) anl) heated at reflux for

zES% ¢r§02§8g§‘?8r%nl-l§al%l¥ g’y fﬂtear%ﬂ% g’gt {Cagl’l with: Hz@and subsequent

tlatiphop tegirecpitated sobid:yielded the desired tltle compound (0.07g, 78% yield) as

48@&9%&@3& 1‘11]61;% Qgﬁé’ﬁﬁ% B CBQHT%% W éa”s h%@mj 4),7.89-8.03 GH,

plél T. &&}7l$ﬁ1(blﬂamk 7(530 (@2@ D, 7392 iktol)); MEGEKT:) ﬂé 615.3(M+H)".

Mitgr];zﬂ\@vrag @%h%%%%l’n%?edl \Qlt]#vﬁgl]l Biel %B}])oan t Iﬁ%lgg a?&egcrlbed n
MeltltcrdaR pundh $utEM1Leady hed lwthmB&Q@ama@wbsae qesnibed O Method Ato
AL e 05\ PO e A )l o e g

plothiaklzin® HohbWRxaifip ROz, D6- DMSO) 11.88 (1H, s), 8. 33
(1H d), 7.89-8.03 (3H m, 7.78-7.86 (6H m, 7.50

0% br HANVER: asommm Do@MBA), Mt (6 s RS &R 1 HLds 846 eh] 9), 7.95 (3H,
269'%9 9&3 Cor& pfg 4635‘Ha§ RSGH B9 2k 13YEh NAd (Asr) =

%%ﬁ‘ﬂeﬁw 4 yI 4- (5- et hyl - 1H- pyrazol - 3-yl anmi no) - 2H
pht hal azi n-1-one (exanple Q1). 2-Bi phenyl-4-(5-neth

Bl e SOl Ay g 0
(1H d), 8pdhalatid.l-dhe 7.95 (3H, , 7.87-7.92 (6H,

m, 7.56 (2H 1), 7.46 (1H 1) 6. 35 (1H s), 2.26 (3H
3] ) a2 3 \ iho)-3X3H

—HKD”)_Q-IBrOIthZhai am:thyll—blphcﬂly:ﬂrll(}zl)—ﬁﬁ th—tﬁahgﬂ 1—613m(@1r¢pared from the
pﬁﬁ?%{lgé gtéllrtﬁn_%)ﬂlgt%}elglgln aﬁggy tgﬁg] IX(LJ al Bhezﬁ)(: uf)‘led with 1-rert-butyl-5-
theBrybrid- Ryr@1-3agamire-ibiafuehyhld 4eackipa zk-lei@hltl‘aédalnlMethedJ feto give the
R STRF S A RPN SRIATHE, P HLTAS S0 0. .0
(HH,eh1 8.BRIC A &5, 8 by, + 1L ATV HZz Ol 7.82 YAk nd) ne40 (2H d), 7.30 (2H, d),

Boge! & £8aCH N, 255 B8PS, LA8YsH" MEER sk Q) IS B L N84.36

(M+H)".

2-(2'-Methvl-biphenvl-4-vy1)-4-(5-methvl- 1 H-pyrazol-3-vlamino)-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 was deprotected with formic acid as described in Method O to give the title com-
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title conpound (0.049g, 31%yield). "HNWR (400 Mz,
D6- DMSO) 8.44 (1H, s), 8.40 (1H, d), 8.33 (1H, d),

W@203/167469% t), 7.97 (1H, t), 7.62 (2H, d), 7.4BCT/BPL007/052267

d), 7.30 (2H d), 7.24 (2H dj,_ 6.00 (1H s), 2.28
(3H, s), 2.12 (3H, s), 1.57 (9H s); MS (ESI') =

é%}dg &’@%ﬁ(W%g Pﬁ NQ/IR (400 M(Péz D- tl?]MSO) 9.29 (1H, s), 8.52 (1H, d),

84@pwabos mm,asmmwmpﬁ@aawzonz 82 GHb:d) 42.48 (2H, d), 7.30 (4H,

b & e T o T ey KRB e
vvlth forcac:ldasdescrl bed in Method O to give the

d Ra i Zt ROBET/ EP2007/ 052267 90 pound
(0. 036g, 83%y|eld) 'H NMR (400 MHz, D6-DMBO) 9. 29

@Qag'ﬂ,plﬁm 8y ?3 Nickhly- %{ pyreé) f‘@_y n?% (3351ﬁ391%}‘gét12§'3heny1) 2H-

7.30 (pﬂmhalanfp 1-6n@9 (1H s), 2.33 (3H s), 2.20
(3H s) I\/S (ESI') = 408 16 (MrH+ Method R -

2 : ﬂ'one 4- Hgdron% (;) trifluoro-
mﬁy&gheyyl ] phﬂﬂlhhlllazl nnq: wgshprepared from 3- trlﬂuoromethyl phenyl

ﬁycﬁy%ﬁ‘éf aszde%& ﬁfﬁ' %&f@“ﬂﬁlkmnmb Ritt 3 2BMYA) A3 (11, ), 8.31

I oX
gy | 'bﬂbﬁylp)(SI‘zII—mf»,hl Tﬂa(IQéJzudhrMSQE%I Wwasd0ptepdr&d’ f r om
3-trifluoromethyl phenyl hydrazine as described in

8-50d. B(3- tﬁﬁ%e&ﬂ?ﬂ)@lew 2HD9htPM§91 1dnda. I}(Ij'd_r' ?b '\% trifluoro-

o.o1l 10U (1IH, d UltﬁlUé m, .74
(I]Eg]ylgheﬁylg@ﬂ Eﬁth@mllﬂl) Lrone (0.50g, 1. 6mmol) and phosphorus oxybromlde (1.9¢,

é 5 rﬁrr@wfgre(sﬁ_{r%fi of | ﬁfa@ %Eej ﬂyljﬂw ﬂ%ﬂl%&%d@& e co8fs to RT. The

roxy- 2

Wwﬁfﬁﬁ enljd yvaszcr-qﬂpmsqh by &kranon aod avaglgxdseigh H10 6y g ofhelsolid in

ORARRNELLG TR AMARY (4900 SRl ?‘It AR! @OBINILL GBS0 8.39

RFL, dThg95-griddpidi méﬂe’d) %BPK%HW&& MSIEdcted7®b98 (M+H)
filtration and washed with H20. Drying of the solid in

%&s%&%gﬂﬁntﬁgd il the %u)&ﬁ@@ V&lgt &pa Cfgcrl‘t%ggﬁs Méﬁll@() Ato give the

¢BFesppfding 415-Methgl- (lmyrm)l 31\»@%1&3} Q)Bﬁmﬁﬁ@@@ﬁhﬂmh)enyl) -2H-
gll?ﬂhgla%tﬁf)h@ ex P/btﬁ]qy used in the Buchwal d reaction

escribed in thod Ato give the correspondi ng 4-

5- Met hyl - 1H pyrazol - 3-yl am no) - 2-
451MethvlnHim%azalyB VEHEAQ]-$-( 3anﬂu®mmeﬁln\d7ﬁhﬁnvlh -2Hnehthalazin-1-one:

m Og(';i%%)) lﬁ%ﬁﬁS(zM@tMMk D BMi@kﬁ@ﬂqErN%”@ 38 (1H,9), 853
s

4i @Pési)(&%/?@é o) 3955 21 0y 9§ 11 87 416 T (B m). 627 (1H.

g%g{%m—l 7.98 (2H, t), 7.94 (2H, t), 7.69-7.74
%27(1H s), 2.19 (3H, s). Using the

experl mental conditions reported above (Method R and )
BsigB ke Skpeamen jabepnglatiqns re@gtq@ﬁbﬁw(l\ﬂsthg & andBuchwald reaction as in

RRBRAPK) Ald&hshgfrbpAste @ﬁ}tﬁ{ g ﬁht%rlalts heefrohd ik BgrlvaU'\_fEst'x\//%e prepared:

derivatives were prepared:” Exanple Systenatic 1
M5 No. name (APl+, MrH+)
Example | Systematic "H-NMR MS
No. name (API+, M+H")
R-2 4-(5-Methyl- 1H- (400 MHz, D¢-DMSO) 11.95 (1H, s), | 410.17
pyrazol-3-ylamino)- | 9.26 (1H, s), 8.50 (1H, d), 7.98 (1H,
2-(4-phenoxy- d),7.88-7.99 (2H, m), 7.73 (2H, d),
phenyl)-2H- 7.44 (2H,t),7.19 (1H,t),7.11 (4H,
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R-2 4-(5-Methyl-1H (400 MHz, D6-DMSO) 11.95 (1H, s),
410. 17 pyrazol-3-ylamno)- 9.26 (1H, s), 8.50 (1H,

wa@2007/71028 (1H, 2-(4-phenoxy- d), 7.88-7.99 (2HCTEP2007/052267

7.73 (2H, d), phenyl)-2H 7.44, (2H, t), 7.19 (1H t),
7.11 (4H, WD 2007/107469 PCT/EP2007/052267 -91

(5 VTR (60 WS HeD) 211 98 Lt 2y |

R&Y .13( A am h 6300 M}RSI))é THISG) 11.9 6151, 6LH 3683
7.87-8. é’%f”’(zglr? rﬁ“{ 9%?%21%% s 5P %%%(SI%EH m
6. 31 (mn@mhazemy(sH "19)8 30RAL 2 1 37 G156k m400| My,
D6- DVBD), 11, 98, (.1 , 4-(5. 9 27| (1H.
oy, 5 sr{ Mgt oRd | TRRtor I 037 (il

7.99 (1H t), 7.91 (1HIst), 7.61- 3-ylam no)-2H .68

EQ0.7 B2 (21

_53 \l_l ! m QA OR n!’\f hal az1i n_1 on
A ey § Lt B g T 3
N- r'\{EL hly Iphénjiy4((5- net Eyl 9DIH(PH; Hz&5+ BHY,dans. ) 1L - oko- 1H
- t ha a2| emn e
2D SRR M Bt A B 0 T ORI T et - | The

title corpaminh)vids obt ai7m8d2Hf mosm.507@ 53 07 apy,icdice
startir erl I S usi h nment al conditipns
reporteg’hg%g (‘Wﬁt ho 9%‘ s‘% ﬁg&% 659, 33%: ' H NVR

Nert

(400 MFz, D6-DNVBO) 13.10 (IH, s), 8.39 (IH _ d),
8.01-8.12 (5H, m), 7.80 (2H, d): MS (ESI') = 345.13

HETA

-ef dB? ono- | - oxo- | H pht hal azi n-2-yl ) - N- net hyl - benzam d

e: 4-(4-Brono-I|-oxo-1H 10 pht hal azi n-2-yl ) benzoic acid
Eandplg S-10. NSMlaﬂiy) 4é[ﬂ£{5—lnéthy1GHHQiymﬂoIiBileE'nd1abpll dx0- H)@hthalazin-2-
0. 65nmol ) re di s olved in DMF (10n) at RT. Methyl

amne (0.3 e’@ﬁan%\l SM solution in THF, 0.65mbl) were

added and stirring was continued for 4 h. Evaporation
of(44Brem osBb¥® N H - it &b zih X TG 2Eic @68 UTIes titth dou powm dWvdsldbtained

tract. th t
BoMLnF SRRt Sttt fish b s Pidhe SR amen h Ui gpyied above
t¥ethbt tR) evi€lo ;(r@gsgw d345; ;'H;)Nm;, (mgwmk,ebédl))Msg)ll\lor@?iz(ol(gHQ@), 8.39 (1H,
W@%%ﬁlw ggé.&éz‘b(? gﬁ (Eg'}% ‘7%?’%%%5 , 2.82

(3H, d). This material was then used in the Buchwald
nead}rbmb Bsxale foph thaldzih - MetNhatktifyltben ginvide:14€l-Bromo- 1-oxo- 1 H-

Retebrrs dDF%Z?*f A6ig RypeN43pyrad and 4.\eyhepyinidsggl (00e.

0 phihRad] pee-dis2elyéd meMEFENDG® of ®TaNRke/] Smie (0B3ml of a 2M solution
NNyl 4[4 (Someth _ _
Y B birtigb et Aoted ang gtiring yhcnaisacion i Froperisigaof the

st@vent under reduced pressure, dilution with DCM, extraction with a saturated aqueous

NaHCOs solution and evaporation of the solvent in vacuum gave the title compound
(0.12g, 77% yield) "H-NMR: (400 MHz, Ds-DMSO) 8.55 (1H, d), 8.38 (1H, d), 8.10 (1H,
t), 8.03 (2H, d), 8.02 (2H, d), 7.73 (2H, d), 2.82 (3H, d).

This material was then used in the Buchwald reaction as described in Method A to give the
corresponding N-Methyl-4-[4-(5-methyl- 1H-pyrazol-3-ylamino)- 1-oxo- 1H-phthalazin-
2-yl]-benzamide (example S-1).

N-Methvl-4-[4-(5-methvl- 1 H-pvrazol-3-ylamino)-1-oxo- | H-phthalazin-2-vl]-benzamide:

Yield (0.005g, 10%); '"H-NMR: (400 MHz, Ds-DMSO) 11.95 (1H, s), 9.33 (1H, s), 8.52
(2H, d), 8.50 (1H, d), 7.84-8.03 (6H, m), 6.27 (1H, s), 2.74 (3H, s), 2.20 (3H, s).
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Yield (0.005g, 10%; 'H NVR (400 Miz, D6-DMBO) 11.95
(1H, s), 9.33 (1H, s), 8.52 (2H, d), 8.50 (1H, d),

wOo 284487468 (6H, m), 6.27 (1H, s), 2.74 (3H, s)PCRERD07/052267

(3H s). WD 2007/107469 PCT/ EPgPO7/ 052267 -92- Method
T Exanple T-1:
Me{ﬁlo({ - (5- Met hyl - 1H pyrazol - 3-yl am no) - 1- oxo- 1H pht ha

azi n-2-yl]- phenyl}-acetam de
2- (4- Am no- phenyl ) - 4- (5- et hyl - 1H pyrazol - 3-yl am no) - 2
Exayhpladl Bz Nntdt [4oi3eMedyR | H-fyrazadSogamoro) Snevwst- ) Hypdighalazin-2-yl] -
di ssol ved | r 1 dj I'm) at OC. Acetylchloride
(0. 024m, bge%fgia?ﬁv\és added and stirring was
continued for 30 min at OC before the m xture was
al(#-gweid ot hewgl) 1 ¢ SomRhyl-THep wadol- dntlamar ) €a pbthateeid - 1-one (C-2,

RS Pty s Mg ] pynlfs L7 UE.C MR IR P,

g.8amoveidweseasided b distieit g afas eentgtvied fomiy ratn RD°E befopethly mixture was

SO, PR 5, S W10 S B R D450

waHlilgdd ingVIgOH M) D) &)d tréatekbwith tbhc. NH; @nBp The Hfle dpmpound was

%bt% g §ﬁ|§ s%fﬂl%@&g fo ?9.‘1117 Q2 %ﬁdﬂ %}3@ tﬁeg(éh}é‘ljtm\a}uum (0.016g,

mewmé@ M'*@"Da*DMS@dﬂl %hbH rsépl@r%eﬁdiHammaﬂa ). 8.49
J v I f 0 n
Lie £0e QH%%%%& LR 9|6§(zg§1/ LRE AL LBL DS 19 (31, ), 2.08

(\BiNaMaaABIIABWﬂMM%Hi) T 2 2 Met hoxy- N-{4-[ 4- (5-
(400 MHz, D6-DMSO) 11.93 (1H, 405.35

g@%g%@ %ﬁ%%@g%ogléét_i%rq%f%fa a%)%’% %1.5(%‘[’ e?aﬁ%pgj%e’é’sta?gin g materials ,
theggllpyvia g dphvatiatsawéra pleppidd:  ( 2H, m , 7.77 (2H, d),
7.64 (2H d) phenyl } acet am de 24 (1H s), 4.04

[ D11 10—/(2ALl

by ;) Styﬁer?éﬁ{fm [4- (4p FWRHDe DVBO 9.33 (1H

Xo7. 4 (®mvet hyl - 1H pyragol - s), 9.27 (1H 's), 8, SGAPL+, M+H")

{11 | O N1
U

N

R BE L S e T e

B, 6.1 e(thﬂ-lfﬁ—pyrazp]hény 3)- PO P Fbrsardi el 121, 2)18§GH s) |
1.26 (9H T4 N (4 - et (AQO

b DVBY a{‘g‘}l%l G L {51%,’M§,r§;§zféo &gkd} g d) |
9. 28 (erht@aznszeyna] (1h H)2H.82)87.77 638- 5. pmm,loaz n- 2-
(1H, t), 2H, 2

T ondmnfediBadsamibe | Bba 3l p04 gl 9 4p a0
14 LA U5 Methyl - 1H (400, MR (3ID6) DVBO, 9. 85 (1H

%1 39 2,2-Dimethyl-N-{4-[4- | (400 MHz, D¢-DMSO) 9.33 (1H, 4174

(5-methyl-1H-pyrazol- | s),9.27 (1H, s), 8.55 (1H, d), 8.36
3-ylamino)-1-oxo-1H- | (1H,d),7.87-8.01 (2H, m), 7.75

phthalazin-2-yl]- (2H,d),7.63 (2H, d), 6.28 (1H, s),
phenyl}-propionamide | 2.21 (3H,s), 1.26 (9H, s)
T-4 N-{4-[4-(5-Methyl-1H- | (400 MHz, Ds-DMSO) 10.40 (1H, | 437.55

pyrazol-3-ylamino)-1- | d),9.28 (1H,s), 8.53 (1H, d), 8.37
oxo-1H-phthalazin-2- | (1H,1t),7.30-8.10 (12H, m), 6.27
yl]-phenyl}-benzamide | (1H,s),2.21 (3H, s)

T-5 N-{4-[4-(5-Methyl-1H- | (400 MHz, D¢-DMSO) 9.85 (1H, 411.19
pyrazol-3-ylamino)-1- | d),9.25 (1H, ), 8.50 (1H, d), 8.36
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pyrazol -3-ylam no)-1- d), 9.25 (1H, s), 8.50 (1H, d),
8.36 WD 2007/ 107469 PCT/ EP2007/ 052267 -93

we@x@AbHpht hal azin-2- (1H, d), 7.92-7.99 (2H, PGT/EF2068052267

yl]-phenyl }- et hane- (2H, d), _d 31 (2H, d), 6.23 (1H,
s), sulfonam de 3.07 (3H s), 32 19 (3H, s) Method U

Exatpts ~ A -
4- (5- Mg 0?56 IJiHl tg)lﬁlrag?o - 3t y ain?’n7c')()) - 59?512%’n 37[6a8m np- phe
nyl) - 2F-I-yl]p1bitdna]}azq':thamerone(B{, d),7.31(2H,d), 6.23 (1H, s),

SR D, v v

(0.034g, 0.37mmol), NaG:Bu (0.041g, 0.43nmol),
tris-(di benzyli- deneacetone) -dip alladium (0.026g,

%%%;@DI ) and 2-(di-t-butyl phosphi no) - bi phenyl

. g, 0.057mmol) under argon were heated to 100C

for 17 hours, and then allowed to cool to RT. The
ExdmvelatU-wad-(&\Mgibylat/éghyi azolsdglmmm oj- Ed4mélsi1yiamirwaphenyl) -2H-
diluted in Iﬂ%qa% {ﬂ)lelo and the resulting solid was

col lected B atl'on. Purification of the raw

product by chro- mat ogr aphy over silica gel with

DOV @d- 1ROy )4- @amt}tyhéHHbyrhmléeymimd A D pbdakzin2%one (B-1, 0.10

W%Q@h@&% @eogig qﬁdrﬁxﬁﬁg@é{ (%)),Qm%;ﬁ ﬂ%ﬁ%ﬂ) t%gl(dlbenzyh—

d@nea&t@&)&luﬂﬂladmh} ((h§262,70.8B:nTmOIj ah2 B; (i - buVyllﬂtbsp]Qllﬁlp) biphenyl

g%@ﬂgs(;& 11191) (uglﬁer %r%gn 4(13qued)to EOQl%Qfg%I'Z MIH)S,{_andicgen allowed to

é&il'ﬂ&RThﬁh@%ﬂJ\%t Wﬁs’%@bo&%% LhQnsn, HBPREEE wab@¥Bed in H,O (50ml)
( Met hod and {%groprlate starting rraterlals

@rrfbthﬁéﬁsuawgrﬁgh@@faﬁw wddyWFsionr Bptieagion pk Hiegpw product by chro-
g{ﬁ?;ﬁ@hﬁ@ﬁ%}l H_CIZM‘T\%%@{((MH)"%W%E éé‘hg)ound (0.002g, 2%

wyldézm wsltwqim (gsnple UsY),. '1d- MR 1(400 NiHz, ®sdaMEPY 12 §)(1H, ), 9.23

(;}ii?s) 8(4@('@ HE}%‘ 33”8§7§’2H nZ) 9688(72¢’k ﬁm ’m)77%§ _Sﬁﬁ"!i) drg (2H, 1), 7.15
04 pheny ;‘ é "6% t),

ﬁﬂHﬁa] A0 1H. Bn@23(Hg ) @49 (t3ﬁ S)ZMSJ( B, = 499.00d+H) "

4- (5- Methyl -i H (400 |sz D6- DMSO) 9.21 (1H, 387.54

Wﬁlg%ﬂé ex%eﬂﬂrnr@fgﬂall"&?n r(}i;?tlo_ n%)rep &teﬁ%b&%‘tMQt}lod 2EI) 33d gt%é'ﬁpp%prlate

gaging %ﬁ@%? yoofgllowing, %ﬁyam@s zvzre(prﬁpar%é 3 28 (4H, s),

phthal azin-l-one 2.17 (3H s), 1.98 (4H, s) WO

EMI{)EL gg,ggmgﬁcl/ EP2007/ OPREOWMR- 94- MWethod VvV MS

No. name (API+, M+H")

U-2 4-(5-Methyl-1H- (400 MHz, Ds-DMSO) 9.21 (1H, 403.54
pyrazol-3-ylamino)-2- | s),8.49 (1H,d), 8.35 (1H, d), 7.82-
(4-morpholin-4-yl- 7.96 (2H,m),7.55 (2H, d), 7.04
phenyl)-2H- (2H, d), 6.26 (1H, s),3.77 (4H, 1),
phthalazin-1-one 3.18 (4H,1),2.19 (3H, s)

U-3 4-(5-Methyl- 1H- (400 MHz, Ds-DMSO) 9.21 (1H, 387.54
pyrazol-3-ylamino)-2- | s),8.47 (1H,d), 8.33 (1H, d), 7.82-
(4-pyrrolidin-1-yl- 7.99 (2H,m), 7.45 (2H, d), 6.61
phenyl)-2H- (2H,d), 6.21 (1H, s),3.28 (4H,s),
phthalazin-1-one 2.17 (3H, ), 1.98 (4H, s)
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Exanpl e V-1:
4- (5- Met hyl - 2H pyrazol - 3-yl am no) - 2- (4- pi peridin-1-yl -

w@bengoMe®2H pht hal azi n-1 -one 4-(2-tert - Butyl - BETEPI)7/052267

|, 1pyrazol - 3-yl am no) - 2- ( 4- Ch|§)4[0 phen, | phthal azi n-|
5 one: 200 ng
?4‘*%{ - 2- (4-chl oro- phenyl ) - 2H pht hal azi n-1 - one

prepared as described in Mthod R), 91 ny
l-tert.-butyl-3-nethyl-IH pyrazol-5-ylamne, 310 ny
ExaiplenVe &r #-(5-deth @l 2E2-pynagol-3-ylamino)-2-(4-piperidin-1-yl-phenyl)-2H-
4, 5- bi S(dl Pﬁ%?%kﬁhggﬁgl no) - 9, 9- di met hyl xant hene and

16.4 enzyl i deneacetone) -dip alladiumin

2 n1 dry d| oxane were stl rred under nltrogen at 100C
th vb dHypy lam : R HEypdithalazin-1-

p_l?%_g fH gv\,agrdl%g% ?a(?dcéﬁﬁ)r{) Ihh%ﬁ%/lﬁﬂ%l—ll gh%fﬁfa‘igthegﬁg (E?‘Ef)lzg&% as described in

NrethqauR), Pl ez biert. @ht}d%mg@lryhﬂJHypwmzos}.ﬂyl@mmee]B Wpgesium carb-

R R R S A

het(zgﬁde@pacemneyldi@jﬂa@nm in 2ml dry didxape were stirred under nitrogen at 100°C
hr) AR AR 3o o VIS D6 el RRLLA dathd 7RG stirred with 50 m1
Waiel-khercrudytrglud Waeiidoialtedzcyy- foyrnagolwaBhed withh maler 2ad Auighed by
FEARNSR 83, A0S A8 e Sy SFRAL v
Me@tfﬁﬁﬁtﬂ)ﬁﬁelﬂrh%mg(ﬂﬂﬁémﬁwa tdereadettone) -dip al | adi um

(0.06g, 0.008nmol) and 2- (d| t-

it vt #42droiButys SRTEThaHSirveht sl noy-dock iou phenyl)-2F-
ﬁff‘t‘fl‘iﬁ?ﬂqnf Bﬁe{ 131 db‘.gSm%l?)ég pelaihﬁl‘é (P 63{%6’29%%‘8‘1 NHStBh . 033¢,

esu
@aﬁmfriqi)attm&afdlnglﬁdemh@em\ﬁb prp@d&dmmd;@ %ge(p@GSatmvle a&lﬂ’@ﬂidl t-

ave t title co d 14 %yield o
DS rn m scbiBhy B056 ¢ ST gt kst By g0 300°C for 19
ﬁé{h‘;s, &l théh AR wello c8dlto RE:. The §(§Hf'ént twhs evap9ratddlibh Va&ﬁum the residue
7.31L.(2H, d), 6.92 (2H, d), .5.94 (1H, s), 3.16 (4H, . .
WS dliutgdlm(lzl@ (3(]49}1) apd te re:g;,].pn %S)ohdg@'g édlﬂqﬁféé)é@ilqatg)@ Purification
é%e & rd%c(@%rebaM1@P% gﬁ\M"ch'éﬁtle éorﬁ 0&@1@)014;; 13% yield). 'H-

yrazol q i peri di g
NMﬁHép%MH]z Pyd?]MSOA_S 3§E§ H, d) superlmposed by 8.34 (iH s), 8.29 (1H, d),
8§81 8Mty B}L@Z/QHBT)*T&BMQHZ&} BYD 2219 d)3539h@m1 rsg)s* 26 (41,RhPRe.61 (4H,
ridin-1- hal - azin- -one
A S A e e e gl R
heated at 95C for 4 h. The resulting ram1product was

gi 53@&1@1 ch iy 3 atnﬁho 2 ﬂ 1 ridi’ﬂill eh QHa 'tﬂalazm 1-one: 4-
raction

Chifti ﬁWbS @ethﬂe?%wpg%?ﬁw pfhlag%%) 2é<%é>lpe§@ﬂrgtlrwh6$yll AU phhal-

sahMefMte (00 1Y2QL2E RS RS dikdobtii® [erMc §d‘|<!1 PITRY) @84 a@:!&yd at 95°C for
over silica gel with 30 DCM M=OH &lMg yi el ded

# it The oHpBaRY prodogieyrs dssofved inp afterm@mmaﬁon Dfsformlc acid. Ex-
PhEEh wilh §§atﬁrjaﬁad eo@s NaHCdEso180ion, %ofh%nﬁﬂ-é"of ik or%nﬁ%hases eva-
(1H, d) 87-7. , 2 7.01 (2H

9ratlgn Qgth(:fp.ive@)m VgCLlZlIn ergg_g)urhﬁcatlgn 9y cf(llgqqlatggrapliy T silica gel with

0 1 z.
g%d% /1»?0@6@7% ({)2@% é}/ Eng %5)8 %“8522%5"%"‘*50 606% é?%)‘? I(II\N‘I‘VDR“MOGQ/IH De-

heB Wilth sBde 1Bt Bed- é%l(%%%%? ialﬂ)ldé E&%ﬁﬁﬁéqul) 7.50
eH, %r)Ghbp(ZH 40624 Hyprprethyi; phenyd )31 -sf 3-amuby bl He® (2H, m);

razo i/
S (ESI )_ 01.29 (M+H)".
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am n o)-2H phthal azi n- |-one
2-(2-Chloro-4-trifluoronethl-phenyl)-2, 3-di hydr o- pht ha

wo amirnendy 4-dione: 1.74 g 2-(2 5 PCT/EP2007/052267

Chl oro-4-trifluoronethyl - phenybsam no) - i soi ndol e- 1, 3-di
one (prepared from 2-chl oro-4-

0 razi I met hod
%elt}“ 0 ﬁ?&h&yalld @%@X&W& I%Zc W%?gki@%z&é? sodi um
et hoxi de and the m xture vvas stlrred at 85 Cfor 2
hxanplaWdr  2-€b6hilang;4-trifbionpmethy e phenyDed-aporeth dd Fangrazol-3-yl-

di ssol ved |£}m1 :)—%rl-l—gfﬁﬁ%hl i1ate was filtered off and

washed severa water. The conbi ned
flltrates was aC| dlfled by addition of conc. 10 HCl
2 i - phersi pB1cki wddo-phthalgzinet- kdidiorer 1 B¢ ¢ 2-(2-

&}1 %|5 %{}ﬂr%ﬂtoﬁ({metﬂ% aﬂ&fehﬁ]?nﬁﬁ[og 1% ég angﬁp%@@g&%ﬁ?@glﬁggl?2 chloro-4-
trtﬂq@mreethﬂ Mym‘ydedzmezs@loggus@ﬂmaBod\m) mo80 ml dry EtOH were

F\rlg%&z 8%(}%3@% q‘r%sgldﬁfn% E&@%iﬁ%&i hife Iﬁﬁ(ltl% 3\% gtu\?\#& Y SSGé I“o (?: hrs. After
swoilngi tha rrcjfctuB@ and evop&raredtang|dpgolaedinevdter. Bg:mpl‘@;&: was filtered off and
SRR Rl b Vi AT o SO D i SR AR s Moot come
HE'l Rhereapoe thegirpdwdt pgecippratel. b verts iRRTated hefiltiakibured pasfied by
B, B S PSRRIy S LR o

Edivi. iYedd 25@angi(t4phases vvere dri ed over Na2SO4.
Renpval of the solvent in vacuumgave a crude m xture

L L 15760 XJtérCNQH' (?5(:75 0i7e
%h?mrrwtlbgamnildyd slnwdy tbiad§CispluEibMAE 3¥arrh3@{5aneth21pyrazole (2 Og,
1)y 0o 076005y DY b
(S ie)was alloged & '(an_i-I)OJrRT.'I'@rfpdrcseitrir;gfocéhwrc &Tf the niygire was poured
glgcg g‘é‘%@tédefq%%b&’s“som&o% SRHAYL PRY GNRATPhaR W2k EGFLELd with

QH(CZ3 (Thecnombd,netdrorgamo poares Wereglnied phgr- NI326®4 rRentoval of the solvent in
N ht hal -

Vacge}ﬁ n% g f% n?igqrugg f t?l i l(jgr;% %c?yr?(? tﬂz car%j)g}gﬁ_acﬁ tpt. -butyl

esteri 1$Dmerowblctl oterd Epmetbdfhymhmmaogltaphg op h]ﬂlhaina&t% -/ heptane 2:1.

Vil £40R8aRYHUAR. N30 Qb tink T fiSB) 3 00 ANG, B9Y (399,234 R 9,

BSh(ﬁ’Iﬁo&) MSrngSIﬁy# -1p§.2aeMHEDl - car b- oxylic acid
tert-butyl ester (0.080g, 0.41mmol), Cs2C03 (0.033g,

?@E%W&Qegu%rfgﬁﬂ& ?%uQﬁ&}éla L{X%hgf? gﬁg@%%{% g)%yc?xaﬁ fth prﬁ lﬁk@g(g&gbyrazole
30 di rret hyI xant hene (O 022g, 0.037mmol) in 2 m dry
? hemhed-5-m ashiylt Idi- Dm@@ 3-glamigo)-2H-phthal-

U B By L0 g RO e
ragrd| fram gl_lesaitiowd phihiglagioki lek tlimde by bferhinatien gith POBrs in analogy to
EAAI N R0 L0 14 B BRIEH) R OG-

V@h.@@@l?l/t@!@bnm e@@'IUOFEJISQQ@FHOBQQIMCSzCOQG) 033400 34vkimol), tris-(dibenz-

PR fhRykath, Sl gittofly sly s Siptafhhylgpnino. oo

dimetibyl o tiienie, (09222, ,.0824mABH), ins) ml MS di@8ine inder4dGo R were heated to
+. I ly,
DO s st o 9P 5 By HYO 2w pdesiangisalvent was

&nPorafedBh QBTN The resulting solid was collected by filtration. Purification of the
raw product by preparative HPLC gave the title compound (0.069¢, 44% yield). "H-NMR:
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15

(4-nitrophenyl)-2H pht hal azi n-|

4- Br ono- 2- (4- cycl ohexyl

w@ olwvaoraed fromthe corresponding phenyl
followi ng nethod R) were
5- net hyl -

pyrazol e-| -

carboxylic acid tert-butyl

-one and

- phenyl ) - 2H phthal 5 azin-

couphed with 3-am no-

| -one

hydr arC TYEB2007/052267

ester

K@r&flm\}@ %W @b%@?‘egﬁ?lﬁ (T, %@fﬁﬁ%@%ﬁ@g B84 (11, 9),

§.01 9/H(t1.H.9%(3H, 402026 (1Ez0] 2. B+ @Hanﬁ M CESI)G: 420.231(M+H) ™.

s),

8.53 (1H, d),
Bl B0 By N RO

8. 38

(1H, (4-trifluoronethoxy-

I N-1-0n

fi"zﬁgﬁlﬁgiélamh 019&2

d),
J]QrBromo 2-

&4 nitxapBenyl (-SHMpthglnzin H- o4l AvBrom Oa- @h@@ohewmﬁlﬂ)ﬂﬂ phthal-

SinI06hed opRUL A o

RS

nitr

mrh%}fe%yf%ﬁrazﬁ%es f@o%é %E‘n'é‘gmd R) were

¢ lednyith 3-a01ing: SEmechl-Ppmc}ieﬂa@rbﬂwh@md (2Hhuty) estes t@@ive:

(1H, s)

2.23 (3H s) W4 2-(4- Q/cl ohexyl

(400 Mz,

PSRN o 8

names2 (2H, d),

11!:"1"" a0—phenyt)=4-—(5—85
. .84  net hyI 1H pyraz
7. 35 (2H d) 3-yl am no) -

ol -

DEAPI+, M+H™Y)

4- (5-
t hal azi

4- Br onp-

G R T
Sz)- RPlafBiry)- P

(RN SERRAL

Me tphyhyl EeHpytrthale|

%Ef POfe

pyrldln 4-yl 4

SO B, DN  TI 9T

MBOK O, %, 8.5B(idhwil $380Wb! i h

ith?r?(% r32| n-|-one (obt ai

0 TR e

| BogpttenitHo) 7. 31 @y, dli6ri2541¥A,

T

9, 9-

-RH ph

ned

W-8m t I
Met hod
3- ani ngP
(0. 30q,
di pal | g
4, 5-bi g

é-@phiedpt-il At e st
R as, re orted F
ek ottt

20(4961m05qb1)eny]f)¥ | 9

it BRORY BRbaph

&400 M@l z, betb@),42i06 (Adad) o

O s A e

L BHj oSz 8. 0E (RFR Y, GI9)S.02

DT, Ry P Ra e 1

OyoXD

Gs2CC3

OT

wXant hyj
heat ed

to RT.

vacuum
resul ti
Purifidg
over Si
yi el d).

hMA}—C(yElo?a@/g OI
to 1Q0 or 20

BEEE Gaded an
ndiRyIVYDI-pOZ61L0]
g SOlI s col
SrgRins-

e ra

Iph€tenl g - 1 gaee t |
"H NVR (400 M

(1H, s),

Q&b z) DEHDAMSON ISt 2a GHNS)\We

A RLCE panl R0’ 808Tavar

4819, R T/ E2R200d),03326H, d), 97

68?0 LH Shhed® (Hap

18), 1190} e7E @ aund 780.4113H,

8.67 (2H, d),

#5350 2H0 aft ™ a0 (14 o)

I 400.20
cool
ed in

hy
7%
9. 38

7.91-8.
(ESI +)

ﬁ{?; 3021|-§ h%uﬁg}"/gld CQE&T& %ﬂth algnn

0Z_ (4R 1, ©.

= 319. 2 (M+H) +.

dimethylxanthene (Xanthphos)

40 (1H, d)
T (IH, sS), 2.24 (3H s);
5 Exanple X-2:

met h
opyrazo

IIe anlg-épélli) %(ﬁphen)Xphosphmo) 9,9-

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

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-meth-
yl-pyrazole (0.093g, 0.93mmol), Cs,CO; (0.30g, 0.93mmol), tris-(dibenzylideneacetone)-
dipalladium (0.030g, 0.033mmol) and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene
(Xanthphos) (0.039g, 0.066mmol) under nitrogen were heated to 100°C for 20 hours, and

then allowed to cool to RT. H,O was added and the solvent was evaporated in vacuum. The




azin-1-one
4- Brono- 2- (3-tert-butyl phenyl)-2H pht hal azi n-1-one
w@ owvaomed fromthe appropriate starting nat ePCBEB200TI052267
anal ogy to Method R, as report above) (0. 10g,
0.28mmol ), 3-am no- 5-methyl - pyrazol e (0.038g,

oIS SRR P A o ey g g
graphviavanlsilicapel gave the title compound (0.015g, 7% yleld) 'H-NMR: (400 MHz,
y ne) LY t
BoTHIR0) SH 00T TSE Dthar it oL N et SERLRTR. gy gen-s.02
(4%, n10 67Ul H, s)aha4 (3Hhei MBKBSE= B869. 2()MI+H)0 RT. H20 was

added and the sol vent was evaporated in vacuum The

SRtk N8 §?§ 199eh @G LUER_ R¥ K1 éz%'ﬂ?) lamlno 2H-phthal-
Euaj#fflcatlon o%T Eyﬁ) %? Z@ B& Iﬁr@L §

over sil | cazigdiorgave the title conpound (O OZOg 19%
yield). "HHNVR (400 MHz, D6 15 DVsSO) 9.32 (1H, s)

§ B?Ql:?()%'(?) b\ﬁyﬁﬁeéﬁggﬂd%wz%?g ]73‘1{1;&7(0%}341667(1 %(%n(t%%_!npproprlate

6a1381 g(nlaﬂerugg in gnalicgy (BMetly)d R,1as 2¢pof @i abgye) ((R/S)g ESBm)mal), 3-amino-

above 1- Pi& % EDI‘Q 03%? art iéiging%?péﬁﬁrl}%’( ?@hﬁolﬂ%ﬁ&f&i@&&yﬁdene—

pxmdml) -Amatladivon@. (18t G0 IHetnals and 4ﬁehlﬁd@hﬁmylmb1@spbbwp+%bldimethyl—

15 RPN R VA B0 5w e

‘E‘rﬁ'&ﬁ) aga)-{véd %]oecro‘bli Rt yIH,Aa 4/959&(1&%@ an@ﬁre@Mt ‘izzis S c(r&tlé'd i Yacuum. The
en

{:f)sultlg 289l 1 ‘1’% coi]ycteé ‘%& g%vpoq_ I_E%gifcatiqﬂ of t@e@@v progigcf(l@f_Fhromatogra
0\76r Gificd géﬂga\fé)the ﬁﬂé@orﬁp&d@qomb o, 21599 &1@1@) IPIJ)NMR 2(1100 MHz, Ds-
% pht hal azi_ n-| - one é‘ %)
1\@5‘10)( ??-(lrﬁ 9, %’41?5)2111) 8%(1deh7é’5let@rt79§dﬂ +, 1-4001H. 9),
@?&DWWWAOJ(@HZ f(ék&(ﬁi S), &6@((%91 s)p)mqaybl)l 4 MS"CESI ) =374.27
S )

pyrazol -
(1H m, 791(1H n) 7.64 (3H,

yl am no) - 2H
rr), 7.51 (2H, d), 6.53 (1H, s), 1.35 phthalazin-I-one

(Aﬁblo géi)sly t\zﬂ‘@l@%ﬁ{pl&7d‘é§91b8@'£ﬁ&%2ﬂl@?6&5222@Etert B8y1-MedyOoH -

Rbtﬁﬁlﬁw wwqbaaltl@i et AR by RePYPles - Wiaikhe dBRLoprigiegumine-

%ﬁaiﬂléﬁal 8%l n- 2-yl] -phenyl}-acetam de
(4- Am no- phenyl) 4- br ono- 2H pht hal azi n-1 -
4- Bro

one:
-2- (A nitro-pnhenvl)-2H § nhthal azin-l-one (see

phenyl)-4-(1H-
pyrazol-3-
ylamino)-2H-
phthalazin-1-one

9.39 (1H,s), 8.54 (1H, d), 8.38 (1H, d),
7.96 (1H, m), 7.91 (1H, m), 7.64 (3H,
m),7.51 (2H, d), 6.53 (1H,s), 1.35
(9H, s).

Metmdla | Systemalyy, 2. omjoly NN Pto2 (0. 13g, O. 58rmroMS
Wer e di|ganeol ved in EtfOAc (40nml) at RT. The m Xt uf eAPI+, M+H")
was hydrogenated at anghient pressure far
X- 2-(4-tert-butyl- (400 MHz, Ds-DMSO) 11. 95 (lH s), 400.21
phenyl)-4-(5-cyclo- | 9.23 (1H,s), 8.50 (1H, d), 8.37 (1H, d),
propyl-1H-pyrazol- | 8.03-7.88 (2H, m), 7.66 (2H, d), 7.50
3-ylamino)-2H- (2H, d),6.21 (1H, s), 1.88 (1H, m),
phthalazin-1-one 1.35 (9H, s), 0.91 (2H, m), 0.64 (2H,
m).
X-4 2-(4-tert-Butyl- (400 MHz, D¢-DMSO), 12.29 (1H, s), | 360.19
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before the catalyst was filtered off to yield title
conpound (0.61g, 67%yield). "HNWR (400 WVHz,

wsDVBE@9 8. 34 (1H, d), 8.07 (1H, t), 7.99 (2HCT/EP2007/052267

7.18 (2H, d), 6.63 (2H, d), 5935 (2H, s); Ms (ESI+) =

318.42 (MrH) +. 10

%![el-tlflo)g(fl Br ono- | - oxo- | H pht hal azi n-2-yl ) - phenyl | acet am
cetyl chloride (0.15g, 1.90mmvl) was added at RT

to a stirred solution of
Bxqraplant hoNpldul VY 44 40bonethgHL H iy dval-dzilaminopr eoxo- 1 H-phthalazin-

(0.30g, 0.95m N Ldine (3ml). Stirring was
conti nued ?W#}%&%@r%& t he sol vent was evapor at ed
[ n vacuum The resul ting raw pr oduct was di ssolved in
? (85" pzin-dedice dtBsdmioy2-f4-hitrapheryl)-2H-

L

QQWd 1n)EtO?&c V@n@ljz B RE)The Mixgpe (x@s-lhy(&,t)) gerpteist (am-bleng; prespuse for 2 h,

R b it ACRIT okt s compound Ol 717 igdy, MR
(408ddHanDd DM IR @‘96@3 d)OS @0Gg1, tD.729rtEdl 1), WS (Ztidie . 63 (2H, d),

Im of N-[4-(4-Brono-|-oxo-1H
§h?ﬁ%l a5§1 §;E§]1® 3Eeny 1}4‘1@1& am de (0.070g, 0.20nmol)
in DVF (2ml). Stlrrlng was 20 conti nued for 1 h before
Nt 14y (4-Bioati atd-ox0- F2HY thatnzing thyh --u.»- stdeide: /getyl elilagde (0.15g,

Y\@émﬁﬁp) % dé znildg(ﬁj aﬂc RT tolgﬁiﬁréﬁe;o‘ﬂ{t o&ﬁ{fﬁ% Cﬁ’gﬂgl) -4- bromo 2H-

evaporated I n vacuum resul ting aw pr ot
plmtﬂlalazmdl biye (h3(gn@.0dymephip povidined Binilc Stityalg wastchntmued for 12h

Q%anpegﬂg ﬁ%&f& §Va1)f|jf€/g(f ol vl]aal%}m ]\Elegrlﬁéﬁtl é ﬁgvgpgﬂghgg was dissolved in

HvPind the mﬂeatdmypoumd]}ms[cqﬂe(c&ddmﬂitratlon (0 229, 65% yield). "H-NMR: (400

N Re oo b BrER 28, £ SRR o8 it g2 v o
V.52 fddt dn?.02 (.. 811MS (E®L D@35&%[M+PB anm no-
5-met hyl - pyrazol e-I -carboxylic acid tert-butyl ester

£\70r4081‘5§romc91%%"ﬂ{)phth9§a%ﬁc§ WO KO - PRI [BAtAmld‘ef NSH (95%,

(droenzyf T deneacetone) - af-tadr um (0. 0017,
QOQiglﬁ-.i‘@m)m(thas added slowly at RT to asolutlon of N-[4-(4-Bromo-1-o0xo-1H-

é’le)t% 8%%13 (fj 819 3)81%%1?&9%%% g(% . Oﬁ)l gfg 0. %ﬂi{ﬁ{oh)\’l'nmw 9&? §t1rr1n g was

rogen were heate
4@0@uedforllgh hdfaressthd metlidhe04ek] Gmampb ves efldedo SWTingHga® con-

g,greefffﬁc RS0 PReAUL SIS S ARRLAL Hle [ AT broauc

Ion via chronmatogr y ave
spwified HyGhoOBatog2phy pialsdica gelwnwrepta(mcﬂnoveaaﬁ 1 up to 1:1) to give

%B*X??ﬁrp%%@ Gl el G S ML Gy

d, 6.25 (1H, s) 69 (2H, ,220 (3H, s), 1.81
N%EIthN {4ﬂI 405- nneﬂhvl ﬂH DW&BO& S%Ilatrmnﬂ)nde@coq}ﬂl-lmlmmalmn -Al]-phenyl}-

g&%ﬁglﬁg%ﬁg—{ﬁ{g&lﬁg—zp QZ&—QLP_’IZE@[Kalazig—%—ﬁ'j]—%hlglgﬁ}iﬁ’—étﬂyl— acetamide (0.10g,
Qoum@mmo& spiwnyj JnethybporazoH-phbévllia 2¢id tare-dneyl aeer (0.006g,
%Xﬂnﬂ{o?ﬂ Q?éérﬁ‘ﬁl%l)cﬁ so(rd?Je\&l]\Eﬂ%‘eﬁéacécﬁgé()' (?%?lllgdlﬁﬁn (0.001g,

correspdn arrat es

0 @ﬁlmm@bl anldgfl imthE'dle%Yblh@BIdun@)@ Qfﬁlm@ﬂlpWa@@h@(QJ@ﬂigrO 003mmol)

hwal d condjtio scribed fo
PR st B Do TEa8 TRBE pHLED elrokooT to RT. F.0
GavRldeddnd ase @eBAT Wﬁ’s%ialﬁ&ﬁteﬁ'm izacuﬁhﬂ PurifibRioh0lid éoR@tography
anal ogs were obt ai ned Exa 1Qfst emati c 1H NVR NGB
gpye thhge c(omendl\gﬁ)iqg)% 23% yleld) H MR: (400 MHz, D¢-DMSO) 9.28 (1H,
s), 8.51 (1H, d), 8.38 (1H, d), 7.99 (1H, t), 7.91 (1H, t), 7.87 (2H, d), 7.41 (2H, d), 6.25

(1H, s), 3.69 (2H, q), 2.20 (3H, ), 1.81 (3H, ), 1.07 (3H, t); MS (ESI") = 403.34 (M+H)".




Y-2 {4-[4-(5-Methyl-1H (400 M1z, D6-DVMBO) 9.76 (1H,
405.36 pyrazol -3-ylamno)-1- s), 9.25 (1H s), 8.49

W@ 1dd7/1au69 8. 36 oxo- 1H pht hal azi n-2- (1H, d), FCPREPIdH)52267
t), 7.89 (1H, t), vyl]-phenyl} é:arbamc 7.58 (4H, dd),
623(1H s), 4.16 aC|d et hyl ester (2H, q), 2.19 (3H,

T R

@}@Ze(( with aggropeaﬂg@h(ol(bform)ltes 8) Bdd t]@mcian;:)sp(m(blxg)caﬂbamates. These

o) a5 T f oy ARG Sl

ewiditionsb2 deseHbedyjor Y21,20 wWedH{irssjlkyldte@ anétheplused foethg Bighwald

i s g 4T o (R0, i 5B DB 27

8.37 (1H, d), 7.98- amino)-1-oxo-1H 7.90 (2H, m

Exapiple 2¥ystenatiz. 42  pht halkANMR2-y| | - phen- (2H, dMS

028 (J .-S), 4.86 (1H, m, yl}-carbamc acid isp +
20( Ham%) 1.21 (6H, d). propyl ester Y-5 (APT+, M+H')

K [ 4- (5{44{/&{(63144@%}1}(1400 a2 MBa-IDMBO SQD19. BR( 1HLH, | 405.36
419. 26 I i NP : ,~¢S)

9. 26 (1HNEPEY "‘%“X{iﬁ‘ nPhf2s P ’88‘&139% %'8133) 8. 35
(1H, d) ox8—1(B]]:pht)hla]a-zthny It a a9 dH, 1)83.80 2H, tr)@, 7.59
(4H, dd) aci.d i.sopr st er H 3| (1H,
hep), 2 yl]8ﬁle§ﬂ} “s amli 28 ??%Llélﬁd%d% q\}élﬁ %41 ccor di ng
to an amaidmglqmsstplr ocedur p(Aes0sd. Be@HyRd &7 KBl hod B,

Hal ng f annranri at nrfi a¥a

ate r\r‘ntarinl’ the

70l | ow ﬁ@et@aw (STREH pECPSHrdes DNSII 7 18 Pach 930
PCT/ EP2G0THOB@2£o1-3-yl- 100 Sxanp| B1.Sy St 50ndH, d), B34NVR M5
No. AP Z+
o At ng S0 TRORMUE Ly 8- BT Qb Hym). .73
2- ghem 'phﬂgﬂm haﬂlaz' n- ¢ cxhel) Neth@el, 2p-6. 3ul1 Hasy |

stitu n
52 CF oddmmeny FrERem £ 0P oA LAt ot BT 421

2- [ 4- ( 2Bl Bydr- pr opane- 2 @H. ftpnyl ) - phenyl ] - 4- ( 5- net hyl
= 1H pyr ) i

PR T T A O o M B Bty 9 PR a3 3
yl- 1H-pyrazol-3-yl- s),8.52 (1H, d), 8.37 (1H, d), 7.98-
amino)-1-oxo-1H- 790 (2H, m),7.71 (2H, d), 7.42
phthalazin-2-yl]-phen- | (2H, d), 6.28 (1H, s),4.86 (1H, m),
yl}-carbamic acid iso- 2.20 (3H, ), 1.21 (6H, d).

propyl ester

Y-5 {4-[4-(5-Methyl-1H- (400 MHz, D¢-DMSO) 11.92 (1H, | 419.26
pyrazol-3-ylamino)-1- | brs),9.70 (1H, s), 9.26 (1H, s),
oxo- 1H-phthalazin-2- 8.49 (1H, d), 8.35 (1H, d), 8.01-
yl]-phenyl }-carbamic 7.85 (2H, m), 7.59 (4H, dd), 6.23
acid isopropyl ester (1H, s),4.93 (1H, hep), 2.18 (3H,
s), 1.28 (6H, d).

Method Z:

According to an analogous procedure described under Method ZB , using the appropriate

starting material, the following examples can be prepared.
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2-(4-tert-Butyl sul fanl -phenyl)-2, 3-di hydr o- pht hal azi ne
-1, 4-dione: 4-Hydroxy-2-(4-iodo-

w@b@ngbMe®2H pht hal azi n-1-one (see Method Q (OPGDBP2007/052267

0. 8nmmol ), sodi um 2-net hyl - pr o-;pgane- 2-thiolate
(O 094g, 0. 8rmo|) Cul (O Ollg, 0. 06rmol) and et hyl ene

N P--N N 1N~

( 6ot —were—dtssolved—
ﬁ&%ﬁe]%ﬂﬁy Sytyrro(f i di none (NWP) (0.5n1) undeulrH ar gon alr\{I
INO. heat| edmteo 150C Stl rri ng at this tenper ature waeAPI+,M+H+)

ol | Pav-|
\Y

eaont it nibad £~ \Zwno o
%/E;lr m t g %uﬁé{n\fr—?é%(%%ér:ﬁh?l fiLd Fa& I k3 ygér%n?vﬁe preci pitpated
sol i d wasplealyl-2idtphdh dyzin- ﬂrcbrter ation. The |title conpound

was—obtai-red—after—puriH-ecati-on—oftherawproduct—by
chro- matography over silica gel with DCM (0. 21g,
78% . 'H NWR (400 MHz, D6-DVMBO) 12.35 (1H s), 8.73

M]aH)ocﬂZA —8uBary8 sulistifuidktl 2+phen @phithala2idoney frol. Dliod GHHenyl)phthal-
241,1 70 (9H, s); M5 15 (ESI+) = 327.14 (MH)+. 2-

f Olteﬁ Met hyl - prop ane-2-sul fonyl) - phenyll

-2,3-dihydro - phth al azine- 1,4- dione: 2- (4-

Eedarh p1BAiAy | :S2H 4-avMetipfigryp Jne2-Saltinyydstengith&l-aeihyd 1 - gyrazol-3-
-dione (0.2 and I\/CPBA (0.28g, 1.2mmol)

wer e stirre‘gg@fnm%ﬁzt% for 4 h. The title

conpound was obtained after evaporation of the
2 glvenBuiyisuacviyrheapigh 2531 biheditvepli th plarinéilghdiooer 40Hydfogy-2-(4-iodo-

t.b h il | it
R DT i R Go 0 JUE DGt cfgpe ety pro-
£AH202- Nz 1ate[06-(ONEQ) 8rdB .0 BOCAIL,01d , 0.BnBd o)) hhid edhylene glycol (0.10g,
ZQE}% 3 %V%W(@%{S',Egga-in ];I?rg%téyl(lélf}'t%}%’)l_ﬂop% (i]l':Mﬁ)ZMSHtﬂ)) ‘ungiérzaz%gon and
HedBecotont50o( . Atif:2n gatthis t@n ppanee Rastdntiaoyd Jor 4ahigsfyrelthe mixture was

FCHSH PEpAn BT Q) PURY Yo gt e arsiniise o emaralieced by

ﬁl’tnaoﬁ Ilhaihtmdﬁhuaﬂgvas Obbafnedftenpirificaridn phﬂﬁ:ﬂh@l‘pldﬁduct by chro-

br o 48 t t
y(eSs' TS ke 6408 (AR LErSedor MR Jupg . Birpaso)
EXB$ ach |s§)r8 A (LR, DL 33d8 i (m{,qﬁ),tsh]g (QI;I[T@) BIM (2H[@)a3170 (9H, s); MS
evaporation of the solvent an
éﬁf{)@h\bﬁﬁe raw product by preparative HPLC
yi eI ded t he desired conpound (0.06g, 18%. 'H NVR
Q4M2Whvmoaﬁ)fﬁb72—]s@ff(4rﬁﬂ))-ﬁ@ﬂvﬂ%@ﬂﬂﬁﬂﬁ&ﬁﬁfhalwmﬁ@lﬁl dione: 2-(4-

%}%@ﬂ?@ﬂéh%ﬁ@%@hf@%h 15'214%) 1, il 5 0% (%2?)%(&6 Thmol) and
MEHBA(0.282 s.2nmid) ivade svigsd thﬁ nuDeIM (3mt) hf@r Buchwaittd compound
{yg? Clétlglglgq] géqge%%?orrat?oendotl the 36 Ven n \e\actugmgzlm su%sequent purification of the
2w ﬁlroﬁﬁetlmftdhyémgbg]fm@h_@ oerSilich gﬂy»hb}T Ipgpedme DEME (1 5-ureil Iolyll) (0.21g,

- r‘ - - m - - -

G B Q81 ot LR S 01 D) 33 3 e, ARETP v

pheosil] 4)47.65¢metth,1.28 (Dpy k248 (-ES-I*;)I:%H%IE)(M—H—I)J’.
pht hal azi n-1 -one: Yi eI d (0.003g, 8%; 'H NW (400

Mﬁrbmmzs wzne%w? D mme7 glilfo‘?wﬁ— el&»]/llﬁ%fj ghtheglla%?l- -Oné 2-[4-(2-
ﬁ'lleﬂgill prmmselsz sﬁlfﬁihylﬁ Zl:)ﬂienﬁ) 2, 3—(511?&0(ﬂ1ﬁha152)1ne 1 43(!301@694‘6, 20g, 0.56
SRios) 3 Bhcsmhordi a8 migh Osfany (P (B Ratg 2 HORG fox) b H:0
(A0-131) yaa it deal) af2Heo giintcha RAZ Extrdction &vith DCM, drying of the combined
organic phases over Na,SO,, evaporation of the solvent and purification of the raw product
by preparative HPLC yielded the desired compound (0.06g, 18%). 'H-NMR: (400 MHz,
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2- (4- Phenyl sul f anl - phenyl ) - 2, 3-di hydr o- pht hal azi ne-1, 4
-di one: 4-Hydroxy-2-(4-iodo-

w@b@ngoMe®2H pht hal azi n-1-one (see Method Q (OPQDEP2007/052267

0. 55mmol ), thi ophenol (0. 06191010 55mmol ), Cul
(0.006g, 0.03mmmol) and ethyl ene glycol (0.070g,

PRS0l S FHGbs SRR, Rs R STEHT N oK ()4 PRy o s
tARIS) =tldhPéMattlire was continued for 26 h before the
%gé’aﬁtan ﬁleh% (fjm e %E}W&l@ r&tlod_gs(?ies&?o%mlﬂ M'@ﬁ‘%d Ato give the

he Tesu ting solution was extracted
SEhspTinding |2t [4e(ZMiepolipdopanas- oitfoayingdieafli-é+(5-methyl- 1H-pyrazol-3-

by chromat ography over
QH'I[‘?@ Ipﬂﬁ1 ﬁ%m E%l{}] ?%( %@W‘é "H NVR (400 MHz,
D6- DI\/BO) 11.91(1H, s), 8. 30 1H s), 7.91-8.06 20 (3H,
A[4-(2-Methybpiopaf)e- 2-pufanyh)- m];rﬁn(viill-# (Irmethngs 1EEgyrayol=3-ylamino)-2H-

(f\-’bﬁgz*ﬁeldgo W%heny e Mb@ﬂﬁﬁ? 15’1{71%6)940(1H 5), 8.52

1f an

yIH,-1, 83U Hydb 3. pht2hhidaZl. 9fec1H, 4), dl%r\iéH(@) il@g?rlmposeS791 (1H, 1),

) )9 + (0.33g, 12mmol)
H2g S )1 SRR RDBOPID R RDS (50°m) wes added
after cooling to RT. Extractlon with DCM drying of
Ekren plo #h-idd 4 dieg aavicsu |fhulspheng et (INa2 SOl | Hepapenl @-d@mino)-2H-
tion of thﬁh%g Menf_apd purification of the raw
product by" chronat ography over silica gel wth

heptane: DCM (2:1 to 0:1) gave the desired conpound '
2q4-Hhgnyiadmyl- pheniiVi2.3-dhydro-phthalap@eiMsdjons: Belydadasy-2-(4-iodo-

?ﬂ,ﬂy%#-pwla(zﬁ?éilﬁ%eg%ﬁﬁ%om ﬁg.g&g? 0(Bkkm &M s thibpfénol (0.061¢,

Q5§mn8é)n £ah §00862n0.Opmerny) ndetbylorecel vl (Hi gl aiznmol) were dissolved

e SRR NPT ARD e N5 20 Sgine  this
MORRAtIE. WB2gntiu@Fomdb h befper élesmlvcturrewamllowedutn meto RT. H;O
éﬂoﬁh Wfaéjﬁdd%d tAnd ;r}heeregdlﬂlll so‘f&%%&dex\!}@&e@ Wltg 6@18[8 zfl% fifle compound

or a- he sof vent I n vacuum an
pas olﬁtamad afwr mlfrlﬂcateorr eivwhe raydprodubyb yodir @nato gtaphy a]thrysﬂlca gel with

BLSE 1L 57590, R PP EHGE 911 BBl 79150

FXHr/nEPMGXBHsQ)ZG‘M LASNOR!, (0O DVINES]") eI (8149)( 1H,
d), 7.80-7.99 (5H m), 7.76 (2H d), 7.69 (2H d),

e Iﬂ‘gm() 4 pHdy glasih D ife: 2T(? Ishenglsulfanyl phen-
de<ck-ilhadro- phtivelanoe 1A4- dl@ng(Q/éOg; A89mewl) axhpindpingyus oxybromide

?q é% Bﬁ‘ﬁﬁng)ﬁe\zé% Eﬁuﬁéq %@:32 fot #é 12 Xlg% I@yd ?kﬂ%gﬁde&pﬁﬁe% ‘cooling to

BT( BxtBetige mabUPEMn drypineefythy cmmb@edretgalmc phases over Na,SOy, evapora-

%%r} g%@%%&g%'% %h&ﬁh@%mﬁ«"&g@ﬂw @é@ﬂ%&ﬂ?ﬁnaﬁ@bﬂy over silica gel

itBBepthhe:DEM (31360111 phve thi) desite@EoBp QM A AH02n§6%)7 IssNMR (400

gﬁ%lﬁ)ﬂw-éoé% 3%@&( @sl +1)ﬁ A é)gﬁé)g"(%]i\lﬁﬁgz'%f{ @‘P']\/éii 744 (TH, m); MS

@ESI)6= 4 Bindl(M+8lbst i t ut ed
2- phenyl 4- pyr azol yl am no- pht hal azi nones Exanpl e ZB-1:

: - ﬁﬁ%lﬁyll :4%?%% I%? 8¥Enylsulfan
yl- phenyl) 2H phthalazm I-one (0. 095g 0.23mmol) and MCPBA (0.052g, 0.23mmol)

were stirred at RT in DCM (1ml) for 1 h. The title compound was obtained after evapora-

tion of the solvent in vacuum and subsequent purification of the raw product by chroma-
tography over silica gel with heptane:DCM (1:1 until 0:1) (0.031g, 31% yield). 'H-NMR:
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4- Brono- 2- (4-tert-butyl phenyl)-6-nitro-2H pht hal azi n- |
-one and 4-brono-2-(4-tert-

whedrAphenyl ) - 7- ni t r o- 2H pht haI azi n I one and PCT/EP2007/052267

4, 6- di bromo-2-(4-tert-butl - 911
pht hal azi n-1-one: 4- Nltrophth |c anhydrl de and

g rg)g)%gfélgu@?@éé @ﬂﬁgﬁﬁf%dgﬁéb (8 SR f) “7376('3‘2%{ %‘j 769 (2H, d), 748 (3H,
o) (MSHEBE) by L2 ety - 6. ni L1 0-

2, 3-di hydr o- pht hal azi ne-1, 4-di one and
%P]{Sh eft&{zfl way Hﬁé&l Lﬁ%?flllyth% BZCIW/;II& 9%%‘010%} & %X&ﬁ%d in Method A to give the

p azi ne- | one . IS mxture were
@md@aorﬁimg2g4ﬂ3¢@s¢§1¢@rlﬁsy1®h>¢nylb140&§rmethahélHrnyrw&wné%mm@) -2H-
%ﬁ’th&ﬁ?mq %é& gﬁl@[erzlng After 1 hr HPLC i ndicated

onpl ete con 2 erS|o and the m xture was cooled to

RT, diluted with 100 M water and stirred for 15 mn.
T4 Benzanesydfimd:pdien vidrd - (Ssmpthyle 4 yyr4Zol-Brvdaming)-@hdphthalazin- 1-one:

I?H:[d d(ﬁﬁ @% - ot OGTRHRO QAGRINIVA 208 - DM%@%@&?W @%d&gﬁh),s.%(m,

‘ane and subse uent | t ane

d), ]7891&180 t4H.an), 78R URH Y, b €2l ad), Rad (3H, m), 6.22 (1H, s), 2.20 (3H, s);
SQE%t@L%}@_%(Mﬁ yert- butyl - phenyl ) - 2H pht hal azi n-1 - on

the sécond a 1 1 mxture of 4-bromo - 2-
tert-butyl -phenyl) - nitro - pht h al azin
eihczisz%n@ A d/- mbsﬁw?zpklmyﬂ érnwmmmwnenwhalammsr 0
-2H pht hal azi n-1-one (720 ng).
ﬁxdﬂlIBIEQ'B‘}I (ﬁ [@Qﬁtteﬁlﬁd I= Iﬁléﬁ?f)hl (5-methyl-2H- pyrazol 3-ylamino)-4-oxo-
lpyrazol - 3-yl am n but| - phen,” |
pht hal azi n- $ @mlevdén@hvhqmznrré wil-fopmaayide but yl - 5- et h,
, 1pyrazol - 3-yl am no) - 2- (4-tert- butl-phen,
hni%ﬂ%lﬁm Rerl- b @RE phéh yPO6-HitPd-281- i chatdbifi! b Re Bid 4-bromo-2-(4-tert-

-Brono- Z-(4-tert-butyrl-
hwalmhanvb) inttrQTZthhthalaannbom andshe-dihygmo-2-(4-tert-butyl-phenyl)-2H-

61'1‘[@5&% 2ohé 4tﬁft1toplﬂ%ﬁa)ﬁlc Hﬁ'ﬁﬁ‘iﬂle)ana A0t Qut%rlﬂh%ﬁ)ylh%rdrgzine were re-

pht hal azin-T-one in ry di oxane were reac .
gitechanalaogsly tq_m@tl‘@,dtB artﬂjgasyp)l_l@_rﬁgttwwof 2-(4-tert-butyl-phenyl)-6-nitro-

A Bty RS th%a'iazyﬂeaﬁu Qﬁon&nﬁzﬁ(@t&@ﬁhwﬁé{ﬁoﬂ 13§ ¢Bo- 2331é1hydro
tri1s-(di benzyl i’deneacet one adi"um and

phthalerigedibiieng! Ithbep aiohdys rgv@ur@uw #ded 7me1?ié>snmreﬁ OXy-
Bﬂotrﬁlgg%'ﬂd Rlva8Hedted & f®rc %ith rsﬁrrh%@%%ﬂag}lﬁlg%’%g éﬁ(ﬂ%é@&(ﬁnple‘ce con-

conversion and the m xture was ( '
PP ERROCTE 0B8R RET7Was-copld te 8d) aiduted widr, 108 s apistirred for 15

ind 'lFHe M hﬁ@@ué’ﬁ%@ ‘?sglatté’& M‘aﬂ@n did %’15 "I%]chra_rlﬂgto graphy on

or gani c ase was dried evapor at ed an

$lb@ﬁ alyeng ﬁf%ﬁ@ﬂld{ﬁ?@ﬁiﬁh@@ld @rbsgquqndm@uhdtepw@ef* iFtQ#c 1:1. The first
|
?ﬁﬂﬁ Hﬁté’i‘ﬁf’w%&bé QSR Y. (Wtihbﬁ%ﬂ’%)ﬁ@l’?ylf 2hL o@ééﬁal%zlu_% 812Jﬂke(121 mg),

|rs eluting product was
e, seqand aslet tm?étuéﬂ eftd prgnpr-&d drdert\hagyltphen 7h-intitre- s phihalazin- 1-
( t in-1-
él?elggirégiz%r Iﬁ%é rfr:]f]tgbolftyl 2&1}4&1‘?{) eTr ?H ]IZISP'IEFAIQZHP I-one (720 mg).

pht hal azi n-1-one: 2.00
F-MNifrprh (2 ter pbatykb-mhethyit wmzaer -yPuning -4 diters-byt Wrphepyl)-2H-

plgt'haﬁa%mt Ebhe M ’lelQB anéd Qertzlﬁitw‘g rﬁ%tﬁ’%'ﬂ{ Ipvf?ﬁ@l Wfaﬁnr}o) -2-(4-tert-

nydrogenat ed over palladlum on charcoal In VeUd
butvl phenwl) - 2Efphélralazammhi asrel Hpo o T 2 hd mistige phh Bremmo-2-(4-tert-butyl-

rgi)yéhltY@§H eﬂtfl@lﬁﬁg 196de ﬁﬂdﬁl BPJPF f2I t{eﬁtlﬁlt% ph[f):&K/ll) -7- 1&1tro 2H-

or at ed resi due was di ssol ved

plxtﬂlﬂlacmeb ophineg® m| dryglid@noinere rga@ed with Xt60p @ lofterpdrugyl)-B-methyl-

B TG B0 Sl i by AR BanGrS ooy Py EnglRrone)
i adbORtan RaRb 4 bistdighenienphing|-A0gEtetyBantheot under

“ﬁ[% §H( %rﬂ ®e¢[ﬁg%?}hr% é’%)(/?l 151(_11%_1‘58% f:?rrélP]ﬁ::ce conversion and the mixture was

, 1pyrazol - 3-yl am no) - 4- oxo-3,4-di h, d




pht hal azi n-6-yl|l -formam de: 15 ng of the above
tert.-butyl protected pyrazole were heated 15 in 1 m

wo ooomite74exi d to 90C for 6 hrs. Excess form c apCOER®S7/052267
renmoved under vacuum and the residue dissolved in DCM
and washed wi th sodi um bi carbonate sol ution.

f . i . of . ' .
AR G BRI PLP ) T L he vz

plmsé’ wag dtigd @)d, evgpg_rﬂte@plﬂ,d t]ge) resigug ghl(o]_n-a,to g}phe@_d&(}sﬂ(cz leluting first

%E‘arﬁesz;"n% s&ﬂj%u%H \zlél?ﬁe;g‘_c%?g I?[?ﬁc%s%s ]l" hﬁéﬂ??g@ﬂrz pgoc?u%t was the 6-

AL, 19BN ¢ R2), thO sderadrplueinZ Brtucywantha @-nitro isomer (2.05 g).

- 2- (4 tert-but yI phenyl ) 4- (5- et hyI 2H pyrazol - 3-yl am

B]mﬁhalaxlnﬂl o1 200 af N R 2 et otk 2 e I mm{aﬁrﬂ@nmo) 2.

(2 B8l S D00 05 0 s o v

avdpOHat BdF Urde RTY Aétaummpidtumhef the reagkionithe cdiatysowasddtered off and

fﬁ*;%le |
LI CHIIS SX @Aﬁ%tr%%%%@gs\?ap%]gfse%% %Cél? g{?(y&iracted t]i;ree times
with at3:k mg’itplrecui oter / icbh NFEL. Tao@nNized mem,ﬁ@ases]yg_erebrou ght to pH

{8 gy e Aol Reyb o

gleldg&uQSgof@le(tmeprgymctl 27 (9H, s); MB (ESI') 389 21

(M+rH) +. Exanpl e ZB- 3:
gl'|§3414t§ - -phé -3 aﬂﬂﬁ@zﬂo%@:’gyél @lﬂk/dro

plthaRzines-yl {fg]tmamglenbi thyglof the above tert. butyl protected pyrazole were heated

%’1 g%tfﬁﬁ% a<§d }q @d"c‘ﬂi’) 6 ﬁrs( ﬁxclegsrf{)rr}?fétax di%l_g%'i%ﬂ)%%iruender vacuum and

azlin one pr epar ation see
d@pmﬂleecd@dhbgi IthP&M agd ivashied miihcsodsinal bgrbogetsspiuied. Evaporation

B RO oL 0 06 UGS OO BRI Do) 1200 i

QCTO EP2IBD3) O%Z?GFH $), 810A(1bln 8)s BISO¢ 2H, @) 1t 1(hd Haint)h 7.6EKLH, d), 7.51

/ Lihke
T e R s e L s T e
9.53 (1H, brs 8.98 (1H, s),8.80 (1H d), 8.71 (1H,
Byamyrle §5-1: 27—|And)10 27(45f4:rt(12Hy1 phenyb: b6 (rﬂ;rrlilyl@ﬁ -p@azg-3-ylamino)-
(3H, s), 1. (asd R (ESI+) = 418.31 (MH)+. 5
Exanpl e ZB- P
2-(4-tert- Butyl - phenyl) - 4- (5- net hyl - 2H pyr azol - 3-yl am
ho)e @- Nn[Héi@HBugﬂﬂpﬂianfl)ﬁlr(&mdhel 21-pywazel-Rilangino)-4-oxo-3,4-di-

Bﬁrgﬁ) tgg% mg %))?f foﬁnﬂ?‘f @J{ZLF tl)elrnta 1xtu e ofO 5 m][ %/I_eOH and 0,5 ml conc.

DI pletenstirizdian 50°Collee 2 hips: Ebanatuumnwmalzcaateﬂ)un\dmgcuum and the
%@Bﬁggﬁ%ﬁéﬁéﬂb@ﬁa hQ @d sSIBGoR %a?&/h&eé%vithdsgﬁﬁﬁﬁ BRfkbonate solu-

vapor at | on excess
tom @mht\@gpmmwtoofﬁeld heng @fsthduée p®dont. STINMER; (4100MHagDs-DMSO)

180 RS0 8 R R i, B 7, 0,6

(1H,ddby6. b()(brg 2}8) (z;m(sH) 9, 9.2329K 18, M§)(ESE) 6388.256M+H)".
(2H, m, 7.65 (2H, d), 7.53 (2H, d), 6.26 (1H s),

%ﬁ%&ﬁl@%@&s%? g‘ergg gﬁ 'ﬂher?‘})l) 4'Y§ n(léﬂrl 2H—pyr;fg)§3 %mmo) 7-nitro-2H-

6- Ani no- 2- (ghthelazinblubyd - phenyl ) - 4- ( 5- met hyl - 2H pyr azol
- 3-yl am no) -

15 mg 7-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 ZA- 1. Evaporation of excess formic acid and chromatography of the residue
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15 2H pht hal azi n-1-one 6- Am no-4-(2-tert-butyl-5-neth,
|, 1pyrazol - 3-yl am no) - 2-(4-tert-butl -phen, |

w@bionab=gd n-1-one: 1.80 ¢ PCT/EP2007/052267

6-Nitro-4-(2-tert-butyl-5-nmnet - 2H pyrazol - 3-yl am no)
-2-(4- tert-butyl-phenyl)-2H7p thal azin-1-one
6 RO &hg%ﬁﬁﬁ@?g d]T)nelWWltﬁ wﬁfﬂ\qgﬁﬁt% e/ m%of the title pro-

descrlbe nitro i1 soner under
dua1’ Hy NOMR ¢ (460 84 milvolp iSR! 1d A (Hblnbr $)29.53 (1H, br s), 8.98 (1H, s),8.80

f’rﬂﬁ'ﬂ)”@ﬂ 1(}§ di)/f’g Erag?ii ld%ﬁf?ﬁﬂ%ﬁll%ldgm >y (;W?f Ry 1 22043H,.9). 1.35 (9H, 9); MS

G‘Esém:nél&iﬂ(@‘ltﬁﬁt but yl - 5- met hyl - 2H pyr azol - 3-yl am no)
-2-(4-tert-butyl - phenyl)-2H pht hal azi n-1-one were

S 1) 0.5, S 00 T L ) o

m xt ure wasplghalponal- emle under vacuum the residue
d| ssolved in DCM and washed wi th sodi um bi carbonat e

P S B, A R S B s v

bH piythalgzlﬁ'ﬂ qeH{prdparagipn sge BB- 1) Wdre dbprotgcts@by Reqting)in formic acid as

gﬁ;éﬁbééizﬁ—]z%hd S;fo?aq&rggf geﬁs ?or&i: %%A_I?rtcg hrom@ttog%‘hgrzofﬁle residue

oiveibyas cluing mpthedDZBL 81d then with DCM / MeOH 20: 1 gave 5 mg of the title pro-
FRR{
Qlé& PIRR (ﬁogﬁﬁﬁ‘iﬁ ?Mﬁﬁ% (?11}14%5 g8k Ml 8. PY(1RE Y, 8.65-8.56
GvaBrrm}Tﬂ 66-(212 d)er7t53l§2|Hydi> 62611, 5), 2.20 (3H, ), 1.35 (9H, 5); MS (ESI") =

ah+ 3-yl am no) - 2- (4-tert-butl-phen, |

hlrﬁlf;w(tramh -one: 11 ng

4 6-Di brono-2-(4-tert-butyl -phenyl)-2H phthal azin-1-on
Exan(l}pipQ{Baiza@-iAcmnsée(4ZtArt—111)ty1AHl@ybe¢hC‘i-m¢thMH2H-B@f.a@olrﬁgylammO)-
1-tert.-butyh-3- y .- pyrazol -5 WO 2007/ 107469

PCT/ EP2007/%%£’%‘€%££1¥%A§%W ami ne, 132 ng cesium

car bonate 7.0 ng

o -31id-tei®- M@ tylygphenyD -2H-

@Eéaﬁk@(?bg qrgo'ggé; 'n@ltgg @tg gwgﬂ%@e&mo»z-w
tentdbwtat- plmbrwbﬂiiﬂeﬂldlaimuvéfmecﬁprepimos ool ) wars hydnapeeated as
H&gﬁﬂ%i\/@? ':H’é{‘ae 1&% 1sc§r§glj nlgl\l'/é% ?%fsl %ﬁé@g I.Egé:oga}g%\—@lﬁﬂl%phthalazinone.

chromat ography on silica in first heptane and then
by inn-2-(Ftetiabut§l-phen vt 4165 melylyid -pfrapdle3-ylamigo)-2H-phthalazin- 1-

POt St PIR22elyREk R LoOARL Aakrsebut
BhAByOrAH phimlazer-i -dngtwerre Sisspdnedyih 02kh bYle@Fo R-18l-opharkil Gloyere added
%1‘?({ {h% éﬁ&{utr? %g Héa’tecﬂ!a?@yé }or?_l'}'{g’.hfﬂ%%%é{r%\x}ais gﬁﬁom&f}und vacuum,

eat e ormc acid for rs at evapo
thetreddendssohed mabeM aph wdsher vaihl sodang D@Mbonh@rsomwh/ Removal of

g‘%%twb%d M ‘?g%g}%&n%lpﬁgh‘bé\"\% N%%WPQ %@99% 11.75 (1H,

b, 8.) (117.162),82H,(1H) ¢).7.912K128), 7dp,(28. @6 72Tk Hs9), 7.05 (1H, d),

%&ﬁ@kéé%?hndé?é 1@%@293) ﬁ>é&§é&%§ | D385 2478139

2-(4-tert-Butyl -2-chl oro- phenyl) 4- (5- et hyl - 1H pyrazo
EXfﬁnlylb M- 6109-Br @b Phidhtal talri tpil- phapry® -4-(5-methyl-2H-pyrazol-3-ylamino)-

2H-phthalazin-1-one

6-Bromo-4-(2-tert-butyl-5-methyl-2H-pyrazol-3-ylamino)-2-(4-tert-butyl-phenyl)-2H-
phthalazin-1-one: 11 mg 4,6-Dibromo-2-(4-tert-butyl-phenyl)-2H-phthalazin-1-one

(preparation see ZA-1) were reacted with 39.0 mg 1-tert.-butyl-3-methyl- 1H-pyrazol-5-
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4- Brono- 2- (4-tert-butyl -2-chl or o- phenyl ) pht hal azin-1-o0
ne: 54 ny 4-Brono-2-(4-

WO e0vAb4sy | - phenyl ) - 2H pht hal azi n-1 - one ( pr epaP@mEP2007/052267

following method R) were dissqgljyed in 5 m MOH At
RT chlori ne gas was bubbl ed through the solution for 2

t
PP 00 05 ML A O LB LR an
8 meg ¢ édil@dl@heluglplquphmab19c%dlofet1n)ﬂ1@ﬁnrt1@1o|warmglrred under argon at
2(%@@%915 Jﬂﬂ’fs u'r:lflpﬁt’f_bqnéll:zlt&[ Qérﬁ%l%%ﬁ%rm&& \éﬁ%ﬁ%as removed

tal ne ter evaporation and preparative

uidas vacwogn aphyesidue was taken up in DCM and washed dilute HCIL. Removal of the

ﬁltg\é' Fl{é(g Elﬁrog‘rgt%% rﬁ%ﬂfc%“ s%'i_i?l ﬁ?ﬁ@%a%taﬁe él?d- %ﬁé Eﬂeptan / EtOAc 8:2 yielded

25(ngqfdr6tt4t&mpﬂu<2 chl or o- phenyl ) - 4- (5-net hyl - 1H pyrazo
| -3-yl am no) - 2H pht hal 25 azi n-1-one was obtai ned by

@‘#}QPP{%'ZE' - —B - Rén Er9rﬁ?et 'l(ﬁ{ atzolbﬁJ Mlhugo Cfﬂl HPhalazin-1-

ang¢: dp me ift Brondo- F’ff(tZHyltt -buiyl gy matol-2B- pyrardlifeylaméeh o) - 2- (4-tert-butyl-

%E%?ﬁq%ff&%,ﬂ%l%@ 398cSlerd e Bt SRRUPAFC, then evapo-

@D30md GreBalogtaphd] on 8ilieB(IPAM, thin DGMIAMEDH, 4(:)), YipldE) mg. 'H-

K331 Bl b 3552} Ty 0o 8% i S gl o 1.
302 BXdandl @5F7[2H.;d), 6.26 (1H, 5),2.20 (3H, 9), 135 (9H, s); MS (ESI* )_452 35
ﬁM §Bpropy| 4- (5- et hyl - 1H pyrazol - 3-yl am no) - 7- ( 2- et

I'sul fanyl - et hoxy)-2H pht hal azin- |-one WO
2007/ 107469 PCT/ EP2007/ 052267 - 106
WleMiad 42, 3- di hydr o- pht hal azi ne- 1, 4-di one: Hydrazine
hydrate (26.6g, 0.53npl) was added in one portion to

%x%ﬁzll!)_rl% % 1 ::T%]—M—tl:rié%gﬁfyl 4 Jllslorro%mh pla}l_léﬂhg % i d@é rh A @gylamln 0)-

heated to 121®(Dhﬁ1mla@nﬂomes and then allowed to cool
to RT. The solrd was filtered, washed vvlth wat er

%Q nlﬂéwlB?omo 2-(4-

@rtg‘gut[yd p;hk)%f@h)halz(zm—&@neZg@pared follow1 g metho R) were dissolved in
snﬂ'ﬂé@HjAgR? @Hfogrﬁ: gﬁ%\pﬁlb@%bﬂ:d thr‘oﬂgh a{}dsolutlon for 2 min. Chlorine

Nt 3G -ph it ey it e s 981 0 the e product
Q/er%qg[ﬁgtld wgﬁltﬁaglgg%g ﬂ%qiéﬁér%sﬁinégﬁégrggp ﬁlf‘ﬂﬁ&ﬁi@ Ieagotlﬂ%r 11 mg were

pent In

potained nﬁeramdptmh@om end prepaativhHREGIME chiomasbgraghy. or 24
hours. The reaction was cooled to RT and poured ont o

b @—te&—%u A e J 2{2 319 Hamlid ) S - Dhthalazin-1-

@ﬁ@ (qurt Etﬁ}/132 éhludéphmy@r‘ﬂéﬁ nvﬁb,ylslr}bpm@1d3 WhﬁHMﬂH phthal-
408040 @%%b@ﬁf%rﬁ%r B&h 8fon2of QOBP'O% E/@ terk %3?311 10t oro-
e pour ed :

was cool onto I ce

pl@@lyl)tmrg)hﬁraémrprltoameemtﬁl -fart. thatd - mieHheyl-d Bk pﬁdamési ylamme and
n%l&{lr é@tﬁﬁ%&é@r@rt Fgﬂj gﬁo@rggg M@schﬁ&i itn' théflod O. 1151 NMR: (400

corrp nds m xture of |soners
MH=z IGDQW&@DJQD) 875$\I[1tH ob). 1 (400D VB4 (IBVBLY, 881$H29758(1H $),

i 978, Dol T

mz (ES+) (MH)+ 269 & 271 7-Nitro
Egarnplo gib by 2-1sppbom- @I-mptlhr/h sHzpiravol-3aening) 7 Rt yshlfanyl-

6-nitro-4- bétHgPy')—zjﬁ]—phthalazin—l—one
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20 pht hal azi n-1-one and
7-ni tro-4-brono-2H pht hal azi n-1-one (84g, 0.31nvol) was

wale@wsaobmMerd in DVF (400ml). To this was added MeHEPBOY952267

7.5g9, 0.3Inol) as a DW suspen@)go (200mL). The
m xture was stirred at RT for mn then

2183 RERRANS hhhial e B2 .(Iél%(z}@n%ileﬂg_(ﬁgter(gg.gg,ﬁ)d%?)mol) was

POTLTT O as a SO uthon 1T

addedun enepsrtionitp petirred orixt2ze ¢fotinisrophtragapoiydride VE)0g, 0.52mol), in

ﬁgPdNXZ‘(q @jl{? %’f aghé Ehgxtqge‘ \Q{s)}?eh g?&?ed*rbgg{: 2 Iﬁg%ltsg%lé ﬂ%zau%@ed to cool
fooRT aThwaidewas Zﬂtetcduw_sshed ImathDifEe@S0mY) enrd vieidd undervacuum at 50°C
f’o?% YL AN gNé‘%‘hé Ei%ﬂé%h{hgﬁz{h yd gﬁgé?fe Ll )p’f'f '—@'ﬁ%ﬁym/z (ES")

successi ve
Hdptana)s 8% Et OAC) to give the title corrpound (38. 8g,
40% vyield) as a light yellow solid. 6H (400 MHz,

%@)54—&0%@0—@%11&1&1&1& 18—g,ne§ é!xt& 7—%&0—4%1%@10—&111 —t;'ljfthz%zin— 1-one: 7-
o. 19 (IH Ty, I.13 (6H d). 30
Nitror2Bediydrooprtbpyrine ] K Gane (33-Gsh0 Hahabivas suspreder iNDGE (1.0L)

B EALRRSR ek bR AP LA 0eP L IAL ARG ke Biions and the re

eeitoprhett8 @o rafiuk forT! hairs Thelreactionm wassodettioR T aghpoured onto ice

Potitind fehtua®, QMR ARG SAISRTELBR G o b ence
piodect (lhe.0geacti on m xture was cool ed to RT and
filtered through a pad of celite, the celite was

?@@ Qgﬂiggh%rﬁl é eg&)eQi? %A@G ?1 &Eﬁ l ol %QQZA fp e%éé 2 hours. The

he SO ut1t on was concentr at
reacinmvaseog lealéo RAeandi poueeccantp agerid.Skgan@ighe %%tylg@lr@)mtate

BReB %ts‘c?ll? %&ﬁﬁ%ﬁ%&%%ﬁ% Q%?‘P% ngvZ tlﬁfntie]édﬂﬁ’%‘n%(sztg 68%
vidld, 1:Mmixthr3f icGersyl)s alyellswkolbdt 7ANro1dz (4EESVIH)z, DMISD )Y 13.29 (1H),

G5 5101 B8 20 TR0 b B4 e B 84dH. . 816 (& Tr= L1

FenGeRt Est eN-ay) fagpisge2Aaci d (17ml) was added slowy to
a soI ut i on of

j@m

<]

D- 2H— Pht ha

azin-
g 2is0pecs Sl e ROHEES b Misec rpemo-2H-
aﬁ@ﬁil Bané éh(Q’ﬁnﬁﬁd4&)r6ﬁ1|ol=lll|1qihtha<l>521r§@din@r(84g 03Il @]) was dissolved

%@ﬁ@&mgz%nﬁaliwaﬁﬁégﬁ 36%?&335@‘? g{i‘ @fﬁ@?\’?%sawm

E00RD . Ahk efixfuge Whestiebdiak Rtrrfopfso Mﬁrﬁ‘ﬁleﬁQ B%gho-gfdpane (7.7g, 62mmol)
0. 00 and cold vvater ction m xture

V@%a‘?‘ﬁgﬁg QRO tiea A E selp oy gloﬁﬁf: @g{)] E C FFARHQIy Bixhyre was stirred

o120 tio 5 \ﬂcdr@ll;{oa&mﬁ.Ms showatl a()%(sla&aﬂ@)nae@m tdniki@ACtd Bk was
er 10 mn t re ore

irre a furt
%@HE\S %?%ﬁd&lémeaaindtt £ ERCQUiE t%‘h%l%“ﬁé‘er gﬁﬁawan{;}@ DMEF was
RiRGleRiuhaéeyav@sm QRS e /Reu1tiHE b@he WarSer@® bl 86EESY mCesswe column
filtration andvvahe with water to give the t

eRpBLRRRY. (SBgongRdk YERIpRE S%SEtQa‘\Cas.t%ﬁ@%thﬁdW&éPmpeﬂnd (38.8¢,
45931 Mo 3ol gt 4h Sk Datdo, SRt 897 (4. do). 816
(l6Hi, d)d$.19 (1H, m), 1.13 (6H, d).

4- Br onp- 2-i sopropyl - 7- (2- met hyl sul f anyl - et hoxpht hal azi

ﬁ Am 1S 1s38ro%vlsg lb%ﬂlSrb}prhthalazm 1l-one: 7-

'OXYy-2Z-TSOPIr OpPyTl -4-D1 OMO- £ pmna}\laz I N-

plmthslg,zmel 0@@841@1)) Oil mDlyFvag 8rstglyed masd: hohaedrepdtta@Bl andh water (150

FRL AR Sp g, SRR ohp BB L2,y Raoaf Ay LR fea

Sblllll)utho mivase h&tead:dtt@ 8QWOHOr B dwou 24 Afteuthss. tindé, ttes repdticg mixture
was cooled to RT and filtered through a pad of celite, the celite was washed with EtOH

=b

itro-2- 1Fopro%yl 4-bromo-2H-
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20 time LC-MS indicated the conpl ete consunpti on of
starting material and the m xture was cool ed,

wa@oncaot4sat ed under vacuum and purified by fl artm/gEptoonos2267

chr omat ography (el ution: 70% t@gpt ane, 30% EtOAc) to
give the title conpound (0.3g, 24%vyield) as a white

PO AR s L o B o e
anze a8 foryidddeas apﬁl’ﬁfel s@ﬁdt&l{ @0ovili M e0), 7.56 (1H, d), 7.28 (lH s), 7.13 (1

bt G S8 0y T s it chaf ol 2 bk oy 4 Bl 252,

¢gh 1129, 1.2mmol), 3-am no-5-nethyl pyrazole (0.107g,
1.2mmol), tris- (di benzyl i deneacetone) -dip alladium

w&ﬁﬁfdeﬂ |sIoWD5gt%rh so-Ehfbnrdi‘aCztmﬁiB znszsp&@ymrbeomasz}hpaﬂﬁmztn01 one

o Aot an PHE S0, T Scrcieh SituisnEngBlgp Pt  soluton

s0doldehivasrifd (I1tsag e(ﬁommg) Mewithe Ianlll)d\easQ{d@&U 6o S&&seaTlﬁlé’ RYction

%%t'ﬂ%désks'a%}ﬁ@? lé%f@r f@ﬁ@gtrogg Eﬁmﬁﬂgsad ltm%’@r@% Pidge:

0. @(i%hé@]g gl(& oivek&h)(S0ME. ?M&%Mﬁ&tﬁ%aﬁﬁ?&%ﬁld@@ ex26fllly to a
a

RS Hg RS QF i‘é‘lj“}ﬁ*étaﬂgl(zﬁfplb By rars L)) apd theyeagtion wagptirred for

%Y&Sr%gr‘;lgﬂﬁh at ﬁ&lgﬁbyﬁor@%@@iﬁwe@% 6001"[0 @R'Ie [ﬁidn(s@a@falﬂ\é'lén orange

preglgltetfpyas @Pserv;edigzﬁlc&lmqs ca]éf)ctedé)yfg;tretiqq anéi) wasg ég/lté v%er to give

GrlfipePhmebudd (4 258 ol yida P dhifndobpve? 8. (30 yiblz: pyis), 1118

(II‘HI-H)rf) JPB.(2H, dEXaill &1, 4D- 7253 (1H, dd), 5.34-5.26 (1H, m), 1.42 (6H, d)
Isopr opyl - 7- (2 met hoxy- et hoxy) 4 (5 met hyl - 1H pyr azo

" 2 solution of

a-dh)ydroayﬂlsaépndpy]sé} brorﬁo 3®L§hm81a@111|—|1 o@ (0 &g 28)02&([3191) 111) PMEF (8ml),

ST kb o AT ) 8

AB4%, 0.0028mol) was added and the solution was heated to 100°C for 24 hours. After this

%@%i_ﬁd}%@oéSBXted t}%ﬁ(1 &nﬁ)ﬁ&%¥én&1ﬁ%ﬁ%r%%g art%naégllngﬁ%}l efnfdélfhg Kxture was

awiletl, domcetltrytledrmnder BEL((Od I}iHmﬁe(DM'Sﬂ))shl:bhﬁﬁ)n ¢Hremalprgraphy

fe} ion: (hegta§§)3(0ﬁ8_|E€(9Acg)]t% gﬁlg)tlge titée?o ou’ndca) Z?g,z%ﬁ/{ %ﬂd) as a white
$@11,d327321(2H m, 2.80 (6H, s), 224 15 (3H, s),
221214(2Hn’) 131(6H d)Tr:123rrin mz

ﬂmﬂ_mﬂ&@mmgasqad aﬂu@w}(ﬁnﬂ)zalﬂdﬁtoﬂih(?mzh) were added in one
)i X% ]
?@%g tgé nﬁ %&‘?e g/ﬁ_{? brf%/g Q(li(gje]f g "/(&Hu; yis'i\’lfan 06)1'1?0 il'?g[ phthalazin
(-bie (8pg, (RmBMob, iy Hbunyxided0272¢, A mmp)), 3-a66a @ 568Rethyl pyrazole
e 2H. . .3H, -
gﬁ' @g?%@%‘ko%}r%ﬁb%z?&de% ,etoé)g) —%}p%ﬁac&y@o(o.ﬁn%%% Or.%4z2mmol) and 2
(dESHutyliMrddphingd-biPRnyl (0.025g, 0.084mmol) under nitrogen. The reaction mix-
ture was heated to 100°C for 20 hours with stirring and then cooled to RT. Diethyl ether
(10ml) was added and the precipitated solid was filtered to give the crude product as a grey
solid. Flash column chromatography (elution: 95% EtOAc, 5% MeOH) afforded the title
compound as a white solid (0.070g, 7% yield).
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Exanpl e ZD-5:
7- (2-Di net hyl am no- et hoxy) - 2-1i sopropyl -4-(5-methyl -i H

w@aawi46B- yl am n o) - 2H pht hal azi n- | -one 6H ¥d0DBPIbIZY52267

DVBO 8.41 (1H, d), 767(1H & 745(1H dd), 6.32
(1H s). 5.32-5.16 (1H, 4%3 (2H t), 2.68 (2H,

f(:.%aén@ %?Si (giﬂhl-@}opﬁ"l} 3@8&9@1 ?)1 P}%&lé ﬁ;ﬁnﬁ@or)] 7- (51 Iﬁethylsulfanyl

2- | sopr opyl etioxXy2-2FEphtradsui- ﬂ1omyl et hoxy) - 4- (5- met hyl -
H pyrazol -3- ylamn o0)-2H phthal azin- |-one To a

50 | 0 Bao VA o195 W2 GLHL: e %301 LE5. 4838 (B 0TSk . 746
ml)fcaxwdm 81, By, 2@prfaﬁ>|1alsauﬂ t; p@g(rz(gp \‘;\%@7@(3H s), 2.18 (3H,

%)E)é)%%@@rﬂﬂﬁp‘Q@ﬂ’?&dﬁgﬁéMJstﬁﬁ 2Ber oxybenzoi ¢

acid (0.040g, 0.23mmol) portion wi se. The sol ution was

Bkdripledrab: fiTson%pyu (2OMEth oRY-E@I0x Y Nit-$5-4m iRy LUGF-WBrazol-3-ylamino)-
i ndi cated co ete consunptl on of starting materi al

and the soti é)rliltt hpdnrledbved under vacuum Preparative
th| n Iayer chromat ography (elution: 50% EtQOAc, 50%

5L C00 M DAROINS (1 5 SETRT0 7 6P 7%?{?91'&‘&)0% 34 (1H, 9),

w sol |
§.3645. llﬁr(lkl) m)94 28 (JHLH), 3612 (8H, 1)8342 (FHLH), H33 (3H 72 1(32KOH, d) Tr =

5 1H, 5.29-5.20 (1H m,
g)l%é‘“ﬂ %@z(?%ﬁ(l\?f@”ﬁé%%%g (i)H m, 3. 17-3.(09 ?)ZH,

, 2.67 (3H, s), 2.23 (3H, s), 1.32 (6H, d) Tr = 1.02
AT A Is(omwyklagenat@yl | Egampiob 33T o)-4-0x0-3.4-dihydro-
2- | | - 4 1
byt azol ) BT RTEG IBSTR MR I fORS Ko dnbamTEhIA
sol uti on of

3 (o BRYDMEX) 5-1 8ot M| bt pyo 612Hl|s) % 30l (anh, 60)7-68-(( & &gt7.47 (1H,
(){I sul fanyl - et hoxy?lhiZH- pht hal azi n-| - one 2%‘0. 077%
632 8radi il 9 nd-BEm 102 il ) vibs” editidl 3r% St b 2L m), 230 (6H, 5), 2.24

g;ﬂ QX Yhenz ok 2rGh e 1(1.(8808) TO=40FHRin) m&ompgﬂxpm9449.19.
he

solution was stirred at RT overnight ter this

time LC ndi cat conpl consunption of starting .
Freameple 40 Ng TSopKepyd éT(\?efﬁFthO():ai Hinyiaekd-ylami EJOB (morpoline-4-
Pr epar at i vegiifoh 1)1@@51% b apL@aPhynéel uti on: 50% 15

Et CAc, 50% Et0—|§) af f or ed the title conpound (0.010g,

9% vyield) as a white solid. 6H(4OO VMHz, DVSO 11.90
[00WHZzDWSQ) 11884V H. & 229.{a HH. ¢). 8.39. (2L, dL.A,08d)H, d), 7.47 (1H,

i
@ %3?%%1 s)7g?s 5&8%?51(%5' 4% %gt?%% 31%(%&1(“@"73 3152420, m),

123231(1689{,2 - 2'[6 (ZH1mB9 .39 (6H, ri) ir ea@o)m(nww GESZIDGM%EI) 491.22.
Met hod ZE: 20 Exanple ZE-1:

RO T b S A A o

-one ylamlno) 2H phthalazm 1-one
(1 Br ono- 3- |sopropyl 4- oxo0- 3, 4- dlhydro pht hal azi n- 6-yl

b (oS P st Brraib b a5 245 E 8 ogag . v. 532516

6LH mpl)23vwal, di gs@gmd) I2m3 (DMFs)( 2820611, )T £ D38 niASm/z (ESY)
added, I\IaH 60% nmol ) as a suspension in DV
(MJ@Q ‘The mi xture vvas stirred at RT for 30 mn

t hen BocZO (4.36g, 20.1mmol) was added in

Example ZD-6: 2-Isopropyl-7-(2-methanesulfinyl-ethoxy)-4-(5-methyl-1H-pyrazol-3-
ylamino)-2H-phthalazin-1-one

To a solution of 2-isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-(2-methylsulfanyl-
ethoxy)-2H-phthalazin-1-one (0.077g, 0.23mmol) in DCM (2ml), was added m-chloro-



one portion as a solution in DVF (5ml) and the
reaction m xture was heated to 70C for 3 hours. After
WO biog/10746®, the reaction m xture was cool ed t oPEVERIV7/052267
wat er (20nl) was added cauti ld§|y the m xture was
extracted with EtQAc (3 x 50nil), the organic |ayers
ﬁ@%?yb%ﬁ%lc Q dd] SGI 846%r b%gm% llon f\x}léet ?ﬁ@g)l was sltlrreg at RT for 1
ncentrate vacuum e residue was di sso

Bouii. After thisitime ko8 indicaredecqm He@rdoi 10mptionaefdtaaguenaterial and the
%’:}@ﬁl t

t(&gg/ d’ve%hga‘tvaa?dﬂf T’ ’aratl%g Fﬂlﬁ 1%%'2 dﬁggl%polgﬁ'eﬂ)}ﬁ?@autlon 50%

por 1 on, reaction mxtu was st
FOASG 60%| EtOH)Nﬂfoededtthc sitle p(pmpourhb((}ﬁl)ﬁg uldée yielsl) as a pale yellow solid.

B kAR S Bt n S B 8@ T 2 (1S, 7.50

g‘}DQﬁl nia. 38 @, 0 5eoverE fied, tnh)t h%zapssr}qw eh)WD52Q0i8/ (191761693 17-3.09
CT/ EP2007/ 052267 - 110 88%yield) as a

GO S8/i(8H §HE-£2 68 1zl 2[516@%}” Tg=30 . mfy (ESB)fl Ty 390.26.
(1H, s), 7.88 (1 H d), 7.41 (1H, s), 5.46-5.31 (1H,

Bample IB-19Hs0prop 742 - th Eidan &bl 1f3 A yletHox StmetRlyE 1 H-pyrazol-3-
(Esﬁl) (M+H)+O§ Zpy'l—é@ y &3-4m50mety 2 1 H-py

4- Brono- 2-i B@F%ﬂH?hﬂ?’é‘@%W &¥1fo- 2H pht hal azi n-1 - one:

(1- Brono- 3-i sopr opyl -

qras @-ssluﬂoﬂlohydgo@r Jaadsaabﬂh ﬁiﬂlﬂyrz@z@ rﬁln@§ii7d(2 methylsulfanyl
E'rt but yl iﬁ g sol ved
EX}( 1- th mt I11|0§16 9776&1 g @I@}],dvas added m-chloro-
&@ﬂ%@h}o@ﬁa@ (®. gmge()%ﬁﬁldmporﬁbﬁ wWise. Tha soldtish Whokivfe® at RT

was stirred at m n_then nethyl iodide

pYermigt. Adtgr ghis %%ILF Mégn%ea%f%wrﬁpls%%&r{%w glsstayting material and

Rl sHIvbl@trKVésr}elﬁHEe({zﬁ%}uoa']!"ijeﬂabﬁlvéeﬁﬁtlhﬁﬂ clﬁ‘oi‘da‘t’d a;Vl@S(elutlon 50%
stirred at RT for hours. After thi's tinme,

Pkt 505 TR BroeishE BB sumpedr izt siihes ¢ 2t polid.
B R, SR 4ot Do T iutig aiem g gl b

dd, 635 (Mg S043.31-Bi bt éHenh) ahsi @bhee r3t7|0a2Hdt) umwa/ aa;m.mm (3H, 5),

S di ss FA/ DCM sol uti on
I?gﬁ@? ngﬁd tpgépnenéc ?Zdﬁgﬂu M]Hq% \é‘;é stirred at RT for
hours. After this time, the reaction m xture was
WEat ed under vacuumto afford a brown oil.
Hept ane (20ml) was added, and the m xture was concen
r ded. t
e i £ U L R
and dri ed upygerol\Bagumimd)&@r&bhadatin-henti t| e conpound
(1.14g, 68%yield) as a light brown solid. Tr = 1.50

m ﬁrorﬂ’é % 1§<§>§;’52>y1§%@ §42(?1§lerg ph%ﬁﬁgz%r% %) cg'r%%l?cpd{:kd tert-butyl ester:

eIy surl
17 Aﬁh—tnplfﬁ tsaplavplyh4-lbr«zme 2H- phthalazm 1 one (1 88g 6 7mmol) was dissolved in

P 8RB oS 3R BV cada R b AG. ALERALNAL AL Beh 56N pwir (5

). & hwaaxtad@lwls deatdd (26 8% fo03@bHythed 1%)81@“)4 36ga20 Zammol) was added in

T PSS aRe bl in SVBeon) bk ieBol iyt b ady Shoctors
Hoﬁsmmtr)thmmmeadnbedaqtmn cmmmtme) whs mmle;istodl’lémidJWaten(QiOml) was added
the re

%autloégy ‘dle mn((jtuﬁ'r \Evas €X] rﬁctlgc? ?vulr}erﬁtéiAﬁ ré? ?(gg ﬁlat ﬁgantlc laéerg:were com-

hour's ron
basd Crhlm:IdQM 23(n), Rltewd dindabecen (rid mindemesuadd €hle residue was dissolved

| i OAc. .
e T T ST TA T s
Q(MQS%)S adddd ihemne goetivth, deneanionahedire mﬂestlrrada\ﬁgmmlsly for 30 min.
&t%i\t@js%gjléggﬂ? %E{tﬁ{m b raratﬂho\{led %let%eler? r\}vatez (Bﬁ %R %togo(/é)Oml) The

organic layer was dried (MgSO,), filtered and concentrated to give the title compound
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compound (0.021g, 18%yield) as a white solid. 6H (400
MHz, CDC13), 7.73 (1H, d), 7.48 (1H, d), 7.13 (1 H,

wa@2007504489 5. 29 (1H, nm, 3. 71 (2H, t), 3.18 (3HCHEP2007/052267

3.15 (3H, s), 2.73 (2H, ]1 1 (6H, d). 30 This
materi al was then used |n the éuchvval d reaction as

I,.n t ZD ta.g
ETE B Fatt [ e i s eing MG AP BE R R 00 8.9 (111 ),
288 an d)4 7, 4(15(-1HE§)h5'|46 sBEHEW: 8801 .5B¢9H ami In0) (6H, d) Tr = 1.73 min, m/z
ﬁ%ﬁ%\ﬂ g@gﬁgg 1l-one (B-1 WO 2007/ 107469
7 3567 - 111 Exanple ZE-1:
2- 1 sopropyl - 7-[ met hyl - (2- net hyl sul f anyl - et hyl ) - am no] -
4-Br5mied- Ry brdplt- 7 Biydt Bl ind- YH §3HtRal&in -4 Fbriht iaBash 1-3-isopropyl-4-

8 pydr Pl PyyTy LR gclertyptIeyier Ukod 5 Tg e was dis-

§ol¥d AT, H13( lbﬂnlf ?ﬂd this)was 3d QR a6, 0. ?4g69 6fndirb]) b9 a suspension in

ﬁ{{% (5 &5115; "leggnlxjur g_ﬁtgreéiggf Péléfo:r%éQ gH.é|tléenZEet§yflodlde (?le 23.0

A SPRaORed Tn bhLpoibh QX X s@tifiyd hr 'DHFWﬁﬁ)aﬂka& rect{dar Mture was

t hyl q\/'% tp Bgﬁ/%zg)ql %ﬁcgrlst%?s](t?yp_g t]g.s rea%?otglgr%l{x%ﬁer\]xéa)s co%lefg‘fp E’T and water

52-'2)3&':%1) Ghhs adbied éalftildﬂ,slydt)hc nfixéPe (Nlé‘lextﬁ):ted vﬁtlﬁﬂtd&:"ds x$H0ml), the

?@pplc%yersgv%g C((rghneg )drleg (%@SO_E%} ﬁétg};_qd a§)1 coq_ceg%;ateép}nd% vacuum.
Tr = 1.69 min, mMz (ES -) (MH + 371.32. Exanple ZE-3:
Thé fedidbe RRS bmboaman@ -aQO%yTI)TA/ﬂDﬂM)sbhlﬁBh ( IOml) and the reaction mixture

b it Rias T RO BhE i oo S R o U1 1S gepcepted under

bicuﬁm to&ffBEd § BRwsil. Hep ts&g:ﬁlOrﬁIb H.éas gaglded7 aldBtherixtud was concen-
r s

‘E-)r:a‘rg ug&nga(Z%lﬁn ﬁt}n @%gglj ngsl_ildd{ss‘i to tzhe 4q_s1(zwn tgle ren?i]ém g precipitate

%a2Bitdrétan Sdrieurdier (xﬁiﬂunﬁt)o affor@he(tfifd cothpolihd T1. 14%’58% yield) as a
D2 SES ) (M 384,23\, Mihgd 27 Exampl e

2-1sopropyl -4-(5-net hyl - 1H pyrazol - 3-yl am no) - 7- ( 2- et

m—)BrSbeZi[wbrop@I 1y htH vi-amyd ekh At h{ihah @ Zafrin d |- B®hthalazin- 1-one:

Eokieates souirat T Rt hlamgioa fomgs b i <20 8ae G B ol was dis-

tved i8 @MFI(@IBI)OTO this was added NaH (60%h 0|015 g, 0. 38mm01) as a suspension in
I SOProp t hal azin
%ﬁ@m% 2541%{6&}“@ ﬁva%h(éed( M{L g g ﬁléens%‘il?ﬂ’?‘gﬁl WRghyl sulfide
(ID(ZH d(l) B8 BG]) Wassabied inQshe®h orﬁ&ﬂaslwgh’gﬂdnflhm/[(:(@hgg arr]ld the reaction
nmo i n wat wa e r W Sse., an t he
PegEts %%f hepted &9 356& gii,r{ﬂwwrs tegit lé@n%eoﬁp%a%()ﬁ miyfyrgwas cooled
m;u; BAnd | Iwa% @m@l)(\?aslaa@ed é’atuﬁﬂiim/ )thmsxtafédfg% dacﬁé&&ﬁwnh EtOAc (3 x
e reaction mx e ropw se
15 @spmapaﬁﬂa@rs PO &S0 egrﬁ‘iﬂ &&@ﬁéﬁ ehesh and(gggcentrated under
%uzmmla);h tdluM@t@Forh dtoBRibhy dhékid 909 helchii € 3VRELDRRS fle the title
to 80C for 30 mn. Affer this time, the reacti on

eampennsl (N2 1 g.d8erieldd aRrwhitelsabdMb (@@Mﬁzv@@Chhﬂeﬂ (IH, d), 7.48
(IR QUL KSR 1P 1 e SO iy 0.273 can

tas4t aénd)up in THE (I On1) NaOH (4.95g, 0.12nmmmol) was
added in one por-

This material was then used in the Buchwald reaction as described in Method ZD to give

the corresponding 2-Isopropyl-7-[methyl-(2-methylsulfanyl-ethyl)-amino]-4-(5-methyl-
1H-pyrazol-3-ylamino)-2H-phtalazin-1-one (B-1).
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tion and the m xture was heated to reflux for 24
hours. The m xture was then cooled to RT 30 and the

wGeempaoEson was acidified to pH 2 with concentPEL/BP2007/052267

HC1. DCM (100 m ) was added, 't organi c | ayer was
separated and was subsequently washed with HC1(1M

%Qz[%%le%?o ?ﬁo g%p‘kg% g[gn%[{éﬁﬁggggtﬁlgﬂ itl eﬂle/?)]'%mﬁld?ﬁf (5-methyl-1H-

NaCOH (1M 200edol;3-ylmeiragtdbpbtaldzayéronmas separ at ed and
aci dified to pH 1 with concentrated HC1. The m xture

Pablitier BYERTAL BTG kg don s I 0Bl 1B, 634 (1.,

§Qm5e1r9t(rlﬂt ad, sinderH Vc§iC?,LU!D"(BH0s)9Q‘69 (2ier) 13,24 (esH:@mqur(QH s), 1.31
EO 77 48% vyi. el'@)\ﬁfj grovvn solid whi was
ol H?&@é‘i‘l Ao 3@%@ purification.
4- Br ono- 2 i sopropyl - 7- (2- et hyl sul f anyl - et hyl sul f an,
Epdih pialzaz2: m2-1sophépyl Vq(@nmwcy dth QIN-nth @bl 0]-4-(5-methyl- 1H-
7- mer capt o- 2- |sopropyl br onp- 2H- pht hal azi n-1| - one
(0.40g, 1.3Ma193 Hamm\ﬂﬁ ?(féﬁﬁ halagis 1:088ed NaH (60%
O 064g, 1.6mmol) portion-wi se. After stirring for 5

ey R i 0 00 i e s o,

6%(1{@1.&)55 3@&@H 118K IKhingF3.46 (ZEL, the. 5&1(?)(&11,@,93 YaSH, s) 3.06 (3H,s),2.23

gﬁ_gj th 602(‘6 Odr ?agﬂ 6c9\drﬁﬁlgnwéﬁésd?7§? J?fly%el ution: 90%

hept ane, 10% Et QAc) to give the t|t| e conpound (0. 449
Bxdayle @Ee): a$(2aDmmith glagon ¢-dthydHneth4Bam Mez-2-BDBOpyl- %(ﬁsnethyl-

(1H, d), 7. 6- 5. 15 (1H,
My, 3.41 (2 ng'%jbl 3)}%?71?%2@1 Bﬂhiﬂ%fg %%iz—f 1.36
(6H d). 15 ThIS material was then used in the
B}E(‘AG)MMHzIIBM&))Qm SB(18EDEK), BOd (1M, i fezll AP, e, W3vEH, d), 7.22
t he correspond
LB pf-SpAH.Ar B%r%@tfhw (L B &2 011320, ki #85 (3H (122 (2H, 1),
hyb sy fanmybo (@1,RY, I@@I | (6RNY) Tr 2HHRRhiRakAZIEY ) (MAR)* 384.22.
(ZF 1). Exanple ZF-1

Hggfropyl -(5- nethyl 1H pyrazol - 3-yl am no) - 7- ( 2- net

nyI et hyl sul fanyl ) - 2H pht hal azin- |-one 20 Tr

:1:%rnn mz (ES -) (MrH)+ 390. 23. Exanpl e ZF-2:
Bxdrsgip zwpy| 2- Yso@zopwzlh@tmsmlyf oAy @ztom—@%@ﬁﬂinfo()myqﬁmdﬂl&ﬁulfanyl
nmet hyl - | H p razol | am n o) - £€Lphthala2|n one
Oxone (0. 129 lémﬁﬁéi -Phéalagintéd dmﬁn one portion to a
stirred solutlon of 2- |sopropyl
- DAeeifiyi2: ébbxbwlamfmﬁo BQJHiHhtlh@])azi?l (-3n&retdnybititédadturetacid (5ml)

hyl's n 2H h hal azi_n- | one 013g, ,
awﬁlﬁé% S cioAb R R Fereproc BRBBY! P REas Zrphipgfazin-1-one
ansk, tshsanﬁ@la@ﬂ HONA1 Bml)Wine thesolstidd WwedcodledRd 0POIA dolution of sodium

hour. The reaction m ééure was di égt ed with

PEHE) 0287 PR DSB A § A-Hs Wasaddg éQPVWGtaﬁldE{\Qgﬁ@Cte@ fpixture was

darpdd) at 0P €orOIOGAMI, &ftdrAVBEISIME uPeal@NL @Qnm@'l)' Wi added in one
ted under vacuumt

filtered and concent r
a‘%@nt i%lée EREHo8 TEBRHE YR thed. a@ée@ dropevrsgytg jasplyyion oF aotassmm ethyl
Wtk Re %6204 B 78ith Al R0wAYER (7. IAMPEN d EhebGRix(ukElwabheddd to&%O?@ for 30 min.
1H d), 8.71 (1H, 30 d 8.47 (1H, dd 40 (1 S)
é\ftgrlthg tipe, (tlj_q_reaﬁ;ﬁon R IXgE e3vag 90?12(51 %Dgé\/l le zqals added. The
HBgamc@aﬁﬁwﬁ%‘dpar%ied gﬂé’d9 4) Sﬁlteré'd 5131@1 doﬁb&ntﬂa)cedrﬁn der vacuum.
The res1due was taken up in )1“ng (10ml) NaOH (4 95g, 0.12mmol) was added in one por-

tion and the mixture was heated to reflux for 24 hours. The mixture was then cooled to RT

and the suspension was acidified to pH 2 with concentrated HCI. DCM (100 ml) was
added, the organic layer was separated and was subsequently washed with HCI (1M, 20ml)
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WO 2007/ 107469 PCT/ EP2007/ 052267 - 113 Method ZG
Exanpl e ZG 1:

WO 202A®I46et hyl am no- et hoxy) - 2-i sopr opyI - 4- ( 5- ne¢hEP2021H52267

pyrazol -3- ylam n 0)-2H pht hal | - one
(1- Br ono- 3- |sopropyl 4- oxo 3, |hydro pht hal azi n- 6-yl

%@f?@%@@opyf%}% 1%%& egc%dné (H NA gﬁgﬁ(‘g% 0, the aqueous

Bydirwas|sypanetsd dind g@dlﬁe@l td 1mH 1D|X1rh ¢aA@mifyated H(llthm mggure was ex-

?g&&i’w;}ﬁ%ﬁ(%%x ) Hﬁg t%é%‘gélﬁ??&l l é%a?eré‘%ﬁﬁ?ﬂ&{‘g%%& (MéiSﬁMF filtered

Bota@céutr86dundd vaicumm k9 givetheddidedmponnd (&7 fmA8foqreldsas a light

e T

reaction m xture was cooled to RT and water (20nl) was
4BromdeH isopropybvid Pymethysulfanyk eth plswifpn vB A -phthathzig-{ jene: To a solu-

r%ﬁcr?%z ﬁ%[ﬁpto |2: 1g(r§per ﬁaépbﬁ)nll@—\éﬁr ?ht\ﬁ@lr Sin- FQH@ d> 1 3mm01) in

and concentrat e under va
DMV ¢Sesl) dves added Nl < 60Tov@864an 1 4ammadl) nomour\@ls‘afAffEHEIr/rlng for 5

%92')&.{0];9&11%1 Jg‘&gyﬁﬂﬂﬁé’gﬁﬁga%@ﬁ{ %/Qs}’ad’a%h QPJ WIS 'THE hﬁﬁure was

in on PtTon e reaction m xt
heasedstoi G0r@ dorvtivgdroous h@verf\’dnch Goe nhmmlmmmevasmhn@ntnam under

LB 141 R LS00 ) LB (SRR o 0

héptig, e@%aﬂdAepnﬁgvd thatigld cb@pgive( (.4, $4% lyld)ee apdiiedolid. Sy

%9,9@@3&881?1"29\6()%_83 d§87 gg(ﬁ&f’qﬁ °7S§1 (5171_{8%), @%614;154)1;{, m). 3.41 (2H,

é«iz’lm 6y, 9. 1.52 (9H, s), 1.41
8 (ko 9:15(? 73 7m3§%61g11§ (?s+) (M+H)(+ 382) 22.

ﬁl‘é lﬁhaer&n ﬁ’irg?fbﬁ%t tgﬂ%@“’;ﬂ%l F Op{;%ff # 4esg§1qu BMethod 7D to give
CBﬁ@iﬁbnanigSpi@ dpwtvr A1 %Ryl Al phiels103- Qﬁhﬁﬂé)aﬂ(ﬂnﬁsth(ﬁsulfanyl

R 2/ e R 0t o vas addeq Nl

To this was added NaH
(60% 0.2g9, 4.9mmvol) as a suspension in DM (5 m).

en e ZIFUT: €21 r §iyil 14 @ ath yRTH- ;fy@ﬁzow yRAinlohgN 2-methylsulfanyl-
1- br onp- 2- maghox et hane go 49, 9mmmol ) was added in

one porti onctA¥SHrangGr4f{p qular?lfbﬂ/l@n(%nﬁ) and t he

reaction mxture was stirred at RT for 3 hours. After

This . Bomin, pez (ESTe(Viednt Bom23n xt ure was cooled to RT
and water (20ml) was added cautiously, the mxture

Feiule Er e Lohetmad CardanSplgaos by R B-Cs-methyl- 14

concentr at epiyruiuje_?;ym@gwmmpﬁtﬁamlﬂ eondue subjected to
flash colum chromat ogr aphy (eI uti on: 60% hept ane,

0% E ord r ono sopro
RO G5 e Bl R ar o ooy U R Wtion ! deipgpropyi-4
&nﬁ&f;ﬂl&m ﬁyrai‘dldi Y1ty ut-ya- m%ﬁiy@hlfar%@ eﬁ@ls&@anﬁﬁQ’H phthalazm 1-
4(3313 esolld Thlg teéb/ ]E d%@
e fuinah i adit i chebemteter Mot Tggption mix-
Gir&’ @as §theedc mef@pq)mduﬂ Th2 réREPH @fyture/wad diRtdtywith water (Sml) and

%Zqzsnﬁxftlg la?ag lg)f< e et h%@_{}%ﬁ )g]( %%1) 1,Fhe prgéﬂgqexyg were combined, dried

20030 H OffHe& & EKET é@@&ﬁ@ﬁé(ﬂﬁﬁ@& facuum to give the title compound (0.008g,
57% yield) as a white solid.dy (400 MHz, DMSO) 9.69 (1H, br s), 8.75 (1H, d), 8.71 (1H,
d), 8.47 (1H, dd), 6.40 (1H, s), 5.31-5.22 (1H, m), 3.95-3.89 (2H, m), 3.48-3.42 (2H, m),
3.06 (3H, s), 2.29 (3H, s), 1.36 (6H, d) Tr = 1.61 min, m/z (ES") (M+H)" 454.10.
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- 114 The residue was dissolved in a 20% TFA/ DCM
solution (5nl) and the reaction mxture was stirred

w@rooRTofer 2 hours. After this tinme, the reactPONEP2007/052267

m xture was concentrated under;;;vacuumto afford a

brown oil. Heptane (2nl) was ac}aed and the m xture

%ﬁﬁdcf@.centrat ed under vacuum Et her (I mM) was added
esidue and the resulting 5 precipitate was

filtered and dried under vacuumto afford the title

EmmldaZ@-(:07-0%ng66%anyihe+edl)OXaMaisqmbeylsﬁé(Sl—mmtlsfdﬂlﬂdpyrazol-3-

Exanpl e ZG

7-(2-Dineth mmo Pchala)Zlnzlloggpropyl 4- (5- et hyl -

pyrazol 3 yI am n o) 2H pht hal azi n- | -one 6H (400 MHz,

ropyt4-pxo-gy- dlﬁycgs fhtbylazin-6-W)-¢@barmig ace) tert- butvl ester:

Lk sl ot gl S 3L B s

WMF @2088). X.oghis(vBisiadded) Nal2 (00 (B, 28)ImniolB as { SidpergionTin DMF (5
Jlj__nx)l ‘T%? %e %szstlg':e§ } R‘f’%ﬁ"@o m%17916§ %ocz 4{196% g(')_'l mmol) was added

in @Pqiommrowi seed throin riRYIRY BmB- dnslope oppytiiondmiBureatdsyieatesito 70°C for

?%ﬁl‘?}é‘okftgf t§ sém%é'hﬂ %t e%ct%Hrgfr}%{}QI\xg < Oé%l tr(])ng'E ali‘(g wa ter (%Oml) was
added: caleirsaz theanbude atae ez(tQa@gad WlﬂBEtOAm(B)X MgD), ahld er.gann layers were
norti .
500N, 20 (ML E PSR T Bhith ol mager gy The residue v
Qis&2ved i 2 i InmHOAe 0@ T HH./)Et@H HOmIT el ajuebus Na@HS(SB%dI}edeight
0 I

50%1‘&%1 CfOlfn(l))rw%stagfiecg one oli]tdgrl tﬁé{fe ct o% I%?XZ%YG mﬁs S Er%d Vi %orously for
80 mal After thnie tionediue rmamncl waaparﬁﬁmlefcbbet@@anhmlms(20m1)gandeEtOH

Q%E}l&)i"lthleze?r% i %{d gd 8@]%#@% %ezrlg(% g@ (_:ocné:F: trate(ﬂ to glve the title

&S‘rh Sunk, @:221 ss%meld)?asa,hghtttﬁbmfwm C&H (400 MHz, DMSO) 8.32 (1H, d),
g al azi ne- 6-car OX&I C aci g H)a
b2 pEhdRd’- $81(1[k1551>ei4 Y- Hh él(Hgdﬁbsl%’e(r? EDréﬁHl&@H d) Tr=
(.79 }iR%n/ A ESH A Hesgoadded in three portions and the
reaction heated to refI ux for 24 hours. The reaction
was cooled to RT and poured onto ice (2,5kg) 25 and

4 2-Digeth wlamin o rathexyi gopylrd-6y-grethwdd Hapwieq!-3pylamino)-2H-

ié\@t‘hﬁfazﬁlol ghé‘QIIH?SmQISJQSp%w&O iﬂaﬂly@fﬁ- hfﬁﬁla%m% E«@Qzarbamlc

mat eri al was sus Een ed and heat e

Tt By sbeer (D78, hABDT b andsisaI TN (Hrmp this was added

N@HH%Q%%Q% 4, %ﬁm@l) a'éiﬁ%sp%HQoﬁ IEHBDM}S@ rhl) NohPhMSGhRIWARLBrred at RT
filtered he solid was washed w water and dried to

fir v niRdhen {-peoraerpBaR@xyge (%%2 Ymnenod) wassdgded, i ensiportion as a
§(ﬂﬁﬂ1&h inME (Smfard¥ Re réfcBod FPxtute WAHEd 3LRT $or31R039. After this

- Br ono- 4- 0xo- 3, 4- di hydr o- pht hal azi ne- 6- car boxyl i c
H@ledthélfWFlO]é grigire wavroekdrtaRdnsavater (3Pme) wasi aéd?chmmlpusly, the

Hﬁ)&uﬁ;d\gz?s%x{rgct@d Shth Hi@Ac $9k DO t1forganic layers were comblned dried
- br ono- 4- 0x0- 3, 4- di hydr o- pht hal - azi ne- 6- car boxyl i

%gﬁp{) 8@@31‘6(@) CSQ??@llﬁteﬂnlnéﬁmch)thgmldpﬁ subyjesee ‘r,oeﬂash column
ror u)%%%ql (@lu‘!i%Q&ﬁ/Z héﬁZ@ﬁO?@bﬁ%?QPfo&égi@?omo 3lidepropyl-4-

or "48 hours. After this tine, the reaction

axocB Grdhyire- vl lezdn-nd) f}rélm@gﬂpmp%ethyl) -carbamic acid tert-butyl ester
(0.2g, 23% yield) as a white solid.

This material was then used in the Buchwald reaction as described in Method ZD to give
the corresponding 2-isopropyl-7-[methyl-(2-methylsulfanyl-ethyl)-amino]-4-(5-methyl-
1H-pyrazol-3-ylamino)-2H-phtalazin-1-one.
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precipitate was filtered. The precipitate was
partitioned between Et OAc (1L) and saturated NaHCO3

W@ 2@0mdue9 t he organic | ayer was separated and ReERPI07/052267

with water (500nl) before bei n9. dried (MyS4),
filtered and concentrated under vacuumto give the

qu1é f:e%](_ifﬁggﬁ?nﬂ%%lv Zlﬁ %%g‘z rﬁf(lml\qlfgl%ggﬁ éﬁgggbhh%hél%la&t%n mixture

YVagrtored-B RTSop? bpyis- Alteaxtbis3inge, thargartionphixhat a2k pendaigated under

OB GG Sy SRR P asoaddet and s g
etrtephtrgsd endf(r@gqulﬁnﬂﬂ hed)lmiawas afidsé of thedesidueDiE the resulting

é&@@%ﬁg&% fﬁt@feﬁ aYi’ﬁ%n%Q ?E gﬁéﬁthﬁ&ﬁ Qo/%ff?rdgcﬁg \%talg c@ﬁﬁ%@.%lg, 6%

ﬂtldmsaipatlesﬂlomsmhﬂhen 2- brorm propanol (3.7g, 10
0.03mpl) was added in one portion as a solution in DVF

LR 80, LSR8 3 [ hefif 19 o5
starting maylemind)ddH- plﬁﬂmleM:lms rermved under vacuum
and the resulting residue was partitioned between DCM

RS b 0T Shhe 1B SRR LG 8 Rhef1a

a@sel3Bi(ng, Meﬁs 291\5/ 10|(|1HV\@1$ Jﬁﬁwswﬂl 3838, Qmmcﬂhb ®8-2.84 (6H,

the title conpo 3 % i e a
i SaY Bl il PR S 59 R bR o
341 4-Brono-7-h, d~ymeth, | 1lprop Iy
Ridtdat @l azi n-1-one: 1-Brono- 3-i sopropyl - 4-
0Xx0- 3, 4- di hydr o- pht hal azi ne- 6-carboxylic acid ethyl

Extrils b oL TP et R e B e PE (DrTRRv B i azol-3-y1-

of a 2M 20 shinwti2enphthalbbn.1-48e 2nmol ) dropwi se, the
suspensi on was al | owed to warmto RT and stirred for

0
oursi fter tHIS t| ] %Sél\/s shgwed SE/?rE’ztfr?é,M%p(%g,osz

moPMvaalduéd Ihl'briel'po_ﬂﬂﬁl toda ¢HiFEdl nhixand of MQ 4 &Gk dficarboxylic an-
mxture was stirred for a further 3 hours. The

hedidei (0P0aE S 200b) idH Odcd GOl tRIF. athedm ivHre w24 Dpatyd tankd)°C for 2 h

n rt.iqt
AR A AP PERR AT S S RRe R B8P 0mD and
Hiagein thasndepacatned| S@Cifed2{ MySOW) givé ihettéleedmprodnd (91 g, 85%
?‘%ﬁ entrated under vacuum The resulting residue was
en purified by flash col um chromat ography
(eI uti on: 50%to| uene, 30% EtOAc 20%DCl\/p to give the
) 9 ' g o i4Pioxot i, d3,4@ptrahydro-

éﬁtﬂg Mi'é 6%@0@«}& §Cl§§9]56%|9 4§}an v(a%‘@uép%n;{heﬂ}l%@% gﬁoﬁ)gﬁnd phos-
ph@ﬁs pawabmb)mdfr (761 0g30.7mel) wap addeB S fhredvpoition 3 QGiE réaction
ﬁga?e(f"toﬁgﬂ&p{ozgg 58&8}[‘?@%&&'&@@ b¥ledth R&taﬂﬁlp%aer&'onto ice (2.5kg)

-one: | oNn O
hydthexgswisinyired@pitae pflepy hn @ Wagtedhvathawatar (o- @veeth¢ Orudé gproduct

CHIR sl LRI, S BIAEI L ODY S Rl oo C ror 21,

I@e fhgtiorbwasawolef tp IRTI\ml@MDO(uIMI)to lceThekglemct the resnitg preripitate

W ErBs00 BaSurd idler B4 fled M L0 AR e, 735

giold) esla y@loRTsoliddl1t-h6.94 oliventz (IESh)d%dHDJ nd&r& 9Htuum The

1-Bromo-4-o0x0-3.4-dihydro-phthalazine-6-carboxylic acid ethvl ester: Concentrated sul-

furic acid (40ml) was added to a stirred solution of 1-bromo-4-oxo-3,4-dihydro-phthal-
azine-6-carboxylic acid (85g, 0.32mol) in EtOH (500ml) and the mixture was heated to
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resulting residue was purified by flash col um
chromat ography (el ution: 85% heptane, 15% EtCQAc) to

w@ewe/10he titl e conpound (O. 4g 44% yi el d) as BCTMAP1087/052267

SOI id. 6H (250 MHz, DVSO) 1? lH s), 8.03 (1H,
7.94 (1 H d), 526509( 4.93 (2H, s),
t
fa{lgg cf)(é)ry %?{t{tef t Zlﬁl}l% 8% é&}\éféyﬂ) F”é}gﬁ% \U%as c'88fé>{ %& Iﬁre resulting
PBCcDBAtE, W ﬁ&?mdoTI)e masipdits 3@k ‘peldltnonedr ble(sqn th()Ac (d) and saturated
BSOS ORL 0% 0058 A TBITR) Sy o e
being tthedh(MgSO.), filtered and concentrated under vacuum to give the title compound

a7 LR o BRI U RS IR 7 0

portion and the reaction mxture was stirred for 1
hddremovihesp propahd10Ro- Mdmwdrmahtdidlammﬂ@rbowhﬁ sqidmpthivhester: 1-

BIfOH%;—QIJXIO 34- '&ﬂhﬁ% ?hthaiagﬁle%olzéfﬁ Eigre aéﬁé}c(g?,gﬁ%mol) was

vacuum an t e residue was pur |
dissodyrdtio PP h§Onilel Tt therwasgdded N@Ht(éﬂ%,, 0.908:0ERdMe)) ase@ DMF sus-

. i e ‘ . o o .
L ] RO o B DR oY e

0.93mh])svasatdad ialonmgrtic@eas apobdionnn CAdF @m}j wHhereaction mixture was

LGRAGE P g gé%lg %ﬁl%féu%gﬁi Lbjl\/llg%}lg&lgd éBlf)lgtegzlof{ﬁlmlstﬁb% of starting mate-

correspon
falcyoe BME)wyS eetovok ynadr hypduin asd reopsplltinge eSdnewhypartitbned

%&?&%Cﬁa (MoRT D) w2k PRHAR 87 dadmi@N§er (s B ied BYRB!, B filtered
FndOyaricoptr ey hmdstr acurmet Fhel re@qm@)mlomml v@s@@:—rmlhgeﬂ fiieh MeOH to

R e ot .85 298 s?@lh?% %@% i 297856%2‘ RS

OY+HBT 230 &BHl s), 7.80 (1H, 6. 36 (1H s)
529521(1H m) 468(2H s) 225(2H s), 1.32

Qxd ééphbpgrb Itlul(leﬂam ﬁychnblabébflpwcaiz@hyl%tyt é&ﬁg] 6 Baimaglpywai shspended

B AL USRI Bl ot v

Sl6tEerginSBHF, 116, 2nmjr o) Slrdivigd ke sippengiod was@ll@@ed tbHyarm) to RT and

%ﬂrge%{ f%i%l'h((»%ﬁ %{t%éh]é “u%?le %MS@]}SWJ %Zt(l%ﬁ?g(rﬁgflerlgljrg@amed To
{hi2Hyasidde® [2BH{ GH/mk9f a 2M 3@lu(iéidin GHETS. 4mrrjl)1ql}351dmhn reagfign mixture
ey Sl bl TS nde, MG R PLun Ba IR sftbae gy caomd
wad zi(hhgi Iand ﬂeftlhydt}oﬁhhphtrh aJaaPhen pattitmmed VOO0 #atd ?ﬂ(ﬁ@l) and DCM
@%@ﬁoﬁg E{r%&%%ﬁ%&rl lw:as/ g‘e#é{aﬁedl dI‘lF(% (aM§§(r)ﬁg t %ltered and concentrated under
Vdcphtnh fﬂlazdsnltingcucmﬂueswithlm puriiddaiydtabh odlame chfor@&ggraphy

geh?ﬁo'}i“%f% t%%né“s%?ol%&’ﬁ% b(?]/ BE§ ke 81432883 0und (0.9¢, 43%
ﬁefdﬁ @ﬂpwﬂnbgamosﬁtmmﬂzl BIIPY.LS 21&!1 r&ljltm @H, ﬁj 7I 88QN €, d), 5.64

xture

é]tH rt?éeﬁla% IR, 6?0 3 7|$<§%Hsdhﬁé|5é%}’éo® T 18! i el 68 (M)
297 & 299

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 MeCN (5ml) was
added dropwise to a stirred suspension of TMSBr (0.9g, 6.3mmol) and LiBr (0.41g, 5
mmol) in MeCN (15ml). The reaction mixture was heated to 80°C for 24 h, after which
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5 conpl ete consunption of starting material. The
reaction mxture was diluted with water (20mL) and

wexdoraectderd with Et OAc (50nl). The organi ¢ | ayePCIVEB2007/052267

separated, dried (MyS04), filtered and concentrated
under vacuum The residue was subjected to flash
OlRL QG QO
E&&l&ﬂ?rea&mnl it 1':91% g@a? :E%f?lég '(t:déRTgﬂdt é‘l\%@plteﬁ{bsrg% /0398/& Vaszuum The
eesulgingigsidmesaisipdrifiedbTash mhxrm claiorrwagramr(ehusled §3% heptane,

EJ%L;B 8%&)\2{%0%}&:@% El%)llﬁ g&ﬁggurgf (S()Cé[g Qﬁ?&i yler)l\é/l%tah tezsg)h(i %H (250 MHz,

BMSORBAPY I H4s) ( So3etrn) - A% PyH ad)0b:28-Y098TH) &) Z%r(ezfmysl) 1.35 (6H,
%ul fanyl - et hyl - 2H pht hal azi n’ I~ one (F-1). Exanp

-1:
2-1sopropyl -4-(5-net hyl -i H pyrazol - 3-yl am no) - 7- net hyl
$HrbavY1-cydBiry¥imettoR i BilyBZlibprdpyd2el- ﬂl&hﬁlﬁblﬁ4p@néﬁf%/clopropyl

glw;_strana (%(éngl %_l&rp,p)o wasé‘a%ss%life 1n1'&2lfﬂ8_lmﬂﬁrg) gtg&@s e(é(r]_qd%aH (60%,

8. D285§ 024m@dth inSd sindle PSrtibn9 The Bixtuid waslstﬁ?ed(a@ RT f6) 5 Min Fhen 4-

B3RSO ML AR SO e h ALY+ e DA E3meD gy THE (1mi

AEOAdBd Y on@mlﬁoﬁ)ana thedihARhaR ixArre wa® 8@ r&Of o Qd@r. Whereupon LC-

&lﬁ g 8 was added_in one ortlﬁntoastlrred
ij) 1C6tﬁ gpm efes@ﬁlﬁlbtﬁmloﬁd starting material, the solvent was removed under

ca%uﬁﬁlt Jﬁrt]il tlhb i"bsﬂbﬁ%@&za@ buﬁﬁé’d @ﬁﬂ@ﬁ)comnm&mhﬁw gfr@ﬂﬁyl (BRtiBYI 80%
al azin

henteti SO GHAOA g thials P pomie (0. Lpab Thdicr e gt vellow oil. Tr

2 pgoun B, %@(M? (vied)* 351 BBsRor 1 hour. The reaction
m xture was diluted with water (5nl) and the sol ution

1S ool Pt Binbtsibin the Bl Gy dssoqiten 95 BiapdZD to sive
fReARifAURE W%ﬁ?r&ﬂ@ﬁ@ﬂﬂo mﬁnahyleﬂi%@rdpngME(SCrﬁBﬂﬁNzl'ZJm pyrazol-3-

0. 013g,  20% yi el t lid 400
( %& g‘)‘%zﬁb 0“8@‘81?(1H S)SOSI 38 (1H( d), 7.89

(1H dd), 636(1H s), 5.33-5.20 (1H, m, 4.77 (2H
Bx 981-( SHCysb Bheth3kbméethy 11s3 dfita- d) dthyF1H- 1-3-
R i T e
Exanpl e ZJ- x_lamln H phth azin-1-one
N-[ 3- 1 sopropyl -1 -(5-nmet hyl -i H pyrazol - 3-yl am no) - 4- oxo

h I
S,g(szo(iﬁﬁlédlb%s%t Lﬁ?i @z, B 6y 1]5\$\DH o843 (LH Q). 824 (1H, 9, 7.80 (1H.

acétam’d
@I;'GBEF@HOW 539321 (lH m)84.68 (2H, s), 2.25 (2H, s), 1.32 (6H, d), 1.12-1.03 (1H,

D {5 PooRai: hAABLORY ok 21 s 1 Ayge Y Pl azi -6

4 Br ono- 2 i sopropyl - 7- met hyl am no- 2H pht hal azi n-I - one
Eganspe 71 - BQMMP)OM (Setnetbyl-V- b yir ar oDy 148 M) - 7- (Pyritlimi-$-ylmeth-

was added ) as a suspension in
DMVF (2nml). ee%ﬁ)&f ureghqtgala;1 |1F§rlg% at RT for 30 mn

t hen met hoxyacetyl chloride (0.27g, 5 2.5nmpl) was
8¢l (0 Mrie pRMSO)andoz (€], ke acit7i(OH, s &.55H8e53wWaH, &1)i §.420IHAtd), 8.31-

for 24 hour After this tine, ter. (10 S
S99 cRin BhsRY e e et et - e e s 29-521
31, m L Arss) 2Ht H1e4.68 gz ¢, 1. 2Y@IS syver3e (6EM) Tved . 58mhigdm/z (ESH)
1\I>I/gr3())4) filtered and concentrated

405.31.
Method ZI:

Example ZI-1: 2-Isopropyl-4-(5-methyl-1H-pyrazol-3-ylamino)-7-methylsulfanyl-
methyl-2H-phthalazin-1-one
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under vacuum Flash columm chromat ography (el ution:
50% hexane, 50% Et OQAc) gave the title conpound

W@ 2004/70746976% yi el d) as a white solid. 10 Thi s pel/gpPioat/052267

was then used in the Buchwal d ;reacti on as described in
Met hod ZC to give the corresponding

3ﬁréﬁwﬂxbm%vﬂ?mhagﬂlﬁﬁvﬁl&ﬁﬂrﬁ%‘ WY Hrab i PY 0RE Yoy ! @

M 1o) pnthal azZi n-u1 -

mt@opﬂl@%b(@l@ﬁwmm wamdl@@wénm FHEIHagy arakasided dydpawise to a

S o S A e e

0. TigF (1Gnh. ﬁmmbc)uraszvaa stsungbar&T tom 3ihouDiFh ¢rewion. LA-MES indicated
PSSP e PRl TR gy i v
CBOods‘mm‘be)amdted tvathr ltfloci (GOmbi. xlthgroeganivals yes twars sepdraied, /ified (MgSO,),
I‘ﬂ% Fc% alli]&) F&ﬁteltltﬁ&t%g ﬁn&{}lvﬁc&drﬁm Th A gi(rt:l{s g\égvgat%]%c t&iggfgoh)l(mn

cau re was ex

dl&nhl)ayogr *Iﬁlydﬁlyannrﬁ(]o/ayansnmé@% ks Oio) tregye theitigld compound (0.29g,
?ﬂ%ﬁ asa and concentrated under vacuum The
res 3 sso(lived in THE (5 20 m) and heated to

60C in the pr esence of solid sodi um hydroxide (100ng)
Tors npatéreal mas theafused intthe Bueliwald rdastion xtdeseibgdgn Method ZD to give

SRTSHRLALAE ARdaate et A SPLEGh e RS fpytons
tethyl-C8-phth8lazis olpepH-1)1- ( 5- met hyI
1H pyrazol - 3-yl am no) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 6-y

EJ(arrél;lWZEtlh OXYso! déﬁg IQIY(E>< sfé ?@ﬁ?&@%%ﬂnin%g—%ﬁ{.&%grgﬁlfan yl-

te so
N- [ 3- | sopr opythyl- 2(-15phtbalh§ah lldahepyr azol - 3-yl am no) - 4- oxo
- 3, 4-di hydro- phthal azi n-6-yl]

d 4
BRI ML LSS, TLE 18 (990, M DAB Ty 8055 ..
§3355 10XHiH, &), 3.96(BL2-s5- 2104 (BhHs), M5- YPGB nP21.626H M), Tr = 1.75
8 (3H. mﬁ 23% (gH s), 2.25 (3H, s), 1.32 (6H,  d)
ang(gg) h3#4@RBsh) (MrH) + 385.29. 30 Exanpl e
ZJ-2: N[3-(3,5-D fluoro-ben

Eydn)plé 7(9- nmfia)pkoplymme@mém&owlamw G=R¥®yl- 1 H-pyrazol-3-yl-
3, 4-di hydr o- pht hal azj n- 6

- 2- met hoxy - NOIREY AP %félé{aélﬁ] L@nw; 2007/ 107469
PCT/ EP2007/ 052267 - 119 6H (400 Mz, DMBO), 9.32 (1H,

0&0156) (0 49 7 kdd]) s adBe@th fddhortipn toa G rddlddiutdh) of 2-isopropyl-4-

glf h(y% Bérg@)l 3n%a1§9109§7 ]ég)yls?l a@émeglgf gg)p%}_halﬂ%t (11?-1?6 (0.06g,
% ?]171{_&0'{) ﬂa 801 Eﬁlﬂurd'féfzdl&ﬁﬁe 7 waleMéHh)ABQ. (B8 reabX @ RI@ure was stirred
Ndfg farddyspuspihe.rraqisn pixiye warditpd yéh vaus) ARtk the gylition was

eﬁraétedIMMﬁE@A&( 3pdtsadh agé Grggw)é g erstdf@t&ﬁbmad Rﬁﬁ-ﬁ (MgSO,),

% fi(q.qe(? ?%llcglgtrz?t%l_'uﬁgc;r vagu g tq gpe ﬂ}j:)tltle-f:oglfoynaéo E)ﬁ?,,g 80% yield) as

%‘vggzg&&f B PRolyhbly. BlysSh PR AR o husuilaf s (k. oo (111, aa),

6.361( 113)s) 17 33:520 OH nanp, 4. ?ﬁ(zH( ESZPO(BHH)+2.33@H3), IMBt(6bldd) Tr =

ig{? glllg’sn&pr opt)e(h'?ﬁzg 376 - 1H pyrazol - 3-yl am no) - 4- oxo

- 3, 4-di hydr o-
MethodZJ:

Example ZJ-1: N-[3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-2-methoxy-N-methyl-acetamide
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pht hal azi n- 6-yl am no] -butyric acid

4- Br ono- 2-i sopropyl -7-(2-oxo-pyrrolidin-1

WO piwhed4ezi n- | -one: To a sol ution of 7- PCT/EP2007/052267
ani no- 2-i sopr opyl - 4- br ono- 2H gﬁ%hal azin-1-one (0. 5qg,

1. 8rmo|) in DI\/F (8nl), was

ed TEA (0. 28nd,

lzyéﬁ/ I6 }g{ 'b %étﬁ@x& N-methyl-acet-

gm@gg@@r@momlsﬁpﬂopgl ﬁ@w]gylamﬁtoelH{phtlgalumré dn€-(N8g, 1.69mmol) was
Hﬁ%l\%ﬂt ﬁ %MF pﬁg@ﬁp il G CLIIRY Ffu@ggfob 1?% ai{}*ﬁ% )3;38 mfslspenswn in

materi a m xture was di
MK (ﬁ?@ﬂ@%e’ﬂl%b@ﬂ@@@ dtivred20 Rl for BAenin nlgfanrmethbaxpeﬂylmadorlde (0.27¢,

§ g&%(ﬁ} %acﬂfeh %9006\»{%8%) the eté@g gﬁyﬁgfer \?& ﬂnléﬁl qgﬁT for 24 hours.

ue was su
Afieouhst tone, graggry Orob | watsiadded @@%h@pum&lxtu@%ﬂe@med with EtOAc

g")i %;%‘Irw\llgg%fﬁ? alelg e&%&&%%g%lb q%ldggrﬁgeag(u]\?% ?ﬁfgtere niié:é)’ncentrated

678 waalugh). Fash aolninirt dlrsmatagrap'htyl(slutran ef0%ahexams, 50% EtOAc) gave the

' | ] dded NaH (60%
Bupaghihg Dy st Wl oI R ST P omt).  The

m xture was stirred at RT for 2 hours. After this '
Thivenatend twas then@sed in tha Budtwdd reguen @ﬂmsgrlbedhe MitlxediZ€ to give

{ t ' :
PSP ASAE b B P L oy G R0 imine 21
phtheleninr kbrel under 25 vacuum The resi due was
subj ected to flash col um chromat ography (eI ut| on: 60%

SIBE0E O SN OB Sk RTRR B i 1one

thém 1@@@11011) wat HigsaburdindIMF ( &abt T@Hllawaéd@cd lNaléiJI(GO% 0. 1g

%/%‘Eﬂg&ﬂso 1St sutseTn%llo\ﬁeig ﬁﬂﬁﬁﬁﬁf) ?jﬁ%&?g{zl%lgvag stl_fred at foi 5 mm then
rr@tlwxwlacetyh gidprdet 2l Aﬁmmnce) thaaﬁdn@}irmlgﬂrand thc rezactlon mlxture

iy Ay RIT2 Ros: Merdhio i i sml r adddsgusonhy e
H@xmrajwztwmctecbmth &t@ac |(13 8 IQmé)mhw]rgdmun L,ayfrr@ waei agried, dried

R0 308 BETLIRRARHLOTRZE Lot 2R SHUAA00 MiBolcd n THF (5

B d(Heafedsd 60% 7hs pGence bFfsolid)sodBnORydqradde ¢)QOnte) 3@ 2 hours.

Lo gpd bl whh pored i farobn Bh nggd slifec o fth column
dirsolagepeap hyr{elubien f $r% G0 g SGe¥lecOptto @ve Noif 3- tld@propyl— 1-(5-methyl-

I expr ' R
}iﬁ-ﬂﬁé{%oi‘% rr\ginfi‘frn%gzt S\RL §§ ?i?lfyd'rgg— g}a‘rini}ﬁ{ b- P@Pfgﬂeﬂ& aﬁ&hyl-
ficeremtide M).Ot@y, 120 ymﬂdl)msdwintepsphdess for attai ni ng the
di scl osed resul t, as appropriate, separately, or

0 fq y4
PRI S P?on?53ﬁﬁc}fﬁéé‘f;@ﬁééﬁyﬁ{nﬁﬁd@%ﬁxg Frigfinydro-
f or egoi ng |pi\/thmllazlor6 hid2-hethoxgdsoribddcéitamsgtene det ai |
by way of illustration and 10 exanple, for purposes of

Gt PlopivF2TAMIRE .25 P Tb ag bt s 00 ol R oS o35 Lo,
snay, sbe (nHaﬁbl @@ﬁswzt(anmb h3ez§gyp@,> af22thg, @pggs@lﬁq s), 1.32 (6H, d)
ms. The re, it is 10 nderstood that the

gbo\}es%%m/bf%h(Méﬂ n@%%%%d to be illustrative and

not restrictive. The scope of the invention should,
chengbone: Ne3deisenmudesibenzyl)- 1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-

3,4-dihydro-phthalazin-6-yl]-2-methoxy-N-methyl-acetamide
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not wwth reference to the above description, but
shoul d i nstead be determined with 15 reference to the

wo edoovd4ngy appended clains, along with the ful PCEERPPET7/052267

of equivalents to which such G ainms are entitled. Al
pat ents, patent applications and publications cited in

b ERATR SR 3 BT AP, BB e 22 00

@§H Irﬁ) @6 1HI hiek)) v deledH RRUENt (2HPBE §NS. 2ap3141|s<;ammkpts) 2.17 (1H,

1 1800 BEiaRlabnib et Y (517 v i 1. A

rret hod of treatl ng a di sease nedi ated by tyrosine
Emﬂ@ezmewa[e -ISeprdpiIyT- pssnfmlymmpﬁazcnss ﬁﬂﬁngd) zﬁk% 3f4 dihydro-
conpri sing adm ni sterin atient in need thereo

a ther apeult8aRFY- %Ylﬂ'ég'ﬂe&léylézgﬁlﬁﬁlpxbﬁceéarﬁ B¥pound

accordlng to formulal NNH R HN/ / R5 R2 NR6

@@ﬁg&'ﬂ?ﬁ%)%@g ) {Rﬁ;ﬁfﬁw Cgls?zcéﬁéipagbd@?(lﬂ d), 7.31-7.13 (4H,

repr al'k
nmém}a;@éwﬂ,mm 91h§/1<H o> 6. 781@%ge>n6 Oﬁl(ﬂﬂos) IR, 5), 4.78 (2H,

R HAR GRS 02 e

C(O NG _6al kyl)-OCi 6a|ky| 10 -NHC(ONHO Cl -6
Neklydd ZKNHC( O) N(C| 6 al kyl) - Cl-6 alkyl, -S(O2
NH O G _6alkyl, -S(O2 NG _6a| kyl)-0O G _6a| kyl, or

Bl AL P SO K BB GRS PRy
R8- X1( CH2) nphtRelaxn ((cHaimmql-@8yiic agid| oal kyl - Ti -,
het erocycl yl - T2-, hydrogen, hal ogen, nitro, cyano

il XO1 9; —’Vl) 5‘9 %Hﬂ%zm }%nesf(pz golutlon of 7-
ar@(r@)Ms@prcaxyﬂ K%yhr m@@l -phigh akaziin- 1- qnlaq:()@g N-Brom@l) i6 MY I(§ml), was

(QURIBNEy el bl Sl 02,2

@hs Ghlel phd dpft Sobrimin| \yraS§ut:rsd at R éd 20meirerAfteh ﬂeetlmlenié‘sMS indicated
% gﬂ{ «?g gﬂgﬁﬁﬁﬁ%&f g[é]{tﬁll KXY 1a1|§§q. él*?e mlxtulie vsiaﬁ diluted with DCM

ocy C
o) @@d: thh?d withddCIgj 11\@@]0@) T(hpprgamazl lhyer v@@separated dried (MgSO.)

§¢{E§qtn E‘?ﬁgd Qﬁ]c?ertv cJu:nﬁell‘ rgg;f&u as@ﬁ%&g@ to 54% uhgm—ghromato—

ere| n sai i'S substit one
gﬂap’efs(d@ytldwGﬁ%ﬂycptaabkﬁkw&/EtOMtngwe@ (Batdayd émscrmppyl 4-ox0-3,4-

%}Py@r%l @lt Yl H‘é“%) 4%5463@& gﬁéﬂh ‘;MGI%,W% yield) as a white solid.

G _6al kyI suI famoyl, G _6di al kyl sul f anoyl ,
This Gadtwydl swab ﬂmwvealrm AOME K Shbt €p this wysczlcyiles WatbHpfg, 0.05¢g, 1.3mmol)

as a suspension in DMF (2ml). The mixture was stirred at RT for 2 hours. After this time,

water (10 ml) was added cautiously, the mixture was extracted with EtOAc (3 x 10ml) and
the organic layers were combined, dried (MgSQO,), filtered and concentrated under
vacuum. The residue was subjected to flash column chromatography (elution: 60%

heptane, 40% EtOAc) to give the title compound (0.15g, 36% yield) as a pale yellow solid.

This material was then used in the Buchwald reaction as described in Method ZD. to give
the corresponding 4-[3-Isopropyl- 1-(5-methyl- 1H-pyrazol-3-ylamino)-4-oxo-3,4-di-
hydro-phthalazin-6-ylamino]-butyric acid (H-1)

Example ZK-1: 4-[3-Isopropyl-1-(5-methyl-1H-pyrazol-3-ylamino)-4-oxo-3,4-dihydro-
phthalazin-6-ylamino]-butyric acid
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15

25 X is -C(ONH, -C(ONG _6alkyl)-,
“N(G _6al kyl )C(O) -, -NH(O) -, -NHC(O) NH,

wo oI G _6al kyl ) -, -OC(O N(C_6al kyl ) -, - NHSUEPBO7/052267

-S(0 2 NH, -S(02 NG 6a|ky|1)20 -S(0 2-, -S(O-,
-QQ0, -0Y9-, -00- -N(Gi _6al kyl)-, -0-

8&(@8'_1\;@51@@@9)%5@351} S, 2{0,9(% @%Qfﬁ@g‘ D6 m, ), 5.27-5.01
a@g /rEP%QQItQFS&’)ZQbS (31412%3 Tod (2H, |1E¥ 1b7“831d 8N bH, ﬁ? I1 .19 (6H, d) Tr = 1.60
I nde n repr nt a single bond or al kyl ene

ﬁggg *ﬂé)(liggt‘lz one or two tines by hydroxy;
R5 | S hydr ogen, Ci _6al kyl being optionally substituted
Théefeatur&eMeidtd tn theSoreyoif a begapti®, or ﬂieki@ll&wm g claims expressed in

gﬁé%%‘gc?ﬁ%r@grﬁﬁg‘lhtga‘x%o@?\g{]lﬁlségrfor pq%%éhl?r? %Qley di %chqnctlon or a
m@ﬂ@)d bdeks for Q(tzﬁ))lﬁi@Zhe dicd163etirk it fsadpbydprlate may, separately, or in

1naa1}1%}61|ag#(s¥ﬁ%_é€@)rf%(ég bytglglzeg e %iﬂk%ﬂ g the 1n|_\|f%nt10n in diverse forms

tH}JH@&O) G _6alkyl, -N(G _6al kyl)C(O -G _6al kyl,
-NHC(O) O CI 6a|ky| -N(Ci 6a|kyI)C(O)OC| 6a|ky|

TM%I% 1&93 | {:ﬂ% Ib‘?nde@r%dgé é%t?e 3@%}1 by way of illustration and

c;@h@lé\"fbrﬁﬁﬁ 3selbf ﬁ@dlﬁﬂéhd un&rcdad dilok ¥ wﬂl:b@ obMdudty/bne of skill in the
ary fJ aryl, heterocycl

%% thféﬁ%‘f%&f mog/ c%té qg)ﬂlay bs precélrcE W 1not|he scope of the appended

@alnﬁsaﬂ“h&ﬂeﬁ)lﬂé flﬁ@ ¥d be ﬁrﬁie@st&bd(ﬂﬂat th@hb@%%’de@&lﬁbﬂon is 1nten ded to be

Isulf rou eln onal | t|t
@fﬁ T IVeiaR él@t Fesiis }Hi‘achﬁfég{ tilﬁ Hlﬁlﬁ]f%:% Li@’g%cf 93 be determined
h@mﬂefw@eﬁdeuo $wazaiolvt: béeption, bt sHild stehd Be deahP@ed siith

en ndent | tut d wi.th t e haI ens
%Q%fe%qeﬁg 31?601’) ﬁ%ﬁl@ﬁféﬂ#ﬁﬁiﬁf zga’rlthlths?ulﬁfcaizep uyyalents to
“Rickayel aahtenre @ftitfed._6al kenyl; 15 Y is al kyl ene,
alkylene C(O) or alkylene CH(O—I) mislto5; n
is h dro 6 alky C hal oge
A @lehis. e apbaRTS B gaigronsites TR0 glie fin g fercby
ﬁlrco@)op:héd BREgth&dh |th/ena<§‘rﬁﬁ§t§/a&{ Al ﬁﬂb&seﬁ hethe@ime exddentAs if each

d accordln to.claiml erein: and
R W P bR 3o i et dBls e S 5 frdiluallpgRgted.
H O CNH or C _6alkyl optionally substituted by
hydroxyl; 25 R8 is heterocyclyl-T2; heterocyclyl is
pi peri di ne, piperazine, N-nethylpiperazine or
norpholine; T2 is a single bond; Xis -0-,
-N(G _6alkyl)-, -CCONH or -C(ONC _6al kyl)-; either
nis O0and RS is C _6Galkyl, or nis 1, Yis
C _6al kylene and R5 is optionally substituted
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30 phenyl; and R7 is G _3 alkyl. 2. A nethod according
to claiml wherein said tyrosine kinase is BTK. 3. A

woredohoa74excording to claim 1l wherein said tyr oOBCTIEP2007/052267

ki nase is SYK. WO 2007/107469 ,RCT/ EP2007/ 052267 - 123
4. A nmethod according to claim3 wherein said di sease

m@l lergy-induced inflammatory disease, e.g.
Asthna or mui ti ple sclerosis. 5. A nethod according to
claim1l wherein said disease is rheumatoid arthritis.
6. Thenaiked of trepting mpslotgnss noddidted hyityzosinaNkingse wRerdin paid tyrosine
kfﬁaée 1BB§’K%% :?[d &n{(ﬁr}m %%nhhigt%}iﬂ B?ah?tie(ﬁt iRE §h et

and R4 i ndepen y represe%t - X,

tt@r_amymadia Ieffgdtwﬂ’amouh‘ewf@rcwmuylkiat@rdinaw fomugeh,
hal ogen, nitro, cyano, -OH, -NH2, -NHC(OH, -C(O OH,

(O NH2, -S(02 NH2, -N NH2, - C(O) NH O- CI _6al kyl ,
-C(ON(G _6al kyl )-O-G _6 afjkyk, 10 -NHQ(ONH O Cl -6
al kyl, - NHC(O N(Ci _6gal jgy & -6 al kyl, -S(O 2

NH O G _6al kyl, »S(D 2 NG l¢6al kyl)-O Ci _6al kyl, or

G _6al kyl option sybst tuted one or three times O
by hal ogen, hydrox aI lﬁ@xy R3 is R8-X-, RO-Xi -,

R8- X1( CH2) m , R?- XI( 7 ®@@—R°cycl oal kyl - Ti -
heterocyclyl -T2-, hydraqgen, hal ogen, nitro, cyano

,-OH, - NH2, -NH-C(O)H -C(O)C]—| -C(ONH2, 15 -S(0O2

NH2, -NHC(O) NH2,-C(O NH- O Cl _6 al kyl,

wfieN( G _6al kyl ) - O G _6al kyl, - NHC(O) NH O Ci _6al kyl ,

Rll—l-}%(?gaﬂeadﬁgﬁalﬂ 135{68@6%6@ b9 g[slgﬁgo%'bT S ELeyely: T2, hydro-

G _@ah lplogeptrimnalyhyo,s bk t NHut -&0H €H©) Bl &?(l@)élﬂt CtesNH,,

oy 00 AL AR 25 GO b0

het eNOHF () NTEO- (hrs alBlyl, sHKY D) ST @ﬂia/ll)w ng)alkyl -S(0),NH-O-

bt L Y€t | qoan: B9 s O
ST AP PSS B TR B LRI R ot one o
ti mebyim?ﬁyhxlxvgerahmowordmm Ci _6al kyl ami no,

% gs kyI SuI | nle@S{-lG%a'k dglt nwcycloalkyl T'-, heterocyclyl-T*,

o " btliogkis Nafeaemytitro Gyaibalj- @lfkmeJ 4NHHC)(D)H -C(0)OH, -C(O)NH,,

SO RS oy P L B35

- NHENBG(O)NNHO-O).ddHky], -NHC(O)N(Cgalkyl)-O-Csalkyl, -S(O)>.NH-O-C,. 6a1ky1,
-S(0)2N(Cy.salkyl)-O-Cisalkyl, or Cisalkyl optionally substituted one or three times

by halogen, hydroxy or alkoxy;

R® is Cyscycloalkyl-T'-, heterocyclyl-T, aryl-T°-, heteroaryl-T"-, or Cy_galkyl optionally
substituted one to five times by halogen;

R’ is Cj.¢alkyl wherein said alkyl is substituted one to three times by hydroxy, alkoxy,
amino, Cjealkylamino, C;.¢dialkylamino, C;_salkylsulfanyl, C;_salkylsulfinyl, C; salkyl-
sulfonyl, Ci_salkylsulfamoyl, C;.¢dialkylsulfamoyl, C;_salkylsulfonylamino or hetero-
cyclylsulfonyl;

X 15 -C(O)NH-, -C(O)N(C;.¢alkyl)-, -N(Cy.6alkyl) C(O)-, -NHC(O)-, -NHC(O)NH-,
-NHC(O)N(Cisalkyl)-, -OC(O)N(Cy.salkyl)-, -NHS(O)»-, -S(O),NH-,
-S(0)>2N(Cysalkyl)-, -S(O),-, -S(O)-, -C(0)0O-, -OC(O)-, -C(O)-, -NH-,
-N(Ci.¢alkyl)-, -O- or -S-;

X' is-S(0)s-, -S(0)-, -OC(0)-, -C(0)-,NH-, -N(C_salkyl)-, -O- or -S-;
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“NHC(O N(Gi _6al kyl )-, -OC(O N(G _6al kyl)-, -NHS(O) 2-,
-S(02 N4, -S(O2 NG _6alkyl)-, -S(O2-, -S(O -,

WO GDIaH69 - OC(O) -, -C(O-, -NH, -NC _6al kyl PeT/EPI07/052267

or -5 Xi is -S(02, -S(0-, O -, -0, N,
"N(G _Balkyl)-, -0- of -S: W3%2007/ 107469

?ﬁgggl:ﬁ%@%(fé@eﬁggdenﬂ&%é‘przseillt a siﬁéle b-(l)—t?f(é @g fg]kg]?]&fil ?petinOélally substituted

ntly represent” a sing bon
opt icopal two 8misby hydredy; one or two times by hydroxy;

o SRR ) o8 M ROLOR BRI DL PRSI g o
het eloay.ieferoarylp heplydnyl, whiahhs pptiapdly emestiiyted aipsor twet tedes by

one ' b ; :

"o e by D o ORI T g U

- C( XN N (Badlkyl) ) 22(O)d{e@rohetyar-0dxc YHC(ONeaRy], -NHC(O)-Cs.1cyclo-
N RO e KPR E Hi G010-Craali

- NFW@Q@YDG??OD@*CI-&H(NG N Ijﬁagkﬁl)l-)ail((@y@l@, -BHH&()p-aryl,

- y

RS A F S0 501
- O ONRHa§(, 0D2argl, -FaD ey, aryBh @@ty C;.rcy@oallkd; @raplkyl, Cicalkoxy
-Cg- (rr:?6_’P%1%ﬁ£uﬁaﬁﬁgali%%lﬁ{/(l%ﬂqo%%lgra Os%/fXAy(l) groups being optionally sub-
C _6atukgd sne Cfra}’myﬁle tingeaibgt ha]’olgw;,?lap]htlhgb(qpt'amdﬂy independently substituted
al kyl.sul f anyi s being . i I - Sti.Luted .
o 8 AT 908D TS BRIy P L e
i nddBeditigditor igotsmbsfuirdnyt, den zojl Shdioxd- 5t v, €hicedodiayl og€nsalkenyl;

enyl, i,nde den subst it ut i,t h three hal ogens;
?f]3-1%*}”%3}%%EQS%%r&fg()os?‘uorraaﬁ?:l‘i“ebﬁ(z%\‘f‘g‘1, 3] di oxol - 5-yl .
3 7cyel Dal kyl or G _6al kenyl; 15 Y is al kyl ene,
al kyl (Fge-_C( O- or alkylene-CH(OH)-; mislto5; n
I'sOort; is hydrogen, C _6 al kyl, cyano or hal ogen;
Rhd is IRdrogenh§ de dikgcyai obiadlégen; ard C3_7cycl oal kyl ; 20

f a ar macgut i.cal | % acge ble salt thereof, for the
Ere salfy;éf?%ﬁ’ @f‘6a}yﬁgﬁ¢%§ﬁéﬁﬁf<ﬁbr the treatment of a
oi s plasenanedicalieatciptatily sdsthaeof.ki nase wherein said
tyrosine kinase is BTK or SYK. 7. The invention as

EerAenllQRgé gcrcgrcﬁg g$’ gorci:lg)lgldl wherein:

Rl, RZ, R* and R® are hydrogen;

R’ is heterocyclyl- T2, R®-X-, R>-X'-, H(O)CNH- or Cy_salkyl optionally substituted by
hydroxyl;

R®  is heterocyclyl-T*heterocyclyl is piperidine, piperazine, N-methylpiperazine or
morpholine;

T> isa single bond;

X 1s-0-, -N(Cyealkyl)-, -C(O)NH- or -C(O)N(C,.¢alkyl)-;

either n is 0 and R’ is Ciealkyl, or n is 1, Yis Cy¢alkylene and R’ is optionally substituted
phenyl; and

R’ isCy; alkyl.

2. Amethod according to claim 1 wherein said tyrosine kinase is BTK.

3. Amethod according to claim 1 wherein said tyrosine kinase is SYK.
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4. Amethod according to claim 3 wherein said disease is an allergy-induced inflammatory

disease, e.g. asthma or multiple sclerosis.
5. Amethod according to claim 1 wherein said disease is rheumatoid arthritis.

6. The use of a compound of formula I

N—NH
R" HN // i
RY S R° (I
R’ N‘(Y)n—RE’
R O

wherein

R', R? and R” independently represent R®-X-, Cs_scycloalkyl-T'-, heterocyclyl-T*-, hydro-
gen, halogen, nitro, cyano, -OH, -NH,, -NH-C(O)H, -C(O)OH, -C(O)NH,,
-5(0).NH;, -NHC(O)NH,,-C(O)NH-0O-C,_galkyl, -C(O)N(Ci.salkyl)-O-Cj.¢ alkyl,
-NHC(O)NH-O- Cysalkyl, -NHC(O)N(C,.¢alkyl)-O- Cysalkyl, -S(O),NH-O-
Ciealkyl, -S(O)2N(Cysalkyl)-O-C_salkyl, or C;.¢alkyl optionally substituted one or
three times by halogen, hydroxy or alkoxy;

R’ isR%-X-, R-X'-, R%-X'(CH,) -, R*-X'(CHy) -, C3.7 cycloalkyl-T'-, heterocyclyl-T*,
hydrogen, halogen, nitro, cyano ,-OH, -NH,, -NH-C(O)H, -C(O)OH, -C(O)NH,,
-5(0).NH;, -NHC(O)NH,,-C(O)NH-0O-C,¢ alkyl, -C(O)N(C;.salkyl)-O-Cj.salkyl,
-NHC(O)NH-0O-C,_¢alkyl, -NHC(O)N(Ci.salkyl)-O-Cj_salkyl, -S(O),NH-O-C_salkyl,
-S(0)2N(Cysalkyl)-O-Cjsalkyl, or Cisalkyl optionally substituted one or three times
by halogen, hydroxy or alkoxy;

R® is Cyscycloalkyl-T'-, heterocyclyl-T, aryl-T°-, heteroaryl-T"-, or Cy_galkyl optionally
substituted one to five times by halogen;

R’ is Cj.¢alkyl wherein said alkyl is substituted one to three times by hydroxy, alkoxy,
amino, Cjealkylamino, C;.¢dialkylamino, C;_salkylsulfanyl, C;_salkylsulfinyl, C; salkyl-
sulfonyl, Ci_salkylsulfamoyl, C;.¢dialkylsulfamoyl, C;_salkylsulfonylamino or hetero-
cyclylsulfonyl;

X 15 -C(O)NH-, -C(O)N(C;.¢alkyl)-, -N(Cy.6alkyl) C(O)-, -NHC(O)-, -NHC(O)NH-,
-NHC(O)N(Ci.alkyl)-, -OC(O)N(Ci.alkyl)-, -NHS(O),-, -S(O),NH-,
-S(0)>2N(Cysalkyl)-, -S(O),-, -S(O)-, -C(0)0O-, -OC(O)-, -C(O)-, -NH-,
-N(Cyealkyl)-, -O- or -S-;

X' is-S(0)s-, -S(0)-, -OC(0)-, -C(0)-,NH-, -N(C_salkyl)-, -O- or -S-;
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T', T?, T’ and T" independently represent a single bond or alkylene optionally substituted

RS

Y
m
n

RS
R’

one or two times by hydroxy;

is hydrogen, C.¢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., -OH, -C(O)OH, -C(O)NH-aryl, -C(O)NH,, -C(O)NH-C,_alkyl,
-C(O)N(C\¢alkyl),, -C(O)-heterocyclyl, -NH,, -NHC(O)-aryl, -NHC(O)-Cs_scyclo-
alkyl, -NHC(O)-Cj.salkyl, -N(C;.¢alkyl) C(O)-C;.¢alkyl, -NHC(O)O-C,_¢alkyl,
-N(Ci.6alkyl) C(O)O-C,salkyl, -NHC(O)-C,.¢alkoxyalkyl, -NH-S(O),-aryl,
-NH-S(0),-Ci.salkyl, -C(O)NH-S(O),-aryl, -C(O)NH-S(0),-C;.¢alkyl, -S(O),-alkyl,
-NH-aryl, -O-aryl, -S(O)-aryl, aryl, heterocyclyl, Cs 7cycloalkyl, Ci.¢alkyl, C;.¢alkoxy
or Cy.ealkylsulfanyl, said alkyl, alkoxy and alkylsulfanyl groups being optionally sub-
stituted one or three times by halogen; naphthyl optionally independently substituted
with one to three halogens, phenyl independently substituted with three halogens;
1,3-dihydro-isobenzofuranyl, benzo[1,3]dioxol-5-yl, Cs.scycloalkyl or C;.¢alkenyl;

is alkylene, alkylene-C(O)- or alkylene-CH(OH)-;

is 1 to 5;

isOor 1;

is hydrogen, Cj.¢ alkyl, cyano or halogen; and

is hydrogen, Cj.¢alkyl or Cs.scycloalkyl;

or a pharmaceutically acceptable salt thereof,

for the preparation of a medicament for the treatment of a disease mediated by tyrosine

kinase wherein said tyrosine kinase is BTK or SYK.

7. The invention as hereinbefore described.



