WO 03/ 014090 PCT/ EPO2/ 08544 1 AM NO- PHTHALAZI NONE DERI VATI VES ACTI VE AS
KINASE | NH Bl TORS, PROCESS FOR THEI R PREPARATI ON AND 5 PHARMACEUTI CAL
COVPCOSI TI WRD3GONMFAI NI NG THEM The present invention rel at ePCTEP02/08544

am no- pht hal azi none derivatives active as kinase inhibitors and, nore in
particular, it relates to 7-am no-phthal azin-1-one 10 derivatives, to a
process for their preparation, to pharmaceutical conpositions conprising
themand to their use as therapeutic agents, particularly in the treatnent
of diseases linked to disregulated protein kinases. 15 The mal functi oni ng
of protein kinases (PKs) is the hallmrk of nunmerous diseases. A |arge
share of t AMINPcBYETHATAZAYONEr ot ODEREVHEREES| nvoRCGBEVEN hubBn cRENASE code

for PKs. Tgﬁyxgﬁgggggg1aCE'ébhggs ong s ar ggkﬁo i”Pﬁﬁﬁﬁ#ﬁﬂ;éﬁ na

non- mal i gn such asS beni gnh pros € 20 hyperplasra, famlTa

adenomed 0S PHARNACEOTICAL COMPOSITIONSNBONTASNINGOTHEMI S, vascul ar snooth
cell proliferation associated with atherosclerosis, pulnonary fibrosis,
arthritis glomerul onephritis and post-surgical stenosis and restenosis. 25

PKs are al el phi&sded i AnhvRhlcawmat oFy) £084i titens aAtnbNphtk€lazinone
mul tiplication of viruses and parasites. PKs may also play a major role in

t he pat hog8rE3Vatangsde@sitdprenttsof Kil@FodediHdtidianfe dsdr defere Fotl a

general retgrencg1he,PKs yal fupeiheakng oo 307 dhm{SQUbRE hOTa 5681 1ke
i nst ance, rrent OQpinion in Chem cal Biology 1999, 3, 459 - 465. It is an

obj ect1®f gREiVAtaNESon @ prdvi BECESRPouhs whiheHr arkrarastafliqm t He? apy

as agents ggamétceﬁt%gtl Of b SSASESns C%@ﬁr%i@i d{QEmassnei abedfo; A
di sregul ated protein 35 kinase activity. 03/ 014090 PCT/ EPO2/ 08544 -2

It is another 6l dQtenaPeNtod IS oA AT 1at drerdunedreatinentmetipl e
protein ki nage,5RlIi Bihikag 26!t hYkk¥gulated protein kinases.

15 The malfunctioning of protein kinases (PKs) is the hallmark
of numerous diseases. A large share of the oncogenes and
proto-oncogenes involved in human cancers code for PKs. The
enhanced activities of PKs are also implicated in many
non-malignant diseases, such as benign prostate

20  hyperplasia, familial adenomatosis, polyposis, neuro-
fibromatosis, psoriasis, vascular smooth cell proliferation
associated with atherosclerosis, pulmonary fibrosis,
arthritis glomerulonephritis and post-surgical stenosis and
restenosis.

25 PKs are also implicated in inflammatory conditions and in
the multiplication of wviruses and parasites. PKs may also
play a major role in the pathogenesis and development of
neurodegenerative disorders.

For a general reference to PKs malfunctioning or

30 disregulation see, for instance, Current Opinion in
Chemical Biology 1999, 3, 459 - 465.

It is an object of the invention to provide compounds which
are useful in therapy as agents against a host of diseases
caused by and/or associated to a disregulated protein

35 kinase activity.



The present inventors have now di scovered that sonme 7-

am no- pht hal azi n-1-one derivatives, hereinafter shortly 5 referred to as
am no- phtweloamiseme derivatives or am no phthal azi nones, @ca/EPodassed Wt h
mul tiple protein kinase inhibiting actgylty and are thus useful in therapy
in the treatnent of dlseases associ ated Wi th disregul ated protein

ki nases. Mare s ific t he am no:- pht hal azi s.aof this nvention
oo veet ul T AT RR AT T L e CORARTe ot M g "oy
limted t0w1¢&r&mﬂ@ﬁ@l&ughoaslnbkaddeé 1hh&ﬁ$t;ngob051vthney, liver, Iung,
i ncl udi ng mal | cell lun cer, .eso , »gal |l -bl add ovar 1

pancr eas, g?ﬁha@ﬁeSEEFV|&ﬁb?W1 o7 d P Fg gWe d ?ﬁP%%F%g %?ﬁﬁﬁuﬁlﬁﬁ sﬁhannus
cell carci p@t®o Ipelmhqra@mt-ucoh@nor@e@ivaiw@mm d Heireaa@E t eirnCl o HYly

| eukem a, acute IynphOC|t|c Ieukegkg acyte |lynphopl astic | eukenm a, B-cel

| ynphon2, Feiedmed yRBhdi, RSHGKP Al GZARGRE, YRS 811 yAPHeda, 20

hairy cell dritHahens ndnesBurkest 'endawgehowa L hheanmt ©onel £t p&otteuﬁorm@ése
nyel oi d I|neage i.ncluding acute and chronic nyel ogenous | eukeni as,

myel odyspl ASPIGIRGr RREBHEY prietly 8FScyHIUS | eIRkiah: aint dREHEPS ifesEh? hymal

origin, iRgldiRal idy 0§85£088s aagseeaaégay%%&p%régm@e&fpw@ezé
central and peripheral nervous system including astrocytons,

neuroblastéﬁ@aS@ﬂ -oma and schwannomas; other tunors, including nelanong,

sen nofg, heha OCQEEEQ@%all?St €OS1gd Co%lri&ﬁfﬁ?ﬁ‘?{aﬁ%qurﬂﬂ%}} OSHEl  this
ker at oxant honma, roid follicular cancer and Kaposi's sarcoma. 30 Due to

t he key roM@V@thRQ i Areheusefiyl atiiton tde cerearaentprof i féer ¥RrdRLYt heke
am no- pht hal gz neﬁ@i@afﬁgso waef Wot | Rihheelr a mepk rof ngmyaidiely 9 cell

proliferative i sorders such as, for instance, benign prostate
hyper pl asi é>lafdaﬂmr1 i abradstonaEedrs, pbEGpeYi s, lhware 3BURGbHr obae bading

psori asi s, ul no lif a h
atherosclef%%?g éé %Dngéﬁgfﬁéfgg%g B Ha 40905%%%/E%%2?%%544ova§y

arthritfs gﬁ@ﬁ@ﬁ@ﬁoneﬁhpmﬁpb an@e§6%$rSLﬁQﬁRQﬂdstéﬁ@@ﬁ@t@nd and skin,
including squamous cell carcinoma; hematopoietic tumors of

lymphoid 1lineage, including leukemia, acute lymphocitic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-
cell-lymphoma, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma,

20 hairy cell 1lymphoma and Burkett's lymphoma; hematopoietic
tumors of myeloid lineage, including acute and chronic
myelogenous leukemias, myelodysplastic syndrome and
promyélocytic leukemia; tumors of mesenchymal origin,
including fibrosarcoma and rhabdomyosarcoma; tumors of the

25 central and peripheral nervous system, including
astrocytoma, neuroblastoma, glioma and schwannomas; other
tumors, including melanoma, seminoma, teratocarcinoma,
osteosarcoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer and Kaposi'’'s sarcoma.

30 Due to the key role of PKs in the regulation of cellular
proliferation, these amino-phthalazinones are also useful
in the treatment of a variety of <cell proliferative
disorders such as, for instance, benign prostate
hyperplasia, familial adenomatosis, polyposis, neuro-

35 fibromatosis, psoriasis, wvascular smooth cell proliferation

associated with atherosclerosis, pulmonary fibrosis,



restenosis. The conpounds of the invention can be useful in the treatnent
of Al zheiner's disease, as suggested by the fact 5 that cdk5 is involved
in the pheepkongbati on of tau protein (J. Biochem, 117, PCAIEPPZA08544995) .
The conpounds of this invention, as nodul ators of apoptosis, may also be
useful in the treatnment of cancer, viral infections, prevention of AlDS
devel opment _in H'V 10 infecHed i%QLdeuaIs aut oi nmune di seases and

neur odegen8F&tFié1gi SIrRErLLORREIE Hidsumis HOTHI L i D e ef ul

i n inhibitiregtehoeBk.angi ogenesi s and netastasis. The conpounds of the

i nvention e useful as cyclin_. 15 dependent ki nas cdk) Ltnhibitorgs and

al so as inﬁ%ﬁitSPQPBPngﬁthBF pFB?eiﬁngﬁﬂ5§8§ stgh :gé f%%e%ﬁgtah%e,t T ot ei n
kinase C itliredit-_inteeﬂteraatfbizspzfmelrjnixsarc'hl\ftciti£e153el(s(:h 2él, E‘élgsﬁgggfgtéd Sl Khk f&BRézz,
Aurora 1, Aurora 2, Bub-1, PLK 1, , HER2,  rafl, K1, MAPK, . EGF R,
PDGF- R, ° FGEPRE [CEER 1SVEGYRVSS) 1B Foe \ééqsqﬁ%ét@%,oggﬁ&}u AREOFYK,
MK- 2, | KK-2,7.Cdgbchebiek, 1and thus7he,efibesi.ve in the treatnment of diseases

associated wth other%ﬁgotei ki nases. ,Sone anino-phthalaéb one and
ani no- pht hdP&zi MedMMEFA95 8&r i Va1V es BVEHAGRN i P he ™R 248 Eher L al

i nter nedi abpsptasikhenapeudlso apentusedid eMenths prebenentkidfS€ancer,

i nhibitors. As _an, exanp] e, the conpounds N-[3-E?,4-bis 1,1- .
di net hyl prUﬁ?la)lphJelﬁ%%?Jp‘?rb%'yl PrRVEPS1IQNYi Yy dPFLR- XTI BLompent 1n HIV-
ght halhﬁ%i n&[h)Elewtﬁa and h&ﬂﬁ&%ﬂélal autoimmuneh ] ldiseals;asb andd

i met hyl prop phenoxy] - N- (3,.4- di hydr o- 4- oxo- 6- pht hal azi nyl ) - but anam de
are disclo§€§r§§e98§F¥g§&¥%oﬂﬁﬁﬁfgeFﬁage form ng agents, in JP-A- 09061961

by Hei sei . Thie comppamds N Thd-sdiiwlra-idr 4nd ¥ -Hd -naphihal ey 131 £ Big
pi perazi nyl ] butyl | -4- oxo- 6- hthglazin%lg-acetanide is WD 03/014090
PCT/ EP02/ O85H2T 2RIFPIENESed PRAIBEA2TH38%858 by Heisei, as a

ser ot oni nengieC/ doRPIUMAYI ©fag@/He invention are wuseful as cyclin

15 dependent kinase (cdk) inhibitors and also as inhibitors of
other protein kinases such as, for instance, protein kinase
C in different isoforms, Met, PAK-4, PAK-5, 2ZC-1, STLK-2,
DDR-2, Aurora 1, Aurora 2, Bub-1, PLK, Chkl, Chk2, HER2,
rafl, MEKl, MAPK, EGF-R, PDGF-R, FGF-R, IGF-R, VEGF-R,
20 PI3K, weel kinase, Src, Abl, Akt, ILK, MK-2, IKK-2, Cdc7,
Nek, and thus be effective in the treatment of diseases

associated with other protein kinases.

Some amino-phthalazinone and amino-phthalazinedione

25 derivatives are known in the art, as chemical
intermediates, as therapeutic agents and even as protein
kinase inhibitors.

As an example, the compounds N-[3-[2,4-bis(1,1-
dimethylpropyl)phenoxylpropyl]l-N'-(3,4-dihydro-4-oxo-6-

30 phthalazinyl)-urea and 2-[2,4-bis(1,1-
dimethylpropyl)phenoxy]-N-(3,4-dihydro-4-0x0-6-
phthalazinyl)-butanamide are disclosed as heat development
image forming agents, in JP-A-09061961 by Heisei.

The compound N-[3,4-dihydro-3-[4-[4-(l-naphthalenyl)-1-

35 piperazinyllbutyl]-4-oxo-6-phthalazinyl]-acetamide is



The conpounds N-[ 3, 4-di hydr o- 4- oxo-1-(4-pyridinyl methyl)-6-

pht hal azi nyl ] -acetam de and N-[ 3, 4-di hydr o- 4-oxo0-1-(4- 5

pyri di nyl wetoaphdoo®é- pht hal azi nyl]1-2,2,2-trifl uoro-acet am decarepodossed osed in
WD 98/ 35958 by Novartis, as synthetic internediates for the preparation of
anilino-phthalazines as VEG- receptor tyrosine kinase inhibitors. In

addition t ab ve hthal pht hal azi nopne .10 derivatives

beari ng su%& ﬁﬁ 8 grogé ﬂbg§?ﬁ85p05|?¥ons BeLdet7 of $he ritg

?uchI a?] fl@érblﬂ&h&ﬁéegl&’iiopamlnef%ic aﬂelﬁtl. _ ;

cycl ohexyl am n nyl am no- - al azj npne an

b R e B A N B e B P O e ey Blofa L by

G ba- EB_eI QYpﬁEhQ([jLQEQthKl—a@ge?jnﬁ]hé:)i tOfu_Sd 1g_mep:or41+dtghydrdd>ge—¢xﬁ7%m4—

I nventl on rovi.ges._a (0] eall n sease C se an 0

associ at ed %Fﬂﬁlﬁﬁlm8n§¥ﬁgd6pP%FE?iaK?HXSé"gcgigl lgﬂ9°58 ﬁ?%?%+$ﬁg to a

mamal in aeed heresfean 1effwgtiy3/awgat B AWVARFLAS-, ZaspMﬁa&wgﬁmne

R Whor b1 b iNEB AR LRESS, ForonNe - RUEBERACAORy Ot F DAt o s o onp

erein r < y,° ‘gr oup,

0pt|0na||YaEUVEberr&d@@tbkut?ﬁosﬁﬁéeﬁiﬂdsérQﬁhZBlﬁbf@lght or branched Cl-C6

o e TBePERRden! GOyt Ao AR e o % (PRI AF RS, t o 5
(0] nme e (0]

het er ogd ongegekaet 0dsamyag riinly’ 0gQibs OMXMOEEY Or amStid f Ugroapsondamof decwr Rb

is hydrogen or, an optionally 30_substituted styaight br,anched C1- CB
al kyl grouB°ShdopRe © o?ﬂ@ry7| 5 §PsuF i eEPEé far%o g?lens teBader , 7~ coor

or WO 03/ 014920 cREX/ERR2H08544phehyl SAZRo -1 \WRY epRtita 14 5ihyds ogen na@n
Optiona||y6s,l%b%yst(% grd1ylam1no) -1(2H) -phthalazinone, are disclosed in
EP-A-600831 by Ciba-Geigy as protein kinase inhibitors.
15
Accordingly, the present invention provides a method for
treating diseases caused by and/or associated with an
altered protein kinase activity, by administering to a
mammal in need thereof an effective amount of an amino-

20 phthalazinone derivative represented by formula (I):

Il?b (@)
Ra/N 'TI/RZ
~N
(1)
R R,

wherein
Ra and Rb are, each independently, a hydrogen atom or a
group, optionally further substituted, selected from
25 straight or branched C;-C¢ alkyl, C3;-C¢ <cycloalkyl or
cycloalkyl C,-Cs¢ alkyl, aryl, aryl C,-C¢ alkyl, 5 to 7
membered heterocyclyl or heterocyclyl C;-C¢ alkyl with from
1 to 3 heteroatoms selected among nitrogen, oxygen oOr
sulfur; or one of Ra or Rb is hydrogen or an optionally
30 substituted straight or branched C;-Cs alkyl group, and the
other is a group selected from -COR', -CONHR', -COOR' or



group selected from al kyl, cycloal kyl, cycloal kyl al kyl, aryl, arylalkyl,
het erocyclyl or heterocyclylal kyl, as set forth above; 5 Rl is a group of
fornmul a -wHR4BMmmerein R4 and R5 are, each independent| yCTiBpdz/ogfen or an
optionally substituted group selected _faomstraight or branched Cil-C6

al kyl, - cycl oal kyl or cycl oal kyl él Co6 aIkyI aryI aryI Cl1-C6 al kyl,
5to 7 nenbﬁggg het er oc et.eroc

clyl or cl K th.froml to
3 heteroato el e¥b8hs ﬂnég ﬁﬁtgggeﬁge% gyﬁ?(ﬁpEﬁﬁq%ﬂlycﬁu tiu %q%roup
OL fornulangug , se1BRt AR’ froMR%@DNHR O@yeb&éfﬁﬁf{ d&ﬁ&éﬁlkilalk@l%he
above report neani ot her. t han ro nd R' or has
t he neani n§SYset ¥t q‘é’t}o ghefto? CFSYCh]?S Ié ?egeﬁﬁﬁﬁ’Séjé’ﬂlaﬁgXﬁ?oraﬁ t5¢% a
group, opticepahl ¥bbuet her substltuted selected fron1stra|ght or branched

Cl- C6 al kyl C3-C6 cycloal k or. cycloalkyl aIk aryl, a Cl- C6
al kyl, & ! B 71 fro b8 elPn e 6’&%’11?1 -&H%Bfe%%%w% Raidaf vﬁyil?#from

1 to 3 het Qh@éb@ﬂ&eﬁ@h?ﬁ @6y daiRRE M r 9gebpt 138a0X YIuBYt ittldd ; gPdyp R3,
being placed in one or nore of the free positions 6 and_ 8_of the

pht hal azi n6R&SFERE af&Om nd&F&iEdH | P4 r dnanshad ot FreCs hal Bgém et Fo,

car boxy, CE?EQogka?lngUE chtamgal by-¢ yratlfkg;rl Sléli%tl' tuhed zgleg t&ﬂqﬁr om
straight or 25 branched X oaIkyI or cycloalky Cl- C6
al kyl, aryP, &yl @er@ea@@ybeterpewlbféwbe?e@eﬁ@treca@}m yl C1gre  alkyl

heterquclw&tgn Ebogl kyl wmith framelob@omshebelRLARE af8hEC e APEYY
ni trogen, oxygen or sulfur; or R3 is a group selected from-COR, - CONHR

-S2R , - NRXRIEN- RR e@ﬂzfurzoorNFei GAHR 9xsuRr NH dezrulapa@¥ii 'n R and R’

are, the sagg gbRud' fhﬁne@mRhy@&ogm 'Yo,R" I GHR @S SRl ffd hboMSsvdn i s 0
or an integer from1l to 3; or a pharnaceutlcally acceptabl e salt thereof.

35 In a prekppregdemsodiing®t othehethanhdwdyesen bexndbBle is thdparinse
caused by ggdﬁgg gﬁéOﬁéghggggﬁtha o ﬁeggﬁv¥K%Q§IQ1§090 PCT/ EPO2/ 08544 -6
e

protein kinase activity Is 3electe rom-t group
15 R, is a hydrogen atom or it is a group, optionally further

substituted, selected from straight or branched C;-C¢ alkyl,
C3-Cs cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-Cg
alkyl, 5 to 7 membered heterocyclyl or heterocyclyl C;-Cs
alkyl with from 1 to 3 heterocatoms selected among nitrogen,
20 oxygen or sulfur;
any R3, being placed in one or more of the free positions 5,
6 and 8 of the phthalazinone ring are, independently from
each other, halogen, nitro, carboxy, cyano or a group
optionally further substituted selected from straight or
25 branched C;-C¢ alkyl, C3-Cs cycloalkyl or cycloalkyl C;-Cg
alkyl, aryl, aryl C;-C¢ alkyl, 5 to 7 membered heterocyclyl
or heterocyclyl C;-C¢ alkyl with from 1 to 3 heterocatoms
selected among nitrogen, oxygen or sulfur; or R; is a group
selected from -COR', -CONHR', -SO;R', -NR'R", -NR'COR",
30 -NR'CONHR' or -NR'SO;R", wherein R' and R" are, the same or
different, hydrogen or a group as set forth above;
m is 0 or an integer from 1 to 3;

or a pharmaceutically acceptable salt thereof.

35 In a preferred embodiment of the method described above,

the disease caused by and/or associated with an altered



consi sting of cancer, cell proliferative disorders, Alzheiner's disease,
viral infections, auto-immune di seases and neurodegenerative disorders. 5
Speci fi c wpmpami4bo cancer that may be treated include car@cn@Pa/o0sSauanous
cell carcinoma, hematopoietic tunors of o myeloid or |ynphoid |ineage,
tunors of nesenchymal origin, tunmors of the central and peripheral nervous
system nel apons, j%ﬂnona t eratocarcinona Csctecgsa conm, %0 xer oder ma

pi gment osuRTOREFEt oXaitAFSma. 2Ty Y BT Y £ OF1 i X ncBFCUnd HREp o rUP
sarcona. | aoasmtsbehgpr eber r ethrerdrodi mewrfl 1of phelreehadidescrdibesrdaboye,

t he cell ferative disorder _i,s seleq dfromthe consi sting of
beni gn proé?éb@lﬁﬁﬁe?pfi&ﬁaésef'aPﬁllraj stft glﬂwg’b%g scasesd

neuro-fi br gaat aslisodpgehkastsve a@ggghafssm)ot h ceI I proI i feration
associated wth  atherosclergsis, pul rmnarg fibr 05| s, arthritis
i

gl omer (1 on8BRFLEES ahdPBBst O8ur GRREET st BARSI sMA¥id P?estefetd. Driude

addi tion, theciBbRad ebuembulfl cehe RIA%EmMona)Veitnatbpoidtsit: R KieSo £ unor
angi ogenesi s and netastasis inhibition. The present invention further

provi des aMYS&APRE- FhthaRPA ithnbiRRAFS at FYBOFEpPEs RSN Mdr RIS ¥T) Rb 0
Ra N 2 i Ne(ihbrs2506R3ReR ceherailn JRa apsbRipradmel easdyvyddepesgendhy, a

hydr ogen atom or a group, ,optionall y further substituted, selected from
strai ght oRehbPBABRed C1SEBIRORR , C3-(FaALRIVAIBAMYr 30 LFeFRIGAMDL- O6

al kyl ,1@r Ykeragkm&l-Shgéktdsu®, t kekatoxaRRMREhANEt ehQe¥ehY| fOT1icular
het erocyclyl Cl1-C6 al wi,th from WD 03/ 014090 PCT/EP02/ 08544 -7 1 to 3

het er oat onE2BEPECRBH 5%8ﬁ§1nﬁt%"%ﬁéﬂmaoxygen or sulfur; or one of Ra or Rb
i's hydrogemnoragéciopt i iadlfletred embodiment of the method described

above, the cell proliferative disorder is selected from the
group consisting of benign prostate hyperplasia, familial
15 adenomatosis polyposis, neuro-fibromatosis, psoriasis,

vascular smooth cell proliferation associated with

atherosclerosis, pulmonary fibrosis, arthritis
glomerulonephritis and post-surgical stenosis and
restenosis.

20 In addition, the method object of the present invention,

also provides tumor angiogenesis and metastasis inhibition.

The present invention further provides an amino-

phthalazinone derivative represented by formula (I)

Il?b O
Ra/N w/F%
~N
(1)
Rm R,

25
wherein

Ra and Rb are, each independently, a hydrogen atom or a
group, optionally further substituted, selected from
straight or branched C;-Cs alkyl, C3-C¢ cycloalkyl or
30 cycloalkyl C;-Cs¢ alkyl, aryl, aryl C;-Cs¢ alkyl, 5 to 7
membered heterocyclyl or heterocyclyl C;-C¢ alkyl with from



substituted straight or branched Cl-C6 al kyl group, and the other is a
group selected from-COR, -CONHR, -000R or 5 -SO2R, wherein R is
hydr ogen wo oat14pi i onal | y substituted group sel ected fromCalEPy2/08544

cycl oal kyl, cycloal kyl al kyl, aryl, arylal kyl, heterocyclyl or

het erocycl yl al kyl, as set forth above Rl is a group of fornula CHR4R5

wherein R4.an R5 ar 99%?”“ ydr. ra on
substitute grg8up }? )fa(g%t?rom rllglanc lgg%%f?l aﬂ%@%h CG
cycl oal kyl suﬂfuyrcl oraf ky)heCJQfCGRaI Icycl R}ar yils, lardfodn Céralsdyl opt Sothal ¥y
menber ed het é% %d Océ'dlgrari%he% @I ké/sl al\%lytlpérr om 1%1% he

het er oat on§ séc'l ro en oxyge s a group
of fornul aotNdk ,1s- uRgeaep seNE'cE@HHRromr -ChR" SOZRbNHwherecooR" bas the

above epo e gs, o her. t han, hydr oge and R' is or has
fhe. meahi ngS0sRt T BRERCaBObR e Tar e E 3 copbian et b so0F T dted
group,h gptc kl_:;rmabl ?/Eéﬂlétlﬂeﬁ Zeomubaurymr, edcyeebiemk?ﬁ fremszam::jlihmwl
rancne - a Cl 0a oa y

aryl 01-06ar§&kylalyyslat]d<cy73’~ gglﬁ% ?’éﬁcvﬁ@é}r o8§c| te&roogfﬁlé(ﬁ&ﬁé&w %E1-78

al kyl wi t hrbrem hbbee3 het er oatons sel ected anong nitrogen, oxygen or
sul fur; 25_any R3, being ced i_n one_or ée of the frge positions 5, 6

and 8 of tRe pht ﬁaﬁéfi’luﬁoﬁé W%, - (HiBpeHBERELY Rt oflYeBe PR het® ach’

hal ogeng niihEepetdebety, IWMADREN SoHr QHP O&Fﬂdrﬁﬂ%g/' YStib’é’ﬁi'tﬁIte“dlbéiéﬁplt ed
selected fromstraight or branched Cl-C6 al k C6_cycl_oal_kyl

cycl oal kyl S€ie€Ge§0 dnepn | shRATIhdy yioxl - }é%a%ﬁ: 511 7"’}’?‘1%‘I¥Berecf: “cs

het er ocycl )égfcl%lh@llebecnegbxba@ky@ c@L&sylaM&ytlh fafx%m 1 418,13 deter QBLPIF
sel ect ed anbng ni trogen en or sul_fur; i's a % oup sel ect ed from

-COR , - CORHFEO T5cpgmb erwrb etenqrycdyl, omfmﬂmcm YINRCs&R 21 K¥kr ei n

R and R' ghen th?oﬁanf Ofo 3P qié‘tf&r&&foméﬁygb%%@eﬁr amGHEUpnf‘@réé%nfO”h
above; mis O or an integer from1l to 3; WD 03/014090 PCT/ EP02/ 08544 -8 or

a pharhBce@KYBsR Prassdfvanl 8rsBitis er@epup of formula -NHR',
-NR'COR", -NR'CONHR" or -NR'SO;R", wherein R' has the above

reported meanings other than hydrogen, and R" is hydrogen
or has the meanings set forth above for R';
R, is a hydrogen atom or it is a group, optionally further

20 substituted, selected from straight or branched C;-C¢ alkyl,
C3-Cs cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-Cg
alkyl, 5 to 7 membered heterocyclyl or heterocyclyl C;-Cs
alkyl with from 1 to 3 heteroatoms selected among nitrogen,
oxygen or sulfur;

25 any R;, being placed in one or more of the free positions 5,
6 and 8 of the phthalazinone ring are, independently from
each other, halogen, nitro, carboxy, c¢yano or a group
optionally further substituted selected from straight or
branched C;-C¢ alkyl, C3-C¢ cycloalkyl or cycloalkyl C;-Cg

30 alkyl, aryl, aryl C;-C¢ alkyl, 5 to 7 membered heterocyclyl
or heterocyclyl C;-C¢ alkyl with from 1 to 3 heterocatoms
selected among nitrogen, oxygen or sulfur; or R; is a group
selected from -COR', -CONHR', -SO;R', -NR'R", -NR'COR",
-NR'CONHR' or -NR'SO;R", wherein R' and R" are, the same or

35 different, hydrogen or a group as set forth above;

m is 0 or an integer from 1 to 3;



t he conpounds N-[ 3, 4-di hydr o- 4- oxo-1-(4-pyridinyl methyl)-6-

pht hal azi nyl ] -acetam de and N-[ 3, 4-di hydr o- 4- oxo- 1- ( 4-

pyri di nyl wetoaphidooé- pht hal azi nyl ]1-2, 2, 2-trifl uoro-acet am deCT/EPobessag

excl uded. The conpounds of fornula (I), gbject of the present invention,
may have asymmetric carbon atons and nay therefore exist either as racemc
adm xtures or 10 individ ccorglngly all the

tic o
possi bl e .ggngrghgﬁEaFﬁEF%CaEWVXPﬁfgg % rSI‘fﬂlibotﬁ “th8 fret abol ites and the
pharnaceutmmﬁIqupmumﬁaaNFé3bﬂedphgdmos@rex@elheémpyE1deﬁglmethD)as pr o-

drugs) of t Qun of for Ia (1 as II 3a R 5 _therapeuti
nmet hod of PE&QF@? gip?F?lng flem épg algg ?h? MYée sgopego %e
present inp@mﬁﬂdhylﬂsthyéd HephthalamhﬁyﬁleﬂhénQkS@liﬂaorbkadetamnaethe

term Io% n atonlgp tend a chlorine, bromne, fluorine or 20 iodine
atom Wt h“FrH&% EFmSFFSi ght or branched C1-C6 al kyl we intend a group
such as, for |nstance nethyl ethyl n- propyl, isopropyl, n-butyl,
isobutyl but - but yl pent X and_the like, 25 Wth
t he ternlcg%éﬁ \éf %bp su&@%ﬁ? $hr E?%taﬂ%%sent

cycl opr opylmv@ymzlmhut ylmaycyclha:xp@nt abmetﬂycl okexpbn Watthmtshe dret mmasyl we
intend a ngﬁ%- %Qqa% gﬂ carbocyclic as as _heterocyclic
hydr ocar bo Fﬁ F?on1 t81 Ffng 3oi etT&S @it A lrﬁgﬁﬁstocgécha%ther
or |inked bmdiwﬁ@helb@pdicawhesemﬁrat | east one of the carbocycllc or

het er ocycl i.c r| ar ti.c. t|n exanp aryl roups are,
for instan&&c° %ﬁQﬁQV nyts BFﬁﬁéﬁ@% %mg Eﬁ%ﬁﬂﬂh ??ﬁb%%%ﬁ?s 35

9, 10- dlhydhmﬂmthﬁac&mwh [nhe(hmetabwrmﬁmwl am@rlﬂhdlnpharmacedaicmyly
i ndol yI, |n1dazE %I, |n1dazo$ rid¥ §%¥¥)03/0140 Cg/ 02/08544 -9
met hyl enedPOXYRIERYE, PHPZBBEGYES E%th %ﬂ{sebyF? FYF e pytr8FyIRpRenyl ,

furyl, pheayluglyr ybf the compounds of formula (I), as well as any
15 therapeutic method of treatment comprising them, are also

within the scope of the present invention.

As used herein, unless otherwise specified, with the term
halogen atom we intend a chlorine, bromine, fluorine or

20 iodine atom.

With the term straight or branched C,-C, alkyl we intend a
group such as, for instance, methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-
pentyl, n-hexyl and the like.

25 With the term C;-C, cycloalkyl we intend a group such as,
for instance, cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl.

With the term aryl we intend a mono-, bi- or poly- either
carbocyclic as well as heterocyclic hydrocarbon with from 1

30 to 4 ring moieties, either fused to each other or linked by
single bonds, wherein at least one of the carbocyclic or
heterocyclic rings is aromatic.

Non limiting examples of aryl groups are, for instance,
phenyl, indanyl, biphenyl, ao- or B-naphthyl, fluorenyl,
35 9,10-dihydroanthracenyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolyl, imidazolyl, imidazopyridyl, 1,2-



benzot et r ahydr of uranyl, oxazolyl, isoxazolyl, pyrazolyl, chronenyl,

t hi enyl, benzot hienyl, isoindolinyl, 5 benzoim dazolyl,

i soi ndol iwglosph®ey!| , qui nolinyl, isoquinolinyl, 2, 6- di pheoyIEPpYy0ssay | |
qui noxal i nyl, pyrazinyl, phenyl qU|noI| benzof urazanyl, 1, 2, 3-
triazolyl, 1-phenyl-1,2,3-triazolyl, the like. Wth the term5 to 7

renber o0 NGl QAXE Mo hgnER10 et%oﬁ%a]t 5 No ALQIRLLE, 1Pt e ogyel Le, gr oups

al so refer e ur at
partially pwa&aﬂuﬂa@@@n&lbo 7 nenbdhaddcarbocycle wher ei npbasybrfnoye,

carbon atons ar I 3 het.erQat ons, nitr ygen
and sulfur h§%?ﬁg%§ ove heté&%%%L grdﬂ%§§§2§%¥%iongfgexa%%rés of
5to 7 nenhﬂmmamdm@ﬂerocyclqﬂlqmmdups oppemnathienpkenzocondensedodinglir t her
substituted, are di,oxol ane, rany pyrr I|d pyrrol ine

i m daZO?I d::kijne ZOlmrlaza‘ozlOl :ine r’gzo rlldhoep np\{f}; yﬁle pi per g‘zl%fﬁ%llnyl
nnrphollnelsddmﬂM@ﬂnmh@drofuraﬁ”6aﬂephaayldp&zedyme and thalhokellﬁytording

Botagfep;$§§%?4£¥wyﬂza(£%$nyi qu%?%g ro{o th%FhSkl Ie%ggﬂlthat m@eg n1|s

groups Wor ds e p05| s'5, 6 and~ 8
t he phthalazumunayQS ﬂlp@enai -fer,Bheriazbéyilng amﬁtehebéhkw are
unsubstitu en s bstltut d Rb
(R3)mR1L Lﬁ"ﬁ%\ﬁ ggm i s%l or° 2, eongle(r)nr%etred Rg"el\g r?c¥c£§|’ﬁjt a]f‘%nge

or dlfi@reMmdbmmasymdg(Hﬂumatfuehetes&quln:ogeoups:alsaMreﬁeﬂﬁmd to

P10 of the SaAibl TS it SUp5ErF SALSHPe S0l G B BB LOF BLB6.the
sanme or di funeeentratas dhove Vndembéedd cAcborgicheg mmm&hanahnme<meamongs
provi ded t%é%%og%ﬁtg%s g&é replaced by 1 to 3 heterocatoms such as
nitrogen, oxygen and sulfur.
15 Besides the above heterocaryl groups, additional examples of
5 to 7 membered heterocyclyl groups, optionally
benzocondensed or further substituted, are 1,3-dioxolane,
pyran, pyrrolidine, pyrroline, imidazolidine, pyrazolidine,
pyrazoline, piperidine, piperazine, morpholine,

20 tetrahydrofuran, azepine, diazepine and the like.

According to the present formula (I), it 1is clear to the
skilled man that when m is 0 there are no R, groups or, in
other words, the positions 5, 6 and 8 of the phthalazinone
25 ring, as per the numbering system below, are unsubstituted

or hydrogen substituted

Likewise, when m is 1 or 2, one or two R, substituents, the
same or different from each other, are present in one or

30 two of the positions 5, 6 or 8; finally, when m is 3, all



5 R2, R3, R4 and R5 substituents, any of the above groups may be further
optionally substituted in any of the free positions by one or nore groups,
for instawo®3di4oe0 6 groups, selected from hal ogen, nitr ®CT@EPO2/RSGUPS
(=0), carboxy, cyano, alkyl, perfluoringted alkyl, alkenyl, 10 al kynyl,
cycl oal kyl , aryI heterocyclyl anm no groups and derlvatlves thereof such

as, for |nst e, alk dj alk I rylam_no, di

ur ei do, aIQ&I F&F agve # ghylureléo o%y?éﬁ%%%sgraﬁ~ §x§%dy erlv%tlves
t hereof suychups, fthe sambanmedlﬁdemphanlae abbkyldadbcaybdnlno 15

al kenyl car bonyl am no, aryl carbonyl am no, al koxycarbonyl am no; hydroxy
groups and derivatives thereof such as, for instance, al koxy, aryloxy,

al kyl car bomocaydingary oﬂrebwndmynear;daigmlpqemdldﬁcy tms Edtkyﬂtﬁ)demeam'zhooxy;
carbony# groupﬁ ang der t|v s thereof such as %ﬁ i_nst an

al kyl ca? boRy! , “ar ylca? @ Koy Byt 8Fy 5% ¢ <%onygfrourbs may
cycloalkyl&xyc&mhmhyk aptnomaﬂbgnybubsahkytadlnmnarbnyylof the free
dlalkylanlnocarb sul furated derivatives su as, for |ns an%e

| ;
o kyl T o, BRRHAATE DR KA ol TongioTeny BFBUPFonyfOF ar 11 AR
arylsulfingkouﬁ& ar yesatteayl fexon: amammmﬁﬁonyitralkyb&nl@&@ub%ony£ODr

di al kyl am nosul f onyl . In thelr n, ver pri each, of t
above sub$tiH llf)l? 'S fu?ﬁ%i sul??tr Ht°§&n8$ %n ag]rkyrflo’re ke It“ﬁ
aforenEmtleﬂﬁ@mgﬂoumwcfmhykmmg tirgde Imiterograyfs, aadinol egoupisheamdse
specified i %resegg des rlgt %n wi th_the terg1gerfluoi%%fted aIkyI
we intend enggld Fﬁﬁ@ c5281 ky FOgr otPS 581 5Bove®

wherein nomaﬂfkazrlamﬁaohydaﬁgmmﬂhom aimn*ﬁ;ﬂnanﬁﬂ lﬁy‘eflld@orlﬂkk}all@ﬂéldo

Exanpl e of perfl rln ed al roups 35 are sostance
Er T uor omSEnAmy B AR 5 B oo P ERb 5 D esaTreot 1
1, 2- d|qu0&mmﬁhybs 1 fpi 3;353ahekaflﬁormpnamyhez yhlhpncafhenylanlnNVth

the te al kenyl intend a straight or - C6_al kenyl

or alk%%;laéigéglgag o) ge%p&po, ary canony amino,
alkoxycarbonylamino; hydroxy groups and derivatives thereof
such as, for instance, alkoxy, aryloxy, alkylcarbonyloxy,

arylcarbonyloxy, cycloalkenyloxy or alkylideneaminooxy;

carbonyl groups and derivatives thereof such as, for
20 instance, alkylcarbonyl, arylcarbonyl, alkoxycarbonyl,
aryloxycarbonyl, cycloalkyloxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl; sulfurated

derivatives such as, for instance, alkylthio, arylthio,
alkylsulfonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl,

25 arylsulfonyloxy, aminosulfonyl, alkylaminosulfonyl or
dialkylaminosulfonyl.

In their turn, whenever appropriate, each of the above
substituents may be further substituted by one or more of
the aforementioned groups.

30 Among these latter groups and unless otherwise specified in
the present description, with the term perfluorinated alkyl
we intend a straight or branched C,-C, alkyl group as above
defined, wherein more than one hydrogen atom are replaced
by fluorine atoms. Example of perfluorinated alkyl groups

35 are, for instance, trifluoromethyl, 2,2,2-trifluorocethyl,



5 instance, vinyl, allyl, isopropenyl, 1-, 2- or 3-butenyl, isobutylenyl,
hexenyl, ethynyl, 1- or 2-propynyl, butynyl and the Ilike. Fromall of the
above, itwDa3olwer to the skilled nan that any group whi eeTERIE0SSaE been
identified as a conposite 10 name such, E for instance, cycloal kyl al kyl,
aryl al kyl , heterocyclyl al kyl, al koxy, yl thi o, aryl oxy, aryl al koxy,

het er ocycl yl gxy,. hetero cIyIaI oxy | kKykc on and |ke as to
be intendeé’gs%égﬁygﬁff ﬁaﬂry cgh)'s{f%ugd§ ?r§n1gﬁxuor lmg %k Q
derives. 1%hAs ldkeexanple, the tern1heterocyc|y| alkoxy stands for an

al koxy (e. g &§$|Kyl'°§é%§ agﬂggpagtgfr?ﬁ tyted. g?gdzg?$%5%PYQni Qroup

Phar maceut i npounds
t he aci d addiahictiedsald, scyi tdilkemyrlgarde calkynganigrowp g.suchrias, for

hydrochl ori.c, dr obr.om su erchlorlc hosphoari c acetlc
trlfluo$oa&§FF@% Sr opl GH &, EE¥EOH¥§ BEEEFE L ox Ficﬁg GFont SUREN T

mal ei c, tanbabwmylemyﬂntbekmmgb;cethynyanld, nandaﬁpropymytyukmmymmlc, 25
i set hi oni ¢ a d §F||C£FIC acid, as well as the salts with inorganic or

or gani ¢ ba$ Rali or alkaline-earth netals, especially sodium

pot assi um F(i‘@llnCIa]ﬂ] oy f nﬂgmea]bum h;‘zdr axi deearcaroboﬂﬁ eskidrl da aearboriases,

| I ' f h h .
i Lyl am AEY S0OWE] S Panl RS of 35 pRY P ACCR AR o ads GTTRTRHEF ed

conpounds efnichestioenaspon f&r hﬁpﬂﬂﬂﬁmaedcpylbhekymamuymds afyiatkyla (1)

wherei n on r [ _an tionally spbstituted 35
B b SRy (o he i R YL Sl Cavarea 25573
wher ei n R hiex eaioc@piliyanaiyl, y hehetbbytéglthURYV[)93k914@9ﬁoﬁ§ﬂ%£?02é@6544
-12 sel ect fr al kyl, ¢ al k. oaIkyIaIk l.,. aryl arvl al kyl.,
het erocycl?rfgl P ‘?er%‘@ﬁcl% gﬁylynﬂa?%éi forte™ a%bt\}é’,na?}r}g R1® ?Jén,lgé(% and
m are as aﬁavﬁldabl@adtswhbewhﬁeheﬁtedermwéhLn this class, are the
compoupgs §f, 5, formul 2. (1) whersih fL.L5,8, S19KP 1 5RIE HBLIAL R gnd FS
alkoxy (e.g. alkyl-oxy) group further substituted by a

heterocyclyl group.

Pharmaceutically acceptable salts of the compounds of
20 formula (I) are the acid addition salts with inorganic or
organic, e.g. nitric, hydrochloric, hydrobromic, sulfuric,
perchloric, phosphoric, acetic, trifluoroacetic, propionic,
glycolic, lactic, oxalic, malonic, malic, maleic, tartaric,
citric, benzoic, cinnamic, mandelic, methanesulfonic,
25 isethionic and salicylic acid, as well as the salts with
inorganic or organic bases, e.g. alkali or alkaline-earth
metals, especially sodium, potassium, calcium or magnesium
hydroxides, carbonates or bicarbonates, acyclic or cyclic
amines, preferably methylamine, ethylamine, diethylamine,

30 triethylamine or piperidine.

A first class of preferred compounds of the invention is
represented by the compounds of formula (I) wherein one of
Ra or Rb is a hydrogen atom or an optionally substituted
35 straight or branched C,-C, alkyl group and the other is a

group -COR' wherein R' is an optionally substituted group



are as above defined, R2 is hydrogen and mis 0. Another class of preferred
conpounds of the invention is represented by the conpounds of formula (1)
wherein owe 08014040 Ra or Rb is a hydrogen atom or an opti ecaldPyg2/esskst it ut ed
strai ght or branched Cl1-C6 al kyl group_and the other is a group - CONHR
wherein R is a hydrogen atomor an optionally substituted group sel ected

from al kyl lLgal kyl. c | Ky yl, ero yl 15
or heteroc?gﬁ%%gngl%¥gg sé?k?gfthégggéé}kg%d ﬁi?é¥é$i%gi%%%§ih1§%%§%S
above defi aeglaMiyé , priefrermcery,clwilt b hétsrotussylatkyl he asomeduntsrof
formula (1),wherein is,a group--CHRARS wherein R4-and.R5 are as above
defi ned, bP¥ehy8P8§§h'§%u %%i%g%.mZ%F r&ﬁréko%faééfﬁﬁe%referred conpounds
of the invebireonpreferepd eserittddnbythhe cdrpaundaref tlog mabapplihdehes£i n

one of _Ra_or is hydrogen atom or an opti y substituted_ _straight
or branthed €™ a(llayl‘%b‘?% a %Sheaofgﬁ&ugi s‘%és gV Bepet 'a{?ﬁe gin R
is a hydrogee asoabokeatiedphednak] yis subitdder echdymouijps el ected from al kyl ,
cycl oal kyl, cycl oal kyl al kyl, aryl, arylal kyl, heterocyclyl or

het erocycl yl al kyl, as set forth above, and R1, R2, R3 and m are as above

defined. 3@nbkherprelfsy edf Widfigrrdd scohpsandar @ft heheornprentdonf is

def i ned, \ REPE SRFAFB0e R arn T MRS tor Por LOF BEa 0 T SHSAAE @Biothds of

t he i nv@ent Ran ds RBS5 ilse ekgdiredeny aftlven carpannds tdforfalriyul eulfd i tves@i n

one of Ra or Rb.is a hydrogen_atom or_gan optionall ubstituted WO

031 014090 FEFPERES) HsT: “S0RSA S r Ay gr LOF BPEACHeAAaL- G aPRDE® grdus® and

t he ot her iggoap gr-agWHRSO2Rhaaeinei IRR 1s aa oplidedakhny sithet i tart edamgr oup

el scted rrap sl ovoledlig el sl igh Al aalgl

and m are agcabatrydef ingdlodhica 41nafler redyl Wi taiyl d1kiyd ,Cl kstSer ot 1yie

Conpongs g& heterocyclylalkyl, as set forth above, and R;, R,, R, and
m are as above defined.
More preferred, within this class, are the compounds of
formula (I) wherein R, is a group -CHR,R; wherein R, and Rs
are as above defined, R, is hydrogen and m is 0.

20
Another class of preferred compounds of the invention is
represented by the compounds of formula (I) wherein one of
Ra or Rb is a hydrogen atom or an optionally substituted
straight or branched C,-C, alkyl group and the other is a

25 group -COOR' wherein R' is a hydrogen atom or an optionally
substituted group selected from alkyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heterocyclyl or
heterocyclylalkyl, as set forth above, and R,, R,, R; and m
are as above defined.

30 More preferred, within this class, are the compounds of
formula (I) wherein R, is a group -CHR,R; wherein R, and Rq

are as above defined, R, is hydrogen and m is O.

Another class of preferred compounds of the invention is
35 represented by the compounds of formula (I) wherein one of

Ra or Rb 1is a hydrogen atom or an optionally substituted



formula (1) wherein RL is a group -CHR4ARS wherein R4 and R5 are as above
defined, R2 is hydrogen and mis 0. 10 Another class of preferred conpounds
of the irwenBionds s represented by the conpounds of formeCa/EPb)/osster ei n Ra
and Rb are both hydrogen atons and Rl, {2, R3 and mare as above defined.
Mre preferred, within this class, are the corrpounds of 15 forrmula (1)

wherein R hs_, g;:o%qb Qﬂﬁlgﬁ c\i\,h%re(x_,n 5;11(%11 ?err ara%dastﬁgogghggfl %eda R2

is hydrogen andImoi s cl ass d conpounds o
i nventi on gsoupeptS€zBht adhebyslmheR 'cobhpoandopsfl dneliyl ssylst whdrest ngowep of

20 Ra or yd n or Iy rai or
branched 2% E%%FE E%g@ tﬁégg}lherg?gfgégg fl ng?g%%%ﬁgﬂf ir‘ther L
substi t ut edry&aﬂkyﬂed Hert@noaiyiqﬂ]y,l @ycheaékytﬁtkylalhyylalaksylsearr forth

het er oc clégal kyl aé et _fo (ﬁove gn Rﬁ m are as above
def i ned’ REFe BFEr 8t r & t?\l Pri% ?ass 1 hi! % hpounds of
formul a (1 Mowkeret&fddred, av\grtcmn ﬂrlEéREo:l\dw ei ar84 tdngl Bbmpanadas above

defi ned, i s dr and mi . Specific e es of preferred
conpounds R%Prf“bltrﬂéul (3:9( I"}heo’?el%oﬁlt e® i %vgﬁf’ égﬁ)#(bn‘&]??§&r% ghea?‘%r R of
phar maceut beal by abe¢eptaliiaecdal R§,1sarrgzdﬂogen and m is 0.

4- (4- Oxo- 6- propi onyl am no- 3, 4-di hydr o- pht hal azi n-1 - yl net hyl ) -benzoic acid
met hyl ester; 2. 4-[4-Oxo-6-(4-trifluoronethyl-benzoyl am no) - 3, 4-di hydr o-
35 phtial azahbtheyl nEidpd | obenzaiferacidl gehbpylinést ef W= 03hQ024830n is

PCT/ EPO2/ 08544 - 14 {6-] (Furan-2-carb amn x0- 3, 4- di hydr o-
it hal ast n2PBSPRETIGE) THeri cCOraHe 19T Eetapia 1) ulFeln® i TS

4. 4-[6- (3, AavDatret hoxyr b@mxglea}rnmw-md)ﬁﬁ 4Rrd) h@dramd m are as above
pht hal azin t hyl ] -benzoic acid nethyl ester; 5

5.4-[6-(3- éﬁ#i}g‘éntyl - pr opi onyl am no) - 4- oxo- 3, 4- di hydr o-

pht hal azi nMbrgl netdfddrd@nzaiichda delybs hydlaest,er ar6. the compounds of

4-[ 4- 2- py|l_- pe ano. 0) - 3, 4- di hydr
St hal T DESEPRASL T SR Wi SR et Ry PUBL R, wherein R, and R,
4-{4- Oxo- 6aﬁ:3 &3- hbb{zbuaéﬁﬁrﬁéayl Rphfmmgdxwgeard@]n&mlls 0.

Another class of preferred compounds of the invention is
represented by the compounds of formula (I) wherein one of

20 Ra or Rb is a hydrogen atom or an optionally substituted
straight or branched C,-C, alkyl and the other is a group,
optionally further substituted, selected from alkyl,
cycloalkylalkyl, arylalkyl or heterocyclylalkyl as set
forth above, and R,, R,, R, and m are as above defined.

25 More preferred, within this class, are the compounds of
formula (I) wherein R, is a group -CHR,R; wherein R, and R,

are as above defined, R, is hydrogen and m is 0.

Specific examples of preferred compounds of formula (I) of
30 the invention, optionally in the form of pharmaceutically
acceptable salts, are:
1. 4-(4-0x0o-6-propionylamino-3,4-dihydro-phthalazin-1-
ylmethyl) -benzoic acid methyl ester;
2. 4-[4-0x0-6-(4-trifluoromethyl-benzoylamino)-3,4-dihydro-
35 phthalazin-1-ylmethyl]-benzoic acid methyl ester;



10 di hydr o- pht hal azi n-1 -yl net hyl }-benzoi c acid nethyl ester;

8.4-{6-[ 3-(3- Met hoxy- phenyl ) - urei do] - 4- oxo- 3, 4-di hydr o-

pht hal aziwob3gl4ved hyl } - benzoi ¢ acid nethyl ester; 9. PCT/EP02/08544

4-[4- Ox0-6- (3-p-tolyl-ureido)-3, 4-di hydqg-phthal azin-1- ylmethyl]-benzoic
acid nethyl ester; 15 10. 4-{6-[3-(2, 4-Difl uoro-phenyl)-ureido]-4-oxo-3, 4-

di hydr o- phtiha) azi n: 1=yl nethyl 1- i c_acidh npthyl esters -

4-{6-[ 3-(3?34-{1 {1 Bﬂ%%ﬁn%%ﬁ%ﬁ ifﬁ%‘g] 3@ 4&/3 £54 Hinydds

di hydr o- pht haplatzhal 4z i rethimgtinehy dhenzria awihytedsterestar;

ot hal azi nd~ 31 Ft 1] -Bihe Bl S Der LD £ o3, 4-ainyazo-

4- (6- Ami no- 4-pixichd] dz th-hidy ngtihh] deemediq | awtdylgthyberesier aci d net hyl
gf\% ol a%i“-n_sgf % ﬁég;% o g%;?e ‘;é&‘f-rzggfolb%ei‘éﬁ’ﬁan‘l‘wa‘)o:é S YA Oy aro-

N- [ 1- (4- Chl orph@ad 1amin- beylye §hyil bxoer®; otk ali diyidt onethyl ester;

pht hal azi n-6-yl]-4-trifl uoromet hyl -benzam-de:. 16., Furan- 2= carboxylic acid
P (4 chl ofo- 4 H B belEvrseon! gt Ry s bt o1 1Y e
17. N[ -(4- Ghhonal 8z fhubrplhetrizyl ) -Heroxamt S, deidl hyelrigyl 3Hster;

pht hal azi n-- y1 1 3,4: 0 et NpXYeDEPZA dese B ey 1) ureido) -3, 4-
N-[I-(4-Chloro- 219591 %- ben yIS-JZl-oxo-%‘I?4-d\{ ﬁﬁ_o_y !

pht hal agi n- 6- 1}y @ cywh ipeha 31 n pt -opl ety de; berlfh i 2-Rriop e eyt arwdiex ;aci d
L o124 5 PR e SO D e g am e
pht hal azi n- 6-phih8r4 Bin+1 ¥ Losonet Inberpheiny | gcid ese thA0 0834 1024,090

PCT/ EP02/ 08544 15 21. 1:-[1-(4:Chl oro-3-f oy oshenzyl ) -4-0x0- 3, 4-.di hydro-
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31. N-{1-[(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo-3,4-dihydro-
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allyl]-4-oxo0-3,4-dihydro-phthalazin-6-yl}-amide;
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49, 1-(4-0xo-1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-3-(2,4-difluoro-phenyl) -urea;
50. 1-(4-0xo-l-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-v1)-3-(3,4-dichloro-phenyl) -urea;
25 51. 1-(4-0xo-l1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-3-pyridin-3-yl-urea;
52. 7-Amino-4-thiophen-3-ylmethyl-2H-phthalazin-1l-one;
53. N-[1-(3-Methoxy-benzyl)-4-0ox0-3,4-dihydro-phthalazin-
6-yl] -propionamide;
30 54. N-[1-(3-Methoxy-benzyl)-4-oxo0-3,4-dihydro-phthalazin-
6-yll-4-trifluoromethyl-benzamide;
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propionamide;
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trifluoromethyl-benzamide;
68. Furan-2-carboxylic acid (4-oxo-1-propyl-3,4-dihydro-
phthalazin-6-y1l)-amide;
69. N-(4-0Oxo-l-propyl-3,4-dihydro-phthalazin-6-yl)-3,4-
25 dimethoxy-benzamide;
70. N-(4-0Oxo-l-propyl-3,4-dihydro-phthalazin-6-yl)-3-
cyclopentyl-propionamide;
71. 2-Propyl-pentanoic acid (4-oxo-1-propyl-3,4-dihydro-
phthalazin-6-yl) -amide;
30 72. 1-(4-0x0-l1l-propyl-3,4-dihydro-phthalazin-6-yl)-3-(3-
trifluoromethyl-phenyl) -urea;
73. 1-(4-0xo0-1l-propyl-3,4-dihydro-phthalazin-6-yl)-(3-
methoxy-phenyl) -urea;
74. 1-(4-0xo-1l-propyl-3,4-dihydro-phthalazin-6-yl)-3-p-
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86. 1-[1-(3,3-Dimethyl-butyl)-4-oxo0-3,4-dihydro-
phthalazin-6-yl1]-(3-methoxy-phenyl)-urea;
87. 1-[1-(3,3-Dimethyl-butyl)-4-oxo-3,4-dihydro-
25 phthalazin-6-yl]-3-p-tolyl-urea;
88. 1-[1-(3,3-Dimethyl-butyl)-4-ox0-3,4-dihydro-
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89. 1-[1-(3,3-Dimethyl-butyl)-4-0ox0-3,4-dihydro-
phthalazin-6-yl1]-3-(3,4-dichloro-phenyl) -urea;
30 90. 1-[1-(3,3-Dimethyl-butyl)-4-oxo0-3,4-dihydro-
phthalazin-6-yl]-3-pyridin-3-yl-urea;
91. 7-2mino-4-(3,3-dimethyl-butyl)-2H-phthalazin-1l-one;
92. N-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
yl]-propionamide;
35 93. N-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
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6-yl)-3-cyclopentyl-propionamide;
110. 2-Propyl-pentanoic acid (4-oxo-1-pyridin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl)-amide;
111. 1-(4-0xo-1l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
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6-yl)-3-pyridin-3-yl-urea; 117. -20 -

7- Am no- 4- pyri di n- 3-yl et hyl - 2H pht hal azi n-1-one 118.

N (4- Oxo-1-pyri di n=3:yl y i_hydr,0-pht ha [ PRGN, -? zam de; 119.
N[ 1. (4- ChieFo. geﬂ%y%%Fﬁg‘gob?,%ﬁﬁl’%?hgdgé-8 it VLD 15%1“ EROT0 onam de.
1??.4ht[;;f4-114f?ih*ﬂi?ypbchalﬁ@ﬁﬁiﬁbxﬁjnuhqa1ﬁﬂhaJaz:p-6-

yll-4a-tri rogetnylyReRZ s n-3%v° —4- Galhoxyl LC -

[ 1- (4-chl orlg?’begyfp)-o Pogoggp,rg%&flh;d ymerbd: gz%néggy?ﬁff’aﬁﬁgégléﬁbn;zz. |
htLI[(4-fhlor?;@bhi@#%fzblyﬁﬁﬁrdaﬂlhyd{g-phthalgzhnaﬁh él]-SﬁCﬁlnan!c 20|d
et hyl ester; . 1-(.4- rosbenzyl ).- 45,0x0- 3, 4-di hydr o-pht hal azi n- 6-

yI]-3-é§cIg%ént3IJ%t%ppggéﬁgae;8#%§¥§¥2-Pjépgﬁpp%nfgﬁéﬁénaéiH?meLﬁyi
Elig4izh£§ro-beﬁi@ihﬁ?&f?@hﬁhﬁfﬁf%?ﬁfwuﬁquﬂifﬁﬂ aglnéG-yI]-anlde; 125.
0-ReNnzayl,) 3. 9%%+3 514! rQ-_phthalazl 129 4. _3_ -

V113 (-t AP udr e oo Srpr Phat) -3788-0262 By din-3-yinetny1
1-[ 1- (4- Chl ord; bedityyJrd-ixtch &) bz ich -Hg-dr o phtdeal azi n- 6

|1-3-(3- - | ) - L ..30.127. } )
T B bR Beok 18b 88y aiia o metin o3, 4-dibgdrgrphshalazinr | oo
128. 11§ 1- (4-6 Doy 3 heywidin-B -oxlo-B;<k di hydr o- pht hal azi n- 6-

yl']1-3-(2,4-difl uoro-phenyl)-urea; , 129, .

& onitdro- dery PP By ot ar ks e byt Al RO Radagin-1-one

yl ]-3- (3, 41dBchNerd—plenr-pyuidan-30yAdetbt090 , PCILRPA2H60B8h44ala2ind 30.
1-[1-(4-Chlor :bf”5%“£'4'° 0- 3, 4- di hydr o- pht hal azi n- 6-

y1]-3-pyridi e 3 e asT’

7- Am no- 4- (49ChNera-Herzhll pr2Hbphtirdl) a2d-nxb-3né-diBgdro-phthalazin-6-

N-[ 1- (4:- Cyanao-penzyl ) - 4- 0x05 3, 4- di hydr o- pht hal azi n-6- 5 yl ] - propi onam de;
133. N7 1-(4-%@%%%%%%@?1‘)‘1-%'“0- 3, 4- di hydr o- pht hal azi n- 6-

120. N-[1-(4-Chloro-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-

yvl]l-4-trifluoromethyl-benzamide;
121. Furan-2-carboxylic acid [1-(4-chloro-benzyl) -4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide;
20 122. N-[l-(4-Chloro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
vl]l-succinamic acid ethyl ester;
123. N-[1-(4-Chloro-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
yvl]-3-cyclopentyl-propionamide;
124. 2-Propyl-pentanoic acid [1-(4-chloro-benzyl) -4-oxo-
25 3,4-dihydro-phthalazin-6-yl]-amide;
125. 1-[1-(4-Chloro-benzyl)-4-0oxo-3,4-dihydro-phthalazin-6-
yv1]-3-(3-trifluoromethyl-phenyl)-urea;
126. 1-[1-(4-Chloro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
v1]-3-(3-methoxy-phenyl)-urea;
30 127. 1-[1-(4-Chloro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
v1]-3-p-tolyl-urea;
128. 1-[1-(4-Chloro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
v1]-3-(2,4-difluoro-phenyl) -urea;
129. 1-[1-(4-Chloro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
35 yv1l]-3-(3,4-dichloro-phenyl)-urea;



yl]-4-trifluoronethyl-benzam de; 134. Furan-2-carboxylic acid

[ 1- (4- cyano- benzyl ) - 4- oxo- 3, 4 di hydr o- pht hal azi n-6-yl]-am de; 10 135.

N-[ 1- (4- Qyardiob®aryl ) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 6- yl ] PEuEPoOIeass€ aci d
ethyl ester; 136. N-[I-(4-Cyano-benzyl) »4-0x0-3, 4-di hydro- pht hal azi n- 6-
yl]-3-cycl opent yl - propi onam de; 137. 2-Propyl -pentanoic acid

[ 1- (4-cyan enzy 4 20 4 15 di dro t hal,azi I 38.

1-[1 - (4 Q/gr%(t)b bénﬁ)ﬁ) 4)%%01”? ppd P(E ré: p%ghgl 42A B8 ARk i8, 1428,
yl]-3-(3-tri f:{/hb{bfmyi‘lycﬂlqnhbﬂylaum@a 139.

1-[1-(4-Cy 40 dlhdro ht bal C .
yl]1-3-(3-ne %?ﬁbx? éﬁ&#ﬂ 3%e§hﬁ E Bﬁ %ﬁ ﬂa§a21n l-one;

1-[1- (4- Cyana-. b@nz[;ll-)(~44-cg'>acmo3bénmyhydr490p1bt—Baﬂaduhy&roybhtﬁamatd)hy6—ur ea,
141. | - (4- %/ﬁno benz # éAf 0x0- 3, 4- di hydr o- pht hal azi n- 6-

yl 1-3-(2, 4- di YT UOP O phen ) Tt ea; 142.

1-[ | - (4- Cyanae-.bengyl-)(<4cyeaod béndivily ddecogbtBakadihyG8rd5phthalazin-6-
yl]1-3-(3,4-dichlo h

1-11-(4- q/anoygL éy’ff ﬁf%‘%%o tietméljr ﬁ%ll?%ar%q%al azi n- 6-

yl]-3- pyrldBm-wakaMF@&paibéxyllc acid (4-cyano-benzyl)-4-oxo-3,4-

7- Am no-4-(4 - benz 2H: h zin-l-one; 145.

N-[I-(3-Fl uor%y ?/Tlf %h%]x%zg? ﬁa#ﬁﬁ%l%%‘t hal azi n-6- 30 yl ] - propi onani de;
146. Nedl - @Q35H mer[a-—l:(@nzyla)noél-b@naya 4-4diolrpdBo4phtihgliasi-phéhalazin-6-
yl]-4-trifl uorgﬂe : benzam de 7 Fqir an- 2-carboxylic acid
[1-(3-fluoro-b ﬁn‘?&bc 33911%.%%( -Phtai azi n-6-yl ] -ami de; 35 148.
N-[ I -(3-Fl uarea- Imer[zty—l (U—~yexo—Bdehzgdilnydr- 0xphBhaI—dthyd&‘ro phihalleeinafic acid
et hyl ester; 0 /014 90 PCT EP02/ 08544 -22 149.

N- [ 1- ( 3- Fl uor¥%: z§/¥§ DERHVHBFHt hal azi n- 6-

yl]-3-cycl apgent Ql—mfo@gllommtdaplclablci PLepylependaneneyatid-oxo-3,4-

[ 1- (3-fluoro- x034d ht hal azi n-6-yl]-am de; 5 151.
1-[ 1- (32Fl uor e%’é‘%ﬁ%/ﬂ)’h kA éd?ﬂ{/a"i’"g %t hal azi n- 6-

138. 1-[1-(4-Cyano- benzyl) -4-0x0-3,4-dihydro-phthalazin-6-
y1]1-3-(3-trifluoromethyl-phenyl) -urea;
139. 1-[1-(4-Cyano-benzyl)-4-o0oxo0-3,4-dihydro-phthalazin-6-
yv1]-3-(3-methoxy-phenyl) -urea;
20 140. 1-[1-(4-Cyano-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
yv1l]-3-p-tolyl-urea;
141. 1-[1-(4-Cyano-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
y1l]-3-(2,4-difluoro-phenyl) -urea;
142. 1-[1-(4-Cyano-benzyl)-4-ox0-3,4-dihydro-phthalazin-6-
25 y1l]-3-(3,4-dichloro-phenyl) -urea;
143. 1-[1-(4-Cyano-benzyl)-4-o0oxo0-3,4-dihydro-phthalazin-6-
v1]-3-pyridin-3-yl-urea;
144. 7-Amino-4- (4-Cyano-benzyl)-2H-phthalazin-1l-one;
145. N-[1-(3-Fluoro-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
30 vl]-propionamide;
146. N-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
vl]l-4-trifluoromethyl-benzamide;
147. Furan-2-carboxylic acid [1-(3-fluoro-benzyl) -4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide;
35 148. N-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-

vl]l-succinamic acid ethyl ester;



yl']-3-(3-trifluoronethyl -phenyl)-urea; 152.
1-[ 1- (3- Fl uor o- benzyl) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 6-

yl ] - 3-( 3-wetlhoxap9phenyl ) -urea; 153. PCT/EP02/08544
1-[1- (3- Fl uoro- benzyl) - 4- oxo- 3, 4- di hydr g, pht hal azi n-6- 10
yl]-3-p-tolyl-urea; 154.

1[1(3FI 10 yl dro t hal,azin-6- .
yl1-3-(2, 4 If|§§Qi é %&Pégargenzy?é OQQ 9,4 é&ﬂygro phthalazin-6
1-[1-(3-Fl uorxalbem—zq/yc)ld@mwB—plrcmimmhxmqmt hal azi n- 6

yl]-3-(3, 4- |chIo nyl rea;. 15 1
1-[1-(3-F l}g’ro be%f)??)}ﬁ ﬁ%&(‘#g ZlIbdl h?ﬁr th"uaI azi

yl]-3-pyridi n334ycﬂ1hycaam ﬂlﬂ?halazm 6-yl]-amide;
7- Am no- 4-

ht h I I
N[ 1- (35Ma§l ;}I :@yltz? 275318 raliyg Ionpﬁt Ea?am nygrofo’tlﬁ?%ﬁzﬁ ar6“n'_de; 20
159. N[ 1-(3-el3H (bettnzyﬁ])ughf@x@tr&;m—pﬂmémdr Jopteaval azi n- 6-

1-

flu%ro—benzyl)—4—oxo-

11-a-trifl | -b JF |

R

N- (13- Met hyylbem-zwaméltmw&;mﬂﬂyh)ydxmq:rht hal azi n-6- 25 yl]-succinamc
thyl _est

- (5 K99§§|?Beéiyﬁ?-Elggso-b&néwﬁya#59ﬁﬂf%aﬁagiHY%?O-Phtha1a21n-6—

3-Tycl opent y4+3 ps-opo byiackey; 163. 2- Propyl - pentanoic acid

BN Bar i - Benea by GARO R Raf a0t pydrb-BERS a2 3R- 624
3- (3-tri fyLUbrpnte hytd penytd -phesy L6k ea ;

(
[ 1-
id
[1-
] -
- (
[ 1-
]-
1-(3-Me yl 0Xx0-3 dr,0- pht hal, azi - .
i 3((3 né?ﬁ 3 gﬁ Aé %1HP§8 ~be Eé@TX OQ 9 é Hygro—phtha1a21n—6—
]
[
]
[
]
[

1- (3- Met hyyt behzi3 )4 -4d potol & cb-shdrpdl Jo-ydddial azi n- 6- 35
ol,yl -ure /014090 P /EP02/08 4

1> (BB et By R 109503 PRnaY Ny aPooBRE RafagHRVEFS phthalazin-6-

- 3-(2, 4- di¥l va3 eoyphiadin 3w eajred68.

1(3|ve | - henz 4-di hydr o= ph

"3 (3, a0 chl oPBBReayIy Erearo-BEaagLy 2 pRERT1 2z in-1-0ne;

| - ( 3- Metlisl.- Menzyl(B- m90h913béndyhydﬂeoﬂbthaﬂadnhyﬂro -phthalazin-6-
yvl]-propionamide;

20 159. N-[1-(3-Methyl-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-

yvl]-4-trifluoromethyl-benzamide;

I
1
I
I
I
I
I

y
[

1
y
1
y
1
y
1
y
1
y
1-

160. Furan-2-carboxylic acid [1- (3-methyl-benzyl)-4-oxo-
3,4-dihydro-phthalazin-6-yl}-amide;
161. N-[1-(3-Methyl-benzyl)-4-ox0-3,4-dihydro-phthalazin-6-
25 yvl]-succinamic acid ethyl ester;
162. N-[1-{(3-Methyl-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
yv1]-3-cyclopentyl-propionamide;
163. 2-Propyl-pentanoic acid [1-(3-methyl-benzyl)-4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide;
30 164. 1-[1-(3-Methyl-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
v1]1-3-(3-trifluoromethyl-phenyl)-urea;
165. 1-[1-(3-Methyl-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
v1l]-3-(3-methoxy-phenyl) -urea;
166. 1-[1-(3-Methyl-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
35 yl]-3-p-tolyl-urea;



yl]-3-pyridin-3-yl-urea; 170. _

7- Ami no- 4- (3- Met hyl - benzyl ) - 2H pht hal azi n-1-one;  171.

N-[ 1- (2, 4WDioslolwp®- benzyl ) - 4- oxo- 3, 4- di hydr o- PCT/EP02/08544

pht hal azi n-6-yl ] - propi onani de; 10 172. _»3.

I\Hﬁ I(2 4- Di%ch: ]ciro :)enfzyl) 4- oxo- 3, 4-di hydéo- ok ’ -
pht hal azi n- 6~y ri nzam de; a ykic aci
[1- (2, 4-di chI or O- éan>:/3 %&éﬁkggghgwﬁyg?héd% pr31t haﬁ Vnyégfl%hgl%ggﬁ 174.
N-[ 1- (2, 4- Di chl brd= bangydd fexe=-Fend hyadres; 15
RPEP?LaZ'n&?g%:grz%ggﬁggﬁ}%xﬁcbgng§ﬁxl468§8r3 &7élhydro -phthalazin-6-

pht hal azi n- 6-y1]~=3- t3/c4 operhidrprdps rmﬂa)mtcteea 176. 2-Propyl - pent a.nO| c acid
[11[ (121(450“ Lﬁ[gr g‘iggé'ziﬁ %hgiobéngyg gfggg?t,H@hmarg_ghkhm%n_szo 177.
pht hal azi n- 6-yl1] - 3—1@18£id1rﬁ+31mbﬂm¢wj - phenyl )-urea; 178.
éh{%afaZIn@g%hl9r%m?§%ﬁé{%oxM8{ﬁg§ #fgﬁpxgranggthala21n l-one;

1-[1- (2, 4- Di7ghl dir- dlbdﬁzyll—p-léthd\m@oSbéndyhydﬁeozE -3,4-dihydro-

5 o e ol SFodapicn

pht hal B2i n162y| N~-31( 2244deLIch¢D@opbenyy)L-) uﬂeaxo 384-dihydro-

oht hal a2 n- 6 T SHEE A AT O s Sl da -ngpappi e

1-]1- (2,4-EWGhIEumabeﬁzybrb4xyi063 4adiiflydr 61- (2,4-dichloro-benzyl) -4-

pht hal azi n- 6 83.

7- Ami no- 4- (2, %I%h oé}%)lg %gﬁt%f%%%§%l n- <E}mlodnee’ 184.

N- (4- Oxo- | 1ql4| N[ ri-—32y|4ﬁ=E>tLh§n[L0394banhydll)e%hkhaBaén—dihﬁdyb_}- pr opi onam de;
ooyi) et I R AR B S A B H0 6544 - 24 186,
Fur an- 2- carlbﬁxyN’—c{1ad|2d46@-10hdnolroqbenewm -8-ypkpeB hytdihydro-
I?<11 ?4d&gd;oq%&éfgl n@%ﬂ@%%&/f@fﬁﬁclc?%e%dt% {ﬁﬁ%a oe{lza}mni -;yI ) -succi nam c acid
et hyl estefj76. 2-Propyl-pentanoic acid [1-(2,4-dichloro-benzyl) -4-
0x0-3,4-dihydro-phthalazin-6-yl]-amide;
20 177. 1-[1-(2,4-Dichloro-benzyl)-4-ox0-3,4-dihydro-
phthalazin-6-yl]}-3-(3-trifluoromethyl-phenyl) -urea;
178. 1-[1-(2,4-Dichloro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-3-(3-methoxy-phenyl) -urea;
179. 1-[{1-(2,4-Dichloro-benzyl)-4-ox0-3,4-dihydro-
25 phthalazin-6-yl]-3-p-tolyl-urea;
180. 1-[1-(2,4-Dichloro-benzyl) -4-oxo-3,4-dihydro-
phthalazin-6-yl]-3-(2,4-difluoro-phenyl) -urea;
181. 1-[1-(2,4-Dichloro-benzyl)-4-oxo0-3,4-dihydro-
phthalazin-6-yl]-3-(3,4-dichloro-phenyl)-urea;
30 182. 1-[1-(2,4-Dichloro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-3-pyridin-3-yl-urea;
183. 7-Amino-4-(2,4-dichloro-benzyl)-2H-phthalazin-1-one;
184. N-(4-0xo-1l-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-propionamide;
35 185. N-(4-0xo-1l-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-4-trifluoromethyl-benzamide;



5 188. N-(4-0Oxo-1-quinolin-3-ylnethyl-3,4-di hydro- pht hal azi n-
6-yl)-3-cycl opentyl - propi onam de; 189. 2-Propyl-pentanoic acid

(4- oxo- | -woionok40pe 3- yl met hyl 3, 4- di hydr o- pht hal azi n- 6-yl ) PariE®e2/085100.
1- (4- Oxo- 1- qui nol i n- 3-yl net hyl - 3, 4- di hygyo- pht hal azi n- 10
6-yl)-3-(3-trifluoronethyl-phenyl)-urea; 191.

1- (ﬁ)céo(g-néiﬂgbfgp legﬁ%%&%1§c gEQéerAQQ&Bahaahgnolln 3-ylmethyl-
1 (4- Oxo- 1 -qud n©+dmﬁdy¢fm1nﬁwl&md6+wh)rﬂarpm¢1al azin-

6-yl) - 3- Ly 5.1

1- {4)Q<opl E1(i|%wyno in-. XE te %%llrlo%lﬁl 3| H’;}H‘Féhb’%t ﬁél agllﬁydro phthalazin-
6-yl)-3-(2, 4- @f?lhﬂ$ﬂﬁ@¢ﬁ§@dq -arkd; etHPY ester;

1-(4- Oxp- 1- I t hal

5- §|) 39(31 %h?c ﬁgr§l¥hgﬁ§?¥58§%% %L¥égeghgﬁ Ea aéﬁﬂydro -phthalazin-
1- (4- Oxo- 1- qué apl j 13 3eyt hepdryt v B; e ob hymhrai gt hal azi n- 20

6-yl) - 3- pyr, |n3 | _

7- Am no- QL%I%I’IO| | r113¥r pﬁ;lngfﬁ%gggﬁ-cphfﬁﬁafiam one qui@ﬁlln 3-ylmethyl

N[ 4- O(O 1- (231 4+ dipdooepitytha benzy+ § - 3] ¥-atnhyelr o-

R[4 Oco- | 08 AT mar FULBaAGy Py Vg thvhyd, 4-ajhvaro-phenalazin-
pht hal a2i n- 6- §'+:}r1)4-31=(3+tmrﬁlmmhettiﬁn]zéphetwl)199rea3ur an- 2- car boxylic acid

 4-0x0- 1 (241 ) Yor et s benawl - 34 s 01 ol Br b B 0

200. N[ 4- 01( Iuor 4=drh
pht hal azi n- 6- §'+:}'lsu3:€(31anem@cyfbleértvyl ﬁsrtﬁ, 30 201.

N-[ 4- Oxo- 1~(2- t i f| u%r onEt. ﬁt}lll P%%%XB’) 5@5,@!%% dé]:%dro—iphtha

pht hal azi n-1 yI] & ope propiona pen%%ﬁ%?é acid
[ 4- oxo-1-(2- t6+?lhe3epet®yy1bmmayj) 3, 4- dlhydro phthala2|n 6-yl]-am de;

203, b 2, L Lo TR ety a0 e B0 ain-
PCT/ EPO2/ 0854&—y1)2{=33-2021r 4—1d:[ﬂl®ooe—]p}@®ayl)-fum;orret hyI benzyl ) - 3, 4- di hydr o-
e TS b AR 6 g -atmaro et
pht hal azi n-6 &+le-b-th@4d1wh&nro phenyl) urea,
195. 1-(4-0Oxo-l-gquinolin-3-ylmethyl-3,4-dihydro-phthalazin-
20 6-yl)-3-pyridin-3-yl-urea;
196. 7-Amino-4-quinolin-3-ylmethyl-2H-phthalazin-1-one;
197. N-[4-0xo-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-propionamide;
198. N-[4-0xo0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
25 phthalazin-6-yl]l-4-trifluoromethyl-benzamide;
199. Furan-2-carboxylic acid [4-oxo-1-(2-trifluoromethyl-
benzyl)-3,4-dihydro-phthalazin-6-yl] -amide;
200. N-[4-0x0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-succinamic acid ethyl ester;
30 201. N-[4-0Oxo-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-3-cyclopentyl-propionamide;
202. 2-Propyl-pentanoic acid [4-oxo-1-(2-trifluoromethyl-
benzyl)-3,4-dihydro-phthalazin-6-yl]-amide;
203. 1-[4-0xo0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
35 phthalazin-6-yl]-3-(3-trifluoromethyl-phenyl) -urea;



5 206. 1-[4-0Oxo-1-(2-trifluoronethyl-benzyl)- 3, 4-di hydro-

pht hal azi n-6-yl]-3-(2, 4-di fl uor o- phenyl)-urea; 207.

1- [ 4- Oxo-wo(03/01400d | uor onret hyl - benzyl) - 3, 4- di hydr o- pht hal ®giTrEP62/¢d5)4 3- ( 3,
4-di chl or o- phenyl ) -urea; 208. 295

1-[4- Oxo- 1-( 2- trifluoronethyl benzyl) -3, 4-di hydro- 10

pht hal azi n-,G-yl r|d I
7- Am no- 4- g4tr#f ?h§? %gﬁgé r?ﬁggRY%aFg?FXl? Onedl dggt forth
above, the prphxhﬁﬂdznnfﬁka&+3ﬁ]3*meﬁhnxyrphﬁhxﬁﬂ+wﬁ®a1none derivatives of
formula (I pr.e a, fyrther.object t et ,i nyepkion. The
conpounds é Fni? fPflaﬁg “ERS E&HS% c%ﬁ }c§?P9§$chépt§%ﬁ¥és§Its
t her eof, may ﬁhth&ﬂ&zxﬁﬂ&&y&i#Inpftqﬂyﬂxureaxxnwn|S|ng 20 a) reacting a
conpound of, for II) rel ave the above
reportég n@gﬁlngu[g & H&I ?e%?éggﬁg %EeEEY%Qgﬁ it %lﬁ§§ﬁ?table 25
phosphi ne derpwﬁhalaziﬂ%ﬁﬁyllﬁﬁszxgndxﬁmuonuahhnnyme-aunditlons So as to
obtain a cgapou d qf forqu L }4 90 P / P02/.085 -26 O NH2
D410 (111) (Roﬁn‘ﬁ@ OrR V\Agré b °§°5fe§ 3sp% arF’o% g érgre the
phosphi ne Iiqﬂmhaléﬁlmfﬁﬁglhg&{hbA@aﬁmmmutdﬁpHanymM{uiddI) with an 5
al dehydi c R he _presence_ of abl e |n ent, so as
g 2H,886
to obtain & ES}n 858F#é32 ﬁ%gHREO8F Pgﬁnﬁﬁgz¥}%0
10 phthalazin-6-yl1]-3-pyridin-3-yl-urea;
209. 7-Amino-4-(2-trifluoromethyl-benzyl)-2H-phthalazin-1-

one.

As set forth above, the process for preparing the amino-
15 phthalazinone derivatives of formula (I) represents a

further object of the present invention.

The compounds of formula (I) and the pharmaceutically

acceptable salts thereof, may be thus obtained by a process

comprising:

20 a) reacting a compound of formula (II)

O
ON
O
(1)
(Ra)n Hal

wherein R; and m have the above reported meanings and
Hal represents a halogen atom, with a suitable
25 phosphine derivative (PL3), under optional reductive
conditions, so as to obtain a compound of formula

(ITII)



Resin,NO (1V) ()mPL3 Hal wherein R3, M P, L, 3 Hal and the Resin are as
above 10 defined; c) reacting the conpound of fornmula (IV) wth a carbonyl
deri vat i weomB/oigwporul a (V) or a nitroso derivative of for®rar&r24854R4- CO RS
(V) R-NO (VI) 15 wherein R4, RS and R ,are as above defined; so as to
obtain the conpound of formula (VII) H Resin,,-.,N(VIl) 0 (R3mA
wherein Ais a group =CR4R5 or =NR , respgctively; and optionally reacting
t he conpound of fornula (VI1) 20 accordi g to any one of the alternative
steps d.1) or d.2) bel ow V\DNH%lO PQIT/ EPO2/ 08544 -27 d.1) with one of
the derivatives of formula (VIIT), * X) or { ), under optional basic
conditions, RCOZ (VIl11), R NCO (I (X, I} scpz (XI) wherein Zis
a hal ogen atom or a suitable | eavipg gfoup and R is as above defined,
so as to obtain the conpound of #ormula (X 1) RO O Resin.-.NO (XI) (R3
)m A wherein Ro i s - COR, -CO\IHF@R§<)-OOOR Pby, -labrR , respectively; or 10
d.2) with a conpound of formula ( I"]I) Rb-Z (X111) wherein Z is a hal ogen
atomand Rb is ahkykin P is a phosphorous atom and L are the

phosphine ligands;
b) reacting the compound of formula (III) with an
5 aldehydic Resin-CHO, in the presence of a suitable
reducing agent, so as to obtain a resin supported

compound of formula (IV)

(Ry)., PL, Hal

wherein R;, m, P, L, Hal and the Resin are as above
10 defined;
c) reacting the compound of formula (IV) with a carbonyl
derivative of formula (V) or a nitroso derivative of
formula (VI)
R4-CO-Rs (V) R'-NO (VI)
15 wherein R;, Rs and R' are as above defined; so as to

obtain the compound of formula (VII)

H 0O
Resin\/N
O )
Ra)n A

wherein A is a group =CR4Rs or =NR', respectively; and
optionally reacting the compound of formula (VII)

20 according to any one of the alternative steps d.l) or
d.2) below



cycl oal kyl, cycl oal kyl al kyl, aryl, arylalkyl, heterocyclyl or

het erocycl yl al kyl as above defined, so 15 as to obtain the correspondi ng
conpound wbD whesabove forrmula (XI1) ; e) reacting the thesTEPI2ISTR
conpounds of formula (VI1) or (XIl) w_bh_a hydrazine derivative of formla
(XIV) R2-NH-NH2 (XIV) 20 wherein R2 is as above defined, so as to obtain

the conpoyn of. . for a or ; (XV1)....respesti Resin,,-,, N N
,R2 Resin' 'alqﬁl \Wlﬁfh, Fé]}g >‘t°%\|xi¥%ﬁe( F%%rrﬁ ~“(‘£‘?33Sm8§21 f\%%mm 5% 03 4000
PCT/ EPO2/ 08544 (x28ocwhdXé&)n RbdeR2opR3pnmalabdsthecRedibhiane,as above
defined and Rl is o] f f a,, -, CHRAR -NHR wherei,p, R4, R5 and

R are as above dgﬁﬁgdwﬂflf rgg@glﬂng(l%(he gﬁg%dwof 3%?% ARDXV) or (XVl)
under 5 acidi cwgerdiihi 0AS i$0 as KGRI Atdie eenmourdiiehbleor Dehaihd)

and, whenever desired, converting it into notger conpound of formula (1)
and/or ?nto a PREMRaGEG iKalls %%CQBPXBI geldpedr néPedtS D A bbobke
process i s an a@@h@gﬁngrggesgrwmhgh(gqm)be carried out according to well
known nmethods. It is clear to the person skilled in the art that if a

conmpound of forrmula (1), prepared cording o the above process, is
obt ai ned as an adm xture gi L somey! their 1b separation into the single
C 2

i somers of formula (1), g~ goegQreing to conventional techni ques,
is still within the scope of the pr in\@ntion.(XHpkewi se, the
conversion into the free conpound (I} ) ndr

according to well-known 20 procedurgs~n tRe art, is still within the

orrespo ng salt thereof,
scope of the invention. According &3 step d, of the process, a conpound of
formul a (Re)m

wherein Rb 1is -COR', -CONHR', -COOR' or -SO3R',
respectively; or
10 d.2) with a compound of formula (XIII)
Rb-Z (XIlII)
wherein Z 1is a halogen atom and Rb is alkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl,
heterocyclyl or heterocyclylalkyl as above defined, so
15 as to obtain the corresponding compound of the above
formula (XII);
e) reacting the thus obtained compounds of formula (VII)
or (XII) with a hydrazine derivative of formula (XIV)
R2-NH-NH2  (XIV)
20 wherein R, 1s as above defined, so as to obtain the

compounds of formula (XV) or (XVI), respectively

H ®
Resin. N ,TI/RZ Resin N ITI/RZ
~-N ~N
(Ro)m R, (Re)m

(XV) (XV1)



(I'l') wherein Hal represents a hal ogen atom preferably 25 bromne, is
reacted with a suitabl e phosphine derivative PL3 such as, for instance,
tri phenyl wbhasphione, tri-n- butyl phoshine, tri-t-butyl phospairreroznssi4 4-
bi s(di phenyl phosphi no) butane. Preferabby, the phosphine derivative is
tri phenyl phosphine 30 PPh3 . The reaction nmay be carried out in a variety

of solvents for. instancg conmprising eth ac t et hyl__propion nd
the like. di met KUEFSHRan te i niéihwmacék‘gmn@%% Ref oz (auCrab8vE
di chl or onet hanedeliiaedf armi atyd ideal gkeppacdt ofeymola 35CARR 0o r NER !

preferred is the, use. .of _ethyl propjonate. The te ature may vary from
about 20C to abH&FrﬁBC&Vg@M%QG‘rﬁCﬁSE /V(?S%?ln- The reacti on may
be perforneg byraddtaggt hdephospvuield cof fsphulaonxyh tdre COrmPownddet
formula (11) or by addin ._solution of (l1) to the phosphine. en_ysing
{r1 pherl phbsphPRSAIEneCERREBERE oS8 offiul 6O I95A5Y; 2% T BETBGUEamRt ¢ eq
into the corresgereung dani vaid vewlénetor mikaitkll) degaeirtd nghei tam o gr oup
in place of the origi nal nitro rouE. | ter ativ&lu)y, vvhg? usir}g_lPLS
reagents ot her aPH&_H tri ﬁ%‘fﬁﬂ“&%spﬂ ne ORI @onpbtihd 8R4 8F nuidt@ 1)2 may
be first conver ﬁﬁrhﬁb@uﬁmcbm&zr gedeptapUer k¥ati ¥Re®bor10 formula (11a) O
02N/ O (lla) R3) m PL3 Hal erein R3, m P and L are as above defi ned,

whi ch has to be properly reduced to the compound of forrmula (I11). The

reductiye ¢padi bhehs tPrbee88P! pyedhr &%, proeerkenihepal | Yansesk for
reducing aromatic nitro derivatives to amno derijvatives and conprise the
use of chefR&EARedr BHGCRRGORGERTstQUYRLASKNPER MREhaAEe, tin dichlori de,

iron and agetig akdr ZidICtfABd JWHAChERI1 Ee8CiiGh Ohel ih@NitiAL if a
trIChlorldgbmpound.(af formula (I), prepared according to the above
process, 1s obtained as an admixture of isomers, their
15 separation into the single isomers of formula (I), carried
out according to conventional techniques, is still within

the scope of the present invention.
Likewise, the conversion into the free compound (I) of a
corresponding salt thereof, according to well-known
20 procedures in the art, is still within the scope of the

invention.

According to step a) of the process, a compound of formula
(ITI) wherein Hal represents a halogen atom, preferably
25 bromine, is reacted with a suitable phosphine derivative PL;
such as, for instance, triphenylphosphine, tri-n-
butylphoshine, ‘tri—t-butylphosphine or 1,4-
bis (diphenylphosphino)butane.
Preferably, the phosphine derivative is triphenylphosphine
30 PPhs,.
The reaction may be carried out in a variety of solvents
for instance comprising ethyl acetate, ethyl propionate and
the 1like, dimethylformammide, dimethylacetammide and the
like, dichloromethane chloroform and the like, acetone, or
35 acetonitrile; preferred is the use of ethyl propionate. The

temperature may vary from about 20°C to about 100°C.



20 Alternatively, the reductive step may occur under catalytic

hydr ogenation conditions in the presence of suitable catalysts, typically
pl at i numwpaBlagpbum or pal | adi um on charcoal . PreferablypcriPovesspound of
formula (I1) is conveniently 25 converbgd into the conpound of formula
(1'11) by using triphenyl phosphine. According to step b) of the process,

t he conpou of _fqr. I I di r.ase educing
30 agent Slr}ghe ars(_:;a%lrrgﬂ ﬁns‘%%n%% bgrggsl?ﬁ%lgngfbo%r%g@gonﬁ e‘néﬁo%%ﬁj% 98 -
cyanobor on sopldrtiide, sbHditle t competndy dfor Dertybi i dEI)WRH3bP14080ing a
PCT/ EPO2/ 08544 'E%pd¥ W%&gylsufﬁgp Qprang'%pd the like, with a suitable

al dehydi c tHGS|n, for |ﬁ§%§hce acﬁ%?ys i'rene or pol yet hyl enegl ycol

resin. Prefidraablugirtde rigshenylplogblihd orrhe - Sempourd hoky phemoxy) HOTyr yl
am nonephyl.ated. resin or 4-(4- fornyl-3-methoxyphenoxy)butyryl (NOVAGELTM
). The Peactd d W%FE%%r?%ﬁV%EFGinE%Q % séﬁ&?%%p%Pégﬂqa%¥E¥V§%¥V%n?,

pr ef er abl y fdiretller ongtthanebe2yr 2n@- tthd | warioet hgrolip abA asleide adi dthby
addi ng an excess aof the reducing ent, 10 gptionally dissqlved into the
Same Sol Vet LA FHF Ho GHEE SR g n RIS HBnpBERERGP
formul a (I Ildtherantharbyt SipHenyigpladsphiepediad utSmpaigd NGt f Fepmabaui(I@C to
about 40C for sui_table tinme. As ap exanple, the reactio may be carried
at about 20€% eaE&EFtl§Qﬂﬁﬁ§Ee%£F?&%ogBiﬁfQQfQﬁQﬁ?Qﬁ %#r¥Y%;fﬁ%08§s

t he compourmdbr@fulaf qromeha (V) is then reacted with a conpound of fornmula
(V) or, alternatively, of formula (VI), so as to obtain the correspondi ng
derivative of fornmula (VII). 20 The reacty¥on is carried out in the presence
of a suitable base, for inst@mNe txiethylam ne, diisopropylethylam ne,

pi peri di ne, sodium carbonate, Tes) (f bonat e, potassium t-butoxide,

sodi um net hoxi de, di azabi cycl oundé {ot assi uMydr oxi de and the Iike,
optionally in the

Ry, P4I_P3 Hal-

wherein R;, m, P and L are as above defined, which has to be
properly reduced to the compound of formula (III).
The reductive conditions to be employed are those

15 conventionally used for reducing aromatic nitro derivatives
to amino derivatives and comprise the use of chemical
reducing agents such as, for instance, tin dichloride, iron
and acetic acid, zinc and hydrochloric acid, or titanium
trichloride. .

20 Alternatively, the reductive step may occur under catalytic
hydrogenation conditions in the presence of suitable
catalysts, typically platinum, palladium or palladium on
charcoal.

Preferably, the compound of formula (II) is conveniently

25 converted into the compound of formula (III) by using

triphenylphosphine.

According to step b) of the process, the compound of
formula (III) is reacted, in the presence of a reducing
30 agent such as, for instance, a pyridine-borane complex,

gsodium cyanoboron hydride, sodium triacetoxy boron hydride,



25 presence of a suitable phase-transfer catal yst. The conmpound of formula
(V) or, alternatively, of formula (VlI), is added to a suspension of the
conpound whoBmoi4mméa (1V) in a suitable solvent such as dipchiEPozossuhane,
di met hyl formanm de, tetrahydrofuran orsphe like. The 30 tenperature is
then brought to a suitable value, for instance from about -70C to about

40C accor dlig 9. biG e LU © L) 0L,V hand the base |5,9008d,

Stirring is car on for & suit e tineg, i'nstance froma

about 15 h@lrd&hy%aOB/KﬂHtDQOr@ﬁ'v&EP02b®85441sta3fce The ppolystioéné oroul a
(VI'l) thus _oht ai ne be further reacted according to any one of the
alternative gteﬁglygeﬁe%lgco& f) O di rectly processed according to step
e). Accor dmfdrabdtyep d. Ithef t hergsbeess, is parta cul as- (8hEobmgbrpeund

ol |0 U2 o RS R SEURBIAGIARLA, drbetve ofuleiml 2
derivative qurn{yqr_@uh@tmy@henw pRtsehhqrpladeri™¥at i ve of formula (XI),

so as to obtain the correspondi n% conmpound of formula (XII) wherein 10 Rb
is a group ¥ feraafiipn COR carcdRPRout- CoDRcher pregeree qlespeguivabye \When

using a conRaydof ﬂfgfeﬁébKQAaiéhlo£8%e£%a£80)2 ZZZLErlﬁiﬁgfééQthél

hal ogen at om and, even nore preferably, a [orine atom his 1 nstance,
t he conpour@dldofaqﬁ’ﬂrlmlaélﬁ (o |a)dcihsng;me¢w=r> neb 'éh%urﬁdbﬁéngoﬁgéﬁt— such

as dighl org %Eﬁg il IBSUeI r%nﬁ% %ﬁﬁé aé‘é’ﬁvé&fu‘:"a&lreéj%ﬂfa@@ Phet he

i ke, andaswta en ad i nstance triethyl am ne,
di i sopropylﬂémtylr@mee repidi umldcafb@hét ecopoumg |dfkeformmel 2| €EX¥bphand of

general fof t%Qr%M{;Lla}a o %ﬂéeﬁ%ﬁrészfa'?f‘dl dedognd,fhe mo*tcurEO

stirred fo out ours, at a tenperature ranging from
about 20C taboaitomowxfoweersmsuaml@rmmcyma@e ekampkeer the f peant a0 X) ,

the reacti g’[é %rédlcralrgqé%gfi%%%?%@a% Ca§o§bgy)%urteagr %lgglrgxcept that the

base may n be requir hé 'l att'er case a catalyst such as
di met hybam no

According to step c¢) of the process, the compound of
formula (IV) is then reacted with a compound of formula (V)
or, alternatively, of formula (VI), so as to obtain the
corresponding derivative of formula (VII).

20 The reaction is carried out in the presence of a suitable
base, for instance triethylamine, diisopropylethylamine,
piperidine, sodium carbonate, cesium carbonate, potassium
t-butoxide, sodium methoxide, diazabicycloundecene,
potassium hydroxide and the 1like, optionally in the

25 presence of a suitable phase-transfer catalyst.

The compound of formula (V) or, alternatively, of formula
(VI), is added to a suspension of the compound of formula
(IV) in a suitable solvent such as dichloromethane,
dimethyl formammide, tetrahydrofuran or the 1like. The

30 temperature is then brought to a suitable wvalue, for
instance from about -70°C to about 40°C according to the
electrophile (V) or (VI), and the base is added. Stirring
is carried on for a suitable time, for instance from about

2 to about 15 hours.



pyridine may be optionally used. Substantially anal ogous consi derations
apply when considering step d.2) of the process wherein the conmpound 30
of formulwo@O%oi49 s further converted into the correspondiPog/HPonessional i zed
am no derivative of fornula (X1), accgfding to well known methods. As an
exanpl e, the conpound of forrmula (VII) may be reacted wth a derivative of

formula (XLLL) wherein Z_i | ogen 5 for instance . brom ne nd Rb_is an
aryl al kyl g#‘gur?rs L}"lcztas?f V\%og§}18%40(§7&I%Cﬁ%féé%ﬁﬁed- 99Y 61° i %f%?l%%, t he
benzyl groupachydwerddorgliaer dradi angy t One coifivehic Griad enretthods. stasording to

step e) of thgtgrocess,.the gongound of . 5 forgula %VII obtgined fromstep
c) or, alt8@nfrivel YT PRECCESKHBORECEFRoPRPAYERPI FOoBEEPNEd from any one
gf st eps chbfdﬁn@“EO éSepedClﬁddﬂt%?&yﬂfaﬁéﬁg,Oﬁnaﬂaﬁﬁfﬁﬂﬂﬁr, thed 1
erivative o or I SO to obtain t carrespondi ng conmpounds o
For mit o | XIPTBPUCREE. o he (Sdan dredcnani ki ) S et Rt an
suitable gehvyeativer efferfitnnld ety )f,oriEdAY e, i sdofdies f¥ eSENESr@hla
hydrazi ne hydrate or anothei h%?razine of general fornula Q%IV) ?nd
stirred at (&Xdui t%btR PenpBlaFaFer™ebe (AR Vat °20c ¥ Bilandd Yo
about 20 heyk$. 35 LeCoHehyD tqe:Ster ife 0bft heophetgss(xthe gpayndse of
formula ( or (XVlI) are reacted under acidic conditions referably in
the presen®@taint GhY (RERIMIRIERT dcowgedrd pd ﬁQﬂWT%ﬂuﬁ i régeEdpound

of forpyl arfl )is GONPLYRESoef f%QmﬁQ'éml!C@R('X_V)-@NI-@GV,l)—(f@(VRbeo{:hUSOﬁ'%'SEended
in a solution of 5-95%trifluoroacetic acid in dichloronethane and the
m xture st*EEBECaiV&l¥enperture ranging from about 20C to refl uxing

tenperat ur gneholArd B dékyburh fEPMEabaUl a5 (v AYL egxh o Abowr)3 hours. 25
Fromthe above, it i's clear to the skilled man that by carryln% out the
above resi Prefexaldy fromalrgsiongéeid and, even more preferably, a

chlorine atom. In this instance, the compound of formula
15 (VII) 1is suspended 1into a suitable solvent such as
dichloromethane, dimethylformammide, tetrahydrofuran,
dioxane or the like, and a suitable base is then added, for
instance triethylamine, diisopropylethylamine, sodium
carbonate or the like. The electrophile of general formula
20 (VIII), (X), or (XI) is then added and the mixture stirred
for about 2 to about 15 hours, at a temperature ranging
from about 20°C to about 80°C. When using an isocyanate of
general formula (IX), the reaction conditions are the same
as above reported except that the base may not be required.
25 In the latter case a catalyst such as dimethylamino

pyridine may be optionally used.

Substantially analogous considerations apply when

considering step d.2) of the process wherein the compound
30 of formula (VII) is further converted into the

corresponding functionalized amino derivative of formula

(XI1), according to well known methods.

As an example, the compound of formula (VII) may be reacted

with a derivative of formula (XIII) wherein Z is halogen,

35 for instance bromine, and Rb is an arylalkyl group such as,



formula (XV), the corresponding derivative having both Ra and Rb as

hydr ogen atons will be obtained. 30 Likew se, when starting fromthe
conmpound wb oBor4emd a (XVI), the correspondi ng derivative @CTEPomEsSa (1)
having one of Ra or Rb, e.g. Ra, as a ?drogen atom and the other, e.g.
Rb, as a group as defined under steps d. ) or d.2), will be obtained. 35

In additio it. rt h ihled c L f s desir of .the
above conpgﬁ)nds o?tggér?%ﬂl tqﬁt)gﬁgi%/ g 70?)%9‘65%}&J?§P€f%gj§§% g%
further comventead ilonadometigpdgccor di ng to conventional nmethods into other
compounds of formula (I), as set forth in step f). As an exanple, the
conpounds of formula (1) wherein both Ra 5 and Rb are ot her than hydrogen

atom; my bedpredarged toacsoedi ng) tmﬂmlﬂheknqmmﬂdqod&hhy reapbiung ao§

onpoun f or,mul as a en nto
anot hergcor?ﬁ&ﬂw&aof %ljr) %?V? ‘%agrﬂ‘ﬁ tgﬁfeg’ §3rre°1ﬁyd‘?g% é]"a v%%EI Flid
Ee|)o| aced 3ycoa1pwddabd>ﬁ gb@mplalg(xar]nan @beaaﬁeagﬂx’mﬁ campowvnds «ff éﬁépylg .
) accordi n varlant of the._process ich a e _intende
o Chi i SEBd )t hd Spr EERHESR MG oy SOBERBRAIOT { GncBYORAFLEF oups
WI thi n bot Reieragtiaiet i ngf matfydnalls or (khe) i ndernegi ates t hiyteah, weheh
could give rise to unwanted 15 side reactl ed to_be properly

prot ect ed SOEEEFPRGIRI CORPORTLSH L thEH‘Hgﬁ‘ué§ LPKeWr¥d) -t he conversi on

of thesg | atfeercdmpOuidieofr eRrrdeRy ot et £d iGO &ay ibe Laghiedpout
according to_known procedures. 20 Pharmaceutically acceptable salts of the

conmpounds @PlVF@Fnul%r?ﬁﬁrQﬁ’ly a1 Be Ay feryamphde r * i Ped RO RIRARICS 8t t he
salts ther @%fd.ra'ﬂinlée lélﬁl'chré)tbé abpeh R Rgat 9z i GONVENIdLta ITEE BPRS1 2 25

The corrpoun s of for a (I1) are known or easily prepared
and stirred at a suitable temperature, for instance

at 20°C, for about 2 to about 20 hours.

15
According to step f) of the process, the compounds of
formula (XV) or (XVI) are reacted under acidic conditions,
preferably in the presence of trifluorocacetic acid, so as
to yield the desired compound of formula (I). Compounds of

20 formula (XV) or (XVI) may be thus suspended in a solution
of 5-95% trifluorocacetic acid in dichloromethane and the
mixture stirred at a temperture ranging from about 20°C to
refluxing temperature, for a time varying from about 5
minutes to about 3 hours.

25
From the above, it is clear to the skilled man that by
carrying out the above resin cleavage from the compound of
formula (XV), the corresponding derivative having both Ra
and Rb as hydrogen atoms will be obtained.

30 Likewise, when starting from the compound of formula (XVI),
the corresponding derivative of formula (I) having one of
Ra or Rb, e.g. Ra, as a hydrogen atom and the other, e.g.
Rb, as a group as defined under steps d.1l) or d.2), will be
obtained.

35 In addition, it is clear to the skilled man that, if

desired, any of the above compounds of formula (I) may be



according to known nethods [see, for a reference, J. Og. Chem (1985),
50, 4120-4125; J. Chem Soc. (1961), 5275- 52841. 30 Alternatively, the
conmpoundswofo3foopul a (11) wherein Hal represents a brom meTaPOMYSSHARY be
prepared as reported in the working exggples, that is by reacting
commercially available 6-nitro-phthalide under brom nating conditions,

for instan k br.om iyt p : 0 35, hy i de,
in a sui tagﬁgwgtgpveﬁtg gg%%ﬁlegs ggi ch’?gfﬁgﬁ th%ﬁ‘g?!ﬂg?}c@ o?gne?%gﬂ%?%\g Iégi(or
hexane/ wat eetWodg3/i01t40 90t IRET/ EPGRH08844 of 3ormi xt UL ks, ast sett ebpetiature
varying fr %?_ tngC to reflux. The compounds of fornula (V), (VI),
(v, (1 %H %5 (X1), (X111) and (XIV) are known or easily prepared 5
accordi ng e \wal lexdenpie metHrodsompakels s fdmwemal alehidi whersim RHRat he
phosphi pe _deriyative PL3 an ot her, sui t abl e reagent of the [ QCcesSsS,
are kno%n ggﬁpoé ds®hfi c?lt%?]gej %%%r&yﬁﬁso v &CEB e8¢ e%gi I}flr%é)ae]ﬁ%r ed
accordi ng taeckradngreichedsl] -kholre nearhaaiandsy afedaring aafy ) cafipdilved of

i nvention re .advant ageausly prepared accgrding to conbi natorial,

chemi stry CEERMIGuUES Wi B KRSt T Fhearte B9 2 deeBRpr PR AT ighe hnto

af or enent i @med heeacidonprauriet veef o]l al5( BDeveaaing ntaigediaie shydragser i al
manner. Therefore, all of th referred npounds of the invention,
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intermediates thereof, which could give rise to unwanted
15 side reactions, need to be properly protected according to

conventional techniques.

Likewise, the conversion of these latter into the free

deprotected compounds may be carried out according to known

procedures.

20
Pharmaceutically acceptable salts of the compounds of
formula (I) or, alternatively, their free compounds from
the salts thereof, my be all obtained according to
conventional methods.

25

The compounds of formula (II) are known or easily prepared
according to known methods [see, for a reference, J. Org.
Chem. (1985), 50, 4120-4125; J. Chem. Soc. (1961), 5275-
5284].

30 Alternatively, the compounds of formula (II) wherein Hal
represents a bromine atom, may be prepared as reported in
the working examples, that is by reacting commercially
available 6-nitro-phthalide under brominating conditions,
for instance with bromine in the presence of agueous

35 hydrogen peroxide, in a suitable solvent such as

dichloromethane, dichloromethane/water or hexane/water
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10
The compounds of formula (I) of the invention were
advantageously prepared according to combinatorial
chemistry techniques widely known in the art, by

accomplishing the aforementioned reactions between the

15 several intermediates in a serial manner.

Therefore, all of the preferred compounds of the invention,
whenever appropriate in the form of pharmaceutically
acceptable salts, are herewith conveniently indicated and
20 defined as products by process, that 1is as products of
formula (I) which are obtainable, for instance through a

defined process.

Therefore, herewith provided is any specific compound of
25 formula (I) which is obtainable, for instance through a
combinatorial chemistry technique according to the process

of the invention, by first reacting the compound of formula

(IV)
_H Q
Resm\/N
O (IV)
+ -
PPh, Br

30 with each one of the aldehyde derivatives of formula (V),

as set forth in table I; by reacting any of the resultant



7. 4-chl oro-I|-nethyl pyrazol e- 3- car boxal dehyde 8.

(3-fornyl -1 -phenyl -1 h-pyrazol -5-yl)nmethyl acetate 9.

1- acet yl -Woiongoloecar boxal dehyde 10. net hyl PCT/EP02/08544
4-fornyl -1 -nmethyl pyrrol e-2-carboxyl ate_341.
3,5-di-tert-buty|-4-hydroxybenzaldehyde 12.
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2-(4-Dbr nnb nzoyl ) - 1- benzof ur an- 5- car bal dehyde 23.
2- benzo %83n¥3f8% E% ga?ﬁaﬁaehyde 24. 2-butyl-4-fornylimdazol e 25.
5- benzyloxy | h-pyrrol o[ 2, 3-c] pyri di ne-3- carboxal dehyde 26.
6- met hyl - rldlnec oxal dehyde 27. .
4- 4- (tert tHi%?%lli VD SRS ety fiomesgind of formula (I) which
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car bal dehyde 30. 3-fl 2 Jydr oxybenzal dehyde 31 3 hydroxybhenzal dehyde
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5-(4-nitrophenyl)-2-fural dehyde 37. 4-dinet&ylaninobenzaldehyde

_ H
Resm\/N
@) (V)

+
PPh, Br

with each one of the aldehyde derivatives of formula (V),
as set forth in table I; by reacting any of the resultant
compounds of formula (VII) with each one of the isocyanate
15 derivatives of formula (IX), as set forth in table III; by
reacting any of the resultant compounds of formula (XII)
with hydrazine; and by working according to step f) of the

process.

20 Table I
Aldehyde derivatives of formula (V) R4-CO-Rs (Rs=H)

1. |3,5-diiodo-4-hydroxybenzaldehyde
3-iodobenzaldehyde

3,5-dibromobenzaldehyde
4-bromothiophene-2-carboxaldehyde
2-naphthaldehyde
n-ethyl-carbazole-3-aldehyde
4-chloro-l-methylpyrazole-3-carboxaldehyde
(3-formyl-1l-phenyl-lh-pyrazol-5-yl)methyl
acetate

9. |l-acetyl-3-indolecarboxaldehyde

10. [methyl 4-formyl-l-methylpyrrole-2-carboxylate
11.|3,5-di-tert-butyl-4-hydroxybenzaldehyde
12.|5- (methylthio) -2-thiophenecarboxaldehyde
13. |4- (methylthio)benzaldehyde

[oo} R ] No )} HO2 ] 'S RUNE B \0)




38. 4-[3-(di net hyl am no) propoxy] benzal dehyde 39. 4-n-butyl benzal dehyde 40.
4- (4- benzyl pi perazi no) benzal dehyde 41. 2,2'-bithiophene-5-carboxal dehyde
42. 4-[ 4-Wo-adawemt yl ) - 1, 3-t hi azol - 2-yl ] benzal dehyde 43. PCT/EP02/08544
4-fornyl -trans-stil bene 44. 6- chloroini? gzo[2,1-b][1, 3] thiazol e- 5-

car bal dehyde 45. 4- (phenylethynyl)benza dehyde 46.
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0. 3,5 bi {ITIECHEALY ¥hh059%§b98 209 cﬁﬁ ridine-3-
, 3 5,6-t§trafkgg gﬁg@ a gggy ysulfonyl)benzalde1yde 63.
1-1 4'”EtQ¥kP[%“%bt§ u'gnﬁyglge 840155 x81 JERL g uehyde o4
f r”yl"??ﬁ}ZYT&HT ert-pbuty?) thia? 2”§Tﬁﬁgﬂiafaéﬁyééc
28.|5-formyl-2,4-dimethoxy-pyrimidine
29.(2-[(4-chlorobenzyl)thiolpyrimidine-4-
carbaldehyde
30.|3-fluoro-2-hydroxybenzaldehyde
31. |3-hydroxybenzaldehyde
32.|3-carboxybenzaldehyde
33. [4-vinylbenzaldehyde
34.15-(2,5-dichlorophenyl)-2-furaldehyde
35.|2-fluoro-5-nitrobenzaldehyde
36.|5-(4-nitrophenyl)-2-furaldehyde
37. [4-dimethylaminobenzaldehyde
38. [4-[3- (dimethylamino) propoxy]benzaldehyde
39. |4-n-butylbenzaldehyde
40. |4- (4-benzylpiperazino)benzaldehyde
41.(2,2'-bithiophene-5-carboxaldehyde
42.|4-[4-(l-adamantyl)-1,3-thiazol-2-yl]lbenzaldehyde
43 . |4-formyl-trans-stilbene
44 . |6-chloroimidazo{2,1-b][1l,3]1thiazole-5-
carbaldehyde
45. |[4- (phenylethynyl)benzaldehyde
46.|3,3'-(4-formylphenylimino)dipropionitrile
47.|6-formyl-2- (methylthio)nicotinonitrile
48. |4-cyanobenzaldehyde
49.|3-[(4-formylphenoxy)methyl] thiophene-2-
carbonitrile
50.|2-(3-formyl-1lh-indol-1-yl)benzonitrile
51. [2-formyl-6-methoxyphenyl 2,6-difluorobenzoate
52. |tert-butyl 4-formyl-2-methoxyphenyl carbonate
53.|4-(difluoromethoxy) benzaldehyde
54.|2-[1-methyl-5-(trifluoromethyl)pyrazol-3-
vl]lthiophene-5-carboxaldehyde
55.{5-(3-trifluoromethylphenyl) furan-2-
carboxaldehyde
56.12,3-difluoro-4-methylbenzaldehyde
57.|3-chloro-5-(trifluoromethyl)pyridine-2-
carboxaldehyde

c
CT.
[

(
(0]




65. 4-fornyl phenyl 2,3,4,5,6 pentanethyl benzenesul fonate 66.
3-(4-fornyl phenyl)-2-(pyridin-2- ylsulfonyl)acrylonitrile 67.
4- acet amwowanrabdehyde 68. 4-[[5-chl oro-2-oxopyri m di n-| PZW)EP02/08544
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epirbaadghlidge Table || Acyl chloride derjvatives

ral dehyde
of formul a

(M) RQ

chl ori de 3.

G2 -(
2-

2=Cpymyl-23mgtbpryphenvlofefebhyl ) benzoyl chlori
bréombbengbehnzenkesuildenatie 2-f| uor obenzoyl chlori

le 2. benzoyl
e 5.

2, 4-di f | uoredbg

Azbépkmyhbbengé 263,2,6-8rf | uorobenzoyl chloride
pentamethylbenzenesulfonate

66.

3-(4-formylphenyl)-2- (pyridin-2-
vlsulfonyl)acrylonitrile

67.

4-acetamidobenzaldehyde

68.

4-[[5-chloro-2-oxopyrimidin-1(2h) -
v1llmethoxylbenzaldehyde

69.14-

(5-formyl-2-furyl)benzene-1-sulfonamide

70.

3-Benzo[l,3]dioxol-5-yl1-2-methyl-propionaldehyde

71.

3-({phenylthio)butyraldehyde

72.

3-chloro-4,4,4-trifluoro-2-phenylbutanal

73.

2-cyano-2-phenylacetaldehyde

74 .

3-methoxyphenylacetaldehyde

75.

pyridine-3-carboxaldehide

76 .

4-chlorobenzaldehyde

77.

4-cyanobenzaldehyde

78.

3-fluorobenzaldehyde

79.

m-tolualdehyde

80.

2,4-dichlorobenzaldehyde

81.

gquinoline-3-carboxaldehyde

82.

2~(trifluoromethyl)benzaldehyde

83.

methyl 4-formylbenzoate

84 .

4-chloro-3-fluorobenzaldehyde

85.

4-nitrocinnamaldehyde

86.

3-thiophenecarboxaldehyde

87.

3-methoxybenzaldehyde

88.

propionaldehyde

89.

3,3-dimethylbutyraldehyde

90.

3-phenylpropionaldehyde

Table II

Acyl chloride derivatives of formula (VIII) R'COZ (Z=

1. |3,5-bis(trifluoromethyl)benzoyl chloride
2. | benzoyl chloride

3. | 2-bromobenzoyl chloride

4. | 2-fluorobenzoyl chloride

5. |2,4-difluorobenzoyl chloride

6. | 2,6-difluorobenzoyl chloride

Cl)
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-38 7. 2-chl orobenzoyl

chl ori de 8.

2, 4-di chl orobenzoyl chloride 9. 2-nethoxybenzoyl chloride 10.
2- (trifl ueooswidegd ) benzoyl chloride 11. o-toluoyl chl ori eeTEP02/08544
3- bronmobenzoyl chloride 13. 3-fluorobengoyl chloride 14. 3-chlorobenzoyl
chloride 15. 3, 4- dichlorobenzoyl chloride 16. manisoyl chloride 17.
S T2 45 26 G 3 B A e P AN R A AN S S S
rﬁtoluoyl .? ri} dﬁﬁhlptrdﬁyﬁwl(?hid¢§%$?égucégfl}u;raggébeﬁzg;: © -
chloride pR&: Zﬁ,mﬁihqxibﬁnggy E%#§ﬁ§é°ﬁ. P—ani-s chi-ori-de] 26.
4- et hoxybep Q§|2P9ﬁ$ﬁ F R3rh d Q
4- bi phenyl t cﬁnﬁOLQQY#l Qﬁidgi (Trlflunrn bri de  30.
4-tert-but vl%er?z-cmomhem% ©hlor¥4dg uoyl chloride 32 4-ethylbenzoyl
chl ori de | TE Branspengorl Chlinmkdele” 34 4-n-butyl henzayl | chl ori de
35. pivalo 14erﬂrﬂhlﬂiQHﬁnﬁqxﬁnﬁhNQMldﬁﬂcwlde 37. 2-ethyl hexanoyl chloride
38. acetyl| thl|otistedBhlqeenamtletghlatids i de 40. 4-chl or ophenoxyacet yl
chl oride #16.\metdroksacketshlahids i de

17.| 3,4-dimethoxybenzoyl chloride

18.| 3,4,5-trimethoxybenzoyl chloride

19.| 3, 5-dimethoxybenzoyl chloride

20.| 3-(trifluoromethyl)benzoyl chloride

21.|m-toluoyl chloride

22.| 4-bromobenzoyl chloride

23.| 4-fluorobenzoyl chloride

24 .| 4-chlorobenzoyl chloride

25.| p-anisoyl chloride

26 .| 4-ethoxybenzoyl chloride

27.| 4-n-butoxybenzoyl chloride

28.| 4-biphenylcarbonyl chloride

29.| 4- (trifluoromethyl)benzoyl chloride

30.| 4-tert-butylbenzoyl chloride

31.| p-toluoyl chloride

32.| 4-ethylbenzoyl chloride

33.| 4-n-propylbenzoyl chloride

34 .| 4-n-butylbenzoyl chloride

35.| pivaloyl chloride

36.| isobutyryl chloride

37.| 2-ethylhexanoyl chloride

38.| acetyl chloride

39.| phenoxyacetyl chloride

40.| 4-chlorophenoxyacetyl chloride

41 .| methoxyacetyl chloride

42 .| phenylacetyl chloride

43 .| tert-butylacetyl chloride

44 .| isovaleryl chloride

45 .| propionyl chloride

46 .| hydrocinnamoyl chloride

47.  butyryl chloride

48 .| pentanoyl chloride

49 . 4-iodobenzoyl chloride

50.| cyclopropanecarbonyl chloride

51.| cyclobutanecarbonyl chloride

52.| cyclopentanecarbonyl chloride

53.| 3~cyclopentylpropionyl chloride

54 .| cyclohexanecarbonyl chloride

55.| 4-cyanobenzoyl chloride

56.| 2-furoyl chloride

57.| 1-naphthoyl chloride




42. phenyl acetyl
chl oride 45. propionyl
chl ori de wW8.03penv@noyl
cycl opr opanecar bonyl
cyclopentanecarbonyl

cycl ohexan
chl ori de

2- napht hoy
t hi ophene-
3,5-dichlo
3,4-difluo
3,5-difluo
3- cyanoben
3- net hoxyp
i soni cotin
74. di phen
3, 4- et hyl

chloride 43. tert-butylacetyl chloride 44. isovaleryl
chl oride 46. hydroci nnanoyl chloride 47. butyryl
chl oride 49. 4-iodobenzoyl chl ori decCHEP02/08544
chloride 51. cycL@Putanecarbonyl chloride 52.
chloride 53. 3 cyc opentylproplonyl chloride 54.
S o o soob PCTrePooy 08544 -39 58
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ﬁﬂmn%# dimerhopyihenyl Facetyl, . e 64.
8Rein? oyt e hprekerzovh ehlerideine. 4. carbonyl chlaoriide 66
6Bein? oytdEhl epTekemOy hethbifhid@cet yl chloride 68
641 hioii fueebepzoryi gt henyl)acetyl chloride 70.
hEhy| dcblyoremdne  decambomykothhewidenhl ori de hydrochlloride 72.
066 -Ichl DrddEligdeloeid oyl dehldB3ide, 4, 6-tri net hyl benzoyl chloride
pacehehzehboyacdetyVSchRemiddyl val eryl chl ori de 76.
eAedi Dxypendioghzahl ochDeride
69.| (2,5-dimethoxyphenyl)acetyl chloride
70.| 3-methoxyphenylacetyl chloride
71 .| nicotinoyl chloride hydrochloride
72.| isonicotinoyl chloride hydrochloride
73.12,4,6-trimethylbenzoyl chloride
74 .| diphenylacetyl chloride
75.| 2-methylvaleryl chloride
76.| 3,4-methylenedioxybenzoyl chloride
77.| 2,4-dimethoxybenzoyl chloride
78.| 2-phenoxypropionyl chloride
79.| 2-phenylbutyryl chloride
80.| 2-ethylbutyryl chloride
81.| 2,3-dichlorobenzoyl chloride
82 .| 4-chlorophenylacetyl chloride
83.| dl-2-methylbutyryl chloride
84 .| 2,3-difluorobenzoyl chloride
85. 1-(4-chlorophenyl)-1l-cyclopentanecarbonyl-
chloride
86.| 2-ethoxy-1-naphthoyl chloride
87 .| benzo[b]thiophene-2-carbonyl chloride
88.| 4- (trifluoromethoxy)benzoyl chloride
89.| 2-(trifluoromethoxy)benzoyl chloride
90.| 3-chlorobenzo([b]thiophene-2-carbonyl chloride
91.| 2-fluoro-3-(trifluoromethyl)benzoyl chloride
92.| 2-fluoro-4- (trifluoromethyl)benzoyl chloride
93 .| 2-fluoro-5-(trifluoromethyl)benzoyl chloride
94 .| 3-fluoro-5-(trifluoromethyl)benzoyl chloride
95.| 4-fluoro-2-(trifluoromethyl)benzoyl chloride
96.| 4-fluoro-3-(trifluoromethyl)benzoyl chloride
97.| 2-fluoro-6-(trifluoromethyl)benzoyl chloride
98.[2,3,6-trifluorobenzoyl chloride
99./2,4,5-trifluorocbenzoyl chloride
100| 3-(trifluoromethoxy)benzoyl chloride
101| isoxazole-5-carbonyl chloride
102/ 2,4,6-trifluorobenzoyl chloride
103| 2,5-bis(trifluoromethyl)benzoyl chloride
104| 2,3,4-trifluorobenzoyl chloride
105/ 2,4,6-trichlorobenzoyl chloride
106| 2,4-dichloro-5-fluorobenzoyl chloride
107 4-methoxyphenylacetyl chloride




77. 2,4-di nmet hoxybenzoyl chloride 78. 2-phenoxypropionyl chloride 79.
2- phenyl butyryl chloride 80. 2-ethylbutyryl chloride 81.

3-di chlwoabemoey| chl oride 82. 4-chl orophenyl acetyl chipamiEPe2/08534
dl -2-met hyl butyryl chloride 84. 2,3-difyyuorobenzoyl chloride 85.
1- (4-chl orophenyl)-1- cyclopentanecarbonyl chlorlde 86.

t Wi | chl A Ao 2l Kkl 2 _pnaoarihheonagl 1

E2386'[ Zoxy | :]:u hi.h—il \..mT TEE: i’ uq\lfometﬂl}y“i IlUi;IIC]I o (S’fl néJl yL chl ori de

(tri 3 gk A c.UWJ 2OV KL o1 e H-HHoroRethaxy) benzoyl
chioride 9pi08 LIRS RS oF PRkl LLORIde) " chl o ide o1
2-f] uoro-3L ‘plng éa}jlleY\:l-nqh 5 l%.
2-f|uoro-4-1#F|¢Y%k FRtRlA EKEAQ%JF%-&ﬁl e 903
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4-f 1 uor o- 3t L1Bji 41 uer briet byl Divemexivacety brikfeor Die
2-f1 uor o- 6} Li6|i 7+ Ioidare hyl ypenzoytdthydr e deapl®halerde 62t ri f | uor obenzoyl
chloride 9. 2 dafonyl|chlobsdeoyl chloride 100
3-(trifl uordmetdeky)denzbyl -ghherhyle-bdfdoys oxtakzat 8d&- car bonyl |chl ori de 102
2,4,6-trif] nosobevzoyd- ThhethwtbdiBo?] Setbl ef idle f | uor onet hyl ) benzoyl

chloride 104 2,3,4-trifluorobenzoyl chloride 105 2,4,6-trich|orobenzby|
chl oride 106 4-di_chl or o-5-fl uorobenzoyl chloride 107
4- et hoxyphémieaddtyl chloride WO 03/ 014090 PCT/ EP02/ 08544 -40 108

5-fl uoro- 2I@b@y@hg@@o@@&h&bkﬁ@@éobk ehh-atinde (1X09r2nehl or o- 6-f 1 uor obenzoyl
chl oride 110 2-bronn-5- net hoxyhenzoyl Ph|0rldp
phenyl isocyanate

1

2 2-bromophenyl isocyanate

3 2-fluorophenyl isocyanate

4, 2,4-difluorophenyl isocyanate
5. 2,6-difluorophenyl isocyanate
6

7

8

9

2-chlorophenyl isocyanate
2,3-dichlorophenyl isocyanate
2,4-dichlorophenyl isocyanate

. 2,5-dichlorophenyl isocyanate

10. | 2,6-dichlorophenyl isocyanate

11. | 2-methoxyphenyl isocyanate

12. | 2,4-dimethoxyphenyl isocyanate

13. | 2,5-dimethoxyphenyl isocyanate

14. | 2-ethoxyphenyl isocyanate

15. | 2- (trifluoromethyl)phenyl isocyanate
16. | o-tolyl isocyanate

17. | 2,6-dimethylphenyl isocyanate

18. | 2-ethylphenyl isocyanate

19. | 3-bromophenyl isocyanate

20. | 3-fluorophenyl isocyanate

21. | 3-chlorophenyl isocyanate

22. | 3,4-dichlorophenyl isocyanate

23. | 3-methoxyphenyl isocyanate

24. | 3-(trifluoromethyl)phenyl isocyanate
25. | m-tolyl isocyanate

26. | 4-bromophenyl isocyanate

27. | 4-fluorophenyl isocyanate

28. | 4-chlorophenyl isocyanate

29. | 4-methoxyphenyl isocyanate

30. | 4- (trifluoromethyl)phenyl isocyanate
31. | p-tolyl isocyanate

32. | benzoyl isocyanate

33. | 1-naphthyl isocyanate

34. | Benzyl isocyanate

35. | 3,5-bis(trifluoromethyl)phenyl isocyanate




111 cycl opentyl acetyl chloride 112 3-chl oro-4-fl uorobenzoyl chloride 113
3-fluoro-4-(trifluoronethyl)benzoyl chloride 114 4-f |uorophenyl acetyl
chl ori de WO93414080 t - but yl phenoxyacetyl chloride 116 PCT/EP02/08544
7-1mdazol -| -yl -5, 6-di hydr o- napht hal ene42- carbonyl chloride 117

4-1 m dazol -1 -yl net hyl - benzoyl chloride 118 4-brono- 3-net hyl benzoyl

chloride E%bl 2I%Ldi§nﬁ¥%8§]8ndnr5¥8é§éﬁ3t§' Tarnulﬁ (I%).R N 1. phenyl
i socyanat ¢-2—P2-bropbpheRyt 156 YahRate H-uerepheny—seeyanate 4.

2, 4-di f | ubPdphbhyl P erbGRheEOPEEY Rlﬁ@gy"y‘"@;‘%heﬂy! isocyanate 6.

2’ chl or ophedyl -'§§§h§9r@paenylh;%¢g*agane i socvanate 8

2, 4-di chl m3r$nh %\'/F-S' BHLR %%Y 1§OQY"F‘|§1‘—FU Far nnhnn\/l i socyanate 10.
2,6-dich|nﬂ@nh avB déﬁﬁélﬁéphenY1 150G¥RRA%S nhenyl i socyanate [12.

2, 4- di net fidlyphénpethenryanaeehyinhenyh. ypagyadatphenyl i socyahate 14

2- et hoxyphdRyl | 2sbcgdanatbyishenyl i spcvidRai®t hyl ) phenyl isocyahate 16.
o-tolyl i $48yahat B-d¥mephplohenyhyiphevighatsocyanate 18. 2-ethyl phenyl

i socyanat ¢ 429. | 3-brbybphengthyspbganat eso@pandté¢| uor ophenyl i spcyanate 21.
3-chl orophényl | BsoggaophenP?. i8odvdnghéor ophenyl isocyanate 28.
3- et hoxypheny| 5Fshtyganar g4 2dim8thoxypheoybnesbyyapieayl 1 socypnate 25.
mtolyl i segyahatehPéro44 bnethphphghyl SDsyapahgte

48. | 3,5-dichlorophenyl isocyanate

49. | 5-chloro-2-methoxyphenyl isocyanate

50. | 3,4,5-trimethoxyphenyl isocyanate

51. | 3,5-dimethoxyphenyl isocyanate

52. | 3- (methylthio)phenyl isocyanate

53. | 3-acetylphenyl isocyanate

54. | 3,4-dimethylphenyl isocyanate

55. | 3,5-dimethylphenyl isocyanate

56. | 2-methoxy-5-methylphenyl isocyanate

57. | 3-ethylphenyl isocyanate

58. | 4-bromo-2- (trifluoromethyl)phenyl isocyanate
59. | 4-chloro-2- (trifluoromethyl)phenyl isocyanate
60. | 4-chlorxo-3- (trifluoromethyl)phenyl isocyanate
61. | 4-iodophenyl isocyanate

62. | 4-phenoxyphenyl isocyanate

63. | 4-ethoxyphenyl isocyanate

64. | 4-acetylphenyl isocyanate

65. | 4-isopropylphenyl isocyanate

66. | 4-ethylphenyl isocyanate

67. | 4-n-butylphenyl isocyanate

68. | 2,4,6-trimethylphenyl isocyanate

69. | 2-isopropyl-6-methylphenyl isocyanate

70. | 2,6-diethylphenyl isocyanate

71. | 5-chloro-2-methylphenyl isocyanate

72. | 4-chloro-2-methylphenyl isocyanate

73. | 4- (trifluoromethoxy)phenyl isocyanate

74. | 2-chloro-5- (trifluoromethyl)phenyl isocyanate
75. | 2-chloro-6-methylphenyl isocyanate

76. | 2,4,5-trimethylphenyl isocyanate

77. | 3-chloro-2-methoxyphenyl isocyanate

78. | 3-chloro-2-methylphenyl isocyanate

79. | 3-chloro-4-£fluorophenyl isocyanate

80. | 4-bromo-2-methylphenyl isocyanate

81. | 4-bromo-2,6-dimethylphenyl isocyanate

82. | 2,6-dibromo-4-fluorophenyl isocyanate

83. | 4-butoxyphenyl isocyanate

84. | 3-fluoro-4-methylphenyl isocyanate

85. | 5-fluoro-2-methylphenyl isocyanate

86. | 2-biphenylyl isocyanate




27. 4-fl uorophenyl
4- met hoxyphenyl

| socyanat e

28. 4-chl or ophenyl
I socyanate 30. 4-(trifluoronethyl)phenyl

| socyan

ate
| socy

29.

anate 31

p-tolyl iwomganmpe 32. benzoyl isocyanate 33. 1-naphthyl PCIEPYaREIEL 34.
Benzyl isocyanate 35. 3,5-bis(trifluoroggthyl)phenyl isocyanate WO
03/ 014090 PCT/ EPO2/ 08544 -41 36. 2 5 di Iuorophenyl | socyanate 37.
2,4,5- trlrhker phepy—tsocyanate—38—24,6-t+ 'Grcﬂhen‘%f.s cyanate 39.
DAL rérlu Ié.l y LILJ 1CTT T mrouoy™ IUI.,.\., .
4- nethoxy«§~ne FeEhAy-phen Fspcyanat e 43.
2, 5- di met P N pnate  45.
3- cyanophe 9I yanate 47.
3- chl or o- 4.53nt &ﬁhhéhbrlr£%rQ%REFBYhh et&?ﬂrF%@@Yﬁ?ﬁ%@nvl i sacjanate 49.
5- chl or o- 298t héx$ phbhlrorepleRyht &sosyanate 5-1rimet hoxypheny| isocyanate
51. 3, 5- dii98t-hbRy pheh§l upsemgbhexs) Boenyl (H#PPYdRAE®) phenyl | spcyanate 53.
3- acet yl phéryl | # sbeyanboxyBiaengl 4igperangtohenyl i socyanate 5b.
3, 5- di net hylsphpaybrosocy aphi ergpghey het soxyamapet hyl phenyl i socyanate 57.
3- et hyl pheygl. | selbyamat 2- bBuodepbhenyl 2i é¢ocydhate onet hyl ) phenyl | i socyanat e
59. 4-chl pe0-.2} 2t £l hbvor Dreéhly)) phenyl isocyamate 60.
4- chl or o- 8o@t.r| 2] 3ips obei hylip poehyhyl sosyeayaiete 61. 4-i odopheny] isocyanate
99. | 2- (difluoromethoxy) phenyl isocyanate
100.| 4- (difluoromethoxy) phenyl isocyanate
101.| 2-methylbenzyl isocyanate
102.] 2-chlorobenzyl isocyanate
103.| 4-fluorobenzyl isocyanate
104 .} 4-methoxybenzyl isocyanate
105.| 2,6-difluorobenzoyl isocyanate
106.| 4-fluorobenzoyl isocyanate
107.| 2-fluoro-3- (trifluoromethyl)phenyl isocyanate
108.| 2-fluoro-5- (trifluoromethyl) phenyl isocyanate
109.| 2-fluoro-6- (trifluoromethyl)phenyl isocyanate
110.| 4-fluoro-2- (trifluoromethyl)phenyl isocyanate
111.| 2- (tert-butyl)phenyl isocyanate
112.| 3-pyridyl isocyanate
Accordingly, it is a further object of the present
invention a library of two or more amino-phthalazinone
5 derivatives of formula (I)
Il?b 0O
~N
(1)
GV
wherein
Ra and Rb are, each independently, a hydrogen atom or a
group, optionally further substituted, selected from
10 straight or branched C;-Cs alkyl, C3-C¢ cycloalkyl or
cycloalkyl ¢C€;-C¢ alkyl, aryl, aryl C-Cs alkyl, 5 to 7

membered heterocyclyl or heterocyclyl Ci-C¢ alkyl with from

1

to 3

heteroatoms

selected among mnitrogen,

oxXygen or



62. 4-phenoxyphenyl isocyanate 63. 4-ethoxyphenyl isocyanate 64.

4- acetyl phenyl isocyanate 65. 4-isopropyl phenyl isocyanate 66.

4- et hyl phwoyB/oigecyanate 67. 4-n-butyl phenyl isocyanate 68CT/EP02/08544
2,4,6-trinmethyl phenyl isocyanate 69. Z;hﬁgpropyl-G-nethylphenyl | socyanat e
70. 2, 6-di et hyl phenyl isocyanate 71. 5-chl oro-2-nethyl phenyl isocyanate
72. 4-chlor - et p yl 4 segy t (3. 4: | f1uqro h - I

| socyanat esgg[.%u%?ch 4or gﬁg tflr [ ?%ug);}f;n% h}/?’) pkﬁleérllilcfdélrlso§{§a% e%%‘.%gfyy

2- chl or o- 6subsinilpliedystiradgpdnatre tandhet] 5ci-1dsnmetlbnyllp lgeropp i soed atrlee e
77. 3-chl orgs;2-met hox yL i nat 7 3-¢ch =2- e phenyl
isocyanateogyéan?c%Ié?gﬁg-%FE%Eg%ﬁeg§ mis§8§ahaté8ﬁ§8.’ EB%ﬁ &F

4- br ono- 2- F8OER ! phehgteisoRyanat dydikrogénbroonmr?, & tdi oned iy phavyt it stoey anat e
82. 2,6:-di bronp-4-fluorophepyl isocyanate 83, 4-butoxyphen i ate
84, 317 uoPS N BrerRUFERERy LreBeyahkre cerCion el o s het Rl rERTAIT.

| socyanat ear§@. Zhilaispil,ylhe tsacyaya@l €l e 0Be@ 4089 cRCTAERY2/, 0834 dset 42-
87. 4-bi phenylyl isocyanate 88. 2-brono-4, 6-difluorophenyl isocyanate 89.
(r)-(+)-1-§ﬁéﬁ§l8#8YF’isocyanate 90. 1-(1-naphthyl)ethyl isocyanate 91
(s)-(+)-1-k1-napht Bybupeity If drdedwanadiR,R92whdrdifli Rl uand@pRemte | sagatanat e

93. 2-(trifluoronetho phenyl isocyanate 94. 4-henzyl oxyphen | socyanat e
05, 4. br o3PS CERPBF B Eny P EEAR I e 06.0P 662 S BrERy 19508
| socyar@t eselected from straight or branched C;-C¢ alkyl, Ci3-Cg
cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-C¢ alkyl,
5 to 7 membered heterocyclyl or heterocyclyl C;-C¢ alkyl
with from 1 to 3 heteroatoms selected among nitrogen,
oxygen or sulfur; or R; is a group of formula -NHR',
15 ~-NR'COR", -NR'CONHR" or -NR'SO,R", wherein R' has the above
reported meanings other than hydrogen, and R" is hydrogen
or has the meanings set forth above for R';
R, is a hydrogen atom or it is a group, optionally further
substituted, selected from straight or branched C;-Cs alkyl,
20 (C3-C¢ cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-Cg
alkyl, 5 to 7 membered heterocyclyl or heterocyclyl C;-Cq
alkyl with from 1 to 3 heterocatoms selected among nitrogen,
oxygen or sulfur;
any R;, being placed in one or more of the free positions 5,
25 6 and 8 of the phthalazinone ring are, independently from
each other, halogen, nitro, carboxy, cyano or a group
optionally further substituted selected from straight or
branched C;-C¢ alkyl, C3-Cs¢ cycloalkyl or cycloalkyl C;-Cg
alkyl, aryl, aryl C;-C¢ alkyl, 5 to 7 membered heterocyclyl
30 or heterocyclyl C;-C¢ alkyl with from 1 to 3 heterocatoms
selected among nitrogen, oxygen or sulfur; or R; is a group
selected from -COR', -CONHR', -SO,R', -NR'R", -NR'COR",
-NR'CONHR' or -NR'SO;R", wherein R' and R" are, the same or
different, hydrogen or a group as set forth above;
35 m is 0 or an integer from 1 to 3;

or a pharmaceutically acceptable salt thereof.



97. 2-fluo
| socyanat e

4- (di fl uowormhway) phenyl isocyanate 101. 2-nethyl benzyl PCT@mEPYznosAI€ 102.

2-chl or obe
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nzyl isocyanate 103. 4-fluorghenzyl isocyanate 104.
enzyl isocyanate 105. 2, 6-difluorobenzoyl isocyanate 106.
nzoyl isocyanate 107. 2-fluoro-3-(trifluoronethyl)phenyl

108. 2-fluoro-5-(trifluoronethyl)phenyl isocyanate 1009.
Flrtoni fd orafret gy | dpbeay| iksdeyaisioe tnuxhe skilled man that

i T ATELY! Kokl o SREXRRAL Eend e 2 e UL ) pRGLY,

ject of
t he presentpreipavesd,i ofioa |lirnmtameeof cbwslstmgr e:ﬂmanofep)ht halcaziamoise ob

I SOCyana ccor Ul’t her

hghy

s of fo

Ra"l wh
CogE deBgnd%‘?ﬁ“I“i/la ](ﬁydro N aﬁa }ggkaﬁ'&ou%an R%tloﬁéﬁ’g
bﬁhbmmbg@ou&ﬂbecmgédfrﬁmm10s&kéanghg otohaatdehedidn Cot at gyt ,

Ra

%Plkyl or cycloalé Cl- C6 IkyI, aryl, aryl Cl-C6 alkyl, 5 to 7
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35

or one of Ra or Rb_is hydrogen or aqb lonal]y substituted
b‘ﬁm%‘?l? a2grbtipt8fect ed

MSGSaridHAPEL- @8 LPRYF 5f>6up‘3 Mgk
J.- MR ¢che@OOR990r, 42, 2373-2382; and Bioorg. Med. Chem.

Lett. 10 (2000), 223-226.

Pharmacology

The compounds of formula (I) are active as protein kinase
inhibitors and are therefore wuseful, for instance, to
restrict the unregulated proliferation of tumor cells.

In therapy, they may be used in the treatment of wvarious
tumors such as, for instance, carcinomas, e.g. mammary
carcinoma, lung carcinoma, bladder carcinoma, colon
carcinoma, ovary and endometrial tumors, sarcomas, e.d.
soft tissue and bone sarcomas, and the hematological
malignancies such as, e.g., leukemias.

In addition, the compounds of formula (I) are also useful
in the treatment of other cell proliferative disorders such
as psoriasis, vascular smooth cell proliferation associated
with atherosclerosis and post-surgical stenosis and
restenosis and in the treatment of Alzheimer’s disease.

The inhibiting activity of putative protein kinase
inhibitors and the potency of selected compounds was
determined through a method of assay based on the use of
the MultiScreen-PH 96 well plate (Millipore), in which a
phosphocellulose filter paper was placed at each well
bottom allowing binding of positive charged substrate after
a washing/filtration step.

When a radiocactivity labeled phosphate moiety was

transferred by the ser/threo kinase to the filter-bound



-S02R , wherein R is hydrogen or an optionally substituted 5 group

sel ected from al kyl, cycloal kyl, cycloal kyl al kyl, aryl, arylal kyl,

het er ocycWwolosor4obet er ocycl yl al kyl, as set forth above; RPCrsra2/ggseup of
formula - CHRARS wherein R4 and RS are, _gach independently, hydrogen or an
optionally substituted group 10 selected fron1straight or branched Cl1-C6

al kyl , cl oal r ry z kyl ,
5to 7 nenggrgﬁnﬁéte?%gygly§M5£Q eté%%%ygggﬁ%%%%kﬁ %Ikyl §é¥+%£¥}%§% rllto 3
het er oat onsoselteet.ed anong nitrogen, oxygen or sulfur; or RL is a group of
formula -NHR , 15 -NR COR', -NR CONHR' or -NR S02R', wherein R has the
above reported neani ngs other than hydrogen, and R' is hydrogen or has

t he neani ngahibtitiiont bssbyveff cdkR/CyB2insAqabydrdygn atomor it is a

group, optiqgnally further sybstituted, selected fromstraight or branched
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al kyl, aryl, aryl Cl1-C6 alkyl, 5 to 7 nenbered heterocyclyl 30 or
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ni trogen, %ﬁég%ﬁ or sulfur; or R3is a group selected from-COR, -CONHR ,
-S02R, -N “NR COR', -NR CONHR or -NR SO2R', wherein R and R' are,
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or an integer from1l to 3; or a pharmaceutically acceptable salt thereof.
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15 with 150 pul/well PBS Ca++/Mg++ free and filtered by

MultiScreen filtration system.

Detection: filters were allowed to dry at 37°C, then 100

nl/well scintillant were added and 33P labeled histone H1

was detected by radiocactivity counting in the Top-Count
20 instrument.

Results: data were analyzed and expressed as % inhibition

referred to total activity of enzyme (=100%).

All compounds showing inhibition > 50 % were further

analyzed in order to study and define potency (IC50) as
25 well as the kinetic-profile of inhibitor through Ki

calculation.

IC50 determination: the protocol used was the same

described above, where inhibitors were tested at different

concentrations ranging from 0.0045 to 10 uM. Experimental
30 data were analyzed by the computer program GraphPad Prizm

using the four parameter logistic equation:

y = bottom+ (top-bottom)/ (1+10"((logIC50-x%x) *slope))

where x 1s the logarithm of the inhibitor concentration, vy

is the response; y starts at bottom and goes to top with a

35 sigmoid shape.



prepared, for instance consisting of a few thousands of 5 conpounds of
formula (1), the said library can be very advantageously used for

screeni ngwD@ar40 gi ven target ki nases, as fornerly repoPCe#dPoBesss4 f or a
general reference to libraries of conpouygpds and uses thereof as tools for
screeni ng biological activities, 10 J. Med. Chem 1999, 42, 2373-2382; and
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conpounds of forrmula (I) are also usefu in the treatnent of other cel

prol i f er at icpRCGREEAFePESsuch 25 as psoriasis, vascular snooth cel
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and restenosis and in the treatnment of " Al zheiner's disease. The inhibiting
activity of SpgmaFileé piereifd |dateyaninaiiion t orsiighd t FRGr dpkyeattart ect ed
conpounds \Waste30H8hekBhred through a nethod of assay based on the use of
the Multi Scireen-PH 96 well plate (MIlipore), in which a phosphocellul ose
filterl®aper was placed at each well bottom allow ng binding of positive
charged substrate gfLger a waghingpfiltration step. 35 Wien a radioactivity
| abel ed phosphate noiety was ransferred by the ser/threo kinase to the
filter-bound WO 03/ 014090 PCTAEPRBE/ 08544 -45 histone, light enmitted was
measured iR a sciatilLation__countec._Inhibition assay of cdk2/Cyclin A
activity

1+ (A) + (B) + (A) (B)
15 Xa KB aKAKB

where A=ATP and B=histone H1l.

In addition the selected compounds have been characterized
20 on a panel of ser/threo kinases strictly related to cell
cycle (cdk2/cyclin E, cdkl/cyclin Bl, cdk4/Cyclin D1), and
also for specificity on MAPK, PKA, EGFR, IGFl-R, Cdc7/dbf4

and aurora-2.

25 Inhibition assay of cdk2/Cyclin E activity

Kinase reaction: 1.5 pM histone H1 (Sigma # H-5505)
substrate, 25 uM ATP (0.2 uCi P**y-ATP) , 15 ng of
baculovirus co-expressed cdk2/GST-Cyclin E, suitable
concentrations of inhibitor in a final volume of 100 pul
30 buffer (TRIS HCl1 10 mM pH 7.5, MgCl, 10 mM, 7.5 mM DTT+
0.2mg/ml BSA) were added to each well of a 96 U bottom well

plate. After 10 min at 37 °C incubation, reaction was
stopped by 20 pl EDTA 120 mM.

Capture: 100 ul were transferred from each well to

35 MultiScreen plate, to allow substrate binding to



5 Kinase reaction: 1.5 M histone Hl substrate, 25 MATP (0.2 uG

P33y- ATP), 30 ng of bacul ovirus co-expressed cdk2/Cyclin A, 10 Mi nhi bitor
in a finawowslomoeo of 100 | buffer (TRIS HC1 10 mM pH 7. 5PCWiEBo2o0s5d4 V] 7. 5
mM DTT) were added to each well of a 9§,U bottomwell plate. After 10 10
mn at 37 C incubation, reaction was stopped by 20 | EDTA 120 mM Capture:

100 | were_tran fer d fr m wel £SCH pl t |
substrate BIMgP 8Cteo ﬁogphggﬁ%lfﬂ o?%a?fe ePI 5?%2‘ V\"/e%él§ e(r%’ \;a\t/as‘ﬁed 3
times 15 WitiRnh15Q 90 wall/ W8S Capsél\/gt#*f/ﬂ\@e*anﬂréel t erRd byilddidd Scpgen
filtration system Detection: filters were allowed to dry at 37C, then 100

| /wel | sci Muiltigarerer Eid88a8818RdSIgPeMabel ed histone HL was detected by
radi oact i viply o6YRHI:N 11r£érhée JQgec%‘i’ltow &5‘55& TR 3 3'?3@”' $rert daigowere

anal yzed and expressed as % 1 nhibrtion erre activity o
enzynme £ =100%velA |sciorgiounds shewengddeld bhhd of e 5eb&«1eer @ifsticdnzerH1
anal yzed in order to study and define potency (1C50) as 25 well as the

ki neti c- pr ¥PSl edgferhed bitor rlaﬁlllSG&ﬁlKPtha‘F%‘éﬂl‘é%’P%n in chbedet R nFPaRt on:

t he protocqlhsusadewas the same described above, where inhibitors were
tested at different concentrations ranging from0.0045 to 10 M
Experinental 30 data were anal yzed by the conputer program G aphPad Prizm
usi ng the Inhibjtiomesssay ogf s¢dicl ACyelimrBl yactivity

bottom+(§to bottom / (1+10"( (I ogl C50-x) *s] ope)) where Xx.is the | ogarit hm of
the i nkY bi E3PaBENcERPFEEPB, ¥ - 5i s HMhe hediite BY statemaat? hottomahd
goes to to 35, si ap /01 / EPO2/ Q854 -46 Ki
cal cul ati o% WSE?ﬁ%e thzeéc d%f%tl(gon of “giP a;kg FI)% ngg)ubé ra g wer e
vari ed: 4, b8culdyviz2ds 48 M#@xpﬁé'%ecacontcai}m/mg/qdrmport Banal | ysuli t aibeel

P33y-ATP) and 0.4, 0.8, 1.2, 2.4, 4.8 Mfor histone were used in absence
and concentrations of inhibitor in a final wvolume of 100 pnl

buffer (TRIS HC1 10 mM pH 7.5, MgCl, 10 mM, 7.5 mM DTT+
15 0.2mg/ml BSA) were added to each well of a 96 U bottom well
plate. After 10 min at 37 ©°C incubation, reaction was

stopped by 20 pl EDTA 120 mM.

Capture: 100 pl were transferred from each well ¢to
MultiScreen plate, to allow substrate binding to
20 phosphocellulose filter. Plates were then washed 3 times
with 150 pupl/well PBS Ca'™"/Mg™ free and filtered by
MultiScreen filtration system. .
Detection: filters were allowed to dry at 37°C, then 100
ul/well scintillant were added and *’P labeled histone HL1
25 was detected by radiocactivity counting in the Top-Count

instrument.

Inhibition assay cdk4/Cyclin D1 activity

Kinase reaction: 0,4 uM pM mouse GST-Rb(769-921) (# sc-4112

30 from Santa Cruz) substrate, 10 puM ATP (0.5 uCi P*?y-ATP),
100 ng of baculovirus expressed GST-cdk4/GST-Cyclin D1,
suitable concentrations of inhibitor in a final volume of
50 pul buffer (TRIS HC1 10 mM pH 7.5, MgCl, 10 mM, 7.5 mM
DTT+ 0.2mg/ml BSA) were added to each well of a 96 U bottom



5 presence of two different, properly chosen inhibitor concentrations.
Experinental data were anal yzed by the conputer program "SigmaPlot" for Ki
det er m nawD@3/014080 Ng a random bi react ant system equati onPCIEPI2rass4{ A) (B)
aKAKB V = ----mmmmmme e a - 1+ (Ayg+ L + (A (B) 15 KA KB aKAKB
where A=ATP and B=histone Hl. In addition the sel ected conpounds have been

characteri a %éql /thr ki-na ictly ¢ cell
cycle (cdk%%g%cﬁjﬁﬁ%%,' c /cyﬁ i ﬁfﬁl‘%\pc 24/ g?]srﬁlbﬁ)éﬁl,&}a'ndré%%o&?o‘%gs
speci ficitgreppMiPky PSANIEEBRA LEB1mR. Cdc7/dbf4 and aurora-2. 25

I nhi bition assay of cdk2/Cyclin E activity Kinase reaction: 1.5 M histone
HL (Si gna faptsse3) &ubsktkat weres MpasTRir2dC fragy- aAZRPh , W Ing o

bacul oviru -expressed_cdk2/ GST-Cyclin,E, suitable ,concentrations_of
Cnhi bitor PRIGLFCRSEN, of BriréléSf T06%1  3BLha¥s ersf%{:ga%l 10 7. 89
MiC 2 1D nmighoéphorlDTTvsel. 2iy et . BEAxtwer eventledthea esasha®l 3 of ime86 U
bott om wel | late. After 10 min at 37 C incubation, reaction was_ stopped

by 20 | EDVAtR20 1AA asbiwrle: 1BBS| Ger &MT ansfEreed aom edergd | by 35

Mul ti Scree L hew,suhst & inding to WO 03/014090
PCT/ EPO2/ Ogggﬁ%ﬁf%gghgsphoggfqlgul ogg’eﬁml ter. Plates were then washed 3

times wtPets@tionel |fiPABSICH" vépge faldeowadd 6| davedatby3 7RIl t itSemeeh00

filtration system Detection: filters were alloyed tﬁg dry at 37C, then 100
5 1/wel | sélAFELLamcidrid 1ddded'arrl 398efabdCed Ri 1855 A1 RRwakraditeRt ed by

radi oatd i Vighys CQEPELPEAT byt NeaBRaER Y £yl NELUMFABRG . in the Top-Count

instrument.

Inhibition assay of MAPK activity

Kinase reaction: 10 pM MBP (Sigma # M-1891) substrate, 25

15 uM ATP (0.2 uCi P?’y-ATP), 25 ng of bacterially expressed
GST-MAPK (Upstate  Biotechnology # 14-173), suitable
concentrations of inhibitor in a final volume of 100 pl
buffer (TRIS HC1 10 mM pH 7.5, MgCl, 10 mM, 7.5 mM DTT +
0.1 mg/ml BSA) were added to each well of a 96 U bottom

20 well plate. After 15 min at 37 °C incubation, reaction was

stopped by 20 pl EDTA 120 mM.

Capture: 100 pl were transferred from each well to
MultiScreen plate, to allow substrate binding to
phosphocellulose filter. Plates were then washed 3 times
25 with 150 pul/well PBS Ca*"/Mg*® free and filtered by
MultiScreen filtration system.
Detection: filters were allowed to dry at 37°C, then 100
nl/well scintillant were added and *°P labeled MBP was
detected by radioactivity counting in the Top-Count

30 instrument.



I nhi bition assay of cdkl/Cyclin Bl activity 10 Kinase reaction: 1.5 M

hi stone HL (Signma # H 5505) substrate, 25 MATP (0.2 G P33y-ATP), 30 ng
of bacul woimms4eo- expressed cdkl/Cyclin Bl, suitable comrcaripoabssans of
inhibitor in a final volune of 100 gl _Qyffer (TRIS HC1 10 MM pH 7.5, Md 2
10 MM 7.5 mM DIT+ 15 0.2ng/ M BSA) were added to each well of a 96 U

bott om wel | il ate.  After Ik % ,hcubation, reaction was stopped
by 20 | ED%RhEa'ttjﬁfléf%a Q’ C%lvgt ansferred fromeach well to

Mul ti Screeripladiee, deacdianv subst raie biirdiong t a11 20(phgsphogel Hukess)
filter. Plates were then washed 3 times with 150 I/well PBS Ca"/My" free

and filter edbsrradel,t i1ScndEnATP| {0 a2i pdi syBY grA TRt etVi ofi: bbiriner bearete
| | owed t . 37C, t 100 J/well scintillant dd d_33p
"abel ed hi SR Em et Bk ber ey Ay SRS T AT A oo e RGP R PRoon
Top- Couat 4 ngixanrenti uhahidy thea g:‘isaa(up@%/ Qrehsn b achi wivt Ypoiki page

reaction: 0,4 uM M nouse GST-Rb(769-921) (# sc-4112 30 from Santa Cruz)
substrate, MBT1y APPMM. 57 .G PByDATP) 0. 2madoln@ses) bt cvddasds expeeshed

GST- cdk4/ clin D ui C n i.ons Lnkibjtor_in f bpal
vol ume of %&)@I/ %%f faer%iTgl ?%@10Qngl%E§,' I\%%?L%flg ﬁk%&?ég rr3?7n DTT+
0.2ng/ M BSAcumRIte oaddeeaice ieac vavekl-opbed 8¢ Dobait eori0108/ 4090

PCT/ EP0O2/ 08544 -48 well plate. After 40 min at 37 C incubation, reaction
was stopp&apypureg | IEDTA UP0 wereCapransfegged wdrem r sasfler reell ¥ r obPeach
wel |t ti,.Screen plate,_ .to allow s trate_hinding to .
phosphg%eWu 1(t)_'sgcffieletner. p(lifazti:teés \A/E?De tLﬁjgzo\VX/ashSHbﬁgFP%S’s wb?ﬂdigg I/t\-7v%||
PBS Ca++/ Mphosipheeedidilioskt ef etitdny. MllattieScreene f idherat washsgst3ent imes
Detection: filters were allowed to dry at 37C, _then 100 |/well scintillant

were added“atd 33 apteteRb f PEgne M9 was faeectadtf byt Fadreadt i byty
counting iR tihe sEYReEOY¥N tration system.

Detection: filters were allowed to dry at 37°C, then 100

15 pl/well scintillant were added and 3P labeled histone Hi1
was detected by radiocactivity counting in the Top-Count

instrument.

Inhibition assay of EGFR activity

20 Kinase reaction: 25 nM in house biotinylated PolyGluTyr
(Sigma # 0275) substrate, 2,5 uM ATP (0.3 uCi P**y-ATP), 80
ng baculovirus expressed GST-EGFR, suitable concentrations
of inhibitor in a final volume of 100 pl buffer (Hepes 50
mM pH 7,5, MnCl,- MgCl, 3mM, 1lmM DTT + 3 puM NavO3, 0.1 mg/ml

25 BSA) were added to each well of a 96 U bottom well plate.
After 5 min. at 37 °C incubation, reaction was stopped by
20 pl EDTA 120 mM.

Capture: 100 pul were transferred from each well to
streptavidin-Flashplate, to allow Dbiotinylated-substrate

30 binding to plate. Plates were then washed 3 times with 150
ul/well PBS Ca'*/Mg*'* free.

Detection: radioactivity counting in the Top-Count

instrument.



instrunment. Inhibition assay of MAPK activity Kinase reaction: 10 M MBP
(Sigma # M 1891) substrate, 25 15 MATP (0.2 .tCG P33y-ATP) , 25 ng of
bact eri alwg osoproessed GST- MAPK (Upst at e Bi ot echnol ogy # PETIEP8)/08584i t abl e
concentrations of inhibitor in a final vwgl.ume of 100 | buffer (TRIS HC1 10
mMMpH 7.5 MdA2 10 MM 7.5 nMDTT + 0.1 ng/m BSA) were added to each
well of a 96 U bottom 20 well plate. After 15 mn at 37 C incubation,
reaction was stopped by 20 | EDTA 120 mM Capture: 100 pl were transferred
from each \manlhlz.btlcnoMJIatsis‘éqzr edn IEFA-®, amlailltgvv substrate binding to
phosphocell | ose 11 %ﬂer Pl at es wer ti?;?, shed 3 times 25 with_150 | /well
PBS Ca++/ M -? f AOBLRTE 1M t 85 Yby OEMILET $cRee ASFRVEE Yt | BRASsyREEAPTMed

Det ecti on: aldddr@¥ingheice tdld dwad dwandr pratodéC,. then 100 I/well scintillant
wer e added and 33P | abel ed MBP was detected by radioactivity counting in

t he TopS Cofdinas®) resctiomnt 10\/\ml‘®3bmn@9ﬁl@€¢¢iEm 08Sigma - £at|.nHt b¥ti on

assay of PKA activity Ki nase reaction: M hi st one H SngP # H 5305)

substrat e, 18§V AFPStFF <G -HX'TFl)n Bt doHhe PrA TG gRa #
2645), suitaghl e &%Cﬁﬁtéahgoﬁ%ﬁ RN J?Iélﬂ{cdﬁ'a@e& beaboVQAllfﬁPa@f 388 Pl
buffer (TRIS HCL 10 nMpH 7.5, MO Z 10 mM 7.5 nM DIT+ 0. 2nmg/ m BSA) were
added t o eaemparelthiref vatdb ctd)hd)ts@rmM/ebbldl am@. At e Himah abvl3de Cof

i ncubation, reaction was stopped by 20 | EDTA 120 mM_Capture: 100 | were
transf er r ed Of Hgmbedie tnel50 BEPENUPH ScrPeer patEClee IF‘M\AP@E_bsﬁrHMe_

bi ndi ngy t 0| %paest»g' bubese td Iduth, WRIAl &5 verge (hepovashede £y (biEge Wi L
150 pl / wel PBS Ca++/Myg++ free an ltered by Miltl Screen ?I tration
system De®ééeironincubegiomneferal Bévvedllrlo dty zpoR7Ctemhenatobe, 15the/ wel |

T adh onct | Ve ROt | RG e tAR T Rpunpetion or 185 G CGhET Birrer

containing 32 mM EDTA, 500 uM cold ATP, 0.1% Triton X100

and 10mg/ml streptavidin coated SPA beads. After 15 min
15 incubation, 110 puL  of suspension were withdrawn and

transferred into 96-well OPTIPLATEs containing 100 pl of 5M
CsCl. After 4 hours, the plates were read for 2 min in a
Packard TOP-Count radioactivity reader.

Results: Experimental data were analyzed with the program

20 GraphPad Prizm.

In addition, the inhibiting activity of putative protein
kinase inhibitors and the potency of selected compounds was
also determined through a method of assay based on the use
25 of a SPA (Scintillation Proximity Assay) 96 well plafe
assay. The assay is based on the ability of streptavidin
coated SPA beads to capture a biotinylated peptide derived
from a phosphorylation site of histone.
When a radiocactivity labeled phosphate moiety was
30 transferred by the ser/threoc kinase to the biotinylated
histone peptide, light emitted was measured in a

scintillation counter.



instrunment. Inhibition assay of EGFR activity 20 Kinase reaction: 25 nMin
house biotinylated Pol yd uTyr (Sigma # 0275) substrate, 2,5 MATP (0.3 G
P33y- ATP)WP 0801400 bacul ovi rus expressed GST- EGFR, suit ablP€TEPOZ/eRSH4 at i ons
of inhibitor in a final volume of 100 I spuffer (Hepes 50 nmMpH 7,5, MCl2-
MgC12 3nM 1nM DTT + 3 pM Nav@3, 0.1 ng/sm 25 BSA) were added to each well
of a 96 U bottomwell plate. After 5 mn. at 37 C incubation, reaction was
stopped by 20 | EDTA 120 mM Capture: 100 pl were transferred from each
wel |l to stumEbdtidnn-a=sashplifaicdks/@28 hewilvialyi nyl at ed- substrate 30

bi ndi ng toTpIate. Pl ates were then was g 3 hi mes with 150 pl/well PBS
Ca++/ My++ e, 1PBEBEFIOR: F2RAVadf vF § ¢Bant i g 1AL the RS- BBTAPT™S

i nstrunent .ac\egr@g/rlg_@{@(&hlg@/o&li’wi%%oto@@1I_nhi bition assay of |GF1-R
activity The inhibition assay of 1G-1-R activity was perfornmed according
to the 5ol Kimasg prgagwions Kin@se pMeadticdninyl@tddi orisiydre edp&BPidSI gna
cat. # M 1891) _substrat 020 inhihitgr, TP, 2 nM 33 ATP,
and 22.5 n§ ul%é—:fﬁ%e(’pr(g'-zfsncﬁ%ht g%@?(—)‘r@rgo %ir?lgté\ér%%)rﬁdz?e%%@%?}ﬁ’r egg\ﬁ)% cold
60 M col d AIP)idnirs ddalnval Wiraaf valide boff eoo(pQ M HERES(dpes 9203 nM
WMnCl2, 1 nM DIT, 3 M 10 NaV33) were added to each well of a 96 U bottom

wel | plate™™ &4 ef -3 nc¥sat?od o>f 81135 itk BTT) ovRreemsisiest tr, adte weblcti on
was stopped Dy sadditign 98- dQP hwJIBS babker geptai MY 3% MYLEDIA 680 M
cold ATP, 0.196 Triton X100 and 10nmg/m streptavidin coated SPA beads.
After 18 nilmcubatiomattihen, ¥ epd IorbfWash st esh Mer ehi 2ad b apfl 500
transferredd ngen 98=wakl PTHRESIES:60PEAFEHBE 18A iheOfcoMaibiidly Migr 4

i
hours, the plates were read for mn in a Packard TOP- Count radioactivity

reader. Redmiten BpéPPrembl Wat ATher@danal yPedERTRh tHee pRsgism webe
G aphPad Prd1aMyed to settle, and the radioactivity incorporated in

the 33P-labelled peptide was detected in a Top Count
15 scintillation counter.

Results: Data were analyzed and expressed as % Inhibition

using the formula:

100X(1 - (Unknown - Bkgd)/(Enz. Control - Bkgd))

IC50 values were calculated using a variation of the four
20 parameter logistics equation:

Y = 100/[1 + 10 "~ ((LogEC50 - X)*Slope)]

Where X =log(uM) and Y = % Inhibition.

Inhibition assay of Cdc7/dbf4 activity

25 The inhibition assay of Cdc7/dbf4 activity was performed
according to the following protocol.
The Biotin-MCM2 substrate 1is trans-phosphorylated by the
Cdc7/Dbf4 complex in the presence of ATP traced with ¢*3-
ATP. The phosphorylated Biotin-MCM2 substrate 1is then
30 captured by Streptavidin-coated SPA beads and the extent of
phosphorylation evaluated by B counting.
The inhibition assay of Cdc7/dbf4 activity was performed in
96 wells plate according to the following protocol.

To each well of the plate were added :



In addition, the inhibiting activity of putative protein kinase inhibitors
and the potency of selected conpounds was al so determ ned through a nethod
of assay walgd14m t he use 25 of a SPA (Scintillation ProxPRrtBPOXSESad/) 96
wel | plate assay. The assay is based aqnpthe ability of streptavidin
coated SPA beads to capture a biotinylated peptide derived froma

phosphoryl ation site of histone. When a radioactiyj | abel ed _phosphat e

moi ety was - 360t r dhlsf e?PEﬁtWt?he Etélr?‘i’rﬁ}gloaqﬁ asﬁc‘i’%'t hegbi (b'tlvf)nyfc-éfléﬁi

hi st one pepti dgncbhghhicephited was neasured in a scintillation counter. WO
03/ 014090 PCT/ EPO2/08544 -51 Inhibition assay of cdk5/p25 activity The

i nhi bi ti on-assaypbfenziikde pL&iaeiPhi4 y Wass pa fHimed cerertiaigian t he

followi ng protocol. 5 Kinase reaction: 1.0 Mbiotinylated histone peptide
substrate, -0. 28 W& tP88gCATPOWRNN M KGR 31| SXCRUDBEL1MS Nk bERSr i n

a final_volune of 1 | _buffer (Hepes, 20 H 7.5 Cl2 15 nM 1 mM DTT)
were added t o 8atR &/\glfan%? % Q%erﬁjgf)%'f? oam%l\{llc'#) rpﬁséﬁ%r?sl\%ﬁ%¥v O mnat 37 C

10 incubation gt he LeagthoRcuRs stopped Rypt heopddiethad 0bnsfr rHeiSRA
beads i n phosphate-buffered saline containing 0.1% Triton X-100, 50 uM ATP

and 5 mM EDTAandheaddadstimee ATR | 6WédS00 suwstlidre, rapio t Wé thadidatt AVPL y
i ncor porated | 33k lsahel | et de- a5 ; ed. | n 15
scintillati on%%%u% grrl i)ilgglsjufet(:as :S% r&amm}/{eergr ana lﬁ%ln%l e@%?e;s-gg%%(g {;/Oo
| nhibition usakg phacéortudd®C100X(1l - (Unknown - Bkgd)/(Enz. Control -
Bkgd) ), 4, C5 wer u e [ [,aki;on of -t he f 0
par ame%é()ar I%cl)l\gﬁfgst;{?"%se’eq(%% 0%1: ggaz%lﬁ/‘?%g ?@kﬁ%fﬂogﬁts%s-ﬁ%%%}zp%) TH
Where X =l og(uMroaddiXimg% 19 hinbi tM@@C%iZ,?I phi kit iwrT assayuef Nadoa/,dbh v

o

activity 25 The inhibition assay of /dbf4 activity was perforned
accordi ng tgd yideerdpdidsphiattg pantiocdl2mg/ml BSA. The solvent for test

compounds also contained 10% DMSO.

After incubation for 20 minutes, the reaction was stopped

15 by adding to each well 100 pl of PBS pH 7.4 containing 50
mM EDTA, 1 mM cold ATP, 0.1% Triton X100 and 10 mg/ml
streptavidin coated SPA beads.

After 15 minutes of incubation at room temperature to allow
the biotinylated MCM2-streptavidin SPA beads interaction to

20 occur, beads were trapped in a 96 wells filter plate
(Unifilter® GF/B™) using a ©Packard Cell Harvester
(Filtermate), washed with distilled water and then counted
using a Top Count (Packard).

Counts were blank-subtracted and then the experimental data

25 (each point in triplicate) were analyzed for IC50
determination using a non-linear regression analysis (Sigma

Plot).

Inhibition assay of aurora-2 activity

30 The inhibiting activity and the potency of selected
compounds was determined through a method of assay based on
the use of the streptavidin scintillation proximity assay
beads (amershampharmacia biotech) run in a 96 well plates.

At the end of the reaction, the biotinylated peptide



The Biotin-MCM2 substrate is trans-phosphorylated by the Cdc7/Dbf4 conpl ex
in the presence of ATP traced with 733- ATP. The phosphoryl ated Bi oti n- MCM2
substrat ewpD9300hwpo 30 captured by Streptavidi n-coated SPA IpeadPoansi44 he
extent of phosphoryl ation eval uated bys§3 counting. The inhibition assay
of Cdc7/dbf4 activity was perforned in 96 wells plate according to the

fol |l ow ng Ta_egac f .l pl.ate re.ad X / 0
PCT/ EPO2/ 0%{;‘%%998%5 93§ |@as%§£s%‘?§t eVJl( |ott?’tr?y| }ayt%ggsm%g& 68%‘?%%‘%%9}9
concent r at eddpwedl@ol semaya€y( QdeAYgDEEGL212.5 nM final concentration) - 10
| test co nd (12 increasi centraty ons | n ra to
generate gagc%ge- réspoﬂ%%lﬁéré\%wloma%le?m ;)?ll?trsg%glpgco:\%&iﬁ'g{,( 18%6% nal
concent r at teansfandedadthyoadtel e naBe (t 2300 bedde -baind peptids) dAFR) was

t hen used to.; art the reglcltri gn.\rf\lhiach %ﬁi?%g%d to ake place at 37C. 10
Substrat e, “BA %ﬁg 4R8 RATPWere ai'l Gt 86 HEPES bE 7.9 containing 15
mv MgCl2, ZheMibhIbiBibhNa¥eBy 2fMAugbyaeropbosphayewandpOrPophedl BSA. The

sol vent for, tes co unds al so_coptajnped_10% DVSO. After incubation for
20 mi nut es 26t HE P EaBLPLR RESCEROBROH®. FBSb§OARTAGSt BEREGH hel I 1001 of
PBS pH 7. 4xq00tal Nidik&in M EDIA blotVheohdcATR e 116 Trit 92 XL apg 10
nmg/ M streptavidin coated SPA beads. Affer 15 m nutes of incubation at
room t enpeLRRUWSEG) ¢ alol @M ATe b ot i ogiat ePIMENR)St r et awN diur SRR berals
interaction to 20 occur, beads were trapped in a 96 wells filter plate
(Uni fi1Q er RVGRIBTN)1 st nign a8 Faiokaaly dva@adme Half vedtlek byfHiex efHRRES | 5Gvaehed
with distilled water_and then counted using a Top Cou%tg/%ngackard). Count s

were bl ankP8ubt'r 4ct 885 then™he %xd@pi ral Ydta ac]ﬁs%oi mtH

triplicatepregbeagfabyesd e | §88eadeier 8h8RAL RN 1USONT a2 ONY | 8@ om
regression analysis (Sigma Plot). )
well ° plate. After "~ 30 minutes at room temperature

incubation, reaction was stopped and biotinylated peptide
15 captured by adding 100 pl of bead suspension.

Stratification: 100 pl of CsCl2 7.5 M were added to each

well and 1let stand one hour before radioactivity was

counted in the Top-Count instrument.

Results: data were analyzed and expressed as % inhibition
20 referred to total activity of enzyme (=100%).

All compounds showing inhibition > 60 % were further

analyzed in order to study the potency of the inhibitér

through IC50 calculation.

The protocol used was the same described above, except that
25 serial dilution of the inhibitor was used. Experimental

data were fitted by nonlinear regression using the

following equation:

(vo Y )

1+10ﬂbnyhdﬂ)

v=vy, +

30
With v, as the baseline velocity, v as the observed reaction
velocity, Vv, as the velocity in the absence of inhibitors,

and [I] as the inhibitor concentration.



I nhi bition assay of aurora-2 activity 30 The inhibiting activity and the
potency of selected conpounds was determ ned through a nethod of assay
based on wDha/ouweo of the streptavidin scintillation proxi FCIEPAYesEY4 beads
(amer shanphar maci a bi otech) run in a 96syell plates. At the end of the
reaction, the biotinylated peptide WO 03/014090 PCT/ EP0O2/ 08544 -53
substrate was captured with the beads and subsequently allowed to stratify
usi ng CsCl2. Wien a radioactivity | abel ed phosphate noiety was transferred
by the ki nGhe toomheuhdadsehodedmpest i dé&) |9Ghtthes preseatd wasvemasored in
a scintillati.on u . tpbibitiaon say .of rora-2 actjwvi S
per f or med iSHl%Sg(i\%eIn#(g pﬁéﬁgngggg%?%g ttgogt%e “faé‘i“?%éivm n%' r ot gco]{“.srx i nase
reacti on: &abd bbet iadniatiest quegst | by (“he epeated ofout BRWBIE theé0 dbdade (0.5

uC P33g- ATP 1Q nM Auror a2 10 Minhihitor in a.final volunme of 60 |
but fer { HEBEEBo ARPERET. 0UBRBa D S0 B 1 iavtr | G5 tREPsl CaEA ta

ort hovanadahe)iener andddee tdméadbtweklioof rau86.U bottom well plate. After
30 mnutes_at roomtenperature _inc tion, reactio s .st opped and

bi oti nyl at ¢ peptralPLiEs capt urselﬂﬂ'b bJglleddi TPSEES | 8‘%‘%@58 suggﬁnsi%ﬂ—’.‘l
Stratificatidannit@@aphonl d&sGl2cadmpobhdese dddedlho (gacmaywetdngndf teh
stand one hour before radioactivity was . coun;ed in the TOE- Cougt.

i nst r ument 2PREEUIOs AP Uer8CaRdl §2849878 ek pPBsseliCad YAPRRAI BRL1¥n 20
referreg t Qheot @bmpsltindst Brof tiedz ik entlidR) cail beC oa@aimist shai g a
inhibition > 60 % were further _analyzed in order, to study. the_potency of

t he i nhi bi V8F1etHr 0@gh A@8BSRal ERF BRI orf - The Protideol hselifasi P8 X
descri bed aboiersexceppstbas, Zudefi s dfiuhi aibafed heabnbicki t orig@sd used.
Experinmental = data were fitted by nonlinear regression using the fol]ow ng
equation: VVUF1OPS vHIT 1SHSPeERiPH§iCsOEFOP Lty in  the” form  of

suppositories; parenterally, e.g. intramuscularly, or by
15 intravenous and/or intrathecal and/or intraspinal injection

or infusion.

In addition, the compounds of the invention can be
administered either as single agents or, alternatively, in
20 combination with known anticancer treatments such as
radiation therapy or chemotherapy regimen in combination
with cytostatic or cytotoxic agents, antibiotic-type

agents, alkylating agents, antimetabolite agents, hormonal

agents, immunological agents, interferon-type agents,
25 cyclooxygenase inhibitors (e.g. COX-2 inhibitors),
metallomatrixprotease inhibitors, telomerase inhibitors,

tyrosine kinase inhibitors, anti-growth factor receptor
agents, anti-HER agents, anti-EGFR agents, anti-
angiogenesis agents, farnesyl transferase inhibitors, ras-
30 raf signal transduction pathway inhibitors, cell cycle
inhibitors, other cdks inhibitors, tubulin binding agents,
topoisomerase I inhibitors, topoisomerase II inhibitors,
and the like.
As an example, the compounds of the invention can be
35 administered in combination with one or more

chemotherapeutic agents such as, for instance, exemestane,



30 Wth vb as the baseline velocity, v as the observed reaction velocity,
vo as the velocity in the absence of inhibitors, and [I] as the inhibitor
concent r awpD®R/014@ 03/ 014090 PCT/ EP02/ 08544 -54 The conpo®kadEPot/ofsaes mul a
(I') of the present invention, suitableskor admnistration to a mamal,
e.g. to humans, can be adm nistered by the usual routes and the dosage 5

|evel depends upon the age, Welabf., condiibonscof gy patient and.phe

adm ni stration rou For exanple, a suita 6sage adopted for ora
admi ni st r attieoranef a dempwahdves, f or rreheagdylatyd r angexiame®, aboOPT101t o

about 500 ro.dose, from tine ' 10 The . c unds of the
i nvention cr%ﬁr%ﬁ:é)tg’ e s?gg]ééa%%)vgs’ vaarlﬁ:ekg%léo\%lc1dlonseaggﬁfyc():(r%%%eés.’g. 80?3r ly,
in the formdoorubdhkliet,s, idapshol @, segdrubiciin|, meogicext degbl régelbigei d

sol utiops or, syspensions; rectally .i.n the formopf, .suppositories;. .

par ent e al Ivﬁ,n%_ N AR L arrpsccaLﬁbaorH]f,t]&'_ by 1%1?%f?%%hous gﬁgf%?m?ﬁf?ﬁt hecal
and/ or i nt r@Spiceaid,n] eatdonfew; waflvxiden,| rswgkh t BURS4Be Eugaeungds- of
the invention can_be dm ni st reg ei.ther as singl.e agents. or, .

al ternat i vERPE i HTRERGhib rdts ohPi L e owP ST tekYe oL t P HAL MERPEOLALN as
radiati?n &@Qﬁ@pﬁFan@th%&b?Eap¥ regi men in conEiration mﬁt? cytostatic
or cytotoxic agents, antibiotic-typ ents, alkylating agents,

ant i et abol’itt e %’@‘B‘ﬁ%%‘fe‘ﬁuoﬁﬁor?al fl%ént%gse? 'nnﬁH8i“od?CE'§:l”%gtelrﬂré,pr°dUCts

i nt er f ep onentN@yagené S codpotivials0axy genage imhdi 1 Swiehgn @B 2dosage
inhibitors), netallomatrjxprotease_inhibitors, telonerase inphibitors,

tyrosine kifR29E idRABIIRGS, ARGHS -FpDWHE ACRSF PRREPROFUt Agehty, 2ghi VS HER

agents, antigeEEFRidgeM $heaBppro¥edi ageags Faagents, farnesyl transferase
inhibitors, ras 30 raf signal transduction pathway_inhibitors, cell cycle

i nhi bi t or s CHPRERIEdk LI nPBTHR s, (HubBRYN %?nd#ﬁ§1a§§HP§PtlﬁgﬁﬁisU ase
i nhi bi t or s xRARO! SONEEASE1 | abBALRI td¥eh aaRdmbRRakik® formulation is

15 inappropriate.

The present invention also includes pharmaceutical
compogitions comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof 1in association
20 with a pharmaceutically acceptable excipient (which can be
a carrier or a diluent).
The pharmaceutical compositions containing the compounds of
the invention are usually prepared following conventional
methods and are administered in a pharmaceutically suitable
25 form.
For example, the solid oral forms may contain, together
with the active compound, diluents, e.g. lactose, dextrose,
saccharose, sucrose, cellulose, corn starch or potato
starch; lubricants, e.g. silica, talc, stearic , magnesium
30 or calcium stearate, and/or polyethylene glycols; binding
agents, e.g. starches, arabic gum, gelatin,
methylcellulose, carboxymethylcellulose or polyvinyl
pyrrolidone; disaggregating agents, e.g. a starch, alginic
, alginates or sodium starch glycolate; effervescing
35 mixtures; dyestuffs; sweeteners; wetting agents such as

lecithin, polysorbates, laurylsulfates; and, in general,



As an exanple, the conpounds of the invention can be 35 admnistered in
conbi nation with one or nore chenotherapeutic agents such as, for

i nst ance,woxanesp@ane, WO 03/ 014090 PCT/ EPO2/ 08544 -55 foPoegtpariess44
anastrozole, letrozole, fadrozole, taxagg, taxane derivatives,
encapsul at ed taxanes, CPT-11, canptothecin derivatives, anthracycline

gl ycosi des Q. d rubicin . | URiGLN, Ukl i .

navel bi ne, & %viqr?f)(llgs%ﬁ%ewggrr%galgﬁ%{%lgygpj]r%ﬁ nl%esétlggsn%r?%rzsz,lgse%%l ecoxi b,
t anoxi f en, phalrorickanic8igen StobdtbatSagen SU- 8868, Herpkpthaceawnicahe

l'i ke, optianall .t hin | Lpos | _f LQns. 1 he I I as a
fixed dose?rgggﬁaggﬁgﬁnabkgn %Egdﬁg §Eg¥%aéﬁglo§£th%8§%%poﬁ%%§ég? ?%?g

i nventi on wixtmpiet he byosagang argfe deiscinded sbovel antng he valbketting,
pharmaceutical |y active agent.wthin.the approy dosage range. Conpounds
of for Iasﬁﬁfrﬁﬁﬁa éng$eags§é$8nFPSFF?gmpfﬁgegﬁggh anti cancer agents when
a conbi nat The fldguildtdisparssidds | fappovpt i ateinIbke rptésantmaynvsnte om. al so

i ncl udes pharmaceuti cal , conpositions _conprising a conpound of formula (1)
or a pharﬁ§E€@FVC8WP38é888g58§|8“§8FPS%§§Feof in association 20 with a
phar maceut Tl |gyrageeniaapl eorke£ini apt cawtielr, c@vbexamghs /| €scoiavose

di luent). The pharnmaceutical .conpositions contajning the conpounds. of the
i nventi on 8Fe uSASFPITEPFepared olﬁgﬁfﬁﬁlﬁonV¥Hé[§ﬁuﬂ maREthGds dﬁﬂdé?ﬁ

adm nis¢ er gdripitalpharmaceutically suitable 25 form For exanple, the
solid oral forns ma cpntain,ﬂtgggther wi th the active conpound, diluents,

arosSe,

e.g. |actodde RUaR O ok S SICTE  BY | GPES@I NG5 SREF LR or
potato st &pehexdadipflicCart Snatusal Shlingaaghdl, C.scHiedM | £1gin@gnespedr 59, or
cal cium stearate, and/or polyethylene glycols; hinding agents,_e.g.

st ar ches, QF&BW&C&&%PlﬁéﬁatinFaﬁ$9ﬂ¥Wé£9ﬂ16F6§€}°§§rboxyﬁ%thyP%%YY{W%%e or

pol yvi nyl aspwehehi done; di saggregating agents, e.g. a starch, alginic
15° The suspension or solutions for intramuscular injections
may contain, together with the active compound, a
pharmaceutically acceptable carrier, e.g. sterile water,
olive o0il, ethyl oleate, glycols, e.g. propylene glycol,
and, if desired, a suitable amount of lidocaine
20 hydrochloride. The solutions for intravenous injections or
infusions may contain as carrier, for example, sterile
water or preferably they may be in the form of sterile,
aqueous, isotonic saline solutions or they may contain as a
carrier propylene glycol.
25 The suppositories may contain together with the active
compound a pharmaceutically acceptable carrier, e.g. cocoa
butter, polyethylene glycol, a polyoxyethylene sorbitan

fatty ester surfactant or lecithin.

30 The following examples illustrate but do not 1limit the

present invention.

General Methods

Flash chromatografy was performed on silica gel (Merck

35 grade 9385, 60A) . HPLC/MS was performed on a Waters X Terra



al gi nates or sodium starch glycol ate; effervescing 35 mxtures; dyestuffs;
sweet eners; wetting agents such as lecithin, polysorbates, |aurylsulfates;
and, in geoasali4090\0 03/ 014090 PCT/ EP02/ 08544 -56 non-t oXIPCTAPU2/08544

phar macol ogi cal |y inactive substances uged in pharmaceutical formulations.
Sai d pharnaceutical preparations may be manufactured in known nanner, for

exanpl e, means, of m gr nulatln tabletfing, .5 sugar-coating,
fil m coat | gfocésSek %"23“‘? qﬂ]% s cg‘?]slf“ghsuﬁ’ﬁ?g ot a‘fqa%%ﬁ‘? %Z%P aIEIFBﬁ
be e.g. syhdpem eByLSppLE aﬁﬁtﬁusye@g@nmt% SYHDAPS deRY:cEOM abAdasa

carrier, for exanple, saccharose.  or saccharose_w th glycerin and/or
manni tol aNdFEPMass sBPBi-t oEQ TRANSUSpeASPEREPaAE tﬁésénuFE?6E§°Wﬁ9eEontaln

as carrier gqfigpetxafpta, @nnaéw@&r&éwa@gamsﬁodhw akgipate, pesiiae,
nethylcellulose car boxynet hyl cel | ul ose, ‘or vmgf al cohol . 15 The
e

suspens$onp@ﬁs§olﬁtﬂﬁﬁ% PEFOnAtanase tir B |5u ﬁayﬂﬁbnﬁaﬁn wiblget her

with the aglietg CRERAUNTDacatopRRIBEEYE ]! | ¥naCHeRlall @Heakl BehasCrgo
sterile water, olive oil, ethyl ol eafe, gl'ycols, e.qg. propylene glycol,

and, if dediredetenisuridel el Fritiint é‘rrfariule@éau fEomO Iy ditechPd¥i db. 1Thes
sol utions {Qt, j-RLr a\ﬁ%lQiJSsad%‘l §Cb' rn{v USEONSH TBY SRt %p ?ﬂ' er,
erab y t etTormo

for exanple, steri'l wat er or ey may be in th
sterile, aguedisw |rsaj:te)n1 cm%étlnine dofiacrons yelumey Waylontwlh asan,

carriefqpropyly eq:%r%‘l CPLom2204N€ S SLEQI 1 8§ g?iaggmv%ﬂatg%g%&erz%t h
t he actlve conpou a p arnaceutlca y acceptg e carrier cocoa
butter, poKyet Bdure gtguplwas paPyexy&idnd eres sdPbivt. arRetf@ttlyoresTemes

surfactant @prleql thhn 4,30 Jitged oLk ont NG eXalp! 830 ISt i, il 40, 091
imt the ‘préesent invention. ner a ods F ash romatografry was
perforned emesiglivea gel m{kerekio.
When necessary compounds have been purified by Preparative
15 HPLC on a Waters Symmetry C18 (19 x 50 mm, 5um) column
using a Waters preparative HPLC 600 equipped with a 996
Waters PDA detector and a Micromass mod. ZMD single
gquadrupole mass spectrometer, electrospray ionisation,
positive mode. Mobile phase A was water 0.01% TFA, and
20 Mobile phase B was acetonitrile. Gradient from 10 to 90%B
in 8 min, hold 90%B 2 min. Flow rate 20 ml/m.
'H-NMR spectroscopy was performed on a Mercury VX 400
operating at 400.45 MHz equipped with a 5mm double
resonance probe (1H {15N-31P} ID PFG Varian) .
25
Example 1

6-nitro-3-bromo-3H-isobenzofuran-l-one (II)

To 125 ml of a dichloromethane solution of 6-nitrophtalide
(8.0 g, 0.047 mol), bromine (8.25 g, 0.052 mol, 1.15 eq)
30 and hydrogen peroxide (5.07 g of a 35 % solution in water,
equivalent to 1.77 of hydrogen peroxide, 0.052 mol, 1,15
eq) were added. The mixture was gently refluxed for 11
hours, then cooled down and concentrated by solvent
evaporation. The aqueous layer was separated, and the

35 organic phase washed with water before drying up (Na,SO,).



35 grade 9385, 60A). HPLC/ M5 was perfornmed on a Waters X Terra WO 03/ 014090
PCT/ EPO2/ 08544 -57 RP 18 (4.6 x 50 mm 3.5 m columm using a Waters 2790
HPLC syswoemspgquwdopped with a 996 Waters PDA detector and ®CTMPor/ostass nod.
ZQ singl e quadrupol e mass spectroneter, sgequi pped with an el ectrospray
(ESI') ion source. Mobile 5 phase A was anmmoni um acetate 5 mM buffer (pH 5.5

acet oni 11 PEeEs: oefEPEartRt (95t 1 5oB0E 1 PRAG: o2 RalE ontt s 2

mn. U depectiifardatby?2201ashamdthr2ivg togmaphlyovwwvert esilatAnigel | (hecanon

volume 10 L. .Full_ sgan. 10 s range from, 100 [ pi

vol t age wa?tﬁ‘?’g W;ct%oeur%eg?zr?p.ﬁvan% ‘lZéC?b neéﬁfagggoﬁ%lﬁge%ﬁlgéfx%ms
(HPLC r.t. weareopitedmeidn riMyut]és=at5220 HRmCor .254 snik7 ;MaHs NMAr € C9iCen, as
mz ratio. \Wen necessar onmppunds havg, been i fied by, Pr rativ 15
HPLC onéa fapsres §lﬁn§ﬁg¥‘aéf8 Q)%“O&x ggﬁn ?%Unjrmzm Jm%6 ustng™ 8 wa 13?75
preparati vaddPLECHG0O08equi ppedivith a 996 Waters PDA detector and a

M cromass nod. ZMD single quadrupol_e MSS ectroneter, electrospray
ionisation, positive node. Mbile R as wat er 0.01% TFA, and 20

Mobi | e phasz%-ﬁmwaé-@cekenhtzbLhehE@fadkgabeﬁaeﬂh%QntQ-gQ%Btrhghén%' n, hold
9098 2 m n: SC n a

Mercury VXpho@phopaumt pbpgmide4d8IZ% MHz equi pped with a 5nm doubl e

reson e pro 15N 31P} . PEG ian). . q_

6- ni t?ic:(-?S- %r o?rcglé%p?éob%frlzkf—%lrllat%?l_gér?ggkﬁ ?héégs?%&g?aé (in chfor &?@? hane
sol ution ofy,6-MiaIoOphod) i da &Yl gpropddizanel )(464r omi hewa8. 2eafed). 052
nol, 1.15 ) -30 and hydrogen .peraxi de ) f 35,%-s0 Lon i
wat er, equ?@aﬁgn 1 oari(f?#%?rﬁg}drwglgl)eir? p%%%x%e?b%. 8%2 e%éo,l 1}!,)%1‘%{)1%(11 tLj?/vere
added. Thespilxtive vef gedphenyéf | pixesbliionre 1136hoyr s,0.11B6n ©wb) ed dewh and

concentrated by solyent, 8aperation. . The AGugeUS, | RYEL Ve SRRARt ga and

15 stirring were continued overnight, and then the mixture was
cooled down to room temperature. The precipitate was
collected, dried up under vacuum and purified by flash
chromatography over gsilica gel. A gradient of
dichloromethane-methanol-acetic acid, from 97-3-0 to 93-5-2

20 was used as the eluant, to vyield 6.2 g of the title
compound. [M]" = 410; HPLC r.t. 4.72; H-NMR (DMSO-dg) ,
diagnostic signals (ppm): 6.01 (br. s, 2H exchangeable with
deuterated water), 6.49 (dd, 1H), 6.80 (4, 1H), 6.87 (4,
1H), 7.62-8.00 (m, 15H), 8.17 (s, 1H).

25

Example 3
(5-{2-Methoxy-4-[3-(4-resin-benzylcarbamoyl) -propoxy] -

benzylamino}-3-oxo-1,3-dihydro-isobenzofuran-1-yl) -

triphenyl-phosphonium bromide

30 The compound of example 2 (252 mg, 0.514 mmol) was
dissolved in 15.25 ml of a solvent mixture made up of
dichloromethane (13.5 ml), trifluoroethanol (1.5 ml) and
acetic acid (0.25 ml). Novabiochem 4-(4-Formyl-3-
methoxyphenoxy)butyryl aminomethylated resin (326 mg,

35 declared substitution 0.94 mmol/g, 0.6 eqg.) was poured into



35 organi ¢ phase washed wth water before drying up (Na2SO4). WD 03/014090
PCT/ EPO2/ 08544 -58 After evaporation of the solvent the crude residue was
purified W loa®ho chr omat ogr aphy over silica gel (hexane- PeTiapo2/e85et ate 8- 2
to 7-3) . 8.18 g of the titled conpoundggwere obtained. [M1]- = 257; HPLC
r.t. 5.37; "HNWR (CDC 3), 5 diagnostic signals (ppm : 7.47 (s, 1H), 7.86

(d, 1H, 7 d 8 ( 1 .

(5- Ami no- St?)lxo ", gué&ﬁ}'dro ?‘éobgnzor%regﬁﬁﬁgﬁb) % Ielﬁilfn-l pﬁ%gph%%rllﬁjﬁ}t’

br om de (I IsIt)Lr_‘c@dA Sat ut9| tvougts Ghafore- Fdskiomn- arbp‘soﬂenztdfmrla]nridme (8.7
g, 0.034 in eth o a (464 nd S 7 n
stirred vm”?ﬁo)raﬁlfS rﬁn%ﬂfeq{n e?ﬁyf‘&propl%on Ojfva putl ﬂ "Z?Orphgﬁ ]i‘gugs
phosphi ne the g reﬂs::lri%? was , &1éq)arev]erevar$dlmﬂ drwajovia sedmvhioaometmané 7
hour s. atin irring we nt i nued over h a en t

m xt ur & wad'et 5‘5’10 d &51\/\/11 P % oom T % Clgra uﬁ%anﬁe g%‘%%ﬁt‘%u t‘g Q sunggr

col | ect ed, véwueth ufblimhdey, va:auumlamédpmoafdjecb byOfV&sknmodhlgonBIR)grB?)&? over
silica gel A gr.adi ent oft ecdli hI org) ane- net hanol -acetic acid, from
97-3-0 to &% ﬂ‘af(fo\ﬁaessuge ant, to yield 6.2 g of the title
compound. [M + 410; HPLC r. t. 4.72; 1HNWR (DMSO-d6), diagnostic signals
(ppm: 6.01 (br. s, 2H exchangeabl e h de%terat ed water), 6.49 (dd, 1H),

6.80 (d, 1H), 6.87 (d, 1H), 7.62-8. , 8.17 (s, 1H). 25 Exanple 3
(5-{2- k@thd*y34ﬂb§g9§ytdsuﬁ3bexbyle§1b§gg;ﬂlnaBeﬂgggbthylldene] -1,3-

benzyl am nagl; benz a phRosphoni um
brom de 30 - T, gi-ssol ved in

15.25 m ofrealmmnglm_—buuxemde up of di chI ororret hane (13.5 m),

trifluor oet(t%ar{gl M(ejth% g@d a%gtsl _geid QQF%EFHJP%&)N@ E %ggem

4- (4- Fornyl-3- rrethoxy hen xy)bu yry am nome
benzylamlno} 3-oxo-1,3-dihydro- 1sobenzofuran 1-yl)-

15 triphenyl-phosphonium bromide of example 3 (100 mg, 0.078
meqg) was suspended in dried dichloromethane (3 ml);
pyridine-3-carboxaldehyde (50 ul, about ~ 6 eq.) was added,
followed by TEA (50 upl). Stirring at room temperature was
maintained for 20 hours then the resin was filtered and

20 washed with dichloromethane, methanol, and again

dichloromethane before drying under vacuum (IR: 1776 cm™).

Example 5
N-{2-Methoxy-4-[3-(4-resin-benzylcarbamoyl) -propoxy] -

25 benzyl}-N-{3-oxo-1-[l-pyridin-3-yl-methylidene]-1,3-

dihvdro-isobenzofuran-5-vl}-benzamide

4-[3-Methoxy-4-({3-ox0o-1-[1l-pyridin-3-yl-methylidene]-1,3-
dihydro-isobenzofuran-5-ylamino}-methyl)-phenoxy]-N- (4-
resin-benzyl) -butyramide of example 4 was suspended in
30 dried dichloromethane (3 ml); diisopropyl ethylamine (200
nl) and benzoyl chloride (100 pl, ~10 eqg.) were added in
this order. After stirring at room temperature for
20 hours, the resin was filtered and washed with
dichloromethane, methanol, and again dichloromethane before

35 drying under vacuum (IR: 1786 cm™).



35 declared substitution 0.94 mmol /g, 0.6 eq.) was poured into WO 03/014090
PCT/ EPO2/ 08544 -59 the solution, and the resulting suspension was gently
stirred fwo d/0hwmao s bef ore addi ng dropwi se the pyridi ne- reTaPe2/083apl ex
(250 pl, 6 mmol, 10 eq.) . After 40 hougg_. the resin was filtered, washed
wi t h di chl oronet hane, 5 nethanol and agai n di chl oronet hane, hence dried
under vacuum (518 ny, cal cul ated Io%gg:&gieos 78 mol/g; IR 1787 cm1,

| act one stretching band). Exanpl e 4

4- [ 3- Met hoxay~[4 R 3r-iod yeti ;

di hydro- 'SQBE&%F%F%%&JEQ%LQQE%QLIQEF%¥§h}pBeBO§$hyN1$4e1domethyll*

r esi n- benzyty=toatyramde
(5-{2- Met hm@a%(ﬂemﬁlm&m&poxy]

benzyl api n - oi_hydr sqb y _
tri phen§1l Q%o[% c()e%’lhu b(rao&{g %X (1 § (TOS % m%%@%ldenf] 1 3
suspended mwammmmmwmrieyammp} -mpyhydi) reh@noayl)eNal( dehyde (50

pl, about - eg. | owed b (5Q p Stlrrln FQom
t enper at ur ge\/\égl b)rrél'zﬁftﬁ i ne aml%ﬁ" hgﬁrs %ﬁmﬁﬁ\fehegr elé"i)’lﬁ g° g%r ed*dnd 20
washed wi t lirdiech| @i ciwedhametharet hddolml )anahnagm—rtwldydhlm@cm&tm bedore
&%Enﬁerﬂger Va[clgy(%é‘lreRm 17ggﬁ§yficar fé:r(ragyl lﬁrr()lﬁl(%(ya]t Hgom temperature
benzyl }6 N- {£3r0x @0 hduxrpyri tie- 3ryeksllmet wpki déneéketed- and washed with
di hydro-is of ur an | } .
37L36N@thogp ggmg&&aﬁngqgﬁﬁiﬂqiji?ﬁdrﬁfﬁl ]%ﬁ?iii?%gthane before

i hy roqsdwnzngummieﬁw anmno} - met hy phenoxy] - -
resin-benzyl)-butyram de of exanple 4 was suspended in 30 dried
di chl oronet hane (3 m); diisopropyl ethylamne (200 pl) and benzoyl
chloride (100 pl, -10 eq.) were addeEkample 1 s order. After stirring at
room t erat f nd washed wth
di chl ordme OVEQE@% drying
under vacubenzyR) -NZ4@-oro)1- -YOridint36090meERYEPG24A0858Fdro-

phthalazin-6-yl) -benzamide

N-{2-Methoxy-4-[3- (4-resin-benzylcarbamoyl) -propoxy] -
benzyl}-N-{3-oxo-1-[1-pyridin-3-yl-methylidene]-1,3-

20 dihydro-isobenzofuran-5-yl}-benzamide of example 5 was
suspended in dimethylformammide (3 ml) and agueous
hydrazine (approximately 25 % solution) was added (400 ul,
about 40 eq.). After stirring at room temperature for
20 hours, the resin was filtered, washed with

25 dimethylformammide, methanol and dichloromethane before
drying under wvacuum. (IR: disappearance of lactone

stretching band) .

Example 8
30 4-{3-Methoxy-4-[1l-(4-0xo-1l-pyridin-3-ylmethyl-3,4-dihydro-

phthalazin-6-yl) -3-p-tolyl-ureidomethyl] -phenoxy}-N- (4-

resin-benzyl) -butyramide

4-[3-Methoxy-4-(1-{3-oxo-1-[1l-pyridin-3-yl-methylidene]-
1,3-dihydro-isobenzofuran-5-yl}-3-p-tolyl-ureidomethyl) -
35 phenoxy]-N-(4-resin-benzyl)-butyramide of example 6 was

suspended in dimethylformammide (3 ml) and aqueous



-60 Example 6 4-[3-Met hoxy-4-(1-{3-0x0-1-[1-pyridin-3-yl-nethylidene]-
1, 3-di hydr o-i sobenzof uran-5-yl }-3-p-tol yl -urei donet hyl) -

phenoxy] -Wo(04/01430 n- benzyl ) - but yram de 5 PCT/EP02/08544
4-[ 3- Met hoxy- 4- ((3-o0xo0-1-[1-pyridin-3-ykioethylidene]-1,3-
dihydro-isobenzofuran 5- ylanino) nethyl)-phenoxy] N-(4-

resi n- benz but was d | e
dlchloronet ég} p%?&¥99? é%o&ygégﬁggggg da% EQ#%%PeH%gow%%
added. Aftebo@mlrnnngeqt)roomftezqnxmmnnkngulahorrb@whouempetEEuresiﬁomas
filtered a shed wt di chl or.onet hane, nol and aqgai .
dichlorone%%aﬁauﬁgfore t%ﬁylna “Grider vaéﬁunl E;% :“¥é¥%éﬁ with
N-{ 2- thhOKMﬂétk&i&é&ﬁEﬂhﬂdbenzmkﬂﬂﬁhﬁﬂnykﬁxbrGmodwleromethane before
benzyl } - N- (4- on r|d|n BHyInethyI 3, 4-di hydr o-

phthalaéln

N-{ 2- Met hoxy- 4 [3 (4 reS|n benzyl car banoyl ) - propoxy]

benzyl } - N-{3-o0xo0-1-[ 1- pyri di n-3-yl -net hyl i dene] -1, 3 20

di hydr o-i sobenzof uran-5 yI} benzanmi de<atP I ahpl e 5 was suspended in
di met hyl f oy AFat8PRReKLTRL EhY 6291 0
sol ution)

tenperaturbehaamlz@ hour s, "the resin was filtered washed with 25

di met h for anqgl gnd di.chl oro tha e be g under
Tacuunt® (1 B pervaied o A Getona beRRvaEaR ﬁﬁogiﬁa?m%% Pe 8 30
4-{3- N@thoxxm&yﬂnaw4 qx@xb»pypydhmla-yLy&mbyhy3 3- di-hydyaro-
ngrﬁlgéh2§$5¥ﬁéﬁﬁﬁ tOI r%&%%ﬁ%thy“g £Q§H£ﬁ¥}7Nhgé_suspended in a
4- [ 3- Met hoxp14tG.onf 3of)XQ-Of%-[TF49yI‘JJrﬂIIDC1‘3 W3- el hyl isgehestirred at room

1, 3- dlhydro |sobenzofur | -urei domet hyl)- 35

Shenoxy] < NCIEREAZEarEOT ) Ay uBhd: KhGhD! Heg YhbltiRenand | fhe

di met hyt f orspamide (Sollocedd aedeodsiddd &3 OdAODAi MET/1EPORS 08F44cie B
compound. [M+1]1* = 357; HPLC r.t. 4.02; 'H-NMR (DMSO-ds),

diagnostic signals (ppm): 4.39 (s, 2H), 7.47-7.62 (m, 3H),

7.93-8.05 (m, 3H), 8.26 (dd, 1H), 8.54 {(m, 1H), 8.65 (br.

s, 1H), 8.76 (d, 1H), 10.73 (s, 1H, exchangeable with
20 water), 12.45 (s, 1H, exchangeable with water).

Example 10
1-(4-0xo-1-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-6-yl) -

3-p-tolyl-urea

25 4-{3-Methoxy-4-[1-(4-oxo-1-pyridin-3-ylmethyl-3,4-dihydro-
phthalazin-6-yl) -3-p-tolyl-ureidomethyl] -phenoxy}-N- (4-
methyl-benzyl) -butyramide of example 8 was suspended in a
solution of 20% TFA in DCM (3 ml), and stirred at room
temperature for 2 hours. The resin was filtered and the

30 solution collected and dried up yielding 11 mg of title
compound. [M+1]* = 386; HPLC r.t. 4.72; 'H-NMR (DMSO-dsé),
diagnostic signals (ppm): 2.23 (s, 3H), 4.26 (s, 2H), 7.10
(4, 2H), 7.29 (m, 1H) 7.33 (d, 2H), 7.64 (m, 1H), 7.83 (d4d,
1H), 7.89 (d, 1H), 8.40 (m, 2H), 8.56 (d, 1H), 8.70 (br. S,

35 1H), 9.22 (br. s, 1H), 12.38 (br. s, 1lH).



hydrazi ne (approxi mtely 25 % sol ution) was added (400 |, about 40 eq.)
After stirring at roomtenperature for 20 hours, the resin was filtered,
washed wiwb o3ai4oed hyl f or manm de, net hanol and di chl or onet iremEPOBISBHE 5

dryi ng under vacuum Exanple 9 -62 -

N (4- Oxo- 1- pyri di n- 3-yl net hyl - 3, 4- di hydr o- pht hal azi n-6-yl)- benzam de 10

’t;l_e%y:vst Rl? oxor?kf(né/r qﬁ?:aﬁ’ gﬁg/%m$ 3, 4[%|lcﬁy%)8?éd0tlng the compound

pht hal azi no(i— yigrerz anil 8&) ofwidharpie apmgpsuepen@édemda ool fivronlaf 20%

TFA in DCM stiys a L The pesin
was fil tere&?’ dl)‘? hgﬂ%g “II ﬁﬁ%é’%@&%% gﬂig gp éef]ﬁ%g{ ng Vf5 cﬁ% of
title confoumhlal MAL]H )= @67;sb@k&tetof4f@2mulla-l\n\2m(,DNB@dﬁgollowing

di agnostic SI nal%( gj 4 39 . 2H), 7.47-7.62 (m 3H), 7.93-8.05 (m
3H), 8.26 , Sg’pz? ePPEPYg. 65 (br. S, 1H), 8.76 (d, 1H), 10.73
(s, 1H, exchang@a@hﬁn\m—mh(42&hw.a>tre|L)o,en12fl452HSph31:h|alaz¢hamgeabl e wth

wat er

1o Bo- LA G - YT meRRYE- 55 ditfiio- BreRE aFERI) . $P9REFHICur ea

25 4-{3- NEtsri@mal@-[dp};(rﬁ)-ﬂxo 11 pysi, dia®)3- yé net hy8d3, 41i,hydraoe-7.32  (m,

et hyl - benggh Y- bikyiam KL of | Bkanpi-§ ouad euspilided PSRRI | KR 20%

TFA i nchCl\/Id@&t@r)atealndzaitelrnr ed at room terrper ature for 2 hours. The resin

was filtered ang the 30 solutlo col |l ecte ding 11 ng of
title conpound. PRREEPF4= éSB‘EtB! epzyj) h&ﬁﬁ&a?b%s%

?i agna)sti c [si+gnal s (:pz{mﬂ) HPLE@3r(S. 33H)&3 ;4.12161\11\4‘56. amiso7ael0, <(1;da RbBtid. 29
m 1 7.

G N CNEL W R O P CE U ML RN MR
1H) . WO 03/ etH290cBEIEPR2L A8 htert &Y WatkrNg i 6. en anal oggl)ls V@ywnd by
][g??r;tj:g th(%dcor’r%ound 197f (fd(?rglgll)? (7I II) vvllth Sk,leflggr?gti %t{)e'al dehyde of
7-Amino-4- (4-nitro-benzyl)-2H-phthalazin-1-one
[M+1]1* = 297; 'H-NMR (DMSO-d6), diagnostic signals (ppm):
4,29 (s, 2H), 6.18 (s, 2H, exchangeable with deuterated
water), 7.00 (4d, 1H), 7.26 (d, 1H), 7.57 (m, 3H), 8.14 (d,
20 2H) .
N- (4-0Ox0-1-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-propionamide; [M+H]+ = 309; HPLC r.t. 2.88.
N- (4-Oxo-1l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
6-y1)-4-trifluoromethyl-benzamide; [M+H]+ = 425; HPLC r.t.
25 5.1. .
Furan-2-carboxylic acid (4-oxo-l-pyridin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl)-amide; [M+H]+ = 346; HPLC r.t.
3.37.
N- (4-0Oxo-1l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
30 6-yl)-3-cyclopentyl-propionamide; [M+H]+ = 377; HPLC r.t.
4.99.
2-Propyl-pentanoic acid (4-oxo-l-pyridin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl)-amide; [M+H]+ = 379; HPLC r.t.
5.09.



(V) and then with the proper acyl chloride derivative of formula (VIIl) or
i socyante of fornmula (IX), the following 5 conpounds were prepared:

7- Am no- W0A3ohoor o- benzyl ) - 2H pht hal azi n-1 -one [ Mtl] + =PREGPOMNSEI r. t .
4.62; 'H NWR (DVSO-d6), diagnostic siggals (ppm: 4.11 (s, 2H), 6.97 (dd,
1H), 7.24-7.32 (m 5H), 7.56 (d, 1H), 12.05 (s, 1H, exchangeable with 10

deut er at ed wat | R0=d= (4= mELhOX Y~ 2h: Lazip=hzone [ Mr1] +
L e, HpLC T ¢ g8 RRhRe ARy 88‘?9%?%%3)& HLBDLPS BRLRRLAORE, L8 (5.
3H) 4.04 ($-v2p)-36.(30tEs flRpromexbirdngbabld) wirhadetMeHated %&0eriPLE. 82
(d, 2H) 6,97 13 (@d, 1H), 7.17 (d, 2H), 7.23 (d, 1H), 7.57 (d, 1H).

7- Am Eﬁ ni t'ro- benzyl)-ZFLphthaIazin-I-one [ MEL1+ = 297; ' H- NMR
(DNBC)dG) di agiedBi-Yeshgrat-pheppd) -3- (4-280¢3;p2H}diB-38y{vetR¥] -

exchangeablie kb ASW! 6 oh59a4BL8T)1) LuBla oAl =748, (fordHh. 757 (m

N- (4- Oxo- 14p98|d|n 3-yl met hyl - 3, 4- di hydr o- pht hal azi n- 6-yl) - propi onam de;
[ MtH + = 309; HRL _

N (4- Oxo- 1- pyrl g 3- yPnétﬁgFlglﬁ 8|Xygﬁgh5%t%é gﬁﬁydro phthalazin
6-yl)-4- trBFW&OrBﬁpkhyﬂybenzaﬁmdéM+HWHHF+3864ZB?LHPtCtr #.6225 5. 1.

Fur an- 2- carboxyIL agi y t hy B
3, 4-di hydr o- phthaﬁgi%ngé%iP§§8nbge¥&Pg%Eﬂ14 E%g E éﬁit@ln 3- yﬁmﬁshyl
N- (4- CkO- 13p¢rdthGBOybhEhhybz3n46dyhyduuephtmHFHiwn— 808; HPLC r.t.
6-yl)-3-cygl gpentyl - propi onam de; [MtH + = 377; HPLC r.t. 4.99.

2- Propyl - peritanoi ¢ acid (4-oxo-I|-pyridin-3-yl nethyl -

3, 4- di hydr o- pht Ral(@zérDécll pranptenyl MtBl-+4=08391 -pPL Cdint 3 -y Em@8hy WO

03/014090 PCE/%P9%63§5§ﬁtPﬁ1?§én4 dy durea M+H]+ = 440; HPLC r.t.

1- (4- Oxo-1 ro-pht hal azi n-
6-yl)-3- (35t59fluoronethyl phenyl) urea [ MMFH + = 440; HPLC r.t. 5.29.

15 N-[1-(4-Chloro-benzyl)-4-0xo-3,4-dihydro-phthalazin-6-
vl]-propionamide; [M+H]+ = 342; HPLC r.t. 5.18.
N-[1-(4-Chloro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
yvl]-4-trifluoromethyl-benzamide; [M+H]+ = 458; HPLC r.t.

7.13.

20 Furan-2-carboxylic acid [1-(4-chloro-benzyl)-4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide; [M+H]+ = 380; HPLC r.t.
5.66.

N-[1-(4-Chloro-benzyl) -4-oxo0-3,4-dihydro-phthalazin-6-
vl]-3-cyclopentyl-propionamide; [M+H]+ = 410; HPLC r.t.
25  7.22.
2-Propyl-pentanoic acid [1l-(4-chloro-benzyl)-4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide; [M+H]+ = 412; HPLC r.t.
7.33.
1-[1-(4-Chloro-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
30 vyl]-3-(3-trifluoromethyl-phenyl)-urea; [M+H]+ = 473; HPLC
r.t. 7.26.
1-[1-(4-Chloro-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
yv1l]1-3-(3-methoxy-phenyl)-urea; [M+H]+ = 435; HPLC r.t.
6.43.
35 1-[1-(4-Chloro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
yl]-3-p-tolyl-urea; [M+H]+ ¥ 419; HPLC r.t. 6.74.



1- (3- Met hoxy- phenyl ) - 3- (4-oxo-1-pyridin-3-ylnethyl- 5
3, 4-di hydr o- pht hal azi n-6-yl )-urea; [MH + = 402; HPLC r.t. 4.33.
1- (4- Oxo-wopsnidpn- 3- yl met hyl - 3, 4- di hydr o- pht hal azi n- 6- yPCTAPp2/085h4y/| - ur ea;

[ MiH + = 386; HPLC r.t. 4.62. -64 -

1- (2, 4-Di fl uor o- phenyl ) - 3- (4-oxo- | -pyridin-3-yl nethyl 10

3, 4-di hydr o- pht hal .azi n- 64yl --Ukrea: + =_408; H r. : C e
1- (3, 4-Dichl or oaplreiny(lq) -%y&-oo%%?ﬂz%w:ﬂah}f%?yIﬁngtlf%}la-ro bhthélggm ¢

3, 4- di hydr orlght3ndl2a Zi-dig-lylopr-orpd@nylM-Hreas 4¥3HIMPEC4A1t . HPEC59. t15

N[ 1-(4-Chl r7q]-_]benzyl ) - 4- 0x0- 3, 4-di hydr o- pht hal azi n-6- yl]-propi onam de;
[ MiH + = 342; "HPLC r.t. 5.18.

N-[ 1- ( 4- Chl or o- beridy (i—Cyexo-dehzdilhydr-oxphBhdl-dihydgo-phthalazin-6-

1-

-4-tpifluor | - amde;.[[M- = . HPLC r,. 7.13. 20

an- cha%igx_%q?)&ﬂ%&a%q’%-’( J?féﬁl]&r GFHBé%Zy?I??"E- g)ilg'-' 4.%6.

- di hydr o- pht el [dzi (A—-Eypino-doendey;l ) [FMi-HEke -3 , 3801 hiBr6-phthalBz66-6-

1- (4- Chl_gr,0-,ben -4- 13q4-di r.o- pht in-6-,.

- 3-cycl a’géntllyl%-ré%lol)bllo%r?%%&g’;l fj%k‘%fyi%lgeAldmhgﬁc_r §t4 .9 ’Zg P?.Czﬁ.' t

ropyl - pent3anoi ¢ acid [ 1-(4-chl oro-benzyl)-4-oxo-

- di hydr o- pht hal azi n- 6- -am.de;_ [. +,7 412, H (ot 3 B

1- (4-Chl oro- %@lﬁfﬁ ;} %—%&T&%dﬁﬁﬁgﬁqlpﬁﬁhé a?ion-gé-gzg(-.')s 4 ng 3.4

- 3- 18- t difHydoroopittingl lazhempl-y-10 -reai de M+ H +4 Z3 3 TRHIPLEPLE. £. £7. 26.

| - (4- Chl Or-0r benzyl ) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 6-

-3-(3- rre4t’hox’y- phenyl)-urea; [MtH + = 435; HPLC r.t. 6.43. 35

1- (4- Chl or o- berldy (i-Cyexo-DehzdilhydroxphBhal-dihydgo-phthdlpztiokgF- ur ea;
+ = 419, HPLC . 1. 6. 74, .03/ 90 P02/,08544 -6

(4- oiaothe zc}lo})-eil?'é’éopf}é\?}g’?'ﬁ%;é%!pﬁﬁ%ﬁ 5 Poagi heLc®? e

- (2, 4-&di3f.l uor o- phenyl )-urea; [MH + = 441; HPLC r.t.

15 2-Propyl-pentanoic acid [1-(4-cyano-benzyl)-4-oxo-3,4-
dihydro-phthalazin-6-yl]-amide; [M+H]+ = 403; HPLC r.t.
6.42.

1-{1-(4-Cyano-benzyl)-4-ox0-3,4-dihydro-phthalazin-6-
y1l]-3-(3-trifluoromethyl-phenyl)-urea; [M+H]+ = 464; HPLC

w T<
c =

<z

< PR P P wN<

=1z
or I

20 r.t. 6.46; 'H-NMR (DMSO-dé6), diagnostic signals (ppm): 4.34
(s, 2H), 7.34 (d4d, 1H),'7.47—7.55 (m, 3H), 7.59 (d, lI:I),
7.73 (d, 2H), 7.80-7-88 (m, 2H), 8.00 (s, 1H), 8.43 (d,
1H), 9.20 (s, 1H), 9.40 (s, 1H), 12.44 (br. s, 1lH).

1-[1-(4-Cyano-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-

25 yl]1-3-(3-methoxy-phenyl)-urea; [M+H]+ = 426; HPLC r.t.
5.59.

1-[1-(4-Cyano-benzyl) -4-0ox0-3,4-dihydro-phthalazin-6-
vl]-3-p-tolyl-urea; [M+H]+ = 410; HPLC r.t. 5.89.

1-[1-(4-Cyano-benzyl)-4-ox0-3,4-dihydro-phthalazin-6-

30 vl]-3-(2,4-difluoro-phenyl)-urea; [M+H]+ = 432; HPLC r.t.
6.

N-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
yl]-propionamide; [M+H]+ = 326; HPLC r.t. 4.69; 'H-NMR
(DMSO-d6), diagnostic signals (ppm): 1.08 (t, 3H), 2.35 (q,

35 2H), 4.24 (s, 2H), 7.00 (m, 1H), 7.11 (m, 2H), 7.29 (m,



6.71. N-[1-(4-Cyano-benzyl)-4-oxo-3, 4-di hydr o- pht hal azin-6- 5
yl]-propionam de; [MrH + = 333; HPLC r.t. 4. 26.

N-[ 1- (4- Qyansobwaryl ) - 4- oxo- 3, 4- di hydr o- pht hal azi n-6 PCT/EP02/08544
yl]1-4-trifluoronethyl-benzam de; [MtH] +¢5.449; HPLC r.t. 6.3.

Fur an- 2- carboxylic acid [1-(4-cyano-benzyl)-4-oxo-3, 4- 10

di hydr o- ph | azi | ] d LCLr

N-[ 1- ( 4- Cyagg’b§n§yl)%4 3%213%495 E'Igro pﬁfha|§§|%d6-5H 16735 (br.
yl]-3- cycl@penmyl-pﬂopaoﬁ@mldéﬂ pHﬁFﬂ+ 401; HPLCr.t. 6.3. 15

2- Propyl - pent an a E 4- enz _
dihydro-phthala%lﬁl % 1uo& ggﬁ ﬁ? e X%é3§ arfifydro-ppeyalazin-6
1-[1-(4- Cy&ﬂO~MemzyEﬂuéromet&y4 tehydmaodpht fHMkHIN=6442; HPLC r.t.
yl]-3-( trlfluoronethyl phenyl )-urea; [MtH + = 464; HPLC 20 r.t. 6.46;
" H NWVR DNé & di agnostic signals (ppm 4.34 (s, 2H), 7.34 (d, lH)
7.47-7.55 (m 3Hhraﬁr59cédbokMﬂ;c acid ¢m (ZHfluarsebénsﬁlonu 2kbp- 8.00 (s,
1H), 8.43 44 _(

(4 Oy -GV R nrB s P PPy oo BheRAl AUTR 6. =pgbe: et e .
- (3- mat.hexy- phenyl ) -urea; [M-H +. = 426 HPLC r.t. 5.59.
(4- Oyano- benzyl )yt 9xg:3 Selb N9 BRLDS! §200r0ar Y bndrR1 hgkYL sUr o
(ﬂeCy@ﬂq~beny¢ﬂbpénnya—@répdbhydﬁdephﬁMaHazlﬁ 893Q HPLC r.t.
-(2 d|fluoro phenyl)-urea; [MtH + = 432; HPLCr.t. 6.
(
+
(t
(m

S EPTRSE
]
;$w?

(
3- FI& 8- benzyl) - 4- oxo- 3, 4- dihydro-phthalazin-6- yl ] - pr opi onam de;
= 326 HRELBrioplyl -pehi®andbilceNWRid( DVEM3 d6luodbabeogyle-4i-grals (ppm :

v BaPitrges- B@P@%&ﬂﬁaé“xﬁ -g8iopy  (A9ngg) (%MHE’EG(%& o
H) , 8. 536(@5 1H) , 10.35 (br. s, , 12. 42 (br. S .
15 ' 1—[1—(3—Fluoro—benzyl)~4—oxo—3,4—d1hydro—phthala21n—6—
yv1]1-3-(3-trifluoromethyl-phenyl)-urea; [M+H]+ = 457; HPLC
r.t. 6.86.
1-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
y1l]-3-(3-methoxy-phenyl) -urea; [M+H]+ = 419; HPLC r.t.
20 5.98.
N-[1-(3-Methyl-benzyl)-4-o0xo-3,4-dihydro-phthalazin-6-
yvl]-propionamide; [M+H]+ = 322; HPLC r.t. 4.92.
N-[1-(3-Methyl-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
yll-4-trifluoromethyl-benzamide; [M+H]+ = 438; HPLC r.t.
25 6.93.
Furan-2-carboxylic acid [1-(3-methyl-benzyl)-4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide; [M+H]+ = 360; HPLC r.t.
5.38.

Z

PN

N-[1-(3-Methyl-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
30 vyl]l-3-cyclopentyl-propionamide; [M+H]+ = 390; HPLC r.t.
6.95.
2-Propyl-pentanoic acid [1-(3-methyl-benzyl)-4-oxo0-
3,4-dihydro-phthalazin-6-yl]-amide; [M+H]+ = 392; HPLC r.t.
7.08.



N-[ 1- ( 3- Fl uor o- benzyl ) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 6-
yl]-4-trifluoronethyl-benzam de; [MtH + = 442; HPLC r.t. 5 6.68.

Fur an- 2- casiomesxydopec acid [ 1- (3-fl uoro-benzyl) - 4- oxo- PCT/EP02/08544
3, 4-di hydro- pht hal azi n-6-yl ] -am de; [Mg+ = 364; HPLC r.t. 5.16.

N-[ 1- ( 3- Fl uor o- benzyl ) - 4- oxo- 3, 4- dihydro pht hal azi n-6- 10

yl ]-3-cycl opent yl - pr gpi PG _ . . _
2-Propy|-pentan§ic[H 8§d%%%g%g PF Fo- ben°§(?)B ?g@QdEo pgtﬁglaZln_6
3, 4- di hydr gslght3haBazirmi-f6upkpmatrhgd -phihil} -wr886; [MPHC+r =t 4536. 8BLC15
1-[1-(3-Fl yoro- ge§ yI) 4- oxo- 3, 4-di hydr o- phthala2|n 6-

yl]-3-(3- t Firfau net hyl - phenyl )-urea; [MH + = 457; HPLC r.t. 6. 86.
1-[1-(3- FIuoro beﬂﬂylB—Me&hgl&béndwhyGMGOngBaHaﬂﬁhyﬁro phthalazin-6-
yl]-
N-[

3(g§wg$ %éﬁz?ﬁ%%%xﬁiﬁ n&wth§8 éﬁf Hr;§|L % %?féproplonanlde

1
MrH] + = 332,18HPLC r.t. 4.92.

[

N—[I ( 3- Met hyl 4- dro ht alaz _

DT a o il uor oetiv ok gkttt £ oRhag: 4 ey frp -phskagagin-s

Fur an- 2- cameXwFpCtadwd -ute@3- ety k- beBEQI)H@Lme—t. 6.48.

3, 4- di hydr o- pht hal gzi am de + =_3 P .38,

N-[ 1- (3 Met hyl - H rfzi‘y ;% g“%&g’l Enéﬁ’ﬂrydr‘lkq’b‘ﬁt iafanifvhroghtnataztn-6

glL—B-E?clgﬂﬂnBy!2pMGpng?m?gephFﬁ&Fb;uze&?? fHHﬂ@ E. 821;6H9BC r.t.

ropyl - pent.anoi ¢ aci - (3-net hyl - benzyl) - 4- oxo-

3, 4- di hydr o-'pht hal azi n-6-yl]-am de; [MtH + = 392; HPLC r.t. 7.08. WO

03/ 014090 PCT/ ER3-2108244 -Di6hloro-benzyl) -4-oxo-3, 4-dihydro-

1-[1-(3-Meth nz X0- 3, 4- di_hydr o- pht hal azi

ylI1-3-(3-tR *%11’15‘3?&&%‘[ ﬁyP’lghé’ﬁf?P)m&P ég‘ Nﬁp’q S5 372HPEELC e t-7. 04
5.83; 'H-NMR (DMSO-ds6), dlagnostlc 81gnals (ppm) : 1. 09 (t,

15 3H), 2.37 (g, 2H), 4.33 (s, 2H), 7.30 (4, 1H), 7.32 (dd4,
1H), 7.60 (4, 1H), 7.93 (d, 1H), 8.02 (dd, 1H), 8.56 (d,
iH), 10.39 (s, 1H), 12.33 (s, 1H).

N-[1-(2,4-Dichloro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-4-trifluoromethyl-benzamide; [M+H]+ = 492;

20 HPLC r.t. 7.68; 'H-NMR (DMSO-dé6), diagnostic signals (ppm) :
4.37 (s, 2H), 7.30-7.37 {(m, 2H), 7.62 (d, 1H), 7.94 (d,
2H), 8.02 (4, 1H), 8.19 (d, 2H), 8.27 (dd, 1H), 8.77 (d,
1H), 10.96 (br. S, 1H), 12.41 (bxr. S, 1H).

Furan-2-carboxylic acid [1-(2,4-dichloro-benzyl)-4-

25 oxo0-3,4-dihydro-phthalazin-6-yl]-amide; [M+H]+ = 414; HPLC
r.t. 6.26.

N-[1-(2,4-Dichloro-benzyl)-4-oxo0-3,4-dihydro-
phthalazin-6-yl] -succinamic acid ethyl ester; [M+H]+ = ;
HPLC r.t. 6.11.

30 N-[1-(2,4-Dichloro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-3-cyclopentyl-propionamide; [M+H]+ = 444;

.82; 'H-NMR (DMSO-d6), diagnostic signals (ppm):

, 11H), 2.37 (t, 2H), 4.33 (s, 2H), 7.30 (4,

d, 1H), 7.60 (44, 1H), 7.92 (d, 1H), 8.00 (dd,

d, 1H), 10.40 (br. s., 1H), 12.33 (br. S., 1H).

HPLC r.t. 7
1.00-1.85 (m
1H), 7.32 (d

35 1H), 8.56 (d



1-[I-(3-Met hyl -benzyl) - 4- oxo- 3, 4-di hydr o- pht hal azi n-6- 5
yl]-3-(3-net hoxy- phenyl) urea; [MrH + = 415; HPLC r.t. 6.18.
1-[1-(3- \eOhgloideenzyl ) - 4- oxo- 3, 4- di hydro pht hal azi n- 6- yl PC3mEPO2/aHSY4 - ur ea;
[ MtH + = 399; HPLC r.t. 6.48.
1-[I-(3-Met hyl -benzyl) - 4- oxo- 3, 4-di hydro pht hal azin-6 10
m[%i (§244DELL:g?%ogggﬁnﬁfhﬁﬂhgﬁc L glml (ﬁzludﬁPEQon bendy?) -4-
phthala2|no&@yB]4pdmpydmaﬁpdehapNhHh+6—y376amH§EC IM#+H]+5=8846" HHRMR
(o 2r). 7736 (a: Otey B TphfOre), fafigiour 39 §1duaty oty e 5,
&??i 1H) 8. Eﬁl( ” QH&u 1.%6. 39%65(m1ka 12.33 (=, 2H),.4.33 (s,
r enzy
pht ha a 95‘ yli3 |af E%‘ Orrgt ﬁ%l §8 gﬁ?dJ PRIEfs 1Hh927 %30 (fpLc 1. t.
7.68; H-NMR)LDNBdeQﬁd dioggnostse sdgnala) (ppo)44. 3Br(ss, 2ih) , 713033. 37
(m 2H), g? % F% 7.94 (d, 2H), 8.02 (d, 1H), 8.19 (d, 2H), 8.27 (dd,
iH), 8.77 (¢ M) 1710.96 (br. S, 1H), 12.41 (br. S, 1H).
Fur an i gaLbOthLﬁlﬁqu4PblealédebathQ’bﬁnaxb}323485hﬁfgf_
ox - [ t hal azin-6-y =
[ 1- (2 4- B%(Fhla&lg‘alﬁeﬁzyhf S d%otglEQHPﬁéE}FEq’YﬂJﬁPHSPX} uﬁeﬁf]t[lgum:l nami ¢
ﬁf'[i’ (2 4 D1 ol or o beney | L 4r oxo- 3. 4-di hydr o
-(2,4-Dic r enz - -

pht hal azi n- 6-yl ?-‘%-c;}@l’%péﬁF?ﬁoﬁPoBFBﬁ%{WGé of(ﬁ’/ﬁﬁ}i digygro-ppLc r.t. 7.82;

H-NNE ggwﬁﬁk@ﬁlazdhagnQ&QLe SBgmésﬁggppﬁhenyl)QQréa85[ﬁﬂH]11hD469937 ét
lH): 8. 00 E*&Er t1H)7 83 56H(1?5‘|Y1'_g {PYSO1¢F 1o %J:ggn§t1‘ir§19ri%‘|%3( (
1H). WO 03beéOQ@ P@ﬁbEPQZB@85é4 2HPY 2- Eeomml-mamtaaoas a@;le
[1 (2, 4-di chl oro benzy )-4- o0x0-3, 4-di hydro t hal azi L am de [ MtH] +

2961 5pLG 18035 Gl 2] v 2B i) a2 Bgnodt Fo. Sfgndlh: (BpRs - 1 0b.

7.90 (m, 2H), 8.44 (d, 1H), 8.91 (br. s, 1H), 9.35 (br. S,
1H), 12.31 (br.s, 1H).
1-[1-(2,4-Dichloro-benzyl) -4-oxo-3,4-dihydro-
phthalazin-6-yl1]-3-p-tolyl-urea; [M+H]+ = 453; HPLC r.t.
20 7.35.
1-[1-(2,4-Dichloro-benzyl)-4-0ox0-3,4-dihydro-
phthalazin-6-yl]-3-(2,4-difluoro-phenyl)-urea; [M+H]+ =
475; HPLC r.t. 7.38; 'H-NMR (DMSO-d6), diagnostic signals
(ppm) : 4.33 (s, 2H), 7.06 (m, 1H), 7.25-7.36 (m, 3H), 7.61
25 (d, 1H), 7.85 (dd, 1H), 7.88 (d, 1H), 8.03 (m, 1lH), 8.45
(d, 1H), 8.75 (s, 1H), 9.71 (s, 1H), 12.33 (s, 1H).
N- (4-Oxo-1-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl) -propionamide; [M+H]+ = 359; HPLC r.t. 4.01.
N-{4-Oxo-1-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
30 6-yl)-4-trifluoromethyl-benzamide; [M+H]+ = 475; HPLC r.t.
6; 'H-NMR (DMSO-dé6), diagnostic signals (ppm): 4.51 (s, 2H),
7.57 (dt, 1H), 7.69 (dt, 1H) 7.87-8.00 (m, 4H), 8.09 (d,
1H), 8.15-8.20 (m, 3H), 8.23 (dd, 1H), 8.76 (d, 1H), 8.92
(8, 1H), 10.92 (s, 1H), 12.49 (s, 1H).
35



1.85 (m 9H), 1.58-1.66 (m 2H), 2.37 (m 2H), 4.33 (s, 5 2H), 7.30 (d,
1H, 7.32 (dd, 1H), 7.60 (d, 1H), 7.92 (d, 1H), 8.00 (dd, 1H), 8.56 (dd,
1H), 10. 490(bw1408) 1H), 12.33 (br. S, 1H). PCT/EP02/08544

1-[1- (2, 4-Di chl or o- benzyl ) - 4- oxo- 3, 4- di gy dr o-

pht hal azi n-6-yl]-3-(3-trifluoronethyl-phenyl)-urea; [MH+ 10 = 507; HPLC

r.t. 7.83. 1-[1 chl y

phthala2|n 6- yI]N(%ll(gQlo Eh§§gn§22§y ¥§P§§BY?NQFF HXH%gﬁo ppﬁﬁﬁ}az%n 7.02;
' H NMR (DNBEde}sudcagamstlecsdgnahyl(ppﬁﬁr, 3MFB1¢s= 3Bf}; HPBG fst.2H),

6.58 (m lH) -6.96 (m 1H), 15 7.15-7.22 (m 2H), 7.28-7.36 (m 2H), 7.61

(d, 1H), 7%837°7.90 (m 2H), 8.44 (d, 1H), 8.91 (br. S, 1H), 9.35 (br. S
1H , 12. 31 (brNSA4}Hko—l=hmi@214nEBChﬂmebhbéﬁZyH)dihUdUOSPHtUhhydio=

ht hal 3-p-t < , +.3_453; C_ ) .35
L B eree 8%%%‘-’:%?59%%5%1“%98# oD HTRCT a7, AL #2e.
phthaI§Z|n5699I] 3-(2,4-difluoro-phenyl)-urea; [MH + _ 475 HPLCr.t.
11, 7. 257 a6 (recahyt-FeBTAgRtEGaR ) RdonbPithuiipRnl S Bk enal® LT
(m 1H), 8348-ditydtHyph8halagsn-§Hy])9amides, [MHH]+12. 839¢ SHPLE)T. t.

N- (4- Oxo- 1-.qui nokj n- 3= I =3, 42 d] - ph in, 6-yl)- i i de;
N (4, O 3§QBf8anLgé.r \eaeP; ‘afhushend ;D&kggnqﬁpm) Prapl gy de
N—(4-Ck@-1(mu|6HI|n131ﬂIneQBme3 4Hdi, hydee- phSHaImzlaH)Boz 37- 2 48

6-yl)-4-trifl HpL . " ER NMR
(DI>\I/B)O de)”% 33%@?? cig B%nzgﬁl Z)[SMH}?:L e ’2H) 755 57&?& 7. . 7.69
(dt, 1H) 7.(8@-81@0,(m.95Hg,. 08. (191 (dH) , 1B 178.(d#5- 8H20 GrBE83KH, 8H23 (dd,

1H), 8.76 ég;?/lég')g’y 353441%0'%51'4& 19.92:S: 13ty 18:495(S,4fHh. 35 VO

03/ 014090
N-(4-Cxo-l-quinQLum=ax¢Lnehhyho3;A-dprdé@hpmphauaanhydﬁeyphthamakmﬁnic

acid e{§y|6§§&?r QHHklfluoromegﬁy? phenyl urea [M+H]+ = 490; HPLC
r.t. 6.16.
1-(4-0xo-1-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-y1l)-3-(3-methoxy-phenyl)-urea; [M+H]+ = 452; HPLC r.t.
5.27; H-NMR (DMSO-d6), diagnostic signals (ppm): 3.72 (s,
20 3H), 4.47 (s, 2H), 6.57 (m, 1H), 6.94 (m, 1H), 7.19 (m,
2H), 7.55 (dd, 1H), 7.69 (dd, 1H), 7.81 (dd, 1H), 7.88 (dd,
1H), 7.96 (m, 2H), 8.16 (d, 1H), 8.44 (d, 1H), 8.82 (br. s,
1H), 8.91 (d, 1H), 9.25 (br. s, 1H), 12.40 (br. s, 1H).
1- (4-0Oxo-1-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
25 6-yl)-3-p-tolyl-urea; [M+H]+ = 436; HPLC r.t. 5.56.
1-(4-0Oxo0-1-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-y1l)-3-(2,4-difluoro-phenyl)-urea; [M+H]+ = 458; HPLC r.t.
5.55; 'H-NMR (DMSO-dé), diagnostic signals (ppm): 4.48 (s,
2H), 7.05 (m, 1H), 7.30 (m, 1H), 7.54 (dt, 1H), 7.69 (dt,
30 1H), 7.79 (d4dd, 1H), 7.87 (d, 1H), 7.95-8.07 (m, 2H), 8.16
(d, 1H), 8.44 (d, 1H), 8.61 (d, 1H), 8.90 (s, 1H), 9.56 (s,
1H) 12.41 (s, 1H).
1-(4-0xo0-1-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-3-(3,4-dichloro-phenyl) -urea; [M+H]+ = 491; HPLC r.t.
35 6.51.



N- (4- Oxo-| - qui nol i n-3-yl met hyl - 3, 4-di hydr o- pht hal azin- 5

-yl)-3-cycl opentyl - propi onam de; [MtH + = 427; HPLC r.t. 5.97.

- Propyl -wensanwp@ aci d (4-oxo-1-quinolin-3-yl net hyl - PCT/EP02/08544
, 4-di hydr o- pht hal azi n-6-yl)-anm de; [Mtlght = 429; HPLC r.t. 6.08. 'H NWR
DMSO- d6), di agnostic signals (ppm: 0.80-0.88 10 (m 6H), 1.18-1.29 (m

, 1.29-1.64 4 4 1
ko (m 1H), /4 ?%iﬁ’ ﬁ% %ﬁ%“&@&‘f‘%ﬁy 13?3)%% gﬁhg?)él d%ﬁ?ér “5g (sz
H, 8. 91phthalldzint®.-38 1(-propd onbkidel 2 [MRH]br = 3761HHPLC r.t.

4- Oxo- 1 lﬂ nol i n- 3-yl met hyl - 3, 4- di hydr o- pht hal azi n- 15

6

2

3

(

4

7

1

1-(

6-yl)-3-(3- trlj‘fluoromethyl phenyl)-urea; [MtH + = 490; HPLC r.t. 6.16.
1- (4- Oxo- 1 qU| nol- [1—B3xd-fet(Byitx3 fAudiropetbyp hiblealza i) H3 4-dihydro-
6-y
(

(

(

(

1
6-
1-
6-

(
7

) -
s o5 AR 88 M hor T2 nstbbftibel pnd L 5 HODNR
m 1H), emzLo(m tLH7,.28.19 (m 2H), 7.55 (dd. 1H), 769(dd 1H) 7.81

i 1H)., 7 88 %gfaFfEH)ﬁf%096}é (S%q)’[ﬁléf ciZ %H%56§1uorgdﬁf%Ha 8.82

d
b S,

- (4- Oxo- 1beﬁmzydl )i, Sl——yfllﬂlwtillpl—-p&,th—adlalzydr 6-phthakdzien- [BBH]+ = 414;

d

r

(

yl)-3-p- tﬂgj urea |¥H—|]+ 436; HPLC r.t. 5.56.
(4- Oxo- | & (§I| Irrethyl 3, 4- di hydr o- pht hal azi n
y

|)-Bo(2,4-di N—t{dr—@méﬁylzytméauo[rlvmld]thyi—h@&zyﬂil?l:@,l4.—tiihyElr65; " H- NVR

DIVBO d6 QS| c aI S. 8 .0 1H .30 (m
,95) eI o TG B ety 175t g ohhy aby gyt iy a0
95807 (Hmc2ln‘)t87163(d 1H), 8.44 (d, 1H), 861(d 1H), 8.90 (s, 1H),

9.56 , 1 1
1-(4- E)Sm-l -IC_]?Ji nél A %)yll ﬁelé%"r%afloéc a&lllﬂiy ro- p thal(a2|tﬁ-lfluoromethyl_
6-yl) - 3- (3Jofénhydhl—dr @-—ph@mdh:))—@malalpMiH]—ﬁ—yMghmudELC[M.+H.]+ 3546651. WO

03/01é£§0 E§%£F 0§5i _
N[ 4- 1 ‘uoro thyI benzyl ) - 3, 4- di hydr o-
pht hal azi n- 6-yl ]1—p{r4e1mmam GetriftHptome3h§l -Hebeyl ) +3 , 45d4hydro-
phthalazin-6-yl]-3-(3-trifluoromethyl-phenyl)-urea; [M+H]+
= 507; HPLC r.t. 7.36.
1-[4-0xo0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
20 phthalazin-6-yl]-3-p-tolyl-urea; [M+H]+ = 453; HPLC r.t.
6.88.
1-[4-0x0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-3-(2,4-difluoro-phenyl) -urea; [M+H]+ =
475; HPLC r.t. 6.88.
25 4-(4-0x0-6-propionylamino-3, 4-dihydro-phthalazin-1-
vlimethyl)-benzoic acid methyl ester; [M+H]+ = 366; HPLC
r.t. 2.61.
4-[4-0x0-6-(4-trifluoromethyl-benzoylamino)-3,4-
dihydro-phthalazin-1-ylmethyl]-benzoic acid methyl ester;
30 [M+H]+ = 482; HPLC r.t. 6.47.
4-{6-[ (Furan-2-carbonyl)-amino] -4-ox0-3, 4-dihydro-

phthalazin-1-ylmethyl}-benzoic acid methyl ester; [M+H]+
404; HPLC r.t. 4.91.
4-[6-(3,4-Dimethoxy-benzoylamino)-4-oxo-3, 4-dihydro-

35 phthalazin-1l-ylmethyl]-benzoic acid methyl ester; [M+H]+
474; HPLC r.t. 5.27.



N-[4- Oxo-1-(2-trifluoronethyl-benzyl)-3,4-di hydro- 5

pht hal azi n-6-yl]-4-trifluoronethyl-benzam de; [MH + = 492; HPLCr.t.

7. 23. Furep-docapboxylic acid [4-oxo-1-(2-trifluoronet hyl PCT/EP02/08544
benzyl) -3, 4-di hydr o- pht hal azi n-6-yl | -anhge; [MrH + = 414; HPLCr.t. 5.82.
10 N-[4-Oxo-1-(2-trifluoronethyl-benzyl)-3,4- dihydro-

Do TS RO AL oA e V) =40 (PBRG Bk 733
benzyl) -3, @ﬁﬂﬂﬁ&ﬁﬂdﬂphPh&h&lhﬂlG—bbhzaﬁbdaplﬁNhHﬁhyi é46pr; 1PMHRLE &. t .

7.43. 1[44g2Ly %{P%trlfl gnethyl-benzyl)-3,4-dihydro-
pht hal azi n- 3-tri romet hyl - phenyl )-urea; [MH + 507; HPLC r.t.
7.36. 1-[4-Oxo- n~QZ~D&bFBuqQe@&bbyﬂ~benz¢hby3aﬁidbhydro-dZBydro—

e e VO DML 58 (LR ober® B 1 -
pht hal azi n486y| #P3( 2,.4-.dief.leaor o- phenyl ) -urea; [MrH + _  475; HPLC r.t.
6.88. 25 4-(4- 4- d t hal |- ..

yl met hyl ) - b(en20| ¢ {gcﬁéoﬁét %It méft?’gP%e Mﬁgﬁeréggég QﬁB%Z&I 3, s¢aipygso-
4-[ 4- Oxo- 6gm&hbﬂehhueuew&hb¢hybenb@nba&bnahia dethyl ester; [M+H]+ =

di hydr o- pht t%%l a%ll 'i, :5 ry{I] benzoic acid nmethyl ester; 30 [ MtH + = 482,
HPLC r. t. 7. B! «F [C:Fu an2- car bonyl ) - am no] - 4- oxo- 3, 4- di hydr o-
pht hal agi n- 1- yl met(aybkob&nzGi-@ aeuglna&bﬁaoesaen diMytko-shtd@aazHREC r. t.

gh?ﬁal :Zl[g %}mﬁ]’%ﬁ\éﬁbem%él& dmﬁg%‘ﬁél Eﬁgr [?Iﬂﬁiﬂq 423?4I,{P1L—ﬁLC rot.
5.27. WO 03/&14@9©3PCT/EP02/08544 -70 _
Bt hal azi e | y1 Aty Bandore FXOPEoRBORGY LS HEP L P Ay a3 4-
dihydro- phthalazin—l—ylmethyl} -benzoic acid methyl ester;
15 [M+H]+ = 465; HPLC r.t. 6.04.
N-[1-(4-Chloro-3-fluoro-benzyl)-4-o0oxo-3,4-dihydro-
phthalazin-6-yl]-propionamide; [M+H]+ = 360; HPLC r.t.
4.04.
N-[1-(4-Chloro-3-fluoro-benzyl)-4-o0oxo-3,4-dihydro-
20 phthalazin-6-yl]-4-trifluoromethyl-benzamide; [M+H]+ = 476;
HPLC r.t. 6.3.
Furan-2-carboxylic acid [1-(4-chloro-3-fluoro-benzyl)-
4-ox0-3,4-dihydro-phthalazin-6-yl]l-amide; [M+H]+ = 398;
HPLC r.t. 4.58.
25 N-[l-(4-Chloro-3-fluoro-benzyl)-4-0oxo-3,4-dihydro-
phthalazin-6-yl]-3,4-dimethoxy-benzamide; [M+H]+ = 468;
HPLC r.t. 4.97.
N-{[{1-(4-Chloro-3-fluoro-benzyl)-4-o0oxo-3,4-dihydro-
phthalazin-6-yl]-3-cyclopentyl-propionamide; [M+H]+ = 428;
30 HPLC r.t. 7.3.
2-Propyl-pentanoic acid [1-(4-chloro-3-fluoro-benzyl)-
4-0x0-3,4-dihydro-phthalazin-6-yl]-amide; [M+H]+ = 430;
HPLC r.t. 7.41.
1-[1-(4-Chloro-3-fluoro-benzyl)-4-o0oxo-3,4~dihydro-
35 phthalazin-6-yl]-3-(3-trifluoromethyl-phenyl)-urea; [M+H]+
= 491; HPLC r.t. 6.54.



434; HPLC r.t. 6.48. 4-[4-0xo-6-(2-propyl-pentanoyl am no)-3, 4-di hydro- 5
pht hal azi n-1-yl met hyl ] - benzoi ¢ acid nmethyl ester; [MtH + = 436; HPLC r.t.
6. 61. 4-{wo[o3n(®9MNet hoxy- phenyl ) -urei do] - 4 0X0- 3, 4- di hydr ®CT/EP02/08544

pht hal azi n-1 -yl nmet hyl } - benzoi ¢ aci d netg ester; [MtH + _ 459; HPLC r.t.
5.74. 10 4-[4-Ox0-6-(3-p-tolyl- ureldo) 4 dihydro pht hal azi n-
1-y|nethy|]-ben i th I t 443 P 6. 03.
4-{6-[3-(2,4-D grgap%enyf)xargﬁ ofb4 ox g) x6- ? h lﬁydro
dihydro-phphahaZamlhrﬁlwﬁﬂhﬁkp—beﬁz@rur&abd[MeHmyI=e$Béﬁ;HPm6 FMtH + = 465;
HPLC r. t. N-[ 1- (4- Chl oro- 3-fl uoro- benzyl ) - 4- oxo- 3, 4- di hydr o-

pht hal azi n- 6 I] propionanide; [ MMH + = 360; HPLC r.t. 4.04.

N-[ 1- (4- Chl or o- Bf{lludr(®& béﬁZﬂFNiéroxphanyldthdymi -200x0-3,4-dihydro-

ht hal 4- fI | - = 476 HP 6. 3.
i an- 22 caPBSAAPE ABcioa L0 dch BPO RSP tr6Bensyl it = SThbLe: b
4-oro(§ éhﬁlhydmofrhthala2|n 6-yl]-am de; [N%kﬂ+ 398; HPLCr.t. 4.58. 25
N-[I-(4- oro uQr o- r
ph'E hal azi n- 6-y|$’ ﬁééﬁﬁ‘&ﬁzgrﬁ’i@etﬁw%? 1-djpyarorpphplezin-g7.

N-[ 1- (4- Chleera-) BpEbpdb@abadeylMM4H0x0-3344d|Hync0r t. 4.26.

D o ooyt pin At A PR P v L By dgpron PRt R
4- oxo- 80 4- di-mwr @L-—phrh.ffalualbmeﬁhyﬂ.]-bémzdm;ldbM+PEM+H=}:+48043OHPHE’..C.f.t7. 41.

1-[1-(4- Chl Z 3-fl uoro-benzyl) -4-oxo- 3, 4-di hydro- 35
phthala2|n 3I]-3-(3-trif|uoronethyl-phenyl)-urea; [ MMFH + = 491; HPLC
r.t. 6.54. WO 03h&hﬁ999c8€5b§9@2b08544 (4#dx0-1-thiophen-3-ylmethyl-
1-[1-(4- Chloro-3; fhor s benzyl )+ 459%933umi LY M9+ = 352, mpLC r.t.
4.76.
15 N- (4-Oxo-1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-v1l)-3,4-dimethoxy-benzamide; [M+H]+ = 422; HPLC r.t.
5.16.

2-Propyl-pentanoic acid (4-oxo-l-thiophen-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl)-amide; [M+H]+ = 384; HPLC r.t.
20 6.54.

-{4-0xo0-1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-y1)-3-(3-trifluocromethyl-phenyl)-urea; [M+H]+ = 445; HPLC
r.t. 6.57.

1-(4-0xo-1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
25 6-yl)-(3-methoxy-phenyl)-urea; [M+H]+ = 407; HPLC r.t.
5.66.
1-(4-0Oxo-1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-3-p-tolyl-urea; [M+H]+ = 391; HPLC r.t. 5.98.
1-(4-0Oxo-1-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
30 6-y1)-3-(2,4-difluoro-phenyl) -urea; [M+H]+ = 413; HPLC r.t.
5.96.
N-[1-(3-Methoxy-benzyl)-4-oxo-3,4-dihydro-phthalazin-
6-yl]-propionamide; [M+H]+ = 338; HPLC r.t. 4.48.
N-[1-(3-Methoxy-benzyl)-4-oxo0-3,4-dihydro-phthalazin-
35 6-yl]l-4-trifluoromethyl-benzamide; [M+H]+ = 454; HPLC r.t.
6.52.



pht hal azi n-6-yl]-3-p-tolyl-urea; [MtH + = 437, HPLCr.t. 5.91.
N-{1-[(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo0-3,4-di hydro- 5

pht hal aziwoe3pi4098, 4- di net hoxy- benzam de; [ MtH + HPLC r. PCTAPO508544
N- (4- Oxo- 1-t hi ophen- 3-yl net hyl - 3, 4- di hygs0- pht hal azi n- 6-yl)-propi onam de;
[ MPiH + = 314; HPLC r.t. 4. 26

N-(4-Oxo-1-thio ylrre 4d| ydr o- pht hal azi Q
6-yl)-4-trifl uo?hneatnh)?l -benzaFﬁl& aﬁb@ Cﬂi iB %‘ %h Cb%ngyl 6 4z9%°-
Fur an- 2-caBb@xydlmgdam—@h(thadma1h—16hyd1|®hemaaeyl r[rmrhyk-— 376; HPLC r.t.
3, 4-di hydr%t%t%t hal azi n-6-yl)-am de; [MH + = 352; HPLC r.t. 4.76. 15
N- (4- Oxo-1 idphen- 3-yl net hyl - 3, 4- di hydr o- pht haI azi n-

6-yl) - 3, 4- di met ex{-herrerhday -pehk/1) =4422p-BPhcdihyydro5ph6halazin-

2-P - 4- h -3 Vi hyl, -

5. dl Py oo na A2 NSt PRy aheRGArE e etEac BgPe FPEC *ob 6. 54
1- (4- Oxo- 1st.Bi2aphen- 3- yl net hyl - 3, 4- di hydr o- pht hal azi n-

6-yl)-3-(3-trif h I HPL 57.
10 s 0o 11 hi ophan Sy PRy SRy dr 6 Xphendr G2 Har 9EpHEnalasif-

6-yl) - ( 3- met-axy-3pheadopentead - pﬁ:Mph:I]amamde? [MPHC+r =t 4065. B6LC r.t.
1-(4- Oxo-1- '[I%I ophen- 3-yl net hyl - 3, 4- di hydr o- pht hal azi n-
I

6-yl)- 3pt0 I*-urea; [M+H + = 391; HPLC r.t. 5.98.

1- (4- Xo- 1- tthQh@ﬁo@yﬁl@Ehhﬁho3c4adhﬁy¢&e{phmbahazynbaﬁzyl)—4—oxo—
6y)3(24d ure t.= 4 PLC 1.t 6.
N-[1°(3- Mef EX%%& %?‘E?%‘%Zén aP’h%% 14k hiﬁaﬁ h- 649/F]-B?B§i Bnbmi de:
[ Fﬂ+ 33865HPEE>NMR (BMd8-d6) , diagnostic signals (ppm): 0.84 (q,
N-[1-(3-Me b 0X0 4- dr o- ph al az

6-yl |- 4- tr.Pﬁ? rloﬁg’tﬁy éﬁ‘zaﬁﬁ&e A ?/1 %g Ef EECF {3 g 8218\

03/ 014090 RET/ BRO2/ 383544 (ddd?2 1H), 6 82 (dt 1H), 6.86 (t, 1H), 7.16

15 (¢, 1H), 7.89 (4, 1H), 7.95 (dd, 1H), 8.55 (d, 1H), 10.34
(s, 1H), 12.41 (s, 1H).
1-[1-(3-Methoxy-benzyl)-4-o0oxo-3,4-dihydro-phthalazin-
6-y1]-3-(3-trifluoromethyl-phenyl) -urea; [M+H]+ = 469; HPLC

r.t. 6.67.

20 1-[1-(3-Methoxy-benzyl)-4-0x0-3,4-dihydro-phthalazin-
6-y1l]-(3-methoxy-phenyl)-urea; [M+H]+ = 431; HPLC r.t.
5.79.

1-[1-(3-Methoxy-benzyl)-4-oxo-3,4-dihydro-phthalazin-
6-yll-3-p-tolyl-urea; [M+H]+ = 415; HPLC r.t. 6.08.

25 1-[1-(3-Methoxy-benzyl)-4-0x0-3,4-dihydro-phthalazin-~
6-y1]1-3-(2,4-difluoro-phenyl)-urea; [M+H]+ = 437; HPLC r.t.
6.08.

N- (4-0Oxo-1-propyl-3,4-dihydro-phthalazin-6-yl) -
propionamide; [M+H]+ = 260; HPLC r.t. 3.78.

30 Furan-2-carboxylic acid (4-oxo-1-propyl-3,4-dihydro-

phthalazin-6-yl)-amide; [M+H]+ = 298; HPLC r.t. 4.35.
1-(4-0Oxo-1-propyl-3,4-dihydro-phthalazin-6-yl)-3-p-

tolyl-urea; [M+H]+ = ; HPLC r.t. 5.69.
1-(4-0xo-1-propyl-3,4-dihydro-phthalazin-6-yl)-3-(2,4-

35 difluoro-phenyl)-urea; [M+H]+ = 359; HPLC r.t. 5.68.



Fur an- 2-carboxylic acid [1-(3-nmethoxy-benzyl)-4-o0xo-

3, 4-di hydr o- pht hal azi n-6-yl]-am de; [MtH + = 376; HPLC r.t. 4.95.

N-[ 1- ( 3- MyDhoysobenzyl ) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 5  PCT/EP02/08544
6-yl]-3, 4-di met hoxy-benzam de; [ MH + =7446; HPLC r.t. 5.32.

N-[ 1- (3- Met hoxy- benzyl ) - 4- oxo- 3, 4-di hydro pht hal azi n-

6-yl]-3-cycl ope _yI- o] Ng) + 4?6 O,_

2- Propyl - pent angc acl %pﬁlq?g'pgn%mx liﬂogﬁ/z I & él;l)hgd&o phtﬁaégmﬁ 6

3, 4- di hydr orljhigraipdonand.del; ] -(Hrde; =] BB +HEL¢08 tHPECBIS t. 6.65, 'HNWR
(DVMSO-d6), di ag i_gnaks % 4.(9s 46 5- ?‘ 2.41
(m 1H), 3.68 s%oSI %"% 11193 F@‘% pgé’% %() dad” %Wéré Bht étlgg]i Eua 86
(t, 1H), 7yﬂﬂ-]45t(rt1flllld)romét819'l( tenZHnide; 95M(+Hd+ ¥HE 528, BBLCAE . IH) 10. 34
(s, 1H, 1241 (s, 1H .

1-[ 1- (3= Met'hoXy- benzyl ) - 4- oxo- 3, 4- di hydr o- pht hal azi n-
6-yl]-3-(3-trif|FucraomrRt- h:,alrbpbrgﬂylc) agriéa;[ 4EM!€H]-1 -%3468enkPLGropyfl) -6. 67. 20
1-11-(3- I\/Eth _y I)P)h 4d| dr t _ .

5 yi 1+ (3 o TSRew R e M SR (R, - sgeqreic roce.

1-[ 1- ( 3- Metshoh8y.- benzyl ) - 4- oxo- 3, 4 d| hydr o- pht hal azi n- 6-yl]-3-p-tolyl-urea;
[ MiH] + = 415; H 5 _
1-[1-(3- Met hoxy%tgnzﬁx)o j 3)%0};%%513’& R glpglﬁh?hal é‘lh?{dr" phthalazin-6

6-yl ] - B0 ( 2,y4-1aH3f, lduorimeptinemyt- )oemzem,ldpl‘;/HE@d+H:]t+43744l4lPLHPLCtr t6. 6811.

N- ( 4-

(4- Oxo-1-prop di hy ht h zin ) r na = 260;
HPLC r.t. 3.78. X}BdiFér anqzCz E‘ 9’| i %rogyg Xé §x§ S{rop@}‘ggaigaﬁﬁyér
pht hal azi n+8- y43)—cazmlcda@,en[tMinfop12>%mlldléLC[M+H]+4 3804; HPLC r.t.
1- (4- Oxo- 1gp a_pyl , 4-di hydr o- pht hal azin-6-yl)-3-p tolyl-urea; [MH + = ;
HPLC r. t. é 1- (4 Oxo- | - propyl - 3, 4-di hydr o- pht hal azi n-6-yl)-3-(2,4- 35
di f | uor o- phenyl R—-prepy l-MeHtanci858cidHPIE-pxb-15.(68ph¥Oy1300209D0 -

PCT/EPQg/O%5i4d1hféro -phthalazin-6-yl]-amide; [M+H]+ = 406; HPLC r.t.
7.43.
1-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
v1l]1-3-(3-trifluoromethyl-phenyl)-urea; [M+H]+ = 467; HPLC
r.t. 7.41.
20 1-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
yvl}-{( 3-methoxy-phenyl)-urea; [M+H]+ = 429; HPLC r.t. 6.56.
1-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
vl]-3-p-tolyl-urea; [M+H]+ = 413; HPLC r.t. 6.88.
1—[4—Oxo—1—(3—pheny1—propyl)—3,4—dihydro—phthalazin—6—
25 y1]1-3-(2,4-difluoro-phenyl) -urea; [M+H]+ = 435; HPLC r.t.
6.88.
1-[1-(3-Fluoro-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
y1]-3-(2,4-difluoro-phenyl) -urea; [M+H]+ = 425; *H-NMR
(DMSO-d6), diagnostic signals (ppm): 4.25 (s, 2H), 6.97-
30 7.08 (m, 2H), 7.09-7.15 (m, 2H), 7.27-7.35 (m, 2H), 7.77
(dd, 1H), 7.86 (d, 1H), 7.98-8.08 (m, 1H), 8.42 (d, 1H),
8.61 (d, 1H), 9.55 (s, 1H), 12.42 (s, 1H).
1-[1-(3-Fluoro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
yl]-3-p-tolyl-urea; [M+H]+ = 403; 'H-NMR (DMSO-ds),
35 diagnostic signals (ppm): 2.23 (s, 3H), 4.24 (s, 2H), 7.00
(m, 1H), 7.05-7.16 (m, 4H), 7.27-7.35 (m, 3H), 7.79 (44,



=z
=7
Q! -h;_l;-b

Q.:)-h'

o | - (3- phenyl - propyl ) -3, 4-di hydr o- pht hal azi n-6- yl]-propi onam de;
+ = 336; HPLC r.t. 5.35.
Q(O -wo(3nphenyl - propyl ) - 3, 4- di hydr o- pht hal azi n- 6 PCT/EP02/08544
-trifluoronethyl -benzam de; [ MH +7.452;, HPLC r.t. 5 7.26.

- 2- carboxylic acid [4-oxo-I-(3-phenyl-propyl)-

4_|hy?[3{§héﬂzhg prépf#% angdglh[ Fﬂ+ {hala2|ﬁpggflo ;7 9.20

3,4-d|ﬁé&h0£y b@nzadﬁde39[MBH]iH# 444, HPLC r.t. 6.11.

4- Oxo- | - (3- phenyl - propyl ) - 3, 4-di hydr o- pht hal azi n-6

-3-cycl opentyl - propi onam de; [MH + = 404; HPLC r.t. 7. 31.
ropyl - pent anoi ¢ aci d [ 4-oxo-1-( 3-phenyl -propyl)- 15
-d
- 3-

Z<zwm<z
|—|_bﬂ‘—'l_|

-Ul_l.—n_l

i hydr o- pht hal azi n-6-yl]-am de; [MtH + = 406; HPLC r.t. 7.43.
- Ox0- 1- ( 3- phenyl - propyl ) - 3, 4- di hydr o- pht hal azi n- 6-

—_ ) -
L Ll e | _h
B

B

(3-trifluoronethyl-phenyl)-urea; [MH + = 467, HPLC r.t. 7.41. 20
- Oxo- | - (3-phenyl - propyl ) - 3, 4-di hydr o- pht hal azi n-6- yl]-(
t hoxy- phenyl)-urea; [MrH + = 429; HPLC r.t. 6.56.

é

y

2-

3

1

y

1-

3-

1-[ 4- Oxo-| - (3-phenyl - propyl ) - 3, 4-di hydr o- pht hal azi n-6- yl]-3-p-tolyl-urea;
[ MiH + = 413; HPLC r.t. 6.88.

1-[ 4- Oxo- 1- ( 3- phenyl - propyl ) - 3, 4- di hydr o- pht hal azi n-6- 25
yl]1-3-(2, 4-di fluoro-phenyl)-urea; [MH + = 435; HPLC r.t. 6. 88.
1-[1-(3-Fluoro-benzyl) - 4-oxo- 3, 4- di hydr o- pht hal azi n- 6-

yl]1-3-(2,4-difl uoro-phenyl)-urea; [MH + = 425; 'H NWR (DMVSO d6),

di agnostic signals (ppm: 4.25 (s, 2H), 6.97 30 7.08 (m 2H), 7.09-7.15 (m
2H), 7.27-7.35 (m 2H), 7.77 (dd, 1H), 7.86 (d, 1H), 7.98-8.08 (m 1H),
8.42 (d, 1H), 8.61 (d, 1H), 9.55 (s, 1H), 12.42 (s, 1H).

1-[ 1- (3- Fl uoro-benzyl) - 4- oxo- 3, 4- di hydr o- pht hal azi n-6- yl]-3-p-tolyl-urea;
[ MMH + = 403; 1H NWVR (DMSO-d6), 35 diagnostic signals (ppm: 2.23 (s, 3H),
4.24 (s, 2H), 7.00 (m 1H), 7.05-7.16 (m 4H), 7.27-7.35 (m 3H), 7.79 (dd,
WO 03/ 014090 PCT/ EPO2/ 08544



-74 1H), 7.84 (d, 1H), 8.39 (d, 1H), 8.70 (br. S, 1H, 9.20 (br. S, 1H ,
12. 39 (s, 1H) WD 03/014090 PCT/EP02/08544 -75 CLAIMS 1. A nethod for
treati ng Wiossas®so caused by and/ or associated with an al tremabopossiei n
kinase activity which 5 conprises adm nigtering to a mammal in need thereof
an effective anmount of an am no-pht hal azi none derivative represented by
formula (1) Rob 0O Ra N2 iN(Il) ()an& M,gereln 10 Ra and Rb are, each

i ndependently, a hydrogen atomor a group, optionally further substituted,
sel ected from straight or branched Ci1- CG al kyI C3 C6 cycl oal kyl or

| oal kyl | kyl, o k
ﬁgfe?gcygl f}l o?g‘hzl é%’é & 2Ir éjlo ary (EI %% Fom 1‘?&5?@%%;%?% ?Bms

sel ected aﬂels@cﬁian:bdgenﬁ,t}oxagenabterscﬂjl bunotealn okinade Racﬂm.vﬁhtyl swhydhogen
or an o t| onal Iéli subsélgt uted strai gcht ar branc ed Cl Ik¥ll %rgupél and
the ot §ESup> SR T ET HPOm =R | R*
wherein R elffel@ytdﬁz@germmurmq opfi onal | muhs—tphttﬁaddazﬁibrga’ ouesivecied from
al kyl , cycloalk cl oal_kyl al kyl aryl, arylal kyl, heterocyclyl or
het er ocycl ¥ Irﬁélehtgé gé’ EOFBELR” dbdve: RL is a group of formula - CHR4RS
wherein R4 and R5 are, each |nngendentID hydrogen or an optionally
substituted group 25 selected ftomstraight or branched Cl-C6 al kyl, C3-C6
cycl oal kyl or cycloal kyl Cl1-C6 2Nk a,r,l;'il2 Cl-C6 alkyl, 5 to 7
nenber ed heterocyclyl or hetd&R@cyc -C6 Ml kyl with from1l to 3
het er oat ons sel ect ed anong ni troge ygerNor sulfur; or RL is a group of
formula - NHR' , 7 0

I

wherein
10 Ra and Rb are, each independently, a hydrogen atom or a
group, optionally further substituted, selected from
straight or branched ¢€;-C¢ alkyl, C3-C¢ cycloalkyl or
cycloalkyl C;-Cs¢ alkyl, aryl, aryl C;-Cs¢ alkyl, 5 to 7
membered heterocyclyl or heterocyclyl C;-C¢ alkyl with from
15 1 to 3 hetercatoms selected among nitrogen, oxygen or
sulfur; or one of Ra or Rb is hydrogen or an optionally
substituted straight or branched C;-Cs alkyl group, and the
other is a group selected from -COR', -CONHR', -COOR' or
-S0O,R', wherein R' is hydrogen or an optionally substituted
20 group selected from alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heterocyclyl or heterocyclylalkyl, as set
forth above;
R; is a group of formula -CHR4Rs wherein R, and Rs are, each
independently, hydrogen or an optionally substituted group
25 sgelected from straight or branched €;-Cs alkyl, C3-Cs
cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-Cs alkyl,
5 to 7 membered heterocyclyl or heterocyclyl C;-C¢ alkyl
with from 1 to 3 hetercatoms selected among nitrogen,

oxygen or sulfur; or R; is a group of formula -NHR',



WD 03/ 014090 PCT/ EP02/ 08544 -76 -NR COR', -NR CONHR' or -NR SO2R', wherein
R has the above reported neanings other than hydrogen, and R' is hydrogen
or has thwomsamiongs set forth above for RI; R2 is a hydro@®en/epoonssas it is
a group, optionally further 5 substitutgd, selected fromstraight or
branched Cl1-C6 al kyl, C3-C6 cycloal kyl or cycl oal kyl C1-C6 al kyl, aryl,
aryl CL-C6_yallgon 5 I Eofihierad gt aiggyc! Ynddle hEUEr 9fyel e ClnPe

to sel ec

al kyl with from et er oat ons ed'anong nitrogen, OXYygen or

sul fur; 10rapprRed beiamggsacedhén échenorhytbragent, t ardf Rée poshydooged, 6
and 8 of the phLNalazinoRe LLng.pr ¢ LRdapgpdeptlyphrom each ot her,

hal ogen, ni tr 6 car oXy, cydno Or a group opti onaFI)’/ further substituted
sel ect ed f Rgmist mailidrogren tamched Ct- €68 al lgtqupl3-&@bt tywd by kfliroher

cycl oal kyl Cl- 1 | kyl . arvyl, aryl Cl-C6.,alkyl, 5 tq 7 ere

het er ocycl i Sggtﬁgfegr’ o%’?gfaﬁtéel-%ls&ﬁaﬁ}ﬁ%h O%r @rﬁaqube%rzﬁg?ér%g]%}m

sel ect ed amphg; Nty¢DeETky bxygenyel oalkiydr C;0Cs R81kgla gielp asglleat,edsfrom
-COR, -CON -S02R, ~NR R', -NR. COR', -NR HR . or -NR SO2R', erein
R and R' éﬁg,y’lt'hes safte 7orme‘§6éﬁ?ﬁ’if @Féﬁﬁocﬂf&ﬁ’ggg?lr oPe59598%fﬁ9¥5 &t Forth
above; mi a1@yor wvamh Fregern foomn Ihétedoatdnd PEbedBEd UaAhEAd | i aeegoph abl e
salt thereof. 2. The mit hod of claim 1 wherein the di sease caused by 25
and/ or assO&YEEBIO% PH-4HTal tered protein kinase activity is a cell
prolifegat awg ®sopdehgspleci@dihronetbe GoLEPof CORNSI 81e80UpOEiEABEETS,

Al zhei mer's di sease, viral _infections, auto-immune di seases and
neur odegenér &MY e8 BfsdherRNt 3Dl az1ingRe ELRGd 35F | HIREERRA Eih Fhem

cancer is sgk@ct 88het! ONhEBEGENO BN 1 SEHAMRUS WY, CaRGEROMBr hgnegppebet i c
tumors of |ynphoid_or nyeloid |ineage, tunors_of nesenchynmal origin,
tunors of PREICBALLY BWECRRF i fESitadader §8USCEGYt ey OPreSERBAE s eMF nony,

t erat ocar cipRaRRne¥O @3/Q1409Q,1PCTEERE2/ 886fdalkyl or cycloalkyl C;-Cs
15 alkyl, aryl, aryl C;-C¢ alkyl, 5 to 7 membered heterocyclyl

or heterocyclyl C;-C¢ alkyl with from 1 to 3 heteroatoms

selected among nitrogen, oxygen or sulfur; or R; is a group

selected from -COR', -CONHR', -SO;R', -NR'R", -NR'COR",

-NR'CONHR' or -NR'SO,R", wherein R' and R" are, the same or
20 different, hydrogen or a group as set forth above;

m is 0 or an integer from 1 to 3;

or a pharmaceutically acceptable salt thereof.

2. The method of claim 1 wherein the disease caused by
25 and/or associated with an altered protein kinase activity

is a cell proliferative disorder selected from the group

consisting of cancer, Alzheimer's disease, viral
infections, auto-immune diseases and neurodegenerative
disorders.

30
3. The method of c¢laim 2 wherein the cancer is selected
from carcinoma, sqguamous cell carcinoma, hematopoietic
tumors of lymphoid or myeloid lineage, tumors of

mesenchymal origin, tumors of the central and peripheral

35 nervous system, melanoma, seminoma, teratocarcinoma,



-77 osteosarconma, Xxeroderma pignentosum Kkeratocanthoma, thyroid
follicular cancer and Kaposi's sarcoma. 4. The nethod of claim 1 wherein
the cell woaBioiep@ti ve 5 disorder is selected from beni grCorErst/esses
hyperplasia, famlial adenomatosis, pokyposis, neuro-fibromatosis,
psoriasis, vascular snmooth cell proliferation associated wth
at heroscl erqgsi s, _pul mpnary f£j J arthriti] | omer u LL] d
post - sur gi (C:’gl%eé)tsgﬁgsofn?'and xég&?ée% %nos#)g.g&“tf.n Sglmrfet hoggggpg‘%%?{ﬁ?igg\hi ch
provi des t tmyroidngiodderedins andceet asta¥pposnhsbstiroomals 6. The net hod of
claiml further conprising subjecting the mammal in need thereof to a
radi ati on therapy or chenotherapy reginen in conbination with at | east one
cytostati cdor cyhet axetthapeof. claith 7. Whereethdtheofcel i pril wherativéhe
mammal in need_ .thereof is,a_h n T et hod_of . claim 1l wherein
Wi TheteoREotds 81 CPABRULA (FFondoBiERa HRACRBCFs ARG AP bEEN & om
and the 2%Faotiidrli s admoumtdSR, - GENHRosi<OOR nenreSPRromabesesn R
is as defined._i.n claiml. 9. The m”Ettl}?d of 1cI airmllfvvheq:ei n, a\/tvisthicn thg
conpounds SFCTEEFHTI a TTTCUGRE TR And Ry i £XSIAYSFEGaR at SRRt TRE 30
other is awdtbup -aEBReroscladRis,- COgRlmomarSPR fibPosss, hydaogenitisis O
and Rl and are,as defined in claiml, 10 A nethod for |nhibitin
protein Ki HaS&<e (EltlfD\r/]leP THtEh  CBWPri s Tont it hg t he s&'d°k"nase th an
effective r@stamogdts.of a conpound as defined in claim1. WO 03/014090
PCT/ EPO2/ 08544 -78 11. An am no-pht hal azi none derivative represented by
formula (1) Ro 0 Ra"INNR2 iN(R3mRi

5. The method of claim 1 which provides tumor

angiogenesis and metastasis inhibition.

15 6. The method of claim 1 further comprising subjecting
the mammal in need thereof to a radiation therapy or
chemotherapy regimen in combination with at least one

cytostatic or cytotoxic agent.

20 7. The method of c¢laim 1 wherein the mammal in need

thereof is a human.

8. The method of claim 1 wherein, within the compounds of
formula (I), one of Ra and Rb is a hydrogen atom and the
25 other is a group -COR', -CONHR', -COOR' or -SO,R', wherein

R' is as defined in claim 1.

9. The method of claim 1 wherein, within the compounds of
formula (I), one of Ra and Rb is a hydrogen atom and the
30 other is a group -COR', -CONHR', -COOR' or -SO,R', R, is

hydrogen, m is 0 and R, and R' are as defined in claim 1.

10. A method for inhibiting protein kinase activity which
comprises contacting the said kinase with an effective

35 amount of a compound as defined in claim 1.



wherein 5 Ra and Ro are, each independently, a hydrogen atomor a group,
optionally further substituted, selected from straight or branched Cl-C6
al kyl , C3weaadsoywmboal kyl or cycl oal kyl Cl1-C6 al kyl, aryl, pamyipotiss@é6 al kyl ,
5to 7 nenbered heterocyclyl or heteroggclyl CL-C6 alkyl with from10 1 to
3 heteroatons sel ected anong nitrogen, oxygen or sulfur; or one of Ra or
Rb is hydrggen of, an,gphibopath¥1asyRshet ut&d: si4ai-abt %régbze%%*&%@ Clpo

al kyl group, and the other is a group selected from - , -CONHR' , =COCR
or -S2R , imyandian (B) is hydrogen or an optionally substituted 15 group
selected from al kyl, cycloal kyl, cloalk¥5alkyl, aryl, arylal kyl,

het erocycl yl or heterocyclyl al kyl,” as set jjforth above; Rl is a group of
formul a - CHR4R5 wherein R4 and are,_eag i mdependent|y, hydrogen or an
optional ly substituted group R0 sS¥ ed fPNM $trai ght or branched Cl-C6
al kyl, C3-C6 cycl oal kyl or cycl oal -C6 &l kyl, aryl, aryl Cl-C6 al kyl,
5 to 7 nenbered heterocyclyl or het'stogyel yNC1-C6 alkyl with from1l to 3
het er oat ons sel ect ed anpbng nitroge oxygen or suk)ur; or RL is a group of
formula -NHR , 25 -NR COR', -NR qg% R' or 5NR SO02R*/ wherein R has the
above reported nmeanings other th %ydroé&n, and R' is hydrogen or has

t he neanin%%ﬁggt forth above for R; R2 is a hydrogen atomor it is a
group, opti ISW* further substituted, selected from straight or branched
Cl- 6 abkylRa &0dCxpCeageygcl eakhy!imdepaedaalky) €1-HRimdden , agbml ormr y!
Cl-C6 alkyl, 5 to 7 nepbered heterocyclyl or heterocyclyl Cl-C6 WO

03/ 014090 BEPMER02/ BREAANaLIYY o BUNtHGL h FRBATICEESR hetH GH G sEFeBt ed
anong nitregemnighexyasn Wradied: @neR3a1Rkeing p,acgd EpcDHL1IIRy1 Mope Of
the free positions 5, of the phthal azinone ring are, independently

5 6 and 8
from 5 ealWIReKY halfotfen, 2hk¥lo, BEYboxy2T%yarfo 68 AYFoup &pt £6nally
further subghideerd }f@ﬂe&%c%}ééé}lo%lstlﬁé'tg%c%lybr anchiedh Gy 1C6y 8¢ K Y Eroe3- C6

cycl oal kyl or cycl oal k
y 10y 1 toy 3 he

géroatoms selected among nitrogen, oxygen or
sulfur; or one of Ra or Rb is hydrogen or an optionally
substituted straight or branched C,-C¢ alkyl group, and the
other is a group selected from -COR', -CONHR', -COOR' or
-SO5R', wherein R' is hydrogen or an optionally substituted

15 group selected from alkyl, cycloalkyl, cycloalkylalkyl,
aryl, arylalkyl, heterocyclyl or heterocyclylalkyl, as set
forth above;
R, is a group of formula -CHR,R; wherein Ry, and R; are, each
independently, hydrogen or an optionally substituted group

20 selected from straight or branched C;-C¢ alkyl, C3-Cs
cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-C¢ alkyl,
5 to 7 membered heterocyclyl or heterocyclyl C;-Cs¢ alkyl
with from 1 to 3 heterocatoms selected among nitrogen,
oxygen or sulfur; or R; is a group of formula -NHR',

25 -NR'COR", -NR'CONHR" or -NR'SO,R", wherein R' has the above
reported meanings other than hydrogen, and R" is hydrogen
or has the meanings set forth above for R';
R; is a hydrogen atom or it is a group, optionally further
substituted, selected from straight or branched C;-C¢ alkyl,

30 (C3-Cg cycloalkyl or cycloalkyl C;-C¢ alkyl, aryl, aryl C;-Cs
alkyl, 5 to 7 membered heterocyclyl or heterocyclyl C;-Cg



al kyl, aryl, aryl C1-C6 alkyl, 5 to 7 nmenbered heterocyclyl or

het erocyclyl Cl1-C6 alkyl with from1l to 3 heteroatons 10 sel ected anong

ni t rogen, woxp@esoor sulfur; or R3 is a group selected freor/EROR0§544 CONHR
-S02R, -NR R', -NR COR', -NR CONHR arg--NR SC2R', wherein R and R' are,
the sane or different, hydrogen or a group as set forth above; mis 0 or

an i nteger fir t : r h ical t sal. eof ;

t he corrpouna]c 518@ g‘ﬁl% g’ﬁ%ﬁrgiéogoﬁfeg?ﬁggﬁ?ﬁgl %%ﬁﬁggﬁél %P%ﬁg ﬂHErBBQB,

pht hal azi nyddygesetanisdd fand N-[ 3, 4- di hydr o- 4- oxo- 1- (4-

pyri di nyl met hyl) - 6;pht hal azi.nyl .- 2 2-1r] O[.@- tam de L

excl uded. n%d{ylzg?”Ab%&h%ohﬁécc%%é %L(I)]r r?éfeao%l k“gggc%?d??\lg ?(E)'negl glc)%qﬁligg?mgr’ei n

one of Ra & &hdi 8 afhythegphthabdardnona optigorsatd )y isdéséndemnely stramght

or branghed a((:: 'C%t | kyl @rou e%nd %hg o0t hgr ]iogxa gré)uerSCO? wher%ioﬂ R is

an opti onalﬁy 5 %S0i5Sti t tifed group sef8¢et e TYOM al ky}f, cycq oaPky?, P

cycl oal kyl adgeyilonadriyt , faryhakkysubdiet tertosd clsyll eat- edhef eomc ytindigghey | pras

defined in.claim11l, and Rl : nd are.as defined.in.claim1 30

15, A compdPBIET offifie THYREcorathg Y6 ePA 1 T wharder Rrt s Cr oup

- CHRAR5 whetldiyl ,Rdadyid, Roral ecasC ddfkiyned 5 ntel ai methberBd hetbydeggegland m

is 0. 14. A coppound of f?rr%I% (I%lL agcordi ng.to claimi1l 5 wherei n one
XL atsiter kY,

of Ra or RSY sPatfyardg ptYoral £y s ubs &Pt 1t eGE5EFRRGRMSor
branched Cls€lealddy|agsryipniebddie, Wk P340 14098uPELE FPB2/ @8544 a- §@oapher
is a group - HR \&;herein R is a hydrogen atomor _an optionally

substit ut e % R e 'om ERR '+ cpQeBar kiR 'Bycl olRkGPRI kyl , aryl,
aryl al kyl, heteroaie! Yr R hed @mqCtaetealrkd ', a8 def i ae4, | fnel 8hwe 1dr and
Rl, R2, R3 .5 and mare as defined in claim11l. 15. A conpound of formula
(1) accor dihd fsFsiitai MYEFOImTed @ REGD 25yS6hp ToERIRYWRer ei n R4 and R5

are as defyd ned 0 »ladi Nnkbgd® fironhydiegen and mis O.

15 or a pharmaceutically acceptable salt thereof;
the compounds N-[3,4-dihydro-4-oxo-1-(4-pyridinylmethyl)-6-
phthalazinyl]-acetamide and N-{3,4-dihydro-4-oxo-1-(4-
pyridinylmethyl)-6-phthalazinyl]-2,2,2-trifluoro-acetamide,
being excluded.

20
12. A compound of formula (I) according to claim 11
wherein one of Ra or Rb is a hydrogen atom or an optionally
substituted straighé or branched C,-C, alkyl group and the
other 1is a group -COR' wherein R' 1is an optionally

25 substituted group selected from alkyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heterocyclyl or
heterocyclylalkyl, as defined in claim 11, and R;, R,, R, and

m are as defined in claim 11.

30 13. A compound of formula (I) according to claim 12
wherein R, 1is a group -CHRR; wherein R, and Ry are as

defined in claim 11, R, is hydrogen and m is 0.

14. A compound of formula (I) according to claim 11
35 wherein one of Ra or Rb is a hydrogen atom or an optionally

substituted straight or branched C,-C, alkyl group and the



10 16. A conpound of formula (I) according to claim 11 wherein one of Ra
or Rb is a hydrogen atomor an optionally substituted straight or branched
Cl- C6 al kb ogioowpo and the other is a group -000R wherei RCREPVT0SE4hydr ogen
atomor an 15 optionally substituted grggp sel ected from al kyl,

cycl oal kyl, cycl oal kyl al kyl, aryl, arylal kyl, heterocyclyl or

het |yl I d ' , d

het 1 0GyC! Yyl 2028, BRCLPed desl Al Mo 208 R By frcld BaRCoRS

wher ei n Rl airs aogcrmrpalISHMRSbwhetetﬁdR49an>dpR5 wmleced defrored ahkglai m

1, R is hydnogen. and mipo0 188 romound of forma (Ll agcordipg to
0 onally

cIa|n111 Srern ‘one’ I's a drog m‘or "an op

substi t ut e«brsth@:egdﬁcmlytiradﬂqhed &l - dﬁ:aiekyl ngroll@lrannilt hendoRherr,,s Rg

group - SO2R_ wherei n d% d(;ptl o] aII 11substltut ed group selected from

al kyl, dyclP4l ®@re @g?c|§| WA aryl al kyl, heterocyclyl or 30

het erocyclyl al kyl, as defined in cIa|n111 and R1, R2 R3 and mare as

defined in 11. 19, co nd o r ccord ng cl ai

wherein R 3% angr SOPRCEHRURS gl"éf“ﬁ éﬁg R%g:glog 489 % ??ﬁ ﬂhcl ai m

11, R2 is Wx@;em Bapdim i a Ong@OSJCQmwOwB@’E/eEE’DZRQBM R8laze. &s

conpound of r%%%a (%ﬁ acc d| g to im11l erein Ra and Rb are both

hydr ogen at RYaradened el 1H %laim 11. 5 21. A

compoupd of formula (I) accordi ng to claim20 wherein Rl is a group

- CHRARS wh re| n_ R4 and R5 re s def i ned n claim s hydrogen.and m
! éllﬁwgllto thher nl

is 0. 22. ASconfoufe™Er EPF™ydEor di ﬁg focer 10° one
of Ra or szhes:ea.nhwg)gﬁmrama{baisoqathmmduyn 6tlcbrﬁtcbfuhﬂdo§tﬁ.ahgh1yor
branched C1- nd the other .is a pt furthe
oubst i Tut cE B TS LAy T D aroRERy G k| 21801 SEeyP fid the
het erocycl Wtaldeylisas dgiefignedcoor clwherdiln Iandlﬁla FR2dr&3emndt om ave as
deflne?SInoptionally substituted group selected from alkyl,
cycloalkyl, cycloalkylalkyl, aryl, arylalkyl, heterocyclyl
or heterocyclylalkyl, as defined in claim 11, and R;, R,, R,

and m are as defined in claim 11.

20 17. A compound of formula (I) according to claim 16
wherein R, 1is a group -CHR,R; wherein R, and R; are as

defined in claim 11, R, is hydrogen and m is 0.

18. A compound of formula (I) according to claim 11
25 wherein one of Ra or Rb is a hydrogen atom or an optionally
substituted straight or branched C,-C, alkyl group and the
other is a group -SO;R' wherein R' 1s an optionally
substituted group selected from alkyl, cycloalkyl,
cycloalkylalkyl, aryl, arylalkyl, heterocyclyl or
30 heterocyclylalkyl, as defined in claim 11, and R,, R,, R, and

m are as defined in claim 11.

19. A compound of formula (I) according to claim 18
wherein R, 1is a group -CHR,R, wherein R, and R; are as

35 defined in claim 11, R, is hydrogen and m is 0.



15 claim11. 23. A conpound of formula (1) according to claim22 wherein
Rl is a group -CHR4R5 wherein R4 and R5 are as above defined, R2 is

hydr ogen wod3mi4030 0. 20 24. A conpound of forrmula (1) as aeeffirPeziossad cl ai m
11, optionally in the formof a pharmaggutically acceptable salt,
selected from 1. 4-(4-0Oxo- 6 pr opi onyI am no- 3, 4-di hydr o- pht hal azi n-1- 25

yl nmet hyl ) - zoi.c acid ster .
4-[ 4- Ox0- 6-T4-t FH £ | umlpoggl[ fﬁetﬁc‘g}oy A no) 3 i‘céoﬁﬁ‘&ng to claim 11
pht hal azi n-v&hey&emnhyal]arhiarizlml@racbdthehmlrogsneato@s and R;, R,, R; and

4-{6-[ (Furan-2-carb - am.noj ~-4-.0x9-,3, 4- di hydr o-

pht hal azi n- - y]i rne‘—"tg‘nCgi{@}/f:J )ntaeﬁd?&r}lc C&f:gll%{(%e]t'hyl ester; 30 4.

4-16-(3,4-Di rret hoxy- benzoyl am no) - 4- oxo- 3, 4-di hydr o-

pht hal azi n th oiG a thyI st .

4-1 6- (S‘Z’Q/c% g}e Cy c?ﬁ’inonylogfm %Iormzf 0XO0- éﬁ %ﬁﬁ %dlng to claim 20
pht hal azi n-mzlheydermi hRH -ilzenzoi gragpd FEHHMRL @ﬂtea*re;nﬁ R, and R; are as
4-[

- [ 4- Oxo- 6- r opy.l - p nt.anqyl arg no dlh ro- 35.

pht hal azi n- 42“3?1 T M ey e R a;'nré¥§y?gsst%rrld o937 014090

PCT/ EPO2/ 08544 -82 7

4-{4- xo0-6-].3-(3-trifluor 1) i do

di hydr o- pht'al a ncfniﬂor%’t I g%f&ugl ac:{(ﬁmafa cPrél{’gr tog claim 11
4-{6- [BO(BMNIHﬂmxy qatee oy )Raur@rdm@ ﬁsoa(ohﬁdﬁedehydtOm or an optlonally
pht hal azi n- | I‘% benzoi.c acid.net ster, .

4 Oco- 6 PRI e Aoy "R AR ssh i alas AASYE b 37 | OB Foi ¢
aci d net hylisesbtegrol., dodthidrialls 4£Drthaer ecubsenyuted, ei skl etk 0£ B pdh-
di hydr o- pht_hal azi n-| -yl nzoi ¢ -aci.d met hyl. ester
4-{6-[3-(3,5213?3'6]t’hl 8V8¥3%§%¥?{?ih¥grdoﬁr aﬁ%’% qr 16‘eeter°dy‘:1y]1alkyl as
di hydr o- phtdaeﬂ:azam in y¢Teethyl} ; beandoRg, arj,d metamd mesdws ;asl@efined in
4-[ 4- Qég q(3 %dlnSyl ur ei do) - 3, 4- di hydr o-

pht hal azi n- 1hyl] benzoic acid nethyl ester; 13.

4- (6- Am no- 4- oxo- 3, 4-di hydro pht hal azi n-1 -yl methyl)- benzoic acid nethyl
ester; 15 I Nl LAl ook TAean2H)) - 4%l LY I0ain 22
wherein R, is a group -CHR,R; wherein R, and R; are as above

defined, R, is hydrogen and m is O.

20
24. A compound of formula (I) as defined in claim 11,
optionally in the form of a pharmaceutically acceptable
salt, selected from:
1. 4-(4-0Oxo0-6-propionylamino-3,4-dihydro-phthalazin-1-

25 yvlimethyl)-benzoic acid methyl ester;

2. 4-[4-0x0-6-(4~-trifluoromethyl-benzoylamino)-3,4-dihydro-
phthalazin-1-ylmethyl]-benzoic acid methyl ester;
3. 4-{6-[(Furan-2-carbonyl) -amino] -4-oxo-3, 4-dihydro-
phthalazin-1-ylmethyl}-benzoic acid methyl ester;
30 4. 4-[6-(3,4-Dimethoxy-benzoylamino)-4-0x0-3,4-dihydro-
phthalazin-1-ylmethyl]-benzoic acid methyl ester;
5. 4-(6-(3-Cyclopentyl-propionylamino)-4-oxo-3,4-dihydro-
phthalazin-1-ylmethyl]-benzoic acid methyl ester;
6. 4-[4-0x0-6-(2-propyl-pentanoylamino) -3, 4-dihydro-
35 phthalazin-1-ylmethyl]-benzoic acid methyl ester;



pht hal azi n- 6-yl ] - propi onam de; 15.

N-[ 1- (4- Chl or o- 3-f | uor o- benzyl ) - 4- oxo- 3, 4-di hydro

pht hal aziwoe3gi4o9ei-tri fl uor omet hyl - benzam de; 16. Furan- Pcamprboesshi c aci d
[1- (4-chl oro-3-fluoro-benzyl)- 20 4-o0xo0g3,4-di hydro-phthal azi n-6-yl]-am de;
17. N-[1-(4-Cnhloro- 3 fI uoro benzyl ) - 4- oxo- 3, 4- di hydro- phthal azi n-6-yl]-3,

4- di met hoxy- ben

N-[1-(4- Ch??or% éff tor o en(z%/ISrlﬂfﬂo&ooroéneth&,]hf&lenyl -ureido]-3,4

pht hal azi n- 6- 31 hy®:aywh Bpeki 34 n-pk-apleetdn lde;berps 19 a2k dPmughHy lp easttarsi ¢

acid [1-(4xchjo f v, i
4- 0x0- 3, 4- Ih%d @ g% La|a2|<%§f9¢%e%¥1 ure%ﬂ?] -4-0x0-3,4-dihydro
1-[1-(4- ChlOrphﬁhdlaznmrlmyﬁmeghyﬂkhhﬁﬁiathdqmﬂ(methyl ester;

LIt e HVERETTII o S P o B
| azi n- 6- ylr]\ethx(B]--rmrtmdyc pheiy Inetinda; esz:’_t—:r,
_f4_ChH 53[% %U?§O|9€QZ% %lﬁogéopﬁeﬁyg hX9e9d01-4 -0x0-3,4-

a
al azl n- ur ea

(4- ChlordﬁﬁydiQKDMtHE&E@dQ Y-ooe vl Jdidgrdraic acid methyl ester;
al

aZlnlq y'% %6£ 3 ggflbﬁ%gigggnﬁggﬂyg?h 5e§éo% 4-0x0-3,4-

(4- Chloro- nzy 0XO0-
pht hal &&i n- 6- @ir}ycgrc(-:pmctmmmﬂlwmmbymmnmmy@xmmIM/@@zmSM

-83 25. 1- 4 | 3.fl - ; -4- - - di hydt Q-
pht hal azi n[ - Cg 89% den (§Or§?-r§(rag§;%lﬁg._g%gglgbﬁl_gl’4Y8£8ydro—
7- Ami no- 4- (4- mﬂnttlmbaz&ﬂquthMWHbm@u feed ia¥ imethy lores tery 27.

N-{1-[(E)- %8(4 %ItrOAghggyhloﬁllélh é18§8i§LéhghQXgE9h—1~ylmethyl)—

pht hal azi n- ropr onamd
N-{1-[(E)-3- (}deerdzI@ gdmehyhe tiafl ydtele0xo- 3, 4- di hydro phthal azi n-6-yl}-
['f 407 Qe il 10engart 48y 29- £TH6a8- BB BPXULbodS! f-ainyaro-
yl] - 4- oxo- ﬂ;mmﬁ&wﬂtfﬁmmgzpmrﬁmﬂ%,am de; 30.
1-[(B)-35(4- Nt Oéﬂhgﬁﬂo}o‘%' ¥hlio$o088n 2ty dhh¥dnos RhEbRLgaLn-6-yl -3,
|nethoxy benza
1-[ (E) - 3- (ehattha Yae jphetmpt ) 1 -od 4 tyt 1] £ Aramomed - Idibgyroraoride ;
h halaz'ni%iyl%ﬁ%é%xaL88%BE¥§_Egogk%jﬁntfe 4-chloro-3-fluoro-benzyl) -
20 4-0x0-3,4-dihydro-phthalazin-6-yl]-amide;

17. N-[1l-(4-Chloro-3-fluoro-benzyl)-4-o0oxo-3,4-dihydro-

h

pht h
1-]1-
pht h
1-11
phth
1-]1-
pht h
1-]1-

4-t
{1-
al |
N-{
4-d
N-{
pht

phthalazin-6-yl1]-3,4-dimethoxy-benzamide;
18. N-[1-(4-Chloro-3-fluoro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-3-cyclopentyl-propionamide;
25 19. 2-Propyl-pentanoic acid [1-(4-chloro-3-fluoro-benzyl)-
4-0x0-3,4-dihydro-phthalazin-6-yl]-amide;
20. 1-[1-(4-Chloro-3-fluoro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl]-3-(3-trifluoromethyl-phenyl) -urea;
21. 1-[1-(4-Chloro-3-fluoro-benzyl)-4-0ox0-3,4-dihydro-
30 phthalazin-6-yl]-3-(3-methoxy-phenyl) -urea;
22. 1-[1-(4-Chloro-3-fluoro-benzyl)-4-oxo-3,4-dihydro-~
phthalazin-6-yl]-3-p-tolyl-urea;
23. 1-[1-(4-Chloro-3-fluoro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-y1]-3-(2,4-difluoro-phenyl) -urea;
35 24. 1-[1-(4-Chloro-3-fluoro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-y1]-3-(3,4-dichloro-phenyl) -urea;



15 32. 2-Propyl-pentanoic acid {1-[(E)-3-(4-nitro-phenyl)
allyl']-4-oxo-3, 4-di hydr o- pht hal azi n-6-yl }-am de; 33.

1-{1-[ (E)wB-03#414d0a r o- phenyl ) -al | yl ] - 4- oxo- 3, 4- di hydr o- PCT/EP02/08544
pht hal azi n-6-yl }-3-(3-trifluoronethyl - pRenyl )- urea; 34.

1-{1-[(E)-3- (4 Ni tro-phenyl)-allyl]-4-oxo-3, 4-di hydro- 20

pht hal azi n t hen e _
1-{1-[ (E)- ﬁn t?oq%hg%y’fg F }fH‘OgE’ogSn%?l aPRgEPg3 4 -dthydro

pht hal azi n- 6 gﬂlt}hal@zxm@w‘ywekpymln 3-yl-urea;

1-{1-[(E) - 35(4- M_ hanyl,) - 134 L9 n-1-
phthala2|n%g N %@?EB % 34 &gb%§p eﬁgpgyérgggbgéq3?§ phthalazin-1
1-{1- [(E) 3 (GlneNltro phenyl)-al |l yl]-4-o0xo-3, 4-di hydr o-

pht haI C dikchl,0%,05 e _
1-{1- [ ﬁl ?rlo?tp%gngl ;34af\1?§?? Qﬁ XEE %léyﬁﬁg fgoxo-3, 4-dihydro
pht hal a2| n- 6 gh@hﬂwmfﬁmﬂmrmmamm

7- Ami no- 4- LGE) - 3- (4-0i 50 393@%)%3 Fﬁ%’?’ ﬁ?%gﬁit daLqeL 89ﬁ¥dé8-

N (4- Oxo- 1- th| ophen- 3- I met zin- 'onam de;
41. N-(4- Oxo- nhtmm@—wlkmtmrﬂmqrmwmﬂpﬂtmaamd&

(47 0o 1 - BPophentsi reardp R ey, d8:8% | T2 FRep-SSUbPHILLS Bhbig ) -
03/ 014090 PCTdERﬂ]Z}’%Mdo 3 34-dihydro-phthalazin-6- yl} amide;
N- (4-Oxo- 1- %hlo hg& g LE%LN%E%@QEH¥H§9799&??&?;hnbxo—3,4—dihydro—

6-yl)-3, 4- |rret
N- (4- Oxo-1 -t mm&m&mmwa&ﬂdmmmﬁmmﬂ

6-yl)-3- I P

(4 oxorl -1 Bophantd: §|%Etﬁfﬁil@ﬁﬁra.ﬁﬂgnx%bh%29¥ﬁ%P%?{§§??c 428 fvage-

| - (4- Oxo- 1- t Ipopeels Bind Gret it 335 v iderdnok it dral erenmi-de ;

6-yl)-3:=(3- f hyl - - 4 .

i (4 35 13¢h ofh ek BT o HEPRICACA. drBydr o- bhT hiFhzi 7 gnitro-shenyl) -
6-yl)- (3 nEth@k&y#ﬂnﬁn@&stﬂf&ﬁdihydrq phthalazin—6—¥1}—amide;

1-{4- Oo- 154hi ophen- 3yh gt iyl 5,3 450BLAL9) DY 191 324 05x0-3, 4-di hyaro-

6-yl)-3-p-tol'yl -urea,;
1- (4- Oxo- 1- tfph#ﬁ&ﬁaﬁhqﬁﬁﬁylmﬂ3%%IbtﬁiﬁkkaquHﬂhylﬁghenyl)—urea;
34, 1-{1-[(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo0-3,4-dihydro-
20 phthalazin-6-yl}- (3-methoxy-phenyl) -urea;

35. 1-{1-{(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo-3,4-dihydro-
phthalazin-6-yl}-3-p-tolyl-urea;
36. 1-{1-[(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo-3,4-dihydro-
phthalazin—6—yl}—3—(2 4-difluoro-phenyl) -urea;
25 37. 1-{1-[(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo-3,4-dihydro-
phtha1a21n—6-yl}—3—(3 4-dichloro-phenyl) -urea;
38. 1-{1-[(E)-3-(4-Nitro-phenyl)-allyl]-4-oxo0-3,4-dihydro-
phthalazin-6-yl}-3-pyridin-3-yl-urea;
39. 7-Amino-4-[(E)-3-(4-nitro-phenyl)-allyl]}-2H-
30 phthalazin-1-one;
40. N-(4-0xo-1l-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl) -propionamide;
41. N-(4-0xo-l-thiophen-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-4-trifluoromethyl-benzamide;
35 42. Furan-2-carboxylic acid (4-oxo-l-thiophen-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl) -amide;



6-yl)-3-(2,4-difluoro-phenyl)-urea; 15 50.

| - (4- Oxo- 1-t hi ophen- 3-yl net hyl - 3, 4- di hydr o- pht hal azi n

6-yl) - 3- (WoM3@i4wbd or o- phenyl ) -urea; 51. PCT/EP02/08544
1- (4- Oxo- | -t hi ophen- 3-yl net hyl - 3, 4- di hyggo- pht hal azi n-

gxl) 32y:idin3yl ureat 5|2 en
m no- i 0 N&.4i . _
N-[1-(3-Met %oxe%ggr%zy ni Q%logﬁ-fpl ghggir%ltgxt hgl ngin?&g?g fht ani de;
24 Ii\l_Ellt(Bf :\@ﬂhb)(yi b@ﬂ:ll yhe)tlzﬂequd@@ﬂgamdﬁydro pht hal azi n-
rifluo e a
[1y(3 nmet hoxy bé](r)]g?}l ;&( gxo%‘ggbg%ﬁl 8| glsﬁlggt éé?a?gg&ék Ehg(]:lamg_
gl— [ I1] (g Z/Et ho&*{ybbﬂ&wycﬂommtﬂ@mpwamm hal azi n-
i-met ho zani

N-%ll (3 Neglhox Ebé\)\r{fzgy)nl Een% h§ % 8ro ph?ﬁal aztthphen 3-ylmethyl-
Flyl(]3 3- ;:Kcl obﬁQ{@ithMM1n%—3BB -amRiteopyl - pent anoic acid

- nme n X alLazi a
1-[1 - (3- th%?%xﬁbéﬁlz?ﬁ) e %hl"?ﬁz?ndu h;}’ ?‘8% ?hgl’ﬁ Blﬁy)é% BLAgLa2En-
? {H](g &gttr6#yhb¥bﬂﬁithlﬁﬁmmm@methx&tphéﬁyl ure_a,3

OX [ :

6-yl]-(3- me'?’hoiy She y%o) Aiu(r%gla % 0 /%ﬂ §8‘ It-J’C?‘/ _8ﬂ1§§§25pb§§§l%fn_
é-z[ 11(:{3%|\/|(9t h%ybbﬂt%@etﬁa@xp—ﬁ;éhﬁlw _eﬁapht halhaﬁi In 6-yl]-3-p-tolyl-urea;

: o] enz - di Q- .azi.0- .
6-yl]-3- (Z%E dl?l 8hen§ - —g98§¥gy3—8 h—% ydro-phthalazin-
é [Il] (g l(\/gt hoi(iyyﬁ)lemwatdlpl(ﬂaﬁeam di hydr o- pht hal azi n

, | n

1- )[/1 (3- Met? oxyibé%z§F<§ s )cé)ll?)cl)o Fhdi h}’g'%“StBP{tlhar 47fhydro-phthalazin-
g XI] 3-pyri de‘myﬁ)y} m;el&—cilﬁﬁl.uoro phenyl) urea,

mn n onpe; . :
N (4- % 1%§r opél (@ygx& éyé‘%‘loﬁ Ha?ai’l Iﬁ‘eéhyﬂ 9 prg 9 grﬁfﬁ*e“}:h%%?zm‘
N—(;l Oxo0- 1- prepyl » 33 4¢3i hydli ch odt hraplaemyit 6-ytga A- -
tri

| uoronmgthyl - benzam de: 1. ophen-3-ylmethyl-3, 4-dihydro-phthalazin-
6-yl)-3-pyridin-3-yl-urea;
52. 7-Amino-4-thiophen-3-ylmethyl-2H-phthalazin-1l-one;
20 53. N-[1-(3-Methoxy-benzyl)-4-oxo0-3,4-dihydro-phthalazin-
6-yl] -propionamide;
54. N-[1-(3-Methoxy-benzyl)-4-oxo0-3,4-dihydro-phthalazin-
6-yl]-4-trifluoromethyl-benzamide;
55. Furan-2-carboxylic acid [1-(3-methoxy-benzyl)-4-oxo-
25 3,4-dihydro-phthalazin-6-yl]-amide;
56. N-[1-(3-Methoxy-benzyl)-4-0x0-3,4-dihydro-phthalazin-
6-y1]1-3,4-dimethoxy-benzamide;
57. N-[1-(3-Methoxy-benzyl)-4-oxo-3,4-dihydro-phthalazin-
6-yl]-3-cyclopentyl-propionamide;
30 58. 2-Propyl-pentanoic acid [1l-(3-methoxy-benzyl)-4-oxo-
3,4-dihydro-phthalazin-6-yl] -amide;
59. 1-[1-(3-Methoxy-benzyl)-4-oxo0-3,4-dihydro-phthalazin-
6-y1l]-3-(3-trifluoromethyl-phenyl)-urea;
60. 1-[1-(3-Methoxy-benzyl)-4-ox0-3,4-dihydro-phthalazin-
35 6-yl] - (3-methoxy-phenyl) -urea;



68. Furan-2-carboxylic acid (4-oxo-I|-propyl-3,4-di hydro- 15

pht hal azi n- 6-yl)-am de; 69.

N (4- Oxo-wopsopobe 3, 4- di hydr o- pht hal azi n-6-yl) -3, 4- di et retyEPOZNEsaN de;
70. N-(4-Oxo- 1-propyl -3, 4-di hydro- pht halggzi n- 6-yl ) - 3-

cycl opentyl - propi onam de; 20 71. 2-Propyl-pentanoic acid
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- (4- Oxo- 1-propyl -3, 4-d ro- pht hal azi n- 6- -3- pyridin-3-yl-urea; 78.
e s e T o Rl T B
N-[ 1- (3, 3- D nethy] - dbupytidineXeyB; deek hydr o- pht hal azi n-6-yl ] - pr opi onam de;
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pht hal 82i n-66-.y| N-4<4t-Oxdol-UepampylyB- Bedihydde-ph8balbuiaré2ydarboxyl i ¢ acid
[ 1- (3, 3-di net hyl - but I2-4;oxo 3, 4-di hydr o- pht hal azi n-6-yl]-am de; 5 82.
N-[1-(3,3-Di e ?@Jr?%%rf‘y??’- 4- oxo- 3, 4-di hydro- phthal azin-6-yl]-3,

ihrrFt hoxﬁ-7be|nmarﬁ4d®><lo8ra.—plﬂolpy-l(—3,, &—Biihggmyol—phmhwl)a-zd,neﬁley?ﬁ)44di hydr o- |
al azi n- 6- z3-cycl opent vl - propi onam de;  84. 2-Propyl - pentanoi c aci
(3, 3-di net%l;};rggu? y?rj‘?%-‘%;obi‘gz%’,ﬁ)’n@%i hydr o- pht hal azi n- 6-yl | - ani de; 85.
1-(3,S-ESWEthwkahuﬁybpxhoaydiﬁ,4idthydr®4—oxo~1—propyl—3,4—dihydro—
hal azi n- G_grlnlﬁég‘iég’i_rtl—réi;lrff)—ré)rﬁrle Qlyl - phenyl ) -urea;

69. N-(4-Oxo-l-propyl-3,4-dihydro-phthalazin-6-yl)-3,4-

O /T b
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~r— 1 f_"o-l—|| ~ r—

dimethoxy-benzamide;
70. N-(4-0xo-l-propyl-3,4-dihydro-phthalazin-6-yl)-3-
cyclopentyl-propionamide;
20 71. 2-Propyl-pentanoic acid (4-oxo-1l-propyl-3,4-dihydro-
phthalazin-6-yl)-amide;
72. 1-(4-0xo0-1l-propyl-3,4-dihydro-phthalazin-6-yl)-3-(3-
trifluoromethyl-phenyl) -urea;
73. 1-(4-0Oxo-l-propyl-3,4-dihydro-phthalazin-6-yl)-(3-
25 methoxy-phenyl) -urea;
74. 1-(4-0Oxo-l1l-propyl-3,4-dihydro-phthalazin-6-yl)-3-p-
tolyl-urea;
75. 1-(4-0xo-l1l-propyl-3,4-dihydro-phthalazin-6-yl1)-3-(2,4-
difluoro-phenyl) -urea;
30 76. 1-(4-0xo-1l-propyl-3,4-dihydro-phthalazin-6-y1l)-3-(3,4-
dichloro-phenyl) -urea;
77. 1-(4-0x0-1l-propyl-3,4-dihydro-phthalazin-6-yl)-3-
pyridin-3-yl-urea;
78. 7-Amino-4-propyl-2H-phthalazin-1-one;
35 79. N-[1-(3,3-Dimethyl-butyl)-4-oxo0-3,4-dihydro-
phthalazin-6-yl]-propionamide;



86. 1-[1-(3, 3-D nethyl-butyl)-4-oxo0-3, 4-di hydro

pht hal azi n- 6-yl]-(3-nmet hoxy-phenyl)-urea; 15 87.

1-[1- (3, 3wDioswideyd - but yl ) - 4- oxo- 3, 4- di hydr o- PCT/EP02/08544
pht hal azi n-6-yl]-3-p-tolyl-urea; 88. _g¢-
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hal azi n-,6-yl (_ df p 289 4: _
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4- oxord- (3- phemydillpycanprwph*aﬁalhmrdmmdkb-quhddtmj azin-6-yl]-amde; WO
3/ 014090 P /EPO 4 8 .
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1]-3-(3- trlf¢hmha&mﬂin&6fy&ﬂﬁﬂﬁGlﬁmfafldﬁromethyl phenyl) —urea;
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12 ko 120 pRE e Su PSR a P o drewar s Ardpyaro
I]-3-pyrid|rpﬁkhélamfﬁk6 yl]-3-(2,4-difluoro-phenyl) -urea;

89. 1-[1-(3,3-Dimethyl-butyl)-4-ox0-3,4-dihydro-
20 phthalazin-6-y1]1-3-(3,4-dichloro-phenyl) -urea;

90. 1-[1-(3,3-Dimethyl-butyl)-4-oxo-3,4-dihydro-
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phthalazin-6-yl]-3-pyridin-3-yl-urea;
91. 7-Amino-4-(3,3-dimethyl-butyl)-2H-phthalazin-1-one;
92. N-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
25 v1l]-propionamide;
93. N-[4-0xo-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
yvl]l-4-trifluoromethyl-benzamide;
94. Furan-2-carboxylic acid [4-ox0-1-(3-phenyl-propyl) -
3,4-dihydro-phthalazin-6-yl]-amide;
30 95. N-[4-0xo0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
y1]-3,4-dimethoxy-benzamide;
96. N-[4-0x0-1-(3-phenyl-propyl)-3,4-dihydro-phthalazin-6-
yl]-3-cyclopentyl-propionamide;
97. 2-Propyl-pentanoic acid [4-ox0-1-(3-phenyl-propyl) -
35 3,4-dihydro-phthalazin-6-yl] -amide;



104. 7- Am no-4- ( 3- phenyl - propyl ) - 2H pht hal azi n-| - one; 105.

N- (4- Oxo- 1- pyri di n- 3-yl net hyl - 3, 4-di hydr o- pht hal azi n- 15

6-yl ) - pr opoasamrode; 106. PCT/EP02/08544
N- (4- Oxo- 1- pyri di n- 3-yl net hyl - 3, 4- di hydgg-_pht hal azi n-
6-yl)-4-trifluoronethyl-benzam de; 107. Furan-2-carboxylic acid

(- 9x0 | -l 91 e Jrgcmt 3l iyl a2l 291,20 6108

N (4- Oxo- 1-pyri nmet hyl - r o- pht hal azi succinamc acid
et hyl ester; %Dd- 3hkzﬁt€xﬁlm0p®meﬁhﬂl39@¢MElhy¢r3a4 di hydr o- pht hal azi n-
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1- (4- Cx0- 1- pyylhfh-83y4ﬁ@ih@leﬁpﬁphhmwﬂkfu¥¢mhala2|n-

6-yl) - 3- pynigdi n- 3 1 ]
7 m no- 4 By diin H-sieeein* ESBHREF SEYA) 26l diygro-phthalazin-s
N-(4- CXo 1- pyylHfh-Byyi@Emh&+yB-WEdahydro pht hal azin- 5 6-yl)-benzam de;

L. N L1 (i Ch0ngs RRnay | )y 4r0n 3ptoBl 1y 4o B hah 824 8- 9= one

yl ] - pr opi onam’de;
N- [ 1- (4- Chll®iso- DenZyHOpot-lopy+rd dndidhyd metplytlhdl, dzidih§dro-phthalazin-

L ok bR 10, 12 P T eR by 8 o,
N-[ 1- (4- Childso- DenZyHOopot-lopy+3 ddndiBhydmetplylhdl, dzidnh§dro-phthalazin-
6-yl)-4-trifluoromethyl-benzamide;
107. Furan-2-carboxylic acid (4-oxo-1-pyridin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl) —amide;
20 108. N-(4-Oxo-1l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-succinamic acid ethyl ester;
109. N-(4-Oxo-1l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-3-cyclopentyl-propionamide;
110. 2-Propyl-pentanoic acid (4-oxo-1l-pyridin-3-ylmethyl-
25 3,4-dihydro-phthalazin-6-yl) -amide;
111. 1-(4-0xo-1l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yv1)-3-(3-trifluoromethyl-phenyl) -urea;
112. 1-(3-Methoxy-phenyl)-3-(4-oxo-1l-pyridin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl) -urea;
30 113. 1-(4-0Oxo-l-pyridin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-3-p-tolyl-urea;
114. 1-(2,4-Difluoro-phenyl)-3-(4-oxo-l-pyridin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl) ~urea;
115. 1-(3,4-Dichloro-phenyl)-3-(4-oxo-1l-pyridin-3-ylmethyl-
35 3,4-dihydro-phthalazin-6-yl) -urea;



| ]-succinamc acid ethyl ester; 123.
N-[|-(4-Chl oro-benzyl) - 4-oxo-3, 4-di hydr o- pht hal azi n-6- 15
| ]-3-cycwopast4pbe pr opi onam de; 124. 2-Propyl - pent anoi ¢ a®Cu/EP02/08544

1- (4-chl oro-benzyl) - 4- oxo- 3, 4-di hydr ogght hal azi n-6-yl ]-am de; 125.
[1-(4-Chloro-benzyl)-4-oxo-3, 4-di hydr o- pht hal azi n-6

|']-3-(3-trifd ugr 1R urean d - in-
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-][I-( §Q/;Ino g;ﬁ;ﬁ@%@%@yﬁdﬁf ro-p t'h(ill azin-6- 10
]
[

t
|
1-

- 3- ( 3- NBHox p-Fhemyll)r-penéanoig0. acid [1-(4-chloro-benzyl) -4-oxo-
- (4- Cyanos bengyl)afs e s fa gl VS or Pl azi n- 6-
125. 1-[1-(4-Chloro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
yl]-3-(3-trifluoromethyl-phenyl)-urea;
20 126. 1-[1-(4-Chloro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
v1]-3-(3-methoxy-phenyl)-urea;
127. 1-[1-(4-Chloro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
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yvl]-3-p-tolyl-urea;
128. 1-[1-(4-Chloro-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
25 v1]-3-(2,4-difluoro-phenyl) -urea;
129. 1-[1-(4-Chloro-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
y1l]1-3-(3,4-dichloro-phenyl) ~urea;
130. 1-[1-(4-Chloro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
y1l]-3-pyridin-3-yl-urea;
30 131. 7-Amino-4-(4-Chloro-benzyl)-2H-phthalazin-1l-one;
132. N-[1-(4-Cyano-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
y1l] -propionamide;
133. N-[1-(4-Cyano-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
vll-4-trifluoromethyl-benzamide;
35 134. Furan-2-carboxylic acid [1-(4-cyano-benzyl)-4-oxo-3,4-
dihydro-phthalazin-6-yl]-amide;



yl]-3-p-tolyl-urea; 141.

1-[ 1- (4- Cyano- benzyl) - 4- oxo- 3, 4- di hydr o- pht hal azi n- 6-

yl]-3-(2,WwodBhlwer o- phenyl ) -urea; 15 142. PCT/EP02/08544
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N-[1-(3-Met hyj/lbehzyli)4Admlmlc3rd—plh1¢xyyjlb—m¢1al azi n-6- yl]-propi onam de;

143. 1-[1-(4-Cyano-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
yv1l]-3-pyridin-3-yl-urea;
144 . 7-Amino-4-(4-Cyano-benzyl)-2H-phthalazin-1-one;
20 145. N-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
v1]-propionamide;
146. N-[1-(3-Fluoro-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
yl]-4-trifluoromethyl-benzamide;
147. Furan-2-carboxylic acid [1-(3-fluoro-benzyl) -4-oxo-
25 3,4-dihydro-phthalazin-6-yl]-amide;
148. N-[1-(3-Fluoro-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
yl]-succinamic acid ethyl ester;
149. N-[l-(3-Fluoro-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
v1]-3-cyclopentyl-propionamide;
30 150. 2-Propyl-pentanoic acid [1-(3-fluoro-benzyl) -4-oxo-
3,4-dihydro-phthalazin-6-yl] -amide;
151. 1-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
v1i]-3-(3-trifluorcmethyl-phenyl) -urea;
152. 1-[1-(3-Fluoro-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
35 v1]-3-(3-methoxy-phenyl) -urea;



159. N[ 1-(3-Methyl-benzyl)-4-oxo-3, 4-di hydr o- pht hal azi n- 6-
yl]-4-trifluoronethyl-benzam de; 160. Furan-2-carboxylic acid

[ 1- ( 3- retwolosboetngyl ) - 4- oxo 15 3, 4-di hydr o- pht hal azi n- 6- yl PCArAPAE085161.
N-[1-(3- Methyl -benzyl) - 4- oxo- 3, 4- di hydr.ggppht hal azi n-6- yl]-succinamc acid
ethyl ester; 162. N-[1-(3-Methyl-benzyl)-4-oxo- 3, 4-di hydr o- pht hal azi n- 6-

1] -3- I tyl - ' i.de; 63._ 2-P | nQj id: o
R e S e A o oA e B e R T
1-[I-(3- Met hyYibedzptyoliybxerSa 4- di hydr o- pht hal azi n- 6-

1]-3-(3-trid) t hyl - a1 : : _
1 (5wt Dot O A R b R hor . sl hygrozpbehalazin=s
yl]-3-(3-nmet hoky-phedytyduf bagrdaghenyl) -urea;

1-[1-(3zMet - henzyl )+ 4+ - 3. 4-di Rydr,o- pht hal,azji.n- 6- yl}-3-R- yl - ur ea;
167. 1-T1- (3N tqh;)lzl b@’n%ﬁ%&%ﬁ 8%61% HIERY rg’-’|Slhtéhl<ii{P’§zri°n-E%’-t‘?“al%latﬁkl 6
yl]-3-(2, 4-di YLloeB e4{phéngidhloee:ph&fylb8urea;

1-11-(3-Met - henzyl )- 4- -3, 4-di hydr,0- pht hal,azi.n- _ .
yI]-3-(3,4}'f%hﬁbﬂélﬂke%91 %Srgéfg&?égg o&% B,4 él%ygro phthalazin-6

1-[ 1- ( 3- Met hy¥ibebzpyyidinxd-B] Audedydr o- pht hal azi n- 6-

yl]-3-pyridin-3--yl-urea;, 120 _ o 4 )

y o 4 (3 e TR A B e bRV 25 Bhthadag - 1-one;

N-[ 1- (204- Disghl or+-d-lbeizMehd-lobenzyld-) didhpeoe3 , 4-dihydro-phthalazin-6-

pht hal azi n- 6- - RL.OpPi j de; WO 03/014090 PCT/ EPO2/ 08544 -91 172.
N[1-(2,4-D c%ira)r}ig)r(géhg@%ﬁl -'oxo- 3, 4-di hydr o-

pht hal azi n-169. N—~-1t-(i3f-Mechgiebeyzyiie rdawkde 3 , 4+d3 hyBuraph2hedrbkarykbi-c aci d

N1 (2, 4- D1 ol b b Bebbhr s B S e DR Ral Sr 6 y 1] - succi nari o
acid ethyl let.eFurkrs.2 -Nafrloof@ 14.<Di plalcc'nldp- bédzyB)ynétbyxd-Bedzdi hydroxo-
P Al g5 XA Gopyslongnuly 0Bl engr dfisad /O, 2 Propyl - pent anclo aci o
161. N-[1-(3-Methyl-benzyl)-4-oxo0-3,4-dihydro-phthalazin-6-
yl]l-succinamic acid ethyl ester;
162. N-[1l-(3-Methyl-benzyl)-4-oxo-3,4-dihydro-phthalazin-6-
yl]-3-cyclopentyl-propionamide;
20 163. 2-Propyl-pentanoic acid [1-(3-methyl-benzyl) -4-oxo-
3,4-dihydro-phthalazin-6-yl]-amide;
164. 1-{1-(3-Methyl-benzyl)-4-ox0-3,4-dihydro-phthalazin-6-
y1l]1-3-(3-trifluoromethyl-phenyl) -urea;
165. 1-[1-(3-Methyl-benzyl)-4-0x0-3,4-dihydro-phthalazin-6-
25 v1]-3~(3-methoxy-phenyl) -urea;
166. 1-[1-(3-Methyl-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
v1l]-3-p-tolyl-urea;
167. 1-[1-(3-Methyl-benzyl)-4-0oxo-3,4-dihydro-phthalazin-6-
y1l]-3-(2,4-difluoro-phenyl) -urea;
30 168. 1-[{1-(3-Methyl-benzyl)-4-0ox0-3,4-dihydro-phthalazin-6-
v1]1-3-(3,4-dichloro-phenyl) -urea;
169. 1-[1-(3-Methyl-benzyl)-4-o0ox0-3,4-dihydro-phthalazin-6-
y1l]-3-pyridin-3-yl-urea;
170. 7-Amino-4-(3-Methyl-benzyl)-2H-phthalazin-1-one;
35 171. N-[1-(2,4-Dichloro-benzyl)-4-0x0-3,4-dihydro-
phthalazin-6-yl] -propionamide;



177. 1-[1-(2, 4-Di chl oro-benzyl) - 4-oxo- 3, 4-di hydr o-
pht hal azi n-6-yl]-3-(3-trifluoronethyl-phenyl)-urea; 178.
1-[1- (2, 4AWDiocshhawo- benzyl ) - 4- oxo- 3, 4- di hydr o- PCT/EP02/08544
pht hal azi n- 6-yl ] - 3-(3-net hoxy- phenyl)-unga; 15 179.
1-[1- (2, 4-Di chl or o- benzyl ) - 4- oxo- 3, 4-di hydro
pht hal azi n Gyl p-,tol _
1-[1- (2, 4- 2l BB 4|M;D %hg%gos%%g@’h drgo%0-3,4-dihydro
pht hal azi n- 6 ghf}halézlm—@lﬁ’lhﬂ%ﬂtlphwyomﬁ"d@yl—lmnzamlde,
1-[1-(2, 4- enzyl 3, 4 ydr
phthaIaZInqg% ?ﬁ%a? SIAS kb% QC heﬁ%k? urZ% %Qlﬁzdlchloro benzyl)-4-
1-[1-(2, 4- Di CM@fbrbe@zlderd-mixbh&adsztUb] -amide;
phtha
-A

| azi n yl pyri di | - ur _
m no§4 (@4 }%I ﬁ%l o(rqubg)l%h])ior% %%ﬁlt HAI azi r?xlo- ohe dl]fé’gro
N-(4 oxo- I-qulmtﬁlaha&ler@ﬂh%s@qd&MﬂnWr@Gnhtéﬂh}a]zleest@‘s
6-yl ) - propi.qnam de; 5. _
N {4 oo LA TRy BRI AR RRYA s ARiRar adr fihvazo
?4y| ) - 4I trif Ipﬂ:ntlmargam?/ﬂl f)emkhfﬁdeéclhdmtﬂﬁfmmmﬂmw ic acid 0,167
oxo- | - qyi;nol i,n- [ p zi :
N- (4- Oxo- |£iq{§l noI i n rIe %aﬁ c4 dlgﬁg‘gro :B gl’ azﬁiggﬁggrsn}ogﬁ% |l am c
acid elhyl estxo: 3188d1hydro phthala21n 6-yl]-amide;

N- (4- Oxo- 1- I I
6- 3(/I) 3Ocycﬁ§|p2(r%t ;ﬁ 3% |onglr$118e%o b%glg%qgoégg%gﬁggéln éﬁgldgoam d
(4- oxo- | - qui nothtima Bayimes fiyl ] 35- 83 4cdi hindvoonpdit Hnal -acheny6l ytyream de; WO

03/014090 RCTE/ ER0Z/,085
1- (4- Ox0- 1- cg]-t%{nol |2[n g Iﬂrré)tl%%llogg b&.“ﬁ%%?o pﬁf(ﬁal?’am qinydro-
? 3(/I4) 3- (i trpmtﬂl@lmiﬂﬁybh?\y(a-m&@mxyﬂﬂmnyl) -urea;
i ngli IO alazi
Cég(BlﬁétthJq 32y4r?hgﬁéoro Eg g%q 49g&g 5 4l alhydro—
1 (4 Oxo0- 1- qupincha ha Biyt érey hi+ 3 3o 4t al hy-drnoeght hal azi n-

L) ool 1A Ay B o5 oA gAY s 45RERaPadr ALbvaro-

6-yl)-3-(2, 4-phtha&mz&mﬁﬁﬁmdb -3 €3,4-dBF uoro-phenyl) -urea;
1- (ﬁ)CéO(é gthL: §2y| ¥h8%84bghg 95919Q&Q§5?itﬁi%9dro—
phthala21n 6- yl] -3-(3,4-dichloro-phenyl) -urea;
182. 1-[1-(2,4-Dichloro-benzyl)-4-oxo-3,4-dihydro-
phthalazin-6-yl1]-3-pyridin-3-yl-urea;
183. 7-Amino-4-(2,4-dichloro-benzyl)-2H-phthalazin-1-one;
184. N-(4-0Oxo0-l1l-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
25 6-yl) -propionamide;
185. N-(4-0xo0-l1l-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl)-4-trifluoromethyl-benzamide;
186. Furan-2-carboxylic acid (4-oxo-l-quinolin-3-ylmethyl-
3,4-dihydro-phthalazin-6-yl) -amide;
30 187. N-(4-0xo-l-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6~yl) -succinamic acid ethyl ester;
188. N-(4-0xo-l-quinolin-3-ylmethyl-3,4-dihydro-phthalazin-
6-yl) -3-cyclopentyl-propionamide;
189. 2-Propyl-pentanoic acid (4-oxo-l-quinolin-3-ylmethyl-
35 3,4-dihydro-phthalazin-6-yl) -amide;



195. 1-(4-Oxo-1-quinolin-3-ylnethyl-3,4-di hydro- pht hal azi n-
6-yl)-3-pyridin-3-yl-urea; 196.

7- Am no- 4awguisioiopm- 3- yl met hyl - 2H pht hal azi n-1 -one; 197. PCT/EP02/08544
N-[4-Oxo-1-(2-trifluoronethyl-benzyl)-394-di hydro- 15

pht hal azi n- 6-yl ] - propi onam de; 198.

N-[ 4- Oxo- 1- trlfluro yl y

pht hal azi nt %yl ]1 44t Sl uorornlaltl?ﬁ;%1 Xﬁg%}tggi gl%leEHFigr? hgglra%(%‘)@ﬂ c acid
[ 4- oxo- 1-( 2- t6+jrluelema{ttuyifhecvnzg{he)tmyh-mhéty;dlb-tpﬂ’&mal azin-6-yl]-amde; 20
pz)g'?ha:\;[zﬁn?éqyl ]1@‘&::?";' aC| 2)‘{ % }élse%cgg'ﬁﬁofh&dkydro -phthalazin-

N-[ 4- Oxo- 1- (26%ylf+me(mtiycbx3bqvizqrhyl&mrehhydro-

ht hal n I cycl opent r.opi,on P d
D hSal) b JeRoRe Bty 20 B rap RaTaageke ocl
203. I-[4 Q<06—1y12—3¥p#1tmjlybnméwi -benzyl) 3, 4 d| hydr o-

B e M8, b B eI S AR 82188 -pnenatain-
pht hal azi n- 6- @4-3}'1;3-1 3¢ et -hok i yphwesyph ey Basured; 205.
éhgﬁafgglLl%%yt?lghu%%%ngfgﬁﬁggig é)y§metgyeyg ﬂ -dihydro-phthalazin-

1-[ 4- Xo- 1- (26%3&1)‘+3Jerz)n4a{cﬂ1yd:hb@mwr)er3gl4)dulwairo- pht hal azi n-6-yl]-3-(2,

4-di fl uor o-phen urea 207
1- [ 4- OXo- |?’% A isSmac RAPBAATy Py Y3rE By dr §-d3Bydro-phthalazin-
pht hal azi n 6- §+¥1 B- 1 Spve i i D 0l plessy] ) - ur ea; WO 03/ 014090 PCT/ EPO2/ 08544

-93 208. %Ox]o 1-.(2-trifl.uoromne hg/l b ﬁl&-B 4-git1¥ldro
1 -2H-phthalazin-1l-one;
pht hal azi n yl | Cdir Tt mfgg‘

7- Am no 4- CL27tr|1\If—I[l49|oeuaset1hyI2 lnenzfyh):rzh-lephynabanizyil)—3o|4ed15ya50—A process

for arl n%ﬁlgk,'h ]g ng %dsl]oj orlnu a (%% as defined in claim 11,.and t he
pharrra utic Acteptable’ A R UHEE whi ch process conprises: a)
reacting a1®®npmﬁﬂd—@&OFQFWULarﬁﬁﬂﬁorb&ethyl—benzyl)—3,4—dihydro—
phthalazin-6-yl]-4-trifluoromethyl-benzamide;
199. Furan-2-carboxylic acid [4-oxo-1-(2-trifluoromethyl-
benzyl)-3,4-dihydro-phthalazin-6-yl]-amide;
20 200. N-[4-0xo-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-succinamic acid ethyl ester;
201. N-[4-0x0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-3-cyclopentyl-propionamide;
202. 2-Propyl-pentanocic acid [4-ox0-1-(2-trifluoromethyl-
25 benzyl)-3,4-dihydro-phthalazin-6-yl]-amide;
203. 1-[4-0x%x0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-3-(3-trifluoromethyl-phenyl)-urea;
204. 1-[4-0x0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-~
phthalazin-6-yl]-3- (3-methoxy-phenyl) -urea;
30 205. 1-[4-0Oxo-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-3-p-tolyl-urea;
206. 1-[4-0xo-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
phthalazin-6-yl]-3-(2,4-difluoro-phenyl) -urea;
207. 1-[4-0x0-1-(2-trifluoromethyl-benzyl)-3,4-dihydro-
35 phthalazin-6-yl1l]-3-(3,4-dichloro-phenyl) —~urea;



0O 02N O [/ (Il) (R3)mHal wherein R3 and mare as defined in claim1l1l and
Hal represents a hal ogen atom wth a suitable phosphine derivative
(PL3), underosoptoponal reductive conditions, 15 so as to @otraire2/esssonpound
of formula (I111) O NH2 O (Ill) ("3)m.BB3 Hal wherein P is a phosphorous
atomand L are the phosphine |ligands; b) reacting the conpound of formula
(rrr) with 0 gl I_G ~Resl: i e nc f Ltabl e
reduci ng aégjrr%t', %sé%ag)%qogtza??lglgggoﬂlegaggo]rof.gég%%o%ﬁgurclighgg!r%}or mula (1V)
WO 03/ 014090 PUTR&ERO2]I 0854 ] =D Ddimediviitued®; (1V) (ROm Pl -3 Hal
wherein R3 B, ,L.. Hal, and I a et ; reacting
t he corrpour?glglo'f T AR A1) t&ﬁ?ﬁ?@@?@%ﬁ% R S B (V)
or a nitroso oeeivative of formula (VM) RA&-COR5 (V) R -NO (VI) wherein
R4, RS @nd R are as defined in claim1ll; so as to obtain the conmpound of
formula (M1) HO Resin,N1O (VI ) 10 (R3)mA

25. A process for preparing the compounds of formula (I)

as defined in claim 11, and the pharmaceutically acceptable

salts thereof, which process comprises:

a) reacting a compound of formula (II)
10
0O
ON
O
(N
G Hal
wherein R; and m are as defined in claim 11 and Hal
represents a halogen atom, with a suitable phosphine
derivative (PLs3), under optional reductive conditions,
15 so as to obtain a compound of formula (III)
O
NH,
0 (i)
+ -
(Ry)., PL, Hal
wherein P is a phosphorous atom and L are the
phosphine ligands;
b) reacting the compound of formula (III) with an
20 aldehydic Resin-CHO, in the presence of a suitable

reducing agent, so as to obtain a resin supported

compound of formula (IV)



wherein Ais a group =CR4R5 or =NR, respectively; and optionally reacting
the conmpound of formula (VII) according to any one of the alternative
steps d.|lwoas/o149®) bel ow 15 d.I) with one of the derivat ircasprob/osses mul a
(M), (IXy, (X) or (XI), under optiqmgl. basic conditions, RCOZ (VIII),
R NCO (IX), ROCOZ (X), RS2z (XI) wherein Zis a halogen atomor a
suitable leaving group and R is as definedn claimll so as to 20
obtain the conmpound of formula (XIH) Rob 0 Rg ,-I.NO (XIl1) (R3)mA W
03/ 014090 PCT/ EPO2/ 08544 R%n\@gl‘é' n_RR.is CO?' CO\IHR' -000R or
-SO2R , respectively; or d.2) wth § & of foawl a (XI 1) Rb-Z
(XI1'l) 5 wherein Z is a hal ogen atom i,8 al kylY'Y/cycl oal kyl

cycl oal kyl al kyl, aryl, arylalkyl, hej}e Myl or heterocyclylal kyl as
defined in claim 11, so as to obtain the co r*ESplg ndi ng conmpound of the
above formula (XII) ; 10 e) reacti (R)he t huPlgbtHhed conpounds of fornul a
(M) or (XII) with a hydrazine derivative of formula (XIV) R2-NH NH2
(XI'V) wherei n R¥hexreds de;,i ned Pn d,ai Ballanslo s t Repbhaiare tde abopeunds
of formula (XV) (Té\g respectively ORb O Hi Resin,",,--.NNR2
Resin"l.N NR2 (Ig%)frh (R3)mR| 15 (XA | ()(\/I) wherein Rb, R2, R3, mand
the Resin ane axeahaieg difd nesmpddndRloEs fargiudap @V)f orith aa - CHRABAY DI

-NAR 5 derivative of formula (V) or a nitroso derivative of
formula (VI)
R4-CO-Rs (V) R'-NO (VI)
wherein Rs, Rs and R' are as defined in claim 11; so as
to obtain the compound of formula (VII)
H O
Resin\/N
o) (M)
" R A
wherein A is a group =CR4Rs or =NR', respectively; and
optionally reacting the compound of formula (VII)
according to any one of the alternative steps d.l) or
d.2) below
15 d.l1l) with one of the derivatives of formula (VIII), (IX),

(X) or (XI), under optional basic conditionsg,

R'COZ (Vill), RNCO (IX), R'OCOzZ (X), R'SOxZ (XI)
wherein Z 1is a halogen atom or a suitable leaving
group and R' 1is as defined in claim 11, so as to

20 obtain the compound of formula (XII)
Rb o
Resin N
o) (Xi)

Ry A



wherein R4, R5 and R are as above defined; f) reacting the conpounds of
formula (XV) or (XVlI) under 20 acidic conditions so as to obtain the
conpound wbD o3footpul a (1) and, whenever desired, converti n®@CIEPON08544 anot her
conmpound of formula (1) and/or into a _pkarnmaceutically acceptable salt
thereof. 25 26. The process of claim25 wherein, in step a), the phosphine
derivative is tr h%rm pt}asphi e PRhg. 27 EE#}QRPFOCG% ogh clgim ?S%ﬂherel n,
in step b), the uci ng agen i s Sel ecteg rom pyri |ne borane cénpl ex,
WO 03/ 014090 PC‘lﬂeE@@ZitOSMAY 36 sodi um cyanoboron hydride, sodium
triacetate shydrld I id rrgne. 28. The process of
claim 25 vméé(r)jé ?hn st%%mpg)]'Jln)qi rgaft r}%r lﬁ& ugt}a{ %ae)lcorrpound of formula (VIIIl),
(X) or (XI), vvhereln Z is a chl orlne &ben (X9) The process of claim 25
wherein_ in step acidic ,conditi are reached

trifluoPoacetic “ﬂ’ﬁ)rt?lrio 40. 1§Any spb@ﬂf’ﬁ@ncor"f‘ﬁ(?ﬂhd a(5"fC¥f o?sk?ml (1 plkyd,

defined in cl aldpcllbam@llch IS @b@mm@ﬁl}{ﬂr i nstange, t hrodghialk
conbi nat ori al chem stry tegL ni que according.to the process as. set %lorth in

claim25, by fih& tPe E‘éFrﬁ‘éaﬁﬂC%Yla&%Y%otaﬁuldeFf(Hr\% H® CRB&PMn, N 0
(1V) PPh3 Br vvn1t1h e@&ha@neoobbttaenaltqi@yaﬁcf&r porline Scstipdiduba My, as

set forth in table I; by reactl ng any of the resultant conpounds of
formula (VI1) WP Veea 19 TR 20f (% iacyl 20 chloride derivatives of fornula

(VIT1)30as gget fxerat&llna( m@l @hu!; OQ}faﬁ.ﬁégt' g%’ih\ﬁd%f dihersenil 4 anyrr)

conpounds of formula 1) hydr azi ne; wor ki ng according to
step f) of the SFocddd F”léilhalam ra?&ngldel(ﬁ)')’%ﬂéf'@l fifc fé’é‘ﬁ*b‘ééndxéf’ forml a

(I'), as defined in Ro-NH-NH,  (XIV)
wherein R, is as defined in claim 11, so as to obtain

the compounds of formula (XV) or (XVI), respectively

O Rb
Resin\/H N,R2 Resin\/lll N/R2
! |
~-N ~N
R)n R, Rk
15 (XV) (XV)

wherein Rb, Rz, R;, m and the Resin are as above
defined and R, is a group of formula -CHR4Rs; or -NHR'
wherein Ry, Rs and R' are as above defined;
£) reacting the compounds of formula (XV) or (XVI) under
20 acidic conditions so as to obtain the compound of
formula (I) and, whenever desired, converting it into
another compound of formula (I) and/or into a

pharmaceutically acceptable salt thereof.

25 26. The process of claim 25 wherein, in step a), the

phosphine derivative is triphenylphosphine PPhs;.

27. The process of claim 25 wherein, in step b), the

reducing agent 1is selected from pyridine-borane complex,



claim11l, which is obtainable, for instance through a conbinatori al

chem stry techni que according to the process as set forth in claim?25, by
first reawOiodgi4obe conpound of forrmula (1V) WO 03/ 014090 PPUEPEPRZAD8544
-97 HO Resin,N/ (1V) PPh3 Br with_egch one of the al dehyde derivatives
of formula (V), as set forth in table |I; by reacting any of the resultant
conpounds qf_ f.0r t at es of
formula (I %} °d %”{m%\farg%ﬂr%%ow ﬁ? %‘?&Q F’Sdgtm Eg%gt%% (r%ﬂ:%nyk(?mf5 r? e{’ér%%{% tant
conpounds afr fddmegrhylEXEiye Wwothnkydr azi ne; and by working according to
step f) of the process of claim?25. 10 32. Alibrary of two or nore

am no- pht hal azi none derivatives of fornmula (1) Ro O 1 RarN N R2 1IN (I)
("3)m Rl wizer.ei IrheRagpmwoukdD afeclaa'mh 2i5nd,ﬁ1mdmentlyn athpdrngen attomisr a

15 grou optionally further _sybsti | ected from.straight
branched CH5E8 A k?gm Odc:yg%ﬂ] g\{n vel & k§F ¢les "%Wel%rgl
aryl Cl1-C6 igd Igylchl%rtlelgatas&nbered het erocyclyl or heterocyclyl Cl-C6 aI Kyl

with from 1 to 3 heteroatons sel ected anong nitrogen, oxygen or 20 sulfur;
or one of Ra or Ro is hydrogen or an optionally substituted straight or

branched ChoG6 atfey|pgsudyy 8Rd diRgim ObHefheseangr Ot gekpctmd fa@ﬂai@OR’
-CONHR , -000R or -SOZR wherein R is hydrogen or an optionally

substi t ut e@ongrigdpnse baet s arhesh Bkisingy Erddilkproacgticabkyfal kyl ,
10

30. Any specific compound of formula (I), as defined in
claim 11, which 1is obtainable, for instance through a
combinatorial chemistry technique according to the process
as set forth in claim 25, by first reacting the compound of

15 formula (IV)

H O
Resnn\/N
O (IV)
+ -
PPh, Br

"with each one of the aldehyde derivatives of formula (V),
as set forth in table I; by reacting any of the resultant
compounds of formula (VII) with each one of the acyl

20 chloride derivatives of formula (VIII), as set forth in
table II; by reacting any of the resultant compounds of
formula (XII) with hydrazine; and by working according to

step f) of the process of claim 25.

25 31. Any specific compound of formula (I), as defined in
claim 11, which is obtainable, for instance through a
combinatorial chemistry technique according to the process
as set forth in claim 25, by first reacting the compound of

formula (IV)



25 aryl, arylalkyl, heterocyclyl or heterocyclylal kyl, as set forth above;
WO 03/014090 PCT/ EP02/ 08544 -98 Rl is a group of fornula -CHRARS wherein
R4 and R5wearng/oi@ach i ndependently, hydrogen or an opti on&CIryEPsuisstd t ut ed
group selected fromstraight or branched.Cl-C6 al kyl, C3-C6 cycloal kyl or
cycl oal kyl Ci1-C6 al kyl, aryl, aryl C1-C6 alkyl, 5 5 to 7 nenbered

het erocyclyl or heterocyclyl Cl-C6 al kyl w froml to 3 heteroatons

sel ected anong nitrogen, oxygen &t sulfur; Rl is a group of formula
-NHR ,  -NR COR', -NR CONHResior MR SC2R', wherein R has the above
reported neani ngs ot her than hydroge S hyd@ﬂ?en 10 or has the
meani ngs set forth above for RI; R2 hydrggen at is a group,
optionally further substituted, sel ecie om strai ght or branched Cl- C6
al kyl, C3-C6 cycl oal kyl or cycl oal kyl C1-C6 gl kyl aryl, aryl Cl1-C6

al kyl, 5 to 7 nenbered heterocyclyl or het erb f/\gly NC1-C6 15 alkyl with
from 1 to 3 heteroatons sel ected anong nitrogen, oxygen or sulfur; any RS,
bei ng pl acedthn e opnenpé dthe heldekydeoderivasives efarkpmuwia t é)

pht hal azi ngre JdNge &y iﬂd%g%l@erhtlyb§r9gac69ﬁg ahheros h@ﬂé)gfé‘suﬂtéﬁ?
carboxy, cyano or a group 20 opti onal Ty further substituted selected from
strai ght orcompeandie® fCltaguulaky(VITR- @btkyerehl lople orf ctyléﬁi ob$Ryyamates

al kyl, ary I t mepbhe ocycl r

het er ocycl yerqr\’&(l%géls%fa é%‘“}111’11%1;1_330mpll)zt [0 %Phélegr%g%g%sq% ?/ebcltée) Iﬁmnby
nitrogen, &epgéAngr any f af; Wre RBepyliagkowememsings eef ed drmyrha CGQII

- CONHR , . &CEF @\Ig@c R eregn and
R' are, thg%gnél (Sir}'lgzgfferen y“écr)%gelen or aogééﬂ% gg%g%f;fgt hﬁab%%%e m
is 0 or anprecegsr ofr gdrimt 853; or a pharnaceutical ly acceptable salt
thereof. 30 33. A pharnaceutical conposition conprising an effective
anmount of a conpound of fornmula (1) as defined in claim1ll and, at |east,
one phi? madduti dal | yihcerpt abde exvii ewtr, more  amino-phthalazinone

derivatives of formula (I)

llQb O
Ra/N 'TJ/RZ
~N
(1)
R R,

wherein
Ra and Rb are, each independently, a hydrogen atom or a
15 group, optionally further substituted, selected from
straight or branched C;-C¢ alkyl, C3-C¢ cycloalkyl or
cycloalkyl C;-Cs¢ alkyl, aryl, aryl C;-Cs alkyl, 5 to 7
membered heterocyclyl or heterocyclyl C;-C¢ alkyl with from
1 to 3 heterocatoms selected among nitrogen, oxygen or
20 sulfur; or one of Ra or Rb is hydrogen or an optionally
substituted straight or branched C;-Cs alkyl group, and the
other is a group selected from -COR', -CONHR', -COOR' or
-SOzR', wherein R' is hydrogen or an optionally substituted
group selected from alkyl, cycloalkyl, cycloalkylalkyl,
25 aryl, arylalkyl, heterocyclyl or heterocyclylalkyl, as set

forth above;
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phar maceuti cal conposition according to claim33 further conprising one or
nore chemoDhlBapeuti ¢ agents, as a conbi ned preparation frar/EPOOssEaneous,
separate or sequential use in anticanceg.therapy. 5 35. A product or kit
conprising a conpound of claim1l or a pharnmaceutical conposition thereof

as definedg n;glaig %%or&gfknﬁhtﬁlalﬁieo@]@ RENGAREACHAREUL LG §95§£é éécﬁ

conbi ned prlepar ation séparat e or sequentl use
anti cancer inidepspyen3dy, Ahysinnaand of for mpta qna) lor %ldkpﬁmmtgcaupy

?gcggt alllesgs% latf:etlz)ﬂre}]r:)our(fg1 of ‘%egrﬁ}ﬁd (%Clﬁigh&%ar ngeﬁsczai% ;}ﬁ acce3pt éblnfa
salt thereafyclaslégfli pedcyelokdkwmll T:-Co d eyl nmlactan}el df; -&snetkygapent
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w1th from 1 to 3 heteroatoms selected among nitrogen,
oxygen or sulfur; or R; is a group of formula -NHR',
-NR'COR", -NR'CONHR" or -NR'SO,R", wherein R' has the above
reported meanings other than hydrogen, and R" is hydrogen
10 or has the meanings set forth above for R!';
R, is a hydrogen atom or it is a group, optionally further
substituted, selected from straight or branched C;-C¢ alkyl,
C3-C¢ cycloalkyl or cycloalkyl C;-Cg alkyl, aryl, aryl C;-Cs
alkyl, 5 to 7 membered heterocyclyl or heterocyclyl C;-Cg
15 alkyl with from 1 to 3 heteroatoms selected among nitrogen,
oxygen or sulfur;
any R;, being placed in one or more of the free positions 5,
6 and 8 of the phthalazinone ring are, independently from
each other, halogen, nitfo, carboxy, <¢yano or a group
20 optionally further substituted selected from straight or
branched C;-C¢ alkyl, C3-Cs¢ cycloalkyl or cycloalkyl Ci1-Cg
alkyl, aryl, aryl C;-C¢ alkyl, 5 to 7 membered heterocyclyl
or heterocyclyl C;-C¢ alkyl with from 1 to 3 heterocatoms
selected among nitrogen, oxygen or sulfur; or R; is a group
25 selected from -COR', -CONHR', -SOzR', -NR'R", -NR'COR",
-NR'CONHR' or -NR'SO,;R", wherein R' and R" are, the same or
different, hydrogen or a group as set forth above;
m is 0 or an integer from 1 to 3;
or a pharmaceutically acceptable salt thereof.
30
33. A pharmaceutical composition comprising an effective
amount of a compound of formula (I) as defined in claim 11
and, at least, one pharmaceutically acceptable excipient,
carrier or diluent.

35
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34. A pharmaceutical composition according to claim 33
further comprising one or more chemotherapeutic agents, as
a combined preparation for simultaneous, separate or

sequential use in anticancer therapy.

35. A product or kit comprising a compound of claim 11 or
a pharmaceutical composition thereof as defined in claim
33, and one or more chemotherapeutic agents, as a combined
preparation for simultaneous, separate or sequential use in

anticancer therapy.

36. A compound of formula (I) or a pharmaceutically
acceptable salt thereof, as defined in claim 11, for use as

a medicament.

37. Use of a compound of formula (I) or a pharmaceutically
acceptable salt thereof, as defined in claim 11, in the
manufacture of a medicament for treating diseases caused by

and/or associated with an altered protein kinase activity.

38. Use according to claim 37 for treating tumors.



