WD 2006/ 032519 PCT/ EP2005/ 010312 Tricycles, their manufacture and use as
phar maceuti cal agents The present invention relates to novel tricycles, to
a processwbanoadzesip manuf acture, pharmaceutical conposiPCIT@P300sONI3a2 Ni Ng
them and their manufacture as well as the use of these conpounds as
pharmaceutically active agents. 5 Protein kinases regulate many different
signaling processes by addi ng phosphate groups to proteins (Hunter, T.,
Cell 50 (1987) 823-829); particularly serine/threonine kinases
phosphoryl ate proteins on the al cohol noiety of serine or threonine
resi dues. The serine/threonine kinase fam ly includes nenbers that control
cel | growth, mi gratlirisiicley e manuifaatingandgisnas phaynmseytinal agentsc| e
contraction, 10 glucose netabolism cellular protein synthesis, and
regul ati on the cell cycle, The Aure?ra ki' nases are ? famly of
seri ne/ t hr ednf RESKRRLEionTgtatss to BRYY EJagledo s Ripoess lardher shapufasturge
protei n phophhanydeaticabsoryesitidns batitaiminy #eaemd dleirfindfiturecomellat iien of
essenti al muté)(t)fit& event s.@'he urora l%i. ngse f am I% is made up of three key
menbers: Aurdra ACCBORRGUEIYET RERKSABSY AUPGAREDS Aurora-1 and 15
Aurora-3 respectively). Aurora-1 and Aurora-2 are described in US 6, 207, 401
of Sugen a i g i i 868 519
upen andolfh kispdl (Al Sy B G0L1ARA AL, ASaddind phblondie

and EP 1 051 500. For Aurora A there Is ng evi‘dence : is a
novel prot o8EPSgéne Profginsr AHuntgenel-i sCalpiPPf i(@W7and28r88AScmapidybt ein i s
hi ghly expr e&affthirébrindBinsel PhoShorgRtdpiTéns BRPKe A€6Hol 8§ ARl dfTary

col orectal, breast an]g Otgfﬁ{s tum)rgri |t. has bee s&own that "Aurora A

over expr essHUFOPEE JEsIBesy st SEIRGERERIPE ¢ §nass o Ry nckidst imsrakers dhtt osones

and si gni fi camtroliaell peastl, mipratienpdifieckytiation,tigeansfeesdnRalukcle Edhraetibast s and
nmouse,; Nl H3T | s 4 itr Aur or - Lransfornmed,Nl H3T3, cells ; grow as
t unor lsd\li n ngl ggér% I@%ﬂa?ﬂlysg% ﬁ%HI? yép%gin%grﬁt eﬁ?’&\ﬁlﬁ(%arngﬁul%oﬂ Oékier (ée:qcf%’d&el | Biol.
25 9 (1999) 454-459; Get, R, and Prigent, C, J. Cell Sci. 112 (1999)

3591-3601; MNihgRurofs dhasedat a fﬁ‘)ﬁl‘ﬂy dygérinﬁﬁirgorﬁhé’kina?es (2991 betilved; _pfglarrsz
RR, et al., Trends Ce]l Biol. 11 (2001) 49-54). Nbreover, a PI I‘'cation
of Aurora A% &Vagelgcimthe prptein BhespiPHilaiion sHeniy Jhals sres esentigli fal thsehavi or

(Sen, S., etombletiod. ofNatdntiblapgi@stid B&dnts. FPhe AdRR2)kidade GardiB? B) nAAE up of
anplificati el fke)lf tmsenllboe%sl“:lsAu%%rrg ?&l, FhENe t(eﬁsg Rowh ra%%u?%}as—%f&rlrora—l and
15 Aurora-3 respectively). Aurora-1 and Aurora-2 are described in US 6,207,401 of

Sugen and in related patents and patent applications, e.g. EP 0868519 and
EP 1 051 500.

For Aurora A there is increasing evidence that it is a novel proto-oncogene. Aurora
A gene is amplified and transcript/protein is highly expressed in a majority of
20 human tumor cell lines and primary colorectal, breast and other tumors. It has
been shown that Aurora A overexpression leads to genetic instability shown by
amplified centrosomes anid significant increase in aneuploidy and transforms Ratl
fibroblasts and mouse NIH3T3 cells in vitro. Aurora A-transformed NIH3T3 cells
grow as tumors in nude xmice (Bischoff, J.R., and Plowman, G.D., Trends Cell Biol.
25 9 (1999) 454-459; Giet, R., and Prigent, C., J. Cell Sci. 112 (1999) 3591-3601; Nigg,
E.A., Nat. Rev. Mol. Cell Biol. 2 (2001) 21-32; Adams, R.R., et al., Trends Cell Biol.
11 (2001) 49-54). Moreover, amplification of Aurora A is associated with
aneuploidy and aggressive clinical behavior (Sen, S., et al., J. Natl.Cancer Inst. 94
(2002) 1320-1329) and ammplification of its locus correlates with poor prognosis for
30 patients with node-negative breast cancer (Isola, J.J., et al., Am. J. Pathology 147
(1995) 905-911). For these reasons it is proposed that Aurora A overexpression



30 patients with node-negative breast cancer (lsola, J.J., et al., Am J.
Pat hol ogy 147 (1995) 905-911). For these reasons it is proposed that

Aur ora A woen@peassi on WO 2006/ 032519 PCT/ EP2005/ 01031 2CcTAP2@601031but es to
cancer phenotype by being involved in chronbosone segregation and mtotic
checkpoi nt control. Human tunor cell lines depleted of Aurora A transcripts
arrest in mtosis. Accordingly, the §Bécific i nhi bition of Aurora kinase
by sel ective inhibitors is 5 recognized to stop uncontrol | ed

proliferatio m .t ot checkppi nt. control and

apopt osi s of° nft]iﬁlﬁ"gf ceﬁaflger plhﬁn%ty&’e o Ta R VS%ImC ﬁorﬂu?otffl%lsegfergﬁg%n 37

t her ef or e sinttetic tharkpoigr owmtttol.and i nduces regression (Harrington, E A, et
al., Nat. Med. 10 (2004) 262-267). Low nol ecul ar weight inhibitors for
protein kinases are widely known in the state 10 of the art, For Aurora

i nhi bi tion Buekni Anei celt Jings elepletedyoburorm AyirprseEPtnarresielt Vaitesifles as

claimed in Aberdia goméﬂ%&ﬁi@mlﬁm d7aA@fka 2ARhIeCBY I RStive WRIDRF4428;, WO
00/ 47212 WO 01/,21594; 01/ 21 f}a At )01/ 21596, WD, 01/.21597; 01/ 77085;
1

WO 015551167 copiess; 10 SR UAEP™E) ergigerg 7F orsstaRsh\igH O SRYEPOIYr azol e
and tri azol enieil iandtlexd so apoptosis raﬁdummtchla 1h ﬁotehegwalﬁgnpﬂblerahsAanﬂa pat ent

02/ 22605, W &V%%ﬁg%%ébwv‘%%%%%%@é%ég6\%%’%%8%%% od5da 50066

WO 02/ 05725@a1m10246@159(1(122)04) MO?ZWOJS9111, WO 02/ 062789; W02/ 066461;
W02/ 068415; pyrimdine derivatives: WO03/077921; WO03/078423;

W03/ 078426; W03/ 078427: 20 WD 04/ 000833 or im dazol e, oxazol e and

t hi azol e dekpw arqlewder Wags/igkboess foygyatein dosses aridelicknawe e thestidte ns a

neeﬂ fioor sth sugeUsral PdSlGWu%}HHﬁHibﬁ’cﬁ)stddh ol ¢ dare L BMSE@RRUL & Cqh @RBRE | €S,
such as enhancet solu v Ll gecrsgeed orlel e, FeLer ol bl Ly oo
PCT/ EP2005/ OADBW247283 WO 00/47212; WO 01/21594; WO 01/21595; WO 01/21596;
WO 01/21597; WO 01/77085; WO 01/55116; WO 95/19169; WO 95/23141;
WO 97/42187; WO 99/06396; pyrazole and triazole derivatives as claimed in the
15 following patents and patent applications: WO 02/22601; WO 02/22602;
WO 02/22603; WO 02/22604; WO 02/22605; WO 02/22606; WO 02/22607;
WO 02/22608; WO 02/50065; WO 02/50066; WO 02/057259; WO 02/059112;
WO 02/059111; WO 02/062789; WO 02/066461; WO 02/068415; pyrimidine
derivatives: WO 03/077921; WO 03/078423; WO 03/078426; WO 03/078427;
20 WO 04/000833 or imidazole, oxazole and thiazole derivatives: WO 02/96905;
WO 04/005283;

However there remains a need for structural mew compounds with improved
therapeutic properties, such as enhanced activity, decreased toxicity, better

solubility and improved pharmacokinetic profile, to name only a few.



The present invention relates to the use of the conpounds of the general
formulal, R iNH NNNH XY I / ZIl Rs R2 formulal, wherein 5 R is
hydr ogen,wal2kgd030319C( O) - al kyl ; R2 i s hydrogen, al kyl, cyamErososhaisogen; R3
i s hydrogen, alkyl, (C3-C6)-cycloal kyl, alkoxy or alkylsulfanyl; Xis
-C(O- or -CH2-; Yis -NH, -CH2-CR4AR5;, -CRAR5-CH2- or -CR4R5-; wherein
10 R4 is hydrogen or alkyl; and RS is” %ydrogen or alkyl, or alternatively
R4 and R5 formtogether with the carbon atomto which they are attached a

| oal kyl .ting; 15 .all. thei h I I ltrs, f
the manuf adviseesgr nEioRreales & BeRORRITE EbhER YRR Gl "
enbodi nent of the invention is the use of the conpounds of the formula I,

wherein R3 is hydrogen, aIﬂgQreor (C3-C6)-cycloal kyl, 20 for the nmanufacture
of medi canents for the treat\rent of capger. WO 2006/ 032519

PCT/ EP2005/ 010312 -4 Anot heN-egbodinen,  of Ngyjnvention is the use of the
conpounds of formula I, wherei @ S p eny al kyl or
\
N

(C3-Co6) -cycl oal kyl , =
Y , R®
R
formulal,
wherein
5 R is hydrogen, alkyl or-C(O)-alkyl;
R* is hydrogen, alkyl, cyano or halogen;
R®is hydrogen, alkyl, (Cs-Cs)-cycloalkyl, alkoxy or alkylsulfanyl;
Xis -C(O)- or -CHy~;
Yis -NH-, -CH,-CR*R*-, -CR*R*>-CH;- or -CR*R’-; wherein
10 R*is  hydrogen or alkyl; and
R’is  hydrogen or alkyl,
or alternatively
R* and R’ form together with the carbon atom to which they are
attached a cycloalkyl ring;
15 and all their pharmaceutically acceptable salts,

for the manufacture of medicaments for the treatment of cancer.

Another embodiment of the invention is the use of the compounds of the

formula I, wherein
R%is hydrogen, alkyl or (Cs-C)-cycloalkyl,

20 for the manufacture of medicaments for the treatment of cancex.



5 as Aurora famly kinase inhibitors. Some tricycles or related conpounds
are known as inhibitors of erythrocyte aggregation fromUS 4,835, 280A, EP
0 189 103yvoUumeA32E4, 498 and al so from Mertens, A, et &CT/EPI00sNes12 Chem
30 (1987) 1279-1287; von der Saal, W, et al., J. Md. Chem 32 (1989)
1481-1491; EP O 318 902; DE 34 17 643; DE 36 42 315 and 10 DE 37 01 277. US
5,212, 186A descri bes reI ated tricycl es4for the treatnent of cardiac

i nsuf f i ency, hypertension and other diseases. WO 03/035065 relates to

benzi m dazo] e deri vat S, as..ki.nase. inhi;bitor [,fARi bitors
agai nst ki rél‘%%ﬁl‘f neélél?cfdlﬁlt‘fﬂta?ﬁthgdmeéﬁ Ry t}%eelése thg?%&?%&?%fs??\% BEI nase,
spl een tyr osharenki nase (SYK) and IndUCI bl e T cell kinase (ITK). 15 The
conpounds according to this invention show activity as protein kinase

i nhi bitors. di seases are associ at ed with %ﬁnor mal cellul ar responses
triggered by d%/dﬁ ein ki mdeogspdlel ed(@ventgcloskdse di seases incl ude
aut oi mune di seases, inflammtory di seases, neurol ogi cal and

neur ogegener at |a\§§z\lgb§q§1§g§kmgwgﬁfbitorscard| ovascul ar di seases, allergies and
ast hma, Al zheinmer's di sease or hornone 20 rel ated di seases. Accor di ngly,

t here has been a substantial effort in nmedi CI nal chemstry to find protein
ki nase inhibitors that ar fective.,as t e eut| ent s npounds
accor di ng t¥PHI'ENGTH Mt Feg?'fe FOBRYPER 4 W ac Ilﬁl\}lglgors Jﬁ{)}g(ﬁ g)f anily
ki nase i nhidyjgtegation efs@eacils 4, %Sa%OAurEB @189 kﬂﬁna@é 4195{4144% tfmds alsan drommy

therefore DRasciuleher) M. (gl Ifs'pfabs% 1998 e8FESoRE %@Wé;é@lﬂf ki nase.

cel | cycl e Mied. ehent 82 é}%%ﬁﬁlpil‘%ﬂlb 158r0a3t1i8\?82>e@15éét17i6413 ti4BDP 4¢417 ar{ nes.

Th' S 1ﬁ)nd' cabgsyihaly Aug 9@?‘2 fSGN’@és@rhEé@ﬁ&ateH@Mcy*@l%s asrehéltrehtinenof taréiat ment  of
rollfera i ve di,seas as cancer and_ in particular

su
coI or ect al, 1“15‘1@5%?% Yﬁfﬁtﬁn“ﬁ‘i‘ 6%‘?8@@ g‘ﬁ‘?i‘ﬁ‘isr eatic, gastric, bladder, ovarian,
mel anong, neur obl astona cervical, kidney or r enal cancers, | eukeni as or 30

| ymphomas. Q t hocyti c
| eukem a (ALL C§}8%(§5§6g63 ]rages :1%? est |Hr111éﬁ?a% ?r%é?rlﬁf?t%ls( %Pkﬁl(a %bl&ﬁy CM‘QE y
2006/ 03251 9asPEhiERED 0540 dORIhAse iBerOyjosettin ohtaiting preapeart (KIPRb AYHO8RE ar e Of
the compou nﬂl%la&t S}Jlé%qlqwo‘?m% kA (&) fand inducible T cell kinase (ITK).

15 The compounds according to this invention show activity as protein kinase
inhibitors. Many diseases are associated with abnormal cellular responses triggered
by protein kinase mediated events. These diseases include autoimmune diseases,
inflammatory diseases, neurological and neurodegenerative diseases, cancer,
cardiovascular diseases, allergies and asthma, Alzheimer’s disease or hormone-

20 related diseases. Accordingly, there has been a substantial effort in medicinal

chemistry to find protein kinase inhibitors that are effective as therapeutic agents.

The compounds according to this invention in particular show activity as Aurora
family kinase inhibitors, especially as Aurora A kinase inhibitors, and may therefore
be useful for the treatment of diseases mediated by said kinase. Aurora A inhibition

25 leads to cell cycle arrest in the G2 phase of the cell cycle and exerts an
antiproliferative effect in tumor cell lines. This indicates that Aurora A inhibitors
may be useful in the treatment of i.e. hyperproliferative diseases such as cancer and.
in particular colorectal, breast, lung, prostate, pancreatic, gastric, bladder, ovarian,
melanoma, neuroblastoma, cervical, kidney or renal cancers, leukemias or

30 lymphomas. Treatment of acute-myelogenous leukemia (AML, acute lymphocytic
leukemia (ALL) and gastrointestinal stromal tumor (GIST) is included.



taut omers, pharmaceutically acceptable salts, enantioneric forns,

di astereoi soners and racemates, their use as Aurora kinase inhibitors, the
pr epar at iwo 2066/39above- nenti oned conpounds, nedi caneRCI/EPROVSAILIBING t hem
and their manufacture as 5 well as the use of the above-nentioned conpounds
in the control or prevention of illnesses, especially of illnesses and

di sorders as nentioned above or in the’ manufacture of corresponding

medi canents. As used herein, the term"al kyl" means a saturated,

strai ght-chai.n or anched- tn h dr arbon co g¥0)

pr ef er abl yr%ngSCrts Af dé%lpfﬁﬁﬁn ’E‘Bﬁ% ALt Pfh f)on?‘r%?Lh%lt adfn E%Pfal mdltﬁe

i sopropyl, tautoteyd, pharnimgtytically adveptyble SS&L dnmtllomern6§0@m; d@ﬁ@tqo}ﬁogflfb%t ituted
with one or evgern"f‘eltesbg'le?rg@sre" %\%‘Eﬁﬁe aa?%( h%]{&fs,fthy?f Qﬁltl@ﬁ o fahOLHRE-

espeC|aIIy uorine fera IS subs uted one.to five tines
and nore pneitemsd|opmpeends m @éﬂetm“fhﬁ%ntﬁyl%u mhaich HSH. MERWRANES 2% e
triflyor OW%JJD/%S th€use & thé b dvieUREARIBY |cor’%8ﬁﬁd§iﬁrtﬁ@t$1ﬁkol®ﬁl@révlaﬁtld)rl ke,

preferably trifluorong n one i nvention only the
"al kyl " grdﬂﬂﬂ%§’6§§6mi @@ﬂ@§“ﬁbﬁPén§¥?re“sﬁ%é??ﬁﬂ?@% B9Vhdo eﬁ While the

ot her "al kyhin@haupsofasrregedding nitldicaB@ntsR4 and R5 are not substituted by
hal ogen. I n anot her enbodi nent of the invention all "al kyl" groups are not

substituted by hal ogen. The term "al koxy" as used herein nmeans an al kyl
group as dekd ned hivewe thehtech layl"2Deatst astteuted, atraighbrlye ordramshedt kyi - O ) .

The term" %15}/& }%Hj[ {) Ao cAtai %q‘r(n'{?RQb% §bl Fl (ﬁ"|4k¥zirb91'i QtinsAucHed | ned

above whi ¢ ed via a ur a The term
"cycllBal kylmeds], gdwl IhEI‘r<>@i>’1n isepEApyl &- lé‘&?ﬂb@ﬂ%%‘fh E ﬁtﬁfgéﬁ]@r%}fyeéls o5ty st em
contai ni ng Jdb%@edt Rith o &f 852RN Yhafdgemadorh§ Iiefe@ﬁjl)b(ﬂmoﬁhemﬁ chﬁuﬁha

o throe,  poBraRiogP diter Grerthls s el PoUpaLnar S eoner i MRSy Lt = o

Exgnplef ﬁrpmﬁyﬂﬂppﬁeamhmwknﬂaﬂhytmhhﬂogepﬁmmnpkyhmﬂ@ﬁcbnbmﬂgﬂ Zéﬁclopentyl

and cyclo n tihe nti on,
y éﬁugﬁ%ﬁ%{l pg@u%g%e\éh i aqv[._(g&)%g hkL: gr&&acycﬁﬂid&?&he@il heohaventio

the term"c u opropé The ¢ cIoaIIcyI
ri ng Mhi ch embédimest] obyhdamerenlvdbet hléVl VoD ehasaincBr BodPtRIeHY t o whi ch

they are at &@%ﬁﬁ]@ed By RUSEA @RI/ o AR tbu s asied @KUY, Rt bAQR
especially a cyclopentyl”ring
are not substltuted by halogen In another embodiment of the invention all “alkyl”

groups are not substituted by halogen.

The term "alkoxy" as used herein means an alkyl group as defined above which is

20 attached via an oxygen atom (alkyl-O-).

The term "alkylsulfanyl” as used herein means an alkyl group as defined above

which is attached via an sulfur atom (alkyl-S-).

The term “cycloalkyl” as used herein means a carbocyclic unsaturated ring system
containing from 3 to 6, preferably from 3 to 5, carbon atoms. Such carbocyclic

25 unsaturated ring system can be optionally substituted one to three, preferably one
or two times, especially one time by alkyl. Examples are cyclopropyl, 1-methyl-
cycloprop-1-yl, cyclobutyl, cyclopentyl and cyclohexyl, preferably cyclopropyl. In
an embodiment of the invention, the term “cycloalkyl” as used in R® denotes a
cyclopropyl. The cycloalkyl ring which is formed by R* and R® together with the

30 carbon atom to which they are attached is preferably a cyclopentyl or cyclohexyl
ring, especially a cyclopentyl ring.



WO 2006/ 032519 PCT/ EP2005/ 010312 -6 The term "hal ogen" as used herein
means fluorine, chlorine, bromne and iodine, preferably fluorine,

chl ori ne wo 20060323182, and nore preferred fluorine and chiporinePeoos/ oTise2
compounds of fornula I can exist in different tautoneric forms and in
variable mxtures thereof. Al tautoneric fornms of the conpounds of
formula | and 5 m xtures thereof are aﬁ‘obj ective of the invention. For

exanpl e, the imdazole part of the tricyclic ring systemof fornula I can
exist in tw tautqumeric forns

] s shown ere bel.ow. H .R_ 1 NN N NH NN
N-NH X\ [ (Fhe terng “haloggn”zas “ﬁe%%?iesn pepps fﬁil"il—“e/ %Noﬁnﬁ O%‘?errﬂ}da‘ohlmfo Al so,
e.g. the pypregedby flidighepthlbtnaad tromitaand arare pratertaluftiomizeiaod tllorise.as shown
here below 1 1 H RNNNNHRNNN-XI \/ X~ \ 3\\)J"3 YHZ2 YN
R RRHR formula I As used herein, in relation to mass spectronetry (M)
the term " Aferonmafunds of formub Iyes etistio differostinuioneris fesas and ip §@iiabde i on node

the term " Abla et &hefest t 11 NG #R forms of the compounds of formulal and

5 mixtures thereof are an objective of the invention. For example, the imidazole part

of the tricyclic ring system of formula I can exist in two tautomeric forms as shown

here below:
1 R‘l
R\N N N \ N
/ \__ 4 NH N N MN-nH
X, >—§¢k RS anP
Y lf:ll \ R v N R?
R R2
formula I
10 Also, e.g. the pyrazole ring of formula I can form two tautomeric forms as shown
here below:
1 1
R\N NN R\N H
/ N_# NH / N NN
X N =3 N N>_$\/H\ 3
formula I

As used herein, in relation to mass spectrometry (MS) the term “API+” refers to
15 positive atmospheric pressure ionization mode the term “API-” refers to negative
atmospheric pressure ionization mode and the term “ESI+” refers to positive

electrospray ionization mode.

An embodiment of the invention is the use of the compounds of formula I, wherein

X is -CH;,-;

20 for the manufacture of medicaments for the treatment of cancer.



at nospheric pressure ionization node and the term"ESI+" refers to positive
el ectrospray ionization node. An enbodi nent of the invention is the use of
t he conpowodsosaf32fiermul a 1, wherein X is -CH2-; 20 for pCh@®pPresoiaaer ur e of
medi canents for the treatnment of cancer. WO 2006/ 032519 PCT/ EP2005/ 010312
-7 An enbodi nent of the invention is %he use of the compounds of fornula I,
wherein R3 is hydrogen, alkyl or (C3-°C6)-cycloal kyl; and Xis -CH2-; for
t he manuf acture of nedicanments for the treatnment of cancer. 5 An enbodi nment

f the i ti is th f.th f J X i
o Y A e R o E R s T

invention is the use of the conpounds of forrmula I, wherein 10 Xis -CH2-;

and Y is -CRARS-; for t Hgﬁulﬁlﬁﬂré-@f-Gﬁﬂiﬂ%ﬂgﬂﬁs for the treatment of
cancer. Anothe§5gnbodineﬁfho f%eyin&e%tf%n ig t'he use of the conpounds of

formula I, 15 wherein R3 is hydrogen, alkyl or (C3-C6)-cycloalkyl; Xis
-CH2-: and Y i ¥is CRAR5- : -C-f or t he manufacture of nedi caments for the
treat nent of cancer. Another enbodi nent of the invention is the use of the

conpounds of fornmula I, wherein X is -CH2-; and WD 2006/ 032519
PCT/ EP2005/ 01081 2he mgnufacture of medicaments for the treatment of cancer.

5 An embodiment of the invention is the use of the compounds of formula I, wherein

X 1s —CHz-;

as Aurora family kinase inhibitors.

Another embodiment of the invention is the use of the compounds of formula I,

wherein
10 X 1s -CH;,-; and
Y is -CR*R>;

for the manufacture of medicaments for the treatment of cancer.

Another embodiment of the invention is the use of the compounds of formula I,

15 wherein
R is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
Xis -CH,-; and
Yis -CR'R’;
20 for the manufacture of medicaments for the treatment of cancer.

Another embodiment of the invention is the use of the compounds of formula I,

wherein

Xis -CH;-; and



Y is -CRAR5-; as Aurora famly kinase inhibitors. 5 Still another

enbodi nent of the invention is the use of the conpounds of formula I,
wher ei n XW0006@32519 and Y is -NH, -CH2- CRAR5- or - CRARSPCHEP2005016302 t he
manuf acture of nedi canments for the treatnment of cancer. Still another
enbodi nent of the invention is the use _of the conpounds of formula I,
wherein R3 is hydrogen, alkyl or (C3- C§)’-cyc| oal kyl; X is -CH2-; and 15 Y
is -NH, -CH2-CR4R5- or-CR4R5-CH2-; for the manufacture of medi caments for
t he treatnent . cancer. iz,4 anot her enbodi nent of the invention is the
use of the conpolinds of - ilal, wherein 20 Xis -CH2-: and Y is -NH,
-CH2- CRAR5- or-CR4AR5-CH2-; as Aurora famly kinase inhibitors. 25 Yet
anot her enbodi i fhan i.s the use of the conpounds of formula
I, wherein X ?%%‘&?‘6@?‘9§3‘“}V&§%%‘ﬁd§t°ﬁinuf acture of nedicanents for the
treatment of cancer. WD 2006/ 032519 PCT/ EP2005/010312 -9 Yet another
enbodisment g tAGHP V@M ddRehtS of NBe Usfer@font RetiorRoundEe Gonfroumal af! ,

wherein R3 | s hydrogen, alkyl or (C3-C6)-cycloalkyl; and X is -C(O-; 5
formula I, wherein

X s -CH,-; and
Yis -NH-, -CH,-CR*R’- or-CR*R’>-CH,-;
10 for the manufacture of medicaments for the treatment of cancer.

Still another embodiment of the invention is the use of the compounds of

formula I, wherein

R’ is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
X is -CH,-; and
15 Y is -NH-, -CH,-CR"R*- or-CR'R>-CH,-;

for the manufacture of medicaments for the treatment of cancer.

Still another embodiment of the invention is the use of the compounds of

formula I, wherein

20 Xis -CH,-; and
Yis “NH-, -CH,-CR*R>- or-CR*R’-CH,-;

as Aurora family kinase inhibitors.

25
Yet another embodiment of the invention is the use of the compounds of formula I,
wherein
Xis -C(O)-;

30 for the manufacture of medicaments for the treatment of cancer.



for the manufacture of nedicanents for the treatnent of cancer. Yet another
enbodi nent of the invention is the use of the conpounds of fornula I,
wherei n XW0006038319; 10 as Aurora fam |y ki nase inhibi Por&r20e3otdser

enbodi nent of the invention is the use of the conpounds of fornula I,
wherein 15 Xis -C(O-; and Y is -CH2- CR4R5- or -CR4R5-CH2-; for the

manuf acture of nedi canents for the treatnent of cancer. Another enbodi nent
of the invention is the use of the corrpounds of formula I, 20 wherein R3
i s hydrogen | k or X

- CH2- CRAR5- YSEaQ(gﬁ%F%{‘ %(g%e mv eélnrrlﬁrtllﬁ getSO tﬁ;[}go pou%?g%q%@glaflor t he
treat ment ofwheamicer. Anot her enbodi rrent of the invention is the use of the
conpounds of formula I, wherein WO 2006/ 032519 PCT/ EP2005/010312 -10- X
is -C(O-; and Y3|s-CHZ CR4AR5- or. - rora famly ki nase
inhibitors. 5 S®li§ anot hdydwssodlabat ((bfcq)rfé(dioﬁuf%n?’@‘gn is the use of the
conpounds of fornula I, wherein Xis -C(O-; and Y is -NH or-CR4R5-; 10

Xis -C(0O)-;
5
for the manufacture of medicaments for the treatment of cancer.
Yet another embodiment of the invention is the use of the compounds of formula I,
wherein
X is -C(0O)-;
10
as Aurora family kinase inhibitors.
Another embodiment of the invention is the use of the compounds of formula I,
wherein
15 Xis -C(O)-;and
Y is -CH,-CR*R’- or -CR*R>-CHj-;
for the manufacture of medicaments for the treatment of cancer.
Another embodiment of the invention is the use of the compounds of formula I,
20 wherein
R’ is hydrogen, alkyl or (Cs-Cs)-cycloalkyl;
Xis -C(O)-;and
Y is _CH,-CR*R’- or -CR*R>-CH,-;
25 for the manufacture of medicaments for the treatment of cancer.

Another embodiment of the invention is the use of the compounds of formula I,

wherein



for the manufacture of nedicanents for the treatnent of cancer. Still

anot her enbodi nent of the invention is the use of the conpounds of forrrul a
I, wher eiwoORBoa/82319dr ogen, al kyl or (C3-C6)-cycl oal kyl ; PCIEPX055103C O) -

and Y is -NH or-CR4R5-; for the manufacture of nedicanents for the

treatnment of cancer. Still another enbggl ment of the invention is the use
of the conpounds of 20 formula I, in Xis -C(O-; and Y is -NH
or-CR4R5-; as Aurora famly ki nase inhibitors. 25 Yet another enbodi nent

of the inventign is the u%e@%f e conmpounds of formula I, wherein Xis
-C(O-; and Y4 13 _ CR4RS- 6/ 0325 PCT/ EP2005/010312 -11 for the
manuf act ure of Yriedi camnt@HﬁCRtlheOIr@&RréﬁH-Qf cancer. Yet another

enbodi ment of the invention is the use of the conpounds of formula I
wherein 5 R3 is hydrogen, alkyl qr (C3-C6)-cycloalkyl; Xis -C(O-; and Y
is -CRARS-: foes theordarladkinase mbEbiRIgi canents for the treatment of cancer.
10 Ye? anot her enbodi ment of the invention is the use of the conpounds of
formia I, Sti z?rgftlhrér Xenlqbsodlc(ercl)z of t(’mdinvgntlign -isCEgﬁ'elzz2 5u_sé of the compounds of

formula I, wherein

Xis -C(O)-; and
Yis -NH- or-CR*R’-;
10
for the manufacture of medicaments for the treatment of cancer.
Still another embodiment of the invention is the use of the compounds of
formula I, wherein
R’ is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
15 Xis -C(O)-;and
Yis -NH- or-CR*R’-;
for the manufacture of medicaments for the treatment of cancer.
still another embodiment of the invention is the use of the compounds of
20 formula I, wherein
X 1s -C(O)-;and
Y is -NH- or-CR*R’-;
as Aurora family kinase inhibitors.
25
Yet another embodiment of the invention is the use of the compounds of formula I,
wherein
X is -C(O)-;and

Y is -CR*R’+;



15 as Aurora famly kinase inhibitors. Another enbodi nent of the invention
is the use of the conpounds of fornmula I, wherein Xis -C(O-; and 20 Y
i s -NH; woroedms2smanuf act ure of nedi caments for the treacmmErRoosiiGsancer .
Anot her enbodi ment of the invention is the use of the conpounds of formula
I, wherein 25 R3 is hydrogen, alkyl or (C3-C6)-cycloallyl; Xis -C(O-;
and Y is -NH: WO 2006/ 032519 PCT/ EP2003/010312 -12 for the manufacture of
medi canents for the treatnment of cancer. Another enbodi nent of the
invention is the use of the conpounds of fornmula I, wherein 5 Xis -C(O-;
and Y is -NH;_as Aurora fam ‘i‘i nase in%bitors. 10 Medi canents

contai ning a cdRpBGARBI G He %é‘é% FRER Ef PO HregmeRt Og??&?%ceuti cally
acceptabl e salt thereof and a therapeutically inert carrier are an object
of the present invention, as is a process for their production, which
conpri ses bYdtagothgr enbodimenbroé thoimpentinsis dfie vieof ghecsaroundy ehforotladnd/ or
phar maceuti&}?%rh}(‘ acceptable salts and, if desired, one or nore other

t herapeutically 15 val uabl e substances into a gal enical admnistration form
together with one or nore therapeutically inert carriers. In accordance
Wi th the inventpigp the coFaRYRES alyl éﬁ@gp@g&g@l&)aﬂlﬂwenti on as well as their
phar maceutical ly acceptabl'e salts are useful in the control or prevention
of illnesses. Based on their Aurora tyrosine kinase inhibition and their
20 antiproliferxaid ve acti-@(Q)-; @#ai d conmpounds are useful for the treatnent
of di seases Yis _CRAR%-;

for the manufacture of medicaments for the treatment of cancer.

10 Yet another embodiment of the invention is the use of the compounds of formula I,
wherein
X is -C(O)-;and
Y is -CR'R’-;
15 as Aurora family kinase inhibitors.

Another embodiment of the invention is the use of the compounds of formula,

wherein
Xis -C(O)-; and
20 Y is -NH-;

for the manufacture of medicaments for the treatment of cancer.

Another embodiment of the invention is the use of the compounds of formulal,

wherein
25 R’ is hydrogen, alkyl or (Cs-Cg)-cycloalkyl;
Xis -C(O)-;and

Y is -NH-;



such as cancer in humans or animals and for the production of corresponding
nmedi canents. The dosage depends on various factors such as manner of

adm ni st raDI2005/03351eci es, age and/ or individual state of poeaipedévs/ofosar her
enbodi nent of the invention is a nmedi canent containing one or nore 25
conpounds of formula | as active ingreg%ents together wth pharmaceutically
acceptabl e adjuvants for the treatnent "6f di seases nedi ated by an

i nappropriate activation of Aurora fam |y tyrosine kinases, especially
Aurora A tyrosine kinase. Another enbodi nent of the invention is a

medi canment contai ning. o or [e. co £ f | as active

i ngredi ents togé%ﬂg?%&?@ﬁd%ﬁaﬂﬁg%%ﬁFF@é?ﬁ§q§58§§€%%$§gggwg§juvants for the
treatment of cancer. WD 2006/ 032519 PCT/ EP2005/010312 -13 Anot her

enbodi ment of the invention is a nmedi canent containing one or _nore
conpounds of\n¢theneinhodiment g€ theiaveniipnelsi et wsetdghe vemprupfs phiormaddlat i cal |y
accept abl e agigdpants for the treatnent of colorectal, breast, |ung,
prostate, pancreatic, gastric, bladder, ovarian, nelanom, neurobl astona,
cervical, kidney or 5 renal cancers, |eukem as or |ynphomas. Another
enbodisrent of tXes i nventi-@{O)saadnedi canent contai ning one or nore
conpounds of fopmula | as tive ingredients together with pharnmaceutically
accept abl e adjuvghts for the’treatnent of acute-myel ogenous |eukenmia (AWM,
acute |ynphocytic |eukem a (ALL) and gastrointestinal stromal tunor

(@sm). 10 A”Ot&eAur%Fqlﬂﬂjfﬂg‘i‘(ﬂ%asé’fnhﬁﬂ?%ré.”Ve”ti on is the use of one or nore
r

conpounds of fornula I he manufacture of nedi canents for the
treatment of diseases nediated by an i nappropriate activation of Aurora

fam |y tyr oficdgakienRS eontdfiag her emedin®nbf ofthd herdsaveninvedtidss bheause of
t he conpound@?of fornHIa I ag Arrﬁrqu téro i ne %qgfe inhibitors. 15
Anot her  enbBBABRTUUSAIY Atrepiablsfeitsherd eAd L et dBRYSARLE 8% *Por nul a
| as anti - pbjetti bl ipnepenlg@mtentioMnat iera grbods nfentthefr produttiventhioh i s t he
use of one chm{m{eg b‘%ﬂ%@g“%ﬁ? & mok rcg?ﬂk)%ulndg ode {}er}é’sg@[t Rehudd afancer-
pharmaceutically acceptable salts and, if desired, one or more other therapeutically
15 valuable substances into a galenical administration form together with one or more

therapeutically inert carriers.

In accordance with the invention the compounds of the present invention as well as
their pharmaceutically acceptable salts are useful in the control or prevention of
illnesses. Based on their Aurora tyrosine kinase inhibition and their
20 antiproliferative activity, said compounds are useful for the treatment of diseases
such as cancer in humans or animals and for the production of corresponding
medicaments. The dosage depends on various factors such as manner of

administration, species, age and/or individual state of health.

Another embodiment of the invention is a medicament containing one or more
25 compounds of formulal as active ingredients together with pharmaceutically
acceptable adjuvants for the treatment of diseases mediated by an inappropriate

activation of Aurora family tyrosine kinases, especially Aurora A tyrosine kinase.

Another embodiment of the invention is a medicament containing one or more
compounds of formulal as active ingredients together with pharmaceutically

30 acceptable adjuvants for the treatment of cancer.



Anot her enbodi ment of the invention is the use of one or nore conpounds of
20 formula | for the manufacture of nedi canents for the treatnent of

di seases wordicatsesioby an i nappropriate activation of Auror&pb@siolosi2 yr osi ne
ki nases. Anot her enbodi nent of the invention is the use of one or nore
conpounds of forrmula | for the manufacture of nedicanments for the
treatment for the treatment of cancert® 25 Another enbodi ment of the
invention is the use of one or nore conpounds of fornula | for the

manuf act ur e of, medi.capent s r .the treatnent. of col orectal r , lung,
prostate, pHHthEFmRRodigsy ‘Pg @‘,e BYDE§8r ao’i?ﬁ‘ﬁllcagﬂe,nqrrcé) 536%1%,dnen3§u?‘g% ast on,
cervical, kigpevnds of doahuldnaenstjvel sgkelidras togethey myttb nplsarmecaudallp32519
PCT/ EP2005/ 010 -3 other e LITRn [ I Ao Sibhetdse of
one or nor é‘ccce(?%l;@bgeur?éi&%@@ I“’grﬁr}h a ?%%}r% %‘hgfolrcr)té%?lhy%{rﬁé of ghé)cfi caments for
the treat mennceitiagutsc, bindden gaadans neaneats acaastoaay e VIcHmiNBEy 1 ¢

| eukegi a (A cﬁi@rs,ﬁﬁﬁéﬁﬁwﬁgﬁ;ﬂh@g{as_stromal tunor (G ST).  Anot her
e

enbodi ment of t Invention 1$ a 5 medi cament contai ni ng one or nore
conpounds of fornmula | as active ingredients together with
phar naceut i gajthyt @asseiiahl ef 8dj mvanioh &sor metieamesatonediningf omdi sreases

nmedi at ed by an i nappr.opri a activation of Aurora faml I i nases,
especial ly CRHFP(S’PHgg« qu@{i‘?flf‘i‘g[ R ASYE l%ﬁ%cﬁ g U[8 t%ai ‘r’rveﬁht i;%#r‘{alg%lﬂl}%\}l ntion is
a nedi caneniccquati@idiivaptoive thertrenbment df@cwtemprlazdsowfledkenria(AML, asutgct i ve

i ngr edi ent | I Gakde pLaRbe@diryivants for the

t r eat ment gﬁ@gﬁ%@r@fie%%ﬁ@ﬁgg@gg&%ﬁ?kéé al't%g)?l?dnventi(on ig a medi canent
contai ning one or nore conpounds of formula | as active ingredients

to?etlhe[ Y“Algbtﬁaatt&ﬁ@(lﬁﬁﬂlteh@@f H%,t in?@r@tﬁ?% abhe wdpivants rlﬁ&fe_doh@ofl.ﬁ:gi;téfent of
col orectal,  breas ng, prostate, pancreat i astric, er,

ovari an, mePERBI, que{f,lpomagggg,%e, Oéeq’gﬁllﬁ%ffl?ntf(iaféﬁgg}e gFeahP‘ér?'ntaprrzﬁe@é?ss,

| eukemi as  Omediy @A e BB Snapphsiries acivhbidsh ofiroof fatlilg tyrosieakinesesi s a nmedi canent
contai ning one or nore conpounds of formula | as active ingredients

together wth pharmaceutically
Another embodiment of the invention is the use of the compounds of formulaI as

Aurora A tyrosine kinase inhibitors.

15 Another embodiment of the invention is the use of the compounds of formulaT as

anti-proliferating agents.

Another embodiment of the invention is the use of one or more compounds of

formula I for the treatment of cancer.

Another embodiment of the invention is the use of one or more compounds of
20 formulal for the manufacture of medicaments for the treatment of diseases

mediated by an inappropriate activation of Aurora family tyrosine kinases.

Another embodiment of the invention is the use of one or more compounds of
formula I for the manufacture of medicaments for the treatment for the treatment

of cancer.

25 Another embodiment of the invention is the use of one or more compoumnds of
formula I for the manufacture of medicaments for the treatment of colorectal,
breast, lung, prostate, pancreatic, gastric, bladder, ovarian, melanoma,

neuroblastoma, cervical, kidney or renal cancers, leukemias or lymphomas



accept abl e adjuvants for the treatnent of acute-nyel ogenous | eukem a (AM,,
acute 20 lynphocytic | eukem a (ALL) and gastrointestinal stromal tunor

(G ST). Awotzhewosesthodi ment of the invention are the compourmesoosinidsez nula |,
wherein R3 is hydrogen, alkyl or (C3-C6)-cycloalkyl; with the proviso
that, if R and R2 are hydrogen, X is-C(O- and Y is -CRAR5-; 25 wherein
R4 and R5 are nethyl; then R3 is hydrogen, (C2-C6)allcyl or

(C3-C6)-cycloal kyl. Still another errbodi ment of the invention are t he

O oS s S smsnony B oBrd s il UHEF TG0 0n hidke Fimulivs 8

enbodi ment fofmtlhé fonveéwrt manufucere hed owdpemants &fr fher maptanent Q@néﬂéﬁn R3is
hydr ogen, {féf(%%?g{)us( %u@hmcyfm{’}l kylute a%ﬁ%d 1c Cﬁ%’kemﬁt i ALL?noﬁr{her

enbodi nent e Inventron a he conpaounds for mul wherein R3

i s hydr ogergastadikiestingl sromalcBymes/(H188)- motherxmbgdnm’-@ of tﬁﬁ HVeNHiQn IS8RAR5- . 10
?ugthg ﬁE”FﬁW?Qﬁcﬁﬁé?lthQﬁtaﬁﬁ &or molre compounds of formulaI as active ingredients

f] indol e; ytggqj e_(g Wl[th p armaceutp é/ail?f' Zagceptab gdjl:i%\’fants for tl%e %re:ﬁn}én{ ot Idlrpee%g‘zo [4.5-

7, 7- Di met hythe@ate8- Betdhy linapiprptiag alctidation) o6, Aurdrhyfandy Sikdsinedkgasds4, 5- ]
i ndoI 5-yl] -et%uéoﬁaAgﬁA not her enbodi nent of the invention are the

conmpounds of P4 PG mases i hydr ogen, al kyl or

(C3-C6)-cycloalkyl; Xis -CH2-; and Y is -NH, -CH2-CRAR5- or -CRARS5-CHz-.

|20 Still angf gL Q‘Hp@d:lhfgﬁpbf @He fenddVRY hﬁﬂicgirn@ntt Bsnt£RmROsRAS Rloré or mul a
’ 10 compounds of formulal as active ingredients together with pharmaceutically

acceptable adjuvants for the treatment of cancer.

Another embodiment of the invention is a medicament containing one or more
compounds of formulal as active ingredients together with pharmaceutically
acceptable adjuvants for the treatment of colorectal, breast, lung, prostate,
15 pancreatic, gastric, bladder, ovarian, melanoma, neuroblastoma, cervical, kidney or

renal cancers, leukemias or lymphomas.

Another embodiment of the invention is a medicament containing one or more
compounds of formulal as active ingredients together with pharmaceutically
acceptable adjuvants for the treatment of acute-myelogenous leukemia (AML, acute

20 lymphocytic leukemia (ALL) and gastrointestinal stromal tumor (GIST).
Another embodiment of the invention are the compounds of formula I, wherein

R’ is hydrogen, alkyl or (C3-Cs)-cycloalkyl;

with the proviso that, if R' and R* are hydrogen, X is-C(O)- and Y is -CR'R’;
25 wherein R* and R® are methyl;

then R® is hydrogen, (C,-Cs)alkyl or (Cs-Cg)-cycloalkyl.

Still another embodiment of the invention are the compounds of formulal,

wherein

30 R*is hydrogen, (Cy-Ce)alkyl or (C3-Cs)-cycloalkyl.



wherein R3 is hydrogen, alkyl or (C3-C6)-cycloalkyl; and X is -C(O-; WO
2006/ 032519 PCT/ EP2005/010312 -16 with the proviso that, if R and R2 are
hydr ogen,w# 20&/03¢3%- and Y is -CR4AR5-; wherein R4 and RET@Pe005®1d3y2; t hen
R3 is hydrogen, (C2-C6)al kyl or (C3-C6)-cycloalkyl. 5 Still another

enbodi nent of the invention are the corrpounds of formula I, wherein R3 is
hydr ogen, (C2-C6)al kyl or (C3-C6)- cycléal kyl; and X is -C(O)-. 10 Still
anot her enbodi nent of the invention are the corrpounds of formula I,

wherein R3 is hydr n, alkyl .or (. cl oa and Y is
e CRars Arghe iR tog of the; BVealich ot s sy mBg A otk Bkl
8,8-Dimethyl -2- (5-nmethyl-1 Hpyrazol-3-yl)- 1578tetrahydr0|mdazo

[4,5- g] quino 30 6- one;

2- (5-1sobutyl - 5—!— pyrazol h%@r%lg?n@n%’l%tgrét%ﬁ Cycj!oalk% agl tetrahydro-i m dazo
[4,5- 20 g] quinolin-6-one. Another enbodi nent of the invention are the
conpounds of fofwula |, waBeein R3 is hydrogen, alkyl or
(C3-06)-cycloalkyl; Xis -C(O-; and Y is -NH, -CR4R5-; 25 with the
provi.so that, if RL and R2 are hydrogen, X is-C(O- and Y is -CR4R5-;
wher ei n R4 qynd, Rxhar enmibBliiiydnt of the invention are the compounds of formulal,

5 wherein
R’ is hydrogen, alkyl or (Cs-Cg)-cycloalkyl;
X is -CH,-; and
Yis -CR'R’-.
10 Such compounds are for example:

7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-3,5,6,7-tetrahydro-imidazo[4,5-
flindole; and

1-[7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-6,7-dihydro-3H-imidazo[4,5-
f]indol-5-yl]-ethanone.

15 Another embodiment of the invention are the compounds of formula I, wherein
R’is hydrogen, alkyl or (Cs-Cs)-cycloalkyl;
X is -CH;-; and
Yis -NH-, -CH,-CR*R>- or -CR*R*-CH,-.
20 Still another embodiment of the invention are the compounds of formulal,
wherein
R’is hydrogen, alkyl or (C3-Cs)-cycloalkyl; and

X is -C(O)-;



WD 2006/ 032519 PCT/ EP2005/ 010312 -17 then R3 is hydrogen, (C2-C6)alkyl or
(C3-C6) -cycl oal kyl . Anot her enbodi nent of the invention are the conpounds
of formulwol2poemsesiein  R3 is hydrogen, (C2-C6)al kyl or @C3mBe)0soywsipal kyl ;
5 Xis -C(O-; and Yis -NH, -CRAR5-. Still another enbodi nent of the
invention are the conpounds of for rruI a l wherein 10 R3 is hydrogen, alkyl
or (C3-C6)-cycloalkyl; Xis -C(O)- lr§c1”Y|s-CR4R5- with the proviso
that, if R and R2 are hydrogen, X i s- C(O- and Y is -CR4R5- 15 wherein
R4 and RS are mRiHeiprbReHRS lﬂfe AU QEEIydr 64525 £69-al ®Y andrY is -CRR™-;
(C3-Co6) -cycl oal kyl . g till anot @rlz(g nbodi rrth of the invention are the
conpounds of formula |, Wiht&satnanpRRarejmet X}ldrogen (C2-Co) al kyl or
(C3-C6)-cycloalkyl. Xis -C(O-; and Y is -CR4AR5-. Such conpounds are for
exanpl e: 25 ,
2-(5- | sobut yl - 2H- pyr azol -BeyRy is hydrogemmdConfelalivy onif Goy' o Y FIPeH: dazo[ 4, 5-F1i n
dol - 6-one; 2- (5-nethyl-2H pyrazol-3-yl)-spiro |
7, 7-cycl opent an-5, 7-di hydro-3Hi m dazo [4,5- f]indol]-6-o0one; or according
to actsual | 3$JRAGHHbEE Redtatdihent2of Shdvititeytio? Hre\dh2 0068283 Df formulal,
PCT/ EP2005/ 010312 - 18
pyrazol - 3- yWYEPBi r o- 5, 7- di hydr o[ cycl opent ane-1', 7-i mi dazo [4, 5-f] indol]
-6(3H)- one; 2-(5-1sobutyl-2H pyrazol-3-yl)-spiro |

7-cycl opent anpf 7- di hY%}ﬂ'ragéh, (Cy-Cg)alkyl or (Cs-Cg)-cycloalkyl; and

Xis -C(0)-.
10 Still another embodiment of the invention are the compounds of formulal,
wherein
R’ is hydrogen, alkyl or (Cs-Cg)-cycloalkyl;
Xis -C(O)-; and
Yis -CH,-CR*R* or -CR*R’>-CH,-.
15
Such compounds are for example:
8,8-Dimethyl-2-(5-methyl-1H-pyrazol-3-yl)-1,5,7,8-tetrahydro-imidazo[4,5-
glquinolin-6-one; and
2-(5-Isobutyl-2H-pyrazol-3-yl)-8,8-dimethyl-1,5,7,8-tetrahydro-imidazo[4,5-
20 g]quinolin-6-one.
Another embodiment of the invention are the compounds of formula I, wherein
R%is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
Xis -C(O)-; and
Y is -NH-, -CR'R>~;
25

with the proviso that, if R" and R* are hydrogen, X is-C(0)- and Y is -CR*R’-;

wherein R* and R are methyl;



i mdazo[4,5-f]indol]-6-o0one; or according to actual | UPAC nonmencl ature 2-(5-
5 Isobutylyl -2H pyrazol -3-yl)-spiro-5, 7-di hydro [cycl opentane-1',7-i m dazo
[ 4, 5- f]iwoabje/B3¢aB) - one; PCT/EP2005/010312

5- Et hyl -7, 7- di met hyl - 2- (5- et hyl - | H pyrazol -3-yl ) -5, 7-di hydr o- 3Hi m dazo
[4,5- 5] indol-6-one; 5-Ethyl-7,7-dinmethyl-2-
(5-propy|-2FprrazoI-3-yI)-5,7-dihydr&JsH-inidazo [4,5- 10 f] indol-6-o0ne;
5, 7,7-Trimet hyl -2- (5-propyl -2H pyrazol - 3-yl ) -5, 7-di hydro- 3Hi m dazo [ 4, 5-
f] indol -6-one;

5- Et hyl - 2- (5-1i sobutyl - 2H pyrazol - 3-yl ) -7, 7- dj met -5, 7-di ro-3H imdazo
[4,5-f] indol-6-one; andﬂ¥@J%i5bﬁﬁpg%bﬁgprQuWHygégéi}§Yg?$%x'

5 7,7-trimethyl -5, 7-di hydro-3Hi m dazo [4,5- f] indol-6-one. Another

enmbodi nrent of the inuvention are the conpounds of ,f orarul ., wherein R3 is
hydr ogen, dﬁ%ﬁhﬂéﬁﬂ{@gnﬁﬁ¥18%6P8%FFEV¥$R&CP§WEEE§§@ﬁ8HH%a%dﬂV“PE -NH. Such
conpounds are for exanple: 6- (5-Methyl-1 H pyrazol-3-yl)

-3,5-di hydro-1 H benzo [ 1,2-d;4,5-d" ] diimdazol-2- one; WD 2006/ 032519
PCT/ EP2005/ 010RFf3s - 19 hydrogen, (C,-Cg)alkyl or (C5-Cg)-cycloalkyl;

3- Met yI-6-(5-ggﬁhyI-1H—p&h§;o&i§-yl)-3,5-dihydro-lH—benzo [ 1,2-d;4,5- d']
di i m dazol - 2- one;” and gy

3- 1 sopr opy! - 6- (Gismet hyl - tNEbyr@¥&’=3-y1)- 3, 5-di hydro-1 H-benzo [ 1,2-d: 4, 5-
d'] diimdazol-2-one. 5 Another enbodi nent of the invention are the

conpounds of fornula I erein. R .is alkyl o -C(O) -alkyl. _.Anofher
enbodinent53ﬂ1?ﬂ%%F%§€ﬁ¥ﬁgﬁﬂ5r%fpﬁé“ﬁ@ﬂBﬁ%ﬁﬁ%th?c%%ﬂ#ﬁpgsf# @ﬁ@?%ih R is
al kyl . wherein
10 R® is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
X is -C(O)-; and
Yis -CR*R’~;

with the proviso that, if R' and R? are hydrogen, X is-C(O)- and Y is -CR'R%;
15 wherein R* and R’ are methyl;

then R? is hydrogen, (C,-Ce)alkyl or (Cs-Cs)-cycloalkyl.

Still another embodiment of the invention are the compounds of formulal,

wherein
20 R’ is hydrogen, (C,-Cg)alkyl or (Cs-Cs)-cycloalkyl.
Xis -C(O)-;and
Y is -CRR’-.

Such compounds are for example:

25 2-(5-Isobutyl-2H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-f]indol-

6-one;

2-(5-methyl-2H-pyrazol-3-yl)-spiro[7,7-cyclopentan-5,7-dihydro-3H-imidazo[4,5-
flindol]-6-one; or according to actual [UPAC nomenclature 2-(5-Methyl-2H-



10 Anot her enbodi rent of the invention are the conpounds of fornula I,
wherein R is alkyl; and R2 is hydrogen or al kyl. Anot her enbodi nent of
the i nverwpanesesiwhe conpounds of formula I, wherein RCTiEP2@iskyi312 15 R2

i s hydrogen or alkyl; and R3 is hydrogen, alkyl or (C3-C6)-cycloalkyl.

Anot her enbodi nent of the invention are the conmpounds of formula I, wherein
R is alkyl; Xis -C(O-; and 20 Y i s %CH2- CRAR5-, - CR4R5- CH2- or - CRARS-.
WD 2006/ 032519 PCT/ EP2005/ 010312 -20 Anot her enbodi nent of the invention

2 L0 RIS B A5k 0By 1 bt b bicnen 11

- CRAR5-. Anuteher enbodi ment of the invention are the conpounds of formula
I, wherein R is alkyl; R2 is hydrogen or alkyl; Xis -C(O-; and 10 Y is
- CRAR5-. Anot her enbodi nent of the inventjon are the conmpounds of fornula
|, wherei n 2-f-Isobutrl-RYl-pyrRlidsylhypir g éncyciRpentantyy/didgeid- Lt kyl or
g gf- ) - C?/Q!rrﬁaiz%YzL,S-ﬂiA&)l?%Lcﬁle; 6k QceordfpdtoY aktfal- WS -nomSitkureonpeunds are
exanpl e:
5 P Tsobutylyl-2H-pyrazol-3-yl)-spiro-5,7-dihydro[cyclopentane-1',7-imidazo[4,5-

flindol]-6(3H)-one;

5-Ethyl-7,7-dimethyl-2-(5-methyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-

f]lindol-6-one;

5-Ethyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
10 f]indol-6-one;

5,7,7-Trimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;

5-Ethyl-2-(5-isobutyl-2H-pyrazol-3-y1)-7,7-dimethyl-5,7-dihydro-3H-

imidazo[4,5-f]indol-6-one; and

15 2-(5-Isobutyl-2H-pyrazol-3-y1)-5,7,7-trimethyl-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one.

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

R’ is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
Xis -C(O)-;and
20 Y is -NH-.

Such compounds are for example:

6-(5-Methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[1,2-d;4,5-d'] diimidazol-2-

one;



5-Ethyl-7,7-dimethyl-2- (5 -methyl- 1 Hpyrazol-3 -yl) - 5,7 - dihydro-
3Himdazo [4,5- f] indol-6-o0one; WO 2006/ 032519 PCT/ EP2005/010312 -21

5- Et hyl - Av@-2déamsedryl - 2- (5- propyl - 2H pyrazol - 3-yl ) -5, 7edirhpdecs/osidH m dazo
[4,5- f] indol-6-0ne; 5,7,7-Trinethyl-2-

(5-propyl - 2H pyrazol -3-yl)-5, 7-di hydro-3H i m dazo [4,5- f] indol-6-o0one; 5
5- Et hyl - 2- (5-1i sobut yl - 2H pyr azol - 3-yl )‘-179,7- di net hyl -5, 7-di hydro-3H i m dazo
[4,5-f] indol-6-o0one; 2-(5-1sobutyl-2H pyr azol-3 -yl)

-5, 7, 7-trinmethyl -5, 7-di hydr o-3H i m dazo, [4:.5-,.f].:k hdol +6~0ne;
5,7, 7-Tri et ﬁ&%ﬂé’?ﬁ( 5%%%3@93’3‘9{%1“?’2@),'?’% c HﬁX/dd Pl)l-}!s‘ﬁ-g?@ g’%‘z o‘F’?f, 5-f]
i ndol - 6- one;d'|dlithiBazb)-2-okref aet hyl - 2- (5

-nmet hyl - 1H pyrazol - 3-yl )-5, 7-di hydro-3Him dazo [4,5 f ] indol-6-o0ne;

5-Et hyl -7, 7-di met hyl - 2- (1H- pyr azol - 3-¥I 25) 5, 7-di hydro- 3Hi m dazo[ 4, 5-f |

i ndol - 6- one&-Isepphilyp=(3;methylndipyrazol-3y5-h-didroihenze ol,2-8:43)

-5, 7- di hydr qr Rihimh @204, 5- 15 f]indol - 6-one; conpound with acetic acid;
5-1sopropyl -7, 7-di met hyl - 2-(5-nmet hyl - 2H pyrazol - 3-yl ) -5, 7-di hydr o- 1H
imdazo [4,5 -fl ] indol-6-one;

5- 1 sops opy! -Andthét ditsdiine Rt dfSh@imopytion2dre fyer @zglouddy b fobmuled] Wyeteim- | H-

i m dazo[ 4, 5f]i ndol - 6-one; 20

7, 7- Di met hyl - 2- (5- net hyl - 2H pyrazol - 3-yl ) - 5- propyl -5, 7-di hydro-1 H i m dazo
[4,5-f] indol- ER'dme; alkyl or -C(O)-alkyl.

7, 7- Di et hyl - 5- propyl - 2- (5- propyl - 2H pyrazol - 3-yl ) -5, 7-di hydr o- 3H

i m dazo[ 4,5 f]indol -6-one; Another enbodi ment of the_jnventiop are the
conmpounds of Afetheidrabadimgnierfehaingen baos e dxesmpopats eHvposd1yaasn - 22-

R'is  alkyl.

10 Another embodiment of the invention are the compounds of formula I, wherein
R'is alkyl; and
R%is hydrogen or alkyl.

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

R!is alkyl;
15 R?is hydrogen or alkyl; and
R’ is hydrogen, alkyl or (Cs;-Cs)-cycloalkyl.

Another embodiment of the invention are the compounds of formula I, wherein
R!is alkyl;
Xis -C(O)-; and

20 Y is -CH,-CR*R’-, -CR*R*>-CH,- or -CR'R’-.



Rl is alkyl; R is hydrogen or alkyl; R3 is alkyl which is substituted one
or several times by halogen; Xis -C(O-; and 5 Y is -CRAR5-. Such
conpoundsweaneodmesiexanpl e: PCT/EP2005/010312
5-Et hyl -7, 7-di met hyl - 2- (5-trifluoromet hyl - 1H pyrazol - 3-yl ) -5, 7-di hydr o- 3H
i mdazo [4,5-f ] indol-6-one; 5-Isopropyl-7, 7-dinethyl-2-
(5-trifluoronethyl-2H pyrazol -3-yl) -547-di hydro- |H 10 i mdazo [4, 5-J]
i ndol - 6- one;
|71m7 d?zge E Z%H%h% 2 lp(_i%l_legug é)?{}lg];j[h\lrje%rti%nmﬁeh%le cgﬁprXBé‘sZ&‘ for?’mﬁllla)[, vgheZeig' hydro-1H
5 7, 7-Trinmet hyl -2-(5-trifluoronethyl-2H pyrazol -3-yl)-5, 7-di hydro-3H
i mdazo [4,5-f]RiﬂdoI-ﬁ%_ne. 15 Anot her enbodi nrent of the invention are the
conmpounds of fornul a PV Wherein R is al kyl; R2 is hydrogen or alkyl; R3
is al koxy or alkylsulfanyl; 20 Xis -C(O-; and WO 2006/ 032519
PCT/ EP2005/ 0103%2:. - 23+ I arR@unds are for exanple:
5 Et hyl - 2- ( 5- mafi{h%)sxy- ﬁ?ﬁ‘éﬁ‘?’ﬁ%@%?@%@%i Tothyl 5. 7-di hydror3 H
i mdazo[ 4, 5-f}indol -6-0one; and 5
5-Ethyl -7, 7-di ngtibyl - 2- (5-gedhydsdl f anyl - 1H-pyrazol - 3-yl ) -5, 7-di hydro- | H
i mdazo [4,5-f] indol-6-o0one Another enbodi nent of the invention are the
conpounds of fornmula I, wherein R is alkyl;

5 Y is -CH,-CR*R’-, -CR*R’-CH,- or -CR'R’-.

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

R!is alkyl;
R?is hydrogen or alkyl;
Xis -C(O)-;and

10 Yis -CR'R’-.

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

R'is alkyl;

R%is hydrogen;

R’is hydrogen, alkyl or (Cs-Ce)-cycloalkyl;
15 Xis -C(O)-; and

Y is -CR'R’-.

Such compounds are for example:

5-Ethyl-7,7-dimethyl-2-(5-methyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;



R2 is hydrogen or alkyl; 10 R3 is hydrogen, alkyl or (C3-C6)-cycloal kyl; X
is -C(O-; and Y is -CH2- CRAR5- or-CR4R5- CH2-. Anot her enbodi nent of the

i nvent i orwaneoddsesieonpounds of fornmula |, wherein Rl i ®calEpgéos/niB1R2 is
hydrogen or al kyl; R3 is hydrogen, alkyl or (C3-C6)-cycloalkyl; Xis
-C(O-; and Y is -NH. Such conpounds are for exanple: WD 2006/ 032519

PCT/ EP2005/ 010312 -24 3- Met hyl - 6-( 5- ma?tlﬁyl - | Hpyrazol -3-yl)-3,5-di hydro-1
H benzo [ 1,2-d;4,5- d']diimdazol -2-one; and 3-1sopropyl-6- (5-nethyl-

1H pyrazol - 3-yl ) _-3..5-di hydro- 1H; Z0 2ntk 4,.5- d" L. dii.n | - 2- one.
5 Anot her éﬁ%%‘ﬂ?‘%?ﬂ‘“’&ﬁw?ﬁé@ RﬁWéigﬁpﬁ?%OI%gn%oﬁp%ﬁ' rﬁla%‘ggﬁlélglr%ﬁ%g 1,

wherei n  Rlflihdol-65pd;- al kyl ; R2 is hydrogen or alkyl; R3 is hydrogen, alkyl
or (C3-C6)-cycloalkyl; Xis -CH2-; and 10 Y is -CH2- CRAR5-, -CR4R5- CH2- or
-CR4R5-. Such a conpound is for exanple: 1- ) o

[ 7, 7- Di met HyT,7-Triethigt hi-1epppy2Baoraml-ghj)-6,7 difydrpdtimidazaiddazo [ 4, 5- ]

i ndol - 5-yl ] ihg&h@_lggg,’e. Anot her enbodi nent of the invention is a nedi canent
contai ning one or nore 15 conpounds of fornmula I, with the proviso that,
if R and R2 are hydrogen, X is- C(O- and Y is -CR4R5-; wherei nR4 and R5

are mgt hyl ;5.Ehen2RE-iksoultyl dpHgeyrazdl @2yl)-Og)-dirkethyles,7{d@8d86 pHey cl oal kyl , as

active i ”9ri?n%%giis.tﬂ?%c%l@fon‘é% th pharmaceutically

2-(5-Isobutyl-2H-pyrazol-3-yl)-5,7,7-trimethyl-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;

5,7,7-Trimethyl-2-(1 H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one;

10 S,7,7—Trimethy1—2—(5 ~methyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;

5-Ethyl-7,7-dimethyl-2-(1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-

one;

5-Bthyl-7,7-dimethy1-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-

15 flindol-6-one; compound with acetic acid;

5-Isopropyl-7,7-dim ethyl-2-(5-methyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-
imidazo[4,5-f]lindol-6-one;

5-Isopropyl-7,7-dim ethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;

20 7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-5-propyl-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-5-propyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-
imidazo[4,5-f]indol- 6-one;

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



accept abl e adj uvants Anot her enbodi nent of the invention is a nedi canent
containing one or nore 20 conpounds of formula I, wherein R3 is hydrogen,
( C2- C6) alwl2006(03351€6) - cycl oal kyl or fluorine, as acti veCTmpee@dioests
together with pharmaceutically acceptable adjuvants WO 2006/ 032519

PCT/ EP2005/ 010312 -25 Anot her enbodi nent of the invention is a nedi canent
contai ning one or nore conpounds of fdrmula |, wherein Rl is al kyl or
-C(O-alkyl, as active ingredients together with pharnaceutically

accept abl e adj wrants. Angiger embodi ment of the invention is a nedicanment
containing one or nore 5 conpounds of formula I, wherein RL is al kyl, as
active ingredients together with pharnmaceutically acceptabl e adjuvants.
Anot her enbodi ménd of thaydsgendt dkylj s the use of one of the follow ng
conpounds for the manufacture of a nedicanent for the treatnent of cancer:
7, 7- Di net hyl - 2- (5- net hyl - 2H- pyrazol - 3-yl)-3,5, 6, 7-tetrahydro-i m dazo [4,5
10 f] indole; R if 7, 7- Dalkgt which 2 sub§itoetilonk <SHeparaldioks By fdlpgen;

-6, 7-di hydro-3Himdazo [4,5- f] indol-5-yl] -ethanone;

8, 8- D net hyl - 2- (5- net hyl - 1H pyrazol -3-yl)-1,5,7, 8-tetrahydro-im dazo [ 4, 5-
gl quinolin-6-gpg; 15 2- -&??}_5 tyl -2H pyrazol -3 -yl) -8, 8-di nethyl -
1,5,7,8-tetrahydro-imdazo [4,5- g] quinolin-6-one;

7, 7- Di met hyl - 2- (5- net hyl - 2H pyrazol - 3-yl ) -5, 7-di hydro-1 H i m dazo[ 4, 5- J]

i ndol 5 6-one; vyis -CR*R>-.

2- (5-1sobutyl - 2H pyrazol - 3-yl)-7, 7-di net hyl -5, 7-di hydro- 1Hi m dazo [4, 5-f]
i ndol - 20 6-one; 2- (5-nethyl-2H pyrazol-3-yl) -spiro

[ 7, 7- cycl opgithabmpoindk 4ty direx@hpiem dazo [4,5- f]indol]-6-one; or according
to actual [ UPAC nonencl ature 2-(5-nethyl-2H

pyrazol -3-yl)-spiro-5, 7-di hydro [cycl opentane-1', 7-im dazo C{4, 5-f] indol]
-6(3H) - 5-Fthyl-7,7-dimethyl-2-(5-trifluoromethyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-

imidazo[4,5-f}indol-6-one;

5-Isopropyl-7,7-dimethyl-2-(5-trifluoromethyl-2 H-pyrazol-3-yl)-5,7-dihydro-1H-
10 imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-5-propyl-2-(5-trifluoromethyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-

imidazo[4,5-f]indol-6-one; and

5,7,7-Trimethyl-2-(5-trifluoromethyl-2H-pyrazol -3-yl)-5,7-dihydro-3H-

imidazo[4,5-flindol-6-one.
15

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

R'is alkyl;
R%is hydrogen or alkyl;
R’ is alkoxy or alkylsulfanyl;

20 Xis -C(O)-; and



one; 25

2- (5-1sobutyl - 2H pyrazol -3-yl )-spiro[ 7, 7-cycl opent an-5, 7-di hydro-| H

i m dazo[ 4vB6-2bjd/asekab] - 6- one; or according to actual | UPAECT@EPROSIoai3NZ e 2- (5
WO 2006/ 032519 PCT/ EP2005/ 010312 - 26 Isobutyl 2H pyrazol - 3-yl)
-spiro-5,7-di hydro [ cycl opent ane-1' imdazo [ 4,5- f]indol]-6(3H)-one;
6- (5-Methyl-1 H pyrazol-3-yl) -3, 5- d@ﬁydro IFLbenzo [ 1,2-d;4,5-d]

di i mi dazol -2- one; 5

2-(4,5-D nethy%,lH-pyrazo §§yl) 7, 7-di met hyl -5, 7-di hydro-| Hi m dazo[ 4, 5-
f]i ndol - 6- one; 7°7-Di neth [ 5- (3-nethyl-butyl)-1H pyrazol -3-yl]

-5,7-di hydro- 1H imdazo [4,5-J] indol-6-o0ne; 2-

(5- Et hyl - )-7,7-di net hyl -5, 7-di hydro- 1H i m dazo

L2 5o f]sfaﬁia%%g&kh&;%%xaw&

7, 7- D net hyl - 2- (1H pyrazol - 3-yl ) -5, 7-di hydro- 1Hi m dazo [4, 5-fl

i ndol - 6- ON&_Bthy 1 2-(5- methoxy—lH yrazol-3- yl) -7,7-dimethyl-5,7-dihydro-3 H-

2-(5-Cyclopro y 1H—px{? gg )-7, dlnethyl 5 7-di hydro-1Him dazo [4,5-
f 1 indol - 67% o[4,5-flindol-6-one; a

2- (5-1sopropyl - 2H—pyrazo| 3-yl)-7,7-dinethyl -5, 7-di hydro-1H-i m dazo [4, 5-

15 f i nd B V4 I
15, 758 etF AMYAT o e lare TSR e ST .
(1H—pyrazohnﬁéyb}%iiﬁhddﬂ&@mﬂrahydro i m dazo [4,5-9g] quinolin-6- one; 20

2- (5-Cycl opropyl - 1H pyrazol -3-yl)-8,8-dinethyl-1,5,7,8-tetrahydro-i m dazo[ 4
, 5- 0] qU|noI|n 6- one . .
2- (5-1 sopr oyetherenhyadiment.of the inventipngretherrpmppugdsofforaplah yEEsP ni dazo
[4,5- g] quinolin-6-one; WO 2006/ 032519 PCT/ EP2005/ 010312 -27

R’ is alkyl;
R*is hydrogen or alkyl;
10 R’ is hydrogen, alkyl or (Cs-Cs)-cycloalkyl;
Xis -C(0O)-; and
Yis -CH,-CR'R> or-CRR’-CH-.

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

R'is alkyl;
15 R?is hydrogen or alkyl;
R®is hydrogen, alkyl or (Cs-Cs)-cycloalkyl;
Xis -C(O)-; and
Y is -NH-.

Such compounds are for example:



2- (2H pyrazol -3-yl)-spiro-5, 7-di hydro [cycl opentane-1',7-im dazo [4, 5-f]
indol] - 6(3H)-one; 2-(5-I1sopropyl-2H pyrazol-3-yl)-spiro-5,7-di hydro

[ cycl operweaneocld32si9 i m dazo [4,5-f] indol] -6(3H)-one; BCT/EP2005/010312

2- (5-Propyl - 2H pyrazol - 3-yl )-spiro- 5 7-di hydro[ cycl opentane-1', 7-i m dazo[ 4,
5- f]lindol]-6(3H) -one; 7,7-D methyl -

(5-trifluoronethyl - ZFprrazoI 3-yl)- 5 ?”dlhydro- | H

i m dazo[ 4, 5-f]indol - 6-one; and

i aazol 4 B VRIS BRSNS S e s VR PRV ent s on 1 < the

use of one dfdiinhidazobRicomi aigl conpounds for the manuf acture of a nedi canent
for the treatnment of cancer:

3-Met hyl - 6- (5- net hyl - 1H-pyr azol - 3-yl , 5-di hydro-1 H benzo [ 1 2-d; 4,5 d']
di i mi dazol -32Lsepepyl 6-(5-methyl-1H-pyrazol- —yl) ’3,5-dihydro-1H-benzo[1,2-d;4,5

3- Isopropyhfﬁh&gdﬁglbkalH-pyrazol 3-yl)-3, 5- dlhydro | H benzo[ 1, 2-d; 4, 5-
d'] diimdazol-2-one; 5 -Ethyl- 7,7- dinethyl-2- (5-nethyl-

1H pyrazol - 3-yl ) -5, 7-di hydr o- 3H—|n1dazo [ 4, 5- ] i ndol - 6- one;

5- Et hyl - 7, Tadbth@tdiy odZmendtof phiedpydntidn-apy the zompdupdy of-formduldi jwttr@n 3H- | m dazo
[4,5- 20 f]indol -6-o0one; 5,7,7-Trinethyl-2-(5-propyl -2H pyrazol - 3-yl)
-5,7-di hydro-3Him dazo [4,5- f] indol-6-one; 5-Ethyl-2-

(5-i sobut yl - 2HRis azol - 3-G(P)-alkyl7- di met hyl - 5, 7- di hydr o- 3H i ni dazo [4, 5-f]

i ndol - 6- one; WD 2006/ 032519 PCT/ EP2005/ 010312 -28

2- (5-1sobutyl - Zg-pyrazol 3-yl)-5,7,7-trinethyl -5, 7-di hydro-3H i m dazo [4, 5-
f] indol - 6- one;:R"is hydfogen or alkyl;
5,7, 7-Trimet hyl -2-(1H pyrazol -3-yl)-5, 7-di hydr o- 3Hi m dazo[ 4, 5-

L pyr azol -5, y1ly 8, 7 RHRP Ol (st g
Xis -CH,-; and
10 Y is -CH,-CR*R’-, -CR'R’-CH,- or -CR'R’-.
Such a compound is for example:

1-[7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-y1)-6,7-dihydro-3H-imidazo[4,5-
flindol-5-yl]-ethanone.

Another embodiment of the invention is a medicament containing one or more
15 compounds of formula I, with the proviso that, if R' and R* are hydrogen, X is-
C(0)- and Y is -CR*R’-; whereinR* and R® are methyl; then R® is hydrogen, (C,-
Ce)alkyl or (C5-Cg)-cycloalkyl, as active ingredients together with pharmaceutically

acceptable adjuvants

Another embodiment of the invention is a medicament containing one or more
20 compounds of formula I, wherein R® is hydrogen, (C,-Cs)alkyl, (Cs-Cs)-cycloalkyl
or fluorine, as active ingredients together with pharmaceutically acceptable

adjuvants



5 f]indol - 6-one;

5-Et hyl -7, 7-di net hyl - 2- (1H pyrazol - 3-yl ) -5, 7-di hydro-3H i m dazo [4, 5-fl

i ndol - 6- woepodd32sikt hyl - 7, 7-dinmethyl- 2 - (5 -propyl - 2IFcpprPa®sio10332 - yl ) -
5,7-di hydro-3H imdazo [4,5- f ] indol-6-one; compound with acetic acid,
10 5-1sopropyl -7, 7-di met hyl - 2- (5- net hyI 2H- pyrazol -3-yl)-5, 7-di hydro-1 H

i mdazo [4,5- f] indol-6-one;

5-1sopropyl -7, 7- di net hyl - 2- ( 5- propyl 2H-pyrazo| 3- yI) 5, 7-di hydro- | H
|mdazo[45 i ndol - 6-one; .7, 7: Di net h I-2H— razol 3-yl)

-5 pr opyl - WAtBF%WLBSIWﬁDE of i TVGRYT B, 5 TroplABGTL BouBIg SheEr ok

7, 7- Di et hy¢m~5panrrdp;df-famﬁ15a hrdpytin R-ipylalz of -G G)HlkB, %- atiting drepedBéhts | ni dazo

Eg ?rﬂ‘l Lg?tg’ t?‘ﬁlo‘?ﬁ}iﬁ-ﬁ%ﬁ%g%fcag; ‘%@@X@Pﬁ%}ro 3H imdazo[4,5

f]indol - 6- one;
S5-I 'sopropyl AIZOt?leld EBbiend of hd {ﬂVElllM Q@h@ﬂkca&é‘hpx&ﬁgﬁkn oﬂz/é &7 mhofe di hydro-

1H imdazo [4,5 -fl ] I ndol - 6- ong; yl -

(5-trifl uor SRR RS 2 faxpala by Wh,erﬂn)R i, aﬁgda Mﬁtwe mgq-edlff%sda%hf[w@ J]
i ndol - 6- onephRa280RAIDBR A HPEAdjE2005/ 010312 - 29

5 7, 7-Trinmet hyl -2-(5-trifluoronethyl-2H pyrazol -3-yl)-5, 7-di hydro-3H
i mdazo [4,5- f] indol-6-one;

5- Et hyl - 2- (Snothehenybotldnpytr af dhe 3inyédtion, 7s dheratshydf 5p7-ofi Ihyed fallBting

i mdazo[ 4 5-
Syl - 7, 7Rl AR BranBffate of g medicamept for the treatmeniof ngersy |y o1y
i mdazo [4 5-1] |ndoI 6- one; Anot her enbodi ment of the inventionis a

glr ECFSE } f O%g’lﬁniéﬁ:%@r @in@ﬂlyPQHt;hﬁazoql—gmeg@@ e rah paihdddzo[aherein R is
y -
o e

1-[7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-6,7-dihydro-3H-imidazo[4,5-
flindol-5-yl]-ethanone;

8,8-Dimethyl-2-(5-methyl-1H-pyrazol-3-y1)-1,5,7,8-tetrahydro-imidazo{4,5-

g]quinolin-6-one;

15 2-(5-Isobutyl-2H-pyrazol-3-yl)-8,8-dimethyl-1,5,7,8-tetrahydro-imidazo[4,5-

glquinolin-6-one;

7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-imidazo[4,5-f]indol-

6-one;

2-(5-Isobutyl-2H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-f]indol-
20 6-one;

2-(5-methyl-2H-pyrazol-3-yl)-spiro(7,7-cyclopentan-5,7-dihydro-3H-imidazo[4,5-
flindol]-6-one; or according to actual JTUPAC nomenclature 2-(5-methyl-2H-
pyrazol-3-yl)-spiro-5,7-dihydro[cyclopentane-1',7-imidazo[4,5-f)indol}-6(3H)-

one;

25 2-(5-Isobutyl-2H-pyrazol-3-yl)-spiro[7,7-cyclopentan-5,7-dihydro-1H-

imidazo[4,5-f]lindol]-6-one; or according to actual IUPAC nomenclature 2-(5-



10 by a) reacting a conpound of fornmula Il R X NNH2 Y NH fornula I,
15 wherein R is alkyl or -C(O-al kyl and X and Y have the significance
gi ven abwoaodan32§iernula |1; with a conmpound of fornula PCI/EPOONEIB A R
20 formula I'll, wherein Ais -OH -d, -Hor -OWw and R2 and R3 have the
significance glven above for fornmula |I; 25 to give the conpounds of
formula |, WD 2006/ 032519 PCT/ EP2005/020312 -30 R~ H N: NN NHY NR3
R2 formJIaI 5 wherein R is alkyl or -C(O-alkyl and R2, R3, X and Y

have the si | ce abov f 0 la | |sol at| ng said
conpound of 93913 Wﬁ?ﬁ H’Yr'f”r%g éplf%ggfcﬁéﬁrﬁi%ﬂf’@ta‘% 7-4pidggolP- desired,
converting flindohft&3&l)plmar maceut ically acceptable salt.

6-(5-Methyl-1H-pyrazol-3-y1)-3,5-dihydro-1H-benzo[1,2-d;4,5-d"] diimidazol-2-

one;

5 2-(4,5-Dimethyl-1H-pyrazol-3-y1)-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-
flindol-6-one;

7,7-Dimethyl-2-[5-(3-methyl-butyl)-1H-pyrazol-3-yl]-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;

2-(5-Ethyl-4-methyl-1H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-
10 flindol-6-one;

7,7-Dimethyl-2-(1H-pyrazol-3-yl)-5,7-dihydro-1H-imidazo[4,5-f]indol-6-one;

2-(5-Cyclopropyl-1H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-1H-imidazo[ 4,5-
flindol-6-one;

2-(5-Isopropyl-2H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-
15 flindol-6-one;

8,8-Dimethyl-2-(5-propyl-2H-pyrazol-3-y1)-1,5,7,8-tetrahydro-imidazo[4,5-

gJquinolin-6-one;

8,8-Dimethyl-2-(1H-pyrazol-3-yl)-1,5,7,8-tetrahydro-imidazo(4,5-g] quinolin-6-

one;

20 2-(5-Cyclopropyl-1H-pyrazol-3-yl)-8,8-dimethyl-1,5,7,8-tetrahydro-imidazo[4,5-

glquinolin-6-one

2-(5-Isopropyl-2H-pyrazol-3-y1)-8,8-dimethyl-1,5,7,8-tetrahydro-imidazo[4,5-

glquinolin-6-one;



The conpounds of forrmula I, or a pharnmaceutically acceptable salt thereof,
which are subject of the present invention may be prepared by any process
known t o wWe 20egpkileabl e to the preparation of chem cal | yerairatosmiaserrpounds.
Such processes, 15 when used to prepare a conpound of the formula |, or a
pharmaceutical l y-acceptable salt thereof, are illustrated by the foI | owi ng
representative schenes 1 and 2 and e%rrpl es in which, unless otherw se
stated, X, Y, R, R2 and R3 have the S|gn|f|cance gi ven herein before.

or gant ¢ eheneE PR B RO TR ar ) T N ey BR6RC 507

descri bed wi(3H)-onéghe acconpanyi ng exarrpl es. Alternatively necessary
starting nmaterials are obtainable by anal ogous procedures to those
illustrated which are wthin the ordi nar%yskll of an qrganl c chem st. The
benzi ni daz & &-Ispprypelydilanragpl-p obntmize-5.7 chydsel FAepaaEISyL i f f er ent synt heti ¢
pathvvays i fdescribed in the literature (Mertens, A, et
: f} gb&gﬂhﬁlog]‘?@@ 307) 1279-1287; DE 35 31 678). One route for
the preparatlon of corrpounds of formula I (Scherre 1) starts from diam nes
of fosmul a J{5-phipgh2i8g5yroe]-B aaicémeb-9i7t dihpdd hgalypértareel dsinfidompbiinds  of
formula 111 V\:B zggﬁls OH), acid chlorides (Ais d), aldehydes (Ais H),
met hyl carfﬂ)1 @ t( P2 s Owe) or activated esters (Ais e.g.
hydr oxybenzotri azole). For 30 detailed procedures see the literature cited

7 o e RSO A P el B N & Sl & 11 are

commer ci al lipidazal 4. =flindobio-eneegndan be prepared by standard procedures of

organic chemstry (see e.g. Stanovnik, B., and Svete, J., 5 Science of
Synthesi s 12 gz(%)y%ﬁ))propyl JZ—lS%VraZOI% yl? %)Il;]l(l:‘ioe gsﬂéllhogro?cyd%p%ﬁtgng ll'cﬁr bonyl
10 imidazo[4,5-f]indol]-6(3H)-one.

Another embodiment of the invention is the use of one of the following

compounds for the manufacture of a medicament for the treatment of cancer:

3-Methyl-6-(5-methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[1,2-d;4,5-

d']diimidazol-2-one;

15 3-Isopropyl-6-(5-methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[1,2-d;4,5-

d']diimidazol-2-one;

5-Bthyl-7,7-dimethyl-2-(5-methyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
f]indol-6-one;

5-Ethyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
20 f]indol-6-one;

5,7,7-Trimethyl-2-(5-propyl-2H-pyrazol-3-y1)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;

5-Ethyl-2-(5-isobutyl-2H-pyrazol-3-y1)-7,7-dimethyl-5,7-dihydro-3H-
imidazo[4,5-f]lindol-6-one;



conpound with hydrazine (see e.g. WD 04/032928 or van Herk, T., et al., J.
Med. Chem 46 (2003) 3945-3951) or 1, 3-dipolar cycloaddition between a

di azo cownpawwh3asid an acetyl ene (see e.g. Sewal d, N., ecCctairosbish gs Ann.
Chem (1992) 947-952). Pyrazoles of fornmula Il wherein R3 is al koxy can
be prepared either via 10 the 5-hydr OX%; pyrazol e- 3-carboxylic acid esters
(see e.g. Chi, H et al., Chem Pharm Bull. 31 (1983) 1228-1234) with
subsequent O al kyl ati on of the 5-hydroxy group wth al kyl hal ogenides in

t he presence, o b such.3s.c i um car.bonat A irke_in solvents
such as di r?éﬁﬁlﬁpg‘&y@ﬁf@ga ),'gﬁlls]lﬁ%{“ﬁ%ﬁylb%g?ﬁlgﬁdf%?gloﬁlggﬁﬁ%? and the like
(see e.g. WnO3LO35865) or according to the 15 procedure of Martins,

MA P., et al., Synthesis 15 (2003) 2353-2357. And pyrazoles of fornula

Il wherein R3 is alkylsulfanyl can be prepared via the corresponding
oxo- ket ene B7{7RT orcBy Bs(1&&1@5@&1&11-&9}’11-5,7“&%&58;31‘#“?@.14%2%@5aﬁ1.n, Oﬁgtornéhedr on 59

(2003) 2631-2639. Alternatively to Schene 1, the 5-al koxy- or

5-al kyl sul fanyl - pyrazol e noietjes of oupds, of fornul.a I, .wherein R3 is
al koxy or aﬁ4237|-7£ume§w§r|2;<5claﬁ'hﬂé1 G’VFar?f’f'g‘g@égz"ﬁ]@y(jféﬁé’?{ig?ldgzeoc%’ghce of

react gon stﬁeiﬂaola@oae,scri bed in WD 03/035065. Pyrazoles of fornula |11
wherein R2is hydrogen, R3 is trifluoronethyl and A is hydroxy can be
prepared in a three step procedure according to Schene |a: condensation of
4,4, 4-tri f | aditbylt27-dithethyl- 3~ 1H3ybazobpobli- DAallndro- 3k inidezdl §81/Haolks- under
acidic conditions, oxidative degradation of the furan ring with potassium
25 permanganhate to the carboxylic acid functionality (see e.g. Duric,

SW, et al., J. Md. Chem 43 (2000) 2975-2981; Jia, Z.J., et al.,

Bi oorg. Meds ey 7 dehbih 112(SW)zmpf[&zdlBﬁﬁ)6;7-mhyﬂltot-3HdmR1a,zomS-al A
Med. Chem 46 (2003) 5295-5 1 h_land cl eavage of the benzyl protecting
group pr oviAEsolfeongeampayng With 35tio?d%et hyl - 2H  pyr azol e- 3- car boxyl i ¢
acid. WD 2006/ 032519 PCT/ EP2005/010312 -32 F F NH2 F KMW\O4, F NH HCl, O

acet e F Sj-IsoEIgrgﬁlylw,l}!d\{\r@ltet%grl—Z—(5—methy1—2H -pyrazol-3-yl)-5,7-dihydro-1H-

imidazo[4,5-f]indol-6-one;

5-Isopropyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-

imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-y1)-5-propyl-5,7-dihydro-1H-
15 imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-5-propyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-

imidazo[4,5-f]indol-6-one;

5-Bthyl-7,7-dimethyl-2-(5-trifluoromethyl-1H-pyrazol-3-y1)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one;

20 5-Isopropyl-7,7-dimethyl-2-(5-trifluoromethyl-2H-pyrazol-3-yl)-5,7 -dihydro-1H-

imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-5-propyl-2-(5-trifluoromethyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-

imidazo[4,5-f]indol-6-one;



FOOOI /' I1'\ FFFN OHFF \NONa, NHB FNMN OH NHO Schene |a
This procedure involving the N-benzyl or alternatively the p-nethoxybenzyl
group (Swbraswemsyam C., Synth. Conmmun. 25 (1995) 761- 7PdTaP2005ten3nedi at e
protecting 5 group can be also applied for preparing other pyrazoles
needed as starting material. Conpounds of forrmula Il wherein Xis -C(O)-
R is hydrogen or alkyl and Yis -CRARS or -NH can be prepared in an
anal ogous manner as described in Mertens, A, et al., J. Med. Chem 30

1987) 1279- t 2 (1989
Yreh )1491 744 ri‘?‘%@%g'?[(éga‘g %Té“éé]@g 2%?122%[6%}'\@%7 d‘qh’i' 3, gsgs, 5257A, us
4, 863, 945A amaddzs| 45>-9I85]ol48éne; Conpounds of formula 11 wher ein Xis -C(O-

or -CH2-, Rl is hydrogen or -C(Oal kyl and Y is -CR4R5- can be prepared
according to DE 36 42 315. And furthernore the con7'po.unds of formula Il
wherein X i $-Edytp-(Supethoyp 1 H-ragok-3p iy dylimetyl-ak§ihyded ¥ i s - CR4RS- CH2-
or - CH2- CRARSid2bE, Sl€skddleend; AndE 37 01 277. 15 For instance, the diam nes
of formula Il, wherein Xis -C(O-, R is hydrogen or alkyl and Y is
-CR4R5, are narred Ila and can be synt hesi zed according to US 4,666, 923A,
DE 34 50 163-BtheH-Kerdiareshyl A-(5-@kthalsulfanyl-1Mepyrafddenyl)-3(Y-dib§do) 1H1279- 1287 as
shown in Scher az%P 5—@?@?&96@/ 032519 PCT/ EP2005/ 010312 -33 RA RS RA RS R4 R5
CN Step 1 5

Another embodiment of the invention is a process for the preparation of the

compounds of formula I, wherein

R is alkyl or -C(O)-alkyl;
10 by

a)  reacting a compound of formula I

formula 17,

15 wherein R is alkyl or -C(O)-alkyl and X and Y have the significance given

above for formula I;

with a compound of formula 111,

O N
/" NH
A FNge
20 R®
formula I11,

wherein A is -OH, -Cl, -H or -OMe and R* and R’ have the significance given
above for formula I;
25

to give the compounds of formula I,



1\CN R2L, R3L, 1 CN H2SO4 NH H2SO4, HNOG3 02N/ NH NaCH OO R5 R4 RS R RS
RAN\ Step 41\ Step 5\ OStep 6 O RL, NaH 1/ N NaCH Br2 O2N H 2N 1
H2l Pd, C widNodk/B251a R4 5 R4 RS NR R5 02N\ R Step 7 Oprti/EP28smm382 002 O
Step 9 1/ 0 Ac20 ~~ )E-N AcOH, HNOB /"N N NOHHN HR HRL R R4 R5 Step
10 2N 1\ O H2/Pd, CHNNI la R Schenme |Ib In schenme 1b, R, R4 and RS
have the significance as given above for"Tormula | and L represents a

| eaving group as e.g. iodine, bromne, chlorine, triflate and the like. 5

In an alternative procedure diam nes of fornula Ila, wherein RL is alkyl,

can be obtained by an al kylatipn of diamnes of fornmula Ilb (conpounds I
wherein Xis - C(O-, R is hyaf\ogen ang Y is -CR4R5,) as shown in schene

lc. 2 R2 R3 HZNmHZNHZNJNﬁN H-ilDVF HN T O N

X Y
\, —
R
formula I,
5 wherein R' is alkyl or -C(O)-alkyl and R% R’, X and Y have the significance

given above for formula I;
b) isolating said compound of formula I from the reaction mixture, and

10 ¢) ifdesired, converting it into a pharmaceutically acceptable salt.

The compounds of formula I, or a pharmaceutically acceptable salt thereof, which
are subject of the present invention may be prepared by any process known to be
applicable to the preparation of chemically-related compounds. Such processes,
15 when used to prepare a compound of the formula I, or a pharmaceutically-acceptable
salt thereof, are illustrated by the following representative schemes 1 and 2 and
examples in which, unless otherwise stated, X, Y, R, R* and R’ have the significance
given herein before. Necessary starting materials may be obtained by standard
procedures of organic chemistry. The preparation of such starting materials is
20 described within the accompanying examples. Alternatively necessary starting
materials are obtainable by analogous procedures to those illustrated which are

within thie ordinary skill of an organic chemist.

The benzimidazole ring system of formula I can be formed by different synthetic
pathways in analogy to methods described in the literature (Mertens, A., et al., J.
25 Med. Chem. 30 (1987) 1279-1287; DE 35 31 678).

One route for the preparation of compounds of formula I (Scheme 1) starts from

diamines of formula II which can be reacted with carboxylic acids (compounds of

formula IIT wherein A is OH), acid chlorides (A is Cl), aldehydes (A is H), methyl

carboxylates (A is OMe) or activated esters (A is e.g. hydroxybenzotriazole). For
30 detailed procedures see the literature cited above.



21 lib Hlla Schene Ic 10 Diamnes of fornmula Il1b can be synthesized

according to schene | b under om ssion
conpoundswofoéan3ediba |

whi ch are hydrogenat ed and subsequently cyclized with acetic acid or
hydrochloric acid to the desired benzim dazol e derivative. For detailed 15

procedures see Mertens, A, et al., J.-#kd. Chem 30 (1987) 1279-1287;

of step 5. Another synthesis of
(Scheme 2) starts fromnitro- compompd@siov3nr V

DE

35 31 678. WD 2006/ 032519 PCT/ EP2005/ 010312 -34- HNN R OR3 /N NH RZ
XY N2 Rl H\/H R~ NN NNH X/ /NNO2YNR31XZR Y ]a NH |

ONH R2

10

15

20

25

~NH N ~NH
X\ + - — /
Y NH, A R N
R2
i m i

Scheme 1

Pyrazoles of formula III are commercially available or they can be prepared by
standard procedures of organic chemistry (see e.g. Stanovnik, B., and Svete, J.,
Science of Synthesis 12 (2002) 15-225), e.g. condensation of a 1,3-dicarbonyl
compound with hydrazine (see e.g. WO 04/032928 or van Herk, T., et al., J. Med.
Chem. 46 (2003) 3945-3951) or 1,3-dipolar cycloaddition between a diazo
compound and an acetylene (see e.g. Sewald, N., et al., Liebigs Ann. Chem. (1992)
947-952). Pyrazoles of formula III wherein R’ is alkoxy can be prepared either via
the 5-hydroxy-pyrazole-3-carboxylic acid esters (see e.g. Ochi, H. et al., Chem.
Pharm. Bull. 31 (1983) 1228-1234) with subsequent O-alkylation of the 5-hydroxy
group with alkylhalogenides in the presence of a base such as caesium carbonate
and the like in solvents such as dimethylformamide (DMEF), N-methyl-
pyrrolidinone (NMP) and the like (see e.g. WO 03/035065) or according to the
procedure of Martins, M.A.P., et al., Synthesis 15 (2003) 2353-2357. And pyrazoles
of formula IIT wherein R’ is alkylsulfanyl can be prepared via the corresponding
oxo-ketene dithioacetals according to Mahata, P.K., et al., Tetrahedron 59 (2003)
2631-2639. Alternatively to Scheme 1, the 5-alkoxy- or 5-alkylsulfanyl-pyrazole
moieties of compounds of formula I, wherein R is alkoxy or alkylsulfanyl, can be
introduced by another sequence of reaction steps as described in WO 03/035065.
Pyrazoles of formula IIT wherein R* is hydrogen, R’ is trifluoromethyl and A is
hydroxy can be prepared in a three step procedure according to Scheme la:
condensation of 4,4,4-trifluoro-1-(2-furyl)-1,3-butanedione with benzyl hydrazine
under acidic conditions, oxidative degradation of the furan ring with potassium
permanganate to the carboxylic acid functionality (see e.g. Djuric, SW., et al,, J.
Med. Chem. 43 (2000) 2975-2981; Jia, Z.J., et al., Bioorg. Med. Chem. Lett. 12
(2002) 1651-1655 ox Pruitt, J.R., et al., J. Med. Chem. 46 (2003) 5298-5315) and
cleavage of the benzyl protecting group provides the desired 5-trifluoromethyl-2H-
pyrazole-3-carboxylic acid.

V N,



R3 Schene 2 Conpounds of fornulas IV and V wherein Xis C(O, R is hydrogen
or alkyl and Y is -CR4R5, -NH can be prepared in an anal ogous nanner as
descri bedworrosdasesans, 5 A, et al., J. Med. Chem 30 (Ped@mp20020931287; von
der Saal, W, et al., J. Med. Chem 32 (1989) 1481-1491; DE 34 17 643; EP O
318 902. Conpounds of formulas 1V and_,V with wherein Xis C(O or -CH2-,

Rl is hydrogen or -C(Oal kyl and Y i s”32CR4R5- can be prepared according to
DE 36 42 315. And furthernore the conpounds of formula Il wherein X is
C(O or -CH2-, R is hydrogen or alkyl and Of is -CRARS- CH2- or

- CH2- CRAR5- are described in DE 37 §%.277. The conpoundsygecording to the
present inventi on_ ey exi gt\i n t he Nbr mcef theiry, phgr mesetHej cal | y
acceptabl e salts. thar aceut iZ4ll y dtgep bhe wurt” refers to
conventional acid-faddi tillon sal tsgthat retain_the bi gi cal effectiveness
and properties of tRe c?orrpounds for mul and are forned from suitable
non-toxi ¢ 15 organi ¢c\gF inorganic acids. S e acid-addition salts include
t hose derived from t'Rorgani ¢ aci ds such as hydrochl oric acid, hydrobromc
acid, hydroiodic acid,”/ ‘sulfgwic acid,Fswd fam c acid, phosphoric acid and
nitric acid, and those derftvedyfgom ni c aci ds such as

p-t ol uenesul f oni ¢ acid,’) napht haJ—ene ul fqrii & acpd, naphthal enedi sul fonic

aci d, nethanesul foaC| d, ethanesul fonirg”acfd and the like. 20 The

cheni cal nodificaties# of a pharmaceutical "comBound (i.e. a drug) into a
salt is a technique well known to pharmaceutical chem sts to obtain

i nproved physical and chem cal st aggg%%%ghygr oscopicity, flowability and

solubility of conpounds. See WO 200 PCT/ EP2005/ 010312 -35 e.g.
Stahl, P.H , and Wernuth, G, (editors), Handbook of Pharmaceutical Salts,

Verlag Hel V’?ltuk %?oc%ﬁﬂ@lﬁ@olﬁﬁg @he(N'—'ﬂQﬁ% 26 Aledinat(200@) PheBastbehzylRirdup et

al . Organj c, Proc (200 4 .ormul a |
can contai nt S&H@n&ny%‘vgr’§V“€:(1hpPH}m‘Hén%5eg§g%zbslcsz?ﬁfé‘ﬁnﬁggﬁg %r[ogeg Bt in a
racemsC or grdupBaObd Alsdpplied i prepdriigothehpymacdentedsd eavariag nsepéalat ed
according to known nethods into the enantioners. For instance,

E

Compounds of formula II wherein X is -C(O)-, R! is hydrogen or alkyl and Y is
~CR*R® or -NH- can be prepared in an analogous manner as described in Mertens,
A., et al., J. Med. Chem. 30 (1987) 1279-1287; von der Saal, W., et al,, J. Med.
Chem. 32 (1989) 1481-1491; DE3417643; EP 0318902, US 4,666,923A,

10 US 4,695,567A, US 4,863,945A and US 4,985,448A.. Compounds of formula II
wherein X is -C(O)- or -CH,-, R' is hydrogen or -C(O)alkyl and Y is -CR*R’- can
be prepared according to DE3642315. And furthermore the compounds of
formula IT wherein X is -C(O)- or -CH,-, R' is hydrogen or alkyl and Y is
-CR*R’>-CH;- or -CH,-CR*R’- are described in DE 37 01 277.

15 For instance, the diamines of formula II, wherein X is -C(O)-, R' is hydrogen or
alkyl and Y is -CR'R’, are named Ila and can be synthesized according to
US 4,666,923A, DE 34 10 168 and Mertens, A., et al., J. Med. Chem. 30 (1987)
1279-1287 as shown in Scheme 1b:



di astereoneric salts which can be separated by crystallization are forned
fromthe racemc mxtures by reaction with an optically active acid such
as e.g. Dwvoanodos2zianphorsul fonic acid. Alternatively separatreas/oof3iz he
enanti omers can al so be 10 achi eved by using chromat ography on chiral

HPLC- phases which are commercially aﬁgilable. Phar macol ogi cal activity The
conpounds of formula | and their pharnaceutically acceptable salts possess
val uabl e pharmacol ogi cal properties. It has been found that said conmpounds

show 15 activity as inhibitegsrof the Aureaetarki nase farrilyR also show
anti-proliferatvevaceitvi t Bsecquent | onpeunds o epf esent
i nvention ar fulrim.th Qprapwqand @v&nmmmn(gj ses with

known over - expressi on*f kinases of the Aurpra fanily prefer bly Aurora A,

especially in the therapyand / or preventRomof illnessesrientioned

above. The actsewnity of eseniigqm) @ as i Aihi to;{%@@ t he
nal

Aur ora Ki nasevabreedi | yo,i nst reated by tEN ol | owrarrg Rj assay:
| C50 deternination for inhibitors of Aurora A (96 NWP—ELISA)RAssay
principle Aurora Ais a §er|ne threoni ne kinase, involved in spipdle

assenbly and 25 chro 8" segrggat i onon §says&§ aA Ly

ELI SA-type as eré |o—onxt§ﬁﬁg*su st C KB N
phosphoryl at ed*® Pho j yﬂation i's detedte b}1perOX|da§e ( PODx' | abel | ed
pol ycl onal anti body (PAK<WLIg>S—IgG—POD) and phosphopepti de nonocl onal WO
2006/ 032519 PCT/ EP2005/ 010812, -36 anti body (Mab) (MAK<P-GSK>M 27E5-1gG) .
The assay is valjcat ed" 0 - deternination. Materials Assay plates
96-wel | pol ystyi-gpe p 5 treptaV|d|n coated, 5 Sanples 10 mMin

di et hyl sul f oxi de ( ) furmra A-His-4 C—ternlnally Hi sti di ne4

(Hi s4)-tagged Aurora A

Scheme 1b

In scheme 1b, R}, R* and R’ have the significance as given above for formula I and L

represents a leaving group as e.g. iodine, bromine, chlorine, triflate and the like.

5 In an alternative procedure diamines of formula Ila, wherein R' is alkyl, can be
obtained by an alkylation of diamines of formula IIb (compounds II wherein X is -

C(0)-, R! is hydrogen and Y is -CR*R?,) as shown in scheme 1c.

R 3
R 3 R
H,N R H,N
o RIL, NaH, DMF ol
H,N N\ HN N\ 1
H na R
Iib
Scheme 1c
10 Diamines of formula ITb can be synthesized according to scheme 1b under omission

of step 5.

Another synthesis of compounds of formula I (Scheme 2) starts from nitro-
compounds IV or V which are hydrogenated and subsequently cyclized with acetic
acid or hydrochloric acid to the desired benzimidazole derivative. For detailed
15 procedures see Mertens, A., et al, J. Med. Chem. 30 (1987) 1279-1287;

DE 35 31 678.



full-length protein, stock solution 0,7 ng/m, final <conc.: 250ng/m

PKB- GSK2 bi otinyl ated peptide derived fromhuman GSK3- 10 al pha sequence

( Bi ot i n- SGBANKBBEAEPGG CONH2), stock sol ution 600M fi mal/EPees/0103200 nM

PAK<M | g>S-1gG POD Anti-nouse 1gG horse radish peroxidase(HRP)- Iinked

Anti body, diluted in 3% BSA/PBS-T 15 (1:10000), (Cell Signaling, Cat. No.:

7076)  MAK<P- GSK>M 27E5- 1 gG Phospho- GS -3-al pha (Ser 21) (27E5) Monocl onal

Ant i body, st ock solution 1,85nmgy/mM, diluted in 3% BSA/PBS-T (1:6000),

final conc.: 0,31g/m, (Celld Signaling, 20 Cat. No.: 9337B) ATP

Adenosi ne-5' - tri phosphat eNr diluted in kinase buffer, (Roche

Di agnostics GrbH, Cat g No L R531- 001, ), final conc.: 4MTRI' S

2- Ami no- 2- hydr dxymet hy - propoanedi ol 25

("tris-(hydroxy -@mindﬁethane") (MERCK , Cat. No.: 108382.2500) BSA

Bovi ne Serum Albu raction V, fatty acid free (Roche D agnostics GrbH,

Cat. No. 910022% notriplex 11 (di-Sodi;,um EDTA di -Hydrate), 120 30

M (MERCK, Cat. No,; 1. 0§418 1000 BTS buf f'er ABTS

(2,2'-azino-bis(3- e%yl benzt hi azol i ne-6- sul f Qni '

Di agnosti cs Gn‘gH Cat. No.: 1204530) WO 2008/ 03
di

H)) 16.7 ny/nm (Roche

2 65/010312 -37
"o ng/

ABTS tablets g sol %ZABTS tablet in 50 M, -0
Y NH 7
"o /N\NH
R = -
Scheme 2

Compounds of formulas IV and V wherein X is C(O), R' is hydrogen or alkyl and Y
is -CR'R®, -NH- can be prepared in an analogous manner as described in Mertens,
5 A., et al., J. Med. Chem. 30 (1987) 1279-1287; von der Saal, W., et al., J. Med.
Chem. 32 (1989) 1481-1491; DE 34 17 643; EP 0 318 902. Compounds of formulas
IV and V with wherein X is C(O) or -CHa-, R is hydrogen or -C(O)alkyl and Y is -
CR'R®- can be prepared according to DE3642315. And furthermore the
compounds of formula II wherein X is C(O) or -CH,-, R' is hydrogen or alkyl and
10 Y is -CR*R>-CH,- or -CH,-CR*R’- are described in DE 37 01 277.

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
refers to conventional acid-addition salts that retain the biological effectiveness and
properties of the compounds of formula I and are formed from suitable non-toxic
15 organic or inorganic acids. Sample acid-addition salts include those derived from
inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from
organic acids such as p-toluenesulfonic acid, naphthalenesulfonic acid,
naphthalenedisulfonic acid, methanesulfonic acid, ethanesulfonic acid and the like.
20 The chemical modification of a pharmaceutical compound (i.e. a drug) into a salt is
a technique well known to pharmaceutical chemists to obtain improved physical

and chemical stability, hygroscopicity, flowability and solubility of compounds. See



sol ution

(ABTS buffer) (Roche Diagnostics GrbH, Cat. No.: 1112422

) 5

Tween 20 Pol ysorbat 20 (Roche Di agnostics GrbH, Cat. No.: 10006394-001)
DTT 1, 4- Dvohatdsesapt ol (Roche Di agnostics GrbH, Cat. NeCcT/EP3W30HT)31MgCL2 X
6H20 MERCK, Cat. No.: 105833.1000 10 Ki nase buffer 50 M TRI'S, 10 nmM

MyC12,1 nmM DTT, O, 1%

PBS( Phosph
di ssol ved
for 1C50 d

Tween 20, pH 7,8 PBS-T (= Wash buffer) (PBS-T) 10 g/l

ate buffered saline) with 0033% Tween 20 3% BSA/ PBS-T 3 % BSA

in PBS-T 15 Method This assay is perfornmed in 96-well f

et er.m Lon. W 5 sanpl es,. a ith 8 ncentr.ati on
oot ol ot odes S BEE0et WeehsBRi T, Wtirebiia Findb b OF PRRRERHIAN 08,
WO 2006/ 0325tlg Hdatr&R200binditD 3R (VBEA] 2idchy (80@)7018 Basti® R.1., &P alLA NC RS a
RS a Sla Sl 'Pg&’:l 24a B NCRSb RSb SIb SIb S2b
S3b S3b Soéﬁggég Nguggﬁggﬁg%gagéglgﬁé S2c S2¢ NC S3c S3c S4c S4c
d RSd Sid SId S2d S2d NC S3d S3d S4d S4d E PC RS e RS e Sle Sle S2e S2e
PC S3e S3e 19ft&orffRuntts 5FoRRufa IRen tosthin oRlefor SéferabehirlCedREs s capdherSAf G PC

RS g RS ¢
S2h PZ S3h
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15

20

25

Cirei 20, T, i, i B R RS S
separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
camphorsulfonic acid. Alternatively separation of the enantiomers can also be
achieved by using chromatography on chiral HPLC-phases which are commercially

available.

Pharmacological activity

The compounds of formulal and their pharmaceutically acceptable salts possess
valuable pharmacological properties. It has been found that said compounds show
activity as inhibitors of the Aurora kinase family and also show anti-proliferative
activity. Consequently the compounds of the present invention are useful in the
therapy and/or prevention of illnesses with known over-expression of kinases of the
Aurora family preferably Aurora A, especially in the therapy and / or prevention of
illnesses mentioned above. The activity of the present compounds as inhibitors of

the Aurora kinase family is demonstrated by the following biological assay:

1Csg determination for inhibitors of Aurora A

(96 MTP-ELISA)

Assay principle

Aurora A is a serine threonine kinase involved in spindle assembly and

chromosome segregation.

The assay is a typically ELISA-type assay where biotinylated substrate (PKB-GSK2)
is phosphorylated. Phosphorylation is detected by peroxidase (POD) labelled
polyclonal antibody (PAK<M-Ig>S-IgG-POD) and phosphopeptide monoclonal

or mat

by
| ayout :

S2b NC
D NC RS

h S2h



PC positive control, with ATP, 1% DWVSO S sanples, wth ATP, 1 % DVSO, fi nal
conc.: a=100M b=20M c=4 M d=0.8PM e =0.16 M f =0.032 M ¢

=0. 0064 MvOhoesd320228 M 5 Step / Action 1. Sanpl e prep&catareovs/oacd2 24 |
per well sanples (descending sequence) diluted in kinase buffer to assay
plate ( final conc. for DMSO 1% . 2. Add directly 16 | Aurora-A-his-4
diluted in kinase buffer to assay pl ated- 3. Add directly 40 | per well
PKB- GSK2/ ATP mi xture to assay plate, 10 (final conc. Aurora A = 250 ng/m,

GSK2 = 200 nM TP =4 ive t wi t hout | pcubat e
assay pl at e?}{H° X%Mﬁq)y&%‘eﬁKﬁPb@%>M%gq§ﬁﬁeT%? gyeay 1o gt Et%dgforrefatcc‘??l on by
addi ng 20 | d&Erbfinktioral | wells. 6. Wash assay plate 3 x with 200 | washi ng
buffer per well. 15 7. Add 100 | MAK<P- GSK>MR27E5-1gG (1:10000) and

PAK<M 1 g>S-1gG POD (1:6000) dissolved in 3% BSA/PBS-T to assay plate per
wel | . 8. | nbiapaials assay plate for 60 min at roomtenperature. 9. Wash assay
plate 3 x with 200 | washi ng buffer per vveII 10. Add 100 I ABTS solution to
assay plate per well, incubate for Prox m n at P shaker.
WO 2006/ 032839y PBISEP2005/ 010312 96-‘@9‘ P@XSW%%B%% S&BE@V N 6??“ 405/ 492

nm 13 Cal Szﬁh & % inhibition asiohMm difedFplfexide DMSD)(E pc - E Nc)) X
100 2 s cllelloug, (50 i1 @ polp eSS LU L Servare (10
| C50 Aurora A kinase inhibition [ﬁuN/jlengﬂipﬂcﬁan, sBo&klution 0,7 mg/ml, final
conc.: 250ng/ml
PKB-GSK2 biotinylated peptide derived from human GSK3-
10 alpha sequence (Biotin-SGRARTSSFAEPGG-
CONH,), stock solution 600uM, final conc.: 200
nM
PAK<M-Ig>S-1gG- POD Anti-mouse IgG, horse radish peroxidase(HRP)-
linked Antibody, diluted in 3% BSA/PBS-T
15 (1:10000), (Cell Signaling, Cat. No.: 7076)
MAK<P-GSK>M-27E5-IgG ~ Phospho-GSK-3-alpha (Ser 21) (27E5)
Monoclonal Antibody, stock solution 1,85mg/ml,
diluted in 3% BSA/PBS-T
(1:6000), final conc.: 0,31pg/ml, (Cell Signaling,
20 Cat. No.: 9337B)
ATP Adenosine-5’-triphosphate 1 mM, diluted in
kinase buffer, (Roche Diagnostics GmbH, Cat. No.:
127531-001,), final conc.: 4uM

TRIS 2-Amino-2-hydroxymethyl-1,3-propoanediol
25 (“tris-(hydroxymethyl)-aminomethane”) (MERCK
, Cat. No.: 108382.2500)
BSA Bovine Serum Albumin Fraction V, fatty acid free
(Roche Diagnostics GmbH, Cat. No. 9100221)
EDTA Titriplex III (di-Sodium-EDTA di-Hydrate), 120
30 mM, (MERCK, Cat. No.: 1.08418.1000)
ABTS buffer ABTS (2,2'-azino-bis(3-ethylbenzthiazoline-6-

sulfonic acid))16,7 mg/ml (Roche Diagnostics
GmbH, Cat. No.: 1204530)



2, 5,7, 10, 17, 18, 19, 21, 23, 25, 27, 31, 10-500 34, 35, 36, 37 4, 6,
9, 24, 28, 29, 41 500-1500 Antiproliferative activity 10 The activity of
the presew0 20@npeiinds as antiproliferative agents is demromatPe@s®w3iby the
fol | ow ng bi ol ogi cal assay: CellTiter-GloTM assay in HCT 116 cells The
Cell Titer-d oTM Lum nescent Cell Viability Assay (Pronega) is a honbgeneous
nmet hod of determ ning the nunber of vidi e cells in culture based on
guantitation 15 of the ATP present, which signals the presence of
met abol i cal ctjve cells. HCT 116 cells col on, carci noma, ATCC- No.
CC1- 247) oSG ar ca 1 | revsteiGena TR T SRRy
(I'nvitrogen, Cat-No. 61870-010), sdnbofe Fetal Calf Serum (FCS, Signa
Cat-No. F4135 (FBS)); 100Units/ni i Gl b .St opycin (=
Pen/ Strep fromlnvitrogen Cat. M(A}iﬁggbﬁy) ﬁ%(%%%t I{e&téiss%rgg{lhg%gel s were
seeded in 384 well plates, 1000 W11 el |, in the same nmedium The
next gay thg.igsly conmpounds wer ep%g,g&q,a{m MRchOPSgRORRE T QAS rangi ng
from30 Mto 0.0015 M (10 concentrations, 1:3 diluted). After 5 days the
Cell Titer-GloTM assay was done a@Bﬁrl@pﬂ@g%d)Otlhe i nstructions of the
rLran_uf act ur gpTWO 2006/ 032519 PCT/ ER2D@5{ R332 RocHOD{agadstits GarbHGImt. TM
um nescent Cell Viability Assany{’_rﬁ%f%onega): In brief: the cell-plate
was equilibrated to roomtenperature approximately 30 m nutes and than
]Ehe Oe!sl Ti tMlgCGx(ﬁbtuFMK_)gagent }Nflsl Adicied Kﬁﬂael\&gri@éﬁﬁxlﬂﬂ@r elﬂ;;lr efully m xed
or m nduce ce [ e t bhescent
Si gnz%#) Wasnl%{sng%eagfﬁ ed in Vict or%g,%géﬁh{ogg%nmgt@?%gﬁmspeé?ggpphotorret er,
Wallac). Details: 1st. day: - Mdear2ORRI/:81640 with Glut aMAXTM |
(I'nvi trogenppgat=Nvashih8%0) . 5 %FEEST)( Siiogh PB3LRPhdNPhatEWABEd sdhasy Strep
(I'nvitrogen, Cat No. 15140). .

with 0,033% Tween 20

3% BSA/PBS-T 3 % BSA dissolved in PBS-T

15
Method

This assay is performed in 96-well format for ICsy determination with 5 samples

(each with 8 concentrations by twofold testing ), 100 pl incubation volume and the

following plate layout:



10 - HCT116 (ATCC-No. CCl1-247): 1000 cells in 60 | per well of 384 well
plate (Geiner 781098, 1C ear-plate white) - After seeding incubate plates
24 h at 3W¥020&%3¢X12 2nd. day : Induction (Treatnent w tkrcTmrPp@inds 2 10
concentrations): 15 In order to achieve a final concentration of 30 M as

hi ghest concentration 3,5 of 10 nM conpound stock sol ution were added
directly to 163 | nedia. Then step e)‘380"f the dilution procedure described
bel ow, was foll ovved In order to achi eve t he second hi ghest to the | owest

concentrations, rial, diluti on, di | t| o st e L \:/2?71 I | 1 owed
according to the pr cedu? e (a4 e) as 0 descrl eI o] r the
second hi ghest—eefeentrat+or—eadd—30—pt—of—310—v st "Gl tttret—ef——eoeppound

to 20 pl di et NC 3 RSfagxRele | ($MBO)S1b) él?.zi uté2a8 NEC3 (Sédl 8 10549l | tda2p pl
DI\/SO) in thi s | DMSQ dillution row (rpculf in-9 wells wilth cancentratilns
from 3333, 3 PYNO |@SHL N b2561®) | ditbut 82egcéptcorigent 1Sakb i (GBb1: S4B, 6 S4B, b pl
conpound dilutlionjto 163 pll nedia) ) add 10|{pl of every concentratijpn to

60 pl mediadrn N(Ije ng dRreclt Jesylty ?%Cfnsjd najccpreentgsat | o%hcm dVB0

0.3 %in every Ng 1N i nal {concentrgtion cpnpounds

ulti
raggeﬂgc];:rg%rg\@l‘%éjst %8L né)]tdrl pﬁlﬁua&é Ué)%b (ﬁﬁgt S?%OS dP(ZES %@;)a;ﬁéi 37?:1

5% CO2 Anal ee—36 CetHHTter=G uTlVT(r\cag.,lu ([Prepat ed—trom
CellTiter-d 'I'N?f(Buﬂ%‘Seer R @@I | Bleer SB1qQTREESULBE T atSée ([ISpephi $4ezede
purchased frompPrgnega) perd well -shake 115 minutes-at Froomitenperatuye

-incubate furtlhag %ﬂTR&fesSEﬁ readn Sefigesat ur BCwW tBoutS4shakssfg| Sud
Measur enent :

G| PC|RSg|RSg| Slg | Sig | S2g | S2g | PC | S3g [S4g | S4g | S4g

H|PC |RSh|RSh| Sth | Sth | S2h | S2h | PC | S3h |S4h | S4h | S4h

NC negative control, without ATP, 1% DMSO

PC positive control, with ATP, 1% DMSO

S samples, with ATP, 1 % DMSO, final conc.: a =100 pM, b =20 pM, ¢ =4
uM, d =0.8 uM, e =0.16 M, £ =0.032 pM, g =0.0064 pM, h =0.00128 pM

5 Step / Action

1. Sample preparation: add 24 pl per well samples (descending sequence ) diluted
in kinase buffer to assay plate ( final conc. for DMSO 1%).
2. Add directly 16 pl Aurora-A-his-4 diluted in kinase buffer to assay plate.
3. Add directly 40 ul per well PKB-GSK2/ATP mixture to assay plate,
10 (final conc.: Aurora A =250 ng/ml, GSK2 =200 nM, ATP =4 pM).
Negative control: without ATP.
Incubate assay plate for exactly 90 min at room temperature.
Stop reaction by adding 20 pl EDTA in all wells.
Wash assay plate 3 x with 200 pl washing buffer per well.
Add 100 pl MAK<P-GSK>M27E5-1gG (1:10000) and PAK<M-Ig>S-IgG-POD
(1:6000) dissolved in 3% BSA/PBS-T to assay plate per well.

8. Incubate assay plate for 60 min at room temperature.

N o

15

9. Wash assay plate 3 x with 200 ul washing buffer per well
10. Add 100 pl ABTS solution to assay plate per well, incubate for approx. 4 min at
20 RT on MTP shaker.



-Victor 2 scanning nmultiwell spectrophotoneter (Wallac), Lum nescence node
(0.5 sec/read, 477 nm) -Determne |I1C50 using a non-linear curve fit
(XLfit sobOwase3¢31D Busi ness Solution 15 Ltd., Cuilfor@cTSreeespiosuk)) Wth
all conpounds a significant inhibition of HCT 116 cell viability was
detected, which is exenplified by the %pnpounds shown in Table 1. Results:
Table 2 Exanples I1C50 HCT 116 [[tM 42°0.98 14 1.20 2 4.67 4 7.65 5,

6, 7, 8, 12, 13, 15, 16, 17, 18, 20, 22, 23, 24, 27, 2-8, 30, 31, 32, 33,
34, 0.1-10.0 , 36,,37,.39 43, 44, 45 3, 9, 11, 38 10.0-100 20 The
conmpounds aé&ogg?ﬂﬂe?3“¥ﬂ'@lﬁﬁ@éﬁ??BHLand their pharmaceutical |y acceptabl e
salts can bd2u€edulas Yedhibaivantss, e.g. in the formof pharnmaceutica
conpositions. WO 2006/ 032519 PCT/ EP2005/ 010312 -42 The pharnaceutica
conpositions can be admnistered orally, e.g. in the formof tablets,
coated tablets, draged&k(Ea&ﬁraﬁdc&@?ﬂrd%md?¥h@)capsules, sol uti ons,

emul sions or suspensions. The adm ni stration can, however, also be

effected rectally, . e.g. in the formof suppositorie r parenterally,

o o5t he orakbi Metsnesanlioer shee T UrHE aftoe M BRsgortod

phar maceut i cal LeDpasbtd, SagegaJKhe obtai ned by processing the conpounds
according to this invention with pharmaceutically inert, inorganic or
organic carriers. Lactose, corn starch or derivatives thereof, talc,
stearic acids or it's salts and tResultsk&ablah be used, for exanple, as such
carriers for tablets, coated tablets, dragees and hard gel ati ne capsul es.

Sui t abl e carrters—for——soft—getatine - ..
Examples IC50 Aurora A kinase inhibition [nM]
11 158
3 212
, 19, 21, 23, 25, 27, 31,
2,5,7,10,17, 18,19, 21 10-500
34, 35, 36, 37
4,6,9,24,28,29,41 500-1500
Antiproliferative activity
10 The activity of the present compounds as antiproliferative agents is demonstrated

by the following biological assay:
CellTiter-Glo™ assay in HCT 116 cells

The CellTiter-Glo™ Luminescent Cell Viability Assay (Promega) is a homogeneous
method of determining the number of viable cells in culture based on quantitation

15 of the ATP present, which signals the presence of metabolically active cells.

HCT 116 cells (human colon carcinoma, ATCC-No. CCl-247) were cultivated in
RPMI 1640 medium with GlutaMAX™ I (Invitrogen, Cat-No. 61870-010), 2,5 %
Fetal Calf Serum (FCS, Sigma Cat-No. F4135 (FBS)); 100Units/ml
penicillin/100pg/ml streptomycin (= Pen/Strep from Invitrogen Cat.No. 15140).
20 For the assay the cells were seeded in 384 well plates, 1000 cells per well, in the same
medium. The next day the test compounds were added in various concentrations
ranging from 30 uM to 0.0015 uM (10 concentrations, 1:3 diluted). After 5 days the

CellTiter-Glo™ assay was done according to the instructions of the manufacturer



10 capsul es are, for exanple, vegetable oils, waxes, fats, sem-solid and
liquid polyols and the |ike. Depending on the nature of the active

subst ancewoao@zai3esiers are, however, usually required i rcrEP2@aseo3ni soft
gel atine capsules. Suitable carriers for the production of solutions and

syrups are, for exanple, water, polyols, glycerol, vegetable oil and the
like. Suitable carriers for suppositories are, for exanple, 15 natural or
har dened oils, waxes, fats, sem-liquid or liquid polyols and the |ike. The

phar nmaceut i g@elllf%gRﬁSTM iL?l ngs%%ﬂt ot @%%thy As%&r ?ﬂo?n @E&%gé\fafrft Mlq?f the

sol ubi li zer rzers,
col orants, cdl- alatﬂ wmt equilirhted t @DOmaclypﬁgtltrh@r@mmmaﬁk&wwtew ers,

maski ng a_genf qeﬁmglepéuémr}feggenif tef@yac&@a BhSQHEAN kR Sbdfhlly A8 For
t her apeut | ca va subst ahces. 20 A phar maceuil cal corrp03| tions

conpri se e. Hlél’f?soFQ dulurg: celladysirapfier 4EominHtey then lopwescepsignal Weh) : 1 tem

| ngr egli entsn{médra@hxevlclor Losmenag nafltiver h@opﬁﬁc)to&et% WecH00 2. Lactose
Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6 6 30 4. Mcrocrystalline
Cel lul ose 30 30 30 150 5. Magnesium Stearate 1 111 Total 167 167 167 831
WO 2006/ 032De&aiRCT/ EP2005/ 010312 -43- Manufacturing Procedure: 1. MX
items 1, 2, 3 and 4 and granulate with purified water. 2. Dry the granul es
at 50C. 3. Pass the granules through suitable mlling equipnment. 5 4. Add
item5 and #stxdéwsr three nminutes; conpress on a suitable press. b) Capsul e
Forrmul ation: Itemlngredients ng/capsul e 1. Compound of formula (1) 5 25

100 500 2. drous Lactose 159 123 148
HyMe ium: RPMI 1640 with GlutaMAX™ 1 (Inv1trogen, Cat-Nr. 61870), 5 % FCS

(Sigma Cat.-No. F4135), Pen/Strep (Invitrogen, Cat No. 15140).
10 - HCT116 (ATCC-No. CCl-247): 1000 cells in 60 pl per well of 384 well plate
(Greiner 781098, pClear-plate white)
- After seeding incubate plates 24 h at 37°C, 5% CO,

2nd. day : Induction (Treatment with compounds, 10 concentrations):

15 In order to achieve a final concentration of 30 pM as highest concentration 3,5 pl of
10 mM compound stock solution were added directly to 163 pl media. Then step e)
of the dilution procedure described below, was followed.

In order to achieve the second highest to the lowest concentrations, a serial dilution
with dilution steps of 1:3 was followed according to the procedure (a -e) as
20 described here below:

a) for the second highest concentration add 10 pl of 10 mM stock solution of
compound to 20 pl dimethylsulfoxide (DMSO)
b) dilute 8x 1:3 (always 10 pl to 20 pl DMSO) in this DMSO dilution row
(results in 9 wells with concentrations from 3333,3 pM to 0.51 uM)
25 c)  dilute each concentration 1: 47,6 (3,5 ul compound dilution to 163 pl media)
e)  add 10 ul of every concentration to 60 pl media in the cell plate
resulting in final concentration of DMSO : 0.3 % in every well
and resulting in 10 final concentration of compounds ranging from 30 pM to
0.0015 pM.
30



3. Corn Starch 25 35 40 70 4. Talc 10 15 10 25 5. Magnesium Stearate 1 2
2 5 Total 200 200 300 600 Manufacturing Procedure: 10 1. Mx itens 1, 2
and 3 i n wowedskdie m xer for 30 mnutes. 2. Add itensprdTardoos/oaosa2 m x for
3 mnutes. 3. Fill into a suitable capsule. c¢) Mcro suspension 15 1.
Weigh 4.0 g glass beads in custom nmade tube GL 25, 4 cm (the beads fill
hal f of the tube). 2. Add 50 ng conpound, disperse with spatul um and
vortex. 3. Add 2 m gelatin sol ution (wei ght beads: gelatin solution = 2:1)
and vort ex. WL a foil for light protection. 20 5.
Prepare a count er%agaqjg(%ggd SpteStteﬁ Pr 153{”6 MIIl for 4 hours, 20/s in a
Retsch mill- (fdncwml&bﬁﬁéﬂxségtwct 6%2240nours at 30/ s). 7. Extract
suspensi on from beads with two |ayers of filter (100 m) on a filter

hol der, cougl ed to a recipient vial by centrifugation at 400 g for 2 mn.
25 8. Mve ¢t to neasuring cylinder. WO 2006/ 032519 PCT/ EP2005/ 010312
-44 9. Repeat washing with small volumes(here 1 ml steps) until final

Lol U 1 SR POrFIGLERI om0l Gl B Kupalpugti ¢

provi ded t cC@liT@telt—mdaoTEi‘r&hdmﬁam@ycr;gnhﬁedD pErchpsredimnm Pravueza) pemyellt; he t rue scope
of which is ﬁﬁ(t 1&?%%&%%&8&%% Qg%gecl ains. It is wunderstood that

modi fi cati ons can procedures set forth without departing
fromthe spindubateffurties 4nrémetennt ropruiepinssature without shaking

10 Measurement:

-Victor 2 scanning multiwell spectrophotometer (Wallac), Luminescence mode (0.5
sec/read, 477 nm )

-Determine IC50 using a non-linear curve fit (XLfit software (ID Business Solution
15 Ltd., Guilford, Surrey, UK))

With all compounds a significant inhibition of HCT 116 cell viability was detected,

which is exemplified by the compounds shown in Table 1.

Results: Table 2

Examples IC50 HCT 116 [uM]
42 0.98
14 1.20
2 4.67
4 7.65
5,6,7,8,12,13, 15, 16, 17, 18, 20,
22,23,24,27, 28, 30, 31, 32, 33, 34, 0.1-10.0
35, 36,37, 39,41, 43, 44, 45
3,9,11,38 10.0-100

20

The compounds according to this invention and their pharmaceutically acceptable

salts can be used as medicaments, e.g. in the form of pharmaceutical compositions.



10 A starting materials Preparation of

5, 6-di am no-1-ethyl -3, 3-di met hyl -1, 3-di hydro-indol -2-one i) 1 -Ethyl-3,3-
di met hyl -w6-2meata3e5191, 3- di hydr o-indol -2- one A sol uti on @®CT/EP2005/010312

3, 3-di net hyl -6-nitro-1, 3-di hydro-indol -2-one (6g, 29.10 mmol) in 15
anhydrous N, N-di rrethylforrram de (DVF) 2(35 m) was treated with sodium
hydri de. The resulting suspension vvas stirred for 1 h at 60C. A solution of
brono- ethane (2.17 nL, 3.17 g, 29 10 mmol ) in DWF (10 m) was added. The

m xtur e \gaf'}:(;%aﬂlargrgaﬁgut}col f(ﬁ%}goﬁt Qe SRGh R éaeoﬁﬂ Jihrgd f6ion of h. After

r emoval FUre was guenc ter (100 m) and
extract ed tablets, exatgd tablRtsadwgéasehqrd ard Nng‘?h*t)ne cm%ﬂ@mhaf&mm%@u %"Péd over

Na2S04, ev@rpﬁ.{ Qérfég)n@n@hé Q@mﬁﬁﬁfja%onmaﬁdlﬂi&xlev‘é@%ls@%d ffeebdrycraldy, g

chr omat ogr a on sil t h

yi el ded 5. t,hgfgmq eﬁ%pplegl?oagegéarmaw%é%ﬁ Yd\é“g}vstﬁﬂf Xmﬁg‘%gct t%té%{oﬂ‘ﬁpe% ﬁlR/eR Eiog)
?/I;zl'[_)IDVBO) 6 (ppm) = 1.16 (t, 3H), 1.32 (s, 6 H), 3.81 (g, 2H), 25 7.66
6- Ani°no- | qéﬁ?l?/l?ovﬁ I‘S%}%fl ﬂi’éi“(ﬂdcﬁu ahy%fgjgomhodlglcalﬁ bg ghtafned bys%l utssmﬁ

1-et hy|h 3, iBr/edjol’miolilyiHs ﬁc-cnrdmg)tcit}ﬁs dIVhlytd)‘Il)Wlthqt)blal:rQacgn@ca@g igerty ingrgarig mml)
i n methanol /tetrahydr
5006 032518 PEHHELH b% gfggiél séa(r%h % %Qvams tﬁa@}eb@qﬂer@t&@m%ﬁi@%@al (10" WO

m Xt ur,e
hydr ogenat &4 salts ambthetliiepen deursed flgr eZFHFP e %fstl@? C‘W‘F‘fs fQ’E |t @3 apor at i on

of the soly 9 h
di et hy! - %l%ﬁs hrﬁ'agés Ghrld ﬁa@d Be1afh 1 QapsuRs. Bﬁl‘ta?ole?"carrlers for soft gelatine

Q- i ndol - 2- One s.1sol ated mh =
(API1) "5 Hl PR MPlSNEREE bga‘%lbpﬁ?xe& %“1%8“%& SOl qiq“idiplt\’g"lsekl) 3553
(N_CL( 12:;% hyl - §nc12h<( lﬁke El?ﬁendﬁmg%kn (tEie nii'd)re ob .1BS aftéve §d’d)stan6€ a2 dadiiers Hye,i i i)
sol uti on ohoﬁe‘@fﬁ’l Wb‘a@’yre@flﬁf/%(l% @R &y Ige%“_ge ﬂ%h%§ %lt)ﬁglgﬁgg?%lngﬁ(? 05 g,
24.72 rmokhe prodacidr of solinyatrsi ahel :(ysl@psmr)’— ﬁmasxgnplﬁf@@reatpqlwngb'éﬁfﬁér ature
for 4 h. Thggetable oil and the like. Suitable carriers for suppositories are, for example,

15 natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.
The pharmaceutical compositions can, moreover, contain preservatives,
solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners, colorants,
flavorants, salts for varying the osmotic pressure, buffers, masking agents or
antioxidants. They can also contain still other therapeutically valuable substances.

20 A pharmaceutical compositions comprise e.g. the following:

a) Tablet Formulation (Wet Granulation):

Item | Ingredients mg/tablet

1. Compound of formula (I) | 5 25 100 500

2 Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4. Microcrystalline Cellulose | 30 30 30 150

5 Magnesium Stearate 1 1 1 1
Total 167 167 167 831




10 m xture was poured onto ice water (150 m),
tenperature and was stirred again for
acet at e (\80x0d0B3251b) ,
NaHCO3- sol ution (3 x 100 m),
After

sul f ate.

t he

allowed to warmto room
2 h. After extraction with ethyl

conbi ned organi c | ayers wer epPoagireahsidsm sat .

col umm chromat ography on silica gel

yielding 5.6 g (91 %9 N-(1-ethyl-

di hydro-| Hj nd

(APl +) ' H N2
(s, 3H,

(br, 1H 2
N-(1-ethyl -

% 1.96
for 306 min,

wat er (100

9,1

brine (100 m) and dried over sodium

removal of the solvent the crude product was purified by
(et*hyl 15 acetate/ n-heptane 1:1)
3, 3-di net hyl - 2- oxo- 2, 3-
OiJ {yg&,actamdeasllght yellow solid. Ms: M= 247.1
UAtETReE TO . 6 (ppm = 1.13 (t, 3H), 1.23 (s, 6H), 2.04
363(q 2H) 7.12 (d, 1 H, 7.23 (d, 1H), 7.37 (s, 1H, 9.97

I V)I\élx it

Gapsie Fogng

2 3 anc% 4 anc&g

To a sol utibn di‘)ryNhQ gnaeuhyat—@°@~ di et hyl -
acetam de (3 5. q)agsrﬁh%%raé%lmoh Mhl%fetﬂlmlw hég, (70 m) nitric acid (100
31 xture was stirred
BtString for 4 h
The conbi ned
gid Wi th

ranula
OX0-

mmol Y was added a

C. The
4.t helild yesn pead spik dori tééee\mlpéFeS(Cfmprﬁ%S)on thébq]e
the mxture was extracted 25 with ethyl
organi c | ayer

acetate (3 x 100 m).
sodi um hydr oxi de solution (1M 100 m) and

?@}%Pﬁg}%?dow?tﬁ'i ndol - 6-yl ) - acet am de

2- 0x0- 2, 3-di hydro-| Hi ndol

-6-yl)-

PM5odi um sul fate and concentrated. The crude

acet at e/ n-
PCT/ EP2005¢

3, 3-di et hyl

yel | ow sol

(t, 3H, 1
(s, 1H), 1

6- Am no-| -

N- (1- et hyl
(5.2 g, 1

hydr ochl or

product was purified by colum chromat ography on silica gel (ethyl

i el 2 N 2 251

Bk mdedlad 1075 T duliflp NV Z00T0TE
- 5- 1C0m02n(b)of)f0mlac(|1hycﬁ o-| Hi hdol - 6- y| }0acet drfilfle gs a

5 MO 2580 (A1) THWE (490 e | DE0: o (opr) = 116
: 2 13(S; n), S 37 (tm—2 7" s;—1H, 8.12
0339 @prn é_tp-gchv 25 35 40 70
e;hyl Bald- di met hyl - 5- nitroml,S-dl hyslr o-i ndgl - 2- ones
=3, 3= timethyt=5-mitTo =2-jox0o-2; 3= hydro=-| Fri ndot- 6=yl )|- acet am de
-85 -%lgvemséﬁagaéw ved liln ethanb? (40 ni3  Afteard addilti on of
i C a:irgta(ZS % 8 m, 81.|4Hommuol) fg(bua m Xt igoe was| goi r rled under
3 h—The

reflux for

10

15

20

25

Manufacturing Procedure:

3.

Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.

Add items 4 and 5 and mix for 3 minutes.

Fill into a suitable capsule.

¢) Micro suspension

the tube).

SN

30/s).

Prepare a counter balance for the mill.

Cap and wrap in aluminum foil for light protection.

Add 50 mg compound, disperse with spatulum and vortex.

Add 2 ml gelatin solution (weight beads: gelatin solution = 2:1) and vortex.

holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

Move extract to measuring cylinder.

Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads fill half of

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at

Extract suspension from beads with two layers of filter (100 pm) on a filter



10 reaction mxture was allowed to cool down to roomtenperature and then
quenched with water (80 m ). The yellow precipitate was isolated by suction
and washw0 wbddz2avhanol /water (1:1). The solid was di seorEpdoosnisihyl
acetate, dried over sodiumsulfate and concentrated to yield 4.15 g (93 %
6-am no-|-ethyl-3,3- dinethyl- 5 -nitro - 1, 3 - dihydro-indol -2-one as a
orange solid. 15 M5 M= 250.0 (API+)- 44—|‘-NI\/R (400 MHz, DMSO: 8 (ppm =
1.15 (t, 3H), 127(s 6H), 3.64 (m 2H), 6.54 (s, 1H),767(br 2H) ,
-T-Ogg g?)l, uéL i n\l/?:gpeat Waanagmwﬂtg sma?lt Dgllumes(%edl mst steps]) untdlI Er\{a r\%h‘lnngls 2-one

Eéag})no-l l—;at hyéactB(—F‘]cBmCh)dﬂiﬁtﬂ'lyl:le& nitro-1, 3-di hydro-ldgdgl - Zaonﬁ 20 (4.15 g,
. Mo t t

hydr ogenat eHi Ele?%g(}ﬁ’?aé&%éngt‘%}@egﬁw af?dé’%)'og\g%{s%? flel t?gt i oneag]dx e
evaporation of the solvents 3.25 g (89 9

5, 6- dizam nop ted
orange sol i dlll %Eg%hg%“ gr?glegg éggfer%%%ﬁe@f%k%%%ht% el § %éfo%gnga :as
1.10 (t, 3Hyresentirvepgon.ghy trug sggae( owihp 1s setyf 1{15 eam}q)] echclgggw ris 2H),
6.27 (s, 1H)nde§st59d (tl§at rﬁbalﬁm&g(lﬁﬁ Q)%Zrﬁé@e m{eEﬁ%Q&ﬁfr@le@Jf@rth wthout

Prepar at i on of rimethyl - - di hydr o-i ndol - 2- one

5, 6- di am no¢ ?aétl@ff?fflgggfmli“(itéeﬁ’iv |ndoI 2 one was prepared in an
anal ogous 6-step-synthesis as described for 5,6-diam no-I-ethyl-

3, 3-di net hy}5 di hydro-indol -2-one. 5 M5 M= 206.1 (APl +) 'H NVR (400
MHz, DMSO) : —’E?ﬂ}éﬁm = 1.57 (s, 6H), 3.43 (s, 3H), 4.94 (br, 4H), 6.66 (s,

1H), 16.95 (s, 1H) Preparation of

5, 6- di am nop Bt%‘c%'grﬁ?att%)fg %ls 1- propel - 1, 3-di hydro-i ndol - 2- one

5, 6-di am no- irmet nyT -1 - propyl -1, 3-di hydr o-i ndol -2-one was prepared in
an 10 anal ogous 6-step-synthesis as described for

5, 6- di am nopjepgia

i) 1-Ethyl-3,3-dimethyl-6-nitro-1,3-dihydro-indol-2-one

A solution of 3,3-dimethyl-6-nitro-1,3-dihydro-indol-2-one (6g, 29.10 mmol) in

15 anhydrous N,N-dimethylformamide (DMF) (35 ml) was treated with sodium
hydride. The resulting suspension was stirred for 1 h at 60°C. A solution of bromo-
ethane (2.17 mL, 3.17 g, 29.10 mmol) in DMF (10 ml) was added. The mixture was
allowed to cool to room temperature and stirred for 1 h. After removal of the
solvent the mixture was quenched with water (100 ml) and extracted with ethyl

20 acetate (3 x 100 ml). The extract was dried over Na,SOy, evaporated and the crude
product was purified by column chromatography on silica gel. Elution with ethyl
acetate/n-heptane (1:3) yielded 5.94 g (87%) of a yellow solid.

MS: M = 235.3 (ESI+)

'H-NMR (400 MHz, DMSO): & (ppm) = 1.16 (t, 3H), 1.32 (s, 6 H), 3.81 (g, 2H),
25 7.66 (d, 1H), 7.86 (s, 1H), 7.97 (d, 1H)

ii) 6-Amino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one

To a solution of 1-ethyl-3,3-dimethyl-6-nitro-1,3-dihydro-indol-2-one (5.9 g, 25.19
mmol) in methanol/tetrahydrofuran (THEF) (1:1, 80 ml) palladium on charcoal (10



MS: M= 234.1 (APl +) 'H NWVR (400 Mz, DMBO): 8 (ppm) = 0.82 (t, 3H), 1.15
2

(s, 6H), 1.58 (m 2H), 3.46 (q, 2H), 4.16 (br, 2H), 4.45 (br, 2H), 6.27
(s, 1H), wo=20060s2513H) 15 Preparation of PCT/EP2005/010312

5, 6-di am no-| -i sopropyl -3, 3-di net hyl -1, 3-di hydr o-i ndol - 2- one

5, 6-di am no- 3, 3-di nmet hyl - | -i sopropyl -1, 3-di hydro-i ndol - 2-one was prepared

h an anal ogous 6-step-synthesis as-déscribed for
5, 6-di am no-| -ethyl -3, 3-di met hyl -1, 3- di hydro-i ndol -2-one. Ms: M= 234.1

(APl +) 20 1H NMR (400 , DMSO): 8 (ppm) = 1,12 (s, 6H), 1.33 (d, 6H),
4.09 (br, ml,-zwghwaﬁaféw md)the@%t}lre&le/,grozm%tefbamoet,tenmra}tuef.@34(§-, 1H WO
2006/ 03251 A flRCHlt ARSI dtion 4BtHR sOPRABLI.@Ng 098%) 6-amino-1-ethyl-3,3-

5-trifluoragnethyl:2H.pyrazol e-3-carbaxylic acjd i.)

T Beneyl - 5aPiH DS E M 2tk aEhfessile To a sof ution of s0g
(0.240n01) 4,4,4-trifluoro-1-(2-furyl)-1,3-butanedione in 24nl (0.024no1l)
1M sol utio h |l oride in ethanol and further 520nl 5 Et OH was
added 50g %QMS‘?@?@Q@E%% hydr azi ne di hydrochloride in small portion at
roomtenperature. The reaction m xture was then heated under reflux for 7h.

Af ters cool FIONMR [400MHENDSIRS UB?{p%Hﬁ:—r?.QYI({,%@{)MKWEE,%HB?%E@QHI ﬁﬂqb,i zed with
sat ur at ed H |§é e {/Q \S\as distilled off _and the residual "oil/water
m xture was2eRbrhdtedl Wik >%%ﬁ14f’ Hils/%Brdndhane. The or gani ¢ phase was

washed twice 10 with 100 Ml water and dried over Na2SO4 and concentrated in
vacuo to gi. . - henzyl -5-furgns.2-yl -3-trifluqronet hyl -1H pyrazol e as
a brown oi IH}SW-K12'!]13%'53]’3-5%%%&%%o‘?’gfdlﬁﬂ%r h@i’t‘n(’(’é’zﬁéﬂ?}?ﬁa € M= 293.0

(APl +) ii) 2-Benzyl-5-trifluoronethyl-2H pyrazol e-3-carboxylic acid To a

sol ution ofy s%hﬁ%n(&ﬁ@a{%ﬁél%@i-)eth}r-?9%%‘59@35%@%%3%%&%@%% 28 oyl -1 He 15

pyrazol e in 350nL acetone was’add _ no permanganat e
in 450m wateel) iTRecticendriivge MOmb wasdiTdedtredmaterBew s fon . h. Atheer
cool iNg t 0 mikReFWhEFRELERD S cAPREALA 5D HAPANSe VRS Wardt e oA EnipRRitiieXt Ur e was
stirred over, night,. it was thl&gtred thr,ou%h a O?I ite pad an %hed W th
11 acet on egn%—wgs giilrlrfc} again for 2 h. Affer extraction With ethyl acetate (3 x 100 ml\sv,at e

combined organic layers were washed with sat. NaHCOs-solution (3 x 100 ml),

brine (100 ml) and dried over sodium sulfate. After removal of the solvent the

crude product was purified by column chromatography on silica gel (ethyl
15 acetate/n-heptane 1:1) yielding 5.6 g (91 %) N-(1-ethyl-3,3-dimethyl-2-0x0-2,3-

dihydro-1H-indol-6-yl)-acetamide as light yellow solid.

MS: M =247.1 (API+)

'H-NMR (400 MHz, DMSQ): § (ppm) = 1.13 (t, 3H), 1.23 (s, 6H), 2.04 (s, 3H),
3.63 (q, 2H), 7.12 (d, 1 H), 7.23 (d, 1H), 7.37 (s, 1H), 9.97 (br, 1H)

20 iv) N-(1-ethyl-3,3-dimethyl-5-nitro-2-o0xo-2,3-dihydro- 1H-indol-6-yl)-acetamide

To a solution of N-(1-ethyl-3,3-dimethyl-2-0x0-2,3-dihydro-1H-indol-6-y1)-
acetamide ( 5.6 g, 22.73 mmol) in acetic anhydride (70 ml) nitric acid (100 %, 1.96
g, 1.29 ml, 31.2 mmol) was added at 0 °C. The mixture was stirred for 30 min, then
poured onto ice water (150 ml). After stirring for 4 h the mixture was extracted
25 with ethyl acetate (3 x 100 ml). The combined organic layers were washed with
sodium hydroxide solution (1M, 100 ml) and water (100 ml), dried over sodium
sulfate and concentrated. The crude product was purified by column
chromatography on silica gel (ethyl acetate/n-heptane 1:1) to yield 5.2 g (78 %) N-



was concentrated in vacuo down to 150nmL. The residue was dissolved in 20nL
2M 20 NaOH and 150nL water. The resulting aqueous phase was washed tw ce
wi t h 70miwoebbwis2abher and was then acidified w th 30ml pENIEHG0SAOI3WL | ON.
The suspension was extracted with 200 and 50nl ethyl acetate (EtQAc). The
conbi ned organic extracts were washed with 30nL water and 5niL brine and
concentrated. The residue was purifietby silica gel chromatography
(CH2C12 with 1% acetic acid) to give 6.1g 25 (0.022npl, 67% of

2-benzyl -5-trifl uoronet hyl - 2H pyrazol e- 3- carboxyllc acid as a off-white
solid. Ms: Nrethgd7yd ﬂlrpﬁévlaé njty@-L-0x0743 iydr o B Il opDpacetsmifle - 8s car boxyl i ¢
acid About @il sapaoni a were condensed into a three-neck-flask in an

et hanol -dry ice bath and 100ng (3. 70mmol )

2- benzyl -5-trifluoronethyl -2H pyrazol e-3-carboxylic 30 acid were added. To
t he sol uti oMSshidt o9a.0vesPIadded in smal |l portions until the blue WO

2006/ 032519 PCT/ EP2005/010312 -49 col or stayed for nore then 5 m nutes
(about 260ng, 11. Smml) The ammopni a was evaporated overni ght. Water was
added and : & 6ppiv) &nl-16TfHe 3HaqUeb(s 6bﬁa2é-’>%@§@xtract ed

twiceswith gﬂl ALY AL e, 1t ggenbiinpdiPso@nl gyphases were dried over
Na2SOH4, the so?lvent)ewas?sévapgratgp ?ﬁ vacugﬂto )SI ve 560ng 5 (3. 11 mol, 84%

S5-trifluoromethyl-2H pyrazol e-3-carboxylic acid as a yellow solid that was

used W t hou¥) d-Hrdife 1 -epui3f3- g dtByl-5-Mero- M3 iy o Gnd i -one
5- Met hoxy- | H pyrazol e- 3-car boxyl i cacid ethyl ester

5- Hydr oxy- 1H pyr azol e- 3-carboxylic acid ethyl ester (300 ng, 1.92 mmol) was
di ssol ved iN-( ardllly)d{&nhdinm;thyleﬁ nittdagdoxordihydro- INFRd¢136 yht Acetanddc €52 um 10

reated ew(%" %3‘8 ”ﬁ%%}sé*@ A59%, T SR WA HPREISLERALSY 1
at room tetnrbfa Us 8. mfrﬁ dapoloie mixture avanatirrqb endereg vk €or 3ht That ed

585 a?ﬂ@' umThM&r&lg%nxt%gé fvaarseam)welut tPRo8INdoRx! foa%&ﬁ Wi rﬁ%uk}y lan@CtﬁEff‘t e (3 X

. e n or nic wer e wasne er an
bri ne (50 n@)end“\%g Eﬁ th]\kaﬁ%l?"? loy BVé’tplt%'iﬁd‘i"ﬂfrff%lﬂFFﬁg’tYesu“é%ﬁ%‘il ated and
t he crude pwastied Wu‘W&Shanpuwmfet €d1)oThe sdlldmmascliysolved BdthyAyetate, &iidd ®ar gel .
Elution w ts%d%}nrl]ylulfa’c%e}m& Concentrated to yield 4.15 g (93 %) 6-amino-1-ethyl-3,3-

dimethyl-5-nitro-1,3-dihydro-indol-2-one as a orange solid.
15 MS: M = 250.0 (API+)

'H-NMR (400 MHz, DMSO): & (ppm) = 1.15 (t, 3H), 1.27 (s, 6H), 3.64 (m, 2H),
6.54 (s, 1 H), 7.67 (br, 2H), 7.95 (s, 1H)

vi) 5,6-Diamino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one

To a solution of 6-amino-1-ethyl-3,3-dimethyl-5-nitro-1,3-dihydro-indol-2-one
20 (4.15 g, 16.65 mmol) in ethanol (80 ml) PtO, (0.4 g) was added and the mixture
hydrogenated at room temperature for 3.5 h. After filtration and evaporation of the
solvents 3.25 g (89 %) 5,6-diamino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one

was isolated as orange solid.
MS: M = 220.0 (API+)

25 'H-NMR (400 MHz, DMSQ): § (ppm) = 1.10 (t, 3H), 1.13 (s, 6H), 3.53 (m, 2H),
4.08 (br, 2H), 4.48 (br, 2H), 6.27 (s, 1H), 6.50 (s, 1H)



heptane (1:3) yielded 124 ng (38% of a white solid. M52 M= 171.2 (ESI+)
"H- NVR (400 MHz, DMBO): 8 (ppm = 1.29 (t, 3H), 3.79 (s, 3H), 4.29 (g, 2H)
20 6.21 (WO 200d)032518. 10 (br, 1H) 5- Met hoxy- 1H pyrazol e- 3pcardreoogloiasiaci d

5- Met hoxy- 1H pyrazol e- 3-car boxylicacid ethyl ester (120 ng, 0.71 mml) was
di ssolved in tetrahydrofuran (THF) (2 nlL). After addition of sodium
hydroxide (2Min water, 1 nlL) the m xt4re was stirred under reflux for 2
h. The reaction 25 m xture was cooled to roomtenperature and acidified (pH
3) by addition of . hy-rochlorlc acid and ext, i h ethyl acetate (3 X
20 m). The Hagparaiien Qa6 ¢ : s 2908 porated to yield
86 nmg (86 %9 of a white soI i d V\D 2006/ 032519 PCT/ EP2005/010312 -50
Preparati on

2-(3, 3-Bi s- 7 {‘HWEH?TlaSn?/‘FPEEW IFbgrgiheteaiindel-2,09¢ 4 s npreParet & nyilt o- 1

H i m dazo [ 4ndlogdud Grd@p-sGnthaes ési Jlescribed for 5,6-diamino-1-ethyl-3,3-dimethyl-1,3-

5- Et hyl - )-7,7-di nmethyl -5, 7-di hydro-1 Him dazo[ 4, 5- f]

i ndol - 6- one%gﬂ%ﬁ5Qé 3?%9%% 5, 6-di am no-1| - et hyl -

3, 3-di net hyl -1, 3-di hydro-indol -2-one (10 g, 46 mmol), 2-hydroxy-propionic
acid (9.13 gﬂsqq.zzmmpfmnq? HC (100 nmL, 4N) was refluxed for 16h. After
cooling, neutralization with agqueous ammonia (25 %9 and stirring for 1.5 h
the precipitate was filtered and dried in vacuo at 50 Cyielding 12.29 g

E95n;/<) of1 zim 7_Q-BJ\,ME@40'odegz(JDuxﬁo)MS:( ﬁiﬂjgl.%’gﬁi, g}:{)); ﬂ?“féﬂ?’mgﬁ" 4%8):( 8
pp = 1. . , , . , , . m
IH), 5.68 (ééémﬁ‘gqu’%f gé‘()(s 1H), 7. 43 (s, 11, 12.2 (br 1k G

2- Acetyl - 5-et hyl - dlnethyl 5, 7- dlhydro H i m dazo [4,5-f] indol-6-one
15 i -1-propyl-1.3-dihvdro-indol-2-one

5- Et hyl - 2- ( I- y y I mdazo[ 4, 5-f]indo
-6- one (13 g, 47.6 nnDI) and nanganese(IV) d|0X|de (16.54 g, 190 mmol)

wer te suspergedidnfine ¥, PaphAnM (-ARPyIMLE-BRgUrstihasleoné VAR frepaed i i The
m X ur8 was

analogous 6-step-synthesis as described for 5,6-diamino-1-ethyl-3,3-dimethyl-1,3-
dihydro-indol-2-one.

MS: M =234.1 (API+)

"H-NMR (400 MHz, DMSO): § (ppm) = 0.82 (t, 3H), 1.15 (s, 6H), 1.58 (m, 2H),
3.46 (q, 2H), 4.16 (br, 2H), 4.45 (br, 2H), 6.27 (s, 1H), 6.50 (s, 1H)

15 Preparation of 5,6-diamino-1-isopropyl-3,3-dimethyl-1,3-dihydro-indol-2-one
5,6-diamino-3,3-dimethyl-1-isopropyl-1,3-dihydro-indol-2-one was prepared in an
analogous 6-step-synthesis as described for 5,6-diamino-1-ethyl-3,3-dimethyl-1,3-
dihydro-indol-2-one.

MS: M =234.1 (API+)

20 'H-NMR (400 MHz, DMSO): § (ppm) = 1.12 (s, 6H), 1.33 (d, 6H), 4.09 (br, 2H),
4.40 (m, 1H), 4.46 (br, 2H), 6.46 (s, 1H), 6.48 (s, 1H)




cooled, filtered over Celite and the filtrate concentrated in vacuo
yielding 11.6 g (90% of a beige solid. 20 M. M= 272.0 (ESI+) 'H NWR
(400 MHz,wONBg)a3289(ppm = 1.18 (t, 3H), 1.32 (s, 6H), PCceEPe®50BHY2 3.77
(g, 2H), 7.00 and 7.40 (s, 1H, two tautomeric fornms), 7.50 and 7.80 (s, 1H,
two tautoneric forns), 13.3 (br, 1H) WD 2006/ 032519 PCT/ EP2005/010312 -51
i - 48 -

(2 Ac)etyl S-ethyl -7, 7-di nethyl -1-(tetrahydro-pyran-2-yl)-5, 7-di hydro- I H

i mdazo [4,5- f] |ndol 6- one 2- Acet |- 5 - ethyl- 7 7-di rrethyl 5, 7- di hydr o-
1 Himdazo E fediflugrespethyh AH pysazoles ca - _
p- toluenesulfonlc aC|d nnnohydrate (0.82 g, 4.3 nnnl)mere 5 dissolved in

di chl h 0 | ut 4- di hydr o- 2H pyrane (4.81 g,
5|60m*rglr?na;sﬁgldﬁé‘ﬁygﬁ%%aﬁézﬂ‘%ﬂ 'éosrgfr}ueF}ll‘YidHaPYﬁaé‘?Fﬁx for 24 h. The mixture
was filtered, the filtrate washed with WateIj (2 x loi)rrL), dried O\ée[) sodi um
| f d t T ude C urifie y
ol i chr omdt b oh o (¥ AAIRaD P R kA T Ha oG Re 51 181 di ng
6.8 g (44 % 24D (02 @24@ml) Mt safetidronf h‘yo:lmghzr W%M in iﬁﬁn%cﬂ a@g:g;%ther HONN{R (400
MHz, DMBO) : GRS 2dddd (Q)tz4 ybeh 7i drtigRfdridg | B&{
7. 30
(2 3,70 g_|s_|) 3t 8’[21qu§115 tq‘}:.gerg_éi | g1§f§tlon n??xﬁtt};rezwi tﬂ? hea‘fbl under reﬂ?JX for 7h.
2-(3,3-Bis- Wﬁdfttﬁly lcgolideay |ro@1ﬁrbé Htulgé Blehdehetfon’ n‘m{ﬂﬁ% RV Tﬂeu@aﬁierda@%[tglr 8;\ of
gg(rj?lrjmzhﬂj% gdg?"’ged% 8OZQ Y"af f['}lsilﬁﬁx{]@ﬁ afge HES) Lg Og/()‘?a(t;uffslg‘g‘fmbut anol
0.88 g, 11.@asmxikictadawithddesh! divthidrbmettiaxé. UF}& Gxtghﬁll’cqﬂlaieOWth’as}@HttQ[ce
( I tor 2- ace 7-di_met hyl -
cool i -
20 (1 a0y ahyd%%“’p@?me‘%aaf‘fﬁnds@%es* SRS AR Bl SRSB4 fihtiot Pt GReE 2g.
5.63 mmol) T‘P@n@éﬁb@nardES’irBftrlﬂeO(@netBylngJ.’py@zolmml ) brown oil which was
N, N-dli et hy | QUIERR gy eV relkoriThds: WPS 2999edlpiy STal | portions, the

m xture stirred for 30 mn at

i) 2-Benzyl-5-trifluoromethyl-2H-pyrazole-3-carboxylic acid ‘,

To a solution of 9.5g (0.0325mol) 1-benzyl-5-furan-2-yl-3-trifluoromethyl-1H-

15 pyrazole in 350mL acetone was added 27.2g (0.172mol) potassium permanganate

in 450ml water. The reaction mixture was heated at 60°C for 4h. After cooling to

room temperature 200ml 2-propanol were added and the mixture was stirred over

night, it was filtered through a Celite pad and washed with 11 acetone. The filtrate

was concentrated in vacuo down to 150mL. The residue was dissolved in 20mL 2M

20 NaOH and 150mL water. The resulting aqueous phase was washed twice with 70ml

ethyl ether and was then acidified with 30ml 5M HCI solution. The suspension was

* extracted with 200 and 50ml ethyl acetate (EtOAc). The combined organic extracts

* were washed with 30mL water and 5mL brine and concentrated. The residue was

purified by silica gel chromatography (CH,Cl, with 1% acetic acid) to give 6.1g

25 (0.022mol, 67%) of 2-benzyl-5-trifluoromethyl-2H-pyrazole-3-carboxylic acid as a
off-white solid. MS: M =271.1 (ESI+)

iii) 5-Trifluoromethyl-2H-pyrazole-3-carboxylic acid
About 50ml ammonia were condensed into a three-neck-flask in an ethanol-dry ice

bath and 100mg (3.70mmol) 2-benzyl-5-trifluoromethyl-2H-pyrazole-3-carboxylic

30 acid were added. To the solution sodium was added in small portions until the blue



roomtenperature and finally stirred for 30mn at 80 C. After cooling to
room tenperature, water (20 nL) and ethyl acetate (15 nlL) were added, the
| ayers 25weepavmtad and t he aqueous | ayer extracted w t rcetErgdosacsstiate (3 x
10 mL). The conbi ned organi c phases were washed with water (3 x 10 nlL) and
concentrated in vacuo to yield 2.27 g (88% of

2- (3, 3-bi s-net hyl sul fanyl -acryl oyl )-5-ethyl -7,7- dinethyl- | -
(tetrahydro-pyran-2-yl) -5, 7-di hydro- | Himdazo [4,5-f] indol-6-one

whi ch was partially deprotected in the course of the reaction. It was used

Wi t hout 30 aNOFSEYERERT LN ther ApiBptep (RboHE26fane 158epmolid hecosrosiasee
PCT/ EP2005/ 0Q8dsted- ®2rniME. VWAter %@aéde@l-:aﬁd"ﬂacﬁﬂéd w1th 2N HC] solution. The

|2m( 36308'[2 ga%[u]e l sl fa@y ag et acaé/e&&}é/v()?wﬂ}?et%% acefate, t qle com 1ne orgagllc?) gsre(s) '

(3, 3- bi s- netwgtesdididdanyér- NasS,0yhg sblveithyhs eVap?)faide'élh hyakud -t6tgte abyreg o- 5
pyran-2-yl) - Q 1FL z f -

and p- gtoI ue esﬁrﬂ#gyd@/a?c r1ﬂuoo%mc§Létﬁ{ ragglo 5- ?rgo%la)mé g %lyglgo‘fved in
met hanol ( 25solidithatared et with@d fuithergndification. M:B M =rl@POUAPIOr 3 h. After
cooling to room tenperature, mater (50 nL) was added and the m xture
extracted with etyyl acetate .. The conbi ned organic | ayers were

washed with W@O’é’nH{W%kc%ﬁ%rbama?lﬁ eﬂé@:ﬁﬁer The crude product was
recrystallized fromnethanol to y| eld

2-(3, 3-bi | [ 5 t - 71, 7- th | 7- dro-1 H
i m( dazo[ 1155?]&_{%1 % {ﬁ @K’éazf’ ra\; ‘ﬁ s 5@}'!/8?9“0% Fﬁgd 9@5‘“ lﬂx‘f?r?g 3
(ESI +) ' H NMisspl@d M—Izr;h}@aﬁisS)NNﬁhr@ptﬂmy@fomqa]nﬁ& (CMEBKDS rdl) 4d( sesivfild) , 2. 63

3
Lt onari o refodfeud ugghbor s ipbyiliaed 8 Ml SRobiior Py bifled
forms), 11.5vithriodamgthgne £]Hapl, B73duet £92 Erawbl exl stived 4y 125thamtdmoan

Procedure : RRpRFRRRI atHeOPealfion mlxture was éluenched with saturated potassium
1-1sopropyl }?ydrogen suq%/ate séTuBo; aazn?il extracted w1tl§ etil)t] gce‘gl-tel (3 x 100 ml). The
combined organic layers were washed with water (50 ml) and brine (50 ml). The
15 extract was dried over sodium sulfate, evaporated and the crude product was
purified by column chromatography on silica gel. Elution with ethyl acetate/n-

heptane (1:3) yielded 124 mg (38%) of a white solid.
MS: M =171.2 (ESI+)

'H-NMR (400 MHz, DMSO): & (ppm) = 1.29 (t, 3H), 3.79 (s, 3H), 4.29 (q, 2H),
20 6.21 (s, 1H), 13.10 (br, 1H)

5-Methoxy-1H-pyrazole-3-carboxylic acid

5-Methoxy-1H-pyrazole-3-carboxylicacid ethyl ester (120 mg, 0.71 mmol) was
dissolved in tetrahydrofuran (THF) (2 mL). After addition of sodium hydroxide
(2M in water, 1 mL) the mixture was stirred under reflux for 2 h. The reaction

25 mixture was cooled to room temperature and acidified (pH 3) by addition of
hydrochloric acid and extracted with ethyl acetate (3 x 20 ml). The extract was dried
over sodium sulfate and evaporated to yield 86 mg (86 %) of a white solid.



benzo [ 1,2-d;4,5-d"] diimdazol -2-one (Exanple 11)

5- Met hyl -1 H pyrazol e- 3-carboxylic acid (126 ng, 1 mol) and 5, 6-di am no-1 -

i sopr opylwao,28eadi3bsadr o- benzoi m dazol - 2- one (206 ng, | MolPCTEPe@shesied t o
160 Cin a mxture of polyphosphoric acid (5 g) and phosphorus pent oxi de
(500 ng, 25 3.5 nmmol) for 6 h. This m xture was poured on water (20 m ) and
stirring continued until a precipitatesfermed. After filtration the crude
product was suspended in water and neutralized by the addition of agueous
amoni a (25 %9. W) 2006/ 032519 PCT/ EP2005/ 010312 -53 The precipitate was
col l ect ed, wBERatrtRNa] Zo(di s Prsamethgisnléanyl-acryloylios-ethyh7 7 dimettoh 5, %as  achi eved
by chr omat ogdidptiso-0H-isilazd4,6d1iaBblos-eaet hane/ met hanol 95:5) i el ding

1-i sopropyl - 6-(5-met hyl - 1H pyrazol - 3-yl ) -3, 5-di hydro-|1 Hbenzo [ 1, 2- d;
4,5-d" ] diimdazol-2-one as slightly yellow solid. Yield 36 ng (12 % 5
Usi ng the ex@epibteylt2a(l-bpddiy-etyd)-7,2pomedel-abalikydod H-haidapgager i at e
starting ”B%ﬁfdoi’-%-sonet he follow ng derivatives 1 to 43 were prepared:

Exanpl e No. Systematic Name (Method) 1 HHNVR 7, 7-Di net hyl - 2- (5-

met hyl - 2H pyrazol - 268 3(ESI 1 3-yl)-3,5,6,7- + tetrahydro- imdazo

[4,5-fF i ndo}\qnix%m{e?of%-,@am%&'mﬂ1:&hf155,5'-%§r9¥th-12ﬁ-d¥h 1364 108y, s 310-3
di hydr o- 3H IngS'll'+) i mdazo l[,4,,5-f I ndol SY ’ -J%éﬁé%é ZSOI}[J %H) g 40
8, 8- Di met hy| 99 b-z-h@fﬁwprwaw&m (9313%9%1)2/ mply igHG g0 mL, 4N) was
refluxed for 16h. After cooling, neutralization with aqueous ammonia (25 %) and
stirring for 1.5 h the precipitate was filtered and dried in vacuo at 50 °C yielding
12.29 g (95 %) of a grey solid.

10 MS: M = 274.3 (ESI+)
'H-NMR (400 MHz, DMSO): & (ppm) = 1.17 (t, 3H), 1.28 (s, 6H), 1.48 (d, 3H),

3.73 (q, 2H), 4.90 (m, 1H), 5.68 (d, 1H, OH), 7.05 (s, 1H), 7.43 (s, 1H), 12.2 (br,
1H)

(ii) 2-Acetyl-5-ethyl-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-f]indol-6-one

15 5-Ethyl-2-(1-hydroxy-ethyl)-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-f]indol-6-
one (13 g, 47.6 mmol) and manganese(IV)dioxide (16.54 g, 190 mmol) were
suspended in chloroform (400 mL) and stirred at 65 °C for 16 h. The mixture was
cooled, filtered over Celite and the filtrate concentrated in vacuo yielding 11.6 g
(90%) of a beige solid.

20 MS: M = 272.0 (ESI+)
'H-NMR (400 MHz, DMSO): § (ppm) = 1.18 (t, 3H), 1.32 (s, 6H), 2.66 (s, 3H),

3.77 (q, 2H), 7.00 and 7.40 (s, 1H, two tautomeric forms), 7.50 and 7.80 (s, 1H, two
tautomeric forms), 13.3 (br, 1H)




tetrahydro- (EST+) imdazo [4,5 ] uinolin-6-one 2-(5-1sobutyl-2H
pyrazol -3-yl)-8,8- 4 dinethyl-1,5,7,8- 338.0 tetrahydro- (APl +) 1imdazo
[4,5 g] owonoeddm2890ne WO 2006/ 032519 PCT/ EP2005/ 010312 pcTEp2085ANBIE No.
Systematic Name (Method) 'H- NVR [D6] DMSO, 400 MHz: 1.30 (d, 6H), 2.32
(s, 3H), 6.54 and 6.56 (s, 1H, two tautoneric fornms), 6.89 and 7.00 (s,
1H, 7,7-Dinmethyl-2-(5- two tautoneric ~nethyl-2H pyrazol forns), 7.30 and
7.48 5 -3-yl)-5,7-dihydro- 282.2 (s, 1H, two 3H i m dazo[4,5-f (ESI+)

' . | ndpl +67. . 10, 23 , H [
autorer 7Bkl LAY R0 AR A B g g o
(br, IH, tisddezaokdentindol-6onas)

2-Acetyl-5-ethyl-7,7-dimethyl-5,7-dihydro-1H-imidazo[4,5-f]indol-6-one (11.7 g,
43.1 mmol) and p-toluenesulfonic acid monohydrate (0.82 g, 4.3 mmol)were
5 dissolved in dichloromethane (200 mL). To this solution 3,4-dihydro-2H-pyrane
(4.81 g, 56 mmol) was added and the mixture stirred at reflux for 24 h. The mixture
was filtered, the filtrate washed with water (2 x 100mL), dried over sodium sulfate
and concentrated in vacuo. The crude product was purified by column
chromatography on silica (dichloromethane/methanol 93:3) yielding 6.8 g (44 %)
10 of a light yellow solid.

MS: M = 356.3 (ESI+)
'H-NMR (400 MHz, DMSO): & (ppm) = 1.21 (t, 3H), 1.32 (s, 6H), 1.59 — 2.23 (m,

6H), 2.70 (s, 3H), 3.65 (t, 1H), 3.80 (m, 2H), 4.15 (d, 1H), 6.47 (d, 1H), 7.30 (s,
1H), 7.82 (s, 1H)

15 (iv) 2-(3,3-Bis-methylsulfanyl-acryloyl)-5-ethyl-7,7-dimethyl-1-(tetrahydro-
pyran-2-yl)-5,7-dihydro-1H-imidazo[4,5-f]indol-6-one

To a suspension of sodium hydride (0.57 g, 22.5 mmol) in toluene (20 mL) at 80 °C
tert-butanol (0.88 g, 11.8 mmol) was added and the mixture stirred for 2h. After
cooling to room temperature a suspension of 2-acetyl-5-ethyl-7,7-dimethyl-1-
20 (tetrahydro-pyran-2-yl)-5,7-dihydro-1H~imidazo[4,5-f]indol-6-one ~ (2g, 5.63
mmol) and carbon disulfide (0.43 g, 5.63 mmol) in N,N-dimethylformamide
(DMF) (12 mL) was added in small portions, the mixture stirred for 30 min at
room temperature and finally stirred for 30min at 80 °C. After cooling to room
temperature, water (20 mL) and ethyl acetate (15 mL) were added, the layers
25 separated and the aqueous layer extracted with ethyl acetate (3 x 10 mL). The
combined organic phases were washed with water (3 x 10 mL) and concentrated in
vacuo to yield 2.27 g (88%) of 2-(3,3-bis-methylsulfanyl-acryloyl)-5-ethyl-7,7-
dimethyl-1-(tetrahydro-pyran-2-yl)-5,7-dihydro-1H-imidazo[4,5-f]indol-6-one
which was partially deprotected in the course of the reaction. It was used without

30 any further purification in the next step.



2- (5-1sobutyl -2H pyrazol-3-yl)-7,7- 6 dinethyl-5,7- 324.0 di hydro-1H

(APl +) imdazo [4,5-f] indol 6-one 2-(5-Methyl-2H pyrazol-3-yl)

spi ro[ 7, woeyalspant an- 5, 7- di hydro-3H i m dazo [ 4, 5-fpcrmpd@s/10816] -one;
or a~N according to the 308.3 actual 1UPAC- (ESI+) nonenclature:

2- (5- Met hyl - 2H pyrazol -3 -yl) -spiro- 327- di hydro [cycl opent an
e-1',7-imdazo [4,5- f]indol]-6(3H)-one“WD 2006/ 032519 PCT/ EP2005/ 010312
-55 Exanpl e No. Systematic Nanme (Method) 1H NVR 2-(5-1sobutyl-2H

pyrazol - 3- M’MS_ML({OQ{ (7ESY+)CyC| opent an-5, 7- di hydro-| H

(v) 2-(3,3-Bis-methylsulfanyl-acryloyl)-5-ethyl-7,7-dimethyl-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one

Crude 2-(3,3-bis-methylsulfanyl-acryloyl)-5-ethyl-7,7-dimethyl-1-(tetrahydro-
5 pyran-2-yl)-5,7-dihydro-1H-imidazo[4,5-f]indol-6-one (2.25 g, 4.9 mmol) and p-
toluenesulfonic acid monohydrate (0.5 g, 2.6 mmol) was dissolved in methanol (25
mL) and water (3 mL) and stirred at reflux for 3 h. After cooling to room
temperature, water (50 mL) was added and the mixture extracted with etyhl acetate
(3 x 50 mL). The combined organic layers were washed with water and
10 concentrated in vacuo. The crude product was recrystallized from methanol to yield
2-(3,3-bis-methylsulfanyl-acryloyl)-5-ethyl-7,7-dimethyl-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one (0.71 g, 39 %) as yellow solid.

MS: M =376.3 (ESI+)
'H-NMR (400 MHz, CDCI3): & (ppm) = 1.31 (t, 3H), 1.42 (s, 6H), 2.63 (s, 3H),

15 2.72 (s, 3H), 3.83 (m, 2H), 7.13 and 7.25 (s, 1H, two tautomeric forms), 7.49 (s,
1H), 7.58 and 7.65 (s, 1H, two tautomeric forms), 11.5 (br, 1H)

B: Final Products

Examples 1 to 43

Standard Procedure :

20 Preparation of 1-Isopropyl-6-(5-methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-
benzo[1,2-d;4,5-d']diimidazol-2-one (Example 11)

5-Methyl-1H-pyrazole-3-carboxylic acid (126 mg, 1 mmol) and 5,6-diamino-1-
isopropyl-1,3-dihydro-benzoimidazol-2-one (206 mg, 1mmol) were heated to 160
°C in a mixture of polyphosphoric acid (5 g) and phosphorus pentoxide (500 mg,
25 3.5 mmol) for 6 h. This mixture was poured on water (20 ml) and stirring
continued until a precipitate formed. After filtration the crude product was

suspended in water and neutralized by the addition of aqueous ammonia (25 %).



i mdazo [4,5-f] indol 8 6] -one; or according to the 350.1 actual | UPAC
(APl +) nonencl ature: 2- (5-Isobutyl-2H pyrazol-3-yl) -spiro- 5,7 dihydro
[ cycl opewbano6/m12319, 7-i m dazo[4,5- f]indol]-6(3H)-one @cthriMmshyizit H

[ D6] DVBO, 400 pyrazol -3-yl)-3,5- MHz: 2.30 (s, 3H), 9 dihydro-IH 255 6.53
(s, 1H), 7.00 (s, benzo[1,2-d;4,5- ( 3|+) 2H), 10.42 (br, 2H), d']

di i m dazol -2-one 12.38 (br, 1H), 12.86- (br, 1H) [D6] DMSO, 400

3-Met hyl -6-(5- MHz: 2.30 (s 3H), rrethyl-IH-pyrazoI 269.1 3.36 (s, 3H)

6. 54 1 1 1, 2-
G 5 7 il I O T o BARRORY
12.86 (br, V\ldsl) aC[hEW]Ed %@hrmﬁﬁogﬁph‘sm oiigh - Gligtorométhant/mtietiagol G195

thyl -1 H 2 1
methy! - (s %W@H F &% (%_p%’% 63<'§)metﬁyﬁﬂ/§g§;{gaz$ﬂ3§1yé)s cﬁlﬁfﬁrg'?@iigge?éoﬁgi H,
di i mi dazol 6-rqiddg;pbldazp %g)n@gs slggh}ly yellow solid. Y1e1d 36 mg (12 %

5 Using the experimental conditions reported above and the appropriate starting

materials , the following derivatives 1 to 43 were prepared:

Example No. Systematic Name (Mi\‘/cllfo d) "H-NMR

7,7-Dimethyl-2-(5-

methyl-2H-pyrazol-

! 3_)71)_375;6,7“ 268:3)(ESI
tetrahydro-

imidazo[4,5-f]indole

1-[7,7-Dimethyl-2-
(5-methyl-2H-
pyrazol-3-yl)-6,7- 310.3
dihydro-3H- (ESI+)
imidazo[4,5-f]indol-
5-yl]-ethanone

8,8-Dimethyl-2-(5-
methyl-1H-pyrazol-
3-y1)-1,5,7,8- 296.3
tetrahydro- (ESI+)
imidazo[4,5-
__g]quinolin-6-one

2-(5-Isobutyl-2H-
pyrazol-3-yl)-8,8-
dimethyl-1,5,7,8- 338.0
tetrahydro- (API+)
imidazo[4,5-
g]quinolin-6-one




10.61 (br, 1H) WD 2006/ 032519 PCT/ EP2005/010312 -56 Exanple No. Systematic
Name (Mvh d) 'H-NVR [D6]DVSO, 400 MHz: 1.17 (t, 3H), 5-Ethyl-7,7- 1.31
(d7.22 (swol2bhe/az24b)), 2.31 (s, dinethyl-2-(5- 3H), 3.75pPCay/EP20d5/010B22
net hyl - 1H pyrazol - 310.1 6.58 .58 8 ( (ss, , 1 1H), , 6.95 tw 6
3-yl)-5,7-di hydro- (APl +) tautomeric fsgr ms), 3Himdazo[4,5- 7.39 and 7.55
(s, 1H, flindol-6-one two tautoneric forns), 12.60 (br, 1H), 12.90 (br,
1H) [D6]DVBO, 400 5-Ethyl-7,7- Miz: d = 12.64 (bs, dinmethyl-2-(5- 1H),
7.48 (s, 1H, 7.09 , 1H)|, 6.59 (s,.. 13 propms 2H{pyr azgl - 8.1 1H ,
3.76 (q, 2H), g’@ﬁnléﬁe; 7-di h %ﬁiﬂﬁétecmrﬁli 1HMéthodB.| 76 2rﬁ"§}yﬁ$m dazo[ 4, 5-
1.62.64 3 (m 2Z2H), I.31 (s, fJindol 6 one|6H), I. (ID6]BMISO, 48095 (t, 3H)
5,7,7-Trinethyl -2 (5-propy| -2H 14 pyrazol|-3-yl) -5, 7M324.3b (dgémydf o- 3H-
(APl +) imdazo [4,5-f] i ndrol - 6-one b5-Et qyl -2-(5 2.32 (s, 3H), 6.54
and 6.56 (s, 1H, two
tautomeric forms),
6.89 and 7.00 (s, 1H,
two tautomeric
forms), 7.30 and 7.48
(s, 1H, two
(ESI+) tautomeric forms),
10.18 and 10.23 (br,
1H, two tautomeric
forms), 12.39 and
12.53 (br, 1H, two
tautomeric forms),
12.85 and 12.89 (br,
1H, two tautomeric
forms)

L

7,7-Dimethyl-2-(5-

methyl-2H-pyrazol

5 -3y1)-5,7-dihydro- | 2522

3H-imidazo[4,5-f
]Jindol-6-one

2-(5-Isobutyl-2H-
pyrazol-3-yl)-7,7-

6 dimethyl-5,7- 324.0
dihydro-1H- (API+)
imidazo[4,5-f]indol-
6-one

2-(5-Methyl-2H-
pyrazol-3-yl)-
spiro[7,7-
cyclopentan-5,7-
dihydro-3H-
imidazo|[4,5-f]indol-
7 6]-one; or
. S_@L according to the 308.3
7N actual TUPAC- (ESI+)
nomenclature:

1 2-(5-Methyl-2H- ‘
pyrazol-3-yl)-spiro-
5,7~
dihydro[cyclopentan
e-1',7-imidazo[4,5-
flindol]-6(3H)-one




| sobutyl - 2H pyrazol - 15 3-yl)-7,7-dinmethyl- 352.1 5, 7-di hydro-3H (API+)
I mdazo [4,5-f] indol 6-one 2- (5-Isobutyl-2H pyr azol- 3 -yl) - 5 7, 7
16 tri nmetwpl2066/03251838. 1 di hydro-3H (APl +) i m dazo [4p&TiEP2008000316- one WO
2006/ 032519 PCT/ EP2005/ 010312 -57 Exanple No. Systematic Nane (Mt hod)
1H-NVR 2-(4,5-D nethyl- 1H pyrazol - 3-%%) - 17 7,7-dinmethyl-5,7- 294.0
di hydro-1H (API-) imdazo [4,5 f ] ifol 6-one 7,7-Dinethyl-2- [ 5-
(3-nethyl-butyl)- 18 1H pyrazol-3-yl] - 336.1 5, 7-di hydro-1H (API-)
i m dazo[ 4, 3 T]indol 6-one [2-(5-Enyl -4- net hyjisT B pyrazpl 19
3-yl)-7,7- di medhympledds. 1 |5, SrsErniianeme | (HRkkdd) H-NMR
2-(5-I1sobutyl-2H-
pyrazol-3-yl)-
spiro[7,7-
cyclopentan-5,7-
dihydro-1H-
imidazo[4,5-f]indol-
6]-one; or
according to the 350.1
actual IUPAC- (API+)
nomenclature:
2-(5-Isobutyl-2H-
pyrazol-3-yl)-spiro-
5,7-
dihydro[cyclopentan
e-1',7-imidazo[4,5-
f]lindol]-6(3H)-one

[D6]DMSO, 400
MHz: 2.30 (s, 3H),

255 6.53 (s, 1H), 7.00 (s,
(API+) | 2H), 10.42 (br, 2H),
12.38 (br, 1H), 12.86

6-(5-Methyl-1H-
pyrazol-3-yl)-3,5-
9 dihydro-1H-
benzo[1,2-d;4,5-
d'|diimidazol-2-one

(br, 1H)
[D6]DMSO, 400
3-Methyl-6-(5- MHz: 2.30 (s, 3H),
methyl-1H-pyrazol- 269.1 3.36 (s, 3H), 6.54 (s,
10 3—yl)—3,5-d1hyd.ro— (API.+) 1H), 7.05 (s, 1H),
1H-benzo[1,2-d;4,5- 7.13 (s, 1H), 10.65
d'|diimidazol-2-one (br, 1H), 12.50 (br,

1H), 12.86 (br, 1H)

[D6]DMSO, 400
3-Isopropyl-6-(5- MHz: 1.47 (d, 6H),
methyl-1H-pyrazol- 2.31 (s, 3H), 4.61 (m,

11 3-y1)-3,5-dihydro- (3\%71}%) 1H), 6.53 (s, 1H),
1H-benzo[1,2-d;4,5- 6.98 (s, 1H), 7.12 (d,
d'|diimidazol-2-one 1H), 7.39 (s, 1H),

10.61 (br, 1H)




I m dazo[ 4, 5- ]indol 6-one 7,7-Di nethyl-2- (1H pyrazol-3-yl)- 268,0 20
5,7-di hydro-1H (ESI+) imdazo [4,5 f ] indol 6-one 2-(5-Cyclopropyl-
1H pyrazovee9d0325121 7, 7-di met hyl -5, 7- 308, 1 di hydr o- 1HPCTEBR60S/010312

i m dazo[ 4,5 f]indol 6-one 2-(5-Isopropyl-2H pyrazol-3-yl)-7,7- 22

di met hyl -5, 7- 310, 1 di hydro-1H (ESI+)._  im dazo[4,5 f]indol 6-one WO
2006/ 032519 PCT/ EP2005/ 010312 -58 EXéﬁﬁle No. Systematic Nane (MM hod)
1H- NVR 8, 8-Di net hyl -2-(5- propyl-2H pyrazol 23 3-yl)-1,5,7,8- 324,2

tetrahydrof (ESI+) . imdazjo [4,5 g] .qui nolli n-BtSone| 8, 81 | -2
(1H pyrazo| - 3_@,}@}111)19@]2; 2 gystema ic Name (Method) H—I(H%/h{'y
[D6]DMSO, 400
MHz: 1.17 (t, 3H),
1.31 (d, 6H), 2.31 (s,
5-Ethyl-7,7- 3H), 3.75 (g, 2H),
dimethyl-2-(5- 6.58 (s, 1H), 6.95
methyl-1H-pyrazol- 310.1 d7.22 (s, 1H, tw
12 ! - and 7. s, 1H, two
3—y1)r5,.7—d1hydro (APT+) tautomeric forms),
3H-imidazol4,5- 7.39 and 7.55 (s, 1H,
flindol-6-one two tautomeric
forms), 12.60 (b,
1H), 12.90 (br, 1H)
[D6]DMSO, 400
MHz: d =12.64 (bs,
>-Ethyl-7,7- 1H), 7.48 (s, 1H),
dimethyl-2-(5- 7.09 (s, 1H), 6.59 (s,
13 propyl—ZH—Pyrazol- 338.1 1H), 3.76 (q, 2H),
3-yl)-5,7-dihydro- (API+) 2.64 (t, 2H), 1.72 -
3H-imidazo[4,5- 1.63 (m, 2H), 1.31 (s,
flindol-6-one 6H), 1.19 (t, 3H),
0.95 (t, 3H)
5,7,7-Trimethyl-2-
(5-propyl-2H-
pyrazol-3-yl)-5,7- 324.1
14 dihydro-3H- (API+)
imidazo[4,5-flindol-
6-one
5-Ethyl-2-(5-
isobutyl-2H-pyrazol-
15 3—y1)—7',7—dimethyl- 352.1
5,7-dihydro-3H- (API+)
imidazol[4,5-f]indol-
6-one
2-(5-Isobutyl-2H-
pyrazol-3-yl)-5,7,7-
trimethyl-5,7- 338.1
16 dihydro-3H- (API+)
imidazo[4,5-f]indol-
6-one




24 1,5,7,8-tetrahydro- (ESI+) imdazo [4,5 g] quinolin-6-one

2- (5-Cycl opropyl - 1H pyrazol-3-yl)- 25 8,8-dinethyl-1,5,7,8- 322,2

t et r ahydrwo 20&68I132319 i mi dazo [4,5 g] quinolin-6-one 2-(Pcrampoospydzi2H-
pyrazol -3-yl)-8,8- 26 dinmethyl-1,5,7,8- 324,2 tetrahydro- (ESI+) imdazo
[4,5 g] quinolin-6-one 272(2H—pyr$¥ 3y|) p p~N 294,22 | |

di hydro[ cycl opentan (ESI+) e-1' dazo[ 4,5- f]indol]-6(3H)-one
2-(5-Isopropy| 2H 28 pyrazol -3-yl)-spiro- 5,7- 336,2 dihydrofcyclopentan

(ESI +) -1 m dazo[4 5 f]indo] ]-6(3H]-omdSWD 2006/
PCT/ EP2005/of@<31112’e 89 ExanpPEm NG efrmniahosne ( ?‘ﬁ@% H N

2- (5-Propyt=2

2-(4,5-Dimethyl-

1H-pyrazol-3-yl)-

7,7-dimethyl-5,7- 294.0

dihydro-1H- (API-)

imidazo[4,5-f]indol-
6-one

17

7,7-Dimethyl-2-[5-
(3-methyl-butyl)-
1H-pyrazol-3-yl]- 336.1
5,7-dihydro-1H- (API-)
imidazo[4,5-f]indol-
6-one

18

2-(5-Ethyl-4-
methyl-1H-pyrazol-
3-yl)-7,7-dimethyl- 308.1
5,7-dihydro-1H- (API-)
imidazo(4,5-f]indol-
6-one

19

7,7-Dimethyl-2-
(1H-pyrazol-3-yl)-
20 5,7-dihydro-1H-
imidazo[4,5-f]indol-
6-one

268,0
(ESI+)

2-(5-Cyclopropyl-
1H-pyrazol-3-yl)-
7,7-dimethyl-5,7- 308,1
dihydro-1H- (ESI+)
imidazo[4,5-f]indol-
6-one

21

2-(5-Isopropyl-2H-
pyrazol-3-yl)-7,7-
dimethyl-5,7- 310,1
dihydro-1H- (ESI+)
imidazo([4,5-f]indol-
6-one

22




29 pyrazol
e-1'

(1H pyr azwb-28e6yi32519282, 2 30 5, 7-di hydro-3H (ESI +)

, 7-imdazo [4, 5-

-3-yl)-spiro 5,7- 336,2 dihydro[cycl opentan (ESI +)
f]indol]-6(3H)-one

5 7, 7-Tri et hyl -
i m eaTaP4905/0id3undol

6-one 5,7,7-Trinethyl-2- [D6] DMSO, 400 (5-nethyl-1H MHz: d = 12.89 (m
pyrazol -3-yl)-5,7- 296.0 1H), 12.61, (m 1H), 31 di hydro-3H (API+)
7.56-6.94 (m 2H), imdazo[4,5 f]i I:Iol - 6.55 (s, IH, 3.19 (s, 6 -one 3H),
2.32 (s, 3H) 131 (s, 6H 5Ethy| 7,7 dinethyl-2-(1H 32
pyr azolf- 7- 296,/2 _dih ESIM} i m dazos 5 f] i|ndol - 6-one
5- Et hyl|- 7 H%tl\llﬂll - 21 ( ysfﬁr%ﬂf,&agﬁ_ py r(Mechod)3B8 3- yllg[-m:i]}- di hydro- 338.2
3H-i m qazo{4,5- (ESr+) | f]indol-6-one;| conpound Wth
8,8-Dimethyl-2-(5-
propyl-2H-pyrazol-
23 3-y1)-1,5,7,8- 324,2
tetrahydro- (ESI+)
imidazo[4,5-
g]quinolin-6-one
8,8-Dimethyl-2-
(1H-pyrazol-3-yl)- 2822,
24 1,5,7,8-tetrahydro- (ESIiI-)
imidazo[4,5-
glquinolin-6-one
2-(5-Cyclopropyl-
1H-pyrazol-3-yl)-
25 8,8-dimethyl-1,5,7,8- 322,2
tetrahydro- (ESI+)
imidazo[4,5-
glquinolin-6-one
2-(5-Isopropyl-2H-
pyrazol-3-yl)-8,8-
26 dimethyl-1,5,7,8- 324,2
tetrahydro- (ESI+)
imidazo(4,5-
glquinolin-6-one
27 2-(2H-pyrazol-3-yl)-
“Mj sk dSPi[rO'SlJ‘ 294,
° ey ihydro[cyclopentan ’
W“ e-1',7-imidazo[4,5- (ESI+)
flindol]-6(3H)-one
2-(5-Isopropyl-2H-
28 pyrazol-3-yl)-spiro-
e, 5,7- 336,2
%;@E& dihydro[cyclopentan (ESI+)
e-1',7-imidazo(4,5-
flindol}-6(3H)-one




acetic acid [D6] DMSO, 400 MHz: 1.28 (s, 6H), 5-lsopropyl-7,7- 1.45 (d,
3H), 2.31 (s, dinethyl-2-(5- 3H), 4.56 (br, 1H), 34 nethyl-2H pyrazol -
324, 1 6. 580(2806/aBkH19 6. 88 3-yl)-5,7-di hydro- (API+) andP¢TEP2@50108182
1Him dazo [4,5- and 7.54 (2H, two f ] indol-6-o0one tautoneric formns),

12. 61(NH), 12. 87( NH) WD 2006/ 032519 PCJ/ EP2005/ 010312 -60 Exanpl e No.
Systematic Name (Mvh d) 1H NVR [D6]DVSG 400 MHz: 0.95 (t, 3H), 1.29 (s,
6H), 1.44 (d, 6H), 1.66 (m 2H), 5-Isopropyl-7,7- 2.64 (t, 2H), 4.56 (br,

dimrethyl -2-(5- 1IH), 6.57 (s] TH)y, 35 _propyl-2Hipyragol- 352.2 7.771 Jand
7.31 (1H, 34yl )-Eﬁ?f?l’@i}ﬁ%/dro- (REemptic fmeaut qurEhgd) [LH i mﬁlﬁ'&\g\g 4,5- forns),
7.35 and 7.55 fJ]indol-6-ong (1IH t(wo tautoperic forps), 12.49 and |12. 60
(NH, two tdut oneric forms), 1294, Nohy. [D6] DVBO, 400 Miz: 0.88 (ft, 3H),
29 pyrazol-3-yl)-spiro-
. N T 5,7- 336,2
7N dihydro[cyclopentan (ESI+)
e-1',7-imidazo[4,5-
flindol]-6(3H)-one
5,7,7-Trimethyl-2-
(LH-pyrazol-3-y1)-
30 5,7-dihydro-3H- (2E85%f)
imidazo(4,5-f]indol-
6-one
5,7,7-Trimethyl-2- M[Irlijé'] 135/181(2)’8300
(5-methyl-1H- 1H z d=12.89 (m,
), 12.61 (m, 1H),
31 pyrgzol—3—yl)—5,7- 296.0 7.36-6.94 (m, 2H)
dihydro-3H- (API+) . ) ) ’
imidazo[4,5-f]indol- 655 (s, 1H), 3.19 (s,
6—0’ne 3H), 2.32 (s, 3H),
1.31 (s, 6H)
5-Ethyl-7,7-
dimethyl-2-(1H-
32 pyrazol-3-yl)-5,7- 296,2
dihydro-3H- (ESI+)
imidazo[4,5-f]indol-
6-one
5-Ethyl-7,7-
dimethyl-2-(5-
propyl-2H-pyrazol-
33 3-yl)-5,7-dihydro- 338.2
3H-imidazo[4,5- (BESI+)
flindol-6-one;
compound with
acetic acid
[D6]DMSO, 400
MHz: 1.28 (s, 6H),
5-Isopropyl-7,7- 1.45 (d, 3H), 2.31 (s,
dimethyl-2-(5- 3H), 4.56 (br, 1H),
34 methyl-2H-pyrazol- 324,1 6.55 (s, 1H), 6.88
3-y1)-5,7-dihydro- (API+) and 7.09 and 7.32
1H-imidazo[4,5- and 7.54 ( 2H, two
flindol-6-one tautomeric forms),
12.61 ( NH), 12.87 (
NH)




1.31 (s, 6H), 1.66 (m 7,7-Di nethyl-2-(5- 2H), 2.31 (s, 3H),
nmet hyl - 2H pyrazol - 3.69 (t, 2H), 6.55 (s, 3-yl)-5-propyl-5,7- 324,1 1H),
6. 95 and wo2gocaB828iphydr o- 1H (APl +) (1H, two tautoneri cPCImPA@30]0315
flindol- forms), 7.35 and 7.56 6-one (1H, two tautoneric forns), 12.54 and
12.62 (NH, two tautoneric fornms), 12.83 (NH) [D6]DMSO, 400 MHz: 0.88 (t)
3H), 0.95 (t, 3H), 1.31 (s, 7)7-Dinmethyl-5- 6H), 1.67 (m 4H),
propyl - 2- (5-propyl - 2.64 (t, 2H) 3.69 (t, 2H pyrazol-3-yl)- 352.1 2H),
6.58 (s, 1 hydrp-3H (APl +) 6.956 amgs 7. 23 (s,; |md_120
[4,5- f ] i ndolagxaﬂﬁie g]lé’ut oner PEEBAEGNAMS! s )\ 1ethod land 7%%\@% t wo
tautoneric forms), 12.60 (pr, IH), 12.9T [(br, IH WO g@pmggzw
PCT/ EP2005/{010312 -61 Exanple No. Systematjc Nane (Mqumd() o ht HIYR
[D6] DVMSO, 400 MHz: 1.32 (s| 6H), 6.94 and 7.04 (1H, 129 (s, 6H), 1.44 (d,
6H), 1.66 (m, 2H),
5-Isopropyl-7,7- 2.64 (t,2H), 4.56 (br,
dimethyl-2-(5- 1H), 6.57 (s, IH),
35 propyl-2H-pyrazol- 352,2 7.71and 7.31 (1H,
3-y1)-5,7-dihydro- (API+) two tautomeric
1H-imidazo[4,5- forms), 7.35 and 7.55
flindol-6-one (1H, two tautomeric
forms), 12.49 and
12.60 (NH, two
tautomeric forms),
12.90 ( NH)
[D6]DMSO, 400
MHz: 0.88 (t, 3H),
1.31 (s, 6H), 1.66 (m,
7,7-Dimethyl-2-(5- 326}91)(,t2.23l}1)(563515_31)(,s
methyl-2H-pyrazol- iH) 6’ 95 a)n d - 22’
36 3-y1)-5-propyl-5,7- 324,1 (1H ,tw \ =
. , two tautomeric
__, dihydro-1H- (APT+) forms), 7.35 and 7.56
imidazo[4,5-f]indol- (1H, t\;\fo' tautome;ic
6-one forms), 12.54 and
12.62 (NH, two
tautomeric forms),
12.88 (NH)
[D6]DMSO, 400
MHz: 0.88 (t, 3H),
0.95 (t, 3H), 1.31 (s,
. 6H), 1.67 (m, 4H),
7,7-Dimethyl-5- 2.64 (1, 2H), 3.69 (1,
propyl-2-(5-propyl- 2H), 6.58 (s, 1H)
37 2H-pyrazol-3-y1)- 3521 | 6 95and 7.23 (s, 1H
. 5_,7—dihydro—? H- (APT+) .two tauizomel;ic )
imidazo{4,5-flindol- forms), 7.39 and 7.57
6-one (s, 1H, two
tautomeric forms),
12.60 (br, 1H), 12.91
(br, 1H)




7, 7- D et hyl - 2- (5-
7.51 38 pyrazol

two tautonmeric trifluoronethyl
-3-yl)-5,7- 336.0 (1H,

-2H forns), 7.22 and
two tautoneric di hydro-1H (API+)

forns), MWBRo@nd25960 i m dazo [4,5- f] indol- (1H, twoPCaEPROBNILE126-0Ne
forms), 10.35 (NH), 12.88 and 12,98 (NH, two tautoneric forns), 14.64
(NH) 5-Ethyl-7,7- [D6] DMSO, 400 dinethyl-2-(5 trifluoronethyl-IH Miz:
1.18 (t, 3H), 39 pyrazol-3-yl)-5,7- .1 1.32 (d, 6H), 3.79 (q, (API+)
2H), 7.20 (s, 1H), dihydro 3Him'dazo[45f]indo|- 7. 28(5 1H), 7.63 (s,
6-one 1H), [ 5-1 soprop =7, 7fF [SUbJ DVBO, 400 [ di qgg hyT[-2- (5 MHzT 171§ (s,
6H), trifldor orfwnyplc da. 1. 16 Sysiemety Namesg (ﬁlgﬂ;b\@;azm 3};rN)MB, 7- AP (m
1H), 7.23 dihydro=—iH—(t+ (bt —728 (s, —tH), g 400400 T ndol -
7.62 (br LI) 12.99 6-one {NH), 14.67 (NH) 7,7-Din F 50, 400
propyl - W MHz: 0.88 (t, ﬁH), trifluorongethyl- 67 (m
41 pyrazol 3-yl)-5,7- 378.0 Didaeh (2t%5_ H), di hyd ta&tA ok 18 (br)
I'H), 7.28 |imdazo[4,5 f]i ”H? ifubdmettioi- B3 (Pr 1M g 18), 7.22 and 7.51
38 pyrazol-3-yl)-5,7- 336.0 (1H, two tautomeric
dihydro-1H- (API+) | forms), 7.28 and 7.60
imidazo[4,5-f]indol- (1H, two tautomeric
6-one forms), 10.35 (NH),
12.88 and 12,98
(NH, two tautomeric
forms), 14.64 (NH)
5-Ethyl-7,7- [D6]DMSO, 400
dimethyl-2-(5- .
trifluoromethyl-1H- MFHz: 1.18 (t, 3H),
39 Y 364.1 | 1.32 (d, 6H), 3.79 (q,
pyrazol-3-y1)-57- 1 priy | 2mH), 7.20 (s, 1H)
. dihydro-3H- 7.28 (s, 1H), 7.63 (s
imidazo[4,5-flindol- ) ’ lH), ) ’
6-one ’
5-Isopropyl-7,7- [D6]DMSO, 400
dimethyl-2-(5- MHz: 1.18 (s, 6H),
trifluoromethyl-2H- 378.0 1.46 (d, 6H), 4.58
40 pyrqzol-3—yl)—5,7- (API.-I-) (m, 1H), 7.23
dihydro-1H- (br,1H), 7.28 (s, 1H),
imidazo{4,5-flindol- 7.62 (br,1H), 12.99
6-one (NH), 14.67 (NH)
. [D6]DMSO0, 400
7’7r(13‘“1‘_e§f‘(”51:5' MHz: 0.88 (t, 3H),
., ProPY 1.34 (s, 6H), 1.67 (m,
trifluoromethyl-2H- 378.0 2H), 3.74 (t, 2H)
41 pyrazol-3-yl)-5,7- ' Y : .
: (API+) 7.18 (br, 1H), 7.28
dihydro-1H-
imidazo[4,5-f]indol- (s, 1F1), 7.63 (br,1H),
6—c;ne 13.02 (NH), 14.64
(NH)
5,7,7-Trimethyl-2- [D6_] DIYI_SO’ 400
. MHz: d = 14.66 (s,
(5-trifluoromethyl-
1H), 13.04 (s, 1H),
2H-pyrazol-3-yl)- 350.0
42 . 7.63 (m, 1H), 7.29
5,7-dihydro-3H- (API+) (m, 1H), 7.15 (
imidazo[4,5-f]indol- 1n1_11’ > /-4 \I,
6-one ), 3.22 (s, 3H),
1.34 (s, 6H)




6-one 13.02 (NH), 14.64 (NH) 5,7,7-Trinethyl-2- [D6] DVMSO, 400
(5-trifluoromethyl- MHz: d = 14.66 (s) 2H pyrazol-3-yl)- 350.0 IH), 13.04
(s, 1H), wd 2B06fo3ekibydro-3H (API+) 7.63 (m 1H), 7.29 ipoirdez@s[o403%1]i ndol -
(m 1H), 7.15 (m 1H), 3.22 (s, 3H), 6-one 1.34 (s, 6H) WD 2006/ 032519
PCT/ EP2005/ 010312 -62 Exanple No. Systematic Nanme (Method) 'H NVR 43

2- (5-Cycl opropyl 2H pyrazol -3-yl)- spiT@-B, 7- 334.2 Q"™ NH N NH

di hydr o[ cycl opentan (ESI +) HNe-1,7 imdazo[ 4,5 fJindol]-6(3H)-one
Exanpl e 44: SEtﬁyff ) MS )
( 5- met hoxy{ 1H Byaapd N3~y|)-7,578t@mﬁﬁfhfymﬁ5, 7 (Sehdy o- 30 HiN&&Bo [4,5-]

i ndol - 6- ong 5 5-—Methoxy-1Hpyrazote-3-carb UU ytTc acid (86 nyg;— 0.6t mol ),
1- hydroxybenzotriazol e hydra 85 .[73 mmol ) land triethyl am ne (253
|, 184 ny,| 1.82 rAdol) were ?Hsgié%é’ §'l5‘ N, N- di met Hyl f or mani de ( DVE) (2
m ) and after the addition

1-(3-dinet hyl%@rop&yl ) -3t ig;};n; lL,i.m de ﬁ{/ﬁ ochloride (EDC) (139 ng,
0.73 nmol ) |dbsS ew\gVF (ﬁé{.} action nixtjure was 10 stirred at
room tenperatuie” After h mﬁoﬁ (3% of 5, 6-digm no-1-ethyl-3, 3-
di met hyl -1, 3-di hydro i ndol - ?5 mM ) was added and the reaction

m Xt ur e was—stirretd—at—roomtenper aucrrc for—16—hours—Fhe—sotvent—was
renoved under reduced pressure, the residue was quenched with water (20

m ) and Example 44:

5-Ethyl-2-(5-methoxy-1H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-3H-
imidazo[4,5-f]lindol-6-one

5 5-Methoxy-1H-pyrazole-3-carboxylic acid (86 mg, 0.61 mmol), 1-
hydroxybenzotriazole hydrate (111 mg, 0.73 mmol) and triethylamine (253 pl, 184
mg, 1.82 mmol) were dissolved in N,N-dimethylformamide (DMF) (2 ml) and after
the addition of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(EDC) (139 mg, 0.73 mmol) dissolved in DMF (2 ml) the reaction mixture was

10 stirred at room temperature. After 1 hour a solution of 5,6-diamino-1-ethyl-3,3-
dimethyl- 1,3-dihydro-indol-2-one in DMF (2 ml) was added and the reaction
mixture was stirred at room temperature for 16 hours. The solvent was removed
under reduced pressure, the residue was quenched with water (20 ml) and
extracted with ethyl acetate (3 x 20 mL). The combined organic layers were washed

15 with brine (15 ml), dried over sodium sulfate and evaporated. The residue was
dissolved in ethanol (5 ml) and after the addition of hydrochloric acid (10 M, 2 ml)
it was stirred under reflux for 2 hours. The ethanol was evaporated and the residue
was adjusted to pH 9-10 with ammonium hydroxide. After the addition of water
(20 ml) the aqueous phase was extracted with ethyl acetate (3 x 20 ml). The

20 combined organic layers were washed with brine (10 ml), dried over sodium sulfate
and evaporated. The crude product was purified by column chromatography on
silica gel. Elution with ethyl acetate/n-heptane (9:1) yielded 56 mg (28%) of an off-
white solid.

MS: M = 326.1 (API+)



extracted with ethyl acetate (3 x 20 nL). The conbined organic |ayers were
washed 15 with brine (15 m ), dried over sodiumsulfate and evaporated. The
resi due wae 20aisgssIbved in ethanol (5 nl) and after the aduirPead/ood3i2
hydrochloric acid (10 M 2 m) it was stirred under reflux for 2 hours.
The et hanol was evaporated and the resi due was adjusted to pH 9-10 with
anmoni um hydroxi de. After the additi on %f wat er (20 mM) the aqueous phase
was extracted with ethyl acetate (3 x 20 m). The 20 conbi ned organi c

| ayers wereg i (1 d di_u

evapor at ed.we@%@g&%g( B%"‘Pfl «ic}sd(t 1%% Qh&g Lg %ﬂ qa&ﬁ@

silica gel .3.& (st 31an 6wst(k 1&1)hy.IL 4e(sltFal, &/56- (h,eer)aﬂlé8Q Q:?rl)lHyl el ded 56 ny (28%
of an off- white solid. Ms: M= 326.1 (APl +) WD 2006/ 032519

PCT/ EP2005/ 010312 -63 'H NVR (400 MHz, DMBO: S (ppm) = 1.19 (t, 3H), 1.32
(s, 6H), 3.Pampled4RH), 3.84 (s, 3H), 6.28 (s, 1H), 7.14 (s, 1H), 7.56 (s,
1H), 12.80 (br 2H) Exarrple 45: 5-Ethyl -7, 7-di net hyl - 2- ( 5- net hyl sul f anyl -

| H pyrazol - 5 d| h 4, 5-f 6-.0ne Hydrazi ne
nonohydr at €~ é"%ﬁ7’ ime FT%QS‘Q%’@E%%E%‘E}S%QE%OWW#”Z 3, 3-
bi s- mgt hyl &ﬂilﬁﬂdb}[’45&'ﬁﬁ&él%fbx)e- 5-et hyl - 7, 7- di net hyl -

- (tetrahydro-pyran-2-yl)-5,7- dihydro- IH-|mdazo[45f]indoI 6-one (0.68 g,

1.81 nmmol ) in acetonitrile (15 nL) and stirred for 24 h. After cooling to
room t enperldydiagint heonphpdiafsi (0 & 2eg, e mbdoly vis addeddo awasieagoniof fr(B8et onitrile

and et her t eji&g %yl %5 aéhﬁle\eﬁmhe tetPQM% yMﬁ 2- M)‘S B42. 1
APl +) E[?I 173 253
E s, ;?-l) 3dif zgr(orﬁH smjdazgl 43 @d()lréf}?gféo 68 g;l &1 ’6’5‘“{1%}“ %?Ft(’?l-‘irlgets(éét“b[r'}er ic

forms), 12.7Q {ffed folt HAfter tSohRg (PFoord HmYa 2006 P3eH it t&wdd EP2005/ 010312
10 collected, washed with acetonitrile and ether to yield 0.5 g (81 %) of a pale white

powder.
MS: M = 342.1 (API+)
'H-NMR (400 MHz, DMSO): & (ppm) = 1.19 (t, 3H), 1.31 (s, 6H), 2.53 (s, 3H),

3.76 (m, 2H), 6.83 (s, 1H), 6.95 — 7.65 (br m, 2H, tautomeric forms), 12.75 (br,
15 1H), 13.45 (br, 1H)
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R is hydrogen, alkyl, cyano or hal ogen; R3 is hydrogen, alkyl,

(C3-C6) -cycl oal kyl, al koxy or al kylsulfanyl; Xis -C(O- or -CH2-; 10 Y is
-NH-, - CHROCHRHRB2519- CRAR5- CH2- or -CRAR5-; wherein R4 PSTHPAIGHEIIDr
alkyl; and R5 is hydrogen or alkyl, or alternatively R4 and R5 form
together with the carbon atomto mhig? they 15 are attached a cycl oal kyl
ring; and all pharmaceutically acceptable salts thereof; for the

manuf acture of a nmedi canent for the treatnment of cancer. 2. Use of the
conpounds according to formula I L&ngbghggl, wherein 20 R3 is hydrogen

al kyl, (C3-C6)-cycloal kyl, for the arutacture of a medi canent for the

treatnent of cancer. 3. Use of the conpounds according to formula | in
claim1 or 2, el [ fgloﬁ‘g:'lfor the manufacture of a nedicament for
the treat ?ﬁsnt Ugé]gﬂ;aa%ogneg(?&r\% 50 6}%32519 PCT/ EP2005/ 010312 -68 4. Use of

t he conpounds according to fornula | in claiml or 2, wherein Xis -C(O-;
for the manufacture of a nggicanent for the treatnment of cancer. 5. Use of
t he conpounds according to fornula | inHclaim1l selected fromthe 5 group

consi sting of 7,7-Dinethyl-2-"N¢&
-3,5,6,7-tetrahydro-i m dazo 4,
(5- et hyl - 2H pyrazol -3 -yl) @
i ndol -5-yl] -ethanone; 2
8, 8- Di net hyl - 2- (5- net hyl - 1H pyrazol - 3-yl ) - 1R5, 7, 8-tet rahydro-im dazo [4, 5-
g] quinol i n-6-one;

N2H- pyNazgl- 3-yI)
in 7/ 1-1[ 7,7-Dinethyl-2-
y-dKo- 3H 'Q'sdazo [4,5-f]

formula [,
5 wherein
R'is hydrogen, alkyl, or -C(O)-alkyl;
R%is hydrogen, alkyl, cyano or halogen;
R®is hydrogen, alkyl, (Cs-Cs)-cycloalkyl, alkoxy or alkylsulfanyl;
X is -C(0O)- or -CHy~;
10 Yis -NH-, -CH,-CR’R’-, -CR*R’-CH,- or -CR'R’-; wherein
R*is hydrogen or alkyl; and
R’ is hydrogen or alkyl,
or alternatively
R* and R’ form together with the carbon atom to which they
15 are attached a cycloalkyl ring;

and all pharmaceutically acceptable salts thereof;
for the manufacture of a medicament for the treatment of cancer.

2. Use of the compounds according to formula I in claim 1, wherein
20 R’is hydrogen, alkyl, (Cs-Cs)-cycloalkyl,

for the manufacture of a medicament for the treatment of cancer.

3. Use of the compounds according to formula I in claim 1 or 2, wherein
X is -CHs-;

for the manufacture of a medicament for the treatment of cancer.



2- (5-1sobutyl -2H pyrazol -3-yl)-8,8-dinmethyl-1,5,7,5-tetrahydro-

i m dazo[ 4, 5-g] quinolin-6-one; 15

7, 7- Di metWl20@/032510et hyl - 2H pyrazol - 3-yl ) -5, 7- di hydr o- 1 FCTmrd@zo1(342 5- f]

i ndol - 6- one;

2- (5-1sobutyl -2H pyrazol - 3-yl ) -7, 7-di net hyl -5, 7-di hydro- 1Hi m dazo [4,5- f]
i ndol - 6- one; 2- (5-nethy|-ZFprrazoIIQSyl) -spiro-5,7-di hydro [

cycl opentane-1',7- 20 inidazo [4 5-f] indol] -6(3H)-one; 2-

(51 sobut vl 2Hypynagol s 2ouldaSoee 3 F YAk Y S PgRbans- 1 7

i mdazo [4 5-

6- (5- N@thyI-IFprrazol 3-G(O)-;3, 5- dlhydro | H benzo [1 ,2-d;4,5- d' ]

di i m dazol -

2 (4, 5. i met hy 0] TR gnufacipreph medjcament for the prewmentaficancer i 1 4oy
[4,5-J] indol-6-one; 7,7-Dinethyl-2- [ 5- (3-nethyl-butyl)

- 1H- pyrazok- 3-ykd of the CO%MHQ acchbtlink b 484 Qulh 4.iR cuun'l rflds(}lec@doﬂ?&n the

2- (5-Et hyl - 4-met hyl - 1K pyrazol -3-yl ) -7, 7-di met hyl -5, 7-di hydro-I H 30

i m dazo [4,5- fgouﬁgepa%ng ; WO 2006/ 032519 PCT/ EP2005/ 010312 - 69
7,7-Di et hyl - 2- (| H pyrazol - 3-yl ) -5, 7-di hydro-1 H i m dazo[ 4, 5-f] i ndol - 6-

one; 2-(5-Cycl 2,90[223/ t]%y}—lj_—&yrrnaé O Zﬁ }Xyrgon '3 yl93rge6t J/nytetr“a?}‘lydro 1pr}lgazo %EL I m dazo

[4,5-J] indol-
2- (5- Isopropylﬂﬁkbhyrazol 3-yl)- 7 7-di net hyl -5, 7-di hydro-| Hi m dazo[ 4, 5- f]

i ndol - 6-one; 8, 8-Di net -2-(5- pyl - 2Hpyrazol - 3-yl ) -
B Lot t ahyl7 oDt (e pLani et e sdnaiydro-3H-

1,5,
8, 8- met hyl - 21 (kb Ry saraloRs Yl ettarfnd; 8-t et rahydro-imi dazo [4,5- 10 g]
qui nol i n- 6- one;

8,8-Dimethyl-2-(5-methyl-1H-pyrazol-3-yl)-1,5,7,8—tetrahydro-imidazo[4,5-
glquinolin-6-one;
2-(5-Isobutyl-2H-pyrazol-3-yl)-8,8-dimethyl-1,5,7,8 -tetrahydro-
imidazo[4,5-g]quinolin-6-one;
15 7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-5,7-dilhhydro-1H-imidazo[4,5-
flindol-6-one;
2-(5-Isobutyl-2H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro- 1H-imidazo[4,5-
flindol-6-one;
2-(5-methyl-2H-pyrazol-3-yl)-spiro-5,7-dihydro[ cyclopentane-1',7-
20 imidazo[4,5-f]indol]-6(3H)-one;
2-(5-Isobutyl-2H-pyrazol-3-yl)-spiro-5,7-dihydro[cyclopentane-1',7-
imidazo[4,5-f]indol]-6(3H)-one;
6-(5-Methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[1,2-d;4,5-
d'ldiimidazol-2-one;
25 2-(4,5-Dimethyl-1H-pyrazol-3-yl)-7,7-dimethyl-5,7 -dihydro-1H-
imidazo([4,5-f]indol-6-one;
7,7-Dimethyl-2-[5-(3-methyl-butyl)-1H-pyrazol-3-yl]-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;
2-(5-Ethyl-4-methyl-1H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-1H-
30 imidazo[4,5-f]indol-6-one;



2- (5-Cycl opropyl -1 H pyrazol -3-yl)-8,8-dinethyl-1,5,7,8-tetrahydro- imdazo
[4,5-9] quinolin-6-one

2- (5- | sopwvopyde/@esipyr azol - 3-yl )-8, 8-di net hyl -1, 5, 7, 8-t ePcalppdeos/1i3nt dazo
[4,5-g] quinolin-6-one; 15 2-(2H pyrazol-3-yl) -spiro-5, 7-di hydro

[cycl opentane- 1',7-imdazo [4,5- f]indol]-6(3H)-one; 2-

(5-1sopropyl - 2H pyrazol - 3-yl ) -spiro- 5; 2 di hydro [cycl opentane- 1',7-

i mdazo [4,5-f] indol] -6(3H)-one; 2-

(5 Eropyl- 2t Py azal s i) AL O o T DY O L B BRADARS fnadiie 20 T m dazo

(5-trifluorometdwyd; - 2H pyrazol -3-yl) -5,7-di hydro-1 H imdazo [4,5-7]
i ndol - 6-one; 2- (5-Cyclopropyl-2Hpyrazol-3-yl) -spiro-5,7-dihydro [
cycl opent ane- 12;(B-Cydwdagd- [F+pSratdl-3-plotol,]- dinggt Bl 5, bdéydas 1H-

3- Met hyl - 6- (5 m?ﬁlﬁé{io :}'E'Ifﬂ}{ﬁé‘lz@—%ﬁé'yl )-3,5-di hydro-I H benzo[ 1, 2-d; 4,5- d' ]
di i m dazol -

3-1 | Z6- R 9y a 2-d; 4, 5-
3] sony %péazol (gz (@e[fs@lyﬂ P I BE 613 31V, ) -dBnerh i Sy Hileydr bt1PERERato 4,5

5-Et hyl - 7, 7- di mﬂmﬁkvl 20€5- net hyl - 1H pyr azol - 3-yl ) -5, 7- d| hydro 34 30

%%fﬁé&&”'?& BBV e By LA BG5BT TGRS 4, 5. 1]

i ndol - 6- one; glquinolin-6-one;

5,7, 7-Trinet hyl - 2- (5- propyl - 2H pyrazol - 3-yl ) -5, 7-di hydr o- 3Hi m dazo [4, 5-
] indol -6-one; 88- D1methyl -2-(1H-pyrazol-3-yl)-1,5,7,8- tetrahydro -imidazol[4,5-

- Et hyd - 2- (5- 'Sggﬁfn)@h ZA—Iblqé/razol 3-yl)-7,7-di net hyl -5, 7-di hydro-3H i m dazo
5- i ndol 5

4,
2 | sobutyl - 2H Qy(%W1oﬁ@¥&1)r@p§razoltz iy1yes, St m&hyt= Ob Msdie@aBfdrod M dazo

f
5
[
(
[4,5-f] indol-6-

imidazo [4,5-g]quinolin-6-one

2-(5-Isopropyl-2H-pyrazol-3-yl)-8,8-dimethyl-1,5,7,8-tetrahydro-

imidazo[4,5-g]quinolin-6-one;

15 2-(2H-pyrazol-3-yl)-spiro-5,7-dihydro[cyclopentane-1',7-imidazo[4,5-
flindol]-6(3H)-one;
2-(5-Isopropyl-2H-pyrazol-3-yl)-spiro-5,7-dihydro[cyclopentane-1',7-
imidazo[4,5-flindol]-6(3H)-one;
2-(5-Propyl-2H-pyrazol-3-yl)-spiro-5,7-dihydro[cyclopentane-1',7-

20 imidazo[4,5-f]indol]-6(3H)-one;

7,7-Dimethyl-2-(5-trifluoromethyl-2 H-pyrazol-3-yl)-5,7-dihydro-1H-
imidazo[4,5-flindol-6-one;
2-(5-Cyclopropyl-2H-pyrazol-3-yl)-spiro-5,7-dihydro[ cyclopentane-1',7-
imidazo[4,5-f]indol]-6(3H)-one;

25 3-Methyl-6-(5-methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[1,2-d;4,5-

d']diimidazol-2-one;

3-Isopropyl-6-(5-methyl-1H-pyrazol-3-y1)-3,5-dihydro-1H-benzo[1,2-d;4,5-
d']diimidazol-2-one;

5-Ethyl-7,7-dimethyl-2-(5-methyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-
30 imidazo[4,5-f]indol-6-one;



5,7, 7-Trimet hyl -2- (1H pyrazol -3-yl)-5, 7-di hydro- 3Hi m dazo[ 4, 5-f| indol - 6-
10 one; 5,7,7-Trinmethyl-2-(5-nmethyl-1 H pyrazol-3-yl)-5,7-di hydr o- 3H

i m dazo [wWO3bjdasekab- 6- one; PCT/EP2005/010312

5- Et hyl -7, 7- di met hyl - 2- (1H pyrazol - 3-yl ) -5, 7-di hydro- 3Hi m dazo [ 4, 5-
f]indol - 6-one; 15 5-Ethyl -

7, 7- di met hyl - 2- (5- propyl - 2H pyr azol - 3-y9y- 5, 7-di hydro- 3H i m dazo[ 4, 5-f|

i ndol - 6- one; conpound with acetic acid;

|5m| Zgggonl 5. J] Sq#{gg};]%ldéﬂ%tgsl 2- é[ g}/opygl_hpg};rgzzo? 3 }?I) % dﬂsuygrodglgydr o-1h

5-1sopropyl - 7, 7ididaed [ fiddobephepyl - 2H pyrazol - 3-yl ) -5, 7-di hydro-1H 20

i mdazo [4,5f]indo|-6-one; 7,7-Di met hyl -2- (5-nethyl - 2H pyrazol - 3-yl)

- 5- propyl - 5, 7- dbAydT omethH-2i (51 wrapd-JHk prazdl-3-mh e, 7-@ilydeg-3H-imidazo[4,5-

7, 7- Di net hyl - 5- Blgﬂxk;€@;5-propyl-2FprrazoI-3-yI)-5,7-dihydro-3H— i m dazo
[4 5 f] indol -6-0ne;

h d di hydr o-
5 H myddazo7[4l g@tmm -2¢d. ﬁonﬁﬂgf bOpRMRE BYI A Ptz Rk 73k dioH- di hydr o

5-1 sopropyl - 7, 7imi ﬁir 91€%5ﬂ¥$ﬁluoronethyl 2H pyrazol - 3-yl)-5, 7-

di hydr o- 1FL|n1d [.4,,5f

7,7-Di et hyl - EZ@ phus 1( ‘tPV’faFPlag'VB‘r?e%Frﬂlmfiiﬂb?ia‘i‘é}’dr§:§ﬁ)-5, 7-di hydro 30
| Hi mi dazo [4 5irhidaksldBHfirdohé;on?D 2006/ 032519 PCT/ EP2005/ 010312 -71

5 7,7-Trimet hyl -2-(5-trifluoronethyl-2H pyrazol -3-yl)-5, 7-di hydro- 3H

i m dazo [4,5-J] Shddiringetbylel-(1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-

5-Et hyd - 2- (5- negggxy 1H pyrazol - 3-yl)-7, 7-di met hyl -5, 7- di hydr o- 3H
|n1dazo[4 5-f]indol -6-one; and 5 5 - EthyI 7,7-dinmethyl-2 - (5

-met hyl sul f anyl -5 A7 W RYERAC-( B syl - lH—g’yrZZ(ﬁ“?)hMWSQ‘ dibydito=34m dazo [4, 5-f]
i ndol - 6- one;
imidazo[4,5-f]indol-6-one;

5-Ethyl-7,7-dimethyl-2-(1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;
15 5-Ethyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one; compound with acetic acid;
5-Isopropyl-7,7-dimethyl-2-(5-methyl-2 H-pyrazol-3-yl)-5,7-dihydro- 1 H-
imidazo[4,5-f]indol-6-one;
5-Isopropyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-
20 imidazo(4,5-f]indol-6-one;
7,7-Dimethyl-2-(5-methyl-2 H-pyrazol-3-yl)-5-propyl-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;
7,7-Dimethyl-5-propyl-2-(5-propyl-2H-pyrazol-3-yl1)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one;
25 5-Ethyl-7,7-dimethyl-2-(5-trifluoromethyl-1 H-pyrazol-3-yl)-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one;
5-Isopropyl-7,7-dimethyl-2-(5-trifluoromethyl-2H-pyrazol-3-yl)-5,7-
dihydro-1H-imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-5-propyl-2-(5-trifluoromethyl-2H-pyrazol-3-yl)-5,7-dihydro-
30 1H-imidazo[4,5-f]indol-6-one;



for the manufacture of a nedicanent for the treatnent of cancer. 6. A
conpound according to formulal, RLH XNNNNH YI N3 R R 10 formula
|, wherewo 2B6/3351al kyl or -C(O-al kyl; R2 is hydrogen, palrthypkosoyesnn or

hal ogen; 15 R3 is hydrogen, alkyl, (C3-0C6)-cycloal kyl, al koxy or

al kyl sul fanyl; Xis -C(O- or -CH2-; Y is -NH, -CH2-CR4R5-, -CR4R5-CH2-
or -CR4R5-; wherein R4 is hydrogen or7aFkyl; and R5 is hydrogen or al kyl,
20 or alternatively R4 and R5 formtogether with the carbon atomto which

they are attached cyc | kyl .ring; an | pharmaceutj.cal |y acceptable
salts thereof. \W>§%6W@g§%1§5'ﬁéPPE‘%?G%§E£O@’IgZO%%‘g’g'cl‘mgr%”ﬁ%ounds
accordi ng to cl a&nfdabo[gstgededefonem t he group consisting of 5 -Ethyl- 7,7-
di rethyl-2- (5 -nethyl- | Hpyrazol- 3 -yl) - 5,7 - dihydro- 3 H -

i m dazo[ 4, 5-f] britbyl-B{Bethoxy-1H-pyrazol-3-yl)-7,7-dimethyl-5,7-dihydro-3H-

5- Et hyl -7, 7-di -12-(H-Arp - pyrazol -3-yl)-5, 7-di hydro-3H 5
i m dazo[ 4. 5-f]ih {(ng%[_%gnf};nlao%%he%d

5, 7, 7-ri met hyl 525,507 QML thAth Y LR s D 112 phe Bb DY G105, Bty slaze [ 4, 5-

imidazo[4,5-f]indol-6-one;

for the manufacture of a medicament for the treatment of cancer.

6. A compound according to formula I,

R
\N N N
\
Y N ST
2
10 R
formula I,
wherein
R'is alkyl or -C(O)-alkyl;
R* is hydrogen, alkyl, cyano or halogen;
15 R® is hydrogen, alkyl, (Cs-Cg)-cycloalkyl, alkoxy or alkylsulfanyl;
X is -C(O)- or -CH;-;
Yis -NH-, -CH,-CR*R’-, -CR'R’-CH,- or -CR'R’-; wherein
R*is hydrogen or alkyl; and
R’is hydrogen or alkyl,
20 or alternatively

R* and R® form together with the carbon atom to which they
are attached a cycloalkyl ring;

and all pharmaceutically acceptable salts thereof.



flindol - 6-one; _ _ o

5- Et hyl - 2- (5-1i sobutyl - 2H pyrazol -3-yl ) -7, 7-di et hyl -5, 7-di hydro- 3H i m dazo
[4,5-f] iwdabeddsesie; 10 PCT/EP2005/010312

2- (5-1sobutyl -2H pyrazol -3-yl)-5,7,7-trimet hyl -5, 7-di hydro-3H i m dazo
[4,5-f] indol-6-one; 5

5 7,7-Trinmet hyl - 2- (1H—pyrazo| 3-yl)-5 7d|hydro 3H i m dazo[ 4, 5-J] indol -6-
one; 5,7,7-Trinethyl-2- (5-nethyl-1H pyrazol-3-yl) -5, 7- d| hydro 3H— 15

| - 1)
e A OISR i A i A 358

5- Et hyl - 7 7-di met hyl - 2- (5- propyl - 2H pyrazol - 3-yl ) -5, 7-di hydro- 3H i m dazo

[4 5-J] i ndol - 6500y KRARGUAA. 4. e pfakdis-¢9-57.d .
-l sopropyl -7, 7-dj ne y % gﬂ( %&‘ﬁgl—]l- pgp/)?ﬁzol %l(?yf) %m}r Iﬁydr o-I H
|m dazol[ 4, 5- J] i‘ﬂ’d%?o ofﬂﬂé‘ 0}5 10§16>prgpyl 7 d| met gyl B 11 i ndol - 6. one
5- | - 2H di i m dazo i ndol - 6- one;
(7, "5 et hyl - pyg%gﬂf%ﬁ?/mgéwlp%fZ%fmpy 28 Eﬁa@lﬁrﬁdlﬁﬁ @£ drodibiydr o- 1H 25
i m dazo [ 4, 5-J] imhiddnd [4,6-[0indol-6-one; _
7, 7- Di et hyl - 5- propyl - 2- (5- propyl - 2H pyrazol - 3-yl ) -5, 7-di hydr o- 3H
i m dazo[ 4, 5-J] 5,ﬁd7@T1:i6Lethyb,2 (5-propyl-2H- pyrazol—3—yl)~5,7—dihydro~3H—imidazo[{1,5~
5- Et hyl -7, 7-di 2Ci -trifluoronethyl-1H pyrazol -3-yl)-5, 7-di hydro-
3H—|mdazo[4 5n§]( |n§ 6-one; 30 J:;nl . -
5-1sopropyl -7,7 1oy -3-yh) -5, 7-
d hydroo b im dg%ffozfﬁgb‘@r bl yg%g’[@ Y APEBLS S thadp A 2 (7 0312

-73 mdol 6-one;

7,7- t hyl - trifluorone razol - )-5,7-di hydro- 1
H i mq 270 [ 4, 5- %(9 q%)&)bl%’l é?bﬁgr;azol% l? }7¥rlmethypg7 1hydro 3){{
5,7, 7-Trimet hyI m2id¢zo{4,6iflindor®ome;hyl - 2H pyrazol - 3-yl ) -5, 7- di hydr o- 3H

5,7,7-Trimethyl-2-(1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-
one;

5,7,7-Trimethyl-2-(5-methyl-1H-pyrazol-3-yl)-5,7-dihydro-3H-
15 imidazo[4,5-f]indol-6-one;

5-Ethyl-7,7-dimethyl-2-(1H-pyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one;

5-Ethyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3 H-

imidazo[4,5-f]indol-6-one; compound with acetic acid;

20 5-Isopropyl-7,7-dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;

5-Isopropyl-7,7-dimethyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-yl)-5-propyl-5,7-dihydro-1H-
25 imidazo[4,5-f]indol-6-one;

7,7-Dimethyl-5-propyl-2-(5-propyl-2H-pyrazol-3-yl)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one;

5-Ethyl-7,7-dimethyl-2-(5-trifluoromethyl-1H-pyrazol-3-yl)-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one;

30 5-Isopropyl-7,7-dimethyl-2-(5-trifluoromethyl-2H-pyrazol-3-y1)-5,7-
dihydro-1H-imidazo[4,5-f[indol-6-one;



i mdazo[ 4, 5-J] indol-6-o0one; 5 _ o
5- Et hyl - 2- (5- met hoxy- 1H pyrazol - 3-yl ) -7, 7-di net hyl -5, 7-di hydro-3H i m dazo
[4,5-f] iwoabedd3esie; PCT/EP2005/010312

5- Et hyl -7, 7-di net hyl - 2- (5- et hyl sul fanyl - | H pyrazol - 3-yl ) -5, 7-di hydro-| H
|mdazo[45f] i ndol - 6- one; 3

3-Met hyl - 6- (5- net hyl - 1H-pyrazol -3-yl ) - § 5-di hydro- 1H benzo [ 1, 2-d;4,5- 10
d' ]diimdazol -2-one; 3-1sopropyl -6-(5-nethyl -

1 P50 0 et i DG R SR e dn i hr Byl ) O DB

[4, 5-f] |ndoI SWIHIHId@Dh‘hMm@OmSOI&, The conpounds according to clai m 6,

wherein is alk R2|shdrogen or alkyl; Xis -C(O-; and Y is
- CRARS- . 20 9. 'ﬁlﬁ‘?@ycT (Saethosmethylo2 ipararrb3-yikeT sliydrR3H-s  al kyl; R2

i's hydr ogen or ﬁhll@yio4 Ihgolh(ygﬁ@gen al kyl or (C3-C6)-cycloalkyl; Xis
-C(O-; and 25 Y is -CR 5- LA process for the preparatlon of the

conpounds of fos-rBﬂlh)a 2k(5- waﬂfo@ynH- ab-32Y1Kyl7-Gimet Wo-3Ry 30 a)
reacting a conpound O% Sff?mgvll On % 2006/ 032519 1g(lCT} EP2005/ 010312 -74- R
5-Ethyl-7,7-dimethyl-2-(5-methylsulfanyl-1H-pyrazol-3-yl)-5,7-dihydro-1H-
imidazo[4,5-f]indol-6-one;
3-Methyl-6-(5-methyl- 1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[ 1,2-d;4,5-

10 d'}diimidazol-2-one;
3-Isopropyl-6-(5-methyl-1H-pyrazol-3-yl)-3,5-dihydro-1H-benzo[ 1,2-d;4,5-
d']diimidazol-2-one; and
1-[7,7-Dimethyl-2-(5-methyl-2H-pyrazol-3-y1)-6,7-dihydro-3H-
imidazo[4,5-f]indol-5-yl]-ethanone.

15 8.  The compounds according to claim 6, wherein
R'is alkyl;
R?is hydrogen or alkyl;
Xis -C(O)-; and
Yis -CR'R>-,

20 9. The compounds according to claim 6, wherein
R' is alkyl;
R*is hydrogen or alkyl;
R’is hydrogen, alkyl or (Cs-Cg)-cycloalkyl;
Xis -C(O)-; and

25 Yis -CR'R’-.

10. A process for the preparation of the compounds of formula I, wherein
R'is alkyl or -C(O)-alkyl;
by

30

a)  reacting a compound of formula II



N2 Y:CNI XNH2 formula ll, wherein R is alkyl or -C(O-al kyl and X

and Y have the significance given above for formula I; 5 with a conpound
of fornulwaol2bée/03¢831- NH R3 R2 forrmula 111, wherein A isPCcOHEP2008I01034H or
-Ove and R and R3 have the significance 10 given above for formula I; to
gi ve the conpounds of fornmula |, R 1 l;l XN~NXNNHY NR3 R2 formula
I, 15 wherein RL is alkyl or -C(O-al Ryfl“and R2, R3, X and Y have the
significance given above for fornmula |I; b) isolating said conpound of
formula | fromthe reaction m xturerland 20 if desired, converting it into
nor e

a pharmaceutically acceptable salt. . _AJregdi,cament containi ng one or
conmpounds according to anyone of chkai o 9’as active ingredients
together with pharnmaceutical ly acceptabke NH,

formula 11,

wherein R' is alkyl or -C(0)-alkyl and X and Y have the significance

given above for formula I;

with a compound of formula I1I,

0] N—
—
A R®
RZ
formula II1,

wherein A is -OH, -Cl, -H or -OMe and R* and R® have the significance

10 given above for formula I;

to give the compounds of formula I,

H
N N Ny
X\ / —
Y N R?
R2

formula I,
15

wherein R' is alkyl or -C(O)-alkyl and R% R®, X and Y have the
significance given above for formula I;

b)  isolating said compound of formula I from the reaction mixture, and
20

if desired, converting it into a pharmaceutically acceptable salt.

11. A medicament containing one or more compounds according to anyone of

claim 6 to 9 as active ingredients together with pharmaceutically acceptable
25 adjuvants.



25 adjuvants. WO 2006/ 032519 PCT/ EP2005/ 010312 -75 12. A nedi canment
contai ni ng one or nore conpounds according to anyone of claim6 to 9 as
active i nyoedi@ka9It oget her wit h pharnmaceuti cal |y acceptrabiero0adjoserant s f or

the treatnment of cancer.
- 75 -

12. A medicament containing one or more compounds according to anyone of
claim 6 to 9 as active ingredients together with pharmaceutically acceptable

adjuvants for the treatment of cancer.



