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WO eooaavsaBs tri cyclic azol e derivatives,

Tricyclic azole derivatives, their manufacture and use
as pharnmaceutical agents The present invention rel ates
to a preCPEB200€002477
t heir manufacture, pharmaceutical conpositions
contai ning themand their manufacture as well as the
use of these conpounds as pharnaceutically active
agents. Background of the Invention Protein kinases
regulate di fferent signaling processes by addi ng
data@olgn%updnte@» theip maingactuag ﬁtlg tise 45 phagapdeutgal agents
(1987) 823-829); part|cularly serine/threoni ne ki nases

hosphory]l at e, protei ns on co npi ety of serine
% he presepfninKentiodsieliessto nl‘ﬁ’é EréW alﬁie?ZtOﬁ“)Fr é?fhvaﬁléesk fhagaocess for
freeid |rﬁaﬂdﬁ&‘clt\ki€e hﬁﬁﬂb@ﬁﬁcaﬂ hedmpesitidil cofbinigy ahkh, and their
0 ntiati ene_expfess
BPEERT ah Yl e Bee Rt BT SHPBUN A aP B ety actve

syanthesi s, and regul ation of the cell cycle. The
Aurora kinases are a famly of serine/threonine

ki nases that ar e believed to play a key role in the

e cie a(3fa¥<(alsfa 2B | on events that are essential for
t he conpletlon of essential mtotic events. The Aurora

SR e TR B S S BTSSRl B
Attt a+d lpe@tpmet i(Mahser, Aur Q- 50andos)r @2a-829hr earticularly
6(3{@6@12&%}{106 ses Pl%oséhi)gff‘at Eoﬁg g§0n %ll?edﬁ'&&}b)r g%cggtg%é serinae or
Eie4nips 1re5@@es Fhe stcineithrepnioh ekleaaest%nnbrr webidey members that
eYhAENEs gfcﬁﬁfl ﬂaggﬂtﬁ)na dTRY&tiaRbA! n@ 9}&99@%&% mﬁ'é&l@&ﬁltﬁctton,

gene is and transcri pt inis

éktﬁpmétabwlﬁma C‘?thjl%rﬂft’ﬂﬁlwnﬂt‘fﬁ’éfrf‘ J ation of tpt ftilsﬂ)@ﬁd

primary col orectal, breast and other tunors. It has
sho t hat Aur r.essi on

JER AT e P ESrmb efas by VT e dhribes st

8i ey froleaint the cpre@sne phnstz}mylptlm dyeandthet ans fegﬂen'salRéuTl the

éb?l&)?ﬁl?t 35f %ﬂﬁﬁ]{f@#@ﬁc “.%R/Fﬁ?tl%t‘fé Alulsorh Meitfdst FPmil lt'sr Hade u up of

anst orne row as tunors I n nude mc
IBieg dapMiembprR AuraridAPBawdei, (alep Bnovwnrasns otsp Apjosp-1 and
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
human tumor cell lines and primary colorectal, breast and other tumors. It has
been shown that Aurora A overexpression leads to genetic instability shown by
amplified centrosomes and significant increase in aneuploidy and transforms Ratl
fibroblasts and mouse NIH3T3 cells in vitro. Aurora A-transformed NIH3T3 cells
grow as tumors in nude mice (Bischoff, J.R., and Plowman, G.D., Trends Cell Biol.
9 (1999) 454-459; 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 amplification of its locus correlates with poor prognosis for
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9 (1999) 454-459; Get, R, and Prigent, C, J. Cell
ScL 112 (1999) 3591-3601; Nigg, E. A, Nat. Rev. ML

w@edolo/ 18488 . 2 (2001) 21-32; Adans, R R, et alPCT/EP®NE802477

Cell Biol. 11 (2001) 49-54). Moreover, anplification
of Aurora A is associated w4h aneupl oidy and
aggressive clinical behavior (Sen, S., et al., J.
Nat | . Cancer Inst. 94 (2002) 1320-1329) and

PABELE WG AQTR- &f afiteSbrle@dt Usn &8 (1s61ad Y. 85 eIl MRORPathology 147
8!3 or hent S Wt h node- ne ive br e st cancer.

?i@%ﬁ% H1hL ARG he Rashint TR BERREH TR0 Ruirt 26 s Sbression

QGEtTE)ilﬂe)s to Eatfcet plesetypedydemngiihvdlsedinahosrosohiateggatomaand

ml &Fcrc%x&r&% &8]“ glontrl butes to cancer phenotype by
n chronosonme segregation and mitotic

checkp0| nt control. Human tunor cell |ines depleted of

ARERER tBdok a&ﬁcﬁﬁéét aeIﬁEt'é§ sdf l‘\ﬁr(ffh te S‘Erfmscﬁ‘g& Of6lé-sh th m1t031s
t he spe f|c I nhi.bi t} sel ec

ora nase
|A§ﬁ‘|)1l§1illi st F§PF@@6Qﬂ]i1 gg}j)nt gt gauﬁgm ]PY)ISF g¢jive in 1b1tors is

@écgighfz@d abl abp tioasbiéd i(gblifetatioh| ¢e-eheblishomitotie omedqiomt
an

I t I
a0lep i AR PRt BT S7 bt & Pl BRGR & Auror
gnlmbtthr drdfordlnestunegrgeesthomd iHdocdsggressionE Harrington, E.A.,

al aldrﬁﬂ%tMﬁa/q@ 2@(91)?@9%}) 262-267). Low nol ecul ar

bitors 'for protein kinases are w dely known
in the state of the art. For Aurora inhibition such

ITRR Rlbfeehiar %%hbﬁﬁlﬂﬂtd?@ fdr- Iﬁ*oteﬁﬂlﬂﬁiﬁ?e@ Iafenﬁld@grknwnl MeBe state
pat ent

I a| the. foll.ow n
B St DR CAurS HO DD D A BET s A9 b G/ pazoline
\Mlﬁdﬂvﬁ}iS% clae 142 1606 ;folrid / pateaE; oD Pater¥ OfiplicMidns:

Qébﬁg%@% VDV\%@?!/%% WA 28ba L. W04 89518 Ao a1506;

razole and triazo erivatives as c

|W0t01é21f5817,l oW(ﬁQl/ﬁﬁ@%ﬁnt sWandl/ptlent VAP FPi1848%; on‘é’o W3141

87 My %/@8@%2 pyﬁﬁ@ol@ 24200301 W02 8O 41aiM in the
fl 22 6 05; W0 037

BHOB5: pamtsozmz)oeetenwéyce%wsg v@@ @éﬁ%g%ﬁ@ 024¢3602;
meMs VW 0 22,062089; WD D21 0664810 0ND26@5; 068 41ED/22607;

PSS, SRS WO ST P P Ta B oo
OXNQZ/@5%aht t W06 78%r | WAL 03/66546W0D VZEP 0506%:15; pyrimidine
derivatives: WO 03/077921; WO 03/078423; WO 03/078426; WO 03/078427;
WO 04/000833 or imidazole, oxazole and thiazole derivatives: WO 02/96905;
WO 04/005283.

JP 03/231687 relates to condensed pyrazole derivatives as neutrophin-inhibiting
and analgetic agents. WO 03/035065 relates to benzimidazole derivatives as kinase
inhibitors, especially as inhibitors against kinase insert domain containing receptor
(KDR) tyrosine kinase, spleen tyrosine kinase (SYK) and inducible T cell kinase
(ITK). And WO 2005/007653 refers to substituted 4,5,6,7-tetrahydropyrazolo(3,4-
c]pyridines as kinase inhibitors, especially as inhibitors against tyrosine kinase with
immunoglobulin and EGF (epidermal growth factor) repeats 2 (Tie 2) and KDR

tyrosine kinase.
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WO 04/005283. JP 03/231687 rel ates to condensed
pyrazol e derivatives as neutrophin-inhibiting and

war@bgess8E agents. WO 03/ 035065 relates to PCT/EP2006/002477

benzi m dazol e derivatives as kinase inhibitors,
especially as inhibitors aga nst kinase insert domain
containing receptor (KDR) tyrosine kinase, spleen
tyrosi ne kinase (SYK) and inducible T cell kinase

§!)1§§) re}ﬁ@&j M&& 0%{;9@3@;}& 8¢ Srfow0 43URHibitd+s €6f erythrocyte
’ ’ 6a - t t | 4- k

pigiIS oD SomcdpacaPhyA aad et Qﬁéc? Mertegr g el )
KR BB e SO (TOSMUTIYL isw von denGadtGH ., (ce pil.,Jeliwd] Clyernva2n(1989)

factor) r (Tj K j [

LRt TREDES 0Bt oW 4TS5 eon ol S gy RRRbE Hifted
erigyicles asyérgthagote gagregationr miti®re, ©85,228086 Ardeswides related
4.95 98A. t : : ;
et 150 SRl Eltlae Bnufpeiqhme dnyitidgd g distes
WHerR003/2 110498 ghescribest - pramlobeng mideriprss 3withygibulin~ nhibitory
%C@‘géﬂi'égg Al HRehe8i3, 945A describe rel ated

tricycles as erythrocyte aggregation inhibitors. US
5,212, 186A describes related tricycles for the

touaah A tef Ineadwlirac i nsuf fi ency, hypertension and

ot her di seases. WD 2005/111040 descri bes

pyrrol obenzi m dazol ones with tubulin inhibitory

Attteipreseyt insersivni nplatds itd ticutliaeaokglerivalivesoithageness! formeula I,

I nvention The present invention relates to tricyclic

azol e derivatives of the general formula |, fornula I
wherein, Rl is hydrodgn; al kyl, alkenyl or al kynyl,
wherein said al kyl, ¥] is optionally
substituted one oﬁs/eve ' I TNo, cyano or
-Y-R4; Y is a singl N\ G O N(al kyl') -,
-N(al kyl ) (O -, - NASLLC '

-NHC(O) N(al kyl) -,

formulal

wherein,

R' is hydrogen;
alkyl, alkenyl or alkynyl,
wherein said alkyl, alkenyl or alkynyl is optionally substituted one
or several times by nitro, cyano or Y-RY

Y is a single bond, -C(O)NH-, -C(O)N(alkyl)-, -N(alkyl)C(O)-,
-NHC(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)-, -NHS(O),-,
-5(0),NH-, -5(0),N(alkyl)-, -5(0),-, -5(0)-, -C(0)O-, -OC(O)-,
-C(0)-, -P(0)(alkyl)-, -NH-, -N(alkyl)-, -O- or -S-;

R* is alkyl, wherein said alkyl is optionally substituted one or several
times by halogen, hydroxy, alkoxy, alkoxyalkoxy, amino,
alkylamino, dialkylamino, -C(O)OH or -C(O)NHx;
aryl, wherein the aryl is optionally substituted one or several times
by halogen, cyano, nitro, amino, hydroxy, (C1-Cy)alkyl, (Cy-
Cy)alkoxy, halogenated (C;-Cy)alkyl or halogenated (C;-
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- , -S(O2N(alkyl)-, -S(O2-, -S(O-, -C(OO,
-?ng(qojzw-qow -E?O)y(?alkyl)-, “NH, -N(alkyl)-, -O

wW@r006/308488R4 i s al kyl, wherein said al kyl is oppCDRERI00§002477

substituted one or several times by hal ogen, hydroxy,
al koxy, al koxyal koxy, am no,._4al ky! am no, di al _kyI am no,
-(OQOHor -(ONH 2; aryl, wherein the aryl is
optionally substituted one or several tines by

hal ogen, cyan@)alRoty;o, ami no, hydroxy, (Q Ctal kyl,

- | ko hal nat e i -C)al kyl or _
gglloggn?a? ed ?%Er&%)yglg‘%g%}? Hﬁ(&%ﬁf%ﬁ&@ﬁ PP(VA?H&%@ spstiffeged one or
het er oaryl i ssevpelitonesiyallgbst i t uted one or sever al
ti mes by alkxbdogkﬂLQ@!kyl; or heterocycly!; R2 is
hydrogen or alkyl; R3 is hydrogen or al kyl; or
al t er nat i vel yreEogisHiR3 formtogether with the carbon

at omR0 whi cHs hfttpods & A ;ached a ring; Xis a single
bond, 3 CH2- o?‘?ﬁ %Ik I b%-; ring Ais a 5 to 7 nmenber
ed sg%uratedl?bﬁ§%§HV¥6m3>ly contai ni ng one or two

het er oat ons i ndependently sel ected from oxygen,

' . d § ini,hg ring atons bejn
Car bon (e e R PRGN of FE s b Bp T rar hih ey
substituted afeattichedy&eals)tydmskybyingl kyl , and if said

ring A contains one nitrogen, said niLroan can be
' [ ed once by -CH2-phenyl,
opt | %al ly Slilsbasstihtlleji)ond, -CH,- OIY-C(alk l)ﬁ;
- (O al kyl, & v
ring A isa 5 to 7 membered saturated ring optionally containing one or

two heteroatoms independently selected from oXygen, nitrogen or
sulfur and the remaining ring atoms being carbon atoms,
wherein said ring A can be optionally substituted one or several
times by alkyl,

and if said ring A contains one nitrogen, said nitrogen can be
optionally substituted once by

-CH;-phenyl,

-C(0O)-alkyl,

-C(O)-cycloalkyl,

~C(O)-heterocyclyl,

-C(0)-(CHa)x-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen, alkyl, alkoxy, nitro,
amino, alkylamino, dialkylamino, cyano, trifluoromethyl or
trifluoromethoxy,

-C(O)-(CHy)y-heteroaryl,

-C(O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with halogen, alkyl, alkoxy, nitro, amino,
alkylamino, dialkylamino, cyano, trifluoromethyl or
trifluoromethoxy, or

-S(O)2-phenyl, wherein the phenyl is optionally substituted once
or twice with halogen, alkyl, alkoxy, nitro, amino, alkylamino,

dialkylamino, cyano, trifluoromethyl or trifluoromethoxy;
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- (O -cycloal kyl, -C(O -heterocyclyl, -C(O-(CH
2) n- phenyl, wherein the phenyl is optionally

W@ aivsi108488 ed once or twi ce with hal ogen, al kyl PCHERZINg(002477

nitro, am no, alkylam no, dialkylam no, cyano,
trifluoromethyl or trifluoronethoxy, -C(O-(CH _
2)n-heteroaryl, -C(O -NH phenyl, wherein the phenyl is
optionally substituted once or twice with hal ogen,

al kyl p al koxyjsonj 58, am no, al kyl am no, dial kyl am no,
cyano, trifluorometRyl or trifluoronethoxy, or -S(O)
2-rhenyl, wherein the phenyl is optionally substituted

once aid atmp}memmetmchma@e@rﬂableaéakykheraifkoxy, nitro,
am no, al kyl am no, dial kyl am no, cyano,

trifluoronmethyl or trifluoronmethoxy;nis 0, 1 or 2;

ahbe aompohadmaceutingatd yhiacinepitanl cheal dctivitheas eplf)telﬁr Hénase

c e sh activit
fr?fgﬁ?g%g E\{I%gécggeq eﬁ%ﬁé ?ssz)gétgwlt‘ﬁ %&1 grg%le effl\lli’ar responsesy trlggered

aé)é BEQtanelingde tRedinted refvents.c Bhdse Idéﬂeaﬂee srpbrcbe@tOMrggm digeases,

leﬂﬁﬁl%ﬁblr‘}' KlisQASE H@@ﬂo@ég@&l ewt&urﬁéggrﬁrggéeﬂﬁga%es, cancer,

i ncl,ude i. mune gl sease % éﬁg{i seases
n‘éﬂﬂﬁIBV%f@P £ Sisrego al F%eﬁe@% &sthmay o discasa rrohormone-
leaﬂecb‘dmzi:sﬂk aAcddrc$1BQI$,6$hera|Ha§ﬂ£BelﬁSa ulshtasiah®fort in medicinal
nerel ate i seases. .
NEARUIPD Srd I RERS Bl REMBREE Shcie ST Rapeuticqeents

medi ci nal chem stry to find protein kinase inhibitors

tgpd c&hﬁo@ﬁd‘s %%drﬁﬁ:l 8t§ thﬁelfl%}ﬁf&l' ifi AIERS- shzwv actlv ity as Aurora

r di his 1 nvention in
% %SW{ IE%S)AERQS}&HY fadfropa R lmemquss,ta@dsnay therefore

eb@mﬁmférythél&eﬁﬂ{e(ﬁt af Aisdseranedihted bhisdi@khas@MdrRYA inhibition
seful for th treat of . dis

tfé%;! :Itoo(r]c%qug ar ﬁ?tn’a{’séhe ditasen 9 nﬁtlﬂf’b?etnl G¥f i?éé‘gs efegts an

C@itiprdyfcﬂaevaﬁﬁf% tin itumbh eell@ngshdkie indicitbethae Auray A éhibitors

aﬁ]qu BX 53 iAThe 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
lymphomas. Treatment of acute-myelogenous leukemia (AML, acute lymphocytic
leukemia (ALL) and gastrointestinal stromal tumor (GIST) is included.

Objects of the present invention are the compounds of formulal and their
tautomers, pharmaceutically acceptable salts, enantiomeric forms, diastereoisomers
and racemates, their use as Aurora kinase inhibitors, the preparation of the above-
mentioned compounds, medicaments containing them and their manufacture as
well as the use of the above-mentioned compounds in treatment, control or
prevention of illnesses, especially of illnesses and disorders as mentioned above like
tumors or cancer (e.g. colorectal, breast, lung, prostate, pancreatic, gastric, bladder,
ovarian, melanoma, neuroblastoma, cervical, kidney or renal cancers, leukemias or

lymphomas) or in the manufacture of corresponding medicaments.
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antiproliferative effect in tunor cell lines. This
i ndicates that Aurora A inhibitors may be useful in

w0 b@ot1os38t ment of i.e. hyperproliferative di SeRGBEEPBENEM2477

as cancer and in particular colorectal, breast, |ung,
prostate, pancreatic, gastri.g,. bl adder, ovari an,

nmel anonma, neurobl astoma, cervical, kidney or rena
cancers, |eukem as or |ynphonmas. Treatnent of

e ipeinn wf tHedukeaition (AM., acute | ynphocytic

| eukem a (ALL) and gastrointestinal stromal tunor

(A ST) is included. Cbjects of the present invention

atke terra "disylp aurdd horeirf meanslagaturabad, straight-chatbpbRMShed-chain
kSRESIH t&Rhiny I njioneric formns,

gjiﬁg@g]:r %gd'ﬂsomi%ngﬁgﬁ?g?gngt%g&%%?Pt%uis’ecag]gorhﬁpé?sa suth as

KPR S h PHPOBYLs ISORINEY IpR daR - bufil, sute

abovenenti oned conpounds, medi canents containing them

hekr manuf acture as well as the use of the
H5 R P et op PR HetRd staightchiiner branched

mlieh@g ihpdrogérboh| gresls&sntaexﬁpglairﬁl foyubé bohl NeEISBHIANSD to 6,
Sr el ke.tunorLs, or ,cancey _
GreCle 5 7 4TERbbE NS E B Bt UTR: TSyl idpar pee vinyl
dS‘%‘@PYlb, afiyla disenropenyhr ilanppere'ﬁaﬂemathy]ﬂb{pmﬂzdnylst Oibtenyl, 2-
QRitatiyl,aB-butehANSIG]- 1 (1R AR y1,CR - 88961 2-
Ir%‘er?ngygﬁisi oﬁ i Q }%e &nd} ac?%?ﬁf gfgtggﬁé{f’?s g%}}tg?}ﬁ’gz pentenyl,
SR nt OCEERY; fdactblstPemerdn l dkxenyb 2-hexenyl GrheRnayl, 4-
thexeny! abk§lhexasl.used herein nmeans a saturated,
strai ght-chain or branched- chai n hydrocarbon
cont ai n!(ng from1l to 6, preferably 1 to 4, carbon
dibsrierm Salkmyhsas metchlydreinandapk an nagtapsed straBBPERRY br branched

. | ) ot . m." al k |5 : d

et By g, pramoubh b (ool e i Bhinkcnee o

&I E)lﬁ‘glcyi < h§ grberroRs dixemples o tsusni alkynyh erodpli bk ecthpmgd, 1-
i 9, 6b i 2 C T i}

%;wma}ég_n%‘@gul}gﬂ y glwli(l;r sr&h?ﬁ,}ﬂf%%gtréy{:’/?r I i t’m%tyl}yl’ :

?‘%, ' T ISRV E e 3%@“1’33#6%2?981 -hexyigh frexynyhars p-degmyl.
1- butenyl, 2- butenyl, 3-butenyl, 2-ethyl- 1-butenyl,
FheRERY Marko Bt NYKL4 h%feff’r? grger%g lﬁf}}la_ éf?—gj;trﬁ@ergﬁlg jwherein the alkyl is

-pent enyl , “4-pent eny
%—eﬁ@é\wﬁ‘?"e}hexenyl, 3- hexenyl, 4- hexenyl and

5-hexenyl. The term "al kynyl" as used herein neans an

saturated straight-chain or branched
Hhe &ttt %ﬁky?amlnoaasgused %eregn means an alkyl-NH- group wherein the alkyl

is defined as above.

The term "dialkylamino" as used herein means an (alkyl);N- group wherein the
alkyl is defined as above.

The term “alkyl, alkenyl, alkynyl, wherein said alkyl, alkenyl or alkynyl is optionally
substituted one or several times by nitro, cyano or -Y-R% ” as used herein means an
alkyl, alkenyl or alkynyl as defined above which is optionally substituted one to

three times, preferably one to two times, especially one time by nitro, cyano or -Y-
R*.



10

15

20

25

30

al i phatic hydrocarbon group containing one triple bond
and having 2 to 6, preferably 2 to 4 carbon atons.

wez@aphsass of such "al kynyl group” are ethynyl , PAF/EP2006/002477

propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl,
1-pentynyl, 2-pentynyl, 3- pentynyl, 4-pentynyl,

1- hexynyl, 2-hexyny|, 3- hexynyl, 4-hexynyl and
5-hexynyl. The term "al koxy" as used herein nmeans an

allkgy terf- “alkyD) whevdig ti&d 4l h@op’ﬂdﬁﬁﬂy bubsHelit 65k §Sse®RMEnes” as

K n
TSR ms T e e HE SR it st derp A bstiBisdene to
THe ttreqrsmptcferabkrybmntm Cﬂ’lreﬂstlmsssﬁyﬁeﬂl e, {i‘fh’f&&bl@lfby fluorine or

g@rgérgﬁe) = ecgﬂlyl'@ ﬂ?g x?é rl)arlltvglgiﬁl? i %gFl ()jzl submtélltc%s AR 19 fhree
aliegs Prsfek%mon@rwatw rfithesi By dpﬂr@walallgoxs,u bisbitalltogl amino,

t
OilBylﬁJrhlrfoﬁ\d@ﬂﬁ;gzﬂﬁisﬂligﬁCWL@H 806( ogﬁaéﬁi sRéf such @8ptionally

dséﬂ%ﬁthté‘g‘fdaﬂgﬂegr\%?sc frs & ﬂBﬁltqr%%afax y Vlfhm@mﬁfthm{e?@a %rmeﬂwoethyl

t pareorethybs, iflebemadhyxypne tfl%%M&ht d®s, Q?Fg%@drgethoxy,
L0 erm

erlté‘:(lhjrﬂolr§ hﬁ g ﬁ&‘ﬁb}‘gxgﬁf i o%’édlrf’v gtgﬁﬁtzlliylﬁ]f%?ﬁ’ PJWBYIOF’ hydroxy-

skl af,3tdihpdroxaprapybd 2itedibidrorphnsy], aril,iaii-klylhycﬁSX}l-propyl 2-

gl 8 dp ARAY ©.- ﬂ‘@fh%&r efhg‘l) PA ] 'e%?{k ufy Sr}uleth yt eﬁ%tl ge Hlethoxy-

x tines, prefera t i nes
gt?uéi’ler A15Ep ’%’SPTPPﬂor ?TPéOEﬂXYdJWEdf | Ebé dl@l@ﬁw@hbg}yl,byz ~ethoxy-3-

fmeltthbkﬁ@rop?l Mlcﬁ&hbx‘y B, qn@kltﬁmw H%ﬁd qg&hb -pentyl,
rﬁzt

e edredhy, SABongekyre sl

B a4 armypwﬁboxy)
-ddiyd) BH2emetBoO)-RitoRy)-plopslyTd- elsmfhcscycéﬁh@m)fe@ml ¥-(2-ethoxy-

re or.one
?#??@%gﬁﬂ qz :(JBQQP%Q? %PI oe?ﬂ?TOP 1 SGPEoRRropYL 3-
nfﬂlng'&}%ﬁetzlsﬁ) ymmwprqmyd)r &rmttth)dmylmo—butyl 2-ethylamino-ethyl, 2-

al%ﬁania&ﬁlﬁbléﬂ{)@eﬂa%yth REfihd- ?Rf tﬂqﬁﬁﬂgfrlammoavrogg} 3-amino-

h d 0X
o PR RS Prosy s Hie ooty Gbisbp iy propyl, 2-methony ethyl, 2-
22 3nethbyydethoyy)bethyll trlfH.lm?orBethKll ﬁmomembsa)pyl 2-
hydr oxy- pentyl, 2-nethoxy- et 2- et hoxy- ethyl
4- met hoxy- butyl 2- nethoxybutyl 2- et hoxy- propyl
ﬁﬁrt@fm) Xyhdy allﬂythe ary] B-O@tlnnatlly(snb'stnut@dy)he one&Eﬂabﬂiﬁeﬁby” as used
rfiﬂrehﬁ))fﬂe'aﬁg AR Ithe g@uﬁtlﬁgﬂs Bﬁﬁé’ljla’ll squt tuted one to five times,

1,2, 3 frlnethox -
preferab y one to three tlmes, espec1ally one to two tlmes

The term “wherein the heteroaryl is optionally substituted one or several times by”

as used herein means that the heteroaryl group in R* is optionally substituted where
possible one to two times, preferably one time.

The term “wherein said ring A can be optionally substituted one or several times”

as used herein means that ring is optionally substituted where possible one to three
times, preferably one to two times.

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

which is substituted one or several times by halogen, preferably by fluorine or
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2- (2- met hoxy- et hoxy) -et hyl, 2-(2-ethoxy-ethoxy)-ethyl,
2- (2-propoxy-ethoxy)- ethyl, 3-(2-nethoxy-ethoxy)

WO proepyd4ss 3- (| - met hoxy- et hoxy) - propyl , PCT/EP2006/002477

4- (2- et hoxyet hoxy)- butyl, 2-am no-butyl,

2-am no-ethyl, 2-amino -propy., 3-am no-propyl, 3-

am no- butyl, 2,3-diam no-propyl, 2-nethylam no-butyl,

2- ethylan1no et hyl, 2- dlnethylan1no- et hyl ,

2chliprins; lestieaiaily dupnn@yﬁxaniiﬂﬂl r&é hlyﬂtaﬁfm@d@r Qﬂﬂh@romethyl 2,2,2-

ref er abl
3&@553{5% )?{/ﬂ%)rrgﬂaglf 91%2&1%] éeciatllﬁﬁnflucgome%/hyl.

(2- nethoxy et hoxy) - et hyl , trlfluoronethyl
tTth teiar'daBEa XA altH8" 18 ird WheTLiR, hzﬁ Qlﬁ(Xxybg‘:oug @s defined

bstituted one or severa
us té’?j’g ! Ch){ﬁ’]suﬁ%timlgec}t%tor ?Wérai tiynes By balpgéna prferally by fluorine or
obldroralesyeciilp sl drittee @xaﬂ@lets Oar: &‘iﬂubﬂo‘ﬁ?e‘%hoy&r %ﬁﬁ@élah%/ethoxy,
qp@ el Hhoek C|aIIy tot t'] me
Cerm’ V\kgwer ei ﬁk}% E;%E}L %yﬁnd the s, popReiplly trdlupramethess
one or several tines by as used herein neans that the

MiHeetetmr YalheQ®! F}néeﬁ‘ls %drﬁue?%flfo 191@' E%( SUbSaE i 1196Tvrpméggerably

Slb one t era
?ﬂ&p Qr@er‘?rgé‘i’lﬁlqelaﬁé ewe@aﬂy ﬂeompet arm]ndnllcbqne _
substituted one or several tinmes" 3smgsed heregglneaﬂz

t | bstitute ere possjble o

tﬂ%tt Ry ee&’f lo%glp nlbe%g?% Fé‘B}S‘ijFY%ﬁéaWtﬁ@\bYdfpﬁ@ on Ting Witk frto 7,
Phﬁ?@bb’rﬁa’toe@ ralgkatbins aSudhssathried Qhﬂbo@ﬁlﬂg %{(ﬁg)s ahK Bl optlonally
ggverga§€?§es ﬂqﬁ%%é eﬁﬂggygpgg?iﬁﬁﬁt??ﬁdﬁﬁﬁ%ﬁ especially
OPE P &¥e ﬁ@esegﬁéﬁlﬂy Isycty $a¢w1atadecarlﬁ>cadml EBupPY &e unsubstituted.
(Ebcirhpﬂ@s’ OCBTETSIEBH saturatbd UK F&yl ng cyclapropyl, cyclobutyl,

qu oeth erflu ret IV%ep

epcin 1y Y‘?'{‘?qux@or offisiohgpty Thé m@hﬂrcyhlapawln at Bd-dimethyl-

dll[:qbeyyl

Zendiisdaytiehedyl) 2rmahs]-ailohk eBIPUP R propyl.
defi ned above mhlcﬁﬁ?s subs?lﬁﬁtedbgﬁg or ggygrgfpy
preferably by fluorine or chlorine,

by hal ogen
Eggg%l%ﬁwr 1hg g@nqhne formedrhyl RfsandrRe tdgefthéi@’hﬂ{fﬂiert@iﬁbn atom to

I
Whic]%ll tljg;f %g?#g%alﬁ %r%fﬁ%b{yriélcfbgg&g )?/C*Sl/ohexyl ring, .espec1ally a
EWP%%HQ&Hﬂ%thoxy The term’ halogen nmeans fl uori ne,

chl orine, brom ne and iodine, preferably fluorine,

I 1y fl ne and
EA[ %#%%YP?ﬁgrlgngn%ﬁ@?ngzﬁ%& %u g.ﬁglflsgg%ng)éy@mrgferably a
atopr ety ¢y Hylrtploardydnperitylging tdpedallyd dfclopropyl ring.

The term "heterocyclyl” means a saturated, monocyclic ring with 5 to 6 ring atoms
which contains up to 3, preferably 1 or 2 heteroatoms selected independently from
N, O or § and the remaining ring atoms being carbon atoms. Such saturated
heterocyclic group can be optionally substituted one or several times, preferably
one or two times a) by alkyl, preferably methyl, b) by -C(O)- -alkyl, preferably acetyl,
c) by oxo or d) by -5(0),- alkyl . Preferred substituents are a) alkyl or b) -C(O)-

alkyl. Examples of such saturated heterocyclic groups include pyrrolidinyl,

morpholinyl, piperazinyl, N-methyl- -piperazinyl, N-acetyl-piperazinyl, piperazin-2-
one, piperidyl and the like, preferably morpholino (4-morpholinyl).
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preferably 3 to 6, ring atons. Such saturated
carbocyclic groups can be optionally substituted one

worosavsasal tinmes, preferably one to three ti neST/BR2006/002477

al kyl, especially one to two tinmes. Preferably such
saturated carbocyclic groupsoare unsubstituted.
Exanpl es of such saturated carbocyclic groups are
fclopropyl” cycl obutyl, cyclopentyl, cyclohexyl,

4 whephyil, nBaned hy)lnoeyjﬁbmpﬂi&taybmauc rlng W1th 6 to 10 ring carbon

Voo TEL
R B o PE I S P sty pheny.
cycloal kyl ring which is formed by R2 and R3 toget her
e%t § b% g 5’1‘37%: g%g?rl]st $|M§fﬁ&c°{: IBO clf’cr ?roma i¢ Ting with 5 to 10,
LEEERAPH o & EHhch OB NIrh coriahs wads 3opkbubly ! or b hgcrontom:
tdakecuaéﬁmdupu@mﬂ@ffrdnhw $:ublss hﬁ&lﬁ{btl%rd%fmﬁg RBfle Atdnts being carb
; « ad Ob 3 g Pl l{ Ifg carbon
Pa.lrt%’? Egép les (ﬁ" sk}c}]ag%tﬁ‘g%/ E}g rgb s 1p¢ H p Elyk gm£zolyl pyrazolyl,
tﬁ@;céyloctytrhgdlﬂ nfeeanyl, a osaboiyi, atlﬁﬁtazdl@ilﬁ Qﬁiéﬁ&rll Ct}#iézﬁgré)}’v'ptygldyl
rin i taln referably
%yh%lﬁyl ﬁ }gt?%%{sﬁsel ggfh §1 | ndepe EntV’S?l Wﬂ NPergidazplyl,
azqt gnai henrgiuremid, quiontyl, beoqundply blumaaﬁlm’yﬂs anBudb like,

Sapastally oiritig@t er ocyclic group can be optionally
substituted one or several tinmes, preferably one or

two tines a) by alkyl, preferably nmet hyl, b) by
R(iohydiog,, allo, eeﬂberr@fb by alkgR{ly Whetin byd AN, %[keﬁ%rl QrYalk¥nyl is

?(19%%18%55& tﬁtefi orfl ore %T_rg?rd éfQiUbsé Eﬁr%ggxsaasg)geg 4a
heterocycllc groups include pyrrolidinyl, norpholinyl,
i Reraagingk box'Ni'TE(tZ (RYINER, P& @?Nﬂ Eyl) (al -
oo AETEE Py 1 NG O)-
O OB B et oty s
QN (), TOONS-,2 O, QOB CHRYHAIATOMRH-C MGy, -0-
Exanp stuch QI

carbon at ons.
grouﬂgeggg) ﬂn 8ﬂé napht hyl , preferably phenyl . The

term" heteroaryl means a mono- or bicyclic aronatic

R nQ a}Nylt Roirif sk alR{}lefcs ec%ﬁf%l él}}g 81|1byst1§dt8<i o§9 WSt Sé’?’?fé]t Hees by

arns up
P%eé]t’ eg‘y‘%rﬁ’aiép @Hﬁ%‘ﬁt | %lk@f)’@HFpN’: @mno,S ai]i{ythrmlhe dlalkylamlno,

;j(gﬁ{gg?g-lﬂ (D?};Z%:gﬁﬁd gﬁlﬁcﬁgﬁﬁ%gkbg rI?E‘) ¢ nal m@%ﬁ%hﬁ]ﬁecﬁ one or
| SYapgt g e) iing.u hasrprys 6Ragolalkyl, (Ci-
C@QHS&Z}OI lg.lzﬂpgdnhtedny(lll -Ch)blkelz ok YhalogeMatedY(G; - -Cyq)alkoxy; heteroaryl,
wherein the heteroaryl is optionally substituted one or several. times by alkyl;
cycloalkyl; or heterocyclyl. Preferably R*is heterocyclyl, especially morpholino.

R’ is hydrogen or alkyl, preferably alkyl; R®is hydrogen or alkyl, preferably alkyl; or
alternatively R* and R® form together with the carbon atom to which they are
attached a (Cs-Cg)cycloalkyl ring. Preferably R and R® are both alkyl.

X is a single bond, -CH,- or -C(alkyl),-, preferably a single bond.

Ring A is a 5 to 7 membered, preferably 5 to 6 membered, saturated ring optionally

containing one or two, preferably one, heteroatoms independently selected from
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pyri mdyl, pyridazinyl, pyrazinyl, indolyl, indazolyl,
benzi m dazol yl, benzot hi ophenyl, benzof uranyl,

w@Ri0a0b8488 i soqui nol yl, quinazolinyl and the |P&EEP2006/002477

especially pyridyl. Rl is hydrogen, alkyl, alkenyl or

al kynyl, wherein said alkyl,j@glkenyl or alkynyl is
optionally substituted one or several tines by nitro,
cyano or -Y-R4. Y is a single bond, -C(O NH,

- S(y@piN(mitdoyén or sullradndythy Gefhming NG ms béih’%%x@oﬁ%toms. If
- Q)rFl g\ltki\ﬁl - -tNHS @) 2-d, - O&X N -S(O _

5 GF sontathy be €roa indep se Qctﬁ(f@m’owggn@)ntgogen
- o Olfan, kopldc hetdrpatormiN@ad kapt )adjaceforSaidBSringonetss akl ¥p@onally
Séu‘ﬂ)gﬂit‘%té@ %er«%ﬁoésﬁylé"}l lor yg@@aﬂiﬂae? g]%r%fe?%.})zglog%ﬁo three times,

optiqgnal 'y substituted one or sever’ . .

h PB@Q | OTHRy@r ey timeg Wo@(lk}’l Braveplgsad feucly ringnd. ieglude cyclopentyl,
adyklohatiln Gyclohaelty | ARIHRcyd el Bihp G AN B Whmethyl-
wherein,the aryl Is opfionally subst|¥ute<§)o € or
s%’&%?‘gWITi rﬂeidﬁyethﬁraglé XYooy anot-dinethy-cyslehesyl,  cycloheptyl,
hipttalopdrofuf 4@, Cw:ioyﬂine( Qﬂ-m@glébﬁlwlidiﬂ@ ﬁg’?gﬁﬂ,ﬁ’?ﬁﬁdine’ N-
. o L . a . )
PP S FEEan bber P it v cetehyopyran
dripetidiag.al Ntthethgl-piperadikg| ; Nesfloyl qapdeidine, 0er-lisopropyl-piperidine,

1 b ' tek: C , g

cobptia Ty baring Uil ORRRHERY g [ 4diticpane,
ﬁ?fggéﬁbz}m y CEHRBANYIRS svdgheridgen porrolifing] |  petefhedadshipphene,

atkteythydrapyrad, pagefiainewaldytetRthydfsth B3 yfaar m t oget her with
theycyar%%yn atp?mto whi ch tr%’gy airggyattached a ring.

Preferably R2 and R3 are both alkyl. X is a single
Béseid rirgHA-coptainCed kigtogen,, saft ﬁft?fgalbklyn @e&i}ﬁﬁ%@ll}bm&tuted
' ' e referably 0
%rﬁg’e@’ef}{%gt ?Jr{)gt _géﬁfgﬁ(g[’ 0 pg?g'ﬁ ﬁl?a}ky ’ohq(g)l) fﬁeﬁijoﬂ’ﬁb’h oi(0)-
t ,Z)IﬁPléqnédﬁ aphejeigribe phendris aptinsallnsdbpsmdehbhse or twice with
d N, niftbl 1 or ura .
o e IR nifol | SBRD, DAISHSHD, TR Mg, oy
SRRl ReP R i dOpa hl ht heroatvb L) AFtbmbenyl,
ovhegen, thaiphengeis optionallyf substiaaéd ohet ef Q@k@rﬁt@mﬁldggﬁ, allyl,

SR o B0, RS o o
tofleeromethagreer -H6pepheryl,ywinaeint the tphentli ireptibyalBl dibktituted
bxasp} &&ic@{vitﬁ%ﬁbgreh,nagkﬁ‘, élE&y';’ gﬁro(f}éﬁ‘lh?&eﬂ}ximino, dialkylamino,
cyano, trifluoromethyl or trifluoromethoxy. Said nitrogen-containing ring A is
preferably  substituted by  -CHy-phenyl, -C(O)-cycloalkyl  (preferably
-C(O)-cyclopropyl) -C(O)-heterocyclyl (preferably -C(O)-morpholino), -C(O)-
(CHz)n-phenyl, wherein the phenyl is optionally substituted once or twice with
halogen ( preferably fluorine), -C(O)-(CHy)p-heteroaryl (preferably -C(O)-(CH,),-
thienyl), -C(O)-NH-phenyl, wherein the pheny] is optionally substituted once or
twice with alkyl, or -S(O),-phenyl, wherein the phenyl i$ optionally substituted
once or twice with halogen (preferably fluorine). Examples of such substituted
nitrogen-containing ring A include e.g. N-benzyl-pyrrolidine, N-acetyl-pyrrolidine,
N-(4-fluoro-benzenesulfonyl)-pyrrolidine, N-(morpholine-4-carbonyl)-piperidine,
N-[(2,6-diethyl-phenyl)-aminocarbonyl]-piperidine, N- (2-thiophen-2-yl-acetyl)-
piperidine and the like.
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cycl ohexyl, cycl oheptyl, nefhyl-cyclopentyl,
nmet hyl - cycl ohexyl, 1, 1-di net hyl cycl ohexyl,

wa 2®6dos¥eg hyl - cycl ohexyl , 1, 4-di et hyl - cycl oheRgT/EP2006/002477

cycl oheptyl, tetrahydrofuran, pyrrolidine,

N- et hyl - pyrrolidine, N-ethyktrpyrrolidine, N sopropyl-
pyrrolidine, tetrahydrothiophene, [I|, 3]di oxol ane,

t et rahydropyran, piperidine, N—nethyl pi peri di ne,

NB 8t0n} for Bi preferabiln@or N- i sopr opy! - pi per i di ne,
tetrahydrot hi opyran, azepane, [I|, 3]di oxane,

[t%ﬁgﬁéoxepane and %%yf]dlthlepane preferably
fetgm Oélgaé‘li bh 1, OfgmrPOWIthlth@pyrazole 1s a 8 to 10, preferably
t$ﬁﬂﬁh¥ﬂﬂﬁiﬁﬂﬁ e@, g ye i parjidine a
tghrahyar oLy ogy 8 Ej“ YISO RIS Al o
&I o SrFYBIQP%YﬁﬁP)Gkay4§L€b%—ttettalhyé1d> 2H-

gndq,szoleby)r GEHZ-talltem)ehc fo(l?fno)él 36, Kértkz’oral‘l‘y@chl)l]f—Icl?I{;JAj fb‘?el; k%,![4hSé6 7,8-

h
p en ld?@%?fl&?e?pg%ﬁzofecgﬁ S‘Ehle L%;%%jm %e o%/rln tlydh> .‘bgﬂﬁrhqxahydro_
xele apygqiq@}q) whgﬁrﬁome ari thwog preferablg, on@l katbaiMabsins of ring A

C{b}dﬂlﬁihgi%@obnﬁg’eaﬁ éla %Acﬂ?%r %ﬁ?hg%ﬂé/ g 6%8‘1%6(1 by a heteroatom

triflu t hoxy,
1& %‘qﬂge rﬁ, ed f\qmgr(gqygeq, h)etrtpgﬁgnqﬂ sulﬁlrolftnv\@nairbqrn atoms of
singst alteutpldc@]ﬂﬁyea ﬁéteid&td}ﬁ 1Meb@n&k@1k12]g@l@cte@%¥1 mcygen, nlyrbgen

' am no, .. di al k

%&g@ﬁﬂbgg%g$ﬁ§?'6¥ ??PP*%@?Bﬁ%thoxy, or -S(C»Z phenyl ,
wherein the phenyl is optionally substituted once or
Bk mplenpf wchairrg@memafdfﬁied ba k@K of Iﬂﬂlg K Qitheitk E Il'azole include

ani no, trifluoromet
T IBRRbR P\é%té‘P&faﬁ?lff boer: teHélPﬁdéPﬂﬁwgldaZﬂg P56,7,8-
bpmd@bwlmp&pmuﬂed b&};6-d r@b@lﬂ'ﬁim 3,4- c razole,  2,4,5,6-
Sfasushaaliol Cpreter iy S ey S BT
Ardlo T3Pt ér @)t}etr @o Pﬁfﬁ‘ﬁﬁ[ﬂ -Alpyrazole, 2,6-
d(b(}?d))o-ﬂ(iehg)m{fpgeg%wa{zow&;gr \%}ﬂht E]zillcg@gﬂx l5-d) §yﬁ95u=, Onab W7
f | uo zéy? n (\% 'n- het #éa?rgﬁltrab}fﬁréﬂé’lfm §r4-c pyrazole,
4,@(6@)—te(cl@l=ﬂyc2f)) 1H- ptyfuzelroy4 ¥c] py%@e— NH- phenyly 4 8“?%&5}@&5‘ S -
gﬁ§ﬂ¥$4k§c onaII ??S%ﬁ- glonce or twce Wt
K %}E ﬁéh@ et g 1qHyéarm{é,ﬁyq pyrezole, 2 4,5,7-
jaha’rthy)psmlnsfﬂ 4%1@@212@&?9 Q[4 &\ﬁ}z H1ol§ﬁq (Pﬂgr%}%yrazole,
. heEahloaliigr gl L Bxam! es e
6 o d f n%l 260 ncl baelikydgo-2H-6,8-dioxa-1,2-diaza-
Xulsan zzyjd- pyrdibydidi- 21¢, 5N 8 GlethyA- 1 delﬁﬁtdzgleﬁg preferably 2,4,5,6-
tetrahydro-cyclopentapyrazole, 4,5,6,7- -tetrahydro-2H-indazole, 2,4,5,6-tetrahydro-
pyrrolo[3,4-c]pyrazole, 2,6-dihydro-4H-thieno(3,4-c]pyrazole, 2,4,6,7-tetrahydro-
pyrano[4,3-c]pyrazole, 4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridine and 2,4,6,7-
tetrahydro-thiopyrano[4,3-c]pyrazole.

IfY is -NH- or -N(alkyl)-, and R* is alkyl, then said alkyl is a substituted one and
the substituents are selected from halogen, hydroxy, alkoxy, alkoxyalkoxy, amino,
alkylamino, dialkylamino, -C(O)OH or-C(O)NH,.

IfY is -O-, and R* is alkyl, then said alkyl is a substituted one and the substituents

are selected from halogen, hydroxy, alkoxyalkoxy, amino, alkylamino,
dialkylamino, -C(O)OH or- C(O)NH,,.
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N- (4-fl uoro-benzenesul fonyl)-pyrrolidine,
N- (nor phol i ne- 4-car bonyl ) -piperidine, N

wQ e@sBesdBet hyl - phenyl ) - am nocar bonyl ] - pi peri dP@EEP2006/002477

N- (2-t hi ophen-2-yl -acetyl)- piperidine and the like.n
is 0, 1 or 2, preferably 0 of,1. The ring system
formed by fusion of ring Avm%h the pyrazole is a 8 to
10, preferably 8 to 9, nenbered bicyclic ring system

(Zs dsédl Kerdif! ImPRYAT0R- ©Yinh QREBLARYE 53! « ?
tautoner o form 2.4, 5, 6-te§r aﬁ’%r@%@_\l’/@ op?et%{}gp)érpééofeef?m o

AP EIEeAMaspheric RrSS W EIqRiERSER @sle: t he t aut omeric form
4,5, 6, 7-tetrahydro-| Hindazole; 2,4,5,6,7, 8-

h -.cycl ohept apyrazole or the tauto ic.form
R RNRSeiGY L BB S nfiag it St PSRRI Heiifem D
oPMSRY, refsretpalentsrateddianetbdsiifomidat ons of ring A
(excluding the bridge atons) can be optionally
replaced by a_heteroatom independently selected from
okBRyERPqingds pfsmata Isqanfesist injdifferaps tewtopsmicfoomsangtin variable
rinb@urs aherebf PARCERGtINerR RELA 8RN cb?ﬁk%ﬁﬁaéj _%gt fo¥mulaT and
a

sel ected fram oxygen, . nitrogen or sulfudr, id
PSR i A1 oen 0 ecabe At S v st e gl she inidagole part
sofshe ticytlor mmegisystent oisfoanulafl cah BgistAnWivb RadtbefY F@3&RI 28 shown
Il{kguggng 4,5, 6-tetrahydro-cycl opent apyrazol e,
4,5, 6, 7-tetrahydro-2H i ndazole, 2,4,5,6,7, 8-
hexahydr o- cycl ohept apyr azol e,
2, 6-di hy@t o-4Hfuro[ 3, 4-c] pyrazole, 2,4 5,6-
tetr NQ-pyr Il of 3.4-c] pyrazole, 4 N
ﬂﬁj- o-gynitol o[ 2,.3-cl. pyrazo :
2 pyrazol e, 2Hx[1
ole, 2,4,6,7-
t et rahydr o- pyrano[ 4, 3-c] pyrazol e,
2,4,5, 7-tetrahydro-pyrano[ 3, 4-c] pyrazol e,
, 6, 7-tetrahydro-| H pyr az?cl)r([gl[ﬂ_ﬂég- c] pyridine,
, 6, 7-tetrahydro-| Hpyrazol'© , 3-¢] pyridine,
, 7-tetrahydro-thiopyrano[ 4, 3-c] pyrazol e,
, 5, 7-_ tetrahydro-thi opyrano[ 3, 4-c] pyrazol e,
), (f'rg-,)t,lgﬁ' Brpgolsyigg @f(iﬁﬁgpiq Ecy] foymatitsl @utomeric forms as shown
e ekldwydr o- 4, 6- di oxa-1, 2-di aza-i ndene,
- di hydr o- 2H 6, 8- di oxa- |, 2-di azaazul ene and
di hydro- 2H, 5H 4, 8-di t hi a- |, 2-di aza- azul ene,
er abl )‘/? 2,4,5,6- tetrahydro-cycl opent ﬁpyr azol e,
6, Pt Bhr ahydmo- 2Hipdazol e, Os N N W
5, 6- wnv ral o[ 3sA=c}=pyrazol e N\ N
g e e % \ |
i hydp@- 2# t i eng 4-c] pyrazol e, N
6, 7-R°eRF ahydr opynahg R R H A

N b~

A DDO

, 6
5

NN
8

B
-]

€

NMNNDNN AT OD
POD_OD NGO

formula I

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

ring A isa 5 to 7 membered saturated ring optionally containing one or
two heteroatoms independently selected from oxygen, nitrogen or

sulfur and the remaining ring atoms being carbon atoms,
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4, 3-c] pyrazol e,
4,5,6, 7-tetrahydro-I H pyrazol o[ 4, 3-c] pyri di ne and

WQ 2006608488 t et r ahydr o-t hi opyrano[ 4, 3-c] pyr azol ePCT/ER2006002477

-NH or -N(alkyl)-, and R4 is alkyl, then said al kyl

is a substituted one and thejsubstituents are sel ected
from hal ogen, hydroxy, al koxy, al koxyal koxy, am no,

al kyl ami no, dialkylamno, -CCOOH O-C(ONH2. IfYis
-0, and R4 iwheatikpdid ringetncandiethpaioklly ubstufdlicidk W
one and the syhstityugpts are select ec?’from hal ogen,
hydr oxy, al koxyal Koxy,” am no, al kyl am no,

di al kyl am no, -C(OOH O-C(O NH2. As used herein, in

r e @hérodin QUiARSSofSRE %vreﬁgﬁﬁe b th YRy ngn&see{cgg?%@% %-);formula I,

refers to positive atnos ric pressureio

nbie™As used herein, in relation to nucl ear magneti c
resonance (NVR) the term "D6- DVSO' refers to

deut gqiat ed di, | sul f oxj de. The conpounds of fornula
I cag{exi st il{lﬁyc?fig%/ ere <y1’autom=.\ri c forns and in

vari abl e mi xtwheesn sdidnlbyplfis optidnallpsitaaerido @by yoRs t he
conmpgunds of isfaoé'il';%léﬁoﬂ .and m xtures thereof are an

obj e%%i ve of .the Tnvention. For exanple, the inidazole
part "of the #vhegsresicl pirefgrablysnenphofind;or mul a | can

exi sR?i n t\/\oistaalqil;orreri c forns as shown here bel ow

formgba | Al so {f the pyrazole ring of fornula I

SllgFore i
can form two™t ‘oneric forns as shown here bel ow

formXl a | Anisenshggk beant; of the invention are the
conpeipds aceqrdi 0. f orml ereinring Ais a,
5 to 7grrenbe‘rfsgd, é’;b?“l}%% %f&dﬁrﬁér%be %m E?néﬂe?‘bé’éﬁﬁlt Hitiateg ring
one or two hepéensdy eomtainiuppentent hyteseltent Bilchétitntly
oxygen, nitraaRkdFforsy I Ni rrng. .
atoms being carb n, at o%ig,‘é\%\lh%pgfgénrhgra{u r?%%ﬁ%rﬁlgﬂgb‘@ Iing
optional |y stiSE¥ieingsarbonatemns.several times by al kyl .

wherein said ring A can be optionally substituted one or several
times by alkyl,

and if said ring A contains one nitrogen, said nitrogen can be
optionally substituted once by

-CH;-phenyl,

-C(O)-cycloalkyl, preferably -C(O)-cyclopropyl,
-C(O)-heterocyclyl, preferably -C(O)-morpholino,
-C(0)-(CH,)n-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen, preferably fluorine,
-C(O)-(CHa)n-heteroaryl, preferably -C(O)-(CH,),-thienyl,
-C(O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with alkyl, or

-5(0)2-phenyl, wherein the phenyl is optionally substituted once
or twice with halogen, preferably fluorine; and

n isOor 1.

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



10

15

20

25

30

Anot her enbodi ment of the invention are the conpounds
according to fornmula I, wherein R1 is hydrogen or

wa@bdoglips4sherei n said al kyl is optionally substPCTERING/002477

once by -Y-R4; Y is a single bond; R4 is heterocyclyl,
preferably norpholino; R2 isqalkyl; R3 is alkyl, Xis

a single bond; ring Ais a 5 to 7 nenbered, preferably

5 to 6 nenbered, saturated ring optionally containing
one OR!, tRhan&efer oat@gﬁlkklndependently sel ected from
oxygey, ni trogen. or .sul.fur and the remaining ring

at ons“*bei ng c ra%]ﬁ ho8ffs, wherein said ring A can be

opt i oriag Ay sulsatsitd Gtr&dnbmed prefeablrato dmeiﬁSeﬂéH satdidted ring

and if saidr itro
ni trogen can rﬁﬁ; (gd%ltetl %s 8‘6 %F $ lBﬂ?énﬂiPﬂY selected
- CH2-r henyl , @p@yc/geﬁenxﬁm,gmypr qufuefaad i rgmaining ring atoms

O -cycl opr heterocyclyl, preferably
g((og m);r pholwécar%(ﬂ)@)r(nm 2)n-phenyl , wherein the

phenyl is optV3ASM 591d§ st Fatr{heéﬂ’t@ﬁé pbstiigteseongi or lseveral

hal ogen, pr efwhadiby: allf;}lluo:rlne -C(O - %—I t 5

2)n heteroaryl era %‘ n-t hi eny
)C(O) NH pheny Afdi PWu Pes %ﬂ@%ﬁ?@ﬁ tr?%enoﬁf BikgBe can be
substi tut ed mrdmneﬂymtmtateahddaehykyl or

-S( O 2- rhenyI_C e%iyf? the phenyl is optionally

bstituted once.
Subs -C(0O)-cycloalkyl,

-C(O)-heterocyclyl,

-C(0)-(CHz)u-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen,

-C(0O)-(CHy)p-thienyl,

-C(O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with alkyl, or ‘
-5(0)2-phenyl, wherein the phenyl is optionally substituted once
or twice with halogen; and

n isOorl.

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

ring A is a 5 to 7 membered saturated ring optionally containing one
heteroatom independently selected from oxygen, nitrogen or
sulfur and the remaining ring atoms being carbon atoms, wherein
said ring A can be optionally substituted one or several times by
alkyl.

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

R, R?and R® are alkyl;
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or twice with halogen, preferably fluorine; and nis O
or 1. Another enbodi ment of the invention are the

W@ oimp00sIss according to formula |, wherei nRlL, RI/BPZ0EB2477

are alkyl; Xis a single bond; ring Ais a5 to 7
menbered, preferably 5 to 6_genbered, saturated ring
optional ly contai ning one heteroatom i ndependently
sel ected from oxygen, nitrogen or sulfur and the
remaiXing ri mgaaﬁqgmoaalm carbon atons, wherein said

b al | stituted,one or several
{1 masERT) oo PL G T et iyl Tt S Sanalin gomtaining one

ni trogen, salIchtemnnoﬁgemdapaﬂdémlyoMectHdalfﬂom obsdnl, tit88kn or

b CH2- p) cl. o
02:((: ?)) %et er ocyiﬁ p%ﬁlld thf%%ﬂ%’(n Kiav atﬁﬁ‘érl?ﬁ ng caibonEtome perein
phenyl is optfaishing $ eothetiptionely smsttuoed ond cesanétahtimes by
hal ogen, C(Q)[k);(l_CH 2)n-thienyl, -C(O-NHphenyl,
wherein the phenyl is optionally substituted once or
twice wwth alkyl, or -S(0O 2-phenyl, wherein the

phxmfthbr d:rﬁb@cﬁtﬂeﬁﬂaﬂ thy iSweagbh ikt € BRAHBUALS idé’bﬁﬁng’\’cot f?)rmula I,
and nis O or 1. Another enbodi nent of

mven?'l on are the conpounds according to formula I
wher ék'n is heterocyclyl.

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

R* is heterocyclyl; and

ring A is a 5 to 7 membered saturated ring optionally containing one
heteroatom independently selected from oxygen, nitrogen or
sulfur and the remaining ring atoms being carbon atoms, wherein

said ring A can be optionally substituted one or several times by
alkyl.

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

X is a single bond.

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

X is a single bond; and

ring A is a 5 to 7 membered saturated ring optionally containing one
heteroatom independently selected from oxygen, nitrogen or
sulfur and the remaining ring atoms being carbon atoms, wherein

said ring A can be optionally substituted one or several times by
alkyl.
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ring Ais a5 to 7 nmenbered saturated ring optionally
cont ai ni ng one heteroatom i ndependently selected from

wW@200ga0848%i t rogen or sul fur and the remai ni ng PCTEP2006/002477

atons being carbon atons, wherein said ring A can be
optional |y substituted one ofgseveral tines by alkyl.
Anot her enbodi nent of the invention are the conpounds
according to fornula I, wherein Rl, R2 and R3 are
ahikgtheermsodimehngf the kimf&ﬁtlo@ agk the Q@n@ohﬁd@ac@oﬁcﬁhg to formula I
ed saturated ring optionally containing o

het eroat om i ndependent|y sel ected from oxygen,
ni trgiegvior sud b to 7 amdittehel ssemraied hpdrocirbgn aingns  bei ng
carbon atons, wherein said ring A can be optionally
subsgltuted one or several times by al kyl. Another

MRS RERRodimentef the ysisptiomargrthe compo paisling to formula I,
adeneidi ng to fornmula I, wherein R4 is heterocyclyl.
Anot her enbodi ment of the invention are the conpounds
according to fornmula I, wherein R4 is heterocyclyl;
and A ng A i $sasibgle bord;amrdber ed saturated ring
opti y C ne .het t om i ndependent | y
sel egt dLL fr o%%%%%ﬁgm%e{eldoﬁréﬁ %ﬁy gEﬂ’ b femfsed, ptutated
remaining ri hydecaobeniyimigng car bon at ons, wherein said
ring A can be optionally substituted one or severa
t al kyl . ot her enbodi ment of the invention
ﬁng)%?eﬁ i the BYERiqRyanedhe epmpoends aceirdingitn formula I,

wherein

>

R is hydrogen or alkyl,
wherein said alkyl is optionally substituted once by -Y-RY
Y is a single bond;
R* is heterocyclyl, preferably morpholino;
R? is alkyl;
R? is alkyl;
X is a single bond; and
ring A isa 5 to 7 membered, preferably 5 to 6 membered, saturated

hydrocarbon ring.

Such compounds, for example, may be selected from the group consisting of:

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

7,7-Dimethyl-2-(4,5,6,7-tetrahydro-1H-indazol-3-y1)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one;

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

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

7,7-Dimethyl-5-propyl-2-( 1,4,5,6-tetrahydro-cyclopentapyrazol-3-yl)-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one;
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X is a single bond. Another enbodi nent of the
i nvention are the conpounds according to formula I,

wWob@ea0sIsK i s a single bond; and ring A is a 5S5PCDER2006/002477

menbered saturated ring optionally containing one

het er oat om i ndependent|ly sel ggted from oxygen, _
nitrogen or sulfur and the remaining ring atons bei ng
carbon atons, wherein said ring A can be optionally

s Bsdprbpfl ey -ansetByl- 5 eNEh BltetrhiRB o RYIGh ¥k yﬂc}ef-ﬁ%-sg-
enhodi t, aof the_ inventjon are the con‘popuns
B el i Ty SRS o
e at ed hydrogcar bo N Anot her

TR TR S BirasheRrChaT Bieral -t e eonputiae:
aexstmgintagytagolf by, adihydwhaHeimdatol 45-4) isdslgl-engond;
and ring Ais a5 to 7 nenbered, preferably 5 to 6
nerisexl et -disaethylat-645-hy deaelidsen H-indgzol Arpl) 196#-dihydro-3H-
efrhRdideBLRlolh@nknventi on are the conpounds

according to fornula I, wherein Rl is hydrogen or
abX N RUIm&RID- el K¥ /- teGalfRto-aPRIad st BORY st A8 0 dr0-3H-
Soprogl A-oL K e 1T #gﬁserocylc yﬁo,

once by, +Ys.R4; is a single bond; R4 is _
plrné"r(%%(ﬁg’ls' W’gplﬁ%é’PF’no; R2 is alkyl; R3is alkyl; Xis

a- gl - and kin 1S o, 1 nme req.. .
o720 o 0 By 0y B4 06 CBIRELS T oo
y1)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one; and

5,7,7-Triethyl-2-(4,5,6,7-tetrahydro-1H-indazol-3-yl)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one.

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

wherein
R, R?and R® are alkyl;
X is a single bond; and
ring A is a 5 to 7 membered, preferably 5 to 6 membered, saturated ring

containing one heteroatom independently selected from oxygen,
nitrogen or sulfur and the remaining ring atoms being carbon
atoms,

wherein said ring A can be optionally substituted one or several
times by alkyl,

and if said ring A contains one nitrogen, said nitrogen can be
optionally substituted once by

-CH;-phenyl,

-C(0)-cycloalkyl, preferably -C(O)-cyclopropyl,
-C(0)-heterocyclyl, preferably -C(O)-morpholino,
-C(O)-(CHz)n-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen, preferably fluorine,
-C(O)-(CHaz)n-thienyl,

-C(O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with alkyl, or
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hydrocarbon ring. Such conpounds, for exanple, may be
sel ected fromthe group consisting of:

wQ@ 20068388 hyl - 2- (1, 4,5, 6-tetrahydro-cycl opent apgT/apmioe/@2477

-yl)-5, 7-di hydro-3H mi dazo[ 4, 5-f]indol - 6-one;

7,7-Di et hyl -2-(4,5,6, 7-tetrghydro-1 Hindazol -3-yl)-5,
7-di hydr o- 3H m dazo[ 4, 5-f]i ndol - 6-one;

5 7, 7-Trimet hyl -2-(1, 4,5, 6-tetrahydro-cycl opent apyrazo
|-3-yl)-5, 7 ¢St theyl whetainaht fhémyt ls dpﬁ@ﬁﬁny@ugaﬁuted once

d I t
o B T T Rl e o SR £V 0P 5

i ndol - 6- one;

7,7- anethyll§09fppyl 2-(1,4,5,6-tetrahydro-cycl openta
pyrazol 3-yl)- dlhydro- 3H i m dazo [4,5-1]

i ndol - 6- one;

Sukk opmppythdsy fof -eﬂdlﬁplte,hﬁhy Be delecttdFr i gt g’réﬁ‘y g&ﬁisﬁxg bepe

nt apyrazol - 3--yl)-5
h-Byth-6,7 3i-tlmethyﬂ-az(d[4éb Bdttahpdielpiaafsla;s- @?Qrazol 3—y1) 5, 7

I|n 4-yl - propyl
(O ere E s AL

i ‘*“”‘“tﬁ??fﬁd Tty b T o -
IWFt?‘g’L‘ 57: cghffifarﬁ‘gﬂdﬁﬂéédﬁmdobﬁopﬁndoI 6- one;
net hyl 5,6,7-tetrahydro-1 Hinda
:Eaﬁ’?i %pg‘éne;hyi Zﬁéﬁa%@ﬁrar?hvéwzéﬁlfwrsmﬂq [43ndpyridinsng)-5,7-
ﬂl}vydfbﬁéﬁ -hyidafo{4,3-fMind@bebhg- 4- yl - propyl )-2-(4,5,6, 7-te
t rahydro-1 H i ndazol - 3-
yA-§5-Bermzyttil Hybag-tet Giby dot- phazcd$ (8, 5] Toyianeiod-yB-2e@y1- Wfihmeth -

74 L t&trahydro-mindazol - 3- yl)
7%?%?/%&0%2%&&% @%ﬁﬂ%gf i‘hdol - 6- one. Anot her

eﬁEﬂﬁi’l Hﬁ[ﬂlnﬁh}ﬂheﬂ'é}rﬁ/ﬂﬂétf dﬁ)l’ %1%@ r&g%—c )ﬁgzoérSeyl) -5,7-
ﬁvgfo gﬂg1m18azo?4{ 5- 1ndol 6- one,r ©

2-(S—Cyclopropanecarbonyl—1,4,5,6—tetrahydro—pyrrolo [3,4-c]pyrazol-3-yl)-5-
ethyl-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5- flindol-6-one;

-te

5-Ethyl-2-{5-[2-(4-fluoro-phenyl)-acetyl] -4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c]pyridin-3-y1}-7,7-dimethyl-5,7-dihydro-3 H-imidazo [4,5-f]indol-6-one;

5-Ethyl-2- [5—(4-ﬂuoro—benzenesulfonyl)-4,5,6,7—tetrahydro- 1H-pyrazolo[4,3-
clpyridin-3-y1]-7,7-dimethyl-5,7-dihydro-3H-imidazo [4,5-flindol-6-one;
5-Ethyl-7,7-dimethyl-2-[5- (morpholine-4-carbonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-3-yl]-5,7-dihydro-3H-imidazo[4,5- flindol-6-one;
5-Bthyl-2-[5-(4-fluoro-benzoyl)-4,5,6,7-tetrahydro-1H. -pyrazolo[4,3-c]pyridin-3-
y1]-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one;

2-(4,6-Dihydro-1H-thieno|[3,4-c] pyrazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one;

5-Ethyl-7,7-dimethyl-2-[ 5-(2-thiophen-2-yl-acetyl)-1,4,5,6-tetrahydro-
pyrrolo[3,4-c]pyrazol-3-yl]-5,7-dihydro-3H-imidazo[4,5- flindol-6-one;

2-(4,6-Dihydro-1H-thieno[3,4-c] pyrazol-3-yl)-5-isopropyl-7,7-dimethyl-5,7-
dihydro-3H-imidazo[4,5-flindol-6-one;
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Xis a single bond; and ring Ais a 5 to 7 nenbered,
preferably 5 to 6 nenbered, saturated ring containing

wo@n@ohes48s oat om i ndependent |y sel ected from oXRQERP2006/002477

nitrogen or sulfur and the remaining ring atons being
carbon atons, wherein said rigg A can be optionally
substituted one or several tines by alkyl, and if said
ring A contains one nitrogen, said nitrogen can be

opt(Setithyl %7 slisasthiyl- moﬁfd 3031@ e-tbty ggdznﬁiaa%/[hgs- Findol-2-71)-46-
- R ror e B PSR bt 18( 5 O Bie benyD)-amide;

e 0 t|on 1
sﬁé@lﬂ‘fﬁ - 2#2% Qé“ané@@%ﬁDP Heiidr By aRY gl el Toyrbool
t -4 réimetiyle), Z-(dgrdry B H-midmyd[4,5 ¢l idjloINHopheny |

in th henyl is optionally substituted once or
W\%‘ S%FPW Qimeth}’ -@0gy 3. 3heéristrahydiveireidazal hé-findoly2-yl)-

| £6-alityidena -y rsslo B, 4-E )y REoRIL LarBExAIM CRIM
pg[nqldgryagl y flmorl ﬁyé ]‘fﬁ’d nis 0 o}ﬁy‘hl; deémh gg%%tgglg@‘lenyl)

for ekanple may be selected fromthe group consisting

S LRI 77-dimethy - (3 fhigphen2 ppseni oo s 5.
d]YﬁSRl%{?éI'C BYIgEQl- 35y¥5 Hitthy droo3 B Hedi iz BB} il f6hone,

-I( Lgeﬁ’i‘%ﬂd-nﬁl?%t ¢ the insteptiony arecthe opppandd afdidag fo formula I,
ymwﬂﬁﬂ-B-yl)-S-ethyl-7,7-
di met hyl -5, 7-di hydro-3Hi m dazo [4, 5-/]i ndol - 6-one;
5- Ethyl 7 7 dlnethyl 2-(4,5,6,7-tetrahydro-| H pyrazol o
[ 4, 3]b}®ymmkﬁn 3- yhjedkyl- di hydro-3Himi dazo [4,5-/]
i ndoly 6- one;

' is a single bond; and

ring A isa 5 to 7 membered, preferably 5 to 6 membered, saturated ring
containing one heteroatom independently selected from oxygen,
nitrogen or sulfur and the remaining ring atoms being carbon
atoms.

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

R, R? and R® are alkyl;
X is a single bond; and
ring A is a 5 to 7 membered, preferably 5 to 6 membered, saturated ring

containing one nitrogen and the remaining ring atoms being
carbon atoms,

wherein said nitrogen is substituted once by

-CH;-phenyl,

-C(0O)-alkyl,

-C(O)-cycloalkyl,

~C(O)-heterocyclyl,

~C(0)-(CHz)n-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen, alkyl, alkoxy, nitro,
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2- (5-Benzyl -1,4,5, 6-tetrahydro-pyrrol o] 3, 4-c] pyrazol -3
-yl)-5-ethyl-7,7-di nethyl - 5, 7-di hydro-3H i m dazo

WO 2006404488 ndol - 6- one; PCT/EP2006/002477

5-Et hyl -7, 7-di net hyl - 2-(1, 4, 6, 7-t et rahydr o-t hi opyr ano[
4, 3-c] pyrazol -3-yl)-5,7- di byglto-3Him dazo [4,5-/]

i ndol - 6-one; 2-(5-Cycl opropanecar bonyl -

>4,5, 6-tetrahydro-pyrrol o] 3, 4-c] pyrazol - 3-yl ) -5-

et hyl -7, 7- di neting| alkylamttiondidikgtadinb bysas @rifluoromethyl or

[ 4, 5- /1|ndol n
5- Et hyl - 2-{5- ?%Bsﬁﬁ??hgph phenyl)-acet71]-4,5,6,7-tetr
ahydr o- | H py r&£0)-dC8,R-heteroaryl,

F]Afp% r '/ ?: Ed gl de(O? I\?H %H@Eﬁh\)@her@m thd bﬁé(n% 1s 0 tlojugﬂy sibstituted

5- Et hyl - 2-[ 5- %n&epr WF%Wﬁhhz@ﬁ@saﬂ%n%W 4jt5o,6ninb.et r ah

ydro- | H pyr aZdllbﬂl{ﬂng dlall?llamlno, cx7fano, tr1ﬂuor01§1Ht_hy1 O 4azo[ 4,
z

o) Y ndol - o Shibidiofiethdl; o frifipore

5- Et hyl - 7, 7 OB (R ipHengs {vEeI(ethabBéﬂyiDﬁ -obtieasIBRBLdtuttdInce
6, 7-tetrahydryq

4, 3-c] pyridi n?g&ﬁ?%@zh? &Lﬂ’yaél% alioxy WHifg e, gkylpmino,

|ndoI 6- one: dialk ylammo, cyano, trifluoromethyl or trifluoromethoxy; and
5-Et hyl -2-[5-(4-fl uoro-benzoyl)-4,5,6, 7-tetrahydro-I H
pyrazol o[ 4, 3-.c pyrldln 3-

vyl 1- 7 7- di meth112% 27 di hydr o- 3H-i mi dazo [4, 5-/]

i ndol - 6- one;

- D - hi eno yrazol -ethyl -7
?%403?‘%19%@%?’@?‘%05? ya}vsn&%fmerﬁig P?an% a/crordmg to ormua I,
iWhe6#06- one;
5-Ethyl -7, 7-di met hyl - 2-[ 5- (2-t hi ophen-2-yl -acetyl)-1I, 4

5 6-tety dropyrrol of
pé’ ?H% 3- yI jreslkylidi hydr o- 3i - i ni dazo

[4 5XZ] i ndol isGr s bond; and

2-(4,6- 0O hydr o-1 H1 hi eno razol 5-1 soprop
B et 2 © el e HhS s mepipebid faturated ing

i ndol - 6- one; Ber(tﬁnﬁigm‘le-rﬂtré’gdﬂn ameltthy tenfri @%@ 113g At ins being

7-tetrahydrogl ghdazelds 5-/|indol -2-yl)-4,6- di hydro-

1J -pyrrolo f§ 4-c p 't azol e- 5- car boxylic acid

(2, 6-di et hyl ¥p ﬁr@n"yqa) Ialﬁﬁog@n is substituted once by
5- Ethyl - 2- [ 5-€¢#4;-b Mgﬂo benzenesulfonyl)-l 4,5, 6-tetrah

éd;lo] oy ;Og?ﬁ({cﬁyﬁgg @aﬁpﬁﬁﬁwys@@hmm{wls /1i ndol -

6- one; -C(O)-heterocyclyl, preferably -C(O)-morpholino,

o S0l g e ]y¢ SRR, @e%ﬁ;}% et gy !
[ 3, 4-c] pyr az® eutgtqdanbemytwme waith thalogen, preferably fluorine,

(2, 6-di et hyl Cﬂhﬁdez)n aﬁr&g,f and

-C(O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with alkyl, or

-5(O)2-phenyl, wherein the phenyl is optionally substituted once
or twice with halogen, preferably fluorine; and

n isOorl.
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15

5-1sopropyl -7, 7-di net hyl - 2-[ 5- (2-t hi ophen- 2-yl -acetyl)
-1,4,5,6-tetrahydropyrrolo

wQ 390daed4py/r azol - 3-yl ] -5, 7-di hydro-3Hi m dazo PCT/EP2006/002477
[4,5-/]indol -6-one. Another enbodi nent of the
i nvention are the conpounds_ggcording to fornmula I,
wherein RL, R2 and R3 are alkyl; X is a single bond;
and ring Ais a5 to 7 nenbered, preferably 5to 6

rmﬂibtthéﬁ Gmbﬁainh!dfrﬂt &f0the | ingerfint Bi Nipdgeedy @orhﬁkeﬁ&?aa@ of the
nde ! E‘E’X ctedfro E,)ég(#n nitrogen o ?
(hé’ F8 Wiuﬁagle PRy saed g carbon atons.

Anot her enbodi ment of the invention are the conpounds

corlqh& rein R, R2 and R3 are
aeI[’)k l; Xglg;aca@omfl?o mﬁﬁa{ﬁd ring Ais a5bto7
merrbered preferably 5 to 6 nenbered, saturated ring
cont ai ni ng one nitrogen andR’t he renaining ring atoms
bei ng carbon atons, vvher NSal n Lrogen is

substituted once by - CH2- hen b) al kyl ,
~C(O) -cycloal kyl, -C(O -h& -C(O - (CH
2) n-r henyl , wherei n t he phy i's op ionally

substituted once or twice W|th hal ogen, al kyl, al koxy,
nitro,am no, al kylam no, dial kyl am no, cyano,

trifluoromethyl or trifluoggemihgxy, -C(O-(CH
2) n- het er oar yl , ’

wherein X, R, R? and R? have the significance given above for formula I,

with a compound of formula III,

N~
/) ~NH

__
G
formula I1I,

wherein ring A has the significance given above for formula I and Z is -OH, -Cl,

-H, -OMe or hydroxybenzotriazole,

to give the compounds of formula I

R
OxN N N
Y Ny_¢ N
X N —
R¥ R H
formula I,

b)  isolating the compounds of formula I; and
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-C(O -NH -phenyl, wherein the phenyl is optionally
substituted once or twice with hal ogen, alkyl, alkoxy,

W@Ra0600848811 no, al kyl am no, di al kyl am no, cyanoPCT/EP2006/002477

trifluoronmethyl or trifluoronmethoxy, or -S(O) 2-phenyl,
wherein the phenyl is optiongjly substituted once or
twice with hal ogen, alkyl, alkoxy, nitro, am no,

al kyl am no, di al kyl am no, cyano, trifluoronethyl or
trifluoromathoxy, and nis O, 1or 2. Anot her

odi.nent .of the invention nmpounds
aE cor ’éggﬁre@ocqﬂ‘é’fniﬂ% Ahg compyy U&ZI igttheis phpemaceutically

al kyl accepthlde aalsi ngl e bond, and ri ng Ais abto?7
menbered, preferably 5 to 6 nmenbered, saturated ring
contai ning one nitrogen and the remaining ring atons
béhagicrdidrompmuods of fatmnlkilnosaplthrmateutigaly dcseptable salt thereof,

Syhgh! Inay TEGRpaE ,J;gf
p{r’&e gragéjglﬁﬁiecg?fzgﬁ %%se%g%;{ﬁﬂy (%(8)% epar ycﬁ;;i?rll lotess known
fbér apl y;a 6(1@) ﬂFﬁ)lPé?R?lr@tFRﬁl of cyheyaig lated hé(prypounds Such
Maﬁfcessa tﬂﬁehrph@sléw td)Sp feorbh|a|do¥r|11§)ld198t 'othH?ed B8 OF, or a
ce W al o a uorl ne,
25) afmacey %Hy—aqég@lel\l ethf,qeo > WHES e}l]Hsttrzﬁéd Cﬁ?(gnwi] i Jollowing
opproerthtive hbmed 1t 8hndrexem@les tll\i\nwﬂﬁcm\nuhfészabtlhyfms@s’tated R,
Q2P e | SeQBL 1.0
Sg%st |1§u?§ z{onrﬁlcﬁ\@%Aq{aQe s V\%”n?ﬁ 1ven n? é'?%bfpglformulal
f Naesssare stagtieg materials are e1ther commeraally avallable or they may be
obtained by standard procedures of organic chemistry. The preparation of such
starting materials is described within the accompanying examples or in the
literature cited below with respect to scheme 1 to 3. Alternatively necessary starting
materials are obtainable by analogous procedures to those illustrated which are

within the ordinary skill of an organic chemist.

The tricyclic fused imidazole ring of formula I can be formed by different synthetic
pathways in analogy to methods described in the literature (Mertens, A., et al,, J.
Med. Chem. 30 (1987) 1279-1287; US 4,695,567A).

One route for the preparation of compounds of formula I (Scheme 1) starts from
diamines of formula IT which can be reacted with carboxylic acids (compounds of
formula III wherein Z is -OH), acid chlorides (compounds of formula III wherein Z
is -Cl), aldehydes (compounds of formula III wherein Z s
-H), methyl carboxylates (compounds of formula III wherein Z is -OMe) or
activated esters (compounds of formula III wherein A is e.g. hydroxybenzotriazole).
For detailed procedures see Mertens, A., et al., J. Med. Chem. 30 (1987) 1279-1287
and US 4,695,567A.



nis 0 or 1. Another enbodi nent of the invention is a
process for the preparation of the conpounds of
wo evoanbs88 conpri sing the steps of a) reacti ngP@I/EP2006/002477

conmpounds of fornmula Il, forrmula Il, wherein X, Rl, R2
and R3 have the significanceygiven above for fornula
I, with a conpound of forrmula Ill, formula |11,

wherein ring A has the significance given above for
formula |l and Zis -OH, -d, -H -Ow or

hydr oxybenzotriazole, to give the conmpoupds of fornula
| Sforfulal, N?!) i solgting hhe conpounds df formula I;

an [ co t he corrpo’sTrf rrul -
b

I iRrto ha'}'mac ut i y -aceeptablye s
tricyBljc conpeunds of f lal, or a N

phaRmaBeuti cal | y acceptabt® salt theredf, Rbhi ch e

subj ect qgf the present mnvention, may be prepared by

any process known to be appli cabl e to the preparation

of chem cally-rel ated conpehké&sl Such processes, when

used to prepare a conpound of the formula |, or a

phar haceut i cg accept abl e salt thereof, are

i In| sabemelebh Fby %I‘Re andl X buwerthe sgprfesmetaatglvm ab6Veide fordnula I
5 tad¥ an X, e C rw se stated,

Rl, R, @%,@%EH’ %M\@(o}gﬁg. %dﬁ%j}%gﬁ% Haﬁe si gni fi cance

given herein before for fornula | . Necessary starting

rfﬂteekyrﬁlhé‘smadideﬁhhﬁ@r ofC IFRRILEL TR} r@é@édr?t?h&egf 1st H&Xﬂbed in

d and ro edures of aqrg
qﬂérr%ensst ry. 9%‘1»13 E{fﬁ‘épgﬁi 2(51 ?'J(g% %7r? K384i Yom eern%aab rWaIetsal J.
iMed| eSloani. ﬁéd(l\ﬂBQ)hl%ltMQl,aUS arma,aymgusmmb@m Qs &, 863 945A

tahg IbS 1 %@&MAe |F8f h&thRe ltRéN dWI ; h roﬁ\g eCtlgho é\ﬁ?reé? 1s a smgle

g)@p ternatively necesgary Start
10 di AEhmamsy ﬁaﬁ@@o@@ e osyathasized t wcotlome to US 4,666,923A,

IDE 8510 8dRthdWeRbn QN Lt N Mehhéhé}ﬁ.déd‘@b¥7)5ﬂ‘zi7b-'12§‘} aéthown

aﬁn Cc é:hem st.
eme
R
CCCN Step 1 Step 2 Step 3 0
TRAL ROL,
R, NH
v RLR THso, H,S0,, HNO, HNO; oy
RA P R
Step 4 Step 5 Step 6
RIL, NaH
NaOH, Br, oN N a ZlPd c N
}:{1
R 3 R} 3 R R’
R ON R oN
Step7 0 Step 8 0° Step 9
o ° eonmo, A oy )
Ac,0 N N AcOH, HNO, N N NaOH  H,N N
¥ Ly H % R'
R} 3
R
Step 10 HN
H,/Pd °
Pd, C
2 H,N N,
lla R
Scheme 2a
1 p2 3 . .
15 In scheme 2a, 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.
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The tricyclic fused imdazole ring of fornmula |I can be
formed by different synthetic pathways in analogy to

woreaohoassglescri bed in the literature (Mertens, PAI/EPB06/002477

al., J. Med. Chem 30 (1987) 1279-1287; US
4,695,567A). One route for the preparation of
conpounds of fornmula |I (Schene 1) starts from di am nes
of forrmula Il which can be reacted with carboxylic

alni ds z(ltﬂbmlﬂ’ld neteceafurd aligriinds I1Jfl for@EIM & $e- @f%ged by an

Qu | .wherein
a%ﬂat%ﬂ FeliHie’ SORRBUG T RormePbRAL heren tries snsle pond and
E?DE@@h@mxyﬂ%@ese@honpounds of fornmula Il

wherein Z is -Owe) or activated esters (conpounds of
formula 11l wherein Ais e.g. hydroxybenzotriazole).

For detail ed procedures see Mertens, A, et al., J.

Med. Chem 30 (1987) 1279-1287 and US

4, 695, 567A. Schemp 1 In scheme 1, A Rl, R2, B3 and X
have th |gn|f|\an¢b as given above, for fo

Zis -Cﬁﬁ$-4 \ - { ekg PW% ﬁ@& : S .
The synt hes 0 ol né% la Il Or ecEFESOr s
thereofH;. s&Crited in Mertens, A HR = .
Chem 30 (198K{ 12y79- 1287; von der Saal , , eh1al, J.
Med. Chem 32 1989) 1481-1491; US 4, 666 33A, US

4,695, 567A, US 4, 863, 945A and US 4, 985, 448A. For

i nstance, the diam nes ofsdhemgueba |1, wherein Ais a
singl e bond are naned Ha and can be synthesi zed

according to US 4,666, 923A, DE 34 10 168 and Mertens,
Aiamdies @[% formula Nb@an Bhemth&tred 1887Jing 27 %chkaB7 @SdcS da¥ion
idfs@epheme 2a: Scheme 2a In schene 2a, Rl, R2 and R3

have t he significance as given above for fornula | and

L represents a | eaving group as e.g. iodine, brom ne,

Qﬁtﬂnetaltdalepyrizfoﬂe‘s |oﬁfcﬁrrﬁ1'MjIII Hﬁschéﬂ’i@ 1 laPe éfhe?'c&@ﬁﬁ%é%eagaﬂable or

cedure di am,n can tal
Qf“% yTat |eo%r‘°“8?reiji bé{rﬂlﬁﬂgnto%y%PﬁﬁP‘é’fef PEFOrEBET® thicgathze of “2”
dr'eing AR. Ifs"Z ishydybey Hendr@ssboding st} dOGR A0l @S-carboxylic
%Bﬂ%ré BaRCHEME 4R 2ChE r?Eanuk%actured e.g. as shown in the following

scheme 3.

A /O (COE),, NH,, \NH N
Na, EtOH HCJ, EtOH EtO hydrolysns HO
lla

Scheme 3

In scheme 3, A has the significance as given above for formula I. Various cyclic
carbonyl compounds with an o-methylene group undergo mixed Claisen
condensation with diethyl oxalate. The resulting o.,y-diketo esters can be condensed
with hydrazine to give the annelated pyrazole. After hydrolysis of the ester
functionality the desired annelated pyrazole 3-carboxylic acids IIla are obtained
(see e.g. van Herk, T, et al., J. Med. Chem. 46 (2003) 3945-3951).

The preparation compounds of formula III wherein Z is -OFt and A is a 5 to 7

membered saturated ring containing one nitrogen atom wherein the nitrogen is
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Diam nes of formula |lib can be synthesized according
to schenme 1 under om ssion of step 5. Annel ated

w@ooada84es of formula Il in schene 1 are eithRCT/EP2006/002477

commercial ly available or they can be prepared by
different synthetic routes agrording to the nature of

"Z" and "ring A". If "Z" is hydroxy the correspondi ng
annel ated pyrazol e 3-carboxylic acids are naned Ilia
aambstuatedbebymnnéta;zn u(@gectally. &«Sn&h vm4 5'6 t‘éﬂ@h}fd% Fg 3,2-

3 I n, sc ni ficanc
as glvéﬁségove Sr bt paﬁe et%@r ﬂﬁﬁé ‘g ¥erpr 1H-
RIEHEIMES- b/]/PYmdlaﬁﬁacamlwmw exil gtlol pestem d:ﬁfcgq meﬁgm 4,5,6,7,8-
Gledti Boqunﬂﬁlih%@takﬁ@néﬂfs IRl 1d°>é§1 flEre Q described in
It| to esters can dens d%ﬁt
r@aﬁﬂ%. teéb @}vv@ tHe Bginelldt élep%ﬂlr%@dfﬁ%Afst@nng from the

hepdresgonsling 1adtathb @cc@sls BY reh et with alaks Bécét{&edcfélee%fef ed
annel at ed pyrazol e 3-carboxylic acid ia are

obtai ned (see e.g. van Herk, T., et al., J. Med. Chem

A6r@R0OB)tiBEAE- QO He) groﬁbe Rbrnmamztt l/ba\@ﬁleﬁtot%pt(hlé d8d@bns of the
i s

fs%ﬂﬁggrli Séiae{l #rg:{lé;s F nég%vgn? Al g r%qulérenP’fort‘(’f&@H By standard

Wheleeling grRBPFRaveyiarthe sguBmlmtauncedamgmm dn‘yliydroxyl group may

(beSpﬁﬁﬁ‘elcﬁzH' 36 éh H&It)t]yclr ferttbatd Ea?%]&fw)ﬁq 19atR/¥r AREQLA Ve%y, some

ilﬂﬁ%r G2 s Elag bgaifny frgm,gq%létq qqrﬁ;@ 82906 Ehe reaction sequence. For
m&m]a,pymoﬂhnpt&rnﬂ- Gﬂlfdmimﬂil IICnAGi bk SfditsiR8 1 ¥%riAR% nitro-, an
Hxsa?‘gy dI%%AV? %‘fﬁifg’{”c a5id substiipentendhe Srmd s hichcsubistisuents are
1 ) copverteb s by i md ainmavd halk@amihg-, eﬁaﬂtlylamlﬂﬂ? Macyfhino-,

e Correspon
i&gltsglnémgbné%ggi %@%ﬁogﬁlﬁlg}n& Cmg%q%{lginaéo Acet’i c?adt otdmide

Sstifuengor fop g‘{%@ﬂ‘#‘t ybsiitgerfbyt tendgrdpnosedRtesay not

be inert to the conditions of the syntheS|sbseq?en8esd
above and ma uire ection by standar
pr o? h}l%lggsg T PX lélgkr?om%o C{{ %f‘r)tg’eFd%feﬁeﬁét Hiveetiomnor a
ahirnmcentidaliy acpepﬂabhrsahﬂhﬂ’ﬂyf hel @I’tﬁér@pélﬁldalﬁsltn@ﬁ @FdrYdre an
erjvative ternative
SBjeltCbE th@%&%ﬂ@%ﬁﬁﬂé%e dér ifvee CFsrgoﬁ ot fér ETOQPC%/% which

sonme ,supstirtuents
£Q1aPEses t lyinginga one o1 g@cﬁjgmoulﬁ@r of the present invention and/or

pharmaceutically acceptable salts and, if desired, one or more other therapeutically
valuable substances into a galenical administration form together with one or more

therapeutically inert carriers.

In accordance with the invention the compounds of the present invention as well as
their pharmaceutically acceptable salts are useful in the control or prevention of
illnesses. Based on their Aurora tyrosine kinase inhibition and their
antiproliferative activity, said compounds are useful for the 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.
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i nstance, a conpound of fornmula | may be synthesi zed
bearing a nitro-, an ethoxycarbonyl, a sulfonic acid

W@ aipsiiog4ent on the group R1, which substitueneGI/aP®06/002477

finally converted to an am no-, al kyl am no-,

di al kyl am no-, acylam no-, abkyl sul fonyl am no,

aryl sul fonyl am no substituent, or to a carboxam de

substituent, or to a sulfonam de substituent by

stastdodinpms of dh msentidals Qqﬂ‘ﬁfrhﬁceﬁﬁﬂﬂ abﬁbeg*lcilén,%ﬁﬁ%iﬂg one

0 P L NV Lon.or. a pharmaceutically i

a{):rc té’%?% bclroe Is a: tdg t %g(lrglltéig%g & cfo%{n{ﬂﬁ ei; atﬁgffﬁlarc a1{hy, Phajgpaceutically

c¥eentehle grciviants.obj ect of the present invention, as is

a process for their production, which conprises

byingi ng .ong or e, conpounds of the present

i %@‘gﬁ?ﬁ egﬂb%ﬁﬂlﬁ’a? Oljha IR ER iscaPhaymaessistlabohmpositioh sontaining

antt, or f mobesidodthouvpde oF fo@iga Ptoe Elcﬁ\}%e:ij @cﬂ&%tg al!toLF’Xther with
adm ni stratfon

v, .Syhst an into al.eni ca

fl%lra%%?%e%%?ﬁ (acﬁﬁpgﬁﬁ%%% “W?%%F the treatmert ofi disepsey mediated by an
claprprreprate hetivationolAnoea fintily tyhwsinehuernés on t he

compounds of the present invention as well as their

pphar maceytical ly acceptable salts are useful in the
c‘g'fﬂtg% engqodmawéﬁ.tthq)mvg?hqq is g@égmaceﬂé@é comaposithei, kontaining
Aueosrantoyé @dipoukiNasrdinki®i fol ﬂlagf] Aeot htgé finhibition of fumor

Qgg%gaoliferative activity, sald conpounds are use
for e treatnent of diseases such as cancer in humans

or animals and for the production of corresponding

g cTolR ; e cdpsage depends on various factors
suc h}?éggﬁﬁr;tgﬁ%g&o%fq%%%g’ﬁ?% Bk fm%‘:ﬁBEFai SOmpAUtigH geypining
iOQi 07 duafe spmpeunds tndafarmulal ewbadiveeigradientd @ogether with
Iphy@Rdde@ficall$ a8cePRBIIRGHHN Ltign, . contal nin

gﬁé qr nore§go§gounds ac%gﬁgkﬁ%qgggggiﬁﬁﬂng?iﬂo ?ﬂan&
W TR AP rRsE B tERstErd Bladdes cpiesinn cnelred phartusobldsianhetervical,
dirbey bkl @hcéfidedleneddldr@fnpordasPhar maceut i cal
conposition containing one or nore conpounds of

formula | as active ingredients together with
@Wﬁfhﬁﬁé@@pﬂfﬁﬁyf dociaptrabines ag»hgt\tmteﬁt_icfapﬁorhp&it_ion containing
bhead el 0 SaRe y_an i.nappropri at ,
activation. of Rér or a%F gﬁ%@aﬁ yF Sosﬁcﬁge kﬁ“ﬁ’%ﬁ?&_& A‘i’ﬂffel}?ér“”th
8 g&ﬁcﬁ’gﬁnbfacﬁﬁ’éﬂ]ﬁl%@éﬂ}ﬁlﬁfﬁﬁ fos the preatmadeaft aaad-myelogenous
bokpaki tAMD, aEiRO l@hPhdigtic leukemia (ALL) and gastrointestinal stromal
tumor (GIST).

Another embodiment of the invention is the use of one or more compounds of
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 a compound according to

formula I, for the manufacture of corresponding medicaments for the inhibition of
tumor growth.

Another embodiment of the invention is the use of a compound according to

formula I, for the manufacture of corresponding medicaments for the treatment of
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[ for the
one or nore conpounds according to fornula I,
i nhibition of tunor growh. Another enbodi nent of the

WO pwenvd48s i s a pharnmaceuti cal conposition conPEi/RP2Vg6/002477

one or nore conpounds of formula I as active

i ngredi ents together with phayoaceutically acceptable

adjuvants for the treatnent of colorectal, breast,

| ung, prostate, pancreatic, gastric, bladder, ovarian,

nedleissiah brereti oy, gsome, parrastic, aga,stric% E]aaaelp bVil‘@ﬂlalmelal}oma,
er e

P PN Ji ey o TR PR it i gphomas.

cont ai ni ng one or nore conpounds of forrmula | as

aghother bﬁgb@lﬂhe%@to? th@gﬁ\;éﬁﬁﬁn‘% tdle RBA, ?’%C(?)%ﬁouncf chordmg to

Btk P s o teny Btanios %A&éfriégg?f@r [ therphetmEi of acte-
| mydegdnaug Aldukemird Q&SI Olhaktestyg ﬁho%&?rraikelhgy? I%LIO)S and
g&@gﬁltesé\qﬁgggm Isnbodkg;lié]]bf of the inventio

one of nore co formula | for the
nmmhmuneofrmmcmmmsforthetmmwmmtw
BREL activatio
i ora ran ot day At OTRRE U B fe Pl iril a1
6# OFW@ﬁf’%ﬁ 1in§set1ﬁ]élbu‘-§@ of a conpound according to
formul a I for the manufacture of correspondi ng
fort i nhi bitjop of tupor grow h.
ﬁ%ﬁﬁ CHJ% SIVERGOT 5 FRnETeoH the cerpowyds affformula T as
@@#ﬂu@h&ram@gmtmg to formula I, for the manufacture
of correspondi ng nedi canents for the treatnent
ofcolorectal breast | ung, prostate, pancreatic,
g‘\dlé)tﬂi‘qrtﬁm dimgerety of 1i]m?eu‘lvqrrtu,onnt(»zIt]axmme’aof ot o0 B8 tcofounds of

a ¥ cancers, |eukem as or
I(fslrrrn;drl]lgngosr tk%ighteﬁlgi? Oef:rc‘%ggélrnent of the invention is the

use of a conpound according to forrmula I, for the
ernnu:bm;munés alfcomdg ﬁ)aﬂ‘iélﬁréseflpfnvéﬁ\tﬁ)n: ﬁﬁf‘%ﬁ?ﬂl}gctﬂg form of their
acut e

eﬁé?&%ﬂf LFeds 5 T ST ot Mo AEhrer ALY dhesptable salt?
( 151.'9) conpysatipral aeldtxddltmmalts)fhat hetaih Ivebibl@ital &fdchfendSind

lopebtes STIROUAISISoRds P FS R | 288 are formed from suitable non-toxic
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.
The chemical modification of a pharmaceutical compound (i.e. a drug) into a salt is
a technique well known to pharmaceutical chemists to obtain improved physical
and chemical stability, hygroscopicity, flowability and solubility of compounds. See,
e.g. Bastin, R.]J., et al, Organic Proc. Res. Dev. 4 (2000) 427-435.

The compounds of formula I can contain one or several chiral centers and can then
be present in a racemic or in an optically active form. The racemates can be
separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the

racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
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Aurora A tyrosine kinase inhibitors. Another
enbodi nent of the invention is the use of the

w@oeopaosass of fornula | as anti-proliferating BOERPRN6/002477

Anot her enbodi nment of the invention is the use of one
or nore conmpounds of formnulazg_for the treatnent of
cancer. The conpounds according to the present
invention may exist in the formof their

prranpiecalfontabdiy. Atteeptieddy Gefrhtich of NBe leBiMBomers can also be

" ceutj I ceptable sali! r r 0 o
c%ﬁ\%’ %i g’ﬁ a*lsqlgéi %Ir(g%%(’t%fag %Ys 8 §£¥ﬂaﬁﬁe§'£f1?§ef h@IPLC: High
bPafugianes LighideChriomatesaphan whizhopecdmerrdfllytdgilable.
conmpounds of fornmula | and are forned from suitable
Qn-toxi c organic or inorganic acids. Sanple
et HEEHREICHACHAY s i ncl ude those derived from
i norgani ¢ acids such as hydrochloric acil(JI],c hydrobr8n1c

id, hydrojodic acid, sulfuric acid, sulfanm c aci
Sﬁ%es ﬁ%ﬁ?%“ cc?qut%’émﬁlagiat"%i e’éd?bé‘,rmé‘i?&tlfﬂbfs?é_cﬂéﬂbl? éelts possess
fvabumbber pfaminecaogics psm;&:htiasltﬂlaﬁ @E@emau!tﬁﬁlrk?za _@%ﬂ)u_nals show

' ' na al enedi.sul f oni ¢  aci )

b2, ARSI ST Al KR Bl R g rolferatve
| 3Kty Krenseqsntly dhe pordpoimdt ofcthe gresanphoentie utd eeful in the
CRBRPHAR/OF plovedtidh dlnds s Qifh 13RI &Ry BabRGIUN G1YE, 8! dfthe
kpnown o phar utical chemsts to obt 2 I mproved
VARt (e 0} efgaf?gﬁi “g‘é‘IOf%{*aﬁiPF‘FlidiV, inHe Ehssarypingli/toy prevention of
filloesadsirhértipnad dbeal Tht kidivityodf the PRAMGADHmM dz Qs( g%l(i)boi‘)cors of

[ . J. . et al ;. Oganj Prpc. . Res. V.,
4358 Rinse B & e APl b I ou i HoHeiataoaie. o
several chiral centers and can theP be p;ﬁsent in ?

] k : 4 cal ctizve form e racemates
g%%ﬁ%%&gggg%gi%gug@%g%gpﬁéu(Ia%homn met hods into the
enanti omers. For instance, diastereoneric salts which
Qamaberiseglar at ed by crystallization are fornmed from
the racemc mxtures by reaction with an optically
active acid such as e.g. D or Lcanphorsul fonic acid.
Aureranat i iv ed ysesiapattatdrie dfinisheirﬁrﬁﬂzﬂﬂi mwrﬁpﬁld;p@rhs@hﬂﬂy and

[ i ng chromat ography on chira
Eﬁﬂ%ﬁ%ﬁgéﬁgggﬁﬁﬁ%f Hi gh Perfornance Liquid
Chr omat ogr aphy) which are commercially avail abl e.

mrms%bﬁfﬁdallﬁﬁﬁyli-%e assay where substrate (GST-Histone H3) is
coupled to the assay-plate and is phosphorylated by the kinase. Phosphorylation is
detected by a mouse anti-Phosphopeptid mAb and an HRP-labeled anti-mouse
pAb. The assay is validated for ICsq -determination.

Kinase activities were measured by Enzyme-Linked Immunosorbent Assay (ELISA):
Maxisorp 384-well plates (Nunc) were coated with recombinant fusion protein
comprising residues 1-15 of HistoneH3 fused to the N-terminus of Glutathione-S-
Transferase. Plates were then blocked with a solution of 1 mg/mL I-block (Tropix
cat# T2015 - highly purified form of casein) in phosphate-buffered saline. Kinase
reactions were carried out in the wells of the ELISA plate by combining an
appropriate amount of mutant Aurora A kinase with test compound and 30 uM
ATP. The reaction buffer was 10X Kinase Buffer (Cell Signaling cat # 9802)
supplemented with 1 pg/mL I-block. Reactions were stopped after 40 minutes by
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The conpounds of fornula | and their pharmaceutically
acceptabl e salts possess val uabl e pharmacol ogi cal

w@e@paogsBes. |t has been found that said conpoPCHEPBNEMN2477

activity as inhibitors of the Aurora kinase famly and
al so show anti-proliferativey@activity. Consequently
t he conpounds of the present invention are useful in
the therapy and/or prevention of illnesses with known

oxkliti&x pf 25 SiMIEDTA KAR@seshils, Emtr&tléwoa%ﬂ&wahb{n was dletected
e

ef er.abl urora eci in the thera and /

O BR Bt eap RosPh A LRaEe M iSebrI0 o Kl Senaling ca
ak2709) tyd shedprmltia;rfmempAgd{Rib (AdRrshsmi ok ?Asgllﬁ),oﬁ)_ﬂb\ki&l by
: na [ e.?p/ﬁast =To M t he oW n
% é%?‘%g ‘3635@ :H]ef% r‘?ﬁ Bet VR ng%l% gsgs %%tFaIPﬁthY]%FIE%‘er gffrom
Airkegaam aPemy Labomtsirishle Agr isadouk of thesadserbanes, ICs, values were

t Bl QNN Bsik s RARH TP IMRE AtTxERE Bothera s B8Rk s?%glution Ltd.,
lon.. The assay Is a typl cal y

E@\G@&? fﬁggres e{%réﬁgﬁﬁ%?eéu@uﬂﬁ%ih%nein(@}ﬁ]w stone H3) is

coupled to the assay-plate and i s phosphoryl ated by

t he ki nase. Phosphoryl atg’ on i.sr ﬁetlect ed by a nouse
anti - Phosphopeptid mAb | abel ed anti - nouse
Ab. The assay is validated for 1CsO -determ nation.
Ki nase activities were neasured by Ehzy [ QLF .
| mmunosor bent Pswaple NBL| SA): Maxi sor p 3@?5bAI ‘?‘%Aalf‘%%“
; ' t fusi nﬁnlv-bmoai [#M

conpri sing residues 1-15 of Hi stoneH3 fused toothe
N-term nus of d utathione-STransferase. Prates were
t hen bl ocked with solution of 1 ng/ni |-bl oBR12
(Tr opi x cat# T20151- highly purified formof gggein)
I phosphate-buffered—satine—Kinaserreactions—were

carried out in thdéwells of the ELI SA plate b§.055

combi ning an apprgpriate amount of nutant Aur&bg A
i test—conpound—and 30 M ATP. The Lbtion

ki naco vt h
NT TTAST AL L T CoCOtU

buf f er wks 18,Q%, 20,2as2, Buf2be28 (Cel | Si gnal i ngoEiab.5¢0

9802) supplenented wth I ng/ni T-block. Reactions
wer e stopped after 40 m nutes byaddition of 25 nM
etproliferativeiglrithg, substrate phosphoryl ation was
detected by addition of anti-phospho-H stone H3 (Ser

6G3. Cel |l Signaling cat
]'H‘ze ac%sflt)mg? t}ge present cgmpouncgs 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

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™ ] (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).
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
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#9706) and sheep anti-nouse pAb-HRP (Amersham cat#
NA931V), followed by colorinetric devel opnent with TMB

W@ 3008/1088%" -t et r anet hyl benzi di ne from Ki r kegaaPdI/&Pm06/§02477

Laboratories). After readout of the adsorbance, 1C50

val ues were cal cul at ed usi ng3@-non-|linear curve fit

(XLfit software (1D Business Solution Ltd., CGuilford,
Surrey, UK)). The results are shown in Table 1.
RaggingdronT 36 /1 to MPATSAGI(10 ematntvations] i: ydﬂutearﬁ fter 5 days the

3@&11’1‘115& I)GSIQTM %{}ﬁ;fs %g? erglat %clﬁ;gﬁﬁ%’l@d@f a3 tanhBF : fesrrgq?gdfgc%urer
a@gﬂ ! ercﬁiq T| bepingscspt Fyll dddalityi z‘hSSHC'lfrc&ﬂ @roaiegs) Thérief: the
C?ElllpTatE &¥as Gy @ilibrated t0MoBRSERIY tera&:l?xlel fo%/ éﬁ}khn{ﬁd{\%g n%/ 1putes and

ermn

(tﬁa gfeg(g%llliﬁéég}lgm reeggfgle ?A%?a qdu}[‘be Berderts giere carefully mixed for

q]@amlnwas itonindfice hldl MIBI Ifes et mlﬂ\ﬂitlbf? hhé 'll_%ﬁ'leé"cehp %}glnal was
olica active c S

CheRERaG N e BELTRARAE milREh N ReRhordinpieryatio)

cultivated in RPM 1640 mediumw th G utaMAX(tm |

(Daryild r ogen, Cat-No. 61870-010), 2,5 % Fetal Calf

Serum (FCS, Sigma Cat-No. F4135 (FBS)); | OQUnits/ni

penicillin/ OGO/ mM streptonycin (= Pen/Strep from

llstviday:ogen Cat. No. 15140). For the assay the cells

were seeded in 384 well plates, 1000 cells per well,

in the sane nmedium The next day the test conpounds

wer MedttaescdRBMI V@0i vaitts Ghaadd AKTY a(nnanﬁdg@ﬂgwmﬂ‘ 6@8‘7 Q5 aMCs

é° (i CalMd HiLE, ?;""e%z G BB R e Ca e or di ng 1o
étl@ E&rp@ngroofsq RE7)madaex aaihs un &0 pl per well of 384 well plate

g CedGanfeﬁVS@Q(ﬂmar &r@]ﬁnt |C|e| l | Viability Assay,
ro i the cell-plate was
equi ?rﬁfjgcﬁ’g%l Bf’artSB{?fetS@ﬁﬁé‘tt af G é%fEQZ approxi mat el y 30

m nutes and than the Cell Titer-Ao(tn) reagent was

gggiqﬁ Txﬁﬁmﬁ% (PRLEn e Sacaref ul Ly i xed for. 15 )
Sk he

I um nescent signal was rreasur ed in Vi ct or 2, (scanning
DRIbideyB] dch$de & PR AR S of %M\/Pgs) hlghest conlcer:ltration 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
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 uM to 0.51 uM)

c)  dilute each concentration 1: 47,6 (3,5 pl compound dilution to 163 ul media)

e)  add 10 pl of every concentration to 60 pl media in the cell plate
resulting in final concentration of DMSO : 0.3 % in every well
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1st, day: - Medium RPM 1640 with dutaMAX(tm |
(I'nvitrogen, Cat-Nr. 61870), 5 % FCS (Si gma Cat - No.

wWGo-2085)848%en/ Strep (Il nvitrogen, Cat No. 15140)PCFEPT06/002477

16 (ATCC-No. CO -247): 1000 cells in 60 m per well of
384 well plate (Geiner 781098, nClear-plate white) -
After seeding incubate plates?124 h at 37C, 5% CO2 2nd,
day : Induction (Treatnment with conpounds, 10
conceg%ggt%siugns).: 11},% ofder to achieve a final

concent T at OnedR 3GIAMORSHTGIRe cemporntds eaniging By 301M to
of 100/ TpMpound stock sol ution were added directly
to 163 m nedia. Then step e) of the dilution
procedure described below, was followed. In order to
achi e@@h%ﬁ%@dnﬁteﬁkghemplicaet he | owest

concemduBitan i o ion with dilution steps
of 1:3 was fo?lhcg\’s/\lé%ﬁg%?grgi %éétq(gzthe procedure (a -e€)
as described here below. a) for the second hi ghest
cAnelgsit:r ati on add 10 m of 10 nmM stock sol ution of
conpound to 20 m di net hyl sul foxide (DVBO b) dilute
8x 1:3 (always 10 Ml to 20 Ml DVMSO in this DVBSO

difdst oM (GollTitere€ld t'sRéageRt (WetpagedMiohh CRNEREL HRITMOESH,

. - d
f camigs3doB3! M. c) dilure each ran
concent r%%ft) i ogﬂ\ﬂfgg%g}yg%{l%)rﬁur%@ﬁ%ﬁﬂ@%ﬁ%?mrwﬂﬁ 63
mShfEsdliapingses aliepopa tempesdtusver y concentration to 60
readibaicTuithe Sahlnuplsat | QA N d inal .
concentration of DVEO ?O%Iﬁg%}g%rg&éég}tgo%e*’ﬁgﬁﬂ
resulting in 10 final concentration of conpounds
rMegiungmémtom 30 nM to 0. 0015 mM Each conpound is

tested in triplicate. Incubate 120 h (5 days) at 37C,
5% CO2 Analysis: -Add 30 ml CellTiter-d o(tnm Reagent

(‘Ml‘”éﬁ?ﬁ &@nping mds el Bp@ﬁoﬂm@bm)qr Bufalles), BAghinescence mode (0.5
Get/kehidf £17-fshp Substrate (Iyophilized) purchased from
Promega) per well,

-Determine IC50 using a non-linear curve fit (XLfit software (ID Business Solution
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 2.

Results: Table 2

Example No. IC50 HCT 116 [uM]
2 0.430
4 0.224
6 0.682
9 0.108
15 1.504
24 0.741
28 0.338
1,3,7,8,11,13, 16, 17, 18, 21, 23, 25, 26 0.100-2.000




-shake 15 m nutes at roomtenperature -incubate

further 45 mnutes at roomtenperature w thout shaking
wor@snosEsent: -Victor 2 scanning nultiwell PCT/EP2006/002477

spectrophot oneter (Wallac), Lum nescence node (0.5

sec/read, 477 nn) -Determ nesz)C50 using a non-Iinear

curve fit (XLfit software (1D Business Solution Ltd.,

Quilford, Surrey, UK)) Wth all conpounds a

sTha t:dimpautﬂdsl aaburbingitonhiefintdatiod hAd edit pHArﬁﬁ'cédtchll}y\@t%ﬁtable

d h | f, h d

S RSB LT, 0 byt e COROUL s HIBRE
tiﬁh% pharveaseitinal eordpeditiims qahdrenaineinistaread byau@t,cegpinatmb gorm of
S@bless, E@’dﬂecpﬁb}éﬁseé n%@es%ﬂ%ﬁg@%gelatﬁnegc n,gsurie gg S emfﬂsmns

phar maceut i ca| ositions
cONPHBFISI VBN E%ﬁ HELHEAOR @ﬂeh@‘(ﬂeV@r,aﬂSOybe éfetg,tedl mectallg e.g. in

f o0 of alplpBlitories, Q)@fp@fizntéi‘gﬂyetz 8, 1nqr1@ﬂﬁ§13cpf 1ﬁ@£tﬂ>nas%ﬂ1t1ons

soft gel atine capsules, solutions, enulsio
suspensi ons. The adm ni strati on can, however, also be
eTlﬁfedIOG’d matioakd pharenageutidal tchﬁpcﬁsﬁlidﬁs Qﬁn 5u I@B&%ie"d%y‘ $®eessing

Q@fn%%hﬁ&%#c&dblg%’% thig tvgrhleJ orﬁ%lp %:? techﬁy inert, inorganic
C‘ETH‘E@%IPIF O hctpss, cx!rnasrtar cul Obglerp&radmesstﬂien@gf ttdle, stearic acids or

Cl@@”@ﬂt-énﬂﬁl e CHRE dhfBe tu@e& BbSeda ta's gﬂch%atrﬂers for tablets coated
i norgani ¢ or org ers

utj ca
Lté@ﬁﬁs éﬁa&e&“r ﬁngt}éarrg hg%%tllﬁeﬁart\?‘alﬁ v@@ta{bkeﬁ@@fers f(&rl eoft gelatine

Sctapaﬂescara,cfod Qxaﬁflplb tvegetaBlletodls,amgkel, Bts] dekB-s6BA 2RE 14 lgﬁﬁppolyols
coate

.such carriers r tabl et
taq@l ﬂ‘i%alniPdr ag 8%%m§r?c§1 r’aatﬁéq 8{ eag’é’ﬁssﬁggéncesﬁ‘i’ tcapiegs are,
crowaver glsme(ﬂry re@fitedgeltht case of ap® gélemdidfa@suléso Suﬂ&ﬂé‘ﬂ@érﬁers for

e
\F;tﬁg %Er)lééglc%oﬁ' df%olu‘ﬁ%é? in a'b?lu neg '?%rnéf miple, av¥ ggfogh%lycerol
Vc?g?tﬁléle s‘t}E andihe like Suit %m&rSe for hympogtories samal foy example,

rediuial @chdrderell ®ils,a%&ed fats Qrhi-BGliatok AGuiE d t
Suitable carriers for the prlodﬁdgtl onsglf %gms?%longeglﬁed

syrups are, for exanple, water, polyols, glycerol,
veet plipirenacédticaln dcddirpaoslitldm GSHJ t &tﬂr&)v@ﬂr rdo@an f cii’reservatwes,

SSHFJ‘B‘H?L 1ts,Or Etgﬁl Q{rg xIrecE{m nts npl%tlﬁliléedf dosrr}sv&Ff%%?@ a?ﬂ]jorants,
flegoranfse. salts for varylng the osmotlc pressure, buffers, masking agents or
ant1ox1dants They can also contain still other therapeutically valuable substances.

A pharmaceutical compositions comprise e.g. the following:
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The pharmaceutical conpositions can, noreover, contain
preservatives, solubilizers, stabilizers, wetting

w@o®aties4senul si fiers, sweeteners, colorants, PCT/EP2006/002477

flavorants, salts for varying the osnotic pressure,
buffers, masking agents or aggioxidants. They can al so
contain still other therapeutically val uable
substances. A pharmaceutical conpositions conprise
ea)glabldt Fofrahilatioh WV ea Graadtiin)For mul ati on (et

G anul atl on): Manufacturing Procedure: 1. Mx itens 1,

2, S—and—4—and—granuvtate—wth—purified water 2 [ry

@ngr brayredientat 500C. 3. PMgdtabke granul es t hrough

SHi t abbgniHolihll 89N 5 4 Allgs 1Tem g, and [ grror

(X~ a)

nree NTnutes,—_ CoOfpPreSS—o6h—a—Stutfabre—Ppress-

Capsul bagtesemfirdrtemes KUt &% ur i hi0FPr ocaur e:  [1150M X
itens qdlre%tgagttglgg}a@e)sw table m xer for 30 mnutes.

Adg i s 4 and 5 and fhix—fot radtes—3—+—F-H

t
to S‘@ abl é°¥psufec) 6M cro éuspen@i on 1.]3Mi gh
4.0 ¢ gélﬁﬁﬁzdd&;@di&hb@w@@;st bm made| tube G 25, 4 cm (the

2 T Add—50 ny—conpotnd;

beads of e tupeJ.
,fma @crq ﬁYgta]l?}Q&‘? GaniYar t ex30 3 2 m|§8latin

T QP
sol ut | bagfesdingSteabeads: gelatin splutipop = 2: 1); and

vort ex Cap and wap In um pum o _for—tjight
Oéh 5 ﬁa 7% or th%lmll.

pr-ote L.u.. 5—Prepare-—a- Kinter
6. MII for 4 hours, 20/s in a Retsch mIl (for sone

MbStRRGES T’PoJeQB?eA' hours at 30/s). 7. Extract

suspensi on from eads with two |layers of filter (100
nmm on a filter holder, coupled to a recipient vial by

dent NIfugats IQQ Eﬁ&ncﬂ@@ncggr’;lﬁlﬁlat% Wit puBiedVPatE, €xtract to
eas lﬁ "Be I)ellnules at 50°C.

3. Pass the granules through suitable milling equipment.

4. Additem 5 and mix for three minutes; compress on a suitable press.

b) Capsule Formulation:

Item | Ingredients mg/capsule

1. Compound of formula I 5 25 100 500

2 Hydrous Lactose 159 123 148 ---

3 Corn Starch 25 35 40 70

4. Talc 10 15 10 25

5 Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure:

1. Mixitems 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Additems 4 and 5 and mix for 3 minutes.

3. Fillinto a suitable capsule.
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9. Repeat washing with small volumes(here 1 m steps)
until final volunme is reached or extract is clear. 10.

wWOo-R00b/10838%8 0 final volune with gelatin and honoPENER®NG6/002477

The foll ow ng exanpl es and references are provided to
aid the understandi ng of thespresent invention, the
true scope of which is set forth in the appended
clainms. It is understood that nodifications can be
nelddickmsuspengiorocedur es set forth w thout departing
fromthe spirit of the invention. Experinental
Procedures: A starting materials Al. Preparation of
51-6-Vieighnit Q@ glass brgds-is cestainrmatdeytube G325, Wy dr @hé Bekdk SBHAIf of
PeEitBetlub%)'S di hyl - 6- ni |, 3-di hyd i ndol -2 A
= - - di -6-nitro- - di ro-indol - 2-on
| B\[%%/igg nggcomlrnrc?&ndY disperse vaitlr? spatulum anyd vo?tex. ° one
3. 3AddrPehhgelatBr soltiod-(ehelbAue oehiin dQlhutidn ,

(beigh éQ 1gn0@1).(agxglvpbtﬁ&)

. i N _anhydrous. iV, i rnet hyl f or mam
%%SE%F%%%P@ ltngéw\ﬁ?‘ﬂl fgﬁlﬂ%’}ﬁﬂwmqnde. The resul ting
sus Peapsteoncamaterdelancer flermill. h at 600C. A sol ution of
g, oRmB e . 4 29. 10 ) in DMF (10
oy R 00Tk 3 T Rt ol Rk SheeOeneSoi ood B o
tenpefhature and stirred for 1 h. After removal of the

sol Yemict tshgperbivh Urdin WRed AWRRA Ct%q?%\@ri Big@%ﬁ 5({01@%‘% W a fiter

andhglétrr act ?d wth et h¥I, cetate, 3 :
ext PASED FAPIHH odfeopint Rabysentrifyggsionzat 400 &t 2 min.
¢ ullvpedtact to massuping icflireldr.by col unm chr onmat ogr aphy on

o eRagP Reghying 0 Dy BBl hesf St Sepnamtiy b g5tz is
( ESteasheyl of extpariyd@® Mz, DMSO): d (ppm) = 1.16 (t,

0 53l i kG REfogdifl (1. 786
S, ) . ) 1
%&Aglno-l -ethyl -3, 3-di met hyl -1, 3-di hydr o-i ndol - 2- one
edolboting exampdés and references are provided to aid the understandin of the
_ethvl - 33 dimet hyl - 6- N tr.0- 1. 3- i hydr 0-1 ndol s SRGRE
%g&%ll& dhvegggfg{h%ﬁgr%/ scppe ?é‘f’fr;fﬁh&ﬁl set rlt‘]h’ﬁ‘ytg’ie 3PDeded (Clpiamy. It is
@ndarstogd thit) mpd|ficadonsnrannbec hate dmlthd e Mdurks Zetorhesithout
g@'ﬁa@gn%ﬁgmttiﬂgsmﬁ%%@ ixdpggenated at room tenperature
or .

Experimental Procedures:

A: starting materials

Al. Preparation of 5,6—diamin0—1-ethv1—3,3—dimethvl-1,3—dihvdro-indol-2-one

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
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
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After filtration and evaporation of the solvents 5.05
g (98% 6-am no-I|-ethyl-3, 3-

wa@l2evei1b8aBs | , 3- di hydr o-i ndol - 2- one was i sol at edPEFERWE/€02477

solid. Ms: M= 205.0 fAPI+) 1H NWVR (400 Mz, DMBO): d
(ppm = 1.11 (t, 3H, 1.17 (3;.6H, 3.58 (q, 2H), 5.12
(br. 2H), 6.21 (d, IH), 6.25(s, IH, 692 (d, IH)

i)

Adcefdte B th((l)(} )3 Tte Rt &y ad %@ vRerAN&S0Y, M Qp drited RHA thSerude

solutio
SolaBEEh AL B RS matosssehy gy iliseiestidutioronih ethyl
(569156/@ heEﬂlné’Ql sompeliled HOAg €37%) afitpetlowdelid.80 M) was
stirred at roomtenperature for 4 h . The mxture was
poured onto ice water (150 m), allowed to warmto
rMénMEﬁﬁe ? 88te and was stirred again for 2 h . After
extraction with ethyl acetate (3 x 100 rr1) the

C wer.e washe
- S5 (Po w1007 1 4r(a GFD M2,
57366 Ldanl)J?fm @, 1A),ve7 (derrdval of the solvent the crude
product was purified by col utm chr omat ogr aphy on
silica gel (ethyl acetate/n-heptane 1:1) yielding 5.6
gii) @Amjgo- Ilke(flllYléls?nglim@hﬁ - 133 -dityldyo-iddadReer, 3- di hydr o-
| Hindol -6-yl)-acetam de as |ight yeIIow SO|Id M. M
247.1 (APl +) NVR (400 MHz, DMSO) = 1.13
"J(‘o a gqlbltloqo Tiig -3 é«,.%lmet;hybg n(ngo lwlhygrcﬁgldplﬂ anie)(5.9 g, 25.19
rﬁﬂdblxm m%hhﬁol/t&r%&df&furah*@l‘l—ll? é@] é(ﬁml){ﬁ'&ll’adﬁﬁggn CRdrcoal (10
| -Nitro-2-0x0-2
B 10210) o8 A e Faegigte T el ho o0 dr PP aTefor 4 b
NAftdr-fdtrhyon & Bedpnetionof 2hosdvertss.db By d8wm) |61'&rh1ﬁ601|detﬁdN3 3-
I t I efic anhy ride
almeﬂﬁf? 1%”811H rg) 1§d§l %?8%%81/57 %(]_lggg ag Wlhr{e i@ ’

nltr c acl
mml) vvas added at 0 OC. The mxture was stlrred for
S 205 meyured onto ice water (150 nl). After
stirring for 4 h the mxture was extracted with ethyl
acetate (3 x 100 m ). The conbi ned organic | ayers were

\AM&EMQ@MMDMS(DM& @phde= 3al1Ut, :qlm)f (1{1M (slng) 898 @N4H),
i ate an
co%%@nt e'g.h 2dr’hl(ielf)b?g%lgs’ gh&oﬁou%méypurl fied by colum

chromat ography on silica gel (ethyl acetate/n-heptane

BiN- %tﬁifl@,ﬂdﬁn&hﬁl—ﬁ%§o-%3-(Iﬁ'hydro-1H-indol-6-yl)-acetamide

A solution of 6-amino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one (5.05 g, 24.72
mmol) in acetic anhydride (80 ml) was stirred at room temperature for 4 h. The
mixture was poured onto ice water (150 ml), allowed to warm to room temperature
and was stirred again for 2 h. After extraction with ethyl acetate (3 x 100 ml), the
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
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+)
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| -ethyl -3, 3-di met hyl - 5-ni tro- 2- oxo- 2, 3-di hydro-I Hind
( -6-y¥) -acetamde as a yellowsolid. Ms: M= 292.0

WO 20064)8488+ NVR (400 MHz, DVSO): d (ppm = 1. 16PCT/EPBbY/002477

1.31 (s, 6H), 2.13 (s, 3H), 3.71 (m 2H), 7.54 (s, 1
H, 8.12 (s, IH, 10.39 (br,3dH v) _ _

6- Am no-1| -ethyl -3, 3-di nethyl -5-nitro-1|, 3-di hydr o-i ndo
-2-one

M hy (pramhi |=t1r 18 s 09, R28(Hishydn 02 (&3,
i g
rEAS I?@?Wof% i e T broitDor
hydrochloric acid (25 % 81 44 mmol ) the m xture
VEENS(11dthfl%h 1o hito- &Qﬁm?z Sainflfo i BAGLLEE I Sl Sa.

was allowed to cool down to rodmténperature a
guenched with water (80 m ). The yell ow precipitate

wes 2 seblatied bf A Qtd:tbyl ﬁﬂdhrﬂ@tﬁ?leﬂ-gﬁ)]h@ -8 2?1%?£ﬁvyg§§a; y1)-
1N

et Eeaoh & Wl Rl el N o Gl g

(B3 Z%m 63 Airool) wes igded33t3)-°C. The mixture was stirred for 30 min, then

gﬂgﬁfédwﬁt‘of’lcé‘ hfafe? éllfi(;srr? Ag%/&% %51 i T 4883 asxﬁl]ﬁg\)/ré%? %xtaacted

H]Tfﬂjy_{v%ceiage ((% 11 The combigid) organie4ayeny wetd) washeb4vith

(ssd1uin Wdroﬁd@%oKuﬁbn (:?JVD 10(_9' nQﬁ aﬁa walté'rb Mbo nﬁy dricdl dver sodium

Rl A GondBhel: oRbe Tl ateduconver puriied by column
Gheorhatogiaply by kiligs Sel détirplt dvyatcn-hieptafe f1:1$ 16 IBMOH%% gﬁﬂ@d ) N-

?-egﬂ'?)?) 33\%1%15&%7& 5= 1tr§)5 {ggolZ)S gléﬁz& To- ﬁg dpgél &]51 élaetalfnm}eo(ﬁﬁ a

t@#ﬁ%f re for 3. 5 h . After filtration and
evaporation of the solvents 3.25 g (89 %

0 t hyl -3, 3-di net hyl -1, 3-di hydro-i ndol -2-0
i@—%g_ggkgﬁﬁ%gﬁ)as orange solid. MS: M= 220.0 APl +)
1H NMVR (400 MHz, DVMBO: d (ppn) = 1.10 (t, 3H), 1.13
{HNPIR 408 MPL( BMSE} 6 (ppm) = 1.16 (¢, 31), 131 (5, 6H), 2.13 (s, 3H),
3.71 (m, 2H), 7.54 (s, 1 H), 8.12 (s, 1H), 10.39 (br, 1H)

v) 6-Amino-1-ethyl-3,3-dimethyl-5-nitro-1,3 -dihydro-indol-2-one

N-( 1—ethyl—3,3—dimethyl—5-nitro—2—0x0—2,3—dihydro- 1H-indol-6-yl)-acetamide (5.2
g 17.85 mmol) was dissolved in ethanol (40 ml). After addition of hydrochloric
acid (25 %, 8 ml, 81.44 mmol) the mixture was stirred under reflux for 3 h. The
reaction mixture was allowed to cool down to room temperature and then
quenched with water (80 ml). The yellow precipitate was isolated by suction and
washed with ethanol/water (1:1). The solid was dissolved in ethyl acetate, dried over
sodium sulfate and 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.

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)
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4.08 (br, 2H), 4.48 (br, 2H), 6.27 (s, IH, 6.50 (s,
IH) A2. Preparation of

WG 2@6d0888 no- 1 , 3, 3-trinmet hyl -1, 3-di hydr o-i ndol PCFBP®06/002477

5,6-diamno-1,3,3-trinmethyl-I,3-di hydro-indol - 2- one

was prepared in an anal ogous3®- st ep-synthesis as

descri bed for 5, 6-diam no-1-ethyl-3,3-dinethyl-1, 3-

di_ hydr o-indol -2-one (Al). M5 M= 206.1 (API+) 1H NMVR

(V4 6NpipmimpBerhyl-@,3 dipndthyd- 113-Bihydse-ifitd)-2-¢hed3 (S, 3H),
94(br 4H) 6.66 (s, IH), 6.95 (s, IH A3.

epar ti.on
fos qroiiom- o8 Oi Sagrinest 143, o fiopsthylt 5-Bitdi- by ettibydradfiol 2-one

C(AHS%, @646 anindD-i3, e@hdi‘llol"%d"'ﬂl'l) PtOzp('qu IWas added aflg éc%% gmxture

ared 1 n an

d
é’l_}é{ogsn @4 o%ré)g%leggae%g@\ﬁgb%g hg gfter filtration and evaporation of the
g:gegfsma‘@wg 1) Iy6 dﬁnﬁnd"lr\r/gﬁﬂﬁ szEIgZEh}il 1,3- dlhydro 1nd 1-2-one
(40% R)ﬁﬁ%&%:&?ﬁ(ppm = 0.82 (t, 3H), 1 15 (s, 6H) ,
1.58 (m 2H), 3.46 (q, 2H), 4.16 (br, 2H), 4.45 (br,

M_M&:&T)d @pPii) . 6.50 (s | H A4. Preparation of
, 6- di am no- I -i sopropyl -3, 3-di et hyl -1, 3-di hydr o-i ndol

- 2 one
SHENNR (00OMBIZ3DUSTE BY bph) i-SD PG @ﬂoys 1135 @ %ﬁﬁtﬁ ”I%OEH)
ynt hesi

t
AR08 T RETRD 6 G oBR OB - 35368. et hyl -1, 3-
di hydr o-i ndol -2-one (Al). I\/SIM— 234.1 (APl +) 1H NMVR
S?éggre t10%9 dlgmf 3 nd% (d, 6H),

e( S,
IH), 6. 48 (s, IH) A5. Preparatlon of
5,66diahnaio- m6-33trﬁnéihﬂﬁltdl)d h'yhrd FdRoRR! | - y}LreBd o yl i)n_l

ydro-in
%&%"%us e ?Y“gg"dfsrﬁétd%%ﬂhed (far PSrditmirionl-sthyl-35r et 13-
ddydichindob2iand¢A1R- one was prepared in an anal ogous
6 step-synthesis as described for 5, 6-di am no-1ethyl -
3-di net hyl -1, 3-di hydro-indol -2-one (Al).
MS M= 2061¥API+) Y ne (Al)

1
H-NMR (400 MHz, DMSO): 8 (ppm) = 1.57 (s, 6H), 3.43 (s, 3H), 4.94 (br, 4H),
6.66 (s, 1H), 6.95 (s, 1H)

A3, Preparation of 5,6—diamino-3,3-dimetlwl-l—provvl-1,3-dihvdro~indol-2-one

5,6-diamino—3,3-dimethyl-l-propyl—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 (A1).

MS: M =234.1 (API+)

1
H-NMR (400 MHz, DMSO): 8 (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)
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MS: M= 319.1 fAPI+) 1H NVR (400 Mz, DVMBO): d (ppm) =
1.14 (s, 6H), 1.70 (m 2H), 2.26 (t, 2H), 2.33 (m

Wak)os/168486 (m 6H), 4.39 (br, 4H), 6.28 (s, | HCT/EPH06/002477

(s, IH A6. Preparation of
5, 6-di am no- 3, 3-di ethyl -1-i sggtopyl -1, 3-di hydro-i ndol -
2-one i) 3,3-Diethyl-5-nitro-1 3-dihydro-indol -2-one
To a solutlon of 3,3-diethyl -1, 3- dlhydro i ndol - 2- one

(] _I' .

(¥ DR 4 : drdlindol-2-one
(1987) 1279 1287) in cone sulfurlc aci d
add3ﬁ$slomA a mxture of nitric acid (65 % 5.12g,
mings3, -4:kmgt|hyl &nsdpeapyt 1 Sudihpdrioeindol- ﬂ—oﬁ&@ﬁk prephred in an
Ohaldoki§6- thBRH ! L X1.d
Fo 6-52p-@n T d%gaﬁfgggtrf%igfg Id@?f}}of eths1-5.3 dimgthyl-1,3-

€ was

p d . ice
gﬁV%deﬁgﬁ 2Re ter and dried to yield 11.7g
3,3-diethyl-5-nitro-I, 3-di hydro-indol - 2-one

. 0.|\/S:M=235.1 ESI +)ii
(3@%%5%?%}(‘?& opro ( KA

ryl-5-nitro-I, 3-di hydro-indol -2-one A sol ution of

SipBadimod M ihigo b3l 22 D 0h; 2008 bt alhcor, om),
Sl A s R b el

64. 93nnn|) The resulting suspension was stirred for 1
-|odo propane 4. 99m

allomed to cool to room

tehberature poured into ice water. The precipitate was
filtered off, washed with water and dried to yield
1 é@mmo -3,3- dlmethyl 1-(3- rnorphohn 4-yl-propyl)-1,3- d1hydro 1ndol 2- one

ﬁirb&’ lin | an §1§’£@5 l6-ste epl! %Hislls’ %Sﬁg c¥1g g%l difmino-1-
5%?%$ﬁﬁ§%ﬁ§W‘VfF§@bﬂﬁﬁyKAﬂ)3 dlhydro |ndoI 2-0n

e To a solution of

ropyl -5-nitro-I|, 3-di hydro-i ndol - 2- on
iﬂ%%g ghﬁ @ﬂgﬁﬁng pYn netkanol/tetrghzdrofhran ( THF)
(1:1, 80 m ) palladlun1on charcoal (10 % 1.2 g) was
a t € n
rhr  pegELDKIOE sTERIIR L 6S aPhy |20 UonBel bl 210

\%éé (gy éb%r%%@nm #R8 (bro 4 Hofe28 (si tHi), &t50ds,iiH)h
i so-hexane to yield 9.7g 5-am no-3, 3-di ethyl-lisopro

A6. Preparation of 5,6-diamino-3,3-diethyl-1-isopropyl- 1,3-dihydro-indol-2-one

i) 3,3-Diethyl-5-nitro-1,3-dihydro-indol-2-one

To a solution of 3,3-diethyl-1,3-dihydro-indol-2-one (10.0g, 52.84mmol, Mertens
et al,, J.Med.Chem. 30 (1987) 1279-1287) in conc. sulfuric acid (50 ml) was added
slowly a mixture of nitric acid (65 %, 5.12g, 3.63ml, 52.84mmol) and conc. sulfuric
acid (10ml) at 0 °C. After 2h at room temperature the mixture was poured into ice
water. The precipitate was filtered off, washed with water and dried to yield 11.7g
3,3-diethyl-5-nitro-1,3-dihydro-indol-2-one (49.95mmol, 94%).

MS: M =235.1 (ESI+)
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ryl -1, 3-di hydro-indol -2-one (39.37mvol, 86%. Ms: M=
247.1 (ESI+) iv)

WOR{08/1884B% et hyl - | -i sopropyl - 2- oxo- 2, 3- di hydr o- PEF/EP206/602477

5-yl)-acetam de A solution of

5-am no- 3, 3-di ethyl -1 -isopropylL-1, 3-di hydro-indol -2-on
e (9.7g, 39.37mmol) in acetic anhydride (57m) was
stirred at roomtenperature for 4 h. The m xture was

poL3,8Dikthyb1-iweryBl-Snitral 1,086 dr & iyl M- ¢ r 0OM
tenperature and was stirred again for 2 h. After
extraction with ethyl acetate, the conbined organic

| Aysotuiionesfe,ialsdiey- wnttto- 4 tdibydro Naddt- 5 ohel (1 07, (oOMsnaRsl) in
bLARAr A NI j fter r val, of ..
RN BT S S B, S o
i Rplrle(d 5588 é4.§§1§1|rr¢pl)ldph4gesultmg suspension was stirred for 1 h at 60°C.
NA (sBluBioiof 2 iydlo-brdpaaR [ £D¥ht, 3:40% 0120533 ll aldd TR Qs

5- |%- acet api fd%b](; 6. %%m“ﬁ)l , 91% 95/955??11 Mbizxg“rég.dgéﬁ‘ Y icture
(‘gé e)pv)at or further 3h, allowed to cool to room temperature poured into

Nc¢ 3vaBer Dilbe b;yéciﬂifaites ops gnyﬂTedﬁyff; ivt’afsﬁic?wﬂhos}vé’ceﬁ sl [Yigd Qo lyield
i O3 w: a..sOokL ut.l
NS R is BRI B8 D 2B b0 B 0Re 645 69mmmelop1%)

5-yl)- acetam de (10.4g, 36.06mml) in cone, sulfuric

apisav(59m.) (M) added slowy a mixture of nitric acid

(65% 3.84g, 2.72m, 39.67mmvol) and cone sul furic acid
(10m ) at O OC. After 2h at roomtenperature the

rﬁixwrrﬂinmes&ﬂrwiyed-ifsﬁmpzpﬁssmm;aﬁo-ﬂatﬂ-zo&?&i pitate was
filtered off, washed with water and dried . The crude
material was purified by silica gel chromatography

(Ts @h@i@t@/ Eéﬁfrydi_eﬁmyblé&o@rdpyl—)i_—ﬁiﬁ*oyli,E—Hﬂw.y&ro’l—gldo_l-ﬁ-one (1|2.6g,
- g e wh = -6~ Ni =2-0%0- 2 3-di r.O-

B T e A
(harsnl 6 R 3.238Yi ashyilddd jagé pihe pyiixtarenihydipgenated at room
Zeperaturdf6H Wi AARer filtda DR of BreVdata ; '
g{i :p33§.r2 r%%s?i_g%dhs/ i .iiﬂ'tﬂatﬂgﬁ’ of %heyéa)talfis@ BlARG: (vg.s g%ors&@ and
DARHGYS, BTWialsdnyyith seshpragpy o eidd t 9-88 | S-3mdneny dr dethpl-1-
deipr@pydried-dihydro-indol-2-one (39.37mmol, 86%).
N-(3,3-diethyl-I-isopropyl-6-nitro-2-o0xo-2,3-di hydro-
Hindol -5-yl)-acetam de (2.2 g, 6.60mMmvl) was

eI ESEthanol (50 m ). After addition of
hydrochl ori c

iv) N-(3,3-Diethyl-1-isopropyl-2-ox0-2,3-dihydro-1H-indol-5-yl)-acetamide

A solution of 5-amino-3,3-diethyl-1-isopropyl-1,3-dihydro-indol-2-one (9.7¢g,
39.37mmol) in acetic anhydride (57ml) was stirred at room temperature for 4 h.
The mixture was poured into ice water, allowed to warm to room temperature and
was stirred again for 2 h. After extraction with ethyl acetate, the combined organic
layers were washed with aqueous NaOH solution (IM) and brine and dried over
sodium sulfate. After removal of the solvent the crude product was triturated with
iso-hexane to yield 10.4g N-(3,3-Diethyl-1-isopropyl-2-0x0-2,3-dihydro-1H-indol-
5-yl)-acetamide (36.06mmol, 91%)

MS: M =289.2 (ESI+)
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acid (25% 3.2m, 33.0mol) the m xture was heated
under reflux for 3h. Mst of the sol vent was

werapoosased and water was added. The m xture WeST/MRZNE§02477

al kal i zed by addition of agueous NaOH sol ution. The

m xture was extracted with e%@y acetate, the conbined
organi ¢ phases were dried ov magnesi um sul fate and
the sol vent was evaporated to yield 1.99g

5v)aN1d(9@ ﬁleaay@'1%6pfbp§zl-d ARR)- 9«%&5 9265 Hihtyafb k},\iﬂ%gg%l -5-y1)-

di hydr o-1 ndol - 2- one” (6. 52nmo
an)u ||)
5 6- Di ami no- 3, 3-di et hyl -1 -i sopropyl -1, 3-di hydro-i ndol -

STRNE hfusos GF di 3R Al risoppap 2rpior b3 libydep L Blginglol-5-v0-

dadetatnidnd 10.4g, 935 O@axﬁa]rmm Jonicnsuifetrioamil (I0etl) ahy diddedisbmly

(EH@J d;é&f i]litrigglcﬁ‘ 650% 91% gr&gg{] g@@f:ﬁ%%gt ;gn]?.p o ﬁc sul%ur% acid

r O enat e
t @r@ﬁé? at Qr'€&. fAdter 42hhat woperfempdr@tma‘t ‘tlmwrrmrtereswa&/emred,asto ice

e%@@Qr'Pﬁee re@%ak%sf%ﬁr@d@fﬂ %§Héﬂ‘%1ﬁlg Wﬁ’te{r?gﬁf&é#&ex H@crude

?F&PLW%H&%@E erghce@eg@%ﬁﬁaatog Y (iehonel sish acetate 1) to
( F8ld+ 2. Z5HNNAR3 {HeiRly] Mz o plaiaCY -nitelo @ R} 2, 3 dihydido -1 H-irfelo)- 5-y1) -
%etaréﬂi ég Fan}o'l_,l)Sl% /(gquil%Hs) ﬁncile’gbred gqgéz ?%thy{;mgéfop}ﬂ 7-nitro-

PZ@p;affzai dgrydof-1H-indol-5-y1)- acetamlde (5.5g).
6 di am no-1, 3, 3-triethyl -L3-di hydro-indol - 2-one
Diamino-1,3,3-triethyl-I,3-di hydro-indol -2-one was
k@%§$eé A (B¥-hnal ogous  7- st ep- synt hesi s as descri bed
for

2030 ) B S8Rt
DMSO) : d (ppm) = 0.43 (t, 6H), 1.08 (t, 3H) 1.55 (q,

Zﬁh (3, 3t E‘G?h)@ 9. 21.9(?;!(?}) pyl ?6}_§ %ro(ﬂﬁ%g ?) 1%— 1|n_>dg1"9 }712l ta,cet§mlde

of2 2 g, 6.60mmol) was cilssolve in ethanol (50 ml). After addltlon of hydrochloric

5ac$@ 0230, #2821, @30&%5@%{@5&&% PYS 1304l fied: GRS oh.NRost of
cakpox% ic acid este

¥heé8 SH o %ﬁBOfﬁ‘ieBé‘PHdYaﬁers‘Wlaﬂdﬁfk Jhgcrixiuge yas weddngikalized

eb‘ﬁ etdition of aqueous NaOH solution. The mixture was extracted with ethyl
acetate, the combined organic phases were dried over magnesium sulfate and the
solvent was evaporated to yield 1.9g 5-amino-3,3-diethyl-1-isopropyl-6-nitro-1,3-
dihydro-indol-2-one (6.52mmol, 99%).

MS: M =290.1 (ESI-)
vii) 5,6-Diamino-3,3-diethyl-1-isopropyl-1,3-dihydro-indol-2-one

To a solution of 5-amino-3,3-diethyl-1-isopropyl-6-nitro-1,3-dihydro-indol-2-one
(1.9g, 6.52mmol) in methanol/tetrahydrofuran (THF) (1:1, 80 ml) palladium on
charcoal (10 %, 1.2 g) was added and the mixture hydrogenated at room
temperature for 4 h. After filtration the solvent was evaporated and the residue
triturated with iso-hexane to yield 1.7g 5,6-diamino-3,3-diethyl-1-isopropyl-1,3-
dihydro-indol-2-one (6.50mmol, 99%).
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Sodi um (1. 34Qg, 58.28mmpl) was added to ice-cool ed
et hanol (50m ) under a nitrogen atnosphere. After 15h

W@ 000A48% he sol uti on was cool ed to -100C and PXEEPZD06/002477

acid diethyl ester (7.722g, 52.84mvl) was added

dropwi se. Then a solution of4f- benzyl-riperidin-4-one

(9.995g, 52.81mmol) in ethanol (30m ) was added within

an hour. The reaction mxture was warned to room

t MEpdt a262.8 (BSld)aft er 5h the sol vent was evaporated to

gi ve crude (I-benzyl -4-oxo-piperidin-3-yl)-oxo-acetic

acid _ethyl ester (17.07?) whi ch was used for the next

E%&M&M&H@M prsw) +=f0.4afti 6H), IR (dYI6E)2985 1q, 2H),
’|2 b4 4.40 bI', 3 K. b . . g

5- BegdzylH?)4, 5, 6, 7%IEI)et4r4gh(§/ndr1gI-)’l6l—ﬁzp S?%’;\I_ZI%I6§[6££,S’31-I@] pyridi ne

-3-carboxylic acid ethyl ester To a solution of

(AZFeeyarhtich G6G6-didpeinb di,33-2risthy: DXHIRRE jifdASGhet hY!

ester (17.07g) in acetic acid (60n) 'at GC was added

n¥drqzine hydrate (2.959g, 59.10mmol). After heating

t6-LEO0@ cahdrtriedfyl-0s6-dibydrbkindbie2-brastb prepatodt ur HMfogous

CoHef v AiBed har rey: tfeal th water =
(.130% A A RSB SES iR S SR Lyl B Bhastivaro
WBLOlZ R A t h™ sat ur at ed aqueous bi carbonate sol ution
until pH 7-8. The conbi ned aqueous phases were

neextracted twice with ethyl acetate and the conbi ned
gﬁgéﬁrbi%%gggﬁh&ere dried over MgSO4. The sol vent was
evaporated and the residue subjected to silica ge

ohy. 5% .ty et hyl am.ne jn et acet ate
to@%fg@?i%%@@% (s B ool 25t
4.} Py bidefidr(a- ZHb drIodhy12ED, 4d8 tbre2liyle. WS, 6.43 (s, 1H)
(10.51mol, 17.8% MsS: M = 286. HAPI +) A9. Preparation

[eparat A";’;' L8 b2/ deBamyarodithpgragolo] A hmoidie3s3-
carboaylyd dopd ethikksei-hyl ester i)

(1 -Benzyl - 4~oxo- pyrrolidin-3-yl)-oxo-acetic acid ethyl
ester In an anal ogous manner as described for A8 i)

@) (pRenzyk-4-0xeopipapylin-8tyl oxv-Beeyit heidertal agat i ¢ aci d

et hyl ester was prepared from

|- benzyl - 3- pyrrolidinone.

Sodium (1.340g, '58.28mmol) was added to ice-cooled ethano] (50ml) under a

nitrogen atmosphere. After 15h at 0°C, the solution was cooled to -10°C and oxalic
acid diethyl ester (7.722g, 52.84mmol) was added dropwise. Then a solution of 1-
benzyl-piperidin-4-one (9.995¢, 52.81mmol) in ethanol (30ml) was added within
an hour. The reaction mixture was warmed to room temperature and after 5h the
solvent was evaporated to give crude (1-benzyl-4-oxo-piperidin-3-yl)-oxo-acetic

acid ethyl ester (17.07g) which was used for the next reaction without further
purification.

MS: M = 290.1 (ESI+)
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ME: M= 276.1 (APl +) ii)
5-Benzyl -1, 4,5, 6-tetrahydro-pyrrol o[ 3, 4-c] pyrazol e-3-c

w@ewonyd48E acid ethyl ester In an anal ogous naPCEEPAS6/002477

described for A8 ii)

5-benzyl -1, 4,5, 6-tetrahydropysrol of

3, 4-c] pyrazol e-3-carboxylic acid ethyl ester was

prepared from (1-benzyl -

4ii )B<Berpyl-1,616, Hitdtrabydio)l 1 IS &R 13- iat-BYdar

I\/§ Mr[_zy272 0 (API X) Al O Prepar at |nghg(% 1A B05RE acid ethyl
i1':et r ahydr o- pyrrol of S*-ci pyrazol e- S car boxylic acid

et hyI ester To a solution of -benzyl-

| b
asg%{?fé)?i % f logfgxﬁil' &‘!)%% p%gld?n—g-y?)ar OX eglﬁ Oia?lg (ejthyl ester
%Z« By i @F%#CaﬁcléT(-@ﬁ;n 1at 20°Co 0rab )added Iladrazmeohydrate (2.959g,

Cﬂ?ﬁﬂ'ofﬁﬁﬂbl)(A@e ﬁea@n?%@)lw"@sum%gﬂ@{‘% %ﬁﬁcg %,H{)I? fure was
genat ed at roomt erc‘{per ature_and 44npar or Ellg .

APPSR, TRePA POREGIE HOOGRT Y SR Heles ST P Widsethyl acetat

e(\la(ilm})aﬂéﬂ afgdnichﬁhé(ses\lvﬂsu waviRd el ystatdd d@tkolis Warbonate

t
dgoﬁatt%% ﬁ Egr"%le comb&neg[%uﬁo%ﬁ %lgﬂs%szwfrg re@(t@a@é ('szle with
cethid @@H@tﬁ hyd ﬂees¢oemb1(1®1 orgamaphase82¥e. dridR:ovit Mg382. Phe solvent

(an%l & 0
é p&laltedh E{l@pcﬁé gk 1%(21 g&brh)ct 0 SHIC% %el tch om%to%rraghg (0.5%
5tf1€ Y@H}Hl%tlﬂyFt ﬁhéﬁﬁﬁﬁf@brteamﬁﬁl P00g 45-Bewzyt- éﬁ@hwmeerH-
rp,m{oﬁut 43@]]9;¥ﬁcaﬁebesaayox9wma<&hylces@9 (0. ALMWbL, e2E%) TO
a solution o
|,4,5,6-tetrahydro-pyrrol o[ 3, 4-c] pyrazol e- 3-car boxylic
d&iﬁxi\/leﬂﬁd.l edtley (Al O, 200ny, 1.104mmol) in DVF (3m)
was added triethyl am ne (223.4ng, 308m, 2.208mvl)
and a solutlon of I, 3- dlethyl 2- |socyanato benzene
B i |5 771t DA G rdronEridlef3)4-claftagolely at
r@ﬂjﬁxpm@m]w@gt&he m xture was treated W|th wat er
(40mM ). The aqueous phase was extracted with ethyl
acetate, the conbined organi c phases were dried over
MgSGBarzgﬂ -toro gk rotidin-9gh)- @vapetiah&d ethiha@tdresi due was
purified by silica gel chromatography (ethyl acetate/
heptane 2:1) to yield 304ny
gn(ap, Bralfigethyanphieny learibainfy 148 1), 4;Eenéyltedrapydoldipys-yl)-

roxbQke&idicid ethyl ester was prepared from 1-benzyl-3-pyrrolidinone.

MS: M =276.1 (API+)

ii) 5-Benzyl-1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazole-3-carboxylic acid ethyl ester
In an analogous manner as described for A8 ii) 5-benzyl-1,4,5,6-tetrahydro-
pyrrolo[3,4-c]pyrazole-3-carboxylic acid ethyl ester was prepared from (1-benzyl-

4-oxo-pyrrolidin-3-yl)-oxo-acetic acid ethyl ester.

MS: M =272.0 (API+)
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c] pyrazol e-3-carboxylic acid ethyl ester (0.853mmol,
77% . Ms: M= 357.2 (ESI+) ii)

WG 2{08/1884B% et hyl - phenyl car banoyl ) -1, 4, 5, 6-t et r abgTEP20p§/002477

rol o[ 3, 4-c] pyrazol e-3- carboxylic acid To a solution
of 5-(2, 6-diethyl - - 43 -
rhenyl car banoyl ) -1, 4,5, 6-tetrahydro-pyrrol o[ 3, 4-
c!pyrazole 3-carboxylic acid ethyl ester (245ny,

ationrof THES, 6-Alekhh wd aslaaddo S pibble 21t arboxylic acid
dot and heated under reflux for 2h. The mxture

was coo ed to roomtenperature and acidified with HC
(2N). The aqueous phase was extracted ethyl acetate,

tTtﬁ aCQIRidIE df @tlgé?ﬁ&l@l E%%Sﬁft\a}fgﬁrg \E&ﬂ%ﬂ)ﬁg |C4)0Cr é é%olf-g—darboxylic

SO
G SnSostes (85, 278 AOMDRIRLAY FlbantlL by drofran (THE) (12,
|604q1}3 il diuba oo r drapyval Qo[ &, 40,630y Waz Ohfred- 4 b@xY li€ure

?dgogegatgcg ﬁagg?org Wﬁe%&tr&paa{}ﬁle@gp zgn r 415?n fzfter filtration of the
-Cﬂ@fﬁshﬂydpbepWWamvap&‘htedcarmytﬂﬁZ@il(ﬂxe&tfefsa’feﬁﬁ}mm&d A6mldiethyl

Ie)ch to yield
erC oO 1reO alnSé)gal »4,5 6 '[;etliahydrg Pé'nfoé? I}gﬁ;&] BYr&Z?}ﬁ 3¢ tiﬂrlbc[}%’hg acid
F%%dﬁ@ @méaﬂﬁﬁ&?llc acid ethyl ester To a solution
S -tetrahydro- pyrrol of S*-cJpyrazol e- S-carboxylic

et r (AIQ, 10Ong, 0.552nmol) in THF (2n)
@gig” dGé&(ggt%opropanecarbonyl chl oride (63.5ny, -
0. 607nnDI) and dllsopropylethylantne (178. 3ng, 240mM ,
£ 0QM t enper at ur e
NOY )= 1 450 tetrahiydys -5 )
! 22A1C I P BA] arboxylieaaid phase was extracted ethyI
acetate the conmbi ned organi ¢ phases were dried over

gﬁg a the sol vent was evaporated to yield 98ny
&3? i),j? gg‘aﬁl}ygﬁfcmqy 1)11,4,5%-tgtrahydro-pyrrolo[3,4-c]pyrazole-3-
taboaylicdicit qilyylleedep[ 3, 4- ] pyr azol e- 3-carboxylic acid
ethyl ester (0.393mmol, 71% MS: M= 250.0 (API+) ii)
5- Cyclopropanecarbonyl-l 4,5, 6-tetrahydro-pyrrol o[ 3, 4-

dppy sdutidoreoB31,4,5,6- tetrahydro -pyrrolo[3,4-c]pyrazole-3-carboxylic acid ethyl
ester (A10, 200mg, 1.104mmol) in DMF (3ml) was added triethylamine (223.4mg,
308ul, 2.208mmol) and a solution of 1,3-diethyl-2-isocyanato-benzene (193.4mg,
191pl, 1.104mmol) in DMF (1ml). After 1h at room temperature the mixture was
treated with water (40ml). The aqueous phase was extracted with ethyl acetate, the
combined organic phases were dried over MgSO, and the solvent was evaporated.
The residue was purified by silica gel chromatography (ethyl acetate/ heptane 2:1)
to yield 304mg 5—(2,6—diethyl-pheny1carbamoyl)—1,4,5,6-tetrahydro—pyrrolo[3,4-
c]pyrazole-3-carboxylic acid ethyl ester (0.853mmol, 77%).

MS: M = 357.2 (ESI+)

ii) 5—(2,6-Diethyl—phenylcarbamoyl)~1,4,5,6-tetrahydro-pyrrolo[ 3,4-c]pyrazole-3-
carboxylic acid

To a solution of 5—(2,6—diethyl-phenylcarbamoyl)—1,4,5,6-tetrahydro—pyrrolo[3,4-
c]pyrazole-3-carboxylic acid ethyl ester (245mg, 0.687mmol) in THF (4ml) was
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carboxylic acid In an anal ogous manner as descri bed
for Al ii) 5-cycl opropanecarbonyl-I,4,5, 6-

W0 edo6absass o- pyrrol o[ 3, 4- c] pyrazol e- 3- car boxyl i BCHEPZN06/002477

was prepared from 5-
cycl opropanecar bonyl -1, 4,5, 644 et rahydr o- pyrrol o[ 3, 4-c]
pyrazol e- 3-carboxylic acid ethyl ester.Al3.

5-%— Thi ophen-Z-%I -acetyl _

- d]ifégom (@NyZinlo4 fymd) e Bhetallpydeazalg£Sr 216 A IRORWHLE was
g@‘d 2-dT i o) 8 hmeF]e-ngzeilitygcaéltdya}ciqlﬁe,d4‘,N§P é_l(tﬁ’le(tz}\ghy&er BIYSPHS Bhase was
3exiracierhrilyd aredats-the sorpbingtl oegaatd mhaetshwdre eatted with Biine, dried
5""6_"&4‘2?191%?%4 raan e F@gﬂﬁfwﬁ% ?ﬁ%dcr%’ég_%zyieid 225mg 5-(2,6-diethyl-
t%kser“é{t‘f?’iﬁ’ﬁ‘gloé{@rﬁ%g’é[tst,fgh%mw%reka[%434mamwcaxboazlﬁaj acid
efOradbmesele®9%ps prepared from

l,4,5,6-tetrahydro-pyrrol o[ 3, 4-c] pyrazol e- 3-carbox7lic

aci d et h%/I ester (AlO and thiophen-2-yl-acetyl
MSoMi 9829 MESIM = 306.2 (API+) ii)

5- (2- Thi ophen-2-yl -acetyl)-1, 4,5, 6-tetrahydro-pyrrol of

3, 4- carboxylic acid In an anal ogous

A arationof 5-Gyclpprapans arbionyl-l,4,5,6-tetrahvdro-pyrrolo[3,4—
SlpPratdle-ophaotivhcaa@cetyl ) - 1, 4,5, 6-
t et rahydr o- pyrrol o[ 3, 4-c] pyrazol e- 3-carboxylic acid
was prepared from 5-(2-
tthp dyykiopr Gpaplecabety1)4,3,6 4¢thalfydt @ ffﬂbm&@-‘c%frﬁﬂl@kgt%éﬁo%ylic

]a}gwé’ﬂ;ﬁlegfeg- carboxylic acid ethyl ester.
(ESI +)" Al4,

5- (4- Pl uor o-benzenesul fonyl ) -1, 4,5, 6-tetrahydro-pyrrol
giz _401@131@)}1 rﬁg&dﬁ%gﬁg@%@??ﬁ ?ﬁlir:{)]]%[ﬁ&—'c?pfrz)zole—?;—carboxylic acid ethyl
>e%ti gﬁﬂg@?@ﬁg}@r 8- m@:l)o{ns, HWF Pyl wews add’d cpeppropyhécarbonyl
ablodidet (93.510g: @x607mnas]) amal OGRUErIFHRABIanER e dEFRARE 2401
3 . P “ )
flgSQéﬂ'gol? )a];] 6?.4Atlt:elrus%r & beQ%enesuI({‘ﬁgnéllr) f i
ARt et t ahydro- pyrior ot ShIPyrEPIRRI S It Pola mixture was
quEpRrched h‘&’lth a¥a@i 0.5ml) and water (5ml). The aqueous phase was
extracted ethyl acetate, the combined organic phases were dried over Na,SO, and
the solvent was evaporated to yield 98mg 5-cyclopropanecarbonyl-1,4,5,6-

tetrahydro—pyrrolo[3,4—c]pyrazole-3—carbo>_cylic acid ethyl ester (0.393mmol, 71%)

MS: M =250.0 (API+)

ii) 5-Cyclopropanecarbonyl-1 +4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazole-3-
carboxylic acid

In an analogous manner as described for A11 ii) 5-cyclopropanecarbonyl-1,4,5,6-
tetrahydro-pyrrolo(3,4-c]pyrazole-3-carboxylic acid was prepared from 5-

cyclopropanecarbonyl-l,4,5,6-tetrahydro—pyrrolo[3,4—c]pyrazole-3-carboxylic acid
ethyl ester.
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prepared from
| AMA-t et rahydro- pyrrol of S*-cj pyrazol e- S-car boxylic

wa@eood/1e8488/1 ester (A O and 4-fl uoro- benzenesuPCDREP1006/002477

chloride. M5 M= 340.0 (ESI+)ii)

5- (4- Fl uoro- benzenesul fonyl )44 .4, 5, 6-tetrahydro-pyrro
o[ 3, 4-c] pyrazol e-3- carboxylic acid In an anal ogous
manner as described for Al ii)

SA[315¢ [2uDtiiopRenzohesylf-0/2\5,6-tettahydro-pyrrolo[3,4-c]pyrazole-3-
-&ﬁggaﬁ Qﬁ - pyrrol o®-cj pyrazol e-S-carboxylTc acid was
prep&géé~%ﬁon15-
(4-fluoro-benzenesul fonyl)-1,4,5, 6-tetrahydro-pyrrolof
g’q_g:(%] Eé}?%}‘- l—%’{%?&?ﬁﬁ?,ﬁ}él,é-{:ettaﬁjycgro%yqyéloﬁ?ll—gfpyrahz/ge-y -
nearaxyhpgeid 6thyl psterpy r anol A~- ¢l pyr azol e- S- car boxyl i ¢
acid i) Oxo-(4-oxo-tetrahydro-thiopyran-3-yl)-acetic

id ethyl ester In an anal ogous, manner as descri bed
f anAi’élaP‘%/goB&H}aPH?fo%ééﬁfféiﬁgﬁifoﬁﬂo?-lt) Rr @pipiaphen=2-yl-acetyl)-1,4,5,6-
%/ﬂebra]am:bbmqrmhj.[ﬂ,4ed]byrbzcﬂ68&ﬁrbm5}_ liﬁécﬁ@él eJtEIOg]ils repared Ifrom
Aﬁ&,5,%ht¥&5ﬁ}7cfr|3—lpgrpr%[o€fg,ll-c_]gyprgz'olel\—@-'caMoiylgc 2¢id e(tfirl e_sser I(IA)IO) and

ghiephen 2afyagetyl ¢hdridey r anol[ 4, 3- ¢] pyr azol e- 3- car boxyl i ¢
acid ethyl ester In an anal ogous manner as descri bed
faor A8 i 4,6, 7-t et rahydr o-t hi opyrano[ 4, 3-

. 523W£2@@@59b0xylic acid ethyl ester was prepared
from oxo- (4-oxo-tetrahydrot hi opyran- 3-yl)-acetic acid

et ter. M=, 213 ESI+) iii)

(g - Bhens ot o 46 e Byl brcbeasao-Boxy
|dathbaaglicadih an anal ogous manner as described for All

ii) I,4,6,7-tetrahydro-thi opyrano[ 4, 3-

c] pyrazol e- 3-carboxylic acid was prepared from
|Inanhgnalogeysmapysr 6s €escapsdfandfl 11 ji35-(2-thiophen-2-yl-acetyl)-1,4,5,6-

q}t@wyawggﬁrr&omuwaio@e-ﬁt%@o%my'acﬁtsws- pMRa M= 83 4o

| - .
&ES@PB%@%’#@?‘PWDtlh"p%ﬁﬂfté%hddaq-awalfaa‘érﬂhzyesemotﬁo&wnb@méiﬂ cacid
ieshyDegter( 4- oxo-t et r ahydr o- t hi ophen-3-yl )-acetic acid
ethyl ester In an anal ogous manner as described for A8
i ) oxo-(4-oxo-tetrahydro-thi ophen- 3-

MS: M =278.1 (ESI+)

Al4. 5-(4-Fluoro-benzenesulfonyl)-1,4,5,6-tetrahydro-pyrrolo [3,4-c]pyrazole-3-
carboxvylic acid

i) 5-(4-Fluoro-benzenesulfonyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-c] pyrazole-3-
carboxylic acid ethyl ester

In an analogous manner as described for A12 i) 5-(4-Fluoro-benzenesulfonyl)-
1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazole-3-carboxylic acid ethyl ester was
prepared from 1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazole-3-carboxylic acid ethyl
ester (A10) and 4-fluoro-benzenesulfonyl chloride.

MS: M = 340.0 (ESI+)
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yl) -acetic acid ethyl ester was prepared from
di hydr o-t hi ophen-3-one. ii)

wd 2@6Didagsir o- | H-t hi eno[ 3, 4- c] pyr azol e- 3- car boxpCT/EPZ06/0D2477

ethyl ester In an anal ogous manner as described for A8
ii) 4,6-dihydro-I|Hthieno[3,4s-c]pyrazol e-3-carboxylic
acid ethyl ester was prepared from
ogo-§4-oxo-tetrahydrothiophen- 3-yl)-acetic acid ethyl
edl & ‘%—Fhﬁro-ﬂﬂemehﬁeﬁllﬁnmllﬂ,s,isitét}ahydro-pgrrolo[3,4—c] yrazole-3-
4G§bg%m¥qﬁg-lFLthleno[3,4-c]pyrazoIe- -carboxylic acid
I n an ‘anal ogous manner as described for Al ii)
4, 6-Di hydro-| Hthieno[ 3, 4- c]pyrazol e-3-carboxylic
2L G WAFloRSBPAaRfler! LOMAribed kYA L3 B EhENOlS, 4

B e T Tt YRl 1) &R Bnesuifony)-

C razol e- 3-car

117%%(§'tlzeﬁﬁﬁ%§0m)’ﬁr Cﬁ%ﬁoﬂgﬁp@lﬁmwﬁc acid was prepared from 5-

7(47wdroeteRydmednl . t -3 1
D S Y pPre B EREN BN S48t

-yky =B 7-di hydr o- [

s%léé%ﬁﬁgrﬁ“ﬁ& 3, 3-di net hyl -1, 3- di hydr o-i ndol - 2- one (143
, 0.75 mmol), and

| M4y B 63 11Ed dr o- cycl opent apyr azol e- 3- car boxyl i c

acid (114 n{:;@% 75 mol) were m xed with

pol yphosphoric acid (5.10 g, 53.12 nmol) and

PAIZS Dl 1 eRERR B ANS] T8l oy AR b o1 514 11 el

under nitrogen at 150" 0C for . S

quenched with ice water (25 m) and the resulting

SpPubi (droxvestraigjdis tkidpyanfdyi]-acet Ri ABfiHQr aqueous

anmmoni a and then extracted twice with ethyl acetate (3

x 50 n1?. The conbi ned organic | ayers were washed with
9

viargrng %ﬁ%lmagrt; et desesbedsiod AB) &td-(ﬁﬁbﬁq—?‘dfhgydro—tﬁli:olfyran&—
s@nt 53l eth upified by

2ﬁfon&tograp%§. Yﬁgﬁgg%?ﬂﬁg %%%&?ﬁﬁgR%ﬁyﬂ%ﬁ?P rOWn

solid. M5 M= 308.1 (API+) 1H NVR (400 Mz, D - DVBO):

MS: iR 215.01(A29-)(s, 6H), 2.52 (m 2H), 2.71 (m 2H),
2.81 (m 2H), 6.88 (br, IH, 6.95 (br, IH, 10.23 (br,
|

H)

ii) 1,4,6,7-Tetrahydro-thiopyrano [4,3-c]pyrazole-3-carboxylic acid ethyl ester

In an analogous manner as described for A8 ii) 1,4,6,7-tetrahydro-thiopyrano[4,3-
c]pyrazole-3-carboxylic acid ethyl ester was prepared from oxo-(4-oxo-tetrahydro-

thiopyran-3-yl)-acetic acid ethyl ester.

MS: M =213.1 (ESI+)

iii) 1,4,6,7-Tetrahydro-thiopyrano[4,3-c] pyrazole-3-carboxylic acid

In an analogous manner as described for A11 ii) 1,4,6,7-tetrahydro-thiopyrano[4,3- .
c]pyrazole-3-carboxylic acid was prepared from 1,4,6,7-tetrahydro-thiopyrano[4,3-

c]pyrazole-3-carboxylic acid ethyl ester.

MS: M = 183.1 (ESI-)



10

15

20

25

Exanpl e 2
5 7, 7-Trimet hyl -2-(1, 4,5, 6-tetrahydro-cycl opent apyrazo

WO 286508486 7- di hydr o- 3H mi dazo [4, 5-f] i ndol - 6GPOTEP1006/002477

an anal ogous manner as described for exanple 1

5,7, 7-Trimethyl -2-( 1,4,5,6-,,

t et rahydr o- cycl opent apyr azol - 3-y|)-5,7-dihydro-SFLinid

azo [4,5-f] indol-6-one was prepared fromthe

":’L‘Rﬁ. DRl L BE-HH; S [ 5aL Q&olep;y%ar 7lid g (QIF-)I; +)

2.52 (m 2H), 2.71 (m 2H), 2.81 (m 2H), 3.19 (s,

3171)0x06 (496x Afeekalk J‘% -th$ophlehl3-flMacdtiR Utideetyl estkor ns) , 7. 39

and 7.61 (s, two tautoneric fornms), 12.48 (br,

I H), 12 70 (br, | H Exanple 3 5-Ethyl-7,7-dinethyl -

(T 4 Sndegont namyer o depattadeot ARYY @m(&&e@#te}mﬁy&mdﬂhmgﬂfen—?)-

(r;%l%-%gt}tlcggfég&@)é [reIAt w%ﬂrgga%:d ﬁ‘o?jncﬂkgrcno qﬂlo%ﬂgn 3908

5- Et hyl -7, 7-di net hyl -

(i 4 6-Difl &%HHHMQEQ AL Bl B Feil i hydr
l) |n1gazo[4 5-1] B ngﬂ& one ﬁa§&%feﬁareJ§F%Sﬂ1t he

approprlate startlng naterlal M5: M= 336.2 (API+)

1hk NMRaﬁefl@@)uMElanﬁ& RV cribed (fopm 8 —11)14,38dlhfrdro3l|ﬂ-,thleno[3 4-

ﬂfyra%sl? 636 @ boqpo: ac1gr%}§r% g'%%r \tfaszpfe}% hd %Hzﬂ PxG5 ?41 0)((cr>ntetrahydr0—

téu@;dtmr&-yl)faoﬂw)qd gh@zstand 7. 61 (s IH, two
tautoneric forms), 12.50 (br, IH), 12.75 (br,
E&gxanple 4 7 7 Di met hyl - 5- propyl -2-(1,4,5

M zHYAP 6ARLDI opent apyr azol - 3-y1) -5, 7-
di hydr o- 3Hi m dazo[ 4, 5- f]indol-6-one I n an anal ogous

7111}'15 Pg-t deigfl oed 11. rf]peégz ole- g—c%rboxylic acid
(1,4,5, 6- tetrahydro cycl opent apyrazol - 3-yl ) -5, 7-di hydr

oIn anI ma QL %'ng} fel @dc?étscrlb6 doﬂ)?wé?ls ﬁrf g@%ﬁgd Eleno [3,4-

oprla

c]pyrazole -3- carboxyhc ac1d was prepared from 4,6- dlhydro 1H-thieno(3,4-

c]pyrazole-3-carboxylic acid ethyl ester.

MS: M =171.0 (API+)

Final products

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

5,6-Diamino-3,3-dimethyl-1,3-dihydro-indol-2-one (143 mg, 0.75 mmol), and
1,4,5,6-Tetrahydro-cyclopentapyrazole-3-carboxylic acid (114 mg, 0.75 mmol)
were mixed with polyphosphoric acid (5.10 g, 53.12 mmol) and phosphorus
pentoxide (190 mg, 1.34 mmol) and stirred under nitrogen at 150 °C for 6 h. The
mixture was quenched with ice water (25 ml) and the resulting solution was
adjusted to pH 7 — 8 by adding aqueous ammonia and then extracted twice with
ethyl acetate (3 x 50 ml). The combined organic layers were washed with water (50
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1H NMR (400 MHz, D -DMSO): d (ppm = 0.85 (m 3H),
1.31 (s, 6H), 1.66 (m 2H), 2.52 (m 2H), 2.71 (m

WQ@RkHos/1@8484 (m 2H), 3.69 (t, 2H), 6.98 and 7. 2FCT/EP200é4)02477

two tautoneric fornms), 7.37 and 7.61 (s, IH two
tautoneric forms), 12.41 an.4#.50 (br, IH two
tautoneric forns), 12.70 (br, IH Exanple 5
5-1sopropyl -7, 7-di net hyl -2- (1, 4,5, 6-tetrahydro-cycl ope
nnypyried olver3&oy1[@m Sulfate and concentrated. The crude producé gxgla gurlﬁed
n_an
minner 65 GEORPPR S GRRipILO R ol
5-1sopropyl - 7 7- di met hyl - _
(Ms%vb= 604. et AR gdro-cyclopentapyrazol-3-y|)-5,7-d|hydr
0- 3H-i m dazo[ 4, 5-f]indol - 6-one was prepared fromthe
approprlate starting material. Ms: M= 350.1 (API+)

1 HE-NIDRR ((4Q0 MV, Dﬁmh@%ﬁn { BPMY T, H392 65 %“152{% 2.71 (m,

WZ(QS@P (Zﬁ) ?éﬁa)l BZH_F)t %\é:?%ﬂ%}_?lé)forrrs 2H) ,

12.75 (br, 2H) Exanple 6

Txhadgid®et hyl - 5- ( 3- m)rphol in-4-yl-propyl)-2-(1,4,5,6-te
tr aﬁ%'ar oci;cl opent apyr azol -
1 yLrgnethyh Inf bit6,o3fetrphrdtaxyflap&nthfiranhdi3-B)-6sTedihpders H-

anadoepys-fiRddIS oS described for exanple 1

7, 7- Di met hyl - 5- ( 3- nor phol i n-

4-yl -propyl)-2-(l, 4,5, 6-tetrahydro-cydo

rle rera piyal ogods - rﬁalyﬂe)r -a5 désattleyl do0 eBdthple AR 39 7- Trlmeth yl-2-(1,4,5,6-

RO B ) it
W2 PraparOVBson thelagpuppiatestartBig rhseridH) , 1.78 (m 2H),
2.29 (m 6H), 2.52 (m 2H), 2.70 (m 2H, 2.81 (m

. 3.58 (m_4H), 3.75 (t, 2H), 6.02 and 7.29 (s, |H,
i&%&%ﬁ%@eﬁpﬁ orms), 7.37 and 7.58 (s, |H, two
tautomsricforms) 12. 41 and 12. 50(br, 2H) Exanple?

dazol -
AN u8of & B I Hndazol 21—y1), 2.71 (m,
ZH), 2.81 (m, 2H), 3.19 (s, 3H), 6.95 and 7.23 (s, 1H, two tautomeric forms), 7.39

and 7.61 (s, 1H, two tautomeric forms), 12.48 (br, 1H), 12.70 (b, 1H)

Example 3
5-Ethyl-7,7-dimethyl-2-(1 +,5,6-tetrahydro-cyclopentapyrazol-3-yl)-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 1 5-Ethyl-7,7-dimethyl-2-
(1,4,5,6-tetrahydro-cyclopentapyrazol-3-yl) -5,7-dihydro-3H-imidazo[4,5-f]indol-
6-one was prepared from the appropriate starting material.

MS: M =336.2 (API+)

"H-NMR (400 MHz, Dg-DMSOY): & (ppm) = 1.18 (t, 3H), 1.31 (s, 6H), 2.55 (m,
2H), 2.70 (m, 2H), 2.81 (m, 2H), 3.76 (g, 2H), 6.98 and 7.27 (s, 1H, two tautomeric
forms), 7.37 and 7.61 (s, 1H, two tautomeric forms), 12.50 (br, 1H), 12.75 (br, 1H)
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[4,5-f] indol-6-one In an anal ogous manner as
descri bed for exanple 1 7,7-Di nmethyl-2-(4,5,6,7-

W0 edocabsass o- | H- i ndazol - 3-yl ) -5, 7- di hydr o- 3H i N"PCHEP2006/002477

[4,5-f] indol-6-one was prepared fromthe appropriate
starting material. Ms: M= 322.0 (API+) 1H NWR (400

MHz, D-DMSO: d (ppn) = 1.29 (s, 6H), 1.76 (m 4H),

2.63 (m 2H), 2.81 (m 2H), 6.88 and 6.99 (s, IH two
tExampledi c forns), 7.28 and 7.52 (s, IH, two

it sl e By - glob il 08154 and
Cgﬁ YdrocHH-imidazo ifolindel-6romei ¢ for ns) Exanpl e 8
5- Et hyl -7, 7-di net hyl - 2- (4,5, 6, 7-tetrahydro-| H i ndazol -

- di hydro-3H m dazo_ [4,5-f]indol-6-one In an
iﬁ‘a?%@& g?l"hsnﬁ’é‘i‘m%lfs ay descFiberh o &¥angple nip /¢ - Rimethyl-5-propyl-2-

51 B heHtetiahyd ebi- fmtdwhtla azocll -3- yl -5,7- dlh)ydro -3H- dlrrﬁdagp [4%{]indal-
ndazo
fégglge ?3137%&? %rE t%é aBWIé’P fals SW@‘E}%P’@EF“@} om t h e
approprl ate starting material. M5 M= 350.1 (API+)
M-%) D-DMSO: d (ppm = 1.19 (t, 3H),
1_30(5 6HS 76 (m 4H), 2.63 (m 2H), 2.82 (m
2H), 3.75 (g, 2H), 6.95 and 7.29 (s, IH two
{ ELNOMPR (400 K0T47T5),-DIVis3S: @U%)rﬂ) 63, %51 131‘—’1'? té’%za;gj 1.66 (m,

%%WE,Z{U X %Ig{ﬁ% A, 8 mlzzH? 3.69 (t, 2H) 6.98 and 7.27 (s, 1H,

3 (& | I
R SR e e

an’anal ogous manner for exanple 1
5-1sopropyl -7, 7-di net hyl - _ _
4o 357 tetrahydro IH-|ndazoI 3-yl)-5,7-di hydro-3Him

4, 5- -6-o0ne was prepared fromthe
33%%‘]8%’%? ]dlé‘FSﬁ?]b’ Ayl ﬂét%’fefraBYdWBBYCMPﬁn@ﬁﬂra@lf%ﬂD6)7-
dihydro-3H-imidazo[4,5- flindol-6-one

In an analogous manner as described for example 1 5-Isopropyl-7,7-dimethyl-2-
(1,4,5,6-tetrahydro-cyclop entapyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-
6-one was prepared from the appropriate starting material.

MS: M = 350.1 (API+)

"H-NMR (400 MHz, Ds-DMSOY):  (ppm) = 1.29 (s, 6H), 1.44 (d, 6 H), 2.51 (m,
2H), 2.71 (m, 2H), 2.81 (m, 2H), 4.57 (m, 1H), 7.1-7.6 (br, tautomeric forms, 2H),
12.75 (br, 2H)

Example 6
7,7-Dimethyl—5-(3-morpholin-4-yl-propyl)-2-(1,4,5,6-tetrahydro-
cyclopentapyrazol-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 1 7,7-Dimethyl-5-(3-morpholin-
4-yl-propyl)-2-( 1,4,5,6-tetrahydro-cyclopentapyrazol-3-yl)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one was prepared from the appropriate starting material.
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1H NVR (400 MHz, D*-DVBO): d (ppm) = 1.28 (s, 6H),
1.45 (d, 6H), 1.76 (m 4H), 2.64 (m 2H), 2.82 (m

WQR{)os/148486 (m IH), 7.08 and 7.33 (s, |H two PCT/EP2006/002477

tautonmeric fornms), 7.35 and 7.60 (s, 1 H two
tautoneric forns), 12.40 andsd2.52 (br, IH), 12.75

br, I'H Exanple 10

(7,7-Di nmet hyl - 5- (3- nor phol i n-4-yl -propyl )-2-(4,5,6,7-te
t Mahlyr d35.2{ ARBgz ol - _

yl)-5,7-di hydro-3H i m dazo[ 4, 5-f] i ndol - 6-one In an

apal ogous nmanner as described for exanple 1
L@&é&%@(ﬁmmmpm) = 1.31 (s, 6H), 1.78 (m, 2H), 2.29 (m,

V- )
A1), B0y bl 2> £ 1, 1] fﬁtg%@{@gégggﬁmgyg EothlGh and
fzgér‘%/ﬂgo&gﬁrt%Pmﬁflé Qs 7-Ag 2y &8 (al IHNSBo0 thlitondet. farms),
(R gnd1i%30NBr, (400 M-z, Dg-DVBO): d (ppm) = 1.30 (s,
T B 0 e B

3.58 4 ,
(m 2I_|)7tautom(9mc F?Jrrrs 7.34 and 7.59 (s, t wo

o zf@fsr@z-tet%%vaao oAb 4R
tau 4:?2‘@40 ¢lindy rﬁs?lE(an'pl e 11
5 Et hyl -7, 7-di met hyl -2-(1, 4, 6, 7-tetrahydr o- pyrano[ 4, 3-

S5, T , .
gﬂ“p%az ; %1“)&?&?61[ 4s slepqribgd ofor exammele A af-Rinetydeud,5,6,7-
rtahnds'dr(aéHdmslaxdlbe)ﬂ) Bmdlﬁy&m}%n%ldazo[él 5-flindol-6-one was

frgqa%dr@% %’ gpéipgatépgr?r&?lﬁmfﬂlro | Hindazol - 3-yl ) -5,
7-di hydro-3H i m dazo[ 4,5- f]indol -6- olne \Al\/lgs Rﬂrepgggdl
iate starting materia : = )
%M%&I— H?Zoo MHz, DMSO: d (ppm) = 1.60 (t, 3H),
1.72 (s, 6H), 3.19 (t, 2H, 4.17 (q, 2H), 4.30 (t,
iH‘er\/ER %O(MHZZ&-»DMS@Q @ﬁ;ﬂ) 44, :193( Js}'E_ﬂI) 1t%0(m, 4H), 2.63 (m,

8. 05
au{%g Z% %hn‘iéﬁé tyg) ti%t%wrlc fmmshw and 7.52 (s,

tléijtt\@@réqut@mﬁm fosins), 18.18 3ndn0.24 8o4 % H tvo thikdondel® forms), 12.32
LAY AB (S 197135 and 12.74 (br, 1H, two tautomeric forms)

Example 8
5-Ethyl-7,7-dimethyl-2-(4,5,6,7 -tetrahydro-1H-indazol-3~yl)-5,7-dihydro-3H-
imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 1 5-Ethyl-7,7-dimethyl-2-
(4,5,6,7-tetrahydro-1H—indazol—S—yl)—5,7—dihydro—3H-imidazo[4,5-f]indol—6—one
was prepared from the appropriate starting material.

MS: M =350.1 (API+)

'H-NMR (400 MHz, Dg-DMSO): § (ppm) = 1.19 (t, 3H), 1.30 (s, 6H), 1.76 (m,
4H), 2.63 (m, 2H), 2.82 (m, 2H), 3.75 (g, 2H), 6.95 and 7.29 (s, 1H, two tautomeric

forms), 7.35 and 7.63 (s, 1 H, two tautomeric forms), 12.48 and 12.53 (br, 1H),
12.75 (br, 1H)
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Exanpl e 12
5 7,7-Triethyl-2-(4,5,6, 7-tetrahydro-| H ndazol -3-yl)-5

WQ Zeodi1b8a88 0- 3H m dazo [ 4, 5-f]i ndol - 6- one | n anPCT/EP2006/002477

anal ogous manner as described for exanple 1
5,7,7-triethyl-2-(4,5,6, 7-

tetrahydro-I| Hindazol -3-yl) - % 7-di hydr o- 3Hi i dazo[ 4, 5
-f]indol - 6-one was prepared fromthe appropriate
sE;aJIﬁ lag materi al . M= 378.3 (ESI+) 1H NMR (400

%@p(?py?g%obmy%}gpl?{? 5 Qﬁ)tetrg-lyglgo (I?-I—mzllaﬁol 33}71%5 7(—éilhy&ro -3H-
2iidatn[95-ffindol76-dbe (s, |H, two tautoneric fornms), 7.27
and 7.50 (s, IH tw tautonmeric fornms), 12.50 and

12.53 (br, IH two tautoneric fornms, 12.75 and 12.78

(by an ppplogaus mmnemraerde@crfoodrfm) J@Imkplléi 18 propyl-7,7-dimethyl-2-
2%4(536 BaBzMlydfo-1H-indazol-3- -yD)-5 70?1hydro jH 1m1dc?.zo 435 9 rjdo%6 Qe

7-te rahy ro-| H pyrazol
hvfis p,repare fromi'the approprlate starting materia

di nmet hyl -5, 7-di hydro 3H i m dazo[ 4, 5-f]indol - 6- one
a t.hyl - 3, 3-di net hyl -1, 3-di hydr o-i ndol -
5M§ % gﬁyi(‘kb%le 5 057mmol ), and
benzyl 4,5, 6, 7 t et rahydro-| H pyrazol o[ 4, 3-c] pyri di ne

ARG LT 0,800, HEDL o
145)> 64rirb | (s ) %)?séhbr?&ﬁb 4En{oxi 14D, (74083@5@ 7.33 (s, 1H, two

3Quiser fbnﬁ@wgtslahﬂeﬂém@dﬁﬁ b tABMeRt f&%@s)oﬁ %@?gnd 12.52
1(r2? };{)ge g]é@% vvas quenched Wth ice water

% 17' solutlon was adj usted to pH78by
addi ng aqueous ammni a. After 3h in the refrigerator
t lg%pltate vvasflltered off and purified by HPL

raphy to yield 580ny

27 (FipetyHd- (4;180@bplinet-ylairppyld-2H M5y, Zteitadfydro-1H-indazol-3-
ﬁ{lﬁ*j@l(ﬁlﬁ/dl@'—m%ﬂ/&&oﬁ grﬁdoi -Gsofiedi MeL Nyl -5, 7-di hydro-3

i m dazo[ 4, 5- f]i ndol one (1.316mml, 26% M= M =
4411 ( API +) 1H-NI\/R (400 MHz, DI\/ISO) d (ppnj =1.13 (m

) an dnalfFo(Smabidr,as Zlegcﬁlbédlffor‘kkampﬁ 17767-'D1§16%115”(13 ﬁb@phohn—
64;4?1%1?)%%9 (%4 é§ tetraHydrc\)N?I-II 1na [}Ifl)CS 7051{{5(11‘0 3H- 1m1c$azo 4,5-

f]indol-6-one was prepared from the appropriate starting material.

MS: M = 449.1 (API+)

'H-NMR (400 MHz, Ds-DMSO): 8 (ppm) = 1.30 (s, 6H), 1.78 (m, 6H), 2.29 (m,
6H), 2.64 (m, 2H), 2.81 (m, 2H), 3.58 (m, 4H), 3.74 (t, 2H), 7.00 and 7.31 (s, 1H,
two tautomeric forms), 7.34 and 7.59 (s, 1 H, two tautomeric forms), 12.51 and
12.53 (br, 1H, two tautomeric forms), 12.74 and 12.76 (br, 1H, two tautomeric
forms)
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- 7.40 (m 4H), 7.41 and 7.60 (s, IH two tautoneric
fornms), 12.55 and 12.61 (s, |IH two tautoneric forns)

waE@nhsass 4 5- Et hyl -7, 7-di net hyl - 2- (4, 5, 6, 7- t ePCHEPZTING002477

| H pyrazolo [4,3-c]pyridin-3-yl)-5,7-

di hydr o- 3Hi m dazo[ 4, 5-f] i ndg} - 6-one To a sol ution of

2- (5-benzyl -4,5, 6, 7-tetrahydro-| H pyrazol o[ 4, 3-c] pyrid
in-3-yl)-5-

eb@ﬂtp_ill di met hyl - 5, 7-di hydr o- 3Hi r ni dazo[ 4, 5-f]i ndol

t et r ygegﬁjgrﬁén (@ﬁﬂ{g%@ydg%?nk’iﬁ%gm@géﬁh 20511) 5,7-

chiby &oat H{imddaye 430 fip)dokésoredded and the mi xture
hydr ogenated at room tenperature and 32nbar for 4 h.

ter flltration of the. catal yst the sol vent was
13t98QUE Brapne|ag dggribagy for example 1 7,7-Dimethyl-5-(3-morpholin-

-gl- S20 €405 prettbyd I |
LT g s S
one (06‘3 T’fﬁm?B%/re é‘%’%‘ }Wﬁpﬁ@rg’éﬁs’fiﬂ]@&maﬁﬂﬂl—k NVR
(400 MHz, DMBO): d (ppm) = 1.18 (t. 3H), 1.30 (s, 6H),
= .04 (t, 2H), 3.69 - 3.81 2H), 4.08
(21\8/1_’@91(24}_0 35'3%9 B%ﬁJr ( H) (m 2H)

and 7.28 (s, IH two tautoneric formns),
7.37 and 7.61 (s, IH tvmtautorrericforrrs) 12.51 -

L2881 $402MEBX TMES): 1 (ppm) = Q (6, 3H) 172 19 (t. 2H),
a4h? %%}Iﬁa 29 E’o% :[ uoréj %?Ie)n 39 gl%e7 IT(S,EfléHéN(? ta%u%}))merlc

dppys)i ﬂVflaBd)%lO}s @, mpluwmﬁahwme'ém?foﬂhby@z 08 3k# 13N JAROIA; two
e a6 el s R B TR, Brasrgromericmmel ) i n

absol ute DWVF (I m ) under a nitrogen atnosphere were
Fd lg\iz(s d| rret hyI am nopr opyl ) - Net hyl car bodi i m de
E’S’/ %c m% 72mol ) and
af Wﬂ% 2o<14r51 6a7z@ﬂ @hﬁ%rbﬂemé%ﬂaﬁ V1B 5,778 hndrb)3H-Af t er
Ithidazo it B s)iddolbasne t enperature 5-ethyl -7, 7-
di nethyl -2-(4,5,6
>7-tetrahydro-| H pyrazol o[ 4, 3-c] pyridin-3-yl)-5,7-di hy
dn B Hnalogaso nadng:- £ idestelbed- fonecxhepb ! 8,7 irieBOIW. (4,5,6,7-

T L

Qﬁq})@ from the approprlate starting material.

MS: M = 378.3 (ESI+)

"H-NMR (400 MHz, Dg-DMSO): & (ppm) = 0.45 (t, 6H), 1.16 (t, 3H), 1.81 (m,
8H), 2.65 (t, 2H), 2.83 (t, 2H), 3.77 (q, 2H), 6.95 and 7.25 (s, 1H, two tautomeric
forms), 7.27 and 7.50 (s, 1H, two tautomeric forms), 12.50 and 12.53 (br, 1H, two
tautomeric forms, 12.75 and 12.78 (br, 1H, two tautomeric forms)

Example 13
2-(5-Benzyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-] pyridin-3-yl)-5-ethyl-7,7-
dimethyl-5,7-dihydro-3H-imidazo [4,5-f]indol-6-one

5,6-Diamino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one (AL, 1.109g,
5.057mmol), and 5-benzyl-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c] pyridine-3-
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phase extracted twice wth ethyl acetate. The conbi ned
organi ¢ phases were washed with bi carbonate sol ution,

waleicedosaser MgSC>4 and the sol vent was evapor aP€HEPZN&002477

resi due was purified by HPL chromatography to yield
31.2ng 5-ethyl-2-{5-[2-(4- _53.
fluoro-phenyl)-acetyl]-4,5,6, 7-tetrahydro-| H pyrazol of
4,3-c]pyridin-3-yl}-7,7-

d¢aﬁfbdi taadztfgt byar(as3tiigrs @aaﬁhﬂ)lﬁwér]e ineed wﬁh B%Bhosphorlc

é) ?% 11 f%?ﬁ'}%\@nd fhfgﬁ-?{rousséﬁntogdg éﬁl @QSg, gRy33mmad) and

- st@reﬂ?ur(dj:x nRtdgen 3t 650 °C Br A3h.(The Mabfture4valGuenched 5v1(hdice water

Ay afld AP ecichle (bl PG BTBH, -4 9 By eous

| OGS t\é@t Yhior the r¢fbg¢rﬁt)0r tllezprsepliati wag§lt¢red offldnd purified by
1HP§8 hrd ! -
— C _r% f’éb%rﬁ)ﬁ?rl tb') nzo 2- éS benzyl 5r?6%t%}rahyfh"_?_ 1H
pglylrgg)g [é EYIE‘]hf}y?i’ ISnet yl-7,7- dlmethyl 5,7- dlhydro 3H- 1m1dazo[4 5-

yﬂﬁx@l6{mmeBnyhm5126qnhydro 3H i m dazo[ 4, 5-f]i ndol - 6-
one I n an anal ogous manner as described for exanple 15
5-et hyl - 2-[5- (4-fl uorobenzoyl ) -

aMs: Bl 7 Métlr(éﬁifﬂ)ro | H pyrazol o[ 4, 3-c]pyridin-3-yl]-7,7
-dlnethyl - di hydro-3H i m dazo[ 4, 5-f] i ndol - 6- one

was repared fron15 etﬁyl-? 7-di et hyl - 2-

( 5 Bprarol-68 4m33H),py28 @i GHB-216) (085 4H),

73 7 23’ ?11 om36H), B Bamal7 b, i lt%%ut@m@ﬂ@fdrﬁfé?wﬁn}‘}){), 7.31
( 40 ‘t%?/é% ég 6@6 rhl‘f 1wq tapgomggic é)q)m) 123 a{lg 12.g}4s, 1H,

ma@mneﬂd)fqm&)m (m 2H), 3.75 (m 2H), 4.93 (m
2H), 6.96 and 7.37 (s, IH two tautoneric forns), 7.31
7.41 and 7.73 (s, IH two tautoneric forns),

(7%4&2@4_2%0 12.53 - 12.86 (s, IH), 13.07 and 13.11
(5 Ethyd Vﬁavﬁleklwllzo By 6,9-t£tP4 o-lﬁ‘I Llf‘cilsl[ﬁs Jpyriding3y1)-5.7-

SN s il oty Repzenest

c]pyridin-3-yl]-7,7-di methyl -5, 7-di hydro-3Hi m dazo[ 4,
S S A S ——
[e,ﬂh}gj 7- dlmethyl 5,7-dihydro-3H-imidazo[4,5-f]indol-6-one (example 13, 76mg,
0.172mmol) in methanol/ tetrahydrofuran (THF) (1:3, 12ml) palladium on
charcoal (10 %, 30mg) was added and the mixture hydrogenated at room
temperature and 32mbar for 4 h. After filtration of the catalyst the solvent was
evaporated to vyield 39.3mg 5-ethyl-7,7-dimethyl-2-(4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-3-yl)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one
(0.112mmol, 65%)

MS: M = 351.1 (API+)
'H-NMR (400 MHz, DMSOY: § (ppm) = 1.18 (t, 3H), 1.30 (s, 6H), 2.69(t, 2H),

3.04 (t, 2H), 3.69 - 3.81 (m, 2H), 4.08 (s, 2H), 6.96 and 7.28 (s, 1H, two tautomeric
forms), 7.37 and 7.61 (s, 1H, two tautomeric forms), 12.51 - 12.98 (s, 2H)
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c]pyridin-3-yl)-5,7-di hydro-3H i m dazo[ 4, 5-f]indol -6-0
ne (exanple 14, 60ng, 0.171mmol) in absolute THF (I nl)

wW@r0000@4ser e added 4-fl uoro-benzenesul fonyl chPOT/EBR®06/002477

(37mg, 0.188mmmol) and dii sopropyl et hyl am ne (55. 1nyg,
0.426mmol ) under a nitrogen_gfnosphere. After 3h at
roomtenperature the solvent was evaporated and the
residue purified by HPL chromat ography to yield 34ng

5E7@1 ExRiniplé 15

p@l Llﬂa‘tyg-ﬁ l{ 4[33(['43?@{)‘ IZp e laze%r 5 6, 7 tetrahyd;erI&apl}%ad;o o[|4 3-
yé]pyridin- Byt htimdhyl- ﬁvhﬂﬁzﬂm-sﬁmﬂmmwﬂlﬁdém pgel - 6-
one (0. 0598mml 3599 Ms: M = 508.2 (API-) 1H NMR (400
MHz, DMVBO): ppm) = 1.19 (t, 3H), 1.31 (s, 6H), 2.78
TO a mllyltlom 0f@- émoromh)enyl:); -ag@ic(acid (Z{H)ng, &1 Fitnsel) i bhsolute DMF

%ﬂ) ﬁﬁger a ﬁﬁr(f%%n ghhbsﬁh\é& \tv@r‘étagﬁ&f '1@ - {3084 'ﬁ?e}l'éylgm‘h%pg&pgg -N-

(? tautoneric
(({t ylgrls)o 1g|_r21d81hydrq_eLh @8de( §33n]1g,1)0 172mmgal) - argigh)[cﬂyogcgbenpcpqpazole

Elx;amtk 6(261& 0.170mmol). After 30 mlnutes at room temperature 5-ethyl-7,7-

IZa(ﬁSP zqetﬁggsrfléoz (]){-Idfyg%fzo cﬁél% | E}(ferld1nc3a}rls)%n7yd&1yﬁro 3H-
Smn]i@pﬂ gffin@elyd-pn&(cranipleylds 50:8¢}0. M3at@nol) 4vas added and stirring
ecbib0EP K021t R Al RRLAACHS, HBARS Li@wilEP §h € aqueous
(PhsspeBTack-twice avitoripylacetats, Ehacqr@bmedwmmclpham wareovashed
[\ﬁmtlg bechonh el fdhdronl Hried éver MgS|O46and the solventrwas eva}éorated The
5re ﬂé ?vass] g{-,ulug]fzcﬁgy m ghrol'na‘pog(r)aphy tg ny?elc%? Z?ng -ethyl-2-{5-[2-(4-
tllu;cﬁoﬁn,h@nﬂéﬁatﬂﬁi’-d[%,ﬂtbtmﬂyaﬂﬂlH{}ﬁyxé’mI‘d [RB£d] yridid=3yy1)-757-
P LT TR S Aot
(AP -)1H- NMR (400 MHz, DI\/ISO). d (ppm) = 1.19 (t, 3H),

IV 4sBH)APR B2 (M 2H), 3.21 (m 4H), 3.50 (m
2H), 3.61 (r% 4H), 3.76 (t, 2H), 4.55 (s, 2H), 6.96
and 7.33 (s, IH two tautoneric forns), 7.37 and 7.66

(‘$1-NIMER (200MIEB4) DWIBD): G (pREd)E 1. 1821- 8%1)ando 12 6H) ﬁ%z b7 (d

:éﬁ%gﬁz %{Wh@ Eygrrp (%32?19 &;’andz7gf (s, 1H two tautomeric

forms), 7.04 - 7.20 (m, 2H), 7.22 - 7.35 (m, 2H), 7.37 and 7.69 (s, 1H, two
tautomeric forms), 12.56 - 12.85 (s, 1H), 12.88 - 13.19 (s, 1H)

Example 16
5-Ethyl-2-[5-(4-fluoro-benzoyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-3-
yl]-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 15 5-ethyl-2-[5-(4-fluoro-
benzoyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c] pyridin-3-yl}-7,7-dimethyl-5,7-
dihydro-3H-imidazo[4,5-f]indol-6-one was prepared from 5-ethyl-7,7-dimethyl-2-
(4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-3-y1)-5,7-dihydro-3H-imidazo[4,5-
flindol-6-one (example 14) and 4-fluoro-benzoic acid.

MS: M = 471.2 (API-)
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2- (5-Benzyl -1
4,5, 6-tetrahydro-pyrrol o[ 3, 4-c] pyrazol -3-yl)-5-ethyl -7

WO Zeoditomshyl - 5, 7-di hydro-3H-i m dazo [4,5-f] PCI/EP2006/002477

i ndol - 6-one I n an anal ogous manner as descri bed for
exanpl e 13 2-(5-benzyl -1, 4, 556%-
tetrahydro-pyrrol o[ 3, 4-c] pyrazol -3-yl)-5-ethyl -7, 7-di m
et hyl -5, 7-di hydr o- 3H m dazo[ 4,5-f] indol -6-one was
plmaba«mcdzxdcrmnzswmnm(gﬁni) =e1.0% (m331),di. 3etshin, 2.85 (m, 2H),

: dj hyd [ | - 2-

égieﬂ%y?ﬁp,l %9% ’(%12 ggﬁfﬁé é‘?“o-agg’r 0-3¢ 61[1%’743_7 (s, 1H, two tautomeric
clopys)aZ Gl €+, R )R 7bdxand 2.72¢s, d Fpttivgl taeehetric(B8hs), MBI (M, 2H),
4274 {-ES - = 1.09
(PO R R S B Vg e a5

3.99 (s, 2H), 6.96 and 6.25 (s, IH tw tautoneric
foirEle 17- 27 (M |H), 7.42 (m 4H), 7.37 and 7.60 (s,

I t tonmeric for , 12.60 (br, IH, 12.95 and
1@%&6%% 0TQ- Ztegﬁ%% )3T ieyahrdsend Heprazolo[4,3-

] ppridinidyy1}-7,77dickietleyliByi-dfry@r238,iniBaz614, STiadoIH-end Ni da
zo[4,5-f]indol -2-yl)-4 6-

di hydro-I Hpyrrol o[ 3, 4-c] pyrazol e-5-carboxylic acid

(o 62 diduetingd - phenythyl-af ddmethyl-a-(46)6/f-taorahgdro-1H-pyrazolo[4,3-

: Lat Ryl 4: ¥ 1. 5, 6-t dr o-
?Zﬁ%“%?g%ﬁ%?”y?%?%%?@a%Er B Pl 8., RELAME) 81,7 60me
e i PRI SOTGE d LB e yexsnidided . Aionodgomencsulfony!
%msphmmw.ms@ﬁgsg MHQWsﬁg&hﬁh%% gsflyﬂé,gg%zemmon
%%i%itso%gﬁé%ﬁq%getgﬁgt a%r?ogl% ((empératrlll?é the solvent was
civaparhtell and dopespyd pudbicelt by Phcihodiadtsgraishyhy didde bAag 5dehyl-

-[3-(4- C I [ t enpe e .q.
ol 4 Borecbef By L 87 R0 At {3 MBI Lfefritin-o-
dilmet timethyls5.di dibiatre-3Hrdwidaze [@ref] (nalo]-6 458, (8:0§98mmol, 35%)
0. 700mmol ) in DWF (2m) was added and stirring

t t t f 18h. Most of the DWF
@ggl\lé\r/]:ggg%gi%%ﬁgnmd ?gﬁ Zagtr ieono:n' xture vas ?r eat :d
with water. The aqueous phase wasextracted twice with
{ I t .af th [ [

SRR R DR SRS e T T BoPUeeETh (S 210,
St WalbAH ) F46 Yt 2H) ehble6, Wi 6. 99Gnd(733%s, Uil tivoatadtohesait éekms),
e, 218f 7.9% 2408 780, 110 ?\N@&h\’cﬁﬂérié"@?m?)\,/ %Br(étzﬁﬁ, A - 12.88
t he_resi due
(s, ll-f), f2.89 -13.19 (s, 1H)

Example 18
5-Ethyl-7,7-dimethyl-2-[5-(morpholine-4-carbonyl)-4,5,6,7-tetrahydro-1H-
pyrazolo[4,3-c]pyridin-3-yl]-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 17 5-ethyl-7,7-dimethyl-2-[5-
(morpholine-4-carbonyl)-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c] pyridin-3-yl] -5,7-

dihydro-3H-imidazo[4,5-f]indol-6-one was prepared from 5-ethyl-7,7-dimethyl-2-
(4,5,6,7-tetrahydro-1H-pyrazolo[4,3-c]pyridin-3-yl)-5,7-dihydro-3H-imidazo[4,5-

flindol-6-one (example 14) and morpholine-4-carbonyl chloride.

MS: M = 462.2 (API-)
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al kali zed with anmmonia (25% . The aqueous phase was
extracted three tines with ethyl acetate, the conbi ned

wor@anisasphases were washed with brine, dried PUFPEPNGSBW2477

and the sol vent was evaporated. The resi due was
purified by silica gel chr orrﬁgogr aphy (CH2d 2/ MeCOH
95:5) to yield 163ng 3-(5-et 7-di net hyl -
0x0-3,5

BLET-NMIR! @by 8119z, 1198308 fprnf ki 1nfbatt ?Hyll)m%sﬁﬁm hysh Qa | 21),

B0t el 20 G ST ok, BEh gt 28R 647 and 7.3
5(13213 {viStatordddid\NWRnE ¥ 03 7Mrd, 7.8VBOLH, thvd PROmEiclfolds), 12.65

4%?{@0 (32}1‘}2-11 tx& .;%Jq}é%erlil_ﬁrms} %9%%?%&? (qﬂ }Q-EI";% t%gomenc

t fowtoheric forms), 7.10 (m 2H), 7.18 (m IH), 7.40

and 7.60 (s, IH two tautoneric forms), 7.81 (br, IH),

12 50 and 12.80 (br, IH two tautoneric forns), 13.25
(br, I'H two tautoneric forns) Exanple 2 1

32§§-‘B|eﬁ r1apsfh-1&rairyam? ¥lo 541 Fyrdzod-36y1 Y5 eyl FN BiQethyl-

aﬁﬁ%ﬁag%f Q@ [ﬁéT%{ o6 916y r azol e- 5- car boxyl i ¢

acid (2, 6-diethyl- phenyl) am de In an anal ogous
escribed for .exa

gﬁ’{]ga%] a%glogousl mAnC; a8 dﬁscp cll fof example 13 2-(5-benzyl-1,4,5,6-

sSopr
6te0xb¥®oa>y6ro’ro [Bdta] ammlo&—ylmwahyif2L75hm]auhmka|@|7-cbzhy;drg>-3ﬂ -6

gﬁl'ﬂXiBI@ SLfJﬁ‘nHéﬂré 9119 [vs%’s #re%lr@&' "R 56-dta quédg&l% ?ghgethyl-

di et hy henyl ) repare rom
iétdrmdrﬁﬂ’éﬁle}t?ca%a oy ) - ndy, o> gﬁ%ﬂéﬁ;ﬁd%ﬁ]@w@rpm@[@o 3,4-
4c Iply6l8z0t£bdyliashe ¥yl @steacmd) (Al'l) and
, 6-di am no-1| -i sopropyl -3, 3-di net hyl -1, 3-di hydr o-i ndo
-2 one (A4). MS: M= 526 2 (ESI+) 1H NVR (400 Mz,
DMSOM =d27.pByI+¥ 1.15 (t, 6H), 1.30 (s, 6H), 1.45 (d,
6H) , 261(q, 4H) , 458(m | H), 463(s 2H), 4.76
5 (m IH, 30 and 7.40 (s,
2rPMSOy: @régpmﬁ 41039aﬁd31=1) 529, 6K H,3. Fwan, 2H),
t@B? @ﬁ?ELH(}fS)WT{Ss), 2HT, 896 aid 6125)( s, 11}2 t% @iniedic Brhd’ 7.27 (m,

I H’-I) t%"& z B(IQ(STE;.JW anc?7m6)(s, 1]}§ two tautomerlc forms), 12.60 (br, 1H),

12.95 and 13.25 (br, 1 H, two tautomeric forms)

Example 20
3-(5-Ethyl-7,7-dimethyl-6-0x0-3,5,6,7-tetrahydro-imidazo[4,5-f]indol-2-yl)-4,6-
dihydro-1H-pyrrolo[3,4-c]pyrazole-5-carboxylic acid (2,6-diethyl-phenyl)-amide

To a solution of 5-(2,6-diethyl-phenylcarbamoyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-
c]pyrazole-3-carboxylic acid (All, 230mg, 0.700mmol) in absolute DMF (4ml)
under a nitrogen atmosphere were added hydroxybenzotriazole hydrate (128.7mg,
0.841mmol), triethylamine (212.6mg, 293pl, 2.10lmmol) and N'-(3-
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (161.1mg,
0.841mmol). After 2h at room temperature a solution of 5,6-diamino-1-ethyl-3,3-
dimethyl-1,3-dihydro-indol-2-one (Al, 153.6mg, 0.700mmol) in DMF (2ml) was
added and stirring continued at room temperature for 18h. Most of the DMF was

evaporated and the reaction mixture was treated with water. The aqueous phase was
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13.50 (br, IH two tautomeric forns) Exanple 22
2- (5- Cycl opropanecar bonyl -1 >4

WG 2@et1e8488hydr o- pyrrol o[ 3 >4-c] pyrazol - 3-yl ) - 5PCT/EP2006/002477

et hyl -7, 7-di met hyl -5, 7-di hydr o- 3Hi m dazo

[4,5-f]indol -6-0one I n an anakgpgous manner as descri bed
for exanple 20 2-(5-cycl opropanecarbonyl |,

4,5, 6-tetrahydro-pyrrol o[ 3, 4-c] pyrazol -3-yl)-5-ethyl -7

, Txtetichrelt twjde- Witk 2ty hiceyade @nd the solvent of the combined organic phases

3H- i 0 ~5-f1i - G- r from |,

i DL 000 TR R SPar ST LT o
( AmD) angnleratedpunten wefhi ﬁoet?:gylfhe solvent was evaporated and the residue
3 N VN e ' - 2= Al).. oM =, :
AT ol O BRI o g s o
(\alu‘.?yléﬁz_ﬁe’tate_ae_t cgfn’bngqq) organig phages ‘gﬁ)e,wwhgi With biikd,, dried over
3MEBOL und2ite, sofvebb waR GvapRBtellS The Hesidd 9€ Pﬁ}iﬁleif’il 'b%?%ca gel

C Qe Bty dE e YR ) o g1 Wbt i imcgo-
t @xet-07E% - tetfaby dme) imid 2o B5-4 indolt 1) 4163dB9d @At 3o  3,4-

{ y g £ l. 3
STrisgpe - Rab Bl R4 8 b RIS RS Chomennly 451 4
, 5, 6-tetrahydropyrrol of
3vis: M PyIazQksI3y yl ] - 5, 7- di hydr o- 3H~i m dazo[ 4, 5~f] i ndo
-6-one I n an anal ogous manner as described for exanple
20 5-ef hyl -7, 7-di mef hyl - 2-[ 5- ( 2-
t HL-OBURI400 MHATRYSOD):-3 (phub), 61t18YHARYD! 03PYS, 1681)0D 31 4a,CtD),

3; %k 1= 5pef- g 5 :

S8 B A0CHE 5 AP bl s d e Bt Hutore ppomeric forms),
5L 1@ (mh1d p Hekd @a,yIH)aZddyinil-7.60 (s, 1H, two tautomeric forms), 7.81 (br,
I § = I -3 I L]
a]g?)c’{ﬁ%%?_%)ﬁa al%?ﬁgfng:lpﬁ( E\L@ka%&&aéln&%op%sﬁ§9|2§ aitd CI?SB %)3(1),/ lh‘,: two
dPUIAHEIORRYY | - 3, 3- di met hyl - 1, 3- di hydr o- i ndol - 2- one
(Al). MB: M= 461.1 (ESI+) 1H NMR (400 MHz, DMSO): d
(M= f 19 (. 3, 1.31 (s, 6H, 3,77 (g, 2H), 4.02

. (s, 2H, rotaners), 4.51 - 4.98 (s, 4H,
r?afi'ah?gpgjp,yl-ﬁ,7%n(eﬂ1yl—5H)xo—37,5,15[7-taﬂdh)7dr38nﬁ&azo 45-fligb]-2-y1)-

) [
LSRR S5 OB 1 T bl Ao Ln 0 Ty (o0 A

f4Rigg and rotamers), 13.25 -

In an analogous manner as described for example 20 3-(5-Isopropyl-7,7-dimethyl-
6-0%0-3,5,6,7-tetrahydro-imidazo[4,5-f]indol-2-yl)-4,6-dihydro- 1H-pyrrolo[3,4-
c]pyrazole-5-carboxylic acid (2,6-diethyl-phenyl)-amide was prepared from 5-(2,6-
diethyl-phenylcarbamoyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazole-3 -carboxylic
acid (All) and 5,6-diamino-1-isopropyl-3,3-dimethyl-1,3-dihydro-indol-2-one
(A4).

MS: M = 526.2 (ESI+)
'H-NMR (400 MHz, DMSOY: 8 (ppm) = 1.15 (t, 6H), 1.30 (s, 6H), 1.45 (d, 6H),

2.61 (q, 4H), 4.58 (m, 1H), 4.63 (s, 2H), 4.76 (s, 2H), 7.10 (m, 2H), 7.15 (m, 1H),
7.30 and 7.40 (s, 1H, two tautomeric forms), 7.40 and 7.58 (s, 1H, two tautomeric




10

15

20

25

13.55 (I H tautoneric forns and rotaners) Exanple 24
5-1sopropyl -7, 7-di net hyl - 2-[ 5- (2-t hi ophen- 2-yl -acetyl)

WO 2004/168488 t et r ahydr opyrrol o[ 3, 4-c] pyrazol - 3- yPGF/BP2006/002477

7-di hydro-3H i m dazo[ 4, 5-fj i ndol - 6-one In an anal ogous
manner as descri bed for exangée 20

5-1sopropyl -7, 7-di et hyl -

[ 5-(2-thi ophen-2-yl - acetyl)-l 4,5, 6-tetrahydro-pyrrolo

[ §)rfhsy]7p8/1r ?SZQH') 31769 ard 12. 78 br, 1H, two tautomeric forms), 13.25 and
§)ro- H T m dazol 4, 5 f] ol - 6-one was prepared’ from

H&ve- tQUmeé’e”t ?ﬂn}s
I 4 5, 6- tetrahydro pyrrol o[ 3, 4-c] pyrazol e- 3-carboxylic
acid ) and 5, 6-
d =f- | sopropyl - 3, 3-di et hyl ~I , 3-di hydr o-i ndol -
ne-( Mz):lopk@aMecarB&Sylﬂ,A{,EGItdt)ra}WIdwdmr@l@@azLM]—jzyr ibﬂ/B@)l 5d

B 17 iy Sy -Bibaropmidieo B it A, 5000

IH, 6.98 (m 2H), 7.10 - 7.30 (IH, tautoneric forns
anflaf QhABBS ) marnét Qs (@cribkl for7ex§Q1£1e 20 @55& Ho;(aroganecarbonyl-

t ayt oner | or ns t ame

r 6#%%%%%%%%{@%@.’ ¢ ﬂ‘ﬁa?-ﬂ)fsetbﬂ 1 %ms%lyt p4dihydro-

r BHallﬂiﬁd&o@Qﬂ-ﬂlﬁd@lCﬂrEﬁé waf prepmkd E?O&hﬂﬁlc?claﬁropanecarbonyl 1,4,5,6-
iRl A ISL 0o ReNZORINE BB ity P 5 b o1

3€@Wﬂ33<ﬂndﬂnbﬂﬁwmhﬁhﬁdddﬁybpoeG%HLn1dazo[4,5-f]|ndol-

6-one I n an anal ogous manner as described for exanple

20 5- ethy% Ké%S (4-fl uorobenzenesul fonyl) -

| M§: 31 .40 QH%O pyrrol o[ 3, 4-c] pyrazol -3-yl]-7,7-di m
et hyl -5, 7- di hydro-3H i m dazo[ 4, 5- f]|ndol 6 one was

P D 2 S GRS 2SRt Y o s i s 61D,

( AR4)(ngnid), 3.78 (q, 2H), 4.55 and 4.65 (s, 2H, rotamers), 4.92 and 5.01 (s, 2H,

Syl s R B Pl o

dta(umrlc_folmg_}g 1275 () H), 11339 apd 136B)br, 3H7 bvg ‘qiutcm;{;nc forms)
445(8 2H), 4.58 (s, 2H), 7.05 and 7.26 (s, IH two
uto neri.c fornms), 7.47 (m2H), 7.26 and 7.62 (s, IH,
meric forns), 8. 01 (m 2H), 12.45 and 12.70
5 Ethyl-7,7-dimethyl-2-[5-(2-thiophen-2-yl-acetyl)-1,4,5,6-tetrahydro-

pyrrolo[3,4-c]pyrazol-3-yl]-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 20 5-ethyl-7,7-dimethyl-2-[5-(2-
thiophen-2-yl-acetyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-c] pyrazol-3-yl]-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one was prepared from 5-(2-thiophen-2-yl-acetyl)-
1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazole-3-carboxylic acid (Al13) and 5,6-
diamino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one (Al).

MS: M = 461.1 (ESI+)
'H-NMR (400 MHz, DMSO): § (ppm) = 1.19 (t, 3H), 1.31 (s, 6H), 3.77 (g, 2H),

4.02 and 4.07 (s, 2H, rotamers), 4.51 - 4.98 (s, 4H, rotamers), 6.98 (m, 2H), 7.10
and 7.28 (s, 1H, two tautomeric forms), 7.40 (m, 1H), 7.50 and 7.62 (s, 1H, two
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(br, I'H two tautoneric forns), 13.20 and 13.52 (br,
IH, two tautoneric fornms) Exanple 26

WG2bhyd48%, 7- di met hyl -2- (1, 4, 6, 7-t et r ahydr o- t PCDPR20861G02477

[4,3-c] pyrazol-3-yl)-5,7- dihydro-3Himdazo [4,5-f]

i ndol -6-one I n an anal ogous_g&nner as descri bed for
exanpl e 20 5-ethyl -7, 7-di net hyl - 2-
(1,4,6,7-tetrahydro-thiopyranol 4, 3-c] pyrazol -3-yl)-5,7
- ghiuborsleres Birnk)yi1032 Qhd. 12:82f (1 HN dkoBed Forﬂ@sanarr%%?ﬁé?g), 13.25 -
f 4,6, 7-tetrah drg-fhloqxrano[4,3-c]pyrazo e- 3-
c;%%{}ﬁ’it%utameﬁcf Anggtamer

5, 6-di am no-1| -ethyl -3, 3-di met hyl -1, 3-di hydr o-i ndol - 2-
ope (ALry MB: M= 368.3 (ESI+) 1H NWR (400 Mz, DMSO):
dfp‘ﬁ%—: 1.19 (t, 3H), 1.30 (s, 6H), 2.92 (s, 4H),
35-1®ptenyl Zv-dingethd-2-55- (2ioplen 7 yleavdtyl)- Ba,5(G tetdahlydrowo
t i LB Z _7 i B3Rt L -6

¢ BH OB R Sl ? SRR S glfirafl {8} grone
tautonmeric fornms), 12.96 and 13.00 (br, IH two

t BU40 BRdldgouk Ahdfer BX abfRtiBelfor example 20I 5—:I)’soplropyls-7,7t-cr1]irr|1eth?ll—2-

2 M- PRy b i B s -4l plrasol 3y -5.7

i ditipdroe3ldrimidazo pis-fivad ch gontse n?nnpfepa&dd&sﬁf iSedthi@hen-2-y1-
- -di - i 0 . .

SO Bl SRR U RIS b cotbpric 96yl ey 56

R iy O {OPreRY )3 Rt g~ idityden-prdsbarcet (Rekbm

4, 6-di hydro-I| Hthieno[ 3, 4-c] pyrazol e- 3- carboxylic

id (Al
%M‘%rﬁ%cﬁﬂ‘gg&)hw -3, 3-di net hyl -1, 3-di hydr o- i ndol - 2-
one (Al). MS: M= 354.2 (ESI+) 1H NVR (400 MHz, DVSO):
d = , ] 1. 30 ( 6 .15 ( 2H).,
e Bk gl Gsds oot b5 Qrlimy 16l Bk 2Bt .0
t GuZdmetimersprind) ; 4.98 38T andaiie8h 458 (i IH)WO98 (m, 2H), 7.10 -
1238 QIR | GuloBfelR) fordR- iR CBameld) 74030 16B] 7.50 - 7.65 (11,
tauton?eqﬁ ?orms and rotamers), 12.40 -12.80 (1H, rotamers and tautomeric
forms), 13.20 - 13.55 (1H, rotamers and tautomeric forms)

Example 25
5-Ethyl-2-[5-(4-fluoro-benzenesulfonyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazol-
3-y1]-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 20 5-ethyl-2-[5-(4-fluoro-
benzenesulfonyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-c]pyrazol-3-yl]-7,7-dimethyl-5,7-
dihydro-3H-imidazo[4,5-f]indol-6-one ~ was  prepared from  5-(4-fluoro-
benzenesulfonyl)-1,4,5,6-tetrahydro-pyrrolo[3,4-c] pyrazole-3-carboxylic acid
(A14) and 5,6-diamino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-one (A1).

MS: M = 495.2 (ESI+)

'H-NMR (400 MHz, DMSOY: § (ppm) = 1.18 (t, 3H), 1.31 (s, 6H), 3.76 (q, 2H),
4.45 (s, 2H), 4.58 (s, 2H), 7.05 and 7.26 (s, 1H, two tautomeric forms), 7.47 (m,
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2- (4, 6-Di hydro-I Hthieno[3
4-c] pyrazol - 3-yl)-5-isopropyl -7, 7-di met hyl - 5, 7-

walRtvgdosas8H- i mi dazo [4,5-f] indol-6-o0ne I n an BOHERPYO&I802477

manner as described for exanple 20

2- (4 6- di hydr o-1 Ht hi eno 60

3, 4-c] pyrazol - 3-yl)-5-i sopropyl - 7, 7-di net hyl -5, 7- di hyd
ro- 3H—inidazo[4 5- f]indol -6-one was prepared from

421% %@@ kit d NEENRb3adiofleP¥ 1532 88.81 (£2HROXYS Afand 12.70

H& am'pﬁ@ltpmegé freapy LB20andilaee by 1H, tveifamiemeisiaons)
2 one (A4). MBI M= 368.1 (ESI+) 1H NMR (400 Mz,

) (ppm = 1.29 (s, 6H), 1.44 (d, 6H), 4.02 (s,
Mme (s, 2H), 4.57 (m IH), 7.09 and 7.34 (s, IH
tMthwnm&mmthylf-z;(m;s;—tZtraaﬂydamdhmpﬁran()&,s -klpyrdz0b3-yl1)-5,7-

TRy« IH), 13.05 (br,
I‘ﬁ;“féalie nellc?azg?iﬂ do?o%n(}g)ound according to fornula I,
formula | wherein, Rl is hydrogen; alkyl, alkenyl or

aiMﬂyA 2| JHORE %Jhn%?'aq alstorled RrkeRY gleprzoab léﬁgfl/bi&methyl -2-

or sever times ni.t

81 | oggﬁtra}v_d}:pb thllsnt)#rtggg on%@ylézqg}(ﬁml) 5 7CEhé3)YF1FP- 3 -1rn1dazo'[4 5-
:@fr@bNG&JdéY\lzés- epM@@ﬂ‘d&h)l@(@)’-‘cetra%?ﬂ “DiopyraMti@3QY|drtazole-3-
Zﬁ(r)-%}%}lﬁl i ?ildk b)ané 'gkésglg%réyo 1 etéz ?O%hmetwg %hydro indol-2-

- GiAL). - P(O) (al kyl)-, -NH, -N(alkyl)-, -O or -S-;
R4 is al kyl, wherein said al kyI s opti onal | y
substituted one or several times by hal ogen, hydroxy,
aMéo M= 368-R 658l&) koxy, ani no, al kyl ami no, di al kyl ami no,

-C(OHor -CCONH 2; aryl, wherein the aryl is

ORT LN |0 185 DI e3d8?ppm L PSS A LTS, 61, 2.92 (s, 410),
3.75 (m, 2H), 3.99 (s, 2H), 6.97 and 7.29 (s, 1H, two tautomeric forms), 7.37 and
7.63 (s, 1H, two tautomeric forms), 12.63 and 12.68 (br, 1H, two tautomeric
forms), 12.96 and 13.00 (br, 1H, two tautomeric forms)

Example 27
2-(4,6-Dihydro-1H-thieno[3,4~c]pyrazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-dihydro-
3H-imidazo[4,5-f]indol-6-one

In an analogous manner as described for example 20 2-(4,6-dihydro-1H-
thieno|3,4-c]pyrazol-3-yl)-5-ethyl-7,7-dimethyl-5,7-dihydro-3H-imidazo[ 4,5-
flindol-6-one was prepared from 4,6-dihydro-1H-thieno[3,4-c]pyrazole-3-
carboxylic acid (A15) and 5,6-diamino-1-ethyl-3,3-dimethyl-1,3-dihydro-indol-2-
one (Al).

MS: M = 354.2 (ESI+)
'H-NMR (400 MHz, DMSO): § (ppm) = 1.18 (t, 3H), 1.30 (s, 6H), 3.75 (g, 2H),

4.02 (s, 2H), 4.09 (s, 2H), 6.98 and 7.28 (s, 1H, two tautomeric forms), 7.38 and
7.65 (s, 1H, two tautomeric forms), 12.70 (br, 1H), 13.00 (br, 1H)




by hal ogen, cyano, nitro, am no, hydroxy, (Q Cralkyl,
(Cl1- &al koxy, hal ogenated (Q Cral kyl or hal ogenat ed
w@ abe/133%1 koxy; heteroaryl, wherein the heterpPer/gP2006002477

optionally substituted one or several tinmes by alkyl;

cycl oal kyl; orheterocyclyl;_ g2 is hydrogen or alkyl;

R3 is hydrogen or alkyl; or alternatively R2 and R3

formtogether with the carbon atomto which they are
Efaagdledg a (Cs- Ctcycl oal kyI ri ng, X is a single bond,

rin 5 to 7 nmenjpered
S%C'%Mf%&dr%fﬂé%%?z%ﬁa Ipyrieelt D Repome- i R
hdihpdioadId+imidazd e fidellloyorel ect ed from oxygen,
nitrogen or sulfur and the remaining ring atons being

carbon atons, wherein said ring A can be optionally
smbeni rotlegousneapnes ewedeicribedrefor ngaaiplkgzl 20 &nad6-flibydid1H-

r ict c
5 ﬂh@lo{ﬁsai@{zm@%zgg 9IRS AHRR 7Z§1§H CHZJP 1547085 0: 30 iBfidazo[4,5-
‘%@é}) Q18| , wasc( pyepesse| ofiprey| 46 C@(&@Oﬂ&éﬂ@wéﬁw ]pyrazole-3-
(ﬁ&l@)xyh@l‘hﬁd neABe nyhd S')BQﬁeﬁhlﬁiot NRoplPHYS, 3lc§m@ﬂfyl-‘? @aéhhydro—
??lgbt g once or tw ce with halogen, alkyl, oxy,

al kyl am no, di al kyl am no, cyano,
tr| fl uoromet hyI or trifluoronethoxy,

MS: M = 368.1 (ESI+)

10 'H-NMR (400 MHz, DMSO): & (ppm) = 1.29 (s, 6H), 1.44 (d, 6H), 4.02 (s, 2H),
4.09 (s, 2H), 4.57 (m, 1H), 7.09 and 7.34 (s, 1H, two tautomeric forms), 7.34 and
7.63 (s, 1H, two tautomeric forms), 12.55 (br, 1H), 13.05 (br, 1H)
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-C(O-(CH 2)n-heteroaryl, -C(O -NH phenyl, wherein the
phenyl is optionally substituted once or twice with

whaloegesags al kyl , al koxy, nitro, am no, al kyl anP@DEP2006/002477

di al kyl am no, cyano, trifluoronethyl or
trifluoronmethoxy, or -S(O %ﬁfhenyl wherein the
phenyl is optionally substitited once or twice with
hal ogen, al kyl, al koxy, nitro, am no, alkylan no,
di al kyl am no, cyano, tri yl or
trifluoronethoxy; nis ﬁigﬁggggﬁgnd al
phar maceutically acceptable salts thereof. 2. The
CP”F’OHQ%BQE&%&bHEn%t%thﬁhH\Il wherein ring Ais a5
red saturated ring optionally containing one
or two heteroatons |ndependently sel ected from oxygen,
nitrogen or sulfur ar@' t he remaining ring atoms being

carbon atons, whereinlsaid rlng A carqbe optionally
substituted one 6k§fg$ » % b . 3. The
conpounds according to ¢ I's hydrogen
or al kyl, wherein s&id y substituted
once by -Y-R4; Y is 3 S|ng eb et erocycl yl ;
R is alkyl: R3 isplkp; X is a singlé bond; ring A
iIs ab5to 7 menbered saturated ring optionally
containing one or two heteroatons i ndependently

sel ected from oxygen, nitrogen or sulfur and the

remai ning ring atonms bei ngooankdn at ons,

wherein,

R! is hydrogen;
alkyl, alkenyl or alkynyl,
wherein said alkyl, alkenyl or alkynyl is optionally substituted one
or several times by nitro, cyano or Y-RY

Y is a single bond, -C(O)NH-, -C(O)N(alkyl)-, -N(alkyl)C(O)-,
-NHC(O)-, -NHC(O)NH-, -NHC(O)N(alkyl)-, -NHS(O),-,
-S(0),NH-, -S(0);N(alkyl)-, -S(O),-, -5(0)-, -C(0O)O-, -OC(O)-,
-C(0)-, -P(0)(alkyl)-, -NH-, -N(alkyl)-, -O- or -S-;

R* is alkyl, wherein said alkyl is optionally substituted one or several
times by halogen, hydroxy, alkoxy, alkoxyalkoxy, amino,
alkylamino, dialkylamino, -C(O)OH or -C(O)NHy;

aryl, wherein the aryl is optionally substituted one or several times
by halogen, cyano, nitro, amino, hydroxy, (C;-Cy)alkyl, (C;-
Cy)alkoxy, halogenated (C;-Cy)alkyl or halogenated (C,-
Cy)alkoxy;

heteroaryl, wherein the heteroaryl is optionally substituted one or

several times by alkyl;

cycloalkyl; or
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wherein said ring A can be optionally substituted one
or several tines by alkyl, and if said ring A contains

wor@cnig4sHgen, said nitrogen can be optional | yPCT/EP2006/002477

substituted once by -CH2-phenyl, -C(O -cycl oal kyl,
-C(O-heterocyclyl, -C(O-( 2) n- phenyl, wherein the
phenyl is optionally substitUted once or twice with
hal ogen, -C(O)-(CH 2)n-heteroaryl, -C(O -NH phenyl,
wherein the phenyl is optionally substituted once or
twice wwth al kyl, or -S(O) 2-phenyl, wherein the phenyl
i s optional | yhetanpeyclybut ed once or twi ce with hal ogen:;
and nis 0 or 1.4. The conpounds according to claim1,
whereinh Rl, R2 and R3 are alkyl; X is a single bond,

ring W is a 9sbiroseeonididd, preferably 5 to 6
nmenbeg’ed, satiyhﬁdr@gerfd)rr@kﬂgpti onal |y containing one

het er oat om i ndependent |y sel ected from oxygen,

nitrogen or sulfur and the remaining ring atons being
car boor aeomsiyelyRéned R’ faindtogéther witl the dadboapttororavhich they

substituted %gatqgch&%?@ab%)t&,gg%lf ¥ingj kyl, and if said

ring A contains one nitrogen ntrogen can be
optionally substituted once by -CH2-phenyl,

X is a single bond, ~-CHz- or -C(alkyl),-;

ring A is a 5 to 7 membered saturated ring optionally containing one or
two heteroatoms independently selected from oxygen, nitrogen or
sulfur and the remaining ring atoms being carbon atoms,
wherein said ring A can be optionally substituted one or several
times by alkyl,
and if said ring A contains one nitrogen, said nitrogen can be
optionally substituted once by
-CH,-phenyl,
-C(O)-alkyl,
-C(O)-cycloalkyl,
-C(O)-heterocyclyl,
-C(0)-(CH,),-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen, alkyl, alkoxy, nitro,
amino, alkylamino, dialkylamino, cyano, triftuoromethyl or
trifluoromethoxy,
-C(0)-(CHy)y-heteroaryl,
-C(0O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with halogen, alkyl, alkoxy, nitro, amino,
alkylamino, dialkylamino, cyano, trifluoromethyl or
trifluoromethoxy, or
-5(0),-phenyl, wherein the phenyl is optionally substituted once
or twice with halogen, alkyl, alkoxy, nitro, amino, alkylamino,

dialkylamino, cyano, trifluoromethyl or trifluoromethoxy;

n 10,1 or 2;
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WG iwst1og488 ed once or twice with hal ogen,

-C(O-cycloal kyl, -C(O -heterocyclyl, -C(O-(CH
2) n- phenyl, wherein the phenyl is optionally

- C( O PCT1ZEP2006/002477
2)n-thienyl, -C(O-NH phenyl, wherein the phenyl is
optionally substituted once or twice with al kyl, or
-S(O) 2- phenyl, wherein the'éﬁenyl is optionally
substituted once or twice with halogen; and n is 0 or

1. 5. Th onpounds _accor dj o.claim1, wherein Rl
is hfﬂﬁ@ﬁ@?ﬂawﬂé}lﬂﬁﬂn}’ a%ﬁ%ﬁab‘%%a atihareé{tkyl is optionally
substituted once by -Y-R4; Y is a single bond; R4 is

et erocycl yl ; s al kyl. . [ kyl; X is a single
Eond;tfg‘éﬁ‘&m%i)%ﬁécf%rdg’ggxf 181&%12%%1 ed saturat ed
hydr eiegrbon isiafgtos, mEmbered syotaierbring epiatialy cergaiging gne or
5, selected ASh Bl delRBte@fs ;
7770 et oy 7SRRI R fiom o sispesp o
-yl ) -5, 7- di hydfe-asriths aeénipg e pionHdRsIgsaghng: atoms,
;, gi- r? get hg Lly%_'elfjeﬂn Eh,icﬁrdriﬁ%h?]hﬁ agysgﬁ%ndulyrsﬁmiaaea ode ¥ Jevéral
- ydr o- 3H ni dazo] 4, 5-f]indol - 6-one;
5,7, 7-Tri net |t,1§rpe_sgy(1{kyl4, 5, 6-t et r ahydr o- cycl opent apyr azo
| -3-yl)-5,7-di hydro- 3Him dazo [4,5-f] indol-6-one;
;£ Bl oot HhTBL D i bltafnh; fmbihd ahyr o- cycl opent ap
R

razol -
1

is hydrogen or alkyl,
wherein said alkyl is optionally substituted once by Y-R%

Y is a single bond;

R* is heterocyclyl;

R? is alkyl;

R® is alkyl;

X is a single bond;

ring A is a 5 to 7 membered saturated ring optionally containing one or

two heteroatoms independently selected from oxygen, nitrogen or
sulfur and the remaining ring atoms being carbon atoms,
wherein said ring A can be optionally substituted one or several
times by alkyl,

and if said ring A contains one nitrogen, said nitrogen can be
optionally substituted once by

-CH;-phenyl,

-C(0O)-cycloalkyl,

-C(O)-heterocyclyl,

-C(0)-(CH,),-phenyl, wherein the phenyl is optionally
substituted once or twice with halogen,
-C(0)-(CH,)y-heteroaryl,

-C(0)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with alkyl, or

-S(0),-phenyl, wherein the phenyl is optionally substituted once

or twice with halogen; and

n isOor 1.
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di hydro-3H i m dazo [4,5-f] indol-6-o0ne;
7,7-Di et hyl -5-propyl -2-(I, 4,5, 6-tetrahydro-cycl opent a

W@ooaaa8488- yl ) -5, 7- di hydro-3Hi m dazo [ 4, 5-f ] PCT/EP2006/002477

i ndol - 6- one;

5-1sopropyl -7, 7-di nethyl -2-(1, 4,5, 6- tetrahydro cycl ope
nt apyr azol - 3- yI) 5, 7- dlhydﬁg‘BH-lnldazo [4,5-f]

i ndol - 6-one; and

t74i’ah mac%h o1 g%3§ S;{ugg%lcllaxmﬁ Whelpegr?pyl) 2-(1,4,5,6-te

3-yl )R 5R7artl Ry dr o- 3k dlkjldazo [4, 5-f] indol - 6- one;

5 Et hyl -7, 7- 3.(4,5,6, 7-tetrahydro-| Hindazol -
I?ys 7- dlﬁiggo §g§|n1dazo [4,5-f] indol-6-one;

5 | sdﬁ?gdbyl 75 75 & frevemshered, prpfasaly 5 1o 6 mpenhlyaied shtuidtertiang

é °|7 3[; ?/rle% h35/| o tl@i%ﬁlm) Pﬁt%ﬂf‘;n% Hh@ﬁ@t@roﬁlﬂ)n@ﬂcﬂegérﬂﬂﬁhy @elé%@et%e

t ,rahydr o- | Hi rfboéé ST‘YgeSL%IPPg‘?P oFSgif ingﬂ}%‘?ﬁs FFmNinH%erlg atom

4,5-f indomeﬁgﬂﬁﬂn aficins,

% 7,7- %rleth 5 7ft trah 9 Qd -IJ-

5, 7- di hydr o- X uégéigh[ng,%ca}lfe Oﬁg’ ag/sglhg u%é ﬁ@rge eral

conpounds acdun@ﬁwgmnt claim1, wherein Rl, R2 and R3

are al kyl; Xgig 1@53?& f‘x%ﬁ ch?tgﬁiLs oftditfd r%glg sAid' rﬁtrg e%éaﬂ bh

nmenbered saturate contal ni ng orre het {'er oar
|ndependentlfP@éP@b@%@“ﬁP@ﬁpé%ﬁ@é , nitrogen or sulfur
and the renalamggﬁkhﬁg atons bei ng carbon at ons,
wherein Saldné388 be optionally substltuted one
or severaltims §Y%W and if said ring A contains
one nitrogen, CQQV&eMnkwd@en can be optionally

substituted opg) by, ChignANGA%bin (hEbR %S BBhLH -
substituted once or twice with halogen,
-C(0O)-(CH,),-thienyl,
-C(O)-NH-phenyl, wherein the phenyl is optionally substituted
once or twice with alkyl, or
-5(0)z-phenyl, wherein the phenyl is optionally substituted once
or twice with halogen; and

n 1sOorl.

5. The compounds according to claim 1, wherein

R! is hydrogen or alkyl,
wherein said alkyl is optionally substituted once by -Y-R%
Y is a single bond;
R* is heterocyclyl;
R is alkyl;
R’ is alkyl;
X is a single bond; and

ring A is a 5 to 7 membered saturated hydrocarbon ring.
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whaloegesiss - C(O) - (CH 2) n-t hi enyl,

-C(O-heterocyclyl, -C(O-(CH 2)n-phenyl, wherein the
phenyl is optionally substituted once or twice with

- C( O - NH phenpCT/EP2006/002477
wherein the phenyl is optionally substituted once or
twice wwth alkyl, or -S(O 2-phenyl, wherein the
phenyl is optionally substifUted once or twice with
hal ogen; and n is 0 or 1; The conmpounds according to

claim?7, selected fromthe, grou onsi sting. of : - 3
6. E1 T CompaidracsRyring.to Rile: S Eod RGPS BEP-sogy ting of
p]gyrazol-S-yI)-S,?- di hydro-3Him dazo [4, 5-f]

i ndo] - 6-.0ne; :

2-( 5%%'3%??%%’-‘3’ 251 35ty AE oY gRP apyazol- 35y - dibydro-aH
i n- 3inyid)zch4,6tfhipHel76-Bneidi met hyl - 5, 7- di hydr o- 3Hi mi dazo
[4,5-/] indol-6-one; . )

5- Et Ry IDimerhi 2t hol -totrghy dso-dHrindatql-anx e d- iy 3 o1 o

[ 4, 3rGlRyd[i Biffndol-§loheS, 7- di hydr o- 3H-i mi dazo[ 4, 5-/]

i ndol - 6-one; 2-(5-Benzyl-1,4,5,6-tetrahydro-pyrrol o[ 3
4- c] pyr7arahedn¥h) (556 -ttahydib- cyclopentapyrazol-3-yl)-5,7-dihydro-
dinﬁagyjng,7- hgrdrq:_H-Lnidazo [4,5-/] indol-6-one;

5- Et Ay Iddzolb R HRgeL P, 4, 6, 7-tet rahydr o- t hi opyr ano|
i4’ng’;) l_fgii(@%f’-'dirﬁéﬁéw-z(E4,§;6‘3{eﬂ¥ﬂ§cﬁb3t'yclbpéﬁt9@%%fc65yi!-b,7—
2- ( 5dibydtmpHeimidesdt.bdlipdolt6-ang, 6-t et r ahydr o- pyrrol of 3
,4-c%p razol -3-yl) - 1).5.7
5- et Ayt Dimcthrt mrerdiyl-26 1.3 fyehedreiclapgaizByaza-y j)-57-

I ndoly1f4eN8H-imidazo[4,5-f]indol-6-one;
5- Et hyl-2-{5-[2-(4-fl uoro-phenyl)-aceryl]-4,5,6,7-tetr

Iah yd |5©Iéd)}%:|ﬂ'0pﬁf-732—@l\ilﬂ£:ﬂ;,}f82¢},ﬂwcﬁ—tkmaﬁyciroh}ydﬁpmtg{pmqhé -yl)-5,7-

-5, 7=di - 351 17, daa: i< 5=/ hi ndol - 6- one;

5-Etﬁywﬂf¥?g€F2£$?)osgﬁggﬁEgﬁggﬁﬁbonyl)-4,5,6,7-tetrah

ydro-|r _8. (b 4nFohbRy i diRe R3] 1,4,5,6-tetrahydro-

27,774l Bne*%ﬁ@ﬁ?f.%f*%‘?‘ﬁ dro- flp?%ﬁ"d%zé [z, Y
cyclopentapyrazol-3-yl)-5,7-dihydro-3H-imidazo[ ,5-f]indol-6-one;
5—Ethyl—7,7—dimethy1—2—(4,5,6,7—tetrahydro-1H—indazol—3—y1)—5,7—dihydro—
3H-imidazo[4,5-f]indol-6-one;
5-Isopropyl—7,7—dimethyl—2—(4,5,6,7~tetrahydro—1H—indazol—3—yl)—5,7-
dihydro-3H-imidazo[4,5-f]indol-6-one;
7,7-Dimethyl-5-(3-morpholin-4-yl-propyl)-2-(4,5,6,7-tetrahydro-1H-
indazol-3-y1)-5,7-dihydro-3H-imidazo[4,5-f]indol-6-one; and
5,7,7-Triethyl-2-(4,5,6,7-tetrahydro-1H-indazol-3-yl)-5,7-dihydro-3H-
imidazo[4,5-flindol-6-one.

7. The compounds according to claim 1, wherein

RY, R? and R® are alkyl;
X is a single bond; and
ring A is a 5 to 7 membered saturated ring containing one heteroatom

independently selected from oxygen, nitrogen or sulfur and the
remaining ring atoms being carbon atoms,

wherein said ring A can be optionally substituted one or several
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W@ 2006188488 Ny dr o- | Hpyr azol of

/11 ndol - 6- one;
5-Et hyl -7, 7- di net hyl - 2-[ 5- (nor phol i ne-4-car bonyl ) -4, 5,

4,3-c]pyridin-3-yl]-5,7-di hydro-3Him dazo [4, 5-/]
i ndol - 6- one;
5- Et hyl - 2- [ 5- (4-f | uor o- ben&dyl ) -4, 5, 6, 7-t et r ahydro- | H
pyrazol o[ 4, 3-
c]pyridm3-yl]-7,7-djnmethyl -5, 7-di hydro-3H i m dazo
[4 5-/] i nddimebyalky o,
2- (4, 6- Di hyGha-if dad HheA 0pBaks ohpyitespeh - Bidijrogenetample- 7

i ng: mét gxle optlonalijy su%gutute% oncg:f))(;lazo [4.5-71

5- Et hyl -7, 7--d]H‘§qtheylyl-;2 [ 5-(2-thi ophen-2-yl -acetyl)-1,4

, 5, 6-tetrahy V.
3 4-c] pyrazolg;r@g WQ{J‘Q’@ di hydro-3H i m dazo [ 4, 5-/]
i ndol - 6- one;-C(O) heterocyclyl,

2- (4, 6-Di h. ygrer )l(dﬂgjﬁ%&ﬁwﬁeﬁlmﬂfe@h@hﬂ%@tmw sopro
pyl -7, 7- di met hyI di h dro m dazo [4,5-/]
i ndol - 6- one: substituted once or 1ce W1 aloge

3- (5- Et hyl - 7cj(od1,(@12myt}nﬁrybxo 3,5,6,7-tetrahydro-i m da
zo[4,5-/]ind 1is optionally substituted
4, 6-di h. ydr o%(ﬁﬁp% r% en;‘]gwkere]np%re yelSSC)Pclacl)rI'1 ?Joyxsyl iC

aci d (2, 6- di etdeydr pivisayith-allglvioge;

> ELhyl -2 [ 5 6] ARy bptidnally ButBtitueéd @it
ydr o- >|c/Jyrro|[ 0[53.621 -bHaty D WARRELE DR PhehRY bptidnally i e

c] pyrazol - 3- 91‘]W19'3W1ﬂé|hﬁ1§$q¥’yﬁndj 7-di hydr o- 3Hi m dazo
[4,5-/] indol- one

3-(5-1sopr op 7-di met hyl - 6- oxo- 3,5, 6, 7-tetrahydro-i
m da®o[ 4, 5-/1° 011

2-yl)-4,6-di hydro | H pyrrol o 3, 4-c] pyrazol e- 5- carboxyl

I ca d émpgl.}r%fe épyljdﬂ‘i%% ¥al 7a§Héé€ed fAdH the group consistin
h

- | 4%@)’&%?1@%?@6’1)9}(?44&70’[ rahydrotpylre?rpoqz 3- g%p razo?%—ylyS

3, 4- %@MQ@%@&I&&M [4,5-f[mdblydng- 3H i m dazo[ 4, 5-/]

i ndol one. 9. A process for the preparation of the

C g NP opLsi B e iyl g, a1k @rdhydis D diyngotod4, 6+®p}}nd1n13f))r}b|51|€§h
the step n ornmul a

f or nﬂlﬁeﬁpgﬁhcgpgcfﬂ%% I%T%Z(ggrgpﬁgﬂggG%%\?e t he

si gni % #ﬁ}ygci ﬁﬂe%ﬂyliasz4v§ 6 Vr{eﬁé}ﬁi‘d% A Wrﬁfbl@{él(?)oﬂpmd 3-

of f
yb)-5,7- dlhydro -3H-imidazo[4,5-flindol-6-one;

2-(5-Benzyl-1,4,5,6-tetrahydro-pyrrolo[3,4-c] pyrazol-3-yl)-5-ethyl-7,7-
dimethyl-5,7-dihydro-3H-imidazo[4,5-flindol-6-one;
5-Bthyl-7,7-dimethyl-2-(1,4,6,7-tetrahydro-thiopyrano [4,3-c]pyrazol-3-yl)-
5,7-dihydro-3H-imidazo[4,5-f]indol-6-one;
2-(5-Cyclopropanecarbonyl-1,4,5,6-tetrahydro-pyrrolo [3,4-c}pyrazol-3-y1)-
5-ethyl-7,7-dimethyl-5,7-dihydro-3H-imidazo[4,5 -flindol-6-one;
5-Ethyl-2-{5-(2- (4-fluoro-phenyl)-acetyl]-4,5,6,7-tetrahydro-1H-
pyrazolo|[4,3-c]pyridin-3-yl}-7,7-dimethyl-5, 7-dihydro-3H-imidazo[4,5-
flindol-6-one;

PCT/EP2006/002477
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formula 111, wherein ring A has the significance given
above inclaiml1l and Zis -OH, -d, -H -Ow or

why@eosssBenzot ri azol e, to give the conpounds oPCT/BPI006/602477

| formula I, b. isolating the conmpounds of fornula I
andc. if desired, converting the conpounds of fornula
| into their pharmaceutical?y acceptable salts 10. A

pharmaceuti cal conposition, containing one or nore

conmpounds acc ing to clai i

phar ﬁﬁéﬂﬂr%_ﬁ%&@u élée&ngqsgl%él)y i—%lg’g %f"ts‘?. rg%ﬁ%rra%ﬁ{'w tn
phar el [4pad] ppadindsyll i7ghdinuom-& hidiydonsHdmigsoé5-
ponpﬁgggg Qgcprd|ng toclaims 1 to 8, for the

i nhi BIRECER S t unor growth. 12. The use of a conpound

accor.di 2] Qi

500001 4 9_ k81T X5 4 RioBphdiRe-4-BEL SR BF UtcraBfdro-1H-

correspglgl?ng ljrlrleéll%% rgtsO or .th i.n?]i?}g)im' & .0 a1tt’r;[8r

of ovpprazaia4 Trerude-ori e BB RIS b B Lo

clains_1 to 8, as anti - [ [
5-Ethyl-2-[5- (4—%uoror1{3é:nz%§d?—l4:,g ,g,l}-%gtlrﬂgfd?cg?p]t—f%irazolo (4,3-
c]pyridin—3-yl]-7,7—dimethyl—5,7-dihydro—3H—imidazo[4,5—f]indol-6-one;
2—(4,6-Dihydro—1H—thien0[3,4—6]pyrazol-?)-yl)—5—ethy1-7,7—dimethyl-5,7—
dihydro—3H—imidazo[4,5-f]indol-6—one;
5-Ethy1-7,7-dimethyl-2-[5—(2—thiophen—2-yl-acetyl)—1,4,5,6—tetrahydro—
pyrrolo|3,4-c]pyrazol-3-yl]-5,7-dihydro-3H-imidazo [4,5-flindol-6-one;
2—(4,6-Dihydro—1H—thieno[3,4—c]pyrazol—3-yl)-5—isopropyl—7,7—dimethyl—
5,7-dihydro-3H-imidazo[4,5-flindol-6-one;
3—(5—Ethy1—7,7—dimethyl-6—oxo—3,5,6,7—tetrahydro—imidazo[4,5—]‘]indol—2—y1)—
4,6-dihydro-1H-pyrrolo[3,4-c]pyrazole-5-carboxylic acid  (2,6-diethyl-
phenyl)-amide;
5-Ethyl-2-[5-(4-fluoro-benzenesulfonyl)-1 4,5,6-tetrahydro-pyrrolo(3,4-
c]pyrazol—3—yl]-7,7—dimethyl-5,7—dihydro—3H—imidazo[4,5—f]indol-6—one;
3—(5—Isopropyl—7,7—dimethyl—6—oxo—3,5,6,7—tetrahydro—imidazo[4,5—ﬂindol—
2-yl)—4,6-dihydro-1H—pyrrolo[3,4-c]pyrazole—S-carboxylic acid (2,6-diethyl-
phenyl)-amide; and
5—Isopropyl-7,7—dimethy1—2—[5—(2—thiophen—2—yl-acetyl)-1,4,5,6-tetrahydro—
pyrrolo[3,4-c]pyrazol-3-yl] -5,7-dihydro-3H-imidazo[4,5-f]indol-6-one.
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9. A process for the preparation of the compounds of formulaI according to

claim 1 comprising the steps of
a.  reactinga compounds of formulaII,

formula II,

wherein X, R}, R? and R® have the significance given above in claim 1,

with a compound of formula III,

0 N—
v NH

—
™
formula II1,

wherein ring A has the significance given above in claim 1 and Z is -OH,

-Cl, -H, -OMe or hydroxybenzotriazole,

to give the compounds of formula I

R
Os N
Y N\ /N\NH
X N =
RY R® :

formula I,

b.  isolating the compounds of formula I; and
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12.

13.
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C. if desired, converting the compounds of formula I into their

pharmaceutically acceptable salts

A pharmaceutical composition, containing one or more compounds
according to claims 1 to 8, together with pharmaceutically acceptable

excipients.

A pharmaceutical composition, containing one or more compounds

according to claims 1 to 8, for the inhibition of tumor growth.

The use of a compound according to claims 1 to 8, for the manufacture of

corresponding medicaments for the inhibition of tumor growth.

The use of the compounds according to claims 1 to 8, as anti-proliferating

agents.



