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i WPSHY 6A00as based on the object of finding n&¢aIEP2008/004154
conpounds having valuable properties, in particular

t hose which can be used for the prepara- tion of

medi canents. 10 The present invention relates to

compounds in which the inhibition, regula- tion and/or

nmodul ati on of HSP90 plnmlazodamidesdefivatihes nore to
pharmaceuti - cal conpositions which conprise these
conpounds, and to the use of the conpounds for the

tr eghEBEGR {gqﬁlpggng anm@ﬂw@ NHSP90 plays a role. 15

The correc onf'ornmation of proteins in
cells is ensured by nolecular chaperones and is

cri The aventiontviees bagrd an itled obfect befirding Indve| wmpbemdmbaving
protein synthesis and degradation. Chaperones ar
i npbaltlahlze prepertiesein RAtCAEr 8ipsstWiighcadda Hegd fcarrteelp@ﬁ%ara-

- %}T%ﬁt for exanple, cell 20 proliferation
and apopfno& FI y and Morinoto, 2000; Smth et al.,
1998; Smith, 2001). Heat shock proteins (HSPs) The

cells of a tissue react to external stress, such as,
f or TBa MRgsent imgtion reltes koserpoundsl it waishdhe rfybitigp, regula-

i I BTG AR sy SO oD e HERE: ByBlorgRirE RO frarmaceut

knoyd commsteitidrizewhi@hBorfifidde theae l@oﬁﬁp&ﬁid@Sana tSse usd bethe

activation of HSPs protects the cell agai nst damage

i ni eorapedndsy fardba treatment ebdis¢azevinswhigh dibRIAPEYSth©le.
restoration of the physiological state and results in
a stress-tolerant state of the cell. Besides this

or i Phaabtréctickiny %had:d?ﬁé\h@éﬂng@f ﬁf@fé]ﬁ@irﬁ@éi%f@@ﬂs@?’ed)wy

HSPs agai nst extérnal stress, further 1 nmportant

c hapeteneart enaperoms and is critical for the regulation of the equilibrium
between protein synthesis and degradation. Chaperones are important for
the regulation of many central functions of cells, such as, for example, cell
proliferation and apoptosis (Jolly and Morimoto, 2000; Smith et al., 1998;

Smith, 2001).
Heat shock proteins (HSPs)

The cells of a tissue react to external stress, such as, for example, heat,
hypoxia, oxidative stress, or toxic substances, such as heavy metals or
alcohols, with activation of a number of chaperones which are known
under the term "heat shock proteins” (HSPs).

The activation of HSPs protects the cell against damage initiated by such
stress factors, accelerates the restoration of the physiological state and
results in a stress-tolerant state of the cell.

Besides this originally discovered protective mechanism promoted by
HSPs against external stress, further important chaperone functions
have also been described in the course of time for individual HSPs

under normal stress-free conditions. Thus, various HSPs regulate, for
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35 have al so been described in the course of tine for

i ndi vi dual HSPs under nornml stress-free conditions. _
TR0V 5Yus HSPs regul ate, for WO 2008/ 155001F°C/EF2008/004154
PCT/ EP2008/ 004154 -2 exanpl e,-Zorrect folding,
intracellular localisation and function or regu- |ated
degradation of a nunber of biologically inportant

proteins of cells. HSPs forma gene famly wth
i ndeYRENRE, cpsiest fldiagcinyaplbgar oealisatian andiyciisnicsregu-

he eiaPeg et L8 BB bRl et SR s et
£ L, B SRRl b o S
0! SRRBRISHLC AARIEN A BERLARAdIREA!R S Bhilbag (FREnaming

revi ew, or exanp yte et a

al . andﬁ%suﬂcﬁtlendaﬂmh therfamiilyoi cairitied apt es thmbahlseﬁglagemole-
in the nechani smof the cha_})s_égne dependent. protein

f ol BHiRg WalINt AT RIABIRI? 61 Broiandtichihses. For

exanple, incor- rectly folded proteins result in

aggLeaM he&aﬂfdi{;’%é’ée%' é}evﬂaislégl”:ﬁﬁ Tn%gﬁ‘éﬁf‘ﬁrgﬂgiﬁ%fdﬂ%gslegnreview,

progression in Case€ o mer’s ease,

di s&amnmpsle Fytetliehat. 0ROB1;sImith @tal., ngg@)r Teetdguetdmnent of
folding may also result in loss of wld-type function,

whi mereaﬁsr\wghﬁnsaa%gbtﬁ\%ﬁ@éh@m1snhfafdhpecaa|p9rqrtez;qependent

| at g%t%' f%gﬂ @Eoﬁ‘l‘&dchBFBfé}eOlBé’%&ﬁ‘Jl u{ S0G bgé(;bs £ BB Sncor-
al s6 ascri bed rmportance’in i Seases.

Therextigrfeldedf plbteﬁﬁ@remﬁt in Iag@lr@@étidmsf progdin i neurodegenera-
expression of certain HSPs correlates with the stage
of Hy@ gregressian o the pase of /(\baﬁretmw%ﬂissase powodiseaseopr

T99 “%%%03‘92%3’@% gﬁ? of Bhotsin tofdtng W@ég?ésgg ntloss of

f actilthgpe HERIBNPIAH cart Phee tHe cordetuencelof aritrfettly regu-
oncogeni c s@%nal - ling at hways in the cell and certain

nat {@ted mpieeuwiat §H%WVWQ QgiGRd SUnGligni b- iting activity
target HSP90 has led to the concept that inhibition of
t heHSHecare also ascribed great importance in tumour diseases. There are,

for example, indications that the expression of certain HSPs correlates with
the stage of progression of tumours (Martin et al., 2000; Conroy et al.,
1996; Kawanishi et al., 1999; Jameel et al., 1992; Hoang et a!., 2000;
Lebeau et al., 1991).

The fact that HSP90 plays a role in a number of central oncogenic signal-
ling pathways in the cell and certain natural products having cancer-inhib-
iting activity target HSP90 has led to the concept that inhibition of the func-
tion of HSP90 would be sensible in the treatment of tumour diseases.

An HSP90 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG),

a derivative of geldanamycin, is currently undergoing clinical trials.

HSP90

HSPI0 represents approximately 1-2% of the total cellular protein mass. It
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30 tion of HSP90 woul d be sensible in the treatnent of

t Lseases. An HSP90 i nhibitor, 17- <
P P2008/004154

a\wpqﬁ@r/nldn@?ﬂ demet hoxygel danarryc:| n (17AAG), aCT/E 20 °

deri vative of gel dananycin, i s3current| y under goi ng

clinical trials. 35 HSP90 HSP90 represents

approximately 1-2% of the total cellular protein nass.

It VWO 2098/1 5001 P / P2008/ 0041ﬁ -3 1S _usu ”P{ in il
t he'STsURTEIN NEioRyofia,diniRl 1adhe Cghgnpds é‘§§%“d?’:§’?’e‘ﬁ QA Ruitipli-
a nyht bihroteifs, téb Qéllélfé’é %hﬁﬁeroﬁ%s‘{@éé e’f@r ERamPRPFraNe$997).
(see, for exanpl e, I's essenti al

f or HSIﬁ’@O\AsteaBenlyaldbr thel \htall’(y\rmfmajlse(t(oahg et 200200 hnand plays a
s a, ke rolein onse to. | ar .stress 3/

P ot e Shihe isprass IO PelRNETeS G isteastior hatrBRRY pidteins

h

o o WRBES ARGk Foiiflg NasBAH RRIIRIS 67 BxtcHAbiRRs, S a5, for

f ol ebkengbm heat mcmkem ordeg do egsibreotheodriginal fotdingoni prevent
(Smth et al 'Sl'ggre are al so indications that

HSPagdregatien pﬁﬁmr&ﬁ%@ mihretet . 19%nst 10 the
ff
T oEfieR e AN BidiCAnsfihaP HIRRIS ' iRBAHafEL A Bl aBhinst

( Ruthizesfteutsl ofintlitaiic g lplr@éumé@l?&hroulgh atdictionrof ifdSPEt protein
al so has a regulatory inportance. Under physiolo |caI
conidingsauseRPydhe rbgativpRulher ord adimide 14K
endﬁ%@tﬁﬁ@ﬁ'ﬁ £90'37d sl H%Hﬁgg?rx .IBof%ﬁc Uﬁ#@r ﬁ&rs‘i(ﬂSQical

cel ance or ensuring

cont@iditdna) HSPY0 N ethen §vithf its/ RGOS u@ ihené énGMplasmatlc
pr ot eins. These can be divided into three gr oups

r eceaiicyiusn fGRPSOdeplave shisiarimithe, cellhqlamee far ensyriggithe stability

ELP%@%I ec?ﬁgrgﬁ gfp%fgrl o?@ﬁ?ﬁ ﬁ?&"”sc@@"‘ﬁgg plr&Qnsa'ﬁeQe can

exapp desidedirad GtheRYPoaps: trb@ept@t@forls\ténom BotRohés Ber/Thr or
tel onerase hTERT. Each of these proteins takes on a key

r ol Wresing kinaseg dfaexempde ERBAR2 IBGH b 4 DKA@N l&Kbﬁﬂféaﬂ col-

unghiof 3t puol bioteios, Syl 88 TolGRatl anlBRd 53 r the cata-

lytic subunit of telomerase hTERT. Each of these proteins takes on a key

role in the regulation of physiological and biochemical processes of cells.
The preserved HSP90 family in humans consists of four genes, cytosolic
HSP90a, the inducible HSPA0B isoform (Hickey et al., 1989), GRP94 in
the endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the
mitochondrial matrix (Felts et al., 2000). It is assumed that all members of
the family have a simitar mode of action, but, depending on their localisa-
tion in the cell, bind to different client proteins. For exampie, ERBB2 is a
specific client protein of GRP94 (Argon et al., 1999), while the type 1
receptor of tumour necrosis factor (TNFR1) or the retinoblastoma protein
(Rb) have been found to be clients of TRAP1 (Song et al., 1995; Chen et
al., 1996).

HSP90 is involved in a number of complex interactions with a large num-

ber of client proteins and regulatory proteins (Smith, 2001 ). Although pre-
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HSP90a, the inducible HSP90P3 isoform (H ckey et al.,

1989), GRP94 in 25 the endoplasmatic reticul um (Argon

eW0aj008/136009) and HSP75/ TRAPI in the mt ochondiGTAFP2008/004154

matrix (Felts et al., 2000). lLt4is assuned that all

menbers of the famly have a simlar node of action,

but, depending on their localisa- tion in the cell,

bind to different client proteins. For exanple, ERBB2

i s aisBneleealdridetalsi leavie ototet beecafcidiieal b(o@hg(mcaaltemenments
unour necros

1550 R 5 RO ] ST R T
beeﬂa@%’w?éﬁngg%éneﬁéF@Bsgﬁﬁgidééﬁl gﬁeﬁhgpﬁrﬁn%gf}mcnon

Che IS I NvOo
of obHﬁ;leo iATberamety ehal. wl 397: Stebbige atany 1987). @fccordiagny

pr ot ns and regqul at or protel ns (Smth, 2Q01
Al 't 'ﬁr@%% ngiend UP@@#?E?*W%PD@&RMFOMU&%%

o ogﬁ@'ﬁf mﬁwealﬁﬂér%aﬂér‘( %eﬂ@ﬂﬁr’[eﬁﬁ?{}ﬁ ég?rwﬁj@ sis, The binding of

experinents nves

ai dAJP résulty ircthestoamnbatign @b Bytorgidalediendr syraatise, |hav|e|ch the two
|ncrea3|ngly been abl e to deci pher details of th
chapPlelesmiial gesraion cgm@fmt@sﬁg@e CPPERGE vithLoNS a@wther gggact as a

arpeRURR s ontparid CREREMELPSATLARROR "2

1997), with dinerisation be| ng i nportant for ATP
hydrol ysis. The binding of ATP results in the

f or Hexovem HSP20 inhibitars di mer structure, in which the
two N-term nal domains conme into close contact with

e , v ; ,
(Pr S0P e Pt AsP B Bt Se o il ER RorERidfbne
Theahsamiyciokagith e ddBhSSUndEhdbimysntOahe géldima\n&y’cﬂlﬁi Origi-
wer e benzoqui none 15 ansanycins with the conpo

her By dhe rﬁvedﬁ@ngwagmuaﬁt pbﬁn@hypemrambgpblafné "Which had
wnt SReh I Red PRt o RARRN PRAIALXPE Shdddiin %?%Hétecfed

V- Smmhg@gmana@téet qa@&se)d with them (Uehara et al.
1985).

Later, a strong antitumoural activity was demonstrated in vitro (Schulte et

al.,, 1998) and in vivo in animal models (Supko et al., 1995).

Immune precipitation and investigations on affinity matrices then showed
that the principal mechanism of action of geldanamycin involves binding to
HSP90 (Whitesell et al., 1994:; Schulte and Neckers, 1998). in addition,
X-ray crystallographic studies have shown that geldanamycin competes for
the ATP binding site and inhibits the intrinsic ATPase activity of HSPS0
(Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma-
tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a consequence, client proteins are
degraded via the ubiquitin-proteasome pathway.

The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin
(17AAG) showed an unchanged property in the inhibition of HSPS0, the

degradation of client proteins and antitumoural activity in cell cultures and
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20 Later, a strong antitunoural activity was
denmonstrated in vitro (Schulte et al., 1998) and. i
%

YOI el nodel s (Supko et al., 1995). Im?EHéEP%OBmO‘”S“

preci pitation and investigatiels on affinity matrices
then showed that the principal nmechani smof action of

gel dananycin involves binding to 25 HSP90 (Witesell

et al., 1994; Schulte and Neckers, 1998). In addit] o%

X- r Byxenagseti tupgramadelssiSrinuls atakel o lreliandet al, 1999), but

ol B B TR ERe Kot A R PR PR et al
( Pr odoDoTARG i@burrei:ﬂ?ﬁhd@ﬂjdﬁﬁg?Ehas@lllI_&il]nic_alﬂ%é.. Thi s
prevents the forma 30 tion of the nultinmeric HSP90

COMRL@iticoM 4 Pnaiérécﬁfue%s%ﬁbbbtief li{esé 'leszﬁib'itlad 38yisnagrapane

for client' proteins. a cohsequence, client proteins

ar ev-Ste g@nadetlaviR as-if celdi rgalignant phenebspensf fimoblaats. (Kren
| d L n_derivati 17- . .

ol | 51 i o2 120k eehd Sk Radiirgidaprades alarged rhene

dog SAPOReInPaRRFEbsadlents o FIB00 Ifthifhn (5eiie 48

act 1998y X-raycelbtatioftaph&sstadie s\WaV20 WIS B0 tadiCiEb Bk viise
08/ 0041 54 -5 in xenograft tumur nmodels (Schulte et

al , binggdo the N-terpninal domain 9d ISPy and iakibds §ie ntensie | v
I [ . LCl I d ' P t all
o PRty B e da T O Ce aace 1111 et i i cal

trials. 5 Radicicol, a macrocyclic antibiotic, |ikew se
exhi bited revision of the v-Src and v-Ha-Ras-i nduced

mal h@ﬁ@ﬂho@ﬁ?ggﬂébﬁﬁﬁcs%f theRicRPh ATty EWIRg t@theaAfrPItﬂﬂamfg

Zhao et al, 1 Radi ci col degrades a | arge nunber o

si gaidé opthet HERS Oawraologhe &N gyeasss inHsRIeria nHietoumarine,
(Schulte et al. 998). X-ray crystall i.c studj.gs
havBO LR, Risisadne chioviRimiral nde BETA i T d ifiSr
N-t grdifdin IISPB0RNSH tHESBERzfnbMdUaRkAsyERE drd FddiSES,
which bind to the N-terminal end of HSP90. (Marcu et al., 2000b).

The inhibition of HSPY0 by novobiocin results in degradation of a large
number of HSP90-dependent signal proteins (Marcu et al., 2000a).

The degradation of signal proteins, for exampie ERBB2, was demon-
strated using PU3, an HSP30 inhibitor derived from purines. PU3 causes
cell cycle arrest and differentiation in breast cancer cell lines (Chiosis et
al., 2001).

HSP90 as therapeutic target

Due to the participation of HSP90 in the regulation of a large number of
signalling pathways which are of crucial importance in the phenotype of a
tumour, and the discovery that certain natural products exert their biologi-
cal effect through inhibition of the activity of HSP90, HSP9Q is currently
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ATPase activity (Roe et al., 1998). As is known,
antibiotics of the counmarine type bind to the ATP
bwodoesgissdd site of the HSP90 honol ogue DNA gy Pa&IER2008/004154
bacteria. The coumari ne, nOVO%I ocin, binds to the

car boxy-term nal end of HSP9O, ~i. e. to a differ- ent

site in HSP90 than the benzoqui none ansanyci ns and

radi cicol, which bind to the N-term nal end of HSP9O0.

( Map&irg qéstal-as QQ@Q@!)tagg@ fdih@el dévdpbirhent &fa PG t%érapeunc

novob|00|n results in degradation of a |large nunber of
HSPagetdpleshiers etsdlgi&@99r ot ei ns (Marcu et at, 2000a).

The degradation of signal proteins, for exarrpl e ERBB2,
wasT be poineipst rrmcednism ofa&idh oiagleltlﬁﬁ’@mybmhnﬁm and radicicol
derjved frompurin PU3. cau se§ﬂ25 ce| cle arr

andnnamdreérteﬁﬂnrapl.nen ot PG SEACE o dbe AT hifging STE at the
Igﬁtéfrﬁm%? n@lof 'th@g%]tém aiRh %%Hggﬁtrlﬂﬂﬁ{ drf oiItﬂF\Qﬁttnnsm

parti €ipation o e regu

of ATPatg acnwtgbef HEP90Ysenallor ergnipid, mv@xdsorwbu @Iu afif $997
cruci al . inportance in the phenot ise of a . tunmour

theStﬂbémﬁ/@w VAR E’@nﬁaﬁtﬁul%@ur 9%k dehibition et dhe AtTrFea%e ac-

o ) PRI AL L Bk gy e

PCWOE'H%Q@B/OQ%%SPQE)%eb@bBUWIp@’@& e@m@ﬁ causey €liert prgeins to
for the devel opnent of a tumour therapeutic agent

( Neldn@grgogtegsadatiornge)the vhiguitin- ntotgassorﬁ@cnaéwghﬁﬁe for

"o criingle, AERBRAA doo8! RefandRhal nfoh° The tRatpgot of
ATRuphdsH déﬂlsSﬂlflﬂﬁHSPQUhﬁhsthbtserTé%UHth @@l@cﬁ»&e t8gradatibAioT im-
and the resultant inhibition of the intrinsic ATPase

act pemant pptaisrbaving denddroentak impodancs kdmseersses wich as cell
ST OB e B iRt G oo A o a0 et ittbsses
t heareeRsdqlidritRiereulated RARATAUNE $séd dof axavpre, Hitein et al,
2001).
An attractive rationale for the development of an inhibitor of HSP90 is that
a strong tumour-therapeutic action can be achieved by simultaneous deg-
radation of a plurality of proteins which are associated with the trans-

formed phenotype.

In detail, the present invention relates to compounds which inhibit, regulate
and/or modulate HSP90, to compositions which comprise these com-
pounds, and to methods for the use thereof for the treatment of HSP30-in-
duced diseases, such as tumour diseases, viral diseases, such as, for ex-
ample, hepatitis B (Waxman, 2002); immune suppression in transplants
(Bijlmakers, 2000 and Yorgin, 2000); inflammation-induced diseases
(Bucci, 2000), such as rheumatoid arthritis, asthma, muitiple sclerosis, type
1 diabetes, lupus erythematosus, psoriasis and inflammatory bowel dis-
ease, cystic fibrosis (Fuller, 2000); diseases associated with angiogenesis

(Hur, 2002 and Kurebayashi, 2001 ), such as, for example, diabetic reti-
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10 formation of an HSP90 heteroconpl ex, which causes

' eins to wundergo degradation via th
%égﬂ’%{l?{?gtrot easone pat hway (see, for exanple FCT/EP2008/004134

Neckers et al., 1999; Kelland ét al., 1999). The
treatment of tunmour cells with HSP90 inhibitors
results in selective degradati on of im 15 portant
pr ot ei ns havi ng f undanmen |rrportanfe for processes .

Sumpgg b d1aeMFNRAUPINAE, G Qj’ﬁetrpégﬁj@%q WROWE angjedengsis, infec-
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deregula h tunours (see, exa n et
aI gene@@lﬁlﬂr) (Ré&brﬁ@t at, twaco2/0ecoat Deglairm:ofelralt KeO 99/51223;
| opnent an inhibitor of HSP90 is that .a stroné;
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aré associ {7 &S FO RS no ype

25 fbnndt%ranhterithal ﬂégbuetiﬁ am@pemhomrfmlr@éue$8trehlow
gg’ounds whi ch i nhi regul ate and/or nodul ate
§) 0292d8mposi ti ons whi ch conprise these com

PouALS I BRfloh AIENAAE «f fle LOEoH3E LORPERAd Btcdiiffa to the

di sgason for il priteQRFLSE nGrred) celis a@@[nsﬂbxiﬁ@tyamﬂs@d by
hepatitis B (V\axrmn 2002); inmmune sSuppression in

t rfaﬁm@n@thesapy( ngﬂﬁﬁmfﬁuge indseasas whergincorregooyetein folding
[ [ [ B 0
R e e e e R O e

1 dtbeiferit-JhKeb gistiast NBURtRges ASREhaPhe ' AWitler, Hum. Mol.
i nflammat ory bowel dis 35 eaSe; cystic fibrosis

(F@e@et, ‘[23)01(3)07 aﬂgéaEr@éZeits@Toail dtred. Mat if\cadgiSeyehds? ¥4,

gﬁ?&gwﬁ‘ikgpg‘?f ‘gcjtr?ﬁb?]y%\)% 982001%?5%@%@%{)08/ 004154

- 7 nopat hy, haemangi onas, endonetriosis and tunour
géjogenesn s, infec- tious diseases; autoi mune
£503/72730tasetribes pronecoopandsemndetheasse thereof for the

treatment of GRP94 (homologue or paralogue of HSP90}-induced dis-
eases, such as tumour diseases, where the cancerous tissue includes a
sarcoma or carcinoma selected from the group consisting of fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chor-
doma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymphan-
gioendotheliosarcoma, synovioma, mesothelioma, Ewing's tumour, leio-
sarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebaceous gland car-
cinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarci-
nomas, bone marrow carcinoma, bronchogenic carcinoma, renal cell carci-
noma, hepatoma, bile duct carcinoma, choriccarcinoma, seminoma, em-
bryonic carcinoma, Wilm's tumour, cervical cancer, testicular tumour, lung
carcinoma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-
noma, glioma, astrocytoma, medulioblastoma, craniopharyngioma, epen-

dymoma, pinealoma, haemangioblastoma, acoustic neuroma, oligodendro-
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generation (Rosen et al., WO 02/09696; Degranco et al.,
WO 99/51223; 5 Gold, US 6,210,974 Bl); fibrogenetic

diveaserssolguch as, for exanple, sclerodermati thcSyEp2008/004154
pol ymyositis, system c | upus, %l rrhosis of the liver,
keloid formation, interstitial® nephritis and pul nonary
fibrosis (Strehlow, WO 02/02123). The invention al so
relates to the use of the conmpounds according to the

10 bipagt hw%%ir\é@ém%hﬁweﬁér%rﬁﬁ} h&ltoBlas H?r‘etﬁ%bla%t@r%! Rikae-
toxFcity caus by’ chenot herapy, and to the use in

di sedsdgmphene, imgltplkeanyeipned, elaidenktibngs macroglobulinaemia
aggr eq?ati on is, a principal causal factor, such as, for
exafpf &eayy chpinddiseasut zf el dt - Jakob di sease,

Huntington's or Al zheimer's (Sittler, Hum Mol. 15

Genet., 10, 1307, 2001; Tratzelt et al., Proc. Nat.

AcalyO Qi 727 BRfurrhore H83iseWitnglusefdfithetomlpounds mentioned
Biol. Chem, 276, 45160, 2001). WD 01/72779_descri bes

pur thege BdrpHimtigatmrntiai¢irakdiseasesovharethe ya! pathogen is

srotel e o' GBS of he BN 8 Py Tlepatis tee B
whenhepiatits 1§pe e rintiserizas vHAcEIRE ladeasvitus, SRIFEESBINlex type |
carci noma sel ected fromthe gr oup consi sting of

fi btib3¥rlbdieapes pipIsitysnt (HEVpbs saBisnelague, thinovirus, echo-

anol s BT BB ARRY Bl AB RO (R SRS e agns, papova-
| ynpRad) ogoreibgaiBdiol S &dhasaire@Marbos 0§ Vih @itBvirus, Coxsackie virus,

mesot hel ifoma, Ewing's tunmour, |eio- sarcom, _
r habdomyoBiEus aneasles vovs gabellauiras, prlivctiagt homeaniewnuno-

s e L Rl B bR AT LA EAPAFRIGE virus type 1

adeqigayci nona, syringocarci noma, sebaceous gland car
30 cinonm, papillary carcinom, papillary
adenocar ci nomas, cystadenocarci- nomas, bone marrow

oty SR o Rk B M= S e o & gentioned
S eniHReaM, foP BR MY AR SRIC WHIB th&rdd late HIdibgical GRP94

cervical cancer, testicular tunour, lung 35 carcinons,
smadtthvilyl dauses @ncamoumne negctisinad de individualopretein transport from

ﬁgh{lﬁge%@c?@%%hc &é}w%%gc%gg{yo ﬁcgrfnr%?cvghoxic stress, recov-
ery from malnutrition, recovery from heat stress, or combinations thereof,
and/or where the disorder is a type of cancer, an infectious disease, a dis-
order associated with disrupted protein transport from the endoplasmatic
reticulum, a disorder associated with ischaemia/reperfusion, or combina-
tions thereof, where the the disorder associated with ischaemia/reperfu-
sion is a consequence of cardiac arrest, asystolia and delayed ventricular
arrhythmia, heart operation, cardiopulmonary bypass operation, organ
transplant, spinal cord trauma, head trauma, stroke, thromboembolic
stroke, haemarrhagic stroke, cerebral vasospasm, hypotonia, hypogly-
caemia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

trophic lateral sclerosis (ALS) or neonatal stress.
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dynoma, pineal oma, haemangi obl ast oma, acoustic neurona,
ol i godendro WD 2008/ 155001 PCT/ EP2008/ 004154 -8
oVOAS/ 158 ngi oma, mel anoma, neurobl ast ona, ~ PCT/EP2008/004154

retinobl astoma, |eukae- ma, Fgmphoma, multiple

nyel oma, Wal denstrom s macr ogl obul i naem a and heavy
chain disease. 5 WD 01/72779 furthernore discloses the
use of the conpounds nmentioned therein for the

t r ebin@ne V\E? O 72417 Sleseaibes thekee of enefiactive apaeudgéa

typ @R S R Bt R GBI, D Rt it R ghane
var jnged kabsaflRMe Celuar rdRiiBA %0 FnBtfderhitPRate iAGa tissue site in
(HSV-1), herges sinplex type Il (HSV-11), cattle

pl agnéndividuabbyritaatmeshof thei calls, atitbe dosueisite métsghe £8BP94
tial vi RS il | i . - Vi
YA S AP CEP ST R b o

Coxsg@khR extdritInat AMIPSeqUicdnteel NBRE REoH It b isEhkahicstate is
virus, polio virus, human i muno 15 deficiency virus

t ypehanged, where dnel subseguaniisoieesiic coeditipnis puefetafpethe con-
e AR il SORTIA ) S350 RaRalpler Syl
Mo dyb &k 'o%@raﬂ’éﬂ?w‘?%ﬁrdié‘ﬁulﬁ%%‘é‘rﬁ‘bg?a& 8h&gtieA! o . 5?(Q'aunsplant, Spi-

activity causes an inmmune reaction in an in al,
pr obhali cortd tenspa riedd taumbahstrele dplcsibegmboliestroks, dlraemor-

recqvery from hypoxic/anoxi c stress, recov- ery from .
ol FIAGHY BHOHE. GXSRIPLFJSGSPAITh P OkTiadpagiycaeinia, status epi-

compi-rat,d ; , / : ' LSyt e
CypePapus T bR oty SknidiFiEnle!® fRyigbEgens DLl dis
assodent Ritheirhdr'sidisesps edumtirgften's disemepamyotmophid lateral scle-
endopl asmatic reticulum a disorder associated wth |

i sc?%?é‘%rf% Yeraanataistrass, ebwperathe fisswe sitedsdoe doprefigsue

thef&r'?aetrgﬁs?ﬂér‘}lter associated with ischaem a/reperfu-
sion is a consequence of cardiac arrest, asystolia and

del ayed ventricular 30 arrhythm a, heart operation,
cargi gpul nonary bhypass, operation, organ
. Kamal et al."in Trends in Molecular Medicine, Vol. 10 No. 6 June 2004,
describe therapeutic and diagnostic applications of HSP90 activation, inter
alia for the treatment of diseases of the central nervous system and of

cardiovascular diseases.

The identification of small compounds which specifically inhibit, regulate
and/or modulate HSP30 is therefore desirable and an aim of the present

invention.

It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-
erated.

In particular, they exhibit HSP90-inhibiting properties.

The present invention therefore relates to compounds according to the

invention as medicaments and/or medicament active ingredients in the
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transplant, spinal cord trauma, head trauma, stroke,

t hromboenbol i c stroke, haenorrhagi c stroke, cerebral
vagms@agpoohypot oni a, hypogly- caem a, status PCT/EP2008/004154
epil epticus, an epileptic fit,_qanxiety, sch| zophreni a,

a neuro 35 degenerative disorder, Al zheiner's disease,

Hunti ngton's di sease, anyo- trophl c lateral sclerosis

(ALS) or neonatal stress. WD 2008/ 155001

PCThicRa29e 8t 8R4/b? profhyldisat the s@ diddaces dhdirsbiel desof com-

the use of an effective anount of a GCRP94 protein
nod@loangs a‘C@r)rdHh@thH@plawaln’ﬁlmeQﬁtha pmemraamm‘ afprarmaceutical
cha ent c IU. ar. ,r eact

O oGttt B A oG et B 168 36k Bedeind alsayo a
tr eg)frﬁ@égs ot tﬁ@ﬁeﬁﬁ’ﬁérﬁ citthé @@ld ol I§§H§e§hﬂ1ﬁ:h%drfél£e|&)%k% the ad-

protein nodulator in order that the _
act invintsgrationcéldne orsmomcc@asednd@acs@rdmgm thetipventionato a

a subseqguent c r ctiopn Lo an ischaemc state is
charﬁ’@i’ﬁﬂy eéje?L @h@)’%@ UBWF{}F’Q‘&’FTaem c condition is
preferably the con- sequence of cardiac arrest,

asystolia and del ayed ventricular arrhythm a, 10 heart
operlae loest or ratieopoiaydredeyg tnypwmajpmaﬂtanospeoaﬂsgdur example a

transpl auma, head. tr ,_Stroke,

t r ORBERRSOETIESs PROIE AT HaruBRUS TSgE. 415 GBS igp el pnd
vas osRastas: YR slorﬁb?‘seshw%! MG@?'Ea@s e?tEaAHl?nﬂPhodels are of
| epticus, an epileptic'fit, i'ety,” schizophrenia, a
neunmtdesga& rﬁerr mpereneimtal ihSestigitionsAlvhees trey ;srodldeaamdel for the
Hunti ngt on' s, di sease, rr;/otrophl c lateral scle- rosis
(ALEF eAbBhahaman disease.or where the tissue site is
the donor tissue for a transpl ant. A Kamal et al. in
Trends in Ml ecular Medicine, Vol. 10 No. 6 June 2004,
20 JRRIOR BRT herapeuti c and di agnostic applications of
HSP90 activation, inter alia for the treatnent of

di seases of the central nervous system and of

car eV§5/54485 fUsRRBSERISPI0 inhibition using coumarine or a coumarine
derivative.
WO 03/041643 A2 discloses HSP90-inhibiting zearalanol derivatives.
Other HSP90-inhibiting indazole derivatives are known from
WO 06/010595 and WO 02/083648.

Further literature:
Argon Y and Simen BB. 1999 "Grp94, an ER chaperone with protein and
peptide binding properties", Semin. Cell Dev. Biol., Vol. 10, pp. 495-505.

Bijimakers M-JJE, Marsh M. 2000 “Hsp90 is essential for the synthesis and
subsequent membrane association, but not the maintenance, of the Src-
kinase p56Ick”, Mol. Biol Cell, Vol. 11(5), pp. 1585-1595.

Bucci M; Roviezzo F; Cicala C; Sessa WC, Cirino G. 2000 “Geldanamycin,

an inhibitor of heat shock protein 90 (Hsp90) mediated signal transduction
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§\§eci fically inhibit, regulate and/or nodul ate HSP90
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O 1SF¥ e desirable and an ai m of the preseh{ T/EP2008/004154

invention. 30 It has been fountfl that the conpounds
according to the invention and salts thereof have very
val uabl e pharmacol ogi cal properties while being well
tol- erated. In ?articular, t hey exhi bit

HSPo@s antrinilammaty efects ard inteRcinwith ghuasortiGid FrGepHor in

o ontE el A R ARG Bt ot v
ingredients in the WO 2008/ 155001 PCT/ EP2008/ 004154 -
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Jameel A Skiiton RA, Campbell TA, Chander SK, Coombes RC and
Lugmani YA. 1992 "Clinical

Jolly C and Morimoto Ri. 2000 "Role of the heat shock response and
molecular chaperones in oncogenesis and cell death”, J. Natl. Cancer
Inst., Vol. 92, pp. 1564-1572.



10

15

20

25

30

35

Chiosis G Lucas B, Shtil A Huezo H, Rosen N 2002

"Devel opnent of a purine-scaffold novel class of HSP90

bi nders that inhibit the proliferation of 25 cancer

O%0 P@saR®0l nduce the degradati on of her2 tyrosPAEEP2008/004154
ki nase". Bio organic Med. Chenps_ Vol 10, pp 3555-3564.
Conroy SE and Latchman DS. 1996 "Do heat shock proteins
have a role in breast cancer?", Brit. J. Cancer, Vol.

74, pp. 717-721. 30 Felts SJ, Omen BAL, Nguyen P,

Tr eq@lanishiDONBki6zEB HMokiof tSAkRa 12(HHe MTHano M, Tsujinata T,
HSP9O- r el at ed protel n TRAPIL Is a ni t ochondri al protein
wi t$hamed Aand Manéen dhal99% dpesnesdi significanes of kgrtghock

" peeeRing Bz AR I PatryS B Binlfe b g ropitly 620

Cyféslo(phfagbé 0 ghcek anGINBIPpRMEBARNEETL ance regul at or
(CFTR) - ol e 'WD 2008/ 155001 PCT/ EP2008/ 004154 -12 cul ar

Chaperone conpl ex with gel dananycin stabilises delta

e AR Bk o ERBabe 181 EHESTN. BolaR) B el -
Br andaer Bk, aﬁﬁﬂilﬁrefp KR, quSDP@é@m‘v’M%ﬁhﬁﬁnodﬁ%luatlon of bis-

"Sequence and regulation of a gene encoding a hunan
89- aoeltaidamm@ mefadprcs~nm@ahfpxsdamtrm piafinwsi (IVc@n qralty artive

¥8£q'at'r&ﬁ8{n an%%ﬁ s&ar%&&? %PHggﬁngﬂW SK, Wi

C and Roy- Burman P. 2000 "A novel associ ation between
the human heat shock transcription factor 1 (HSF1) and

pr e , 5

o el a8 S0aR 51, RDGER PR Nvkrs T8 A piolRign B pee
V\br"DTadlthamteCé)QerQsBAanaQQﬁnourlc@hlsbht;ltlomy o 1343dmlaknino
transduction by the HSP90 inhibitor 17-allylamn

7- dEEE RSB ERAARRY N, rasstmhutgtqr@f@?ebgh@@ﬁ B10kiB 90", J
APQRLP S Sncer FRAC Vol 91, pp. 1940-1949.

Kurebayashi J, Otsuki T, Kurosumi M, Soga S, Akinaga S, Sonoo, H. 2001
"A radicicol derivative, KF58333, inhibits expression of hypoxia-inducible
factor-1a and vascular endothelial growth factor, angiogenesis and growth

of human breast cancer xenografts”, Jap. J. Cancer Res. Vol. 92( 12),
1342-1351.

Kwon HJ, Yoshida M, Abe K, Horinouchi S and Bepple T. 1992 "Radicicol,
an agent inducing the reversal of transformed phentoype of src-trans-
formed fibroblasts, Biosci., Biotechnol., Biochem., Vol. 56, pp. 538-539.
Lebeau J, Le Cholony C, Prosperi MT and Goubin G. 1991 "Constitutive
overexpression of 89 kDa heat shock protein gene in the HBL100 mam-
mary cell line converted to a tumourigenic phenotype by the EJE24

Harvey-ras oncogene”, Oncogene, Vol. 6, pp. 1125-1132.

Marcu MG, Chadli A, Bouhouche |, Catelli M and Neckers L. 2000a "The

heat shock protein 90 antagonist novobiocin interacts with a previously un-



10

15

20

25

30

35

20 Res., Vol. 61, pp. 4003-4009. Hur E, KimHH, Choi

SM KimJH YimS, Kwon HJ, Choi Y, KimDK Lee MO,
PevOk20b8/158002 " Reducti on of hypoxi a-i nduced PCT/EP2008/004154
transcription through the rep gssn on of

hypoxi a-i nduci bl e factor-21a/aryl hydrocarbon receptor

25 nucl ear transl ocator DNA binding by the 90-kDa

heat - shock protein inhibi- tor radicicol", Mol.

Phardmepised APP-Krdiny ddh%lﬂ?ﬂ%é’&grboi?méﬂhm‘&s cﬁkhétcﬁaper-
RA, Canpbel | TA, Chandl er SK, Coonbes RC and

Luqﬁﬁﬁl JyRiol160em. (Von 2251 pRobT 18 1E3&M8BMor i ot o R 2000

"Rol e of the heat shock response and nol ecul ar
chaperones in oncogenesis and cell death", J. Natl.

CankRircu MGt SehM@ TWand NeckebHE - 2606h "l@@vd%cm and related
2008/ 155001 PCT/ EP2008/ 004154 -13 Kawani shi K

Shi eewkiarips abdidepletickatd heatishock guetein QQ’aie@emjént signaling

e g L T BRIV Bl ot

patients wth squanous cell carcinoma of the
esophagus", Cancer, Vol. 85, pp. 1649-1657. 5 Kell and
LR, Méavkh KG, szm:argBMMPnc]aahrdlsNUh Bagetan € M harg ¥nMackay A,
evabﬁg@%g}{uakggrb mwﬁﬁeréﬁggarcf eﬁb‘an aggrn IEHHBu[mklng
ace iRlRE

AP R il abEsl 6% AR ELY) Cancer
VoI Re§3qup602]:&82232253E. Kel l and LR, Sharp SY, Rogers
PM Mers TG and Workman P. 1999 "DT-di aphor ase

expression and tunmour cell sensitivity to
17-allyl am no, 15 17-denet hoxygel dananyci n, an

i nhNsckenis lofSehudte Efoand Masaraaugiol, 1999 "Reldanamyeiees
ot 8o a0 i R e S

ity", Invest. New Drugs, Vol. 17, pp. 361-373.

Page J, Heath J, Fulton R, Yalkowsky E, Tabibi E, Tomaszewski J,
Smith A and Rodman L. 1997 "Comparison of geldanamycin (NSC-
122750) and 17-allylaminogeldanamycin (NSC-330507D) toxicity in
rats”, Proc. Am. Assoc. Cancer Res., Vol. 38, pp. 308.

Panaretou B, Prodromou C, Roe SM, OBrien R, Ladbury JE, Piper PW
and Pearl LH. 1998 "ATP binding and hydrolysis are essential to the
function of the HSP90 molecular chaperone in vivo", EMBO J., Vol. 17,
pp. 4829-4836.

Pratt WB. 1997 "The role of the HSP90-based chaperone system in
signal transduction by nuclear receptors and receptors signalling via
MAP kinase", Annu. Rev. Pharmacol. Toxicol., Vol. 37, pp. 297-326.



10

15

20

25

30

35

20 "A radicicol derivative, KF58333, inhibits
expressi on of hypoxia-induci ble factor-la and vascul ar

endothelial growmh factor, angiogenesis and growth of
AUPBHBBPWALL cancer xenografts”, Jap. J. CancePCT/EP2008/004154

Res., Vol . 92( 12), 1342-1351.4/25 Kwon HJ, Yoshida M
Abe K, Horinouchi S and Bepple T. 1992 "Radicicol, an
agent inducing the reversal of transformed phentoype of
src-trans- fornmed fibroblasts, Biosci., Biotechnol.,
Bi ochem, Vol. 56, pp. 538-539. 30 Lebeau J, Le Chol ony

ov GBS BRY o Shb WRKeR g kbt Tor Blas i Wers Prafict

HBLLG 'W@éﬁtifﬁ%ﬁbﬁn &84l sthicGaf ekt Ration af tRETRYP/ABPLSINdIng
phenotype by the EJE24 Harvey-ras oncogene", Oncogene,

Volsitedn tipp HSAHGmMbl21a3chaderone VGeliCat 190, Ap. B8bttfouche
I, Catelli M and Neckers L. 2000a "The heat shock
protein 90 antagoni st novobiocin interacts with a

P SYbRHs .0 I 2005/ 4SSO PETERRRIEA B - Ldtury JE

recogni se domain i'nt tetrm nus

of RdweSthapper Ponand RearBilal 20@henhe AV¢laseZiile pipHSPO0
37181-37186. Marcu M5 Schulte TWand Neckers L. 2000b

" NSV YES scmeleawdar ‘slagtr ovia frapsignk dimerisatpradidhedN-termypal
he QCK i n - n icgnal i ng proteins",
J.ﬁ@anﬁglﬂg%érmgpef‘hgt%?,ﬂ%@ﬁ: q@@?‘%&%-m- 248. Martin KJ,
Kritzman BM Price LM Koh B, Kwan CP, Zhang X, MacKay
A, 10 O Hare MJ, Kaelin C:—\éé Mutter G., Pardee AB_and
Sadree BRM, dyodrempuia.fgBrigarte ladhusy dEoRinRitR \&rand Pearl LH.

Vol 196 St fox A B8 e A BN SPoaE P lEFaperone by
Mormaaintifurfourl @abiotierl [Ganiddl @ind @8danaP9tianty aled. Chem., Vol.

anti-cancer agent: its nol ecul ar’ target and bi ocheni cal
actdds pp. 260-266.

Rutherford SL and Lindquist S. 1998 "HSP90 as a capacitor for morpholo-
gical evolution. Nature, Vol. 396, pp. 336-342.

Schulte TW, Akinaga S, Murakata T, Agatsuma T, Sugimoto S, Nakano H,
Lee YS, Simen BB, Argon Y, Felts S, Toft DO, Neckers LM and Sharma
SV. 1999 "Interaction of radicicol with members of the heat shock protein
90 family of molecular chaperones”, Mol. Endocrinoloqy, Vol. 13, pp. 1435-
1448.

Schulte TW, Akinaga S, Soga S, Sullivan W, Sensgard B, Toft D and
Neckers LM. 1998 "Antibiotic radicicol binds to the N-terminal domain of
HSP90 and shares important biologic activities with geldanamcyin", Cell
Stress and Chaperones, Vol. 3, pp. 100-108.

Schulte TW and Neckers LM. 1998 "The benzoquinone ansamycin 17-

allylamino-17-demethoxygeldanamcyin binds to HSP90 and shares im-



10

15

20

25

30

35

ity", Invest. New Druqgs, Vol. 17, pp. 361-373. 20 Page

J, Heath J, Fulton R, Yal kowsky E, Tabi bi E,

Tovagwensiodr J, Smth A and Rodman L. 1997 " ConPer/EBINS/004154
of gel dananym n (NSC- 122750) _ q@_

17-al | yl ami nogel dananyci n (NSC-330507D) toxicity in

rats", Proc. Am Assoc. Cancer Res., Vol. 38, pp. 308.

25 Panar et ou B, Prodronou C, Roe SM OBrien R, Ladbury

JE, pdrieet bRNgiaadtifiaes bwth"gheld@r%?m%/éﬂﬁ Gamsér Theother. Phar-

hydrolysis are essential to the unction of the HSP90
mol éeatar, haberind 7B RA. vo", EMBO J., Vol. 17, 30 pp.
4829-4836. Pratt WB. 1997 "The role of the HSP90- based
chaperone systemin 35 signal transduction by nuclear

I ecegrhigh HRPHONCCHAPRFENY |§@ér|1élﬂﬂan\éld@ctléﬁﬂp rklméeular chaper-
Annu. Rev. Pharnmacol. Toxi col Vol . 37, pp. 297-326.

V\D ms/mra;@oell mﬁéze@sm@amﬂélmveuatymr@aso@n‘iﬁ)r@anr&dﬁY)
qb , Ladbury JE, Piper PWand Pearl LH 1997

Idé‘rﬁ’t Isc ti'on and structural characterisation of the

ATP/ ADP-binding 5 site in the HSP90 nol ecul ar

chaperone", Cell, Vol. 90, . 65-75. Prodronou C,

Pan&reltkb@FB W@’hﬁﬁﬂlﬁ. 8snd Sﬁatsgasdﬁ 18980MleeiaRshapeatboey: Biol-

er and P ar | 2000 " T
cye @G RpsHet fpov\éar@%? Saigplipterieaip. hamacsiogical
trarp@éﬁém di/HeED SEY the N-termnal 10 donmains"”,
EMBO J. %/ol ?g 4223% 4392. Roe SM Prodronou C,
O Bri en R, Ladbury JE Piper PWand Pearl LH 1999

Struct ur basi or, i nhihjtion_of e HSP
cha SR ToPUnRaT IHaZHARE RSN aﬁniﬁwpeggﬁﬁggscﬁdenﬂﬂca-
and I
260- 9B eIt Ehutn, Aoty (5 1e0, Al gnddag Bihe L ymour
a cagacodi®fadtor revepfaryloBi@0Checal Vel @70t ppn35NaB66¢,
Vol . 396, pp. 336-342.
Stebbins CE, Russo A, Schneider C, Rosen N, Hartl FU and Pavletich NP.
1997 "Crystal structure of an HSP90-geldanamcyin complex: targeting of a

protein chaperone by an antitumour agent”, Cell, Vol. 89, pp. 239-250.

Supko JG, Hickman RL, Grever MR and Malspeis L. 1895 "Preclinical
pharmacologic evaluation of geldanamycin as an antitumour agent”,
Cancer Chemother. Pharmacol., Vol. 36, pp. 305-315.

Tytell M and Hooper PL. 2001 "Heat shock proteins: new keys to the
development of cytoprotective therapies”, Emerging Therapeutic Targets,
Vol. 5, pp. 267-287.

Uehara U, Hori M, Takeuchi T and Umezawa H. 1886 "Phenotypic
change from transformed to normai induced by benzoquinoid ansa-
mycins accompanies inactivation of p6Osrc in rat kidney cells infected
with Rous sarcoma virus", Mol. Cell. Biol., Vol. 6, pp. 21 98-2206.



10

15

20

25

30

35

Schulte TW Akinaga S, Murakata T, Agatsuma T, Sugi noto

S, Nakano H, Lee YS, Sinen BB, Argon Y, Felts S, Toft
DO 8% KEPY LM and Sharma  SV. 1999 "I nteract i di-Td§P2008/004154
radi cicol with nmenbers of the_hgat shock protein 25 90
famly of nol ecul ar chaperones”, Ml . Endocri nol oqy,

Vol . 13, pp. 1435- 1448. Schulte TW Akinaga S, Soga S,
Sullivan W Sensgard B, Toft D and Neckers LM 1998
"Antibiotic radicicol binds to the N-term nal domain of

30 P90 and sh s jnportant biologic activities w.th.

gel 51 Hoyd B TRk TPGETRYES 6upes Breees g andyeRpation
100 I e 0¥y T
ben%gﬁ:lkn%%&aﬁgdg%gg(blgdﬁrgtshipl_'%m}?)’ WOBRTT61

al | Whitaset-L] Midetaighox@g Bledaostats,i MydrisrCE anal M&EkEds anl 1994
shares i m WO 2008/ 155001 PCT/ EP2 008/ 0 041 54 -16
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SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

0 R3
2) N
R N |
N/
R1 H
in which
R’ denotes H, OH, OCHa, OCF3, OCHF,, OBzl, OAc, p-methoxy-

benzyloxy, SH, S(O),CHa, SO,NH,, Hal, CF3 or CHs,
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phar macol ogi ¢ eval uati on of gel dananycin as an
antitunmour agent", 25 Cancer Chenot her. Pharnaco

yajoztﬁ@hss . 305-315. Tytell Mand Hooper %QQ%P2?081004154
Heat shock proteins: new keys to the devel opman

cytoprotective therapies”, Erreﬂ%i‘ng Ther apeuti c

Targets, 30 Vol. 5, pp. 267-287. Uehara U, Hori M
Takeuchi T and Umrezawa H 1986 "Phenotypic change from
trapaforned t ogmal ui noi d

s neconpantaes A AEET WitaRrARERR o SRR nitro-

cel I's infectegyub hBVI’ﬁ@UﬁtOS@'N:mnﬁydrt§atonﬁ@h¢hrc@ﬁ1s|unsubstl-
Biol., Vol. 6, pp. 98-2206. VWD 2008/ 155001

PCT/ EP2008/ 00Wt&dl or mkmdo‘\adlnantnslubsyuned byrﬂuatmdv'a)rr@

G e B BT e e by 6
Neckers Lu~ 188 ifectl toffecRBackrboalfiy ofdectt

HSPBO- pp60v- sdendtet e, dalpAe DA, @dh@l—lei)O(’DAr @mmmomet CONHs,
8525293;“”9 GRRBK BN ALR Stk AN T GERA

Acad. Sci. ONA/@{IKA@,]%O‘RH—IH&%%N%%&&#& E&Nﬂh‘é et

al . 2000 Effects ananyci'n prot'ei n

90- bi nd- ing GONA ,Alldﬂeﬂ' AIRUO@ADAMCQ’DNHM ATk(C@NAA
nonr ecept or pr ot ei n@%o& ne

Vol 164(6), ppkNIYE zélkf‘iléCQMﬁ@ A&SN%@N&A NWOA

Hart|l FU. 200 [ S a
prot ei n-f ol di %‘5"‘{'4'3?55%9“ ;ﬁ‘lkﬂ%@fi{)% g&lﬁﬁlk@% ﬁ%ﬁ”‘égﬁ b
267-273. 20 ZAHKNH%ZCDHWWRNAB(DZSJFERHBAISNWIQEIet NHAr,
SuppreSS| on of RAS and MOS transformation b

radi ci col ", CNEBgNRA', MAAr, NAHegiwr NidHlet, 173.

R* denotes H, A, Ar, (CH.),Het, Hal, CN, NO, NH,, OH, OA,
OAr, OAIKAr, OAlkHet, OAHet, SH, SA, SAr, SAIKAr, SHet,
SAlkHet, COA, COAr, COHet, S(O)mA, S(O)mAT, S(O)mAAT,
S(O)mHet, S(O)mAHet, NHA, NHAr, NHHet, NAA', NAAr,
NAHet, COOH, COOA, CONH,, CONHA, CONAA’,
CONH(CH,) Ar, CONA(CH2)nAr, CONH(CH,)Het,
CONA(CH,).Het, SO2NH,, SO.NHA, SO.NAA',
SO,NH(CHa)nAr, SONA(CH,) AT, SONH(CH2),Het,
SO,NA(CHz)Het, NHCOA, NACOA', NHCO(CH2)nAr,
NACO(CH;).Ar, NHCO(CH,),Het, NACO(CH,),Het, NHSO,A,
NASO,A’, NHSO,(CHa)nAr, NASO2(CHa).Ar,
NHSO2(CH,),Het, NASO,(CH.),Het, NHCOOA, NHCOOAT,
NHCOOHet, NHCONHA, NHCONHAr, NHCONHHet, =0
(carbony! oxygen), OAIKNH,, OAKNHA, OAIKNAA', OAIkOH,
OAIkOA, OAIKCN, CONHAIKNH,, CONHAIKNHA,
CONHAIKNAA', COAIKNH,, COAIKNHA or COAIKNAA,

R® denotes H, A, Ar, Het, AIKAr, AlkHet, COA, CO(CH.),Ar,
CO(CHy)nHet, SOA, SOL(CHz)Ar, SO,(CH,)Het, COOA,
COOAr, COOHet, CONHA, CONHAr or CONHHet,
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SUMVARY OF THE | NVENTI ON 25 The invention relates to

C f the formulal OR3 30 R\ \N '
SROAREES senot oo H, OH OCH3, OCF3, OCHF2, z(E,'J§|°d"3ﬂ“]4154
QAc, p-nethoxy- benzyl oxy, SH, 1$¢0O nCH3, S2NH2, Hal,

CF3 or CH3, WO 2008/ 155001 PCT/ EP2008/004154 -18 R2

denot es saturated or unsaturated nono- or bicyclic

het cycle A 1to 4 and/or S at

houbst s - fencias arenuhodphing oBPRrEhy e ER B M unsuo-

R4 and/ or R, sth’Ute‘Ef‘orCrﬁBhéi R 8-, Eé?@tor%tﬁélﬁsﬂmtéﬂ%y/\ OA,
where the N atomis 5 bonded directly to the adjacent

car bonyl grouPH, RH delddés Hal, Nap, CH, COR, QDKEH,CCO&,

Gy NN SO NSRS R R

10 CONA( Al kHeKRSS A, kOGPAS l
Al kNHCO(\lHZ Aﬁhls—lcé\l CGIW >HE) N%O(CHz)pCN

Al KNHCOAr , Al aﬂlzseéAO(@HgN andApr(UASGRIAEt

e k““smnﬁézﬁrmépnemé“ of EB0lg Unbragpfed o

(CH2) nHet, Habran@h'ed'}!% g b @étom@% wH¥H KA CH; groups
Al kHet Het, SH, SA, SAr SAIkAr
may be replaced by 0, §, 80, SOg NH NMe or NEt and/or,
in addition, 1-5 H atoms may be replaced by F and/or Cl,

Alk' or cyclic alkyl having 3-8 C atoms,

Alk' denotes alkenyl or alkynyl having 2-6 C atoms,
Alk denotes unbranched or branched alkylene having 1-8 C
atoms,

in which 1-7 H atoms may be replaced by OH, F, Ci
and/or Br,
and/or in which one or two CH; groups may be replaced by
O,

Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A, OA,
OH, SH, S(O)mA, Hal, NO,, CN, COA, COOA, CONR®R’,
SO;NR°R’, NR°R’, OCONR®R’ NR°COR’, NR®SO,R’,
NR®CONRCR, =8, =NH, =NA and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1to 3 N
and/or O atoms, which may be unsubstituted or mono-, di- or
trisubstituted by A, OA, OH and/or =0 (carbonyl oxygen),

R® R’ each, independently of one anocther, denote H or alkyl having
1-6 C atoms, in which 1-3 CH, groups may be replaced by O,
S, SO, §0,, NH, NMe, or NEt and/or, in addition, 1-5 H
atoms may be replaced by F and/or Cl,

Hal denotes F, Cl, Bror |,
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SAl kHet, COA, COAr, COHet, S(OmA, S(OmAr, S(OR AAr,
20 S(O mHet, S(O mAHet, NHA, NHAr. NHHet, NAA', NAAr,
NAGE2008/C850H, COOA, CONH2, CONHA, CONAA' | CONH(KSFRZERRApS/004154
CONA( CH2) nAr, CONH( CH2) nHet, _ GENA( CH2) nHet,  SORNH,
SCPNHA, SCR2NAA' ,  SO2NH( CH2) nAr, SORNA( CH2) nAr,
SCO2NH( CH2) nHet, 25 SORNA( CH2) nHet, NHCOA, NACOA'

NHCO( CH2) nAr,  NACO( CH2) nAr, NHCO( CH2) nHet ,

NACG{ CH2) nHet deNBIBSI, 1 ONASCRA' , NHSO2( CH2) nAr

NASOQ(CH2)nAr ( nHef, NASCR(CH2) nHet, NHCOOA,

30 Nﬂ@@g%‘t%z ﬁ%@%{' NHCONHAr , NHCONHHet , =0

(ca bonyl oxyggRdtes KN 4 OAl KNHA, OAl KNHA' ,  QAI KOH,
oAl P oA KEH, aéSﬁHAl%iﬁHz 'CONHAI KNHA,  CONHAI kNAA'

COAlahNI%arm@e\lauMyarsaB@AdemMivesssau% s@éﬁad)@sa&nd—lsteﬁeonsomers

50> %7565 (s inarm st HEPRLA ST YA coom e

CONHA, CONHAr or CONHHet, WD 2008/ 155001
PCT/ EP2008/ 004154 - 19 Ar denot es phenyl, naphthyl or
bi pAéeyhyertimrhretdtesto tve cemposnts of the fmmleor aminselts thereof

SIH agtgla) a gfo%‘%?forﬂ%ﬁ%?%s DSt té%m eq)d 0 fth%@l%{f;@a | and

802 Ra acéYJ CIU&) %%@%wa%%&eé %%teremsomers

O( CtHiQr@NR@R‘armtdﬂs&d (nAH2) , , Het', A, A each,
i ndependent|ly of one anot her, denot e unbranched or
branched al kyl having 1-10 C atons, in which 1-3 CH2

gr O4RBmMpound of the formula li

0 R3
L) XN
| N I
N
R H
in which

R' and R? have the meanings indicated in Claim 1,

and L denotes F, Cl, Br, | or a free or a reactively modified OH

group,
is reacted with R?, which has the meaning indicated in Claim 1,

and/or

a base or acid of the formula | is converted into one of its salts.

The invention also relates to the stereoisomers (E, Z isomers) and the
hydrates and solvates of these compounds. Solvate of the compounds are

taken to mean adductions of inert solvent molecules onto the compounds
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10 may be replaced by 0, S, SO SO2, NH, NMe or NEt

and/or, in addition, 1-5 H atons may be replaced by F
anaLes/163001 Al k' or cyclic al kyl having 3-8 C BEG#E2008/004154
Al k' denotes al kenyl or alkynylq having 2-6 C atons, 15

Al k denot es unbranched or branched al kyl ene having 1-8

C atons, in which 1-7 H atons nay be replaced by OH,

F, d and/or Br, 20 and/or in which one or two CH2

gr amipish fayn e teddmbtual Gttradeive demet Sshaterana-fopexample,
bi cyclic saturated, unsaturated or aro- matic

het'Bpbeyel dhydiategonalcehalates.0 and/or S at ons, which

may be unsubstituted or nono-, di- or trisubstituted by

A QA 25 OH, SH S(OR A HaI NO2, ON, COA, CODA,

Wmaceﬁ@@ﬂﬁﬁlﬁﬁabléﬁ@ﬁvahm&en NRATEER, fo B7the
NR6CONR6R7, = H, =NA and/or =0 (carbonyl oxygen

tsalt@@fdh@somnwndsmpowl@gatcutrm iaule dere rBE yalsceshraaliedypro-
(g”d Nrn 30 %nd/or atons, which may be unsubstituted
HFOMR{UNGS, trlsubstltuted by A, OGA, OH and/or =0

( CaF”r'@;GHYd; dENVARRY, arB@aké%?td%@a‘éan ddh‘i’;%lﬁf&eéﬁthé f6fm@Aa8 which

anot her,” denote H or al kyl having -6 C atons, in
whi hﬂve]baer(]@dg‘remp&h nfay ebemp@la#qé@r Byylcgrougs B|gagoor oligo-
I t1on

P aides ArebeRhiae raRdhreared Mrie GBpia tdve R Bfrec-
or tlve WRBINHSHIBGEIREFAGHGNI154 - 20- m denot es

enot es or 4
These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

The expression "effective amount” means the amount of a medicament or
pharmaceutical active ingredient that causes a biological or medical
response which is sought or desired, for example, by a researcher or
physician in a tissue, system, animal or human.

In addition, the expression "therapeutically effective amount” means an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:

improved healing treatment, healing, prevention or elimination of a dis-
ease, a disease picture, a condition, a complaint, a disorder or of side
effects or also the reduction in the progress of a disease, a complaint or a
disorder.

The term "therapeutically effective amount" also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.
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p denotes 1, 2, 3 or 4, and pharmaceutically usable
derivatives, salts, solvates and stereoi soners 5

t ey Bof/1ssomc! udi ng m xtures thereof in all ratim@sSyEfHes/004154
invention relates to the conpogads of the formula I and
salts thereof and to a proces§“for the preparation of
conpounds of the formula I and 10 pharmaceutically

usabl e derivatives, solvates, salts and stereoisoners
thereof, characterised in that a conpound of the

formula Il 15 OR3 JL NII 20 R in which RlL and R3
hav &or hé ragiaalsngisich ndicaatede timarCbacentheir anebringeact exlepend-
F, d Fr, | or a free or a reactively nodified OH 25
gro6Pt OTeN¢ @RSth& with R2, which has the neaning

i ndi ' ' ; 0R2a 0 ®

for hPyEparidbeiol, Midradiclly'ahl pahafeRASROR 2t onatd the

I nvemgarmgsirelicated drebetforrhila |suriessiexprassyy inBicaled otherwise.
i somers) and the hydrates and sol vates of these

conmpounds. Sol vate of the conpounds are 35 taken to

oo s apbe B 2t Ebebaras ST ot Bifitheg, and

for magwi 293t 2, 6h@i T 8Ny sved 0 &t atoded. iver Aopagiculaely\pakferably

are, for exanple, nono- or dihydrates or al cohol ates.
denotes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-
butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyi, 1,1-, 1,2- or 2,2-di-
methylpropyl, 1-ethylpropyl, hexyl, 1-, 2- , 3- or 4-methylpentyl, 1,1-, 1,2-,
1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methyl-
propyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropy!.
A or A’ very particularly preferably denotes alkyl having 1,2, 3,4,50r6C
atoms, preferably ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
butyl, pentyl, hexyi, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoroethyl.
A, A’ also each denote, independently of one another, unbranched or
branched alkyl having 1-10 C atoms, in which 1-3 CH; groups may be
replaced by O, S, SO, SO;, NH, NMe, or NEt, such as, for example, 2-
methoxyethy! or 3-methylaminopropyl.
A or A’ also denotes cyclic alkyl (cycloalkyl). Cycloalkyl preferably denotes
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. Cyclic alkyi
furthermore preferably denotes cyclopropyimethyl, cyclopentylmethyl or
cyclohexylmethyl.

A or A’ also denotes Alk". Alk' denotes alkenyl having 2-6 C atoms, such
as, for example, vinyl or propenyl. Alk’ also denotes alkynyl, such as, for

example, ethynyl.

Alk preferably denotes unbranched or branched alkylene having 1-6 C
atoms, in which 1-7 H atoms may be replaced by OH, F, Cl and/or Br,
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Phar maceutical |y usabl e derivatives are taken to nean,
for exanple, the 5 salts of the conpounds according to
t WO 2098/6shtlon and al so so-called pro- drug compP&Ud3008/004154
Prodrug derivatives are taken $9_nean conpounds of the
formula | which have been nodified wth, for exanple,

al kyl or acyl groups, sugars or oligo- 10 peptides and
which are rapidly cleaved in the organismto give the

ef f aed/ot invehibnmriodvaCtdrgiongs hayt e réplaest bp®, stichsss, for
al so include bi odegradabl e pol ynmer derivatives of éhe
conPRmake. %BasleaEngtW@r\anarcpwymﬁ,imﬁylea@ OfesblelRdEH2)3-.
for exanple, in Int. J. Pharm 15 115, 61-67 (1995).

The expression "effective anbunt” neans the anmobunt of a

nmedRe prafetatsly depbRISN@HE QG abr 8B pugicutglyesteentblyr@H or
causes a biological or nedical 20 response which is
sougktHo furtheymag alsoP xafdidl>.by a researcher or

g R e TR T
amuiﬁyard@mwtet@mumpy\mw, dirgarspyeldywkéthaydropyridyl,
correspondi ng subject who has not ~ received this
anopipelidings rodphobnylohexahydserwifazinyd.: hexahydiomyvigtdinyl,

of BTN EZL 2 e eR BBy £2 4 806t Tdraodgot 3.4
cormihglifioerBott 2RHEOIYRT2 9t dHEisofidbRf! 2 3InArBMdONA. oxa-

reduction in the progress o i seas a conpl alnt ‘or

a zhiglimydeisoxaliding| teadiazotidingpeuthiazalidinyg fedasbt dfwehich is
anount” al so enconpasses the unts i r

o v G G R Ee A s st g S B P QN
Thep ti s j of :
IPECOMIR! CENRASEGRELAEEDARHILOUEETODA B RRONISy
exagphe GAkNU, e© AN HADOdilldsAAl €vhieOd, GAlkOA@GABLEN i n

th [ 1, 1 3, .1 : 1:10, 1:100
1: 1660 AbE, Salivtn GONHARNAR B RATRe S DalgHA
St e5R8io QBAIRGPPOUNdS.

where the N atom of the heterocycle is bonded directly to the adjacent

carbonyl group.

R? preferably denotes A, (CHa)hAr, (CHa)Het, NHA, COA or COHet,
where Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by A, Hal and/or OA.

R preferably denotes OH, OA, Hal, CONH,, CONHA, CONAA', COOA or
=0 (carbonyl oxygen).
R® preferably denotes H.

R® or R preferably denotes H or alkyl, this is unbranched (linear) or
branched, and has 1,2, 3,4,5,6,7, 8, 9 or 10 C atoms. R® or R’ particu-
larly preferably denotes H, methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl,
1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl!, hexyl, 1-, 2-, 3- or 4-
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WO 2008/ 155001 PCT/ EP2008/ 004154 -22 For all radicals
whi ch occur nore than once, their neanings are

I weeReMSsegnt of one anot her. Above and bel ow, pcip2008/004154
radi cal s and paraneters R1, nd R3 have the

nmeani ngs indicated for the for Fa I, unless expressly
i ndicated otherwise. A or A preferably denotes al kyl,
is unbr anched (Iinear) or branched, and has 1, 2, 3,

pr e er@b?gntxg 1denS{ %éoﬁt ??/?imezt ﬁ ?FB%LdiR%I&W Sﬁlo)br 2

bUteﬂhyIULﬁ)ﬂbmlesthyl Sﬁ@tlb}lpr)dpybﬂ élﬁhlyt -2- rbemy/lproﬁwllheﬂm’r £2,2-
al so en% - or 3-nethylbutyl, 1,1- , 1,2-
2 2trigneth Wlpropyl 1 et hyl propyl, hexyl, 1- ,

2_

6 e s e :
5 8" ot B Bleedohpeodiy ol £i23.4 3 o
- Mejtoys, pléfe"r’é@l?)éthyllpr%kw liscprapyihpLeY, QébﬁutYllséc-%utwften—
1,2,2-trineth or very particu
pr ebletyhmeyltsd,elmxyéstnﬁwmmeibyh pgntaﬂugroahylmr B1 drtnﬁuofoethyl
atons, preferably ethyl, propyl, isopropyl, butyl,
isobutyl sec-butyl, tert- butyl pentyl , hexyl,

”'rﬁ' HEXEPAR H)éhotdéeﬂi‘bﬁm uor oet hyI or
ftrlfl uoroethyl. 20 A, A also each denote,

|ndependently of one anot her, unbranched or branched
oL K] R A0 8 s, M b, S By

gsme{ ml(ﬁ’?ﬁﬂ@é%%n@ gﬁﬁtw?ébgﬂf&grl]%r%eeng '3 cycl [ cora? te)r/J(I butyl-

P o ot e

Y ORI, &y & B Ry melARTEDRbE YTy e B %MN methyl-

S SISO o PSR 0 g ey

denphesrs/ladakenydar mamoxgpﬁerﬁlean p-sttm:kxycamorl’ymhenyi 0-, m-

XL N e larBr ST o 4 S By St s

unbganahed. ok &rpﬁm-ré%@%lﬂ%)ﬁﬂgnﬂ%l, M- d7 B-(f,N-diethylamino)-
phenyl, o-, m- or p-flucrophenyl, o-, m- or p-bromophenyl, -, m- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido}phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m-
or p-formylphenyl, o-, m- or p-acetylphenyl, o-, m- or p-aminosulfony!-
phenyl, o-, m- or p-carboxyphenyl, o-, m- or p-carboxymethylphenyl, o-, m-
or p-carboxymethoxyphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-difluorophenyl, 2,3-, 2 4-, 2,5-, 2 6-, 3,4- or 3,5-dichlorophenyl, 2 3-,
24-, 2,5~ 2,6-, 3,4- or 3,5-dibromophenyl, 2 4- or 2,5-dinitrophenyl, 2,5- or
3,4-dimethoxyphenyl, 3-nitro-4-chiorophenyl, 3-amino-4-chioro-, 2-amino-
3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-8-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6- 2,4,6- or 3,4 5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodopheny!, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2.5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-



10

15

20

25

30

35

35 atonms, in which 1-7 H atonms may be repl aced by O—I
F, d and/ or Br, WD 2008/ 155001 PCT/ EP2008/ 004154

AP 5HMhi ch one or two CH2 groups may be rE%T/58@88/0041-’4

by 0, such as, for exanple, -i2sthyl ene, ethyl ene,
propyl ene, butyl ene or -CH2)20(CH2)3-. 5 Rl preferably
denotes OH, OCH3 or SH, particularly preferably CH or
OCH3, furthernore also OCF3, OCHF2. R2 preferably
dermwebedylhﬁmprdf ab9ﬂ8m|¢9plﬂejhy|d31ﬂybro -4-methoxyphenyl, 3-

AT BT RGO it B4 R LR ROR B P Seab O

pi Qqeﬂér@l,bﬁgh |, mor phol i nyl , hexahydropyridazi nyl,
hexahydropyr| m di nyl, 10 pi perazinyl,

1, 2,3, 4- tetrahydrqu|nonI

1234te ahydr oi spqui n

d ﬁ‘y'd?@f?éﬁ% g et § B $HRsibitedion qapag- di- o tisub-
I ['idinyl ['idinyl

oxa ?Lg%q{y?\ ?I %rl}d/?ﬁpgzolz?d: nIyIny ealcﬁoé?z\%h: CI’]nI}/S

unsubsti t ut ed or nono-, - or trlsubstltut ed by C]—|

gléfrglglléﬁﬂﬁ(e g’%”ﬁéﬁ'i %\%ﬁkﬁut@%ﬁf%@ r& r 3-furyi,
) kNm%(IZCfI_IHKI W%@ﬁk ¥, Wmdﬁ 4-or>-

COAlvkaEdN |, 22 A1-\hnes-exd dudy| N3-ademr Sfisbazdhgt 2, Gemﬁethlazolyl 3-,
bonded d) rectly to the adj acent

pr & &Y ablspthiazrlyled-. 8- qrérpyrigy.. 2 Car b%pvwﬁﬁf Inyhaurier-

h
Co'rlﬁBre pr‘@?%‘raﬁl rZEJfﬂ%tzbsgP gn -SA-’P 3%h§g§£@;f3t3 t599 1-
OAorF§4teman:)6)1 abIZ)G dmam chr -S4, +ial4- ofﬁ\hﬁol :E(d\dl-leqyf 1,3,4-
or car bonyl oxygen). 30 R5 preferably
deﬁbtaéiéaaql 2RO YR éﬂéh@dﬂﬂ%%@ho@#h 112 .grthiadigaol-4 r 35 -y,

= YRGS dpathyRr, B oS, S0 By #rorbise
indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazoly!, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6-or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,
7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5- 6-, 7- or 8-
cinnolinyl, 2-, 4-, 5-, 8-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-,
6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yl,
1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxa-
diazol-5-yl.
The heterocyclic radicals may also be partially or fully hydrogenated.
Het can thus aiso denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl,
2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl,
tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2 5-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2-
or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-,
-3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-
1-, -2-, -3, -4-, -5- or -6-pyridyl, 1-, 2- 3- or 4-piperidinyl, 2-, 3- or 4-mor-
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35 larly preferably denotes H, nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
fwotdeymesm al so pentyl, 1-, 2- or 3-nethyl but yAcT/EPRods004154
, 1,2- or 2,2-dinethylpropyl, Jsethylpropyl, hexyl, 1-

2. , 3- or 4 WO 2008/ 155001 / EP2008/ 004154 - 24
nethylpentyl 1,1- . 1,2-, 1,3-, 2,2- , 2, 3- or
3, 3- dlnethylbutyl, 1- or 2- ethylbutyl, 1-ethyl-

- e Q(IL IQE}’rthéfb%hg\’%—'o% Hgig}?éfhw@w |oxén9| 23 @rbxén%—2—4- or

tri I'propy ticular ref erabl
dent-gls hbkala&dmﬁ haficmg4 ‘Dyridazidyl, 4h;ex5hyxiro61 -C- 2-5—4&tau‘rr§ spyrimi-

referably_eth rao opr but

DB T2 s Y pinsheg Ry, 13 A RE GO L V2t Soe ey 7-
ent af rqi_f oet h r-ef

ol CLUGRBEAIYE i tdhrdhybiro L 1 DR 08 e 6 '“ﬁgﬁ lisuinoiy,
m be 3p; 50lby) 7- @r-8- 3- dﬂhiydweam}obph@nyfi—oxanﬂyl mmwr preferably

p%g%ﬁggecbﬂw«e?\}ybﬁ 4-,%51étgglgbgﬁﬁgg%,@ﬂe%QrettheneﬁI*oxy—

Or (ﬁ[‘%@{lagﬁg‘%ﬂ ﬁ'o'xs\;ﬁhefgfl §41(%lfﬂIHr8r?ﬁ%ﬂm%(ﬁec?l8xy ypRENP! 2,3-

am @mgardmwamhawlor 60yl 2 13- (00xematrslanadimphenemyl o@a s0 3 ,4-
met hoxy- 0-, m_ or p-ethoxyphenyl

@ILVQEC@QH()@&g@rB@ﬁWXgﬁﬁh@ or g-yl, farthgrmore preferably 3 3-di-

(N{{ngﬁg‘ﬂ%@ﬂoﬂgca?@g’ﬁbq-%%ﬂg?ﬁg%l o-, m or

p- (N- et hyl am no) phenyl, o-, m or p- (N N- di et hyl am no) -
phenyl, o-, m or p-fl uorophenyl o-,
p bH@h@iﬂ{@iﬂhly denotema mEnp- oemcwl@s@tn;qtedounsafurajed or aro-

OB BHSHLE BRIy, il TR gy v un

P- ugeh stmean mofo-, dmorQﬁsmbs‘tht@M'mank GOA, m—l (@A =NH,
p acetyl phen |, o-, m or p-am nosulfon

=INA ay1d/pr c@r(@@;@qméﬁyygera HehpamcularKr preferablynglenotes
> SRR ol ol spesad o fropazghy s
2, 5z6lyl pOrimidingl- pffazolyl, thiazolyl, pyrazinyl, pyridazinyl, pyrrolidinyl,
piperidinyl, morpholinyl, piperazinyt, benzodioxanyl, benzodioxolyl, indolyl,
quinolinyl, benzimidazolyl, benzothiadiazolyl, indazolyl, dihydrobenzimida-
zolyl, dihydroindolyl or tetrahydropyranyl, each of which is unsubstituted or
mono-, di- or trisubstituted by A, Hal, OH, OA, COA and/or =0 (carbonyl

oxygen).

Het' denotes a monocyclic saturated heterocycle having 1 to 3 N and/or O
atoms, which may be unsubstituted or mono-, di- or trisubstituted by A,
OA, OH and/or =0 (carbonyl oxygen), preferably morpholinyl, piperazinyl
or 1,3-oxazinanyl, each of which may be mono- or disubstituted by A

and/or =0 (carbonyl oxygen).

The compounds of the formula | may have one or more chiral centres and
therefore occur in various sterecisomeric forms. The formula | encom-

passes all these forms.
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3, 5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3, 5-di chl orophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3, 5-di bronophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
30 3, 4-di met hoxyphenyl , 3-nits274-chl orophenyl,

3-am no-4-chloro-, 2-am no- 3-chloro-,

2-am no-4-chl oro-, 2-am no-5-chloro- or

2- am no- 6-chl or ophenyl 2-nitro-4-N, N-di net hyl am no-
or Aceprdinghy.-tRenpEnteniglates. namaélit@ular 10 the compounds of the

g a@H}Lﬁ%EWWQBﬁe%)}?aStQ”E %tstgg staluf fadi %%2 h%ﬁg o(5f the preferred
2 i s3inSicHken BB @R R o refeRUCHBBBY bof cBrfpodinds may be

chl or o- 4-"am nophenyl, 4-fl uoro-3-chl orophenyl
2- f exessad bydh@rﬁ@imng sub; feﬁrdulfaleLJartonmmmxpnfeﬁwto the for-

gc-?-/ﬁ'%%)bggae %gﬁPp %d&% %Slgnatmatln g\r/é\%tép 8{3115153(\)/%]1%
3- CH@%%M%@@T&QHB%MM@Q blitiAnehith met hoxyphenyl ,

- am no-"6- net hy phenyl, 3-chl or o- 4- acet ani dophenyl or

2 5-di net hyl - 4- chlorophenyl 5 Ar preferably denot es
pheny| whic 1|s uns sti r nono- - or trisub-
stiFﬁ@ed by ™A, ’Eﬁ H?espectlve of further

substitutions, Het denot es, for exanpl e, 2- or 3-furyl,
10 2- or 3- thlenyl 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or

5- i mildazol yR 1- d@noteﬂdWwdrﬁpyrprylylapptryhdm?l tetrbhydr0|m|da-
5- oxazol yl, i ,soxazol

5-t hi azol yl , '- zcziyl aﬁwdrq%@mlﬁlztﬁtyahydzopyrgzolwk dihydro-

T
1,2,4-triazol - 1- hyd}opwd&wl héxal@d@tﬁpy&rnﬁldtrrwzmbeydazmyl
1, 2, 3- oxadi azol - 4- oxadi azol - 3-

or or
5. y| 1,3, 4- thi 333, %Qggtr;hydypquy@,{l 1,2,3.4-tetrahydroisoquinolyl,

1,2, 4-thi adi azol -3y @Hgd ?éhzo]1 Zo§a£ 'F,K/F‘% ﬁﬁ%yd@s&ﬁgolyl

-5-yl, 3- or 4-pyri pyr azi
5-, 6- or 7- Ind0|2/|3,d|I4yd|©I‘ncﬁ)IyIS©x32dmdQ1y]/||$0)ﬂaz,ollarnyl #xadia-
or 5-benzim dazol yl, 1-

7-indazol yl , Q@ldgl‘:’l 02]_1h|8503|ldl[@fi %acWobwhmpw@g@bwtuted

oot sz y; s B Rtk s lisef oy £t 104 R GONH:

4-, 5-, 6- or CONHA, CONAA', (CH;).Het, OAlkHet, OHet, COOA,
=0 (carbonyl oxygen), OAIkNH;, OAIKNHA, OAIKNAA',
OAlkOH, OAIkOA, OAIKCN, CONHAIKNH;,
CONHAIKNHA, CONHAIKNAA', COAIKNH,, COAIKNHA
and/or COAIkNAA',
where the N atom is bonded directly to the adjacent car-
bonyl group;

in lc R? denotes A, (CH2),Ar, (CHy),Het, NHA, COA or COHet,
where Ar denotes phenyl which is unsubstituted or
mono-, di- or trisubstituted by A, Hal and/or OA;

inld Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, Hal and/or OA;
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7- benzi sot hi azolyl, 4-, 5-, 6- or

7-benz-2, 1, 3- oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8wqurmehsdopr 1-, 3-, 4-, 5-, 6-, 7- or 8-isoqui nedyEP2008/004154
3-, 4-, 5-, 6-, 7- or 8- ci nru)b nyl, 2-, 4-, 5-, 6-, 7-

or 8-quinazolinyl, 5- or 6- qU|noxaI|nyI 2-, 3-, 5-, 25

6-, 7- or 8-2H benzo-1, 4-oxazinyl, further preferably

1, 3- benzodi oxol - 5-yl, 1,4-benzodioxan-6-y|,

2,1, 3-benzot hi adi azol -4- or -5-yl or 2,1, 3-benzoxa-

di azol -5-yl. The heterocycllc radi cal s may al so be
par tn ¥ |y~ oA fAll | ¢ahpdndgmm@¢ﬂy @‘oanqean@ ar tdﬁmtalus)branched
denote, for exanp

5-furyl, 2, 5-di H{/BW%‘% aq%\ﬂ Having 45 aft%'?“% i which 1 or 2

tetrahydro-2- or c3tfdtbbs rab8@abad g0/ NH, NMe or NEt
tetrahydro-2- or -32t%ehs ys _r%’;?(lh ro-§- -2-, e3

-4- or -5-pyrrol ytandmr5mchddlﬂ1mdr1051-l atonZs maﬁbe reglaceﬂ by F
-5-pyrrolyl, 1- Cﬁ pyrrolidinyl, tetrahydro-1-,
-2 35 or -4- |mda?8p§‘] 2,3-di hydro-1-, -2-, -3-, -4

or -5-pyrazolyl, tet é}f@/ by 3 t pyr azol yl,
1, 4-di hydro-1-, QZD y "ﬂhﬁ z‘["n&y %’C‘Homé
1,2, 3, 4- tetrahydro- 1-, -2-, -3-, 4_ ' 5. or

6 | dyl , r ridin - or
R LT TRY O REN MER N oA r%anetﬁer %q‘fwnbranched

tetrahydro 2-, Y. ¥ }
1, 3-di oxan-2-, - 49rgfa”°?‘§-eyéf'@w§>‘<”rﬂ%dr o- %ﬁm)é m WhICh 1
-4-pyridazi nyI h@k&rg/rdups inay beepladed by G EﬂﬁwrlNh-l -and/or in
di nyl, 1-, 2- gjperaz nyl, 1,2,3,4-tetrahydro-1-
S22 -3-, - 4_ - 5ad itign, 1 -5 Hmtgms. rgayj@ierfgpgﬁced by F and/or C|
1,2, 3,4-tetrahydro 1-,-2-,-3-, -4-, -5-, -6-, -7- or
-8-isoqui nolyl, 2-, 3-, 5-, 6-, 7- or 8-
3, 4indighydr oHtk bedznetksds aomoi oy bicytlic shkratedeliesatiorated or
2, 3- met hyl enedi oxyphenyl , 3, 4- et hyl enedi o henyl
2, 3- et hyl enedi oxyar%ﬂégghetegow%@ h9vwgeht%&§€r%ﬁyﬁior S atoms,

3, 4-(di fluoromnet hyl eﬁfag%)@ PREIBEtitutéd Bt mono-, di- or trisubstitu-

dlhydrobenzofuran

2, 3- (2- oxonet hyl emﬁprH@ne@w OX, @Oe=BIH! =NA and/or =O (car-
di hydr o- 2H 1, 5- benzod| oxepi n-6- or -7- yI furt hernore

preferably 2, 3-di bORyld»¥BERY of ur anyl or
2, 3-di hydr o- 2 oxof uranyl. Het preferably denotes a
nono- or bicyclic saturated, unsaturated or aro- 15

mat iirglrhet er efycl edbamea@qwl.dyp faryNithi@ngn @y arblye SHaRB®i, dihydro-

whi ch may be un-
oxazolyl, isoxazolyl, imidazolyl, pyrimidinyl, pyrazolyl,
thiazolyl, pyrazinyl, pyridazinyl, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, benzodioxanyl, benzodioxolyl,
indolyl, quinoliny!, benzimidazolyl, benzothiadiazolyl,
indazolyl, dihydrobenzimidazolyl, dihydroindolyi or tetra-
hydropyranyl, each of which is unsubstituted or mono-,
di- or trisubstituted by A, Hal, OH, OA, COA and/or =0

(carbonyl oxygen);

in li R"  denotes OH or OCHj,
R® denotes dihydropyrrolyl, pyrrolidinyl, tetrahydroimida-
zolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydro-
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substituted or nono-, di- or trisubstituted by A Hal,

COA, . OH, QA =NH, —NA and/ or =0 (carbonyl oxygen
ﬁﬁPﬁP@ﬁﬁﬂml preferably denotes pyridyl, furyﬁ?j%ﬂuaﬁ%0“54
thienyl, pyrrolyl, oxazolyl, 423®%xazolyl,

di hydr ooxazol yl , i i da 20 zonI, pyri m di nyl,

pyrazolyl, thiazolyl, pyrazinyl pyridazi nyl,

pyrrolidinyl, plper|d|n nmor phol i nyl , pi era2|n¥

benzodi oxanyl , beRisii, dﬁéawdroww!yplpenql@v SMerapPlinyt, hexa-

i nydr obenst o dac TRBPRTH AT hanybF Bty piperazinyi

tetrahydropyranyl1 2emhet¢éhwmbqubs;| ung s tétrathy@fobquinolyl,
nono-, di- or trisubstituted by A Hal, OH, COA

and/ or =0 ( car bord:A-dipgirekeneen!,4-peezingle Act-diydroisoindolyl,

0ot o, whi ch ity UTURECRY SEBIER e didndl fddi-
trisubstituted byzdhdim® ofthiafdtdail/ @ach6F Wﬁl@hb@ﬂhéubstltuted
oxygen), preferably norpholinyl, 'piperazinyl

1, 3- oxazi nanyl , e’lchooé- \MmmrlﬁabstﬁeteddmOFbrOA Hal CONH,

i subst 12, Y Sonpi Eongls RS QBT S
centres and therﬁ@)%&rb%%‘éxyagésnz%lﬂ\ﬂémi%@&lﬁﬂ'kﬁ@@Al‘kNAA

fornms. The fornmula I' enco ese forns
-27- Accordingly, OAH@Hn@é:HtCDAnOM@Ue@ONHNKM—tzL cul ar,

to the conpounds h r [ [ | e

one of the said r(géﬁg-}ﬁgN%g%r&é@%lk@ﬁ&éf@ﬁ%@%%AlkNHA
meani ngs i ndi cat %@BP&@AI@EK@‘,W eferred groups of
conmpounds may be s expresse y the follow ng

sub-fornul ae | a twhere, thethl aboreanbonded direbily foothe adjbeent car-

and in which the radical s not designated in greater
detail have the BRNHG F?ndlcatedfor the formila I,

but in whicgdin I g Al
denot es di hydr opyr rr§ y€ yrf ogfld@:; et Hﬂgydr mﬁ%@aﬁet
zol yl, di hydr opyrazeleyr, demtea@wénquhahot yihsublstityieidosr

mono-, di- or trisubstituted by A, Hal and/or OA,

Het denotes pyridyl, furyl, thienyl, pyrrolyl, oxazolyl, dihydro-
oxazolyl, isoxazolyl, imidazolyl, pyrimidinyl, pyrazolyl,
thiazolyl, pyrazinyl, pyridazinyl, pyrrolidinyl, piperidinyl,
morpholinyl, piperazinyl, benzodioxanyl, benzodioxolyl,
indolyl, quinolinyl, benzimidazolyl, benzothiadiazolyl,
indazolyl, dihydrobenzimidazolyl, dihydroindolyl or tetra-
hydropyranyl, each of which is unsubstituted or mono-,
di- or trisubstituted by A, Hal, OH, OA, COA and/or =0
{carbonyl oxygen)

A, A" each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1 - 2
CH, groups may be replaced by O and/or NH and/or, in
addition, 1-5 H atoms may be replaced by F and/or Cl,

n denotes 0, 1, 2, 3 or 4;
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pyridyl, tetrahydropyridyl, piperidinyl, norpholinyl,

hexa 15 hydropyri dazi nyl, hexahydropyri m di nyl,

pwoerwezissydi, 1,2, 3, 4-tetrahydroqui nol yl , PCT/EP2008/004154
1, 2, 3, 4-tetrahydroi soqui nol yl , 143, 4- dlhydrobe

nzo-1, 4- oxazi nyl, 2, 3- dlhydr0|30|ndolyl

2,3-dihydroindo|y| oxazol i di nyl, |soxazolidinyl,

oxadi a 20 zoIidinyI or thiazolidinyl each of which is

Unsﬂﬁébhtaﬁhﬁdeut‘iﬁa Cg%!%@ble @énvamegrscﬁv&l &1 §altseshd¥tebEbisomers
A, Hal CONAA' , (CH2), Het, OAl kHet,

orether@mbmmudmg mahmmereafy@abranm KNH2, OAl KNHA,
QA KNAA' | OAI kOH, OAIkOA, OAI kCN, CONHAI kNH2, 25
CONHAI KNHA, CONHAI KNAA' ,  COAI KNH2, COAI KNHA  and/ or

COAT KA M d@@%eadcﬁﬁjlﬁb % ?r'f@ Irﬁreﬁﬁﬁﬁ%ﬂd%é@% Ytattthd Rdterials

adj acent car - bonyl group; 30 in denotes A,
( CHr their p(e:paﬁpticblaaare Nraddon, prepfaneldtby metheds klown per se,
denot es ubst itute

CorSs aeshistYln B el B e S StanfRndogthsugh as

phe | f

P T ELEBER L, MR P Uit ORemistiiie s of Organic
PCT Bﬁémﬂsy]o%bﬁgﬂmemewe rlagy, Btuttgar&)atz:hbe prelrpenddet teaction
of one noth ote unbr anched bragched al k

havFRdigoRs E'! WW%F@ﬁ“EaW? fgrgne@@ GRRLHR SdpeyBay
repéggqﬁe Radl hdEh f U%aﬁ% II}IEW aﬁgﬁéér’W&lc%mal%dr%ttdweﬂtloﬂéo'ahere

H atons nmay be re ace
in greater detail.

If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them

further into the compounds according to the invention.

The starting compounds are generally known. If they are novel, however,

they can be prepared by methods known per se.

Compounds of the formula | can preferably be obtained by reacting a
compound of the formula [l with a heterocycle R

In the compounds of the formuia il, L preferably denotes F, CI, Br, l or a
free or reactively modified OH group, such as, for example, an activated
ester, an imidazolide or alkylsulfonyioxy having 1-6 C atoms (preferably
methylsulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having
6-10 C atoms (preferably phenyl- or p-tolylsuifonyloxy). In the compounds
of the formula 1l, L preferably denotes Cl.

The reaction is carried out by methods which are known to the person
skilled in the art.

The reaction is initially carried out in a suitable solvent.
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or cyclic alkyl having 3-8 C atons; 10 in If A A

each, independently of one another, denote unbranched
OVORPSHSR¥d al kyl having 1-6 C atons, in whi ch PETEP2008/004154
CH2 groups may be replaced by. §1and/or NH and/or, in
addition, 1-5 H atons may be replaced by F and/or d;

15 in I g Het denotes a nono- or bicyclic saturated,
unsaturated or aromatic heterocycle having 1 to 3 N, O
andEramples oisuitablhsclhemtsyarb énydnsadrbond, iguett as heware, petro-
di- or trisupstitu 20 ted b

) |, OH, ,. COA, =NH
Ny iieT cosnsiie. Tung obyghR) ChipHTRRCBIdragAbpBS, Such as
r ' I . di ]
ook, 3 SRt oG oo hBEaLal OB o
pyr dizhloybmett2ing; hileutoly Isuchyrsanethdnol mthadelz isopkopancl, n-pro-

pyrrolidinyl, piperidinyl, norpholinyl, piperazinyl,
benRaikloRaManolss doddusanlyethers, fushas digthwnethasyfliisopropyl
b g e L :

ai re e Rt e GERTT R S gl R such g5 ethyiene

hy dgigpyIrabybmeeag br dhorvdte)l dtie @subshé flyicendiatethpgher
di -ggr trisubstituted by Aj,71 Hal , OH, OAQMGCOA and/ or =0
( catdi@pie)dsstgesy., such as actoge @b betaroney ermides, suchsagacet-

dengt es. dj. hydr r.rol yl v Lol kdinyl ., t hydr.ai_m. da-

2ol o ORI OB or Bed ity BN H iR 88 o

WO 266:8hikHIe00IfdXdédReURASDAER MY sulBxipg(DW$0); carbon di-

tetrahydropyridyl, piperidinyl, norpholinyl, hexa-

hy dswfigei erizpxylic, adids shhrasphprinig mldwr,acg{lp@p?aiz iniye com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

The soivent is particularly preferably THF.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about 0° and
150°, normally between 15° and 120°, particularly preferably between 50°
and 100°C.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds according to the invention are for the most
part prepared by conventional methods. If the compound according to the
invention contains a carboxyl group, one of its suitable salts can be formed
by reacting the compound with a suitable base to give the corresponding
base-addition salt. Such bases are, for example, alkali metai hydroxides,

including potassium hydroxide, sodium hydroxide and lithium hydroxide;
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1, 2, 3, 4-t et rahydroqui nol yl ,

1,2, 3,4-tetrahydroi soquinolyl, 5

3wp-wididowmbenzo- 1, 4- oxazi nyl, 2, 3-di hydr oi soi rrdgVEH2008/004154
2, 3-di hydroi ndol yl , oxazol i di ny4, isoxazolidinyl,

oxadi a- zolidinyl or thiazolidrnyl, each of which is
unsubstituted or nono-, di- or trisubstituted by OH,

OA, Hal, CONH2, CONHA, CONAA', (CH2)nHet, OQAl kHet,

OHetilka@eBarth(netl Ggardxang, S QU GeDariuBAhlidRid e Biibium
QAI K NAA' QA KOH, QA kOA, QAI kCN, CONHAI kNH2,

CONPYINONIE; amwmewmmox'd@@qqummwmwm@imwe and

t he é‘yp@ 8@%5gée%§8t\{%?'o%%§m@ %%ﬁb lg % S‘Ebél—é dretha-

( CHadfantieé anbiHm&IRNgRitafte tThe Muerigiufs sél@@@f- g cﬁhﬁﬁdu nds

whi ch is unsubstituted or 20 nono-, di-
t ri sUthe: formuiled! @ likewigg inghules |rut1e sRae d%mﬁ&a@ compounds of

pyrj.d furyl, .thienyl, rrol oI h

et prmul sk uién sl S5R RE ropfeRARAaird ReSs Tom-

Pyr gd@had wﬂh@ﬁa@#@b&hucéﬂ?ﬁrﬁébmﬁble BYddrfi@ahAYhorganic acids, for

pyrrolidinyl, piperidiny nor phol inyl, piperazinyl,

bengxainplea rpgeeﬂnabdesammlas m@rogenlcinlqud@uhm@nqgep|bromlde
othladl zol i ndazol

|yl I
o notmEBEeneaiaSSrhRr Mifeah agibaind fOEeE g salts thereof,
hy d§ Q@Y 58 BYilfatee AftFateor gﬂbgahét% mmésumet %ﬁ(%gawn sRdtonoaryl-

di- or trisubstitute
30 $L¢Iﬁ.‘rrtaiiesflSlmhyaﬁewmesmfomehtolmme‘ndamdar}d bénmr&a

) B St At L B

be ?Se %ng:a‘g% tg@h@’b‘ycg ate %ﬂﬁeaﬂﬁléé@nsuéﬁﬁat@ BhfE BBzoate,
salicylate, ascorbate and the like. Accordingly, pharmaceutically accept-
able acid-addition salts of the compounds of the formula | include the fol-
lowing: acetate, adipate, alginate, arginate, aspartate, benzoate, benzene-
sulfonate (besylate), bisulfate, bisulfite, bromide, butyrate, camphorate,
camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate, cyclo-
pentanepropicnate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic acid},
galacturonate, glucoheptanocate, gluconate, glutamate, glycerophosphate,
hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydro-
chioride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, icdide,
isethionate, isobutyrate, lactate, lactobionate, malate, maleate, malonate,
mandelate, metaphosphate, methanesulfonate, methylbenzoate, mono-
hydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
oleate, paimoate, pectinate, persulfate, phenylacetate, 3-phenylpropionate,
phosphate, phosphonate, phthalate, but this does not represent a restric-

tion.

Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(ll1), iron{I), lithium,
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n denotes 0, 1, 2, 3 or 4; W 2008/ 155001

PCT/ EP2008/ 004154 -30 and phar maceutical ly usabl e

P00 1IFY8E, sol vates, salts and stereoi somer s PCT/EP2008/004154
t hereof, including m xt ur es theyeof in all ratios. 5

The conpounds according to the invention and al so the
starting materials for their preparation are, in

addi tion, prepared by methods known per se, as
desuagbesiumm mairegdniese(ld}), umangdresettamotassiumt sedium and zinc
st angar rks, su Houben- W Met ho der

cbub '%%é?ﬁté”tﬁﬂa?ﬂ6‘81§ewﬁsﬁlb%ﬁ¢%tr'ct@1b2$€t{‘ﬁﬂb°Ve men-

Geotfcﬁfeﬁhéa?%'s pred é?‘ﬂ:e S} rér?wmotn%rﬁeth%rzgﬁél? ﬁwé%%ldfa’ltfs SO-

reaction |t|ons whi ch are knowh Sulta

t hedism ahd patdssiums,. arfdsthenmialiral-e arth enetatisaltyecaciam and mag-
variants known per se which are not nentioned here
gr €My sl of thescompguRds aacordiy @ttﬁﬁtlﬂ‘r‘@tiﬁ?&'ﬂ@?'ﬁﬁl%{e de-

CA oA LI Ak BatIo AL B Gc DREL e

t he reac ur e
comeetstofrmmhmrrseé and nénuamgnﬁm@wbdﬁtum anthew aiso

to the invention. ”;e starti ng corrpounds are
gerieelamng mateualy quUfﬂf&/SLéiséltlﬁ@déimmﬁ@mﬁyﬁé'ﬁ amipgsyardhasic

M G T e

conpaeHfinehR N Qirﬁélrhz?yléth?/h@nbh|a®1lhét(§éﬁ£a/(ﬁlr%) Rileycdbhéxyl-
t he conpounds of the formu ﬁreferably denot es

F aminepdiethanplaming, rdiethylamiaac2idiethylamiteethagolod-dimethyl-

i B reRith e R B R oy RGNy B BRAUTE. N-ethyr
Dr;ﬂFéﬂ”@qhéy Iuﬂﬁltnm’é %écﬁ%;ﬁé}’hl@fdme h¥drabam|ne isopropyl-

trif uoronE hyl'sul f'onyl oxy) or aryl sul fonyl oxy havi ng
30 #vite, Hatwneg, lypinef meghiminghdaylethybD-glucamine, morpholine,

B
?gtttn@béwagﬂd?ﬁ% MateNadiite, kAR HSMIHE (RSP AmMIRE dridets-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C+-Cy4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
lodide; di(C4-C,)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-Cqg)alky! halides, for example decyl, dodecyl, fauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C+-C,)alky! halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-

nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
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35 The reaction is initially carried out in a suitable

sol vent. WD 2008/ 155001 PCT/ EP2008/ 004154 -31 Exanpl es
ofwsuiokakdoer sol vents are hydrocarbons, such as bewrapPmEps/004154
petro- | eum ether, benzene, toI3 ene or xyl ene;

chl ori nated hydrocar bons, such trichloroethyl ene,

1, 2-di chl or oet hane, carbon tetrachl ori de, chloroform or

di chl or onet hane; al cohol s, such as nethanol, ethanol,

' 50I@'Ilﬂ’ﬁﬁh‘éo'mtra\'iePt!‘al@ate'5 ph%@?honélebﬂfv%@é %dluﬁrﬁh@%@\f@stea
ethérs, such as dieth her, diisopropyl t her,

tet rra’ﬁezy&utianer aulfc@sTélHléMam tartratanmorgamnoey!a@r and trooteth-

as et h nonoet h et her,

o hThe: B SattRNeR b P epangR Lot ones,

such as acetone or butanone; am des, such as acet 10

am de, dinethylacetam de or di net hyI formam de (DVF);

ni t rTHeeacids;dditm\ssal'esccm‘ttIzrsild comepurds boxdnrdimg testhehnesntion are
di met h syl f oxi de g carbon .di - sul

car B6& re@ RycheRgINg thenfrae braéerfpeﬂa@oocoa}tacaewfh 8 syfficient
nit ra?n&ﬂﬂ*of@ﬁé‘ﬁ@?we& UeR @ &hb&ﬁg‘ﬁ%ﬂﬁ%ﬁan‘)@f the salt in a conven-

ni t robenzene; ers SUC as~e ace 1

mi x tionesmahneheT teafrde bake@ansbe ‘rﬁgEr@@dat\edMy lbrmglng the salt form
part| cularly preferably THE Depending on the conditjions
usedntorgnatagamth BRABPIAIG 5OBHTGLeR TEoraRe D@ FRRHaNISNal man-

o o' S TeebRa PGS Kb R G ol P R it onding

pr efsaltdbinys Bedraerwith Pespund td@@@aln’:’@? Pebpeartibs, Sﬁ]dtﬁas solu-
S

and other forns 25 The said co according to the
i nv&itty énpelan sgh/eugeaﬂorthetmiép@sers pkihe iRventing. homever, the salts

e

phar maceutically accept- able salts, which can be

derived from various organic and i norg?anl c acid
As mentioned, the pharmaceutically acceptable base- addmon salts of the

compounds according to the invention are formed with metals or amines,
such as alkali metals and alkaline-earth metals or organic amines. Pre-
ferred metals are sodium, potassium, magnesium and calcium. Preferred
organic amines are N,N’-dibenzylethylenediamine, chioroprocaine, choline,

diethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the saits

otherwise correspond to the respective free acid forms thereof.
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30 and bases by procedures known in the art.

Phar maceutically acceptable salt fornms of the
cHRPIUHESOccording to the invention are for tHRETHRFGP08/004154
part prepared by conventional.g®sthods. If the conpound
according to the invention contains a carboxyl group,

one of its suitable salts can be fornmed 35 by reacting

the conpound with a suitable base to give the

cor Hespampbuand abasmeliregltti thiednvertian cciaimsbasresthanegne group

exanpl e,. al kal | al . hydroxi des,. includi ot assi,um

oy VDI Ca0g0I 0 IRy e s el SR ASRYB ARl O Uk type.
2008411 T kel ki

vl T dearo L e T e s R AR 8Bk Rorms
hy dinckidie foradiaahplebitaitrate kbacetate, difamaraterdireegiumine, di-
pot assi ym et hoxi de and sodi um propoxi de; and vari(%gtso repre-

or gBRPSPIALS cdiSOdENaRd tiyspealprde. fiftdhids §ohits
ands%t@}&}m%cﬁﬁam ne. The alum niumsalts of the
0

conmpounds e formula | are |ikew se included. In
the case of certain conpounds of the fornula I,
acid-addition salts can be fornmed by treating these

comVilbiagasd ip that staledaboyei & saNPezeaspiabthe sxprgssen

ZociP B RBRLAGAR ARepltls sB1 S AU RARAR S Rraken o
hydregenan adiideingeddignt whitArampidedsa aphpoand egportihge the

salts thereof, such as sulfate, nitrate or phosphate
andinveation ketheaieamapiigne ofattdsalisn sapgrticuianlif thisasalsforgupmarts

o1 FOREVER BrBRBb Rt} BRI PRENE AR PERE TR Rtorgpared

sal Wwghtthefreefformugihd achve REREMERL of AnY bt @aRebah &f the
tartrate, nmal eate, succinate, citrate, benzoate,

sal RetNeingredisniovssst eardian Ttheephaacendcalhtaersipyable salt form
phar eutically accept-_able acid-addjtion salt f .

P e ihaInaeoiE SBh Al ko o Big e, B SfehPishitg first
acetimietwitinéi qtired pHagnebRinefi€ ProyRdre; whRBat didt ot have earlier
benzoate, benzene 20 sul fonate (besylate), bisulfate, _
bi sandicas evendiaveea ppsitiye infliencargshibeapigrmacodynamics of this

camphor sul f onate.. capryl at e hl ori de, ghl orobgnzoat e,
o t pagis haueiantis Pitnkst b its frkrape i plidarh e e 500y
di hydr ogenphosphat e, dinitrobenzoate,
Compounds according to the invention may be chiral owing to their mole-

cular structure and may accordingly occur in various enantiomeric forms.

They can therefore exist in racemic or in optically active form.

Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product or even the interme-
diates can be separated into enantiomeric compounds by chemical or
physical measures known to the person skilled in the art or even employed

as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture

by reaction with an optically active resolving agent. Examples of suitable
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dodecyl sul fate, ethanesul fonate, fumarate, gal acterate
(frommucic acid), galacturonate, glucoheptanoate,
owocorsatsego1gl ut amat e, gl ycer ophosphate, 25 PCT/EP2008/004154
hem succi nate, hem sul fate, hegtanoate, hexanoate,

hi ppurate, hydro- chloride, hydrobrom de, hydroi odi de,

2- hydr oxyet hanesul fonate, iodide, isethionate,

i sobutyrate, lactate, |actobionate, nal ate, nul eate,

mal @Raheng a@@ﬁ@%rét(ﬁmcﬁﬂi} apihesakias esudieddteer Wrido®ddens of
met hyl benzoate, nono 30 hy drogen phosphat e,

2- ni@ptarieacich cliasatyltartaric atidodi ﬁaz@yitaﬁiarmcm ragadeliceacid,

0 el B IR S B i BT O B M R

bUt Ntﬂérﬁo?ﬁﬁ‘éhr@br N%&%ﬁ@%uﬁor’iﬁﬁr‘dhhé) driteelvasdus optically
Furthermore, the base salts of the conmpounds according

t o a¢tefe| mphomulfompcamdfe Adsa admamtageaumq:hmmaiegrcaplh\m
oS plion i e A i A OBl ReBee 45OvInG gent (for
I _
?ﬁ?gﬁ%@ﬁ%&%lh?tﬁbgﬁgéﬂﬁ H?Ig@@%‘euﬁbﬁiﬂgsé tiHcets@ drsothO@H&erlva

resent a restriction
abot\vxeemfmarbobymatmn chirgly efesivatised metgharglate polymers immo-

I u t al kal . di um and

ot Blbssd b sl ae1E SwiRBIS sels fr arrpEe ¢ aavequser
and t

gl e TR R S G
accach&tabltréieofcgaxiamm.mtrm(na¢|ol%é§:3i.ncI ude salts of
primary, secondary and tertiary am nes, substituted
am nes, also including naturally occurring substituted
am nes, cyclic am nes, and basic 10 ion exchanger

r eSTIﬁ‘é1n\fe‘?ﬁtoﬁ)‘fﬁffﬁéﬁn@\re%@t8ﬁt?\rﬁ% Q%eﬁf trfeaéirﬁPQ@nds and/or

chl or opro- cai ne, chol nzy enedl am ne
( bepiz;&ﬂcbiog&)ally dccamtbbleesalts-thareaidor meemrbpamsltm ofeg medica-

di eth i et hyl ami_noet hanol

ani W@éf %maﬁﬂ%ﬂ&%ﬁ% torgy rwp%rﬁsaéagvrf@n ghem'ca' meth-

N- a5 fy 1RO b8%ondbgddto a suitable dosage form here together with
at least one solid, liquid and/or semi-liquid excipient or adjuvant and, if de-

sired, in combination with one or more further active ingredients.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable de-
rivatives, solvates and stereoisomers thereof, including mixtures thereof in

all ratios, and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.1 mg to 3 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,

or pharmaceutical formulations can be administered in the form of dosage
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15 pi peridi ne, glucam ne, glucosam ne, histidine,

hydr abam ne, isopropyl- am ne, |idocaine, |ysine,

me@gl 2008/ rEp0IN- et hyl - D- gl ucami ne, nor phol i ne, PCT/EP2008/004154
pi perazine, piperidine, polyangpe resins, procaine,

purines, theobrom ne, triethanol am ne, trlethylan1ne
trinmethylam ne, tripropylamne and tris 20

(hydr oxymet hyl ) met hyl am ne (tronetham ne), but this is

not uhité emittcdrapriés BrReasterideBbamotht eNactivenpgtadtientqfer dos-
the present invention which contain basic

ni t ABgeMitc Brgfarred dasgagrunitforoliatives quathass weighysingyise a

e

br oficteofdlan adfideingfbdiéht E4HakInbres Lﬂhfaﬁhéfzeu{f ¢l formulations
exarrPI e dinethyl, diethyl and dianyl ul fate;

ﬂ]l%)ymek@an lh@lpr ey edﬂxslngsa@m@sd&hrgzh is gedemwmyly known in
Iau i st nd stearyl chloride, brom de and
' odf ph%ﬁ’&a% @ ca)al kyl halides, for 30 exanple
benzyl chloride and phenet hyl brom de. Both water- and

oi | -solu- ble conpounds according to the invention can
be Bhermaefdutim'l fgmulationssedn be a8a pEdefoaladvnistratioo vedany

ph f de
P RS bitdlic Srerhed: T exanints Pyiss! (avdng bUt algrqublin-
I t I
by oSSR ol iEbieal h SudioRecl SubMGERIH BIkdBrpan.
PCT. )UE@EQD&/ Beréhbetal (3zdugding mubeutamebuat miraohlmw lntravenous
i val ate, _sodi um hate, stea-

Eﬂfggp&%ﬁhﬁﬁgﬁﬂ hegs aBlch i%rmtﬁ s 64 berapared Using all
L Osktd2s80nblATR ke pREIREcaRith] Bﬁtﬁ/ 318! 8idBfhing the

epresent a restri e |on e acrd I'tion'
of bativeingoadientith doxoxclpieat(Epot hdj uwantésn}.l on are
prepared by bringing the free base form i nto contact
with a sufficient anmount of the desired acid, causing

t hePbQFrﬁB% &Tba@?orﬁﬂﬁa%é adébt?d ?SPHI%nadle‘ﬁQﬁéttlﬁeé‘ﬁrt)e admin-

The tree base can be regenerated by bringing
f or istered as separate units, such as, for example, capsules or tablets; pow-

ders or granules; solutions or suspensions in aqueous or Non-agqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such
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10 into contact with a base and isolating the free base

in a conventional man- ner. The free base forns differ

i weazoognssaoin respect fromthe correspondi ng sabd1/fRDU0®004154
thereof with respect to certa[gSthsi cal properties,

such as solu- bility in polar Solvents; for the

pur poses of the invention, however, the salts 15

ot herwi se correspond to the respective free base forns

t he%@?for_e‘i%rrﬁﬁé‘,tﬁi?ﬁ@cﬁisﬁé}ge%h@id@tﬁéyﬁdl&@ﬁég’nﬁ@tﬂ@téé’ﬂa@e, cal-
base-addi tion salis of the conpounds according to the

i nveium stearate dopoigathyicnie gheeallis solid formmeasn beodded ko the
e-earth.me

2 RobRB e B IRh IR BufT oAy Bubiser
nMaggesh A& %}%x%ﬁ%ﬁé,%@darf’érﬁ%r?&élemm ehlNate BN5O&EINPESboNate,
| enedi a chl

N, N - di benzyl eth ne, or opr ocal ne, chol i ne,

di enmanlitcavisabe atded ieredeatu ingroie et Byailddildy of Hre medica-
and procaj ne, 25 The base-addition salts of acidic
con‘ﬁ'g‘?,m&zte&gl&%f:apﬁ ei@sihren 1€Rti on are prepared by
bringing the free acid forminto contact wwth a

sufficient anmount of the desired base, causing the

f or atdditionf ifidesiredlor nenessarpnsdtabldé bowiars mabmeants and disin-

free acid can be regenerated by bringing the sa|jt form

30 19A'gNtsoRt Well Ak PeSARraicish AciBetaPIaigd e the gaixture.

g_czl ;@ditgb% GIARUAThERIR! staRM gE%‘iineTﬁgtufréles%g%% %éfcﬂrdg? for ex-
iffer n a certain respectromtheé correspondi ng

sal anfge hglutbss epbetd-labtoses peettdrers efddd fomhyaizeahatural and
properties, such as solu- bility in polar solvents; for
t he%ﬂ#‘ﬁ&é@bl@ﬁfr sHeh pRvioR EXBRPl®ARAEE. tragasagt psodigm algi-

Cher eot SEPHEORRBENUEs - BB UBE R Al PG hd Bl The. The

comubidner aosdimete dtd@aPé fyend irRiudeosddiufsoleates sodam
one grou whi ch i s capable of form ng pharmaceutically .
accé?ﬁaéﬁ & MRGNesilyn stegrate, wedium hieazpatge sodipim acelgte, sodium

norlne e 3mSRl GieaP s A TH bR 5thd restfbRee
di f tveress, eta@he@tiwitdiRilodl, ayaphasnbate, xamtisatdgum amdthe like.
trihydrochloride, but this is not intended to repre-

e tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbent, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape which are broken up to form granules.

The granules can be lubricated by addition of stearic acid, a stearate salt,
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it can be seen that the expression 10 "pharmaceutically
NOapasalb®iIsal t" in the present connection is PEK&IR2908/004154
mean an active ingredi ent whicdyconprises a conpound
according to the invention in the formof one of its
salts, in particular if this salt forminparts

i mproved pharnacoki netic properties on the active

i ngtb&ﬁblemﬁnmehﬁarne@*déﬁtd\ptdvehheticﬁm@%td thentableticastiag motdds.
ingredient or any other salt formof the active
i nghHeRiiubiicatecbaigddre isdhen pressssiorgive tabletst Tpe compounds

acc N for £t t -' [ -

or R R § e i BERn S en 6 BE g BT MRS eg bl Fb
a degipiedt aharHacpiiseed idveplipRegivie tablethwithod ¢hrigihg out the
have earlier 20 and can even have a positive influence

on @MeaU@NAICEMPIeSRIRG Stapst A isansparenteon eragE RivtectiveHayer

. ' t | ffi ' h . :
Conp il b R dein, aere auaber BRvgr materia
OW 56 hQyibdtelayeNBf ®ax hH\Abe préditit UDPeSBEN HRYadded to these
accordingly oCcur in various enantioneric forns. 25

Thegoatimgstineregrdodeeabistioidifferentatechetween diffeiepadpgage units.
active form Since the pharmaceutical activity of the
racemat es or stereoi soners of the conpounds according

to ORA liGOMRNELEN a8B86r @ikbirle, ddlutiBRY spﬁ%eagi.d atis, £8n be pre-

use the enantionmers. In these cases, nd product or
evepareddniting formeoBoshge esitcomthad ssgipan auadtiiymanprises a pre-

o SRR HGRANE B {ReRF T sui s Gon HeiEPafd by disselying
eNMhYRfnp AP icdh hbubhiss 8YNLBENit: a §§it%m?tﬂ%%ot8ﬁ§ﬁ1u%felixirs

racenmi ¢ am nes, diastereoners are tOr e rom
m xanergrepbred esing isomomidxic alcobplic vahicle. Suspeasives ahnibegfor-
agent npl.es of suyitable WD 2008/ 155001 , .
pcwmetaigagmhwﬁalon-%*éh@ £9BIRAURG 15 FeRery Toxie veicle: salypilisers
act | ' S j
20 PRl ferseUakh 82 KREERE ORIt Loctsh) Bldchols anc
maneiEloxyedioyldne sodlifot etiarsl, priesehiativasi fthvcsmiatditivigs, such as,
N- pfr otected am no acids (for exanple _

or example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the
like.

The compounds accerding to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form
of liposome delivery systems, such as, for example, small unilamellar vesi-
cles, large unilamellar vesicles and multilamellar vesicles. Liposomes can
be formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.
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N- benzoyl proline or N-benzenesul fonyl proline), or the
various optically 5 active canphorsul fonic acids. Also

adw@eeess 1S chromat ographic enantioner resgdtpBos004154
with the aid of an optically aghi ve resol ving agent

(for exanple dinitrobenzoyl phényl gl yci ne, cellul ose
triacetate or other deriva- tives of carbohydrates or
chirally derivatised nethacrylate polyners imo 10
bilised on silica gel). Suitable eluents for this

pur pose are aqueous or al coholic solvent m xtures,

suclThascorhpsurrdeardardinias ahe inveepibarmothe salts, solvates and
acetonitrile, for exanple in the ratio 82:15: 3. 15 The
i nvehysielpgicalfunatinna! ferivataesitbetant cagealen bewielivered using

f(r)rer éﬂg&or t ”2[’89%%% ﬁil‘%?céyrl?igﬁg% S(?drﬁﬁound mole-

(ph@umcamtdcwle@qrmmpr Siinds tan BAYE b@db@rﬁrebyo soluble poly-
non-chem cal neth- ods can be converted into a

SU| mﬁéw@s@@j@dmmw@eat c@rg@ﬁhe‘iuan ROIYZ@ & MAYeSRIODPASS

nd/or sem - | ude ient or adjuva
2na POy i Bfe brBBianeh o ROl A br g AGEH brido-
fur ‘phéhoﬁ‘bblwgdrdl@'éﬂﬂ”@éﬁa?taﬂ B@ph@f«(&r&rlwwétﬁylbhérdmeepory-
relates to I cament’s conprising at |east onhe
comysingl sabstitudica by palmitey|iradiealsi E[hea‘.mﬂMmunds may furthermore

h | | t t
P ePESLpRT B 2 HaSE DodiirafielE alihersehihaistinte for
al | gERidvRRy c&ﬂﬂau%ﬂtrb%%b'df ErelRip ﬁﬁ‘yx‘érnr%’lp% it acid,

Phar maceut™ cal formul ations can be adm ni stered

f or pobt e@mmej@pretmctunet $JO\|!WI‘Iyd|'D)(y@IUhﬂ’ICS‘£EI®, gnlwmtms’terseaoly-
anount active ingredi ent per e _unit

uni g¢ @ ihygrox fa@'ia?ﬁ)’@a"@af epgng t‘d'osyltrg(p% or am-
er th)ba*hrE‘blécﬂ( &1 f8er ﬂﬁ&d?&l%;é‘l%' y preferably 5 ng to

ng, of a com poun accord ng to the invention,
dependlng on the condition treated, the 35 nethod of

e 0 e A BH T WP Rt an

ad”b@'aﬁrﬁ?”n%‘ieré& 39 RdbBERYSht $198@8&for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical cintment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formuiated to give a cream with

an oil-in-water cream base or a water-in-oil base.
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WO 2008/ 155001 PCT/ EP20081004154 -37 units which

conprise a predeterm ned anount of active ingredient

pe0 2desrss@ge unit. Preferred dosage unit for nulPemiEmMeNs/004154
are those which conprise a daj{y dose or part-dose, as

i ndi cat ed above, or a corresponding fraction thereof

of an active ingredient. Furthernore, pharnmaceuti cal
formulations 5 of this type can be prepared using a

pr opRgAM A fital ﬁar@@mroaﬂsladdﬁf@@nroﬁtapacbhgp;mm@tmqgwrhe egé in-
art. Pharmaceutical fornul ations can be adapted for

adn¢lHie @yatdrensvinavhiely the actiesingestlien is m@l\rﬁﬂ ploglspeded

el SuliugicBoer, Foad b ARl oBB Rt ol Rl o

transdermal ), vaginal or parenteral (including

subcut aneous, intramuscul ar, intravenous or

i nt Phaemacs Yticaktcoddaticbscdaptedrivrdopicab appiication pn dpamsdith
using all 15 processes hnovvn in ttg asgar maceutical art
by, EFHTBR ENIeSASH ey 2P dnoYbaFEes ngr edi ent wi t h
the excipient(s) or adjuvant(s). Pharmaceuti cal

formul ati ons adapted for oral adm nistration can be
adnPharredcedicar fadmadatomsadepted fortrectad administrafiom can be ad-

exanpl.e, syl es or .tabl et w ders or granul es;

sol 'TH tﬁ’éei&ﬁ‘l‘?%gﬂﬁféh@ppﬁ'?‘%%e YUY 4%on- aqueous

I iquids; edible foams or foam foods; or oil-in-water
liquid emul sions or water-in-oil quuid ermul si ons. 25
ThuBharfroacaxk@apfeemulaticnseadaméed &dr rersal addnnisfratiorain which the
in the formof a. tabl or capsule, the

act F78e[ AP Hanents 8§ RERIPriSSra §RATEEAOST having aparticle
orali,e f'&f@:x 'ié3 |ﬁ”ﬂq? é‘@@%@b'rﬁ%’rc{) ﬁﬂf@h‘? ﬁag(ﬁr?lll’h{l‘él:éd in

exci pren h™'as exanpl e

vvattdae raBdnélhlﬂ whikk snEff\Asieaﬂ@rm e by emdemmatué?rﬁ)wa the nasal
conm nut i n\%_the conpound to a suitable fine size an
m‘ lefh%ﬁagteS Q™ aacorﬁﬁlé!ﬁﬁﬁ@'éﬁﬂTF'E'QIth%i?@WS?éH?'dcféﬁ’ﬁﬁ* Fﬁuif@dnose‘

e SUFOLTP P R Mo Repubie RRIRb e YRt s i
a liquid as carrier substance encompass active-ingredient solutions m

water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

tors.

Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

formuiations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be treated; and
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A flavour, preservative, dispersant and dye may

i kewi se be present. 35 Capsul es are produced by
pwepans/Ksod powder m xture as descri bed above @&MOEP2008/004154
filling shaped gel ati ne shells Eheremﬁth. G idants and

| ubricants, such WD 2008/ 1565001°PCT/ E P2008/ 004154 - 38

as, for exanple, highly disperse silicic acid, talc,
magnesi um st earate, cal- cium stearate or pol yet hyl ene

9l yaaliebiis ?ﬁbirfbnté’ddﬁc?t{é%eﬁlﬁ AfRpedsionst BBichiawdbmprise sus-

m xture before the filling operation. A disintegrant or
sol pbhsiosenedid andthickeneforThextompiudaticagaanagaadminibtEredin
carbonate or sodium carbqnate, . may | i kew se be added

o S Go8t R b e Ber el ERgMBLS 4RSI S and
mentigad t , il n bt d | iti
Tenvih s LERERARLA ol PSPy At gkt fior
di sohtheltetiEgeamies ligusid Welr lexamply esatersior injéewrspulipeses, imme-

[ nco_rporategd into the m xture. Suitable binders
i ncAlrdelyhieipenusyyisinfGes&@Vnat ural sugars, such as, for

Fr oAt sSLe End SuaPeasats brnre BT BLEOERRER g rec

exaipg ean begreparedrfegactailb powdersl gramalegsi arkbtabidte,
car boxynet hyl cel | ul ose, pol yethyl ene glycol, waxes, and
the like. The lubricants used in these dosage forns

i nc i [ 1eS] :

ot ol s OIS B B, 78 Sl oA B ve PG nentiones
chl eohsteuentd, theefdrimitatiohRengdy sigdt &ghprids othee lag@eats usual in the
W t hout being restricted 20 thereto, starch,

et B with refneskio tgapartiseat bipet @f forantatian; hus EiExanple,

o S e Bh RGPl ot Bt dhipisBtigf AP Lmrise fa-

dryypiessi ng the m xture, adding a lubricant and a
di sinteg- rant and pressing the entire mxture to give
tablets. A powder mxture is prepared by mxing the

ai 1 DR IE bt Bodiiht Bp ZaBREURG, & hg ePesdtigrention

W t Hepehl$18Ara nGMeBr obfactdral ineKRIM For example, the age and

car boxynet hyl cel | ul ose, an al ginate, gel atine or

pol ygightlof the human or animal, the precise condition requiring treatment,
and its severity, the nature of the formulation and the method of admini-
stration, and is ultimately determined by the treating doctor or vet. How-
ever, an effective amount of a compound according to the invention for the
treatment is generally in the range from 0.1 to 100 mg/kg of body weight of
the recipient (mammal) per day and particularly typically in the range from
1 to 10 mg/kg of body weight per day. Thus, the actual amount per day for
an adult mammal weighing 70 kg is usually between 70 and 700 mg,
where this amount can be administered as an individual dose per day or
usually in a series of part-doses (such as, for example, two, three, four,
five or six) per day, so that the total daily dose is the same. An effective
amount of a salt or solvate or of a physiologically functional derivative

thereof can be determined as the fraction of the effective amount of the

compound according to the invention per se. It can be assumed that simi-
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pyrrolidone, a dissolution retardant, such as, for
exanpl e, paraffin, an ab- sorption accelerator, such
awo J08%/1888npl e, a quaternary salt, and/or an JET/EP2008/004154
absorbent, such as, for exanplgg _bentonite, kaolin or
di cal ci um phosphate. The powder m xture can be

granul ated by wetting it wwth a binder, such as, for
exanpl e, syrup, starch paste, acadi a mnucil age or

sol gridmses afre saithbledsetheotre potantef ottedrezoralitio rendentioned
pressing it through a sieve. As an alternative to 35
graﬁQP‘é@-i on, the powder m xture can be run through a
tabl etting machine, giving |unps of non-uniform shape
whi ch are broken up to formgranules. The granul es can

be Thkrihesitiesh foythaddotd @mates t6heedicamantscorapradiegatleast one
salt, WD 20081155001 PCT/ EP2008/ 004154 -39 talc or
m nepapoyNd aqaowh@@io the piveoken aﬁmomhﬁgﬂa@ewth:@llvwaete deri-

Loyl R adSerbRisbfS helebh it e n Eflus HReedr in

I nvantatdys, el #lisastmecantbienathditdrient AdtRe- lﬁg@mm
i nert ex0|p|ent and then pressed directly to give

tabl ets without carrying out the 5 granul ation or

L BB ESERBREARR A RTRR TS oof BBy pRLG Py
of %ggﬁfs B pBACYER thdB ®hichlinhBRAMRIcHPTSid AY@thurfinkdk the

e present. Dyes can be added to these coatings in
or derowtb aned sireadtad tanbiiecels; ipaeterdértansegiven hees enVYEGF

ol (HAeB piipts 4iCuneyPPafines 3B fiiseh GBI e tiectec

for 8 QECIoRReR 16181 h8d SAgldaditirPafd ¥RRoSAAAL I LY conpri ses
a pre- specified anount of the conpound. Syrups can be

prepared by dissolving 15 the conpound in an aqueous
solution wt sui le flavour e elixirs
o1 bt B R pha oSt ade I B 4 benReridh Smethaton wih
Sus pRNEGABBURED aBEoHIRIY toMbahRchtIRh (rRREIPIRILAR! alkPBting
conpound i n a non-toxic vehicle. l'1'sers
enubgehiseastimstativlites; erpmbpevyﬂmmlxm, mam»n)eloaiaedﬂc enzyme a
[ soet earall al caohol s and

opoisomerase Inhibitor; procarbazin; mitoxantron or platinum coordination

complexes.

Antineoplastic agents are preferably selected from the following classes:
anthracyclins, vinca medicaments, mitomycins, bleomycins, cytotoxic
nucleosides, epothilones, discodermolides, pteridines, diynenes and podo-
phyliotoxins.

Particular preference is given in the said classes to, for example, carmino-
mycin, daunorubicin, aminopterin, methotrexate, methopterin, dichloro-
methotrexate, mitomycin C, porfiromycin, 5-fluorouracil, 6-mercaptopurine,
gemcitabine, cytosinarabinoside, podophyillotoxin or podophyllotoxin
derivatives, such as, for example, etoposide, etoposide phosphate or teni-
poside, melphalan, vinblastine, vincristine, leurosidine, vindesine, leurosine
and paclitaxel. Other preferred antineoplastic agents are selected from the

group estramustine, carboplatin, cyclophosphamide, bleomycin, gemcita-
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20 pol yoxyet hyl ene sorbitol ethers, preservatives,
flavour additives, such as, for exanple, pepperm nt
oo mmsmssher al sweet eners or saccharin, or ot hepCT/EP2008/004154
artificial sweeteners and the ljike, can |ikew se be
added. The dosage unit formulations for ora
admnistration can, if desired, be en- 25 capsulated in
m crocapsul es. The fornul ation can al so be prepared in
sucBirfe, WR%ahfidé, ﬁ@%h@%rﬁ%ﬁahﬁetﬁ%h@fé’rﬁ%@fhlb@p@ @?@fabln
such as, for exanple, by coating or embeddi ng
par idatubate, tnategreixate, idacpdiaaiee. d. - awaaragmaseheamm&tbecmoCPT-
The nds accordl to. the. inventi
o1 Vas PR Ry EP oS Byodine: PioAemiuma TaRIde e vlce.
t he@gﬂaoﬁéﬁgtﬂhéﬁe%n@gmé& %t%ﬁ@?’oﬁé“ar?d”ﬁté@énfﬂm@f
| i posonme delivery systems, such or exanpl e, snal
uni lanel l'ar vesi 35 cles, large unilanellar vesicles

and [tilamellar veS|cIes i posones .can_ be fornmed
1 omhed APVeEoT RS sREIe IR sesu@ cqasisfipg oéﬁaa%raée packs of

200871 58B01 517 ERBRUR b G PO BN ot e et ofandlor

accor di phatmatiatidatly esablndenctivbs, aﬂvates asmll stategdsandrs
physi ol ogi cally functional derivatives thereof can also
be” del i Verreaf. d%ﬁ?'H@'ngrfﬂ%tr?%ﬁ%“Pfeﬁ’ﬁtﬂ BbEAtS. as i ndi vi dual
carrier nHo whi ch the conmpound nole- 5 cules are

coupl ed.” The conmpounds can al so be coupled to sol uble
pol yib) mansefasctiveraped e ofediuethee Medieameet sctivBlngredient.
pol yners may enconpass pol yvinyl pyrrolidone, pyran
copol yner, polyhydroxypropylnethacrylanido- phenol ,

o AREAL a0 SRS i ROt s

conpaysds amyodles tTies s&tmay bf@r@ium;ﬁ@i donprisd éssarate am-

bi odegradabl e pol yners which are suitable for
achPellasy cashcoptairiagras effediveraronridvichaempoupd@ccording to

exaﬁpg ﬁw@?ﬁ ¥n %?1'6/0‘} péhcar%aceutlcally usable derivatives, solvates and

stereoisomers thereof, including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
for mammals, in particular for humans, in the treatment of diseases in
which HSP80 plays a role.

The invention thus relates to the use of the compounds according to the
invention, and pharmaceutically usable derivatives, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios, for the preparation
of a medicament for the treatment of diseases in which the inhibition,

regulation and/or modulation of HSP30 plays a role.
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pol y- epsi | on-caprol act one, pol yhydroxybutyric acid,

pol yort hoesters, poly 15 acetal s, pol ydi hydroxypyrans,
peOyessassmer yl at es and crosslinked or am phi paChiEe2008/004154
bl ock copol ymers of hydrogel s. 4har maceuti cal

formul ati ons adapted for transdermal adm nistration can

20 be adm ni stered as i ndependent plasters for

ext ended, close contact with the epidernm s of the

reci pient. Thus, for exanple, the active ingredient can

be delivered fromthe plaster by iontophoresis, as _
desthé peepant inyendipalencosnasses i asenad e Femporede aceerding

For LR A G RETURBEENY BT R TH h E0 S
Oi NthBRsUfFor HeSHEDarRIGPREIS hiifcarh@it 8P she REAERESR, of tumour
sol utions, pastes, gels, sprays, aerosols or oils. 30

Fordis@asas, sachast fafexampleyibrosawons, nytasanedma; kxsarcoma,

for_examml e mouth ,and skin, the Por | ations are
pr f SATERME: S§teRgeNE A EPME & ﬂ%%ra”%?%%{%mﬁne”do'
t hetheRe&arebmiz0 [y idis dreo@iaY §niphdHdib ERdBthe idi@résthhYéyno-

ingredient can be erployed either wth a paraffinic or
a waoma; mesoitthdlionta, daningssiem @B, licsaroamay giabdanyosarcoma,
active ingredient can pe fornu ed to give a cream

at
wi t$PIORFAINOTNA. RAREFART EaRTHabEER CaNGER QVa[iAn GRNCer, pros-
ba 0 / ol i-
P T o PR Pl ard dapred Foy inomp. adenocar
apptéroat $ywingoeatdirorepesébacedusdgany eadimgraa, papilMryctarci-
the active L nr(g,re ient i.s dissolved or su_spendes in a
sui TBPePRRIIFTYAIENORAANMNER SSIAFENRAFESNSMSSH hane marow
Ph . Ry Coal _
P e R b R e e nB ey PEacBRIA hepatoma, bie
anddunt wahviasinas ch ftieeareiaentd, camifomean eatbirporsic adagph eda,
for_rectal adm nistration can be ad- 10 ministered in

t he/\lBF $BTOY SEB4FA! GaNEs . dpSticwarManh aluRE AR PeR)a, small-

For 4gtf iBht RaRciAGHR! BAdLEF cARMEmAEBIMENA! BhIcRIbrhE, Y,
astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinea-
loma, haemangioblastoma, acoustic neuroma, oligedendroglioma, menin-
gioma, melanoma, neuroblastoma, retinoblastoma, leukaemia, lymphoma,
multiple myeloma, Waldenstrém's macroglobulinaemia and heavy chain
disease;
viral diseases, where the viral pathogen is selected from the group con-
sisting of hepatitis type A, hepatitis type B, hepatitis type C, influenza,
varicella, adenovirus, herpes simplex type | (HSV-|), herpes simplex type il
(HSV-lI), cattle plague, rhinovirus, echovirus, rotavirus, respiratory syn-
cytial virus (RSV), papillomavirus, papovavirus, cytomegalovirus, echino-
virus, arbovirus, huntavirus, Coxsackie virus, mumps virus, measles virus,
rubella virus, polio virus, human immunodeficiency virus type | (HIV-l) and
human immunodeficiency virus type I (HIV-11);
for immune suppression in transplants; inflammation-induced diseases,
such as rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease: cystic



10

15

20

25

30

35

carrier substance is a solid conprise a coarse powder
having a particle 15 size, for exanple, in the range
20:pD08MmFs0doNs, which is adm nistered in the n&CTEP20081004154
which snuff is taken, i.e. by pagpid inhalation via the

nasal passages from a container containing the powder

hel d close to the nose. Suitable formulations for

adm ni stration as nasal spray or nose drops with 20 a

| i qtibebsis: digsaderr assivoRited QStheopasssia Gluchers, g edireple, dia-
solutions in water or oil. Pharmaceutical formnulations,
adapeta reropathy. Masmangiomasy endemesiasis teMOUE angrgenesis;

g'eﬂﬁfégﬁ rsgggéégt%ée ag)gglbﬁgﬁlﬁ?,gﬁess%ta%]es\é@lé@%ﬁf% é)zgmotion of nerve
di s pegerRsrativhifbragemaR) GiseHedM!ISUBRI, 6o RBMHIE! Scletcietmati-

Phar maceuti cal fornulations adapted for vagi nal .
adnitiii Belyarvosiiscaystemigipagntinhesisrefdhadivpe elid &grmation,

ta Ns,...Cl e . gel pastes,.., foams or spray

for FE\%““%L@S&%HQ%FE%%W%WF'BF%?'ati ons adapted for
parenteral adm nistration include 35 aqueous and

non- aqueous sterile injection solutions conprising

ant iTowi cordpawnds atddrding, todhe irventionatancshiitdirspaticely, the

by nean off whi cgthe formul g- tion i rendere%
2o SEAMD G GaNCERAUBINeGolT AAdumaly mdasiasss B arederpiore
and sW\eh28G8¢ gﬁ,’é@&]{hg%ﬁPZO%/ 004154 -42 aqueous and

p

non- aqueous sterile suspensions, which may conprise
sus- pension nedia and thickeners. The fornul ati ons can

b I Ni ed | ingle-d [ ti
e A S o DB el 55t came
st opgdnys afg Sﬁﬁrg%ﬁf !h%%(réﬂtﬂﬂhéﬁdil%fghﬁibﬂfg%ail %C‘b@ﬁfabfl% ?alts

only the additi 5 of the steri arriter Fiquid,

exaapHesoleates tHareof fyr ¢he poeparatipon ob a, médwameit farehg protection

before use i s, necessary..Injectjion solutions and

ous PLRSIBALCElIsAaas! tPHC% ERRREhBY CREMOtE@PY egnd for the treat
ment of diseases in which incorrect protein folding or aggregation is a prin-
cipal causal factor, such as, for example, scrapie, Creutzfeldt-dJakob dis-

ease, Huntington's or Alzheimer's.

The invention also relates to the use of the compounds according to the
invention and/or physiologically acceptable salts and solvates thereof for
the preparation of a medicarment for the treatment of diseases of the cen-

tral nervous system, of cardiovascular diseases and cachexia.

In a further embodiment, the invention also relates to the use of the com-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for HSP90
modulation, where the modulated biclogical HSP90 activity causes an im-
mune reaction in an individual, protein transport from the endoplasmatic
reticulum, recovery from hypoxic/anoxic stress, recovery from malnutrition,
recovery from heat stress, or combinations thereof, and/or where the dis-

order is a type of cancer, an infectious disease, a disorder associated with
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I pe can be prepared fromsterile powders, granules and
tablets. 10 It goes without saying that, in addition to
tWMe 281809&0par ti cul arly nmentioned constituentsPCTHE2008/004154
formul ati ons may al so conpriset her agents usual in

the art wth respect to the particular type of

formul ation; thus, for exanple, 15 fornulations which

are suitable for oral adm nistration may conprise fl a-

voutisrupted pestaipetrdnspald fromf the adridoplasmativt rebitulune, cngisonder
of the present invention 20 depends on a nunber of
f aaaﬁ%late%wbhdﬁ%aem@/re@ﬁa‘ﬁﬁnoe of RRMRHtigRE th@\;@iogﬁvh%rﬁ the

P PAIRF GRS R R & B e o
f orgart elci a:reanaisysltrﬂaa@mmdéla@éda@mﬁuwarsarrwthmﬁa revact dera-
ul ti mat elglodet ermned by the treating doctor or vet.

HowiorewaFdiopuinarasy bypass aperatioss oegaébt.ﬁ@aﬁnh@ntaé@aabcw@

L A e R L

re%tm&nbe(é‘ﬂim%s?%nﬂ@ &I afy Pbgwbaéhﬁra ts&@ﬂu@%dnlﬁpt.cus
in the range from tol rrg/kgo ody wei er

dayan ﬂ?m%ptlctflieaaﬁﬁtYaBCTalﬁf@Dhﬁen@ra dayrotiegenana laa igorder, Alz-

TRt S i, £ Ralch o B83ane  A1oy AT Sthi B sCRPSE:

|nc{u\\usjq)alne@ga,§ga|@,%sgay or wusually in a series of
part-doses (such as, for exanple, two, three, four,

f|ve or SIX) per day, so that the total daily dose is

t of | vat
of T3Pt Radadien! fon HVeshian s a8 g RsF ine sam-
be SRURISTARRIAG tb ke IHvantibRAnAforidHy sRildfIEAIY SclPRABIE salts
of the 35 conmpound according to the 1 nventi'on per se.
It amhs@leamstbamftfcbramesarapammaﬁa Lt!éﬁmalnent for the treatment

AT Rretha e S 800 o

ventricular arrhythmia, heart operation, cardaopulmonary bypass operation,
organ fransplant, spinal cord trauma, head trauma, stroke, thromboembolic
stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-
mia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

trophic lateral sclerosis (ALS) or neonatal stress.
Test method for the measurement of HSP90 inhibitors

The binding of geldanamycin or 17- allylamino-17-demethoxygeldana-
mycin (17AAG) to HSPS0 and competitive inhibition thereof can be utilised
in order to determine the inhibitory activity of the compounds according to
the invention (Carreras et al. 2003, Chiosis et al. 2002).

in the specific case, a radioligand filter binding test is used. The radio-

ligand used here is trittum-labelled 17-allylaminogeldanamycin,
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The invention furthernore relates to nmedi canents
conprising at |east one 5 conpound according to the

I RVERdosqEsoand/ or pharnmaceutically usabl e deri- pet/Epams 004154
sol vates and stereoi soners ther%Pf, i ncludi ng m xtures
thereof in all ratios, and at “Peast one furt her

nmedi canent active ingredient. 10 Further nedi canent
active ingredients are preferably chenot herapeutic

age : g ol S b i i . .
and L ARG T heEbirkdhy frotahans iR AR anRRAMibitors
cel véhiclpirebdeanwith itise giTPebindgesiteo VEGF  recept or

i nhibitors, including robozynmes and anti sense which are
directed 15 to VEGF receptors, and angi ostatin and
endostatin. Exanples of antineoplastic agents which can
be r. conbi nation with the conpounds according to
the Invention generally include al kylating 20 agents,

anti netabolites; epidophyllotoxin; an antineoplastic
enz\R@xonabinhAPRLFERARISIPG0H IR Bbil 8%preBs&E IV Z Uity);

m toxantron or plati num coordi nation conpl exes.

Ant i[3bp1A8Ei (87 @lfglenynageldpnamycab[8llytashisot &d-H: &pecific activ-

f ol I..owm asSEeSs: ant h ' , vinca

rredi'%aﬂr&%‘txgb ﬁgmefﬁ?raﬂ?%m#% )i cyt ot oxi ¢

nuclieosE defter BREEN (APAME HEPESOFRO! 5 dad.MPC R BEASD1%)
di ynenes and podo- phyllotoxins. Particul ar” preference

i s dilvigscrieantiiz(saimg fiteapkds (Mdlipdrer VAEBROB, 5@ar mi no-

30 nycin, daunorubicin, am nopterin, methotrexate,

nmet hopterin, dichloro- nethotrexate, mtonycin C,

por faé in, 5-fluorouracil, 6-nercaptopurine,

genti t abi ne, cytosinarabi nosi de, podophyl | otoxin or

Lo S S o AR v 0

el phpofathyenbliagt i ne, vincristine, |eurosidine,
vi ndesi ne, leurosine and paclitaxel. O her preferred

ant iTeoRL AR d£ri89 Bt Pnééleth%%ﬁ?\ggﬁ édrgmddgg group

estranusti ne, carboplatin, cyc ospham bl eonyci n,

9o 4,0 (2R HERO93-ECT! EP2008 004154

Reaction time: 30 min., shaking at 800 rpm

Test volume: 50 ul

Final concentrations:

50 mM HEPES HCI, pH 7.0, 5 mM MgCI2, 0.01% (w/v) of BSA
HSP90: 1.5 ug/assay

[BH]17AAG: 0.08 uM.

At the end of the reaction, the supernatant in the filter plate is removed by
suction with the aid of a vacuum manifold (Multiscreen Separation System,
Millipore), and the filter is washed twice.

The filter plates are then measured in a beta counter (Microbeta, Waliac)

with scintillator (Microscint 20, Packard).
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-44 bine, ifosam de, nel phal an, hexanet hyl nel am ne,

thi otepa, cytarabin, idatrexate, trinetrexate,

d¥EBIPHFISAE, L- aspar agi nase, canpt ot hecin, CPT-PCIIEP2008/004154
t opot ecan, arabi nosyl cyt osi ne, 4fi.cal ut am de, fl utam de,

| euprolide, pyridobenzoindole derivatives, interferons

and interleukins. 5 The invention also relates to a set
(kit) consisting of separate packs of (a) an effective
anoliit ofodordrat bispartarmiaeddratn e t'ootrte penveinutesi vahdisoand the
phar graceuti cally usabl e deri vat i ves, solvates and

st eltcgaos\(ﬂjr%‘?§ f 2TOMRGUBEiS Gairy! %F&ﬂﬁ@e?ﬁfmr es thereof in

all ratios, and (b) an effective anmount of a further

medi canment active ingredient. 15 The set conprises

sui fTablegl cont ai ners, such as boxes, individual bottl es,

bags or anpoul es. The set may, for exanple, conpri

sephSRY afphibigandy sems r@@rﬁfssmﬁtlﬁg GOMBPHRES .C\fethe “formula |
am"é@éor‘a qqat (P"gqﬁ\l]lé}q accor ding to the invention and/or
u ca y

pharmace (eabl e derivatives, solvates and 20
stereoi soners thereof, including mxtures thereof in

aIIrLaLLosf,and an ptfprtjvpga unt of a further
medi can&ﬂmmwnd/@f'ﬁhﬁg‘r)é'ﬂu@nlt i n| di s- sollGed or
| yophit+tsed+orm,25YSEThe present—conpounds—are
sui tabl e as phar ﬁ‘&ceutl cal active ingredients for
manmal's, i n partiggul ar Tor humans, in the treatnment of
di seases in which HSP90 plays a role. 30 The invention
thus relates to '3 use of the conpounds paccordinglto
t he._invention—and nh;:ut nmaceut | al¢\/ usahl e
derivatives, soI et es s and stereo- i sorrersA t her eof
i nc thereof—nm—att—r aﬂ—Ua f-or—the
prepar ation 35 o?\ a medi canent for the treatnment of
di seases i n whi ciagthe 1T nhibrtion, A

IlA?ll A

I'IASH A

lIAgH B

“A10" A

|!A11Il A

I|A14I| B

IIA15II A

IIA16!I A

}. ll‘Ad]?ll A

"A18II A

IIA19I| A

IIA20!I A

}- |IA26II A

IIA27II A

IIA28H A

"A28" A
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regul ati on and/or nodul ati on of HSP90 pl ays a role.
-45 The present

200

8/ 155001 PCT/ EP2008/ 004154

WO

i Wwoenbd/ s8o@nconpasses the use of the conpounds pPCT/EP2008/004154

acc
acc

ording to the invention a_ng
eptabl e salts and sol vates

or physiologically
thereof for the

preparation of a nedicanent for the treatnent of tunour

dis
ny x|
sar
lyn
Vi

eases, such as, for exanple,

fi brosarconm,

osarcoma, 11 pRE@r conm,  Chonf
coma, chordomm, angi osarconm

drosarco osteogeni c
, _endo- theliosarconms,

phangi osar cor&3 1" yrrphangi oen

ma,— nesothel i oma Ewi ng's tu

dot hel i os#& coma, syno-
ur, leigsarconma, —

rha

bdonyosar comaf\3210 col on carcj

nnnv

ca
can
ade
car

cet ) UI CG.DL y UVG.ITG.II

cer, squannu eII carci nona

nona, paﬁ‘cr eatic
ancet

US - Falc
basal cél ma,

nocarci - nomey3/Yyri ngocar ci n
cinomn, papillary carci- no

carC|nc
oma, sebag@ous gl

R, papillary w

ade
car
car

nocar ci nonas,A%3/st adenocar ci
clhnoma, bronchogenic carcino

nomas, boWe marrow 15
rpnnl cell

ci noma, hepat®#g, bil e duct

carci nomé\

ch
tun
car
car
ast

epj

iocarcinora;, §FH|HUﬁa, errbt
our, cervical Cancer, testic

—l s

UI'ITL. dl IIIUIIbl
l ar tunoul, |ung

ci noma, snal Fg3gell I ung car
cinomn, epitheli al

carci nonn,

ci noma, Dblsadder
glioma, 20

rocytoma, nmetidd'obl astoma, c

ndynonre,—pi-rea-_l ona—haenangl

roma, oli godeﬁﬁpr ogl i oma, nen

I ani ophar y¥ngi oma,

i n- gi omaA nel anom,

ne
ne
mul
hea
Vir
of
C,
typ
cat
res

UT db[UIld hE&I IIUUI dbl.Ullu

tiple nmyel ong, \/\al denstron s

eukaem d&l yllpllUlld

macr ogl obul i naem a|and

vy chain diseggse; 25 viral
al pathogen is selected fro

di seases, pgwhere the

the group con- sijsting

hepatitis typ®47A, hepatitis

type B, hé\patltls t)

II I‘IIC

pe

har nac i

T o J ~J 1 l rPl A3
~@hsv-

typell 1),

E_lrol_f_lr HenRza; \lgr| r-al | a— adeno
e plagus, /%Jt?'ww rus, ech
piratory syn tial virus

ITU'Y, ro[dwrus

(RSV), papill ormavi nus,

pap

e | (HSV-I) pes sm‘plex
ovavi r us, cymﬂmgal ovirus, e

chi no- A

F

I

ICso: 10nM-1pM=A

TpuM-10 M =B
> 10 pM C

Above and below, all temperatures are indicated in °C. In the following

examples, “‘conventional work-up” means: water is added if necessary, the

pH is adjusted, if necessary, to values between 2 and 10, depending on

the constitution of the end product, the mixture is extracted with ethyl ace-

tate or dichloromethane, the phases are separated, the organic phase is

dried over sodium sulfate and evaporated, and the product is purified by
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virus, arbovirus, huntavirus, Coxsackie virus, nmunps

virus, neasles virus, rubella virus, polio virus,

M eaaF M odef i ci ency virus type | (H V-1) andCTHEAE/004154
I mmunodeficiency virus type Itg{H V-11); 35 for inmune
suppression in transplants; inflammuation-induced

di seases, such as rheumatoid arthritis, asthma,

multiple sclerosis, type 1 diabetes, |upus

er ycth‘rerra:ttognwhyp:smlliwgel amtior by beystallisatipnb Bfwklues on silica

di segse, c WO 2088 %§0001 PCT/ EP2008/ 004154 -46

fiby s?%’en |9§ ﬂs?&? 3le @49 t h angi ogenesi's, such

as, for exanple, dia- betic retinopathy, haenanglonas,
endonetriosis, tunour angi ogenesis; infectious

di ske@dds; artHPLOwoaditicienses; i schaem a; pronotion of
nerve regeneration; fibrogenetic di seases, such as,

for exarTlg, scl erodermati - pol ynmyositis,
syst erMrh ugala given MBS fgll@wmgr@(amméﬁ arg fhgmeasurement

1 el €8t e LS ankalrelBHG g™ o Cne i nvent ) on can

inhibit, in particular, the 10 growh of cancer,

t umaewrenePbskazrd@ytswmwomm@HPasm eaibwith the faifowring fea-
suitable for tunour therap é) The present invention
o§

f ur RS roR SOBITEO AIEEOSBra éwecmoeqn)e sgam 1e0-p80A ave:;

oot Bt B PRab B 60 s Bte B R EO D '720 m.

preparation of a nmedicanent for the protection

nor Paly ekd | 24&§Iﬁinﬂﬁl"l'ﬁeosﬁ|ﬁtb¥' )&sé@@é@ﬁbé@yth@ffﬁiwtét@rf@pms after
and for the treat- nent of diseases in which incorrect

pr ohei PAPJPdl. hg Ndfmisggr egation is a prin 20 ci pal

& abur b e Momat Sreugc FRR ot B & or

Al zHgivaRfs: $iCHBEoYaAE ifin Mok Ketahes to the use of
t he conpounds according to the invention and/or

phy%@WBDbAchQ/((h@t"émfa A) salts and sol vates thereof
f or o) a nmedi canent for the
tre%?ﬁgH{ ‘P“&rél\fe @j’ig@%d (g‘fﬂ;‘?\)e cen-

The retention times Rt [min] given in the following examples are the meas-
urement resulits of the HPLC measurements:

P gradient:

5.5 min; flow rate: 2.75 mi/min from 99:1 to 0:100 water/acetonitrile

Water + TFA {0.01% by vol.); acetonitrile + TFA (0.01% by vol.)

Column: Chromolith SpeedROD RP 18e 50-4.6

Wavelength: 220 nm

N gradient:

5.5 min; flow rate: 2.75 ml/min from 90:10 to 0:100 water/acetonitrile
Water + TFA (0.01% by vol.); acetonitrile + TFA (0.01% by vol.}
Column: Chromolith SpeedROD RP 18e 50-4.6

Wavelength: 220 nm
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tral nervous system of cardi ovascul ar di seases and
cachexia. In a further enbodi nent, the invention also
rebabesissenit he use of the com 30 pounds accor diaTgER2008/004154
the invention and/ or physiolog#gglly acceptable salts

and sol vates thereof for the preparation of a

medi canent for HSP90 nodul ati on, where the nodul at ed

bi ol ogi cal HSP90 activity causes an im nune reaction

in oeH wi dual , protein transport fromthe

endggaglgévic 35 reticulum recovery from

hypoxi ¢/ anoxi ¢ stress, recovery frommal nutrition,

2‘3;%%%&&%’5% Eg%-éiﬁ{/ﬁ?@%@lj{igfi}?ff%@él{yﬁz@éﬁ%%tﬁ%ﬁnzyn-s-
2008 1580 BREPER 8L 004154 47 ai arupt ed protei n

transport fromthe endopl asmatic reticulum a disorder
ass?ci atsd wi th i schaem a/reperfusion r conbinati or}1

t hef dof | TR IEHErOReD2AR 56 ASIICAdE ok 25 8e] Al pHIUM Chioride

i sch ] p L A4 € ; [ ;

¢ 2500 &igbPaRd e RibilS, B GRIBSIYAREE Gtn SHfIG A Solution of
hea2 5 @péRarotriced-flucesatisylelamaraay doyaselytamstatdntoride in
organ transplant, spinal cord trauma, head trauma, _
st r Bl ofidighipterasihane ds adden dromuisadt thisdempesatupk d he mix-

t i | ) o
cpi 105 280 R MR BE APl e, RO TS BTl G anc
a NEURARGERP Mgl sIhgdaN HA ZTHE riigure s SirfBdsRASLfurther
Hunti ngton's di sease, amyotrophic lateral sclerosis

( ALY nypuiesodiyted with dishloromethang and subjestasl iecernvertignal

i nvent, | : t.h of .t h m .
accaPh A8 TS PaSod bR Rk SR LhuL PEIr B PR héthy
accetheabd @) sietrsd offvitis olotdreand ARsePithqiettdi®um ether. Drying
preparati on of a medi canment for the treatnment of

i schidenilaBag of "tansequence of cardiac arrest, asystolia
and del ayed ventricular arrhythm a, heart operation,

car di opul nonary bypass operation, 20 organ transpl ant,
spinal cord trauma, headsrtrauma, stroke, thronboenbolic
stroke, haenorrhagic stroke,ocer ebral vasospasm

hypot oni a, hypogl ycae- ~

||1ar|

1.2 0.74 ml of hydrazinium hydroxide is added to a suspension of 1.85 g
of "1a" in 10 ml of dioxane, and the mixture is heated under reflux for 2.5
hours. The mixture is cooled, ethyl acetate and 1N Hcl are added, and the
mixture is subjected to conventional work-up. The residue is chromato-
graphed over silica gel, giving 1.24 g of 5-bromo-6-methoxy-3-(3-methyl-
benzyl)-1H-indazole ("1b")
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ma, status epilepticus, an epileptic fit, anxiety,

schi zophreni a, a neuro- degenerative disorder,
AVOI6I8TEF008 di sease, Huntington' s di sease, any®CT/EP2008/004154
trophic lateral sclerosis (ALSj30r neonatal stress. 25
Test nmethod for the neasurenent of HSP90 inhibitors The
bi ndi ng of gel danamycin or 17-

al Il yl am no- 17- denet hoxygel dana 30 nycin (17AAG to
HSP90 and coapetiti Vv inhibition thereof can be

utili sed—— ermne the inhibitory activity
of the conpoupnt ~eling~to the invention (Carreras
et al. 2003, [ al. 2002). In the specific
case, a radiol\igand | ter binding test is used. The
radi o- 35 |igand\us here is tri%iuml abel | ed

17- al | yl am nogel d4nahyci n, WO 2008/ 155001

PCT/ EP2008/ 004154 -48 [3H] 17AAG This filter binding
test allows a targeted search for inhibitors which

I ntenfe ,.
Roc b A0 Rorh Tepa i 2L hh Bt dRsabffeiBang under argor
purany rooledHb BLPBAG. 451 af bﬁfmrmmﬁidéa@r@ﬁdﬂem dropwise, and

[al |l yl am no-2, 3-3H. Specific activ- ¥ 11x1012
B /Wﬁdﬂ'x(t rigstred gt ragne mpmahqawéga urth@rr THurews. (B mix-

5 (I E%U@F?%g%pq%g%ﬁ%‘% MogE. okl ' FRER e

15 ﬂé@h@@f@ﬁfdﬁﬁ@r%ﬂfmzstm Mért@nzo fgaQPi’rB%rI}%afgél%thnn giving
|rr|%ated and coated with 0.1 % t hyl eni m ne

| ye
Thed €& 819 pES-baempeithpdioxyridel- maﬁleylbanmw Hgnd@ndedumﬂs
20 Reaction tenperature 22C Reaction time: 30 mn.
shaking at 800 rpm Test volune: 50 pl

1.4 Reaction in an autoclave at 100°/4-6 bar/22 hours:

578 mg of "1c", 25 mi of methanol, 300 mg of triethylamine, 25 ml of tolu-
ene are initially introduced and degassed. 15 mg of (1,1"-bis(diphenyl-
phosphino)ferrocene)dichloropaliadium(ll) are then added. The autoclave
is decompressed, CO is injected at 4 bar, and the autoclave is heated to
100°.

Removal of the solvents gives 5-methoxycarbonyl-6-hydroxy-3-(3-methyl-
benzyl)-1H-indazole ("1d").

1.5 4.23 ml of 2N NaOH are added to a solution of 523 mg of "4d" in

10 mi of dioxane, and the mixture is heated under reflux for 1.5 hours. The
mixture is subjected to conventional work-up, giving 386 mg of 5-carboxy-
6-hydroxy-3-(3-methylbenzyl)-1H-indazole ("1e").

1.6 25 pl of thionyl chloride are added to a suspension of 50 mg of "1e"
in 2 ml of THF, and the mixture is stirred for a further one hour. 2 ml of
toluene are added, the solvents are removed at 30°, giving 5-chloro-

carbonyl-6-hydroxy-3-(3-methylbenzyl)-1H-indazole ("1f")
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Fi nal concentrations: 25 50 mM HEPES HCl, pH 7.0, 5 nmM
My 2, 0.01 % (wv) of BSA HSP90: 1.5 pg/assay
[ 3¢} 2008A85000. 08 NM 30 At the end of the reactiRET/EPIV88/004154
supernatant in the filter plategis renoved by suction
with the aid of a vacuum manifold (Multiscreen
Separation System Mllipore), and the filter is
washed twice. The filter plates are then neasured in a
beta counter (M crobeta, 3allac) 35 with scintillator
(Mcroscint 20=-Packard). WO 2008/ 155001
PCT/ EP20087/ 094154, -49 lof cgptrol" is determ ned from
er g ( alues, and the |1GC 50 value

o@ d therefrom Table I 5 HSP90
i nhi bition by some_pepreSentati ve cpnpounds of the
formula | according td the inventid Compound of the

formula I 1C50 10 ° Ha mp2" A "A3" A "A4" A 15
“AS" A "A6" A "A7" A "A8" A 20 "A9" B "Al0" A

1.7 1f"is dissolved in 1.5 mi of THf and added dropwise to a solution of
25.3 mg of isoindoline and 90.3 ul of N-ethyldiisopropylamine in 0.5 ml of
THF. The mixture is stirred for a further one hour. The mixture is subjected

to conventional work-up, giving 31.5 mg of "A1", M+H" 384;

I!A1ll

"H-NMR (DMSO-dg, 80°C): & [ppm] 12.41 (s, 1H, broad), 10.1 (s, 1H), 7.52
(s, 1H), 7.38 (d, 1H), 7.38-7.18 {(m, 3H), 7.18-7.06 (m, 3H), 6.97 (s, 1H),
6.86 (s, 1H), 4.81 (s, 2H), 4.56 (s, 2H), 4.15 (s, 2H), 2.22 (s, 3H).

The following compounds are obtained analogously

Compound RT [min] M+H"
(HPLC)
{(gradient)

Structure and/or name

"AZ" 2.37 (N) 398
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"Al1" A "Al4" B 25 'A15" A "Al6" A "A17"
"A 19" A 30 "A20" A "A26" A "A27" A "A28
" AEQRO0KISAPY12008/ 155001 PCT( EP2008/ 004154

A "A 18" A
" A 35

_50 "PCIGEP2A08/004154

"A31" A "A32" A5 "A33" A '_AB4" A "A35" A "A36" A
"A37 A 10 "A38" A "A39" A "A40" A 'Ad1" A
"A3" 5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3-(3- | 2.17 (N) 400 W
methoxybenzyl}-6-hydroxy-1H-indazole
"A4" 5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3- 2.07 (N) 336
butyl-6-hydroxy-1H-indazole
"AS" 1.47 (N) 372
5-(3-Hydroxypyrrolidin-1-ylcarbonyl)-3-(3-
chlorobenzyl)-6-hydroxy-1H-indazole
"AB" | 5-(3-Hydroxypyrrolidin-1-ylcarbonyl)-3-(3- | 1.49 (N) 352
L methylbenzyl)-6-hydroxy-1H-indazole
"AT" 5-((R)-3-Hydroxypyrrolidin-1-ylcarbonyl)- 1.54 (N) 372
3-(3-chlorobenzyl)-6-hydroxy-1H-indazole
"A8" 5-((R)-3-Hydroxypyrrolidin-1-ylcarbonyl)- 1.49 (N) 352
3-(3-methylbenzyl)-6-hydroxy-1H-
indazole
"AQ" 5-((S)-3-Hydroxypyrrolidin-1-ylcarbonytl)- 1.47 (N) 352
3-(3-methylbenzy!)-6-hydroxy-1H-
indazole
"A10" 1.67 (N) 352
"A11" 2.41 (N) 384
. |
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15
I C5

"A43" A "A4T7" A 'A48 B "A49" A 20 "A50" A 25
3: 10nM1MEA 1 M1OM=EB > 10M = C 30 Above and

belcoswps/adshort enperatures are indicated in C | n HATEP2008/004154

f ol
wat

| owi ng exanples, "conventi éql wor k- up" neans:
er is added if necessary, t pH is adjusted, if

necessary, to values between 2 and 10, dependi ng on
the constitution of the end product, the m xture is
ext [ aeh e W|Thg ¢f | 34 3D -of—gdi chl or gnet hane,
t he phaies ar 25 E%Egértgté%jﬁfﬂ@?g%%wgﬁﬁgge is dried
over sodi um|schrbanhel)3n@-eetpibetad-6-hgdrddye product is
purjfied by W 2008/ 155001 PCT/ EP2008/ 004154 -51
chr omat ogr aphy on si | i cd/g8daga§ or by crystlal I i sati on.
Rf ak n OT i 4 - = I 1" iyt
acef até tha;sdﬂ’Bﬁ@{@ﬁ\c}gdﬁgﬂﬁﬁ@%gnﬁ'ti on1s'885(NT\he 322
M-tH data gijven i E6fHadtewW Tvg-igdadgx es arle the
nmeasur enent resuﬁogvofﬂ?h&@&-ws neasurenent s: Hewl etlt
Packar%H-BlW ¢DMI @ £ i@ HPS I08] 42126es, WHt bradd, 10.03 (s, 1H),
follow ng fea- 10 tures; ion source: electrospray
(posi 118 (rofd) 7 444rS (ootoGet . 1M Adinehi 683 (5. 2H),
voltage: 60 V; g t r atH e: : AMm
Flow rate: 2.4 i PG Tha Solioc O 2ied TeHuEd the
flow rat4" f or BS5Btho-1,3-dihydroisoindol-2-yl- 2.35 (N) 415
carbonyl)-3-butyl-6-hydroxy-1H-indazole
"A15" 5-(5-Bromo-1,3-dihydroisoindol-2-yl- 2.15(N) 401
carbonyl)-3-propyl-6-hydroxy-1H-indazole
"A16" 5-(Pyrrolidin-1-ylcarbonyl)-3-(3-methyl- 1.93 (N) 336
benzyl)-6-hydroxy-1H-indazole
"H-NMR (DMSO-ds, 80°C): 6 [ppm] 12.2 (s, 1H, broad), 10.22 (s, 1H), 7.46
(s, 1H), 7.16-7.04 (m, 3H), 6.96 (d, 1H), 6.78 (s, 1H), 4.14 (s, 2H), 3.45-
3.28 (m, 4H), 2.24 (s, 3H), 1.88-1.76 (m, 4H)
"A17" | 2.34 (P) 365
)
N
0 \/N
HO N
'H-NMR (DMSO-ds, 80°C): & [ppm] 12.18 (s, 1H, broad), 9.58 (s, 1H,
broad), 7.27 (s, 1H), 7.15-7.02 (m, 3H), 6.96 (d, 1H), 6.8 (s, 1H), 4.13 (s,
2H), 3.44-3.29 (m, 4H), 2.33-2.16 (m, 10H)
"A18" 5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3- 2.19 (N) 362
cyclopentylmethyl-6-hydroxy-1H-indazole
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the DADto 0.75 m/mn. 15 Colum: Chronolith SpeedROD
RP-18e 50-4.6 Solvents: LiChrosolv grade from Merck
K@&R0EHISENt A: H20 (0. 01 % of TFA) Sol vent B:PCAGN2008/004154
(0.008% of TFA) 20 The retentgen times Rt [m n] given

in the foll ow ng exanples are the neas- urenment results

of the HPLC neasurenents. P gradient: 25 5.5 mn; flow
rate: 2 75 mM/mn from99:1 to 0:100 water/acetonitrile

Wat er NIR#R @w@o%bsfomlélppm ¢2®2|(%fﬂHebr*oa'H§A1©@9Q& 1H),
% b voI  um: Chronolith SpeedROD RP 18e 50-4
V\av |e7'n@'t'l(18 "0 7ridt (BAHY, §r3@d7éﬁtm53f$) i srﬂbl/); wﬁds 2H),

Nﬁ@;ﬁ*ﬁoﬁ’%@b%o?%@&%@ o T4 G o123

Col um: Chronolith ,e§|o|§(]3 RP 18e 50- 4 6 35
el ength: 220 nm WO 2008/ 155001 PCT/ EP2008/ 004154

-52 Exd®ple 1 Preparation of O  OH 1.56 (N) 407
5- ( , 3-di hydr oi soi ndol - 2- ylcarb nyl )I- 3- ( 3- et hyl benzyl
- 6- 5 hydr oxy- 1Hi ndazol e 1732 nl of
di chl or onet hane/ar e\ adg al um [ni um
chlori de undel, ar gdm, tThe m xtte "\ cqoled to
-55C with stirrivng A sorttion of

2- br ono-5-fljuoroani sol e and 2.47 g of nmtolyl acetyl
chloride in

N

"H-NMR (DMSO-ds, 80°C): & [ppm] 12.13 (s, 1H, broad), 9.88 (s, 1H), 7.66
(s, 1H), 7.24-7.13 (m, 1H), 6.94-6.86 (m, 3H), 4.89-4.64 (m, 4H), 3.76 (1,
4H), 3.11 (t, 4H), 2.86 (t, 2H), 1.83-1.74 (m, 2H), 0.99 (t, 3H)

“A20" 233 (P) 420
t 3

_

"TH-NMR (DMSO-ds, 80°C): 6 [ppm] 12.12 (s, 1H, broad), 9.86 (s, 1H), 7.64
(s, TH), 7.19-7.09 (m, 1H), 6.91-6.84 (m, 3H), 4.78-4.62 (m, 4H), 3.13 (t,
4H), 2.84 (t, 2H), 2.47 (t, 4H), 2.24 (s, 3H), 1.82-1.71 (m, 2H), 0.97 (t, 3H)

"A21" 1.63 (N) 407
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10 8 M of dichloronmethane is added dropwi se at this

tenperature. The m x- ture is stirred for a further

nwouloesissedil owed to warmslowy to OC and subseguarnvbspods4
rolysed using 1 N HCl. The mgixture is stirred for a

hyd
fur

10

ther 15 mnutes, diluted wth di chl or onet hane and

subj ected to conventional 15 work-up. The re
obtained is digested with petroleun1ether / di et hyl

eth
pet
Oo-1
add
di o
hou
ar e
con
ove
5-b

si due

ered of f with suction and r
roleun1e her. Drying gives 1.85 g of "1
OF 25/1.2 0.74 n of hydrazvﬁ']\wn hydro
ed to a suspension of 1. 85 /g of g a"
xane, and the m xture H3- ate -under ref
rs. The mixture is_ cooled <e4byl acet ate
added, and the’?O‘ #re/|s subjetted t
vent i onal morkﬂ\ he,Tesidue is chronat
r silica, gel Fgiving 1.24 gof
rono- 6- net hoxy- 3- (3-nmet hyl - benzyl)-1 Hi

insed Wt
a" Br 20

xide is

10 nml of
lux for 2.
and 1 N Ho

o

0o- graphed

ndazol e ("

1

b")
5 N
di c
of

m X
hou
wor

35 \A§1\f2 001155%1 PQIIE r)’)nnO'I_GOA'IEA
LNME; 3 1.24 g of 1b" are dlssoIWed in 1l
hl or onet hane under argon and c to O
boron tribrom de are added and
ture is stirred at roopnte era for a
rs. The mx ture is su ecﬁe o conyentl
k-up, and the reshi ueA{s chromato- |

‘ 4( \\\
o S \

n D Ul
[ 2l D 'J

m of

C 3.45 n

10 t he
further
onal

1

6

IIA24“

||A25" H
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graphed for further purification over a 120 g RP18

silica- columm, giving 578 ng of

QNQQBW%gﬁmhydroxy 3-(3-nethyl benzyl ) -1 H- i ndaz 8f-&/FP2408/004154
c"). 15 1.4 Reaction in an autgglave at 100/ 4-6 bar/ 22
hours: 578 ng of "1c", 25 m of nmethanol, 300 ng of
triethylamne, 25 mM of tolu- ene are initially

i ntroduced and degassed. 15 ng of (1,1'-bis(diphenyl-
phosydinp@E 2 er r ocene) di chl oropal | adium(I1) are then

added. The autoclave 20 is deconpressed, COis injected

at 4 bar, and the autoclave is heated to 100. Renoval

Of ng{?g?x%dgfgt y (‘:6f|ﬁ§eth g)r(rvn%(?thoxy) 1 3yd|hydr0|somdol -2-yl]-(6-

benlzgdr))xylla-pmpatzﬁHentﬂéﬂﬂ-S}y!)ﬁﬁeﬁxa’ﬂo@EZ%Zﬁ")of 2N NaCOH
are added to a solution of 523 ng of "4d" in 10 m of
di oxane, and the m xture is heated under reflux for 1.5

“%51 K%Iutlﬁ%&%‘z‘g&l %oﬁf?”ﬂg& %oﬁrﬁo"?@ﬂ‘,’:@-mdn%ﬁﬁ'soo ml of
up, diving oXYy-
6- h(ylmbdﬂy-l-FSis(cﬁ}ol‘mt toy5b emzigr p- riltrdagemdazoé;mwe(rél?éo JB.mBof

1 25 f thionyl chlorld are added t ensi.on
%@raﬁs Fcomple (1 B saluianimaie subsaayeRipdder @fqpsmse The

sti . I

add@cﬁgte[]e so@en@ﬁgpg%ﬁovelge%d‘%agsgﬁ I'n nﬂﬁggaﬁoglﬁr(\)der

35 muuhcf@ryils 6olpdr oxy- 3- ( 3- met hy(benzyl) - 1H-| ndazol e

( 1f') WD 2008/ 155001 PCT/ EP2008/ 004154 - 54-
~The mixture jg ogpled fo 9F 1E?Cbnwpégtﬂtbe@ohafeﬁlwmad@ﬁdmzd

?ggl %D%%%ﬂ%eqhgqgogﬁl W l—f(?ll%ge aﬁ%ﬁ%dl [ éopr nglgfmen heated

0. Suidera®flux for 3 hours.
The mixture is cooled, the volume is concentrated to 200 ml, and 100 ml of
water are added. The mixture is extracted three times with dichloro-
methane, and the agueous phase (contains product) is carefully rendered
alkaline using sodium carbonate. 27.3 g of di-tert-butyl dicarbonate are
added to the agueous phase, and the mixture is stirred for a further 30
minutes. The mixture is extracted with dichloromethane, subjected to con-
ventional work-up, giving 12.2 g of tert-butyl 5-hydroxy-1,3-dihydroiso-
indole-2-carboxylate.

2.2 3.4 g of polymer-bound triphenylphosphine are added fo a suspen-
sion of 1 g of tert-butyl 5-hydroxy-1,3-dihydroiscindole-2-carboxylate and
0.6 ml of 2-(dimethylamino)ethanol in 50 mf of THF. 1.61 g of di-tert-butyl
azadicarboxylate are added to this solution, which is then stirred at room
temperature for a further 18. The mixture is filtered through kieselguhr,
rinsed with THF, and the solution is evaporated.

The residue is subjected to RP flash chromatography (Isco Companion®).
The mixture is subjected to conventional work-up, giving 650 mg of tert-

butyl 5-(2-dimethylamincethoxy)-1,3-dihydroisoindole-2-carboxylate
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10 THF. The m xture is stirred for a further one hour.

The m xture is subjected to conventional work-up,

gMmoO 098/3ds0b ng of "Al M, MrHt+ 384; 15 -N N " ALFFpCHEPI0$04154
20 1H NVR (DMSO-d6, 80C): 5 [9%91_ 12.41 (s, 1H, broad),
10.1 (s, 1H, 7.52 (s, 1H), 7.38 (d, 1H), 7.38-7.18

(m 3H), 7.18-7.06 (m 3H), 6.97 (s, 1H), 6.86 (s,

1H), 4.81 (s, 2H), 4.56 (s, 2H), 4.15 (s, 2H), 2.22 (s,
3H). 25 The foll ow ng npounds g e obtai ned

anal ogously npound n M@ Structure and/ or

name (HPLC) pjgradi en 37/(N) 398 N ON HO
N 35 H vm/zobsf:?% o1~PCT/ P200QD§1154 -55
5- (1, 3- D hydroi soi ndol - 2-yl car bonyl/)-3-(3- 2.17 (N) 400

nmet hoxybenzyl ) - 6- hydroxy-1 Hindazol e "A4"
5- (1, 3- D hydroi soi ndol - 2-yl carbonyl )-3- 2.07 (N) 336 5

but y| ; 6- r - - i ndazol e "A}" 1.47 37

VAN oot O e i AE8aTn e BRrar iR S3)itad Pelett it siz-

chl ) o QXY i-nd o ! " .

o B By PRl o2 sty ong e e
is stirred at room temperature for 1 h. The solvent is subsequently
removed. Drying gives 631 mg of [2-(2,3-dihydro-1H-isoindol-5-yloxy)-

ethylldimethylamine hydrochloride (oil).

2.4 48.3 pl of thionyl chloride are added to a suspension of 75 mg of
6-hydroxy-3-propyl-1H-indazole-5-carboxylic acid in 2 ml of THF, and the
mixture is stirred for 10 minutes. 2 ml of toluene are added, and the sol-
vents are removed at 45° in a Rotavapor.
The residue is suspended in 2 ml of THF. The suspension is added to a
solution of 0.121 g of [2-(2,3-dihydro-1H-isoindol-5-yloxy)ethyl]dimethyl-
amine hydrochloride and 0.34 m! of N-ethyldiisopropylamine in 1 ml of
THF. The mixture is stirred at room temperature for 45 minutes. 1 ml of
DMF is also added, and the mixture is stirred for a further 2 hours.
The reaction mixture is transferred into a separating funnel, diluted with
water and extracted three times with ethyl acetate. The combined organic
phases are washed with water, dried over sodium sulfate, filtered, and the
solvent is subsequently removed. The crude product is chromatographed
via preparative HPLC.
HPLC method:  Gradient: 5.5 min / flow rate: 2.75 ml/min 90:10 — 0:100
water + 0.01% of TFA : acetonitrile + 0.01% of TFA
Column: Chromolith SpeedROD RP18e 50-4.6
Wavelength: 220 nm

Fractions 1-11 are combined, the acetonitrile is removed, saturated bicar-

bonate solution is added to the aqueous residue, and the product is back-
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15 met hyl benzyl ) - 6- hydroxy-1 Hi ndazol e "A7"
5-((R) - 3- Hydroxypyrrolidin-1-ylcarbonyl)- 1.54 (N) 372
3wO3vehilsercobenzyl ) - 6- hydr oxy-1 Hi ndazol e " A8" PCT/EP2008/004154
5- ((R) - 3- Hydr oxypyrrolidin- 1yé arbonyl)- 1.49 (N 352
20 3-(3-nethyl benzyl) - 6- hydroxy 1 Hindazole "A9"
5-((S)-3 Hydroxypyrrolidin-1-ylcarbonyl) 1.47 (N) 352
3- (3-net hyl benzyl ) - 6- hydroxy-1 H 25 indazole "A10" O
1. 6éxtﬁé\@te§5ﬁth A L2etald. TRB JdRENt % AEm6PAd Hkoivedih'a YN
/ O HH WD 2008/ 155001 PCT/ EP2008/ 004154 -56 "A 12
5- (anwlteh@WethMahgidvaiesam@dubsaqqently lyophilised, giving
carg.?t}yl é ?A%p,mst hyl benzyl ) - 6- hydroxy- 1 H i ndazole 5
P hydr oi soi ndol - 2-yl carbonyl )-3- 1.88 (N)
322 propyl -6-hydroxy-1 Hindazol e 1H NVR ( DVMSO- d6,
80C): 6 [ppm 12.26 (s, 1H, broad) 10 03 (s, 1H),

7.62 (s, 1 H, 7.44-7.19 (m _4H), 1 H, 4.82
(s, 2H), 4.63 (s, 2H), 2. ; N) 1.7EQEH.66 (m
2H), 0.93 (t, 3H) 10 "A14"
5- (5- Brono- 1, 3-di hydr oi sgi 22-yl- 2 N) 415
car bonyl) - 3- but yl - 6- w“y- 1 Hindazo

-N\ ~ NH "A26"

"H-NMR (DMSO-ds, 80°C): & [ppm] 12.08 (s, 1H, broad), 9.84 (s, 1H,
broad), 7.62 (s, 1H), 7.25-7.12 (m, 1H, broad), 6.94-6.78 (m, 3H), 4.81-
4.59 (m, 4H, broad), 4.04 (t, 2H), 2.83 (t, 2H), 2.62 (t, 2H), 2.25 (s, 6H),
1.75 (m, 2H), 0.9 (t, 3H).

Analogously to Example 2.4, reaction of [2-(2,3-dihydro-1H-isoindol-5-yi-
oxy)ethylldimethylamine hydrochloride and 6-hydroxy-3-(3-methylbutyl)-
1H-indazole-5-carboxylic acid gives the compound [5-(2-dimethylamino-
ethoxy)-1,3-dihydroisoindol-2-yl}-[6-hydroxy-3-(3-methylbutyl)-1H-indazol-
5-yljmethanone ("A27")

||A27ll ;

"H-NMR (DMSO-ds, 90°C): § = 12.03 (s, 1H, broad), 9.79 (s, 1H), 7.62 (s,
1H), 7.23-7.13 (m, 1H), 6.92-6.8 (m, 3H), 4.72 (s, 2H), 4.68 (s, 2H), 4.05 (1,
2H), 2.85 (t, 2H), 2.65 (t, 2H), 1.67-1.57 (m, 3H), 0.93 (d, 6H).
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"Al5' 5-(5-Brono-1, 3-di hydroi soi ndol -2-yl - 2.15 (N) 401
carbonyl) - 3- propyl - 6- hydroxy-1 Hindazole 15 "Al6'
5wOPRyoes/tisowdi n- | -yl car bon yl) - 3- (3 nmet hyl - 1. 93 RAYYER28@/004154
benzyl ) - 6- hydroxy-1 Hi ndazol enn H NWVR (DI\/SO d6, 80C): 6
[ppm 12.2 (s, 1H, broad), g% 7.46 (s, 1

H, 7.16-7.04 (m 3H), 6.96(d 1H) 678(s, 1 H),

4.14 (s, 2H), 3.45- 20 3.28 (m 4H), 2.24 (s, 3H),
1.88-1.76 (m 4H "Al7" 234(P) 365 CND250HON H

" H-NWVR (DMBO-d6, 80C): 6 [pp 12.18 (s, 1 H, broad),

. An@bgoysma@rcwa@lf) [2 2. &dlt(ydro -1 HHsoirtol-5-ytongethyld@rethyl-

9
g ézBYﬁa :;;?Chm_ﬁie éjl%@—}ygﬁcg(y?%gggqfnty}%g%wﬂ H-indazole-5-
5 (éar%‘o Irb’gél@'#@ésnt%@' Co?ﬂﬁéﬂﬁﬂf eRBY, élé)pé’rity%a%{glyl\(/%%yéﬁﬁyJ H-

Jcycl opent yl et droxy-1 H1ndazo
ZOOMBﬁégﬁyl)Hﬂﬁmlﬁmhoxﬁﬂ S4diNNIRo(sDIVBIDI-@6y!Imetha-
80C) : rq 12.32 (s, 1H, broad), 10.09 (s, 1H),
7. 60'0% '“%Eﬁb 7.44 (d, 1H), 7.39-7.25 (m 3H), 6.91 (s,
1H), 4.88 (s, 2H), 4.69 (s, 2H), 2.86 (d, 2H),
2.39-2.27 (m 1H), 1.79-1.47 (m 5H), 1.37-1.23 5 (m
3H) "AI 0 OH 1.56 (N) 407 NONNH

N—

g /N\
0

NH

IIA2 8“ ;

o CH

"H-NMR (DMSO-dg, 90°C): 6 = 11.95 (s, 1H, broad), 9.7 (s, 1H), 7.64 (s,
1H}, 7.19 (d, 1H), 6.95-6.8 (m, 3H), 4.74 (s, 2H), 4.71 (s, 2H), 4.1 (t, 2H),
3.05-2.65 (m, 3H, H;0), 2.41-2.25 (m, 7H), 1.77-1.43 (m, 6H), 1.35-1.2 (m,
3H).

An analogous reaction gives the compound (3-cyclohexylmethyl-6-
hydroxy-1H-indazol-5-yl}-[5-(2-dimethylaminoethoxy)-1,3-dihydroisoindol-2-
ylimethanone ("A29");

'H-NMR (DMSO-dg, 90°C): & [ppm] 12.07 (s, 1H, broad), 9.8 (s, 1H), 7.61
(s, 1H), 7.22-7.13 (m, 1H), 6.93-6.8 (m, 3H), 4.72 (s, 2H, broad), 4.68 (s,
2H, broad}, 4.03 (1, 2H), 2.72 (d, 2H), 2.62 (t, 2H), 2.22 (s, 6H), 1.79-1.54
(m, 6H), 1.29-0.9 (m, 8H).

Analogously to Example 2.4, reaction of 5-(1-methyipiperidin-4-yloxy)-2,3-
dihydro-1H-isoindole hydrochloride and 6-hydroxy-3-(3-methylbutyl}-1H-
indazole-5-carboxylic acid gives the compound [6-hydroxy-3-(3-methy!-
butyl)-1H-indazol-5-yl}-[5-(1-methylpiperidin-4-yloxy}-1,3-dihydroisoindol-2-
yilmethanone ("A30")
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N 10 ' H-NWVR (DVBO-d6, 80C): 5 [ppni 12.13 (s, 1H,

broad), 9.88 (s, 1H), 7.66 (s, 1H), 7.24-7.13 (m_ 1H), )
EWEN2088/8%0¢m 3H), 4.89-4.64 (m 4H), 3.76 (t, PCFSE%Eg%fOO‘”M
3.11 (t, 4H), 2.86 (t, 2H), 1.83-1.74 (m 2H), 0.99 (t,

3H) "A20" 2.33 (P) 420 N NH -N'NN 20 OOHHNMR
(DMSO-d5, 800C): 6 [ppn] 12.12 (s, 1 H broad), 9.86 (s,
1H, 7.64 (s, 1 H, 7.19-7.09 (m 1 H), 6.91-6.84 (m
3H), 4.78-4.62 (m 4H), 3.13 (t, 25 4H), 2.84 (t, 2H),
2.47 (t, 4H), 2.24 (s, 3H),.1.82-1.71 (m 2H), 0.97 (t,

O

3H) "A21" 1.63 ~NHO~\ 30 NN HOH 35
WD 2008/ 155001 P20N8 ;
O

-58- "522" H NN

IIABOII ;

"H-NMR (DMSO-dg, 90°C): & [ppm] 12.1 (s, 1H, broad), 8.85 (s, 1H), 7.65
(s, 1H), 7.25-7.17 {m, 1H, broad}, 6.98-6.85 (m, 3H), 4.76 (s, 2H, broad),
4.72 (s, 2H, broad), 4.36-4.29 (m, 1H), 2.89 {t, 2H), 2.66-2.61 (m, 2H),
2.25 (s, 3H), 1.98-1.9 (m, 2H), 1.74-1.62 (m, 7H), 0.98 (d, 6H).

An analogous reaction gives the compound (3-cyclopentylmethyl-6-
hydroxy-1H-indazol-5-yl)-[5-(1-methylpiperidin-4-yloxy)-1,3-dihydroisoindol-
2-yllmethanone ("A31");

"H-NMR (DMSO-dg, 80°C): & [ppm] 12.07 (s, 1H, broad), 9.8 (s, 1H), 7.62
(s, 1H), 7.22-7.1 (m, 1H, broad}, 6.92-6.81 (m, 3H), 4.72 (s, 2H, broad),
4.68 (s, 2H, broad), 4.31-4.24 (m, 1H), 2.82 (d, 2H), 2.64-2.55 (m, 2H),
2.36-2.26 (m, 1H), 2.17 (s, 3H), 1.93-1.85 (m, 2H), 1.73-1.44 (m, SH),
1.32-1.22 {(m, 3H).

The following compounds are obtained analogously
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5 N <"A23" H-N 10 Ha- --- ~~ 0 15 "A24" H N- N
HO~-~ 200 "A25" H N-- IN25 H\ / N | O HN 30 35

V200815586001 PCT/ EP2008/ 004154 - 59- Exanpl e FCT/EP2008/004154

Preparati on of .64 -

[ 5- (2-di et hyl am noet hoxy) - 1, 3-di hydr oi soi ndol -2-ylj-(6
- 5 hydroxy-3-propyl -1 Hindazol -5-yl)net hanone ("A26")
2.1 A solution of 20.4 g of

5-h dBrﬂm}UnSgl ndole-1,3-dione in 300 M of dried]|TRIF[rhis] | M+H
cooled to -5 under a nitrogen atnosphere. 750.3 m (I—CI)I;LC) +
borane/ THF conpl ex (1 $Mrgciuig aodjormeesubsequent lly ©
added dropwi|se. The 10 nmixture is warmed to room (gradient)
t enpenghyFe andsubsequentty heategtumgier — ref 286 (Py | 489
16 |hours. '
N
/NH
—N
O
(3-Cyclohexylmethyl-6-hydroxy-1H-indazo!-5-
y()-[5-(1-methylpiperidin-4-yloxy)-1,3-dihydro-
isoindol-2-yllmethanone N

1.96-1.88 (m, 2H), 1.8-1.56 (m, 9H), 1.29-0.97 (m, 6H)

"H-NMR (DMSO-ds, 90°C): & [ppm] 12.1 (s, 1H, broad), 9.83 (s, 1H), 7.63 (s,
1H), 7.24-7.14 (m, 1H, broad), 6.95-6.85 (m, 3H), 4.74 (s, 2H, broad), 4.7 (s,
2H, broad), 4.34-4.27 (m, 1H), 2.75 (d, 2H), 2.67-2.61 (m, 2H), 2.23 (s, 3H),

"A33" 2.72

(P)

[5-(3-Dimethylaminopropoxy)-1,3-dihydroiscindol-
2-yl]-[6-hydroxy-3-(3-methyibutyl)-1H-indazoi-5-

yllmethanone

451

i 6H)

"H-NMR (DMSO-ds, 90°C): & [ppm] 12.0 (s, 1H, broad), 9.75 (s, 1H), 7.65 (s,
1H), 7.2 (d, 1H), 6.93-6.8 (m, 3H), 4.77 (s, 2H), 4.73 (s, 2H), 4.08 (t, 2H),
2.89 (t, 2H), 2.41 (t, 2H), 2.2 (s, 6H), 1.8 (m, 2H), 1.72-1.62 (m, 3H), 0.95 (d,
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The m xture is cooled to 0, 100 m of nethanol are
sl ow y added, and subsequently 100 nl of 2M HCl are
A8 FHE i xture is then heated 15 under rePETHEPEYYS004154
3 hours. The m xture is cool ed5{he volume is
concentrated to 200 nl, and 100 nl of water are added.
The m xture is extracted three tines with dichloro-
met hane, and the aqueous phase (contains product) is
car ef (A34) reéndered 20 al kal i ne usi ng §bdi y
27./3 g of di-tent-butyl dicarbec o, e ded to h(ﬁ’
5t i ech.for a furt ér

aqueous phagse, and the m xt

30 mnutes| The mxture is e :

di ¢hl or onet hane, subjec oto con- venty=eral workt up,
gijing 12.2{g of teyt-Dutyl 3- fjhydr o| so-
i ndol e- 2- cay boxyl ate. 25 2.2 3.4 g of poTny mer - boupd
trijphenyl phposphi ne are added to a suspen- sion of|1 g
of |tert-butyl
5- hydr oxy- 1, 3- di hydr oi soi ndol e- 2-ca ylate and | O. 6
m |of 2-(di et hyl am no)ethanol in 50 m of THF 1,61

car bohaBg7 | 463

of di _ d lomt e gt

ol T N T L RSP B ooy ORI Tt & ALT
fon alfyra hed 18), Bn@-6nis oy 8H),st.741(¢, eZH!)letm(smgﬂ 3.99 (t, 2H),
ki q=se|§{1&g rinsed with THE, and the solution is

chlpgl' 2Hpné-4led 2B, i3 sGtﬁQe@'ﬂe%H} d-Ap1i44En, 6H), 1.33-1.22
chrlomat ogr aphy (1sco Conpani OE.)1 K35 The mixture is

subj ected to conventi onal up, "giving 650 ng of

tent-"Ag8"yl | 5- (2- di met hyl am noet hoxy)@l, 2.83 | 477
3- c!i hydr oi spi nd ol e- 2- car box Y

PC]/EPZ 008/004 1 54 -60 O
Cco

(3-Cyclohexylmethyl-6-hydroxy-1H-indazol-5-yl)-
[5-(3-dimethylaminopropoxy)-1,3-dihydroiso-

indol-2-yllmethanone

"H-NMR (DMSO-ds, 90°C): & [ppm] 11.97 (s, 1H, broad), 9.72 (s, 1H), 7.62
(s, 1H), 7.16 (d, 1H), 6.89-6.78 (m, 3H), 4.74 (s, 2H), 4.70 (s, 2H), 4.01 (t,
2H), 2.75 (d, 2H), 2.40 (t, 2H), 2.17 (s, 6H), 1.82 (m, 2H), 1.75-1.53 (m, 6H),

1.30-0.95 (m, 5H)




52.35mM of 4M HC
tert-butyl

m Xt ure
sol vent

5

in di oxane are added to 631

-(2- dinethyl am

i YYREMWBRFI0OL, 3- di hydr oi soi ndol e- 2- car boxyl at e,
is stirred at roomtenperature for 1 h. The

is subsequently 10 renoved. Drying gives 631 ng

of [2-(2,3-dihydro-1 Hisoindol-5-yl oxy)-

et hyl ] di net hyl am ne hydrochloride (o0il).

2.4 48.3

ng of

pl of

BEH/EPRA98/004154

t hi
6- h
m

mn
are
sus
sol
Hi
hyd

nylA3Sl o
dr oxy- 3-
f THF, a
t es.
renoved

ended in
tion of

oi ndol -5
ochlorid

1 M of THF.
for |45 m nut
mxfure is s
mxture is t

10 di

et hyl

ted with
acet at

2 n

of 75

i de are added to a suspe
f c acid

propyl -1 Hindazogl-e-

hd the 15 mixt @
ene ar e\-add

of tol
at 45 in

e and 0.34 m of N ethydiisopropyl an
The m xture is stirredlat roomtenpe
es. 1 mM of DV is also added, and t
L i {5-Bd(EtbyInsethylathieo)e2hdwylils3-diftydreea
ransferred_ i pto a se ating,f ,

Sahdat Zin RS aaaane A ik

e. The conpijpgd-nkARRtkandzases are W

B (P
n?n 2()

vent s

to a

i ne in
rature
he

ction

W t h
ashed

451

with water, dried over sodiumsulfate, filtered, land

t he 1HdﬂM@h(DMS$dQW@E}ﬂ& [ppmen®0gd, 1Ahbrazdide. 76r(eduE), 7.66 (s,
I's chromat ogr aphe eparative HPL

d via pr C. HPLC net hod:
G adi Hax 7 81 &.nih), ﬁ.sa-@ﬁp&m,&Hn.%? (8./2H)n 493 (Bo2H), 4.07 (t, 2H),

0 1607 o, O A 008 58 ASELCREIAL o) ok 3

15 VWavel ength: 220 nm 35 Fracti oret &4, BH)are conbi ned, the

acetonitrile is renmoved, _saturated bicar- bonate
sol iti'é87's pdded to the aqueous resi d the | 2.99
)

463
product is back WO 2008115500 EP20081004154

\

(3-Cyclopentylmethyl-6-hydroxy-1H-indazol-5-
yl)-{5-[2-(ethylmethylamino)ethoxy]-1,3-dihydro-

isoindol-2-ylimethanone

25

"H-NMR (DMSO-ds, 90°C): & [ppm] = 12.0 (s, 1H, broad), 9.75 (s, 1H), 7.67
(s, TH), 7.21 (d, 1H), 6.94-6.84 (m, 3H), 4.77 (s, 2H), 4.73 (s, 2H), 4.08 (,
2H), 2.87 (d, 2H), 2.75 (t, 2H), 2.47-2.55 (m, 2H, DMSO), 2.36 (m, 1H), 2.28
(s, 3H), 1.78-1.48 (m, 5H), 1.37-1.26 (m, 3H), 1.02 (t, 3H)

30

35
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extracted wth ethyl
di ssolved in a 1:1 mxture of methano
sWosHORErrdlty | yophilised, giving 27.7 ng of
OH 10 N N NH "A26"
1 H broad),
7.25-7.12 (m 1H, broad),
4.59 (m 4H, broad),

2.62 (n3s2H)

12.

1H),

15

Ana
[ 2-
oxy
6-h

id gives t

08 (s,

The sol vent
and wat er

acetate.

' H NMR (DI
9.84 (s,

-d6, 800):
1 H Dbroad),
6.94-6.78 (m 3H),

4.04 (t, 2H), 2.83 (t

is renoved,

and

4. 81

2H) ,

" JEEETERQ00§004154

S [ppn
7.62 (s,

| ogously
(2, 3-di hy
et hyl ] di
ydr oxy- 3-

oxy)-1, 3-
tyl)-1 H
1r-1
12.03 (S
7.23-7.
8 (s, 2H)
, 1.67-1.
EP2008/

t

dro-1 Hisoi ndoI
net hyl am ne hydr
(3-net hy

he conpou
di hydr oi soi ndoI

13 (m 1H),

BT Léawdé%w@%@%sc

0415#-(5-@2(ethylmethylamino)ethoxy]-1,3-

2.25 (s, 6H),
o Exanple 2.4,

1 75 (mozH)O 9 (t

/- 20
oride
H i ndaz
[ 5- (2 dlnEthyI.
2-yl]-[6-Hy
ndazol - 5-yl ] net hanone ("
~N 30 NH N "A27"; '
1H, broad), 9.79 (s,
6.92-6,8 (m

dihydroisoindol-2-yl}methanone

, B6D.

4777

!
-

"H-NMR (DMSO-ds, 90°C): 3 [ppm] 12.01 (s, 1H, broad), 9.8 (s, TH), 7.6 (s
1H), 7.32-7.12 (m, 1H), 6.97-6.77 (m, 3H), 4.72 (s, 2H, broad), 4.67 (s, 2H,
broad), 4.08 (t, 2H), 2.9-2.76 (m, 2H), 2.72 (d, 2H), 2.65-2.52 (m, 2H), 2.32

.

||A39|l

(s, 3H), 1.8-1.5 (m, 6H), 1.29-0.9 (m, 8H)
@]

[6-Hydroxy-3-(3-methylbutyl)-1H-indazol-5-yi]-[5-
(2-piperidin-1-ylethoxy)-1,3-dihydroisoindol-2-yl]-

methanone

2.53
(P)

477

"H-NMR (DMSO-ds, 90°C): 3 [ppm] 12.05 (s, 1H, broad), 9.8 (s, 1H, broad),
7.61 (s, 1H), 7.1-7.25 (m, 1H), .95-6.75 (m, 3H), 4.72 (s, 2H, broad), 4.67
(s, 2H, broad), 4.05 (t, 2H), 2.84 (t, 2H), 2.65 (t, 2H), 2.38-2.46 (m, 4H), 1.7-

1.32 (m, 9H), 0.93 (s, 6H)
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Anal ogous reaction of [2-(2,3-dihydro-1

H i soi ndol - 5-yl oxy) et hyl ] di net hyl - am ne hydrochl ori de
aN\d BUORAIER0OK Y - 3- cycl opent yl met hyl -1 H-i ndazol e- BET/EP2008/004154

carboxylic acid gives the conpggnd
(3-cycl opentyl net hyl - 6- hydroxy-1 H

i ndazol -5-yl)-[5-(2-di net hyl am noet hoxy) - 1, 3-di hydroi so

i ndol -2-yl]nmetha- none ("A28") 10 N O NH "A28" ; b5tN

15 © 04D NVR (DVSO-d6, 90C): 8 = X11.9®Hs, 1 H, 2.55 | 489
broad), 9.7 (s, 1H), 7.64 (s, 1H), l7.19 (d, 1H)

6.95-6.8 (m|3H), 4.74 (s, 2H) /4N1 H), 4.1 (tt,(P)

2H)| 3.05-2/ 65 (m 3H, H20) 411 2. 2
1.77-1.43 (m 6H), 1.35-1.2

20 3H). AmNHnangous

reaction gives the conpound -cycl ohexy -:thyl-6-

hydr oxy- 1

H i ndazol - 5-yl ) -[5-A 2- Lné?hylaninoetho; -1, 3-di hy/dro
soi ndol -2- 25 y!] hanone ("A29"); 1 R ( DMSO- d6),
90C): S [ppmi 12 7 (s 1 H, broad) 9.8 s, 1 FD, 7.61
(s,|1H), 7.2p-7. 93-6.8 ( 2 (s,
2H, | broad), K. %@y@@pewe@?ﬂeﬁjbydr@xw -tndazpr yt) 72
(d, | 2H), 2.62 i .2 H) 30 |(m
6H)| 1.29-0.9 [§ ? @%"'d'ﬁnﬁﬁ'e X? ?d@%';?'ﬁéﬁl.

reaction of 5-(1- nethylplp@ﬂnﬁﬂnaﬁoméoxy) 2 3-

di hvdro-1 ILsoindol e hA/rlr achl oride and

6- hy drbNMB-(DMSBtdhy OBTE Y15 [ppri-1 1388 (s, 1H, broad), 9.73 (s, 1H), 7.63
ndafol @; 3Hya7 03X 1), 8:05-608 vies 3Hhed Z6rEoRIHY 4.68 (s, 2H), 4.05 (t,
[ 6- 1)2@1)0238143(11 SHYE2 BRI (t M)y R)44L(t, 4H), 2.32 (m, 1H), 1.75-1.20 (m, 14H)

droi soln

H- i ndazg) ﬂb- I T-15-(1- netnylplperlqyn-
2
PCT/| EP2008/ OE

4154

iscindol-2-yllmethanone

oxy) - 1,

- yl ] et hanone ( A30 WO 2008/1550q

(3-Cyclohexyimethyl-6-hydroxy-1H-indazol-5-
yI)-[5-(2-piperidin-1-ylethoxy)-1,3-dihydro-

526;'1“(35)

503

"H-NMR (DMSO-ds, 90°C): 6 = 12.02 (s, 1H, broad), 9.76 (s, 1H), 7.65 (s,
1H), 7.2 (d, 1H), 6.98-6.81 (m, 3H), 4.76 (s, 2H), 4.72 (s, 2H), 4.08 (t, 2H),
2.77 (d, 2H), 2.70 (t, 2H), 2.6-2.42 (m, 4H, DMSO), 1.86-0.99 (m, 17H)
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-63- // Il NOH O5 N,NH N "A30"; 10 1H NWR

(DMSO-d6, 900): 6 [ppnl 12.1 (s, 1H, broad), 9.85 (s,

1M 2008/58001(s, 1H), 7.25-7.17 (m 1H broad), @ CTGPBOSH04154
(m 3H), 4.76 (s, 2H, broad),.g¢.-72 (s, 2H, broad),
4.36-4.29 (m 1H), 2.89 (t, 2H), 2.66-2.61 (m 2H),

2.25 (s, 3H), 1.98-1.9 (m 2H), 1.74-1.62 (m 7H), 0.98

(d, 6H). 15 An anal ogous reaction gives the conpound

(3-icythdpent yl met hyl - 6- hydr ox ~ O 3.16 (P) | 433
Hilndazol - 54yl ) -[ 5- (1- met hyl @i péri dn&4-yleky) - 1, 3-di hy

6.92-6.81 (m 3H), 4.72 (s, 2H, broad),\ H68 (s| 2H,
broad), 4.31-4.24 (m 1H), 2.82 (d, N 2.64-2.55 (m
2H)|, 2.36-2.26 (m 1 H), 2.17 (s, 1.93-1.8% (m
2H),, 1.73-1(44 (m 9H), 25 1.32-1.22 (m 3H). The

fol|l owi ng conpounds are obtai ned ‘anal ogously 30|35 WO
2008/ 155001 {ECJ4 P Jel M n]
VeH TSt udtar s ar s Pl ey AR

dr gi soi ndol 4| 2-yl ] nmet hangne .“ " ;
(DNVBO-d6, 900): SMOW (s, 1 H ad), 9/8 (s,
1H, 7.62 |(s, NH), 7.22-7.1 (m 1 H

5-carbonyl]-2,3-dihydro-1H- |somd0[ 5- yloxy}

butyronitrile

"H-NMR (DMSO-ds, 90°C): 5 [ppm] 11.98 (s, 1H, broad), 9.74 (s, 1H), 7.63 |
(s, 1H), 7.2 (d, 1H), 6.94-6.81 (m, 3H), 4.74 (s, 2H), 4.69 (s, 2H), 4.05 (t,
2H), 2.85 (t, 2H), 2.6 (t, 2H), 2.01 (m, 2H), 168 1.59 (m, 3H), 0.93 (d, 6H)

"A43" 313 (P) | 445

4-[2-(3-Cyclopentylmethyl-6-hydroxy-1H-
indazole-5-carbonyl)-2, 3-dihydro-1H-isoindol-5-

yloxy]butyronitrile

"H-NMR (DMSO-ds, 90°C): & [ppm] 12.02 (s, 1H, broad), 9.74 (s, 1H, broad),
7.67 (s, 1H), 7.22 (d, 1H), 6.95-6.85 (m, 3H), 4.78 (s, 2H), 4.73 (s, 2H), 4.08
(t, 2H), 2.88 (d, 2H), 2.63 (t, 2H), 2.36 (m, 1H), 2.05 (m, 2H), 1.79-1.25 (m
8H)
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"A32" 0 OH 2.86 (P) 489 5 NH 0 -NO 10

(3- Cycl ohexyl net hyl - 6- hydroxy-1 Hi ndazol - 5-

YW 7bbs/(sked¥et hyl pi perid in-4-yloxy)-1, 3-d i hydder2008/004154
i soi ndol - 2-yl ] net hanone 15 H (DVBO-d6, 90C): 6

[ppm 12.1 (s, 1H, broad), 9.88%(s, 1H), 7.63 (s, 1H),
7.24-7.14 (m 1H, broad), 6.95-6.85 (m 3H), 4.74 (s,

2H, broad), 4.7 (s, 2H, broad), 4.34-4.27 (m 1 H,

2. 75‘W  2.67-2.61 (m 20, 2.23 s, 3,
1.96 §§ (m 2H), 1.8-1.56 [29-4, 97 (qn3 gﬁb(P) 459
" A33" O 2.72 451 20 N OH (P
[ 5-{(3- Di et hyl am nop b 153~ di hydr gi sqi ndol -
2-yl]-[6- hycroxy-%’,-qpn/gfﬁyl butyl)-1 dazol - 5-
yl ]jret hanong 30 ' "H NVMR ( DMSO de, 900): [ ppmM JZ. 0
(s,{ 1H, broad), 9.75 (s, 1H) , 7.65 : H), 7.2 (d,
1H, 6.93-6.8 (m 3H), 4.77 (s, 2H)/, 4MN3 (s, 21,
4.08 (t, 2H)|, 2.89 (t, 2H), 2.41 2H), 2.2 (3, 6H),
1.8 (m 2H),| 1.72-1.62 (m 3H), O d, 6H 35WD
2008/ 155001 [PCT/ EP20081004154
4-[2-(3-Cyclohexylmethyl-6-hydroxy-1H-
indazole-5-carbonyl)-2,3-dihydro-1H-isoindol-5-
yloxylbutyronitrile
'H-NMR (DMSO-dg, 90°C): & [ppm] 12.02 (s, 1H, broad) 9.75 (s, 1H), 7.61
(s, 1H), 7.2 (d, 1H), 6.95-6.82 (m, 3H), 4.73 (s, 2H), 4.69 (s, 2H), 4.04 (
2H), 2.74 (d, 2H), 2.6 (t, 2H), 2.0 (m, 2H), 1.81-1.53 (m, 5H), 1.31-0.96 (m
6H)
"A45" O on 2.71(P) | 479
@N
O\/\\N&/‘O \NINH
S W)
[6-Hydroxy-3-(3-methylbutyl)-1H-indazol-5-y|]-
[5-(2-morpholin-4-ylethoxy)-1,3-dihydroisoindol-
2-yllmethanone
"H-NMR (DMSO-ds, 90°C): = 11.95 (s, 1H, broad), 9.71 (s, 1H), 7.61 (s,
1H), 7.16 (d, 1H), 6.9-6.8 (m, 3H), 4.72 (s, 2H), 4.68 (s, 2H), 4.06 (t, 2H),
3.55 (t, 4H), 2.85 (t, 2H), 2.68 (t, 2H), 2.5-2.42 (m, 4H, DMSO), 1.66-1.57
(m, 3H), 0.92 (d, 6H)
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- 65

"A34" 0 OH 2.77 463 / N (P) 5\ NH -N H NWR

(DMSO-d5, 900): 6 [ppnl 11.96 (s, 1H, broad), 9.7 (s,
1™, 2008/8300ts, 10 1H), 7.17 (d, 1H), 6.9-6.78 (MACTEHRI08/004154

4.7
2.4
1.3
20

[ 5-
i nd
11.
(d,
4.0
6H)
SH)
0 C

4 (s, 2H), 4.7 (s, 2H), 3.99(t, 2H), 2.84 (d, 2H),
1-2.26 (m 3H), 1.82 (m 2H), 1,75-1.44 (m 6H),
3-1.22 (m 2H) "A35" 0 OH 2.83 477 15 (P) "N NH N
(3- Cycl ohexyl net hyl - 6- hydroxy-1 Hindazol -5-yl) -

(3vdaget Ryl am nopr opoxy) -1, 3-di loydr gi-50- 2.75 (P) | 491

ol -2-yl ] et ha none 25 ' H NWMR ( 5 [ ppm
97 (s, 1K, broad), 9.72 (s, { , 7.16
1H), 6.89-6.78 (m 3H),/2 $, 2H),

1 (t, 2H), 2.75 (d, 2H .
, 1.82 (m 2H), 1.75-1.5%m 6H), g . (m
30 35 \WO 2008/ 155001 "
H 2.59 (P) 451 \ ~

() ON\NJf

N

(3-Cyclopentylmethyl-6-hydroxy-1H-indazol-5-
yl)-[5-(2-morpholin-4-ylethoxy}-1,3-dihydro-

isoindol-2-yljmethanone

"H-NMR (DMSO-ds, 90°C); & = 12.03 (s, 1H, broad), 9.76 (s, 1H), 7.66 (s,
1H), 7.21 (d, 1H), 6.95-6.84 (m, 3H), 4.77 (s, 2H), 4.73 (s, 2H), 4.11 (1, 2H),
3.6 (t, 4H), 2.88 (d, 2H), 2.74 (t, 2H), 2.47-2.55 (m, 4H, DMSO), 2.35 (m,
1H), 1.8-1.25 (m, 8H)

"AAT" O OH 2.65 (P) | 505

0
e
N, .
(3-Cyclohexylmethyl-6-hydroxy-1H-indazol-5-
yI}-{5-(2-morpholin-4-ylethoxy)-1,3-dihydro-

isoindol-2-yllmethanone

"H-NMR (DMSO-dg, 90°C): & = 12.05 (s, 1H, broad), 9.78 (s, 1H), 7.65 (s,
1H), 7.21 (d, 1H), 6.97-6.84 (m, 3H), 4.76 (s, 2H), 4.72 (s, 2H), 4.12 (t, 2H),
3.6 (t, 4H), 2.82-2.70 (m, 4H), 2.6-2.44 (m, 4H, DMSO0), 1.86-0.95 (m, 11H)
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5 {5-[2-(Et hyl met hyl am no) et hoxy] -1, 3-di hyd ro- 10

i soi ndol -2-yl }-[6-hydroxy-3-(3-nethyl butyl)-1 H

i woanod/r5el ] met ha none 1H NVR (DVBO d6, 900 : e TjTnods/004154
12.0 (s, 1 H, broad), 9.75 (s,-4 H), 7.66 (s, 1 H,

7.21 (d, 1 H, 6.95-6.83 (m 3Hj, 4.77 (s, 2H), 4.73

(s, 2H), 4.07 (t, 2H), 2.97-2.8 (m 4H), 2.75 (t, 2H),
2.28 (s, 3H, 1.72-1.63 (m 3H), 1.02 (t, 3H, 15 0.91

(d,[ 6Hj4g"A37™ 0 OH 2.59 463—20 NH N 1.96 (N) | 393 |
(3-Cycl opent yl net hyl - 6- hyd -1 Hindazol -5- 25
yI ) {5-[2- (let hyl net hyl am / hoxy] -1, 3-di hydr o

i sai ndol - 2-lyl } met ha néhe 1K R (DVMSO- d6, 90C): |6 [ ppmM
= 12.0 (s, [1H, broad)}N.9, 7t (s, J ,
7.21 (d, 1H), 6.94-6.84[(m . 2H), 4.73 (s,
2H)|, 4.08 (t, 30 2H), @.87.4d, , R.75 (t, 2@,
2.47-2.55 (jm 2H, DMBO) 2.28 (s, 3H),
1.78-1.48 (jm 5H), 1.37-1.26 CM.oo2 (t, 3H 35
WD 2008/ 155001 PCT/ EP2008/ 3i3154~" - 67 "38" O OH|2. 69
477 O NH [5 N (3-Cycl ohexyl net hyl - 6- hydr oxy- 1
Hi|jndazol - 5- \L o R . PITH e
VL (5 1 2- (et R ey &Ry} 1 -igdazole-5
carbonyl}-2,3-dihydro-1H-isoindole-1-
carboxamide
"A49" H\ 1.89(N) | 336
N \N
I
NH
O
HO

(1,3-Dihydroisoindol-2-yl)-(6-hydroxy-3-

isobutyl-1H-indazol-5-yl)methanone

"A50" 243 (N) | 376

(3-Cyclohexylmethy!-6-hydroxy-1H-indazol-5-
y)-(1,3-dihydroisoindol-2-yl)methanone

I|A51 "

L N/
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di hydr oi soi ndol - 2-yl ?met hanone ' H NVR (DMSO-d6, 90C): 8
[ppm 12.01 (s, 1 H broad), 9.8 (s, 1 H, 7.6 (s 1
32-7.12 (m 1 H, 6.97-6.77 (m 3H), 4.72 (s, 2H
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H 10 in which R denotes H, OH, OCH3, OCF3, OCHF2,
OBzl , QAc, p- nethoxybenzyl oxy, SH, S(O nCH3, SO2NH2,
15 CH3, R2 denotes saturated or
:ﬁllgaztoﬁé?%ts% nono- or bicyclic heterocycle havil:'r?gT/E:LPZP008/004154
4 N, 0 and/or S atons which i-£55unsubstituted or nono-,
di- or trisubstituted by R4 and/or 20 R5, which
contains at | east one N atom and where the N atomis

bon directlv to the adiacent ecarbonvl _—aroun R
Tt Tty Tt U+ T —auyraocTht T oYty g o,

O

dad

YR n
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CONA( Al KAr)|, TCONHHet, CONH(Al kHet), CONAHet g

CONA( Al kHet|), ALKCOOA, ALKCONHA, Al k "

Al KNHCONH2, | Al K . . Ak

Al KNHCOAr , Al k . KNHSOR2Ar , Al k Ar,

Al KNHSCRCH2AT ./ A s Ar, t, NHAr,
NHA NAA | NRar Gt \Ra denotes H |A Ar,
(CH2) nHet, |Hal , NON,™SNO2; O, 35 0A, OAr, QAlKAr,
OAllkHet, OAHet, SH, SA, SAr, Ar, SHet, SAIkHet,

1 -N\NOAa

A
OOl LM\ A AN ONANO !
LoOEl, S(UYUTIR, VW ZUUGo/ LoJoUUTL
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CONH2, CONHA, CONAA', CONH(CH2) , Ar,
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S0 RABAERV

NACO( CH2) " Ar ,
NASO2A' |
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Al k'
al kenyl
PCT/ EP2008/ 004154 -
branched al kyl ene having 1-8 C atons,

ADAYEHAPObe repl aced by OH F,

or cyclic al kyl hav

or al kynyl

ing 3-8 C atons, AlKk'

i n which

denot es

having 2-6 C atons, WO 2008/ 155001
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1-7

d and/or Br, P‘S“ﬁﬁ%?/“@fP““""‘

in which one or two CH2 groupgspay be replaced by 0,

Het denotes a nono-

or bicyclic saturated,

unsat ur at ed

or aromatic heterocycle having 1 to 4 N, 0 and/or S
.10 which may be unsubstituted or nono-, di- _or
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n denotes O, 1, 2, 3 or 4, p denotes 1, 2, 3 or4, 30

and pharmaceutically usable derivatives, salts,

sol vates and stereo- isoners thereof, including
nivotwngsssotier eof in all ratios. 2. Conpounds adcsariER29¢8/004154
to daim1l of the fornula | imaghich 35 R denotes OH

or OCH3, and pharmaceutically usabl e derivatives,

salts, solvates, tautoners and stereoisoners thereof,
including m xtures thereof in all ratios. WD 2098/1 5

5001 "RZ§3EP2008/ 004154 - 263 3. Conpgunds accgrdi ng
tolCdaimljpor 2 in which R2 denotes di ng‘ropyrrclyl,
pyrfrolidinyl, tet rahydr oi m dazol yl =—G& ’

ridyl,

3 4-d|hydrobenzo 1, 4- Bxa2|nyl 2, 3-di hydr oi soi ndol yl ,
2, 3-di hydr oi ndQt ¥yt g azolidinyl, isoxa 10 zoliéinyl,

oxadi azol i di nyl or thiazolidinyl, each of whichlis un-
substituted or nmono-, di- or trisubstituted by OH OA

Hal , CONH2, CONHA, CONAA', (CH2), Het, QAlkHet, OHet,
CO0A, =0 (carbonyl oxygen), OAl kNH2, OAlI kNHA, OAI KNAA',
15 OQAI kOH, OQAI kQA, OAI kCN, CONHAI kNH2, CONHAI kNHA,
CONHAI KNAA' , COAI kNH2, CQAI KNHA and/ or COAI kKNAA'

where the N atomis bonded directly to the adjacent
carbonyl group, 20 and pharnaceutically usable

der im@_tfbmﬁémg%a}ﬁhﬁple Rt 33 J]érﬁ'}’atc%ﬁ%él c sitions:

st er eoi soner er eo I nc ng m xtures ereof in
all ratios. 4. Con'pounds according to one or nore of
d aErrB 1- 3An

Xxample Injectlon vials

A solution of 100 g of an active ingredient according to the invention and
5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to
pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injec-
tion vials, lyophilised under sterile conditions and sealed under sterile

conditions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient according to the
invention, 9.38 g of NaH,PQO, - 2 H,0, 28.48 g of Na;HPQO, - 12 H,0O and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.
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R3 denotes A, (CH2)nAr, (CH2)nHet, NHA, COA or COHet,
25 V\,here Ar denotes phenyl which is unsubstituted or
nono-, - or trisubstituted by A Hal and/or QA and

ceut| cally usabl e derivatives, salts, so|
5%‘3%@3@ XREPFns 004154

¥ and stereoi somers thereof |nclud|n5
m xtures thereof in all rati-o259-30 5. Conpounds
according to one or nore of Clains 1-4 in which Ar
denot es phenyl which is unsubstituted or nono-, di- or
trisub- stituted by A Hal and/or QA 35 and
pharnaceutically usabl e derivatives, salts, solvates,

:ﬁ i a e ftam somers thereof, including
FBkR R FBRES) P et 0 wib 2008/ 155001
PCHo@Ffa@Qﬁ/aﬁpélét% mgl%@‘f’erﬁ ac@@fﬂ?@@l[@lmeﬁmﬁi@ﬁ%mgré MixEwith

or nore of Cains 1-5 in which A A each

i n@Sp2gdd(aselioe umd@raa@pweeondjme un- branched or
branched al kyl having 1-6 C atons, in 5 which 1 or 2
CH2 groups may be replaced by 0, NH, NMVe or NEt

ancﬁ,@{m iEadELie@N, 1-5 H atoms may be replaced by F
E:i or cyclic alkyl having 3-8 C atons, and

pha@c rmxiat& Df:alkgyofmw mgiediemam kg of lachbges 1.2 & wdipetato
t 10 th f | udi .
ST il e 5Tk eh R stk Heireing
t

o ERio e Co B b 8l ot e con

br daickeld migkofl adtiagiimgedieht C atons, in which 1 - 2 O
groups may be replaced by 0 and/or NH and/or, in
addition, 1-5 H atonms nmay be replaced by F and/or d,

O g¥thpfe B! 'Blaghay g 3-8 C atons,
Tablets are pressed analogously to Example E and subsequently coated
in a conventional manner with a coating of sucrose, potato starch, talc,

tragacanth and dye.

Example G: Capsules
2 kg of active ingredient are introduced into hard gelatine capsules in a
conventional manner in such a way that each capsule contains 20 mg of

the active ingredient.

Example H: Ampoules

A solution of 1 kg of an active ingredient according to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised
under sterile conditions and sealed under sterile conditions. Each ampoule

contains 10 mg of active ingredient.
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20 and pharmaceutically usabl e derivatives, salts,

sol vates, tautoners and stereoisoners thereof

including mxtures thereof in all ratios.

aMDIPAG one or nore of Claims 1-7 in whi chP(Fr£EP2003/004134
denotes a nono- or bicyclic sagagyated, unsaturated or
25 aromatic heterocycle having 1 to 3 N, 0 and/or S
atons, which may be unsubstituted or nono-, di- or
trisubstituted by A, Hal, OH OA COA, =NH =NA and/or
=0 (carbonyl oxygen), 30 dtateph&iammesutically usable
derivatives, salts, solvates, tautoners and

st ereoi somers thereof, including mxtures thereof in
al |l qrat cording to one or nore of
d a1ns tgﬁnpo % ch quHﬁUQgenotes pyridyl, furyl,
thienyl, pyrrolyl, oxazolyl, isoxa- zolyl,

di hydr ooxazol yl, im dazolyl, gyr|n1d|nyl pyrazol yl ,
thi azol yl, pyrazi@yl, pyrida#Znyl, pyrrolldlnyl

pi peridinyl, WO 2 08/155001 PCT/ EP2008/ 004154 - 265

nmor phol i nyl , g4 nzodi oxanyl , benzodi oxol yl ,

i ndolyl, quin |nyI ’ben i m¢pzol yl, penzothladlazolyl

i ndazol yl, dihydro zZi ol yl, dlhydr0|ndolyl or
tetra 5 hydropymranyl, f mhlch i's unsubstituted or
nmono-, di- or trisubstituted by A Hal, OH OA CQOA
and/or =0 (carbonyl oxygen) and pharmaceutically
usabl e derivatives, salts, solvates, tautoners and
stere0|§bWﬁK@ thereof |ncluding m xtures thereof in

all raties. 10 1 ne
of daihs 1-9 in n%%m%@de e OgHEa OBz BAE p-
denotes di hydr ODYh’TéPIH CybehzmbsengnstO)mCH& SO2NH, Hal, CF5 or
t et rahydroi m dazol y , -

R? denotes saturated or unsaturated mono- or bicyclic
heterocycle having 1 to 4 N, O and/or S atoms which is
unsubstituted or mono-, di- or trisubstituted by R* and/or
R®,
which contains at least one N atom and where the N
atom is bonded directly to the adjacent carbonyl group,

R’ denotes H, Hal, A, OA, AlkOH, COOA, COA, COHet,
CONH;, CONHA, CONAA’, CONHAr, CONH(AIKAT),
CONAAr, CONA(AIkAr), CONHHet, CONH(AIkHet),
CONAHet, CONA(AlkHet), AIkCOOA, AlkCONHA,
AIkCONAA’, AIKNHCONH;, AIkNHCONHA,
AIKNHCONAA’, AIKNHCOA, AIKNHCOAr, AIKNHSO-A,
AIKNHSO.Ar, AIKNASO,AT, AIKNHSO,CHZAT,
AIKNASO,CHAr, AlkAr, AlkHet, NHAr, NHA, NAA',
NAAr, NAHet or NHHet,

R? denotes H, A, Ar, (CHy),Het, Hal, CN, NO,, NH., OH,
OA, OAr, OAlkAr, OAlkHet, OAHet, SH, SA, SAr,
SAlkAr, SHet, SAlkHet, COA, COAr, COHet, S(O)mA,
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15 hydropyrazolyl, tetra hyd ropyrazolyl,
di hydropyridyl, tetra- hydropyridyl, piperidinyl,
nor phol i nyl , hexahydropyri dazi nyl ,
h&Rf %(Shim'di nyl, piperazinyl,

Q PCT/EP2008/004154
, 2,3, 4-tetrahydroqui nolyl, -261-

2,

4-

3, 4-tetrahydroi soqui nol yl,

1
1,
3 di hydr obenzo- 1, 4- oxazinyl 20

2’ 3- di hydr oi soi ndol di h dr oi ndol y

oAl O LR mﬁm S mART Sa et S @) riyelor NHA.
hi lidi |

ronaro i tre?@E' NERE VAR SRALIRALEL " €O, GOOA,

CONHA, CONAA', NH‘!ECOW@DNAWONI—@@%nAfO
(car bonyl oxygen) QAlI KNH2, QAI KNHA, 25 QAI kNAA'

QA kOH, ~ QA kA, CAORMANC HEDMMACKNIHE(C H ONBAOENA(C Ho) Het,
where the N atom S0 Staaae N e A" SNt buA
car- 30 bony) groyegNRg?g nAFG@omHgﬁhiﬁmé‘{ ’Sdz bﬂl‘#}tHet

NHA, COA or COHet denot es phenyl which
unsubstituted orNhig2A, NACOA T NHGGQ((Bid]) hAruiNa%C@{/CHQ JnAr,

ool oxnson RO KUK e g Ghs Mhsomm:
i m dazolyl, pyri ”N[jl“S'E?/ CH@%K?@@%%'{)Z Cﬂ%l ﬁfZ(NléféOzﬁCH%-let,
n

pyrazi nyl, pyridazi ) peridiny
2008/ 155001 PCT/ BH’AS@(@HQ);LEét NHQGBDAHMH@I@J(DAnyNHCOOHet

Ul ol iyl + pEﬁQfﬁH@iﬁs% NrEABEA MR CotHnet 20 (carbony!
oL oy crOBEEF AR AR R oflior
mono-, di- or t r®Au¢®A|®Aﬂ€H\J PG ONHABRNH; CEIONMAIKEBRA,
andior =0 {car bonE‘)'Nk?ﬁ(lKﬁl(f\rR',’COAlkNHz, COAIKNHA or COAINAA!

R® denotes H, A, Ar, Het, AlkAr, AlkHet, COA, CO(CHy)nAr,
CO(CHa)nHet, SO2A, SO(CHy)Ar, SO»{CHz)nHet,
COOA, COOAr, COOHet, CONHA, CONHAr or
CONHHet,

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubstitu-
ted by A, OA, OH, SH, S(O)nA, Hal, NO,, CN, COA,
COOH, COOA, CONR°R’, SO,NR°R’, NR°R’,
OCONR®R’, NR°COR’, NR®SO,R’, NR°!CONR®R’,
(CH2).NHSOsA, O(CH2),CN, SOzHet' O(CH,),NR°R’
and/or (CH.)mHet',

AA each, independently of one another, denote unbranched
or branched alkyl having 1-10 C atoms, in which 1-3
CH; groups may be replaced by O, S, SO, SO,, NH,
NMe or NEt and/or, in addition, 1-5 H atoms may be
replaced by F and/or Cl,

AlK' or cyclic alkyl having 3-8 C atoms,

Alk' denotes alkenyl or alkyny! having 2-6 C atoms,
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A, A" each, independently of one another, denote
unbranched or branched al kyl having 1-6 C atons, in

which 1 - 2 10 CH2 groups nmay be replaced by 0 and/ or
NvDamm/i@s001i n addition, 1-5 H atonms may be repcamPdodsyodlsd
F and/or A, or cyclic alkyl g ving 3-8 C atons, n

denotes 0, 1, 2, 3 or 4, 15 and“pharmaceutically usable
derivatives, salts, solvates, tautomers and

stereoi sonmers thereof, including mxtures thereof in

al | ratpgs. 11. fOMeY0AGrARAEEBMEapendd aiJlehe having 1-8 C

sel ect ed fromthe group 20 Conpound Structure / nane
No. "Al" atoms,

5- (1, 3- D hydroi soi ndal - 2-yl onyl)-3-(3-net hyl benzyl

- 6- hydroxy 1 Hi ndaiBI"é] %’Bﬁ% a%N?S\'NaY%G ﬂé% df\bé’ . F,
5-(1, 3-0 i hydr oi g9 F ryl car bonyl) 3- (3- net hoxy-
benzyl ) - 6- hydrox;s/@l é]ﬂfb azole "A4"

5- (1, 3- Di hydr oi saantot in2vlyith anieosmytivo- GHb grogupstrmiay dreoseplaced
35 1 Hindazol e W 2008/ 155001 PCT/ EP2008/ 004154 -267

"AY C5 OHcl N ®R5 HON
Het denotes a mono- or bicyclic saturated, unsaturated or

aromatic heterocycle having 1to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubsti-
tuted by A, OA, OH, SH, S(O)pA, Hal, NO2, CN, COA,
COOA, CONR®R’, SO.NR°R’, NR°R’, OCONR®R’,
NR®COR’, NR®SO,R’, NR°CONR®R’, =S, =NH, =NA
and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1 to
3 N and/or O atoms, which may be unsubstituted or
mono-, di- or trisubstituted by A, OA, OH and/or =0
(carbonyl oxygen),

R® R’ each, independently of one another, denote H or alky!
having 1-6 C atoms, in which 1-3 CH» groups may be
replaced by O, S, SO, SO, NH, NMe, or NEt and/or, in
addition, 1-5 H atoms may be replaced by F and/or Cl,

Hal denotes F, Ci, Bror |,
m denotes 0, 1 or 2,

n denotes 0, 1, 2, 3 or 4,
p denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 of the formula | in which
R denotes OH or OCH3,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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H 5-(3-Hydroxypyrrolidin-1
-yl carbonyl ) - 3-(3-chl orobenzyl) 6-hydroxy-1 H i ndazol e
" AG"
V@ 20081 8R0BK y pyr r ol i di n- 1-yl car bonyl ) - 3- ( 3- met hSFBERA)§AH04154
- 10 6-hydroxy-1 H-indazole "#g%.
5-((R) - 3-Hydroxypyrrolidin-1 -yl carbonyl)-3-(3-chl oro-
benzyl ) - 6- hydroxy-1 Hindazol e A8"
5- ((R) - 3- Hydr oxypyrrolidin-1-yl carbonyl) - 3-(3-net hyl -
15 benzyl)-6-hydroxy-1 Hindazole "A9"
carbon

perity] AT RGO BB A otion UBIh 20 N O N Ho
N 235 0 By P kAl
met hyl benzylgikgdrbpdiaesiy, tetdahydrapptazolybiBhydropyridyl, tetra-
?_ (1|%|_ i3;1gé%ﬂg%irg&i{r%%lp_igér%iﬁﬁ,r rk;'n%rggtl\%ﬁ_n?;f_l,phre?(g%&%pg)r/igzra%mh,
hexahydropyrimidinyl, piperazinyl, 1,2,3 4-tetrahydroquinolyl,
1,2,3 4-tetrahydroisoquinolyl, 3,4-dihydrobenzo-1,4-oxazinyl,
2,3-dihydroisoindolyl, 2,3-dihydroindolyl, oxazolidinyl, isoxa-
zolidinyl, oxadiazolidiny! or thiazolidinyl, each of which is un-
substituted or mono-, di- or trisubstituted by OH, OA, Hal,
CONH,, CONHA, CONAA', (CHy) Het, OAlkHet, OHet,
COOA, =0 (carbonyl oxygen), OAIkNH,, OAIKNHA, OAIKNAA',
OAIKOH, OAIKOA, OAIKCN, CONHAIKNH,, CONHAIKNHA,
CONHAIKNAA', COAIKNH,, COAIKNHA and/or COAIKNAA',
where the N atom is bonded directly to the adjacent carbonyl
group,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

4.  Compounds according to one or more of Claims 1-3 in which
R®  denotes A, (CHa)nAr, (CHz) Het, NHA, COA or COHet,
where Ar denotes phenyl which is unsubstituted or mono-, di-
or trisubstituted by A, Hal and/or OA,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
Ar denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, Hal and/or OA
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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35 WD 2008/ 155001 PCT/ EP2008/ 004154 -268 "Al 4"

5- (5-Brono-1, 3-di hydroi soi ndol - 2-yl car bonyl ) - 3- but yI -

hydr oxy-1 H i ndazol e "A15"

5v0%e@riaemi 1, 3- di hydr oi soi ndol 2-yl car bonyl ) - 3ppmrmPRH0sB04154
5 hydroxy-1 Hindazol e

5-(Pyrrolidin-I-yl carbonyl) 3: ?é m

et hyl benzyl) - 6- hydroxy- 1 Hindazole "A 17" 10 (NN N O

N HONH 15 "A18"

5- (4., 3-Cbhypduals elcagefin td/bﬁebbﬁwb)of%léwé q>®mtwh|eat hy

| - 6-hydroxy-1 H-|ndazo e "Al9" CH

25 NH A, 8H 30 " Agach,indgpendantly of one another denote un—
branched or branched alkyl having 1-6 C atoms, in
which 1 or 2 CH, groups may be replaced by O, NH,
NMe or NEt and/or, in addition, 1-5 H atoms may be
replaced by F and/or ClI,
or cyclic alkyl having 3-8 C atoms,

and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
AA each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1 - 2
CH> groups may be replaced by O and/or NH and/or, in
addition, 1-5 H atoms may be replaced by F and/or Cl,
or cyclic alkyl having 3-8 C atoms,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 3 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by A, Hal, OH, OA, COA, =NH, =NA
and/or =0 (carbony! oxygen),
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8 in which
Het denotes pyridyl, furyl, thienyl, pyrrolyl, oxazolyl, isoxa-
zolyl, dihydrooxazolyl, imidazolyl, pyrimidinyl, pyrazolyl,
thiazolyl, pyrazinyl, pyridazinyl, pyrrolidinyl, piperidinyl,
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r O\N 35 HO H WO 2008/ 155001 PCT/EP2 00 8/ 0 041 54

-269 "A22" H N....N 5N "A23" H N N 10i; HO N

0 15 "A24" H N' N J 120 N "A25" H N-_
NQ@2oos15s001 C N O HN 30 35 PCT/EP2008/004154

Cyr* |/

10.

- 265 -

morpholinyl, piperazinyl, benzodioxanyl, benzodioxolyl,
indolyl, quinolinyl, benzimidazolyl, benzothiadiazolyl,
indazolyl, dihydrobenzimidazolyl, dihydroindolyl or tetra-
hydropyranyl, each of which is unsubstituted or mono-,
di- or trisubstituted by A, Hal, OH, OA, COA and/or =O

(carbonyl oxygen)

and pharmaceutically usable derivatives, salts, solvates, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-9 in which

R1
R2

Het

denotes OH or OCHj5,
denotes dihydropyrrolyl, pyrrolidinyl, tetrahydroimidazolyl, di-
hydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl, tetra-
hydropyridyl, piperidinyl, morpholinyl, hexahydropyridazinyl,
hexahydropyrimidinyl, piperazinyl, 1,2,3,4-tetrahydroguinolyl,
1,2,3 4-tetrahydroisoquinolyl, 3 4-dihydrobenzo-1,4-oxazinyl,
2,3-dihydroisoindolyi, 2,3-dihydroindolyl, oxazolidinyl, isoxa-
zolidinyl, oxadiazolidinyl or thiazolidinyl, each of which is
unsubstituted or mono-, di- or trisubstituted by OH, OA, Hal,
CONH,, CONHA, CONAA', (CHp)nHet, OAlkHet, OHet,
COOA, =0 (carbonyl oxygen}, OAIkNH,, OAIKNHA,
OAIkNAA', OAIKOH, OAIKOA, OAIKCN, CONHAIKNH,,
CONHAIKNHA, CONHAIKNAA', COAIKNH,, COAIKNHA
and/or COAIKNAA',

where the N atom is bonded directly to the adjacent car-

bonyl group,

denotes A, (CHaz)nAr, (CHy)Het, NHA, COA or COHet,

where Ar denotes phenyl which is unsubstituted

or mono-, di- or trisubstituted by A, Hal and/or OA,

denotes pyridyl, furyl, thienyl, pyrrolyl, oxazolyl, dihydro-

oxazolyl, isoxazolyl, imidazolyl, pyrimidinyl, pyrazoly!,

thiazolyl, pyrazinyl, pyridazinyl, pyrrolidinyl, piperidiny!,
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WD 2008/ 155001 PCT/ EP2008/ 004154 -270 "A26" O / | N
_,NH NN " A27" O 10 CNOH ~N N NH 15

"A28" N _N 20 ONH N O OH 25 "A29"

( Svaymbofsery | net hyl - 6- hydr oxy-1 H-indazol - 5-yl ) P¢BECR08/004154
di met hyl am noet hoxy) 1, 3-di hyd@ soi ndol - 2-yi ] -

met hanone " A30"

oH OS5

11.

A A

n

/

N OH 30 NH N 35

morpholinyl, piperazinyl, benzodioxanyl, benzodioxolyl,
indolyl, quinolinyl, benzimidazolyl, benzothiadiazolyl,
indazolyl, dihydrobenzimidazolyl, dihydroindoly! or tetra-
hydropyranyl, each of which is unsubstituted or mono-,
di- or trisubstituted by A, Hal, OH, OA, COA and/or =0

{(carbonyl oxygen),

each, independently of one another, denote unbranched

or branched alkyl having 1-6 C atoms, in which 1 - 2
CH> groups may be replaced by O and/or NH and/or, in
addition, 1-5 H atoms may be replaced by F and/or Cl,

or cyclic alkyl having 3-8 C atoms,
denotes 0.1, 2, 30or 4,

and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 selected from the group

Compound Structure / name
Ne.
"A1" 5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3-(3-methylbenzyl)-
B-hydroxy-1H-indazole
N
N
HO b
"AJ" 5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3-(3-methoxy-
benzyl}-6-hydroxy-1H-indazole
"A4" 5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3-butyl-6-hydroxy-
1H-indazole
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WD 2008/ 155001 PCT/ EP2008/ 004154 -271 "A31"

(3-Cycl opent yl net hyl - 6- hydroxy-1 Hindazol -5-yl)-[5-(1-

nmet hyl pi peri di n-4-yl oxy)-1, 3-dihydroisoindol-2-yl]-
MYORARBIRE001A32" 0 OH N NH NOO 10 "A33' @CTPepys/004154

N 15 ,NH N "A34" 0 20/ \ NogA. N .NH N 25 "A35" O
OH 30 _NNH L 35 WD 2 008/1 5500 1 PCT/ EP2008/ 004154

IIASII

5-(3-Hydroxypyrrolidin-1-ylcarbonyl)-3-(3-chlorcbenzyl)-
B-hydroxy-1H-indazole

||A6II

5-(3-Hydroxypyrrolidin-1-ylcarbonyl}-3-(3-methylbenzyl)-
6-hydroxy-1H-indazole

IIATH

5-((R)-3-Hydroxypyrrolidin-1-ylcarbonyl)-3-(3-chloro-
benzyl)-6-hydroxy-1H-indazole

||A8II

5-((R)-3-Hydroxypyrrolidin-1-ylcarbonyl)-3-(3-methyl-
benzyl)-6-hydroxy-1H-indazole

uAgn

5-((S)-3-Hydroxypyrrolidin-1-ylcarbonyl)-3-(3-methyl-
benzyl)-6-hydroxy-1H-indazole

”A1 Oll

IIA11||

I|A41 2"

5-(5-Methoxy-1,3-dihydroisoindol-2-ylcarbonyl)-3-(3-
methylbenzyl)-6-hydroxy-1H-indazole

IIA13||

5-(1,3-Dihydroisoindol-2-ylcarbonyl)-3-propyl-6-hydroxy-

1H-indazole
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-272 "A36" 0 OH
35 WO 2008/ 155001 PCT/ EP2008/ 004154

\// '\ NNH 5 "A37"
"A38" 0 OH NH 20 -N "A39" 0 OH 25\

0 OH 10 N\H N 15
CN -ONH N 30
-273 "A40" 0 OH N

NWO 2608093001 PCT/EP2008/004154
- 268 -
"A14" 5-(5-Bromo-1,3-dihydroisoindol-2-ylcarbonyl)-3-butyl-6-
hydroxy-1H-indazole
"A15" 5-(5-Bromo-1,3-dihydroisoindol-2-ylcarbonyl)-3-propyl-6-
hydroxy-1H-indazole
"A16" 5-(Pyrrolidin-1-ylcarbonyl)-3-(3-methylbenzyl}-6-hydroxy-
1H-indazole
llA17|l
"A18" | 5-(1,3-Dihydroisoindoi-2-yicarbonyl)-3-cyclopentylmethyl-
6-hydroxy-1H-indazole
"A19" JO OH
N
S N
=N
IIA20II
=N
/N NH
—N N
o/
N
O OH
"A21"
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"A41" O OH 10 NH -NN 15 "A42" 0 NOH N20 N NH
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optionally excipients and/or adjuvants. 10 14. Use of
conpounds according to Caim1-11, and pharnaceutically
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associated with angiogenesis are diabetic retinopathy,
haemangi onas, endonetriosis and tunour angi ogenesis. 5
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Use according to Claim 15, where the diseases in which
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and pharmaceutically usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according
to Claims 1-11 and pharmaceutically usable derivatives, solvates,

salts and stereocisomers thereof, characterised in that

a compound of the formula Il

R1
in which
R' and R® have the meanings indicated in Claim 1,
and L
OH group,

denotes F, Cl, Br, | or a free or a reactively modified

is reacted with R?, which has the meaning indicated in Claim 1,
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14.

15.

16.
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and/or a base or acid of the formula | is converted into one of its

salts.

Medicaments comprising at least one compound according to Claim
1-11 and/or pharmaceutically usable derivatives, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-11, and pharmaceutically
usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for
the treatment and/or prophylaxis of diseases in which the inhibition,

regulation and/or modulation of HSP90 plays a role.

Use according to Claim 14 of compounds according to Claim 1-11,
and pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios, for the preparation of
a medicament for the treatment or prevention of tumour diseases,
viral diseases, for immune suppression in transplants, inflammation-
induced diseases, cystic fibrosis, diseases associated with angio-
genesis, infectious diseases, autoimmune diseases, ischaemia,
fibrogenetic diseases,

for the promotion of nerve regeneration,

for inhibiting the growth of cancer, tumour cells and tumour meta-
stases,

for the protection of normal celis against toxicity caused by chemo-
therapy,

for the treatment of diseases in which incorrect protein folding or

aggregation is a principal causal factor.

Use according to Claim 15, where the tumour diseases are fibro-

sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
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17,

18.

- 279 -

sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-
sarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing’s tumour, leiosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-
cinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,
bile duct carcinoma, choriocarcinoma, seminoma, embryonic carci-
noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-
noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma, retino-
blastoma, leukaemia, lymphoma, multiple myeloma, Waldenstrom's

macroglobulinaemia and heavy chain disease.

Use according to Claim 15, where the viral pathogen of the viral dis-
eases Is selected from the group consisting of hepatitis type A, hepa-
titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type 1 (HSV-1), herpes simplex type Il (HSV-11), cattle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, echinovirus, arbovirus,
huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type ! (HIV-1) and

human immunodeficiency virus type Il (HIV-II).

Use according to Claim 15, where the inflammation-induced diseases
are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease.



10

15

20

25

30

35

WO 2008/155001 PCT/EP2008/004154

19.

20,

21.

22.

23.
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Use according to Claim 15, where the diseases associated with
angiogenesis are diabetic retinopathy, haemangiomas, endometriosis

and tumour angiogenesis.

Use according to Claim 15, where the fibrogenetic diseases are
sclerodermatitis, polymyositis, systemic iupus, cirrhosis of the liver,

keloid formation, interstitial nephritis and pulmonary fibrosis.

Use according to Claim 15, where the diseases in which incorrect
protein folding or aggregation is a principal causal factor are scrapie,

Creutzfeldt-Jakob disease, Huntington's or Alzheimer's.

Medicaments comprising at least one compound according to Claim
1-11 and/or pharmaceutically usable derivatives, solvates and stereo-
iIsomers thereof, including mixtures thereof in all ratios, and at least

one further medicament active ingredient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound according to Claim 1-11
and/or pharmaceutically usable derivatives, solvates and stereoiso-
mers thereof, including mixtures thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredi-

ent.



