WD 2006/ 018082 PCT/ EP2005/ 007657 -1 1, 5-Di phenyl pyrazoles BACKGROUND OF
THE I NVENTION 5 The invention was based on the object of finding novel
conmpounds having val uabl e properties, in particular those which can be used
for the preWHZI6/Q18983 of nedi caments. 10 The present i nveRETERIMIYEXS t o
conpounds in which the inhibition, regu--HKation and/or nodul ati on of HSP90
plays a role, furthernore to pharma- ceutical conpositions which conprise

t hese conpounds, and to the use of the conpounds for the treatnent of

di seases in which HSP90 plays a role. 15 The correct fol ding and
conformation of proteins in cell s1i5sDiphenypynagoles| ecul ar chaperones and is
critical for the regulation of the equilibrium between protein synthesis
and degradation. Chaperones are inportant for 20 the regulation of nany

central functi : lﬁg% xanmpl e, cell proliferation and
apoptosis (Jol P@ﬁéﬁé"@*%&% SSVEQ?ni?ﬁ et al., 1998; Smth, 2001). Heat
shock proteins (HSPs) 25 The cells of a tissue react to external stress,

such as, 9f or eYagmhvantiotatas basewsh the objedatt frediag mevel compoundshavihgt ances,
such as heavy netals or alcohols, with activation of a nunber of chaperones

whi ch are knowsalughigeproprgiase impariistter dnerawpicht eamie usesfe)) thegepaie-
activation of HSPs E_‘r gt ects tt he cell against danage initiated by such
stress factors,m'?;l?& CH " Phe restoration of the physi ol ogi cal state and
results in a stress-tolerant state of the cell. Besides this originally
di scovered protective nmechani sm pronoted by 35 HSPs agai nst external
stress, fi0rt heTheppesdardmvartimpaetaies taiocompourds mewhichl the ibfdibitiote segu-bed i n
the course of tine f%{ i ndi vj dual H%P& WO 2006/ 018082 PCT/ EP2005/ 007657
lation and/or modulation of HSP90 plays a role, furthermore to pharma-
@ ceutical compositions which comprise these compounds, and to the use of
the compounds for the treatment of diseases in which HSPS0 plays a role.
15
- The correct folding and conformation of proteins in cells is ensured by
molecular chaperones and is critical for the regulation of the equilibrium
between protein synthesis and degradation: Chaperones are important for
20 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)

c 25 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
aicohols, with activation of a number of chaperones which are known
under the term "heat shock proteins” (HSPs).

30 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 ceill.

Besides this originally discovered protective mechanism promoted by
HSPs against external stress, further important chaperone functions

35
have also been described in the course of time for individual HSPs



-2 under normal stress-free conditions. Thus, various HSPs regul ate, for
exanpl e, correct folding, intracellular |ocalisation and function or regu-

| at ed degradatlon of a nunber of biologically inportant protelns of cells. 5
HSPs for m aWGEHBSW A2 y with i ndividual gene products whoSETEER0F047657
expression, function and |ocalisation differs in different cells. The nam ng
and classification within the famly is carried out on the basis of their
nol e- cul ar weight, for exanple HSP27, HSP70, and HSP90. 10 Sone human

di seases are based on incorrect protein folding (see review, for exanple,
Tytel | at al ., undennorsaltsiress-fege condigm)s. Trwes, weneupSBistregilate Her api es

whi ch engages i necha n1of a e-depen rotein fol ding
oour e Thanges . Bambl, SRhRe oidhS ik A BRI ASEPEN filictisRid Bl | 0 f ol Sed
proteins resul jgte8 d@@%c%r%h' df'a ﬁum@épéﬁbnﬂld@é&llyﬂﬁiﬁo‘?@ﬁg9fbtei?fs%f'c\éﬁs
progression in the case of Al zheiner's disease, prion di seases or

Huntingtqon's s 0, t. n | oss of
W typd func e rorm e B it B Disk 8L Bb8 pEBct ARSBBTRINIA T ogus 20

| at ed nol ecul aexprR@siny firdtieal AR lobansdtiopndiffieha dfferent ellRSTHE hadirgy eat

i nportance in tunour diseases. There are, for exanple, indications that the

expressi on of asdciassifigaionsdthiekhea mllw\nsmarme\daoyt agéhe)baslsmjrth@smied
tumours (Martin et 000; Kawani shi at al .,
1999; Janeel eFu%fwe@@Q f%a’%eg'%ﬁ "?%-6% ‘{égg’g@ at al., 1991). The
fact that HSP90 plays a role in a nunber of central oncogenic signal- 30

ling patHflays I ' ' i nhi b-
11 ng act vty e e R e BB | e

function of HSRSGexampld, Deel @hai. pP@01;rGmile et abal 988t Tok dametnpmehts:ﬁases An
P99 inhibitor, 17- allylanm no-17-denet hﬁ%gel dananyci n 17AA%
der'tvati ve of Q&raamwiaph engages in the npchaniemyefi thg chaparana-dep rzﬂ%wt 35 WO

2006/ 018082 P%&ﬁgﬁoﬁﬁé 98 831G therefore be useful in such cases. For example, in-

15 correctly folded proteins result in aggregation of protein with neurodegen-

erative progression in the case of Alzheimer's disease, prion diseases or
Huntington's syndrome. Incorrect protein folding may also result in loss of
wild-type function, which can have the consequence of incorrectly regu-

20 lated molecular and physiological function.

HSPs are also ascribed great importance in tumour diseases. There are,
for exampile, indications that the expression of certain HSPs correlates
with the stage of progression of tumours (Martin et al., 2000; Conroy et al.,

c 25 1996; Kawanishi et al., 1999; Jameel et al., 1992; Hoang et al., 2000;
Lebeau et al., 1991).

The fact that HSPS0 plays a role in a number of central oncogenic signal-

30 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
function of HSP90 would be sensible in the treatment of tumour diseases.
An HSPSO inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG),

a derivative of geldanamycin, is currently undergoing clinical triais.
35



-3- HSP90 HSP90 represents approximately 1-2%of the total cellular protein
mass. It is usually in the formof a dinmer in the cell and is associ ated

with a multipli- 5 city of proteins, so-called co-chaperones (see, for
exanpl e, PrWO2M0§®§92 HSPIO is essential for the vitalit JCHEPEWINEI6FYoung
et al., 2001) and plays a key role in thg_response to cellular stress by

I nteraction with many proteins whose native folding has been nodified by
external stress, such as, for 10 exanple, heat shock, in order to restore
the original folding or to prevent aggregation of the proteins (Smth et
al ., 1998). TheH&P80= al so indications that HSP0 is of inportance as buffer
against the effects of nutations, presunmably through correction of

L naaui st, “100BSPoTeRmAdo R i MR S R
physi ol ot cal gl e i oGRS ol sha'is Ba8OCBIRAE: Hnbpy:

endopl asmati ¢ r ul um plays a ro al ance

ensuringSt he stmpof pioteint, S-chlled costheparsriesses dfomekarriphs) Rrhttvaggws client
key proteins. These can be divided into three groups: receptors for steroid

hor nones, Ser/ M&PWristepsentiaiifaethe vitalits of cells Ml & atRBOP]) apetplaysGDk4 and

LCK) and a col gec- ti o of vario 0 nut at ed

p53 or the cat ?3{/{?'8 n [ﬁﬁppng?l’('?gg[@g]: §Q3$$f1$ eraéglgh V{S'fhexangé)rgtrebq%l ns
Lakes on a KeywhBe nafive Ry Fiaibbas Ry B koA aGRAk, aich Bt dphen cal

processes of cells. The preserved HSP90 tam humans' consi sts of four
genes, cy0osol examplePdeat sldek, umdmlarljbeeHSF@ﬂm ogihal ioldihh ok &y pedvent . |
1989), GRP94 in the en(a?gt&asnatlc retjcul mﬂ:é%gon et at, 1999) and
HSP75/ TRAP1 i n2888HCR; BrRIeing (Srrithy et k et al., 2000). It is

ST A, SrbeBREARe Fchlifyd M HAPRYE o pbfte BRERARE BT, o
pr oteins. For ehestpéds oERaEatumm; @reﬁnﬁsbtyltﬁrcﬂghemrremu@h@fmc&rr e(rAr gon
et al., 1999), while the type | re 35 ceptor of tunour necrosis factor
(TNFRI) Qqp thefqldmgmsadthydaepmiaaon (Rutherford and Lindquist, 1998).

In addition, HSP90 also has a regulatory importance. Under physiological
conditions, HSP9Q, together with its homologue in the endoplasmatic re-
ticulum, GRP94, plays a role in the cell balance for ensuring the stability of
o0 the conformation and maturing of various client key proteins. These can be
divided into three groups: receptors for steroid hormones, Ser/Thr or tyro-
sine kinases (for example ERBB2, RAF-1, CDK4 and LCK) and a collec-
tion of various proteins, such as, for example, mutated p53 or the catalytic
subunit of telomerase hTERT. Each of these proteins takes on a key roie
in the regulation of physiological and biochemicat processes of cells.
The preserved HSP90 family in humans consists of four genes, cytosolic
HSP90q, the inducible HSP90B isoform (Hickey et al., 1989), GRP94 in
the endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the
30 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 example, ERBB2 is a
specific client protein of GRP94 (Argon et al., 1999), while the type 1 re-

35 ceptor of tumour necrosis factor (TNFR1) or the retinoblastoma protein



WO 2006/ 018082 PCTI EP2005/ 007657 -4 (Rb) have been found to be clients of
TRAP1 (Song et al., 1995; Chen et at, 1996). HSP90 is involved in a nunber
of conplex interactions with a large num 5 ber of client proteins and

regul atory of ei n Smth, 2001 ). Although pre- cise nol [ I ls
have not yewoo%ﬁ#{m%f)%rified, bi ochem cal experi- nments ana%%#{?g@éﬁgﬁg ons
with the aid of X-ray crystallography in-decent years have increasingly
been abl e to deci pher details of the chaperone function of HSP90 (Prodronou

et al., 1997; Stebbins et al., 1997). Ac 10 cordingly, HSP90 is an

ATP- dependent mol ecul ar chaperone (Prodrompu et al, 1997), wth

di meri sation b&RRyhavgbeenfaundio berpligntaohTRAR! (Song etrlindi98y: &herm® resul ts
in the formati%F % @ toroidal diner structure, in which the two N-termnm nal
domai ns cone into dgo & contact with one an 15 other and act as a switch in

the conformat i GISHIY igdhestved and rdesdidr.of cAfflex intarRistioSRAB d rRiigdnuai-s 20

The first class of HSP90 inhibitors to be discovered were benzoqui none
ansanyci ps wi t et akclantpooteins ard mgadjeatony praleidsddSmitnm 2002 i)nAlticpugh praral |y,
the rever’sion of the nmali n henot in fibroblasts which had. been
nduced by &1 aRSEAPRIEEHIs dRals RE ST DeRp AR e CR B w th t hem
(Uehara et al. hﬁ%ls? ; ; RE WAL, br¥i b iR
denonstrated i W%ﬁ%?gd(& ulptg'atelérgwtglﬁ-ﬂ,e%’%B%g(rfggﬂsrﬁéﬁ@ébb%|am r%rl!} nodel s
(Supko et al ., yéashHaveddcieasinmgly peenighié & deciphaddétaile of trgathapeone affinity
matrices then showed that the principal mechani sm of actiong%{:I ;gqgl dananycin

ig\égl) Yels ﬂ%;gg: Agnatign qﬁ@t@&%ﬁﬁﬁd&@pu reéta’-gﬂ 9?7;1@?9?7"‘5&*@1{, d9 ckers,
gel danamycin c%h@?@gﬁgﬁgég %ﬁﬂ#’g&@%ﬁg?ﬁtg'%é’h%é'%jn%’%i%ﬁﬁc?%o@#@?ﬂt rinsic
ATPase acti vit gt af 168PPGith dimerisation being important for ATP hydrolysis. The
binding of ATP results in the formation of a toroidal dimer structure, in
which the two N-terminal domains come into close contact with one an-
15 other and act as a switch in the conformation (Prodromou and Pearl,
2000).

Known HSP90 inhibitors

20
The first class of HSP90 inhibitors to be discovered were benzoquinone

ansamycins with the compounds herbimycin A and geldanamycin. Origi-

naily, the reversion of the malignant phenotype in fibroblasts which had
~ been induced by transformation with the v-Src oncogene was detected
O 2 inthem (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).

30 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 HSP90
(Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma-

35



(Prodronou et al., 1997; Panaretou et al., 1998). This prevents the forma WO
2006/ 018082 PCTI EP2005/ 007657 -5 tion of the nmultimeric HSP90 conplex, wth
its property of functioning as chaperone for client proteins. As a
consequence, client proteins are de- graded via the ubiquitin-proteasone

pat hway. 5 W“ﬁ P’éﬁ%arrym n derivative 17- allylanino-1 PCI/EP2005/607657

7- denet hoxygel dananmycin (17AAG showed ai -unchanged property in the

i nhi bition of HSP90, the degradation of client proteins and antitunoural
activity in cell cultures and in xenograft tumour nodels (Schulte et al,
1998; Kelland et al, 1999), but had significantly lower |iver cytotoxicity
t han gel danany8pn Ofﬂ@mtﬁtm%ﬂl¢ Hﬁ?%‘»’lp@ﬁﬁ&«@ iits propewy of funglidBingasg phase
1/11 clinical | i kewi se

I
oxhi b ted 1 evi SHBRERNS{REC G aeteihy R 4 80RaRr oniRe P e PR £ iSnot ype of
fibroblasts ( pﬁheﬁla%é ub tm-ﬁﬂﬁ@a@émé atrhwae) - Radici col degrades a

| ar ge nunber o 15 signhal protelins as a onse uence of HSP90 i nhibition

(Schul te _at al The ged@amytin aerivans 474 algnammo:ﬁ{dmabomg@dmm hat

rad|C|coI5I|ke binds to the N-term nal dommin of gnd inhibits the

intrinsic ATP@‘%% shewed @nginchanged prajperty in he 'ﬁh'h'ttﬂfb@f P8P, thee
coumar i ne t ypedegrcada?loﬁac X enpﬂ)?&%{ﬁg ahgearﬁi-{umgb%%ﬂ%ﬂf c?ellocgulﬁf?gs Fﬁg 90

honol og DNA gy eln couna nds"to the

car boxy-t er m ng x@msraft tihBEPmMddets (Sohuite®t f e1998 Keiaingieh &l |1@9§?F&§i t han
t he benzoqui none-ansanyci ns and radici col, which bind to the N-ferm nal end

of HSP90 ( Mar c hadsignificartiydower livercytotoxisity itoan geldasagwcny(l?agmbﬁ atin .
(Varcu ot ai - 1883b 5T RAGs SybhEf olafaraiio Shasb s RS EmRs, °1 or exanpl 6 |
ERBBZ was denon-

Radicicol, a macrocyclic antibiotic, likewise exhibited revision of the

v-Src and v-Ha-Ras-induced malignant phenotype of fibroblasts (Kwon

et all 1992; Zhao et al, 1995). Radicicol degrades a large number of

15 signal proteins as a consequence of HSPS0 inhibition (Schulte et al,,
1998). X-ray crystallographic studies have shown that radicicol likewise
binds to the N-terminal domain of HSP90 and inhibits the intrinsic

ATPase activity (Roe et al., 1998).
20

Antibictics of the coumarine type, as is known, bind to the ATP binding
site of the HSP90 homolog DNA gyrase in bacteria. The coumarine,
Novobiocin, binds to the carboxy-terminal end of HSP20, i.e. to a differ-
ent site in HSPS0 than the benzoquinone-ansamycins and radicicol,
which bind to the N-terminal end of HSP90 (Marcu et ai., 2000b).

The inhibition of HSPS0 by novobiocin results in degradation of a large

number of HSP90-dependent signal proteins (Marcu et al., 2000a).
30
The degradation of signal proteins, for example ERBB2, was deman-

strated using PUS, an HSP90 inhibitor derived from purines. PU3 causes
cell cycle arrest and differentiation in breast cancer cell lines (Chiosis et

al., 2001).
35



strated using PU3, an HSP90 i nhibitor derived from purines. PU3 causes cell

cycle arrest and differentiation in breast cancer cell lines (Chiosis et

at, 2001). 35 WD 2006/018082 PCT/ EP2005/ 007657 -6- HSP90 as therapeutic

target Due WO WH&OI88§2 i ci pati on of HSP90 in the regul ati oRCHEPIMSHITHE” nunber

of 5 signalling pathways which have crucigal inportance in the phenotype of

a tunour, and the discovery that certain natural products exert their

bi ol ogi - cal effect through inhibition of the activity of HSP90, HSP90 is

currently being tested as a novel target for the devel opnent of a tunour

t herapeutic abiSRIQ & thenapeaticdlargetl999). 10 The pri nci pal nmechani sm of

action of gel dananycin, 17AAG and radicicol includes the inhibition of the

bi ndi ng of ATP to the ATP binding site at the Ntermnal end of the protein

and the resul t @Rje tothé Patticivatidn 6NESPADIH % FegudiRS &f 8%argeirfumtsdr d¢iSPO0

(see, for exanple, Prodronou et al., 1997; 15 Stebbins et "al., 1997;

Panar et ou et aBignallggdathways bhicrohaed crusial Ampadsnee in thHevphgnatypeeP0

prevents X he recruitnent. of . co-ch e;;on S. aan vours .the tiion of an
Ertiai tural

h for.
HSP90 het er ocoH#leY; ithe disqover @t cRtain A ?r?%uc"ﬁﬁ'ﬁ@?éfgé'gg&]%ét i on
via the ubiqui Eéf‘éfféc%l?%@@ﬁ%@%ﬁ% tﬁé%%tivigff){ BSPYD, HEPR isNef et al.,

1999; Kelland et al. e treatnent umour cells wth P90

i nhi bi t ors resbkirg testexkbh=atriovel thegetfdathedewdopmpnt tbatumpuaotherasedtiavi ng
fundanmental inportance for processes such as cell prolif- eration,

regul ati on of @BENt@YeckelgPealantP¥Bopt osis. These processes are 0 25
frequent 1@ deregul ated in tunours (see, for exanple, Hostein et al., 2001).
An attractive Taeiprmaigal mechanesn ef atbpmehgeldnamycim i1BINAG, arfd td8R9E0li s t hat

o o0 R o of e R RS e SR A
N-terminal end of the protein and the resultant inhibition of the intrinsic
ATPase activity of HSP20 (see, for example, Prodromou et al., 1997;
Stebbins et al., 1997; Panaretou et al., 1998). Inhibition of the ATPase ac-

tivity of HSP90 prevents the recruitment of co-chaperones and favours the

15

formation of an HSPQ0 heterocomplex, which causes client proteins to
undergo degradation via the ubiquitin-proteasome pathway (see, for ex-
20 ample, Neckers et al., 1999; Kelland et al., 1999). The treatment of tumour

cells with HSP20 inhibitors results in selective degradation of important

proteins having fundamental importance for processes such as ceii prolif-

eration, regulation of the cell cycle and apoptosis. These processes are
C, 25 frequently deregulated in tumours (see, for example, Hostein et al., 2001).
An attractive rationale for the development of an inhibitor of HSPQ0 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.

30
In detail, the present invention relates to compounds which inhibit, regu-
late and/or modulate HSP9O0, to compositions which comprise these com-
pounds, and to methods for the use thereof for the treatment of HSP90-in-
35

duced diseases, such as tumour diseases, viral diseases, such as, for ex-



30 forned phenotype. In detail, the present invention relates to conpounds
whi ch inhibit, regu- |ate and/or nodul ate HSP90, to conpositions which
conprise these com pounds, and to nethods for the use thereof for the
treat nent oWORPEUSMR. 35 duced di seases, such as tunour BCTTRIWSO0THT al

di seases, such as, for ex WD 2006/ 018082_.RCT/ EP2005/ 007657 -7 anpl e,
hepatitis B (Waxman, 2002); imune suppression in transplants (Bijl nmakers,
2000 and Yorgin, 2000); inflanmation-induced di seases (Bucci, 2000), such
as rheumatoid arthritis, asthma, nmultiple sclerosis, 5 type 1 diabetes,

| upus eryt hematogles, hepetbitis &5{\&aamdn| 2002)niratnong suppedssich emaesplagst | ¢
fibrosis (Full (Zé @égOO)' di seases assgciated w th angio- genesi s (Hur, 2002
and Kur ebayashiBillpgser ?Oggcﬁﬁ’da\é‘?rg%rzmvriﬁﬂ@fméﬁt@n"'ﬂgt-‘% Aiseasepat hy,
haemangi onas, {S L Snp - Jalel L Spn: el i di seases;
aut oi nmune di s?Q’i’"géel"g(";aéqu(@h%tl‘s('ecrnﬁjl %?rr?)ér{%mrr%ﬁofdg%ﬁhf i F\%‘?ébm}" zat é%g’lr:!gf#%% (Rosen at
al ., WO 02/ 0968pe PaEHDRISS IGHUSErthANERRUE 1FskHasihad infRrimatkiy Béweb! ) ;
fibrogenétic diseases, such as, for exanple, dermatosclerosis,

pol ymyositis, €iseasea; eystigfisosisi(Fullers 2600}, diseasesiassociaked with angiorat i on,
interstitial nephritis, a ul ry fibrosi.s., ((Streh- | ow, 2/ 02123).
The 1 nvent | on BPaesie St 0T Ritgheyasht ¥Btsiithas Beessiplfy 4% ¢ he

i nvention for 9{(%% d ' W eI H JRVAR: i by
chenot her apy, Eﬁﬁcf‘% t et”h?g@ a:éfrr]n |§@é%'§&v%®§ﬁ?ﬁ§?ﬂ%§@%rﬁhl ol di ng 20
or aggr egat i onsiss irdegtiouscdipadsasa asitdinihanieoodiseased) ischaehua; promgtion ofscr api e,

Creut zf eli@t - Jakob di sease, Huntington's or Alzheiner's (Sittler, Hum Mol.
Genet., 10, 130¢rvexsgenengtioni(faseptetal, WO QW09%ER; Degrapcostal., 92, 2944,

deger  bes puri MOCHEIZHDAHO0R 288m BB/ Sl esontiit of. oepod
(hotol ogue or pRaMPRYWerMbiddeRR8sis! pelyAfBsHisS Systemic RiptB, difrhosis of the
liver, keloid formation, interstitial nephritis and pulmonary fibrosis (Streh-
15 low, WO 02/02123).
The invention also relates to the use of the compounds according to the
invention for the protection of ‘normal cells against toxicity caused by
chemotherapy, and to the use in diseases where incorrect protein folding
20 or aggregation is a principal causal factor, such as, for example, scrapie,
Creutzfeldt-dakob disease, Huntington's or Alzheimer's (Sittler, Hum. Mol.
Genet., 10, 1307, 2001; Tratzelt et al., Proc. Nat. Acad. Sci., 92, 2944,
1995; Winklhofer et al., J. Biol. Chem., 276, 45160, 2001). WO 01/72779
(‘:3 25 describes purine compounds and the use thereof for the treatment of
GRP94 (homologue or paralogue of HSP90)-induced diseases, such as
tumour diseases, where the cancerous tissue includes a sarcoma or carci-
noma selected from the group consisting of fibrosarcoma, myxosarcoma,

liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosar-

%0 coma, endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosar-
coma, synovioma, mesothelioma, Ewing’s tumour, leiosarcoma, rhabdo-
myosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian
cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma,

35

adenocarcinoma, syringocarcinoma, sebaceous cell carcinoma, papittary

carcinoma, papillary adenocarcinomas, cystadenocarcinomas, bone mar-



t unmour di seases, where the cancerous tissue includes a sarcoma or carci-
noma sel ected fromthe group consisting of fibrosarcoma, nyxosarcona, 30

| i posar cona, chondrosarcom, osteogenic sarcom, chordona, angi osar- cona,
endot hel i osgr.c | ymphangi osar coma; | ynphangi oendot hel

synovi ong, ﬁé&%’gﬁgﬁsf}%ma, Ew ng's tunour, |eiosarcons, rhag)g% ﬁé’%@%l)m

col on carci noma, pancreatic cancer, breas#8-cancer, ovarian cancer, prostate
cancer, squanous cell carcinoma, basal cell carcinoma, 35 adenocarcinona,
syringocar ci nona, sebaceous cell carcinong, papillary carcinoma, papillary

adenocar ci nomas, cystadenocarcinonmas, bone mar WO 2006/ 018082
PCT/ EP2005/ 007 63 CAGNe1Ha, BENChAgaRIC aareiRemsy enal cellcarsinama. hepaloma| |

cmbryoni ¢ car oPIGARCt oAt oSl e el o e SREhR R,

I ung car ci nomawisf! tinfou eddrviceNGaric Cledfo@ar Rimede luripearicioifa, spimaii-hel i al
carci noma, glioma, ast rocyt oma, nedul | obl ast oma, c¢rani opharyngi oma,

ependym)g pi gell w@wcmwmmmw cascionma, epdhelial canginomaaglioma,
ol i goden ogl I Q | anoma urobl.ast oma, retinobl astoma,

| eukaeni a, NEHSW'Q qouﬁf%?' %nqah\%?@@ﬁ&"?’@ﬁ‘n EPPRBIBYNBLBI naeni a
and heavy- 10 he use of

t he conpounds %\%ntrﬁ%ﬁﬁe ?@Qﬁ%}n %@Qg égngﬁ&dﬁeﬁgr@@éﬁses wher e
the viral pat homnglsnmemewnrbmat esurobiastéa, wtinobliastoraa sieukgemia, mﬁ'pat itis
type A, hepatitis type B, hepa titis type C influenza, varicella,

adenovi rus hePhEIE; m%’!l@lﬁ' ryglema, W@demﬂrom}%na@@g&thﬂms%maadlheaofwsv- 11),
cattle pllég ue EJ n@%é%? echovirus, rota- virus, respiratory syncyti al
virus (RSV), ngb i us, papovavirus, cyto 20 negal ovirus, echinovirus,
arbovirus, huntavirus, Cbxsackie virus, nmunps virus, neasles virus, rubella
Fus, poI 0 Virus, hurran | rmunodeficiency virus type | (H V-1) and human

i rnodef i ci enWO\ﬂ‘rMETYQﬂEtharn“(om disclgses the use of the compounds mentioned

therein for the freatment of viral diseases, where the viral pathogen is se-

15 lected from the group consisting of hepatitis type A, hepatitis type B, hepa-
titis type C, influenza, varicella, adenovirus, herpes simpiex type | (HSV-),
herpes simplex type Ii (HSV-I1), cattle plague, rhinovirus, echovirus, rota-
virus, respiratory syncytial virus (RSV), papillomavirus, papovavirus, cyto-

20 megalovirus, echinovirus, arbovirus, huntavirus, Coxsackie virus, mumps
virus, measles virus, rubella virus, polio virus, human immunodeficiency
virus type I (HIV-l) and human immunodeficiency virus type Il (HIV-iI).

WO 01/72779 furthermore describes the use of the compounds mentioned
CD 25 therein for GRP94 modulation, where the modulated biological GRP24
activity causes an immune reaction in an individual, protein transport from
the endoplasmatic reticulum, recaovery from hypoxic/anoxic 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-

%0 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

35

arrhythmia, heart operation, cardiopulmonary bypass operation, organ

transplant, spinal cord trauma, head trauma, stroke, thromboembolic



WO 01 /72779 furthernore describes the use of the conpounds nmentioned 25
therein for GRP94 nodul ati on, where the nodul ated biol ogi cal GRP94 activity
causes an imune reaction in an individual, protein transport from the
endopl asmat WO 30801802um recovery from hypOX| c/ anoxi ¢ st r REF/EPRQSHYI6SE y
frommal nutrition, recovery fromheat strg@ss, or conbinations thereof, 30
and/ or where the disorder Is a type of cancer, an infectious disease, a dis-
order associated with disrupted=ptiotein transport fromthe endopl asmatic
reticulum a disorder associated with ischaem a/reperfusion, or conbina-
tions thereof, stwke cadmortagidistokecterabe vaaospasm thyricdemaechypogteper f u-

sion is a conse uence, of cardi ac arrest. tol | dela ed ventricul ar
35 arrhyt hni a, CR&RR: S@Hﬁﬁpﬁﬁﬂtm%@&l%lﬁpﬁﬁﬁg Xb‘gﬁ!a Flaoﬁ or gan

20061 016082 pcfe?@&f%@%ﬂs%é}%%9@5°"§%§?$%ﬁ@*“%§e@;%%%gh'%f“fs"@‘@??“E?gkb‘ébr“ﬁ
vasospasm hypatyotrephitylategtlscie@siv AL tatnednapallstiegsscus, an ep| leptic fit,

anxi ety, 9schi zophreni a, a neurodegenerative disorder, Al zheiner's disease,
Hunti ngton's di sease, 5 anyotrophic lateral sclerosis (ALS) or neonat al

rPos protern AT G AEAGARER PTHEF o slhtfa Rtiat® L hang- % ng o
subsequent cel GrRRY4 b&ﬂéh‘rﬂﬁdul@tcﬁﬂof Fatfdredfen hizdicdmentier éhé@i' n 10 an
i ndi vidual, by treatnent of the cells at the tissue site wth the P94

protein modul aing a isnbseqgleantcedular neactiiPe arcischaeyid statein a tissue site gnsed to
Changed, wher ¢ ANHady el AT eaMant ot & Sais ah ihp Jous SHPaviL DETGRFRE con 15
Seuence of Cahl?’dt @B&E%?er m%faéPﬂHa?tr?é“éﬁiféi &Rnt\’ﬁfﬂtcbh& i%r Jelbhm a,

oper ati ofi, car ary bypass oper or gan rans ant, spi-

~tord trau weucﬂﬂancbxtémunat, a stubsdquerit bemm@émllohcmﬁrr @&ﬁaerhﬁ%’fﬂfe isr hagi c
stroke, cerebral vasospasm hypotonia, hypoglycaeni a, status epi

| epticus, an ephaeged,cvhere thasubseguertdschaspmcsandition lﬂ@ﬂ@fﬁw@]wﬂéﬁ Q@nve di s-
15 sequence of cardiac arrest, asystolia and delayed ventricular arrhythmia,

heart operation, cardiopulmonary bypass operation, organ transplant, spi-
nal cord trauma, head trauma, stroke, thromboembolic stroke, haemor-
rhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemia, status epi-

20 lepticus, an epileptic fit, anxiety, schizophrenia, a neurodegenerative dis-
order, Alzheimer's disease, Huntington's disease, amyotrophic lateral scle-
rosis (ALS) or neonatal stress, or where the tissue site is the donor tissue
for a transplant.

) 25

A. Kamal et al. in Trends in Molecular Medicine, Vol. 10 No. 6 June 2004,
describe therapeutic and diagnostic applications of HSPQ0 activation, inter
alia for the treatment of diseases of the central nervous system and of

30 cardiovascular diseases.
The identification of small compounds which specifically inhibit, regulate
and/or modulate HSPQ0 is therefore desirable and an aim of the present

invention.
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order, Al zheiner's disease, Huntington's disease, amyotrophic lateral scle-
rosis (ALS) or neonatal stress, or where the tissue site is the donor tissue
for a transplant. 25 A Kanmal et al. in Trends in Ml ecul ar Medicine, Vol.
10 No. 6 JUM@ 2005(048082 descri be therapeutic and di agnosti c BEHEPWEIGERY of
HSP90 activation, inter alia for the trggtment of diseases of the central
nervous system and of cardi ovascul ar di seases. 30 The identification of

smal | conpounds which specifically inhibit, regulate and/or nodul ate HSP90
is therefore desirable and an aimof the present invention. 35 WO

2006/ 018082 PGTh&®beehs/fonTd that thd oinpohiads aesordingtadthehiavention andpalisnds
according to the invention and salts thereaf have very v_fll uabl e

phar macol ogi cdhefal haveivesy yalugbleehargagoiegicalgrapaities whilg beiggwelt ul ar

t hey exhi bit Eegg%aidnhi biting properties. The present invention therefore
relates to co unds according to the in- vention as nedi canents and/ or

nedi cament act jnsariQIBL YRE ekhibitSPO0-ATibEIRY prBPétiespr ophyl axis of the said
di seases®and to the use of  com 10 pounds according to the invention for the
preparation of a pharmaceutical for the treatnent and/or prophylaxis of the

said diseases gnd also,to a, process for .the treatnent of the said.di seases
whi ch conpri sethe REesat mventioR tastelareselaes to FOmBPANGS ARRRIAING BABER ng ¢ o

the invention {é?xtﬁ:njé% H\%Hic%?ﬁeritf' aHEﬁﬁ.rﬁédié#ﬁBn?Qctﬂ%{*&d]ﬁﬁ&ﬂﬁ&é fflthe The host or
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pounds according to the invention for the preparation of a pharmaceutical

- for the treatment and/or prophylaxis of the said diseases and also to a

@ process for the treatment of the said diseases which comprises the ad-
ministration of one or more compounds according to the invention ic a

15 patient in need of such an administration.

The host or patient may belong to any mammal species, for example a

primate species, particularly humans; rodents, including mice, rats and
20 hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of in-

terest for experimental investigations, where they provide a model for the

treatment of a human disease.
@ 25 PRIOR ART
WO 00/53168 describes HSP90 inhibition with coumarine or a coumarine

derivative.
WO 03/041643 A2 discloses HSPQ0-inhibiting zearalanol derivatives.

%0 Other HSP90-inhibiting pyrazole derivatives which are substituted in the 3-
or 5-position by an aromatic radical are disclosed in WO 2004/050087 A1
and WO 2004/056782 A1.

; WO 03/055860 A1 describes 3,4-diarylpyrazoles as HSP90 inhibitors.

5

Purine derivatives having HSP90-inhibiting properties are disciosed in
WO 02/36075 A2.
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of RAS and ‘ﬁ@s‘mf“ﬂ%ﬁ%for mation by radicicol”, Oncogene, \BFT/ER0543657161
-173.  SUMVARY OF THE | NVENTI ON 10 The iqgention rel ates to conpounds of the
formulal ‘ter RLRZ R4 15 RB RS HONRG6 N 20 in which R denotes OH,
OCH3, OCF3, OCHF2, OBzl, OAc, p-nethoxy- benzyl oxy, SH, S(O nCH3, SO2NH2,
Hal, CF3 or CH3, 25 R2, R3 each, independently of one another, denote H,

Hal , CN, N2, Yeyngui&, Moerdf) I'and HaeHE. 2801 "HSIBOO: G0spéci4laear) bhudGdasn- COOAr ,

COOHet , CONH2, . . SONAR r o CONAAr CONHHet, CON( Het ) 2,
NH2, NHA NHArtia Hﬂ%&',o W'*?Q@%ﬁ‘?”-r&w\’?'- m@é%}f t. 30 NHCOOA,
NHCOOAr .  NHCOOHet, NHCONHA, NHCONHAr,  NHCONHHet, OH OA, OAr, OHet, SH,
S(O M, S(OmAr, S(OrmHet, SO2NH2, SO2NHA, ' SO2NAA' , SO2NHAr, SO2NAAr,
SC2NHHet . SC2NEHEQ IF, I9aRMdEltaritl SEEhE GH3 DOEESupPlesSii{bRABInd MO312) OAr,
S(O) m{ CHR) oHet SO Cro) vy 12

transformation by radicicol”, Oncogene, Vol. 11, pp. 161 -173.

SUMMARY OF THE INVENTION
10
@ The invention relates to compounds of the formula |
R R2
4
15 _ R
R3 RS
|
HO / “{ R®
N
20
in which
R denotes OH, OCHs, OCFs, OCHF,, OBz, OAc, p-methoxy-
benzyloxy, SH, S$(0),CHs, SO:NH,, Hal, CF; or CHs,
O - R? R® each, independently of one another, denote H, Hal, CN, NO,,
A, Alk, (CHz)nAr, (CHy)Het, (CH.),COOH, (CH2).CCOA,
COOAr, COOHet, CONH,, CONHA, CONAA’, CONHAr,
CONAAr, CON(Ar),, CONHHet, CON(Het),, NH2, NHA, NHAr,
NHHet, NAA’, NHCOA, NACOA', NHCOAr, NHCQOHet,
30

NHCOOA, NHCOOAr, NHCOOHet, NHCONHA, NHCONHAY,
NHCONHHet, OH, OA, OAr, OHet, SH, S{O)nA, S(O)mAr,
S(0)mHet, SO,NH;, SO,NHA, SO.NAA’, SONHAr, SONAAr,
SO.NHHet, SO.N(Ar);, SO.N(Het),, CONH(CH,).Het,

35 NH(CH:).Het, O(CH,)Ar, S(O)m(CHz)oHet, S(O)m(CHz) AT,
(CH.),CH(Ar)CHs, CONAR™, SO,NA(CH,CONAA)),



(CH2) 3CH( Ar) CH3, CONAR, SO02NA( CH2CONAA' ), WD 2006/ 018082 PCT/ EP2005/ 007657
-19 SO2NH(CH2Ar), SO2NA[ (CH2) OCN], SO2NA(CH2Ar), (CH2) ONHAr, (CH2) ONAAr,
(CH2) QOAr, (CH2)0oS(O mAr, CH=CHAr, CHO COA or RI2 5 R R5, R6 each,

i ndependent |y of one another, denote H, Hal, CN, NO2, A Ak CH2) nAr,
(CH2) " Het ,Wé&ﬂﬁ{‘“%, COOAr, COO- Het, OONH2, CONHA, CCRGHER20 7
CONAAr, CON(Ar)2, CONHHet, CON(Het)2, NM4®,- NHA, NHAr, NHHet, NAA', NHCOA,
NACOA' , NHCOAr, NHCOHet, NHCOOA, 10 NHCOOAr, NHCOOHet, NHCONHA, NHCONHAr
NHCONHHet , OH, OA, OAr, OHet, SH, S(Om, S(OmAr, S(O nHet, SOR2NH2,
SO2NHA, SO2NAA', SO2NHAr,  SO2NAAr,  SO2NHHet | soz?éérléz, SO2N( Het ) 2,

CONH( CH2) OAr, 15 NHOO( CH39OMH( Chigdriy SPEYAINBHo):CI BPONACHATRS and RS

anocher . qenot e unbr ancHE-oNF A SitedART R (RS o i n i o1
one, two or 20 three CRZHECPURE CRY, POABPRAted by 0, S, SO 502, NHL NR3

and/ or by -CH:CA—I- Jroups and/or, in addition, 1-5 H atonms may be repl aced
by F, d. Br sRYyR5 RR7, emck, ovdepgotientinbkeghe Bavthey, derfote Hyttdals CNeIN@g, and A

R e e s o ARSIt cn B0k GPBL T e
group Y, be.rePlaced biud, GONSACORTE, CoNM, CBRHASBENAA,NOTTRS. 30 A k
CON(Ar),, CONHHet, CON(Het),, NH,, NHA, NHAr, NHHet,
NAA’, NHCOA, NACOA’, NHCOAr, NHCOHet, NHCOOA,
NHCOOAr, NHCOOHet, NHCONHA, NHCONHAT,
. NHCONHHet, OH, OA, OAr, OHet, SH, S(O)mA, S(O)mAr,
S(O)mHet, SO,NH;, SO,NHA, SO,NAA', SO,NHAr, SO,NAA,
SO;NHHet, SO.N(Ar),, SO-N(Het);, CONH(CH,).Ar,
15 NHCO(CH,),Ar, NHCO(CH,),OA or O(CH,).Het,
R*and R® together also denote OCH,0 or OCH,CH,0,

A A each, independently of one another, denote unbranched or

10

branched alkyl having 1-10 C atoms, in which one, two or
20 three CH; groups may be replaced by O, S, SO, SO, NH,
NR? and/or by -CH=CH- groups and/or, in addition, 1-5 H
atoms may be replaced by F, Ci, Br andfor R’,
Alk or cyclic alkyl having 3-7 C atoms,
25 Aand A’ together also denote an alkylene chain having 2, 3,4, 50r 6
C atoms, which may be substituted by CH,OH, CH.Br,
CHaNEt,,
and/or in which a CH, group may be replaced by O, S, SO,
802, N, NH, NR®, NCOR® or NCOOR?,

30

Alk denotes alkenyl having 2-6 C atoms,
R’ denotes COOR®, CONR’R™®, NR°R", NHCOR®, NHCOOR® or
OR®,
a R® denotes cycloalkyl having 3-7 C atoms,

cycloalkylalkylene having 4-10 C atoms,
Alk or



R7 denotes COORS, CONRI9R10, NRIOR50, NHCOR9, NHCOOR9 or OR9, R8 denotes

cycl oal kyl having 3-7 C atons, 35 cycl oal kyl al kyl ene having 4-10 C atons,

Al k or WO 2006/ 018082 PCT/ EP2005/ 007657 -20 unbranched or branched al kyl
havi ng 1- 6 WO2P®M8082 n whi ch one, two or three CH2 gr oupRCHED2080M76Y| aced
by 0, S, SO S02, NH and/or, in additiaompg-1-5 H atons nmay be replaced by 5
F and/or C, R9, R10 each, independently of one another, denote H or alkyl
having 1-5 C atons, in which 1-3 CH2 groups may be replaced by 0, S, SO
S02, NH, NMe or NEt and/or, in addition, 1-5 H atons may be replaced by F
and/or C, 10 R9 and Rlurtogeties cabranchedalkyl havingkibdh atarhsiin whicthng 2, 3,

4, 5 0or 6 Catons, in which a 2 gr may be repl aced 0 , S0, SOz,
NH, NRS, NCOR or NCOORS,OM& twa%%ggﬁéggrqywaﬁyE%reskacsaéwe@ygs,S hch of
which is un- 15 substit d - Qi i ' , OR11,
N(R')2, NC2, CN, phenyl %%%fﬁgﬁ W&%mﬁ’&%@i@%@%b@m 1
NR1t CO( CH2) OR', SO2N(R'P 2nd¢QIm\, 20 -[C(R') 2] .-COOR11 and/or - C(R')2]a

000R11, Pet denpt s a nono- or bicyclic saturated, unsaturated or aro- matic
het erocycl e ha¥i. iy 1 t o e, indlepeadsnthsoheasanotiarcdencigyH pealwhbavingi - or

N Con N scon,” comy, s natorit ibiiicn 15 Crdfoul P o aaRt Bk
oxygen), S, SO, SO;, NH, NMe or NEt and/or, in addition, 1-5 H atoms
may be replaced by F and/or Cl,
10 R®and R together also denote an alkylene chain having 2, 3, 4, 5 or 6
v C atoms, in which a CH, group may be replaced by O, S, SO,
C S0., NH, NR®, NCOR® or NCOOR®,
Ar denotes phenyl, naphthyl or biphenyl, each of which is un-
15 substituted or mono-, di- or trisubstituted by Hal, A, OR",
N(R")., NO2, CN, phenyl, CON(R""),, NR"'COA,
NR"CON(R™),, NR"'SO,A, COR™, NR''CO(CH,).R",
SON(R'"),, S(O)rA,
20 HC(R"),1:-COOR"" and/or -O[C(R"")],-COOR",
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 mono-, di- or trisubstituted by Hal, A, OR"', N(R");,
o5 NO,, CN, COOR", CON(R"");, NR''COA, NR''SO,A, COR",
SO,NR"Y, S(O)..A, =8, =NR'" and/or =0 (carbonyl oxygen),
R" denotes H or A,
R®™ denotes cycloalkyl having 3-7 C atoms or cycloatkylalkylene
having 4-12 C atoms,
Hal denotes F, Cl, Br or |,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,

o] denotes 1, 2 or 3,

30

35 and pharmaceutically usable derivatives, salts, solvates and stereoiso-

mers thereof, including mixtures thereof in all ratios.



e o -

NS

R denotes H or A R12 denotes cycloalkyl having 3-7 C atons or
cycl oal kyl al kyl ene 30 having 4-12 C atons, Hal denotes F, C, Br or 1, m
denotes 0, 1 or 2, n denotes O, 1, 2, 3 or 4, o denotes 1, 2 or 3, 35 and
phar maceut MERtd0g/01888%| e derivatives, salts, sol vates andPCTEHROISNO76SMEr S
thereof, including mxtures thereof in abk _ratios. WO 20061018082

PCTI EP2005/ 007657 -21 The invention relates to the conpounds of the fornula
| and salts thereof and to a process for the preparation of conpounds of
the formula | ac 5 cording to Clains 1-16 and pharnaceutical ly usable
derivatives, solvates, salts and stereoisoners thereof, characterised in
that a) a conpound of the formula 11 R2 10 RR3 oi i 15 X N~ in which
Rl, R2 and R3Thavevettomesiatiesde theabmpoends of m%ﬂonmmlaiamdaalts thedenfot es H or

thyl ted with d of the fornula Il Ra 5 H NIII
'ZN Re 301 n' RRR sFerodals KRURRGT AR BtON ! RORNEHASE ok e TorEn hes ai m 1.

cording to Claims 1-16 and pharmaceutically usable denvatlves, solvates,

5

salts and sterecisomers thereof, characterised in that

a) acompound of the formula Il

R2
10
@ I
15
in which R", R? and R® have the meanings indicated in Claim 1,

20 and X denotes H or methyi,

is reacted with a compound of the formula IlI

O T
™ 25
[— 5
H Y A R
AR I
H,N R6
30 in which R*, R® and R® have the meanings indicated in Claim 1,

the resultant compound in which X denotes methyl is subsequently, if
desired, converted into @ compound of the formula | in which X denotes H

35 by ether cleavage,



the resultant conpound in which X denotes nethyl is subsequently, if
desired, converted into a conpound of the formula | in which X denotes H 35
by et her cleavage, WO 2006/ 018082 PCTI EP2005/ 007657 -22 and/or in that one
or nore radi cal?1 RL, R2, R3, R4 and/or R5 in a conmpound _of the fornula I

are convert ¥® YR or nore radical (s) R,R2, R3, R4 RRAFELOREE By, for
exanple, i) reducing a nitro group to an-@Qn-no group, 10 ii) hydrolysing an

ester group to a carboxyl group, iii) converting an am no group into an
al kyl ated am ne by reductive am nati on, 15 iv) converting a carboxyl group
into a sul fonam docar bonyl group, conve n an acid ghloride into an

am de, and/ or aadwmﬁﬁm%mreﬁa m(Sf)dﬁ’rrRl aiJRl engenRerineicompeunthe of

and the hy- or 8l BE REUR YR s Riabie R B SR & R R

conpounds are vﬁé’dr en to nean adductions of inert solvent nol ecul es onto
t he conpounds Ich formowing to their nmutual attractive force. Sol vates
are, for exam ple, nono- or dihydrates or al cohol ates. Pharnaceutically
usabl e dérivatives are taken to nean, for exanple, the 30 salts of the
conpounds accobg] fog eikamiplee | nvention and al so so-called pro- drug conpounds.
Prodrug derivatives are taken to nean conpounds of the formula I which have
been nodified with, for exanple, alkyl or acyl groups, sugars or 35

ol i gopepti des gnd mdduxingaeitragrallp/toccare amito groughe organismto give the

10 ii)  hydrolysing an ester group to a carboxyl group,

@ iii) converting an amino group into an alkylated amine by reductive
amination,
15 iv) converting a carboxyl group into a sulfonamidocarbonyl group,

v) converting an acid chloride into an amide,

andfor

20 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 hy-
drates and solvates of these compounds. Solvates of the compounds are

C) 5 taken to mean adductions of inert solvent molecules onto the compounds
which form owing to their mutual attractive force. Solvates are, for exam-
ple, mono- or dihydrates or aicoholates.

Pharmaceutically usable derivatives are taken to mean, for example, the

30 salts of the compounds according to the invention and also so-called pro-
drug compounds.
Prodrug derivatives are taken to mean compounds of the formuia | which
have been modified with, for example, alkyl or acyl groups, sugars or

35

oligopeptides and which are rapidly cleaved in the organism to give the
effective compounds according to the invention.



effective conmpounds according to the invention. WO 2006/ 018082

PCT/ EP2005/ 007657 -23 These al so i nclude bi odegradabl e pol yner derivatives
of the compounds according to the invention, as described, for exanple, in
I nt. J. PhaWfh2006101808261- 67 (1995). 5 The expressi on "ef f eBETAR2MHINGE” neans
the anount of a nedi canent or pharnmaceutjal active conpound which causes a
bi ol ogi cal or nedical re- sponse which i's sought or desired, for exanple, by
a researcher or physi- cian in a tissue, system animl or human. 10 In
addition, the expression "therapeutically effective anmount” nmeans an anount
whi ch, conpar efhesd alsa include sicdetradaislepatgrhentieriveats/esalf the conpiovadst hi s
anount, has the foll owi ng consequence: inproved healing treatnent, healing,
prevention or afq:qqmwsttpdgemth@nsaageé@rs@d,éoae@a@l@, f bt haimii sease
state, a conpl ajat 'é giégé)der or of side effects or also the reduction in
t he progress %ﬁ E ;‘a conplaint or a disorder. The term
"therapeutically effective anount” al so enconpasses the 20 anounts which are
effectivé for increasing normal physiological function. The invention also
rel ates to m xThe exprdssidne"effechoe adount” mhans theratmauht obha awedicargenbort he

I nvention, for ex_anépl e mxtures of two, dj %Etereorrers, 25 exanple in

f 1
the ratio 1 1, PharmopU§Calacive campauncwhichagysss andietnsial or Mefica Tar e
ticularl YoM ' | |l
Fadi cal 5wl choBa Mg 0o pRARFC Moot ef, R SRR o AT el Ber 9oPiient o

one anot her. Afavenakstel systethenimal edumand paraneters Rl, R2, R3, R4 and
R5 have qphe neanings indicated for the fornmula I, unless expressly

i ndi cat ed ot heln agdiden, tBs expression therapesticallyefiectie ampynt”™ means @t anched

(! ' :lear ) or br g%%ﬂre}fi Wh%rﬁfi compared with a corresponding subject who has not re-

ceived this amount, has the following consequence:
improved healing treatment, healing, prevention or elimination of a dis-

15 ease, adisease picture, a disease state, 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

20 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
C:) 25 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 stereoisomeric compounds.

For all radicals which occur more than once, their meanings are inde-

pendent of one another.

30
Above and below, the radicals and parameters R', R?, R>, R* and R® have
the meanings indicated for the formula I, unless expressly indicated other-
wise.

35

A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2, 3,4, 5,6, 7,8, 2o0r 10 C atoms. A or A’ particularly preferably



has 1, 2, 3, 4, 5 6, 7, 8 9 or 10 C atonms.- A or A particularly preferably
WO 2006/ 018082 PCT/ EP2005/ 007657 -24 denotes denotes nethyl, ethyl, propyl,

i sopropyl, butyI isobutyl sec-butyl or tert-butyl, furthernore al so
pentyl, 1- - or rret hyl butyI 1,1- , 1,2- or 2,2-dinet %{’E ?3/
1- et hyl pro;ﬂ}f’m%@% 1-, 2-, 3- or 4-methylpentyl, 1,1- PCHER2085/007§573

2,2-, 2,3- or 3, 3- dlnethylbutyl, 1- or 2{Enhylbutyl, 1 ethyl

nethylpropyl, 1 -ethyl-2-nethylpropyl, 1,1,2- or 1,2,2-trinethy|propy|. A or
A very particularly preferably denotes al kyl having 1, 2, 3, 4, 5o0or 6 C
atons, preferably ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

t1 er1 t-1 but ]}/: pien0,te$ daea@s m@ﬁhKf Iaﬂwiomylﬁoménﬂabu}mrlg@bmtyl lsgc—buty!

tri uoro or SO 0 0
pr e}‘ eLabItyI den‘?f lel’g‘ﬂf ore a&&?%?ﬁ?ﬁﬁ?‘gﬂ'?@&ém I!%ET oﬁ '%’fzo% .
cycl ohepty o F-Feﬂa( g
atons, such as, é-c?hemeyi rcr%ﬂé gﬁﬁo@r'l l?)er’@pl)e'lny;321 1%50§4 oal )LE/JWLQIL%
denotes, _for e‘}ganpn,és Q3 @Bopmeﬂlh}dthyjbutWCl-aﬁréhemyibumlt hyathylAt- denot es
acetyl, Bzl denotes benz I enotes -

Sel ect f | uor / F-Methyl mpwh(lietbxf.lr%wnaﬁ@yiﬁwpy& ‘f nu?O‘I‘Q5 112£fdmﬂbwpegﬂyéyc| o-
22,7100t a0 R e i L nd S A
diun(l1): 35 atoms, preferably ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
butyl, pentyl, hexyl, trifluoromethyl, pentafluorosthyl or 1,1,1-trifluoroethyl.
10 A or A’ also denotes cycloalkyl. Cycioalkyl preferably denotes cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cyclioheptyl.
CD A or A’ also denotes Alk. Atk denotes alkenyl having 2-6 C atoms, such as,
for example, vinyl or propenyl.
15 Cycloalkylalkylene denotes, for example, cyclopropyimethyl or cyclopentyl-
methyl. |

Ac denotes acetyl, Bzl denotes benzyl, Ms denotes -SO,CHs.

20
Selectfluor/F-TEDA-BF4/1(1-chloromethyl-4-fluoro-1,4-diazoniabicyclo-
[2.2.2]octane bis(tetra-fluoroborate)) =

FF
29 \

O

30

PdClx(dppf) denotes [1,1'-bis(diphenylphosphino)ferroceneldichloropalla-
dium(ll):

35



WD 2006/ 018082 PCT/ EP2005/ 007657 -25 ox? GG CIlI 5 FePdC-CGt G C C1
~|1 P~ 10 Rl preferably denotes OH OCH3 or SH, particularly preferably
OH or OCH3e furthernore also OCF3, OCHF2. 15 R2, R3 preferably each,

i ndependentWQ 2886/03882 anot her, denote H, Hal, A, (CH2). ArPCT/EPRIPIPHST

(CH2) "COCH, (CH2)"COOA, CONH2, CONHA, COMAA', CONHAr, CONHHet, NH2, NHA,
NHAr, NHHet, NAA' , S(Om, S(O mAr, SO2NH2, SO02NHA, S02NAA', SO2NHAr,
SO2NAAr, SO2NHHet, 20 CONH( CH2) OHet, NH(CH2) OHet, O(CH2)O0Ar, S(O nm(CH2), Het,
S(O) m CH2) oAr, (CH2)OCH(Ar)CH3, CONAR12, SO2NA(CH2CONAA' ), SO2NH(CH2Ar),
S02NA[ (CH2) , CN], SO2NA( CH2Ar), (CH2) 0 Eir (CH2) ONAAr, (CH2)0QAr,

(CH2) 0S(O) mAr, CH=CH Ar or ere par- 25 ticularly preferably
denotes H R2 particularly pr /~derotes H, Hal, such as, for exanple,
C, Br or I; A such as, for exanple, nethyl or ethyl; SO2NAA , CONAA',
S2NHA, where A, A each, indepgpé‘e&blycof one anot her, denotes unbranched
or 30 branched al kyl having 1-6 CCat@®ns, Sin which, in addition, 1-5 H atoms
may be Heplaced by F, d and/or BfFfe ofdcyclic al kyl having 3-7 C atons, and
where A and A together also den tce—%aICJkyl ene chain having 3, 4, 5 35 or
6 C atons, which may be substitu?’é'd?:tfy CH2OH, CH2Br or CH2NEt 2,

O 0

R' preferably denotes OH, OCH; or SH, particularly preferably OH or
OCHs, furthermore also OCF3, OCHF..

10

15
R’, R® preferably each, independently of one another, denote H, Hal, A,

(CHR)nAr, (CHa).Het, (CH;),COOH, (CH:),COOA, CONH,, CONHA,
CONAA’, CONHAr, CONHHet, NH;, NHA, NHAr, NHHet, NAA', S(O)nA,
S(O)mAr, SO;NH,, SONHA, SO,NAA’, SO-NHAr, SO.NAAr, SO,NHHet,
20 CONH(CH,).Het, NH(CH;).Het, O(CHa)oAr, S(O)m(CHa)oHet,
S(0)m(CHz)oAr, (CH2),CH(Ar)CHs, CONAR™, SO,NA(CH,CONAA),
SO:NH(CH-Ar), SO.NA[(CH_),CN], SO.NA(CH.Ar), (CH,),NHAr,
(CH2)oNAAT, (CH,),0Ar, (CH;),S(0)nAr, CH=CH-Ar or R™, where R’ par-
Q 25 ticularly preferably denotes H.
R? particulariy preferably denotes H; Hal, such as, for example, Ci, Bror |;
A, such as, for example, methy! or ethyl;, SO,NAA', CONAA', SO,NHA,
where A, A' each, independently of one another, denotes unbranched or
30 branched aikyl having 1-6 C atoms, in which, in addition, 1-5 H atoms may
be reptaced by F, Cl and/or Br,
or cyclic alkyl having 3-7 C atoms,
and where A and A’ together also denote an alkylene chain having 3, 4, 5
or 6 C atoms, which may be substituted by CH>OH, CH.Br or CH.NEt;,
and/or in which a CH; group may be replaced by O, N, NH or NA;

35



and/or in which a CH2 group may be replaced by 0, N, NH or NA, WO

2006/ 018082 PCT/ EP2005/ 007657 -26 R2 furthernore particularly preferably
denotes SO2NH2, fl uorophenyl- am nosul fonyl, phenyl am nosul fonyl,

benzyl am noWO20¢6B1B082pyri dyl ami no- sul fonyl, phenylthi o, BEHEH005/007657
phenyl sul fonyl, phenyl, 2-phenylethyl, 2dg (pyridyl)ethyl, fluorophenyl,
2- phenyl vi nyl , 2-carboxyet hyl, 2-(nethoxy- carbonyl)ethyl,

2- (fl uorophenyl)ethyl, SOG2N CH2CH20OH, CH2CH2Br), S02NA(CH2CH2CN),

SO2NA( CHZCHZBr) 802NA( CH2CONAA' ) or SO2NA(CH2phenyl). 10 R4, R5, Rs

preferabl y eacR furﬁt&mr@lpattloplm'ly meéembh&dmotedﬁ%ﬁluoi@hengm NC2, A,
(CH2) " Ar, COCH, CONHAr , NH2, NHA,

NHCOA
NHCOAY NHm@mifGﬁuif@ﬁyl PE@Q@'“@@F&M bg@ﬂamm%&ﬁqnybméwammo-

ysgc% S: 2?—lOArRS parwpfﬁhgrﬂ %bglg‘b\g bﬁ'_gad\g fonﬁ fﬁ)!’fé%’ﬁ a: Hh%{&% L‘g SLgEI )alts

f f .
e er bRy CyonTriayhetnyt, o “‘"“br@"“é”y' &ogﬁé%w 2-caBoRfethgr DLAAROKY.

SO2NH2i COOA, @arbenybethyt RyﬂfipowmyﬁemwlS@iW@HﬂCHMr@HzCHWyl

lr)rg'? f}gilyg'[n hglocagﬁéﬁé‘(éﬂ?&g%&g%$%@ﬁﬁé&fﬁ$mN%r%nc hed or

branched al kyl g bawa é:f) ,.g atoms, in which 1-5 H atons may be repl aced by
F, C and/or Br erably denotes COORS, such as, for exanple, COON or
COOCH3; 30 CO\IRQR'O such as, for exanple, CO\IHZ NR9R10 such as, for
exanpl e, 10am ng, nethyl am no or di net hyl am no; ,  NHCOOR9 or CRS such
as, for exanpl &, Ry&oxwre&ramm@ %\dé‘ﬂﬂYﬁ’f)psle@é\@ﬁl%’sd@Q@hedﬂentyl,

cycl ohexyl MRyl GuBY1 o, RISHAr, B00RUEH0A, CONH, CONHA, CONAR,
Q CONHAr, NH;, NHA, NAA', NHCOA, NHCOAr, NHCOHet, OH, OA,
SO;NH;, SO;NHA, SO,NAA’, CONH(CH_).Ar, NHCO({CH,)Ar,
15 NHCO(CH.),0A or O(CHy)Het.
R* particularly preferably denotes H.
R® particularly preferably denotes H, F, Cl, CN or A, such as, for example,
methyl, ethyl or trifluoromethyi.
20 R® particularly preferably denotes H, NHCOA, NH., NO,, COGCH, FI, Cl, Br,
A, OA, OH, CN, SO,NH,, COOA, 4-[2-(4-methylpiperazin-1-yl)ethoxy}-
phenyl, benzyl, benzoylamino, benzylcarbonylamino, pyridylcarbonylamino
or methoxyethylcarbonylamino,
25 where A preferably denotes unbranched or branched alkyi having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F, Cl and/or Br.

R’ preferably denotes COOR?®, such as, for example, COOH or COOCHs:
CONR’R', such as, for example, CONH,; NR°R, such as, for example,

30 amino, methylamino or dimethylamino; NHCOR®, NHCOOR? or OR®, such
as, for example, hydroxyl or methoxy;
R® preferably denotes cyclopentyl, cyclohexyl, methyl, ethyl, propyl or
butyl.

35

R®, R' preferably each, independently of one another, denote H or alky!
having 1-5 C atoms, in which 1-5 H atoms may be replaced by F and/or Cl.



35 R9, R10 preferably each, independently of one another, denote H or alkyl
having 1-5 C atons, in which 1-5 H atons nmay be replaced by F and/or . WO
2006/ 018082 PCT/ EP2005/ 007657 -27 Ar denotes, for exanple, phenyl, o-, m
or p-tolyl WO20068182 p-et hyl phenyl, o-, m or p-propyl pﬂ‘é P20089076$r7+ or
p-isopropyl phenyl, o-, m or p-tert-butyl?275 phenyl, o-, m or

p- hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or p am nophenyl, o-, m or
p- (N- net hyl am no) phenyl, o-, m or p-(Nnethyl- am nocarbonyl)phenyl, o-, m
or p-acetam dophenyl, o-, m or p-nethoxy- phenyl, o-, m or p-ethoxyphenyl,
o-, m or p-ethoxycarbonyl phenyl, o-, m or p-(N Ndinethylam no)phenyl, o-,

N Nl ot h | am ABCCRHERylor SHamA ”yms?ewﬂe‘3<r'r‘?yo‘y’io-tsw e l’"%cnﬁfrbo?r{']‘yg?heﬂyi "
p-fl uorophenyl ,_ Qs rRm)cPh -,

or p-(net hylsu?f’onam' nggﬂ}'@Pm{ F'rpﬂrgri%op t e?rmsul onyI ) D el!rjllf/ 0- m
or p-cyanophengteny:o-, M- mrp-hydrroﬁyﬂwmrw m-Qr, p-mtﬁoﬁah@hypotqr\ﬂw phenyl o-,

m or p-dcetylphenyl, o-, m or p-am nosul fonyl- phenyl,
p- car boxypheny&mingphenyl, 6, rp eapHdkpetiigmneaphenyl oo-, mnord:-(N-methyl-

4 E?QP?TﬁZ‘?LBﬁéﬁﬁi&%@v' Ryl 0Bt & éb#ta@dzephspﬁ o5, 17 2t P oSt

2,3-, 20 2,4-, nideriyl, 0 n@or ethoxphen nyl, o-, m-
2, 5- d| ni tropheFr)lyIrir @ xg?rretxaoxyphenyl 3-ni tro-X r ophenyl ,

3- am no- 4-chl omop—(N;N-aimemylanmemmy ), @ a’man@-eN bhd:lmeihylaﬂnmnanbeﬁylﬁ:—hl or o-
or 2amm06chlor phe I tro- N-di net h 3-nitro-4-N,
N- di net hyl ani nBney pq’lefﬂllc}?pz 'g'etrgh H?R)Ebﬁwl 02 T@'&rpl&r@d@t{‘y'?”@n@- 2,4, 6-
or 3,4,5-trich h t hax

2-€i9dr oxy- 3, 5- éﬁé _1o&rs)oﬂﬂydrﬁ—ﬁUém%h%hwméﬁgﬂy¥PBgﬁléllngphﬁp%]ro z{n am nophenyl

T'uor o- 3- chl emlerdisenyl, o2; ink ve pQriethsaf@mR)phenyl, o-, m- or p-(methyl-
2,5-di fluoro-4- brom)phgnyl, 3- bpgm) Gwmat hoxyphgpr)lyl Y 30 P d

3- chl or o- 6- met sidfanyhighenyl, e-.dnt @mc&aa@mmwd@pnbrqup-uradmmwlm m-
met hoxyphgnyl, or p?orm Cfpherrl’":ft ylrr? hoernﬁl abetylp%réln?([ %—4m9%?tp?§pn%og |¥yl-

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-,
20 2.4-, 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-chlorophenyl, 3-amino-4-chioro-, 2-amino-
3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-aming-6-chloro-
phenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylamino-

@ 25 phenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichloro-
phenyl, 2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodo-
phenyl, 3,6-dichloro-4-aminophenyl, 4-fluore-3-chiorophenyl, 2-fluoro-4-
bromophenyl, 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl,
3-chloro-6-methoxyphenyl, 3-chloro-4-acetamidopheny!, 3-fluoro-4-

30
methoxyphenyl, 3-amino-8-methylphenyl, 3-chloro-4-acetamidophenyl| or
2,5-dimethyl-4-chiorophenyl.
Ar preferably denotes, for example, phenyl which is unsubstituted or

35

mono-, di- or trisubstituted by Hal, A, OR"', N(R'),, NR"'COA,
NR''CO(CH.),R"", andfor {C(R"");]--COOR"", where R"' denotes H or A,



2, 5-di nethyl-4-ch | orophenyl. Ar preferably denotes, for exanple, phenyl
which is unsubstituted or 35 nono-, di- or trisubstituted by Hal, A OR',
N(R'" )2, NR'COA, NR'CQ(CH2)OR', and/or -[C(R')2],-COOR', where R' denotes H
or A WD 2006/ PCT/ EP2005/ 007657 .-28 such as, for I hyl . Ar
very parti%&?&%@ﬂqg&éferabl y denotes phenyl which is unsﬁé@gp%q??g(gﬁ%)

mono-, di- or trisubstituted by Hal and/-&8-A 5 Het denotes, irrespective

of further substitutions, for exanple, 2- or 3-furyl, 2- or 3-thienyl, 1-,
2- or 3- pyrronI 1-, 2 4- or 5- im'dazolyl 1-, 3-, 4- or b5-pyrazolyl, 2-,
4- or 5-oxazoly - or 5-isoxazoly - or 5-thiazolyl, 3-, 4. or

5-i sot hi azol yl sucilas jor examplgy Mmealhyl. Adery4parhgula§Iy %GW?‘P%G&I"@S@S fur 10

thernore prefe or

syl o Cor copan abich i e BRghasa oy bt d° g Wisbsfindted B M anor o1 5

or -5-yl, _13A_4th|ad|azol 2- or -5-yl, 1,2, 4-thiadiazol-3- or -5-yl,

1,2, 3-thiadiazol -4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-,

4-, 5-, 6- or 7-indol yI 4- or 15 5-isoindolyl, 1-, 2-, 4- or

5- benzi nr¥dazol 5-,

6 or 7 benzogfﬁiqmﬁﬁs Iﬁrespﬁctwezsofs' fusthegﬁut-;stﬂgiﬂ ifzrfﬁmplﬁ 2! 023-“@2 & or
enzi soxazoy. engo, - or

7- benzi sothl azol yriS%r}fenﬂi 4576 or p)?r'rglgr 2 lﬁ%%?ﬂaggﬁw ’434 -, 4-, 20

5-, 6-, 7- or 8-pyrazuiyly-, 4lﬂr535xaz®yl 5 A—&fS-@exazolgﬂ 2§qulmirr50ﬂh)ézolyﬂ,, 4-,

5-, 6-, 7- or 8-cinnalin - or 8-quinazoliny - or

6- qui noxal i nyl 3-, %= or 5350%{’@20“6 2- ﬁ'%r“ IBWZM b%nﬂo &Qfeoﬂﬂimmyl ﬁUﬁTt her

preferabll) 1. chot: olhiply 2/b ol LA Dbzt 1. 3 or S

het erocyclic rﬁdbﬁsit@trmwah?z?sl&ae@&blaiby 2y, ﬁtﬁ h;bxawz@usnakesiyl Het can
t his) al so denote, for exanmple, 2,3-dihydro-2-7 -3-, -4- or -5-fu

2, 57di hydr o- 2- 1,3.8thiadiazob2- &¢ Jffuylyn 2 -ﬂéhfadla,mt-a- BF -En}yf 132, Btth;dd,uazol—zl—

1, 3-di oxol an- 4or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or

15 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazo-
tyl, 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-benzothiazoiyl, 2-, 4-, 5-,
6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-,

20 5-, 8-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 8-, 7-
or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-,
3-, 5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzo-
dioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yi or

25 2,1,3-benzoxadiazol-5-yl.

The heterocyclic radicais may aiso be partially or fully hydrogenated.

Het can thus also 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-

%0 dihydro-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-tetra-
hydro-1-, -2-, -3-, -4-, -5- or -6-pyridy!, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
35

4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-,
-4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-



30 yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or

-5-pyrrolyl, 2,5- dihydro-I-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or
3-pyrrolidinyl, tetrahydro-1 -, -2- or -4-imdazolyl, 2,3-dihydro-1-, -2-,
-3-, -4- orWO006/H8883| y| . tetrahydro- 1-, -3-or-4-pyrazol PCT/ER2005897%6§Ur o- 1-,
-2-, -3- or -4-pyridyl, 1,2, 3,4-tetra- hysgo-1 -, -2-, -3-, -4-, -5- or

-6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 35 4-norpholinyl,
tetrahydro-2-, -3- or -4-pyranyl, 1 4-dioxanYl, 1 3-dioxan-2- -4- or -5-yl,
hexahydro-1 -, -3- or -4-pyridazinyl, hexahydro-I -, -2-, -4- or -5 WD

2006/ 018082 PCWrEﬁmQB/ 1}026573 piﬁérazjmil n1 ﬂi3344tetrahydrﬁ 1-0¢2-3-3 ply & nyl ,
1,2,3,4-tetrahydr or -8-quinolyl,

1,2, 3 4- tetrah % o’ Bﬂuln@yi 12434 tesfﬁhydﬁl-‘l 27 3or-4-,85-,|-§oq6r AbISH , 2-,

3-, b5- f

preferabl y 2, 3'8%%1 ﬁoll d?b%pﬁeny5r§@3dﬁyﬁfrﬁ)g%ggaﬁé ahﬁghxl@:’mhgle@.lr—

et hyl enedi Oxyph@ﬁmlrefeﬁaﬁ}yQt:»'lvdeﬁmﬁdh@dbﬂmﬁéﬁyl :§344nét¢h férie@icWPhéWIeQ%-

di oxy) phenyl, 2, 3-di wrobenzofuran or 2- OX0 hyl ene-

Ao pie, bweelbomins thanamabak sttt 1.
Eez prefelrablhydﬁéﬂmg‘yh%ﬂ;gﬁ &? ; %ag 6‘%?&?‘@@‘8@ ﬁ? %?%nailg
eterocycl e ha ut e or
nmono-, él - or atﬂrogtg)ﬂt?e‘-'?ttﬁrtgei gqmﬁaﬁﬂgﬁaﬁg @\éb'?? I@E- S’g%fcul arly

pr ef er abl y denthersiore praferabdy 253—6Mdrﬁwﬂoﬂﬂaﬂyidelhm+mgxdfutmﬁ N

and/ or 01gtons, which nmay be unsubstituted or nono- or disubstituted by A
In a further enbodi nent, Het very particularly preferably denotes pyrrolid-

opart a6 AP ORERA nEho B A it el oL
pyr+dyl, pyri nhéighydycidha@ng vio 2 Namd/eh ¥ atohtdhidh may'be GRédisstiltbd
plper|d|nyl mor phol’i nyl or ~pi perazi nyl, each of which’is unsubsti 25 tuted
or mono-, di- ofmonosuhiset risubatitofedby AaHal PHzantl/or OdA
15 Het particularly preferably denotes a monocyciic saturated heterocycle
having 1 to 2 N and/or O atoms, which may be unsubstituted or mono- or
disubstituted by A. ‘
In a further embodiment, Het very particularly preferably denotes pyrrolid-
20 inyl, piperidinyl, morpholinyl or piperazinyl.
In a further embodiment, Het particularly preferably denotes furyi, thienyl,
pyrrolyl, imidazolyl, pyridyi, pyrimidiny!, pyrazolyt, thiazolyl, indolyl, pyr-
rolidinyl, piperidinyl, morpholinyl or piperazinyl, each of which is unsubsti-
@ 25 tuted or mono-, di- or trisubstituted by A, Hal, OH and/or OA.
In a very particularly preferred embodiment, Het denotes pyridyl, piperid-

inyl or piperazinyl.

The compounds of the formula 1 may have one or more chiral centres and

30
therefore occur in various stereoisomeric forms. The formula | encom-
passes all these forms.
Particular preference is given to compounds of the formula | selected from
35

the group



In a very particularly preferred embodi nent, Het denotes pyridyl, piperid-

i nyl or piperazinyl. 30 The conpounds of the fornula | may have one or nore
chiral centres and therefore occur in various stereoisomeric fornms. The
formula | eWORM68B2es all these forns. Particul ar pref ePEHER2GOF0G6SENn t 0
conmpounds of the fornmula | selected from3m5 the group WD 20061018082

PCT/ EP2005/ 007657 -30

5-[5-(N-propyl -N -net hyl am nosul fonyl ) - 2, 4- di hydr oxyphenyl ] - 1- ( 2-

chl orophenyl )-1 H pyrazol e, '

5-[5- (N-propyl - N -5 mopyle tinkthhwanindsafonyl 214 inydemngyohetyi]-a-(25

nmet hyl phenyl ) - 1H pyrazol e, '

5- [ 5- ( N- pr opy| CINetabeRy a7 R¥EaRB Ny | ) - 2, 4- di hydr oxyphenyl | - 1- ( 2-

fl uorophenyl ) -1 H pysF agc N - 2 Adi 4D

5[5 (N1 sopt opyl - RS REISPYN metyasminosusony R raihysiamensny!H-s.

chl or ophenyl ) - hethytiarad)-eH-p\azol®; 2_ 2-fluoro hen | eth | -2,4-dih dro hen
| -1- 2-8hloro- phen IX\,- 1H pyrazol e,

5-[ 5- (N- propy! - N- ne{dNarppylehi-methilaminasutionyii2dliftydrgypheny3-1-(2-
chl orophenyl)-1 H B%raﬁg_l E" 15
5-(2, 4-di hydro Q}?TQ 13 B eWngifJ (2-chl orophenyl)-1 H pyrazol e,

5- (2, 4- di hydr oxy- 5= ekl Qr; g_ _Fg- 1) 4 ki 1-(2-

25 e ony: ST RS Aeffn OB e 1

5-[5- ( N- pr opy| eNorogheylyb+i Avpyeadabey | ) - 2, 4- di hydr oxyphenyl ]-1-{4-[2 20

(4- met hyhpi per azi n- 1-&) et hoxy] phenyl }-1 H p_érazol e, and pharnmaceutically

usabl e deri vati veso-{aii~atorophanyyendl-2 deibydroxphamdl-1 H&rd¥3ro-i ncl udi ng

m xtures there Loy abl l.as. 0 25 Accordingly, the invention relates, in

pagty cul ar, to&ﬁ%@n)cg}#pnc}ﬁﬁ%élgbf the formula | in which at | east one of the

salt radi cal s has & (Rlprbpfi-NIRé®KRBinocarbonyl)-2,4-dihydroxyphenyl]-1-(2-
chiorophenyt)-1H-pyrazole,

15 5-(2,4-dihydroxy-5-bromophenyt)-1-(2-chlorophenyl)-1H-pyrazole,
5-(2,4-dihydroxy-5-chlorophenyl)-1-(2-fluorophenyl)-1H-pyrazole,
5-(2,4-dihydroxy-5-bromophenyl)-1-(2-ethyiphenyl)-1H-pyrazole,
5-[5-(N-propyi-N-methylaminocarbonyl)-2,4-dinydroxyphenyl]-1-{4-[2-

20 (4-methylpiperazin-1-yl)ethoxylphenyl}-1 H-pyrazole,

and pharmaceutically usable derivatives, solvates, salts and stereoisom-

ers thereof, including mixtures thereof in all ratios.

&

o5 Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at ieast one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to ll, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

30
meaning indicated for the formula |, but in which

in la R’ denotes OH, OCHs or SH;

35 inlb R? R® each, independently of one another, denote H, Hal, A,

(CH2)aAr, (CHz)Het, (CH2).COOH, (CH,).COOA,



meani ngs i ndi cated above. Some preferred groups of conpounds may be
expressed by the follow ng sub-fornmulae la to 11, which conformto the for
30 nula I and in which the radicals not designated in greater detail have
the meani nYOiZAYYHBE2d for the formula I, but in which i nPFHERROOHEHETes OH,
OCH3 or SH, 35 in |b R2, R3 each, mdeperﬁ:lently of one anot her, denote H,
Hal , A, (CH2)"Ar, (CHZ)" Het , (CHZ)" COOH, (CH2), 000A, VD 2006/ 018082
PCT/ EP2005/ 007657 -31 CONH2, CONHA, CONHX, CONHAr, CONHHet, NH2, NHA,
NHAr, NHHet, NAA', S(O M\, S nAr, SO2NH2, SO2NHA,  SO2NAA' SC2NHAY
SC2NAAr, SO2NHHet, 5 CONH( %‘@‘lﬂe CONHACOONA: CQidAR) CANHHet, NH,,

S(O n, (CH2) OHet, S(O)n, (CH2
S(()Z?\IR( (CHZC)C]\IAAF), (SO)Z&HE o) A @@%@W(@m PONH) onHar

(Cr2) ONAAY, () 0O, ( CHR)GSINN, 80 RAARISO AL TSONAAS, SN Reeach

I ndependently of one another denot e

COQA, H2, CONHA, CONAA CONHIﬂQer)OHGI, NN(@I—IZ)W O([mngbﬂﬁm NHCQAr ,
NHCOHet , ¥OH, OA, S2NH2, SO 2 OAr
NHCO( CH2) 00A or O CH2) OHet %‘ﬁﬁpﬁ&ﬁa R 0%\'&% @éﬁeﬁlﬁﬂ . éne
anot her, denote un- branche 1 ms, in
whi ch one, two or three mzd%%‘@gis %@qﬁ)@@%ﬁoﬂg‘\gj% W@% 802 NH,
NR and/or by 25 -CH=CH gromzmn(;%)ocw] SOINAIOHARD - H)MNIRAE  May be

replaced by F, d, Br and/or R7 .
(CHE)(,NAAr (CH.),0Ar, (CH2)oS(O)mAr or R
10

inlc R*, R®, R® ° each, independently of one another, denote H,
Hal, CN, NO,, A, (CHy),Ar, COOH, COOA, CONHg,,
CONHA, CONAA’, CONHAr, NH,, NHA, NAA',
15 NHCOA, NHCOAr, NHCOHet, OH, OA, SO;NH;,
SO,NHA, SO,NAA, CONH(CH,)AAr,
NHCO(CHz),Ar, NHCO(CH,).0A or O(CH,).Het:

20 inld A A each, independently of one another, denote un-
branched or branched alkyt having 1-10 C atoms,
in which one, two or three CH, groups may be re-
placed by O, S, SO, SO,, NH, NR® and/or by

@ o5 -CH=CH- groups and/or, in addition, 1-5 H atoms
may be replaced by F, Cl, Br and/or R,
Alk or cyclic alkyl having 3-7 C atoms,
Aand A’ together also denote an alkylene chain having 2,
3, 4, 5 or 6 C atoms, which may be substituted by

30
CHzOH, CHzBr or CHgNEtz,
and/or in which a CH, group may be replaced by
O, N, NH or NR?,

35 inle A, A" each, independently of one another, denote un-

branched or branched alkyl having 1-6 C atoms, in



Al k or cyclic alkyl having 3-7 C atons, A and A" together also denote an

al kyl ene chain having 2, 30 3, 4, 5 or 6 C atons, which may be substituted
by CH2OH, CH2Br or CH2NEt 2, and/or in which a CH2 group may be repl aced by
0, N, NH orWRr8¢6/038082y | ¢ A A each, independently of onBCHEBRREPIT6Henot e
un- branched or branched al kyl having 1-@2C atons, in WO 2006/ 018082

PCT/ EP2005/ 007657 -32 which one, two or three CH2 groups may be replaced by
O S, SO S@2, NH and/or by -CH=CH groups and/or, in addition, 1-5 H atons
may be replaced by F, d and/or Br, 5 Alk or cyclic alkyl having 3-7 C
atons; in If R7 denotes COGRSIchCOERBARLOr tHMBE R, giddPER9ay baliesiared iy OR9;

10 in Ig R8 denotes unbranched_og _branched al kyl hayi 1-6 C atons; 15 in
lh RO, RO each, independentPySo %@@W ﬁ@gfor@é'ﬁgﬂ'b:%‘ongQﬁnd?‘Pfavi ng 1-5
C atons, in which 1-5 H at ong Jft; r R0 in i A

A" each, independently of oﬁg ano{ ér1,gyengﬁgﬁﬁy)%{ﬁ%g%&bggnched al kyl

having 1-6 C atons, in whi cdhdleSBH atons may be replaced by F, O and/or
Br, or 8yclic alkyl having 3-7 C atons; 025 in |’j;’ Ar denot es phenyl which
i s unsubstituted or nmono-, di- or Alkorcyclic alkyl having 3-7 C atoms;

in If R denotes COOR®, CONR®R™®, NR°R'® NHCOR?®,

0 NHCOOR?® or OR®:

inlg R® denotes unbranched or branched alkyl having 16 C

atoms;
15 in Ih R® R"™ each, independently of one another, denote H or alkyl
having 1-5 C atoms, in which 1-5 H atoms may be re-

placed by F and/or Cl;

20 in li A, A" each, independently of one another, denote un-
branched or branched alkyl having 1-6 C atoms, in
which 1-5 H atoms may be replaced by F, Cl and/or Br,

or cyclic alkyl having 3-7 C atoms;

25

inl Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR", N(R'"),, NR"'COA,
NR'CO(CH,).R"", and/or {C(R""),],-COOR™";
30
in lk Het denotes a mono- or bicyclic saturated or aromatic
heterocycle having 1 to 2 N and/or O atoms, which may
be mono- or disubstituted by A;

35
in i R’ denotes OH, OCH; or SH,



trisubstituted by Hal, A OR', N(R')2, NR'COA, NR'CQ(CH2)O0OR', and/or
-(C(R11) 2] 1COOR"; 30 in Ik Het denotes a nono- or bicyclic saturated or
aromatic heterocoycle having | to 2 N and/or 0 atonms, which ma be nono- or
di substit utW@2Bp/0480835 i n || R denotes OH, OCH3 or SH, VWPCDEBHRGHIEE,

PCT/ EP2005/ 007657 -33 R2, R3 each, inde@dently of one another, denote H,
Hal, A (CH2)nAr, (CHZ)"Het, (CHZ) nOOOH, (CH2) nOO0A, CONH2, CONHA, CONAA',
CONHAr, CONHHet, 5 NH2, NHA, NHAr, NHHet, NAA', S(O M, S(O mAr, SO2NH2,
SO2NHA, SO2NAA',  SOZNHA[, SCOZNAAr, SozNHHet CONH( CH2) oHet , NH( CH2) OHet ,

g(() gHNi% 0 S(O ;v( 014(2)) SOZRL( 3(4 @aqoﬂg;agmden(lmfzpnejamthaw?en@ar%ﬂial

(CH2) ONHAY | (CHf250NAAr, (EHZ) d@&b“i&mﬁﬁ%&h&né@ﬁ&g 1@00&3 each
ndependent 1 o ane.anoter. opgtecHel oS KONGR Coniy A1 Coo1
NHOOHet, OH, OA, SO2NH2,  SO2NHH, NIGANRNAT mtqdm@(ﬁ)bﬁCS(@mrQAr 20

NHCO( CHZ?OOA or O(CHZ)OHet R4 _and R5 together also denote OCH20 or
OCH2CH20, A, A" each, i ndepend®@:Nki2, 830 ﬂ\ﬂ%aﬁ@hNéﬁ,%Mérﬁpzmhched or

branched al kyl having 1-10 C a{gig, ip CONH(CHg),Het, NH(CH,),Het,
O(CHa)oAr, S(O)m(CHz)Het, S(O)n(CHz)AT,
(CH2),CH(Ar)CH,, CONAR™, SO,NA(CH,CONAA),
SO,NH(CH.Ar), SO,NA[(CH.).CN], SO.NA(CH:Ar),
(CHz)oNHAr, (CH,),NAAr, (CH2),OAr, (CH2)oS{O)mAr
or R,
R* R® R® each, independently of one another, denote H, Hal,
15 CN, NO,, A, (CHy)wAr, COOH, COOA, CONHs,
CONHA, CONAA’, CONHAr, NH,, NHA, NAA|
NHCOA, NHCOAr, NHCOHet, OH, OA, SO.NH,
SO.NHA, SO.NAA’, CONH(CH.).Ar, NHCO(CH,).Ar,
20 NHCO(CH),0OA or O{CH,).Het,
R*and R® together also denote OCH.0 or OCH,CH,0,

A A each, independently of one another, denote un-

10

branched or branched alkyl having 1-10 C atoms, in
@ 25 which one, two or three CH. groups may be replaced
by O, S, SO, SO, NH, NR® and/or by -CH=CH-
groups and/or, in addition, 1-5 H atoms may be re-
placed by F, Cl, Br and/or R’,
30 Alk or cyclic alkyl having 3-7 C atoms,

Aand A’ together also denote an alkylene chain having 2, 3,
4, 5 or 6 C atoms, which may be substituted by
CH,OH, CH:Br or CH:NEt,,
and/or in which a CH. group may be replaced by O,

35 N, NH or NR®



25 which one, two or three CH2 groups may be replaced by 0, S, SO SO2, NH,
NR8 and/or by -CH=CH groups and/or, in addition, 1-5 H atonms nay be re-
placed by F, d, Br and/or R, 30 Alk or cyclic alkyl having 3-7 C atons, A
and A" toge¥RePIPI8l2denot e an al kyl ene .chai n having 2, 3PCL/EP2085/8476% C
atoms, which may be substituted by CH2O44 CH2Br or CH2NEt 2, and/or in which
a CH2 group may be replaced by 0, 35 N, NH or NR, WO 2006/ 018082

PCT/ EP2005/ 007657 -34 R7 denotes COOR9, CONRR10, NROR10, NHCOR9, NHCOOR9
or OR9, R denotes unbranched or branched al kyl having 1-6 C 5 atons, R9,
R70 each, independent R’ of onelemotehE€OORZCONRIRYT NRIRLYINMEORYy 1-5 C
atons, in which 1-5 H atons may be repl ac%d by F and/or O, 10 Ar denotes
phenyl which is unsubstituted NHCREM3-or @R, or trisubstituted by Hal, A

OR', N(R' )2, NR'COA _NRL9CO(CH2)ORL1, and/or -[C(R')21n- R 1 t
denotes a nono- or bicyclic s %}%@%ﬁ%’@%&ﬁ&{#ﬁﬁ@?ﬂ% g'eﬁg\e/i ng 1
to 2 N and/or 0 atons, which éfﬁﬁﬁsbe nono- or disubstituted by A, R' denotes
H or A 12 denotes cycloal kyl” having 3-7 C atoms or cycloal kyl - 20 al kyl ene

having 4-12 C atons, HRY, RInoteghFinddpenBently of one another, denote H or
alkyl having 1-5 C atoms, in which 1-5 H atoms may

be replaced by F and/or Cl,
10 Ar denotes phenyl which is unsubstituted or mono-, di-
or trisubstituted by Hal, A, OR" N(R"");, NR''COA,
@ NR"'CO(CH.).R", and/or
' {C(R");},-COOR",
Het denotes a mono- or bicyclic saturated or aromatic
15 heterocycle having 1 to 2 N and/or O atoms, which
may be mono- or disubstituted by A,
RY denotes H or A,
R" denotes cycloalkyl having 3-7 C atoms or cycloalkyl-

20 alkylene having 4-12 C atoms,

Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3or 4,
25 o denotes 1, 2 or 3;
and pharmaceutically usable derivatives, sclvates, salts and stereoisom-
ers thereof, including mixtures thereof in all ratios.

30 The compounds according to the invention and also the starting materials
for their preparation are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic

- Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction

conditions which are known and suitable for the said reactions. Use may



m denotes O, 1 or 2, n denotes O, 1, 2, 3 or 4, 25 o denotes 1, 2 or 3; and
phar maceutical |y usabl e derivatives, solvates, salts and stereoi som ers

t hereof, including m xtures thereof in all ratios. 30 The conpounds

accor di ng tWORME/IEE2Nt i on and al so the starting materi al BCT/EBOI/HEH7
preparation are, in addition, prepared hygsrethods known per se, as
described in the literature (for exanple in the standard works, such as
Houben- Wyl , Met hoden der organi schen Chem e [ Met hods of Organic

Chem stry], GCeorg-Thiene-Verlag, Stuttgart), to be precise under reaction
35 condi tions alko bk raade kerewof varibrds khawhedr @e wihieh sme thot amtttioned hekise may
WO 2006/ 018082 PCT/ EP2005/ 007657 -35 al so be made here of variants known
per se which dPdrasier detail oned here in greater detail. 5 If desired, the
starting materials can also be forned in situ by not isolating themfrom
the reaction m xture, but instead i mediately converting them further into
the conpounds |pgesited, nBestarting mateaaks cih alEb@eSfbﬂﬁéu WY SRQ Bgmqb“oléﬁ

general [§ known. If they are novel, however, 10 they can be prepared by
met hods known tpem em tbamgaa;tmmurtehbut mstaachmnmednatepiy@bevemhg themobt ai ned
by reacting a . ¢ ound of the formula Il wth.a hydrazide of the formula
718 The T HEPRE NG B amPounss Btoa oYMy azol e der i vat | ve.
The 1, 3- di phenyl derivative may form as by-product. The reaction is carried
out by methods which are known to the person 20 skilled in the art.
Reaction is fiTls blariey compoonds are geseraligiknewso ey ardrewsl| ewetersui t abl e
I nert soigents are hydrocarbons, such as hexane, petroleum ether, benzene,
tol uene or xyliBRY capiieopioparedibyyntbeds !SBQW” per se.

Compounds of the formula | can preferably be obtained by reacting a
compound of the formula il with a hydrazide of the formuia lil.

15 The reaction generally gives the 1,5-diphenylpyrazole derivative. The 1,3-
diphenyl derivative may form as by-product.

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

Reaction is firstly carried out in a suitable solvent.

Examples of suitable inert solvents are hydrocarbons, such as hexane,

petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
o5 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chlo-

roform or dichloromethane; alcohols, such as methanol, ethanol, isopro-
panol, n-propanol, n-butanol or tert-butanol; ethers, such as diethy! ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl

%0 ether (diglyme), ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-
suifide; carboxylic acids, such as formic acid or acetic acid; niiro com-

35

pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-

tate, or mixtures of the said solvents.



25 such as trichloroethyl ene, 1,2-dichloroethane, carbon tetrachloride, chlo
rof orm or dichl oronet hane; al cohols, such as nethanol, ethanol, isopro-
panol , n-propanol, n-butanol -or tert-butanol; ethers, such as diethyl ether,
di i sopr opy|We2Hs188t r ahydr of uran (THF) or di oxane; gl ycRET/EPNEF76Fuch as
30 ethyl ene glycol nononethyl or nonoethyg ether, ethylene glycol dinethyl
ether (diglyne); ketones, such as acetone or. butanone; am des, such as

acet am de, di net hyl acetam de or dinethyl formam de (DMF); nitrites, such as
acetonitrile; sulfoxides, such as dinethyl sulfoxide (DVSO); carbon di-

sul fide; carbdarticoladyiptefersutsolesnis areiatcanils] suchase foreexarmple, isopree com 35
pounds, such as nltronethane or nitrobenzene; esters, such as ethyl ace-
tate, or nixt R EFehANdai d sol vents. WD 2006/ 018082 PCT/ EP2005/ 007657
-36 Particularly preferred solvents are al cohols, such as, for exanple,

i sopro- panol or ethanol. 5 Depending on the conditions used, the reaction
time is bet weqneperidmg ofi the lcepdRidfs LdcdatHe rddefon Gnf istibtvesRe Rwre is

bet ween @bout -30 and 140, nornally between -10 and 110, in particul ar

bet ween about mmn&emandﬁéudaysome rmctlnnﬁ%pe@metIarhetweelpmndt &30°tamel f or nul a

I Rl R2 R4 t/ N Q d t H th
et her cl eavage‘F‘}(fsB W%’ﬁ?@’e@&RSpeﬂnéJﬂbgynrdﬁ(}ﬂ ar no es 0 ﬁﬁ'%o thg

person skilledditpp-art. 25 The reaction is carried out |n a suitable
sol vent, as indicated above, pref-

10 In the resultant compound of the formula |

RO R "
3
15 R RS
I
x-0 N Re
_N

20

in which X denotes H or methyl,
the ether cleavage is optionally carried out by methods which are known to
the person skilled in the art.

The reaction is carried out in a suitable solvent, as indicated above, pref-

25
erably by addition of boron tribromide.

The reaction is particularly preferably carried out in dichloromethane at a
reaction temperature between about -30° and 50°, normally between -20°
and 20°, in particular between about -15° and about 0°.

30

This gives compounds of the formula 1 in which X denotes H.

It is furthermore possible to convert a compound of the formula | into an-
35 other compound of the formula | by converting one or more radical(s) R,
R? R® R*and/or R® into one or more other radicals R', R, R®, R%and/or



y erably by addition of boron tribrom de. The reaction is particularly
preferably carried out in dichloronethane at a reaction tenperature between
about -30 and 50, nornally between -20 and 20, in particular. between about
-15 and abd¥® 206/03882hj s gi ves conpounds of the fornul a |PEHEROEMPTSTdenot es
H It is furthernore possible to convert 3g conmpound of the formula | into
an- 35 other conpound of the fornmula | by converting one or nore radical (S)
Rl, R2, R3, R and/or R5 into one or nore other radicals Rl, R2, R3, R4
and/ or WO 20061018082 PCT/ EP2005/ 007657 - -37 R5, for exanple by reducing
nitro groups tR, 4o exargpledpysredusingextimgreups to ayinamgenyps| tor exard@éy ni ckel
or Pd/carbon in an inetrt sohvag]nt , ‘@{Jeih ?_)s rrEt hanol .or et P{anfl, nd/or 5
converting an RgeNALANOR Ragiey Nicah 0% FId/RRBaR AR et SElYeD ’ts1uﬁ§a<§n ani no
group into an @binandt SFefMEhBE jgeductive amination and/or esterifying
carboxyl groups by reaction With al cohols and/or converting acid chlorides
into an aci d awriertng ar@stergrow irtoancarborg.gréup taneforwosveftingearmm no groups
can be a@yl ated in a conventional manner 10 using an acid chloride or
anhydri de or a@mificgredpuriorn akkylated patine by sadestivesamination@sd/en kyl hal i de,

" the. pr esences Griihd S bR TR oy FERGT i Abclt ARy Bpfustiig™ = "
tenperat ures bgliwRAbrides indart §Qi@-arﬂr@eﬂ}ﬁréd&ﬁ@ﬁ%if?ﬂaﬁbﬁﬁwé.m ates to
i nternedi ate conmpounds of the fornmula 1-1 RlL Rz 20R4 R3 R5 XO N Rs

Furthermore, free amino groups can be acylated in a conventional manner

10 using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alkyl halide, advantagecusly in an inert solvent, such as di-
chloromethane or THF, and/or in the presence of a base, such as triethyl-
amine or pyridine, at temperatures between -60 and +30°.

15
The invention aiso trelates to intermediate compounds of the formula i-1

20 R R R4

\ Ro -
-1
X0 / N\ R®
¢ 25 N
in which
R' denotes OCHs, OBzl, OAc, p-methoxybenzyloxy or |,

30 RF denote H

R* R° R® each, independently of one another, denote H, Hal, CN,
NO., A, COOH, COOA, NH;, OH, QA or SO,NH,,
X denctes CHj;, Bzl, Ac or p-methoxybenzyl,

35



N 25 in which R denotes OCH3, OBzl, OAc, p-nethoxybenzyloxy or I, 30 R2,
R3 denote H R4, R5, R6 each, independently of one another, denote H, Hal,

CN, NO2, COOH, COOA, NH2, OH, OA or SO2NH2, X denotes CH3, Bzl, Ac or

p- met hoxybemlﬁ%f’ﬁ@%ﬁzv\o 2006/ 018082 PCT/ EP2005/ 007657 - 38CAERS{ORLSST
unbranched or branched al kyl having 1-6 (ggatons, in which 1-5 H atons may
be replaced by F and/or O, 5 or cyclic alkyl having 3-7 C atons, and
salts thereof. Alternative processes for the preparati on of compounds of the
formula I: 10 1. Arylation of pyrazoles using substituted phenyl iodides Rl
RZ R3 15 + R4AR5 HO - N 10Rédenates unbraricheg ordganched atkyt bavingr!-6 Gemande,

2640303, 05 Dec 2003; U-S. Pal ARl Bl 1 OO 08 rofRciBy R0 028
and/or Cl,
5 or cyclic aikyl having 3-7 C atoms,

and salts thereof.

Alternative processes for the preparation of compounds of the formula I

10 1. Arylation of pyrazoles using substituted phenyl! iodides
Rt R?
R4
R3
15 + Q R
HO =N
N }QH l Re
H-1 -2
20

Literature:
Fr. Demande, 2840303, 05 Dec 2003;
U.S. Pat. Appl. Publ., 2003236413, 25 Dec 2003;

¢ 25

R2 Rs
R % 0]
+ Hl
OFEt

2 OH
30 -1

3. Other processes for the preparation of 1,5-diarylpyrazoles are de-

scribed by _
35 a) Zhu, Jiuxiang; Song, Xueqin; Lin, Ho-Pi; Young, Donn C.; Yan,

Shungi; Marquez, Victor E.; Chen, Ching-Shih. College of Pharmacy,



R OOOCEt + 11l 30 2. OHR-1 3. Oher processes for the preparation of
1, 5-di aryl pyrazol es are de- scribed by 35 a) Zhu, Ji uxi ang Song Xueqi n;
Lin, Ho-Pi; Youn Donn C.; Yan, Shungi; Marquez, Victor :

Chi ng- Shi h. W@oﬂOPfg@éﬂsaf Phar macy, WD 2006/ 018082 PCTI EP2003¢@@?€@7’007—5§§
Di vision of Medicinal Chem stry and Phardggognosy, The Chio State

Uni versity, Colunbus, OH USA. Journal of the National Cancer Insti- tute
(2002), 94(23), 1745-1757. 5 b) Pal, Manojit; Madan, Manjul a; Padakanti,
Srinivas; Pattabiraman, Vijaya R ; Kalleda, Srinivas; Vanguri, Akhil a;
Mul | angi , RanmePhvisivbuef dMedicinal Ohesistiaand Bhatracogremyhaldier Ohiv Statel de,

Al peshkumar ; al akri war apu, K

Di scovery- Chegﬁg'fvﬁys'bfnogﬂa%rQHBng 8 Ogbb%&ggoﬂ%lb%?%‘f‘?frm%% Ltd.
Hyder abad, | ndjge (%9 a§4g13 aI Chem stry (2003), 46(19).

Phar rraceutlcal salts % orms he sai d conpounds according to the

i nvention can be useBal, Mdriugit; rMédmlhﬁaﬁ;ﬁ!m@adsmahtlfSrmvaﬁPatlm)l@fm hand,
t he presént i nventign also enconpasses the use of these conpounds in the

formof their Yid¥dBedtalleds Syinkaseyangds) ék@bﬁ fullangi.FRawgshidamidii ved from

4ot Chnar naceuft S8 FAB SR RElRou TR WBRRS AR PHOREE BB BIRNAR . "

formula | are BOfYéléé\mﬁi‘a‘Ph Retdswargpar Bﬁ%co%r;ﬁleﬂéﬁf%tkﬁﬁﬁb mgédwﬁﬁaldif the

conpound of the’'formula [ contains a car- boXyl group, one of its suitable
salts can be fogyreﬂ)rtﬁeddyacltabtgatdresddd} Hyderaibadt Hndias uidoabhal dfase to gi ve

t he corrd8pondj ase-addj ti salt. Such bases are, for exanple, alkali
met al hydr oxi db’@%’?%ll%rﬁ tt rm)uﬁe%%ﬁ)droxi de, sodi um hydroxi de and
l'i t hi um hydr oxi de; al kal i ne eart h et al

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
15 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
20 salt forms of the compounds of the formula | aré for the most part prepared
by conventional methods. If the compound of the formula i contains a car-
boxy! group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition sait.

25 Such bases are, for exampie; alkali metal hydroxides, including potassium

hydroxide, sadium hydroxide and lithium hydroxide; alkaline earth metal
nydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanclamine and N-methyi-

%0 glutamine. The aluminium salts of the compounds of the formula 1 are like-
wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen

35

halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,

other mineral acids and corresponding salts thereof, such as suifate,



hydr oxi des, such as barium hydroxi de and cal ci um hydroxi de; al kali netal

al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and 30
vari ous organi c bases, such as piperidine, diethanolam ne and N nethyl -

gl ut am ne. 20UIBA%RAI um salts of the conpounds of the foPEIER200S/B}7657 | ke-
wi se included. In the case of certain camgounds of the fornmula 1, acid-
addition salts can be forned by treating these conpounds w th pharnma-
ceutically acceptable organic and inorganic acids, for exanple hydrogen 35
hal i des, such as hydrogen chloride, hydrogen broni de or hydrogen i odi de,

ot her mineral nitratésonphiosphate apdribie ke sand slkyheansohpneanytsuwionatas, sueh WO

2006/ 018082 PCT/ EP2005/ Q07657 -40 nitrat h h dt i ke, d
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citrate, benzoadetates tdrtrale, ahsleatts cQteinaty, €iteatd, b&ezddié esalibytats distaly
phar macedtical |y acceptable acid-addition salts of the conpounds_ of the

formul a | i nclio@te anskthedikeoficaerdinglyt pharmageiticayt acceptaplaacid-adéigionat e,
aspartate, ben te, n | f | at e | sul fat i,sul f.ite,
e ot G0 g SRR O SR oD Bl et
chl or obenzoat epat@ bighifte, S ARBEASSHHRRE OBPRRRE, béHzen@%Hl‘F&*ih’%é?besylate),

di hydr ogenphosphat e,” di ni trobenzoat e, dodecylsul fate, ethane- ‘sulfonate,
fumar at e, gal abiselfaieebistifien bromide doutyate gedrapghanate) aamphryirsulfongdiept anoat e,

gl uconat ¢) gl utamate, glycerophosphate, hem succi pate, 15 hem sulfate,
hept anoat e, hem@?%,c I F%ﬂ‘%fogﬁ%ﬁ’%@hqﬂgﬂ%é‘yc pianeprepiPaate, di-

hydr oi odi de, 25 y @H : sl ' %ﬂ% L S0- /rat e,

| a€tate, |act o%lp)éﬁé%: awﬁa ) ﬂ#&?é@?tee, Hmr%g%r%igé‘?%ﬁn e &Fg,ﬁblseor‘rgttap éIosphate,
nmethanesul f onag@foraes, uirizeaeo ghactaratdlivah aufipaee) Zgalattatehate, gluco-

2- napht hal enesul fonate, nicotinate, nitrate, oxalate, ol eate, pal npo- ate,

pectinate, perieptrapate, ghseneis; glulamate-glyesrpppesphataabemispesinstet e,
phosphongse.  PRLAAI AL ndptariddis, IO&EROARE, HiSRIrERS HydPodnisidd, HydRd:
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesuifonate, methylbenzoate, monohydrogenphos-
20 phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

@ 25 Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron{ill), iron{ll), lithium,
magnesium, manganese(lil), manganese(il), potassium, sodium and zinc
salits, but this is not intended to represent a restriction. Of the above-men-

tioned salts, preference is given to ammonium,; the alkali metal salts so-

30 dium and potassium, and the alkaline earth metal salts calcium and mag-
nesium. Salts of the compounds of the formula | which are derived from
pharmaceutically acceptable organic non-toxic bases include saits of pri-
mary, secondary and tertiary amines, substituted amines, also including

35

naturally occurring substituted amines, cyclic amines, and basic ion ex-

changer resins, for example arginine, betaine, caffeine, chloroprocaine,



25 Furthernore, the base salts of the conpounds according to the invention

I ncl ude al um ni um ammoni um cal cium copper, iron(ill), iron(ll), lithium
magnesi um nanganese(ll1), manganese(ll), potassium sodiumand zinc salts,
but this is not intended to represent a restriction. O the above-nen 30
tioned sal Y60 281%%nce is given to amonium the al kal iPGHERROOYUTEY so-

di um and potassium and the al kaline earghh-netal salts cal cium and nag-
nesium Salts of the conpounds of the formula | which are derived from
pharmaceutical Iy acceptabl e organic non-toxic bases include salts of pri-

mary, secondary and tertlary am nes, substituted am nes, also including 35
natural |y occuholing, Nthscilbemzyéelhutﬂnﬁdeamiasec(benzaihmé,sdIcnmhmdammean ex-
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et hyl enedi ani rmpemdiiaehglmamp’m)lglwmsamﬂe Hydstuﬁne; mpdrabamine, dsemrapyke,
gl ucosant ne, hi stidine, u%dr abam ne, isopropyl- am ne, |idocaine, | yS| ne,

megl uni ne, N- rRSEAGI lidocaing dusing, MRl Nemethyi-blateamine, phamiolinge
{71 Loyl am ne. PR, ISR ik RS isr Brdipe, B e,

(hydr oxynet hylyyigignplaminBetricthamiratimelhyl fHind Bigrob§lafflhe iaftianged to 10
represent a restriction. Conpounds of the present invention which contain

basi ¢ ni t r oger(hgditxgmethylimetoykanise {romisthayuiaes i ddisus nainderdrdtcsuch as

(Cl-c4) alkyl hal i des 15, f exanpl e nethyl, ethyl, isopropyl and

tert-butyl chi6PIeRENt BrERir B%nd i odi de; di (Cl-C4)al kyl sulfates, for

exanpl e di nethyl, diethyl and dianyl sulfate; (Clo-Cl18)al kyl halides, for
anpl e decyl , dodecyl, l auryl, nmyristyl and stearyl chloride, brom de and

I de; and ar@ériGduidy ef tgl presentiasentiar wAthecomaindasmaittogenl-coriteia- and
phenet hyl bronide. Both water- and oil-solu- ble conpounds according to the
i nvention can ipg ggp%qa@abggq@@ergm using agents such as (C1-Cg)alkyl halides,

15 for example methyi, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C41-Cs)alkyl sulfates, for example dimethyl, diethyi and diamy!
sulfate; (C10~Cis)alkyl halides, for example decyl, dodecyi, lauryl, myristy!
and steary! chloride, bromide and iodide; and aryl{(C4-C,)alkyl halides, for

20 example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

o5 The above-mentioned pharmaceutical salts which are preferred include

acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-

rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

30
amine, but this is not intended to represent a restriction.
The acid-addition salts of basic compounds of the formula 1 are prepared
by bringing the free base form into contact with a sufficient amount of the
35

desired acid, causing the formation of the salt in a conventional manner.

The free base can be regenerated by bringing the salt form into contact



salts. 0 25 The above-nenti oned pharnmaceutical salts which are preferred

I ncl ude acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate,
hem succi - nate, hippurate, hydrochl oride, hydrobrom de, isethionate,

mandel at e, %20(&1%9H%Ee, nitrate, ol eate, phosphonate, pi VBFHEROHIFIm
phosphate, stea 30 rate, sulfate, sulfosadicylate, tartrate, thionmalate,
tosylate and tronmeth- amne, but this is not intended to represent a
restriction. The acid-addition salts of basic conpounds of the fornula | are
prepared by bringing the free base forminto contact with a sufficient
amount of t he wihadmserant solalingdhe Sresgbaseeinfa convensional manpegalhe fraea
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sol vents® for the pur poses of the invention, however, the salts other- w se
correspond to Wis€ Gasksspentie the eespegtive freerRasedermsthergsf.nent i oned, the
pharmaceutically acceptabl e base-addition salts of the conpounds of the
formula | are formed with netals or amnes, such as 10 alkali netals and

al kal i ne ear t haghigHtionel, PledsitirmaRBLNESly SR8 basBladditiorRESitSOLihem

pot assi um magnesi um and calcium Preferred organic amnes are
N, N - di benzyl esompeurstti afithadornstiiadrave fomaedwith shetial e, aminesh such asani ne,

t hyl tio am \- et hyl - | i d ine. 15 Th -addi ti
calTs of ac ol kebmmanadaRaiis ot SRRl o BRI AM Nee P BT H Rl
bringing the f oA ' | s ST el : t he
et nase, SRS, RIS T ARIGR I o oo i
nafffier. The frae NN disemzyhsthylepedandhedchigrdprocginegctidlines algthmsim i nto

contact with an acid and isolating the free acid in a conventional man-
amine, ethylenediamine, N-methyl-D-glucamine and procaine.

15
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-
20 tional manner. The free acid can be regenerated by bringing the sait 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-

25 bility in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group

30 which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple sait forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to repre-

sent a restriction.
35



ner. The free acid fornms differ in a certain respect fromthe correspondi ng
salt forns thereof with respect to certain physical properties, such as solu
25 bility in polar solvents; for the purposes of the invention, however, the
salts otherwise correspond to the respective free acid forns thereof If a
conpound actBreRE e the invention contains more than orfé YR 00365 7whi ch

I s capabl e of form ng pharmaceutically adBeptable salts of this type, the

i nvention al so enconpasses nultiple salts. Typical multiple salt forns
include, for exanple, bitartrate, “di acetate, “di fumarate, dinmeglunine, di-
phosphat e, disodiumand trihydrochloride, but this is not intended to repre-

sent a restri oiithregan ipdhabsigten sbeve, HearEPe sesn doatdhe expressign h regard t o
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compound with respect to its therapeuttc efficacy in the body.

15 Compounds of the formula | according to the invention may be chiral owing
to their molecular structure and may accordingly occur in various enantio-
meric forms. They can therefare exist in racemic or in optically active form.

%0 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

@ 25 as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resclving agent. Examples of suitable

resolving agents are optically active acids, such as the R and S forms of

% tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example
N-benzoylproline or N-benzenesulfonylproline), or the various optically ac-

a5 tive camphorsulfonic acids. Also advantageous is chromatographic enanti-

omer resolution with the aid of an opticaily active resolving agent (for ex-

ample dinitrobenzoylphenylglycine, cellulose triacetate or other derivatives



use the enantionmers. In these cases, the end product or even the interme-

di ates can be separated into enantioneric conpounds by chem cal or physical
measures known to the person skilled in the art or even enployed 25 as such
in the syntMe@gi/018082t he case of racem c am nes, diast er cREHEB2085/763 med
fromthe mxture by reaction with an opyycally active resolving agent.
Exanpl es of suitable 30 resolving agents are optically active acids, such
as the Rand S forns of tartaric acid, diacetyltartaric acid,
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N- benzenesul f onyl prol i neg, ~or the various optically ac- tive canphorsulfonic
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2006/ 018082 PGt ERZQBR! PAKET4tio 824 8. carbohydrates or chirally derivatised
met hacrydate polyners imobilised on silica gel). Suitable eluents for this

purpose are aqueous or alcoholic solvent mxtures, such as, for exanple,
hexane/ i sopr opBmdinveatien furtherimase relafes tocthensiecofi the toompanrnids edaf/ars: 3. The
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i nventi on furtddeashane oligh dguidangdar samthiadid@xesriert orpdigvant and, §le-

cqmound. 2ccor g i BB BISL fe BP AP BIRE BRI, 0% ot

all ratios, and optionally excipients and/or adjuvants.

15 The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable de-
rivatives, solvates and sterecisomers there'of, including mixtures thereof in
all ratios, and optionally excipients and/or adjuvants.

20
Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active compound per
dosage unit. Such a unit can comprise, for example, 0.1 mg to 3 g, prefer-

- ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

Q 25 pound according to the invention, depending on the disease 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 units which comprise a predetermined amount of active

30 compound per dosage unit. Preferred dosage unit formulations are those
which comprise a daily dose or part-dose, as indicated above, or a corres-
ponding fraction thereof of an active compound. Furthermore, pharmaceu-
tical formulations of this type can be prepared using a process which is

35 generally known in the pharmaceutical art.



20 Pharnmaceutical formulations can be adm nistered in the formof dosage
units which conprise a predeterm ned anmount of active conpound per dosage
unit. Such a unit can conprise, for exanple, 0.1 ng to 3 g, prefer- ably 1
mg to 700 WO 2908088082 arly preferably 5 ng to 100 ngy, of RCBRRNFNGT
according to the invention, depending ongghe di sease condition treated, the
nmet hod of admi nistration and the age, weight and condition of the patient,
or pharmaceutical fornulations can be adninistered in the formof dosage
units which conprise a predeterm ned anount of active 30 compound per dosage
unit. Preferr @hain‘mgetimiifbrrﬁmatiuhabanm adapted readministtatioongia asy de-dai | y
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conmpound with the excipient(s) uvant (s). 10 Pharmaceuti cal
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“Gr- i n-oil quird emu Or exa case of oral

admi ni strati ordera oF lpparhiges stluttorisedd stpefnslcmnﬁ Eeieolib @r aohlatfidowgr edi ent
conponent can be conbined with an oral,
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

15 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,
20 non-toxic and pharmaceutically acceptable inert excipient, such as, for ex-
ample, 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 ex-
@ 25 ample, 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 mixiure as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such

%0 as, for example, highly disperse silicic acid, talc, magnesium stearate, cai-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,

35

may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.



20 non-toxic and pharmaceutically acceptable inert excipient, such as, for
ex anple, ethanol, glycerol, water and the |Iike. Powders are prepared by
commi nuting_the conpound to a suitable fine size and mixing it with a

phar maceut i CQRYDL§82 ent conminuted in a sinilar manner, %‘8%1’2:995"0“%?7 ex 25
anpl e, an edi bl e carbohydrate, such as, -#46r- exanpl e, starch or mannitol. A
flavour, preservative, dispersant and dye may |i kew se be present. Capsules
are produced by preparing a powder m xture as described above 30 and filling
shaped gel atine shells therewith. @idants and |ubricants, such as, for
exanpl e, highly disperse silicic acid, talc, magnesi um stearate, cal- cium
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synt heti ¢ rubheite, carbbxgaethyivellaiosepbolyetitdenaglycohganes! andthe ks, um al gi -
nat e, carboxynet hK‘I cel lul ose, polyethylene glycol, waxes, and the like. The
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Thetabl ets are fornul ated by, for exarrp e, preparing a powd m xture, 15
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15 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
20 as, for example, carboxymethylceilulose, 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.
€> 25 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 tableting machine,

giving lumps of non-uniform shape which are broken up to form granules.

%0 The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds ac-
cording to the invention can also be combined with a free-flowing inert ex-
35

cipient and then pressed directly to give tablets without carrying out the

granulation or dry-pressing steps. A transparent or opaque protective layer



di luent or a base, as described above, and optionally with a binder, such 20
as, for exanple, carboxynethylcellul ose, an al ginate, gel atine or polyvinyl-
pyrrolldon a dissolution retardant, such as, for exanple araffln an ab-
sorption ack@PMERINS2 such as, for exanple, a quaternary RGHEP200376Y an
absorbent, such as, for exanple, bent oni-¥&,- kaol i n or dlcaIC|un1phosphate

25 The pomder nixture can be granulated by wetting it with a binder, such
as, for exanple, syrup, starch paste, acadi-a nucilage or solutions of
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consi ot ng of PEER PlieffdckBoeis b U kPl WP%&%@? nﬁf erial

and a gloss | c-ﬂe‘d ABBUNEST the cRhgiRifids. SyRMPsHh Bep gd b9 disesieng
coatings in order to be able to differentiate between i fferent dosage

units. 5 Oraltheuqqampmndsncam wecm»rscdumwah asswitahleﬂaku; while ghidirel i xirs,
can be pt@- pared in elqe f.or m of aglﬁBHmts S0 t

conpri ses a pr&® RFRYY 'é%n%ﬁd?ﬂﬂ R ERIREs u§§??ﬂ%9n§§ﬁﬁ%§nftﬁf: epar ed
by di ssol vng gr‘été& rén %ﬁtﬁélHSMEﬁuﬁQ'Wb i éhlélé' § R{b‘ﬂlsfelrévour
ihe elixirs 10 are u5|ng a nhon-toxic alco I ¢ venicle.
¥Pensi ons caand:)emhtsnﬁerem;tmreds lfgr dxanples emuwfatedmomearymldoholsambn- toxic
vehicle. Solubilisers ~/ and enulsifiers, such as, for exanp

et hoxyl ated i My@ﬁnewyiem%ﬁmﬂel gthersrpseralines. é‘!eélosibasﬂttwes,ewv&es,
preservaigves,qf Lavolle JARLEIRE oil BY H2t#%1 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-

20 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 according 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-
0 cles, large unilamellar vesicles and multilamellar vesicles. Liposomes can
° be formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds according to the invention and the salts, solvates and

35 physiologicatly functional derivatives thereof can also be delivered using

monoclonal antibedies as individual carriers to which the compound moie-



15 for exanple, peppermint oil or natural sweeteners or saccharin, or other
artificial sweeteners and the like, can |ikew se be added. The dosage unit
formul ations for oral adm nistration can, if desired, be en- 20 capsul ated
in mcrocapbQRrYeNIBRE { or nul ati on can al so be prepared i FCKERH0 t hat
the rel ease is extended or retarded, suckKBas, for exanple, by coating or
enbeddi ng of particulate material in polyners, wax and the |I|ike. 325 The
conpounds accordi ng to the inventiidn and dalts, sol vates and physi o-

| ogi cally functional derivatives thereof can also be admnistered in the
form of |iposuies el caupigd.slihr eampoyndhcar alscdpe erupipHdo sollie pohi-| anel | ar

30 cl | | | |
L posones iZn & o hecrBiTndialBal SofRsS sl BOMEETS ey oA campl e

chol esterol, F@% f{%’”ﬁ;% ARUTR agcor di ng
to the inventi on an %bm sarfg E?Pé;ﬁ Ig@ég )P;F?gylogi c%%igﬁct I onal
derivatives t hpesal, pzﬂyh;&irsxydﬁbyldeﬂ:ammmﬁhbphenulgor pmiynethymml Oxadhe pbtyell es as

i ndi vi dudl carriers to ich the con&ound mpl e WO 2006/ 018082

PCT/ EP200S/ 007¥8j7e, sut@t@etp@yaqaén@gu agicals e ermBawEs may furtbemecoupl ed
to sol ubl e poly c%léd?@ aldi 6@&0 Qlaﬁ%%“;ﬁolﬁ@re?é §hfch iR RS My

enconpass pol yvi pyrtoli ne pyran copory

pol yhydr oxypr i @@ﬁu‘bwéﬂ filesdbEA eledicihaity forensmigie ipahpacticatidophenol
or pol yet hyl ene oxi - lysine, substituted by palm toyI radi cals. The
conpounds nmay mlly-teneﬂmmceprcbactooe,m@mhydroaymtm@@ aeid, pob@e@oaa@bs QY yners .

whi ch art sui tabl for eving contyroll ed rel ease anent, for
exanpl e pol yl ﬁcﬁt lMd% BER’SYP& sb Bﬂ%&%‘?‘?ﬁ%‘?%a”%ﬁﬁge‘ﬁ%‘i%amu c
aci d, polyort di hydro rans,

p I cygno)altcry:}gﬁééﬁggogggégégmﬁbgwgﬁp@?h| :oa%/hi CX%F)c/)ck gopol ynmers of

hydf ogel s. Phar maceut i cal formul ations adapted for transdernal

adm ni stration_ca
Pharmaceutlcal formulations adapted for transdermal administration can

15 be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active compound can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

20
Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

25

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 formuiation to give an ointment, the active compound
30 can be employed sither with a paraffinic or a water-miscible cream base.
Alternatively, the active compound can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye in-

35 ciude eye drops, in which the active compound is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.



15 be adm ni stered as i ndependent plasters for extended, close contact with
the epiderms of the recipient. Thus, for exanple, the active conpound can
be delivered fromthe plaster by iontophoresis, as described in general
terns in PHAPAMSOIIBLal Research, 3(6), 318 (1986). 20 PHRGTERIONVINIEY
conpounds adapted for topical adm nistrayggan can be for- nulated as

oi ntments, creans, suspensions, |otions, powders, solutions, pastes, gels,
sprays, aerosols or oils. 025 For-the treatnent of the eye or other external
tissue, for exanple nmouth and skin, the formulations are preferably applied
as topical ointnent or cream In the case of fornmulation to give an

ointnent, the active c und 30 can ,be enpl oyed either with a paraffinic or
o vt o i soi HEATEIAGE A BAIauIE oGS AYAPAG T ieal HenlcRtan I bEBoUah be
formul ated to g r ' L e eam base or a

wat er -i n-oi | b%géﬁ]ﬁsgrlﬁn‘?%ﬂe%ﬁt’ ?gﬁﬁlibos(r)% Hﬁ“‘é‘?@%@%t ed fof t opi cal

application to the eye in- 35 clude eye drops, in which the active conpound
is disso?ved or suspended in a suitable carrier, in particular an aqueous

sol vent . WO 2d0wr0Egegiicadorepiations adapter for ectahadmindsttatiotetart be gt at i ons

and mout haashdb oL hE ST oL e B eeB i T oo or recial Lo

adm ni stration can be ad- mnistered in the formof suppositories or enenas.
Pharmaceutical formulations adapted for nasal administration in which the
10 carrier sulharmaseutical forhuldtionspdapteddfoc nassleagministratioaviniwhieh e ti cl e

the manner 1 n SATEFSERIARCS B F SREACOTIPESe B,RkSP HOWHRENAYVGI BPAIhe nasal
pégmiages from@,&8f 8kaRpIcS MR fAnge 30'508 MERns"Ghibiis WfmihRtdraa iROse:
et the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
15 Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

20 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.

25

Pharmaceutical formulations adapted for vaginal administration can be ad-
ministered as pessaries, tampons, creams, gels, pastes, foams or spray
formulations.
30
Pharmaceutical formulations adapted for parenteral administration include
agueous 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
35 agueous and non-agueous sterile suspensions, which may comprise sus-

pension media and thickeners. The formulations can be administered in



15 Suitable formulations for adm nistration as nasal spray or nose drops
with a liquid as carrier substance enconpass active-ingredient solutions in
water or oil. 20 Pharmaceutical fornulations adapted for adm nistration by

i nhal ati on ER200@43M82s finely particul ate dusts or m sts, PGHERIOYY6T e
generated by vari- ous types of pressuri$g@d di spensers with aerosols,

nebul i sers or insuffla- tors. 025 Pharmaceutical fornul ations adapted for
vagi nal admi nistration can be ad- mnistered as pessaries, tanpons, creans,
gel s, pastes, foans or spray fornulations. 30 Pharmaceutical fornulations
adapt ed for péasiegieedage @rdnu%rdgse@pntamnscfmmcanm%éeal@daampwdﬁsamdeous

sterile injecti.on solutions conprising, antioxi. nts, ,buffers, .

bacteri ostati c‘ﬂalﬁnﬂngﬁicﬁ?aé’? %'Gggﬁﬁéﬁ%ig@fo IS@H) F’F?geff%? mﬂlfé’ﬂﬁ‘t %rﬁch' render ed
i sotonic with ﬂd???ﬁh@%‘{’er% deltffer lﬁﬂl@,' f%l“bxén?ngl@wéfe?%%‘ec@i&ﬂ #ﬁp@é&eogs and
non- aqueous sterile suspensions, I'ch may conprise su%- pensi on medi a and
thi ckeners. Thmmediatdlybefons usans hecessarni stered in WO 2006/ 018082

PCT/ EP2095/ 007657 - 50 si ngl e-dose or mnultidose containers, for exanple
seal ed anpoules and vials, and stored in freeze-dried (lyophilised) state,

S0 that onl . edelccuiB i 4 MpeR B oprdd  ade it i R UED € vt e

for injection purposes, e use 1 s nec njection

sol utions and ipaRANsH repapsEontstelile pPORASRABFMUNES BnEiRgbIEREC- | pe can be
prepared fromsterile powders, granules and tablets. 10 It goes w thout

saying that, i.n addition to the above particularly nentioned constituents,
Fespect "o t hal Baps wpSf SRR A rackiiaf FE e eSS balsRulat mehtondd "
f Olr:_ffu' ations Vkd it idits, 3HE FérmhRaliGhs sy a188 EbMipFise FthéadBhts C80RI ihtRe ! -
e’ art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

15 VOUrs.

A therapeutically effective amount of a compound of the present invention
depends on a number of factors, including, for example, the age and
20 weight of the human or animal, the precise disease condition which re-
~ quires treatment, and its severity, the nature of the formulation and the
method of administration, and is ultimately determined by the treating
doctor or vet. However, an effective amount of a compound according to
25 the invention is generally in the range from 0.1 to 100 mg/kg of body

O

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

%0 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 effec-
tive 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

35

compound according to the invention per se. It can be assumed that simi-



15 yours. A therapeutically effective amount of a conpound of the present

i nvention depends on a nunber of factors, including, for exanple, the age
and 20 wei ght of the human or animal, the precise disease condition which
re- quires WPRMHE$MB2Z and its severity, the nature of thePGHERPHMTET and
the nethod of admnistration, and is ulLtgimately determ ned by the treating
doctor or vet. However, an effective anpbunt of a conpound according to 25
the invention is generally in the range fromO0.1 to 100 ng/ kg of body

wei ght of the recipient (mamral) per day and. particularly typically in the
range from 1 tler dosesyategsuitabie ity the itrgatmpet ofdetner Tonditionheentionatl anount
per day for an adult mammal weighing 70 kg is usually between 70 and 30 700
ng, where thi SE0GY¥§unt can be adninistered as an individual dose per day or
usually in a series of part-doses (such as, for exanple, two, three, four,
five or six) per day, so that the total daily dose is the same. An effec-

tive anount ofThe sakhtion furtieraioe oelatds @ bylicanients campyisigttieastaine
derivati%e thereof can be determ ned as the fraction of the effective
amount of t he @¥NRABbacrPrdegdedna jveantionandigapharoracestically usable deribe

sui tabl e for tyVPeRAERe R Seracbia TRt ehaian hixdtesfarea iy,
i nvention fur tdlpfdiekCah@ ket bAe RMh&aNBACANEPIRELIVS B@mPlbuhG.aSt one

conpound according to the invention and/ or pharnaceutically usable deri-
vatives, solvates and stereoisoners thereof, including m xtures thereof in

|1 tits, t | A furth di t ti d. 10 Furth

medi cament acli B STRUEARETLAENS GPEPRUIS SRS REP A RIRTONSERMS, (n
| canent actTVEIGHROGABSTLPE! R HEPAHNY; SRRTCNCRRANE, in

Careac of tumoire L e B, hoRBMRER ITINE aRngePlSia I s il e o " =

i nir'bi tors, i ngowth apdispherdy sEunangd cils] pefsrensbiis hivehehete teMBGF re- 15 VEGE
receptors, and angi ostatin _and endostatin. i ) )
ceptar inhibitors, including robozymes and antisense which are directed to

15 VEGEF receptors, and angiostatin and endostatin.

Examples of antineoplastic agents which can be used in combination with
the compounds according to the invention generally include aikylating

20 agents, antimetabolites; epidophyllotoxin; an antineoplastic enzyme; a
topoisomerase inhibitcr;lprocarbazin; mitoxantron or platinum coordination

complexes.

Q 25 Antineoplastic agents are preferably selected from the following classes:
anthracyclings, vinca medicaments, mitomycins, bleomycins, cytotoxic
nucleosides, epothilones, discodermolides, pteridines, diynenes and
podophyllotoxins.

Particular preference is given in the said classes to, for exampie, car-

%0 minomycin, dauncrubicin, aminopterin, methotrexate, methopterin, di-
chloromethotrexate, mitomycin C, porfiromycin, 5-fluorouracil, 6-mercapto-
purine, gemcitabine, cytosinarabinoside, podophyliotoxin or podophyllo-
toxin derivatives, such as, for example, etoposide, etoposide phosphate or

35

teniposide, melphatan, vinblastine, vincristine, leurosidine, vindesine,

leurosine and paclitaxel. Other preferred antineoplastic agents are



Exanpl es of antineopl astic agents which can be used in conbination with the
conpounds according to the invention generally include al kylating 20 agents,
anti met abol i tes; epi dophyl | otoxin; an antineoplastic enzyne; a

t opoi sonmer @ 20888882 or ; procarbazin; m-toxantron or pl atRGRIER2GVHFSSTat i on
conpl exes. 25 Antineoplastic agents are_gpeferably selected fromthe
follow ng classes: anthracyclins, vinca nedi canents, mtomnycins,

bl eonmyci ns, cytotoxic nucleosides, epothilones, discodernolides,

pteridi nes, diynenes and podophyllotoxins. 30 Particular preference is

given in the salettedfesethd groupastaaugiine, cadroplatim eyylophosplzamigieubi ci n,
am nopterin, nethotrexate, nethopterin, di- chloronethotrexate, mtonycin C

porfiromycin, Blesmyeinodensitabing, Hesarmideo marhalar, heyametnyiseiamine,

cyt osi nar abi ngsi L ' . Ll | degd | , such
as, for exarrplqaf,og%?ad%g’gé}ggﬁ é@%‘%é?%%%ﬁ%%ﬁ%ggg?r&?%%r‘ﬁ“%%‘é%%é’,“\é% phal an,
vinbl ast i ne, \@awtbmecne,,crbmﬂgmctpbté@an,\araﬁﬂ&sg@ oslreubaslneniasl macl i taxel .
O her preferred antineoplastic agents are WO 2006/ 018082 PCT/ EPZ005/ 007657
-52 sel ected famidet leeipgelide, pysidobenzaindele desvabipesitintierfecgns apthddpran de,

bl eonyci n, gegci t abi ne, ifosam de, nel phal an, hexanet hyl nel am ne, thiotepa,
cytarabin, iddtY¥R8te, trinetrexate, dacarbazine, L-asparaginase, 5

canptot hecin, CPT-1 1, topotecan, arabinosylcytosine, bicalutamde, flut-
am de, |euprolide, pyridobenzoindole derivatives, interferons and inter-

| euki ns. The iTheeinventionbisd retdtes ¢s atset gkigajonslisting of eephrdte paack$ ofepar at e
packs of1(30 (a) an effective anount of a conpound according to the invention
and/ or  phar nd@dutarceiifectiveameuntdd g sempoerd ageprdinicte thednyerdicroardiaer s

t hereof, including mxtures ther L,n.all ratios, and, 15 (. an effective
ar@nt of a furt h%hq@algélﬁ%q\lty L‘é\s’%ﬁ%gg'&w n%qlvates ahd ste?ecglgc))mers
' thereof, including mixtures thereof _in all ratios,
and
15 (b) an effective amount of a further medicament active compound.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-

20 poules, each containing an effective amount of a compound according to
the invention and/or pharmaceutically usable derivatives, solvates and
stereoisomers thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active compound in dis-

@ 25 solved or lyophilised form.

USE

a0 The present compounds are suitable as pharmaceutical active compounds
for mammals, in particular for humans, in the treatment of diseases in

which HSP90 plays a role.

35 The invention thus relates to the use of compounds according to Claim 1
and to pharmaceutically usable derivatives, solvates and stereocisomers,



The set conprises suitable containers, such. as boxes, individual bottles,
bags or anmpoul es. The set may, for exanple, conprise separate am 20 poul es,
each containing an effective anount of a conpound according to the

i nventi on AVIZW6/OP8Y naceutical |y usabl e derivatives, solPCIVERMNHYI6CST
stereoi soners thereof, including m xturegathereof in all ratios, and an
effective anount of a further nedi canent active conpound in dis- 25 solved
or lyophilised form USE 30 The:present :compounds are suitable as
pharmaceutical active conmpounds for mammals, in particular for humans, in
t he treat ment indludingamixtaes therebf ithalHERRS, furdlie preparbtion Die medieameah t hus
relates to the use of conpounds according to Caiml 35 and to

phar maceut i calfPfthedeatment of digepses in whichdhednhiktiosy epadatignand/orwp

2006/ 018082 P - i.pecl uding m xtures thereof in all ratios,
for the prepaﬂéﬁ%@&agﬂéﬁpﬂﬂiﬁ? 8 or the treatnent of diseases in which
the i nhi bi ti omprefep@rbald oA Mdf@to Spdul ation of HSPI0 plays a role.

[ [ S&K. 5

Prefererte is given hereto . Preference is given to the use of
conpounds according to Claiml and pharmaceutically usable derivatives,
sol vates and ereoi sopers thereof, {ncluding m xtures t&er_eof in all
ratios, for tKEETERCE & F¥AN &P NP HERIPEGPRERPUAYS B6FOTEING 1O A Mdn®Ndf t umour

di seases, for E&ﬁééﬂ&%%%b@&@rivéc%rgggé&ga&%a%d $tbRASI SR8 Pthereof,

chondr osar con®, 0Osteogeni sarconsa, ngl osar conu,

endot hel i osar ¢estadingymixhiresitivsreot pall rdtiospfaribe preparatibh f aafedieament
synovi omgy nesot helioma, EwM ng's tunmour, |eiosar 15 comm, rhabdonyosarcona,

col on car ci norfer, thedreataent of timedrdiseasess for examnple fibbeasarcemacmyxesar-pr ost at e
Cahcer ’ Squa”%%%ac, (TilplcasaC%ch%jnarf %ﬁ%hdpoassé?clzoma, osteogenic sarcoma, chordoma,
@ angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangio-
endotheliosarcoma, synovioma, mesothelioma, Ewing’s tumour, leiosar-
15 coma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebaceous cell carci-
noma, papillary carcinoma, papillary adenccarcinomas, cystadenocarcino-
20 mas, bone marrow carcinoma, bronchogenic carcinoma, renal cell carci-
noma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, em-
bryonic carcinoma, Wilm's tumour, cervical cancer, testicular tumour, lung
carcinoma, small-ceil lung carcinoma, bladder carcinoma, epithelial carci-
@ 25 noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma, epen-
dymoma, pinealoma, haemangioblastoma, acoustic neuroma, oligodendro-
glioma, meningioma, melanoma, neuroblastoma, retinoblastoma, leukae-
mia, lymphoma, multiple myeloma, Waldenstrém's macroglobulinaemia

and heavy-chain disease;

%0 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-1), herpes simplex type il
(HSV-Il), cattle plague, rhinovirus, echovirus, rotavirus, respiratory

35

syncytial virus (RSV), papillomavirus, papovavirus, cytomegalovirus, echi-

novirus, arbovirus, huntavirus, Coxsackie virus, mumps virus, measles



cell carcinoma, adenocarcinoma, syringocarcinonma, sebaceous cell carci-

noma, papillary carcinoma, papillary adenocarci nomas, cystadenocarcino 20
mas, bone marrow carci nona, bronchogenic carcinonma, renal cell carci- nong,
hepat oma, BYQ20§0E4082%ar ci noma, chori ocarci noma, seni noma, PCERP2BISUSHSE
carcinoma, WIlms tunour, cervical cancegg-testicular tunour, |ung
carcinoma, small-cell lung carcinonma, bladder carcinoma, epithelial carci 25
noma, glioma, astrocytoma, nedullobl astoma, crani opharyngi oma, epen- dynona,
pi neal oma, haemangi obl ast oma, acoustic neurona, oligodendro- gliong,

meni ngi oma, nelimsprabellastinsbpalid oiras, leham ohinasbdeticiehepitiags typed, | ynphons,
mul tiple nyel oma, Wal denstrom s macr ogl obul i naem a 30 and heavy-chain '

di sease; vi r al(Fiy-<dbared Bumgndmanynndafictancy pius dyed Ui (sil¥dlect ed from the group

con- sisting Lt ' | LS ' natltis i C,

ot uenza, | vavt RS ShieteBtr(lo EBRRdS IRl epIEERtod RIS pes

si mpl ex type klich(ddSelmatoig@iritrRisPhd@t, miltipR\VddidtdsisC eyl ditbeté®t avi rus,
respi ratﬁ)ry_ 35 syncytial virus (RSV), papillomavirus, papovavirus,

cyt omegal ovi r ugpusenithematnsuespsaridsis and énflammeatory bowel dmeaa_ekﬂ:yetm rus,
nunps Vi rus, Wsl.e.s MO 2006/ 018082 PCT/ EP2005/ Q0765 -?4 virus, rubel | a
virus, polio VIS, Gi5Rases astnnAled vt OGRS 3s, 19HPXAMY*€and hunan

I mmunodefi ci eng ' : I - X | i | i

transpl ants; {Hﬁl%!?%impéégﬁwdhgé@bﬁgyg%eéﬁa E sugciﬁ’ as r er%dﬁ ésr’t hritis,
ast hma, nulti phifectiolsdizeases;tapoinimdhakitiszses; isthaeme, Yrovaotbeotiseryesori asi s
and i nflqgymatory bowel di sease; cystic fibrosis; diseases associated with

angi ogenesi s, regenemdion; iprograatic diseagessuiohas, 8h exasapipy demaateaclgrom,
donotri osi s, . . e infectl o o

i seases: 1 scimbmomnytii BEREE naus SribsiS gl Bt RSoiftoraslie

di'eeases, suchp@pstitiap Sﬁ?ﬂﬁ%ﬁd p@lﬁﬁﬁﬁét?sfﬁﬂrééi,@; sis, polynyositis, systemc

| upus, cirrhosis of t iver, keloid formation, interstitial nephritis and
pul nonary fi brosis;
15 The compounds according to the invention can inhibit, in particular, the

growth of cancer, tumour cells and tumour metastases and are therefore

suitabie for tumour therapy.

20 The present invention furthermore encompasses the use of the com-
pounds according to Claim 1 according to the invention and/or physiologi-
cally acceptable salts and solvates thereof for the preparation of a me-
dicament for the protection of normal cells against toxicity caused by

25 chemotherapy, and for the treatment of diseases in which incorrect protein

folding or aggregation is a principal causal factor, such as, for example,

scrapie, Creutzfeldt-Jakob disease, Huntington's or Alzheimer's.

30 The invention atso relates to the use of the compounds according to Claim
1 according to the invention and/or physiologically acceptable salts and
solvates thereof for the preparation of a medicament for the treatment of
diseases of the central nervous system, of cardiovascular diseases and

cachexia.
35



15 The conpounds according to the invention can inhibit, in particular, the
grow h of cancer, tunour cells and tunour netastases and are therefore
suitable for tunmour therapy. 20 The present invention furthernore
enconpasses_the use of the com pounds according to Caiml according to the
i nventi on JNAPYEOREZ; ol ogi - cally acceptable salts and JEFVERRERMEY eof for
the preparation of a ne- dicanment for th&5protection of normal cells against
toxicity caused by 25 chenot herapy, and for the treatnent of diseases in

whi ch incorrect protein folding or aggregation is a principal causal

factor, such as, for exanple, scrapie, Creutzfeldt-Jakob di sease,

Hunt i ngt on' s dn adiupther gEtbosimsnt, theinveption glae rglates tethe vse obtheedMse of the

Pyt o ogi ool HPLRE APl B aftf oChBid R R EM pBRo PRV Shigsir ac i on
of a nedi canerda|ll;Yccbp@bld SAMITBAG sbivatel $RASHToPthd repafstidredf ARleURiEs
system of cardi ovascul ar di seases and cachexia. 35 WO 2006/ 018082

PCT/ EP2005/ 00 #86&iit for 5ISR9D motiulativer wheterthenmodulatdd biokgiosli EPa0so rel at es

to the e of the.com pounds according to Caim.1 according to e
i nvent i on and/3SHVI%FEHERDEN IMEMNEeREHQD LN &N ‘ﬂﬂ?@ﬁé’ﬁ@eﬂ'bvg’%@{ {}HEP eof for

the preparati gaoah BolRAiiR BuBBn, kol IOnAYHbALEARCYIREE fdup. odul at ed

bi ol ogi cal HS y causes an e reacftronin an individual,

protein transpgry flowmalridigtiemndepbasyaidnm heat seeds!Br coptations theraof,
hypoxi ¢/ anoxi ¢ stress, reco- very frommal nutrition, recovery from heat

stress, or coraidier wbere theaisgier issadtyps olwancer areindectinuscdisease; & ype of
cancer, Hh infectious disease,..a 10 disorder associated with disrupted
rotel L1 ansyfURorcRr BRseiaeEnT FituPteR et FRESoR ol Mk haRmiEsEsoci at e
W Lh Ischaem GhifPRiticuRim i dRiordéroadydeRied WithliSGHiashia/ BB EsToRC ot e di sor der
agsociated with 1schaema/ reperfusion I's a consequence o cafdi ac arrest,
asyst ol i a and abehlsipationsetnereof, where the the disorder associated with ischaemia/
| reperfusion is a consequence of cardiac arrest, asystolia and delayed ven-
15 tricular arrhythmia, heart operation, cardiopulmonary bypass operation,
organ transplant, spinal cord trauma, head trauma, stroke, thromboembolic
stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-
mia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
20 degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

trophic lateral sclerosis (ALS) or neonatal stress.

In a further embodiment, the invention also relates to the use of the com-

95 pounds according to Claim 1 according to the invention and/or physiologi-

cally acceptable salts and solvates thereof for the preparation of a me-
dicament for the treatment of ischaemia as a consequence of cardiac
arrest, asystolia and delayed ventricular arrhythmia, heart operation, car-

diopulmonary bypass operation, organ transplant, spinal cord trauma,

%0 head trauma, stroke, thromboembolic stroke, haemorrhagic stroke, cere-
bral vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epileptic
fit, anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's dis-
ease, Huntington's disease, amyotrophic lateral sclerosis (ALS) or neo-

35 '
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15 tricular arrhythm a, heart operation, cardiopul nonary bypass operation,
organ transplant, spinal cord trauma, head trauma, stroke, thronboenbolic
stroke, haenorrhagi c stroke, cerebral vasospasm hypotonia, hypoglycae- m a,
status epi EP2POIBO8HN epileptic fit, anxiety, schizophr RGHEPQMUIT 20
degenerative disorder, Al zheiner's diseagg,- Huntington's di sease, anyo-
trophic lateral sclerosis (ALS) or neonatal stress. In a further enbodi nent,
the invention also relates to the use of  the com 25 pounds according to
Claim 1 according to the invention and/or physiologi- cally acceptable salts
and sol vat es tTestanétiad farrthepmepsurement of HSRE® inhibidorsnt for the treat nent
of ischaem a as a consequence of cardiac- arrest, asystolia and del ayed
ventricular arrhythm a, heart operation, car 30 di opul nonary bypass

I L A R L

hypogl ycaem a,mgtial{ 42ARD) k6 PISFBG an@ ofipetifié irthibitibh thérewt 8ai be utilised
schi zoph? eni a, a neurodegenerative disorder, Al zheiner's dis- ease,

Huntington's dhsederto datgﬂnmepihewmbtt@weactwdy@f tha somm@yds)acwdmmmnat al
t WO 200 /01802P / EP200 st d for th
rsregangement of ﬁm 19RH| 'E%?%e?‘ﬁggé%%dp%’%?e II 8§ﬁéﬂ§m nO(r)r 1(73- o

al 'yl ami no-17- |ﬂ€t§§%@e&¥ edan ;édigugéﬁa filler"OA&ng J@s ShiRdateagRet 1 L1 ve

i nhibition there e ut’i I se In order to-determne the 1nhibitory

activity of tHi ammdsreasmmm@elmd 1hellylamdmbgeldaddrayciay as et at. 2003,
Chiosis #0 al. 2002 specific case, a radioligand filter binding
test is used. [Phd1% oTh!&fQ%@IMBgtM@IOWQﬁfgem-‘-’r%@m fasdnhibitors

arget bascar RO AR GiBae AT EROMA 8 S, o' i h (ho ATB binding oite.

15=ht eri al
15 Material

Recombinant human HSP30w (E. coli expressed, 95% purity);
[3H]17AAG (17-allylaminogeldanamycin, [allylamino-2,3-"H. Specific activ-
ity: 1.11x10" Bg/mmol (Moravek, MT-1717);

20 HEPES filter buffer (50 mM HEPES, pH 7.0, 5 mM MgCI2, BSA 0.01%)
Multiscreen FB (1 um) filter plate (Millipore, MAFBNOB 50).

Method

25 The 96-well microtitre filter plates are firstly irrigated and coated with 0.1%

of polyethylenimine.
The test is carried out under the following conditions:

30 Reaction temperature 22°C

Reaction time: 30 min., shaking at 800 rpm

Test volume: 50 pl

Final concentrations:

50 mi HEPES HCI, pH 7.0, 5 mM MgC12, 0.01% (w/v) BSA
HSPS0: 1.5 ygfassay

35



Reconbi nant human HSP90a (E. CO|I expressed 95% purlty) [3H] 17AAG
(17-allylam nogel dananmycin, [allylam no-2,3 3H Specific activ- ity:
1.11x1012 % (Ul\/bravek Mr-1717); 20 HEPES filter buffer Ig50 mV HEPES,

pH 7.0, 5 023 $BSA 0.01 % Miltiscreen FB (1 pm) filGTEFF29P4402657
(M11ipore, IVAFBNCB 50). Method 25 The-98--well mcrotitre filter plates are
firstly irrigated and coated with 0.1 % of polyethylenimne. The test is
carried out under the follow ng conditions: 30 Reaction tenperature 22C
Reaction tinme: 30 mn., shaking at 800 rpm Test volune: 50 pi Final

concent r at i ond3HEY AAGHAOBEMS HCl | pH 7.0, 5 nM MgCl 2, 0.01 % (w v) BSA
HSP90: 1.5 | ag/assay WD 2006/ 018082 PCT/ EP2005/ 007657 - 57- [ 3H 17AAG 0.08
pM At the end of the reaction, the supernatant in the filter plate is
renoved by 5 suction with the aid of a vacuum manifold (Miltiscreen

Separ ation Sy I I m@@ﬂg filter
pl ates are th(ﬂq%aegyrdefth?ﬁéiatloeﬁgﬁbc%ﬁﬂe]?{érﬁﬂweﬁebeta g\ftwar% OVEH%H

sci ntilltor (Sctionsiftrthe2Ad oPaoieaudn mﬁﬁrfﬁl%(Muttmeenlseplasatttm 8ystened from
the "counts per mnutes" values and the 3 |C 50 value of a conpound is

cal cul at ed t héVidlinasel, ang thgdilter i \washedbitwical | tenperatures are indicated

necessary, et 016 RIS BRHER meaReRUdH o Ba%: HHGE tIercFEE Ao veen -
and 10, dependiig9séintildter Aicrosdintt20, irdtkafd)t he end product, the mxture is
extracted with ethyl acetate or

10
"% of control" is determined from the "counts per minutes" values and the

IC-50 value of a compound is calculated therefrom.

15 Above and below, all temperatures are indicated in°C. in the following ex-
amples, “conventional work-up”® means: if necessary, water is added, the
pH is adjusted, if necessary, to between 2 and 10, depending on the con-
stitution of the end product, the mixture is extracted with ethyl acetate or

20 dichloromethane, the phases are separated, the organic phase is dried
over sodium sulfate and evaporated, and the product is purified by chro-
matography on silica gel andfor by crystallisation. Rf values on silica gel;

eluent: ethyl acetate/methanol 9:1.

25

LC-MS conditions

HP 1100 series Hewlett Packard System having the following features: ion
source: electrospray (positive mode); scan: 100-1000 m/e; fragmentation

20 voltage: 60 V; gas temperature: 300°C, DAD: 220 nm.

Flow rate: 2.4 ml/min. The splitier used reduced the flow rate for the MS to
0.75 mi/min. after the DAD.
Column: Chromolith SpeedROD RP-18e 50-4.6
35 Solvent: LiChrosolv quatlity from Merck KGaA
Solvent A: H20 (0.01% of TFA)



20 di chl oromet hane, the phases are separated, the organic phase is dried
over sodium sul fate and evaporated, and the product is purified by chro-

mat ography on silica gel and/or by crystallisation. Rf values on silica gel;
el uent: et MYP 2008818082/ net hanol 9:1. y 25 LC MBS condit i onFGRERDFHEEY| es
Hewl ett Packard System having the foll ows8g features: ion source:

el ectrospray (positive node); scan: 100-1000 me; fragnentation 30 voltage:
60 V; gas tenmperature: 300C, DAD: 220 nm Flowrate: 2.4 mi/mn. The
splitter used reduced the flowrate for the MSto 0.75 ml/mn. after the
DAD. Col umn: Gnlver B ACN{BQNpoRPFfge 50-4.6 35 Sol vent: Li Chrosolv
quality from Merck KGA Solvent A: H20 (0.01 % of TFA) WD 20061018082
PCTJEP2005/ 007657 -58- Sol vent B: ACN (0.008% of TFA) Gadient: 20%fB->
100%0f B: O m nt@pdsatn 5 100%of B: 2.8 mn to 3.3 mn 100% of B-*20%f
B:3.3min to 4mn 10 The retention tinmes and MtH+ data indicated in the

fol l owi ng exar@fl%sf& e 100 ofdilmavtn2 8eful ts of the LC- M5 neasurenents.
Exanpl e 4 15 Preparation of o _

5- ( 2- hydr oxy- 4L6% BHBy gremim JQ 33 Mithi t r opheny! ) - 1H-pyra- zole ("A "): 1.

Reaction of r ipel W laci al _.acetic.acid in the presence of 20 boron
trifluoride emggtogggﬁ%é%ﬁﬁg%%w&ggfd@g{ ophenone. 2.
N, N- di et hyl f or mam de di net hyl acetal (DMA) is added to a solution of

2, 4- di hydr oxyacet ophenone i n di net hyl formam de (DVF), and the m x-
10 The retention times and M+H" data indicated in the following examples are

the measurement resulits of the LC-MS measurements.

&

Example 1
15 Preparation of 5~(2-hydroxy-4-methoxyphenyl)-1-(3-nitrophenyt)-1H-pyra-
zole ("A1"):

1.  Reaction of resorcinol with giacial acetic acid in the presence of

20 boron trifluoride etherate gives 2,4-dihydroxyacetophenone.
2. N, N-dimethylformamide dimethyl acetal (DMA) is added to a solution
of 2,4-dihydroxyacetophenone in dimethylformamide (DMF), and the mix-
ture is refluxed for 24 hours on a water separator.

25 Removal of the solvent and conventional work-up gives ("1")

O\I/O
HO AN c|>
(OMA) »
30 DMF X
OH O
OH O _N_

3. A solution of 500 mg of "1" and 428.5 mg of (3-nitrophenyl)hydrazine

3
> hydrochloride in 20 ml of ethanol is refluxed for 16 hours. Removal of the



ture is refluxed for 24 hours on a water separator. 25 Renoval of the

sol vent and conventional work-up gives ("1 HO\ /M O (DWVA) 30 DVF OH O

OHO /N 3. Asolution of 500 ng of "1" and 428.5 ng of

(3- ni t r oph@HYPINGYBY i ne 35 hydrochloride in 20 m of etMEER200H0076Y| uxed

for 16 hours. Renoval of the WD 2006/ 018882 PCT/ EP2005/ 007657 -59 sol vent

and conventional work-up gives "Al", retention tine [mn] 1.776, MH+ [me)

312.30; 05 1i. o- Or "/ N"AI" 10 OH N The follow ng conpounds are

obt ai ned anal ogously 5-(2-hydroxy-4-nethyl -5-chl orophenyl)-1-phenyl -1

H pyrazol e, 130t angddiomvgntional workpipegiyes *'Al{, 3eenticotinee fpimgyi7e, |

H pyrazole, retenti | [mn] 2.251, MtH [nme] 324.15;

5-(2-hydroxy-Jﬁ*ﬁuhpggﬁghgﬁ5-I-(2,6-dich|oropheny|)-1 H pyrazol e, retention

time [mn] 1.843, MrH [me] 324.15; 20

5- (2- hydroxy-4-fl uorophenyl)-1-(2-chloro-5-trifluoronethyl phenyl)-1 H

pyrazole, retention tine [mn] 2.068, M-H+ [l e]Q357.71;

5- (2- hya? oxy- 4-fl uorophenyl) - 1- (2- et hyl phe I)-%&prrazole, retention tinme
\ —

[mMmn] 1.917, MrH fmlel 283.32; 25
5-(2- hydroxy-4-fl uorophenyl) - 1(—)( 3-'met hox ) - 19!— pyrazol e, re-

~
N\N Al
10 OH \
Q The following compounds are obtained analogously
5-(2-hydroxy-4-methyl-5-chiorophenyl)-1-phenyl-1H-pyrazole,
15 5~(2-hydroxy-4-fluorophenyl)-1-{3,5-dichlorophenyl)-1H-pyrazole,
retention time [min] 2.251, M+H" [m/e] 324.15;
5-(2-hydroxy-4-flucrophenyl)-1-2,6-dichlorophenyl)-1H-pyrazole,
retention time [min] 1.843, M+H" Im/e] 324.15;
20 5-(2-hydroxy-4-fluorophenyl)-1-(2-chloro-5-triflucromethylphenyl)-1H-

pyrazole, retention time [min] 2.068, M+H" [m/e] 357.71;
5-(2-hydroxy-4-fluorophenyl)-1-(2-ethylphenyl}-1H-pyrazole, retention
time [min] 1.917, M+H" [m/e] 283.32;
@ 25 5-(2-hydroxy-4-fluorophenyl)-1-(3-methoxyphenyl)-1H-pyrazole, re-
tention time [min] 1.755, M+H" [m/e] 285.29;
5-(2-hydroxy-4-fluorophenyl)-1-(3-cyanophenyl)-1 H-pyrazole, reten-
tion time [min] 1.731, M+H" [m/e] 280.27;
5-(2-hydroxy-4-fluorophenyl)-1-(3-trifluoromethyiphenyl)-1H-pyrazole,

% retention time [min] 2.067, M+H' [m/e] 323.26;
5-(2-hydroxy-4-fluorophenyt)-1-(3-chlorophenyl)-1H-pyrazole, reten-
tion time [min] 1,965, M+H" [m/e] 289.71;
- 5-(2-hydroxy-4-fluorophenyl)-1-(3-flucrophenyl)-1H-pyrazole, reten-

tion time [min] 1.823, M+H" [m/e] 273.25;



tention time [mn] 1.755, MtH [mfel 285.29;

5-(2- hydroxy- 4-fl uorophenyl)-1-(3-cyanophenyl)-1H pyrazole, reten tion tine
[mn] 1.731, MtH+ [mfe] 280.27; 30

5-(2-hydro 4- fI uor ophenyl )-1-(3-trifluoronethyl phenyl) razol e,
retention t‘¥ 22,067, MtH [me] 323.26; “petieBhodiie

5-(2- hydr oxy- 4- fI uorophenyl )-1-(3-chl oreﬁﬂenyl )-1H pyrazole, reten tion tine
[mn] 1.965, MtH+ [l e] 289.71;

5- (2- hydr oxy-4-fl uor ophenyl ) 1- (3 fl uorophenyl)-1H pyrazole, reten- 35 tion
time [mn] 1.823, MtH+ ér 273.25; WD 2006/ 018082 PCT/ EP20051007657 -60
5- ( 2- hydr oxy- 4- f | votoPW I‘i‘}‘b’)“L ﬂ%ﬂ‘i’@ﬁ?ﬂyli"lFP'ERmﬁz’W‘EYfQZ@l%rﬁ?‘i%‘ﬁoﬂ| W8 [ nin)
1.729, MH+ f

5- (2- hydr oxy- 4- I]uo?gg’ﬁ@nyl )[mie (2455t2r(“|3’fl uor onet hyl phenyl )-1 H-pyrazole, 5

retention time [ma2-By@WRy-Mibbropheayl)3 @ﬁuorometh Iphenyl)-1H-pyrazole,
5- (2- hydroxy-4-fl uoroprleny?() (écl)bchl%()rof)@ény gypr azgl)e rpgten t'i on

time [ 0$|] 1. %Entm%?ﬁmﬂ]m‘hdﬂ-i [m/e] 323. 26
5-(2-hy

retenti onoi(?/rrg ]E | qfﬁgé) %hgr%( %yéropﬁg‘g?ﬁ%gw @ﬂ%rc%le%h 1!-]I pyré)g rlg Zr%keri_

5-(2-hYd Y- Ye * YI')-1 HpY | - tenti
Y Em i [lfxl ‘hd;vl &@hﬁm ) 223%(3412?{%@%@?‘1% )-1 HpYrazole re- tention

5- (2- hydr oxy-4-fl Lﬁ}(bhpenwy%ﬁatﬁp@phgaga@-ph(ehadn)no‘sl&lfpwlpheh}al) WHeperazblegn tinme
[mn] 1.758, MtH+ [nfe] 280.
5- (2- hydr oxy- Jﬁﬁmﬁndﬂil'\%ﬂfﬂlr)] 1137@Mﬂﬂhmﬁ§ﬁﬁ$ 1H pyrazole, re- tention

t 1.734,

L5 by ey ot Sy 5L G0BB ey 1G-SR BT PRSPl
retention ti n&ehﬂbrﬁlhrr%[ﬂﬂﬁ“WWMHH*qhié’P@gﬂT 20 _
5-- hydr oxy- 4-f | uor ophenyl ) - 1- (4- net hyl phenyl) 1H pyrazole, reten- tion
time [min] 1.865, Maqhygmﬂ-ﬂwomenyl) -1-(4- cyanophenyﬁ -1H-pyrazole, reten-

5- (2- hydr oxy- ic}cnl tlilr%re?% ﬁnlyji%B ]MQ- %Peq%laeiyl )-1H pyrazol e, reten
15 5-(2-hydroxy-4-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazole, re-
tention time [min] 1.734, M+H" [m/e] 285.29;
5-(2-hydroxy-4-fluorophenyl)-1-(3-chloro-4-methylphenyl}-1 H-pyra-
zole, retention time [min] 2.095, M+H" [m/e] 303.74;
20 5-(2-hydroxy-4-flucrophenyl)-1-(4-methylphenyl)-1H-pyrazole, reten-
tion time [min] 1.865, M+H" [m/e] 269.29;
5-(2-hydroxy-4-fluorophenyl)-1-(4-bromophenyl)-1H-pyrazole, reten-
tion time [min] 2.009, M+H" [m/e] 334.16;
Q 25 5-(2—hydroxy—4-ﬂuorbphenyl)—‘l -(2-methoxyphenyl)-1H-pyrazole, re-
tention time [min} 1.601, M+H" [m/e] 285.29;
5-(2-hydroxy-4-fluorophenyl)-1-(2-fluorophenyl)-1H-pyrazole, reten-
tion time [min] 1.667, M+H" [m/e] 273.25;
5-(2-hydroxy-4-fluorophenyl)-1-(2-chiorophenyl)-1H-pyrazole, reten-
tion time [min] 1.753, M+H" [m/e] 289.71;
5-(2-hydroxy-4-fluoropheny!)-1-(2,6-difluorophenyl)-1H-pyrazole, re-
tention time [min] 1.702, M+H" [m/e] 291.24.

30
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tion time [mn] 2.009, MrH+ [me] 334.16; 25

5- (2- hydr oxy- 4-fl uorophenyl)-1-(2-met hoxyphenyl)-1H pyrazole, re- tention
time [mn] 1.601, M+rH+ [m el 285. 29;

5- (2- hydr oXy0 29960388y phenyl ) - 1- (2-f | uor ophenyl ) - 1H pyr az REERBE¥W76370n ti ne
[mn] 1.667, MrH+ [me] 273.25; 30 -61-

5- (2- hydr oxy- 4-fl uorophenyl)-1-(2-chl orophenyl)-1H pyrazole, reten- tion
time [mn) 1.753, MrH+ [me] 289.71;

5- (2- hydr oxy- 4-fl uorophenyl)-1-(2, 6-difluorophenyl)-1H pyrazole, re tention
tinme [mn] 1. MME:E [me] 291.24. 35 WD 2006/ 018082 PCT/ EP2005/ 007657
-61- Exanple 2 Preparation of 5-(2,4-di hydroxyphenyl)-1-(3-nitrophenyl)-1

H pyrazole 5 ("A2"): 124 ng of "Al" are dissolved in 3 m o

f
di chl th ; t4: ' e ' f 0.475 m
o:‘ Cbo(rjcr)(rjlrrfri gmggﬁiot#@ 5?‘?1@'jg?d[@ﬁmgﬂ?wpgﬁgﬁé”é@m{ﬁﬁwg- é%?opwi se, and

the mxture i §"A2Nrred for a further 16 hours. Conventional work-up gives
77 ny of 2" A2" " retent ion time 10 [m %ﬂl. 418, MtH [me] 298.27. @ Exanple 3
15 The conpourtBemgxfiddr ars dissalverdrygumbekdichloremethaneo greaihe solutiopyr a-

anal ogousl y' ¢ dS 08 10”2 sBBln o 675 MY REoRBr o BIgE n? MAFUGer
standard condidH|G@etRaheld fronBticdf droplisss iahd th&rhdire 39 stiyd fGaen and
renoval of the catal yst and solvent gives

5- ( 2- hydr oxy- 4urtbeh s yhes G orvenfionalnivorkalye gives-77 igmfr'A2" zetantichAims

retentiotOti ma[n%r[ﬁ] ‘ﬂll'lg,' Iél-ZHG-I” [weqémf] 282.31. 25

Example 3
15 The compound 5-(2-hydroxy-4-methoxyphenyi)-1-(4-nitrophenyl)-1H-pyra-
zole ("A3"), retention time [min] 1.789, M+H" [m/e] 312.30, is obtained
analogously to Example 1.

20 Reduction of the nitro group in "A3" under standard conditions in tetra-
hydrofuran using 5% Pd/C and hydrogen and removai of the catalyst and
soivent gives 5-(2-hydroxy-4-methoxyphenyl)-1-(4-aminophenyl)-1H-pyra-
zole ("A4"), retention time'- [min] 0.826, M+H* [m/e] 282.31.

¢ 25
An analogous procedure gives
5-(2-hydroxy-4-methoxyphenyl)-1-(2-nitrophenyl)-1H-pyrazole
and reduction thereof giVes

5-(2-hydroxy-4-methoxyphenyl)-1-(2-aminophenyl)-1H-pyrazole, re-

30
tention time [min] 1.123, M+H" [m/e] 282.31.
Example 4
35

Analogously to Example 2, ether cleavage of 5-(2-hydroxy-4-methoxy-
phenyl)-1-(4-aminophenyl)-1H-pyrazole ("A4") gives the compound 5-(2,4-



An anal ogous procedure gives

5- (2- hydr oxy- 4- net hoxyphenyl )-1-(2-nitrophenyl)-1 H pyrazole and reduction
t her eof gives 30

5- (2- hydr oxy-4- net haxyphenyl ) -1 - (2- am nophenyl ) -| H pyrazol re- tentlon
time [mn] WO Zidorghes) [ne] 282.31. Exanple 4 35 Anal og%‘ie]:'"s‘F Xl e 2,
et her cl eavage of 5-(2-hydroxy-4-nethoxy82 -

phenyl ) -1-(4-am nophenyl)-1H pyrazole ("A4") gives the conpound 5-(2,4 WO
2006/ 018082 PCT/ EP2005/ 007657 -62 dihydroxyphenyl) 1

- (4-am nopheny pyr F ret on ti n.n] 0.537, MrH+ [n1e|
268.29. 5 Exaréi%'\édl@%ﬁéﬁ @oﬁéﬁgﬁf@'gfl %mﬁ i 1Pyrf=‘éfa'@t( 4%%1 )o%et%%ﬂﬂrsf"ﬂ?& of "I

wi th 500 ng of ) zine hydrochl oride gives the corrpound
5-(2-hy- dr ox;} AMZO {Sgob(ypﬁhiw(%] épgj%@fl uorophenyl )-1 H pyrazole ("A6"). 10
Et her cl eavage of "A6" anal ogously to Exanple 2 gives the conpound

5-(2, 4-di hydroxyphenyl )-1-(2-fluorophenyl)-1 H pyrazole ("AT), retention
time [m [mel 271.26. 15 The foll ow ng conpounds are obtai ned

anal ogou QI y to Exarrpl el
5- (2- hydr oxy- 4- rret hoxyphenyl) 1- (2-chl orophenyl ) - 1H pyrazol e, re- tention

t 1 7 7 Mnqu

5I ?g L;?dm)xy- -rret %%‘gﬁg‘%@@ fbﬁ?cd??loag%p%mgy?f W h5y0r0ar£1 20
retention ti rre(2Eﬂnalbpiier@8)hysztm hytielchBIBle2gives the compound 5-(2- hy-

5- (2- hydr oxy- 4- et hoxypheny di chl orophenyl ) -1 H- é/razol e,

5- ( 2- hydroxy- Fﬁ‘él‘ﬂdﬁ?g?%blph?ﬂﬂ)%‘f{chh-l%ﬁl@h@)d{;&ﬁdﬂféﬁ?'ﬁ)(/g '™ pyra- zole, 25
5- (2- hydt®xy- 4= g} BRYBBE Y b A dah Bo§odlis 1 RAARINE S Jivdd RV ERHShGhd
5-(2,4-dihydroxyphenyl)-1-(2-fluorophenyl)-1H-pyrazole ("A7"), retention

time [min] 1.191, M+H" [m/e] 271.26.

15 The following compounds are obtained analogously to Example 1

5-(2-hydroxy-4-methoxyphenyl)-1-(2-chlorophenyl)-1H-pyrazole, re-
tention time [min] 1.725, M+H" [m/e] 301.74;
5-(2-hydroxy-4-methoxyphenyl)-1-(2,4-difluorophenyl)-1H-pyrazole,

20 retention time [min] 1.683, M+H" [m/e] 303.28;
5-(2-hydroxy-4-methoxyphenyl)-1-(3,5-dichlorophenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-chioro-2-cyanophenyl)-1H-pyra-
zole,

Q 25 5-(2-hydroxy-4-methoxyphenyl)-1-(2,6-dichlorophenyl)-1H-pyrazole,
retention time [min] 1.756, M+H" [m/e] 336.19;
5-(2-hydroxy-4-methoxyphenyl)-1-(2-chloro-5-trifluoromethylphenyl)-
1H-pyrazole, retention time [min] 1.999, M+H" [m/e] 369.74;
5-(2-hydroxy-4-methoxyphenyl)-1-(2-ethylphenyl)-1H-pyrazole, re-

* tention time [min] 1.830, M+H" [m/e] 295.35;
5-(2-hydroxy-4-methoxyphenyl)-1-(3-methoxyphenyi)-1H-pyrazole,
retention time [min] 1.680, M+H" [m/e] 297.33;
5-(2-hydroxy-4-methoxyphenyl)-1-(3-cyanophenyl)-1H-pyrazole, re-
35

tention time [min] 1.650, M+H" [m/e] 292.31;



retention tinme [mn] 1.756, MrH+ [me] 336.19;
5- (2- hydr oxy- 4- net hoxyphenyl )-1-(2-chl oro-5-trifl uoronet hyl phenyl)- 1
H pyrazole, retention tine [mn] 1.999, M:tH+ [nfe] 369.74; 30

5- (2- hydr oxy-4- net hoxyphenyl ) - 1- (2- et hyl phenyl ) - 1H pyrazole, re-_ tention
time [nin] ‘%‘.)é%nﬁ“wgh [nfe] 295. 35 PCT/EP2005/007657

5- (2- hydr oxy- 4- met hoxyphenyl ) - 1- ( 3- mret heg@phenyl )-1 H pyrazole, retention
time [mn] 1.680, MrH+ [me] 297.33;

5- (2- hydr oxy- 4- net hoxyphenyl) 1 (3 cyanophenyl ) - 1H pyrazole, re 35 tention
time [mn] 1.650, MtH+ &r 31; WO 2006/ 018082 PCT/ EP200Q5/ 007657 -63
5- ( 2- hydr oxy- 4- metﬁ'r Bhp (QWT‘B‘U"PW@‘-YPF‘PFVQFGr@r%'ﬂcth‘ﬂﬁmﬁw phepyPelipyta-z ol e,

retention time [m
5- (2- hydr oxy- 4- net oXypEeQﬁ rﬁé @‘?ﬁ% or oéﬂ]enymlelél-ggﬁroazol e, re 5 tention

time [mn] 1.852, Viddhydmixg -]4 fﬂélhci@phenyl) 1- 3-chlorophenyl) -1H-pyrazole, re-
5- (2- hydr oxy- 4- net hoxyphenyl 3- car boxy 1%4 H pyrazole, retention

time [ C#] 1. 371, temtion pmee[]nns]ﬂgéz M+H" [mle]3
5-(2-hy

N DL 7B SRR iSRS AR ane el L

(4-bronophenYl) - 1 Bidh Ylbﬁzﬂ?ﬁfl[mf 137elntm.qq+¢]m/g§3ﬁqngq} 1.921, MFH [m €]
346.20; 5-(2-hydroxy-4-net hoxyphenyl’) - 1-phenyl -1 H pyrazole, retention tine

[min] 1.601, M+H 3-(@-Bydey-Bietidyphenyl)-1-(3-fluorophenyl)- 1H—pyrazole, re-

r5e'g gn??/ghzwng Fﬁqt Eﬁn heny[lr&m_n (7%1#} %%g%r%&ea%h éphenyl )-1 Hpyra- zole,
5-(2-hyd 4- et h | ) y

o, (2 vty 4. re R b AN okt Tt S, fEt 1 O

5- ij hydr oxy- 4- rrettbﬁmhmwmmw 921amm|53m/é§m6 phrenyl ) -1 H pyra- zole,

ention tinme [mn] 1.309

hydr oxy- 4- metdr pdr@xy+é§~n@tmwcy@aebyswppl@enym&pqu;alazete@tion time
{min] 1.601, M+H" [m/e] 267.30;

15 5-(2-hydroxy-4-methoxyphenyl)-1-(4-trifluoromethylphenyl)-1H-pyra-
zole, retention time [min] 1.997, M+H" [m/e] 335.30;
5-(2-hydroxy-4-methoxyphenyl)-1-(4-chlorophenyl}-1H-pyrazole, re-
tention time [min] 1.887, M+H" [m/e] 301.74;

20 5-(2-hydroxy-4-methoxyphenyl)-1-(4-aminosulfonylphenyl)-1H-pyra-
zole, retention time [min] 1.309, M+H" [m/e] 346.38;
5-(2-hydroxy-4-methoxyphenyl)-1-(4-carboxyphenyi)-1H-pyrazole,
retention time [min] 1.409, M+H" [m/e] 311.31;

Q 25 5-(2-hydroxy-4-methoxyphenyl)-1-(4-cyanophenyl)-1H-pyrazole, re-
tention time [min] 1.661, M+H" [m/e] 292.31;
5-(2-hydroxy-4-methoxyphenyt}-1-(4-methoxyphenyl)-1H-pyrazole,
retention time [min] 1.600, M+H" [m/e] 297.33;
5-(2-hydroxy-4-methoxyphenyl)-1-(3-chloro-4-methylphenyl)-1H-

%0 pyrazole, retention time [min] 2.002, M+H" [m/e] 315.77;
5-(2-hydroxy-4-methoxyphenyl}-1-(4-methylphenyl)-1H-pyrazole, re-
tention time [min] 1.726, M+H" [m/e] 281.33;
5-(2-hydroxy-4-methoxyphenyl)-1-(2,6-difluorophenyl)-1H-pyrazole,
35

retention time [min] 1.540, M+H" [m/e] 303.28;



retention tinme [mn] 1.409, MWH [me] 311.31; 25

5- (2- hydr oxy- 4- net hoxyphenyl ) - 1- (4- cyanophenyl ) - 1H pyrazol e, re- tention
time [mn] 1.661, MrH fme] 292.31;

5- (2- hydr o0 20068¢38X yphenyl ) - 1- (4- net hoxyphenyl ) - 1 H pyrRZUERZ005/408658Nnt i on
time [mn] 1.600, MtH [mle] 297.33;, 30_.g4-

5- (2- hydr oxy- 4- net hoxyphenyl ) - 1- ( 3- chl or o- 4- net hyl phenyl )-1 H pyrazole,
retention time [mn] 2.002, MtH [me] 315.77;

5- (2- hydr oxy- 4- net hoxyphenyl ) - 1- (4- et hyl phenyl ) - 1H pyrazol e, re- tention
time [mn] 1.726, Sz-hydnoxeld-a@thagphenyl)-1-(4-cyano-2-nitrophenyl)-1H-pyra-

5- (2- hydr oxy- 4- et h xyphenyl )-1-(2,6-difluorophenyl)-1 H pyrazole, 35
retention tinme [m49€1.540, MrH [nmfe] 303.28; WD 2006/ 018082

PCT/ EP2005/ 007657

5-(2- hydr oxy- 4- rret g‘% XQ/(-% mftl'z%ygh %”2 gttnﬂuo ome h)" r]-EOF))/ eny[zol e,

5- (2- hydr oxy- 4- mettipyroiy| ) - 1- (4- trlfluororrethyl 2 mtrophenyl)- 5

1H pyrazdl e, 5-(2- h droxy 4- et hoxyphenyl ) -1-(2-ni trophenyl)-1H pyrazol e,
reten- tion time [Gridhydrosgel-methexyphesy!)d:(2- eﬁropheny!5)1H—pyrazoie reten-

2- hyd hox | ph | - |
r5e§ ent ?/o:]O;(?/rrg Fﬁqttﬁ‘ tﬁ%gy@}/”]?\%é?é Wlél] P@l\é@%ﬁ%%ﬁl’ phenyl)-1 Hpyra- zole,
5- (2- hydr oxY- 4- rT'Etgl M?&Qﬁ 14)- mbm@@ﬁbﬂ?"?heﬂ%ﬂﬁy&r%h%ﬁbﬁy; ‘!leﬂyr%ther

cl eavage thereof gives'the foI | owi ng npounds

5- (2, 4- di hydr oxy pleatg,| retention- tuhe{mm}ﬁeB@Q M-HE [sme@zaeae retention tine
[mn] 1.6348, M+H

5- (2, 4- di hydr oxypf%k%fﬁ;dfPWﬁ‘m%W?WGP@B)ﬁ%ﬂy {Sraminapheny Brdi-pyeazaiti on  tine
[mn] 1.288, MeH+ [mle] 289.25; 20
5m 4- di hydr oxyphenyl ) - 1- (3, 5-di chl orophenyl ) - 1H pyrazol e, reten- tion tine
] 1.807, Mridrefrar elea%& e H6ereof g:ves the following compounds
5-(2, 4-di hydroxyphenyl ) - 3-chl oro- 2- cyanophenyl )-1 H pyrazol e,
15 5-(2,4-dihydroxyphenyl)-1-(2-chlorophenyl)-1H-pyrazole, retention
time [min] 1.548, M+H" [m/e] 287.72;
5-(2,4-dihydroxyphenyl)-1-(2,4-diflucrophenyl)-1H-pyrazole, retention
time [min] 1.288, M+H" [m/e] 289.25;
20 5-(2,4-dihydroxyphenyl)-1-(3,5-dichlorophenyl)-1H-pyrazole, reten-
tion time [min] 1.807, M+H" [m/e] 322.16;
5-(2,4-dihydroxyphenyl)-1-(3-chioro-2-cyanophenyl)-1H-pyrazole,
retention time [min] 1.726, M+H" [m/e] 312.73;
Q 25 5-(2,4-dihydroxyphenyl)-1-(2,6-dichlorophenyl)-1H-pyrazole, reten-
tion time [min] 1.356, M+H" [m/e] 322.16;
5-(2,4-dihydroxyphenyl)-1-(2-chloro-5-triflucromethylphenyl)-1H-
pyrazole, retention time [min] 1.641, M+H" [m/fe] 355.71;
5-(2,4-dihydroxyphenyl)-1-(2-ethylphenyl)-1H-pyrazole, retention

%0 time [min] 1.439, M+H" [m/e] 281.33;
5—(2,4—dihydroxyphenyl)-1 -(3-hydroxyphenyi)-1H-pyrazole, retention
time [min] 0.984, M+H" [m/e] 269.27;
5-(2,4-dihydroxyphenyl)-1-{3-cyanophenyl)-1H-pyrazole, retention
35

time [min] 1.296, M+H" [m/e] 278.28;



etention tinme [mn] 1.726, MWH [me] 312.73; 25

(2, 4-di hydroxyphenyl ) -1- (2, 6-di chl orophenyl ) - 1H pyrazol e, reten- tion tine
n] 1.356, M+H g}q e] 322.16;

2, 4- ¥

ent

2
3

di hﬂl@éﬂ%ﬁfm |)-1-(2-chloro-5-trifluoromet hyl phenSSHER2PFOIG57az 0l €,
ntion time [mn] 1.641, MrH+ [me] 3%% 71, 30
, 4- di hydr oxyphenyl ) - 1- (2-et hyl phenyl)-1H pyrazole, retention tinme [mn]’

(
et
-51 9, MH+ [nfe] 281 33

(

;
5-
[
5-
r
5
1
5- (2, 4-di hydr oxyphe - 1- ( 3- hydr oxy henyl )-1H pyrazole, retention tine

[m n] 0.984, M+H 9[— é}dl oxyphenyi) -(3-triﬁuoromethyiphenyl)-1 H-pyrazole, re-

5-(2, 4-di hydr oxyphen +) ole, retention 35 tine
[min] 1.296, |\/++H+rl H‘%’%ﬁ‘ g@f@gﬁ&%&z %} dﬁé‘gﬁ{aﬁ/ EP2005/ 007657 - 65 _

fi- §n§1 f‘;n .d'n ]hyclif gg%p%h)?ﬁy%@x%q%#ﬁ QERNFbBREA N HLpYrRYbRZ Altentibs- tention
5- (2, 4- dj hyd'roxy|,ortm1g[r)1rrﬂf T(Q&MEHBWSZBY 7P+ pyrazole, retention 5 tine

[
5-
5-
[
5-

2,
506,

o M LSl ok ainensiy brspriomphepyb-3#spwazol, |

(2,4 di hycl oxy Dhepy )35 bAQH APPSR dRyh 7Rl Srad b St 11 @

¥

2,

4- di hydr oxyp b 4 pyrazole, retention 10 tine
ISR o hmtﬁ%*&(ébcbw [ierRy Y1 Hd;

5- (2, 4-di hydroxyph%(@/I4)dlhyWanM%MﬂﬂOMPhﬁeyléﬁﬁ-pwazblm rétentipn 1. 217,
MiH  [m 80 253. 27;

(2, 4-di hydroxypﬁgﬂﬁl[mr‘i'lfﬁﬁq NT‘I"UBP@@?EQI phenyl ) -1H pyrazole, re- 15
nt

5-
tention tinme [mn] iy (4 i :
(3, el v ooy PSR EY el AR e
[ ] 1.506, MHH. wné,]m [f2e] 253.27,

5-

t

(2, 4-di hydr oxyphenyl ) - 1-(4-am nosul f gnyl phenyl P\ yrazole, re 20 tention
O s A by raneradr - (- Hih Boromethy B he Ry 1 FRpyrazoie, re-

15 tention time [min] 1.687, M+H" [m/e] 321.27;
5-(2,4-dihydroxyphenyl)-1-(4-chlorophenyl)-1H-pyrazole, retention
time [min] 1.506, M+H" [m/e] 287.72;
5-(2,4-dihydroxyphenyl)-1-(4-aminosulfonylphenyl)-1H-pyrazole, re-

20 tention time [min] 0.936, M+H" [m/e] 332.35;
5-(2,4-dinydroxyphenyl)-1-(4-carboxyphenyl}-1H-pyrazole, retention
time [min] 1.051, M+H" [m/e] 297.28;
5-(2,4-dihydroxyphenyl)-1-(4-cyanophenyl)-1 H-pyrazole, retention

25 time {min] 1.325, M+H" [m/e] 278.28;

5-(2,4-dihydroxyphenyl)-1-(4-hydroxyphenyl)-1H-pyrazole, retention
time [min] 0.907, M+H" [m/e] 269.27;
5-(2,4-dihydroxyphenyl)-1-(3-chloro-4-methylphenyl)-1H-pyrazole,
retention time [min] 1.638, M+H" [m/e] 301.74;

%0 5-(2,4-dihydroxyphenyl)-1-(4-methylphenyl)-1H-pyrazole, retention
time {min] 1.384, M+H" [m/e] 267.30;
5-(2,4-dihydroxyphenyl)-1-(2,6-difluorophenyi)-1H-pyrazole, retention
time [min] 1.175, M+H" [m/e] 289.25;

35

5-(2,4-dihydroxyphenyl)-1-(4-cyano-2-nitrophenyl)-1H-pyrazole,



5- (2, 4-di hydr oxyphenyl ) -1- (4- car boxyphenyl ) - 1H pyrazole, retention tine
[nln] 1.051, M+H fniel 297.28;

5-(2, 4- dlhydrox phenyl ) -1- (4-cyanophenyl)-1H pyrazole, retention 25 tine
[m n] 1. 325VORH ‘i/q q#e] 278. 28: PCT/EP2005/007657

5- (2, 4-di hydr oxyphenyl ) - 1- (4- hydr oxyphenys)- 1H- pyrazol e, retention tine
[mMn] 0.907, MW\H [m e] 269. 27,
5- (2, 4-di hydr oxyphenyl ) -1-(3-chl or o- 4- et hyl phenyl )-1 H pyrazole, 30
retention tinme [mn] 1.638, MrH+ [nmfe] 301. 74,
5- (2, 4- di hydr oxy pHeti:Hdihydraxyghanyphémtifuaremejingahitrophengitlifbpyra-i ne
[nin] 1.384, MrH+ [ mle] 267. 30;

5- (2, 4-di hydr oxyp ?I) 1- (2, 6-di fl uorophenyl)-1H pyrazole, retention tine

[mn] 1.175, M+H. alg h 112’( h X
5- (2, 4- di hydroxyphe?yl) '1‘&?2 gpaé’g')z e T RYazoe e, 11 WO

006/ 018082 PCT/ E@@B#@W@E@phmi) -1- (4-ethoxycarbonyfphenyl) 1H—pyrazole

(5 oy DR St b MoeboRika PRk, rochidn 7
(2, 4-di hydr oxyp y enyl)-1 H pyrazol e,
(2, 4-di hydroxypﬁﬁ%ﬁj-ﬂi ?":it'n\?ﬂﬁp igggﬁg}pyrazol e, retention tinme [mn]
9
(

2
2,
2,
03, MtH [nTe] 9—@242:&hydroxyphenyi)1 (2-methylphenyl) 1H-pyrazole, retention

2, 4-di hydr oxyphenyl ) - - 1H— pyrazole, retention tine
mn] 1.498, MH t[rmépirﬁeﬂ% Mtld E’n
i
n
2,

-1 A t8Y. - br orophgnylha s (2 A A RABREM sl on 11

(2, 4-di hydr oxyph@@f{tbnjmﬁgmm]qqu@wwp fhlopraz@. e, retention tinme [mn]
6 MH [me] 268.

, 4- di hydr oxy- 52, érmbmyyphénwm-aﬂqampbphgmy!}-il-n-pwzateoraenﬁon
time [min] 0.806, M+H" [m/e] 268.29;

15 5-(2,4-dihydroxy-5-bromopheny!)-1-(3-aminophenyl)-1H-pyrazole,
M+H" [m/e] 347.19;
5-(2,4-dihydroxyphenyl)-1-(3-methylphenyl)-1H-pyrazole, retention
time [min] 1.547, M+H" [m/e] 267.30;

20 5-(2,4-dihydroxyphenyl)-1-(2-carboxyphenyl)-1H-pyrazole, retention
time [min] 0.95, M+H" [m/e] 297 .28;
5-(2,4-dihydroxyphenyl)-1-(4-fluorophenyl)-1H-pyrazole, retention
time [min] 1.437, M+H" [m/e] 271.26;

@ o5 5-(2,4-dihydroxy-5-bromophenyl)-1-{4-fluorophenyl)-1H-pyrazole,
retention time [min] 1.809, M+H" [m/e] 350.18;
5-(2,4-dihydroxy-5-bromophenyl)-1-(3-methylphenyl)-1H-pyrazole,

2
5
5
5-
5-
0.
5-
[

4-
[

5-
0.
5-

M+H" [m/e] 346.20.
30
The following compounds are obtained analogously
5-(2,4-dihydroxy-5-bromophenyl)-1-(2-chlorophenyl)-1H-pyrazole,
retention time [min] 1.599, M+H" [m/e] 366.62;
5-(2,4-dihydroxy-5-chlorophenyl)-1-(2-flucrophenyl)-1H-pyrazole,
35

retention time [min] 1.511, M+H" [m/e] 305.71;



MrH [me] 347.19; 5-(2,4-di hydroxyphenyl)-1-(3-nethyl phenyl)-1H pyrazol e,
retention time [mn] 1.547, MtH [me] 267.30; 20

5- (2, 4-di hydr oxyphenyl ) - 1- (2- car boxyphenyl ) - 1H pyrazole, retention tine
[mn] 0.95WaR 6/0[1$ﬂ8é] 297. 28; ; : PCT/EP2005/007657

5- (2, 4-di hydr oxyphenyl )-1-(4-fl uorophenylgy-1H pyrazole, retention tine
[mn] 1.437, MtH [nle] 271.26; 25 .

5- (2, 4-di hydr oxy- 5- bronophenyl ) - 1-(-4- f | uor ophenyl ) - 1H- pyrazol e, retention
time [mn] 1.809, MtH [m el 350. 16;

5- (2, 4- di hydr oxy- 5-(2,4rdibydroyy-p-trof®phenyi)t bz ethylpheny papvbzole, éH [ nT el
346.20. 30 The fqll ow .C n re o { hed anal ogously

5- (2, 4- di hydr J&pUen ﬁﬁ@ﬂ@ﬂﬁﬁ%& ﬁ’fﬂ“@lﬁﬁ?ﬁéﬁﬁgnw )-1 Hpyrazole, retention
time [mn] 1.599, MtH [m e] 366.62; ,

5- (2, 4-di hydr oxy-5-chl or ophenyl )-1-(2-fl uorophenyl)-1 H pyrazole, 35
retention ti mExample 6. 511, MrH [mie] 305.71, WO 2006/018082

PCTI EP2095/ 007657 - 67

5- (2, 4-di hydr oxy- 5- bronophenyl ) - 1- (2- et hyl phenyl ) - 1H pyrazol e, re- tention
time [mn] 1.65H9, [ e). 360.23. .5 I N. N di met hyl f or.mam de
di met hyl acetal (Mdﬁé%@ﬁ“@@’d} @m%ﬁ%&%?[}&@-'ﬁiqﬁﬁgﬁ‘(i?%%'t‘ﬁ%enone

i n di nethylfor e ; i f s on a
wnt er separ at o ot orpeidpoSBBnbAEE ) Tdinieth i fe (MY Shdifle RIS O
("1 a") OYo / Nurdis refiviked for 24 hours on a water separator.

10

Removal of the solvent and conventional work-up gives ("1a")

.
© NS

l
9] /N\ (I) .
15 |
{DMA) P
DMF N
O O -
~ O 0 N

20 2. Asolution of 7.0 g of "1a" and 4.68 g of (4-nitrophenyl)hydrazine in
100 mi of ethanol is refluxed for 16 hours. Removal of the solvent and
conventional work-up gives 6.6 g of 5-(2 4-dimsthoxyphenyt)-1-(4-nitro-
phenyl)-1H-pyrazole ("A8").

25
3. Analogously to Example 3, reduction thereof using hydrogen on Pd/C
gives the compound 5-(2,4-dimethoxyphenyl}-1-(4-aminophenyl)-1H-pyra-
zole ("A9").
30
4.  Reaction of "A9" with the following acid chilorides
benzoyl chioride,
acetyl chioride,
35

propionyl chloride,
butyryl chioride,



DW Ol~. O/O0 /N 20 2. Asolution of 7.0 g of "1 a" and 4.68 g of
(4-nitrophenyl)hydrazine in 100 m of ethanol is refluxed for 16 hours.
Renoval of the solvent and conventional work-up gives 6. of

5- (2, 4- di moYRSKWPIREY| ) - 1- (4-nitro- phenyl)-1 H pyrazol e RU'&@%‘]W‘%@GS\@.

Anal ogously to Exanple 3, reduction ther&gf- using hydrogen on Pd/ C gives

t he conpound 5-(2, 4-di net hoxyphenyl ) -1-(4-am nophenyl)-1H pyra- zole ("A9").
30 4. Reaction of "A9" with the followi ng acid chlorides benzoyl chloride,
acetyl chloride, 35 propionyl chloride, butyryl chloride, WO 2006/018082
PCT/ EP2005/ 007657 pyxﬂme fyoar mu:‘lchlarwebonyl chl oride, phenylacetyl chloride
5 under standard a §| ort1 IC%E%(H:EP ons gives the follow ng N-acyl conpounds
5- (2, 4-di met hoxyp oyl am nophenyl )-1 H pyrazol e,

2, 4- di net hoxyphenyl ) - 1- (4 acetyl am nophenyl ) -1 H pyrazol e,

2, 4- di met hoxyphenyl ) - 1- (4- pr opi onyl am nophenyl )-1 H pyrazole, 10

2, 4- gé met handenataidard doflatibntodnditmsrgiyehtheiollowind: Nyaayt cbmpounds

2, met hoxyphenyl )-1-[4-(pyridin-4-yl carbonyl am no) phenylj-1 H

azol e, 5-(2,4-dinethoxyphenyl)-1-[4-(phenyl acetyl am no) phenyl]-1 H pyra-

5-(2,4-dimethoxyphenyl)-1-(4-benzoylaminophenyl)-1H-pyrazole,

5-(
5-(
5-(
5-(
pyr

y

5-(2,4-dimethoxyphenyl)-1-(4-acetylaminophenyl)-1H-pyrazole,
5-(2,4-dimethoxyphenyl}-1-«(4-propionylaminophenyl)-1H-pyrazole,
10 5-(2,4-dimethoxyphenyl)-1-{4-(butyrylamino)phenyl]-1H-pyrazole,
5-(2,4-dimethoxyphenyl)-1-[4-(pyridin-4-ylcarbonylamino)phenyl]-1H-
Q pyrazole,
5-(2,4-dimethoxyphenyl)-1-{4-(phenylacetylamino)phenyl]-1H-pyra-
15 zole.

5.  Ether cleavage thereof analogously to Example 2 gives the following
compounds
20
5-(2,4-dihydroxyphenyl)-1-(4-benzoylaminopheny!)-1H-pyrazole,
retention time [min] 1.734, M+H" [m/e] 372.40;
5-(2,4-dihydroxyphenyl)-1-(4-acetylaminophenyl)-1 H-pyrazole,
25 5-(2,4-dihydroxyphenyl)-1 -(4-pr0pionylaminophenyl)-1 H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-[4-(butyrylamino)phenyl]-1H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-[4-(pyridin-4-ylcarbonylamino)phenyl]-1H-
pyrazole, retention time [min] 1.012, M+H" [m/e] 373.38;

5-(2,4-dihydroxypheny!)-1-[4-(phenylacetylamino)phenyl}-1H-pyra-
zole, retention time [min) 1.495, M+H" [m/e] 386.42

30

35



15 zole. 5. Ether cl eavage t her eof anal ogously to Exanple 2 gives the
follow ng conmpounds 20 5-(2, 4-di hydroxyphenyl)-1-(4-benzoyl am nophenyl)-1
H pyrazol e retention time [mn] 1.734, MW [nle] 372.40;

5- (2, 4- di hy¥P SR8 ) - 1- (4- acet yl ani nophenyl ) -1 H pyr a AT TAER29E5/007657

5- (2, 4-di hydr oxyphenyl ) -1- (4-propi onyl anggephenyl ) - 1H pyr azol e,

5-(2, 4- di hydr oxyphenyl)-1-[ 4-(butyryl am no) phenyl]-1 H pyrazol e,

5- (2, 4-di hydr oxyphenyl ) -1-[4- (pyridi n-4-yl carbonyl am no) phenyl]-1 H
pyrazole, retention time [mn] 1.012, MtH [nfe] 373.38; 30

5- (2, 4-di hydr oxyphenyl ) -1-[4- (phenyl acetyl am no) phenyl]-1 H pyra- zole,
retention time [mn] 1.495, MrtH [nfe] 386.42 35 WO 2006/ 018082

PCT/ EP2005/ 007657 -69- HO\ /' I O 5 Ho N\ H 10 The follow ng are

obt ai ned anal ogously 5- (2 I hydr oxyphenyl ) - 1-( 3- benzoyl am nophenyl ) -1
H pyrazole, retention ti yn] 1,427, MrH+ [mfe] 372.40; 15

5-(2, 4-di hydr oxyphenyl ) - 1- I8 3-y® car bonyl anm no) phenyl ]-1 H
pyrazol e retentiontirmﬂo[rﬁn 1.2 k [me] 373.38;

5- (2, 4-di hydroxyphenyl) - 1- [ 34 i O Nyl car bonyl am no) phenyl ]-1 H
pyrazole, retention tine [m ],I 683, /« e] 373.38; 5-(2,

4-di hydr oxyphenyl )-1-[4-(pyridin-2-ylcar bo' no) phenylj-1 H 20 pyrazole,

retention time [mn] 1.669, MrH+ [me] 373
The following are obtained analogously

10

5-(2,4-dihydroxyphenyl)-1-(3-benzoylaminophenyl)-1H-pyrazole,
retention time [min] 1.427, M+H" [m/e] 372.40;
5-(2,4-dihydroxyphenyl)-1-[4-(pyridin-3-yicarbonylamino)phenyl]-1H-

15
pyrazole, retention time [min] 1.214, M+H" [m/e] 373.38;

5-(2,4-dihydroxyphenyl}-1-[3-(pyridin-2-ylcarbonylamino)phenyl]-1H-
pyrazole, retention time [min]} 1.683, M+H" [m/e] 373.38;
5-(2,4-dihydroxyphenyl)-1-{4-(pyridin-2-ylcarbonylamino)phenyl}-1H-
20 pyrazole, retention time [min] 1.669, M+H" [m/e] 373.38;
5-(2,4-dihydroxyphenyl)-1-[3-(pyridin-3-ylcarbonylamino)phenyi}-1H-
pyrazole, retention time [min] 1.205, M+H" [m/e] 373.38;
5-(2,4-dihydroxyphenyl)-1-[3-(pyridin-4-ylcarbonylamino)phenyl}-1H-
C 25 pyrazole, retention time [min] 1.210, M+H* [m/e] 373.38;
5-(2,4-dihydroxyphenyi)-1-[4-(methoxyethylcarbonylamino)phenyl]-
1H-pyrazole, M+H" [m/e] 354.38;
5-(2,4-dihydroxyphenyl)-1-[2-(pyridin-3-ylcarbonylamino)phenyl]-1H-
30 pyrazole, retention time [min] 1.159, M+H" [m/e] 373.38;
5-(2,4-dihydroxyphenyl)-1-(2-benzoylaminophenyt)-1H-pyrazole,
retention time [min] 1.875, M+H" [m/e] 372.40;
5-(2,4-dihydroxy-5-bromophenyl)-1-(2-benzoylaminophenyl)-1H-

35 pyrazole, retention time [min] 2.120, M+H" [m/e] 451.30;



i

5- (2, 4-di hydr oxyphenyl )-1-[3-(pyridi n-3-yl carbonyl am no) phenyl ]-1 H

pyrazole, retention tine [mn] 1.205 MH+ [me] 373.38;

5-(2,4-dih roxlehenyI )-1-[3-(pyridin-4-yl carbonyl am.no) phenyl]-1 H 25
pyrazol e, %@éﬂ% B2 inme [nin] 1.210, M+H+ [m e] 373. 38; PCI/EP2005/007657

5- (2, 4-di hydr oxyphenyl ) -1-[ 4- (et hoxyet hyycar bonyl am no) phenyl ]- 1

H pyrazole, MrH+ [nfe] 354.38; -

5- (2, 4- di hydr oxyphenyl )-1-[ 2- (pyrl di n-3-yl car bonyI am no) phenyl]-1 H 30

pyrazole, retention time [mn] 159, MtH+ [mie] 373. 38;

5- (2, 4-di hydr oxyptﬁe@;ﬂﬁihﬂr@x@mﬁ#b{ﬁ ﬂwwlnﬁrbeaylamirmalaemﬁ] 1Hepyrat i on

time [mn] 1.87

m e
5- (2, 4-di hydr 6% -’5 Héﬁ'ﬁ’é% fi%(%@ %"‘rl'io[\y”lﬁ}@%@rﬂﬁenyl) 1 H 35 pyrazol e,
IrD?:%'/e 2}3'288 5} 'Og'; 6[59151 fg dirfliroR-EorbFophefiyd- 13- (P &Rzg AR Ao )phenyl}-
5-(2,4-di hydrd*yp?mmé rdtetiBlof ttiere ln QWWH nNen/ehédy 3p: 1 H pyra- zole,

retentiénh tinme [mnliar . 820 l\/HrW[
5- (2, 4- di hydr oxy- 3 [)21 {%épvzgﬂu&-érﬂmoasﬂaﬁapp}mwwl -

éH& Fz)yzlaélolh;dr:?%}ménfg é@%grﬁ%#,rﬁl F% J\mlar Bﬁ%?gﬁfﬁs)phenyl] 1 H

pyrazole, retention tinme [mn] 1.148, M+HC [nfe] 373.38. Exanple 7 10
Instead of the nethyl groups in "l a", a benzyl group nay al so advant a-

geously be emixamples® hydroxyl -protecting group. Alternatively, acetyl or
p- met hoxjbenzyl can be used. 15 1. N, N-di net hyl f ormanm de di net hyl acet al

(DMA) is added to a soI ution of 2,4-di benzyl oxyacet ophenone in

o ety £ or gl B e AN g 4 b MO A PR A 0" 7

("a'b") geously be employed as hydroxyl-protecting group.

Alternatively, acetyl or p-methoxybenzyl can be used.
15 '

1. N,N-dimethylformamide dimethyi acetal (DMA) is added to a solution
of 2,4-dibenzyloxyacetophenone in dimethylformamide (DMF), and the
mixture is refluxed for 24 hours on a water separator. Removal of the sol-

20 vent and conventional work-up gives ("1b")

N P S

O\l/O
0 AL
” o )
DMF N
° 0O O _N_

30

O

2. A solution of "1b" and (4-carboxyphenyt)hydrazine in ethanol is re-
fluxed for 16 hours. Removal of the solvent and conventional work-up

gives 5-(2,4-dibenzyloxyphenyl)-1-(4-carboxyphenyl)-1H-pyrazole ("A10").
35



\'loYo~t o,M o (DWW 251 111U, DWW OOOO,N ~ 30 2. Asolution
of "1 b" and (4-carboxyphenyl)hydrazine in ethanol is re- fluxed for 16
hours. Renoval of the solvent and conventional work-up gives

5- (2, 4- di b&¥OPENEIRBNY| ) - 1- (4- car boxyphenyl ) -1 H pyr azol RCERMSA0765735 WO
2006/ 018082 PCT/ EP2005/ 007657 -71 Reactiygn thereof with thionyl chloride
under standard conditions gives ' :

5- (2, 4-di benzyl oxyphenyl ) - 1-(4-chl orocar bonyl phenyl)-1 H pyrazole ("A 1
"). 5 Reaction of "Al 1" with the follow ng am nes benzyl am ne,

met hyl anmi ne, Reéadiiomthardaiavith thicyy chloride, unden dtandard cdaditicas \gives on

conditions giv the foll ow C conpounds 15

5- (2, 4- di benzy‘?e' égeﬁﬁﬁ%@ﬂﬂﬂqxﬂpﬂgn%‘gﬁ%?@ﬁf%&%?%ﬂ@?@ﬂhéﬁy@ljm@lﬁ- pyrazol e,
5-(2,4-di benzyl-ﬁwighenyl )-1-[ 4- (net hyl am nocar bonyl ) phenyl ]-1 H 20
pyrazol e, 5-( é - di'benzyl oxyphenyl ) - 1- [ 4- (et hyl am nocar bonyl ) phenyl ] -1

H pyr a- 5zoI e,

Reaction of "A11" with the following amines

benzylamine,
methylamine,
10 ethylamine,

propylamine,

under standard acylation conditions gives the following N-acyl compounds
15
5-(2,4-dibenzyloxyphenyi)-1-[4-(benzylaminocarbonyl)phenyl]-1H-
pyrazole,
9-(2,4-dibenzyloxyphenyl)-1-[4-(methylaminocarbonyli)phenyl]-1H-
20 pyrazole,
5-(2,4-dibenzyloxyphenyi}-1-[4-(ethylaminocarbonyl)phenyl}-1 H-pyra-
zole,

5-(2,4-dibenzyloxyphenyl)-1-[4-(propylaminocarbonyl)phenyl}-1H-
C) 25 pyrazole.

The ether cleavage is carried out using hydrogen on Pd/C analogously to

Example 3. The following compounds are obtained

%0 5-(2 4-dihydroxyphenyl)-1-{4-(benzylaminocarbonyl)phenyl]-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-[4-(methylaminocarbonyl)phenyl]-1 H-pyra-
zole,
5-(2,4-dihydroxyphenyl)-1-[4-(ethylaminocarbonyl)phenyl]-1H-pyra-
35 :

Zole,



5- (2, 4-di benzyl oxyphenyl ) -1-[ 4- (propyl am nocar bonyl ) phenyl]-1 H 25

pyrazo
anal og

5-(2,4-di h

| e.
ousl

P 325N

The ether cleavage is carried out using hydrogen on Pd/C

to Exanple 3. The followi ng conpounds are obtai ned 30
%ﬁ"gl ) - 1- [ 4- (benzyl ani nocar bonyl ) pheny| | RGT/ERI) U6 7

5- (2, 4-di hydr oxyphenyl ) -1-[ 4- (et hyl am nG@ar bonyl ) phenyl ] -1 H pyra- zole,

5-(2, 4- di hydr oxyphenyl ) -1-[ 4- (et hyl am nocar bonyl ) phenyl]-1 H pyra- 35 tole,
WO 2006/ 018082 PCT/ EP2005/ 007657 -72

5- (2, 4-di hydr oxyphengl ) - 1-[4- (propyl am nocar bonyl ) phenyl ] -1 H-pyra- zole.

Srdinydiosypheryl s dpdpeapytamiopcatiaryhpheagl-dEkpyrat i ves
/| R _N\ OCkSSOCONNHN, RL I\ OH Il oooO I 15 RaRR
N-NF?ﬂe'N--N,N,ONN R2-NHS ~\ RRN~S\ + R2 OAS\ O- 20 O

Exanpl e 8 Synt het i %

_ R 10
RL O\
HO OH

\
I
OH

10
15
20

25

30

35

Example 8

Synthetic scheme for the preparation of sulfonamide derivatives

Preparation of 5-(5-aminosulfonyl-2,4-dihydroxyphenyl)-1-(2-chloro-
phenyl)-1H-pyrazole ("C3") |

8.1 18.0 g of 5-(2,4-dimethoxyphenyl)-1-(2-chlorophenyl)-1H-pyrazole
("B1"; obtainable analogously to Example 1) are added at -5° to 30 ml of
chiorosulfonic acid, and the mixture is stirred at room temperature for a
further 3 hours. The mixture is poured onto ice, the precipitated crystals
are separated off and washed with water, giving 23.6 g of 5-(5-chlorosul-
fonyl-2,4-dimethoxyphenyl)-1-(2-chiorophenyi)-1 H-pyrazole ("B2").

5
R

Oi



25 Preparation of 5-(5-am nosul fonyl 2, 4 d| hydroxyphenyl) 1 (2 chI or o-
phenyl)-1H pyrazole ("C3") 8.1 18.0 ¢ of

5- (2, 4-di met hoxyphenyl ) - 1- (2-chl orophenyl ) -1H pyrazole ("Bl' ; obtai nable
anal ogous| WO 20pMEe? e 1) are added at -5 to 30 nl of 3IECIHERIMNGAETEDONI C
acid, and the m xture is stirred at roonygenperature for a further 3 hours.
The m xture is poured onto ice, the precipitated crystals are separated off
and washed with water, giving 23.6 g of 5-(5-chlorosul -

fonyl - 2, 4- di met hoxyphenyl ) - 1- (2- chl or ophenyl ) - 1H- pyrazole ("B2"). 35 WD
2006/ 018082 P@I2 EIZZI)&BOD@BEWamrﬁ&@ sﬁl@ﬁn@reddchdﬁ%emtem;mrammltd on are
added at roomtenperature to tion of 413 of in5m of dry

met hanol . The &§dliigreof 413.91mg PécB Ié‘r51mj)ﬁ’f d%ﬁ‘ﬁﬂ@ﬂ%-f@ W”FIHIEI iSof the
sol vent. s eupyeso kAGHT SEkPlaeldl NGRS ELRe & SHRTGE b ek

washed with

5-(5- I I 1 I
O “ﬁﬁéﬁﬁ'@a‘? R S S i e

(2- chl or opheny- ()S—ammqs;aﬁanw%4(dlmztl)oxypbeaylm-14(§ecrnigrqmen@|) 1 Fopyra#iadg ol ved in
5 m of dichl d t th t

cool ed to - 20 LGS oAy BF YRERCt BBrArOSB-IRNY rf e DEReREN 5T owi v
dded d i t dth t t d at
Foom t enper at 24T e et Hariedle CCRIE U™ e Xture 15 cooled 1o 20

and nethanol and finally one drop of water are added dropw se. The sol vent

is renovigd at roomtenperature, and the residue is dissolved in 2 m of
net hanol . 20 &pardRC g ofi'q1: a&%dlsg‘owdiné '@bpﬁ‘ﬁ‘ﬁh@yo’ﬁém@ed#m@r@mbi Fl ash

) S A 7 O 45 o e 7
1 mi of boron tribromide is then slowly added dropwise using a syringe via

a septum, and the mixture is stirred at room temperature for a further 16

15 hours.
The mixture is cooled to -20°, and methanol and finally one drop of water
are added dropwise. The solvent is removed at room temperature, and the
residue is dissoived in 2 ml of methanol.

20 Separation via a 130 g RP-18 column by means of a CombiFlash COM-
PANION instrument gives 122 mg of "C3", retention time [min] 0.837,
M+H" [m/e] 366.79.

@ 25 Analogous reaction of "B2" with

N-ethyl-N-methylamine,
N,N'diethylamine,
piperidine,

30 aniline,
2-fluoroaniline,
3-flucrcaniling,
4-fluoroaniline,
3-aminopyridine,

35 3-hydroxymethyipiperidine,

N-benzyl-N'-methylamine,



N-ethyl -N -nethylam ne, N N -diethylamne, piperidine, aniline, 30
2-fluoroaniline, 3-fluoroaniline, 4-fluoroaniline, 3-am nopyridine, 35
3- hydr oxynet hyl pi peri di ne, N-benzyl-N -nethyl ami ne, WO 2006/ 018082
PCT/ EP2005/\0 287018087 4- N, N' - di net hyl anmi ne, N-(2- hydr oxy eREI/EP2004/007657
met hyl am ne, N-cycl ohexyl - N -net hyl am neg4- 5 3-net hyl am no- 1, 2- pr opanedi ol ,
N- but yl - M et hyl am ne, N-propyl-N -nethyl am ne, N-(2-cyanoethyl)-N
met hyl am ne, N-isopropyl - M net hyl am ne, 10
N, N - di net hyl - 2- met hyl am noacet am de (sarcosi ne-N, N-di met hyl - am de),
2- hydr oxynet hyl pi péN glimethytaroinghol i ne, 15
2- (N, N - di et hyl am t hyl ) pi i di ne, . 1-nethyl pi i ne, t hyl am ne,
2 e A YRR AT Wiy ki V! P1 perazine.  methyl ani ne
N-cyclohexyl-N"-methylamine,
3-methylamino-1,2-propanediol,
N-butyl-N-methylamine,
N-propyl-N-methylamine,
N-(2-cyanoethyl)-N"-methylamine,
N-isopropyl-N-methylamine,
10 N, N-dimethyl-2-methylaminoacetamide (sarcosine-N,N-dimethyl-
amide),
' 2-hydroxymethylpiperidine,
morpholine,
15 2-(N, N-diethylaminomethyl)piperidine,
1-methylpiperazine,
methylamine,
4-aminopyridine
20
gives the compounds
5-[5-(N-ethyl-N"-methylaminosulfonyl)-2,4-dimethoxyphenyl]-1-(2-
chlorophenyl)-1H-pyrazole,
O 25 5-[5-(N,N-diethylaminosulfonyl)-2,4-dimethoxyphenyl]-1-(2-chloro-
' phenyl)-1H-pyrazole,
5-[5-(piperidine-1-sulfonyl)-2,4-dimethoxyphenyi]-1-(2-chlorophenyl)-
1H-pyrazole,
20 5-[5-(N-phenylaminosulfonyl)-2,4-dimethoxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole,
5-{5-[N-(2-fluorophenyl)aminosulfonyl]-2 4-dimethoxyphenyl}-1-(2-
chlorophenyl)-1H-pyrazole,
5-{5-[N-(3-flucrophenyl)aminosulfonyl]-2,4-dimethoxyphenyl}-1-(2-

35 chlorophenyl)-tH-pyrazole,



gi ves the conpounds
5-[5-(N-ethyl -N -net hyl am nosul f onyl ) - 2, 4- di net hoxyphenyl ] - 1- ( 2-
chl orophenylz) 1 H pyrazole, 25
[5- (N, N -WipPe nosul fonyl ) - 2, 4- di net hoxyphenyl | - 1- (BCHEPYP¥UOTHHeny| ) - 1
pyrazol e, -75-
[ 5- (pi peridi ne-1-sul fonyl) -2, 4-di net hoxyphenyl ] - 1- (2-chl orophenyl )- 1
pyrazol e, 30
5-[5- (N- phenyl am nosul fonyl ) - 2, 4- di net hoxy henyl ]-1-(2-chl oro- phenyl)-
H pyrazol e, 5-{5- [Nﬁ—Wﬂﬂr&h@mm@n)d)am: omH;a ?mﬂetfmxvﬁhﬁ@ydkﬂﬁényl }- 1 (2-
chl or ophenyl) raz N- ( 3-fl uor ophenyl ) am nosul f onyl j -
4- di nmet hoxyphe%ﬁ??%‘ef'ﬂ? 1%(3p¥’r 8 phenyl) - 1H pyrazol e, WO 20061018082
PCT1EP20051007657 545 ridin-3-yl am o ifony}-2.4-dimethoxyphenyl}-1-02-
5-{5-[N-(4- fuorophe—g FV(%/nosu u Jl et hbxyphéyrﬁl yf &
chl or ophenyl) dﬂdﬁqpheagbﬂé'l-PYrazcle
5-{5-[ N ri din-3-yl)am nosul fon di met hoxypheny
chl{ or E)pheﬁg;l ) - 1H— Y‘%L%hgdroxymetmxplpendme 1—suifony1¥8 4- dlm thoxyp%'\enyl] 1-

5-[5-(3- hydrox(%naﬂglﬁ ggH‘”-Bﬁra]zofé“ fonyl) -2, 4-di met hoxyphenyl ] - 1-
pyfr

(2-chl or opheny

5-[5- (N-benzyl - v bz plog U anirbshifoh 6X¥dhér1y@]2‘r ~(2-
chl orophenyl ) -1 H-p razol e, 10 5-15- (NN di net I'am nosul fonYI

4- di met hogtheCPNﬂJTIO enyl:}-%hpw@cxolephenyl )-1 Hpyrazol e,
5-[5- (N hyd | 4-d -
ph[enyl(] (1 (2%[1?3%%@“ %m%@v@&ﬂ o L—Brllydee%hoxyﬂhré%g( “f-{2-chloro-

5-[5-(N-cycl OWFH@H @m nosulfonyl) 2, 4- di net hoxyphenyl ] - 1-
yl) %zc} e, 5-[5-(N(2,

(%gghl or ophen
hydr oxypr opyl )5—[&5 (Nﬂﬂ#fwldamﬂyeﬂagd) Nomethylaminabuifeniph-2,4-dimethoxy-
phenyl]-1-(2-chlorophenyl)-1H-pyrazole,

5-

H-
5-
H

15 5-[5-( N-cyclohexyl-N“methylaminosulfonyl)-2,4-dimethoxyphenyl]-1-
(2-chlorophenyl)-1H-pyrazole,
5-[5-(N—(2,3—dihydrokypropyl)-N‘-methylaminosulfonyl)—2,4-dimeth—
oxyphenyl]-1-(2-chiorophenyl)-1 H—pyrazole,
20 55-(N-butyi-N'-methylaminosulfonyl)-2, 4-dimethoxyphenyl]-1-(2-
chiorophenyl)-1H-pyrazole,
5-[5-(N-propyl-N"-methylaminosulfonyl)-2 4-dimethoxyphenyll-1-(2-
chiorophenyl)-1H-pyrazole,
25 5-[6-(N-(2-cyanoethyl)-N"-methylaminosuifonyl)-2,4-dimethoxy-

phenyi]-1-(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-isopropyl-N'-methylaminosulfonyl)-2,4-dimethoxyphenyl]-1-(2-

chioropheny!)-1H-pyrazole,
5-{5-{N-(dimethylaminacarbonylmethyl)-N*-methylaminosulfonyl}-2,4-

%0 dimethoxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole,
5-[5-(2-hydroxymethylpiperidine-1-sulfonyl)-2,4-dimethoxyphenyl]-1-
{2-chlorophenyl)-1H-pyrazole,
5-[5-(morpholine-4-sulfonyl)-2,4-dimethoxyphenyl]-1-(2-chloro-
35

phenyl)-1H-pyrazole,



oxyphenyl ] -1-(2-chl orophenyl)-1 H pyrazole, 20
5-[5-(N-butyl -N -net hyl am nosul f onyl ) - 2, 4- di net hoxyphenyl ] - 1- ( 2-

chl or ophen - razol e,

5-[5-(N-pr éﬁélzg%"“ﬁ%ﬁyl am nosul fonyl) - 2, 4- di net hoxypheny| FCHER2805/007657

chl orophenyl)-1 H pyrazole, 3 25 -76 -
5-[5-(N—(2-cyanoethy|)-N'nethylaninosulfonyl)-2,4-dinethoxy-
phenyl]-l-(2-ch|orophenyl) 1H pyrazole, 5-[5-(Nisopropyl-

met hyl am nosul f onyl 4-di met hoxyphenyl]-1-(2- chlorophenyl)-1 H pyrazole,
30 5-{5-[N-(di net Ear( Nr@h%thbl@nvnmeml)plperm@ﬂhmwmwgtawmeqh2 4-

gi [n;t ?gxﬁsgfgy@&@{l'ﬁbﬁﬁgé hen QUT]’W) Wra OIAfedl met hoxyphenyl] 1-

(2-chl or ophenyl ) - I5t& ﬁw,g; erazin-d-y)sulfony(.2.4-di A-(2-
5-[5- (nmor phol i ne-4-sul f onyl 6'? azln So“xy"SP{éz Ime ?%?%];13(2

phenyl ) - prrdﬂmophem)-z@ﬂﬁymemz PCT/ EP2005/ 007657 76 5- f

5-12-(NN’-di ethyl a norreth |per|d| yl ] sul fon t h-
oxyphenyl | - 1- ( 2- Ch;%’-‘ -GBS an{ pﬁlﬁ{ﬁr}yi é-dlmethoxyp%enyl] 1-(2-cr“gro-

5-15-(1-net hyl | [1-2,4-dineth h I 1-(2- 5
55 L el ARty el sulfory1 -2, i et hoxypheny ] - 1-

5-[5- (N-met hyl am n®$sIAqpytidind tdm@mm@@wﬁ]m&hﬁ {-(Rhenyl)-1

H pyrazol e, 5-{5- Rﬁ([ qIﬂyl n- 4-‘9) am nosul T onyl ] 4 g?ﬁi% ho}gyrghenyl} 1-(2-
chl or ophenyl ) d’llmﬁaﬂm'*é'l-l)lﬁzalﬁi et her cleavage thereof gives the
conpound¥l 5-[5-(N-et hyl - M net hyl ani nosul fonyl ) - 2, 4-di hydr oxyphenyl ] - 1- ( 2-
chl orophenyl ) - 1H pyrazol e; retention time [mn] 1.367, MtW[nl e] 408.88; 15

5-[5- (N-M di ety afFeh efedvhgthareds givésthdicepigay! 1 - 1- (2-chl oro-
Q 5-5-(N-ethyl-N'"-methylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-
chlorophenyl)-1H-pyrazole, retention time [min] 1.367, M+H" [m/e] 408.88;
15 5-[5-(N-N"-diethylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazoie, retention time [min] 1.468, M+H" [m/e] 422.90;
5-[5-(piperidine-1-sulfonyl)-2,4-dihydroxyphenyl]-1-(2-chlorophenyl)-
1H-pyrazole, retention time [min] 1.558, M+H" [m/e] 434.91;
20 5-{5-(N-phenylaminosulfonyl)-2 4-dihydroxyphenyl}-1-(2-chloro-
phenyl)-1H-pyrazole, retention time [min] 1.620, M+H" [m/e] 442.89 and
5-[5-(N-phenylaminosulfony!)-2-hydroxy-4-methoxyphenyl]-1-(2-
chlorophenyl)-1H-pyrazole, M+H" [m/e] 456.92;
25 5{5-[N-(2-fluorophenyl)aminosulfonyl]-2,4-dihydroxyphenyl}-1-(2-

O

chlorophenyl)-1H-pyrazole, retention time [min] 1.475, M+H" [m/e] 460.88;
5-{5-[N-(3-fluorophenyl)aminosulfonyl]-2,4-dihydroxyphenyl}-1-(2-

chiorophenyl)-1 H~pyrazol'e, retention time [min] 1.502, M+H" [m/e] 460.88;
5-{5-{N-(4-fluorophenyl}aminosulfonyl}-2,4-dihydroxyphenyl}-1-(2-

%0 chlorophenyl)-1H-pyrazole, retention time [min] 1.478, M+H" [m/e] 460.88;
5—{5—[N—(pyridin-3-yt)aminosu!fonyl]-z,4-—dihydroxyphenyl}-1 -(2-chloro-
phenyl)-1H-pyrazole, retention time [min] 0.923, M+H" [m/e] 443.99;
5-[5-(3-hydroxymethylpiperidine-1-sulfonyl)-2,4-dihydroxyphenyl]-1-
35

(2-chlorophenyl)-1H-pyrazole, retention time [min] 1.176, M+H" [m/e]
464.94 and



phenyl)-1 Hpyrazole, retention tinme [mn] 1.468, MtH fnle] 422.90;
5-[5-(pi peridine-1 -sul fonyl)-2,4-di hydroxyphenyl]-1 -(2-chlorophenyl) 1
H pyrazole, retention tine [m n] 1.558, MHH [nie] 434.91; 20

5-[5- (N phéﬁ?lzﬁ‘}ﬂﬂﬁ%@ll fonyl) -2, 4- di hydr oxyphenyl ] - 1- ( 2- chPGHBP20pHTGT) - 1
H pyrazole, retention tine [m n] 1.620, -ifyH [me] 442.89 and

- [ 5- (N- phenyl am nosul f onyl ) - 2- hydr oxy- 4- net hoxyphenyl ] - 1- ( 2-

hl or ophenyl ) -1 H-pyrazole M-H [rﬂe] 456.92; 25

{5-[N-(2-fluorophen gam nosul fonyl ] - 2, 4- d|h dr oxyphenyl } - 1- ( 2-

n %

f

5

chlo

5-{5-

chl orophenyl )-1 H9{ rqnomgtranlﬂ!pendrneﬂ‘espiﬂ@mw)-z gibydiasyphenyle] -(260. 88;
5-{5-TN-(3-fl I h [}-1-(2

ch orE)ph(enyI )u rlgfogglpéyé-ﬂg} B?%%BI%M'H]' 'ZFWQ] g?r?#%r ixéBZGn?\l/ﬁL [Eﬂe] 460. 88;
30 5-{5-[N-(4-fl a - (o2

ohl o ophenyl )1 Hr e me AR S osL Ry AT HRIIBREhILIZEZ, o 66
5-{5-[ N épyrl cbhiemphbmwmm{}pyxlaiorwIréetex?ttléndlllrrt’e/ﬂmnwmﬂﬁM-l}H*ﬁI{MIé} 410 860-

phenyl ) -9H pyrazole, retention tinme [mn] 0.923, MtH [nle] 443.99;
5- [ 5- ( 3- hydr 0x8bt hyl pi peri di ne- 1- sul fonyl ) - 2, 4- di hydr oxyphenyl ] -1 35

(2ot oropnery ) LSS SRR LR P otk i bR 40494

5-[5- (3—bronvnfl(i%hmrwﬁe@mwlpﬁaﬁ@nyI) 2, 4- di hydr oxyphenyl ] - 1- (2-
chl or ophenyl ) - 1H- p razol e, fmel 527.84,
5-[5- (N-benzyl - -HWMﬂ:meﬂmlammplsytfqnw)ﬂmsidwdmmhewlm y2¢cchlero-

R e TPttt Atk Leﬁ;f’] 8
S5 (1 N 6oty B RO PR AP BOAE P A SRt o
ph nyl)-1H pyr;a‘zenye] 1-(2?:Iammplnenyt)¥$HEwraiolé %?léntld#tﬂne[[n'hle]H 393, I9I5H
5-15-(N-(2- brom)et é/ )7 N - et hyl am nosul fonyl ) -2, 4-di hydroxy
15 5-[5-(N-cyclohexyl-N-methylaminosulfonyl)-2,4-dihydroxyphenyl]-1-
- (2-chlorophenyl)-1H-pyrazole, retention time [min] 1.738, M+H" [m/e]
462.97;
545-(N-(2,3-dibromopropyl}-N"-methylaminosulfonyl)-2,4-dihydroxy-
- 20 phenyl]-1-(2-chlorophenyl)-1H-pyrazole, retention time [min] 1.694, M+H"
fm/e] 580.70;
S-[5-(N-butyl-N"-methylaminosuifonyl)-2, 4-dihydroxyphenyl}-1-(2-
chlorophenyl)-1H-pyrazole, retention time [min} 1.665, M+H" [m/e] 436.93;
25 5-[5-(N-propyl-N-methylaminosulfonyi)-2,4-dihydroxyphenyl]-1-(2-

O

chlorophenyl)-1H-pyrazole, retention time [min] 1.511, M+H" [m/e] 422.90;

5-{5-[N-(2-cyanoethyl)-N"-methylaminosulfonyl]-2,4-dihydroxyphenyl}-
1-(2-chlorophenyl)-1H-pyrazole, retention time [min] 1.271, M+H" [m/e]
433.89;

%0 5-[5-( N-isopropy!-N-methylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-
chiorophenyl)-1H-pyrazole, retention time [min] 1.412, M+H" [m/e] 422.90;
5-{5-[N-(dimethylaminocarbonylimethyl}-N-methylaminosulfonyl}-2,4-
dihydroxyphenyi}-1-(2-chlorophenyl)-1H-pyrazole, retention time [min]
35

1.044, M+H" [m/e] 465.93;



phenyl ] -1- (2-chl orophenyl )-1H pyrazole, retention time [mn] 1.483, MH
[mel 487.78; 15

5-15-(N-cycl oheﬁy - met hyl am nosul fonyl ) - 2, 4-di hydroxyphen

(2- chl or oph¥?P9 0jl_i“i'—f)yrazol e, retention time [nin] 1.738P QPW‘BPW
462.97; 5-[5-(N-(2,3-d ibronopropyl)-N ~mg-hyl am nosul fonyl)-2,4-d i hydroxy-
20 phenyl ]-1-(2-chl orophenyl)-1H pyrazole, retention tine [m n] 1.694, M-H+
[me] 580.70;

5-[5- (N-butyl -N -net hyl am nosul f onyl ) - 2, 4- di hydr oxyphenyl ] - 1- ( 2-

chl or ophenyl ) - 1H @f%@hydrqumﬂnylplpeﬂdm-l W%PHW)-Q%QIHWFOXWEBYIMB6 93;

25 5-[5-(N-pro - met hyl am nosul f on 2,.4-di hydr.o 1] -

chl or ophenyl ) - @y?iﬂ' Qfﬁ‘yé'l Y %r{e{qr&ggn[tm%i %?giwllﬁﬂx %"r’é] 422. 90;
5-{5-[N-(2- cya&g;f yI ) - Mret hyl am nosul fonyl ] - 2, 4- di hydr oxyphenyl } -

1- (2-chl or ophenyl’)-1H pyrazole, retention tine [min] 1.271, M:H+ [me] 30

433.89; _5-[5-(MN |W(mpsphdﬁhem-bwlfwl)mslemmyursdxypﬁeﬁy!]iﬂ*(sthbomphenylb-] 1-(2-
chl oroph@nyl) H pyrazole, retention tine [mn] 1.412, MtH+ [nle] 422.90;
5-{5-[ N (di rretHijyaam{%@aﬂbonw met hyl ) - N - met hyl am i nosul fonyl ] -2, 4-

o ooy s PRNEB A RO oI 2 11 %5

5-[5-(2-hydro b f@r&ﬁm-@%ﬁmloﬁhéﬁwm’mpﬁaﬁolé' Méﬁmm@mr}r 1-
(2-chl or ophenyl yrazole, retention tine [mn 159 [ e]
464.94: 5 1250 M+H [mie] 517.80 and

W E?é?‘é?%hihh”é Iyt aBut s pa Zebrbny | - 2,
4 i) Rﬁﬂ:o?y é}igypélgngﬁ t‘i-eﬁ@@ﬁ‘ibﬂﬁ) y?l-‘ﬂété?&lgll e, retenti Or_] time [m n]
5-{5-[2-(N,N-diethytaminomethyl)piperidin-4-yl}sulfonyl}-2,4-di-
hydroxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole, retention time [min] 0.967,
15 M+H* [m/e] 520.06;
5-[5-(1-methylpiperazin-4-yl)sulfonyl}-2,4-dihydroxyphenyl}-1-(2-
chlorophenyl)-1H-pyrazole, retention time [min] 0.848, M+H" [m/e] 449.93;
5-[5-(N-methylaminosulfonyl)-2,4-hydroxyphenyl]-1-(2-chlorophenyl)-
20 1H-pyrazole, retention time [min] 1.011, M+H" [m/e] 380.82;
5-{5-[N-(pyridin-4-yl)aminosulfonyi}-2,4-dihydroxyphenyl}-1-(2-chloro-
phenyl)-1H-pyrazole, retention time [min] 0.784, M+H" [m/e] 443.88.

95 The compounds

5-[5-(N-propyl-N*-methylaminosulfonyl)-2,4-dihydroxyphenyl}-1-(2-
methylphenyl)-1H-pyrazole, retention time [min] 1.441, M+H" [m/e] 402.48;

5-[5-(N-propyl-N"-methylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-
fluorophenyl}-1H-pyrazole, retention time [min] 1.395, M+H" [m/e] 406.45,

30
are obtained analogously
Example 9

35

Analogously to Example 8, reaction of 5-(5-chlorosulfonyl-2,4-dimethoxy-
phenyl)-1-(2-methylphenyl)-1H-pyrazole ("D1")



10 5-{5 I N-(2-hYdroxYethYl)-N (2-bronoethYl)am nosul fonYIlI-2-hYdroxY-

4- met hoxyphenyl } - 1- (2- chl or ophenyl ) - 1H pyrazol e; 5-{5-[2-(N,

N -di et hyl am nonet hyl ) pi peri di n-4-yl]sul fonyl }-2, 4-di

hydr oxypheﬁyplzgqﬁm(l@{séhl orophenyl ) - 1H pyrazol e, retenti on R¢HEPORIHT6Y. 967,

15 MtH+ [mle] 520. 06; -79 -

5-[5-(1- net hyl pi perazi n-4-yl)sul fonyl]-2, 4-di hydr oxyphenyl ] - 1-( 2-

chl orophenyl ) - 1H pyrazol e, retention time [mn] 0.848, MrH+ [me] 449.93;
5-[5- (N-net hyl am nosul fonyl) - 2, 4- hydr oxyphenyl ] - 1- (2- chl or ophenyl) 20 1

H pyrazole, rev#mtion tinme [min] 1.011, M+H+ (me] 380.82;

5-{5-[ N-(pyridi n4%¥[1r3 am nosul fonyl ] -2, 4-di hydr oxyphenyl } - 1-(2-chl or o-

phenyl ) - 1H pyr azol¥ W&t ention time [nmin] 0.784, MrH+ [nfe] 443.88. 3 25 The
conmpounds  5-[5-( I%é?{zg%my' - met hyl am nosul fonyl ) - 2, 4- di hydr oxyphenyl ] - 1- ( 2-
met hyl phenyl )-1 Hpyrazole, retention time [mn] 1.441, MrH+ [ e] 402.48;
5-[5-( N-hgropyl -N N ayethpianosel f onyl ) - 2, 4-di hydr oxyphenyl]-1 -(2- 30

fl uorophenyl)-1 Hpyrazole, retention tinme [mn] 1.395 MH+ [nle] 406. 45,
are obtained anal F§BYW8MNExanpl e 9 35 Anal ogously to Exanple 8, reaction of
5- (5-chl or osul foné’%@é‘t’é@?—i met hoxy- phenyl) - 1-(2- et hyl phenyl ) - 1H pyrazol e
("D1") WO 2006/01 / EP2005/ 007657 -79- with aniline, benzylanmne, 5
N, M di et hyl am ne, ethylam ne, ammonia, gives the conpounds 10

gives the compounds
10

- 5-[5-(N-phenylaminosulfonyl)-2,4-dimethoxyphenyl}-1-(2-methyl-
C phenyl)-1H-pyrazole, |
5-[5-(N-benzylaminosulfonyl)-2,4-dimethoxyphenyl]-1-(2-methyl-
15 phenyl)-1H-pyrazole, |
5-{5-(N,N"-diethylaminosulfonyl)-2,4-dimethoxyphenyl}-1-(2-methyl-
phenyl)-1H-pyrazole,
5{5-(ethylaminosulfonyl)-2 4-dimethoxyphenyl]-1-{2-methylphenyl)-
20 1H-pyrazole,
5-{5-(aminosulfonyl)-2,4-dimethoxyphenyl}-1-(2-methylphenyl)-1H-

pyrazole,

25 and ether cleavage thereof gives the compounds

5-[5-(N-phenylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-methyt-
phenyl)-1H-pyrazole, retention time [min] 1.438, M+H" [m/e] 422.47 and
5-[5-(N-phenylaminosuifonyl)-2-hydroxy-4-methoxyphenyl]-1-(2-

30 methylphenyl)-1H-pyrazole, retention time [min] 1.662, M+H" [m/e] 436.50;
5-[5-N-benzylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-methyl-
phenyl)-1H-pyrazole, retention time [min] 1.483, M+H" [m/e] 436.50 and
5-[5-(N-benzylaminosulfony!)-2-hydroxy-4-methoxyphenyl]-1-(2-
35

methylphenyl)-1H-pyrazole, retention time [min} 1.702, M+H" [m/e] 436.50;



5-[5- (N-phenyl am nosul fonyl) - 2, 4- di met hoxyphenyl ] - 1- (2- net hyl - phenyl)-1

H pyrazol e, 5-[5-(N-benzylam nosulfonyl)-2, 4-di net hoxyphenyl ]-1-(2-nethyl -
15 phenyl)-1H pyrazol e, 5-[5-(N, N =diethyl am nosul fonyl) -

4- di met hoxy¥REMFOI8%2 (2- net hyl - phenyl ) -1 H pyrazol e, PCHER0SI007657

5-[5- (et hyl am nosul fonyl ) - 2, 4- di net hoxypi@@nyl ] - 1- (2- net hyl phenyl )- 20 1

H pyrazol e, 5-[5-(am nosul fonyl ) - 2, 4- di net hoxyphenyl | - 1- (2- met hyl phenyl ) -1
H pyrazole, 25 and ether cleavage thereof gives the conpounds

5-[5- (N-phenyl am nosul f ony| )-2 4- di hydr oxy ihené ]-1-(2-nethyl -

phenyl ) - 1H pyr az ol Z{5{¥rdict! am'n@swfﬁnvﬁ ydnwwh?wlb] ~(2apethyl-and 30

et byl phonyl ) R0 LIS Ie S s VAT Ih (Ao, 888 1Rk AER 489756 so.
5-(1 benzy! am nossamididnbS T RSHb Aicnamidenyaed ) 1

razole, retention tinme [mn 436

l(Nh engl!ﬁ!ﬁ&ﬁﬂlﬂfﬂ@ﬁﬂﬂﬂ?ﬁﬂ?rm@?mecﬁmﬂﬁem JM1H{ pm/e3416.51; 6. 50
n r en

006/ 018082 PCT/ &%&éﬁﬂéﬁg@%m onyl)e %{gﬂ"%!@m]wghenyﬁ -w—metLWpﬁLnyl?

|

y

hyl h
F; {H?[)nyrazg:iy;, r%%re??l gg‘l%%ﬁmg ?2%/ I‘hQ‘%’ frﬁ/ﬁl@?[ﬁn%%?nqmz 48 and
I(N N - di et hyﬁﬁn(emyldnﬁmosmﬂoraﬂ)hzfdmm%mthmmmwlﬂ Eﬂrr(eﬂw;ﬂ-
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p
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t
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yl phenyl ) - 1H—p¥razole retention time [mn

(et hyl ani PRESM )r-Uri;nY}’a@lar fiﬁtmid-‘rfb&mﬁr{wm liﬁ (M*Het[m{ﬂ]

5-

5| yEthyFamr rosurtangr vtz dhier o enlt et 1+
henyl') - pyr;@yfrah@re FRERIGA Bmel [miR] 1.578] MHHE 38ve] 84638 ghal 388, 46; 10 5-[5
@nosul fonYl)-2,4-di hydr oxYPhe‘r.lﬁm 1- (2- met hYl phenYl)-1 H

5—[5 -(aminosulfonyl)-2-hydroxy-4-methoxyphenyl]-1-(2-methyl-
phenyl)-1H-pyrazole, retention time {min] 1.864, M+H" [m/e] 360.40.

y
5-
h
2
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n
5-
h me] 416.51;
5-
p
5
n
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p
(
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Example 10
General scheme for the preparation of iodine compounds of the formula |
20
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!
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Preparation of 5-[5-iodo-2,4-dihydroxyphenyl]-1-(2-chiorophenyl)-1H-pyra-

35
zole:



pyrazole, retention tinme [mn] 1.573, MrH+ [nfe] 346.38 and 5-[5-(am

nosul f onyl) - 2- hydr oxy- 4- net hoxyphenyl ] - 1- (2- met hyl - phenyl) - 1H pyrazol e,
retention ti meg& ?P]" 1.864, M+H [nfe] 360.40. 15 Exanple 10 General schene
for the pr e‘l‘igr2 6/03%083f | odi ne compounds of the fornula | PECHEBROSSARES? ~0 |
\OON 250 0OHR NNI I N O30 10-1-1 Preparation of

5-[ 5-i odo- 2, 4-di hydr oxyphenyl ] - 1- (2-chl or ophenyl )-1 H pyra- 35 tole: WO
2006/ 018082 PCT/ EP2005/ 007657 -81 10.1 63.45 g of iodine and subsequently

88.57 g of Selectfluor are added at roomtenperature to a solution of 90.
g of 2, 4-di metHdyad#l.- 45 gnideding and sutsequentiy 88thg of Seéectfm arge m xture

cryetal |1 sat | ARG BrivarallRgid a TRTFTBLIG o §F5 A dReRSyaceto-
2, 4- di net hox LA of "E1"
2nd 500 of TTRFRARE. 5P gf?rgérﬁgnglahd tﬁ%{ﬁ gl ﬁféfafl@@gg(um for

16 hours_on a Mtkmursdbanmrﬂ:nonalfWerl&Opmki\mwstallsahe:pam 400 oflfaf 100 M of

MIB ethe? are ad ed, and the cr¥§
methanol gives 166 g 0 4-d1methoxy-5 1odoacetophenone ("E1").

10.2 A mixture of 18.3 g of "E1" and 50 mi of N,N-dimethylformamide di-
methyl acetal is refluxed (170°) for 16 hours on a water separator. The

10 solvent is separated off, 100 ml of MTB ether are added, and the crystals
are separated off, giving 15.5 g of (E)-3-dimethylamino-1-(5—iodo—2,4—di—

methoxyphenyl)propenone ("E2").

15 10.3 A solution of 8.05 g of "E2" and 4.0 g of (2-chlorophenyl)hydrazine
hydrochioride in 50 m! of ethanol is refluxed for 16 hours. The reaction
mixture is purified by chromatography (1SC0O/330 g column; petroleum
ether/ethyl acetate: 10/90 to 1/1), giving

20 8.4 g of 5{5-i0do-2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole
("E2a"). |
Ether cleavage thereof using boron tribromide gives 5-[5-iodo-2,4-di-
hydroxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole.

Analogous reaction of "E2" with
(2-fluorophenyhhydrazine
gives the compound
5-{5-iodo-2,4-dimethoxyphenyli]-1-(2-flucrophenyl)-1H-pyrazole
("E3a")

and ether cleavage thereof gives

30

5-[5-iodo-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-1H-pyrazole

("E3"), M+H* [m/e] 397.16.
35



are separated off, giving 15.5 g of (E)-3-di nethyl am no-1-(5-iodo-2, 4-di -

nmet hoxyphenyl ) propenone ("E2"). 15 10.3 A solution of 8.05 g of "E2" and 4.0
g of (2-chlorophenyl)hydrazine hydrochloride in 50 M of ethanol is
refluxed faYO2@6MBUBE. The reaction mxture is purified BGI/ERIPEMATGHr aphy
(1'SCO' 330 g colum; petroleum ether/ethgh _acetate: 10/90 to 1/1), giving 20
8.4 g of 5-[5-iodo-2, 4-dinethoxyphenyl]-1-(2-chlorophenyl)-I|H pyrazole
("E2a"). Ether cl eavage thereof using boron tribrom de gives

5-[5-io0do- 2, 4-di - hydroxyphenyl]-1-(2-chl orophenyl)-1 H pyrazole. 25

Anal ogous rea(Ex'gggl@fﬂ' E2" with (2-fluorophenyl)hydrazine gives the
corrpound 30 5-[5-10do-2, 4-dinethoxyphenyl]-1-(2-fluorophenyl)-1 H pyrazole
("E3a") and ether cleavage thereof gives

5-[5-i odo- 2, 4- he 1- uor en azo E3"), M+H.
[me] 397. 16 %‘%&%ﬁ)%&%@pﬁéﬂ?r #:59 6’??’8@%&%5 9%/ H}ﬂl&b}gl Gener al
schene for th@né)é,%ogrﬁé@pfé&t,oﬁormounds of the formula I means of Heck
reacti o R RL N 10 o

10

15

20

11-A
Preparation of 5-[5-carboxyethyl-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-

30
1H-pyrazole and 5-[5-methoxycarbonylethyl-2,4-dihydroxyphenyl]-1-(2-

fluorophenyi)-1H-pyrazole:

11.A1 A mixture of 1.061 g of "E3a", 250.29 mg of ethyl acrylate, 0.7 ml
35 oftriethylamine, 22.45 mg of palladium(ll) acetate (47% of Pd), 30.74 mg
of tri-o-tolyiphosphine and 5 mi of acetonitrile is irradiated in the micro-



ISRLNRLN\ NNf R 0OOOOHOOH I I 20RRr R RT N\ RLNNNN RL'
HOOH 0 25 i 11-A Preparation of 5-[5-carboxyethyl-2,4-di hydroxyphenyl]-1
-(2-fluorophenyl)- 30 1H pyrazol e and

5-[ 5- net hoN@éﬁ $482t hyl - 2, 4- di hydr oxyphenyl ]-1-(2- fl uoPCHEEI$/§07¢57

H pyrazole: 11.A 1 A m xture of 1.061 g-@3 . 'E3a", 250.29 ng of ethyl
acrylate, 0.7 m 35 of triethylamne, 22.45 ng of palladiun(!!) acetate
(47% of Pd), 30.74 nmg of tri-o-tolylphosphine and 5 ml of acetonitrile is
irradiated in the mcro WO 2006/ 018082 PCT/ EP2005/ 007657 -83 wave for 30

m nut es at 1608ave fdrdthminudesndt#d0t d dbene sarddeshtorthetreaetion minitate, i s
extracted a nu i The or hase.is,  dried and

evapor at ed. Th@'ﬁ&d@%&é@n@aﬂﬁégpéﬁéﬁ@“@ﬁ MW&W%%P-A%OEQW‘%@@%'SQ col um;

B 5 1o (21| (e cfisBoratey, THelpfogiult o pprfiet! BenSiataong) ey ot e

(EE4) aSS I son@sC /40 grevlfrihZpetraletiimeethat/ethyd atstatd) 471 to 101 )Ogiviig \ O O
0.7 g of ethy! 3-{5-{2-(2-fluorophenyl)-2H-pyrazol-3-yl}-2,4-dimethoxy-
phenyllacrylate ("E4") as isomer mixture (E/Z) in the ratio 95/5;

10

O

"E4".

15
11.A.2 A mixture of 383 mg of "E4", 400 mg of 5% Pd/C (56% of water)
and 10 mi of THF is hydrogenated for 16 hours at 1.4 bar and room tem-
perature in a BUCHI apparatus. Removal of the catalyst and removai of

20 the solvent gives 398.4 mg of 5-[5-(2-ethoxycarbonylethyl)-2,4-dimethoxy-
phenyl]-1-(2-fluorophenyl)-1H-pyrazole ("E5").

11.A.3 Ether cleavage analogously to Example 8.3 gives a mixture of
C, . 25 73 mg of 5-[5-(2-carboxyethyl)-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-

1H-pyrazole, M+H™ [m/ie] 343.33

and 356 mg of 5-{5-(2-methoxycarbonylethyl)-2,4-dihydroxyphenyi}-1-(2-

fluorophenyl)-1H-pyrazole, M+H" [m/e] 357.35.

30

11.B

11.B.1 Analogously to Example 11.A.1, reaction of "E2a" with styrene

gives the compound 5-[5-styryl-2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-

1H-pyrazole ("E6"
35 Py ("E6")



15 11. A2 A mxture of 383 ng of "E4", 400 ng of 5% Pd/ C (56% of water) and
10 M of THE is hydrogenated for 16 hours at 1.4 bar and roomtem perature
in a BUCH apparatus. Renpoval of the catalyst and renoval of 20 the sol vent
gi ves 398. NQGUQef018182 5- ( 2- et hoxycar bonyl et hyf) - 2, 4- di met WXL/EP2005/007657

phenyl ]-1-(2-fluorophenyl)-1 H pyrazol e_@4E5"). 11. A 3 Ether cleavage

anal ogously to Exanple 8.3 gives a mxture of 25 73 ng of
5-[5-(2-carboxyet hyl) -2, 4-di hydr oxyphenyl ] - 1- (2-fl uorophenyl)- 1 H pyrazol e,
M-H+ [l e] 343.33 and 356 ng of

5-[5- (2- net hoxycar bonyl et hyl ) - 2, 4- di hydr oxyphenyl ] - 1- ( 2-

fl uorophenyl)-1H pyrazole, MHH [me] 357.35. 30 11.B 11.6.1 Anal ogously to
Exanpl e 11. A . 1, reactiongaf ™y E2a" t.h-ast yrene gives the conpound
5-[5-styryl -2, 4- dlnethox}-hd yl]- - chlorophenyl)- 35 1 Hpyrazole ("E6")
VD 2006/ 018082 PCT/ EP2005R007657 8NN "E6" 5 -0 01 11.6.2 Hydrogenation
of "E6" gives the conpound 5- H.-(Z ph:nyk t hyl"F6" 10

2, 4-di hoxyphenyl ] - 1- (2- chl orepti F=AH pyrazol e and et her cleavage

t hereof gives the conpound 5-[5- henyl et hyl ) - 2, 4- di hydr oxyphenyl ] - 1-
(2-chl or ophenyl ) - 1H pyr azol e™~¢ w¥rotime [mn] 1.872, MrH+ [ nf e]

391.87. 15 An anal ogous reaction gives the conpounds

5-[5-styryl -2, 4- dinethoxyphenyl] 1- (2-fluorophenyl)-1 H pyrazole, 20

hydrogenat i on H] §r2€ q—ly:?ro\gljgr%at?o of (|':26"pghi\?e {heet cgm&o cl4 S%WS r}lO)n('K/P tﬁ{fwl

10 2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole and ether cleavage

thereof gives the compound 5-[5-(2-phenylethyl)-2,4-dihydroxyphenyl]-1-
Y (2-chlorophenyl)-1H-pyrazole, retention time [min] 1.872, M+H" [m/e]
391.87.
15
An analogous reaction gives the compounds

5-{5-styryl-2,4-dimethoxyphenyij-1-(2-fluorophenyt)-1H-pyrazoie,

20 hydrogenation thereof gives 5-[5-(2-phenylethyl)-2,4-dimethoxyphenyl]-1-
(2-flucrophenyi)-1H-pyrazole, and ether cleavage thereof gives
5{5-(2-phenylethyl)-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-1H-pyrazole,
M+H" [m/e] 375.41.

(:) o5 The compound 5-{5-(2-phenyl-2-methoxyethyl)-2,4-dihydroxyphenyl]-1-(2-
fluorophenyl)-1H-pyrazole, M+H" [m/e] 405.44, is formed as by-product

during the ether cleavage.

Ether cleavage of 5-[5-styryl-2,4-dimethaxyphenyl]-1-(2-fluorophenyl)-1H-
30 pyrazole gives 5-[5-styryl-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-1H-

pyrazole, M+H" [m/e] 373.40.

35



(2-fluorophenyl)-1H pyrazol e, and ether cleavage thereof gives

5-[5-(2-phenyl et hyl) -2, 4-di hydr oxyphenyl ] -1-(2-fl uorophenyl)-1 H pyrazol e,
MtH [me] 375.41. The conpound

5- [ 5- ( 2- pheWP208/ U BRhoxyet hyl ) - 2, 4- di hydr oxyphenyl ] - 1- ( 2- FEBERIQYPEEHeny! ) - 1
H pyrazole, MtHW|[m e] 405.44, is forned8s- by-product during the ether

cl eavage. Ether cleavage of

5-[5-styryl -2, 4-di net hoxyphenyl ] - 1- (2-f | uorophenyl )-1H 30 pyrazole gives 5
[5-stYr!/1-2,4-di hvydroxYPhenYl] -1 -(2-fluorophenYl)-1 H pyrazole, MH,

[me] 373.40. B6OWD 2006/ 018082 PCT/ EP2005/ 007657 -85- 11.C 11.C. 1

Anal ly t 11. A,l ti f "E2a'. W - Vi . pyri.- di
ives the Lormblid BARaIoRatsy Yo EXBRIS 11 4 1 Apattion st Je 2a Wil yiEkpye: S

1- (2-chl h i ' EFE o _rddeidon2a Uit S US| 5%
Pl G a oa ol yorekives e G drid S0e-(iridind-JAneenibiRerBlypiehyiys! N0
5-{5-[ 2- L pyri dl42€hidrpphdnyi}-1 2 -pyrdzotet(MEXRYphenyl } - 1- (2- chl or ophenyl ) -

1H pyrazdl e and ether cleavage thereof gi yes t he conpound, 5-{5-[2-(pyri-
di n- 4-y1 ) et hyl 11.2.4-Rydrpgenaliomehyk 7 - usifie Sem PEophenialyst giveshasent, "re- 10

e comouna CEHY SBREPHID A Jhobyory Hingfdishnah P ibronhlny v
di hydr oxypheny} pi-phrézol6 Rinarathbeaiehyade thersobgiots theléoﬁhéoﬁh% _B?g_tpgwﬁ-

reaction of "E2a"™ 'with 2-vi %%rl di ne gi ves the conpound
= O

[ 2- (pyri di n- 2-giny4-yhethyl}:2.4 rephastygniA(2-chlorophemd-dbbHangeglelred pyra- 20
zole ("E80). \ tion time [min] 1.397, M+H' [mle] 392.86.
Q Ether cleavage of "E7" gives the compound 5-{5-[2-(pyridin-4-yl)vinyl]-2,4-

dihydroxyphenyi}-1-(2-chlorophenyl)-1H-pyrazole.

15
11.D
Analogous reaction of "E2a" with 2-vinylpyridine gives the compound 5-{5-
[2-(pyridin-2-yl)vinyl]-2,4-dimethoxyphenyl}-1-(2-chlorophenyl)-1H-pyra-

20  zole ("E8").
Hydrogenation and subsequent ether cleavage thereof gives the com-
pound 5-{5-[2~(pyridin-2-yl)ethyl]}-2,4-dihydroxyphenyl}-1-(2-chlorophenyl)-
1H-pyrazole, retention time [min] 0.702, M+H' [m/e] 392.86.

25

11.E
Analogous reaction of "E2a" with 4-fluorostyrene gives the compounds
5-[5-(4-fluorostyryl)-2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole
30 ("ES") and |
5-{5-1-(4-fluorophenyl)vinyl]-2,4-dimethoxyphenyl}-1-(2-chiorophenyl)-1H-
pyrazole.
Hydrogenation and subsequent ether cleavage of "ES" gives the com-
pound 5-{5-[2-(4-fluorophenyl)ethyl}-2,4-dihydroxyphenyl}-1-(2-chloro-

35 phenyl)-1H-pyrazole, retention time [min] 1.882, M+H" [m/e] 409.86.



Hydr ogenati on and subsequent ether cleavage thereof gives the com pound

5-{5-[2-(pyri
1H pyrazol e,
Anal ogous reg
5-[5-(4-f1 0¥
30 ("E9") and
I met hoxypheny
subsequent et
5-{5-[2-(4-fl

di n-2-yl)ethyl]-2,4-di hydr oxyphenyl }-1- (2-chl or ophenyl ) -

retentlon time [mn] 0.702, MrH+ [me] 392.86. 025 11.E
ction of "E2a" with 4- fluorostyrene gi ves the conpounds

SUKRIBNSE > 4- di met hoxyphenyl ] - 1- ( 2- chl or opheNGTEERREMRI6377 01 €

5-{5- [1 (4 fl uorophenyl ) vi-B88{ -2, 4-d

| }-1-(2-chl orophenyl)-1 H pyrazol e. Hydrogenation and
her cl eavage of "E9" gives the com pound

uor ophenyl ) et hyl ] - 2, 4- di hydr oxyphenyl }-1-(2-chl oro- 35

phenyl)-1 H pythFole, retention time [nmin] 1.882, MrH+ [nfe] 409. 86.

2006/ 018082 P
3-fluorostyre

/ P2005/ 00 657 Anal us rea

NAOPAUS [eaC lggrfg 528" w]1l11 f fiucros?y?one glvescthe compoun%% &

WO

"with

5-[5-(3-fl UOF0§J[W-(3’Jﬂho?os‘ﬂyr9l)@hfﬂh’ﬁém&whénﬂ}ﬁ%ZQJEHI%‘E:HBRWMH byrdzBl azol e

5 ("E10") and

5-{5-[ 1- éS f1 uBESRHemd ) vi nyl ] - 2, 4- di met hoxyphenyl} 1- (2-chl orophenyl)-1 H

pyr azol e

Hyd

Anal ogous reaction of "E2a" with 2-fluorostyrene gives the conpounds

5-[5- (2-f | uor oHygirogehatiort adtibedueitestiied cléatdges bf B 1Py thelcdmhpyr azol e

("E11") and
10

15
20
C 25
30

35

pound 5-{5-[2-(3-fluorophenyl)ethyl]-2,4-dihydroxypheny!}-1-(2-chloro-
phenyl)-1H-pyrazole, retention time [min] 1.895, M+H" [m/e] 409.86.

11.G

Analogous reaction of "E2a" with 2-fluorostyrene gives the compounds
5-[5-(2-fluorostyryl)-2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole
("E11") and

ST ol e remeBioeRayarssGrnierpprealy3Tini or o

com pound 5-{
10 phenyl)-1H é%gle retention tine [mn] 1. 895 MrH  fnie) 409. 86.

11. G
15

5-{5-{1 —(2-f|uoropheny[)vinyl]‘-2,4—dimethoxyphenyl}—1 -(2-chlorophenyl)-1H-

pyrazole.

Hydrogenation and subsequent ether cleavége of "E11" gives the com-
pound 5-{5-[2-(2-fluorophenyl)ethyl]-2,4-dihydroxyphenyl}-1-(2-chloro-
phenyl)-1H-pyrazole, retention time [min] 1.866, M+H" [m/e] 409.86.

11.H

Hydrogenation of 700 mg of "ES" in THF with addition of 1.8 g of 5% Pt/C
also gives, after 30 hours, complete dechliorination in addition to hydro-
genation of the double bond. Removal of the catalyst and removal of the
solvent gives 470 mg of 5-{5-{1-(4-fluorophenyl)ethyl]-2,4-dimethoxy-
phenyl}-1-phenyl-1H-pyrazole.

Ether cleavage thereof gives 5-{5-{1-(4-fluorophenyl)ethyl]-2,4-dihydroxy-
phenyl}-1-phenyl-tH-pyrazole, retention time [min] 1.874, M+H" [m/e]
375.41.



5-{5-[l -(2-fluorophenyl)vinyl]-2,4-dimethoxyphenyl}-1-(2-chlorophenyl)-1 H
pyrazol e. 20 Hydrogenati on and subsequent ether cleavage of "E11" gives the
com pound 5-{5-[2-(2-fluorophenyl)ethyl]-2.,4-di hydroxyphenyl}-1-(2-chloro-

phenyl) -1 retention time [mn] 1.866, MrH+ [ 4 .25 11. H
Hydr ogenat ﬁﬁ%@%ﬂ%@zm of "E9" in THE with addition of 1_@@”?9&@&%%6(;

al so gives, after 30 hours, conplete deeld/forination in addition to hydro-
genation of the double bond. Renpval of the catalyst and renoval of the 30
sol vent gives 470 ng of 5-{5-[1-(4-fluorophenyl)ethyl]-2,4-dinmethoxy-

phenyl }-1-phenyl -1 H pyrazol e. Ether cleavage thereof gives

5-{5-[1-(4-flu "r-bphenyl )et hyl ] -2, 4-di hydr oxy- phenyl }-1-phenyl -1 H pyrazol e,

retention tinme i.n . 874, K ALm 75. 41, 35 W0 .2006/ 018
e EP200s/ 00 7ARILBbus reeclon S E2pElEh 3 Re tend iR AR ERRIERER,  cne gi ves
t he compounds 5—[5-(:|3—nitrzos£t1yrgl)—2,4~dimethoxyppenyll]-il—éZ—chlorophenyl)—1H—pl)yrazole

5-[5-(3-nitrostyryl)-2, 4-di met hoxyphenyl | - chl or ophenyl )-1" H pyrazol e
("E12")._.5 Hyd'B§2Hati on of "E12" gives the conpound

i pyrazol o (" EISTPGeNAUgN Bt (K17 et Caripod orlBradeHDEOPheeor | e and

SUDSeQUEnt ¢t Aoyt 200 S ARG DSBS 11 yrazole (12"

2, 4- di met hoxyphenyl } - 1- (2chl orophenyl ) -1 H pyrazole. Reaction of "El 3" with
BOC- gl yci ne and subsequent renoval of the BOC 15 group and al so of the
met hyl et her gf@datiorHeNE13"using trifluoroacetyl chloride and subsequent ether

10

cleavage gives the compound 5-{5-[2-(3-trifluoroacetamidophenyl)ethyl]-
2 4-dimethoxyphenyli}-1-(2-chlorophenyl)-1H-pyrazole.

Reaction of "E13" with BOC-glycine and subsequent removal of the BOC
15 group and also of the methyl ether gives

ol
H,N
—~N

N
N
20 H N
O B
HO OH

25

11.J

Analogous reaction of "E2a" with 3-carboxystyrene gives the compound
5-[5-(3-carboxystyryl)-2,4-dimethoxyphenyl]}-1-(2-chlorophenyl)-1H-pyra-
zole and hydrogenation thereof gives 5-{5-[2-(3-carboxyphenyl)ethyl]-2,4-
30 dimethoxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole. Ether cleavage gives
5-{5-[2-(3-carboxyphenyl)ethyl]-2,4-dihydroxyphenyi}-1-(2-chiorophenyl)-
1H-pyrazole.

35



20 N HO OH 25 11.J Anal ogous reaction of "E2a" with 3-carboxystyrene gives
t he conpound

5-[5-(3-carboxystyryl)-2, 4-di met hoxyphenyl]-1-(2-chl orophenyl)-1 H pyra-
zol e and hﬁﬁ?&é@ﬂéﬂ%&n t her eof gives 5-{5-[2-(3-carboxyph@qéF%%WﬂVVF%b,4 30
di met hoxyphenyl }-1- (2-chl orophenyl )-1 H-@#&-azol e. Ether cleavage gives
5-{5-[2-(3-carboxyphenyl)ethyl]-2, 4-di hydroxyphenyl } - 1- (2-chl orophenyl )- 1

H pyrazole. 35 1 WD 2006/ 018082 PCT/ EP2005/ 007657 -88- Exanple 12 12.1 The
conpound 5-[5-io0do- 2, 4-di net hoxyphenyl]-1-(2, 3-di hydro 5

benzo- 1, 4- di oxFxamwple 121H- pyrazol e i s obtai ned anal ogously to Exanple 10 O
1 O 10 N 15 Analogously to Exanple 11, reaction thereof with 1

-chl oro-2-vi nyl benzene, hydrogenati on and subsequent ether cleavage gives

t he conpound - 15-i0do-2 4-di - i -
S S er e Al ) JThe compoynd S5 jodo-2 &-dimothoxyphenyll-1:(2 3-dipydro |

di oxi n- 66yl ) - lbéhzpyt dzdibrinZ®-yhH1 N-pyt#2ols isoobtained analogously to Example 10

/

0

|
B
‘ a8
Q N

C v

15
Analogously to Example 11, reaction thereof with 1-chloro-2-vinylbenzene,

hydrogenation and subsequent ether cleavage gives the compound 5-{5-
[2-(2-chlorophenyl)ethyl]-2,4-dihydroxyphenyl}-1-(2,3-dihydrobenzo-1,4-

dioxin-6-yl)-1H-pyrazole
20

—0
HO |
o 0
¢ o ¥a®
O
HO

N
/ B
30
12.2  Analogous reaction of "E2a" with propene, hydrogenation and
ether cleavage gives the compound 5-{5-propyl-2,4-dihydroxyphenyl}-1-(2-
chlorophenyl)-1H-pyrazole

35



HO N N 30 12.2 Anal ogous reaction of "E2a" with propene, hydrogenation and
et her cl eavW@e2086/448882t he conpound 5- {5- propyl - 2, 4- di hydr oRGEHSAPSN07HST 2-
chl orophenyl ) -1 H-pyrazol e 35 WO 2006/ 018882 PCTI EP2005/ 007657 -89- HO 5 HO
/ NP/ C /N 10 12.3 Anal ogous reaction. of "E2a" with
met hyl enecycl opr opane, hydro- genation and ether cl eavage gives the conpound
5-{5-cycl opropyl net hyl - 2, 4-di hydr oxyphenyl }-1-(2-chl or ophenyl ) -1
H pyrazole. 0 12.4 Anal ogous reaction of
5-[5-i odo- 2, 4- di net hoxyphenyl ] - 1HO3- nethy
2-nmethyl -1 -butene, hydrogenati on §na
5-{5-(2-net hyl butyl) -2, 4-di hydr ox
20 12.5 Anal ogous reaction of "E2&
et her cl eavage gives the conpound §
hydroxypﬁenyl}-l-(z-chlorophenylmo ) A 25 12.6 Anal ogous reaction
of 5-[5-io0do-2, 4-di net hoxyphenyl | -1-(2//3-di - hgdrobenzo-1, 4-di oxi n-6-yl)-1
H pyrazol e with 4-vinyltoluene, hydrogenaMNtion and ether cl eavage gives the
compound 5-{5-[2-(4-nethyl phenyl) -
et hyl ] -2, 4-di hydr oxyphenyl }-1-(2, 3- dlhydrobenzo 1, 4- d|0X|n 6-yl)-1 Hpyra- -
30 zole. 12.7 Anal ogous reaction of "E2a" with |sopropenylbenzene
hydr ogena- tion2and Ahémrz?ogbeéa@tﬁm 6 "B W metmydeistyclopropane, hydro-
5- {5- (2- @Benyl propyl ) -2

genation and ether cleavage gives the compound 5-{5-cyclopropylmethyl-

15 phenyl)-1H PYrazole with

cl eavage gi ves the conpound

- met hyl phenyl ) -1 H pyrazol e.

Qt opr opene, hydrogenation and
opropyl ) -2, 4-di -

2,4-dihnydroxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole.

12.4  Analogous reaction of 5-[5-iodo-2 4-dimethoxyphenyl]-1-(3-methyl-

15 phenyl)-1H-pyrazole with 2-methyl-1-butene, hydrogenation and ether
cleavage gives the compound 54{5-(2-methylbutyl)-2,4-dihydroxyphenyl}-1-
(3-methylphenyl)-1H-pyrazole.

20 12.5  Analogous reaction of "E2a" with 2-fluoropropene, hydrogenation

and ether cleavage gives the compound 5-{5-(2-flucropropyl)-2,4-di-
hydroxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole.

25 126  Analogous reaction of 5-[5-iodo-2 4-dimethoxyphenyl]}-1-(2,3-di-
- hydrobenzo-1,4-dioxin-6-yl)-1H-pyrazole with 4-vinyltoluene, hydrogena-
@ tion and ether cleavage gives the ‘compound 5-{5-[2-(4-methylphenyi}-
ethyl]-2,4-dihydroxyphenyl}-1-(2,3-dihydrobenzo-1,4-dioxin-6-yl)-1H-pyra-
30 zole.

12.7  Analogous reaction of "E2a" with isopropenylbenzene, hydrogena-
tion and ether cleavage gives the compound 5-{5-(2-phenylpropyl)-2,4-di-

35 hydroxyphenyl}-1-(2-chiorophenyl)-1H-pyrazole.



35 hydroxyphenyl }-1-(2-chl orophenyl)-1 H pyrazole. WO 2006/ 018082

PCT/ EP2005/ 007657 -90 12.8 Anal ogous reaction of

5-[5-i odo- 2, 4- di net hoxyphenyl ]-1-(2-nitro- phenyl)-1 H pyrazole with

i sopr openy|¥W@A%EHE88Yy dr ogenati on and ether cleavage gi VESI/EREONRSHTund
5-{5-(2- phenyl propyl ) -2, 4-di hydr oxyphenylgh-- 5 1-(2-am nophenyl)-1

H pyrazol e. Exanple 13 CGeneral reaction schene for the preparation of
conmpounds of the formula | 10 in which R2 denotes -(CH2); X-(CHHS R R
denotes Ar or Het, X denotes NH, NA or 0, 15 r denotes 1, s denotes O or 1:
20 25 30 35 13.8W0Avicgoisesetioadf B2dodecdenethoxypliremyl]-A(2-nit- N N 5
I 0o0)eoo Oph%n?i)-“?—p@rgoleo wlﬁh isopropenylbenzene, hydrogenation and ether
cleavage gives the compound 5-{5-(2-phenylpropyl)-2 4-dihydroxypheny!}-

1-(2-aminophenyl)-1H-pyrazole.
Example 13

General reaction scheme for the. preparation of compounds of the formula |
10 in which
R?> denotes -(CH,),-X-{CH):-R,
C R denotes Ar or Het,
X  denotes NH, NA or O,
15 r denotes 1,

S denotes O or 1:

20

30

35



100/ 0 V'\ " HON\ N k Si-O iNN 15R | NHO HOR 20/ i-OR HON
\SS-ONN/ N 25 RRNO HORHOR 30 HONHO/ N NN 35ilk I V\D
20061018082 PCT/ EP2005/ 007657 -92- 13. A 13: A1 A solution of 1 g of "E2a"
in 10 m ofWGeRs6{0d808dol ed to -70. 1.6 M of butyllithi uﬂ?ﬂ@@%‘?&]ﬁ"on in
n- hexane) are added dropw se, during 5 wgych the tenperature is held between
-70 and -60. The mxture is stirred for a further 30 mnutes. 0.25 m of
N-fornyl pi peridine is then added drop- wise, and the m xture is allowed to
warmto -15. Sem -concentrated hydro-

L
i u R
5 0
~o 0
|
A
HO R
10
————_—n’. _-_*

15 j l
N
HO ) =] '><I HO

20 @ /Si“ R
\
25
.l .
N AN

HO R HO R

30

HO /

=
I
O
e
=
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chloric acid is added dropw se, and the m xture is extracted with MIB
ether. The organic phases are dried. Renoval of the solvent gives 5-[5 10
fornyl-2,4-dinethoxyphenyl] 1- (2-chl orophenyl) - 1H pyrazol e ("E2b"). 13.A 2
Et her cl eavage of "E2b" using BBr3 gives the conpound 5-[5-

fornyl -2, 4- ﬁWf%@?ﬁbhenyl ] - 1- (2- chl or ophenyl ) - 1H pyr azol RCYERIRSH076571 5
13. A 3 Reaction of "E2c" with aniline (fgpnation of the Schiff base) gives
the conpound 20 9 N 25 HOC NON OH 30 13. A 4 Reduction of the double
bond under standard conditions gives

5- [ 5- phenyl am nonet hyl - 2, 4- di hydr oxyphenyl ] - 1- (2-chl orophenyl )-1 H
pyrazol e. 35 THsAconpound

el obratned o °e”§é%9mt-9@ozﬁ Pt RSN N mER TG 6 gonr 10 208 e M 15 g 1
herifi [ d
SEE aﬁ(r:lardcgt)ngrqfl on ﬁg‘ﬁjvrgyg%g?lggrny ?bgé@@)t% é@%u?@%ﬁé?ﬁy% |F£/oxy)

pheny! ] - 1- ( 2- akhich tnd esmipgratirerly hatbbetweeni2d0)and. BB, Th&eaideiré imstirred he
fornyl oup in "E2d" using NaBH4 under stan- dard conditions gives

5- [ 5- hydr oxyndehgifurther 30 rr(lwtes QQMderﬂtfdwxdeﬂdy)e isthen added drop-
phenyl]-1-(2- Chl o!r I%I%né' nﬂxt&rekl'spf}flro%vze%l to v&ar%m Fo )15" Semi-concentrated hydro-
chloric acid is added dropwise, and the mixture is extracted with MTB

ether. The organic phases are dried. Removal of the solvent gives 5-[5-

10 formyl-2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole ("E2b").
O 13.A2 Ether cleavage of "E2b" using BBrs gives the compound 5-[5-
formyl-2,4-dihydroxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole ("E2¢").
15
13.A.3 Reaction of "E2¢" with aniline (formation of the Schiff base) gives
the compound '
20
N
O 25 HO o
NS
N
\_/
OH
30
13.A.4 Reduction of the double bond under standard conditions gives
5-[5-phenylaminomethyl-2,4-dihydroxyphenyi]-1-(2-chlorophenyl!)-1H-
pyrazole.
35

The compound 5-[5-phenylaminomethyl-2,4-dihydroxyphenyi}-1-(2-fluoro-
phenyl)-1H-pyrazole is obtained analogously.



13.B. 3 Reaction of "E2e", phenol, triphenyl phosphine and diethyl 10~ 15
\'i OyN*Nl o~ azodi car boxyl ate ("DEAD') 10l in a Mtsunobu reaction gives the
conmpound 5- henox nmet hyl -2, 4-di - (tent-butyl - dinethyl si

| yoxy) phen)?‘{’?ZE (028935 | orophenyl)-1 H-pyrazole. 20 Ether HCEHERGOSQREeof
using HCl in dioxane gives 5-[5-phenoxyogghyl - 2,

4- di hydr oxyphenyl ] - 1-(2-chl orophenyl )-1 H pyrazole. The conpound

5-[ 5- phenoxynet hyl - 2, 4- di hydr oxyphenyl]-1-(2-fluoro- 25 phenyl)-1H pyrazol e
i s obtained anal ogously. 13.C 13.C. 1 Analogously to 13.8.3, reaction of
"E2e" with thiophenol, PPh3 and 30 DEAD gives the conpound

5-[ 5- phenyl t hi onet hyl -2, 4-di -(tert-butyl

di et hyl si | yoxﬂ Bhenyl ]-1-(2-chl orophenyl)-1 H pyrazole and et her cl eav- age

phany!) -1 1 pyridel EaalsRE BAe s oo BT BRB  rabAat Indhoes, o

5-[5-ph | th | l
£ 12 g et etz K4 el 2l

f 1 uor ophenyl) -pgherylirbidbloropheryiby dHmatazolal(dcRdlsl y. Si npl e oxi dati on of
5-[5-phenyl t hi omet hyl - 2, 4-di hydr oxyphenyl ] -1-(2- fluorophenyl)-1 H-pyrazole
and 10

>[5 (4 et NOXyPRIMRARIAITR!SHthe Tomif SrEVS P RAP U NbBHE Unddpsameny!) - 1

H pyrazole C g
dard conditions gives 5-5-hydroxymethyl-2,4-di-{fert-butyldimethyisilyoxy)-

10 .
phenyl]-1-(2-chlorophenyl)-1H-pyrazole ("E2e").
13.B.3 Reaction of "E2e", phenol, triphenylphosphine and diethyl
0
O ~ -
15 ~o YN\N)LO/\
azodicarboxylate ("DEAD") o in a Mitsunobu

reaction gives the compound 5-{5-phenoxymethyl-2,4-di-(fert-butyi-
dimethylsilyoxy)phenyl]-1-(2-chlorophenyl)-1H-pyrazole.

20 Ether cleavage thereof using HCI in dioxane gives 5-[5-phenoxymethyl-
2 .4-dihydroxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole.

The compound 5-[5-phenoxymethyi-2,4-dihydroxyphenyl]-1-(2-flucro-
@ 25 phenyl)-1H-pyrazole is obtained analogously.

13.C
13.C.1 Analogously to 13.B.3, reaction of "E2e" with thiophenol, PPhs; and
DEAD gives the compound 5-[5-phenylthiomethyl-2,4-di-{ferf-butyl-

30
dimethylisilyoxy)phenyl]-1-(2-chlorophenyt)-1H-pyrazole and ether cleav-
age thereof gives 5-[5-phenylthiomethyl-2,4-dihydroxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole.

35

The compounds



5- [ 5- phenyl sul fi nyl net hyl - 2, 4- di hydr oxyphenyl ] -1-(2-fl uorophenyl)- 15 1
H pyrazol e and 5-[5-(4-nmet hoxyphenyl su

| finylmethyi)-2,4-di hydroxyphenyl]-1-(2- fluorophenyl)-1 H pyrazole. 20
Oxi dat i on ovo2eqeBgMezNyl t hi onet hyl - 2, 4- di hydr oxyphenyl | - IRGREP2005003657
phenyl )-1 H pyrazol e and 5-[5-(4- net hoxyghaenyl t hi onmet hyl ) -

4- di hydr oxyphenyl ] -1-(2-fl uorophenyl )- H pyrazol e 25 using sodi um
perborate in acetic acid under standard conditions gives the conpounds
5- [ 5- phenyl sul f onyl net hyl - 2, 4- di hydr oxyphenyl ] - 1- (2-fl uor ophenyl )- 1

H pyrazole and 30 g5s5. Fhenylthlomethyl—24 -dihydrox phenyl -1 (2-ﬂuorophenyl)-1 H-
5-[ 5- (4- net hoxyphenyl sul f onyl net hyl") |hy r oxyphenyl ]

f 1 uor ophenyl ) -pyrég@¢r azol e. 35 V\D 2006/ 018082 PCT/ EP2005/ 007657 - 95-

Exanple 14 14.A 5 14 mxt f.44. f "E2a

t hi gghenol 194 3 rré-’ E’ﬁﬁ(“l yihgg%& dEﬂxyﬂhRF@fﬂré?hyl gl yci ne
hydr ochl ori de f um car bonate and 4 m of 1,4-dioxane is
stirred &t 90f or %@e%)u‘}@ pﬁgél\l?éntl onal .work-up gives 510 ng of

5- [ 5- phenyl sul drembtained-atialegdisiy - phenyl ] - 1- (2-chl or ophenyl ) - 1H-pyrazol e
("F1"). 10 14. A 2 Reaction of "F1" with BBr3 in dichl oronethane gives a
m xture of  5-[5-phenyl sul fanyi-2,4-di hydroxyphenyl]-1-(2-chl orophenyl)-1

pyrazol e, 1l el SucblS ity B o W BloR5eBiR 8 |

fluorophenyl)-1H-pyrazole and
10 5-[5-(4-methoxyphenylthiomethyl)-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-
) 1H-pyrazole
@ gives
5-[5-phenylsulfinylmethyl-2 4-dihydroxyphenyl]-1-(2-fluocrophenyl)-
15 1H-pyrazole and
545-(4-methoxyphenylsulfinylmethyl)-2,4-dihydroxyphenyi}-1-(2-
fluorophenyl)-1H-pyrazole.

20 Oxidation of 5-[5-phenyithiomethyi-2 4-dihydroxyphenyt]-1-(2-fiuoro-
phenyl)-1H-pyrazole and
5-[5-(4-methoxyphenylthiomethyl)-2,4-dihydroxyphenyl]-1-(2-flucrophenyl)-
1H-pyrazole

@ 25 using sodium perborate in acetic acid under standard conditions gives the
compounds
5-[5-phenyisulfonylmethyl-2,4-dihydroxyphenyll-1-(2-fluorophenyl)-
1H-pyrazole and
5-[5-(4-methoxyphenylsulfonylmethyl)-2,4-dihydroxyphenyl]-1-(2-

30
fluorophenyl)-1H-pyrazole.

35



pyrazole, retention time [mn] 2.021, MrH+ [nfe] 409.91. 20 14. A 3 Oxidation
of 5-[5-phenyl sul fanyl - 2- hydr oxy- 4- net hoxyphenyl ]-1-(2- chl orophenyl)-1

H pyrazol e using sodi um perborate in glacial acetic acid gives

5- [ 5- pheny VO RWAY3082- hydr oxy- 4- met hoxyphenyl ] - 1- ( 2- chl orRSPHERRP0S007657
1H-pyrazol e, and ether cleavage thereof _ggves 25

5-[ 5- phenyl sul fonyl - 2, 4- di hydr oxyphenyl ] - 1- (2- chl or ophenyl ) - 1H pyr azol e,
retention tinme [mn] 1.403, M+tH [me] 427.88. 14.B 30 14. B.1 Anal ogously
to 14. A1, reaction of "E2a" with 2-fluorobenzyl am ne, benzyl al cohol,
(pyridin-4-yl )Exdrhpleetdi ol , aniline, 35 3-fluorophenyl net hanet hi ol ,
(pyridin-2-yl)nethyl am ne, WO 2006/ 018082 PCT/ EP2005/ 007657 - 96-

4-fl uorobenzyl al cohol, gives the conpounds '

5-[5-(2-fl uoropepzyl am no) - 2, 4- di net hoxyphenyl ]-1-(2-chloro- 5 phenyl)-1

H pyrazol e, 5-(5-benzyl oxy 2, 4-di net hoxyphenyl)-1-(2-chl orophenyl)-1 H pyra-

zol e, 515 (PY4 AN AmiulRd %Awéfrﬁ&k YEZa" 183 TR R BHYPRETY, 104:3(Rg of! O o-

phenyl )-4 H- pyrazol e,

phenYl am no- 2,c4:prbierﬁ¢)t iodidép1e08 Inglof(N Nstinwthplabeiie hydtochlopideaddt 6 mg

5-[5-(3-fl uorophenyl net hyl sul fanyl) -2, 4-di met hoxyphenyl ]-1-(2-

chl or ophenyl ) -of casgium garbonatgmand idnp| ef berdiaxanmis stsrachat 90°feg 50 hours.
Conventional work-up gives 510 mg of 5-[5-phenylisulfanyl-2,4-dimethoxy-

phenylj-1-(2-chlorophenyl)-1H-pyrazole {"F1").

10
14.A.2 Reaction of "F1" with BBr3 in dichloromethane gives a mixture of
- ~ 5-[5-phenylsulfanyl-2 4-dihydroxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole,
retention time [min] 1.767, M+H" [m/e] 395.88
15

and
5-{5-phenylsulfanyl-2-hydroxy-4-methoxyphenyl}-1-(2-chlerophenyl)-1H-
pyrazole, retention time [min] 2.021, M+H" [m/e] 409.91.

20 14.A.3 Oxidation of 5-[5-phenylsulfanyl-2-hydroxy-4-methoxyphenyl}-1-(2-
chiorophenyl)-1H-pyrazole using sodium perborate in glacial acetic acid
gives 5-[5-phenylsulfonyl-2-hydroxy-4-methoxyphenyl]-1-(2-chlorophenyl)-
1H-pyrazole, and ether cleavage thereof gives

@ 25 5{5-phenylsuifonyl-2,4-dihydroxyphenyll-1-(2-chlorophenyl)-1H-pyrazole,
retention time [min] 1.403, M+H' [m/e] 427 88.

14.B
30 14.B.1 Analogously to 14.A.1, reaction of "E2a" with
2-fluorobenzylamine,
benzyl alcohol,
(pyridin-4-yi)methanethiol,
aniline,
35

3-fluorophenylmethanethiol,

(pyridin-2-yl)methylamine,



15 5-[5-(3-f|uoropheny|nethylsulfinyI)-2,4-dinethoxyphenyl]-l-

(2-chl orophenyl)-1 H pyrazol e,

5-[ 5- ri di n-2-yl met hyl am no) - 2, 4- di met hoxyphenyl ] -1-(2-chi oro- phenyl) -

H- Lyr ggé e WQ@()%}:}ISOSZ y )- yP yil- ( PCT/EP2005/ 07657y )
5-[5-(4-fl uorobenzyl oxy) -2, 4-di net hoxyphegy! ] - 1- (2-chl orophenyl )- 1
H-pyrazole. 14.6.2 Ether cleavage of the conpounds obtained under 14.6.1
gives the 25 follow ng di hydroxypyrazol e derivatives

5-[5-(2-fl uorobenzyl am no) - 2, 4- di hydr oxyphenyl ] -1-(2-chl oro- phenyl)-1

H pyrazol e, 5-(5- beﬁ%ﬂﬂ@w@eﬂzwEﬂuﬁyﬁroxyphenyl) 1- (2-chl or ophenyl ) -1 H pyra-

30 zol e, S[Seél d|n4 t hyl sul fanyl) - 2,

4- di hydr oxyph %\‘/ ﬁ‘l"g)& phenyl ) -1 H-pyrazol e,

5- (5-ph I 2 8?6}6@ - le, 35
5- ES E)Seﬁ/ug;nogﬁenyI45 t@ﬁﬁﬂul f‘éhﬁn%) %‘?‘h@ 65gliubeny %_-111(-2(:%@%_6120 ©

chl or ophenyl ) ;ihdrhynwfamrmow}o 2006/018082 bCT/ EP2005/ 007657 - 97

EI— I[o;r;r g%? |6fjl n-2-yl mat_? L)grq;;iogg—Z%i-d#nethg%fgh%ﬁ§ ﬁlclﬂo%'opl'%eﬁyrlﬂ ? !r-l(—)pyrg-h enyl)-1
5-[5-(4-fluor zyl oxy) - 2, 4- di hydr oxyphenyl ] - 1- (2-chl orophenyl)- 5 1

H pyrazole. 147C" Analogous reaction of

5-[5-i odo- 2, 4- di met @Fsca:kwmﬁ-h-ylm@hﬁwgﬁlfahlw)pz/aa:nmé%@@bﬁemn} 1-(2-chloro-

4-f | uor ophenyl met hanet hiol gi veés the conpound 5-[5-(4

f | uor opheny! mepheryul fpyydzole, 4- di met hoxyphenyl]-1- phenyl - 1H pyrazol e, and
oxi datiotOthereof usi ng perhorate ol ¥eSethoxyphenyl)-1-(2-chlorophenyl)-1H-
pyrazole,
5-{5-(3-fluorophenylmethylsulfanyl)-2,4-dimethoxyphenyl]-1-(2-
chlorophenyl)-1H-pyrazole, and simple oxidation thereof gives
15 5-[5-(3-fluorophenyimethyisulfiny!)-2,4-dimethoxyphenyl]-1-
(2-chiorophenyl)-1H-pyrazale,
5-[5-(pyridin-2-ylmethylamino)-2,4-dimethoxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole,
20 5-[5-(4-fluorobenzyloxy)-2,4-dimethoxyphenyl]-1-(2-chlorophenyl)-
1H-pyrazole.

14.B.2 Ether cleavage of the compounds obtained under 14.B.1 gives the
@ 25 following dihydroxypyrazole derivatives
5-[5-(2-flucrcbenzylamine)-2,4-dihydroxyphenyi}-1-(2-chloro-
phenyl)-1H-pyrazole,
5-{5-benzyloxy-2,4-dihydroxyphenyl)-1-(2-chlorophenyl)-1H-pyra-

zole,
%0 5-[5-(pyridin-4-yimethylsulfanyl)-2,4-dihydroxyphenyi]-1-(2-chloro-
phenyl)-1H-pyrazole,
5-(5-phenylamino-2,4-dihydroxyphenyl)-1-(2-chlorophenyl)-1H-
pyrazole,
35

5-{5-(3-fluorophenylmethylsulfinyl)-2,4-dihydroxyphenyi}-1-(2-
chlorophenyl)-1H-pyrazole,



5- (4-fluorophenyl net hyl sui fonyl ) -2, 4-di net hoxyphenyl]-1- 15 phenyl -
yrazol e. Ether cleavage thereof gives
5- (4-fl uorophenyl nmet hyl sul fonyl ) -2, 4-di - hydroxyphenyl]-1-phenyl -1
yrazol e WOQ@0060380830us reacti on of PCT/EP2005/007657
5-i0do- 2, 4-di net hoxyphenyl ] - 1- ( 3- et hylgphenyl )- 1 H pyrazol e and

| uor ot hi ophenol gives the conpound

5- (3-fl uorophenyl sul fonyl) -2, 4-di hydr oxyphenyl ] - 1- ( 3- et hyi phenyl )- 1
yrazol e. 025 14.D Anal ogous reaction of

5-i odo- 2, 4- di net Heloy(pysiaii-R-vimeSwiarmingi)2hqadiiydrodypheny ] z(2-ehiare-h
ophenol gives tﬂebfl ound 30
5- phenyl sulR %QW %?hoxyphenyl] 1- (3-net hyl phenyl)-1 H pyrazol e,

et her cl eavage t
-[ 5- phenyl sul f anyl - Ehﬁ ﬁpﬁ%&lé’}s%@z’ﬁﬁx‘ﬁ % 4 IhY%mm‘é? ?/rlwlln‘lrg c)h_lolroppela)g/l? azol e.
5 WO 2006/ 018113y R.(ibl[&PZOOS/ 007657 -98 14. E Anal ogous reaction of
5-[ 5-i od®- 2, 4- di met hoxyphenyl ]-1-(4-nitro- phenyl)-1 Hpyrazole wth
2-fl uor ot hi ophenol gives the conpound 5
5-[5-(2-fluor o‘ﬁgényl sul fanyl ) -2, 4-di net hoxyphenyl ] -1- (4-nitro- phenyl)-1
H pyrazol e; t her cl eavage thereof gi ves
5-[5-(2-fl uorophenyl sul fanyl ) - 2- hydr oxy- 4- met hoxyphenyl ] -1- (4
ni t rophenyl)-1H pyrazol e; and H2 reduction thereof using Pd/C as catal yst
gi ves the conpanaldgdds ﬁea[cfﬁof\bffﬂ-[Eumdo@é@ﬂnemoxyphenyl] 1-phenyl-1H-pyra-

| f anyl ) -8 hydr oxy- 4- net hoxyphenyl ] -1-(4- am nophenyi)-1 H pyrazole.
yi)- Y zolg with 4-f|uoro¥%eny%nethaneth|ol gives tl?‘ue co¥n|%ound by

5-
H
5-
H-
5-
3-
5-
H-
5
t

hi
5-
a

[
p
[
P
[
f
[
P
[
i

[

nd
[

5
3

5-[5-(4-fluorophenylmethylsulfanyl)-2,4-dimethoxyphenyl]-1-

phenyl-1H-pyrazole, and oxidation thereof using perborate gives
5—[5~(4-ﬂuorobhenylmethyisu!fonyl)—2,4—dimethoxyphenyl]—'l -
15 phenyl-1H-pyrazole.
Ether cleavage thereof gives 5-[5-(4-fluorophenyimethylsulfonyi)-2,4-di-
hydroxyphenyl]-1-phenyl-1H-pyrazole.

20 Analogous reaction of 5-[5-iodo-2,4-dimethoxyphenyl]-1-(3-ethylphenyl)-
1H-pyrazole and 3-fluorothiophenol gives the compound
5-[5-(3-flucrophenylsulfonyl)-2,4-dihydroxyphenyl}-1-(3-ethylphenyl)-

1H-pyrazole.
O 25
14.D
Analogous reaction of 5-[5-iodo-2,4-dimethoxyphenyl}-1-(3-methylphenyl)-
1H-pyrazole with thiophenol gives the compound
30 5-[5-phenyisulfanyl-2,4-dimethoxyphenyl]-1-(3-methylphenyl)-1H-

pyrazole, and ether cleavage thereof gives
5-{5-phenylsulfanyi-2,4-dihydroxyphenyl}-1-(3-methylphenyi)-1H-
pyrazole.

35



Exanple 15 15 General reaction schene for the preparation of conpounds of
the formula I in which R2 denotes an unsubstituted or substituted am de
group 20 R R M SCO Pd(OAc)2 R2 NN RL THE N R7 NN HN 25 R NRI\ N
\' O 30 HOW2006418895 A 1 A m xture of 176.3 ng of "E2a"ECHBERIBSA0TGY
diethylamne, 3 ng of 35 palladiun(ll)-@g8etate (47% of Pd), 179.1 | of

1, 8-diaza WD 2006/ 018082 PCT/ EP2005/ 007657 -99 bicycl o[ 5. 4. 0] undec-7-ene, 2
m of THE and 105.6 ng of nol ybdenum hexacarbonyl is irradiated in the

m crowave for 1 hour at 120. Conven- tional work-up gives

5-[5- (N, N- di ettEami nocar bonyl ) -2, 4- di met hoxy 5

phenyl ] - 1- (2-chl oro ﬁ g 1Ha§‘,¥ra%?§e[§_iog’1£4dlme@'(oxyghgr?gl]— gavage of "d"

usi ng BBr3 gives th

i et hyl am nocasaanul s dasBYAOIRBEBEbnANG S GAL EBSRRMA 1 1 Py e

zole. 10 15.B eact1 on ani thyl am ne,
5 5-[5-(2-flucrophenylsulfanyl)-2,4-dimethoxyphenyl}-1-(4-nitro-

phenyl)-1H-pyrazole; monoether cleavage thereof gives
5-[5-(2-fluorophenylsulfanyl)-2-hydroxy-4-methoxyphenyl}-1-(4-
nitrophenyl)-1H-pyrazole; and H, reduction thereof using Pd/C as catalyst
gives the compound
10 5-[5-(2-fluorophenylsulfanyi)-2-hydroxy-4-methoxyphenyl]-1-(4-

aminophenyl)-1H-pyrazole.

Example 15
15

General reaction scheme for the preparation of compounds of the formula |

in which R? denotes an unsubstltuted or substltuted amide. group

20 @ R =R
Mo (CO), ; Pd(OAC) ' '
THE ’ RZ\N 1

N"'N _/R1

30

15.A
15.A.1 A mixture of 176.3 mg of "E2a", 123.6 pl of diethylamine, 3 mg of

35
palladium(ll) acetate (47% of Pd), 179.1 ul of 1,8-diaza-



di et hyl am ne, 15 et hyl am ne, N propyl-N nethyl am ne,
N-cycl opentyl - N-nmet hyl am ne, 20 gives the corrpounds

li égrgggrglwaglg&%%%oggnyl 2, 4-dihydroxyphenyl ) - 1- (2-chl or oz pRERNS dods7

5-[5- (N-net hyl am nocar bonyl ) - 2, 4- di hydr e@@phenyl ] - 1- (2-chl oro- phenyl)-1

H pyrazol e, 5-[5-(N, N-di net hyl am nocar bonyl ) - 2, 4-di hydr oxyphenyl ] - 1- (2-

chl orophenyl )-1 H pyrazole, 30

5-[5- (N- et hyl am nocar bony ld)e 2, 4-di hydroxyphenyl]-1 -(2-chloro- phenyl)-1

H pyrazol e, 5-Bieyqioi5pt 8hinder:renay? mhqﬁ gawoﬁ @mcaﬁrnwabdwwnenyl ]-1-(2-

SR R a@ia%ﬁ@ggﬂbe%@v% 1R b °°
L- (2- chl of ophaytal wbpllyp RHAAGEarD f@@%@m@? -100 15.C

Anal ogous reaction of 5 - odo d| met hoxyphenyl (2-chl oro-
5-fluoro henylphmyﬂ-‘bﬁ—ahiﬂrepfae@imHepwazdlei{"(ail ‘Bxol - 5-yl met hyl ani ne gi ves

di hydr oxyphenyl SAZ (thehtBauage %ff@?%ﬁw%%ﬁﬁ}” SR IE SEIROUNEES B AidVogous
reacti on of 54l bfirBedefiniS R URRERKldncto/2r-£5 BHloro RN Fipyapy azol e

and N-et hyl - am ne s the co

5-15-(N-et hyI ﬁﬂget hyl am nocar bonyl ) - 2, 4- di hydr oxyphenyl ] - 1- ( 2-

et hyl phenyi )-1 H pyrazol e. 15. E Anal ogous reaction of

5-[ 5- |odo 2, 4- di met hoxyphenyl ] -1-(2,3-di- 15 chlorophenyl)-1 H pyrazol e and

- but I -1 et hyd g Rndlby6is 14468 Br "E2a" and

- aniline,
methylamine,
dimethylamine,
15 ethylamine,
N-propyl-N-methylamine,
N-cyclopentyl-N-methylamine,

20 gives the compounds

5-(5-phenylaminocarbonyl-2,4-dihydroxyphenyl)-1-(2-chloro-
phenyl)-1H-pyrazole,
@ 25 5-[5-(N-methylaminocarbonyl)-2,4-dihydroxyphenyl}-1-(2-chloro-
phenyl)-1H-pyrazole,
5-[5-(N,N-dimethylaminocarbonyl)-2, 4-d|hydroxyphenyi] -1-(2-
chlorophenyl}-1H-pyrazole,
5-[5-(N-ethylaminocarbonyl!)-2,4-dihydroxyphenyi]-1-(2-chioro-

30
phenyl)-1H-pyrazole,
55-(N-propyl-N-methylaminocarbonyl)-2,4-dihydroxyphenyl]-1-(2-
chlorophenyl}-1H-pyrazole, retention time [min] 1.325, M+H" [m/e] 386.85;
5-[5-(N-cyclopentyl-N-methylaminocarbonyl}-2,4-dihydroxyphenyl]-
35

1-{2-chlorophenyl)-1H-pyrazole.



pound 5-[5- (N butyl-N nmethyl aminocarbonyl)-2, 4-di hydr oxyphenyl | - 1-

(2, 3-dichl orophenyl)-1 H pyrazole. 20 15.F The preparation of the conpound
5-[5- (N-prt%%l-N-mathyl am no-

car bonyl ) 6xypheny| ] - 1-{4-[ 2- (4- met hyl pi per azi PAUERYPRYHESY) -
phenyl }-1 H pyrazole ("GG') is carried -o1@0 anal ogously to the followwng O
25 reaction schene 30 35 WD 2006/018082 PCT/ EP20051007657 -101- o, O -'\N
HN M O- OO OH5 ~N 0 O- OCH O 1. BuLi/THF/ 7OOC/1 h 1. DICIDCI\/|2.
C2/-150C/ 2 h o 2. NH(CHB)(CBH?% 10 \ NN 1T / "N N /N -- 5 i 1
O N ~ 0\ BBf 3115ty NAr@legousgeaction of 5-[5-iodo-2,4- dimethoxyphenyi] 1< —chloro—

S-fluorophenyl)-1H-pyrazole and C-benzo-1,3-dioxol-5-yimethylamine

5

gives the compound
5-{5-{N-{(benzo-1,3-dioxol-5-ylYmethyllaminocarbonyl}-2,4-

5
dihydroxyphenyl}-1-(2-chloro-5-fluorophenyl)-1H-pyrazole.
15.0 Analogous reaction of 5-[5-iodo-2,4-dimethoxyphenyl]-1-(2-ethyl-
phenyl)}-1H-pyrazole and N-ethyl-N-methylamine gives the compound

10

5-[5-(N-ethyl-N-methylaminocarbonyl)-2,4-dihydroxyphenyl}-1-(2-
ethyiphenyl)-1H-pyrazole.

15.E  Analogous reaction of 5—[5-iodo—2,4—dimethoxyphenyl]—1 -(2,3-di-
15 chioropheny!)-1H-pyrazole and N-butyl-N-methylamine gives the com-
pound
5-[5-(N-butyl-N-methylaminocarbonyl)-2,4-dihydroxyphenyl}-1-
(2,3-dichlorophenyl}-1H-pyrazole.

20
15.F  The preparation of the compound 5-[5-(N-propyl-N-methylamino-
carbonyl)-2,4-dihydroxyphenylj-1-{4-[2-(4-methylpiperazin-1-yl)ethoxy]-
phenyl}-1H-pyrazole ("GG") is carried out analogously to the following
C: 25 reaction scheme
30

35



N NO~-N 20 "GO': retention time [mn] 0.97, MtH [me] 494.61. Exanple 16
25 CGeneral reaction schene for the preparation of conpounds of the forrrul a |
in which R2 denotes an unsubstituted or substituted benzyl 'Proug 5 WO
2006/ 018082V 2086(0¥53 05/ 007657 -102 R RL R N zn | N_ + RETERY %!0‘\7657 | RL O
RLR\ ~l N 10 HO OH 16.A 15 16. A 1 441@p-of PdCl 2(dppf) are added to 2.5
m of benzyl zinc bromde (0.5Min THF), and the m xture is stirred for 5
mnutes at roomtenperature under an argon atnosphere. A solution of 440.6
mg of "E2a" in 3 m of THE i s subsequently added dropw se, and the m xture
is stirred at 45 for 20 a|further 30 rnn tes, then at 65 for 1 hour The

m xture i s cool ed, pou? into saturd NH4Cl sol ution and sub ect,\g to
conventi onal vvork-up,_, ?/a m xt ur 3 c\oripounds @'f t/ rat ed
by chronmat ogr aphy HuN-,
~ O H
5 -
s
e W “ON/
{ [ 0///
l . 1. DIC/DCM
1. BuLYTHF/70°CH h :
° f//{ 2, 0%21-1 5°Ci2h 2. NH(CH;)(C4H)
N
10 )
o) iJN
//\ s -
IN\//N /NQN
o o
15 BBry/DCM O N N\
HC
i 3 — IIGGII
0
Y
20

"GG" retention time [min] 0.97, M+H" [m/e] 494.61.

Example 16

General reaction scheme for the preparation of compounds of the formula |

in which R? denotes an unsubstituted or substituted benzy! group

30

35



(1'SCO' 120 g col um; petrol eum ether/ethyl acetate: 9515 to 60/40), giving 25
185 nmg of "HL", 188 ng of "H2" and 190 ng of "H3" 30 35 WD 20061018082

PCT/ EP20051007657 -103- / 5 p N CI NN N"H2" O'" O 10 "I \' ¢/ ONM
15 0- _  16.VWOZ005/0§182c| eavage of "H " using BBr3 gives t hRCEHEPOUMICST

5- (5-benzyl - 2, 4- di hydr oxyphenyl ) - 1- ( 2- beggylLphenyl ) - 1H pyrazol e, MrH+ |11
20 [nl e] 433.52. 16. A. 3 Ether cleavage of "H3" using BBr3 gives the conpound
5- (5- benzyl - 2, 4- di hydr oxyphenyi ) - 1- (2-chl or ophenyl ) - 1H pyrazol e, reten- 25
tion time [mn] 1. 741 MrH [ml e} 377.84. Exanple 17 General reaction scheme
for the preparatio I%orrpounds of the fagmula | B0 in which R2 denotes an
unsubstituted or s tut ed phenyﬁsr group ‘ 061018082
PCT1EP20051007657 04 -

Lot

n—N

16.A

15 16.A.1 41 mg of PdCl,(dppf) are added to 2.5 ml of benzy! zinc bromide
{0.5M in THF), and the mixture is stirred for 5 minutes at room temperature
under an argon atmosphere. A solution of 440.6 mg of "E2a" in 3 ml of
THF is subsequently added dropwise, and the mixture is stirred at 45° for

20 a further 30 minutes, then at 65° for 1 hour. The mixture is cooled, poured
into saturated NH,CI solution and subjected to conventional work-up,
giving a mixture of 3 compounds, which are separated by chromatography
(ISCO/M20 g column; petroleum ether/ethyl acetate: 95/5 to 60/40), giving

Q 25 185 mg of "H1", 188 mg of "H2" and 190 mg of "H3"

30

35



R RLNRILN N HOB+5 O0H\O0/ OVOO R 10RL NN HOOH 15 17.A

17. A1 A nixture of 170, 7 ng of benzeneboronic acid, 616.9 ng of "E2a", 10
m of propang 79 ng of palladium(ll) acetate, 3.1 ny i phenyl 20
phosphi ne, Oﬁ$m%pm@6dlun1carbonate solution and 1.2 n O?CV@?%$5?@%$%-
fluxed for 16 hours under an N2 at nosphef@3-The m xture is cool ed and

subj ected to conventional work-up, giving 5-(5-phenyl -2, 4-di net hoxy-

phenyl )-1-(2-chl orophenyl)-1 H pyrazole ("K1"). 25 17.A. 2 Ether cl eavage of
"KT" using BBr3 gives the conpound 5-(5-

phenyl - 2, 4- di hydr oxyp# ‘I) 1- (2-chl oropheny!) - 1H.

[min] 1.675, MH [ 863.82. 30 _35 WD 2006/ 018

-dyrazole, retention tine
82 PCT/ EP2005/ 007657

-105 The exanpl es below, €13 maceut i cal on ions: Example A
Injection vials 5 A squ: of an acti ’ d according to the
invention and \5 g y génphosphate in 3 bidi stilled water
i's adjus$ed tooyp ' i Ng 2 N hydrochlorlc | e"@li | tered,
transferred into i o

||H2]l

e Q
10
\
O
o
3 \ )

15 O—

Ci

16.A.2 Ether cleavage of "H1" using BBr; gives the compound
5-(5-benzyl-2,4-dihydroxyphenyl)-1-(2-benzylphenyl)-1H-pyrazole, M+H"
20 [m/e] 433.52.

16.A.3 Ether cleavage of "H3" using BBr; gives the compound
5-(5-benzyl-2,4-dihydroxyphenyl)-1-(2-chlorophenyl)-1H-pyrazole, reten-

o5 tion time [min] 1.741, M+H" [m/e]} 377.84.

Example 17

General reaction scheme for the preparation of compounds of the formula |

30
in which R? denotes an unsubstituted or substituted phenyl group

35



tion vials, lyophilised under sterile conditions and seal ed under sterile
conditions. Each injection vial contains 5 ng of active conpound. 10 O

Exanpl e B: i ies A mxture of 20 g of an active compound accordi ng
to the invgﬁ#?@gﬁ’ﬁoﬁ 100 g of soya lecithin and 1400 g%:f GOt er is

mel ted, poured into 15 noulds and all owE# to cool. Each suppository
contains 20 ng of active conpound. Exanple C. Solution 20 A solution is
prepared from1l g of an active conpound according to the invention, 9.38 g
of NaH2PO4 2 H20, 28.48 g of Na2HPO4._ 12 H2O and 0.1 g of benzal koni um

chloride in 940 mM of bidistilled
solution is made up to 1 1 and steg
sol ution can be used ifRthe form 8
an active conmpound § ouding to the
Vasel i ne underygsep gondi tions.

active anpound 2@ Coreing to the

potato starch, O.ghkg of talc ang

. The pHis adjusted tg 6.8, and the
sed by irra- j 25 dig&iegn. This
e drops. Exanphe D: Q@ ntfment 500 ng of
i nweAtli on are m€ohwi t ™ 3Q-89.5 g of
é\ E:_Tah et m xturefofy1 kg of
i~eA, 4 kg of (G . 2kg of
kg of magnesium_35 006/ 018082
PCT/ EP2005/ 007657 - 106 stearate pressed in a convenorond pnner to give
tablets in such a way that eacCh tabl etf contains 10 ng of active conmpound. 5
Exanpl e F: Dragees Tabl ets are pressed ‘anal ogously to Exanple E and
subsequently coated in a conventional manner with a coating of sucrose,

potato starch, talc, tragacanth and dye. 1@
10 R1
N—N

—_— | \

c >
HO Oh

15

17.A

17.A.1 A mixture of 170.7 mg of benzeneboronic acid, 616.9 mg of "E23a",

10 ml! of propanol, 1.79 mg of palladium(ll) acetate, 3.1 mg of triphenyl-

20 phosphine, 2 ml of sodium carbonate solution and 1.2 mi of water is re-
fluxed for 16 hours under an N, atmosphere. The mixture is cooled and
subjected to conventional work-up, giving 5-(5-phenyl-2,4-dimethoxy-

phenyl)-1-(2-chlorophenyl)-1H-pyrazole ("K1").

25

0

17.A.2 Ether cleavage of "K1" using BBr; gives the compound 5-(5-
phenyl-2,4-dihydroxypheny))-1-(2-chlorophenyl)-1H-pyrazole, retention
time [min] 1.675, M+H" [m/e] 363.82.
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Exanple G Capsules 2 kg of active conpound according to the invention are
I ntroduced into hard gelatine capsules in a conventional manner in such a
way that each_ capsule contains 20 ng of the active conmpound. 15 Exanple H:
Anpoul es A‘gglzﬂﬂ“{“g’f?%f 1 kg of an active conmpound accor di Hfg/ERHY %X vent i on
in 601 of bidistilled water is sterilei@ttered, transferred into

anpoul es, |yophilised 20 under sterile conditions and seal ed under sterile
conditions. Each am poul e contains 10 ng of active conmpound. 25 30 35 |
WD 2006/ 018082 _PCTI EP2005/ 007657 -107 Patent. Clainms 1. Conpounds of the
formula | 5 RThezexemplrs hedpw telalgdovi@magegtical GaMRESIieNs  denot es OH,
OCH3, OCF3, OCHF2, 0OBzl, OAc, p-nethoxybenzyl oxy, SH, S(O nCH3, SO2NH2,
Hal, CF3 or CH3, R2, R3 each, independently of one another, denote H, Hal,

CN, Example A: Injection vials

A solution of 100 g of an active compound 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

o conditions. Each injection vial contains 5 mg of active compound.

Example B: Suppositories

A mixture of 20 g of an active compound according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
15 moulds and allowed to cool. Each suppository contains 20 mg of active

compound.

Example C: Solution
20 A solution is prepared from 1 g of an active compound according to the
invention, 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 and
0.1 g of benzalkonium chloride in 940 mi of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irra-
Q 25 diation. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active compound according to the invention are mixed with
a0 99.5 g of Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active compound according to the invention, 4 kg of

35 lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium



20 N2, A, Alk, (CH2)" Ar, (CH2)" Het, (CH2)" COOH, (CH2)"000A, COOAr,
COOHet, CONH2, CONHA, CONAA' , CONHAr, CONAAr, CON(Ar)2, CONHHet,
CON(Het)2, NH2. NHA NHAr, NHHet, NAA', NHOOA, 25 NACOA , NHOOAT . NHCOHet
NHCOOA, - NHOYRRPOSIRBE Yy ot NHCONHA, NHCONHAr . NHCONHHet | PCHER2085(00765,
OHet, SH, S(O,A S(O,,,Ar, S(OnHet, - SEBNH2, SO2NHA, SO2NAA' , SO2NHAr,
SO2NAAr, SOR2NHHet, SCRN(Ar)2, SO2N(Het)2, CONH(CH2)OHet, 30 NH(CH2) OHet .
Q[ CH2) OAr, S(O) m(CH2) oHet, ~ S(O) n( CH2) 0Ar, ( CH2) OCH( Ar) CH3, CONAR72,
SOZNA(CHRCONAR' ) | SCONH( CHAY)  _ SO2NAL (GH), ONL - SCRNA( GHOAN) ( CH2) ONHAT
35 ( CH2) ONAAr , StEBIRS (RpFeSSERID RSNuRRipnal cpanerdp giva tablelsdn sbeh avak o

anot her ,_denot DefPER{PURGANREp fundg gty et Gl e oo oo,

COOAr, COOHet, CONH2, CONHA, CONAA', CON. HAr, 5 CONAAr, CON(Ar)2, CONHHet,
CON(Het)2, NH2, NHA, NHAr, NHHet, NAA', NHCOA NACOA' , NHCOAr, NHCOHet,
NHCOOA Hcooer:xamnm@ragmcmm NHCONHAr , NHCONHHet, OH, OA, OAr,
OHet S(0)

o sooul s v Sh el S B n s b oy e
NHOO( CH2) 00A 0, LLGHRINERE! mBANBPHitR% LORRId 6 s 56, ARG A"

OCH2CH20,
tragacanth and dye.

10 Example G: Capsules
C/ 2 kg of active compound according to the invention are introduced into
: hard gelatine capsules in a conventional manner in such a way that each
capsule contains 20 mg of the active compound.
15
Example H: Ampoules
A solution of 1 kg of an active compound according to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised
20 under sterile conditions and sealed under sterile conditions. Each am-

poule contains 10 mg of active compound.
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15 A, A each, independently of one another, denote un- branched or branched
al kyl having 1-10 C atons, in which one, two or three CH2 groups may be
repl aced b)(N Q 5 SO, 502, NH, NR$ and/or by -CH=CH groups 20 and/or, in
addition, WO2MBIYRL nuy be replaced by F, O, Br and/ FCHEERRWIET cyclic
al kyl having 3-7 C atons, A and A togett&f-al so denote an al kyl ene chain
having 2, 3, 4, 5 25 or 6 C atons, which nay be substituted by CH20H,
CH2Br, CH2NEt 2, and/or in which a CH2 group may be replaced by 0, S, SO
S2, N, NH, NR8, NCORB or NCOORB, 30_Al k denotes al kenyl having 2-6 C atons,
R7 denotes COOR9, CONRIR10, NROR10, Retemkélaimpicooro or OR9, R8 denotes

cycl oal kyl having 3-7 C atons, cycloal kyl al kyl ene having 4-10 C atons, 35
Al k or WD 20061018082 PCT/ EP2005/ 007657 -109 unbranched or branched al kyl
havi ng 1-6 C af on®g;omboundl 6fthefermieq or three CH2 groups may be repl aced
by 0, S, SO SO, NH and/or, in addition, 1-5 H atons may 5 be replaced by
F and/orSCI, R9, R10 each, independently of one another, denote H or al kyl
having 15 C atons, in vvh1ich -3 CH2 groups may be replaced by 0, S, SO
SO2, NH, NMVe or NEt and/Rr, i addi ti 1-5 H atons may be replaced by F
and/or C, 10 RO and R10 her 3:31I so,denote an al kyl ene chain having 2, 3,
4, 5 R

RS
I
10 HO N R
N
in which
15 R denotes OH, OCHs, OCF5, OCHF,, OBz, OAc,
p-methoxybenzyloxy, SH, S(0),CHs, SO.NH., Hal, CF;
or CHs,
R? R® each, independently of one another, denote H, Hal, CN,
20 NO., A, Alk, (CH2)nAr, (CHz)-Het, (CH2),COOH,

{(CH.),COOA, COOAr, COOHet, CONH,, CONHA,
CONAA’, CONHAr, CONAAr, CON(Ar);, CONHHet,
CON(Het);, NH,, NHA, NHAr, NHHet, NAA’, NHCOA,
NACOA', NHCOAr, NHCOHet, NHCOQA, NHCOOAr,

2 NHCOOHet, NHCONHA, NHCONHAr, NHCONHHet,
OH, OA, OAr, OHet, SH, S(0)A, S(O)mAr, S(O)nHet,
SO,NH,, SO,NHA, SO.NAA’, SO.NHAr, SO,NAA,
— SO:NHHet, SO.N({Ar)2, SON(Het),, CONH(CH,).Het,
30

NH(CHa).Het, O(CHa)Ar, S(0)m(CH) Het,
S(0)m{CHa)oAr, (CHZ),CH(Ar)CH;, CONAR",
SO.NA(CH.CONAA'), SONH(CH_Ar),
SO.NA[(CH2).,CN], SO.NA(CH,AT), (CH,).NHAr,
35 (CH2).NAAT, (CHo),OAT, (CH2).S(O)mAr, CH=CH-Ar,
| CHO, COA or R,



or 6 Catons, in which a CH2 group may be replaced by 0, S, SO SO2, NH,
NRe, NCOR8 or NCOORB, Ar denotes phenyl, naphthyl or biphenyl, each of which
is 15 unsubstituted or nono-, di- or trisubstituted by Hal, A, OR', NR
)2, NO2, CWoO pisenisesz CON(R17) 2, NR7ICOA, NR'CON(R') 2, NRCSGEM000RS7
NR17CQO( CH2) OR11, SO02N(Rt1)2, S(O mA, 2010-(#C(R11)2] n- COOR" and/ or
-JC(R11)2] o COOR11, Het denotes a nono- bi cyclic saturated, unsaturated
or aromatic heterocycle having 1 to 4 N, O and/or S atons, which nay be
nmono-, di- or trisubstituted by Hal, A 3 25 OR', N(R11l)2, N2, CN COO?ll,

CO\I(R11)2 NR' COAR* N g}gﬁg, %E’%@
(car bonyl oxygen) R enotes 7P y’lﬁf%r?%@?tgsﬁcdyw(%ﬁky havi ng 3 7

C atons or cycl oal kyI - al kyI\@y,%AhNk {GH) AP @H‘})m; C%Hdemﬂks F, d, Br
or |, mdenotes 0, 1 or 2, denotes 0, 1, 2 4, 0 denotes 1, 2 or

3, WD 2006/ 018082 PCT/ Epzoo@QIDﬁ&a&?OOkLetoCé}MH@mN’alée@ONéN WCQUBKAre

e
sol vat Zs and stereo- | sorrer st hér eo %hﬁ% 'Sf‘ﬁ?’é fﬁk'ecr/(g& ;Sn aisl
rati os. 10 3. Conpounds achHﬁ‘.ogietq\jl@C@(DAlNBlCCZOAn, NHCOOHet,
NHCONHA, NHCONHAr, NHCONHHet, OH, OA, QAr,
OHet, SH, S(O)wA, S{O)nAr, S(O)nHet, SO.NH,,
SO,NHA, SO:NAA", SO,NHAr, SO,NAAr, SO:NHHet,
Q SQO2N(Ar)z, SO.N(Het),, CONH(CH),Ar, NHCO(CH.),Ar,
- NHCO(CH,)s0A or O(CHs)JHet,
R'and R° together also denote OCH,0 or OCH.CH,0,

15 A A each, independently of one another, denote un-

10

branched or branched alkyl having 1-10 C atoms, in
which one, two or three CH; groups may be replaced by
0, S, SO, SO, NH, NR® and/or by ~-CH=CH- groups
20 and/or, in addition, 1-5 H atoms may be replaced by F,
Cl, Brand/or R’, |
Alk or cyclic alkyl having 3-7 C atoms,
Aand A together also denote an alkylene chain having 2, 3, 4, 5
Q 25 or 6 C atoms, which may be substituted by CH,OH,
CH.Br, CH:NEt;,
and/or in which a CH; group may be replaced by O, S,
SO, SO, N, NH, NR®, NCOR® or NCOOR®,

30 Alk denotes alkeny! having 2-6 C atoms,
R’ denotes COOR’, CONR®R", NR°R"’, NHCOR®,
NHCOOR?® or OR®,
R® denotes cycloalkyl having 3-7 C atoms,
35 cycloalkylalkylene having 4-10 C atoms,

Alk or



R2, R3 each, independently of one another, denote H, Hal, A  (CH2)"Ar,
(CH2)"Het, (CH2)"OOOH, (CH2),COOCA, CONH2, CONHA, CONAA', CONHAr, CONHHet,
NH2, NHA, NHAr, 15 NHHet, NAA', S(OmA, S(O mAr, SO2NH2, SO02NHA, SO02NAA',
SCO2NHAr ,  SOPQAM6/018ER NHHet , CONH( CH2) OHet,  NH( CH2) OHet , RTZERA00TP0T657

S(O m(CH2) oHet, S(O) nm( CH2) oAr, (CH2) 0CH{#g ) CH3, CONAR12, SO02NA(CH2CONAA'),
20 SO2NH( CH2Ar), SO2NA[ (CH2) OCN], SO2NA(CH2Ar), (CH2)ONHAr, (CH2)ONAAr,
(CH2) 0QAr, (CH2)%s(O mAr or R72, and pharnaceutically usabl e derivatives,
salts, solvates and stereo- isoners thereof, including m xtures thereof in
all ratios. 025 4. Conpoundyriesesheidg br@n@h@d@lkynmaemgﬂ-sltaétmné, -iB in whi ch
R4, R5, Rs each, |ndependently of one anot her, denote H, Hal,

(CH2) Ar, COOH, COOA, CONHz m\wgee CHgaaLIps Rhay, bwmplamby ’
NHCOA, NHCOAr, NHCCHet , 2 2) QAr
NHOQ({ CH2) 9Ar,  NHCO( CH2) 00A CG?AS %g%kﬁ'ﬁs f dﬂﬁdﬁﬁm@ut @R%% o
derivatives, salts, solvateg, Sepers thereof, including

m Xt ur esbt her eof in al | ratlos V\D 20 61018082 PCT/ EP20051007657 -111 5.
Conpounds accor di iR, t(RI° one @actpirelepenGeailyrsf dre anotheinj «tdmotaHerab@bh,

| ndependently of one another, denote un- branched or branched al k havi ng
1-10 C atoms, in 5 which ond@vifgh1& Ciatems, irwhighdud £ hegroves gy é@ed by 0,

5. SO S MM NRB and/ of tyec CHEF QUSOURS SIS NMbbrA drdiBr, i H

atons may be replaced by F,
addition, 1-5 H atoms may be replaced by F and/or Cl,
10 R®and R together also denote an alkylene chain having 2, 3, 4, 5
or 6 C atoms, in which a CH; group may be replaced by
0, S, SO, SO,, NH, NR®, NCOR® or NCOOR®,

Ar denotes phenyl, naphthyl or biphenyl, each of which is

15 unsubstituted or mono-, di- or trisubstituted by Hal, A,
OR", N(R"),, NO, CN, phenyl, CON(R""),, NR"'COA,
NR"CON(R"),, NR"'S0O,A, COR"', NR"'CO(CH,),R",
SO:N(R™)z, S(O)mA,
20 {C(R")2},-COOR" and/for -O[C(R"");-COOR",
Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be mono-, di- or trisubstituted by Hal, A,
O 2 OR", N(R""),, NO;, CN, COOR", CON(R"),, NR"'COA,
NR''S0O,A, COR", SO.NR"", S(O)wA, =S, =NR"" and/or
=0 (carbonyi oxygen),

R" denctes H or A,
20 R"™ denotes cycloalkyl having 3-7 C atoms or cycloaikyl-
alkylene having 4-12 C atoms,
Hal denotes F, CI, Bror |,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,
35

o] denotes 1, 2 or 3,



Al k or cyclic alkyl having 3-7 C atons, 10 A and A together also denote an
al kyl ene chain having 2, 3, 4, 5 or 6 C atons, which may be substituted by
CH20OH, CH2Br or CH2NEt 2, and/or in which a CH2 group may be replaced by O,
N, 15 NH VO RRS/O1H82 phar maceutical |y usabl e derivati vesECHEP285/003¢¥7v at es
and stereo- isoners thereof, including mMujures thereof in all ratios. 20 6.
Conmpounds according to one or nore of Clainms 1-5 in which A A each,

i ndependent|y of one anot her, denote un- branched or branched al kyl having
1-6 C atons, in which one, two or three CH2 groups may be replaced 25 by O,
S, SO S02, NH ancﬂrmrpﬁarmaﬁﬁaﬁtallygnsam detingtivies, salts ashivates andistérad-at ons
may be repl aced by F, and/or Br, ALk or cyclic al kyl having 3-7 C atons,
30 and phar maceut i1SQINEL tﬁ%ﬂﬂfeir@mi%fﬂ*#@é@s @QT@@'”@BIW&[@%S and stereo-

i somers thereof, including m xtures thereof in all ratios. 7. Conpounds
according to one or nore of Clains 1-6 in which R7 denotes COOR9, CONRIOR1O,

NROR 0, NHOORG NGBS ad®riiRg toWEafRQGAWRES2 PCT/ EP2005/ 007657 -112
and pharfmaceut i cal l Y usabl e derivatives, salts, solvates and stereo- isoners

t hereof, includi ndR'm xt uiee@tem@f-b@CHmoaSH ratios. 5 8. Conpounds according
?tes upbranched or, branched

f d
L0, 000 TS 2 kb o RE A sShS) e ool RREEY,
sol vat es and st et qgsm AVREFf, IiLERbg GRS e Ghod her eof 11 al

rati os.

10 3.  Compounds according to Claim 1 or 2 in which

R’ R® each, independently of one anbther, denote H, Hal, A,

(CH2)sAr, (CHa)aHet, (CH2),COOH, (CH,).COOA, CONH;,
CONHA, CONAA’, CONHAr, CONHHet, NHz, NHA, NHAr,

15 NHHet, NAA', S(O)A, S(0)mAr, SONH,, SO;NHA, SO:NAA',
SO,NHAr, SO,NAAr, SO,NHHet, CONH(CH,)Het,
NH(CH,)Het, O(CHa),Ar, S{O)m(CHz)oHet, S(O)m(CHa)oAT,
(CH,),CH(Ar)CHs, CONAR'", SO,NA(CH.CONAA),

20 SO.NH{CH.Ar), SO:NA[(CH,),CN], SONA(CH,Ar),
(CHZ)oNHAr, (CH2)oNAAr, (CH2),0Ar, (CH2)oS(0)mAr or R,

and pharmaceutically usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
R* R® R® each, independently of one another, denote H, Hal,

CN, NO,, A, (CH,)sAr, COOH, COOA, CONH,

CONHA, CONAA’, CONHAr, NH;, NHA, NAA'|

50 NHCOA, NHCOAr, NHCOHet, OH, OA, SO:NH,,
SO:NHA, SONAA', CONH(CHa).Ar, NHCO(CHy).Ar,
NHCO{CH:),0A or O(CH,)Het,
and pharmaceutically usable derivatives, salts, solvates and stereo-
35

isomers thereof, including mixtures thereof in all ratios.



10 9. Compounds according to one or nore of Clains 1-8 in which R9, R10
each, independently of one another, denote H or alkyl having 1-5 C atons,
in which 1-5 H atons may be replaced by F and/or d, 15 and

phar maceut i@RMH/O08ED| e deri vatives, salts, sol vates and PEEERYOS/GFeNTer s
thereof, including mxtures thereof in ai{4ratios. 10. Conpounds accordi ng
to one or nore of Cains 1-9 in which 20 A, A each, independently of one
anot her, denotes unbranched or branched al kyl having 1-6 C atons, in which
1-5 H atons nay be replaced by F, d and/or Br, or cyclic alkyl having 3-7
C atoms, 25 arfil plGompoends aeddrilingstaldres oremorebf Claimssikalitis which vat es and
stereo- isoners thereof, including mxtures thereof in all ratios. 11.
Conpounds accor di fy Ao one oreaﬁfBr@dépe@%t%oﬁm’.@aﬂﬁth@ﬁl@F%@Uﬂr denot es

phenyl which is unsubstitute y _Hal, A
CR', N(R)2, NR'COA, NR O ?fé?‘SPegﬁy;}(@‘%‘é‘F’go%wdggﬁ%sb in

phar maceutical | y usabl e deri w,g;wgﬁe %éﬁhré@mtg?éuggﬁqa%ﬁ@ pgb]a(téiprrers

t hereof ,5i ncl uding m xtures thereof in all ratlos Conpounds

according to one or nore of OydDns, SOJ,BOmNIvthR MIBODBJ:OHWB-Q— groups

PCT/ EP2005[ 007657 -113 Het den tes bicyclic saturate

aromati c hetero- cycle havi n&nﬂ c%"0“'}2"‘ nﬁ%/l) 'rbaée%wawmﬁpiﬁﬁ BEFm)no- or
di substituted by A 5 and ph ”BFQH?/o?ﬁﬂ y usabl e derivatives, salts,

sol vates and stereo- i sorrers her eo I ntl udi ng m xtures ther eof in all

ratios. 13. Conpounds accor di ng Al opBgcliRyalRPrttavig §l7aCmatods12 i n which

10 Aand A’ together also denote an alkylene chain having 2, 3, 4,
5 or 8 C atoms, which may be substituted by CH,OH,
CH.Br or CH:NEt,,
and/or in which a CH. group may be replaced by O, N,
15 NH or NR®
and pharmaceutically usable derivatives, salts, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios.
20 6. Compounds according to one or more of Claims 1-5 in which
A A each, independently of one another, denote un-
branched or branched alky! having 1-6 C atoms, in
which one, two or three CH, groups may be replaced
@ 05 by O, §, SO, SO,, NH and/or by -CH=CH- groups
and/or, in addition, 1-5 H atoms may be replaced by F,
Cl and/or Br,
Alk or cyclic alkyl having 3-7 C atoms,
20 and pharmaceutically usable derivatives, salts, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios.
7. Compounds according to one or more of Claims 1-6 in which
R’ denotes COOR®, CONR’R", NR°R'’, NHCOR®, NHCOOR® or
35

OR?,



R denotes OH, OCH3 or SH, 10 Rz, R3 each, independently of one anot her,
denote H, Hal, A (CH2)"Ar, (CH2)"Het, (CH2)"OO0OH, (CH2)"O000A, CONH2,
CONHA, CONAA', CONHAr, CONHHet, NH2, NHA, NHAr, NHHet, NAA' , S(O mA,
S(O) mAr, SOYRIRIG/MPSTO2NHA, SOR2NAA' | SC2NHAr, SO2NAAr, SCREHERI005/007657
CONH( CH2) OHet, NH(CH2) OHet, Q(CH2) OAr, _H{HO.n(CH2)oHet, S(O n(CH2), Ar,
(CH2) OCH( Ar) CH3, CONAR12, SO2NA(CH2CONAA'), SO2NH(CH2Ar), 20

SO2NA[ (CH2), CN] , SO2NA( CH2Ar), (CH2)ONHAr, (CH2)ONAAr, (CH2)O0QAr, .

(CH2), S(OmAr or R12 R4, R5, R6 each, independently of one another, denote
H Hal, CN, N2, and plaip)acauticalCksatioderivalive® salteNedlyaids aDadieccONHAr ,
NH2, NHA, NAA', NHCOA, H ., NH t,, OH  OA SC2NH2, SO02NHA, SO02NAA',
CONH( CH2) 0Ar, NHCOB@MeiH %?Nm@(@%mr% tf@@?ﬁz‘;‘(ﬁ’ﬂé@?'%o R4 and R5

t oget her al so denote OCH20 or OCH2CH2O, A, A" each, independently of one
anot her, denote un- branched or branched al kyl having 1-10 C atons, in

whi ch one, twg.or CHnpould®aotsrdi®y eonder mopé atethims 1-0.inwhidkd, SO2, NH,
NR6 and/®r by CH:CQ—I- groups 35 and/or, in addition, 1-5 H atons may be

repl aced by F, CR® Br aleshotes aabranched @sbrasciyed pikyl Eagiegsi-6@retoms,- 114

Al k or cyclic alkyl having 3-7 C atons, A and A together al so denote an
al kyl ene chain ha\ﬁ'ﬁgprﬁ,‘r ceptically ysa eéeawawé‘?sa\mtghs%@tesér&ﬁﬁ@ﬁ%t ed by

G H2O0H  CH2Br or ChialR threreof, including mixtures thereof in all ratios.
10 _ )
_9. Compounds according to one or more of Claims 1-8 in which
o~ R® R' each, independently of one another, denote H or alkyl having
e 1-5 C atoms, in which 1-5 H atoms may be replaced by F
and/or Cl, | ,
15 and pharmaceuticaily usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-8 in which
20 A A each, independently of one another, denotes unbranched or
branched alkyl having 1-6 C atoms, in which 1-5 H atoms
may be replaced by F, Cl and/or Br,
or cyclic alkyl having 3-7 C atoms,
@ 25 and pharmaceutically usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

11. Compounds according to one or more of Claims 1-10 in which
Ar denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by Hal, A, OR"", N(R™),, NR"'COA,
 NR'"'CO(CH,).R"", and/or -[C(R"")z],-COOR"",

and pharmaceutically usable derivatives, salts, solvates and stereo-

30

isomers thereof, including mixtures thereof in all ratios.
35

12. Compounds according to one or more of Claims 1-11 in which



5 and/or in which a CH2 group may be replaced by 0, N, NH or NRB, denotes
COOR9, CONRRt O, NRR1O NHCOR9, NHCOOR9 or ORS, 10 R8 denotes unbranched or
branched al kyl havi ngj 1-6 C atonms, R9, R16 each, independently of one

anot her , de‘ﬁétzg"ﬁﬂ?l%qs alkyl having 1-5 C atons, in whi ch BCEHEPROR¥#85Tmay be
re- 15 placed by F and/or C, Ar denotesiphenyl which is unsubstituted or
nono-, di- or trisubstituted by Hal, A ORlt, N(R11l)2, NR1lt CQOA,
NR11CQ( CH2) OR11, and/or 20 -[C(R11l)2] n-COOR11l, Het denotes a nono- or
bicyclic saturated or aromatic heterocycle having | to 2 N and/or 0 atons,
whi ch may be nonddefor dienwies atnaerat anbigyclizZaRiratetbobarnaticetaro-R12
denotes cycl oal kyl havin -7 C ato r_cycl gal kyl - al kyl ene having 4-12 C
atoms, Hal denotes F, G&G%rh%wnﬁ,‘l tg?oﬁrﬁ’ﬁﬁﬂ'bge%toési ‘f’%!ﬁw '@?yﬁjecf@ﬂﬂ?‘es 0, 1,
2, 3 or 4, o denotes 11or?diQBbs?ituté8%PPA‘ar maceutically usabl e derivatives,
salts, solvates and stereo- isoners thereof, including mxtures thereof in
all ratios. 35 14. arbphaamateutically dsatyetderiGatives, baite) salvatesfaneinstéle-gr oup WO

2006/ 018982 PCT/ EP2005/ 007657 | . . . .
isomers thereof, including mixtures thereof in all ratios.

13. Compounds according to one or more of Claims 1-12 in which

B R' denotes OH, OCH; or SH,
10 R? R® each, independently of one another, denote H, Hal, A,
@ (CH2)Ar, (CHz) Het, (CH;),COOH, (CH.),COOA,

CONH,, CONHA, CONAA’, CONHAr, CONHHet, NH,
NHA, NHAr, NHHet, NAA’, S{0)mA, S{O)mAr, SO:NH,
15 SO,NHA, SO;NAA’, SO,NHAr, SO.NAAr, SO,NHHet,
CONH(CHa)Het, NH(CHz)oHet, O(CH,).Ar,
S(O)m(CHz)oHet, S(0)m(CHa)oAr, (CH,)oCH(Ar)CH,
CONAR™, SO;NA(CH,CONAA'), SO.NH(CH.Ar),
20 SO.NA[(CH,),CN], SO,NA(CH,Ar), (CH2).NHAT,
(CH2).NAAr, (CH.),OAr, (CH2)eS(O)wAr or R,
R* R°, R®  each, independently of one another, denote H, Hal, CN,
NO,, A, (CH,),Ar, COOH, COOA, CONH,, CONHA,
O 25 CONAA’, CONHAr, NH,, NHA, NAA", NHCOA,
NHCOAr, NHCOHet, OH, OA, SO,NH,, SO,NHA,
SO,NAA’, CONH(CH,),Ar, NHCO(CH,).Ar,
NHGO(CH,).0A or O(CH,).Het,
R*and R’ together alsc denote OCH,QO or OCH,CH,0,

%0 A A each, independently of one another, denote un-
branched or branched aikyl having 1-10 C atoms, in
which one, two or three CH, groups may be replaced by
0, S, 80, SO, NH, NR® and/or by -CH=CH- groups

35

and/or, in addition, 1-5 H atoms may be replaced by F,
Cl, Br andfor R’,



oo

T

oot o1oror1o1o1 01010101

115 5-(2- hydroxy-4-nmet hoxyphenyl)-1-(3-nitrophenyl)-1 H pyrazole,
- (2- hydr oxy- 4- net hyl - 5- chl or ophenyl ) - 1- phenyl -1 H pyrazol e,
- (2- hydr oxy- 4-fl uorophenyl)-1-(3,5-di chl orophenyl)-1 Hpyra- 5 zole,

- (2-
- (2-

hydr o
hydroéy
pyrazol e,

040

-4-f| uor ophenyl )-1-(2, 6-dichl orophenyl)-1 Hpyra- zol e
(Bﬁgqggphenyl )-1-(2-chloro-5-trifluoroneth CTWW?‘V@I’
10 5-(2-hydroxy-4-fluorophenyt4-1-(2-ethyl phenyl)-1 H pyrazol e,

- (2- hydr oxy-4-fl uorophenyl)-1-(3-met hoxyphenyl)-1 H pyrazol e,
- (2- hydr oxy-4-fl uorophenyl ) - 1- (3-cyanophenyl )-1 H pyrazol e,
- (2- hydr oxy-4-fl uorophenyl)-1-(3-trifl uoronet hyl phenél )-1 H 15 pyrazol e,

- (2- hydr oxy- 4- f | uor ophenyl ) - 1- (Adk eRE¥elisRKYNIZVING B

rHomse,

-(2- hyd -4-1 | ) L= (3. f !
(2 tydr oxy- 4 11 dPBBREny1 )oelEr AT HERABA SlpicieBtiet Refing 2, 3, 4, 6
- (2- hydroxy-4-fl uorophenyl)orlg Clatofis, Wipdsromeiybd alisstivlited by CRyORZO! e,
- (2- hydr oxy- 4-fl uor ophenyl) - 1-é4- chl or ophenyl)-1 H pyrazole,

- (2-
- (2-

hydr oxy
hyd$oxy

- 4-f 1 uor ophenyl )Chiz
-4-fl uorophenyl) -

nomGHeNEL, | f onyl phenyl )-1 H 25 pyrazol e,

1-(4-cay box nyl)-1 H pyrazol e
- (2- hydr oxy- 4- f | uor ophenyl )@&d’@ﬁl%véwg%ggﬁ@@gip Fﬂ%ﬁ%&%ﬁ%‘}ed by O, N,
- (2-hydroxy- 4-fl uorophenyl ) yiydA4gg®t hoxyphenyl ) -1 H pyrazole, 30

- (2- hydr oxy4-f | uor ophenyl ) -1 -(3-cHl or o- 4- net hyl phenyl )-1 H Spyrazol e,
- (2- hydr oxy- 4-f | uRf opheny! ) ddndids COOR’ POONR’R'Y NRIR/F aEHCOR®,
- (2- hydr oxy-4-fl uorophenyl)-1-(4-br ormphgenyl )-1 Hpyrazol e,

10

15

20

25

30

35

NHCOOR?® or OR’,

R® denotes unbranched or branched alkyl having 1-6 C
atoms,

R® R™ each, independently of one another, denote H or alky!

having 1-5 C atoms, in which 1-5 H atoms may be re-
placed by F and/or Cl,

Ar denotes phenyi which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR"", N(R'),, NR"'COA,
NR"CO(CH.).R", andior
-[C(R"")2]--COOR"",

Het denotes a mono- or bicyclic saturated or aromatic
heterocycle having 1 to 2 N and/or O atoms, which may
be mono- or disubstituted by A,

R" denotes H or A,

R"™ denotes cycloalkyl having 3-7 C atoms or cycloalkyl-
alkylene having 4-12 C atoms,

Hal denotes F, Cl, Bror|,
m denotes 0, 1 or 2,

n denotes 0, 1, 2, 3 or 4,
0 - denotes 1, 2 or 3,

and pharmaceutically usable derivatives, salts, solvates and sterec-

isomers thereof, including mixtures thereof in all ratios.

14. Compounds according to Claim 1 selected from the group



- (2- hydr oxy-4-fl uorophenyl ) -1-(2-nmet hoxyphenyl)-1 H pyrazole, 35
- (2- hydr oxy-4-fl uorophenyl)-1-(2-fluorophenyl)-1H pyrazol e,

(2- hydroxy-4-fl uorophenyl )-1-(2-chl orophenyl)-1 H pyrazole, W 2006/ 018082
CT/ EP2005/¥99 7¢6/9180 PCT/EP2005/007657

(2-hydroxy-4-fl uorophenyl )-1-(2, 6-di f{11H ophenyl)-1 H pyra- zol e,
- (2, 4-di hydr oxyphenyl ) -1-(3-ni trophenyl)-1 H pyrazole, 5

(2- hydr oxy- 4- met hoxyphenyl )-1-(4-nit rophenyl )-1 H pyrazol e,

(2- hydr oxy- 4- met hoxyphenyl ) - 1- (4- am nophenyl )-1 H pyrazol e,

( 2- hydr oxy- 4- met hoxyptZehydinoxy-4-methaxyp aeﬂ%‘i)(?»insmopz)/eamﬂéf- yrazole,
(
(

e L i e

2- hvd Y- 4- met hoxY] X - -
NI T e e e e

(
(2- hyoéoxy 4- metdobxyphenyl ) - 1- (2- chl orophenyl) 1 H pyrazole,

- (2- hyd¥ oxy- 4- net hoxyphenyl 4-dij fl uorophenyl)-1 H pyra- 15 zol e,

- ( 2- hydr oxy- 4- net hox %HW’;’XK“‘(‘@@DE"‘@W’M WQFPPHBBSI/'H PR,

- (2- hydr oxy- 4- rret%%yphenyl) 1- (3-chl oro- 2- cyanophenyl) 1 H 20 pyrazole,
(2- hydr oxy- 4- net'hoXyphenyl ) - 1- (2, 6-di chl orophenyl )-1 H pyra- zol e,
(2- hydr oxy- 4- et hoxx&n?&nx rbeﬂu@rbbﬂéﬁywtozémum-srmﬂ@drbm RAyl-

henyl ) - 1H pyrazol e ydr oxy- 4- et hoxyp enyl )-1-(2-ethyl phenyl)-1

H pyrazole, 5- ZQMVBXW-@ymxyphenyl) (3 met hoxyphenyl ) -1 H- pyr a-

I

o . SO 2y - B PR b SRS A

5-(2-hydroxy~4-fluorophenyl)—1 -{3-methoxyphenyl)-1H-pyrazole,

5
5
5-
P
5-
5
5-
5-
5-
5-
5-
(

5-
5-
5
5
5
5-
5-
p

5-(2-hydroxy-4-fluorophenyl)-1-(3-cyanophenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluocrophenyl)-1-(3-triflucromethylphenyl)-1H-

15 pyrazole,
5-(2-hydroxy-4-flucrophenyl)-1-(3-chiorophenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluorophenyl)-1-(3-fluorophenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluorophenyl)-1-phenyl-1H-pyrazole,

20 5-(2-hydroxy-4-fluorophenyl)-1-(4-trifluoromethylphenyl)-1H-

pyrazole,

5-(2-hydroxy-4-fluorophenyt)-1-(4-chlorophenyl)-1H-pyrazoie,
5-(2-hydroxy-4-flucrophenyl}-1-{(4-aminosulfonylphenyl)-1H-

25 pyrazole,
5-(2-hydroxy-4-fluorophenyt)-1-(4-carboxyphenyl)-1H-pyrazole,

5-(2-hydroxy-4-fluorophenyl)-1-(4-cyanophenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluorophenyl)-1-(4-methoxyphenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluorophenyl)-1-(3-chloro-4-methylphenyl)-1H-

30
pyrazole,
5-(2-hydroxy-4-fluorophenyl)-1-(4-methylphenyl)-1H-pyrazols,
5-(2-hydroxy-4-fluoropheny!)-1-(4-bromophenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluocrophenyl}-1-(2-methoxyphenyl)-1H-pyrazole,
35

5-(2-hydroxy-4-fluorophenyl)-1-(2-flucrophenyl)-1H-pyrazole,
5-(2-hydroxy-4-fluorophenyl)-1-(2-chlorophenyl}-1H-pyrazole,



5-
5-
5-
5
2
5-
5-
5-
5-
5
(
5-
5-
5-
5
5-
5-
5-

0

2- hydr oxy- 4- met hoxyphenyl ) -
2- hydr oxy- 4- met hoxyphenyl ) -
2- hydr oxy- 4- net hoxyphenyl ) -
2- hydr oX¥y0200604$8% y pheny! ) -
6/018082 PCT/EP2005/007657
2- hydr oxy- 4- met hoxyphenyl ) - 1- (4- br onophenyl )-1 H pyra- zol e,

2- hydr oxy- 4- met hoxyphenyl ) - 1- phenyl -1 H pyrazole, 5

2- hydr oxy- 4- met hoxyphenyl )-1-(4-trifl uoronet hyl pheny pyrazol e,

-(3-trifluoronethyl phenyl)-1 H pyrazoie,
-(3-chl orophenyl)-1 H pyrazol e,

- (3-carboxyphenyl)-1 H pyra- 35 zole

-(3-

-11

l—‘l—‘l—‘H

f | uor ophenyl )-1 H pyr M@ZOMW“"
7 -116 -

- (2- hydr oxy- 4- net_hoxyphenyl ) - 1- (4- am nosul f onyl phenyl )-1 H pyrazole, 10

2-

hYdr oxY- 4- met hdxYphenYl ) - 1- (4- car boxYphenYl ) - 1H pYra- zol e,

2yl oy 4 Mot hoxypram PRSI RTE R Oer R ESERYS .

2- hydr oxy- 4- net hox@(ﬁhydi:)oxﬂr—tt-meﬂhrb)qpheﬁyll)ﬁat-Whntmphghyl) 1H-bynazota7,ol e,

-(2- hy(ﬁoxy-4- met hoxyphenyl ) - 1- (4- net hyl phenyl ra- 20 tole,
oyt oy 4- ot hoxsbrERYSPXY 4 ebPRRYPBDY b dhdr@mynap WY e-PyEazale,

(
(
(
(
0
(
E
( 2- hydr oxy- 4- et hox yptRehydnoxy-4-Hueniepbeopidni?, 6-Jd1f gln%md) éH-pyra-
(
(
(
(
(
(
(
(

2~ hydr oxy- 4- mot Ry Mot 4 T PR P Bt R EBEh P T-pyra2ble« ! ©
5-(2-hydroxy-4-methoxyphenyl)-1-(2-aminophenyl)-1H-pyrazole,
5-(2,4-dinydroxyphenyl)-1-(4-aminophenyl)-1H-pyrazole,

10 5-(2-hydroxy-4-methoxyphenyl)-1-(2-flucrophenyl)-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(2-fluorophenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(2-chlorophenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(2,4-difluorophenyl)-1 H-pyra-

15 zole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3,5-dichlorophenyl)-1H-pyra-

Zole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-chloro-2-cyanophenyl)-1H-

20 pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(2,6-dichlorophenyl)-1H-pyra-

zole,

5-(2-hydroxy-4-methoxyphenyl)-1-(2-chloro-5-trifluoromethyi-

@ 25 phenyl)-1H-pyrazole,

5-(2-hydroxy-4-methoxyphenyl)-1-(2-ethylphenyl}-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-methoxyphenyl)-1H-pyra-
zole,
20 5-(2-hydroxy-4-methoxyphenyl)-1-(3-cyanophenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-trifluoromethylphenyl)-1H-
pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-chlorophenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-carboxyphenyl)-1H-pyra-
3 zole,

5—(2-hydroxy-4-mefhoxyphenyl)-1 -(3-fluorophenyl)-1H-pyrazole,



phenyl)-1 H pyrazol e, 5-(2-hydroxy-4-nethoxyphenyl)-1-(2-nitrophenyl)-1
H pyrazole, 30 5-(2-hydroxy-4-nmethoxyphenyl)-1-(4-ethoxycarbonyl phenyl)-1
H pyrazol e, 5- dr oxy- 4- net hoxyphenyl ) - 1- (2- am nophenyl )-1 H pyrazol e,
5- (2, 4- di hyWiP3 Q‘%M%ﬁ %1)-1-(2-chl orophenyl )-1 H- pyrazol e, Bt prnsb0res
2, 4- di hydr oxyphenyl ) - 1- (2, 4-di f | uor optenyl )-1 H pyrazole, 35
4- di hydr oxyphenyl ) -1-(3, 5- dlchlorophenyl) 1 H pyrazole, WO 2006/ 018082
EP2005/ 007657 - 118

di hydr oxyphenyl (3-chl oro- 2- cyanophen -1 yra- zole,
i hydr oxypheny 13- Ahyorosydh TRt OPREny)SA-bropyontasy: 1 Hpyra-
dlhydroxyprl'%%)rl| | )-1-(2-chloro-5-trifl uoronethyl phenyl)- 1 H pyrazole,
di hydr oxyp %I)-l-(z-ethylphenyl) 1 H pyrazol e,
gl hydr oxyphenyléu(zlh?&oktyfk thy|h1tbrﬁlé/ﬁyﬁllﬂ Byrazgle.

3- cyanophenyl) razol e

-
-
-
-
-
-
-
(

I hydr oxyphenyl)-1

l\) 1
>

4-
4-
4-
4-
4-
4-
di hydr oxYAhenYl) -&(Z—Bydmx?%meﬂnm(yplﬁéﬂﬂéﬁW4)-triﬂul3|rcp1ﬁeﬂnyiptmlngl) 1H-

, 4- d¥ hydr oxyphenyl ) - 1- ( 3- chl orophenyl )-1 H pyrazol e,
4- di hydr oxypHd#§49'e1- ( 3- car boxyphenyl ) - 1 H pyrazole, 15
4- di hydr oxyphenyl =foel L _ﬁ%p P AL
4- di hydr oxyphenyl (% ?Qrog(yormphen bé?}lw g@% @henyl) 1H-pyrazole,
4- di hydr oxypheny|5-¢ZLhptheixy4-methayphenyk-1-(4-aminosulfonyiphenyl)-1H-
4- di hydr oxyphenyl ) 1-(4-trifluoronethyl phenyl)-1 H pyra- 20 zol e,
4- di hydr oxypH#ig¥9le1- (4- chl or ophenyl )-1 H pyrazol e,
4-

Bydr oxyphenylg (&ALt BRI L ek hpyra-

zole,

mmmmmmmmﬁmmmmmmﬂmm

2,
CT/
2,
2
2,
2
2
2
A-
2
2
2
2,
2
2
2
2,

¥
-
-
- (
-
-
-

- (

D.Q.Q.D.D.Q.Q.

5-(2-hydroxy-4-methoxyphenyl)-1-{4-cyanophenyl}-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(4-methoxyphenyl)-1H-pyra-
15 zole,
5-(2-hydroxy-4-methoxyphenyl)-1-(3-chloro-4-methyiphenyl)-
1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(4-methylphenyl)-1 H-pyra-
20 - zole,
5-(2-hydroxy-4-methoxyphenyl)-1 -(2,6-difluorophenyl)-1H-pyra-
zole,
5-(2-hydroxy-4-methoxyphenyl)-1-(4-cyano-2-nitrophenyl)-1H-
@ 25 pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(4-trifluoromethyl-2-nitro-
phenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyt)-1-(2-nitrophenyl)-1H-pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(4-ethoxycarbonylphenyl)-1H-

30
pyrazole,
5-(2-hydroxy-4-methoxyphenyl)-1-(2-aminophenyl)-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(2-chlorophenyl)-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(2,4-difluorophenyl}-1H-pyrazole,
35

5-(2 4-dihydroxyphenyl)-1-(3,5-dichlorophenyl)-1 H-pyrazole,



ol

2, 4- di hydr oxyphenyl ) - 1- (4- car boxyphenyl ) - 1H pyr azol e,
I hydr oxyphenyl ) -1-(4-cyanophenyl)-1 H pyrazol e,

d
di hydr oxyphenyl ) - 1- ( 4- hydr oxyphenyl )-1 H pyrazol e,

di h)ﬁﬁpéﬂ&)/‘g“d@?il )-1-(3-chl or o- 4- net hyl phenyl ) -1 H pP&HEPZOS/HTPY,
d

d

(
, 4
, 4
, 4

4- di hydr oxyphenyl ) - 1- (4- net hyl phenyf)lgl H- pyrazol e,

4- di hydr oxyphenyl )-1-(2, 6-di fl uorophenyl)-1 H pyrazol e,

4- di hydr oxyphenyl ) - 1- (4- cyano- 2- ni t rophenyl )-1 H pyrazol e,

, 4-di hydr oxyphenyl )-1-(4-trifluoronethyl-2-nitrophenyl)-1 H 35
zole, 5-(2,4-dih 21ﬂ;qsh)edrpxypner(m-mgm@@pyanophwi)a‘z!mma-v\o
/018082 PCT/ E%OS/ 007657 -119
, 4- di hydr oxyp ?/’I ) - 1- (4- et hoxycar bonyl phenyl)-1 H pyra- zole,
, 4- di hydr oxyphenyl g_y4d a(AradroR 173 athi R
" 4- di net hoxyphenyl? Ejl’?((ﬁt‘flc?‘]??goﬂplhi e, % X%’%'%@é@f%’,y h E}f’(pé',razc’le‘
met hoxyphenyl ) - 1- (342 didibpdrerypheriyl - {2 +wchbarbeh-trifluoromethylphenyl)-
, 4- dP et hoxyphenyl ) - 1- ( 4- benzoyl am nophenyl )-1 H pyra- zol e,
, 4- di met hoxyphbipYrazale.4- acet yl ami nophenyi )-1 Hpyra- 10 tol e,
4-
4-

4 ai et hoxyphenyl TSR TORMEAhorTH RS, )
, 4- di met hoxyphenyl| 5—(2,4L&hﬁﬁiﬁw?ﬁé{?ﬂrﬂ(sﬂyﬂww@h?F)-)‘H—f—p%iﬁmblé,- 1

yrazol e, 5-(2,4-di nmethoxy [l4- (ghenyl acet yl am no) phenyl ] -
5-(2,4-dihydroxyphenyl)-1-{3-cyanophenyl)-1H-pyrazole,

o<

QOO h~OCICIOINT O1TOITOTOIOTAIOTN

5
2
2
2
2
2
2
2
a
6
2
2
2
i

2
2
2
2
2

10 5-(2,4-dihydroxyphenyl}-1-(3-trifluoromethylphenyl)-1H-pyra-

- zole,

Q 5-(2,4-dihydroxyphenyl)-1-(3-chlorophenyl)-1H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-(3-carboxyphenyl)-1H-pyrazole,
15 5-(2,4-dihydroxyphenyl)-1-(3-filuorophenyl)-1H-pyrazole,

5-(2,4-dihydroxyphenyi)-1-(4-bromophenyl)-1H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-phenyl-1H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-{4-trifluoromethyiphenyl)-1H-pyra-
20 zole,

5-(2,4-dihydroxyphenyl)-1-{4-chlorophenyl)-1H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-(4-aminosulfonylphenyl)-1H-pyra-

zole,

@ 25 5-(2,4-dihydroxyphenyl)-1 -(4-carboxypheny! )-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(4-cyanophenyl)-1H-pyrazole,
5-(2,4-dinydroxyphenyl)-1-(4-hydroxyphenyl)-1H-pyrazole,
5-(2,4-dihydroxypheny!)-1-(3-chloro-4-methylphenyl)-1H-pyra-

Zole,

20 5-(2,4-dihydroxypheny!)-1-(4-methylphenyl)-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(2,6-difluorophenyl}-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(4-cyano-2-nitrophenyl)-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(4-trifluoromethyl-2-nitrophenyl)-1H-

35

pyrazole,
5-(2,4-dihydroxyphenyl)-1-(2-nitrophenyl}-1H-pyrazole,



20 IH-pyrazoIe 5- (2, 4-di hydr oxyphenyl ) -1-(4- benzoyl am nophenyl)-1 H pyra-

zol e, 5-(2,4-di hydroxyphenyl)-1-(4-acetyl am nophenyl)-1 H pyra- 25 zole,

5-(2, 4- dlhydrox henyl ) - 1- (4- propi onyl anmi nophenyl ) -1 H grazole

5- (2, 4- di hy¥P, 3}3’& | )-1-[ 4- (but yryl ami no) phenyl ] -1 H pyPQI/EBWIS/B7657 5. (2,

4- di hydr oxyphenyl )-1-[4-(pyridi n-4-yl cartyo@dyl am no) - phenyl]-1 H pyrazole,

5-(2, 4-di hydr oxyphenyl ) -1-[ 4- (phenyl acetyl am no) phenyl]-1 H pyrazole, 35

5- (2, 4-di benzyl oxyphenyl ) - 1- (4- car boxyphenyl )-1 H pyrazol e, WO 2006/ 018082

PCT/ EP2005/ 007657 -120

5- (2, 4- di benzy! oxypherBr(3.44dipydrosgphenyiind fécihweiepryonyipheny)-1H-pyrayr azol e,

5- (

H—pyrazole 5- (2 benzyl oxyphenyl ) - 1- [ 4- (et hyl am nocar bonyl ) phenyl]- 1
]

2, 4- di benzyl oxy nyl)-1-[4-(met hyl am nocar bonyl )- 5 phenyl]-1
H pyrazol e, 5-(2, 4 di L - phenyl
H pyrazole, 10 5-(2, 4%%?&??@(/%%@%@@1&5 Eé%(dmb]ﬂﬁgh n?noca%gﬁ%%)phenyl]
H-pyrazo}ise, 5-(2, 4-di I‘Fy&é@MWyphénﬂ%%(@mhppheny@d&t -pynagblephenyl - 1

"pyrazofe, 15 5 (2, 4 R ety AL S inapramy T pyrahid e 1 -

5-(2,4-dimethoxyphenyl)-1-(4-benzoylaminophenyl)-1H-pyra-

zole,
5-(2,4-dimethoxyphenyl)-1-(4-acetylaminophenyl)-1H-pyra-
10 zole,
@ 5-(2,4-dimethoxyphenyi}-1-(4-propionylaminophenyl)-1H-
pyrazole,
5-(2,4-dimethoxyphenyl)-1-{4-(butyrylamino)phenyi}-1 H-pyra-
15 zole,
5-(2,4-dimethoxyphenyl}-1-[4-(pyridin-4-ylcarbonylamino)-
phenyl]-1H-pyrazole,
5-(2,4-dimethoxyphenyl)-1-[4-(phenylacetylamino)phenyl]-
20 1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-(4-benzoylaminophenyl)-1H-pyra-
Zole,
5-(2,4-dihydroxyphenyl)-1-{4-acetylaminophenyl)-1H-pyra-
C) 25 Zols,
5-(2,4-dihydroxyphenyi}-1-(4-propionylaminophenyl}-1H-
pyrazole,
5-(2,4-dihydroxyphenyl)-1-[4-{butyrylamino)phenyl]-1 H-pyra-
zole,
30 5-(2,4-dihydroxyphenyl)-1-[4-(pyridin-4-ylcarbonylamino)-
phenyl]-1H-pyrazole,
5-(2,4-dihydroxyphenyl)-1-{4-{phenylacetylamino)phenyl}-1H-
_ pyrazole,
35

5-(2,4-dibenzyloxyphenyl)-1-(4-carboxyphenyl)-1H-pyrazole,



1 Hpyrazole, 5-(2,4-dihydroxyphenyl)-1-[4-(propylam nocarbonyl)phenyl]- 1
H pyrazol e, 20 and pharmaceutically usable derivatives, salts, solvates and
stereo- isomers thereof, including mxtures thereof in all ratios. 25 15.
Conpounds a¥E3PUHEE o Claim1 selected fromthe group PCI/EP2005/007657

5- (5-am nosul fonyl - 2, 4-di hydr oxyphenyl ) -42g(2-chl orophenyl)- 1 H pyrazol e,
5-[5-(N-ethyl -N net hyI am nosul fonyl) -2, 4-di hydr oxyphenyl ]- 30

1- (2-chl orophenyl)-1 H pyrazol e

5-[5-(N-N -di et hyl am nosul f on - 2, 4-di hydr oxyphenyl ]-1-(2- chl orophenyl) -
H pyrazol e, 5-[5-(piperi®Hd- bemaw@wh)enyl)znfbﬁ {bahzylaymhecarbpngh{ 2- chl oro-
henyl)-1 H pyrazol.e ﬁ

_[ 5- (N- pheny( ani RS&dMIaHYPYI8ZAe.4i hydr oxypheny! ] - 1- (2- chl or ophenyl ) - 1

phe
5-[
H pyrazol e, WO 2006/ 018
5-[ 5- (N- phenyl ani nosul f %5% B@éﬁ%@&@pﬁ%ﬁﬁ@ h@@ﬁ?%’y gnyingcarbonyl)-
(2-chl or gphenyl ) - 1phd>rM]F‘Hi‘<pJIyeazole
5-{5- [N-%Z f I uor ophenyl) am nosul f ony 4- di k}lydroxypheny &
1- (2- chl or ophenyl ) - 1 pﬁ&%ﬂ&i@enm?wﬂhﬂnyﬁ =H4-(ethypringdarbemy hamnytlony | - 2,
4-d i hydroxypheny } 33"5!%1 chl orophenyl)-1 H pyrazol e,
i Eg [m(4 flhuorf))p 1#)3[ gjosul fonyl]-2, 4-di hydroxyphenyl}-

chl oropheny PBL244i8e henyl)-1-[4- | b f)-
5-{5-[N-(pyridin-3-yl)am nosullf Onéﬂoxyg syl erop amlnocar ony)
(2-chl org)phenyl) mherWMrHimyéazoie

0

5-(2,4-dihydroxyphenyi)-1-[4-(benzylaminocarbonyl)phenyl]-

2-

N 4- di hydr oxyphenyl }

. 1H-pyrazole,

@} 5-(2,4-dihydroxyphenyl)-1-[4-(methylaminocarbonyl)phenyl}-
1H-pyrazole,

15 5-(2,4-dihydroxyphenyl)-1-[4-(ethylaminocarbonyl)phenyl]-
1H-pyrazole,

5-(2,4-dihydroxyphenyl)-1-[4-(propylaminocarbonyl)phenyl]-

1H-pyrazole,

20

and pharmaceutically usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

@ 25 15. Compounds according to Claim 1 selected from the group
5-(5-aminosulfonyl-2,4-dihydroxyphenyl)-1-(2-chlorophenyti)-
1H-pyrazole,
5{5-(N-ethyl-N"-methylaminosuifonyl)-2,4-dihydroxyphenyi}-
1-(2-chlorophenyl)-1H-pyrazole,

%0 5-[5-(N-N"diethylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-
chlorophenyl)-1H-pyrazole,
5-[5-(piperidine-1-sulfonyl)-2,4-dihydroxyphenyl]-1-(2-chloro-
phenyl}-1H-pyrazole,
35

5-[5-(N-phenylaminosulfonyl)-2,4-dihydroxyphenyi}-1-(2-
chiorophenyl)-1H-pyrazole,



5- [ 5- (3- hydr oxynet hyl pi peri di ne- 1-sul fonyl ) -2, 4-di hydr oxy-
phenyl]-1-(2-chl orophenyl)-1 H pyrazole, 15

5-[5-(3-br | pi. peri di ne-1-sul fonyl)-2, 4-di hydr oxy-
phenyl]-1- ?@Bgﬁ'iﬁgiﬁﬁ'%ﬁenyl )-1 Hpyrazol e, PCT/EP2005/007657

5-[5- (N-benzyl - N - net hyl am nosul f onyl ) - 2121 di hydr oxy
phenyl]-1-(2-chl orophenyl)-1 H pyrazole, 20
5-[5-(N-benzyl - N - net hyl am nosul fonyl ) - 2- met hoxy- 4-

hyd h [1-1-(2-chl h 1 H | e
5y[r502<3|<|_pMeg?/rrLt hyl(amcnooﬁrrf Uﬁ;l yiamtaggﬁ?nz&wmﬁmwﬂm&!hommﬂﬁeny.) 1

H I 25 5- t hyl | f l)-2, 4-di
hy8¥giigh:nyl ]-1- E@é%%&%hgqp‘ﬁ'aﬁ%&c’ ypﬁgzo%/eam nosul fonyl)- "
5-[5- (N-cycl ohexyl - MWEtME»?W(EﬁWéﬂWéH ))aanﬂoght ]%n-dlhydroxyphenyl}

phenyl ] - 1- (2- chl or ophenyl razol e,” 30 5-[5-
3-di brorrﬁpropyl) Nt ~Zrh Oalnemd}sﬂJHangquez 4- d |-
p

hydr ox enyl]-1-(2-chl razal e

rSrZE gyl( él_m' nogu? f on3(/l )-2, %ﬁﬂf@g%ég&%@@% ”ag'inf]?'é:gq{{yﬁ éﬁ%%ﬁﬁﬁ’}{f%?’%pwryﬁr azol e,
ro ﬁ)@M} -d i r ox en -

1- ( 2-chl groBKenyl) Hgiyf?gzm e!f Qi)\Aég 2006101808% Pa}lgpzo%a 007657 -122

5-{5-[ N-(2-cyanoet hyl ) - M{Wﬂﬁ#f%opimyl)laimnqh}lf&yi]@ 4diiwdioryphEredlyl - 1

ogﬁl 1(‘:2|n§|r o.pgenz/l 31 I %ﬁghgéoé'%ﬂbﬁ@[rﬂw Zqile( ZocLlog)r/lopwengF; ! H?pyr :atzgl e,
?[u{ ?’5%3? o oy e oy 6 SRR bl ?‘W?ﬂﬁﬁwa%wew'} -
5- (2- hydr oxynet(tyd;mbme@ynefﬂ_pyraz‘mmyl ) - 2 4- di hydr oxy
eyl ] - 1- ( 2- chlorophenyl) H pyrazol e,
5-]5- (3 hydroxymethylplperldme 1-sulfonyl)-2,4-dihydroxy-
phenyl]-1-(2-chiorophenyl)-1H-pyrazole,
15 5-[5-(3-bromomethylpiperidine-1-sulfonyl)-2,4-dihydroxy-
phenyl]-1-(2-chlorophenyl)-1H-pyrazole,
55-(N-benzyl-N-methylaminosulfonyl!)-2 4-dihydroxy-
phenyl]-1-(2-chlorophenyl)-1H-pyrazole,
20 5-[5-(N-benzyl-N*-methylaminosulfonyl)-2-methoxy-4-
hydroxyphenyi}-1-(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-N"-dimethylaminosulifonyl)-2,4-dihydroxyphenyl}-1-(2-
chlorophenyl)-1+H-pyrazole,
o5 5-[6-(N-(2-bromoethyl)-N"-methylaminosulfonyl)-2 4-di-

hydroxyphenyl]-1-(2-chlorophenyl)-tH-pyrazole,

5-{5-(N-cyclohexyl-N*-methylaminosulfonyl)-2,4-dihydroxy-
phenyl]-1-(2-chlorophenyl}-1H-pyrazole,
5-[5-(N-(2,3-dibromopropyl)-N"-methylaminosulfonyl)-2,4-di-

%0 hydroxyphenyl]-1-(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-butyl-N'-methylaminosulfonyl)-2,4-dihydroxyphenyl]-
1-(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-propyl-N"-methylaminosulfonyl)-2 4-dihydroxyphenyl]-
35

1-(2-chiorophenyl)-1H-pyrazole,



10 5-[5-(norpholine-4-sul fonYl)-2,4-di hvdroxYphenYl]-1-(2- chlorophenyl)-1
H pyrazol e and 5-{5-[ N (2-hydroxyethyl)-M(2-bronoethyl)am nosul fonyl]-2,4

di hydr oxyphen 2-chl orophenyl )-1 H pyrazole, 15
5-{5-[ N-(2-%9 é@w@% Byl ) - N - (2- bronoet hyl ) ami nosul f ony| | - BCT/EP2005/007657

hydr oxy- 4- met hoxyphenyl }-1- (2-chl oropheny22-1 Hpyrazole; 5-{5-[2-(N,
N - di et hyl am nonet hyl ) pi peri di n- 4-yl ] sui fonyl}-2, 4

di hydr oxyphenyl ] - 1- (2- chi orophenyl )-1 H pyrazol e, 20

5-[5- (1- net hyl pi perazi n- 4- sul f ony ltL 4-di hy droxyphenyl}]

(2 chl or Opheny|) 1 H_pyr%é%[ (2—Cyanﬂe y‘)‘N methy‘amlnosu’fony‘ 24'

¥ byrazol e, o5 5 (EyHeo R T A RS BN RIS oy B oy pheny! 1 - 1-
(2-chl orophenyl) -1 H-pyf@[@L |S&Jr6§yl(MMéWémNosﬁ%ﬁW-Qm d[hydroxy-
i nosut fonyl ) - 2, 4- di hydr oxyphe 1- (2- met hyl phenyl)-1 H pyfazole, 30

5- ( u“gropyl M man'wl]aHZroblmlrm[dmn)d)—PHépyﬁaWGr oxyphenyl ] -
fi uorophenyl)-1 H

(N phery e nosul f%Wfﬁ%&me&hwﬁaﬁmnemme.tr_iwg-af-megmmmln]y| )1
Fool ehenyl 3 SUeREN ARG SR b CriicfphatyTEL DO BAgeY ! ) 2

[

(2-

[ 5-

pyr

e

5- (N-benzyl ani nosul f dh8-J2-Bydrostyimetindpipehidimet1 -slifodyl)-api-tinynhexyy | ) 1
r

e

5-

yr

[
pyrazol e, 5-[5-(N ben ‘g_l am nosul fon l)—l 2- hydr oxy- 4- met hoxyphenyl ] -

t hy Mg)henyl) mhesyilal-63-ghlorophenyl)-1H-pyrazole,

(N. 8 i et hyl am nosul 00l v ie - BaREBIASK) bk bRanyTRA R Pheny! ) - 1

chlorophenyl)-1H-pyrazole and
5-{5-[N-(2-hydroxyethyl}-N"-(2-bromoethyl)aminosulfonyl]-2,4-

dihydroxyphenyl}-1-(2-chlorophenyl)-1H-pyrazole,

15 5-{5-[N-(2-hydroxyethy!)-N'~(2-bromoethyl)aminosulfonyl]-2-

hydroxy-4-methoxyphenyl}-1-(2-chiorophenyl)-1H-pyrazole;
545-[2-(N,N-diethylaminomethyl)piperidin-4-yljsulfonyl}-2,4-

dihydroxyphenyll-1-(2-chlorophenyl)-1H-pyrazole,

5-
1-
5-
H-
(2-
5-
H-
(2-
5- [
Hp

20 5-[5-(1-methylpiperazin-4-yl)sulfonyl]-2,4-dihydroxyphenyl]-1-

(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-methylaminosuifonyl)-2,4-hydroxyphenyl}-1-(2-

chlorophenyl)-1H-pyrazole,

@ 25 5-{5-[N~(pyridin-4-yl)aminosulfonyl]-2,4-dihydroxyphenyl}-1-

(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-propyl-N"-methylaminosulfonyl)-2,4-dihydroxyphenyl]-

1-(2-methylphenyl)-1H-pyrazole,
5-[5-(N-propyl-N"-methylaminosulfonyl)-2,4-dihydroxyphenyl]-

%0 1-(2-fluorophenyl)-1H-pyrazole,
5-[5-(N-phenylaminosulfonyl)-2,4-dihydroxyphenyi}-1-(2-
methylphenyl)-1H-pyrazole,
5-[5-(N-phenylaminosulfonyl)-2-hydroxy-4-methoxyphenyl]-1-
35

(2-methylphenyl)-1H-pyrazole,



5-[5-(N, N diethylam nosul fonyl)-2-hydroxy-4-net hoxy-

phenyl]-1-(2-net hyl phenyl )-1 H pyrazole, 10

5-[5- (et hYl am nosul f onYl) -2, 4- di hYdr oxYphenYl ] - 1-(2-net hYl - Eﬁhengl(z-l

H pyr azol e, WE2P%I018482y| ani nosul f onyl ) - 2- hydr oxy- 4- met hoxy BEEEIPS/AQT6S.

met hyl phenyl )-1 H pyrazole, 15 -123 -

5-[5-(am nosul fonyl) -2, 4-di hydr oxyphenyl ] -1-(2-net hyl - phenyl)-1 H pyrazol e,
[ 5- (am i nosul f onyl) - 2- hydroxy 4- met hoxyphenyl ] - 1- (2- net hyl phenyl)-1

H pyrazol e, 20 5-[5-io0do-2, 4-di hydr oxyphenyl ] -1-(2-chl orophenyl)-1 H pyra-

ol e, 5-[5-io0do-2, 4-di hy@fi’awmmyla]'mm%lﬂfdﬂyﬁe? éptibygrioxyphemydlyt42- zol e, 3 25

p

|l e

5- car boxyet hyl I.h 0 e 1- (2-fl uorophenyl 1 H pyrazol e,

%5 met hoxycar%o Pél fﬁh%‘hﬁﬁt %%/%é*yph(enyl] 1- (2 flﬁoa o- phe%l

H pyrazole, 30 5-[5-(2- 1 %é’r‘% dp%,gr henyl
Elypyrazol e, 5- [[5 ((2 p%ﬁs"ﬂl t hy ;’ 26%% o%%ﬁ'gﬁ‘% hé?é@ﬁ%b?ggﬁenyr))

H pyrazol e, 5-[5- (szptiqﬂpher@kl)n‘bﬂ#pyxamléyl) 2, 4- di hydr oxyphenyl]-1-(2 35

p

oroph%nyl) 1 Hpyrazole, WO 2006/018082 PCT/ EP2005/ 007657 - 124
5-styryl -2, 4-di hydrox%’ir NIV qthy@mmwlfﬁm@n%ﬁ) ihyqroxyphenylhi +42-
5-
n

I[2 (pyri di n- &myﬁlli‘mﬂyl) 12lklzbygjt,lﬁghgroxyphenyl }-1-(2-chloro- 5

yl)-1H pyrazol e

5-
4
5-
5-

1
1
flu
5-[
5-{
phe
5-[5-(N, N-diethylaminosulfonyi)-2-hydroxy-4-methoxy-
phenyl]-1-(2-methylphenyl)-1H-pyrazole,
10 5-[5-(ethylaminosulfonyl)-2,4-dihydroxyphenyl]-1-(2-methyl-
phenyl)-1H-pyrazole,
5-[5-{ethylaminosulfonyi)-2-hydroxy-4-methoxyphenyl}-1-(2-
methyiphenyl)-1H-pyrazole,
15 5-[5-(aminosuifonyl)-2,4-dihydroxyphenyl]-1-(2-methyi-
phenyl)-1H-pyrazole,
5-5-(aminosulfonyl)-2-hydroxy-4-methoxyphenyl}-1-(2-
methylphenyl)-1H-pyrazole,
20 5-[5-iodo-2,4-dihydroxyphenyl]-1-(2-chlorophenyl}-1H-pyra-
Zole,
5-[5-iodo-2,4-dihydroxyphenyl]l-1-(2-flucrophenyl)-1H-pyra-
Zole,
0 o5 5-[5-carboxyethyl-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-
1H-pyrazole,
5-[5-methoxycarbonylethyl-2,4-dihydroxyphenyil-1-(2-fluoro-
phenyl)-1H-pyrazole,
30 5-[5-(2-phenylethyl)-2,4-dihydroxyphenyl]-1-(2-chlorophenyl)-
1H-pyrazole,
5-[5-(2-phenylethyl}-2,4-dihydroxyphenyl]-1-(2-fluorophenyl)-
1H-pyrazole,
5-[5-(2-phenyi-2-methoxyethyl)-2,4-dihydroxyphenyl]-1-(2-

85 fluorophenyl)-1H-pyrazole,



5-{5-[2-(pyridin-4-yl)vinyl]-2, 4- dlhydroxyphenyl} 1-(2-chl oro- phenyl)-1
H pyrazole, 5-{5-[2-(pyridin- y )et hyl ] -2, 4-di hydr oxyphenyl } - 1- (2- chl or o-
phenyl)-1 H pyrazole, 10

5-{5-[2-(4- yl)ethyl]-2, 4-di hydr oxyphenyl } - 1- ( 2- )-1
H pyr azol e,‘gbé-ﬂ'?@(ﬁ?@gw f | uor ophenyl ) et hyl ‘L 2, 4-di hydroxylf)‘fi'g 0? tl] ?

chi orophenyl )-1 H pyrazole, 15 - 124 -

5-{5-[2-(2-fl uorophenyl)ethyl]-2,4-di hydroxyphenyl }-1-(2- chl orophenyl)-1
H pyrazole, 5-{5-[1-(4-fluorophenyl)ethyl]-2,4-dihydroxyphenyl}-1- phenyl -1
H pyrazole, 20 5-{5-[2- ar bgn hen h 2, 4-

hydr oxyphenyl }- 1- ( 2- chl ﬁ%ﬁ&ﬁg%#ﬂ {@ﬁry?]g~?§%§ ﬁﬁ%’e)\? ‘M'I’-T]pM 1 51
HO OH 30 5-{5-[ 2- io’iecar boxyphenyl ) et hyI] 2, 4- di hydr oxyphenyl }-1-( 2-

chi orophenyl )-1 H pyrazol e,

5-{5-[2-(2-chl or ophenyl )59{51-{2 I pyidindi-yljethpii-2phdingdrexivpb2ngh-13&-chloro-
di hydr obenzo- 1, 4-di oxi n-6-yl)-1H pyrazol e, WD 20061018082 PCT/ EP2005/ 007657
-125 5-{k- propyl - Pewinid iﬁﬂ*‘@ﬂyl} 1- (2-chl orophenyl )-1 H pyrazol e

§h£ ﬁyfg’c 1&?;3%'2 et f‘y' % 45 55 et e RS- Y-ty GRS b Reny-1-(2-chloro-
phenyl)-1H-pyrazole,
5-{8-[2-(pyridin-2-yhethyl]-2,4-dihydroxyphenyl}-1-(2-chloro-
phenyl)-1H-pyrazole,
5-{5-[2-(4-fluorophenyl)ethyl]-2,4-dihydroxyphenyl}-1-(2-
chicrophenyl)-1H-pyrazole,
5-{5-[2-(3-fluorophenyl)ethyi}-2,4-dihydroxyphenyl}-1-(2-
chicrophenyl)-1H-pyrazole,
15 5-{5-[2-(2-fluorophenyl)ethyl]-2,4-dihydroxyphenyl}-1-(2-
chiorophenyl)}-1H-pyrazole,
5-{5-[1-(4-fluorophenyl)ethyl]-2,4-dihydroxyphenyl}-1-phenyl-
1H-pyrazole,

10

20 5-{5-[2-{3-(aminomethylcarbonylamino)phenyl)ethyl]-2,4-di-
hydroxyphenyi}-1-(2-chlorophenyl)-1H-pyrazole

O 25

30
5-{5-[2-(3-carboxyphenyl)ethyl]-2,4-dihydroxyphenyl}-1-(2-
chlorophenyi)-1H-pyrazole,
5-{5-[2-(2-chlorophenyl)ethyl}-2,4-dihydroxyphenyl}-1-(2,3-
35 dihydrobenzo-1,4-dioxin-6-yl)-1H-pyrazole,



5-{5-(2-net hyl butyl) -2, 4-di hydr oxyphenyl } - 1- (3- et hyl - phenyl)-1 H pyrazol e,
5-{5-(2- quoropropyI) 2, 4-di hydr oxyphenyl }-1-(2-chi oro- phenyl)-1
H pyrazol e, 10 - 2 4meth 1 hen' | eth 1 -2 4-dih drox hen | -1 2 3-
di hydr obenz‘ﬁoiwﬂoa”ﬁ%l n-6-yl)-1 Hpyrazole, PCT/EP2005/007657
5-{5-(2- phenyl propyl ) -2, 4-di hydr oxypheny435 1- (2-chl oro- phenyl)-1
H pyrazole, 15 5-{5-(2- phenyl propyl) -2, 4-di hydr oxyphenyl } - 1- ( 2- am no-
phenyl)-1 H pyrazol e,
5-[ 5- phenyl am nonet hyl - 2, 4- di hydr oxyphenyl ] - 1- (2-chi oro- phen 2’2
H pyrazol e, 20 5-[5- phe@{%ﬁfmhﬁtﬁsiihYQTQKY@hEWIt}'dx%d@iﬁmqheDy) K4 uor o-
phenyl)-1 H pyrazol e
5-[ 5- phenoxynet hyIp éa%P’a. hydr oxyphenyl ] - 1- ( 2- chl orophenyl) 1 H pyrazole, 25
5- [ 5- phenoxynet hyl - 2, 4- § Ripgdth I12(42df'| HROBR 2 razol e,
5-[ 5- phenyl t hi onet hyI 2, 4 dg%yd'?{oxypheny l g ch grgﬁw e(ngﬁ'irb'ﬁ’y
H pyrazole, 30 5- [pmepiyﬁm,l-lf-tplyrazmehyl 2, 4- d| hydroxyphenyl] 1-(2-fluoro-
phenyl )-4 H pyrazol e,
5- [ 5- (4- met hoxyphenyl t hitRsf3rnethybutyli-a dedibydiomepianyit1(3-methybr opheny! ) - 1
H pyrazol e, 5-[5- %%s%&g t hyl - 2, 4- di hydr oxyphenyl ]-1-(2-fluoro- 35
phenyl) - 1H pyrazol'e 82 PCT/ EP2005/ 007657 -126
5-[5-(4- et hoxyphenyl sul5-{512-freblopropyd)-2:4liinydraxyphbapy21lchioro-
(2-fluorophenyl)-1 Yrazole
heny) 1H-pyrazole,
10

5-{5-[2-(4-methylphenyl)ethyl}-2,4-dihydroxyphenyl}-1-(2,3-
dihydrobenzo-1,4-dioxin-6-yl}-1H-pyrazole,

5-{5-(2-phenylpropyl)-2,4-dihydroxyphenyi}-1-(2-chloro-
phenyl)-1H-pyrazole,
15 5-{5-(2-phenylpropyl)-2,4-dihydroxyphenyl}-1-(2-amino-
phenyi)-1H-pyrazole,
5-[5-phenylaminomethyl-2 4-dihydroxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole,
20 5-[5-phenylaminomethyl-2,4-dihydroxyphenyi]-1{2-fluoro-
phenyl)-1H-pyrazole,
5-[5-phenoxymethyl-2,4-dihydroxyphenyl]-1-(2-chlorophenyl)-
1H-pyrazole,
25 5-[5-phenoxymethyi-2,4-dihydroxyphenyl]-1-(2-flucrophenyl}-
1H-pyrazole,
5-{5-phenylthiomethyi-2,4-dihydroxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole,
30 5-[5-phenylthiomethyl-2,4-dihydroxyphenyl]-1-(2-fluoro-
pheny!)-1H-pyrazole,
5-[5-(4-methoxyphenylthiomethyl)-2,4-dihydroxyphenyl]}-1-(2-
fluorophenyl)-1H-pyrazole,
5-[5-phenyisulfinyimethyl-2,4-dihydroxyphenyl]-1-(2-fluoro-

35 phenyl)-1H-pyrazole,



- phenyl sul f onyl net hyl - 2, 4- di hydr oxyphenyl ] - 1- ( 2-

(
azol e, 5-[5-(4-nethoxyphenyl suifonyl net hyl) -2,

h
-fluoro hené -1 H pyrazol e,

pheny WAL 4- di hydr oxyphenyl | - 1- ( 2- chl or ophenyACTYEP2445/087853 7 0] e,
h

[ fluoro- 5 phenyl)-1
p 4-di hydroxyphenyi] -
!
[ 5- PhenYIsquanYI-Z hYdr oxY- 4- met Rop@&RhenYl ] - 1- (2- chl oro- phenyl)-1
azol e, / 5-[5-phenyl sul fonyl -2- hydroxy- 4-net hoxyphenyl ] - 1-(2-chl oro-

yl)-1 H pyrazole, 15
phenyl sul f onyl - 2, 4- di_hydr oxyphenyl ] - 1- (2- chl or opheny razole

5- (2-f1 uor obenzyl ani Adp-(4:-meth ahww&nsmeihyllzﬂcﬁmmxyph@nyl

yrazol e, 20 5- r oxyphenyl ) - 1-(2-chl orophenyl) 1 H
pyrazole, 5-[5-(p "ﬂaﬁﬂofp}‘-%ﬁéﬁ%yg%ﬁwgnyl) 2, 4- di hydr oxyphenyl ] - 1-( 2-

chl orophenyl)-1 H pyrazglie.p r%%y:suifonylmethy-u dlhydroxyphenylll'l-(Z fluoro-

5- (5- phenyl am no- 2, 4- di hydr oxyphenyi chl orophenyl ) H pyrazol e,
5-[5-(3- Iuorophephbnﬂl)—l‘lﬁ-pwafzmwl) , 4- di hydr oxyphenyl ] -1-(2-

chl orophtnyl )-1 H pyrazql

5[5 (pyri di h. 2.yl ot hyPdst (ﬁﬁ‘y’let@ozfyahenmwwmamyp:%4<dz‘by<1remrmgny| )1

H pyrazol e, 5-[5+( - di hydr oxyphenyl ] - 1- (2-chl oro-
o2ttt por azglgﬁdd}%ﬁ@ﬁﬂﬂﬁwﬂaz&l
5- [ 5- (4-f | uor ophenyl net By[B%:hHG‘F@TBUIfhﬂﬁb-Zﬂchjlhyﬁfcmwwyﬂ-](ZJchlé?éphbﬁvly-l 1
H pyrazol e, WO 2006/ 018082 PCTI EP2005/ 007657 -127
1H-pyrazole,
10

5-[5
H py
1-(2
5-[5-
10 5-
H- py
phen
5-[5-
S5-[
Hp
r

y
h

5-[5-phenylsulfanyl-2-hydroxy-4-methoxyphenyi}-1-(2-chloro-
phenyi}-1H-pyrazole,

5-[5-phenylsuifonyl-2-hydroxy-4-methoxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole,
15 5-[5-phenylsulfonyl-2,4-dihydroxyphenyi}-1-(2-chlorophenyl)-
1H-pyrazole,
5-[5-(2-fluorabenzylamino)-2,4-dihydroxyphenyl]-1-(2-chloro-
phenyl)-1H-pyrazole,
20 5-(5-benzyloxy-2,4-dihydroxyphenyl)-1-(2-chiorophenyl)-1H-
pyrazole,
5-[5-(pyridin-4-yimethylsulfanyl)-2,4-dihydroxyphenyl}-1-(2-
chiorophenyl}-1H-pyrazole,
95 5-(5-phenylamino-2,4-dinydroxyphenyl)-1-(2-chlorophenyl)-

1H-pyrazole,
5-{5-(3-fluorophenyimethylisulfinyl)-2,4-dihydroxyphenyi}-1-(2-

chiloropheny!)-1H-pyrazole,

30 5-[5-(pyridin-2-yImethylamino)-2,4-dihydroxyphenyl]-1-(2-

chlorophenyl)-t1H-pyrazole,
5-[5-(4-fluorobenzyloxy)-2,4-dihydroxyphenyl}-1-(2-chloro-

phenyl)-1H-pyrazole, |
5-[5-(4-fluorophenyimethylsulfonyl)-2,4-dihydroxyphenyl}-1-

35 phenyl-1H-pyrazole,



5-[5-(3-fluorophenyl sul fonyl) -2, 4-di hydr oxyphenyl ] -1-(3- ethyl phenyl)-1
H pyrazol e, 5-[5-phenyl sul fanyl -2, 4-di hydr oxyphenyl ] - 1- ( 3- net hyl phenyl )- 5 1
H pyrazol e, 5-[5-(2-fluorophenyl sul fanyl)-2-hydroxy- 4-met hoxyphenyl]-1-

(4-nitroph [) - yrazol e,
5-[5-(2-fl 3\8?3 ?’f’éﬂa gul f anyl ) - 2- hydr oxy- 4- net hoxypheny! | - J¢T/EP2005/007657
(4- am nophenyl )-1 Hpyrazole, 10 5-[5-(NI27 -

N-di et hYl am nocar bonYl) -2, 4-di hydroxYPhenYll -1 (2- chlorophenyl)-1
H pyrazol e, 5-(5-phenyl am nocar bonyl -2, 4- di hydr oxyphenyl ) - 1- ( 2- chl or o-
phenyl)-1 H pyrazol e,

i nocar bonyl ) - 2, 4- di hydro@(@%k&'ﬂ??ﬁo e(&'iﬁ%?ﬁnﬂP—@dféﬂw)‘%meﬂw-az@-e,

5-15- (N, N-di net hyl di hydr oxyphenyl ]-1-(2- chl orophenyl)-1
H pyrazol e, 20 5- [%Wﬁ-ﬂ%ﬁg ﬁgynbk'bcar onyl) -2, 4-di hydr oxyphenyl ] - 1- ( 2-

chl orophenyl ) -1 H pyr azc§45- phén&lEuwdﬁMﬁﬁhy&r@ﬂxﬁmngmm@;mdmyhénﬁ) 4-d
I hydroxy phenyl]-1- (2 chl orophenyl)-1 H pyrazole,

5-[5- (N—ﬁycl opent y1H#RWR#ZAU§i ani nocar bonyl ) - 2, 4- di hydroxy-
phenyl ] -

phenyl 1 -1 §| ) iy L;F?g%ﬁ% Q{%ﬁeﬁp}%ze%&%mfgnw AN drbR5 A2 Rethoxyphenyl)-1-

di hydroxyphenyl} 1§4(,%tr@bhgﬁ)g)_5ﬁbm§g@henyl) 1 Hpyrazole, 30
5-15-(N-et hyl - hyl am nocar bonyl ) -2, 4-d ihydroxyphenyl ]

1- (2- et hyl phenyl) 1 H pya- ﬁ-&-ﬂuor@ﬂeﬁy(stbnyW-hydeFmeihwyahmw) 2,
5. ?é“{ﬂi%?%BCF“y' HAADIRTRBAT BHRWSEOE. 4~ di hyer oxy 35 phenyl -1
-{4-12- (4Onet hyl pi per azi gusl(NIN-BldRy iRy benvh-B AU ER S pheny(1-1-(2-
o~ chiorophenyl)-1H-pyrazole,
@ 5-(5-phenylaminocarbonyl-2,4-dihydroxyphenyl)-1-(2-chloro-
phenyl)-1H-pyrazole,
15 5-[5-(N-methylaminocarbonyl)-2,4-dihydroxyphenyl}-1-(2-
chlorophenyl)-1H-pyrazole,
5-[5-(N,N-dimethylaminocarbonyl)-2,4-dihydroxyphenyl]-1-(2-
chlorophenyl)-1H-pyrazole,
20 5-[5-(N-ethylaminocarbonyl)-2,4-dihydroxyphenyl]-1-(2-
chiorophenyl)-1H-pyrazole,
5-[5-(N-propyl-N-methylaminocarbonyl)-2,4-dihydroxy-
phenyl]-1-(2-chlorophenyi)-1H-pyrazole,
25 5-[5-(N-cyclopentyi-N-methylaminocarbonyi)-2,4-dihydroxy-
phenyl]-1 (2—chlorophenyl) -1H- pyrazole
5-{5{N-{(benzo-1, 3 dloxol 5-yl)methyl]am|nocarbonyl}~2 4-
dihydroxyphenyl}-1-{2-chioro-5-fluorophenyl)-1H-pyrazole,
5-[5-( N-ethyl-N-methylaminocarbonyl)-2,4-dihydroxyphenyl]-

%0 1-(2-ethylphenyl}-1H-pyrazole,
5-[5-(N-butyl-N-methylaminocarbonyl)-2 4-dihydroxyphenyl}-
1-(2,3-dichloropheny!)-1H-pyrazole,
5-[5-(N-propyi-N-methylaminocarbonyl)-2,4-dihydroxy-
35

phenyi}-1-{4-[2-(4-methylpiperazin-1-yl)ethoxy]phenyl}-1H-pyrazole,



WO 2006/ 018082 PCT/ EP2005/ 007657 -128
5- (5-benzyl - 2, 4- di hydr oxyphenyl ) - 1- ( 2- benzyl phenyl )-1 H pyrazole,
5- (5- benzyl - 2, 4- di hydr oxyphenyl ) -1-(2-chl orophenyl)-1 H 5 razol e,
5- ( 5- pheny| WO 20683 oxyphenyl ) - 1- (2- chl orophenyl )-1 H ﬂ’&ﬁiﬁ?@f’@!‘m’éﬁﬁa
pharmaceutical |y usabl e derivatives, sal-t4®8 sol vates and stereo- 10 isoners
thereof, including mxtures thereof in all ratios. 16. Conpounds accordi ng
to Claim1 selected fromthe group
5-[5- (N-propyl - N - net hyl am nosul f onyl ) - 2, 4- di hydr oxyphenyl ]- 15
1- (2-chl or ophenyl ) - 1 H pybdadranzyl-2,4-dihydroxyphenyl)-1-(2-benzylphenyl)-1H-
5-[5-(N-propyl - N net hyl am nosul f onyl ) - 2, 4- di hydr oxyphenyl ] -
1- ( 2- et hyl phenyl )piréﬁ- razol e, 5-[5-(N-propyl-N -nethylam nosul fonyl) -2,
4- di hydr oxyphenyl]- 20 1-¢2sf SHA R ; =l lgepr opyl - N
met hyl am nosuf fonyl ) - 2, 4- gf(ﬁy%r oxyE%ﬂﬁ?f@‘@%“ﬁ%ﬁ%@ﬁ%ﬁeﬁw ﬁl—q)pyr azol e,
5-{5-[2-(2-fl uor opbgradojet hyl ] - 2, 4- di hydr oxyphenyl }-1-(2- 25
chl oroph&yl )-1H pyrazol e .
5-[5- (N-propyl - N met hy| amPri§cRiesying 4-dBwalrexymigryhlyl-(2-chlorophenyl)-1H-
phenyl }-1-(2-chl or%&% )-1 Hpyrazol e,
5-(2, 4-di hydr oxy-5+Br henyl )-1-(2-chl orophenyl)-1 H pyrazole, 30
5- (2, 4-di hydr oxy-5-chl orophenyl ) - 1- (2-fl uorophenyf)-1 H pyra- zol e,
5- (2, 4- di hydr oxy- 5- br onophenyl 2 -1-(2-ethyl phenyl)-1 H pyra- zole,

and pharmaceutically usable derivatives, salts, solvates and stereo-

10 isomers thereof, including mixtures thereof in all ratios.

Q 16. Compounds according to Claim 1 selecied from the group
5-[5-(N-propyl-N"-methylaminosulfonyl)-2,4-dinydroxyphenyl]-
15 1-(2-chlorophenyl)-1H-pyrazole,
5-[5-(N-propyl-N"-methylaminosulfonyl}-2,4-dihydroxyphenyl}-
1-(2-methylphenyl)-1H-pyrazole,
5-[5-(N-propyl-N-methylaminosulfonyl)-2,4-dihydroxyphenyl]-
20 1-(2-flucrophenyl)-1H-pyrazole,
5-]5-(N-isopropyil-N"-methylaminosulfonyl)-2,4-dihydroxy-
phenyl]-1-(2-chlorophenyl)-1H-pyrazole,
5-{5-[2-(2-fluorophenyl)ethyl}-2,4-dihydroxyphenyi}-1-(2-
@ 25 chlorophenyi)-1H-pyrazole,
5-[5-(N-propyl-N-methylaminocarbonyl)-2,4-dihydroxy-
phenyi}-1-(2-chloropheny!)-1H-pyrazole,
5-(2,4-dihydroxy-5-bromopheny!)-1-(2-chliorophenyl)-1H-

30 pyrazole,
5-(2,4-dihydroxy-5-chlorophenyi)-1-(2-fluorophenyl)-1H-pyra-
zole,
5-(2,4-dihydroxy-5-bromophenyl)-1-(2-ethylphenyl}-1H-pyra-
zole,
35

5-[5-(N-propyl-N-methylaminocarbonyl)-2,4-dihydroxy-
phenyl]-1-{4-[2-(4-methylpiperazin-1-yl)ethoxylphenyl}-1H-pyrazole,



35 5 [5 (N propYl - N-net hYl am nocar bonYl ) -2 4-di hYdr oxY-

phenyl]-1-{4-[ 2- (4- net hyl pi perazi n-1-yl) et hoxy] phenyl }-1 H pyrazole, WO
2006/ 018082 PCTI EP2005/ 007657 -129 and pharmaceutically usabl e derivatives,
salts, sol vaW@0060I808 or e0- i somers thereof, including ni xECVERWPHUIET: | n
all ratios. 5 17. Process for the preparat2®n of conpounds of the fornula I
according to Clains 1-16 and pharnmaceutically usabl e derivatives, solvates,
salts and stereoi soners thereof, characterised in that 10 a) a conpound of
the formula ll R2 RLR3 15011 ]"ONom 20 in which R, R2 and R3 have
the meanings indicated in Claim1l, 25 and X denotes H or nethyl, is reacted

with a compound of thg fobmtledbhiy A0t dRrivafilvdd, 'shlts, S510L(ER atry diBralf)’ CN

isomers thereof, including mixtures thereof in all ratios.

5
17. Process for the preparation of compounds of the formula | according
to Claims 1-16 and pharmaceutically usable derivatives, sclvates,
salts and stereoisomers thereof, characterised in that
10
a) acompound of the formula Il
R2
R? R3
15
0 i
x”O ==
N—
/
20
in which
R', R? and R® have the meanings indicated in Claim 1,
and X denotes H or methyl,
25
is reacted with
a compound of the formula lll
30 . R4
H /TR
VAR It
H,N R6
35

in which



WO 2006/ 018082 PCT/ EP2005/ 007657 -130 R4, R5 and R6 have the neani ngs
indicated in Claiml, the resultant conpound in which X denotes nethyl is
subsequent | > desired, converted into a conpound of the fornula | in
whi ch X de- ¥W%?%§°FW§§ ether cleavage, and/or in that one ESTRINSMNIH cal (s)
R,R2, R3, R4 and/or R5 in a conpound of13Che fornula | are converted into
one or nore radical(s) 10 R1,R2, R3, R4 and/or R5 by, for exanple, 15 i)

reducing a nitro group to an amno group, ii) hydrolysing an ester group to
a carboxyl group, iii) gonyerti qﬂ@n am no group into an al kyI ated am ne by
reductive 20 am natiofR. Rypnddnveave thg raeaningsxydicateddp Glaine 1a

sul f onam docar bonyl group, v) converting an acid chloride into an am de, 25
and/ or a base or acid of the fornula | is converted into one of its salts.
30 18_ Medi Cammstﬁ@f@%ﬂl@hﬂgo@bobﬁ@%ﬁ whith X@@i@%yﬂméﬁﬁmsjsmmeﬁﬂ?' i 1-16
and/ or pharmaceutically usable derivatives, solvates and stereoisoners
t her eof , incl udi ng deskedy eanveltedsoto anomnouneltqfcblse fermiila bjn whichl X ge-
exci pi ent® and/ or %@%‘?Vﬂ 35 WD 2006/ 018082. PCT/ EP2005/ 007657 -131 19.
Use of conpounds a 3@’?@ CErSaYP9816, and phar maceutical ly usable
derivatives, solvates and stereoisoners thereof, including mxtures ther eof
inall ratios, for the preparation of a nedi carrent for

and/or in that one or more radical(s) R',R? R®, R*and/or R°in a

compound of the formula | are converted into one or more radical(s)

10 R'R? R® R*andior Rs
@ by, for example,
15 i)  reducing a nitro group to an amino group,
i)  hydrolysing an ester group to a carboxyl group,
iii) converting an amino group into an alkylated amine by reductive
20 amination,

iv) converting a carboxyl group into a sulfonamidocarbony! group,

v) converting an acid chloride into an amide,

and/or a base or acid of the formula | is converted into one of its
salts.
30 _ _ _
18. Medicaments comprising at least one compound according fo Claim
1-16 and/or pharmaceutically usable derivatives, solvates and
stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.
35



5 the treatnment and/or prophylaxis of diseases in which the inhibition,

regul ati on and/or nodul ation of HSP90 plays a role. 20. Use according to
Caim 19 of conpounds according to Caim1-16, and pharmaceutical | ¥ usabl e
derivati ves,W%g‘? 06/41%982 and st ereoi somers 10 thereof, incl J§

thereof in all ratios, for the preparati-ot8tof a rredi canent for the treatrrent
or prevention of tunour diseases, viral diseases, for inmune suppression in
transplants, inflamuation- induced diseases, cystic fibrosis, diseases

associ at ed W|th angi o 15 genesis, infectious di seases, autoi mune di seases,

i schaem a, fi by ofccampaunsssacqasdingrte Glaighdt it mnskphaimasertigaler at i on,

ses, Tor the brot etbEBlf deraass St Bl st Sorfipts hRRA BRI Che o
therapy, for the trr@iﬁ&ﬁ@é‘lhé?éoﬂlhséﬁ(%@l&s'mr\fﬁé 9Fe2pa?§mrﬁ efh nédiegment ®rdi ng or

ag- 25 gregation is a principal causal factor Use according to Claim
20, wher (;?t he tunoihe tleatrasrisand/er piaphylaxiseidireases;nogbichdne infibipesar cone,

cndot hel 1 osar coms. PgHBHAN gro/erdRednaon R ST aRR AR | osar com

synovi oma, nesotheliom, Ew ng' s tunour, |eiosarcoma, rhabdonyosarconsg,
col on carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate

cancer, squamiis dédé accordingdotClaimd8lof cehipoimkdsiavcording de Gigiar titGoma, 35
syringocarci noma, sebaceous cell carcinonma, papillary carcinom, papillary
adenocar ci nomas, c\EdRRABESEEtIeRIYadsalle ﬁ‘@”ﬁﬁﬁ“ﬁﬁm@b’ﬁ@&ﬁ%é@@@@@@@m

T EPROEAOOTCS" oy it AEAOASREE Ao ke
enbryoni c carci- g 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-
15 genesis, infectious diseases, autcimmune diseases, ischaemia, |
| fibrogenetic diseases,
for the promotion of nerve regeneration,
for inhibiting the growth of cancer, tumour cells and tumour metasta-
20 ses,
for the protection of normal cells against toxicity caused by chemo-
therapy,
for the treatment of diseases in which incorrect protein folding or ag-

25 gregation is a principal causal factor.

21. Use according to Claim 20, where the tumour diseases are fibro-
sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic

sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-

30 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,

35

syringocarcinoma, sebaceous cell carcinoma, papiliary carcinoma,

papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-



noma, WIms tunmour, cervical cancer, testicular tunmour, lung carci 5 nong,
smal | -cell lung carcinoma, bladder carcinoma, epithelial carci- noma,
gliom, ast ﬁfo dul | obl ast oma, crani opharyngi oma,

pi neal ong, ﬁg(g ﬁ@%ﬂston&, acoustic neuronm, oligoden ' @@657

meni ngi oma, mel anoma, neurobl ast oma, ret4it32-bl astoma, | eukaeni a, |ynphons,
mul tiple nyel oma, Wal denstrom's 10 nacrogl obul i naem a and heavy-chain

di sease. 22. Use according to O aim 20, where the vi ral pat hogen of the

viral dis- eases is.selected from.the qr on of hepatitis type A,
hepar 15111 {ypEETS SBPhOGETG SErahCTR feth sah ComineaR BobaibtRov! s,
herpes sinplex typg ¥atoinoa! S5ctictiafBihshal ¥8|?nrldmé '@(bryohﬁ%’c [le

pl ague, rhinovirus, echovirus, rotavirus, respiratory 'syncytial virus

(RSV), papill omavinonss, Wapm/awmmu:scewmabn:agaérotestmlar&udmnuquungsarcn-
arbovirus, 20 huntavirus, Coxsackie virus, S virus, neasles virus,

rubella irus, polﬂ%n%ﬁmu%“‘cﬂhm qqﬁ'ﬂﬁﬁl?eﬁ' qgﬁ@?“\‘)ﬂ?ﬁ‘é‘ epitaetjal (Cﬂfqy' ) and

h i def to O
20, “wher'e the i ni | SRR A aric eddopietod ciyodaficloR . O 7
asthma, nultiple sdmnhagitomd,yatediotiaahabeRngidolsemer BEDGSRS BEWBMEDSOr i asi s

and inflamatory bowel disease. 30 24. Use accordl ng to Cai m20, where the
di seases in connectohgnd&hdl’fﬁ}ghaﬁ@ Womaamlan@max mwmbiaah@pat n’a}l,no—

haemangi omas, endo tr|03| esi s according t

G m 2o, her i1 35D Iarimisy WEpbolen e fiale hialoms, WiEReRSERL's

pol ynyosi t¥s, syst Ibgjﬂﬁ Sal-chif dik¥8s kel oid formation,
interstitial nephr?ftﬁli‘grog ”?ﬁ%’ﬁ%?@é?‘ Eg%sh m \A'E) %006/ 018082

PCT/ EP2005/ 007657 -133 26. Use according to CI ai m 20, where the di seases in
|ncorrect (régelnfojdln or aggregation is aﬁrlnm causal factor

are scrapie, & PEGUENGAR a¥EEre e Yirgiatheg fakglis-s.
eases is selected from the group consisting of hepatitis type A, hepa-

15 titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type | {(HSV-l}, herpes simplex type Il (HSV-l), cattle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, echinovirus, arbovirus,

20 huntavirus, Coxsackie virus, mumps virus, measies virus, rubella
virus, polio virus, human immunodeficiency virus type | (HIV-1) and
human immunodeficiency virus type It (HIV-11).

25 23. Use according to Claim 20, where the inflammation-induced diseases
are rheumatoid arthritis, asthma, muiltiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease.

24. Use according to Claim 20, where the diseases in connection with

30
angiogenesis are diabetic retinopathy, haemangiomas, endometriosis
and tumour angiogenesis.
25. Use according to Claim 20, where the fibrogenetic diseases are der-
35

matosclerosis, polymyaositis, systemic lupus, cirrhosis of the liver,

keloid formation, interstitial nephritis and pulmonary fibrosis.



27. Medi canents conprising at |east one conpound according to Claim 1-16
and/ or pharnmaceutically usable derivatives, solvates and stereoisoners

t hereof, ingluding mxtures thereof in all ratios, and at g? Igassz0 n(?a
further nmedWRHHPIS0% i ve conmpound. 28. Set (klt) consi sth @P po 8%5 ate
packs of (a) an effective amount of a cern@@und according to Claim1-16 15
and/ or pharnmaceutically usable derivatives, solvates and stereo- isoners

t hereof, including m xtures thereof in all-ratios, and (b) an effective

anount of a further medi canent active com 20 pound. 29. Internedi ate
conpounds of the formula l-1 R- Rz 25 R4 R3f R5 -- I-1 XO/ NR6 30 N

denot e H WO 200810 PSEFP REYTED SRS EereY HagdeeRih ifich incotfect™: ™
i ndependent |y of Opﬁ:templbhﬁng odeggtegdﬂonhalapmupalm%sawac@a@rbs’aﬁme NH2,

OH, QA or SO2NH2, X denotes CH3, Bzl, Ac or p-methoxybenzyl, 5 A denotes
unbranched or br anEfedtzialdiydakabdisgade, Huntingtems or AZWHMERS1-5 H at ons nmay

be replaced by F and/or O, or cyclic al kyI haV| ng 3 7 C atons,

27. Medicaments comprising at least one compound accordlng to Claim
1-16 and/or pharmaceutically usable derivatives, solvates and

sterecisomers thereof, including mixtures thereof in a!l rat:os and at

10 least one further medicament active compound
Vi 28. Set (kit) consisting of separate packs of

(a) an effective amount of a compound according to Claim 1-16
15 and/or pharmaceutically usable derivatives, solvates and stereo-

isomers thereof, including mnxtures thereof in aII ratlos

and

(b) an effective amount of a further medicament active com-
20 pound.

29. Intermediate compounds of the formula |-
- R2
25 R S R4
R5
-l
R&

30

in which

R denotes OCHs, OBzl, OAc, p-methoxybenzyloxy or |,

35 R? R® denote H



and salts thereof. 10 15 20 025 30 35

WO 2006/018082 PCT/EP2005/007657
-134 -

RY, R’  R® each, independently of one another, denote H, Hal, CN,
NO,, A, COQH, COOA, NHz, OH, OA or SO.NH.,

X denotes CHs, Bzl, Ac or p-methoxybenzyl,

5 A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F
andfor CI,
or cyclic alkyl having 3-7 C atoms,

and salts thereof.
10
15

20

25

30

35



