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15 The correct folding and conformation of proieins in cells is ensured by
molecuiar chaperones and is critical for the regulation of the equilibrium
between protein synthesis and degradation. Chaperones are important for
the reguilation of many central functions of cells, such as, for example, cell
20 proliferation and apoptosis {(Jolly and Morimoto, 2000; Smith et al., 1998;
Smith, 2001).

Heat shock proteins (HSPs)

The cells of a tissue react to external stress, such as, for example, heat,

O

25 hypoxia, oxidative stress, or toxic substances, such as heavy metals or

alcohols, with activation of a number of chaperones which are known

under the term "heat shock proteins” (HSPs).

The activation of HSPs protects the cell against damage initiated by such
30 stress factors, accelerates the restoration of the physiological state and

results in a stress-tolerant state of the cell.

Besides this originally discovered protective mechanism promoted by

HSPs against external stress, further important chaperone functions

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

35
under normal stress-free conditions. Thus, various HSPs regulate, for



| at ed degradation of a nunber of biologically inportant proteins of cells.
HSPs forma gene famly wth individual2gene products whose cellular 5
expression, function and |ocalisation differs in different cells. The nam ng
and cl assification vvithin the famly is carried out on the basis of their
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tumours (Mar Sbmeshumbn digdiids £ebR¥deIN iAtorrectfBfsin kWY SBE revied, -, 1999;
Janeel et al., 1992; Hoang et al., 2000; Lebeau et al., 1991). 25 The fact
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Huntington's syndrome. Incorrect protein folding may also result in loss of
wild-type function, which can have the consequence of incorrectly regu-

lated molecular and physiological function.

20 HSPs are also ascribed great importance in tumour diseases. There are,
for example, indications that the expression of certain HSPs correlates with
the stage of progression of tumours (Martin ef al., 2000; Conroy et al.,
1996; Kawanishi et al., 1999; Jameel et al., 1992; Hoang et al., 2000;

Lebeau et al., 1991).

O

25

The fact that HSPQO0 plays a role in a number of central oncogenic signal-

ling pathways in the cell and certain natural products having cancer-inhib-

iting activity target HSP90 has led to the concept that inhibition of the func-
30 tion of HSP90 would be sensible in the treatment of tumour diseases.

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

a derivative of geldanamycin, is currently undergoing clinical trials.

HSP90
35

HSP90 represents approximately 1-2% of the total cellular protein mass. It



Is usually in the formof a dinmer in thg-cell and is associated with a

multipli- city of proteins, so-called co-chaperones (see, for exanple,

Pratt, 1997). HSP90 is essential for the vitality of cells (Young et al.,
role in the response to cellular stress
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takes on a keé@’p role in the re?ul_ ati on of physiol ogical and bi ochem cal
fiocesses offoEiNg sauserhey Hieeweiatin (Repoerfershand LindanistatiP%onsi sts of four

Ton0y, crpoltuis R0 888 At el S IR B AR St P Bl ang
- HSP751TRAPL dondithms, MSPEDhesghthe) withitsinontdiehue itthedéndopi@88htic I t is assumed
that all nenbers of the famly have a siml|ar node of action, but,

dependjmg orfetigdum, (&RES4 splays hdnlsi in thaeel dalands fagensuring ther abiliyy i ent

roteins. Fq RBB2 | ecific,.client protei 94 (Argon
Gt ar . 1009) TRAPRISAOR e Baty Ba BT ok HERLEY aBAhS Indee B riert)
or the reti nabiRricMBtPIPES hfoudsRRdcdhvie foeskerbiduittiniohetesel/ranbs of TRAPL
(Song et al., 1995; Chen et al., 1996). HSP90 is involved in a nunber of

conpl ex i nt dyesineokisasgs fonekamge RRMAB2, RAF-1, CDK4 and LCK) and a col-

lection of various proteins, such as, for example, mutated p53 or the cata-
20 lytic subunit of telomerase hTERT. Each of these proteins takes on a key
role in the regulation of physiological and biochemical processes of cells.
The preserved HSP90 family in humans consists of four genes, cytosolic
Q HSP90«, the inducible HSPI0p isoform (Hickey et al., 1989), GRP94 in
25 the endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the

mitochondrial matrix (Felts et al., 2000). It is assumed that all members of

the family have a similar mode of action, but, depending on their localisa-

tion in the cell, bind to different client proteins. For example, ERBB2Z is a
30 specific client protein of GRP94 (Argon et al., 1999), while the type 1

receptor of tumour necrosis factor (TNFR1) or the retinoblastoma protein

(Rb) have been found to be clients of TRAP1 {Song et al., 1995; Chen et

al., 1996).

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

35
ber of client proteins and regulatory proteins (Smith, 2001 ). Although pre-



35 ber of client proteins and regulatory proteins (Smth, 2001 ). Although
pre -4- cise nolecul ar details have noft-yet been clarified, biochenical
experinments and investigations with the aid of X-ray crystallography in
recent years have increasingly been able to decipher details of the
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in vivo in Nrterminalmdﬁiasns( &rpkanietciade codtd@bvith Idm@lmﬁatné:e@md)abﬁés an and
I nvestigations on affinity matrices then showed 25 that the principal

mechah? sm o$wikeh indhegfordeimaiisamiRiodromesl anskPeamddiiP)t o HSPOO (Wit esel | et
al ., 1994; Schulte and Neckers, 1998). In addition, X-ray crystallographic
%;s;t udi es have shown that gel danarrym n conpetes for the ATP binding site and
I nhi bits thgpoRid HSF9D ihilsisereacti vity of HSP9O (Prodronou et al., 1997;
Panaretou et al., 1998). This prevents the forma 30 tion of the multineric
HSP90 corrpl ex Wthits progerty of functioning as chaperone for client

proteins. '&Qir?é%ﬁﬁféfridﬁp Blinkiktoisitaths discayased yaje Heagoquiaonae

ubi quithi n- pér%aﬁﬂﬁ&ﬂ? vﬁf?lttné%mpounds herbimycin A and geldanamycin. Origi-
nally, the reversion of the malignant phenotype in fibroblasts which had
been induced by transformation with the v-Src oncogene was detected

with them (Uehara et al., 1985).
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Later, a strong antitumoural activity was demonstrated in vitro (Schulte et

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

Immune precipitation and investigations on affinity matrices then showed
C that the principal mechanism of action of geldanamycin involves binding to
25 HSPO0 (Whitesell et al., 1994; Schuite 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-
30 tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a consequence, client proteins are
degraded via the ubiquitin-proteasome pathway.
The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin
35 (17AAG) showed an unchanged property in the inhibition of HSP90, the

degradation of client proteins and antitumoural activity in cell culiures and



The gel dananycin derivative 17- allylagino-17-denet hoxygel danamycin 35
(17AAG showed an unchanged property in the inhibition of HSP90, the
degradation of client proteins and antitunoural activity in cell cultures
and -5- in xenograft tunour Schul te Kel | and et al,

nodel s ( et al, 1998;
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a differ- ent site in HSP90 than the benzoqui none-ansanyci ns and radicicol,

whi ch bi nd t998) h§-ray carstaliegraghid sbidiesPae shvindbaierdinicq! iRe0ds) . 20 The

i nhi bi& i on of ,HSP90 novopi,oci n r i n, deqgr.adatign of a large nunber
of HS'P90-debd'%(f{l%l&&esﬁéﬁgpknﬁfg?@?ﬁkof@skéé ad 'Qﬁﬁj,'tsg%@%ms'%he degr adat i on
(of signal prpbsidactif (RO e 16882, was denmpn- strated using PU3, an
P90 i nhi bitor derived from purines. PU3 causes 25 cell cycle arrest and
differentiation in breast cancer cell lines (Chiosis et al., 2001). HSP90
as therapeutic target 30 Due to the participation of HSP90 in the

regul ati on A isskdavrgentibidties odthe sbgmatihe tgpebindvatse W hinalirgg of cr uci al
i mpor{smance in the phenotype of a tunour, and the discovery that certain
nat ural prcdtgcefdhelEsir9Q %@molqggqﬁ BHIA gyrase In bacteria. The coumarine,

novobiocin, binds to the carboxy-terminal end of HSP9Q, i.e. to a differ-
ent site in HSP9QO than the benzoguinone-ansamycins and radicicol,
which bind to the N-terminal end of HSP90. (Marcu et al., 2000b).

20 The inhibition of HSP90 by novobiocin results in degradation of a large

number of HSP90-dependent signal proteins (Marcu et al., 2000a).

The degradation of signal proteins, for example ERBB2, was demon-
C strated using PU3, an HSP90 inhibitor derived from purines. PU3 causes
25 cell cycle arrest and differentiation in breast cancer cell lines (Chiosis et

al., 2001).

HSP90 as therapeutic target

30
Due to the participation of HSP90 in the regulation of a large number of

signalling pathways which are of crucial importance in the phenotype of a
tumour, and the discovery that certain natural products exert their biologi-

cal effect through inhibition of the activity of HSP90, HSP90 is currently
35



cal effect through inhibition of the a@tivity of HSP90, HSP90 is currently
35 -6- being tested as a novel target for the devel opnent of a tunour
therapeutic agent (Neckers et al., 1999). The principal nechani smof action
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proliferation, regulation of the cell cycle and apoptosis. These processes

are frequently deregulated in fumours (see, for example, Hostein et al.,
2001).

20 An attractive rationale for the development of an inhibitor of HSP90 is that
a strong tumour-therapeutic action can be achieved by simultaneous deg-
radation of a plurality of proteins which are associated with the trans-

formed phenotype.

O

25 In detail, the present invention relates to compounds which inhibit, regulate

and/or meodulate HSP90, to compositions which comprise these com-
pounds, and to methods for the use thereof for the treatment of HSP30-
induced diseases, such as tumour diseases, viral diseases, such as, for

30 example, hepatitis B (Waxman, 2002); immune suppression in transplants
(Bijlmakers, 2000 and Yorgin, 2000); inflammation-induced diseases
(Bucci, 2000), such as rheumatoid arthritis, asthma, multiple sclerosis, type
1 diabetes, lupus erythematosus, psoriasis and inflammatory bowel! dis-

35 ease; cystic fibrosis (Fuller, 2000); diseases associated with angiogenesis

(Hur, 2002 and Kurebayashi, 2001 ), such as, for example, diabetic reti-




(Bucci, 2000), such as rheumatoid arthfitis, asthma, nultiple sclerosis,
type 1 diabetes, lupus erythematosus, psoriasis and inflammtory bowel dis
35 ease; cystic fibrosis (Fuller, 2000); diseases associated with

angi ogenesi s Hur, 2002 .and Kurebayashi, 2001 ), such as, .for_exanpl e,
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angi ogenesitipusidéefsest BOIMAHIRAGISSase IQINFRME; SHoheRRASef h0B3eM a;
pronoti on of nerve re- generation (Rosen et al., WD 02/09696; Degranco et

al ., WO 99/@neraion (Bosen &iss VIOH02689,) Degiabcoge bt WO BHEEEAX, such as,

for exanpl bt L ol ynypsitis, system c | upu cirrhosis of
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(Strenl ow, SMRrodéMRARR) Pomdsms@@yét@mi@lmsr Biro8fs éfhbNikeHs@ifl the
conpounds according to the "10 invention for the protection of normal cells
agai nst t oXpenajors antestitioy nepivétieoame paipyonanddibresis hstrellewi n di seases where

I ncorrect @éf@) fgggi ng or aggregation is a principal causal factor, such
as, for ex%@t ) gé ie, Creutzfeldt-Jakob disease, Huntington's or

Al zhei mer’ sTHeSinkEh§dn alddTeldd to e (RD6f the npdidlic ack¥Pdingthakgel t et al .,
Proc. Nat. Acad. Sci., 92, 2944, 1995; Wnkl hofer et al., ™ J. Biol. Chem,

276, U5160,ingion. foniheprotaction dfgxrmaeellpagainet oy wadsedmy t he use
thereof for the treatne é ﬁ%‘ GRP94 ( honol oque or Erarfall ogue 0{d|irég
CBSP9O) - i nd&@?&“ﬁr’g[apfﬂaag ade Uge ih disepspp el Lealest Pigieindo cancer ous

tissue inclgidgiyrégMRIrCiemBpMricisa GURAMCES! 86éIeHs foPBXARPIL s@MpiEONSi sting of
fi brosarcoma, ~nyxosarcomm, |1 posarcoma, chondrosarcona, 0Steogenic sarcong,

chor - doma,Crentfeldédakotmdiseade: Heniingtan sarsdlzhgimear§ittisatbonalMol.ynphan 25
I oendot hel i, 0sarc , | sothel]io W ng..s. t ., | eio-
gar cotlm, r rﬁ%’&%nymﬁgﬁgwtgﬁgkﬁﬁwn r‘fﬁ?'r@gﬁwgﬁ@atg PEi-c A4, br east

cancer, ovardghn VoRRERNer TASUABRICGRES! 27 UBTBYS2664). car ci nomy, basal
cell carcinoma, adenocarci noma, syringocarci noma, sebaceous gland car 30
cinoma, papillary carcinoma, papillary adenocarci nomas, cystadeno-
WO 01/72779 describes purine compounds and the use thereof for the
treatment of GRP94 (homologue or paralogue of HSPA0)-induced dis-
20 eases, such as tumour diseases, where the cancerous tissue includes a
sarcoma or carcinoma selected from the group consisting of fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chor-

doma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymphan-

25 gioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumour, leio-
sarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebaceous gland car-

30 cinoma, papillary carcinoma, papillary adenocarcinomas, cystadeno-
carcinomas, bone marrow carcinoma, bronchogenic carcinoma, renal cell
carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma,
embryonic carcinoma, Wilm's tumour, cervical cancer, testicular tumour,
lung carcinoma, small-cell lung carcinoma, bladder carcinoma, epithelial

35 . ) . :
carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,

ependymoma, pinealoma, haemangioblastoma, acoustic neuroma, oligo-



carci nomas, bone marrow carci noma, bre8chogeni c carcinoma, renal cell
carci noma, hepatonma, bile duct carcinoma, choriocarcinonma, semn norna,
enbryoni ¢ carcinoma, WIlms tunour, cervical cancer testicul ar tunour,

| ung carci npna || -cell | ung carci noma, bl r car gl theli al

car ci nonms, 'FHRQF%HQtV@@VEHHH FREMRNAEBI RYS (HP%de BREE@H&P
ependynona, 0 -8-
cpeny o, KSR R AL Fihe, DRAUSHFONSNETRIALIR0

| eukaeni a, agmishamhpheavy chaihalisgaseoma, Wal denstrom s macrogl obul i n- aeni a
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WO 01/72779 furthermore describes the use of the compounds mentioned
therein for GRP94 modulation, where the modulated biological GRP94

20 activity causes an immune reaction in an individual, protein transport from
the endoplasmatic reticulum, recovery from hypoxic/anoxic stress, recov-
ery from malnutrition, recovery from heat stress, or combinations thereof,
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stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypogly-
caemia, status epileptibus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

39 trophic lateral sclerosis (ALS) or necnatal stress.
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A. Kamal et al. in Trends in Molecular Medicine, Vol. 10 No. 6 June 2004,
20 describe therapeutic and diagnostic appiications of HSP90 activation, inter
alia for the treatment of diseases of the central nervous system and of
cardiovascular diseases.
25 The identification of small compounds which specifically inhibit, regulate
and/or modulate HSPA0 is therefore desirable and an aim of the present

invention,

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

In particular, they exhibit HSP90-inhibiting properties.
35 The present invention therefore relates to compounds according to the

invention as medicaments and/or medicament active ingredients in the



invention. 30 It has been found that t-hE) c€onpounds according to the
invention and salts thereof have very val uabl e pharnacol ogi cal properties
while being well tol- erated. In particular, they exhibit HSP90-i nhi biting

properties. 35 The present inventiqn therefore relates to conpounds
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derivatives are known from WD 06/ 010595 and WO 02/083648. C 25 Further
w erature: RAYSIETY I2RAIS RRIFEREOW 9IS FHI4etcafpniraRageiscHEe &li th protein
tHd

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

treatment of a human disease.

15
PRIOR ART
WO 00/53169 describes HSP90 inhibition using coumarine or a coumarine
derivative.

20

WO 03/041643 A2 discloses HSP90-inhibiting zearalanol derivatives.
Other HSP90-inhibiting indazole derivatives are known from
WO 06/010595 and WO 02/083648.

25 Further literature:
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30 Bijlmakers M-JJE, Marsh M. 2000 “Hsp90 is essential for the synthesis and
subsequent membrane association, but not the maintenance, of the Src-
kinase p56ick”, Mol. Biol. Cell, Vol. 11(5), pp. 1585-1595.

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

35 L : _ . :
an inhibitor of heat shock protein 90 (Hsp90) mediated signal transduction
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SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

in which
R1

R3
Re. i |
\N |
N/
/
R’ H

denotes H, OH, OCHj3;, OCF;, OCHF,, OBzl, OAc, p-methoxy-
benzyloxy, SH, 5(0),CHs, SO;NH,, Hal, CF; or CHa,

|



OO( CHz) nAr, NACQ( CHz) nAr, NHOO({ CHz) nHet8 - 10 NACQO({ CH2) nHet, NHSCRA, NASO2A'
NHSCR( CH2) nAr,  NASCR( CH2) nAr, NHSCR(CH2) nHet, NASCR(CH2)nHet, NHCOOA,
NHCOOAr, NHCOOHet, NHCONHA, NHCONHAr  or NHCONHHet, 15 R3 denotes H, Hal, A,

b o e SR el e B0 N b o
CH2) nCONAA CH2 E@Qg Hg?w,, CH2) nNHCQA,
ECHZ%RNHCOM, ém)m Fﬂe%@z-‘)z%%s ?@W ?@%AﬁNHs)ogmzAr
(CHﬁ) EN]ASO20EI_2AL (lcnﬁom)eqr(]CHemmWh CNb%\Hebn\lrgH-NHAer—kﬂﬁtpNM\ phenyl

t t ut -
(P e e of "o sGEER, £l Gk, SN ER SEGHET R G
o oy s P T

unbr anched or branchSGZNHWyISMMgSD;W(CF&DWBSOzNA\(\ﬁHQhAL 3 CH2 gr oups
may be replaced by O, S, . SO or NEt and/or in addition, 1-5 H

atons may be repl acedSQleﬂ(CéHa)n et @OZW(%ﬂdﬁ%’[ NH@@A W@@@ al kyl havi ng

3-7 C atoms, 35 ALk &e C atoms, -19- Het
denotes a nono- or bi cy(@@fg fﬁ%gd@(%ﬁéﬁe(ﬂraq QY E‘Srpfa tic heterocycl e
havin®01 to 4 N, 0 andAGOEH e, NHBGIA, TeASObe’, m@gmm;ﬁed or nono-, di-

or trisubstituted by IG‘ASO CHC]—I, SH, S(C()gmﬁ\, Hal ;. NO2, CN, COA, ,
(CONRARS, A CH2)nAr, NHSOL(CHy) Het, NASO,(CH3),Het,
NHCOOA, NHCOOAr, NHCOOHet, NHCONHA, NHCONHAr
orf NHCONHHet,
5 R denotes H, Hal, A, AOH, COOA, CONH,, CONHA, CONAA,

CONHAr, CONH(CH,)Ar, CONAAr, CONA(CH,)A,
CONHHet, CONH(CH,)Het, CONAHet, CONA(CH,)Het,
(CH2)sCOOA, (CH,)n.CONHA, (CH,),CONAA’,
(CH2),NHCONH,, (CH2),.NHCONHA, (CH,),NHCONAA',
(CH2)sNHCOA, (CHz),NHCOA, (CH2),NHSOA,
(CH2)sNHS AT, (CH,)aNASOZAT, (CH2)sNHSO,CHRA,
(CH2)sNASO,CH:AT, (CHa)nAr, (CHz)Het, NHAr or NHHet,

™ Ar denotes phenyl, naphthyl or biphenyl, each of which is unsub-

20

25 stituted or mono-, di-, tri-, tetra- or pentasubstituted by A, OA,
OH, SH, S(O)mA, Hal, NO,, CN, COA, COOH, COOA,
CONR'R’®, SO,NR'R®, NR*R®, OCONR'R®, NR*COR®,
NR*SO,R® and/or NR*CONR‘R®,

30 A A each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms, in which 1-3 CH: groups
may be replaced by O, S, SO, SO,, NH, NMe or NEi and/or,
in addition, 1-5 H atoms may be replaced by F and/or Cl,

or denote Alk or cyclic alkyl having 3-7 C atoms,

35 Alk denotes alkenyl or alkynyl having 2-6 C atoms,




5 SO2NR4AR5, NR4AR5, OCONRAR5, NRACOR5, -NFASCO2R5, NRACONR4AR5, =S, =NH, =NA
and/ or =0 (carbonyl oxygen), 45 R R each, independently of one anot her,
denote H or al kyl having 1-6 C atons, in which 1-3 CH2 groups may be

repl aced by 10 S, SO ,S2, NH, N r NEt and/or, in addition, 1-5 H
atons may be’q?tepl aced %ﬂqfe%ﬁ@%?é'@r%%?'cc?@ﬁﬁ?g%ﬂP‘,”Sé’f”_,ra ¥rdPMa-m denot es
0, 1 or 2, 15 n denot & fbtedo RFavihg 4:to@d, BN&IdIBESUibaR! WhidteaRye

. . cg@lg CLTB . .
derivatives, salts, solvates and stereoi somers thereof, 1ncluding mxtures
thereof in all ratios.berhesibsiituiedon metat ds ardrigubstitdep byrdlsOAf Othe f or nul a

the Topml a | and. pha¥ HaotabPeaidly Geaie Lo GERIARCON b et cs. shlts and

stereorsoners thereof RFRT iNgRise 5 dp* Eg@*@@J of the
formula Il R3 R2 30 OSCI)%N R '/ L ir’l(é) ?yﬁqu{l @%é?rﬁ’ hav;wt he neani ngs

indicated in daimil, BR'GAONR RIenst eNHE=Na andor =IO tarboryl @xygen), eact i vel y
nodi fied OH _group, -20- is reacted wth hydrazine or drazi ne hydrate, one
or m)re_radi%al s) R1,e3% _ dRﬁ“hPt"@%@é‘é’g’@éng‘P@/‘?tei Oﬂéﬁﬁyp%‘,"%@on- 5
verted into one of moreeradigiat (s (£ CHIL LSRR be FefiassfBYIS: 10 1)

reducing a nitro group to an anino grou

10 S, SO, SO», NH, NMe, or NEt and/or, in addition, 1-5 H
atoms may be replaced by F and/or Cl,
Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
15 n denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable derivatives, salts, solvates and sterecisomers

thereof, including mixtures thereof in all ratios.

The invention relates to the compounds of the formula | and salts thereof

20 .
and to a process for the preparation of compounds of the formula 1 and
pharmaceutically usable derivatives, solvates, salts and sterecisomers
thereof, characterised in that
o
25 a} acompound of the formula Il
RB
R2
30 O I
R L
in which
Ri, R? and R® have the meanings indicated in Claim 1,
35 and L denotes F, Cl, Br, | or a free or reactively modified OH

group,



ii) hydrolysing an ester group to a cardgpxyl group, iii) converting an am no
group into an al kylated am ne by reductive 15 amnation, iv) converting a
carboxyl group or an ester into an am de, v) acylating an am no group, 20
and/or a base or acid of the formula | is converted into one of its salts.
The invention also relates to the stereoisoners (E, Z isoners) and the 25
hydr at es anqs§8%§%HQﬁﬂPﬁy&?§§%(ﬁ Héhyéﬁ{¥ates of the conpounds are
taken to nmean adductions’ of 1 nert ent nol écul es onto the com pounds
which formowi ng to their nutual attractlve force. Solvates are, for

exanpl e, nono- or dihydrates or azl cohol ates. 30 Pharmaceutically usable
deri vat i ves IR0t IR r@@cﬁ'é%)rR forand{ahi are sueseaugnily, bresked c&fbounds

accor d® ng t o drug conmpounds. 35

Pr odr ug derﬁ&QFQL@ngﬁ%cﬁgﬂ q?gk%ggﬁﬁconp%ﬁﬂgngf the formula I which have
been nodified with, for exanple, alkyl or acyl groups, sugars or oligo -21-
pepti des and which are rapidly cleaved in the organismto give the effec-
tive conpourtsls facegdrdpleg to the invention. These al so include biodegradabl e
pol ynmer derivatives of the conpounds according to the invention, as
described, for exanple, in Int. J. Pharm 5 115, 61-67 (1995). The

expr estd on "igf f ectriedaciagrunitrc greapso ahearamougroupf a nedi canment or
pharmaceutical active ingredient that causes a biol ogical or nedical 10
“ésponse which is sought or desired, for exanple, by a researcher or
physi ci an inia ti dyuEolysipgtaangstangrmalp tora harbexy! gnoupddi tion, the expression
"therapeutically effective anmount” neans an

ili) converting an amino group into an alkylated amine by reductive
15 amination,

iv) converting a carboxyl group or an ester info an amide,

v) acylating an amino group,

20
and/or

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

The invention also relates to the stereoisomers (E, Z isomers) and the
25 hydrates and solvates of these compounds. Solvates of the compounds
are taken to mean adductions of inert solvent molecules onto the com-
pounds which form owing to their mutual attractive force. Solvates are, for
example, mono- or dihydrates or alcoholates.
30
Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-
drug compounds.
Prodrug derivatives are taken to mean compounds of the formula | which

35
have been modified with, for example, alky! or acyl groups, sugars or oligo-



amount whi ch, conpared with a correspanging subject who has not 15 received
this amount, has the follow ng consequence: inproved healing treatnent,

heal i ng, prevention or elimnation of a dis- ease, a disease picture, a
condition, a conplaint, a disorder or of side effects or also the reduction
in the pr ogr@@@ld@ﬁ andawvbighsse rapidhngleaved inothezorganisor thegive 20e Tfect er m

"t her apeuti ive a al. so _enconpasses the anounts which are
ef fective fgs) ?{Odﬁéé‘é'%#ga%%‘?fﬁ@ﬁq%%H'B{%@PEm function. CID The invention
al so rel at eﬁﬁ&é@l&b@ﬁ@%@biddé@@dﬁﬂ?@?@ﬁﬁnéﬁdérh@t:@é‘é6’?’ e tordpoaRg®rding to
the invention, for exanple m xtures of two diastereoners, for exanple in
the ratio 1:according ta e invention, a5 desaribed farcexasnple; M0I0D.J. e, ar e
particularly ?1 é?te)#% 5;1 xtures of stereoisoneric conmpounds. 30 For all
radi cal s Whl ccC 7 t han once, their neanings are i ndepend- ent of one
anot her. Above and below, the radicals and paraneters Rl, R2 and R3 have the
meani ngs indicated for the formula I, unless expressly indicated otherw se.
35 A or A plhkg expisisgionerfieetivaabinpunt'i rreand then atmesaing bfaemdicamemanched, and
has 1, 2, 3, 4 ar, A, parti rly preferably
_22- denot espwp}ﬁﬁe“t"é"f‘ltﬁﬁ%\’eﬁ'?gfﬁglem8%‘%}5%36‘59?atﬂBchaﬁ) Hﬁﬁjﬁﬂ‘a} sec-butyl or
tert- foityl, refsﬁbﬁ&?Wﬁﬂirﬁs@oﬁgﬂpﬁf‘aé’élr?dl‘fﬁr@xarrﬁﬁle3b9%tﬂé%59%|rorl -, 1,2
or 2,2-di- yl propyl, pr opy exy ,

o thyI pentMysxciamnamsae systeﬂrn,?,ammal O2Hhumdh.3- or 3, 3-di net hyl butyI , 1-
or 2ethy|bty| et -1 -neth t hyl t 1,1, 2-
o 1.5 2t 1Al Bt X mine2pRURERlY el P mBE BT ot es ai kyl
having 1, 2,380uff whi a & b , i sopropyl,
butyl, isobutyl, N s\gcic u%@m,ga{%}r\?lﬁﬁgut rféﬁ{oozﬁ?tr@ &Bﬂ%gywﬁélﬂr% anr onet hyl ,

pent af+ or oerehgelvedrthﬂs dmaunt hbk dloz delolihg cdlsejueNceal so each denot e,

i ndependent | of on anot her, unbranched or ranched al kyl hayving 1-10 C
atomFs) in m}lrg}gowiecé gjpggt&eq{@ape@&g preventl%n orelrr%natlo ofad\{s— J

ease, a disease picture, a condition, a complaint, a disorder or of side
effects or also the reduction in the progress of a disease, a complaint or a
disorder.

20 The term "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

™ The invention also relates to mixtures of the compounds of the formula 1

25 according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

30 For all radicals which occur more than once, their meanings are independ-
ent of one another.
Above and below, the radicals and parameters R', R* and R® have the
meanings indicated for the formula |, uniess expressly indicated otherwise.
39 A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2, 3,4,5,6, 7,8, 9o0r10 C atoms. A or A’ particularly preferably



replaced by 0, S, SO SO2, NH, Nwe, or-NEt, such as, for exanple, 2-
nmet hoxyet hyl or 3-nethyl am nopropyl. 15 A or A al so denotes cycl oal kyl .
Cycl oal kyl preferably denotes cycl opropyl, cyclobutyl cycl opentyl,

cycl ohexyl or cycl ohept A or A also )genot es Al k Al k denot es. al kenyl

having 2-6 ¢lef ﬁ%m%tﬁlélheﬁ%)" PrEBY!, ISP, Putyl RobyYResplwtyl or iRk al so
denot es al ky%ﬁk, plzrt | g;,acﬁe I% pn@pl JO@W&W'&E@ B? P %f e ab} yjj.denot es

OH, OCH3 or érab y urtherm)t‘e al so OCF3,

OCHF2. ( R2 meﬁ‘iﬂpr@byb(‘ldahyllpe@m&ﬂ'&l 1GQQHA,3 Wethy@ﬁﬂh&l@ﬂﬂ)—nﬂw—
CONA( CH2) nAr1§COéII-i(tCI-|2%{1Het or A" denot es aI kyI
)

havi ng 1, 2 S 3- W%%@Nhﬂr@r@%V@éﬂﬂdﬁ}W&r etk as, " for

exampl S, bergti J0u S RBHHALE. NG Yproyt noranched
or R5 parti cAiload’ wepy pén@u‘calalrly pré’?@mmlgﬁembtéswlkylaimﬁg 1p2OPYA,.5 bEO@ opy! ,

butyl, isobutyl, sec-butyl or tert- , furthernore also pentyl, 1-, 2-
or 3-met hyl bRfoys, preferably ethyl, wrepyl, Mm@ﬂ ety hygahudyysec-bubd.Hertpr opyi |

e O e e DR s e

1- et hy1Q 2- TTEAhN alab@@th dehole anpénoﬂarﬁlytdfldﬂi%téhdtﬁérolﬂlhbrar%e@rorR5
particularly preferab enotes_al k%/ having 1, 2, 3, 4, 5 or 6 C atons,
Pef erabl y e wphe@@diﬁihavmgdpﬂ@@aonbsjtlywhlcstté&%ﬁzgr%@sawwe tert 5

17 ELyll tlrospltﬁo ozpct yot r4f§¢{$§ﬁﬂg§%eo gtr?gét gg?rﬁgég%ﬁggﬁmpleo% one

anot her, unbmatiedigetiaj orgrm@@wnmb ywpynaving 1-6 C atons, in which 1-3 CH2
groups may be repl aced by 0, 'S, SO s 5&2 NH, NMe, or NEt, such as, for

exanpl g5 AT e alsxgeraies cyeloglkybCGyplealid epefepshly denotes cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
A or A’ also denotes Alk. Alk denotes alkenyl having 2-6 C atoms, such as,
for example, vinyl or propenyl. Alk also denotes alkynyl, such as, for

example, ethynyl.
20

R’ preferably denotes OH, OCHj; or SH, particularly preferably OH or
OCHpa, furthermore also OCF3, OCHF».
O R? preferably denotes CONH,, CONHA, CONAA’, CONH(CH,),Ar,
25 CONA(CHa)nAr, CONH(CH,)sHet or CONA(CH,)aHet,
where A, A" denotes alkyl having 1, 2, 3 or 4 C atoms.

R® preferably denotes (CHo)nAr, such as, for example, benzyt.

30 R* or R preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2, 3, 4, 5,6,7,8,90r 10 C atoms. R* or R’ particularly preferably
denotes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-
butyl, furthermore also pentyt, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-di-

35 methylpropy!, 1-ethylpropyi, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,



n preferably denotes O or 1. 15 Ar denai®s, for exanple, phenyl, o-, m or
p-tolyl, o-, m or p-ethylphenyl, o-, m or p-propyl phenyl, o-, m or

p-i sopropyl phenyl, o-, m or p-tert- butyI phenyl o-, m or

p- hydroxyphen%/j m or g ni t rophenyl m nf am noph

or p- (N-met his an?—r?o) 3, 3slimethyliyty 1(Nr2reftthyibutyé ﬁﬂwérﬂumwﬁ/-phenw o-,

t I t
o e?LOEySﬁEr@MPH“W' eyl B2 ety o ™
p- (N, N- di netRYybar? vpahwmw preferabmdéﬂot@s aikyNngiingtihyel ani n@@ab‘b@nyl ) -

phenyl, o-, m or (N-et hyl am no) -, m or (N N-di et hyl am no) -
phenyo% HPMSy pbef?ﬁRiY@éﬂérﬂfppylolsopﬁﬁm)drblﬂylbﬁﬂhblﬁﬂi-ﬁ@ﬂ bul, tery or p 25
chl or henyl

Ul fonyly pheauift ety Her (RGN BARAAOO R or 121 aMhufhellih "o

or p-fornyl pRE rwﬁals@eachide@.bt@ |ﬁ@@56ﬂd@ﬁﬂ9)ﬂfon@ andthe O UnBraHBheassH fonyl
phenyl, o-, m or p- carboxyphen o-, m or p-carboxymethyl phenyl, o-, m 30

or p-car boxﬁféﬂﬁb‘;’(@ﬁﬂ‘élhbﬁwnﬂdr@ﬁeatom%fl@rfﬂdfmfy'i28@H,z gPOupsS MByDE 2, 6-, 3, 4-

o5 5 % B, 578, oG, N RO i 5 By it 2 O Py

2, 5- leﬂtropJﬂ@mdxyeﬂqy‘aor grmet&y%nqhapﬁdwxyphenyl 3-nitro-4-chl orophenyl,
3-am no-4-chl oro-, 2-am no- 3-chloro-, "2-am no- 4 chl oro-, 2-am no-5-chl oro-

g7 2- ani no- 6- chlorophenyl 35 2-nitro-4-N, N—dlnethylan1no- or

-nitro- 4 N, N- t.h n |, 2,3- diam nophenyl, 2,3,4-, 2,3,5-,
2,3, 6- %pﬂ%gggﬂydé ?@Bﬂ iophenyl, 2,4,6 -24- trinmethoxyphenyl,

2- hydroxy 3 5- dlchlorophenyl p-i odophenyl, 3,6-di- chloro-4-am nophenyl,
4-fl uoro-3-chl orophenyl, 2- quoro 4- bronnphenyl

2, 5- di {4 uor AZIRAAB, ﬁyampE m’r@mL@mt o RyplyEroy| M- eRetbyphenstkt h-

oI o B SR LR T bbb B A R

chl or ophenylghenyl, o-, m- or p- hydroxyphenyl, o-, M- or p-nitrophenyl, o-, m- or

p-aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-

aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-

20 phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyt, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-

(‘;\3 phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
25 chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-

sulfonylphenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m-
or p-formylphenyi, o-, m- or p-acetylphenyl, o-, m- or p-aminosulfonyi-
phenyl, o-, m- or p-carboxyphenyl, o-, m- or p-carboxymethylphenyl, o-, m-
30 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-,
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-chloro-, 2-amino-
3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyt,
35 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminopheny!, 2,3-
diaminophenyl, 2,3 4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-



Ar preferably denotes phenyl which is .upsubstituted or nono-, di-, tri-, 10
tetra- or pentasubstituted by A, OA, OH and/or Hal. Irrespective of further
substitutions Het denotes for exanple 2- or 3- furyI 2- or 3 thi enyl ,
1-, 2- or 3- i mdazoly

rr -_or

5- pyr azol yl, P%"‘ Rgzygy}ergl @)(E%PW 3 @dich}proghe@yl, B'(b‘%é%ﬂe;ﬂyl 36- dl'4 or

5-thi azol yl, . o) Y, I r 4-, 5- or
6- pyri m di ny hléqcou?fdahrg@@pﬁ%ﬂrw@ %:ﬂggéér)gb hlor%pizwegylt ?lfgjgjg Y E)M%ol‘?eonryl,_ 5-yl,
1,2,4-tri a202 51d|flue|3)-4-dmromephenyzl SMo@ot@mahokwheni/l 25 Gﬁlovtaﬁlrﬁétbiw - or

- 5- yI, 124ox d'af§r?1 %n 3, 4- _thiadiazol - or

1,2, 4-ghi 2l @9ENeaY, grchigropd-acet Gophparh asborerd r@ethcwphenylzé 5 or
4pyr| azi ny [F M.~ 4- or 5-iso-
ndol yl 1 é@l@ﬁ%éﬂbhﬁﬁxl’z I32(:h %1:2%)011 a]%eta{ﬁidogﬁeng or Zb%‘ﬂﬁEM%Af

7-i ndazol yl , cHlerophgnyl.4-, 5-, 6- or 7-benzopyrazol yI 2-, 4-, 5-, 6- or

7- benzoxazolyl 3-, 4- 5- 0 6- or 7- benzisoxazolyl 2- 4-, 5-, 6- or

7- benzothlazolyl 2- 5-, or 25 7- ben2|soth|azolyl 4-, 5- 6- or
7- benz 2 1,3 7= 0O i nEl , 4-,
5 6. AP fe soqﬁ}} mot%s pé\%nyl \AAihl’cE% uggubs;itut'ed c@r rﬁ&ﬂﬁh@ﬂ wyl 2_ , 4_ ,
5-, 6 107 oiretr&-@ulpeai'ayubamiecﬁbyw (A QOHremdibi Agl., 2-, 3-, 5-, 6-, 7- or
8- 2H- benzo- 1, 4-oxazinyl, further preferably 1, 3- benzodi oxol -5-y| , 30

™4- benzodi oxan- 6-yl, 2,1, 3-benzot hi adi azol -4- or -5-yl or 2,1, 3-benzoxa-

razol - 5-yl . [r&gepﬁ\seewm'ew hadlgale Hnayde% 385, 06; 8bhe gyﬁ sy 5

hydrogenat ed enot'e, " foOr

-4- or -5-f uRybr, 3-tRiehyldit hydrd-Royrrol@t 1--24-4-@r 55rrri|§é2'cblyl Het3- ahydll’o 2- or
-3-furyl, 1, 3-dioxolan-4-yl, 35 tetrahydro 2- or -3-t

2, 3- di hydr o- 3Pyrazalyl, 2.3 4- or §-0xazolyb-Sy fr oF H1iso@z8lyl; 2-, ﬁy@?éimazotyh -3-,

-4 or -5-pykralyl Mo 3 4181 or
-4-imdazoly % % 5d[%%tyhaa?zmﬁ 39& 4odynqu? % ?B¥P ) !ﬂiﬂyl fﬁreﬂ'ﬁlgrﬂ:'slhydro 1-,
-3- or -4- pym@z@lpyéferdbiylﬂcﬂ B;mlzazbi-h 421 -5yB1, Qm-tnéz@MJ &3 or 5-y1, 1-

1,2, 3, 4- tetrahgdro-
-tetrazolyl, 1,2,3-oxadiazot-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-

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

20 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 8- or 7-indolyl, 4- or 5-iso-
indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyt, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
(&; 8- or 7- benzisoxazolyl, 2-, 4-, 5-, 8- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or

25 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,
7- or 8-quinolyl, 1-, 3-, 4-, 5-, B-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-
cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-,
8-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yl,

30 1,4-benzodioxan-6-yi, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxa-
diazol-5-yl.

The heterocyclic radicals may also be partially or fully hydrogenated.

Het can thus 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-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2-

35



1-, -2-, -3-, -4-, -5- or -6-pyridyl,-2%, 2-, 3- or 4-piperidinyl, 2-, 3- or
4-nor- pholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl,

1, 3-di oxan-2-, -4- or 5 -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydr o- 1- m - dinyl, 1- - or 3-piperazinyl,

1,2, 3 4-t etq%ﬁylmlgazicﬂyl 823 dlﬂygyo1 42~ 35 —4 or6~5 pyrgzotéﬂ, tetgarmgrg-dh yI
1234tet13aia,yd4 Lszo1 1431 1o TR I ,

3-, 5-, 6-, (bg zoﬁ 'ﬁ¥%’6zw benz% & ?Id P1 %gdf %Wé’re preferabl y
1g 2, |3 rrgt 21/4 fl;]rediiﬂx@#pkferqu 6 mjrldyhézh%ldé?ednqxp@f{mﬁnrll 2-, é} @@;—h%)lrenedl (2)x3?:-
pheny e i 0 i fjuoronet hyl enedi oxy) phen -
di hydr obenzff L gtrWé— '1‘@1?32 ntﬁrf{)@’é?i‘fé@lb ﬂ'@@hé’rr Bt Ogl so 3, 4-
di hydr o- 2H &, mqi epizn nor&_puefer , 3-di 15
hydr obenzofurgneﬁ 58)?? d|3h gr%?’ tigézol?{{'}f an%ﬁﬂﬁ%ﬁop?e‘f ér aﬁlgwgﬂﬁt es a
mono- or bidingl ile, ZsrairL&— medazmMsﬁa,Ql,G attettaloydrar b -Iatd-c-heter agyci-e having 1

to 3 N, 0 and/or .S a agf may .be un- substituted or_ nono-, di- or
trisubstit e Bynaly 3 ﬂ@tm@\(dro'ﬂlr-ﬁ‘ -RA -20 -AndPor /=0 (& H88MAY oxygen) .

Het parti cuj apl ys ppeferal v 4’% zlPMBéﬁd’éfd 1,4- Bkﬁéf@ Mh%?%keﬁ‘e%l olyl,

oxazol yl, isoxazolyl’, im daZoI pyr i mdinyl, pyr razol yl ,
pyr az1GhyI aﬁFmdﬁmlenddlowhenyh Glmmethsdenedlbdyphényl @B@nl@lengdhoxw

\%lpera2|nyl benzod|ox3nyl benzodi oxol yl , ind qU|noI|nyI benz 25

f1’m dazol yl , p'ﬂféﬂﬁ(ﬁ firetay sa@qiwymenyh&’aédﬂ5ﬂ|u0r<éa@thy!ﬁnamnmp heinddbst i t ut ed
or mono- dl%rbfh%b%lmtsl B\"%ﬁﬁi ?%éﬁﬁﬂ@hetnggungg{xg pk}%ﬁ\éﬂ ¥F£P§o%aﬁt icularly

preferably 0oxol € Co ormulda’l may have
one or rmredlbpdnoaQHc‘embremoamdepmt@J@fmﬁ facitiermbre pasfeibdy 8 3edieoi soneri c
forns. The fornmula | _encom _passes all these forns. Accordlngly, t he

i nvention riYaieReNZGTHraswt of draihydicol et Wanyounds of the formula | in

whi ch at | east one of the said radicals has one of the preferred 35

meani ngs i ndi cated above. Some preferred groups of conpounds may be

expressed byet peféblysemges ambnonot bieytlr sanudated Wirisefuraesd or sd-o the for
26 matic heterocycle having 1 to 3 N, O and/or S atoms, which may be un-

substituted or mono-, di- or trisubstituted by A, Hal, OH, OA, =NH, =NA

and/or =0 (carbonyl oxygen). Het particularly preferably denctes pyridyl,

20

furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, imidazolyl, pyrimidinyl, pyrazolyl,
thiazolyl, pyrazinyl, pyridazinyl, pyrrolidinyl, piperidinyl, morpholinyl,

piperazinyl, benzodioxanyl, benzodioxolyl, indolyl, quinolinyl, benz-

25 imidazolyl, benzothiadiazolyl or indazolyl, each of which is unsubstifuted or
mono-, di- or trisubstituted by A, Hal, OH and/or OA; very particularly
preferably benzo-1,3-dioxol-4-yl.

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

Accordingly, the invention relates, in particular, to the compounds of the
formula I in which at least one of the said radicals has one of the preferred

35 meanings indicated above. Some preferred groups of compounds may be

expressed by the following sub-formulae la to Ir, which conform to the for-




mula | and in which the radicals not d@éi-gnated in greater detail have the
meani ng i ndicated for the formula |, but in whichinla R denotes OH or
OCH3; 5 in |Ib R2 denotes CONH2, CONHA, CONAA', CONH(CH2) nAr, CONA(CH2) nAr,

CONH( CH2) nHet _or 2) nHet , . ere A. A  denotes al kyl. havi 1, 2, 3 or
4 C aton: MBI ANLN A R o Boh AP oA A Saien el BRI whi oh i s
unsubsti t ut eeMingWMficatedifor tHe formulalP bu€l @hichr Pentasubstituted by A OA
OH and/or Hal; in"le A A each, independently of one another, denote
unbranched or branched al kyl having 1-6 C atons, in which 1 or 2 CH2
groups may be, replacgd by 0O H, - NWve Et 20 and/or, in addition, 1-5 H
at ons y be" |l%pl aciﬁ by gehg%/quﬂaﬁ 3inIf A A each, independently of
one anot her, denote unbranched 25 or branched al kyl having 1-6 C atons, in
which 1 CH2 g;joup nay be replaced by 0 and/or, in addition, 1-5 H atons
may be repl aedd by R and/ dendles GONHe, CHOMEA, T€idhds CONbIGGHpATbI cyclic

Stoms. whi ch may be- uncubSTIR(EBanar NBEEFaFHEEbr BNl e by,
ral, OH OA =NH=TA andifersth, (0 @6RBR alk .23 b?Zbebyr\Hé‘, Het

denotes pyridyl, furyl, thienyl, pyrro oxazo i soxa zo
imdaZ® yl, pyrimdinyl, pyrazolyl, thiazolyl, pyraz-

in Ic R® denotes (CHa).AT;

in ld Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
15 tetra- or pentasubstituted by A, OA, OH and/or Hal;

in le A, A’ each, independently of one another, denote unbranched

or branched alkyl having 1-6 C atoms, in which 1 or 2
CH; groups may be replaced by O, NH, NMe or NEt
2
0 and/or, in addition, 1-5 H atoms may be replaced by F

and/or ClI,

@ in If A, A’ each, independently of one another, denote unbranched
25 or branched alkyl having 1-6 C atoms, in which 1 CH»
group may be replaced by O and/or, in addition, 1-5 H

atoms may be replaced by F and/or C;

30 inlg Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 3 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubsti-
tuted by A Hal, OH, OA, =NH, =NA and/or =0 (carbonyf

oxygen);
35



inyl, pyridazinyl, pyrroiidinyl, piperi2¥finyl, norpholinyl, piperazinyl,

benzodi oxanyl, benzodi oxolyl, indolyl, qui- 5 nolinyl, benzimdazolyl,
benzot hi adi azol yl or indazolyl, each of which is unsubstituted or nono-,
di- or trisubsti- tyted by, A Hal nd/ OA; 10 in i denotes OH or
oo, Re derlBibs CAQIRIESTRNG!. fuuga\t?-\(@@qb)mmtplvl @@t&d»@mm

CONH( CH2) nHet or CONA( CHZ) é(m,e 1, 2, 3 or
4 C atons, 15 R3 denotes Z?ﬁ!z'ﬁ"r'ﬁkr | p@‘enrqt@trﬁe%ﬁé%&ypm?%%@??y%subst| tuted
or nono-, di-, tri- t et rimyl, wnmntw,smbaihdtnw quipdydidyl, @&rpkblirpmd/ or Hal , A,
A" each, |ndependently of one ano her denot e unbranche ranched al kyl

d
having. 1-6 C atons, in whiRperazds b 606%06@53/ nﬁ?n%@"?)@ﬂylam)quw and/or, in
addition, 1-5 H atons nm eutlcaIIy
usabl e derivatives, sol va%ﬁg?ﬁyl ng?ﬁgﬁ%ﬁ P%?)%Qbrrg%szmﬁ%gr@ggﬁg?ﬁcl udi ng
m xtures thereof in all raaachmfvﬂﬁcﬁtmummnmunds oago@idE| dig or driguisstii nvent i on
and al so the starting materl for their preparation are, in addition,
prepared by methods known & @eA Hak (e ebdiydeAin the literature (for
exanple in the standard works, such as 30 Houben-Weyl, Methoden der
or gani schen Chem e [I\/Et hods of Organic Chem stry], Georg Thi eme- Ver | ag,
StuttgHlt), ihdi be prI%C| se demdéss Oebot OGH5, condi ti ons which are known and

suitable for the saig reactions. Q/ al so_be made here of vari ants
‘Hown per se which dfe notdeReiRS Gﬁﬂ 17 &r@NHA, CfPNAAe CABHHCH2)8Y,

CONA(CH3),Ar, CONH(CH;),Het or CONA(CH_2)rHet,
where A, A' denotes alkyl having 1, 2, 3 or 4 C atoms,
15 R’ denotes (CHy)Ar,

Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, OA, OH and/or Hal,
A, A’ each, independently of one another, denote unbranched

or branched alkyl having 1-6 C atoms, in which 1 CH;

20 group may be replaced by O and/or, in addition, 1-5H
atoms may be replaced by F and/or Cl;
and pharmaceutically usable derivatives, solvates, salts and stereocisomers
C thereof, including mixtures thereof in all ratios.
25

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
30 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
also be made here of variants known per se which are not mentioned here

in greater detail.
35



-28- If desired, the starting material-®8an al so be forned in situ by not
isolating themfromthe reaction mxture, but instead i mredi ately
converting them further into the conpounds according to the invention. 5

they can be boeniradsPled SRR T 50 ve brbRiu ShE Mo AR | can
preferably bheebirainnted redci@aelitioe, dut ﬂr&t@m&dié@élymﬁvéﬂm@khém | with
hydrazi ne o drazine hydrate. In the conpounds of the formula Il, L

r h - . " -
preferably cféﬁée@@tqrihe(mma@yncﬂs gecerding teghernyerdioni vel y nodi fied OH group,
such as, for exanple, an activated ester, an im dazolide or
al kyl sul fonyl oxy having 1-6 C atons (preferably 15 net hyl sul f onyl oxy or

trifl uoronettpd st ¥dpBlings ars géﬁéﬂaiwwb%ylfhﬁw BEe n&vdlOh&walans
(preferably tghenyl - or p-tol g}lﬁsul onyl oxy). In the conpounds of the fornula

11, L pref ertBpy gaodeoprepared Ty eatbeds kapwnpecseri ed out by net hods which are
known to the person 20 skilled in the art. The reaction is initially
carried out in a suitable solvent. Exanples of suitable solvents are

hydr ocar bonsGomgeinads oh g fPmuRel €4 g#eeé.fatﬁ,t helobtdfEd BYeeattigigne or xyl ene;
chl ori nated hydrocarbons, such as 25 trichloroethylené, 1,2-dichloroethane,

car bon!Q et r zasnpRUNRtEof thiel formtiler with hyideatioe ombytearse bydratol s, such as

nmet hanol , ethanol , isopropanol . n- propano}, n-butanol _or, tert-butanol;

Ethers, suc ”3@389819%}{’)10'8@3&?? f%m%gjl'grpéﬁtﬁra@ﬁ/ ,Ot‘?sefréhy%r I)‘f"f.l?an (THF) or
Ioxane; gl yieed offdiRtiSelyTHEMNT A Gl Bralth, WiRRGTFYClanimBOAR B atel MONoet hyl

ether, ethylene glycol dinmethyl ether (diglynme); ketones, such as acetone
or but anone;esi@i, dasmidamshidar adods ivingoxy diavetch{46aC ettamis dprejerably

di met hyl f ), d conitrdl h tonitri : | f oxi des, h
o5 s hy! BOIEERV bt Be o e B Y fat A R ok R s uch B
formic aci d gnoapatdris Rsrerably! o BRIy IGHI ke RohiiesiRidaane or

nitrobenzene; esters, such as’ethyl ace- tate, or mxtures of the said
sol vents. of the formula Il, L. preferably denotes F.

The reaction is carried out by methods which are known to the person
20 skilled in the art.
The reaction is initially carried out in a suitable solvent.
Examples of suitable solvents are hydrocarbons, such as hexane, petro-
Q’ teum ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
25 trichloroethylene, 1,2-dichioroethane, carbon tetrachloride, chloroform or
dichloromethane; alcohols, such as methanol, ethanol, isopropanol, n-
propanal, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as eth-
30 ylene glycol monomethyl or monoethyl ether, ethylene glycol dimethy!
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-
su!fide; carboxylic acids, such as formic acid or acetic acid; nitro com-
39 pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-

tate, or mixtures of the said solvents.



-29- The solvent is particularly prefepably 1,4-di oxane or n-butanol.
Dependi ng on the conditions used, the reaction tine is between a few

m nutes and 14 days, the reaction tenperature is between about 0 and 5 150,
normal |y be en 15 and 1200, particularly preferably between 50 and 100C
If desired, eV eaﬁwf%hfq@gerﬁﬁlv hﬂ‘ddgr‘@r@rorﬂﬁbiui@\aﬁ%e resultant com 10
pounds is subsequently converted into one or nore radical (s) RlL, R2 and/or
R3' by, for exanple, reducing nitro groups to am no groups, for exanple by
hydr ogenat i drepmmdiRgnery time ctueditions Pdéd ahboeadtioratimenebetwedrvarfew such as 15
met hanol or et hanol Igfr Wd:]tﬁl ysing an ester group to a carboxyl group, or
converting SHNHRSRIIG 4GV HDs reACn AraRYatuRiis febyeseabewt Uednt na- tion,
or convertingoa HRANeIEoH A 50 bndM 28! BArikaRy HeRIKIT pefllebiibhher Mor e,
free am no groups can'be acylated in a conventlg a? manner using an acid
chl ori de or aadhyd¥Cde or al kyl ated using an unsubstituted or substituted
al kyl halide, advantageously in an inert solvent, such as di- chl oronethane
or THF, and/or in the presence of a base, such as triethyl 25 am ne or
pyridine, af; j&aimRer I t - 681 and 3R i salts and

ot her for mstlfT e sgi’ %%ﬁ%ﬁ%ﬁﬁ’%&(gf% ?\'g ?ga@ﬁgi'ﬁ\%%%gggb%qe used in

t hei r 10i nal po8Ads@nsuddquintiyncommetdein oee drandre rtatme;aqrsﬁaénRQ apgeiiti on al so
enconpasses _s;t he use of these conpounds in the formof their

‘Phar maceut i &l | y accept- able salts, which can be derived from vari ous

or gani ¢ andi,n I i : e I e art.
Pharnaceutig IﬁﬁqggbgggggﬂgCmggﬁygg§§%§ﬁ§ﬁmbﬁg)@@@gguﬁﬁg&ggk%$épng to the

i nvention ahgdfayenation mbsRadsy pigkel g R@ranrsbroy daroimeeddiaral swa hods. 1 f the
conmpound according to the invention contains a carboxyl group, one of its

sui t ahse saMm&heagl gethaped
or hydrolysing an ester group to a carboxy! group,
or converting an amino group into an alkylated amine by reductive amina-
tion,
or converting a carboxyl group or an ester into an amide.

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

using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alkyl halide, advantageously in an inert solvent, such as di-

P chloromethane or THF, and/or in the presence of a base, such as triethyl-

25 amine or pyridine, at temperatures between -60° and +30°.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
30 non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds according to the invention are for the most
3 part prepared by conventional methods. If the compound according to the

invention contains a carboxyl group, one of its suitable salts can be formed



-30- by reacting the conpound with a swgt.abl e base to give the correspondi ng
base-addition salt. Such bases are, for exanple, alkali netal hydroxides,

i ncl udi ng potassi um hydroxi de, sodium hydroxide and |ithium hydroxide;

al kal i ne-earth netal hydroxides, such as barium hydroxide and calcium 5
hydr oxi de; ah)ﬂ(@laic""ﬁ%t”éﬁ? caMReund &yth éwlt@béarﬁase tp @t s ioueRTERSROIdHY and

sodi um prop e, | C di

et hanol am ngﬁas% @Hn@ %Qﬁ “? agné%é'%h &rﬁ”ﬁllﬂ Qlkgglnfégggtﬁyquhg%ggm pounds
of the for mh@ludln@rpﬁ)thséﬁ&m Ingirbxide Usedium hydrbgideas®! lithiuee hiyadoxidsym 10 pounds
of the fornmula |, acid-addition salts can be fornmed hy treating these

corrpounds widlikal tﬂ@a‘?%@%mﬁtﬁU&{qu'Q@‘éeﬁc}t(}é‘bﬁ%b@ﬁ“@'ﬁmy@r@ﬂ@e|aﬁ6rt‘gj?é§ﬂ”&‘ acids, for

exarrpl hydr, rom de or
hydr ogen |ocr8%ﬁ Igghée’ggﬁmr%#la%'k%g?%%Pgﬁgﬂﬂ%&? égﬁuﬁg g&?]% %A)t her eof ,
such as sul fsadumrirbpatiee candasalpd ganitbadis suke asgiserdiky) di- and
nonoar yl sul fonates, such as et hanesul f onat e, t ol uenesul fonate and ben-

zenesuf f onat@thanplanine and d¥-grathyghéamiie dhecdumiygonealisidhpooMher eof ,

guch 25 2 gl RLYBERTATSH Bl e hBbAeg T 8L BrpBGBYBR Somcl oL

phar nedfeut i qaiunds28 the temiaal eadigiadidairtl ddiRreesabé sorfied bgtreaimgunds of the
formula I include the follow ng:. acetate, adipate, alginate, arginate,

&Spart at e, Heﬁi%sp@pounéﬁm%@hmrﬂmmlbfe@gqe&tt@k;fe BgRNIE RAOENOIARG f i t e,

B orm de. DUt Sor S8oR)bGen FATRI UL CRNR oo SRRRM ALy BbER 9o

phosphat e, djramtuﬂ@beny@mg@heodld@dmlr srihérd ecidetdirnesvedpuraligg shitrar at e,
gal acterate (f rom muci ¢ acid), galacturonate, glucoheptanoate, gI uconat e,

gl utanpg e, dhowafophdsas pulfate, nivate supbesRitale anerthe likeated afleptaitbat e,

2 hyar oxyet HERGSIGHaREcS FUGT s Yeid BrotEARe rt&%ﬁ%%ﬂ'@ﬁ%ﬁ%‘?%%ﬁ;%%at e

| act obi onat ezerELAbRateMBhE¥ti®er organic acids and corresponding salts thereof,

such as acetate, triflucroacetate, tartrate, maleate, succinate, citrate, ben-

zoate, salicylate, ascorbate and the like. Accordingly, pharmaceutically

20 acceptable acid-addition salts of the compounds of the formula | include
the following: acetate, adipate, alginate, arginate, aspartate, benzoate,
benzenesuifonate (besylate), bisulfate, bisulfite, bromide, butyrate, cam-

Q phorate, camphorsuifonate, caprylate, chloride, chlorobenzoate, citrate,

25 cyclopentanepropicnate, digluconate, dihydrogenphosphate, dinitrobenzo-

ate, dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic
acid), galacturonate, glucoheptanoate, gluconate, glutamate, glycerophos-
phate, hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate,

30 hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
iodide, isethionate, isobutyrate, lactate, lactobionate, malate, maleate,
malonate, mandelate, metaphosphate, methanesuifonate, methylbenzo-
ate, monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate,
oxalate, oleate, palmoate, pectinate, persulfate, phenylacetate,

39 3-phenylpropionate, phosphate, phosphonate, phthalate, but this does not

represent a restriction.



T

mal onat e, mandel at e, netaphosphat e, t hanesul f onat e, net hyl benzo- ate,
nonohydr ogenphosphat e, 2-napht hal enes ﬂfonate, ni cotinate, nitrate,

oxal ate, ol eate, pal npate, pectinate, persulfate, phenylacetate, 35

3- phenyl pr opi onat e, phosphat e, phosphonate, phthalate, but this does not
represent a restriction. -31- Furthernore, the base salts of the conpounds
according to the invention include alum nium ammonium calcium copper,
iron(l11), Furbetrble, the bakeaits BREESOHMPLUNBN BaEGER(] ol the invaaRIRESE(] 1),
potassium sodiumand zinc salts, but this is not intended to represent a
restricti ofcigye pheniabsv.camaenium oedidivgnlaoppepriefrédBnicen(ly, lighiven to

anmoni umn e alkali _netal s S so- diu nd pot.assi u and the

al kald ne-e ?q{]%&f I”?QP?QE%%?@P TH"grqe ”{jﬁ B‘é@?ﬁ'mﬂégm%ﬂ@f‘dﬂ%‘? conmpounds
accordi ng balts NsutitANEE hoP ¥kt AP rﬁ% Jésﬁfﬁioﬁf?ﬂméba@é"—%ﬁ-ca' ly
accept abl e organic non-toxic bases include salts of primary, secondary and

tertiary amioned saishweferaned isagivapdo aatreoniurmdhedikadi matalisaltd gooccurri ng
substi t ut ed. am nes, i C basi ¢ ion_exc an'%er resins, for

ﬁlxalrrplj_eba:] givinand Mggg'{%@ %Etgé%ﬁﬂgfﬁ ; ¢pl gt go c”mﬂ "Rg:
it ot hano! afisam ey o B ASRRR o 6 i T BRGSY Wyl de-

am ndét haneived dtdmpobanhoeuticali rbeasdbribranidhei-fodiebagdolncngle N-et hyl -

pi peri di ne, gl ucam ne, glucosam ne, histidine, hydrabam ne, isopropyl-
~am ne, |i d&aHs QEPriMasy rEcopdanLaicthtertiammings, sukstiieiesiatainesoalsiol i ne, 20
“pi perazi ne, _pi peridine ol.yam ne.resin rocain urines,. .t heobrom ne,

e Pet hano! ITHERG A dahy BErRBY s hlled pafiidie o pRUIT Shedeing ori o-
(‘hydr oxy metdyy bxémdnyer 283iRg, for beamblatidifhe Bataiddicafbmenehicréeoded to
represent a restriction. 25 Compounds of the present Invention which contain
basi ¢ gni t r cge, cbotizg, N, N'dibenzylghsylemedibming Gienzattsed), didyatphegght s such as

C1- | kyl halides, \ : . : : :
( a >émlng, éheﬁ?andamme, diethylamine, 2-diethylaminoethanol, 2-dimethyi-

aminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethyl-
piperidine, glucamine, giucosamine, histidine, hydrabamine, isopropyl-

amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,

20 piperazine, piperidine, polyamine resins, procaineg, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamin_e and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

™ represent a restriction.

25

Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as {C-Cs)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and

30 iodide; di{C1-C4)alkyt sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C1o-Cqg)alkyl halides, for example decyl, dodecyl, lauryl, myristy!
and stearyl chloride, bromide and iodide; and aryl(C4-Cas)alky! halides, for
example benzyl chioride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

35 salts.



for exanple nethyl, ethyl, isopropyl aml@-tert-butyl chloride, brom de and 30
iodide; di(G-C4)al kyl sulfates, for exanple dinethyl, diethyl and di anyl

sul fate; (Cl0-C18)al kyI hal i des, for exanple decyl, dodecyl | auryl,

nyristyl and stearyl chloride, brom de and i odide; gﬁﬂ I (C1L-C4) aI kyl

hal i des, forl eeﬁlé?fiﬂ E‘G&E‘HEW PORIMBACeIICR §alkhwhighgie e %‘g wat er - and
0|I-solu- bl dj _using
such 35 sal ta;%e‘fé{gpﬂlfuﬁﬁ gé/)&e9 Ir:)rg %%ﬁ%gi%t%gpﬁna{ggéu Eﬁ{b al't se%\?ﬁpg are

preferred i neltedeppaces ai)mrotthilbfldj@dfwﬁ@l@ﬁo&m&e ety aite, mlnt:iémt@,, meunar at e,
gl uconate, hem succi- nate, hippurate, hydrochloride, hydr obr om de,

i set hi onat e, SlwRHe Nifate. ﬁ@at%;lmhﬁsﬁﬁon@ﬁet pieiate osaaivi Pmﬂtﬁ)rﬁé@% pi val at e,

S POSRARL S Rod Ak S b e rRhE R SR oo FBEIALS |
represent a gragkl bat ihiis idienteatidd 3¢ dpregansatdésri@forhasi ¢ conmpounds

according to the invention are 10 prepared by bringing the free base form
into contact with a sufficient amount of the desired acid, causing the

ormmt on gl okl BaRCH e oo S e (R 480

i sol ating t hrepsird wgﬁnguﬁ?@he@ﬂeé%b%ﬁh incokradtelith E%fffcr@ﬁ base forns
differ in a certain respect fromthe corresponding salt forns thereof with

g@spect to caén@!antrofpihyshesmed pesheatsing, the lietmationsof the Sailtl inByconvepel ar

39l vents; f ur es,of .the invention, the salt ot herw se
cor r espond 3 E@%}@@E g U@eﬂaég QRRRE Fegeiers ﬁﬁﬁw ringipd jie ﬁ%’ﬁf‘?rﬂhed t he
phar maceut | Gilo sorteGapiaalsBantr RERBkhy Me %btb%s%f.ntéﬁéomremﬁgm%naccor di ng
to the invention are forne et a or am nes such a net al s

and al,fgbal i nenezal hd freet kdse formerdgfsﬁeﬁin sare s re&Rrea:{ frfoem tredlcomespandimg sodi um

pot assi'um magnesi um and_cal ci um Prefery ani ¢ anines are
N, N - di benzﬁa%r}ﬁW&tl'&fﬁQﬁWHB regRf Q1o FRERM) Fgm’ @E@?‘Wﬂéﬂes U EPEM ne,

ethyl enedi amiig in Nl BKent; IHPRPUIB 088 oPiRGRIRioN, however, the salts

otherwise correspond to the respective free base forms thereof.

20 : : "
As mentioned, the pharmaceutically acceptable base-addition salts of the
compoeunds according to the invention are formed with metals or amines,
such as atkali metals and alkaline-earth metals or organic amines. Pre-

ferred metals are sodium, potassium, magnesium and calcium. Preferred

¢

25 organic amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline,

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

The base-addition salts of acidic compounds according fo the invention are
30 prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven- -
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding

39 salt forms thereof with respect to certain physical properties, such as solu-



The base-addition salts of acidic conmpounds according to the invention are
30 prepared by bringing the free acid-f3agminto contact with a sufficient
anount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact .w t.h@%Padaci d an olating the free acid in a conventional nan-

ner. The fr&dydp rst?gg"e(ﬂ'it?ﬂg@h P PLeP? § Wer'égﬁ'étg'ﬁnsfhr%“ﬁﬁethéoﬁaf”éspondi ng
35 salt for{?héﬂ/ﬁé@%@)ﬂ%é@nﬂ ﬁ?ﬁ%cﬁesbggﬁ\?%ﬁ@é %c%?h%%?l%ro‘?.pe”' es, such as

solu -33- bility 1n polar solvents; e purposes of the invention,
however, the salts otherw se correspond to the respective free acid forns

thereof. |f ? c%&wound according to the invention contains nore than one
group _5 whilER GoMRaihaccasdingdp the fveRiiPr&eBIRINE 1AT9 thar epEMPEP sal ts of

o e R e o

salt forns bita
di megl um ne, thdiinveritesdies encdinpadsesmanmibié sahy dTguddionildple duk foriiss is not

intended to repre- 10 sent a restriction. Wth regard to that stated above,

it can be sdBflugRaforexampleriitasiraie. diaseiateadidumnptaie] §imedwptgbids salt” in

comri ses. a mnaih Saeey B St ARENE e R RRRER TR o o

sal ts,10 n pagdritauleatridgiibnt his salt forminparts inproved pharmacokinetic
properties on the active ingredient conpared wth the free formof the
Ctive ingredient or any other salt formof the active ingredient used

s4rlier. Th arnmaceuti cal cceptable salt form, 20 of the active
Tngr ed ent | cARNIPgarE b RRateT 858k Vet G Ean R BRI ot i e wi th
a desired ph‘@haﬁﬁ_aéselﬁtﬁian? aRESPEbleYsaTiik hé brebiett BBANE@GR iaakdrefo and can
even have a positive influence on the pharnmacodynamics of this 3 active
i ngredjent vinean pespadive ingredient wechapenmprisee bfdarapeyunchacdedingdy.the 25
invention in the form of one of its salts, in particular if this salt form imparts
improved pharmacokinetic properties on the active ingredient compared
with the free form of the active ingredient or any other salt form of the
active ingredient used earlier. The pharmaceutically acceptable salt form
20 of the active ingredient can also provide this active ingredient for the first
time with a desired pharmacokinetic property which it did not have earlier
and can even have a positive influence on the pharmacodynamics of this

active ingredient with respect to its therapeutic efficacy in the body.

&

25
Compounds according to the invention may be chiral owing to their mole-
cular structure and may accordingly occur in various enantiomeric forms.

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

30 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

35 physical measures known to the person skilled in the art or even employed

as such in the synthesis.



Compounds according to the invention nm@y be chiral owng to their nole-
cular structure and may accordingly occur in various enantioneric forns.
They can therefore exist in racemc or in optically active form 30 Since

t he pharnmaceutjcal activity of the racemates or stereoisoners of the
conpounds adBdRYICAGE ObragesNic ARBIAES oWaRieyedmereare formeayraie the &kt e to  use

the- enant | o Sachitn Wi SB3EY dchfe POLIPRAUE B Jieyhaber e- di ates

can be sepa I'Nto enan c conpoun em ca physi cal

nmeasur es kngesolvingt dperieas® optidallyl asdiveacidie sath agrtheReane ®iovyecf as such in
the synthesis. -34- In the case of racem c am nes, diastereoners are forned

from ][ he mf xefaec apig, ﬂ@&@ﬂi'@ﬁtawptaﬁilchrﬁj'WZW&Bﬂ?Vl%QGIﬁV@E\T@%P\ﬁcﬁjg agent 3
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e 1O Al BB Piachig 3Bl SR S iy 8L aORh L EPhd AGE byimBR 05 such as

di benzoyl tarN@reln.@oﬁpKdme@ﬂd@bh@e@@&@fon@tm@hneg acing, vdrrgisi cptieallg, suitably
N-protected ami no acids (for exanple N benzoyl proline or

N- benzenesul daigiggmnhaieylforie acikls. Alsoi asansaaais is phrepatogsaphiaphor sul f oni ¢

ds. A hi t I th th
S d o an oft LPMPAEE LSy AEOR A7 aEBR cRreal B BT RphER g o 1 TR
di ni t r’ﬂbenZCééJdPﬂﬂﬁ@)duﬂ{r%élﬁ‘ﬁ)ylﬂféHM!%ﬁetéél@@eaﬁlﬁc@ﬁaté’bhéfhéﬂ%fe'n\éé' tives of
carbohydrates or chirally derivatised nethacrylate polyners imo- bilised on

hica gel) tlvsauqfaclartmraddnu@tess)rfcbrratlmdenyﬂits@ds“eemearydwammmers inancehol i ¢

| vent i xt h hexane/ |/ 15 acetonitril
For " exanpl 6 B SR GeRo STBRRE S AOES B PRSP ARGFBYF & at cs 1o the.

use of the %Mi‘&%l\%?ﬁ/n‘ﬁktur@@kﬂcﬂ'é%?‘f@raéiéfn@iécﬁé’iﬁ&/%oﬁ%da%cﬁﬁ"ereOf for

the preparation of a nedica- 20 nent (pharnmaceutical conposition), in

parti C‘H:_} ar Bcetanitriddor eshmptet in thdsatidBaylican be converted into a suitable
dosage torm here together with at |east one solid, |iquid and/or

sem -liquid excipient or adjuvant and, if de- sired, in conbination with one
or nore further active ingredients. 25

The invention furthermore relates to the use of the compounds and/or
physiologically acceptable salts thereof for the preparation of a medica-
20 ment (pharmaceutical composition), in particular by non-chemical meth-
ods. They can be converted into a suitable dosage form here together with
at least one solid, liguid and/or semi-liquid excipient or adjuvant and, if de-

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

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

30

Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predefermined amount of active ingredient per

dosage unit. Such a unit can comprise, for example, 0.1 mg to 3 g, pref-
35 erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

pound according to the invention, depending on the condition treated, the



The invention furthernore relates to n84icanents conprising at | east one
conpound according to the invention and/ or pharnmaceutically usable de-
rivatives, solvates and stereoi soners thereof, including m xtures thereof in

all ratios, and optiopall Xxci pi ents and/ or adj uvants. 30 Pharmaceuti cal
formul at i on@@&ﬁ’db@] %Fﬁm” k& 'Qpéﬁ'di W%%'W%tﬁ&%%’ﬁg@o” Bgm%p%ﬁ"ﬁh conpri se
a predeterm ; i i I i I a unit
can compri s HAMRLBLICE) (Bhkfiohs 8af SeeitimRiercRARTHE (M b obledh 0
par ti cul ar | yurptsefleichlmoyngiseta prededdrriped eimeurd@hactive inyradieat gengos-o t he

i nvention, dependi r}? gen the condition treated, the -35- nethod of

adm Rgtrati aRig RIREETERfdoSRIGHRIL IpTMUAIRNS: R16ENEBE HUCTHEPMBHBE @ or

phar eut i ot {0 hea- 1 Qi r i .dosage units
whi ch conpr @Aélya&{osf%gﬁder?%%ge’g&a@gh%?& o? bé‘%‘%io\?ga #ﬁé‘%%iﬁd@g{m%s- age

uni t. Pref erthecboes ageadtivetingrediamt o urtinsrnasre, phascacsitichl fopmpldteasa 5 daily
dose or part-dose, as indicated above, or a corresponding fraction thereof

of an acti vefithigrt¥ee At berpiepaeathBsiag aracaas winGhcis oeneraily kKIGwWwad of this

type can be %r i process which is generally known in the
phar maceut i ctQP ar trﬁgfgaﬁfkgra?rtaceuti cal formul ations can be adapted for

adm niHiration via any desired suitable nethod, for exanple by oral

(i ncludi ng buccal or subli n-@%ual ), rectal, nasal, topical (including

buccal , sublFhajnacesiicalfarmstetipns can e adaptadifopadipirsirationalia @cl udi ng
.
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formul ati ons cé

phar maceut i calalgréctBl nakal, t IrRiudiRgBUBLAIs iR gURCbI ¥Ensdrhfg) ent with
t he exci pi ecrgu( s)? or adj uvan?%q%}rﬂu‘.lzﬁ 20 Pﬁ%?rracegti calg formul ati ons )adapt ed for
ngs

oral aghi ni staginalen pesenteeal 4ith tleeidanecuss epsamtisculal irtfavansisas, f or
exanpl e, caposr% rgdé)rrmeglflpr{e k%gds.%ouvgh formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).
20 Pharmaceutical formulations adapted for oral administration can be admin-
istered as separate units, such as, for example, capsules or tablets; pow-
ders or granules; solutions or suspensions in aqueous or non-agueous lig-
Q uids; edible foams or foam foods; or oil-in-water liquid emulsions or water-

25 in-oi! liquid emulsions.

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

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



ders or granules; solutions or suspensi3gns i n aqueous or non-aqueous |ig-

ui ds; edible foans or foam foods; or oil-in-water liquid enul sions or water-
25 in-oil liquid enulsions. Thus, for exanple, in the case of oral
adninistration in the formof a tablet or capsul e, the active-ingredient
conmponent cdrPRRIRHAE PEGURRE BYHepaEng a W‘frﬁirﬁn'?@(ﬁ@saﬁﬁﬁcﬁﬁﬁﬁr?@@e@t ically

and tho | 1 ORI R beleBHE s 1eten Gl i S0 Blica BV BSID o

sui tabl e fi rms, $orzexamslemhighyodispesketdiiicic a@ﬂafa‘chQﬁa m@ﬁtmesteamerealcomﬁ nut ed
in a simlar manner such as, for exanp an edible carbohydrate such as,
for exarrpl e, Climatearate OfrﬁﬁWBﬂbﬂien@ﬁ'yﬂQlﬂﬂ@@B@ufor%r(‘@“eb@adﬁeé'[0 éhﬁspersant and

dye ik ring a
poucer i xt Bde! iRl RE e tpE U ERIDn A G B BR R S R B el s
therew th. Guctiads, $omchmpxer hganiGar, sdicium adrbdridite ©X 888U cAibaye,di sper se
silicic acid, talc, nagnesiumstearate, cal- ciumstearate or pol yet hyl ene
glycol in sdnay likewise heanddrd @dﬁé@rtmlmm@ve the wuaitabiity wofi the & the
filling oper ) nt_or,solubiliser, such as, for exanple,
agar - agar, Jﬁ%@fﬁﬁ?@ggﬁ%’%y%q@% %%%ﬁ €ar bonat e, may | i kewi se be added in
order 1® inprove the availability of the nedica- nent after the capsul e has
been taken. 10 In addition, if desired or necessary, suitable binders,

“ybri cants dndidditiginif d@g"edmrswe@esmwl sa@iﬁqemdma ILbKeanits @ndedisine or por at ed

™ito th { Sy tabl e bi nder d |
suggrs esan eﬁéaet§ B?l@la%gﬁﬁlpﬁ?@e %f"lﬂ'g%?é ﬁ?grt??@%%eﬁéﬁpégtgl ng%gg? Eaﬁtra?s made

from mai ze, g\atap@birrieds ittt @bich, Gekivie, nateal ﬁfgaréogu&%mbue@x acaci a,
tragacanth or sodium al gi - nate, carboxymnethyl cell’ul ose, pol'yethyl ene

gl ycol4z wax exnplengdluchee lor beta- TEiriosd, sieicbendrs nade from acsse nadbgagend or ns

i ncl ude sodi urrh?ﬁlteatg sodi Em t ear ate nesi um st ﬁ"ar ate,. sodji um

benzoate, s CIHPRER SUS @Su T2 %r"l" i3, 1A9ac@NM RESOHHE 9K nt egr ant s
include, w tiaut c8bREMEBRIdEIGIRE, polyethylene glycol, waxes, and the like. The

lubricants used in these dosage forms include sodium oleate, sodium

stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
20 chloride and the like. The disintegrants include, without being restricted
_thereto, starch, methylcellulose, agar, benfonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
™ granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
25 rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
20 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbent, such as, for example, bentonite, kaolin or dicalcium phosphate.
- The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
35 or polymer materials and pressing it through a sieve. As an alternative to

granulation, the powder mixture can be run through a tabletting machine,



thereto, starch, nethylcellul ose, agargyhentonite, xanthan gumand the Iike.
The tablets are formul ated by, for exanple, preparing a powder m xture,
granul ating or dry-pressing the m xture, adding a lubricant and a disinteg
25 rant and pressing the entire mxture to give tablets. A powder mxture is
prepar ed by aiNiRg hgnpsef bonpaifatn sbariewhield are beoken drakd orwegiasuies.t h a

di | d i bed ab d ional | y Wi i , h
25, "Tor exanredBpuRSaanes T EafiPoeadton Bl adtga bliaia® S Lo v nyi
30 pyrrol i dese.oranfess @iluh ichder BiRE M stickingoaRe tAiSIEt 8XaAMR Mouk@ar affin, an

ab- sorption accel erator, such as, for exanple, a quaternary salt, and/or an
absor bent, shhenlulscatedrmiphuans therbeiessad te givedablets orhalcempoliods phosphat e.

The pdwder ni xture cap be granul ate wetting it with bi nder, such as,
for oxamp! e scbotdife e EreRaRY 63 Foade thmbiiluutnd s BoRisRaREr Coff utose
35 or pol ymcipmrdrd hef e QP Sird@ly tb dild (s vitHRY BarrfhgddLtdhg er nati ve
to granulation, the powder m xture can e run through a tabletting nmachine,
-37- gi vi ng granylstioh ondn-prassmonstehapd traimsparest er bpakea poptettive @yer gr anul es.
The granul es _can, .be Iub%{e@at ed P %cil/di ti g{l of ,steari cmgci d, a,stearate salt,
talc or mn&PRFSENY o A ar 5?6'%9 Eht? QYPERT AP P RAYPELMAC st i ng

noul ds;o Thean'dui)pléii%ﬁtl MBPGY ﬁ!ag%e.t BreReRf ‘ngl%ggcagfe)o%%ﬁge& Whds: The

conmpounds 5 acco g to the 1 nvention can Ined wmth a
ee-f | owi ngoatiegs in erdeir pd batakdentb diffene miats betveen diffdrgnit dosgigeaurtitbl et s
Wit hout carrying out the granulation or dry-pressing steps. A transparent
or opaque protective layer consisting of a shellac sealing |layer, a |ayer
of sugar or | rial a esent.
Dyes can be %&g ?%’%@s%é f%%%t‘%‘ﬂglg’ F%iugréﬁe%ﬁygé g@ﬁ%ﬂ?ﬁs{‘%&h d?? g‘%enti ate
bet weefx di f fparedin thesfoge ofrddsage vditalsd thgtia dgversagedmtag comprises anokee,
sol ution, syru elixirs, can be pre 15 pared in the form of dosage

S

s. and
units so thépegﬁ‘@ﬁc?énowaqﬁthwoem%md_ SYTUPSraN DS PERRATPE PYAMNBBRIVINGF t he
compound. SyruRSn G RERMRASHBIHSSRIY bW nablen AT OWAfle BikiAn aqueous
solution with a suitable Tlavour, 1lTe elixirs

are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-

mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
20 and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and

polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,

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

artificial sweeteners and the like, can likewise be added.

25
The dosage unit formulations for oral administration can, if desired, be en-
capsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
30 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 aiso be administered in the form
3% of liposome delivery systems, such as, for example, smali unilameliar vesi-

cles, large unilamellar vesicles and muitilameillar vesicles. Liposomes can



are prepared using a non-toxic al coholiq vehicle. Suspensions can be for-
mul at ed by di spersion of the conpound in a non-toxic vehicle. Solubilisers
20 and emnulsifiers, such as, for exanple, ethoxylated isostearyl alcohols
and pol yoxyethyl ene sorbitol ethers, preservatives, flavour additives, such
as, for exavpfameaskispervariousgiiospholiitsy suchsae doeaaraple; chalesteol, n, or
ot her Qartificial.sweeteners nld the like, can |ikew se be added. 25 The
dosage unit sftS?ﬁﬁﬁ'HﬂeoWsanﬁphépaY Chol8% stration can, if desired, be en-
capsul ated in mcrocapsul es. The fornmul ation can al so be prepared in such a
way that the release is extended or retarded, such as, for exanple, 30 by
coating or ehheddmpguolisgacoiding td themmvential and thpbglteselvatexandd the |ike.
The cofipounds according to the invention and salts, solvates and physio-
| ogi cal I'y { PRYSIQRaKca e fungsipRasT e ep IRl B SR e oY é'?@(ﬂl in the
form 35 of

lh’\'OHBEB Sﬁt{ﬂo‘ﬁ%é’ﬁ r’fot rrgﬁ‘?' SHAErAR wihilh tl‘gé to?)iuanerrﬁ lgr

uni | amel | ar vesi ar ge Vesi ¢l es an

vesi cl es. erﬂeemcoapsied%he leenfpouneld d‘ahcmsoraelamuqsla@i“rmsglmlblemal)s such as,
for exanple, chol esterol st earyl am ne or phosphati dyl cholines. The

conpounds ac@er%aﬁgargetqd@eﬁma@rﬁntmrwra BHeh palrersdbay gheempags 5 _
physi o}®gi cgl émﬁgrﬁghbf?@@&e éﬁ’@ér{)e’lgﬁrerr}%l@ﬂ{d@%ﬂ)@hﬁﬁh&ﬁa a'n‘{aﬁgec' using

nonocl onal as 1n i du arri'er ound nol e-

gdl es are comér&ﬂ pdwnleydmmhwd@pmmaicﬁ:mehel @pp@yewrymé@hu@lpelypol y- ners
&g targeted nedi cament carriers. Such polymers nmay enconpass 10

pol yvi nyl pyrlyainedswestityigery @%Bbﬂoyh@dlc%lmﬁ/@@@f@?pﬂ%maﬁuﬁé‘@wpéﬁn do-

Pyerne. Sunaty Ealgku0 e R8F b o eaRRERR O S RSP ot he or e e
coupl e%to aacHi@difg ebnbnste gslegabbra PRk dioBhenMIbcéxAhpleiblyiablicatiar 15

achi eving controll ed rel ease of a nedi canent, for exanple polylactic acid,
poly-epsilon-caprolactone, poiyhydroxybutyrrc acid, polyorthoesters, poly-

acetals, polydihydroxypyrans, polycyanoacryiates and crosslinked or am-
phipathic block copolymers of hydrogels.

20 Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general

25 terms in Pharmaceutical Research, 3(€), 318 (1986).

O

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

30 pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. [n the case of formulation to give an ointment, the active ingredient

35 can be employed either with a paraffinic or a water-miscible cream base.



pol y- epsi | on- caprol act one, pol yhydroxylgyric acid, polyorthoesters, poly-
acetal s, pol ydi hydroxypyrans, polycyanoacryl ates and crosslinked or am
phi pat hi ¢ bl-ock copol yners of hydrogels. 20 Pharmaceutical fornulations
adapted for transdermal adm nistration can be adm nistered as independent
pl ast ers f orAlisrnativiy, the|assive ingiedient apn the forpulatedita give aerearewitbei pi ent .

Thus, for e 3 LVve. in i . Ca e delivered fromthe plaster
by iont opho?%gpﬁ'ﬁ“'g}sa?%ecgé%%nb@%gq ﬁF§M$5‘|”'%Eb? ‘ms in Pharmaceuti cal
Research, 3(6), 318 (1986). Pharmaceutical conpounds adapted for topical

adm ni stration can be for- nul ated as oi ntnents, creans, suspensions,
| oti ons, povidleargacsstigal fonvulations paapted fojéoricalsamigatiomir theodye br oils. For

the tr&at men e.or other external tissu for exanple th and
skin, the fo Iwﬁ% S&ngﬁ@%,@“ﬁy _@\Ea%évee{'ﬁ%rlqdé%ﬁﬁSESSBR’(?Q!N&T%P%H%&N cream
In the case jafy $QfaPK ahirkP, hdBliMRaran aGIEFBSEelvERE active ingredient 35 can
be enployed either with a paraffinic or a water-m sci bl e cream base. -39-

Al ternatively, the active ingredient can be fornmulated to give a creamw th
an oil-in- er cream base or..a water:in-oil .base. Pharmacgutica

formul ati O\é\?l&ﬂgﬁc‘ggh%?fgmﬂ@lgpsaﬁlapteé; rgS it qrplica |rht?195mgp be eye
drops,10 N WtdaridssaeieNGed, pakamEeahd hollhwagheed or suspended in a
suitable carrier, in particular an aqueous solvent. Pharnaceuti cal

Fozenges. pastilles. ang out hvashes, Phar maceut ] cal forml aii pno. adanted for

ectal adn A TIESCRL AT UALRS At AP bl P BT BBt or | 65 o

i ch ihe TR ol oL I R RERAEMA™, Caarse powder having a.

parti _c,| size, for exanple, in the range 20-500 m crons, which is

?ﬁ rrPaIn:atS i g;ea?léé]rmé:%gggl%%u,artlloﬂgla%gp?erg"lljofr n'aga} a?cﬁ(r%%’istlrét%n iHywhrig}ﬁ) Iﬂ‘(lje

carrier substance is a solid comprise a coarse powder having a pariicle

size, for example, in the range 20-500 microns, which is administered in

the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

20 passages from a container contaihing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

O

25
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-

30 tors.

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

formulations.
35



20 passages from a contai ner containi ngit-he powder held close to the nose.
Suitable formulations for adm nistration as nasal spray or nose drops with
a liquid as carrier substance enconpass active-ingredient solutions in

wat er or oil_., 25 Pharmaceuti cal formnul afj ons adapted for admnistration b
el ati o hAAALEa oBh Bias BRBRISH lo” paetor Sdnitktainn Meuds be”

gener at ed by ous sy BESe8! s I SREIRSE L sol s,

nebul i sers oa;d(i%;lsuféﬁb:r-] %%ﬁt%rgsf Qﬁﬁ%%%ﬁ)ﬁ%ﬂﬁt fornu %ﬁ%%ﬁ@gggpt ed for
vagi nal admiddrds raiffers, bastebestatchrand sbkites lgsmpans af ivbich thenfpongia-cr eans,
gels, pastes, foans or spray. fornulations. 35 -40- Pharnaceutica

for mul at i ond'OHgIERAETES,! Bté’%%‘t"&’ the E{?ﬁ’idrﬁfsth?é?‘i”ﬁﬁnitF&pﬁ(ﬁr@at%&@%{]s and
non- agueous dusSddh&eL i | L,Rgc R _ buffers,
bact eri ostatziﬁ@%r gn?dsdngﬁftggg@%g@%%g‘héggg? icrLSS’t e rf@iaj gjp%aé(;%é?s render ed
i sotoni ¢ wi tgernsien bileoltadandl thibleenaysi Pphefdrntwdatiend caabedidraindtéredqneous and
non- aqueous sterile suz{%ﬁ@isi ons, which may conprise sus- pension nedia and

t hi ckeners. Sth@er " ASs@ SANINSgmaRiexeRtie spaledampPeeaddd or

reeze-dri od Py ein MEeP2P LReaiRppRIRERPSIafE so¥la: ¥0f fs gPBfhcre = 1"

st eri |8 car raféhe Isterilé darnferiigaidaipd examaplerwdter farnpjectiowpumposess gsmei me-
di ately bef o(ﬁe@;fe 14 S necessary. Injection solutions and suspensi ons
prepar ed i n HaEor BAIGER USE IhNEFRSSAEE- i pe can be prepared fromsterile

fowder s,  gr gpid-Gsy %Bﬂltito?lgla‘%tdssuskn géfonggﬁé?mehnﬂ%cﬁﬁdd& \&/iﬂ?‘fhe ide.addi tion

to the above particularly nenti ituents, e tornulations may al so
conpri se ot hipe cagdyd srepaved from sthele powders, granules and tablets.

A It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

20
vours.

A therapeutically effective amount of a compound of the present invention
C’ depends on a number of factors, including, for example, the age and
“ o5 weight of the human or animal, the precise condition requiring treatment,
and its severity, the nature of the formulation and the method of admini-
stration, and is ultimately determined by the treating doctor or vet. How-
ever, an effective amount of a compound according to the invention for the
30 treatment is generally in the range from 0.1 to 100 mg/kg of body weight of
the recipient (mammal) per day and particularly typically in the range from
1 to 10 mg/kg of body weight per day. Thus, the actual amount per day for
an adult mammal weighing 70 kg is usually between 70 and 700 mg,
where this amount can be administered as an individual dose per day or
35 usually in a series of part-doses (such as, for example, two, three, four,

five or six) per day, so that the total daily dose is the same. An effective



art with respect to the particular type of fornulation; thus, for exanple,
formul ati ons which are suitable for ordll-adnm nistration may conprise fla- 20
yours. A therapeutically effective anobunt of a conpound of the present
invention depends on a nunber of factors, including, for exanple, the age

d 25 i gh f iri
fraatoent. S imlnt @R SHEE s 9VaR Ria ob i oPoRRY fufianal $eivaRE"t he et hod
of admi ni - Schélfﬁdf@@n bwietb&nmefdlé@ir@fyaa@n%ﬂhe%@fe%é Bewdureak kg doctor or

vet. How ever, an effective anount of a conpound according to the invention
for the 30 tacsaRAMEY ageordiegdpahe ynvemtivhear seg dandra assumedﬂwan@ﬂkg of body

range 1 rom 14" 805 Rlega gl TEa URgpRe. pennabgordibe mawolBH Al dnount

per day for gfeadult mammal wei ghing 70 kg is usually between 70 and 700
ng, where this amobunt can be adm nistered as an individual dose per day or
35 usually in a series of part-doses (such as, for exanple, two, three,

f , fi t h t the tot | il d. . A
ef fective - e BYSHIE briirnots roptEsiovaedRamests sopnysra adpesi o
functi onal %’nﬁﬂ&]ﬂd’?%céraﬁlgqefthég{\/aetg@gﬁ i nV(WM ehh@aifl?scéﬂlé’ﬁeﬂf the

ef fecti ve anount of oun gto t nvent’i on per se. It can
be asslfhed tvladamemsnlvatbarandcﬂez:eomoensrmthatﬂoé lhohudtd@ennmmnbateaﬁﬁn ot her

condi ti ons .oned ove. The.inven on furthernore  relates to
fiadi cament sr%cf PP aﬁ@aﬁb‘a&? fiyther regd %IQEE‘{?? WoreAieRt t he i nventi on

nd/ or pharmaceutically usable deri- 10 vatl ves, solvates and stereoi soners
t hereof, including m xtures thereof in all ratios, and at | east one further

medi canent datrthes me@camieehacti\@.mnglmﬁemecﬁremﬁetralaiytchemdthgm@éhéot s are
D PRl oS TS B bk ana oSl i
preference igo@hyYSRd3pF&ad 8 MRBUr cells: preference is given here to VEGF
receptor inhibitors, including robozymes and antisense which are directed
to VEGF receptors, and angiostatin and endostatin.
20 Examples of antineoplastic agents which can be used in combination with
the compounds according to the invention generally include alkylating
agents, antimetabolites; epidophyllotoxin; an antineoplastic enzyme; a
Q topoisomerase inhibitor; procarbazin; mitoxantron or platinum coordination

25 complexes.

Antineoplastic agents are preferably selected from the following classes:
anthracyclins, vinca medicaments, mitomycins, bleomycins, cytotoxic
30 nucieosides, epothilones, discodermolides, pteridines, diynenes and podo-
phyllotoxins.
Particular preference is given in the said classes to, for example, carmino-
mycin, daunorubicin, aminopterin, methotrexate, methopterin, dichloro-
methotrexate, mitomycin C, porfiromycin, 5-fluorouracil, 8-mercaptopurine,
39 gemcitabine, cytosinarabinoside, podophyllotoxin or podophyllotoxin

derivatives, such as, for example, etoposide, etoposide phosphate or teni-



receptor inhibitors, including robozyr#€ -and anti sense which are directed
to VEG- receptors, and angi ostatin and endostatin. 20 Exanpl es of

anti neopl astic agents which can be used in conbination with the conpounds
according t e i .ON rably: i d | kvl ati en :

ant i net abol ﬁ)téesr's}?e ,engel‘!igg% a?/’r i"g‘?) Lh%t'ﬁ%e' %Hcgén;tﬁéni%%é@f (@ Vﬁﬂjzef ;’ Iéﬁr‘osme

t opoi soner ashd padtivaxedr OttRireréfeb@d dvitindohmehb tagentParedidibstedfraraargi nat i on
25 conpl exes. Antineoplastic agents are preferably selected fromthe

fol | ow ng cld8YeEstraghstinacs@brpiating cyrdephaspiheandat: Bleomycompenaita-

ot or | 4 nes., TR Rl R R B bl BT bnce i s gi ven
in the said jghtresss, trmetf@(at@,wmlr@az_iﬁ@,rwﬁa@ﬁara@ms@, cERISthEBInC ORT-

am nopterin, nethotrexate, nethopterin, dichloro- nethotrexate, mtonycin C
por f i ronyci nl1, fopotesan.arabinosyyiasinea picsutantide, flgamiderdetpiviide,

cyt osi nar abi i hyl | ot.oxi n_or. podophyl | ot oxi.n derivatives, such
as, for exar{%;lg@,ogg{%(%ﬁg& ec?'ergltah%%%ilratgﬁgﬁ%%spﬁga{fg}tgpeXlgﬂ:f,. -42- poside,
mel phal an, vinbl astine, vincristine, |eurosidine, vindesine, |eurosine and
paclitaxel. OQher preferred antineoplastic agents are selected fromthe
group ¥kt r antha inventiemelsopetaten jo ayset doh cophstindef sepawty panks gencit a- bi ne,
i fosam de, phal hexamet hyl mel am ne, 't hi ot epa tarabin, 5 idatrexate,
£ met r exat 355 da@a%E%%thﬁe?mfg'gg 4 SgRgyRd a@ﬁﬂrﬁf F?e@éd,nv?f%ﬂﬁ ﬂ'ic,jljofopot ecan,
abi nosyl cyt _C’S'm%;rmlé'céaiiéﬁlgrﬂ_s@%e HeAvedesoll SeBPld sterecigdthedobenzoi ndol e
derivatives, interferons and interleukins. 10 The invention also relates to
a set (kit) conghetgofignoludingpanduresgheteof ot alf sgticsn ef f ective anount of a
conmpound according, to the invention and/or pharmaceutically usable
derivats ves, sol es and stereoi soners thereof, including m xtures thereof

in all ratiof) kn éféctive amount of a further medicament active ingredient.

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 ingredient in dis-

25 solved or lyophilised form.

USE

30 The present compounds are suitable as pharmaceutical active ingredients
 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 the compounds according to the

invention, and pharmaceutically usable derivatives, solvates and stereo-



(b) an effective anount of a further nedi canent active ingredient. The set
conpri ses suitable containers, such as“voxes, individual bottles, bags or
anpoul es. The set may, for exanple, conprise separate am 20 poul es, each
contai ning an effective anount of a conpound according to the invention
and/ or phar nasaetd akdof, WAkl Hﬁft%,l?/ég’ﬂh\éf‘fof i AEiGS 8Pthe HEPaRR|cPONEr S
thereof, including mxtures thereof in a rati os, and an effective anount
of a furt herof sediedm@erant dot hedreéatgresd o€ diseareslirswhith thelinibition, | yophi | i sed
form USE 30 Th resent c und ui tabl e, as pharmaceutical active

i ngredi ents fe%'ﬁﬂﬁﬁ'?&?%,”‘?ﬁ“%ﬁ?? Pib@@@?yﬂ@rfﬁ}%, in the treatment of

di seases in which HSP90 plays a role. 35 The invention thus relates to the

use ofg the conpounds according to the invention, and pharmaceutically
usabl e deri Vidta presgntiviveaties eaoompbssentheddse okibeamsnpdierdsodcedrdiobudi ng

m xtures thereof .in all ratiosg, for .t reparati o of, a nedi canent for the
treat ment ofi®dPeEySaona ro‘ﬁwls Og'ﬁ%ﬁb&fq ,balersg 8PR6iSValR%/ or nodul ati on
of HSP90 pl ; | ' e of the
conpounds: acireRr kel the plelaaih B BthelRuHh ) FRGREIARAER! LMoo, obi o

sal ts and sdlisedses, sitteasofor eramiples fibregmacatiap myabsarcoedh, diposatcohaa, t he

treat nﬁ]nt of tunmour diseases, such as, for exanple, fibrosarcons,
my xosarconma, CNONFESAEYRE, Oatéoa%lﬁ(ﬁ%%%meo%f?rdegtae@gsmswweo%@,&c hor dona,

angi osar co g%% A € h@% r i : )
@erphangi ogﬁg%lt e??%@g’r I&o , ngiﬂljr%-mdvr?{%ﬂ %@gﬁe@ﬁﬁgp s%rvao%a,ssytn Srmur,
| 'ei osar conma,viagrhapaesptisdion@Ewing'sltomociarieicsanmmapahabdatyosaaooed,, br east

cancer, ovarian cancer, pros 15 tate cancer, squanous. cell carcinom, basal

cel | carci ndife" ﬁ@r&W’o?an%%ﬂﬁi C@%ﬁ"n@@@ét gd OVATEBReH U BiC&nd
carcinoma, pap 1daky %@Lag‘h%é:?égacar‘aﬁ%nﬂ,alfééa@ggﬁ‘Bﬁl%frﬂnﬁ‘é’,'@tfenocarci—

cyst adénocar ci homas,
noma, syringocarcinoma, sebaceous gland carcinoma, papiliary carci-

noma, papillary adenocarcinomas, cystadenocarcinomas, bone marrow
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile

duct carcinoma, choriocarcinoma, seminoma, embryonic carcinoma,

20 . . . :
Wilm's tumour, cervical cancer, testicular tumour, lung carcinoma, small-
cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma,
astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pinea-
Q‘ loma, haemangioblastoma, acoustic neuroma, oligodendroglioma, menin-
“ 25 gioma, melanoma, neuroblastoma, retinoblastoma, leukaemia, lymphoma,

multiple myeloma, Waldenstrom's macroglobulinaemia and heavy chain
disease;
viral diseases, where the viral pathogen is selected from the group con-
30 sisting of hepatitis type A, hepatitis type B, hepatitis type C, influenza,
varicella, adenovirus, herpes simplex type | (HSV-1), herpes simplex type i
(HSV-11), cattle plague, rhinovirus, echovirus, rotavirus, respiratory syn-
cytial virus (RSV), papillomavirus, papovavirus, cytomegalovirus, echino-
virus, arbovirus, huntavirus, Coxsackie virus, mumps virus, measles virus,
35 rubella virus, polio virus, human immunodeficiency virus type | (HIV-I) and

human immunodeficiency virus type Il (HIV-11);



carci noma, bronchogeni c carcinona, rendd#-cell carcinonma, hepatona, bile
duct carci noma, choriocarcinom, sem noma, enbryonic carcinoma, 20 Winis
tumour, cervical cancer, testicular tumour, lung carcinona, small- cell lung

car ci nong, F adder carci nona e thetgﬁg}‘ rci n(% & i cha]ﬁ astrocyt ong,
medul | obl astEANMUNERYRNRSF ORI SRESPESLT &Y ignirducqdydiseases,
haemangi obl 3g&19 B8 rhaGREEid GriRfHE A8 hmal hﬁﬂﬁ%ﬁ@%%&éu@”@pefﬁe&bﬁe% gi ona,

mel anoma, neur obl astoma, retinobl astoma, | eukaem a, 1ynphoma, nulti ple
myel oma, V\altmmsﬁry‘thﬂnsatna@s cpgslooaaia amblmﬂarrmmatonehwebdhaease diystase; VI ral

di seases, re t viral pa S selected fromth con-
si sti gg of Wﬁﬁ'ﬁ?&ﬁ %eqsgags%omﬁg%ﬁwtb iFHIPFEER!S, ﬁH%??tﬁé%" I, CI'IE‘an uenza,
varicell a, Bgﬁ@%’tlrfdﬁth)}""?fa@%?ar@lé?ﬂh@xeﬁd’d?ﬁeﬂrlo(sﬁs\ﬁ%bur5' iB§SnsdigP! ex type 1|
(HSV-11), cattle plague, rhinovirus, echovirus, rotaviru respl ratory syn-
cytial viruifeaivws dipepids, amammrmme papasawnWEemm prmgaﬂiccrvof nsrveechi no-
virus, arbovirus, g‘?ﬂ Vi rus, (%ﬁxsackl e virus Vi rC:II measg es virus,
35 rubel | a FISIETIRTfHrQIFNFic disprnes; SHEh Bactor SXBMPIEAA §Iodeypatn  (HI v- 1)
and human TR eg!psy \/ I ne

suppr essi onhl n t?‘ggé%lﬁgnt S; elﬁ#rlpgﬁéraaﬁg%élis?ﬁméeé@d’l Ié%[g)gdefsofrﬁlaélg?gu as
rheundfoi d atetstitial rsapmsrsharmi putianapy Bbwsiser osi s, type 1 diabetes, |upus
eryt hemat osus, psoriasis and inflammatory bowel di sease; cystic fibrosis;
@seases associ ated W th angi ogenesis, such as, for exanple, dia- 5 betic

et i nopat hy; W}g HLHRGH el nfectious

di seases; aﬂ‘g ne di segggas]ﬂg:{gtﬁ]éaﬁbguoa ggﬁngﬁhlsﬁ% nerv? regenerat| on;
fibrogeneti gralithezfsmnces uamoas ceMman@anUemetaﬁtaswanmm thdrefore

pol ymyositis stemic lupus, cirrhosis of the liver, keloid formation, 10
intersgiti aﬁu‘ﬁ@%ﬁrf‘?rtﬁuén%d %rlﬁpl’fonary fibrosis; The compounds according to
the invention can inhibit, in particular, the

The present invention furthermore encompasses the use of the com-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof for the preparation of a medicament for the protection
20 of normal cells against toxicity caused by chemotherapy, and for the treat-
ment of diseases in which incorrect protein folding or aggregation is a prin-
cipal causal factor, such as, for example, scrapie, Creutzfeldt-Jakob dis-

gease, Huntington's or Alzheimer's.

25
The invention also relates to the use of the compounds according to the
invention and/or physiologically acceptable salts and solvates thereof for
the preparation of a medicament for the treatment of diseases of the cen-

30 tral nervous system, of cardiovascular diseases and cachexia.

In a further embodiment, the invention also relates to the use of the com-
pounds according to the invention and/or physiologically acceptable salts
and solvates thereof far the preparation of a medicament for HSP9G

35 modutation, where the modulated biological HSP90 activity causes an im-

mune reaction in an individual, protein transport from the endoplasmatic



~growth of cancer, tunmour cells and tumgu netastases and are therefore 15
suitable for tunour therapy. The present invention furthernore enconpasses
the use of the com pounds according to the invention and/or physiologically

accept abl e [segl ts and solvates thereof for the preparation of a nedi canent
for the profUEHIUSH '8BOWRTY MY PRXFIaROKIFF eSS, fesavent omauaktituon, _
chermt her anibcoddf) 1 Hddf shbSaler BFnaliofl 8£ASEE shB/OMflie g g ect br ot el o
folding or aggregation Is a prin- cipal causal tactor, such as, tor exanple,
scrapi e, Crengerieh dfpelakednodir san gdsetioududiseagt, endisorier Aszbeintery with 25 The

invention also relates to the use of the conpounds according to the

i nvegéi on aMalupted RiRieH wyisarn fomdhefnsiopisiatcreliptlugslad8eearer eof for

t he epar ation.: : i : i f.the cen- 30
tral ner voﬁésééy%'s égn%{)ﬁﬁg%@?%%zrae %ﬁHéﬁﬁd%g% S a'ﬁﬁgégéc'ﬁ%g)@ﬁ’gﬁe'%nthé further

enmbodi ment , thehdisoraee abéatladseith Bcatemid/egdifusiseisad comseqg@mnceagunds
according to the invention and/or physiologically acceptable salts and
sol vat es t HedEEHC arEestt AwysielEpandee@yedveatimprcamibmis heashoreras

dul ation.. | . ‘. o Lo .
Feact on 1 nidl SeiciblfaTRer BV Boar RBe PR AT P hihabPfEhmc e L 4s. ™
reticthum traepdeh¥ad raohty Revke/ RREGMbBeRTHORE StrokeCiex@hyrrhagia nmal nutri tion,

recovery from heat stress, or conbinations thereof, and/or where the dis-
corder is a $HQie. srrentAbesosaasMhyReionin hyPoglsasmia, ditglosdirilertiewsi ated with

“di srupted p I ran rt fromithe endo i ticul U i sorder 5
associ at ed é\ﬁ%ﬁh%@t&@eﬁﬁ%ﬁ%586‘?8@?%&%’% R%@%@lgégﬁ?%ﬁ'&ét Seorrg%?’ ,% here t he
the di sor deficiafsecigdfsl, MUrtinhagiseass enaybiashiad laiera serpssiguence of
cardiac arrest, asystolia and del ayed ventricular arrhythm a, heart opera-
tion, qgar di GpdHmsmeopatglsdessoper ati on, organ transplant, spinal cord 10
trauma, head trauma, stroke, thronboenbolic stroke, haenorrhagic stroke,
cerebral vasospasm hypotonia, hypoglycaem a, status epilepticus,

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

pounds according to the invention and/or physiologically acceptable salts

and solvates thereof for the preparation of a medicament for the treatment

20 of ischaemia as a consequence of cardiac arrest, asystolia and delayed
ventricular arrhythmia, heart operation, cardiopulmonary bypass operation,
organ transplant, spinal cord trauma, head trauma, stroke, thromboembolic

@ stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-

25 mia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-

degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

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

The binding of geldanamycin or 17- allylamino-17-demethoxygeldana-
mycin (17AAG) to HSP90 and competitive inhibition thereof can be utilised
in order to determine the inhibitory activity of the compounds according to

35 the invention (Carreras et al. 2003, Chiosis et al. 2002).



an epileptic fit, anxiety, schizophrenita, a neurodegenerative disorder, Alz-
hei mer' s di sease, Huntington's disease, anyotrophic |ateral sclerosis 15
(ALS) or neonatal stress. In a further enbodi nent, the invention al so

relates to t use of the com. poun according to the invention and/ or
physi ol ogi c'BRﬁ? SBEE@'BtCé‘B%a sagip ga%ﬂﬁ“%rd?'v‘éﬂf‘§§g§ﬁ§+'§8ﬂ- 1Be redig- pr epar at i on

of a nedic : ﬂmﬁ Al ] onsequence of

cardi ac ar ?@ﬁd Lgégljs@%?ilgaE@nd e eeil%gdﬁf 3@%’?@%@rﬂ%hm a, heart

oper ati on, [CHijtrAMNGL Thisdilieriyplisg tegi@allatvisaniargeedasearcafigphlaibttorsspi nal cord
trauma, head trau stroke, thronboenbolic stroke, haenorrhagi c stroke,
cerebral vd@%@bé@t ery pih dhe & THHIvegIg e 25 mia, status epilepticus, an
epileptic fit, anxiety, schizophrenia, a neuro- degenerative disorder,

Al zhei ner' s di sease, Huntington's di sease, anyo- trophic lateral sclerosis
(ALS) or neonatal stress. 30 Test nethod for the neasurenent of HSP90

i nhi bi t ors Niateriaindi ng of gel dananmycin or 17-

al I yl am no- 17- denet hoxygel dana- nycin (17AAG to HSP90 and conpetitive

i nhibition thereof can be utilised in order to determine the inhibitory
activity offResrmbieRpbhHaanddeBPAnnk. coli egpresned, Miamurén; (Carreras et al .

bi nd ng o0 5 ARG T HlE gt ge oG L Ao 2 Rl e
@7-al |yl amijode! dandhBgirmmol (MblaYeRMAT-Thip:filter binding test allows a

«var geted search for inhibitors which interfere with the ATP binding site. 5
Material  RAtBES filtertbufienmé0 RBRIEPES, ptiol.0, &xpWddget®, BEAOMN%L y) ; 10

rye 1 11 108 SeieEeion U7 B TR Pl ! MERANDR 0 T er (50 HEPES,

pH 7.5 5 mM Myd 2, BSA 0.01%
Method

The 86-well microtitre filter plates are firstly irrigated and coated with 6.1%
of polyethylenimine.

20 The test is carried out under the following conditions:
Reaction temperature 22°C

Reaction time: 30 min., shaking at 800 rpm

Test volume: 50 pl

25 Final concentrations:
50 mM HEPES HCI, pH 7.0, 5 mM MgCi2, 0.01% (w/v) of BSA
HSP90: 1.5 pg/assay

[3H17AAG: 0.08 pM.
30

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

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

with scintillator (Microscint 20, Packard).



Mul tiscreen FB (1 pm filter plate (M474ipore, MAFBNOB 50). 15 Method The
96-well mcrotitre filter plates are firstly irrigated and coated with 0.1 %
of polyethylenimne. 20 The test is carried out under the follow ng
conditions: Reaction tenperature 22C Reaction tinme: 30 mn., shaking at 800
rpm 25 Test volunme: 50 pl Final concentrations: 50 MM HEPES HCl, pH 7.0, 5

T 2 CoRBY R S bR ndEESR R R E R PPl D,

suction w tic-50&ahiedofod cempaond i B@l&ufa@écﬂtr(éberbirﬁCF een Separ ation System
Mllipore), and the filter is washed twice. 35 The filter plates are then
neasured in a beta counter (Mcrobeta, Wallac) wth scintillator

(M crdsci ntT iPackar d). -47- "%of control"” is determined fromthe "counts
per m nutes" ues, and the [C 50 value of a compound is cal cul ated
therefrom 5 Table | HSP90 inhibition by conpounds according to the
invention 10 Conpound of the fornmula | IC50 "A4" B "A6" A "AT. B 15
"AL0" B " Ad6P98 inhibition by compounds according to the invention

10 Compound of the formula | |Cs0
||A4|| B
"AG“

NG
15 "A10"
"A20"
"A23"
"A25"
"A26"
"A27"

20

"A28"
"A2Q"
O A30"
25

"A31"
"A32"
"A33"
"A34"
"A35"
"A36"
"A37"
"A38"
33 "A3Q"

30

D W W WO W W W W W >R W > W oo >




n A23"
" A32"

-48-

e

MFA 10 1 My

in C

A "A25" A 20 "A26" B "A27" A 488" A "A29" B "A30" B 25 "A31l"
B "A33" B "A34" C 30 "A35" B "A36" A "A37" B "A38" B 35 "A39" A

n A40|l

In th

A "A41" B "A42" A "A43" B 5 "Ad44" B "A45" C

C50: 10nM 1

=C Ahaova and hal oy Al ] tarmmoratiirac Ara oA
" 0|{'\IJUVC o G— O CTTOW——ar L\,IIP\,IAlAL t—eSs—alre—+1h

e foll ow ng

i cat ed

IIA41II

I|A42l|

||A44I|

B
A
"A43" B
B
C

"A45Il

10

15

20

25

30

35

IC503 10 nM—1}iM"—'A
1uM-10uM =B
> 10 mM =C

Above and below, all temperatures are indicated in °C. in the following
examples, “conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanc! 9:1.

LC-MS and HPLC conditions

The M+H" data given in the following examples are the measurement

results of the LC-MS measurements:

Hewlett Packard system from the HP 1100 series with the following fea-
fures: ion source: electrospray (positive mode); scan: 100-1000 m/e; frag-

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

Flow rate: 2.4 ml/min. The splitter used reduced the flow rate for MS after
the DAD to 0.75 ml/min.
Column: Chromolith SpeedROD RP-18e 50-4.6

B



15 exanpl es, "conventional work-up" ned®: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on the
constitution of the end product the m xture is extracted with ethyl ace-

tate or dic t rated, the organic phase is 20
dried over rs%@{’%ﬁg E%}E?ﬁél ir g{éﬂ( g’aﬁé\the product is purified by
chr omat ogr apbyivent /slﬂqgga(()qm%mw% by crystallisation. Rf values on silica
gel; eluent: _ethyl acetate/ nethanol 9:1. 25 LC-MS and HPLC conditions The

MH  data gi S@MentBiASN @.00RMmg T&&npl es are the measurement results of
the LC-MS neasurenents: Hewl ett Packard systemfromthe HP 1100 series with
t he fo%l ow ng fea- 30 tures: ion source: electrospray (positive node); scan:

100- 1000 nt eThd f@@ntldﬁemﬁ']@%lmr[nﬂ ]$Iagn¢+nﬁ{éf&$lio@ &RIMEIEa s ehe A¥Ys- DAD. 220
nm Flow rate: 4 M/mn. The itter used reduced the flowrate for M

after the Mgmwtmes'-ﬁtsmf/themP nwAsuUiemedtyonol i t h SpeedROD RP-18e 50-4.6
-49- Sol ventﬁ Adi%hr osolv grade from Merck K&GA Solvent A: H20 (0.01 % of
TFA) Sol vent g (0.008% of TFA) 5 The retention times Rt [mn] given in

the fol | owi rEI5eNAMMbRTaRS @. ?mlmaSrorHrg@rme om@%)uhét%r/@f:efdmnIéDLC
nmeasurenments: P gradient: 5.5 flowrate: 2. /mn from99:1 to 0:100

wat er / Htet oniVaiter 'bTFEO(O\&‘t%rbyWGI“I}“AaQQmOIH‘!}EUyTEAI 0)01 °/a©etV@|hi> trile + TFA
(0.01% by v S, RP 18e 50-4.6 Wavel ength: 220
%5 15 N gr gﬁLﬂ?'Qm” Cg‘ﬁ%”m"ﬂ‘gﬁ b&i EP ggeiggz%a{ﬁm n from 90:10 to 0:100

ter/ acet onjigikledigth: 220 nm

15 N gradient:
5.5 min; flow rate: 2.75 ml/min from 90:10 to 0:100 water/acetonitrile
Water + TFA (0.01% by vol.); acetonitrile + TFA (0.01% by vol.)
Column: Chromolith SpeedROD RP 18e 50-4.6
Wavelength: 220 nm

20
Example 1
Q 1.1 50 mi of DMF are added under argon to 6.0 g of 4-fluoro-2-hydroxy-
25 ‘benzoic acid and 4.52 g of potassium hydrogencarbonate, and the mixture

is stirred for 10 minutes. 3.05 ml of iodomethane are added dropwise, and
the mixture is stirred at 40° for 3 hours. The mixture is poured into 150 mi
of water and subjected to conventional work-up, giving 6.48 g of methyl

30 4-fluoro-2-hydroxybenzoate ("1a").

1.2 5 ml of dichloromethane are added under argon to 1.06 g of alumin-
ium chloride, and the mixture is cooled to 0° with stirring. 940 ul of phenyl-
acetyl chloride are added dropwise, followed by a solution of 695 mg of

35 "1a" in 5 ml of dichloromethane. The mixture is stirred at 0° for 10 minutes,

then at RT for 16 hours.



Water + TFA (0.01% by vol .); acetonitrid®-+ TFA (0.01% by vol.) Col um:
Chronolith SpeedROD RP 18e 50-4.6 Wavel ength: 220 nm 20 Exanple 1 1.1 50 mi
of DMF are added under argon to 6.0 g of 4-fluoro-2-hydroxy- 25 benzoic acid

and 4.52 ¢ i um h onat and, th xtur t| rred for
10 ni nut es. o@hgg‘g ?ﬁ"?%fs 3‘#‘%&@0&?’@3 %H@ﬁ‘g& h‘ﬁ??@”d &ngeckeﬁqa %ixture is
stirred at %ﬁwntlanapwm-uﬂ heorButifidaBon Sthecréésadewbﬁroh@tom%pr@d wat er and
subj ected to conventional work-up, givi g of

4-f | uor o- 2- h§¥RTGX §Barsllica-gel(caamp, givimm B’?&mgo@f et i érfmo%hyedr@m added
under argon al u wum chloride, and the m xture is cooled to
00 V\AV\E sti rf’"fbﬁ‘éw@&%tyﬁfewag%gﬁ9| acetyl chloride are added dropw se,
foll owed by a solution of 695 ng of 35 "1 a" in 5 m of dichloronmethane. The
m xture is stirred at O for 10 mnutes, then at RT for 16 hours. -50- The

m xture is cool ed t&l@ ydrol¥sed using 1 N HCI and subjected to
conventi onal work-up. c@ ification, the residue is chromatographed over
9

a 40 g silica-gel |ng 323 nmg of net h}il 4-f | uor o- 2- hydr oxy-

5- phenyl acet yl benzoate™ ( " 00O 1@' 270 pl of hydrazinium
hydroxi de are added tob a solutilon o ng of "1b" in 5 m of 1,4-dioxane,
and th&0mi xture is ,hé&ted undeP ref rux~For 30 15 minutes. The solvent is
renoved, and the m xture is subjected to conven tional work-up, giving 280
@ of nethyl 3-benzyl-6-hydroxy-1Hindazol e-5- carboxylate ("A ") 20

1.3 270 pl of hydrazinium hydroxide are added to a solution of 323 mg of
"1b" in 5 ml of 1,4-dioxane, and the mixture is heated under reflux for 30

15 minutes. The solvent is removed, and the mixture is subjected to conven-
tional work-up, giving 280 mg of methyl 3-benzyl-8-hydroxy-1H-indazole-5-
carboxylate ("A1")

20
"A1" .
25
1.4 595 pl of 2 N NaOH are added to a suspension of 112 mg of "A1" in
1.5 mi of methanol, and the mixture is stirred at 60° for 3 hours. The mix-
ture is cooled, 0.7 mi of 2 N HCl is added, the mixture is diluted with water,
30 the precipitate is removed, and the mixture is subjected to conventional

work-up, giving 75 mg of 3-benzyl-6-hydroxy-1H-indazole-5-carboxylic acid
(HA2||).

35



O N"AI" HOHCZ25 1.4 595 pi of 2 N-N&OH are added to a suspension of 112
mg of "AI" in 1.5 mM of nmethanol, and the mxture is stirred at 60 for 3
hours. The mix- ture is cooled, 0.7 m of 2 NHC is added, the mxture is
diluted with 30 the precipitate is renoved, and the m xture is

subj ect ed tO’E‘\é\%%ﬁ]‘g‘[gﬁ%i onal work-up, giving 75 ng of

3-benzyl - 6- hydr oxy- 1H i ndazol e- 5-carboxylic acid ("A2"). 35 -51 - Exanple 2
2.1 1.5 mM of amoni a '(7 Min nmethanol) are added under argon to 30 ng of
"Al", and thelm kdunkof amsania é4M in megharialy aweaddest und®/argobae 5 for 40

m nutes. 0.5 of ,apg{]m. nia,solution. (32%, and 5..06 of . sium
chloride ar e36:m:%8f dapﬁéhm)ftweelg é"’éq 5“358 rapr V%feﬁt Wﬁ)Pa& further
40 m nutes. fBRGOFIHIES 0.5 niliaPGheridl ShiGRY ESHY% PARY 5V88 Kigi®% maghe- t he
residue is chromat ographed over an RP1 8 silica-gel columi, giving 10 2.7 ny

of 5-ani nocasibongiiogd®are gtidéed el theymidtbiendstioed gt"1289°)1.7 baldopeund Nane RT
[ mn] M-H. PLC), .(gr adi t) .15 "A3" 5- Anj pocarbonyl - 3- benzyl - 6. 2. 65 268
hydr oxy- 1I—I—i61'5b§'§6f‘8 rﬁp)uges.t—jnmg%@ezé sgpjfc@e_rajp%oryfen aﬁ\gor ‘déoarﬁﬂ]der ar gon
to 20 ng of {ha%esidld i§|cﬁl'fom§{'o@%ﬁﬁﬁdBbé}*é?PRFﬁ@!éﬂ%a-égl dBurdh, Gy

[ N- et h%/l -N, N - (di met hyl am no- “propyl ) car bodi i m de] HCl and™25 “ng of HOBt

( 1- hydt@xybedZongicd Sedm)nocarta@)-3erehzyd 6-hydsdxyeft Hndarle dTAI9pr opyl ani ne are
?{QQed dropwi se. The
e Compound Name RT [min] M+H"
{HPLC) (gradi-
ent)
15 "A3" 5-Aminocarbonyl-3-benzyl-6- 2.65 268
hydroxy-1H-indazole (P)
Example 3
20
3.1 0.5 ml of DMF is added under argon to 20 mg of "A2", 19 pl of
N-methyl-N-propylamine, 57 mg of EDCI [N-ethyl-N,N'-(dimethylamino-
propylicarbodiimide] x HCI and 25 mg of HOBt (1-hydroxybenzotriazole) x
(ﬂ:, s H,O, and 101.4 pl of N-ethyldiisopropylamine are added dropwise. The
mixture is stirred at RT for 45 hours.
The mixture is subjected to conventional work-up, and the residue is chro-
matographed over an RP18 silica-gel column, giving 9.6 mg of 5-(N-propyl-
N-methylaminocarbonyl)-3-benzyl-6-hydroxy-1H-indazole ("A4").
30

35



25 mixture is stirred at RT for 45 houwr® - The mixture is subjected to

conventional work-up, and the residue is chro- matographed over an RP18
silica-gel colum, g| VI ng 9.6 rrg of 5 (N-propyl -
N—rrethyl am n -o ucllL == hy-ct oXy= IH-indazoke ’".A4"). 30-—+—35 -52-
Conmpound Na %ELFEF ] V-H (HPLB rad| ent) ﬁrn‘n”ﬁ\ _ W
5- (N- Propyl - N- met hyl gmi no- 2.83 324 5 carbonyl) - @ (FBRZMpadt hydr oxy-|1 H (P)
i ndazol e The foI | owilng conpounds are obtai ned a1al ogguﬁl y 10 Conpaund Nane
/ RT[mn] y cflerfnrn ( HPL ) {nrarh nnf\
5- (N-But yl - N- ne'f'\f‘lyl ani nod-(A-gronykalMeiiaming:- 3- )enzﬂ 88- hydro%941 H (P)
i ndazokle "A6" 5-(N-Be me 372
car bonyl ) - 3+ benzyl - 6-/h B %ﬂgy%@b@}{%@;@ %d g%’o] e " A(ﬁ
5-[ N- (2- Met hoxyet hyl )[- N- met hyl - 2486840 am nocar bonyl ] - 3- benzyl - 6- (P)
hydr oxy-1 H-i-ndazolel 25 N O N HO.N
The following compounds are obtained analogously
10
Compound Name / RT {min] M+H"
structure (HPLC) (gradi-
ent)
15 "AS" 5-(N-Butyl-N-methylamino- 2.97 338
carbonyl)-3-benzyl-6-hydroxy-1H- (P)
indazole
"AB" 5-(N-Benzyl-N-methylamino- 3.02 372
carbonyl)-3-benzyi-6-hydroxy-1H- (P)
20 indazole
"AT" 5-[N-(2-Methoxyethyl)-N-methyl- 2.65 340
aminocarbonyl}-3-benzyl-6- (P)
C:/ hydroxy-1H-indazole
25
30

35



H 30 35 -53- "A8" 5-[N-(3-Methyl benzyl33 N-nethyl - 3.09 386
am nocar bonyl | - 3- benzyl -6- (P) hydroxy-1 Hindazole 5 NL N HO N H 10 " A9"
5-[ N-(2-Chl orobe nzyl)-Nnethyl- 3.11 406 am nocar bonyI ] 3- benzyl - (P)

nt

art nocar boriyl | /45 bendyl 8 FBIATEORRAPORTEIG | gzl - ar: 386 |
v oy 1 Hindazol |20 TRy PR g by TNet il 3 02 300
am nocar bonyl ] - 3- benzyl - 6- fQMroxytfxéI#mﬁyzoJel—l-l ndagol e "A13"
5-[N-(2- Brormbenzyl ) N- rret hyl - 3.15 451 25 am npcarbonyl ] - 3- benzyl|-6- (P)
hydrox%/‘ H i nE:Ia_zoI el" rN-net hyl - 2. 16 386
am nocar bonyl ] - 3- benz vol e 30
10 "AQ" 5-[N-(2-Chlorobenzyl)-N-methyl- 3.11 406
aminocarbonyl]-3-benzyl-6- {P)
hydroxy-1H-indazole
"A10" 5-[N-(3-Chlorobenzyl)-N-methyl- 3.1 406
aminocarbonyl]-3-benzyl-6- (P)
15 hydroxy-1H-indazole
"A11" 5-[N-(2-Fluorobenzyl)-N-methyl- 3.03 390
aminocarbonyl]-3-benzyl-6- (P)
hydroxy-1H-indazole
20 "A12" 5-{N-(3-Fluorobenzyl)-N-methyl- 3.02 390
aminocarbonyl]-3-benzyl-6- a8
hydroxy-1H-indazole
"A13" 5-[N-(2-Bromobenzyl)-N-methyl- 3.15 451
Q o5 aminocarbonyl]-3-benzyl-6- (P)
hydroxy-1H-indazole
"A14" 5-[N-(2-Methylbenzyl)-N-methyl- 2.16 386
aminocarbonyl]-3-benzyl-6- (N)
hydroxy-1H-indazole
30 "A15" 5-[N-(4-Fluorobenzyl)-N-methyl- 3.02 390
aminocarbonyl}-3-benzyl-6- (P)
hydroxy-1H-indazole

35



"Al 5" 5-[ N (4-Fluorobenzyl)-N nethyl--3%402 390 ami nocarbonyl ] - 3-benzyl - 6-
(P) hydroxy-1 Hindazole 35 -54- "A16" 5-[ N-(2-Met hoxybenzyl)-N nethyl -
3.03 402 am nocar bonyl ] 3- benzyl - (P) hydroxy 1 H-| ndazol e "A17"
5-[N—(4-|\/E'[||y|.g;I Zyl i\ jé o%uh carhony -—beazyh-6- (N)
hydroxy-1 H-inf4zol e i’g BM?W- (‘yl ?ﬂﬁy})r’gﬂ@ﬁ@' n%‘?%l L3 %06
am nocar bonyl ] - 3- benzy @m,ﬁ&arbéﬂy@gqgmfé H-| ndazo{)pg “Al 9"
5-[N- (3, 4-Di chl or obenzy ) met hyl am pocar bonyl ] -[3- benzyl -6- (N)
hydroxy-1 H-i ndazol e 15 AZIWHI"SX)[ NH(IBdWémlhoxy 5- het hyl benzyl|)- 2.25% 416
N-ITEt hyl am nnnnnn ﬂy| I\T nnnn b J_ I'_i nl‘lazc! LU, o Nq L
5-T N-(2, ?ﬁ]ywbenzﬁ) Kﬂ@et@%' ﬁé@ﬂ Q’O’y”ﬁ\g? | am n gbonyl 1282 benzyl - 6-
(N h droxy 1 Hindazol oxybenzyl N netihyl - 223 416
am nocar bonyl ] - 3- benzyl - 6- ﬁ‘lg rbﬁ mﬁ %’—?l ndagol e "A23"
5-[ N- (2, 3- bOi net hoxybenzyl ) - wdrﬁxyﬂﬁl—maﬂamlet hyl am nocar bonyl ]i- 3- benzyl - 6- (N)
"A18" 5-[N-(4-Chiorabenzyl)-N-methyl- 3.13 406
aminocarbonyl]-3-benzyl-6- (P)
10 hydroxy-1H-indazole
E; "A19" 5-[N-(3.4-Dichlorobenzyl)-N- 2.39 441
methylaminocarbonyl]-3-benzyl-6- {N)
hydroxy-1H-indazole
15 "A20" 5-IN-(2-Methoxy-5-methylbenzyl)- 2.25 416
N-methylaminocarbonyl]-3-benzyl- (N)
8-hydroxy-1H-indazole
"A21" 5-[N-(2,4-Dimethylbenzyl)-N- 2.35 400
20 methylaminocarbonyl]-3-benzyl-6- (N)
hydroxy-1H-indazole
"AZ22" 5-[N-(4-Methoxybenzyl)-N-methyl- 2.23 416
aminocarbonyl]-3-benzyl-6- (N)
hydroxy-1H-indazole
25 "A23" 5-[N-(2,3-Dimethoxybenzyl)-N- 2.05 432
methylaminocarbonyl]-3-benzyl-6- {N)
hydroxy-1H-indazole
"A24" 5-[N-(4-Bromobenzyl)-N-methyl- 2.29 451
30 aminocarbonyl]-3-benzyl-6- (N)
hydroxy-1H-indazole

35




hydroxy-1 H-indazole "A24" 5-[N-(4-Brombenzyl)-Nnethyl- 2.29 451 30

am nocar bonyl ] - 3-benzyl -6- (N) hydroxy551" H i ndazol e 35 -55- Exanple 4 4.1
12 m of dichloromethane are added under argon to 3.25 g of alumn- ium
chloride, and the m xture is cooled to -55C with stirring. A solution of 5
2.5 g of 2-broprk-4! uoroanisole and 2.47 g of mtolylacetyl chloride in 8
m of dichl o‘ro—megha"ne is added dropwi se at this tenperature. The m x- ture
is stirred for a further 10 m nutes, aIIovved to warmslowy to 0C and

subsequent | N HC . ture is stirred for a further
10° 38 i nut AT i o & SighierOthelnpis giranane Uadar sty er bab EoHURT | ona

wor k-up. Th W t et hyl
ether £8:2) f'Z'lu @igt’gd%?ﬂ{vﬁeﬁ#tgrgg%%@?ﬁt F’F’%e EH&hﬁHg] ﬁs%ﬁjetlflﬁ]ﬁ her .

Drying gives 5]g 862-gprafo-FHalioraniole aatl 2.40 g/of nfolfiazetyl Emormtleoﬁ hydr azinium
hydr oxi de i ensi on

di oxane, 28 ?‘ﬂ@?ﬂ'%wgﬁq%ég'ﬁ%éﬁ %@%é@p‘”ﬂ%‘? Phﬁ‘“’? b%maer@'iurﬁo[ﬁ@ m'?‘he m xture
is cool ed ey ls arRipts aaﬂﬂh%r %'ﬂ‘hh}H?ése ag&glée’to W%ﬁ'wﬁé]@wl VG Snd

subj ected to conventional wor ere ue 1s chronat'ogra- ﬂed over
silica gel, gibseggehtlpAydrobfsed- ltmmgm N6 HBH1t hoa ynigtugs isnstirhad for a further

benzyl )= 1H i ndazol e ("
Y %0 mzmutes( dllutegi wﬁ?w dB chloromethane and subjected to conventional

- work-up. The residue obtained is digested with petroleum ether / diethyt

ether (8:2), filtered off with suction and rinsed with petroleum ether. Drying
gives 1.85 g of "4a"

15
20 "43"
: 74 mi of hydrazinium hydroxide is added to a suspension of 1.85 g
4.2 0.74 mi of hydrazinium hydroxide is added t [ f1.85
e of "4a" in 10 m! of dioxane, and the mixture is heated under reflux for 2.5
25
hours. The mixture is cooled, ethyl acetate and 1 N Hcl are added, and the
mixture is subjected to conventional work-up. The residue is chromatogra-
phed over silica gel, giving 1.24 g of 5-bromo-6-methoxy-3-(3-methyl-
benzyl)-1H-indazole ("4b")
30

|l4b‘|l

O Br
\
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35 4b N-NH -56- 4.3 1.24 g of "4b" -&6e- dissolved in 12 m of

di chl or omet hane under argon and cooled to OC. 3.45 ml of boron tribromde
are added dropwi se, and the mxture is stirred at roomtenperature for a
further 16 hours. The mix 5 ture is subjected to conventional work-up, and
the residue is, for further purification, chromatographed over a 120 g RP18
silica-gel u "

5- br ono- 6- hydrhogyzggj(%ﬂ %t ﬁ?‘%%ie%gl\%)fd 2|I'R(ljng%I|CQI0(QrEgﬂ3§neltén(:l4§r4ar 830“ on in
an aut ocl avearat cd€led4e 6° <Ba8/452mhoﬂlm$ron5tﬁBrcmvdefaré@m‘dedZﬁopWis@‘ amgt hanol , 300

f triethyl 25 . m of tol t d.and
ggggss Ijl elg}gﬁgrmg?u?@is stirrggl %t m%ﬂiwgg?atageefc;r% gurt% Xﬁlh%urrso Yo mix-

phosp no)fgtggé)%e‘%%)]é’étée'tQEBH%dlutﬁﬁfa‘I‘Wolerp d e Regdsie s, rdMerdt oc! ave 15

i s deconpre s Injecte bar thea ve IS eatedto
100. Rerrovalpwfficahen;scﬂm&ratagrgphed c&erratﬁﬁ)xgéﬁ’ﬂlﬁom%a-geh@tdmmygﬁnr(g? met hyl -

benzyl)-1 Hindazol e 23, . m of NaOH are added to a

sol ution of éleaan}%ofo?-g"%@ G F\y‘g@x}‘ﬁ% éffmﬁﬁwgﬁ’i@ indazalg (éf‘ﬁr e is heated
under reflux for 1.5 hours. The mxture is subj ect ed to conventi onal

wor k- up; giving 386 ng of 5-carboxy- 6-hydroxy-3-(3-nethyl

benzyl 06 1|—|—i4ldazlaéact(dr4ie| a)n a%cl@v&a& 11}0‘114-61baHQQdmdrschl oride is added to a

suspen5|on of_ 200 ny, of 4e" of THE, and the m xture ]{s stirred for
gyurther 8 My 46t %%weﬁmet%@'a%%mg ahidetmearaies el atolt-enoved at

30, 91V N9 ShLet oD Hrda oo thd Wes8E 16 FrgTet b1 ERRApAe | ndazol e
phosphino)ferrocene)dichloropalladium(ll) are then added. The autoclave
15 is decompressed, CO is injected at 4 bar, and the autoclave is heated to
100°.
Removal of the solvents gives 5-methoxycarbonyl-6-hydroxy-3-(3-methyl-

benzyh)-1H-indazole ("4d").

20 4.5 423 mlof 2 N NaOH are added to a solution of 523 mg of "4d" in
10 ml of dioxane, and the mixture is heated under reflux for 1.5 hours. The
mixture is subjected to conventional work-up, giving 386 mg of 5-carboxy-
Q 6-hydroxy-3-(3-methylbenzyl)-1H-indazole ("4e").
25

46 0.1 miof thionyl chloride is added to a suspension of 200 mg of "4e"
in 4 ml of THF, and the mixture is stirred for a further hour. 3 ml of toluene
are added, and the solvents are removed at 30°, giving 5-chlorocarbonyl-6-

30 hydroxy-3-(3-methylbenzyl)-1H-indazole ("4f"}

35 Il4fﬂ

0 Cl
P
\_—



N-NH -57- 4.7 A solution of 52 ng of "4f" in 1 m of THE is added dropw se
to a solution of 18.65 ng of N nethyl&utyl anine and 88.2 pi of

N-ethyl diiso- propylamne in 2 m of THF. The mixture is stirred for a
further 1 hour and 5 subjected to conventional work-up. For further
purification, the residue is chromatographed over an RP18 silica-gel
columm, giving 18.8 ng of 5-(N

but yl - N-methy| aisergiahsd®al hgDHf('3retihml 8NeAF i a8dBy drepwisé tbd ndazol e
("A25") 10 15 0 N "A25" HONH 20 Compound Nanme RT [mn] M+rH  (HPLO)
(gr adi ent) sodgtion of {86Bey of N-methybuliianyne andBBB il op Hi-ethyldiiso-

conpounds. At B TS o migtEE R tired ot SRR ERA Wt ) "
(HPL ( gr@@f@ﬂé&l to céﬁ@ntﬁm%l\b\ba( -Bp orBbRinger bubfid@idhy the fesidud il 5

am nocar bonyl [ -3 benzgl - 6-

chromatographed over an RP18 silica-ge!l column, giving 18.8 mg of 5~(N-

butyl-N-methylaminocarbonyl)-3-(3-methylphenyl)-6-hydroxy-1H-indazole

(I|A25ll)

10
g
15
I!A25ll
20
Compound Name RT [min] M+H" |
(HPLC)
(gradient)
"A25" 5-(N-Butyl-N-methylamino- 213 352
25 carbonyl)-3-(3-methylphenyl)-6- (N)
hydroxy-1H-indazole
l_

The following compounds are obtained analogously

30

35




hydroxy-1 H-indazol e

"A27" 5-[ N (3- Methpgybenzyl ) -
am nocar bonyl ] - 3- benzyl -

6- (P)

10 hydroxy-1 Hindazol e

N- et hyl -

101 452
n A28ll

5-[ N-(4- Et hyl benzyl ) - N- met hyI 2.37 400 am nocarbonyl]-3-benzyl-6- (N)
hydroxy-1 H-indazole "A29" 5-[N-(3-Trifluoronethyl henzyl)-N. 2. 29 440 15
net hyl ani no¢ arBeR{Ng - 3- benzyl 6- Nayne hydroxy-1 H+i ndhbdtle " A3g+H
5-[ N-(Benzot 1, 3-di oxol -4-ylnmethyl)- 2 416 N-nethyl @mumcar pbonyl ] -13- benzyl -
(N) 20 6-hydroxy-1 H-|indazol e "A31" 5-[ N (3-Chloro 3 Q ybenzyl )- 2.26
436 N-met hyl am nocarbonyl ] - 3-benzyl - (N)  6- hydoxy¥ T HY ndazol e 25 " A32"
5- (N- Benzyl } N- a2y | ajm SPN-(2- B:%n%nzgarmhyl- 3(2- chlgr ophenyb)- 6 (
hydr oxy-1 Hti ndazole { H NMR (DVSO d6, 800C): = 12 23 (s 1 H broad), 9.73
(s, 1 B), 7/43- 30 7.117 (amlnp@ﬁﬁbowilsﬁbeazylm .53 (B) breit), 4.29
(s, 2H), 2.76 (s, 3H)| "A33 ( thyI am no- 2. 14 B72
car bonyl ) - 31 (2-chl orophen I J’lygro ?Iﬁv;ﬁ&@@y 1 Hijndazole 35;-59- "/A34"
5-[N-(2- Met 10xy@2hyl ) |- B-[RetNMethdxybénsy|&Nafdiagar bonyt 13- (21 cllser ophenyl ) -
(N) 6-hydroxy-1 Hinda zoI e
aminocarbonyl}-3-benzyl-6- (P)
10 hydroxy-1H-indazole
"A28" 5-[N-(4-Ethylbenzyl)-N-methyl- 2.37 400
- aminocarbonyl]-3-benzyl-6- (N)
hydroxy-1H-indazole
"A29" 5-[N-(3-Trifluoromethylbenzyl)-N- 2.29 440
15
methylaminocarbonyl]-3-benzyl-6- (N)
hydroxy-1H-indazole
"A30" 5-[N-(Benzo-1,3-dioxol-4-ylmethyl)- 2 416
N-methylaminocarbonyl}-3-benzyl- (N)
20 6-hydroxy-1H-indazole
"A31" 5-[N-{3-Chloro-8-methoxybenzyl)- 2.26 436
N-methylaminocarbonyl]-3-benzyl- (N)
_ 8-hydroxy-1H-indazole
=" g "A32" 5-(N-Benzyl-N-methylamino- 2.19 406
carbonyl)-3-(2-chlorophenyl)-6- (N)
hydroxy-1H-indazole
"H-NMR (DMSO-ds, 80°C): & = 12.23 (s, 1H, broad), 9.73 (s, 1H), 7.43-
30 7.17 (m, 10H), 6.84 (s, 1H), 4.53 (s, 2H, breit), 4.29 (s, 2H), 2.76 (s, 3H)
"A33" 5-(N-Butyl-N-methylamino- 2.14 372
carbonyl}-3-(2-chlorophenyl)-6- (N)
hydroxy-1H-indazole

35




5 "A35" 5-(N-Propyl-N-nethyl am no- 1.9%g358 carbonyl)-3-(2-chl orophenyl) - 6-
(N) hydroxy-1 Hindazole "A36" 5-(N Benzyl-N nethylam no- 2.21 386
carbonyl ) -3-(3-methyl phenyl)-6- (N) 10 hydroxy-1 Hindazole "A37"
5-[N-(2-Methoxyethyi)-N-pethyl - 1.71 354 am nocarbonyl ]-3-(3-methyl - (N)
phenyl ) - 6- Hydr'éd¢' 1 i isrida g Methoxyetad)-Nemetivibr opy| - L7t hyl|and - Hl 96 338
car bonyl ) - 3- ( 3- net hyl|phe ox I ndazal e 1H NVR ( DVSO- d5,
800): 6 = 12.15 (s, 1M m'B¥6%(HP”V'g§)5@ %}ﬁomﬂtﬁény’% @\B 1H), 7.16-7.03
(m 3H), 6.192 (d, 1H), 6. 7§h(y§iroxij)H»n4d£}z%lés 2H), 3.4 (t 2H), 2,83 (s,
3H), 1.55-1.41 (m 2H). O. 3H "A39" 5-(N-Butyl-Nnethyl am no- 2.15
372 carbonyl )"A35( 3- ¢hl oﬁQNHérmpb/}Naﬂe(Hwamhmdroxy 1 H-9¢mdazqgl e3%5 1H NWR
(DVMBO-@5, 80C): 6 = 12.21 (s, 1 H broad), 9.58 s, 1 H), 7.35- 7.3}8 (m
5H), 6.81 (|s, 1H), 4.2%@0@1&63@@1‘3*’@@8@#&6- 84 (s(N)3H), 11.52-1]4 (m
2H), 1.25-1.1 (m 2H}, 0. 74 (N—Benzyl N- et hyl am no- 2. 25
406 30 carjbonyl)-3-(3-chl or@%@; @gg?ﬁ) hydr oxy-1 H i ndazol e ﬂA41

5- [N (2- Metlhoxygihyl ) - N- sep/tBdnz ]LNZ,Q, ma:m_nocarborgyﬂ - 3- (}3-zdd or ophenyl ) -
(N) 35 6-hydroxy-1 Hiindazol e g ﬁl\l— Propyl -(I\I\Il_ met hyl am no{ 2.02 358

carbonyl)-3-(3- methylpheny -6-
10 hydroxy-1H-indazole
"A37" 5-[N-(2-Methoxyethyl)-N-methyl- 1.71 354
aminocarbonyl}-3-(3-methyl- (N)
phenyi}-6-hydroxy-1H-indazole
15 "A38" 5-(N-Propyl-N-methylamino- 1.96 338
carbonyl)-3-(3-methylphenyl)-6- (N)

hydroxy-1H-indazole
"H-NMR (DMSO-dg, 80°C): 6 = 12.15 (s, 1H, broad), 9.54 (s, 1H), 7.24
(s, 1H), 7.16-7.03 (m, 3H), 6.92 (d, 1H), 6.78 (s, 1H), 4.13 (s, 2H), 3.4 (3,

* 2H), 2.83 (s, 3H), 1.55-1.41 (m, 2H), 0.74 (t, 3H)
"A39" 5-(N-Butyl-N-methylamino- 2.15 372
carbony!)-3-(3-chlorophenyl)-6- (N)
C;) hydroxy-1H-indazole
2 "H-NMR (DMSO-ds, 80°C): 5 = 12.21 (s, 1H, broad), 9.58 (s, 1H), 7.35-
7.18 (m, 5H), 6.81 (s, 1H), 4.2 (s, 2H), 3.24 (t, 2H), 2.84 (s, 3H), 1.52-1.4
(m, 2H), 1.25-1.1 (m, 2H), 0.77 (t, 3H)
"A4Q" 5-(N-Benzyl-N-methylamino- 2.25 406
30 carbonyl)-3-(3-chlorophenyl)-6- (N}
hydroxy-1H-indazole
"A41" 5-[N-(2-Methoxyethyl)-N-methyl- 1.79 374
aminocarbonyll]-3-(3-chlorophenyl)- (N)
35 8-hydroxy-1H-indazole




car bonyl ) - 3- (3-chl orophenyl ) - 6-
- N- et hyl am no-
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hyafroxy-1 H-indazole 5 "A43"
car bonyl ) - 3- (2- net hyl phenyl ) - 6-
2.21 386

1Lh\/rlrnvw 1 _H-indazole_ 7' A45"
hy
- am no-
The f

2-9ef

I nj ecti
the |

(N)

- (N)
1.95 338

ol | owi ng
on vials

of an-active-ingre
hydrfb%%ﬁﬂs%mtbybﬁ?@m of
-t PRy By Py

30 Coﬂﬁi}drb $H-iragRolen) ect i
Exanpl e 'B:

uppositories A n

bi diZst 11 ed
stere’ e fil
under‘V'Steril
pbn vi al cont
xture of 2

waRr
t ered,
e condi
ains 5

ention
is

ti ons and

ng of
hin active

i ngredi ent
g of cocoa
Each suppos
Sol utith A
to the in-

accé¥di'ng
butter is

solution i

itory cont

to S-NN-Berv&th-metwlam;noloo

el tg%ylffgur ed yR?@nyﬁf%D

ai G -(@sMmg
S prewoﬁexi-a%aago@f an a

b of 2sdVa |6
ds anpd alla
di entV¥-61 -
ctive ingred

g_of

ci 386 n
wed to
Exanpl

ient ac

and 1400
cool .
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5-[N-(2-Methoxyethyl)-N-methyl-
aminocarbonyl]-3-(2-methyl-
phenyl)-6-hydroxy-1H-indazole

1.69
(N)

354

15

“A461l

5-(N-Propyl-N-methyl-amino-
carbonyl}-3-(2-methylpheny!)-6-
hydroxy-1H-indazole

1.95
(N)

338
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The following examples relate {o pharmaceutical compositions:

Example A:

injection vials

A solution of 100 g of an active ingredient according to the invention and

5 g of disodium hydrogenphosphate in 3 1 of bidistilled water is adjusted to

pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injec-

tion vials, lyophilised under sterile conditions and sealed under sterile

conditions. Each injection vial contains 5 mg of active ingredient.

Example B:

Suppositories

A mixture of 20 g of an active ingredient according to the invention with

100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into

moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.



vention, 9.38 g of NaH2PO4 - 2 H2O, 28448 g of Na2HPO4 12 H2O and 5 0.1 g of
benzal konium chloride in 940 mM of bidistilled water. The pHis adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradia- tion.
This solution can be used in the formof eye drops. 10 Exanple D. O ntnent
500 ng of an active ingredient according to the invention are mxed with

99.5 g of Vagselin nger, aseptic conditions. 15 Exanple E: Tablets A m xture
of 1 kg of ﬁ’f% ﬁf#gﬁ%&f“'ﬁﬂp 4 kg of lactose, 1.2 kg of potato starch, 0.2

kg of talc @@@oﬂltlénkgpﬁépdfégw WQ éF@@ééﬁ\?e Ir@]réﬂléﬁﬁ@é&drﬂm@ to@RAVENt | onal
manner to give tablets in such way that each tablet con- "tains 10 ng of

active ingredindon, 938 gEQhNﬁHePQA [2r lefe c28 %81y eft NagiROpr 48444 andl ogously to

of “atcrose. hitRoraEdnuf ZhiS ok b LGB AR IR B eI & “Capeules

2 kg of actimguitBaned. §’anﬁfh‘é éd?&ﬁd?ﬂié%gdé”b%hlarﬁwcﬂgﬂe@lhéék?bfj%%’é&bes in a

30 conventional manner in such a way that each capsule contains 20 ng of
the active ititgr ddieseluticixaaplbe wsedAndibalfesn 8beye slodps.i on of 1 kg of an
active ingredient according to the invention in 60 1 of bidistilled water
is sterile filtered, transferred into anpoules, |yophilised -62- under
sterilf CondE)Eérﬂ]B?e Bncbﬁ'ﬁﬁ'}e‘ﬁq under sterile condl tions. Each anpoul e
contains 10 active ingredient. 5 10

500 mg of an active ingredient according to the invention are mtxed with

99.5 g of Vaseline under aseptic conditions.

15 Example E: Tablets
A mixture of 1 kg of active ingredient, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a
conventional manner to give tablets in such a way that each tablet con-
tains 10 mg of active ingredient.

20
Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated

@ in a conventional manner with a coating of sucrose, potato starch, taic,

25 tragacanth and dye.

Example G: Capsules
2 kg of active ingredient are introduced into hard gelatine capsules in a
30 conventional manner in such a way that each capsule contains 20 mg of

the active ingredient.

Example H: Ampoules

35 A solution of 1 kg of an active ingredient according to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised



C15 20 025 30 35 -63- Patent ClainB2-1. Conpounds of the formula | 5 R3
R2\NI Rl H10 in which R denotes H OH OCH3, OCF3, OCHF2, 0OBzl, Q(Ac,
p- met hoxybenzyl oxy, SH, S(O nCH3, SO2NH2, Hal, CF3 15 or CH3, R2 denotes

Ak, (CH2)nHet, ON.. NC2, N2, OH. OA. Q[ CH2)nAr. OLCH2)nHet, SH, .COA
ES(A CH(2¥\I mi tn ungey %ﬂ%?@’??*w@%vﬂﬁi\?eg@@ mﬁé‘%{ﬂ? fcog?%pn{éﬁ%% ﬂgp,dA% NHA,
r, %ﬁ% ; , CONAA , nAar,
CONA( CH2) nAr ?N{%@&\lﬁm%mt, '8%%\’(%%2)nHet, SCONH2,  SO2NHA,  SOZNAA |
SOPNH( CH2) nAr, SC2NA( CH2) nAr - 25 SORNH( CH2) nHet, SCRNA( CH2) nHet, NHCOA,

NACOA', NHCO( CH2) nAr, NACO( CH2) nAr, NHCO(CH2) nHet, NACO( CH2) nHet, NHSO02A,
NASCRA', NHSCR(CH2) nAr,  NASOR(CH2) nAr, NHSQ2(CHR) nHet, NASCR(CH2) nhet,

10
15
20
25
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NHCOOA, NHCOOAr, NHCOOHet, NHCONHA, 3Q @¥HCONHAr or NHCONHHet, R3 denotes H,
Hal , A, ACH CODA, CONH2, CONHA, CONAA', CONHAr, CONH(CH2)Ar, CONAAr,
CONA( CH2) Ar, CONHHet, CONH(CH2) Het, CONAHet, 35 CONA(CH2) Het, (CH2)nOO0OA,
(CH2) nCONHA,  (CH2) nCO\lAA (CHZ)nNHCO\IHZ (CHZ)nNHCO\IHA - 64-
(CH2) , NHCONAA' |, (CH2)" NHCOA, (mzfamlmalmS( CH2) , NHSO2A, (CH2), NHSQRAr ,
(CH2) "NASQ2Ar, (CH2)" NHSQR2CH2Ar, (CH2)" NASQ2CH2Ar, (CH2),Ar, (CH2)" Het,
NHAr or NHHet, 5 Ar denotes phenyl napht hyl or bi phenyl each of which is
unsubstitutegd OI‘CGﬁi’p@-undglof{héfdrmulé etra- or pent asubstl- tuted by A OA
OH SH, S(Om, Hal, NO2, CN, COA, COOH, COOA, CONRAR5, SO02NRAR5, NR4R5, 10
OCONRARS, NR4CORS, NR4SOZR5 and/ or NRACONRARS5, A, A each, independently
of onedanot her, denote unbranched q, branched al kyl having 1-10 C atons, in
which 1-3 15 CH2 groups may be replaced by 0, S, SO SO2, NH, NWe or NEt
and/or, in addition, 1R5 pay be re- placed by F arid/or O, or
denote Al k or cyclic alky Ag\3-7 C atons, Al k denotes al kenyl or

al kynyl having 2-6 C atons Het Menotes g nono- or bicyclic saturated,
unsaturated or aromatic + Nfe having 1 to 4 N, 0 and/or S atons,

whi ch may be unsubstitiited or nmonb-, di- or trisubsti- tuted by A, OA OH,
SH, S(Mm, Hal, NO2, CN, COA

) in which
R’ denotes H, OH, OCHj;, OCF3, OCHF,, OBzI, OAc, |
p-methoxybenzytoxy, SH, S{O)mCHs, SO;:NH,, Hal, CF;
15 or CHs,
R® denotes Alk, (CH,)Het, CN, NO2, NH,, OH, OA,

O(CHa)wAr, O(CHz)Het, SH, COA, CO(CH,)nAr,
CO(CHy)Het, S(O)mA, S(O)m(CH)nAr, S(O)m(CHz)Het,
20 NHA, NHAr, NHHet, NAA’, COOH, COOA, CONH;,
CONHA, CONAA', CONH(CHz)nAr, CONA(CHZ)nAT,
CONH(CHy),Het, CONA(CH,),Het, SONH,, SONHA,
SO,NAA’, SO;NH(CHz)WAr, SONA(CH,)HAT,
SO,NH(CH3)sHet, SO;NA(CH,) Het, NHCOA, NACOA,

25 NHCO(CH2),Ar, NACO(CH2)nAr, NHCO(CH;)Het,
NACO(CH2),Het, NHSO2A, NASO,A’, NHSO2(CH2)nAY,
NASO,(CHy)nAr, NHSO,(CHz) Het, NASO,(CH,),Het,
NHCOOA, NHCOOAr, NHCOOHet, NHCONHA,

30 NHCONHAr or NHCONHHet,

R® denotes H, Hal, A, AOH, COOA, CONH,, CONHA,
CONAA’, CONHAr, CONH(CH,)Ar, CONAAT,
CONA(CH2)Ar, CONHHet, CONH(CH,)Het, CONAHet,
35 CONA(CH,)Het, (CH2),COOA, (CH,),CONHA,
(CH2),CONAA’, (CH2),NHCONH,, (CH),NHCONHA,



25 COOA, CONRAR5, S02NR R5, NR4R5, OCOMRARS, NRACOR5, NRASO2R5, NRACONR4ARS,
=S, =NH, =NA and/or =0 (carbonyl oxygen), 45 R R each, independently of
one anot her, denote H or alkyl 30 having 1-6 C atonms, in which 1-3 CH2

b I db . hg, { NEt d ,
S0t on 15 H at oms. oy QR NEE BRARLICHNEIIPA JCH TR NG s F. o, &
or I, mdenotes 0, 1 or 2(1CI~§32§”N1HQ®3,@\F g’ﬁ?&'\ms‘? Aff’@”%ﬂ"ﬁsﬁmand

pharmaceutically usabl e derivatives, ol'va st ér€eo- isoners
t hereof, including m xt ur@HHiNMEELCiHaAs! (ICHANASO,QH. AgriBblshéds, according to

Caim1l of the fornula I | i, ch R otes OH or OCH3, and

phar rrgceuti cally usabl e iﬁ\sg'ﬂ‘?tvglﬁp"‘s%fl’glgp'e ol vates, tautoners and

stereoi soners tRereof, i j ht j j s 10 3.
Compounds according to Orkg%ﬁrﬁﬁ%ggp g}égﬂf ﬁéaﬁtlh&w@%gh@t gé&%gﬁwg%d&\ﬂ—m

CONAA' , CONH( CH2) nAr,  CONMUGIdR)uidd or GO GHH2) tiHdetrar olGobEaEERghHet ,  where
A, A" denotes alkyl having 1, 2, or_4 tons, 15 and pharnmaceutically
usabl e derivatives, sal tst,%tesq)wgt’ gy'\ Qaugﬁﬁ(gmﬁnﬁakﬂ%?@&@o% t her eof
including mxtures there ' th ORIRIA. A gording to one or
nore of Clainms 1-3 in Wn?@9%’%2%&%@545%%@%%%&?%ar maceutical ly
usabl #0deri vatives, sal t SQCOMRIRENRICORONMRESOsMUastereoi soners t her eof

i ncl udi ng m xtures thereof 'hé al l, r;atios. 5. Conpounds according to one or
@ﬁgre of Caims 1-4 in whilR 99 Rienot es phenyl which is unsubstituted or

fono-, di-, Lrin, a4 tetr a-g Rt RRMGEHRA) YbRE dMbirsr, Bno@HidheReda!

or branched alky! having 1-10 C atoms, in which 1-3

15 CH, groups may be replaced by O, S, SO, SO;, NH,
NMe or NEt and/or, in addition, 1-5 H atoms may be re-
placed by F and/or C},

or denote Alk or cyclic alkyl having 3-7 C atoms,
Alk denotes atkenyl or alkynyl having 2-6 C atoms,

20 Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubsti-

Q tuted by A, OA, OH, SH, S(O)nA, Hal, NO;, CN, COA,
| 25 COOA, CONR’R®, SO;NR*R®, NR'R®, OCONR'R?,
NRCOR’, NR*SO,R°, NR*CONR'R®, =S, =NH, =NA
and/or =0 (carbony! oxygen),
R* R® each, independently of one another, denote H or alkyl

30 having 1-6 C atoms, in which 1-3 CH; groups may be
replaced by O, S, 8O, SO,, NH, NMe, or NEt and/or, in
addition, 1-5 H atoms may be replaced by F and/or Ci,

Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,

35 n denotes 0, 1, 2, 3 or 4,



and pharmaceutically usable derivativegssalts, solvates, tautoners and
stereoi soners thereof, including mxtures thereof in all ratios. 30 6.
Conmpounds according to one or nore of Clains 1-5 in which A A each,

i ndependently of one anot her, denote un- branched or branched al kyl having
1-6 C atons, i n anghpkgrmacsutiocalbipsafie desivatiyeshsaltesiciaigs ppdstensd: 35 W or
NEt and/or, in ! oy : ; : F and/or O, -66-
and phar maceuti2%%+%®%%%§m§#%§mg@¥e£§he{é@b%ﬂﬁgpgé, tautomers and
stereoi sonmers thereof, including mxtures thereof in all ratios. 7.
Compounds according to one or nore of Clains 1-6 in which 5 A A each,

i ndepegdent 14 of CoeoHn@s Resordinghior elaim-1 e thedraauigr! invgnemed al kyl havi ng
1-6 Catons, inpwhic be replaced by 0 and/or, in
addition, 1-5 H%tommﬁei]f%%og{egfggg’by F and/or d, 10 and

phar maceut i cal | yarisplvdrenatiutically vesble sleritativesluns esolvdiadt Rimersand
stereoi soners thereof, including mxtures thereof in all ratios. 8.
Conpounds accor dysteseasemers thgreofonctydingrininiures Wefgefdn allgatigs. denotes a
nmono- or bicyclic saturated, unsaturated or aromatic heterocycle having 1
to 3 N 0 and/or S atons, which may be unsubstituted or nono-, di- or

trisubklitut®d yompotials a€tbrdidy toe®idim=Nér 2nddich=0 (carbonyl oxygen), 20
and pharmaceutical ly usable derivatives, salts, solvates, tautonmers and

st.ereoi soners t H&r eof ,daneteudONHGONHs GONAGSFCONH{OH i os.
' CONA(CH2),Ar, CONH(CH;),Het or CONA(CH.),Het,
where A, A’ denotes alkyl having 1, 2, 3 or 4 C atoms,

15 and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

4.  Compounds according to one or more of Claims 1-3 in which
R® denotes (CH) Ar,

2 . L
0 and pharmaceutically usable derivatives, salts, sclvates, fautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which

O

25 Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, OA, OH and/or Hal,
and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
30
8. Compounds according to one or more of Claims 1-5 in which
AA each, independently of one another, denote un-
branched or branched alkyl having 1-6 C atoms, in
which 1 or 2 CH; groups may be replaced by O, NH,
3 NMe or NEt and/or, in addition, 1-5 H atoms may be

replaced by F and/or Cl,



9. Conpounds according to one or nore_gfg Clainms 1-8 in which 25 Het denotes

pyridyl, fury[, thienyl, pyrrolyl, oxazolyl, isoxa- zolyl, imdazolyl,
pyrimdinyl, pyrazolyl, thiazolyl, pyraz- inyl, pyridazinyl, pyrrolidinyl,
pi peridinyl, norpholinyl, piperazinyl, benzodi oxanyl, benzodi oxolyl,

i ndol yl, 30 qui rnd pharmanenticaldusally derivativast, BRleli sohaites, teutomergazol yl |

Gt and or O, artpRarr e brE R iy oAy Vot es,
tautomers and stereoisoners thereof, including mxtures thereof in all

ratios. 35 10. Conpounds according to one or nore of Clains 1-9 in which
-67- R denof-es @pmpputdsaccedingsiootres o0me of Cams, 1-8dnakich CONH( CH2) nAr

CONA( GH2) nAr ,CH2) nHet 2) nHe wh A, A'. denot | kyl
havi (ng 1? "o 3 g C é? om?a%h5%ﬁ§gﬁ8%@é°‘t(%?ﬂﬁﬂ“%ﬂ Jenplf oas Sﬁeﬁw Y whi ch

i s unsubstituted or nono-, tﬁ'bn@hédbrbranbﬁéﬂ%kWhai?iﬂ?tﬁ@@ﬁfdrﬁS{tiﬁd by A QA
OH and/or Hal, A A each, independently of one another, denote unbranched

10 or branched al kyl havi ngvhicts 1€z grasip nay s reiplacegHyy Ogrulipr.imy be
replaced by 0 and/or, in addition, 15 H atons, _may be replaced by F and/ or
C, and pharmaceutical |y ust I't@ndér'é\’/_g_?ﬁo%ssmaé’ap?§¥p|§8?@§§£?n‘?/§’_ﬂ¥%’rrers 15
and sty eoi SONershd pRamoeutibgidsdle MeXlaivss, KBRS eQfivdiBs aalitdméisos. 11
Compounds according to aim1 selected fromthe group Conmpound Structure /

pame 20 No. "Alandatergdis@gnbenthered; mplirdiiny mixtirémitheredian sllaatidexy| at e

8. Compounds according to one or more of Claims 1-7 in which
15 Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1io 3 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstifuted by A, Hal, OH, OA, =NH, =NA and/or =O

(carbonyl oxygen),

20 and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
Q 9.  Compounds according to one or more of Claims 1-8 in which
- 25 Het denotes pyridyl, furyl, thienyl, pyrrolyl, oxazolyl, isoxa-
zolyl, imidazolyl, pyrimidinyl, pyrazoiyl, thiazolyl, pyraz-
inyl, pyridazinyl, pyrrolidinyl, piperidinyl, morpholinyt,
piperazinyl, benzodioxanyl, benzodioxolyl, indolyl,

30 quinolinyl, benzimidazolyl, benzothiadiazolyi or
indazolyl, each of which is unsubstituted or mono-, di- or
trisubstituted by A, Hal, OH and/or OA,

and pharmaceutically usable derivatives, salts, solvates, tautomers
25 and sterecisomers thereof, including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-8 in which



"A2" 3-Benzyl - 6- hydr oxy- 1H i ndazol e- 5-garboxylic acid "A3"

5- Am nocar bonyl - 3- benzyl - 6- hydroxy-1 Hindazole 25 "A4"

5- (N- Propyl - N- net hyl am nocar bonyl ) - 3- benzyl - 6- hydroxy-1 Hindazol e "A5"

5- (N-But yl - N-net hyl am nocar bonyl ) - 3- benzyl - 6- hydroxy- 1 Hindazole 30 "A6"
5- (N- Benzyl - N- nt hyl ami no@fﬁ?%@ﬁdﬂ ogBdnzy| - 6- hydroxy-1 H-indazole 35 -68-

AT 5 [N (2 Nehoxyet hyl ) bae i AT OBRATRXEN BERRY|cIS) e 0y~ 1

7
i ndazole 5 \N HO N
- [ N-(3- Met hyl benzyl) - N- neOMNA (&1 NP¢ ACONBIH{GH3; ety E ONA (B H)), Hedxy - 1
Hindazole N ON HON 15 H "A9" _ |
[ N éz- Chl or obenzyl ) - N- nsh@Ra A rireates alldy] havipgdz vl 3 -G datex. 1
i nd

5

5

H zol e "Al10535- (N-( 3- Z - N- net hyl am nocar bonyl ] - 3- benzyl -
6- hydroxy-1 H-i Rdazol e 20%%8@9?%%2 Fl uor obe '

n
5

h
zyl ) - N-net hyl ant nocar borgddotés basayl whieh iy drhouxpstiutbdidhdaged-e di-AkR”
[ N-(3- Fl uorobenzyl ) - N- et hyl am nocar bonylc} 63;\benzy| -
Y A,

tetra- or pentasubstitute OA, OH and/or Hal,
A A each, independently of one another, denote unbranched
10 or branched alkyl having 1-6 C atoms, in which 1 CH;
group may be replaced by O and/or, in addition, 1-5 H

atoms may be replaced by F and/or Cl,
and pharmaceutically usable derivatives, salts, solvates, tautomers

15 and stereoisomers thereof, including mixtures thereof in all ratios.

11. Compounds according to Claim 1 selected from the group

Compound Structure / name ]
20 No.
"AT" Methyl 3-benzyl-6-hydroxy-1H-indazole-5-carboxylate
"A2" 3-Benzyl-6-hydroxy-1H-indazole-5-carboxylic acid
"A3" 5-Aminocarbonyl-3-benzyl-6-hydroxy-1H-indazole
25 "A4" 5-(N-Propyl-N-methylaminocarbonyl)-3-benzyl-6-

hydroxy-1H-indazole

"AS5" 5-(N-Butyl-N-methylaminocarbonyl)-3-benzyl-6-hydroxy-

1H-indazole

30 "AB" 5-(N-Benzyi-N-methylaminocarbonyl)-3-benzyl-6-

hydroxy-1H-indazole

35



6- hydroxy-1 Hindazole 25 "A13"

~ B8 -
5 [ N-(2- Bronbbenzyl ) - N- net hyl am nocar bonyl ] - 3- benzyl -
"Al4" 5-[ N (2- Met hyl benzyl ) N- net hyl am nocar bonyl ] - 3- benzyl -

Hi ndazol e 30 "Al5" El ugrohenzyl ) - N- met hyl am nocar bhonyl ] - 3- henzyl -

5-]

6- hydroxy-1 H-i

6- hydr oxy-1 H- i AdaZé7e Af)e[N-(z -Methoxyethyl)- N—me’rhylammocarbonyl] 3-benzyl-

5- N- ( 2- Met hoxyQ
H i ndazole 35 "A
6- hydroxy-1 H-i H

enzyl) -
\L7" 5-]

dazol e 6

nmet hyl am noca

(4- Met hyl benz {}W%K?)%Vef’w

h- " A18"

I-6 hydr oxy- 1
%carbonyl] 3- by

ndazol e

6- hydr oxy-1

Enzyl-

5-[ N- (4- Chl or obenzyl ) - N- fret hyl am noc@rbony| 1< 3- benzyl droxy-1 Hindazole
"Al 9" 5-[N-(3,4-Dichl or(bbenzyl ) - N- et hyl akh nocar bo 5
benzyl 96- hydr oxy- 1 Hi ndazol e "A20"
5-[ N- (2- Met hoxy-!5- net hyl lEenzyI ) - N- et hyl Qnin N
car bonyl ] - 3- benzyl - 6- hydfoxy-1 H i ndazol €7 N N-(2,4-Dim et hyI
benzyl) - N- net hyllam nocar gonyl ]-3 benzyl - ﬂydroxy H Hi ndazol e 10 "Ap2"
5- [ N- ( 4- \Vet hoxyteﬂzl‘_q\llr )| Nt h\Ir'M n.nr‘:\l"hﬂh\ll] -3- henzvl -6-hvdroxv-.1
H-indazol e "A23" 5-PRE (2 §:W-FﬁEM%&vB@W)-&-meWMawnn@ﬁamflﬁbhgwls-
benzyl - 6- hydr oxy-1 Hindazol e 15 "A24" o ]
5- [ N- (#6 Br onmobenzyl ) - N- net hyl am nocar bo h;}’f’f‘”%’ Hélr']r%%m'% hydr oxy-1 H| ndazol e
"A25" 5-( N-Butyl{- N-net hyl am nocar bonyl ) - y 6- hydr oxy-1
i ndazol e 20 "A26" 5-[ N;(3-Bronobe onyl ] - 3- bepzyl -

o ydroxy-1 H-in

dazol e

5-[N-(2-Chlorobenzyl)-N-methylaminocarbonyl]-3-benzy!-
B-hydroxy-1H-indazole

5-[N-(3-Chlorobenzyl)-N-methylaminocarbony!]-3-benzyi-
B-hydroxy-1H-indazole

5-[N-(2-Fluorobenzyl)-N-methylaminocarbonyl]-3-benzy!-
B-hydroxy-1H-indazole

|
5-[N-(3-Fluorobenzy!)-N-methylaminocarbonyl]-3-benzyl-
6-hydroxy-1H-indazole

5-[N-(2-Bromobenzyl)-N-methylaminocarbonyl]-3-benzyl-
8-hydroxy-1H-indazole

5-[N-(2-Methylbenzyl)-N-methylaminocarbonyl]-3-benzyi-
6-hydroxy-1H-indazole

5-[N-(4-Fluorobenzyl)-N-methylaminocarbonyl}-3-benzyl-
6-hydroxy-1H-indazole

5-[N-(2-Methoxybenzyl)-N-methylaminocarbonyl]-3-
benzy!-6-hydroxy-1H-indazole

15
'HA9||
IIA10"
20
IIA1 1 1]
IIA12II
. 25 XD
”A14"
30 "A1 5"
IIA16"
35 HA1 Tll

5-[N-(4-Methylbenzyl)-N-methylaminocarbonyi]-3-benzyl-
6-hydroxy-1H-indazole




"A27" 5-[ N-(3- Met hoxybenzyl ) - N- et hyl aggnocar bonyl ] - 3- benzyl - 6- hydr oxy-1
H i ndazol e 25 "A28" 5-[N-(4-Ethyl benzyl)-N-net hyl am nocar bonyl ] - 3- benzyl - 6-

hydroxy-1 Hindazole "A29" 5-[N-(3-Trif
IR g picamey i aTRthgamacarbonyll-benzyi- |
Zﬁ"‘i’l‘ﬁ“‘rﬁ%@%’a‘ﬁﬂfﬁ'ﬁ?‘ﬁ - 3-benzyl - 6- hydroxy-1
nZBL[Wl@ﬁU&%@DWHﬂthylgnﬂﬁo@dﬂb@ﬁﬂpbeny| )- 35

am nocar bonyl | -
5-[ N-(Benzo-1, 3
car bonyl ] - 3- ben
5-[ N- (3- Chl or o-

H-i ndazol e " A32f

6- hydroxy-1 H-i
5-(N-Butyl - N-ne

" A34" 55 N- ( 2- Met

6381 - 4
zyl - 6- hyd
6- met hoxy

l'uoronet hyl benzyl) - N-net hyl

roxy-1 Hinda
benzyl ) - N- et

3A0b Be
hdazol e -

t hyl am ng

haoo,

70-

chl or ophenyl ) - 6+

5- (N-Propyl - N-m

H-i ndazol e " A36

phenyl ) - 6- hydro
5- [ N- (2- Met hoxy

hyBeBxy -
Ft hyl am n
5- (N- B¢

{'Ltﬁtwh?;@feéﬁ g‘%ggfﬁagtyﬂg@éln]zyl)?—ﬂ%%eﬁylamino—
bopyl)s _ 1
i [ ot

nzyl - N- net am nocar

Xy-"A2HE i N
bt hyl ) - N-

met hyl am nocar bonyl | - 3- (3- net hyl pheny

d612qu(Z,141Dinﬁé’[h"ylbean/l)—N—methyIaminocarbon?/l)]—i%éS |

H-indazol e "A38| 5-(N-Priopyl - N-met HarEyl-AdwareanyHhindagde met hyl pheny
- (N But 1 - N o) hy P ndoar BUNy IS nosY R N RRPY P ESFRReBNY L
A40" 5- (N-Benzyl - N-met hyl ami nocar )-63n/dPogl Qripgheny! ) - 6- hydrg
&Y i ndazole 20 "A41" 5-[ N (2- Met hoxyet hyl) - N- met’hyl am nocarbonyl ] - 3- (
"A23" 5-{N-(2,3-Dimethoxybenzyl)-N-methylaminocarbonyl]-3-
benzyl-6-hydroxy-1H-indazole
15 "A24" 5-[N-(4-Bromobenzyl)-N-methylaminocarbonyl]-3-benzyl-
6-hydroxy-1H-indazole
"A25" 5-(N-Butyl-N-methylaminocarbonyl)-3-(3-methylphenyl)-
6-hydroxy-1H-indazole
20 "A26" | 5-[N-(3-Bromobenzyl)-N-methylaminocarbonyl]-3-benzyl-
B-hydroxy-1H-indazole
"A2T7" 5-[N-(3-Methoxybenzyl)-N-methylaminocarbonyl]-3-
benzyl-6-hydroxy-1H-indazole
o5 "A28" | 5-[N-(4-Ethylbenzyl)-N-methylaminocarbonyl]-3-benzyl-6-
hydroxy-1H-indazole
"AZ29" 5-[N-(3-Trifluoromethylbenzyl)-N-methylaminocarbonyl]-
3-benzyl-6-hydroxy-1H-indazole
"A30" 5-[N-(Benzo-1,3-dioxol-4-yimethyl)-N-methylamino-
30 carbonyl}-3-benzyl-6-hydroxy-1H-indazole
"A31" 5-[N-(3-Chloro-6-methoxybenzyl)-N-methylamino-
carbonyl}-3-benzyl-6-hydroxy-1H-indazole
"A32" | 5-(N-Benzyl-N-methylaminocarbonyl)-3-(2-chlorophenyl)-
35 6-hydroxy-1H-indazole

car bonyl ) - grzyehithydophehkftinddzdigdr oxy- 1 H ilndazol e

ydr oxy-1
l) -

i ndazol e
xXy-1
3_




chl or ophenyl ) - 6- hydr oxy-
5- (N- Propyl -

H i ndazol e 25 "A43" 5- (N-Butyl

6- hydroxy-1 H-i
phenyl ) - 6- hydr oxy-A38} i
5- N- ( 2- Met hoxyiet hyl ) - I\H
met hyl phenyl ) - 6- hydr oxy

N- rret hyl am nocar bonyl ) - 3- (3- chl or ophenyl ) -
N- et hyl ami nocar bonyl ) - 3- (2- met hyl phenyl ) -
2- net hyl -

1 Hindazol e '#g2"

6- hydroxy-1

"A44" 5-( I n rbonyl ) - 3-
BELG S ButyAAEmethylammocarbonyl) 3-(2-chlorophenyl)-
nmet hyl am noca (.

1 Hindazol e l%%w@(o:ly—%H ifdazole

5- (N-Propyl - N- thg(*g@m I
H i ndazol e 35 and phar nyg
st er eo- t her eof ,

| soners

ocemayﬂn)eth%)&ayg r‘{yb dﬂ%%ﬁ%hoc@fﬂ% r%g-VTa

iceut’i cal Iy us I'ves, salt
i ncl ud| cljordphieny RS- hyoeepi H-mdakzbler at i os.

]

isomers the

Procefs for thelpreparation conpounds—of the formila | according
Qaims 1-11 and phA %céLﬁ f&ﬁrppyidﬁm@yl@mlm@arb@aw -3s@-ohipe@phenyh {
R Rt T AT TR A
indicated in COlai m3g" and Lsqmneées, - n@thylﬁfmndcé?bo;ﬁ\/lf BS-rAktHyRact |
nodi fied OH grioup, 20 ils reacted with hydrazi ne or hydrazi ne hydr at
or more radical(s) Rl, R2 and/or RBhany) §tm!siéqueﬂlHHydaml8deS| red,
10 "A3T" 5-[N—(2-Methoxyethyl)-N—methylammocarbonyI]—S-( 3-
methylphenyl)-6-hydroxy-1H-indazole
"A38" | 5-(N-Propyl-N-methylaminocarbonyi)-3-(3-methylphenyl)-
6-hydroxy-1H-indazole
15 "A39" 5-(N-Butyl-N-methylaminocarbonyl)-3-(3-chlorophenyl)-
6-hydroxy-1H-indazole
"A40" | 5-(N-Benzyl-N-methylaminocarbonyl)-3-(3-chlorophenyl)-
6-hydroxy-1H-indazole
20 "A41" 5-[N-(2-Methoxyethyl)-N-methylaminocarbonyl]-3-(3-
chlorophenyl)-6-hydroxy-1H-indazole
"A42" 5-(N-Propyl-N-methylaminocarbonyl)-3-(3-chlorophenyt!)-
6-hydroxy-1H-indazole
(f; 25 "A43" 5-(N-Butyl-N-methylaminocarbonyl)-3-(2-methylphenyl)-
6-hydroxy-1H-indazole
"Ad44" SQ(N—Benzyl—N-methyIaminocarbonyl)—S-(Z—methy!—
phenyl)-6-hydroxy-1H-indazole
"A45" 5-{N-(2-Methoxyethyl)-N-methylaminocarbonyl}-3-(2-
30 methylphenyl)-6-hydroxy-1H-indazole
"A46" 5-(N-Propyl-N-methylaminocarbonyl)-3-(2-methylphenyl)-
B-hydroxy-1H-indazole
35 and pharmaceutically usable derivatives, salts, solvates and stereo-

reof, including mixtures thereof in all ratios.

es and
71 12.
to

s and
formul a
ngs
vel y

e, one



converted into one or nore radical (s) _RYy,_ R2 and/or R3 25 by, for exanple,
i) reducing a nitro group to an am no group, 30 ii) hydrolysing an ester
group to a carboxyl group, iii) converting an am no group into an al kyl ated
am ne by reductive amnation, 35 iv) converting a carboxyl group or an
ester into an amde, vVv) acylating an am no group, -72- and/or a base or

acid of the rmpila | Ls . converted into one of 5 13. . Medi canent s

conpr si ng al2| ddeesnIo bR pieReiRa o GpRporBdecs g Fimita hRasdiing

phar maceut i cal | Mo@a%§1dﬂraw@bhyﬁﬁaceﬁﬂlc\éﬁ§ e§a@|@%er%ﬁ?§@'m&§ t hereof

including mxtures thereof In rati os, and tiona excl plents and/ or

adj uvants. 10 1£Balt@ﬁ1cbstemmnnadsthemndrdnargctams€ﬂammat-11 and

phar mdteutically usable derivatives, solvates and stereoisoners thereof,

including mxtures thereof in all ratios, for the preparation of a

medi canment for t ophyIaX|s of diseases in which the

i nhibition, reéﬁlagfgﬂhgggﬁggﬁgggﬁﬁgﬁwgﬂ of HSP90 plays a role. 15. Use

according to Caim 14 of conpounds according to Claim1l-11, and

pharmaceutical |y usabl e derivatives, solva &8s and stereoi soners 20 thereof,

including mxtures thereof in all ratios, for the preparation of a

medi caqent for the treatnment qizpreventlo of tunour diseases, viral

di seases, for imrune suppressi on™A ansfl ant s, i nf| amat i on- i nduced

diseases, cystic fibrosis, disease soci & ed mﬁthlpngio 25 genesi s,

%ﬁfectlous di seases, autoi nmune ¢ e Lischaem’a, fibrogenetic diseases,
R1

in which
15 R1, R? and R® have the meanings indicated in Claim 1,

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

group,

is reacted with hydrazine or hydrazine hydrate,

20
one or more radical(s) R', R? and/or R® are subsequently, if desired,
converted into one or more radical(s) R' R? andfor R®
25
by, for example,
i) reducing a nitro group to an amino group,
30 i) hydrolysing an ester group to a carboxyl group,
1ii) converting an amino group into an alkylated amine by
reductive amination,
15 v) converting a carboxyl group or an ester into an amide,

V) acylating an amino group,



for the pronmotion of nerve regenerati-ofg-for inhibiting the growh of
cancer, tunour cells and tunour netasta- 30 ses, for the protection of
normal cells against toxicity caused by cheno- therapy, for the treatnent of
di seases in which incorrect protein folding or aggregation is a principal
causal factor. 35 -73- 16. Use according to O aim15, where the tunour

di seases are fibnd/osareeetor 401k o8 tecoiuld | BERALEABA interRdsigAr conm,
osteogeni ¢ sarcom, chordonmm, angi osarconma, endotheliosarconma, |ynphangi o-
sarcong, Iynphaﬁ@ﬁbendotheliosarcona, synovi oma, nesothelioma, 5 EwWing' s
tumour, | ei osarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer,
breas{ cancer, ovarian cancer, prostate cancer, squanous cell carcinons,
basal “cel | ¢ar cMeaRAMEHE ROAMIRINPHRlcasSrid DOPRIURH HREBsdiISERACEANS gl and
carci noma, papillary carcinoma, 10 papillary adenocarci nomas,

cyst adenocar ci nbﬁﬂs@ndi@hehmawt@aﬁy U%&lblﬁré,rwbﬁ‘tﬁﬁc sobyeitescandr ci nonm, renal

erbryon o car ol SETGIROTRYS e il bR iR b HTalor Al *Finour
lung carci 15 ngp®onARdxcipiéits dndngr fhigdmeome, bl adder carcinoma, epitheli al

carci- noma, glioma, astrocytoma, nedudll obl astonma, craniopharyngi oma,
ependyBoma, pineal oma, haenangi obl ast oma, acoustic neuronm,

ol i godendroglio ni.ngi ong, el ano neu | ast o retino- bl astomma,
Q@)eukaem' a, ig{‘mpﬂgﬁé’q%%p?’.“ﬂﬁg ng(ﬁ‘%@%‘@eﬂgﬁ raﬂé ?ﬁ%%aﬁ%ﬁ%&yobu! i naem a
thd heavy chai nyghifgedeevatives, YoRaRECaE ERTebiBoedd fRekBof, NBli@nghe viral
pat hogen of the viral dis-
mixtures thereof in all ratios, for the preparation of a medicament for
the treatment and/or prophylaxis of diseases in which the inhibition,

15
regulation and/or modulation of HSP90 plays a role.

15. Use according to Cilaim 14 of compounds according to Claim 1-11,
and pharmaceutically usable derivatives, solvates and sterecisomers
20 thereof, including mixtures thereof in all ratios, for the preparation of
a medicament for the treatment or prevention of tumour diseases,
viral diseases, for immune suppression in transplants, inflammation-

induced diseases, cystic fibrosis, diseases associated with angio-

25 genesis, infectious diseases, autoimmune 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

aggregation is a principal causal factor.
35



eases is selected fromthe group cons¥8ting of hepatitis type A hepa- 25
titis type B, hepatitis type C influenza, varicella, adenovirus, herpes
sinplex type | (HSV-1), herpes sinplex type Il (HSV-11), cattle plague,

papi 11 omavi1Bus s ihg (8l shnB iRl M Y AR b Whsoui s, 30
huntavirus, Coxamkn® MyXdsarcdMaPiposaittsima NERSIREsAichbH, dstdRjdn® Vi rus,
polio virus, human i munodeficiency virus type |I (H V-1) and hunan

i munodef i ci en&§ropmaschoygiema) angipsancoma, egdotikadioga wener. dgmpbaapigr m 15,

where the infl L.oNn-1 y ' are rheunmatoid,arthritis,

ast hréa, mul ti p?%@l’%pggpggﬁ@gS§H$t%%ﬁ§%%ff;§%a SYB%‘U@%@I' h%@ﬁ@?l@g&%, psori asi s
and i'nfl amat oBwihgwelimausagisearconta, rh8bdéhgodaesnd, RBIdrocdrbmomal5, where

t he di seases associated wi th angi ogenesis are di abetic retinopathy,

haemangi onas, @AB6aaticicasrer, bagrstioanear, vagRb genesr Progarcangss, accordi ng to
C ai m 15, Wnerg t?@ Bi brﬁ enetic diseases are sclerodermtitis,

pol ymyositis, % e %&5‘5'”%&“% dqILE fca{ﬂgomavgp?m%fzmo{ln?’or mat i on,
interstitial nephrdgddascinbmhad 4RSS §laha Qair&inohg, gapilltecAaerenti ng to Caim
15, where the diseases in which incorrect protein foldi'ng or aggregation is
a prilfci pal caverilafnadenocarenemasprystadenecareinemsts, bakenairewLse,

Hunti ngton's or_. Al zhg}i mar}'}s. 15 22. Medi cangnég corH)ri sihn t | east one
~~conpound accor §l'§ 0" &I"aT HEE $2" UM Br P Aar et 1O M%@ﬁe
“derivatives, sel¥a@EcaRhoPh&I@RriccERIMIAal ShRRMa, IdMbNEhRIcATLKE Ur es
thereof in all ratios, and at |east one further nedi canent active

i ngredi ent. 20neR1a, S¥im(sdivmouwt oerivical agnesr, tasbaular &urpadk durg carci-
15 noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-

noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma, retino-
blastoma, leukaemia, lymphoma, multiple myeloma, Waldenstrém's

20 . . .
macroglobulinaemia and heavy chain disease.

17. Use according to Claim 15, where the viral pathogen of the viral dis-

eases is selected from the group consisting of hepatitis type A, hepa-

25 titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type | {(HSV-1), herpes simplex type | (HSV-II), catlle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, echinovirus, arbovirus,

30 huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type i (HIV-l) and

human immunodeficiency virus type 1l (HIV-1).

18. Use according to Claim 15, where the inflammation-induced diseases

39 are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease.



(a) an effective anount of a conpound/dccording to daim1-11 and/or
phar maceutical |y usabl e derivatives, solvates and stereo- 25 isoners

t hereof, including m xtures thereof in all ratios, and (b) an effective
anount of a further medi canent active ingredi- ent. 30 35

19. Use according to Claim 15, where the diseases associated with
angiogenesis are diabetic retinopathy, haemangiomas, endometriosis

and tumour angiogenesis.

20. Use according to Claim 15, where the fibrogenetic diseases are
sclerodermatitis, polymyaositis, systemic lupus, cirrhosis of the liver,
keloid formation, interstitial nephritis and pulmonary fibrosis.

10
21. Use according to Claim 15, where the diseases in which incorrect
@ protein folding or aggregation is a principal causal factor are scrapie,

Creutzfeldi-Jakob disease, Huntington's or Alzheimer's.

15
22. Medicaments comprising at least one compound according to Claim

1-11 and/or pharmaceutically usable derivatives, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios, and at least
one further medicament active ingredient.
20
23. Set (kit) consisting of separate packs of
(&) an effective amount of a compound according to Claim 1-11

and/cr pharmaceutically usable derivatives, solvates and stereo-

25 isomers thereof, including mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.

30
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