WD 2006! 0S7077 PCT/ EP2006/ 000631 -1 Triazol e derivatives BACKGROUND OF THE
| NVENTI ON 5 The i nventi on was based on the object of finding novel conpounds
havi ng val uabl e operties, in particular those which ca t he
prepara- tWERUYr08 %Halcanents 10 The present invention rb?ﬁfé@wﬁﬁm@éhpounds
in which the inhibition, regula- tion and/or nodul ati on of HSP90 pl ays a
role, furthernore to pharmaceuti- cal conpositions which conprise these
conmpounds, and to the use of the conpounds for the treatnent of diseases in
whi ch HSP90 plays a role. 15 The correct folding and conformation of proteins
incells is ensured by nolecul arToazplerdriéaativgs is critical for the

regul ation of the equilibrium between protein synthesis and degradati on.
Chaperones are inportant for 20 the regulation of many central functions of
cells, such as, for exanple, cell proliferation and apoptosis (Jolly and

Mori mot o, 2008ACKGROUND®OF THEMNVENTIONh, 2001). Heat shock proteins (HSPs)
25 The cells of a tissue react to external stress, such as, for exanple,

heat , ypoxi a, oxidative stress, or toxic substances, such as heavy netal s
or al cohol s, The inveationweas asest om theuebject @frflrw\@@eﬂmlemWWSah@/mom

under the term"h hock prote n Ps 0_The act |on of . HSPs
brotect s t he PO pPRETEE A Rpr Mgt daghe Sadtl e Biehart
accel er at es ttieh pESicRinhédisof the physiol ogical state and results in a
stress-tolerant state of the cell. Besides this originally discovered

protective nechani sm pronoted by HSPs agai nst external stress, further
| npor t ah® chap
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HSPs regul at etiorf 8hd/or modulation of HSPS0 plays a role, furthermore to pharmaceuti-
cal compositions which comprise these compounds, and to the use of the
compounds for the treatment of diseases in which HSP90 plays a role.
15
The correct folding and conformation of proteins in cells is ensured by
molecular chaperones and is critical for the regulation of the equilibrium
between protein synthesis and degradation. Chaperones are important for
20 the regulation of many central functions of cells, such as, for example, cell
proliferation and apoptosis (Jolly and Morimoto, 2000; Smith et al., 1998;
Smith, 2001).

Heat shock proteins (HSPs)

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

30 The activation of HSPs protects the cell against damage initiated by such

stress factors, accelerates the restoration of the physiological state and

results in a stress-tolerant state of the cell.

Besides this originally discovered protective mechanism promoted by

HSPs against external stress, further important chaperone functions

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

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



WD 2006/ 087077 PCT/F,1' 2006/ 000631 -2 exanple, correct folding,

intracel lular localisation and function or regu- | ated degradation of a
nunber of biologically inportant proteins of cells HSPs form a gene famly
wi t h i ndi WOZAI'WEHE products whose cellular ex 5 preSS|bﬁT”fHWéW%6h'and

| ocalisation differs in different cells.2The nam ng and classification
within the famly is carried out on the basis of their nolecular weight, for
exanpl e HSP27, HSP70, and HSP90. Sonme human di seases are based on incorrect
protein foldlng (see review. 10 for exanple, Tytell et al., 2001, Smith et
al ., 1998). Texarde\eeropaeifolding, lnﬂﬁe@%lbuiayslomsehoe@@ddeecﬁloﬂ oheedvechani sm of

t he chaperone ndent tein fol d.theref.ore, he in such

cases. Igor lgﬂ%qogegraﬁggpgo?g&q b?rc?flotgglogrc lyrﬂgor;t%gmr{)tql“s §g§%|§gation of
tei 'th d th f Al zh

i sease, "pr i ooHsdaiBaoBre i Wikl éﬁéwﬁ}eos' oo those Coligiern 1ol di ng

may al sg T esublestibnl AT antf IbEalodhBn iSRRI CBeIRATHB RN Gand

consequeénce of incorfrectly regu- late ecul ar and physi ol ogi cal function.
20 HSPs ar e atlassifisatiarbedhigribatfarinity ar dmn'ed dub ohuhe basdi cfedhsesnolEbelee ar e,

for exanpl e, |nd| tions t SsSi 0 ertain HSPs correlates with
the stage of PR Qé?é@f“B\téalf'l?fﬁ?gﬁr E% g’]—é&gﬁ 2000; Conroy et al.,
1996; Kawani shi et al ., 1999; Janeel et aI , 1992; Hoang et al., 2000;
Lebeau et al. Soﬁfl%gﬁﬂmagﬁlégé‘%eg%% b%n@é& o'ﬁﬁﬁggrré’ét (B8 rdYaher of

FQhiR

central oncogenic signal- 1ing pathways in ?fﬁ cg ' grtal n nat ur al

pr oduct $0havi fog exampds - Tyidl bt all tZOﬁj &nmth/etal t*&]@e}lThlSB@Oelbamdr&@fto t he
concept that jnhibitigon of the func 30 tion of HSP90 woul d be sensi ble in the

treatnent of YIFHBRIPS N %@%%ag%mmé@g@eqnﬁwwm%e ghaperone-dependent
s turrent ]y URRa dORRK A RS e i B ARRACh oY SFhop BTy el -
appr oxi mat el yrettl296lded toheteirct misult éh bggeegapootedipnoteaswith Ineurodegenera-
15 tive progression in the case of Alzheimer's disease, prion diseases or
Huntington's syndrome. Incorrect protein folding may also result in loss of
wild-type function, which can have the consequence of incorrectly regu-

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

25
The fact that HSP90 plays a role in a number of central oncogenic signal-
ling pathways in the cell and certain natural products having cancer-inhib-
iting activity target HSP90 has led to the concept that inhibition of the func-

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.

35 HSP90

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



WO 2006/ 087077 PCr/F:12006/ 000631 -3 is usually in the formof a dinmer in
the 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 O(S:ZSI | s ‘(Young et al., 2001) and plays a 5 key rol n the response

ole |
to cellul a8y interaction with many proteins wh&S&TRAPYROPbI di ng
has been nodified by external stress, suBh as, for exanple, heat shock, in

order to restore the original folding or to prevent aggregation of the
proteins (Smth et al., 1998). There are also indications that HSP90 is of

i nportance as, buffer against 10 the effects of mutations. presunmably through
correction of 'SiyreEly dtinephosmesfia dimgrdn dge ealided '%95$¢féatﬁﬁt\’}ﬂfh 8ringlBpk-her f or d

d Li ndqui st ; - it | ' t .
Cnder physi ol Sof o bR Pl BB e 7o, P Bl ATTE e

endopl asmat i cHSE901i5 eissendial for {BERAt]itypdfagedisdYoahg et al.t @0 Dedrld plalyamace f or
ensuring the stabil Il{)é’\ of the confornmation and maturing of various client key

protei ns. The$¥ [Qif ipthe r(ﬁSQP_B‘é%tq E?'BJ'@rmté’éSSgtPﬁblﬁ‘H%raF@%MtBrnéambPr%t?@lsoi d
hor nones, SeffvﬁBée ﬂt’éti&é/?&giné'rfb% B FRRifldby E%t%ﬁpéa{gt% O,%chRst'fér CDK4 and

LCK) and a collec- tion o arious protelns, suc rexanpl e, nutated

p53 or the caesdmplec hedDsisadk)m brder to edstors thecoriygitToldirayr br faf preliese prot ei ns
takes on a key role in the regulation of physiological and bi ochem cal
processes of eedegatianef ferwieng (PRSP 998)i n humans consists of four

genes. oYt 050kigro HSPA0And ORGHAIH HISPASESRInb3RLAT Hgkeahspl ., 1959)

GRP94 in 25 the e plasmatic retrcullum (Argon et 751 TRAPL
in the Mt ochtedeffedts mhtmitatiqrize brasienalaly thro2@8@orrection of assumeet ptdtain al |

menbers of t{}ﬁ fam Ig have a sim.| ar de of action, but, depending on their
| ocal i sa- ti of?'§iRgcRESeEPY theimdatien Hﬁ%@ﬁéfﬁ apdilinddyislol 898k, For exanpl e,
ERBB2 is a 30 [ [ : , While
the type 1 reléé)@(gl'%'lr"qg?bp gn%osuofﬁ%égrrggl?%t@@?@?ﬁ?ﬁ%%@%ﬁqyﬁ"e&@@'? %lnobl ast oma
protein (Rb)chadigomseHSPO0Indgeihebeavittl itehdrdoiguRARie eBdoglasatic.re- 1995; Chen

o 15 ticulum, GRP94, plays a role in the cell balance for ensuring the stability of
the conformation and maturing of various client key proteins. These can be
divided into three groups: receptors for steroid hormones, Ser/Thr or tyro-
sine kinases (for example ERBB2, RAF-1, CDK4 and LCK) and a collec-
tion of various proteins, such as, for example, mutated p53 or the catalytic

20 subunit of telomerase hTERT. Each of these proteins takes on a key role
in the regulation of physioclogical and biochemical processes of cells.
The preserved HSP90 family in humans consists of four genes, cytosolic
HSPS0«, 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, ERBB2 is a
30 specific client protein of GRP94 (Argon et al., 1999), while the type 1 re-
ceptor 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).
HSPQ0 is involved in a number of complex interactions with a large num-

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



al ., 1996). 35 HSP90 is involved in a nunber of conplex interactions with a

| arge num ber of client proteins and regulatory proteins (Smth, 2001 ).

Al t hough pre WD 2006/ 087077 PCP/ E P2096/ 090631 -4 cise nolecular details
have not y¥P2B¥ER'®Tarified, biochem cal experinents an8CTHTEY00E! ons with
the aid of X-ray crystallography in recenat years have increasingly been able
to deci pher details of the chaperone function 5 of HSP90 (Prodronou et al.,
1997; Stebbins et al., 1997). Accordingly, HSP90 is an ATP-dependent

mol ecul ar chaperone (Prodronmou et al, 1997), with dinmerisation being

i mport ant f orCiagPeigaylsr getads hane net wat beeotlarifige. bieshemical axpemestsmat i on of

ol ose cont act Jui ITesHEA Byl o Ty B ob e RrefRl e or mac i on-
(Prodronmou angaRerickeasii§if been bt HiSEBRe détahd bette dhpdrbnsfusdtizps of HSPI0

inhibitors to be discovered were benzoqui none 15 ansanycins with the

corrpoungs her 8 HPESA (Rregiampsl etalarh@Si7n Stehtigs et alal 1987)t Aecerdinglsi on of the

mthorne P o HoERls A TR ReP R LA hamsT C I RdREfo Qe W 25550 50 "
Later, a strongoAnhithldimeriahtiGebeiglishpoRiant RIFTS? had Rlydid T545\é biddirecbul te et

al ., 1998) and _in vivo in animal nodels (Supko et al., 1995). | mune
preci pi t at i onA&Rdepnie it thgdormakomal ateiomal dimat stirdetsra, e whittothedtw®s t hat

t he princi pal i smof action of gel ci.n invol yes bindin o HSP90
(Wi tesell et Ngﬁﬁﬂ%égma&%ﬁ(ﬁpg '%ﬁ&'ﬁ%ecg‘g&ggy%@é}ﬁ? a]'}?\ﬂi%fa?'?crgﬁt, & é ray
cryst al 1@gr apfivigcts inuieasonfi@veathoiod fbatowahddeamy gopogonpet es for  the ATP
binding site and inhibits the intrinsic ATPase activity of HSP90 (Prodronou

et al.. 1997; Panaretou et al., 1998). This prevents the fornma 30 tion of the
mul tinmeric 90 copplex. . with its property of functioning as chaperone for
client prot ﬁng&ﬁg%nlggwéw e, client proteins are de-

The first class of HSP90 inhibitors to be discovered were benzoquinone

15 ansamycins with the compounds 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).

20
Later, a strong antitumoural activity was demonstrated in vitro (Schulte et

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

Immune precipitation and investigations on affinity matrices then showed
that the principal mechanism of action of geldanamycin involves binding to
HSP90 (Whitesell et al., 1994; Schulte and Neckers, 1998). In addition,
X-ray crystallographic studies have shown that geldanamycin competes for
the ATP binding site and inhibits the intrinsic ATPase activity of HSP90

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

25

30 tion of the multimeric HSPS0 complex, with its property of functioning as

chaperone for client proteins. As a consequence, client proteins are de-

graded 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 cultures and



graded via the ubiquitin-proteasone pathway. The gel dananycin derivative 17-
al | yl am no-17- denet hoxygel dananycin 35 (17AAG showed an unchanged property
in the inhibition of HSP90, the degradation of client proteins and

anti t unour WP 2489 %y in cell cultures and WD 2006/ 08707 PCREP2 06090886/ 0110631
-5 in xenograft tumour nodels (Schulte eg.al, 1998; Kelland et al, 1999), but
had significantly |ower |iver cytotoxicity than gel dananycin (Page et all
1997). 17AAG is currently undergoing phase I/Il clinical trials. 5 Radicicol,
a macrocyclic antibiotic, |ikew se exhibited revision of the v-Src and

v- Ha- Ras- i ndufetenegrafytaneupmedstsy(Sehotte £t BE. J9I98s Kellangehal. d098).1but992: Zhao

et al, 1995). -G£l e i [[ns as a
concequence. ofesBUenHY SR AdRE EuepHEn Bl e ForpyBuR ThaBl st &l

crystal | ogr aph9g7)st 1AGSs Barensfhanteigddig prsiei/telinichkemisse 10 binds to the
N-term nal domain of HSP90 and i1 nhibits the intrinsic ATPase activity (Roe

et al., 1998) RaARidd LiideFoclit BRtIGBHERIKIEs ¥RRbiItES rdwisibAAMe bind to the
ATP bi ndli ng 15 site of the 'HSPO90 honol og DNA gyrase I n bacteria. The

counmarine, NowobiaodivwHalRasimdused mealopant phenetype mdifibestdasis (KRB0, i.e. to a
differ- ent site i 90 t han enzogyi phone- ans ci ns ,and ,radi ci col ,

whi ch bi nd oot b1 HB4 S Slod ok MASKEH (RRFIF e DS MR 20 The

i nhibition ofg; ﬁgﬁ&oﬁﬁné‘%%béé}%eﬁuéﬁéé"o?ﬂSF‘D(ﬂiﬁBfﬁ‘t‘i}%}%

{) ng%}dllarge number
of HSP90- dependent signal proteins (Marcu et al., S{Sh The degradati on of
si gnal protei "898} SrrayxayghibodERBBR, studies dewershosiry thaechdigcolgikewsse an HSP90

i nhi bit®® derjved.f ' ., PU3 5 (N I t d
i 11 or ont i at 1 BHOR 0 P NCETEMTRL doman £ MRS wed i Be B 2061) 1spoo as

therapeutic tATBgke RUviBHRISL HE g cipation of HSPY0 in the regulation of
a |l arge nunber of '

Antibiotics of the coumarine type, as is known, bind to the ATP binding

15 site of the HSP90 homolog DNA gyrase in bacteria. The coumarine,
Novobiocin, binds to the carboxy-terminal end of HSP30, i.e. to a differ-
ent site in HSP90 than the benzoquinone-ansamycins and radicicol,
which bind to the N-terminal end of HSP90 (Marcu et al., 2000b).

20 The inhibition of HSPS0 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-
strated using PU3, an HSPS0 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 have crucial importance in the phenotype of a
tumour, and the discovery that certain natural products exert their biologi-

35 cal effect through inhibition of the activity of HSP30, HSP90 is currently



signal | i ng pat hways whi ch have crucial inportance in the phenotype of a
tunour, and the discovery that certain natural products exert their biol ogi
35 cal effect through inhibition of the activity of HSP90, HSP90 is currently
VWAD 2006/ 0B 7FPPIOABETT7I P20061000031 -6 being tested as a REVHEIP2008¥81 f or t he
devel opment of a tunour therapeutic agemgt- (Neckers et al., 1999). The

princi pal nmechani sm of action of gel dananycin, 17AAG and radicicol 5

i ncludes the inhibition of the binding of ATP to the ATP binding site at the
N-term nal end of the protein and the resultant inhibition of the intrinsic
ATPase acti vi bgingftesisHoms 4 sesel thrgetdanting! devalvpdenhefia titmalr, thel@gutic St ebbi ns

et al., 1997, Pan tou et al ., 98). Inhibition of the ATPase ac- tivity of
HSP90 prevent gg?rﬂtg(ri\feégﬂﬁ ?tréntwg#?'co-chaperones and favours the 10 fornmation

of an HSP90 het eroconpl ex, whjch causes client proteins.to undergo
degr adat i on vi?getpr‘i@clﬁ’&' g PRI BFQQ%I@F%%!FﬁG%yW@eé?S‘M’ aé‘)@-ragfﬁg?%l, Neckers

et a .. 519990 irfeldetfleGhhiBhion 1904 binthify bf AFPNBIhe ATH HIRAHg sfut thett 11 HSPIO
sult

inhibitérs re s in selective degradation of inportant protel ns having
fundament al i Mptermarad enfiaf tipe postemesnd theressitast ihhipitan 6f-theriatrineir, regul ati on

of the cell ¢ e and apopiosis. These processes are frequen der egul at ed
in tunours (sBérapEracly f@%Pﬁgs({sgﬁnfo&examp?e,ﬂy@g)'o_mo%\ﬁt él{{t?éé{;i ve rational e

for the devel apipmjihs 8{ aﬁmdd?hidﬁn%?étﬁﬁ‘;et'é?SP?ggéf lﬁrﬁ]@‘ﬁioﬁ%f%éhﬁ%e

t unour -t herapeuti ¢ action can be ac ved’ by simul'taneous deg- Fadation of a

plurality of pvibtef HSP8Dipcbverts tias saxrudmedt of tdchhpertonasandf favowed theenot ype.

| n det ailD, th&rpre_sent i nvention relates to conmpounds which inhibit, regul ate
nod

25 and/ or Tadiopspan, He6 90 d1RlerScOMBRX. WHiIGh CRUSRY ;l@tpﬁ@g@%@m pounds,
o enser™ RocinielodBsag eRthe dRuIC LSRN RIa I g et
hepatitis B (HépmMied@dREt al. ntAfte Kalippdes @il ono89). Mhartsgdtarens of tumour
cells with HSP30 inhibitors results in selective degradation of important
15 proteins having fundamental importance for processes such as cell prohf-
eration, regulation of the cell cycle and apoptosis. These processes are
frequently deregulated in tumours (see, for example, Hostein et al., 2001).
An attractive rationale for the development of an inhibitor of HSP90 is that
20 a strong tumour-therapeutic action can be achieved by simultaneous deg-
radation of a plurality of proteins which are associated with the trans-

formed phenotype.

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

25 and/or modulate HSP90, to compositions which comprise these com-
pounds, and to methods for the use thereof for the treatment of HSP90-in-
duced diseases, such as tumour diseases, viral diseases, such as, for ex-
ample, hepatitis B (Waxman, 2002); immune suppression in transplants

30 (Bijimakers, 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-
ease; cystic fibrosis (Fuller, 2000); diseases associated with angiocgenesis

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

nopathy, haemangiomas, endometriosis and tumour angiogenesis; infec-



30 (Bijl mkers, 2000 and Yorgin. 2000); inflanmmation-induced di seases

(Bucci, 2000), such as rheumatoid arthritis, asthma, nmultiple sclerosis, type
1 di abetes, |upus erythenatosus, psoriasis and inflamuatory bowel dis- ease;
cystic fi bWOSIE/BHI7] er, 2000); di seases associ ated wi t hramgirageesss 35
(Hur, 2002 and Kurebayashi, 2001 ), suchvas, for exanple, diabetic reti-
nopat hy, haenmangi onas, endonetriosis and tunour angi ogenesis; infec WO

2006/ 087077 PCT/ EP2006/ 000631 -7 tious di seases; autoi mune di seases;

i schaem a; pronotion of nerve regeneration (Rosen et al., WO 02/09696;
Degranco et alious heeg9¢s masmmand djseidSes; i8di0adTia; Bigmofiomhobdgenet i ¢ di seases,

h , f I 5 I d SLt tem I o hosi
of Cthe T iver, FRBBraon dfeaeh i TP DURE D aardes B o ahib sty oS! ®
fibrosis (Streplous WO AP6n2EAT) bidhendi@abhas BUeR Heldianige! he use of

the conmpounds according to the invéntion for the protection of normal cells
agai nst _t oxi cstlgraseumed pblymy@siise systaeviapypusaniorhosistdfdhedivel, kethideases where

o b el B 0% RS B e BB SBhRsron o "
Al zheimer's (@ydtoepa1d4m Ml . Cenet., 10, 1307, 2001; Tratzelt et al.,

Proc. Nat. Acad. Sci., 92, 2944, 15 1995; Wnkl hofer et al., J. Biol. Chem,
276, 45160, 20be)nventioo BiseEtatesdedios ubeof the compoongeandsrdmgita the use

thereof for the tr t of P94 ( honpl . f HSP90) - i nduced
i seases, _suchvaRio] 0r Firieaiane NaHER B RECEIR e BaL (SO nol udes &
sarcomal0r cagkematherpp @i BahedisklinMiddiR edhite Gttt iongtedt fdidiRgosar cona,

myxosarcoma, |iposarconma, chondrosarcoma, osteogenic sarcoma, chofdons,
angi osar - con@l, aggiegaheh i3 ariooiwal caysadfemgi, ssiah @sntqr example, scrapie,

| & bsar com, - Prefas kel iase B AR P e A pa e e o TeEn T b cast
cancer, ovari@gndp ¢ANERI7 V0ASTRiteeIEBNEETProzdNAIOMS £ Hdi., 02r soapma, basal
cell carcinoma, adenocarcinomg, syringocarcinona, sebaceous gl and carci noma,
papi | | apy 1995; Winklhofer et al., J. Biol. Chem., 276, 45160, 2001}. WO 01/72779
describes purine compounds and the use thereof for the treatment of
GRP94 (homologue or paralogue of HSP90)-induced diseases, such as
tumour diseases, where the cancerous tissue includes a sarcoma or carci-
noma selected from the group consisting of fibrosarcoma, myxosarcoma,
20 liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosar-
coma, endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosar-
coma, synovioma, mesothelioma, Ewing’s tumour, leiosarcoma, rhabdo-
myosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian
25 cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, syringocarcinoma, sebaceous gland carcinoma, papiliary
carcinoma, papillary adenocarcinomas, cystadenocarcinomas, bone mar-
row carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,
30 bile duct carcinoma, choriocarcinoma, seminoma, embryonic carcinoma,
Wilm's tumour, cervical cancer, testicular tumour, lung carcinoma, small-
cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma,
astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, pin-
ealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,

35 _ _
meningioma, melanoma, neuroblastoma, retinoblastoma, leukaemia, lym-



carcinoma, papillary adenocarci nomas, cystadenocarci nomas, bone mar- row
carci noma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, 30 bile
duct carci noma, choriocarcinoma, sem noma, enbryonic carcinoma. WIlms
tunmour, cey Qg@bm%%gcerz testicular tumour, |ung carcipoggTw% )l oG El 1 Tung
carci noma, Dbla q8y carcinoma, epithelial carcinoma, glioma, a f#%éy&ona,
medul | obl ast omm, crani opharyngi oma, epen8@ynoma, pin- eal oma,
haemangi obl ast ona, acoustic neurona, oligodendroglioma, 35 neningi ona,

mel anonma, neurobl astoma, retinoblastoma, |eukaem a, |ym WD 20116/ 087077

13CT/ F P2006/ 000631 -8 pho mul tiple myel oma | denstrom s
macr ogl obul i NRAAPE: W&'%‘gyﬁd@ﬁawél%%%%&; %?érR\é\ﬁ)QUﬁ@?e@fa and heA¥¥ds in
Mol ecul ar MediékdiR®ised@k. 10 No. 6 June 2004, 5 describe therapeutic and

di agnostic apEI i cations of HSP90 activation, inter alia for the treatnent of
di seases of tAeKaeal ehpl ireltends isydoleaulandlasticineavdi d0d¥e B dunelRf84dses. The

identificatiop of small conpounds which specif.ical inhi bit, .regulate 10
and/ or godul HESqEE e[asoqﬂg@gﬁotﬁag%éicr%tﬁq%ga A ghmépﬁ%oqcntvﬁgo’b’rg’@@nt
invention. |tahakrieefebfHBgt sfthieddtd GFARBREAREI AErvbDS shfefibadlofand sal t's
thereof 15 have very val uabl e pharnmacol ogi cal propertiés while being well
tol erated. |¢argivesculbadisephey. exhi bit HSP90-i nhi biting properties. The

present invention therefore relates to conpounds of the formula |I as
medi canment s and/ or medi canment active ingredients in the treatnment 20 and/ or

prophyl axi s ofhé Rerimtatich seawas c@%mdgh%iéﬁgﬁééifiéarmﬁHM§ rfulatehe formula
| for the preparation of a pharmaceutical for the treatnent and/or
prophyl?ﬂﬁi s oand/pemogiuthtdilbeiRa8e s thetefars desioalzle pndcars aint of thehpressestit - nent  of
the sai d diseases,.which conprises the adm nistration of one or 25 nore
conpounds of lpﬂgntﬂ?ﬂ'rrul alto a patient in need of such an adm ni -

it has been found that the compounds of the formula | and salts thereof
15 have very valuable pharmacological properties while being well tolerated.

In particular, they exhibit HSP90-inhibiting properties.

The present invention therefore relates to compounds of the formula | as
medicaments and/or medicament active ingredients in the treatment
20 and/or prophylaxis of the said diseases and to the use of compounds of
the formula | for the preparation of a pharmaceutical for the treatment
and/or prophylaxis of the said diseases and also to a process for the treat-
ment of the said diseases which comprises the administration of one or
25 more compounds of the formula | to a patient in need of such an admini-

stration.

The host or patient may belong to any mammal species, for example a
30 primate species, particularly humans; rodents, including mice, rats and

hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of in-

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

treatment of a human disease.
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stration. The host or patient may belong to any mammal species, for exanple a
30 primate species, particularly humans; rodents, including n1 ce rats and

hansters; its; horses, cows, dogs, cats, etc. Animal nod
t er est forwg)bzgg‘%’?s%ﬂtal i nvestigations, where they provi 35”5'%%@“"’?& the

treatment of a human disease. 35 WD 2006R087077 PCT/ E112006/ 000631 -9- PRICR
ART WD 2005/ 00300 Al describes other triazole derivatives as HSP90 i nhi bi -
tors. 5 WD 00/53169 descri bes HSP90 i nhibition with courmarine or a coumari ne
derivative. V\E ?&épgé?_% A2 di scl oses HSP90-i nhi biting zearal anol

derivatives. TR i nhibiting pyrazole derivatives which are substituted
by an aromatic radical in the 3- or 5-position are disclosed in WO

2004/ 050087 Al and WD 2004/056782 Al. WD 03/055860 Al descri bes

3, 4-di ar yl pyr dvOI128005430 380PR0 destrite s other tridzoldPderivetivee rdsvds Pgesnthibvi ng

HSP90- i nhi bi tl ng properties are disclosed in W 02/36075 A2. WD 01/72779
descri b s purtH® conmpounds and the use thereof for the 20 treatnent of GRP94
(honol ogue or paral ogue of HSP90)-i nduced di s- eases, such as tunour

di seases, where the cancerous tissue includes a sarcona or carcinona

sel ected fromNOO0BIED dessibesiHGPO0 ifhibitios avithormimarine os arcoarmearine
|'i posar cona, hondrosarcoma ost eogeni ¢ sarcoma, chor- doma, angi osarcong,
endot hel i osar €8t 'VPyrrphangl osarcoma, |ynph 25 angi oendot hel i osar comm,

synovi ome, - negah el A1Eu3 Ewd%&setsqqu@o ihFbRngSRFAR0l ddRAEY osar com,
col on carci nonm, pancreatic cancer r east cer ovarian cancer, prostate
cancer, 19quanblﬁs§’%)e|hhlmtmg:pyrazale deatives WhICh are substituted by an aromatlc
radical in the 3- or 5-position are disclosed in WO 2004/050087 A1 and
WO 2004/056782 A1.
WO 03/055860 A1 describes 3 4-diarylpyrazoles as HSP90 inhibitors.
15 Purine derivatives having HSP90-inhibiting properties are disclosed in

WO 02/36075 A2.

WO 01/72779 describes purine compounds and the use thereof for the

20 treatment of GRP94 (homologue or paralogue of HSP90)-induced dis-
eases, such as tumour diseases, where the cancerous tissue includes a
sarcoma or carcinoma selected from the group consisting of fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chor-
doma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymph-

25 angioendotheliosarcoma, 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, syringoecarcinoma, 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 . _
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cell carcinoma, adenocarcinoma, syringocarcinonma, sebaceous gland car 30
cinoma, papillary carcinoma, papillary adenocarci nomas, cystadeno-

carci nomas, bone marrow carci noma, bronchogenic carcinoma, renal cel

car ci noma, WRIYBHY bile duct carcinoma, choriocarci nom&CTEATKHIRY,!
enbryoni c carcinoma, WIlms tunour, cervi®al cancer, testicular tunour, |ung
carcinoma, small-cell lung carcinoma, bladder carcinoma, epithelial 35
carcinoma, glioma, astrocytom, nedulloblastonma, craniopharyngi oma, WO

21) 06/ 087077 PCP/ RP2006/ 000631 -10 ependynonma. pineal oma, haenangi obl ast onma,
acousti ¢ neur BRANAMNPHE. PHERRBE ﬁ’Qﬁfﬁ?n%@glﬁﬁrﬁﬁa?CQ@ﬂIQHWQmﬁeGI‘%l ast om,

retinobl asto 1 - 0 i I , I m s

macr ogl obul i ?B%Q%Hr%%ﬂg%%g}%@év%%aﬁe%%gs@éﬁr‘g’%t%7%§)ﬂﬁ%ﬁﬁgr nor e

di scl oses t heleukeaenfia tipmphonizo undtpleenyeioned Waldensiromfsomathgyldls@at ment  of
viral diseases, where the viral pathogen is se- |lected fromthe group

consi sting of NARMKA Abd Heaypshain (ﬂé%%?(qti s type B, hepa 10 titis type C,

i nfluenZa, varicella, adenovirus, herpes sinplex type I (HSV-1), herpes
sinplex type Il (HSV-11), cattle plague, rhinovirus, echovirus, rota- virus,

respiratory sWOYII/A2779 furthe(moké disphpektherge oithe pampvavis usentyied-
megal ovi rus, equinovirus, arbovirus. huntavirus, Coxsackie virus, nunps 15
virus, measl efapeinger thebeatmentiaf yyal diseasesiwhese the Maa RHR0aRE $&i ency

virus type | \V i LGLENC i (Y I -11). WO
01/ 72779 furt e#e%ﬁé%gé}?gégob@ﬁgg?hkg%ﬁe% %8%%3%&’5‘%%%3{#%‘%25&’% her ei n
for GRPIB nodufiatyperc, neeszd harioolh icedvipi 9l ivgheakinGiB4yRet (HOVL) Vi ty
causes an imune reaction in an individual, protein transport fromthe

endopl asmat i c hPEREsIN@EX eedVSV1ih oeathy pladus) éIIIIBQVI(:USsﬁCB%I,TU%é@tﬁr- ery from

where the o o4l Fereretaop0 R Tibars vl bR ERR s WA AREEC e or ter
associ ated W hegdievingt eduipboires, mrbodNE Bluhtd\vird8) Chrs Ao PIras Malimps
15 virus, measles virus, rubella virus, polio virus, human immunodeficiency
virus type | (HIV-1) and human immunodeficiency virus type 11 (HIV-I1).
WO 01/72779 furthermore describes the use of the compounds mentioned
therein for GRP94 modulation, where the modulated biological GRP94 ac-
tivity causes an immune reaction in an individual, protein transport from
20 the endoplasmatic reticulum, recovery from hypoxic/anoxic stress, recov-
ery from malnutrition, recovery from heat stress, or combinations thereof,
and/or where the disorder is a type of cancer, an infectious disease, a dis-
order associated with disrupted protein transport from the endoplasmatic
25 reticulum, a disorder associated with ischaemia/reperfusion, or combina-
tions thereof, where the disorder associated with ischaemia/reperfusion is
a consequence of cardiac arrest, asystolia and delayed ventricular ar-
rhythmia, heart operation, cardiopulmonary bypass operation, organ trans-
30 plant, spinal cord trauma, head trauma, stroke, thromboembolic stroke,
haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemis,
status epilepticus, an epileptic fit, anxiety, schizophrenia, a neurodegen-
erative disorder, Alzheimer's disease, Huntington's disease, amyotrophic

lateral sclerosis (ALS) or neonatal stress.
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25 reticulum a disorder associated with ischaem a/reperfusion, or conbina-
tions thereof, where the disorder associated with ischaem a/reperfusion is a
consequence of cardiac arrest, asystolia and del ayed ventricul ar ar-

rhyt hmi a, WE&K006/3&F7at i on, cardiopulnnnary bypass oper at P6R/EPGIARBE ans 30
pl ant, spinal cord trauma, head trauns,. $froke, thronboenbolic stroke,
haenorrhagi c stroke, cerebral vasospasm hypotonia, hypoglycaem a, status
epi |l epticus, an epileptic fit, anxiety, schizophrenia, a neurodegen- erative
di sorder, Al zheiner's disease, Huntington' s di sease. anyotrophic |ateral

scl erosi s (ALBWady, W@)@éﬁéa?@td@@gnbe%ha/@se@@en@gfﬁ@wve aneuntef B2006/ 00063

-11 Finally, 12779 de bes use effective anmount of a GRP94
o ot ef n modul T BRI EIERL IO bR PR oad e A S AR gy
subsequent ce|rgh §Ub§&ﬁféﬁt@@llt§l9r ﬁé’bdt@ﬁh@%'ﬁ'@cﬁée?ﬁi% dté‘teﬁntdﬁs%lm%sﬁietnﬂ in an

i ndi vidual, by treatnent of the cells at the tissue site with the GRP94 5

pr ot ei nsm)dul anondividuel, dyrtraatment hfathemlé; aidhe tibsye bite withitbe(GRPA¢r eased to
such anvextent that a su uent actign.to an ischaem ¢ state is
changed, -wher AR RSB e REL N CREE GV 1 S B ERRS B o con.

sequence of caneh af e&térﬂ&hat @§M§éédue®t@emnge}e@cﬂan\f@%hns&»deaﬁ;cagtéﬂémghma 10
heart operation, cardi opul nonary bypass operation, organ transplant, spi- nal

cord traumm, heargad aheie tee suh&equemtaﬂﬁb@enholcoodmono&erefammhe ¢Mg| c

stroke, cerebral vasos ni a, hy cae | epti cus,
an epil eptic PPAUELRS ecfeﬂfmagc%f)e?gp?ﬁyé‘m“g g’ﬁﬂé@?’%‘?&ﬁ@“ ?&H%‘V@"@ ‘%5 order,
Al zhei mab' s dhsgAsperdiiti, ICBEJiGNIIdNapE S ?@as%&%h@ﬁ%r@ah%a@ﬁ%ﬁarﬁcé;ﬂ rosis
(ALS) or neonatal stress, or where the tissue site is the donor tissue for a
transpl ant. Thal @cpddra‘urnathemlstrmnan sineke, itaspbarsbelibetrawriiaeamadrons of the
HSPO90 20 i nhi,bi tor e danabny n with other nedi carrept act.iv {ngr edi ents:

rhagic stroke, cere vasospasm, hypotonia, hypoglycaemia, status’epi-

lepticus, an epileptic fit, anxiety, schizophrenia, a neurodegenerative dis-

15 order, Alzheimer's disease, Huntington's disease, amyotrophic lateral scle-
rosis (ALS) or neonatal stress, or where the tissue site is the donor tissue

for a transplant.

The specifications mentioned below describe combinations of the HSPS0

20 inhibitor geldanamycin with other medicament active ingredients:
WO 2004/108080 A2, WO 2005/002506 A2, WO 2005/000211 A2,
WO 2005/000212 A2, WO 2005/000213 A2, WO 2005/000214 A2,
WO 2005/000314 A1,

25
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WD 2004/ 108080 A2, WD 2005/ 002506 A2, WD 2005/000211 A2, WD 2005/000212 A2,
WD 2005/ 000213 A2, WD 2005/000214 A2, WD 2005/000314 Al. 25 30 35 WO
2006/ 087077 PCT/ E P2006/ 000631 -12- Further literature: on Y and Si nen
BB. 1999 "WOWA083H7ER chaperone with protein and pepti (!TéTHi RAgflogLo3t
properties”, Semn. Cell Dev. Biol., Val1210, pp. 495-505. 5 Bijlmkers

M JJE, Marsh M 2000 "Hsp90 is essential for the synthesis and subsequent
menbrane associ ati on, but not the maintenance, of the Src- kinase p56lck",
Mol. Biol. Cell, Vol. 11(5), pp. 1585-1595. 10 Bucci M Roviezzo F; Ccala C
Sessa WC, CirFnohe lieegore:Geddananycin, an inhibitor of heat shock protein

o0, (FE80) el e kS he BT IEHSH 6P RO SV SRR oo

131(1), pp. 1Bepfide bndi] pRIpRSICN SSRIM FOET DA @i&;@ngo|2103@?11195’$05,2003
0

"Filter bi nd| ng assay for the gel dananycin-heat shock protein 90
|nteract| on", Analytical Bic- chem, Vol. 317, pp 40- 46 20 Chen G F, Chen Y,

AN AR YW R T P S R A
7195 i e o, S s 50
Sepp- Lozenzi nkinase @bélakosMal. Riol20edl, Val. 9iéh)l ppol &8241898esi gned to bind to the
adeni ne
10 Bucci M; Roviezzo F; Cicala C; Sessa WC, Cirino G. 2000 “Geldanamycin,
an inhibitor of heat shock protein 90 (Hsp90) mediated signal transduction
has anti-inflammatory effects and interacts with glucocorticoid receptor in
vivo”, Brit. J. Pharmacol., Vol. 131(1), pp. 13-16.
15
Carreras CW, Schirmer A, Zhong Z, Santi VS. 2003 “Filter binding assay
for the geldanamycin-heat shock protein 90 interaction”, Analytical Bio-
chem., Vol. 317, pp 40-46.
20
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Biol., Vol. 16, pp. 4691-4699.
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Chiosis G, Timaul MN, Lucas B, Munster PN, Zheng FF, Sepp-Lozenzino
L and Rosen N. 2001 “A small molecule designed to bind to the adenine
nucleotide pocket of HSP90 causes Her2 degradation and the growth

30 arrest and differentiation of breast cancer cells”, Chem. Biol., Vol. 8,

pp. 289-299.

Chiosis G, Lucas B, Shtil A, Huezo H, Rosen N 2002 “Development of a

35 purine-scaffold novel class of HSP90 binders that inhibit the proliferation of



nucl eoti de pocket of HSP90 causes Her2 degradation and the growth 30 arrest
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proteins have a role in breast cancer?", But. J. Cancer, Vol. 74, pp.
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15 benzyl oxy, SH, S(O nCH3, SO2NH2, Hal, CF3 or CH3, R2, R3 each,

i ndependently of one another, denote H, Hal, CN, NO2, A Ak, (CH2)nAr,
(CH2),Het. COOH, COOA, COQAr, COOHet, CONH2, CONHA, CONAA' , CONHAr, CONAAr,
20 CON( Ar )¥0 2000[BFH8F , CON(Het )2, NH2, NHA, NHAr, NHHet, PQIKEP2000pHOGN, NACQOA' ,
NHCOAr, NHCOHet, NHCOOA, NHCOOAr, NHCOGdet, NHCONHA, NHCONHAr,  NHCONHHet ,
OH, OA QAr, OHet, SH, S(OmMm, S(ONMAr, S(OnmHet, SO2NH2, SO2NHA, SO2NAA',
SO2NHAr, 25 SO2NAAr, SO2NHHet, SO2NAHet, SO2NA-benzyl, SO2N(Ar)2 or
SO2N(Het)2, R4, R5, R6 each, independently of one another, denote H Hal, CN,
N2, A, Al k,SUMMARX OF THRINVENTICEOH, CO0A, COOAr, 30 COOHet, CONH2,
CONHA, CONAA', CONHAr, CONAAr, CON(Ar)2, CONHHet, CON(Het)2, NH2, NHA, NHAr,
NHHet, NAA', NHCOA, NHCONH2, NACOA' , NHCO(CH2)"Ar, NHCOHet, NHCOOA,
NHCOOAr ,  NHCOGWE tryve NEISIPNE At e 3 Wﬁﬁf h@%\}lﬁl]—@, OH, QA O(CHZ)OHet
O(CHZ)ONHZ Q( CH2) OCN, CQAr, SH, S(O)rrA S(O%,I,,Ar WD 2006/ 087077 PCT/ E
P2006/ 000631 -20 S(O R, Het SOZNHZ SO2NHA, SO02NAA', SO2NHAr,  SO2ZNAAr,
SO2NHHe? | SO2N(Ar) 2 or SOZN( )2, R 4 and R5 toget her al so denote OCH20,
OCH2CH20, - CH=CH CH=CHR' N+ CH or CH=CH-NH, 5 Y denotes OH or SH, A A
each, independently of oke another, den®te unbranched or branched al kyl

having 1-10 C atons, in RS t r three CH2 groups may be repl aced
by 0, S, SO SO, NH, 10 d/ or (agl- groulps and/or, in addition, 1-5
H
10 HO f N R4
N.. /)\Y
N
in which
R’ denotes OH, OCHs, OCF3, OCHF,, OBzl, OAc, p-methoxy-
15 benzyloxy, SH, S(0),,CHs, SO,NH,, Hal, CF; or CHs,
R* R® each, independently of one another, dencte H, Hal, CN, NO.,

A, Alk, (CH2)-Ar, (CH2).Het, COOH, COOA, COOA,
COOHet, CONH,, CONHA, CONAA’, CONHAr, CONAAT,
CON(Ar),, CONHHet, CON(Het),, NH,, NHA NHAr, NHHet,

20 NAA’, NHCOA, NACOA’, NHCOAr, NHCOHet, NHCOOA,
NHCOOAr, NHCOOHet, NHCONHA, NHCONHA,
NHCONHHet, OH, OA, OAr, OHet, SH, S(O)mA, S(O)mAr,
S(O)mHet, SO:NH,, SONHA, SONAA’, SO;NHAT,

25

SO;NAAr, SO,NHHet, SO;NAHet, SO;NA-benzyl, SO,N(Ar);
or SO;N(Het),,
R’ R’ R® each, independently of one another, denote H, Hal, CN, NO;,
A, Alk, (CHy) AT, (CH2)Het, COOH, COOA, COOArr,
30 COOHet, CONH,, CONHA, CONAA’, CONHAr, CONAAr,
CON(Ar);, CONHHet, CON(Het),, NH,, NHA, NHAr, NHHet,
NAA’, NHCOA, NHCONH,, NACOA', NHCO(CHz},Ar,
NHCOHet, NHCOOA, NHCOOAr, NHCOOHet, NHCONHA,
NHCONHAr, NHCONHHet, OH, OA, O(CHz) Het,
O(CH2)oNH2, O(CH2)o,CN, OAr, OHet, SH, S(O)nA, S(O)mAT,

35



atonms may be replaced by F, A, Br and/or R7, Alk or cyclic alkyl having 3-7
C atons, A and A together also denote an al kyl ene chain having 2, 3, 4. 5 or
6 15 C atom; in which one CH2 group may be replaced by 0, S, SO SO2, NH,
NRS, NCORSVORIRBIWER. Al k denotes al kenyl having 2-6 C atGHEPZ0EMeHot es
COORJ, CONRJR10, NRJR10, NHCOR9, NHCOOR2( -20 or OR9. R8 denotes cycl oal kyl
having 3-7 C atons, cycl oal kyl al kyl ene having 4-10 C atons, Al Kk or
unbranched or branched al kyl having 1-6 C atom; in which 25 one, two or
three CH2 groups nmay be repl aced by O, 802 NH and/or. in addition,
1-5 H atons may be repl¥EedHely SG /SQzl\ttﬂA 8NRAD SQeMHAT ndependent Iy of

one anot her, denote H which 1-3 CH2
groups may be repl aced%:g/zW’gﬁ&m@O%%M &l@gwgteménd/or, in addition,
1-5 H atoms RfeandR’r epdbguther Sgofemntd OCHIO, B3 HaaH,Bl T Heget-ei=@Hso denot e

an al kyl ene chai n havi gﬂ_|2, 3, 4. 5 or 6 35 C atons, in which one CH2 group
may bez,goepl aced by 0, t5CH@r CHECHNRY, NCORS or NCOORS, WD 2006/ 087077

PCT/ RP2006/ 00631 -21 e enyl, naphthyl or biphenyl, each of which
i S unsub- st?Y?ut ed or dABS%%r@h&oéfmtrlsubstltut ed by Hal, A OR', N(R")2,

NC2, CN phemylA” CON( Rehgh, iNBepdndémily oﬂ\éﬁl&ﬁﬁ&tﬂe} 2erfd: SRBANERR or SCN(R') 2
S(O) A -[CR" )2]n-COX" and/or -JC(R1 )2]p COOR', Het denotes a nono-
or bicyclic saturated, birdiadalkddayingid0 C atoms, in which one, two or

three CH, groups may be replaced by O, S, SO, SO, NH,
10 NR?® and/or by -CH=CH- groups and/or, in addition, 1-5 H
atoms may be replaced by F, CI, Br and/or R’,
Alk or cyclic alkyl having 3-7 C atoms,
Aand A together also denote an alkylene chain having2, 3,4, 50r6
15 C atoms, in which one CH, group may be replaced by O, S,
SO, SO;, NH, NR® NCOR?® or NCOOR®,
Alk denotes alkenyl having 2-6 C atoms,
R’ denotes COOR®, CONRR™®, NR°R'® NHCOR®, NHCOOR®
20 or OR®,
R® denotes cycloalkyl having 3-7 C atoms,
cycloalkylalkylene having 4-10 C atoms,
Alk or
unbranched or branched alky! having 1-6 C atoms, in which
25 one, two or three CH; groups may be replaced by O, S, SO,
SO;, NH and/or, in addition, 1-5 H atoms may be replaced by
F and/or CI,
R® R each, independently of one another, denote H or alkyl having
30 1-5 C atoms, in which 1-3 CH, groups may be replaced by O,
S, SO, SO,, NH, NMe or NEt and/or, in addition, 1-5 H atoms
may be replaced by F and/or Cl,
R®and R" together also denote an alkylene chain having 2, 3, 4, 5 0r 6
C atoms, in which one CH; group may be replaced by O, S,

SO, SO,, NH, NR®, NCOR® or NCOOR®,

35



matic heterocycle having 1 to 4 N, 0 and/or S atons, which 10 nmay be nono-,
di- or trisubstituted by Hal, A OR', N(R')2. NO2, CN, COOR', CON(R") 2,
NR'COA, NRL11SO02A, COR', SO2NR', S(OmA, =S, =NR' and/or =0 (carbonyl
oxygen), ‘RO2¥A818s H or A 15 Hal denotes F, O, Br orP¢T/EPHIgMeiles 0, 1
or 2, n denotes 0, 1, 2, 3 or 4, o dengtles 1, 2 or 3 and pharmaceutically
usabl e derivatives, salts, solvates, tautoners and 20 stereoisoners thereof,
including mxtures thereof in all ratios, where conpounds selected fromthe
group 5-(2,4-di hydroxyphenyl)-4-(naphth-1-yl)-4H1,2,4-triazol e-3-thiol,

5- (2. 4- di hydrxyphenyl )CE‘AILOQGZSWEQ | parhyhordtiphey! eaah eizeihish 3s uhsah-, 25

5-(2, 4-di hydr oxyphenyl ) 4-.(2, 5-di net hoxy)-4H triazplg-3+thiol, are
excepted. The discl ai néﬁ'ﬁftéﬁg?gg&{gg ahg}(&h%{}aﬁ%{lﬁ?‘iggl%ﬁdgrﬁv t'i ves which are
30 described in WO 200H@1030Q009nCRapRery; COM(R'NYERRI @oAel ates to the
conpounds of the fornula ). and I'ts thereof and to a process for the

preparation of corrpound%R(;fCQTh‘n(e!RSl Jor NE é@z@?ﬁ@&or&@ﬂﬂﬁﬂdz(ﬁ@}m\,l- 14 and
har naceuti cal |l y usabl e ivatd l,; vates, salts, tautoners and
: h G NE S8R 3Rty

st ereoi soners thereof, at a) a conpound of the formula 11
WD 2006/ 087077 PCl 4: 11@@@@7&‘05}@@@@0?2)2- R R4AaRR R RB~JR 51 H

Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1to 4 N, O and/or S atoms, which
10 may be mono-, di- or trisubstituted by Hal, A, OR" N(R”)z,
NO,, CN, COOR"" CON(R"),, NR'"COA, NR''SO,A, COR™,
SO:NR', S(0),A, =S, =NR'! and/or =O (carbonyl oxygen),

R" denotes H or A,

15 Hal denotes £, Cl, Bror |,
m denotes 0, 1 or 2,
n denotes 0,1, 2, 3 or 4,
0 denotes 1,2 0r3

and pharmaceutically usable derivatives, salts, solvates, tautomers and
20 stereoisomers thereof, including mixtures thereof in all ratios,
where compounds selected from the group
5-(2 4-dihydroxyphenyl)-4-(naphth-1-yl)-4H-1,2 4-triazole-3-thiol,
5-(2,4-dihydroxyphenyl}-4-(2-methylphenyl)-4H-1,2 4-triazole-3-thiol,
25 5-(2,4-dihydroxyphenyl)-4-(2,5-dimethoxy)}-4H-1,2 4-triazole-3-thiol,

are excepted.

The disclaimer relates to the known triazole derivatives which are
30 described in WO 2005/000300 on page 24.

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

and to a process for the preparation of compounds of the formula |

according to Claims 1-14 and pharmaceutically usable derivatives, sol-
3 vates, salts, tautomers and stereoisomers thereof, characterised in that

a) acompound of the formula I!



I Q& N, N -12 in which 10 Rl, R2, R3, R4, R5 and R6 have the neani ngs
indicated in Claiml, where NH2 and/or OH groups are in protected form and
Z denotes a hydroxyl -protecting group, 15 is reacted with a conpound of the
formula Il Y 20 N~ INN N in which Y denotes 0 or S, 25 and the

prot ecti ngvg9RHe¥8703f e subsequently renoved, or 30 b) a RoWpBIHEIWP3}t he
formula IV 35 WD 2006/ 087077 PCT/ EP2006/2000631 -23- -2 RB OIV R NNH 5
-04H OH in which R, R2 and R3 have the neanings indicated in daim1l, 10
is reacted with a conpound of the formula V. RA RS 151 V \%Rs

R2 RY ke
R' R?
RG
5 N
 H I
N
0Z S\,
in which
10 R', R?% R® R* R®and R® have the meanings indicated in Claim 1,

where NH; and/or OH groups are in protected form, and

Z denotes a hydroxyl-protecting group,

15 is reacted with

a compound of the formula Ilf

//\N/U\N/\\ m

20 N N
N S N

inwhichY denotes O or S,

25
and the protecting groups are subsequently removed,
or

30 b) acompound of the formula IV

35



Y=C-N in which R4, R5 and R6 have the nmeanings indicated in aiml and 20
Y denotes Oor S, to give thiosem carbazide derivatives, and the Iatter are

subsequent | cyclised, 25 and/or in that one or nore radica B%Wé

R4, R5 andW%?‘ﬁ%S“%7a com pound of the formula | is (arR)T/EGHKGGPEY |nto one
or nore radical(s) RL, R2, R3, R4, R5-agd/or R6 30 by, for exanple, i)
reducing a nitro group to an amno group, 35 ii) hydrolysing an ester group
to a carboxyl group, WO 2006/087077 1'CT/6l' 2006/ 000631 -24 iii) converting
an amno group into an alkélated am ne by reductive amnation, iv)
converting an acid chlorid&intoRdn anmide, 5 and/or a base or acid of the
formula | is converted into\one/of |ts salts. The invention also relates to
t he hydrates and sol vates oD/ ¥dm poungig. sol vates of the conpounds are
taken to nmean adducti o i nert—410 sol vent nol ecul es onto the conpounds
which formowing to their |ve force. solvates are, for

exanpl nono- or di hydrates or 430 ates. 15 The conpounds of the

formula | according to the invenDHon nmay al so exist in the tautoneric form
of the formulala 20 RL Rz Rs ,Rs

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

10 is reacted with

a compound of the formula V

R4 RS
15
R® v
Y=C=N
in which R4, R® and R® have the meanings indicated in Claim 1 and

20 Y denotes O or S,

to give thiosemicarbazide derivatives, and the latter are subsequently

cyclised,
25

and/or in that one or more radical(s) R' R? R® R* R”and/or R® in a com-

pound of the formula | is (are) converted into one or more radical(s) R', R%,

RB, R4, R® and/or R®
30

by, for example,

i) reducing a nitro group to an amino group,

35 i)  bhydrolysing an ester group to a carboxyl group,



Rs la HONR4A 25 N, NfiY H Pharmaceutically usable derivatives are taken
to nmean, for exanple, the 30 salts of the conpounds according to the
invention and al so so-called pro- drug conpounds. Prodrug derivatives are
taken to YeEAROeOHPOUNds of the formula | which have beerCTHBRRODG/EHoIM t h, for
exanpl e, al kyl or acyl groups, sugars omgaligo- 35 peptides and which are
rapidly cleaved in the organismto give the effec- tive conpounds accordi ng
to the invention. W 2006/ 087077 PC P/ E112006/ 000631 -25 These al so i nclude
bi odegr adabl e pol yner derivatives of the conpounds according to the

| nvention, asij)desehidRidg dPAmMAER wnfd’arﬁ Alkylated Bhﬂﬁénby rééé@ti\@l' 67 (1995). 5

The expression effectlve anDunt ans the anount of I canment or
phar maceut i cal a@V@li®mgr edi ent whi ch causes a blologlcal or nedi cal
response which is sought or desired, for exanple, by a researcher or

physician in.a tissue, . syste huna 10 In addition, the
expr essi on tﬂer&ﬁ@ ?m@gl"’]’}/a&]ﬂﬁg&rrﬁéng’r@ﬁﬁm' freans an anmount whi ch,
compared with a correspondi ng subject who has not received this anount, has

the fol | ow NnGneRsYSe BHES 6f acidaFrtRY eerm@all i Boh Vel on8 @itk Raits prevent i on or
elimnation of a dis 15 ease, a disease picture, a disease state, a

conplaint, a disorder or of side effects or also the reduction in the
progress of i Sease | ai nt di so The ter erapeutically
effective ama)ruh%t 1f1v§rﬁtz%n- gﬁég%&g%gﬂ @fadr OSS%?t@ﬁ 0:; I% %?%’E't ive for
I ncr eaS1|On9 NQoimkis PEyFhtek aFitke bompdeihte re taddn to mean adductions of inert

solvent molecules onto the compounds which form owing to their mutual

attractive force. solvates are, for example, mono- or dihydrates or alcoho-

lates.

15 The compounds of the formula | according to the invention may also exist

in the tautomeric form of the formula la

20 R! R?

Ré
R3

| RS la

N
HO / R4
25 N. )QY
N

Pharmaceutically usable derivatives are taken to mean, for example, the
30 salts of the compounds according to the invention and also so-called pro-

drug compounds.

Prodrug derivatives are taken to mean compounds of the formula | which

have been modified with, for example, alkyl or acyl groups, sugars or oligo-

peptides and which are rapidly cleaved in the organism to give the effec-

35
tive compounds according to the invention.



The invention also relates to m xtures of the conpounds of the fornmula I
according to the invention for exanple m xtures of two di astereoners, for
exanple in the ra 1:1, 1.2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. 25 These

are parti cuP&P‘f"f)‘%‘V%f erably mxtures of stereoisoneric cBRPEEHYEO6H,, 5 |
radi cal s which occur nore than once, thé&&- nmeanings are independ- ent of one

anot her. 30 Above and below, the radicals and paraneters RL. R2. R3. R4, RS
and Rb have the neani ngs indi cated for the formula I, unless expressly

i ndi cated otherw se. %‘%fer ably denotes al ky B i s unbranched
(linear) or biRagRehalgo ”&‘F{Hde @53 adable polymer, dQB"VaGVe$° e eorppoydT at ons. A

A t f h I
"sopropyl - butalo SRS ﬁ“’eﬁgsﬁbé?aﬁ%%%%"%wéé B} P 3685 boossr - 26
or tert- butyIJ__LﬁtBél(h@ﬁEe) al so pentyl 1-. 2- or 3-nethylbutyl, 1,1- , 1, 2-

or 2,2-dinethyl propyl, 1-ethyl propyl, hexyl, - , 2- , 3- or 4- nethylpentyl,
1,1- 1,2- , 1,3-, 2,2-, 2,3- or 3,3-dinethylbutyl, 1- or 2-ethylbutyl,

1-ethyl?1 5 n?ﬁé'lékgfel‘%mbl& ”e#eiﬁ@!an‘%u'ﬁ?‘trm%ﬁ% ngo%ng‘o?a %edlaament or

1,2,2-trinethyl ver articu y preterably denotes al kyl
haV| ng 1, 2, marmacﬁuncal&cﬂveMQrmsuenpmmeduhgesea bidlogigailapyhedicabpr opyl ,
butyl, i sobutlyl , Sec- g entyl, hexyl, trifluoronethyl,

pent af | uor oet1%¢POB?E i" |sts,qu|g 08? %?'}%d for @Eﬁrﬂﬁ'@r Rp P €8PS Gbr omet hyI

di f1 uor omet hyl, I enotes cycl oal kyl. Cycl oal kyl
preferably de%ﬁ%giwgi%%g% ?yswgp%ﬁgbaﬁtoﬁ‘bﬁ%yrgl opentyl, cycl ohexyl or

cycl ohepfyl . A addithon aheexdemstc&s ‘tiéapentiballyesftactive ainkamt! nteawisran 2- 6 C
atons, such as, for exarTE vi ny|l or Propen yl . 15 Cycl oal kyl al kyl ene
denotes, for %‘%‘QH’N whicgy Wﬁ@ﬂ%ﬂ WER Ry FOTTRSR ”Qﬁ&wble@t‘ﬁ@q) hag\ef opent yI met hyl

f’rsogé‘il'goloe”t YieBb Y thisCarHEAAL RiSs BE TllowiRf bofeRleiRebenzyl, M5 denotes

improved healing treatment, healing, prevention or elimination of a dis-

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

The term "therapeutically effective amount” also encompasses the

20 amounts which are effective for increasing normal physiological function.
The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

25 These are particularly preferably mixtures of sterecisomeric compounds.

For all radicals which occur more than once, their meanings are independ-
ent of one another.

30 Above and below, the radicals and parameters R', R®, R®, R*, R” and R®
have the meanings indicated for the formula |, unless expressly indicated

otherwise.

A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2,3,4,5 6,7,8 9o0r 10 C atoms. A or A’ particularly preferably

35

denotes denotes methyl, ethyl, propyl, isopropy!, butyl, isobutyl, sec-butyl



R1 preferably denotes OH, OCH3 or SH, particularly preferably OH or OCH3,
furthernore al so OCF3 OCHF2. R2, R3 preferably each, independently of one
anot her, denote H, A, 0OA OH, cycloal kyl al kyl ene having 4-10 C at ons,
(CH2) " Ar, ‘%‘@QN&(W% SO2NHAr SO7NAA' , SO2NHA, sozNA[(CI&Wﬂg@]U?’“‘S@'NAHet,
SO02NA- benzyl CONHA, CONAA', CONHAr, CQ@gHHet, CONA-benzyl, CONA[ (CH2) 00A]
or CONAAr. 30 SOZNA[(CHZ)ONAZ] denotes, for exarrpl e, S CO\IA[(CI—|2)OOA]
denotes, for exanple, OON-0- 35 WO 2()06'087077 PCT/ E132006101631 -27 R2

parti cul arl y prefer abl¥ denotes H, Hal, A OH, cycl oal k | al kyl ene havi ng
4-10 C atons, Or(teﬁ shyutyl; Turtigsmere alsoome ), 1s@rw3 metiophetxl, 1. B2 NAF PCH2) ONAZ]

R SO SRR S, bR

R6 pr ef er abl &%ach 3 Qd@p@deﬁi B)B @ﬁﬁd@hﬁb@ﬁ@ﬂh@r 2- elmwmw I_hO(eé:lH[gJ;d Cl;I A,

COOH, COOA, NHCOA NH

O( CH2) 0%—1 OdlpethW'OPY‘NljizetBW %ﬂ@&'ﬁHQPVAﬂ 1]?00R4 %%d”l‘@“ﬁﬂ@@pﬁér al so denote
2

OCH20, N I r Y,
i ndependently 0o (8? orvg%ot Qlarly ehot e deﬁéte%nﬂkﬁ%a%m élP‘iéfd'é;?rgly denotes H,

Hal , A, QA %m%@é}%bthyﬂﬁd@@%ro@ Cﬂt‘dﬂ}@@&bumrsed\bﬁtyDﬁeN'lCO( CH2), Ar.
R7 preferably denot es COOR9, such for exanple, COOH or COOCH3; CONRIR1O,
such as, for Rxhpeatyl.dewmb trlﬁmmmthﬁuwtaﬂuom@ihxéf@aﬁﬂ ét”ﬂléﬁﬁOﬁHTY'

et hy1 i 10 of, AR YL 05RO B O o], 20,25, Tor

exanpl e, hydroxy pr et er eac ependently of one
anot her 10 denoA &r A’ efscadidnydtes cycloalkyl. Cycloalkyl preferably 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.

15 Cycloalkylalkylene denotes, for example, cyclohexyimethyl, cyclohexyl-

ethyl, cyclopentylmethyl or cyclopentylethyl.

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

20 : _
R' preferably denotes OH, OCH; or SH, particularly preferably OH or
OCHj, furthermore also OCF;, OCHF-.
R?, Rspreferably each, independently of one another, denote H, Hal, A,
OA, OH, cycloalkylalkylene having 4-10 C atoms, (CHz),Ar, SO,Het,

25 SO,NHAr, SO.NAA', SO,NHA, SO.NA[(CH2)NAZ], SO:NAHet, SO,NA-
benzyl, CONHA, CONAA', CONHAr, CONHHet, CONA-benzy!,
CONAJ[(CH;),0A] or CONAAr.

|
N\/\ ~
30 SO;NA[(CH,)oNA;] denoctes, for example, SOz~ 'T'

CONAJ[(CH;),0A] denotes, for example, _N
[(CH2),0A] ple. . - N

35



having 1-5 C atons, in which 1-5 H atons may be replaced by F and/or . 25

Ar denotes, for exanple, phenyl, o-, m or p-tolyl, o-, m or p-ethyl phenyl,

o-, m or p-propyl phenyl, o-. m or p-isopropyl phenyl, o-, m or

p-tert-but‘gp-ﬂ"ﬁ’l‘léﬁ@ﬂ, , m or p-hydroxyphenyl, o-, m BETELHIEPYSHlenyl , o-,

m or p- am nophenyl, o-, m or p-(N netdw! am no)phenyl, o-, m or

p- (N- et hyl 30 am nocar bonyl ) phenyl, o-, m or p-acetam dophenyl, o-, m or

p- met hoxy- phenyl, o-, m or p-ethoxyphenyl, o-, m or

p- et hoxycar bon%/l phen{ai o-, m or p-(N Ndinet hyI am no) phenyl, o-, m or

p- (N, N- di met hi§l aaftieo Wblfﬁiﬂf?bIYpﬁ@lﬁ@tleSFb HalpA, 6¥A, @rdmeﬂwmaikmpphenyl o-,

m or p-(N N I p uer y m  or
rﬁ’é\ﬁﬁé‘ﬁ ?drb”é%m?s'i@ﬁ}{ RO gbzﬂ%r QORI 50.RHa,

p- br onophenyl m- or

p- (et hyl sul fS@amﬂ@)l-BWJ] SOzNAHEt CEEOENAf@rJzyi CONHRomONRRENY!, ©0-, m or
p- cyanophenyl -ureid WD 2006/ 087077
BCT] EP2006/ DUBERIAL @HH"}?—H@QM bﬁ@ﬂg}l COcNA[ (GH2002 08 EQNVAARenyl , o-, m or

p- am nosul f onygs - K phenyl, o-, m or
p- car boxynet h'j%l Haﬁ’yiyoorgferagg 8én %%&55% hoxyphenyl further pref erably

2,3-, 2,4- 2R5 R’ Rsﬁ ,préfe4=ablqreac§3\ ﬁTo@pfehd@hﬂ&Pbﬁ@!yé anBth%T dé’ndte,HZ 5-, 2,6-
3,4- or 3, 5 di chl or o henyl , 2, 3-, 4 5-

3. 5- di br ormophdal ICN. AL 06H, LGO4, rﬁ@Nbthh&QOAQN?)'C@NHz SOH @Afnat hoxyphenyl ,

3-nitro-4-chl e 0

2- ami no- 4- chl f@'qh) g&ag(ﬁ—??% (gm gﬂrd\i 91 m'n Nﬁzﬁ%ﬁ@,@% JnAr.
2-nitrol@-N, I\Rﬁaﬁaﬁmbg@ih@@angyd&m@@nghb&quommwﬁrcmﬂ@hie@wI 2,3 10
di am nophenyl 2,3,6-, 2,4,6- or 3,4,5-trichl orophenyl

2,4,6- trinet xﬁH‘rMﬂ;l 2 hydroxy 3, 5-di chl orophenyl , p-i odophenyl, 3, 6-di -

chl oro-4-anin P | 0-

2,5-difl uoro-g- Erﬁgm) réf] ngfat(): oﬁ@eg’eﬁé?ﬁ@% b%%%?bgﬁ? %@%'@Hﬂ& h 15

oxyphenyl , 3-©ll oro- 4-acet am dophenyl, 3-fl uoro-4-nethoxyphenyl, 3-

am no- 6- net hyl phenyl, 3-chl oro-4-acetam dophenyl or 2,5-dineth | - 4-

chl or ophgnyl “R” preferably denotes H, Hal, A, OA, NO;, O{CH,),Het, O(CH)oNH,
O(CH2),CN, OAr, NH; or NHCO(CH,),Ar.
R’ preferably denotes COOR?®, such as, for example, COOH or COOCHg;
CONR®R'® such as, for example, CONH,: NR°R™. such as, for example,
amino, methylamino or dimethylamino; NHCORQ, NHCOORS® or OR9, such

as, for example, hydroxyl or methoxy.

20

R9, R preferably each, independently of one another, dencte H or alkyl

having 1-5 C atoms, in which 1-5 H atoms may be replaced by F and/or Cl.

25 Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
o-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, 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-

30 aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
or p-(N,N-dimethylamino)pheny!, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-

3 chlorophenyl!, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-

sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m-



Ar preferably denotes, for exanple, phenyl which is unsubstituted or 20
nmono-, di- or trisubstituted by Hal, A OR', SQ2A, COOR' or CN par-
tlcularly pref erably phenyl which is unsubstituted or nono-,
trisubsti-WOEPSHY7 " Hal and/ or A, very particularly pref éfMEIPyO"pﬁWI 25
Irrespective of further substitutions, Hef_denotes, for exanple, 2- or
3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imdazolyl,
1-, 3-, 4- or 5- pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-,
4- or 5 thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5-
or 6-pyrimdi QMD forfnwlplhmyram moras (paestgipdienyl, o n3et pisaiobsdfonyl4- or - 5-yl
1,2,4-triazol - tetrazo adl zoI 4- or
TSy 5 g R o RofarheXyp ey -t it boa e e T

1,2, 4-thi adi agop: c%rbd%{yme’ihabkyph%n%» %Jﬂmra;%%?rgbr“z30@452yd 263 3@ or

4- pyrlda2|nyl pyrazi nyl - 7-indolyl,” 4- or 5-iso-
indolyl . 1-, 25: duﬁuor@phsnbleﬁza nﬂdaszByIZ 613 42<9r35 dlcfﬂloropﬁvenyBQbf

dazdl yl , b . 6-
T boneoxasol yE 42 5026 g orgd 5 ffbr M artieln by e 3 b-dimirobgenys2 S o '
7-benzot hi azog y Ldm%tho»érpheﬁw 36mtr8r -En¥E AR AL THo- E’CEFA&BZQOQH?'Q%% -29

benzi sot hi azol yl benz-2,1, 3-oxadi azol yl 5-, 6-,
7- or 8- qui noByhlorg-, 2- 3m;no44 clmliarp 62-am7no-6rcf89nosoqmamlnpl-6 cELqrop,henya 6-, 7-
|,

o 85O RO LBitro 3N M Sy isnbe: ar e Ml A netY iakrinap iy noxal i ny
1,3 bentod oxglyingbnenhabenzed onereo o 20 3.4 B1RGIE0 QbfeAdh a2gb: 4~ or

-5-yl or 2,1, 3-benzoxa- et erocyclic radical$ nay al so be

partially or tfrmhétyomfmem'gre&ahﬁﬂoxy% dchiorbhosng) p{nocttm’lrﬁrwl 3‘(6)4d|—exarrpl e,
2, 3-di hydro- 2-

3-, -4- or
5-furyl, tet r%m9a>r6 azmnephe@vlfﬁwﬁo $; csleroghantn Zﬁﬂgﬂro “Aeromaahenyl -
- 3- thlenyl 2 I ydro | -,
5l _4_2§rﬂgﬂ%@;?8r3mopﬁemyl “brof 6?r§ertg % ern9| X’I,t%i,g@acﬁth%thfl‘_ o
4-imi d@gol yl oxyihhgngl, Bychiord- 4,ace%m|d03henyl43 fMDrea-mgtmqbyénylt Btr ahydr o-1-,
amino-6-methylphenyl, 3-chloro-4-acetamidophenyl! or 2, 5-dimethyl-4-

chlorophenyi.

Ar preferably denoctes, for example, phenyl which is unsubstituted or

20
mono-, di- or trisubstituted by Hal, A, OR"", SO,A, COOR" or CN, par-
ticularly preferably phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal and/or A, very particularly preferably phenyl.

25 Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,

2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or b-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-

30 more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yi, 1-
or 5-tetrazolyl, 1,2,3-oxadiazol-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,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- 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 3-, 4-, 5-, B- or 7-benzopyrazolyl, 2-, 4- 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2- 4-, 5- 6- or 7-



15 -3-or-4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl,
1,2,3,4-tetrahydro- 1-. -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or

4-pi peridinyl, 2-, 3- or 4-nor- pholinyl, tetrahydro-2-, -3- or -4-pyranyl,
1, 4- di oxanWO 2006/88787"0xan- 2-. -4- or -5-yl, hexahydro- 1- PCTEP2016/000631
-4-pyridazinyl, hexahydro-I-, -2-, -4- 0pg-5-pyrim 20 dinyl, 1-, 2- or

3-pi perazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or
-8-quinolyl, 1,2,3,4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or
-8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H benzo-1, 4- oxazi nyl,
further prefebahkigothiazblyipdh b efesh Bgpheny B.oxddfzobl 3L, anedi 6xyphenyl ,

2, 3-et hyl enedi oxy- phenyl, 3, 4-ethyl enedi oxyphenyl,

3, 4- (di f | uor oRECHMIBRIKGI10x3r) Pheny®-. 7208 Szgow'ﬂwmbeﬁzémﬁ-aﬁ: 8t 8or 6-yl,

2, 3- (2- oxonet i §Xyy phenyl- or, @ ey 0-2H 1. NZ0d4 oxepi n- 6-
or -7-yl, fur?wgﬁ)ﬂﬁ e?przl)efgrgb’l_/y 55,%15@@?%%@?13’#-0 cﬁ%ﬁﬂ&‘%@l"%%é -

2, 3- di hydr o- 260x0farr@apylberdd- Hatoxzzafye rfakhyr fefetads a3muooridxot-59at ur at ed,
unsatura&ted or aromatic heterocycle having 1 to 2 N and/or 0 atons, which
may be unsubsili4-feBaodipxamsng-2, 1d}-bevzothiadiazesdr eutyl ¥y2.A,3-PENZOXEH and/ or
OA. Het parti %Kcilz%r_l,jylpr ef erably denotes a nonocyclic saturated heterocycle
having 1 to 2N, b and/ or S atons, which nmay be nono-, di- or trisubsti- 35

tuted by Hal, The edfoeycherddicd eyl alos veerdrtia W rZOMphOdreyénated.
PCT, ' EP2006/ 000631 -30 In a further enbo?i-b)rrenp;cb He?@vgryz/ﬁparti cularly

preferably dehtaté&anihus alsodlenatg for prpepiadiZzagdinyidee-ghotdr.ngt oorS-pirykr azi nyl |
where t r adi,cal al so he nosuybstit ut b . In ur t her
enbodi rrggt : HZ%S&VHF%&’&?TV bPreg'g'r" @ﬁ?%@h‘ﬁ??g W%??Pfyl’thsg{{%(?lanf'ﬂyr rolyl,
i mdazol yl, pysti&hiidroRY ok 03 ghiayy |, 2 Rvdidgaiod - ~2hL§~ZOJrl]-Y%r%-5b%ﬁéﬁAM! g,ﬂOMiU oli-

| |

di nyl, piperidinyl, norpholinyl” or piperazinyl, each
unsubst i t ut ed hydro-iond- -3di-4- or-Stpyrealps i, tditcs B-yrro\idingal tetrahlydiodl-or2-0A. 10

her of or o 0colt M CarPULL SELMEBY dor 1 &1 41 A6 D PHEZPY BN EhEom

15 -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2 3, 4-tetrahydro-
1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-mor-
pholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or
-5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimi-
dinyl, 1-, 2- or 3-piperazinyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7-
or -8-quinolyl, 1,23 4-tetrahydro-1-,-2- -3-, -4-, -5- -6-, -7- or -8-isoquinolyl,
2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzc-1,4-oxazinyl, further preferably

20

2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2, 3-ethylenedioxy-
phenyl, 3 4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-

25 dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-
dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-di-
hydrobenzofuranyl or 2,3-dihydro-2-oxofuranyi.

30 Het preferably denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 2 N and/or O atoms, which may be unsubstituted
or mono-, di- or trisubstituted by A, Hal, OH and/or OA.

Het particularly preferably denotes a monocyclic saturated heterocycle
having 1 to 2 N, O and/or S atoms, which may be mono-, di- or trisubsti-

35
tuted by Hal, A, and/or =0 (carbony! oxygen).



passes all these forns. 15 Accordingly, the invention relates, in particular,
to the conmpounds of the formula | in which at | east one of the said radicals
has one of the preferred neanings indicated above. Sonme preferred groups of
conmpounds i 28/08ERPr essed by the foll ow ng sub-formul aePCHEPWO$/P0063NI ch
conformto the for- nula | and in which_type radicals not designated in
greater detail have the 20 neaning indicated for the forrmula I, but in which
inla R denotes OH or OCH3; 25 in Ib R2, R3 each, independently of one

anot her, denote H Hal, A, OA OH cycloal kyl al kyl ene having 4-10 C at ons.

(O2)" A7, SCeHata uBCEsMbogSRNA et GERINSNCuISTPIATEGHS) OBWGEs pahariet
SC2NA- benzyl, 30 CONHA, CONAA CONA- b (CH2) 304]
or CONAAr: in IME, RIPEJSKHA, éﬁomhomvl OW'F’%@V—'”@HWW@It'&%FWF%ﬂﬁl(??!éﬁ@Oﬁéﬁ/l ng

4-10 C at oms " (RhEA, SO2NHAT, SC2NAA | 35 SO2NHA,
SOQNA[(mz)ONAéW%t%r\Mg §%2NA WD 2006/ OR7077 PCL7E P2006/ 000631 - 31

benzyl, CONHA, InGONARer e@@diﬂ%nen@(]‘lblt-hamc@@% prbmnzlyly dcQONA] fLEHRIEER]I, or
CONAAr; on 1d R3 denotes or Br; 5inle R R5, each, |ndependently of

one anot her, duEd, lm'daiﬁ%lvl PyEY! Dy risadinyl, WC"M@ZO'NHC@QY RYACINH, ~ OR

P ) 2ret SRR R R R e o e Ry A

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

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.

15 Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to Il, which conform to the for-

mula | and in which the radicais not designated in greater detail have the

20
meaning indicated for the formula |, but in which
in la R’ denotes OH or OCHs;
25 inlb R2, R® each, independently of one another, denote H, Hal, A,

OA, OH, cycloalkylalkylene having 4-10 C atoms,
(CHy),Ar, SO;Het, SO,NHAr, SO;NAA', SO;NHA,
SO;NA[(CH2)oNAL, SO;NAHet, SO,NA-benzyl,

30 CONHA, CONAA', CONHAr, CONHHet, CONA-benzyl,
CONA[(CH:)oOA] or CONAAr;

inlc R’ denotes H, Hal, A, OA, OH, cycloalkylalkylene having
4-10 C atoms, (CH2),Ar, SOzHet, SO,NHAr, SO,NAA'
SOQNHA, SOQNA[(CHZ)ONAQ], SOQNAHet, SO2NA—

35



15 R6 denotes H, Hal, A QA N2, Q(CH2)O0Het, Q(CH2)3NH2, Q CH2)O0CN, QAr,
NH2 or NHCO(CH2)"Ar; 20 in Ig A denotes unbranched or branched al kyl having
1-10 C atons, in which one, two or three CH2 groups may be replaced by O,
S, SO S2,wilkpoehR®7and/ or by - CH=CH groups and/ or, in pdOEPIOOGPIOR3I5 H
atoms may be replaced by F, d, Br and/ofy R, 25 Al k or cyclic al kyl having
3-7 C atons; in Ih A denotes unbranched or branched al kyl having 1-6 C
atons, in which one, two or three CH2 groups nay be 30 replaced by 0, S, SO
S2, NH and/or by -CH=CH groups and/or, in addition, 1-5 H atons may be
replaced by F, d and/or Br,beNzkl, @ONM@J iCIOlﬁAJQWC(DNHMgCB)WI%ﬁ@NA- 35 WO

2006/ 087077 11cT/E P20 0 6/0 0 063 inli RO, R10 each, independently
of one another, denote H or &yl CQ&HQ[ %"210@’3‘]®fa@@wrl n which 1-5 H at ons
may be replaced by F and/or d; 5 in |j A denotes unbranched or branched

al kyl having 1-6 C atons, in which 1-5 H atons may be replaced by F, d
and/or Br, or igyglic aiz?(yl hRarongs B-of B¢, atons; 10 in Ik R denotes OH or
OCH3, R25 denot es H Hal, A OA OH cycloal kyl al kyl ene having 4-10 C atons,
(CH2), Ar, SQ2Het, SozNHAr, SO2NAA', 15 SO2NHA, SO2NA[ (CH2) ONA2], SO2NAHet ,

SOZ2NA inle R*, R5, R® each, independently of one another, denote H,

Hal, CN, A, COOH, COOA, CONH,, NHCOA,
NHCONH,, OH, OA, O(CH,),Het, O(CH),NH,,
10 O(CH,)oCN, OAr, NAA', NHz or NHCO(CH,),Ar;

in If R* R each, independently of one another, denote H, F
or OA,
15 R® denotes H, Hal, A, OA, NO,, O(CH;).Het,
O(CH,)oNH,, O(CH2),CN, OAr. NH; or
NHCO(CH,) Ar:

inlg A denotes unbranched or branched alkyl having 1-10 C
20 atoms, in which one, two or three CH; groups may be
replaced by O, S, SO, SO,, NH, NR® and/or by
-CH=CH- groups and/or, in addition, 1-5 H atoms may
be replaced by F, Ci, Br and/or R’,

25 Alk or cyclic alky! having 3-7 C atoms;

in Ih A denotes unbranched or branched alkyl having 1-6 C
atoms, in which one, two or three CH> groups may be
30 replaced by O, S, SO, SO,, NH and/or by -CH=CH-
groups and/or, in addition, 1-5 H atoms may be
replaced by F, Cl and/or Br,
Alk or cyclic alkyl having 3-7 C atoms;

35



benzyl, CONHA, CONAA' , CONHAr, CONHHet, CONA- benzyl, CONA[ (CH2)00A1 or
CONAAr, R3 denotes Hor Br, 20 R4, R5, R6 each, independently of one another,
denote H, Hal. CN, A COOH, COOA, CONH2, NHCOA, NHCONH2, OH, QA

O CH2) OHet ,WOZBHGPSONH2, O( CH2) OCN, QAr, NAA', NH2 or NHCZ{THERI0OPO06 Ny
denotes phenyl, 25 Het denotes a nonocycliz. saturated heterocycle having 1 to
2 N O and/or S atons, which may be nono-, di- or trisubstituted by Hal, A
and/or =0 (carbonyl oxygen), A A each, independently of one another, denote
unbranched 30 or branched al kyl having 1-6 C atons, in which, in add| - tion,
1-5 H atoms meg lbe regRa&ed ela)chF;ndEIpeadelmdyanne aootheycdiemtall—kgaralkam ng 3-7 C
atons; and pharnmaceutical |y usabl rivatives g_* e sal t t aut oners
and stereoi soners t hereof r]%‘(m%ﬁ'5§e\tr‘?%su'f1e‘¥hlf:ﬁ é isor'f” ios, 35

wher e conpounds sel ect ed frnggat}gdg,ryqngnd/orm
5-(2.4-di hydroxyphenyl)-4 (naphth-1-yl)-4H 1,2, 4-triazole-3-thiol, WO

2006/ 087077 1lcl'/ E P2006/ 000631 -33 5-(2, 4 d| hyd roxyphenyl) -4-(2- net hyl

henyl ) -3H 1,2, 4-tri |l e-3-th iol - - 4-
D e o) At 5 G T o sleoldt pyBntRed o b RN Rl 5% i s gi ven
to the conpounds of the for Bibs! |n$ﬁh|%ﬁt1egl-féﬂiﬁ‘1éﬁ% KK Rifflaced by F, C|

5-(2, 4- di hydr oxy- 5- p henet hyl phenyl ) -4-(2-fl uorophenyl) - hydr oxy- 4H
1,2,4-triazole ("Al"), 10 and/orBr,

5- [2 4- di hydr oxy- 5- (2-cycl ohex chthﬁ/(yPIPahv:na/g]'/éétg f | uor ophenyl ) - 3-
10

in Ik R’ denotes OH or OCH3,
R? denotes H, Hal, A, OA, OH, cycloalkylalkylene having
4-10 C atoms, (CHy),Ar, SO;Het, SO,NHAr, SO;NAA',
15 SO;NHA, SO;NA[(CH2)oNA;], SO,NAHet, SO;NA-
benzyl, CONHA, CONAA', CONHAr, CONHHet, CONA-
benzyl, CONA[(CH,),OA] or CONAAr,

=& denotes H or Br,
R? R’ R® each, independently of one another, denote H,

20 Hal, CN, A, COOH, COOA, CONH,, NHCOA,
NHCONH,, OH, OA, O(CH;),Het, O(CH_z),NH>,
O(CH,),CN, OAr, NAA' NH; or NHCO(CH_)Ar,

Ar denotes phenyl,

25 Het  denotes a monocyclic saturated heterocycle having 1 to
2 N, O and/or S atoms, which may be mono-, di- or
trisubstituted by Hal, A, and/or =0 (carbonyl oxygen),

A, A" each, independently of one another, denote unbranched
30 or branched alkyl having 1-6 C atoms, in which, in addi-
tion, 1-5 H atoms may be replaced by F, Cl and/or Br,
or cyclic alkyl having 3-7 C atoms;
and pharmaceutically usable derivatives, solvates, salts, tautomers and
- stereoisomers thereof, including mixtures thereof in all ratios,

where compounds selected from the group
5-(2,4-dihydroxyphenyl)-4-(naphth-1-yl)-4H-1,2 4-triazole-3-thiol,



hydroxy-4H1, 2, 4-triazole ("A2"),

5-1(2, 4-di hydr oxy- 5- ( pi peri di ne-1-sul fonyl ) phenyl ] -4-(2-chl or ophenyl)
3- hydroxy-4H1,2,4-triazole ("A3"), 15

(2, 4- di hYyer2886/088070 N- et hyl - N- met hyl sul f anoyl ) phenyl | - 4- PETERR@HHL063 1
henyl ) - 3- hydroxy-4H 1. 2, 4-triazole ("A4"33.

(2, 4-di hydroxy-5- (N, N-di et hyl sul fanoyl ) phenyl ] -4-(2-chl orophenyl)
ydroxy-4H 1, 2, 4-triazole ("AS), 20

(2, 4-di hydr oxy-5- (N-phenyl sul f anoyl ) phenyl ] - 4- (2- chl or ophenyl ) - 3-

roxy-4H 1, 2542 @rdihydiosy g HexG)-4-( zmemymhénwmx;zmmmmqm per azine-|
Ifonyl)phen chl oro 24tr| oIe( A7"),

2, 4- di hyd r%%%ﬁ'%’gﬁ%o}‘yﬁh?@ﬁ)e%%ﬁ - 6 VSBAYFWEJ; %)39349]1@1’)’ Ola-triazole 25
8"),

(
A 5-(2, 4a,(y%prtéa<yphenyl) 4- (3-ch | orophenyl) - hydroxy 4H 1, 2,4-tri -
0
(

[
e
[
-h
[
yd
su

zole ("A9"),
2, 4- d| hydr oxyphenyl ) - 4- (4- et hyI phenyl) 3- hydroxy 4H 1, 2,4-triazole 30

A}Pa)zolg ((2 Are? Qlderlé))é}/\}%nqg tﬂg compo %dgtowhe Pormur?a s%lecterzjy#rox Atlo2

t
-(2,4-di hydroq ?enyl )-4-(2-fluorophenyl)-4H1,2,4-triazole-3-thiol 35 WO
096/ 087077 P(T/F112006/ 000631 -34
(2, 4- di hydr oxyph&13 4)didydrbxipanglogiethyipbphdhpy(R-Brongoinenyl -3 Hyd o4+t ri azol e
Al 3"), 5-(2 %e‘f“ hq\édr ox%\phenyl ) - 4- (4- phenyl acet yl am nophenyl ) - 3- hyd r oxy-
1,2,4-tri az?)
2, 4-

H 4-
bt ) Sxﬁiﬂgﬂ‘%h’d'ﬂy‘ff%x{a'*" e e oo 3. 5
hydroxy-4H-1,2 4-triazole ("A2"),
5-[(2,4-dihydroxy-5-(piperidine-1-sulfonyl)phenyl]-4-(2-chlorophenyl)-
3-hydroxy-4H-1,2 4-triazole ("A3"),
15 5-[(2,4-dihydroxy-5-(N-ethyl-N-methylsulfamoyl)phenyl]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A4"),
5-[(2 4-dihydroxy-5-(N,N-diethylsulfamoyl)phenyl}-4-(2-chlorophenyi)-
3-hydroxy-4H-1,2 4-triazole ("A5"),

5
P
5
3
5-
h
5
("
a
5-
("
4-
5
2
5
("
4
5-
("

5-[(2,4-dihydroxy-5-(N-phenylsulfamoyl)phenylj-4-(2-chlorophenyl)-3-

20 hydroxy-4H-1,2 4-triazole ("A6"),
5-[(2,4-dihydroxy-5-(4-methylpiperazine-1-sulfonyl)phenyl}-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A7"),
5-(2 4-dihydroxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4H-1,2 4-triazole
25 (A,
5-(2,4-dihydroxyphenyl)-4-(3-chlorophenyl)-3-hydroxy-4H-1,2,4-tri-
azole ("A9"),
5-(2,4-dihydroxyphenyl)-4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazole
30 ("A10%),

5-(2,4-dihydroxyphenyl)-4-(3-ethylphenyl)-3-hydroxy-4H-1,2 ,4-triazole
(llA1 1 II)y
5-(2,4-dihydroxyphenyl)-4-(2-fluorophenyl)-4H-1,2 4-triazole-3-thiol

"A12"),
5 (A1)



1,2,4-triazole ("A16"), 10

5-(2, 4- di hydr oxyphenyl ) -4-(3-fl uorophenyl)-3-hydroxy-4H1, 2, 4-tri- azole
("AL7") 5-(2, 4-di hydroxyphenyl)-4-(3-nmet hyl phenyl ) - 3-hydroxy-4H 1, 2, 4-tri -
azol e (" Al 8¥p 20068187077 PCT/EP2006/00063 1

5- (2, 4-di hydr oxyphenyl) - 4- (4-fl uorophenylq 3- hydroxy-4H1, 2, 4-th- azole
("A19"), 5-(2,4-di hydroxyphenyl)-4-(4-nethyl phenyl) - 3- hydroxy 4H 1, 2, 4-tri -
azole ("A20"), 20 5-(2,4-d

i hydr oxy- 5- bronophenyl ) -4-(2-fl uorophenyl)-3-hydroxy-4H 1,2,4-triazole
("A21"), 5-(2, 4- di 2Aakypirernypherd)(L{4beoroghmindphedyhydihpanpxgidtt, 2, 4-tri -
azole ("A22"), . " ;

5- (2, 4- di hydr okgghERFPIE GAIADni t r ophenyl ) - 3- hydroxy-4H 1, 2, 4-triazole 25
("A23"), 5-[(2,4- r sl s e i pne-d- sl fanyd dphenyl | - 4-
(2-chl orophenyl) - gES Kyygrdgg%dréd@éyy@@Fgﬂ&hgb?@%ﬁj‘h %pﬁeﬁw faorﬂb&réﬂ}‘

5-(2, 4-di hydroédy-15214|:toam)ihe{h®{14)”94 (2- met hyl phenyl ) - 4H—1 2,4-tri- 30

azol e-3-% hi ol

r oxy-5- (N-butyl - Azié% ﬁyfg%Péwggﬁfg;Bh%@FI]JO@_pd’@n&HﬁmeFOXy 4H-1,2 4-tri-
phenyl) - 3- hydr oxy m k@, 4-triazole ("A26"),

5-{2, 4-di hydroxy - di et hyl am noet hyl ) - N- net hyl sul fanoyl] 35
phenyl } - 4- (2- chl orfo}pmdawllo)xy&—hwﬂmmyphéh&ll—,42g24ﬂmairbahehﬁ)-(&'—'WZﬂdS))yAHD
2006/ 087077 PCT/ F 2006/ 0()33%1 -35

5-[ 2, 4- di hydr kg5 (@O 0fyYP-N- et hyl sul f anoyl ) phenyl ] - 4- ( 2- chl or o-

T2 ai nytr owy. & PRI BRI Pr G SRotmenyh Shydonyftt 4 2

phenyl ) - 3- hydrarole ¢¥417,'2, 4-tri azol e ("A29"),

5-[ 2, 4-di hydr oxy- 5- cl ohexyl - N- net hyl sul f anoyl ) phenyl ] - 2-
chl or ophenyl ) - 3- hy@f&%f& QWFQXW@'M redieethylphenyl)-3- hydroxy 4H‘ 2, 4-tri-
azole ("A18"),
15 5-(2,4-dihydroxyphenyl)-4-(4-fluorophenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("A19"),
5-(2 4-dihydroxyphenyl)-4-(4-methylphenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("A20",
20 5-(2,4-dihydroxy-5-bromophenyl)-4-(2-fluorophenyl)-3-hydroxy-4 H-
1,2 4-triazole ("A21"),
5-(2,4-dihydroxyphenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("A22"),
9-(2,4-dihydroxyphenyl)-4-(4-nitrophenyl)-3-hydroxy-4H-1,2,4-triazole
25 ("A23"),

5-[(2,4-dihydroxy-5-(3-bromomethylpiperazine-1-sulfonyl)phenyl]-4-
(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A24"),
5-(2,4-dihydroxy-5-bromophenyi)-4-(2-methylphenyl!)-4H-1,2 4-tri-
30 azole-3-thiol ("A25"),
5-[2,4-dihydroxy-5-(N-butyl-N-methylsulfamoyl)phenyi]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A26"),
5-{2 4-dihydroxy-5-[N-(2-dimethylaminoethyl)-N-methylsulfamoyl]-

35 phenyl}-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A27"),



5-{2, 4-di hydr oxy-5-[ N- (1- net hyl pyrrolidin-3-yl)-N nethyl sul fanoyl ] -
phenyl } - 4- ( 2- chIorophenyl)-3-hydroxy-4FL1,2,4-triazole ("A31"), 10
5-[2, 4-di hydr ox N benzyl - N—nethylsuIfanDyI)phenyI]-4-(2-chIoro-
phenyl ) - 3- HV%@U Bz 71,2,4-triazol e ("A32"), PCT/EP2006/000631
5-[ 2, 4-di hydr oxy- 5- (N—nethylsulfanDyI)phenyl]-4-(2-ch|orophenyl)-3
hydr oxy-4H 1, 2, 4-triazole ("A33"), 15

5-[2, 4- di hydr oxy- 5- (N—propyl N—nethylsulfanDyI)phenyI] 4-(2-et hyl -
phenyl)-3-hydroxy-4H 1.2, 4-triazole ("A34")

5- (2. 4- di hydr oxy- G- Hretipesayy-p- MpthdmgmMﬁam@WQan -@rehloro-
1,2, 4- trlazole

5- [2 4- di hydr&y-@ﬁ%grop 4§—llﬂ f%ﬁbyﬁ%ﬁérﬁa% '4- (2- chl or ophenyl ) - 3-

hydr oxy-4H1, 2, 4- tSEZilQilleroA»BS NN_dmethylsulfamoylgphenyl]4 (2-chioro-
5[24d|hydroxy5 N-i sopropyl - N-net hyl sul f anoyl ) phenyl ] - 2

chl oropgé)anyl) EaRylr Sy d ey f‘2142 ﬂrﬂ@é@ﬁé R2RBT7"

5-[2, 4- of hyd 4 (3 chlono. 25
nenyl) -3 hydr oxy-te 1 S "Y‘g';”q-@g('&fé{ﬁ?q-*@l@eﬁya@%@@@%nﬁﬁ—ﬁ@

" oxy- 5= (- pr osioipteh{y sshydraspui paenildzofe (‘Asbhyior o-

phenyl ) - 3-hydroxy-4H 1,2, 4-triazole ("A3

5-[ 2, 4-di hydroxy 53(Mrﬂlmﬁypxm&éfﬁymmlmIO)lee,ﬂ)]Mm&tf(Yksuﬁf@m@M‘] 30
henyl ) - 3- hydr gxy- t A4Q dh.. 5- (N
# ﬁl-n)r/re% h1y(|B sul ﬁﬁi%vi%ﬁ%ﬁ{? Ojrorh?a’@ 1’5‘98 h‘gﬁQI? 43*”%%!?'6@9{ Wl o 21 tlrlsgg{)logy
("A41") [ 2, 4- didyH n%wlio&ow\lst(ﬁp@éww therirﬁ\,v:kaaﬁﬂ \AJWH %lgl%ﬂor& (2- 35

et hyl phenyl ) - 3- hydr oxy- 1,2, 4-triazole
PCT! EP2606100Qﬂ‘B?Ily| %yanqle M#dumgdna&q}e& «3@ ;hr opy

| - N- et hyl sul f - h = t I
sy 52 4 A A RAPbms o BT R e e (57 %5
f1 uor ophenyl) - iy axy1 dtd-diotot {ABEZOI € ("Ad4"), 52, 4-di hyd

r oxy- 5- (N-propyl - N-net hyl sul f anoyl ) phenyl ] - 4- ( 3- net hyl -

15 5-[2,4-dihydroxy-5-(N-propyl- N—methylsu1famoyl)phenyl]-4-(2-ethyl-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A34"),
5-(2,4-dihydroxy-6-bromophenyl)-4-(2-chlorophenyl)-3-hydroxy-4 H-
1,2,4-triazole ("A35"),
5-[2,4-dihydroxy-5-(N-propylsulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A36"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(2-
chlorophenylt)-3-hydroxy-4H-1,2 4-triazole ("A37"),

20

5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoy!)phenyl]-4-(3-chloro-
25 phenyl)-3-hydroxy-4H-1,2,4-triazole ("A38"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyi}-4-(3-fluoro-
phenyl)-3-hydroxy-4H-1,2,4-triazole ("A39"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-methyl-
30 phenyl)-3-hydroxy-4H-1,2 4-triazole ("A40"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(3-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A41"},
5-[2 4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(2-

35 ethylphenyl}-3-hydroxy-4H-1,2 4-triazole ("A42"}),



phenyl ) - 3- hydroxy-4H1,2,4-triazole ("A45"), 5-[4-(2-fluorophenyl)- 3-hyd
roxy-4H 1, 2. 4-triazol -5-yl]-2, 4-di hyd roxy-N net hyl - N-propyl benzam de
("A46"), 10

5-[ 4- ( 2- metW RYIORTHTY - 3- hydr oxy-4H1, 2, 4-tri azol - 5-yl ] - 2, BCHEP3NA6/ 0031

N- et hyl - N- propyl benzani de ("A47"), 5-[44g2-ch | orophe nyl)-3-hyd
roxy-4H 1. 2,4-triazol -5-yl]-2,4-di hyd roxy- N-nethyl-N-butyl benzam de
("A48"), 15

5-[4-(2-chl orophenyl)-3-hydroxy-4H1, 2, 4-triazol -5-yl]-2, 4-di hydr oxy-

N- et hyl - N- et hoxﬁethﬂddﬂwﬂzam ﬂe{l\(—ﬁrﬁ@?l N métr{ylsqlfén(q:yil)peeaylﬂA-(2—ﬂuoro—

n- 4-yl et hoxy) p dr 4H1,2,4-trjgzol -5-yl}- 2,4-di hyd

roxy- N- et hyl - 66&& y:f géﬂ@ﬁl‘@é¥@ 75\5@%0'9&(53‘43 %

5-[4-(4- et hyl pheny ) zédwﬂf 54R-i% % R Refyisul nlf heflfudeoxy- N
met hyl - N- pr opyl benzani de ( rgé)lld( IOFO{bS rretéh %Ien ))pgk%(r
roxy-4H1, 2, 4-ftu0ra;zhﬂnﬁ)—&-lh]yd2)x4l-4j-f+1 2 Aytdapodg - N\Mét) hyl - N- i sobut yl benzami de

5 -
(1452) 85 (4 (2l poxuphenyl )L @Q%Rggﬁmqefhy.wémoyﬁ a0l Sy 4 o 28

5-14-(2-fluor t ol -5-yl]-2,4-di hyd roxy-N
me'E hyl( -N-(4- mﬁpmingﬁﬁrﬁgﬁ?@@ Pusag {4-] g ]( 2-am nogt hoxyglp
henyl ] - 3- hyd roxy- 5’1[4»02 ﬂudrobheaylw-wbjsy ZH 142 Bbriazol-5-yl)-2,4-dihydroxy-N-

di hydr oxy- N-net hyl - N- | benzam de "A55"), 5-[4-(3-net hyI phenyl ) - 3- hyd
roxy-4H 1, 2, 4-P¢ hé(if&‘l P@P)Y nzamig hid r)oxy N- et hyl - N- et hyl benzam de (" A56"),

o {4514 cvanoetpe) ek BREAINSI o sk Dbl B taste °0
PCT/ EP2006/ OOWMethyBlYl-pﬁabﬁlb(eﬁzémldm(rA43" rreth oxyp henyl ) - 3- hyd roxy-4H 1,
2,4-triazo |-5- 4- dih roxis N- net h propyl benzam de

5-[4-(3,4-d inet ho@([ﬁp(%éﬁ'?fgﬂw - hhswxa#i@ﬂtﬂ@m{byli 2gt- gﬁd@wd i- 5
gyfzo?g 21'2 LTI;][ phen m%?(&%.]tgrsg)ﬁ(%&fé ((ééﬁ%t riazol -5-yl]-2,4-d i hydroxy-N
15 5-[4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-dihydroxy-
N-methyl-N-methoxyethylbenzamide ("A49"),
5-{4-[4-(piperazin-4-ylethoxy)phenyl]-3-hydroxy-4H-1,2 4-triazol-5-yi}-
2 ,4-dihydroxy-N-methyl-N-butylbenzamide ("A50"),
5-[4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-N-

20 methyl-N-propylbenzamide ("A51"),
5-{4-(3-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-di-
hydroxy-N-methyl-N-isobutylbenzamide ("A52"),
5-[4-(2-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-di-
25

hydroxy-N-methyl-N-ethylbenzamide ("A53"),
5-{4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-N-
methyl-N-(4-methoxyphenyl)benzamide ("A54"),
5-{4-[3-(2-amincethoxy)phenyl]-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-
30 dihydroxy-N-methyl-N-propylbenzamide ("A55"),
5-[4-(3-methylphenyi)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-
N-methyl-N-ethylbenzamide ("A56"),
5-{4-[4-(2-cyanoethoxy)-2-fluorophenyl]-3-hydroxy-4H-1,2 4-triazol-5-

35 yl}-2 4-dihydroxy-N-methyl-N-propylbenzamide ("A57"),



met hyl - N- et hyl benzam de ("A60"), and pharmaceutically usable derivatives,
salts, solvates, tautoners and 10 stereoisoners thereof, including mxtures
thereof in all ratios. Very particular preference is given to the conpounds
of the forMPAPYRbwn in Table 1. 15 The conpounds accorh/REPyPnY
invention and also the starting materi al87 for their preparation are, in
addi tion, prepared by nethods known per se, as described in the literature
(for exanple in the standard works, such as 20 Houben-Wyl, Mt hoden der

or gani schen Chemi t hods of Organic em stry] Geor g- Thi ene- Ver | ag.

o SeL oty Lo’ be Boiet 0 R EreTh GRAeoN 1 COVRHT B 1 v Aoz Whadh and

sui table for t&;ﬁy&gkg_ﬁ_ﬁ%ﬁwg@_ﬁw H%Ynidég'%éa made here of variants known
e

per se which are not’ nmenti onhed In greater detail. 25 If desired, the
starting materi al $-plafB,4lddoethexiyphemd)-Bhysrdxy-d4- DK -triapblad-yi@ 4idirem from t he

reaction mxtyre, buf inst i diately converting them further into the
corrpouan accg}ygirﬁ’?@"{vd“?ﬁb’ﬁﬁﬂ@@lﬁ’ﬂ lﬁ‘.za@tb‘yel'ﬁ(@ﬁ@t)arti ng conpounds are general ly
known. I'T they are_pove Iy 4G ] ar.aql - Sy known per
e "Conpounds. of The e Yy O P 2 R g Rl e " B
conpound of t heethgt-NuethybEnpamidea("860Pound of the fornmula [11. WO 2006/ 087077

PCT/ E P2006/ 000631 -38 The conpounds of the fornmula Il and Ill are generally
known. |f they are not know, they can be prepared by nmethods known per se.

The reaction ia?wo"@ﬁér}gﬁ-ce&e%&al YudGthd g5y YU hsglrif.s%ﬂ%‘fé;suitt?léttgrﬁ?ergeirﬁpn >

skilled in the art. reaction 1S carried’ out 'in a e I'nert sol vent.
stereoisomers thereof, including mixtures thereof in all ratios.

Very particular preference is given to the compounds of the formula |
shown in Table .

15
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

20 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.

25
If desired, the starting matenals can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them
further into the compounds according to the invention.

30
The starting compounds are generally known. If they are novel, however,

they can be prepared by methods known per se.

35 Compounds of the formula | can preferably be obtained by reacting a
compound of the formula Il with a compound of the formuia iil.



Exanpl es of suitable inert solvents are hydrocarbons, such as hexane,
petrol eum et her, benzene, toluene or xylene; chlorinated hydrocarbons, 10
such as trichl oroethyl ene, 1,2-dichloroethane, carbon tetrachloride, chlo
rof orm or AWERPMEHSHET hane; al cohols, such as nethanol, et hh@nspPz00p/8@pdlopa-
nol, n-propanol, n-butanol or tert-butanojg_ethers, such as diethyl ether,
di i sopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers, such as
15 et hyl ene gl ycol nononet hyl or nonoethyl ether, ethylene glycol dinethyl
ether (diglyne); ketones, such as acetone or butanone; am des, such as

acetant de, di nehdgbag ghﬁﬂk%?t fd#n”%h%?qun'?r{%}g% Wﬁﬁgggﬂwﬁe §aresuch  as

acetonitrile; sul suc bon di -

sul fide: carbdsliknevwadherscar hetpregatesrhn l(’f‘e @0%§9i§6a0| d; nitro com 20
pounds, such as nitronmethane or nitrobenzene; esters, such as ethyl ace-
tate, or m xt s of .the_said S... The articularly
preferably, fg];ﬁ &%%'PQ 'S £at zgs?ﬂ} fuPH?'P. 32\‘% Bé 5ﬂ‘ﬂ&”§ﬂ tt“ﬁ@%%?{m tions
used, the r eacduiimd ithe dre between a few minutes and 14 days, the reaction
tenperature i s between about -30 and 140, normally between -10 and 130, in
particul ar bet%fﬁ%ﬁl@ntlsBerrtﬁﬁhoutab@iﬁwm@ g0t Wdvgydunds of the formula | can

furth be-ob f |V
compounds. of _trPnBEm sabE I SRMERE aBH e Sosnges il FS hEkeRe and
subsequently cy&tdisifdethBe He%tzéﬁé to%e%r@fﬂérﬂﬂ chsmeEe By@ochisordsor mul a 1V

and V are generally known. ey are not known, they can be prepared by
met hods k@own m}h @trlCWDrQetbwew@?Owdmrmmaneooe@omemawIerlcle cldg- The

reaction of th 0 hefor thc Q of the formula V
is carried out ﬁﬁgﬁ’é ‘inngs %WS&%#@@%'&%’&PBW% ne.
tenperature arwb|smp\r@;5'ér$o| %umt%e@éh%ww Qﬁﬁefsorsubﬁ%srcﬁé‘tﬁ | &epf 5 the
conpounds of the formul a Il wth conpounds of the fornula IIT. The

cyclisation ofditsopremil 8wt teiabadraferamefiNREtandigxars; giaol ewaﬁﬁutsuﬂﬁt@&

15 ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; suifoxides, such as dimethyl sulfoxide (DMSQO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-

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

tate, or mixtures of the said solvents.

The solvent is particularly preferably, for example, tetrahydrofuran.

25 Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 130°, in particular between about 30° and
about 125°.

30
Compounds of the formula | can furthermore be obtained by reacting com-
pounds of the formula IV with compounds of the formula V to give thio-
semicarbazide derivatives and subsequently cyclising the latter.

The starting compounds of the formula IV and V are generally known. If

35 they are not known, they can be prepared by methods known per se.



basic conditions. Suitable bases are preferably al kali netal hydroxides,

i ncl udi ng pot assi um hydroxi de, sodi um hydroxi de and |ithi um hydroxi de;

al kal i ne earth nmetal hydroxides, such as barium hydroxi de and cal ci um 10

hydr oxi de; P R¥WP08WRt al al koxi des, for exanpl e potassi um REHBEGOHEAM sodi um
propoxi de; and various organi c bases, sugh-.as piperidine or di- ethanol am ne.
15 The protecting groups are renoved by nethods which are known to the

person skilled in the art. The cl eavage of an ether, for exanple a nethyl
ether, is carried out in a suitable solvent, as indicated above, preferably
by addition offhsoiegstioniof ths epmnaeundofitie fosaota bhwits coamaupds&fIthe pr ef er abl y

carried out i | l\ero : a reactiaon erat ure ,between .about -30
ond 50, nor maPi AN seRHEA e AhagereSaihe BBnhEPRS, BllliB i ShRTER R,
about 0. 25 Thiene asppenatsre@bind Belveptdndsamd beandésdrideer ep e Ractibhajfned by
liberat- ing themfromfunctional derivatives thereof by solvolysis, in

parti culér hy thelcampsiuads @f ths faipadaarith gempousds pf techiormglastlar t i ng

terials f i - hydr. lysis. are those . which contai
cor  espondi ng rcraar LAl s hicsrBeR AR Al et i 068 hne o mor e
free am no and/sic &orHiwnd. SlitabRShadtscier@bferablyafigali etsl hydpsxidesn
am no-protectin 3_roup instead of an H atom bonded to an N atom for exanple
g

t hose whi ch cofdiddiRgtRetasumdiidnPsade, saslitmdorstraxide and IdmunHRYdrgxistep (i n whi ch
R denotes an 1,NQ- t i [ fo anpl e . or Z) .l nstead of an
NH2 group. m%@%%&%@%@%%&@ﬁ%%“ Bygﬁ%cé:ﬁjcg%é(@:&icélcfﬂﬁt her nmor e

gi ven t oGt ar tHyagoxiad eilkal metdli a6y, Yorexdwplepothsidt &pbkiae gHdoup i nst ead
of the H atom of an hydroxyl group, for exanple those which conformto the
formula |, butsogsin HrepadeRandyrsiays organic bases, such as piperidine or di-

ethanolamine.

15 The protecting groups are removed by methods which are known to the
person skilled in the art.
The cleavage of an ether, for example a methyl ether, is carried out in a
suitable solvent, as indicated above, preferably by addition of boron tri-
bromide.

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

and 20°, in particular between about -15° and about 0°.

25 The compounds of the formulae | can furthermore be obtained by liberat-
iIng them from functional derivatives thereof by solvolysis, in particular hy-

drolysis, or by hydrogenolysis.

30 Preferred starting materials for the solvolysis or hydrogenolysis are those
which contain corresponding protected amino and/or hydroxyl groups in-
stead of one or more free amino and/or hydroxyl groups, preferably those
which carry an amino-protecting group instead of an H atom bonded to an
N atom, for example those which conform to the formula |, but contain an

% NHR' group (in which R' denotes an amino-protecting group, for example

BOC or CBZ) instead of an NH, group.



5 group (in which R' denotes an hydroxyl-protecting group) instead of an
hydr oxyphenyl group. It is also possible for a plurality of - identical or
different - protected amino 10 and/or hydroxyl groups to be present in the
nol ecul e oWOtXeo/e80eA7t i ng mate- rial. If the protecting groupP@oesedt are
different fromone another, they can indgany cases be cleaved off

sel ectively. 15 The term "am no-protecting group” is known in general terns
and relates to groups which are suitable for protecting (blocking) an am no
group agai nst chem cal reactions, but which are easy to renove after the
desired chem - cal reaction has been carried out el sewhere in the nol ecul e.
Typi cal of 20_such groups.are, in . particular, unsubstituted or substituted
acyl, aryl, BF%? Hﬁ?%’}ﬁ‘erﬁ?orﬁrgé‘f%io ﬁasu&maﬁr@it-w @hd- prot ecti ng
groups are r ) ; i 1 0 i epce), their
type and si zgpg\rbgglfﬁﬁﬁglp %@89'23#&%?%%?2& Hﬁ%&@v@r%ﬁgﬂe@ggeﬁggt}i 1'sa)qgi ven to
t hose havi ngefar@ple thospavhich nbafiorrb-18,the doroouia df toutsconTdia aneRMO-pdeyly! gr oup” i s
to be 26 understood in.the, hroadest sepse in connecti ors W th tr}e resent

b oness. 1t PRUPAREMER" Ra0ES S Bty oHEANS MR NS s S b | o
aromatic or } boxylic acids or sulfonic acids, and, in
particul ar, aﬁg%r%(%%%{r%%rr@?d aryl oxycar bonyl and especi al |y aral koxycar bonyl
groups. Exam 30 ples of such acyl groups are al kanoyl, such as acetyl,

propi onyl and butyr- yl; aral kapoyl, such as pheny| acetyl; aroyl, such as
benzoyl and tBI'%/P?lSOé?&j/EIS-'b%Wa‘? RE%%‘W,O su ﬁ”t&?ﬁ)F’Uﬁ/}e&?’R‘oT(?Efﬁ%@ﬁﬁW'@uch as

met hoxyaar boné{hd/orﬁkgﬁwg@g@%@%’be r%sgﬁttihitﬁglnﬁ’élg%%ﬁ%ﬁ%gr O&&mﬁgp and

2-i odoet hoxy- carbo oxycarbonyl, such as nzoxy"),

4- met hoxy- 35ribkeifzirk exyteatibg gyd upsnoreBbRCareaditie gany fiomh bosydnotisercthegs M r, Pbf
or Pnt. WO 2006/ 087077 PCT/ 5%1]12006/0 06?1, -41 Preferred am no-protecting
groups are BCERRHMANY CasgrDectRRYed eselectMaly,. benzyl and acetyl .

15 The term “amino-protecting group” is known in general terms and relates to
groups which are suitable for protecting (blocking) an amino group against
chemical reactions, but which are easy to remove after the desired chemi-
cal reaction has been carried out elsewhere in the molecule. Typical of
such groups are, in particular, unsubstituted or substituted acyl, aryl,

20 aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size are furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be

25 understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particutar, alkoxy-
carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Exam-

30 ples of such acyl groups are alkanoyl, such as acetyl, propionyl and butyr-
yl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryl-
oxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2 2-trichloroethoxycarbonyl, BOC and 2-iodoethoxy-
carbonyl: aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxy-

35
benzyloxycarbonyl and FMOC; and arylsulfonyl, such as Mtr, Pbf or Pmc.



5 The term "hydroxyl -protecting group” is |likew se known in general terns

and relates to groups which are suitable for protecting a hydroxyl group

agai nst chem cal reactions, but are easy to renove after the desired

chemcal r¥4tAWYM'ATs been carried out el sewhere in the HSTETIW0Ghi cal of
such groups are the above-nentioned unsupstituted or substituted aryl, 10
aral kyl or acyl groups, furthernore also al kyl groups. The nature and size

of the hydroxyl -protecting groups are not crucial since they are renoved
again after the desired chemi cal reaction or reaction sequence; preference

i s given to gF&efgEeHAMING-ArolRstingrpEps AeIBRC and Mtr dartbermateoeBs Exanpl es 15

of hydroxyl -p i re, inter alia, benzyl, p-nitrobenzoyl,
p-t ol uenesulfgm ,,rb![e@?){l%[)n%fet nd acetyl, where benzyl and tert-butyl are

particularly preferred. COOH groups are preferably protected in the form of
their tert-bukél esters. 20 The conpounds of the fornula | are |iberated from
their function8f aER; hydroxylristecting gepum rg likawisenomst Bclsagesms used - for
exanpl e*usi ng r cl i FA O Lc acid, but
ol s0 usi ng of Ao TEafes REbRps SMNATLASRI (b B hE DRy tERTr LG o

sul furic aci dagainsbolger2izad reptions Cloutarg\gasg tacethdve ifteh tiRs désireah| or oaceti c
acid. or sulfonic acids.. such as benzene- or p-toluenesul fonic acid. The
presence of aRha@ial reardion hascheersearpieatout £lspydigralie theymoledlgot yritHay s
necessary. Suj i t = < r - | Casisf O npl e

car boxylic acPfﬂgg&ggt u%;ssarggé iaégg%ﬁ%t&%§%§®gk'§6§%8g§b§set{t§'ady%?@f uran or

di oxane,10ani deslkyuc acgsgioMps, fundleageraakd dd eedrd dme, nRuehass size
di chl or onet han furthernmore al so al cohols, such as net hanol, ethanol or

i sopropanol , QEH‘%\E(HPXV'MF_QEQ?F"@@ 9EPUPS AIE RPIGTECIAERNFS MeRY 36 FREMEhr e
furthermore S‘a\p%ﬁwgénf%r tﬁgﬁlﬁ}sﬁecﬁrcﬁfeﬁﬁgé?!r%’act@e%r@%cﬁ&‘ﬁ?éau%é ,ﬁ)ﬁéfte dgion of a

further solven per orirc aci erably'use he Tormof a
m xture of aceigiceatd draupd WM erZhlimpadicutrid10ncdrben kadme. BxdmplEie

reaction tenperatures for the cleavage are W 2006/ 087077 PC / EP2006/ 00063l

15 of hydroxyl-protecting groups are, inter alia, benzyl, p-nitrobenzoyl,
p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and tert-butyl are
particularly preferred. COOH groups are preferably protected in the form of
their tert-butyl esters.

20 :
The compounds of the formula | are liberated from their functional deriva-
tives — depending on the protecting group used — for example using strong
acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong

25 organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic

30 acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, and perchleric acid is

3 preferably used in the form of a mixture of acetic acid and 70% perchloric

acid in the ratio 9:1. The reaction temperatures for the cleavage are



-42 advant ageously between about 0 and about 50', preferably between 15 and
30 (roomtenperature). 5 The BOC, OBut, Pbf, Pnc and Mr groups can, for
exanpl e, preferably be cleaved off using TFA in dichl oromethane or usi ng
appr oxi matel 3 to 5N HC in dioxane at 15-30, and the FMOC group can

cl eaved of f é%i’%@’s"% approxi mately 5 to 50% sol ution of b HE?HW/E\WH
diethylam ne or piperidine in DVF at 15430 10 Protecting groups whi ch can
be renoved hydrogenolytically (for exanple CBZ or benzyl) can be cleaved
of f, for exanple, by treat ment with hydro- gen in the presence of a catal yst

(for exanple a nobl e-net catal yst, such 15 as_pal | adi um  advant ageously on
a support, sucH\ROtgk @t‘ﬁepaaﬁ%@o@nd 7BASHepee 6}8@?'3( Hﬁg%eef'hagcat ed

above, in partjc4ibar (obRY te Lﬁ'e al cohol's, such as nethanol or ethanol, or
am des, such as DWF. The hy rogeno ysis is generally carried out at
t enper atures between about 0 and 100 and pressures between about 1 and 200

b ferabl 1-10 20 d f t
ot el oI R 8% 5 B A R el
f |

f 8; tmralter6rmlr 28:3055| ﬁdeaﬁgjrsc v%’?‘twglcﬁgdr;pgg{tj&nhgﬁ% B?H%ﬁhé%u@an‘%@?ﬁ% t°2§\r'lo§ h:a?

conpound of t heCf ordrmkand aby5-E0iyvand th&gFMﬁEgrowmcan badilealgdsdff uRbhg R2,  R3,
R, R5 and/or R6 into one, or _nore othe |Ca , _R5 and/ or
R6, for exanpl@’ 899?%%6?%55?15560 @‘P'Hi\% ‘Fﬁ?‘b{g"@ﬂﬁu@@h\ﬁ%“"@a‘)rexanpl e by
hydr ogenat i on Qaefﬁyﬂgyn@mﬁ%lmgrg’dgd/car bon in an inert sol- vent, such as

met hanol or ethano and/ or converting an ester group into a car boxyl group

and/ or cHhverti ng an amno group into an al kyl ated am ne by reductive
A Nt On AN g SRt ol W GRERO Y oM ol STy ot BBhgglior
CBZ or benzyl) can be cleaved off, for example, by treatment with hydro-
gen in the presence of a catalyst (for example a noble-metal catalyst, such
15 as palladium, advantageously on a support, such as carbon). Suitable sol-
vents here are those indicated above, in particular, for example, alcohols,
such as methanol or ethanol, or amides, such as DMF. The hydrogenolysis
is generally carried out at temperatures between about 0 and 100° and
pressures between about 1 and 200 bar, preferably at 20-30° and 1-10
20 bar. Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to
10% Pd/C in methancl or using ammonium formate (instead of hydrogen)
on Pd/C in methanol/DMF at 20-30°.

25 It is furthermore possible to convert a compound of the formula | into
another compound of the formula | by converting one or more radical(s)
R' R? R® R* R°and/or R® into one or more other radicals R', R?, R*, R*,
R’ and/or RS, for example by reducing nitro groups to amino groups, for

30 example by hydrogenation on Raney nickel or Pd/carbon in an inert sol-
vent, such as methanol or ethanol, and/or
converting an ester group into a carboxyl group and/or converting an
amino group into an alkylated amine by reductive amination and/or
esterifying carboxyl groups by reaction with alcohols and/or converting acid

35
chiorides into an acid amide by reaction with an amine.



chlorides into an acid am de by reaction with an am ne. WD 2006/ 087077

PCT/ E1321106/ 000631 -43 Furthernore, free am no groups can be acylated in a
conventional manner using an acid chloride or anhydride or al kyl ated using
an unsubst iWQEeW ST 7 subst i tut ed al kyl hal i de, advant ageobSTAPIR6EWOFIner t

sol vent, such as di- chloronethane or THE®3 and/or in the presence of a base,
such as triethyl- 5 am ne or pyridine, at tenperatures between -60 and +30.
The invention also relates to internedi ate conpounds of the fornmula I-1 10
RLRR R RBRs I | 15 ZONNRAY Nin which Z denotes A, Ac, benzyl or

p- met hoxybenzyk urthergore dsee eaynogrenpssran ke agyiate@ i @soove TR "RIDN@Enot es H,

Hal, A QA OH,.. oal kyl al.kyl ene, having 4:10.C  atons CHR)..: Ar 2Het
SO2NHAr or S02 %hﬁ?"&éﬂ@{'gé OI?-i,an%g'ﬂ? %hé',ky%ée%aéi’?? qmﬁé%%%@ﬁﬂjf?of one
anot her, denotggdtitltel alkyNnakde, daV6htadedbly iPANHAertNdNaM, NAEREE- OH, OA
NAA',  NH2 or NHCQ(CH2) nAr, Ar denotes phenyl, 30 Het denotes a nonocyclic

saturated het esldefpinethhaeiond Hi tandfomn thepserense & aabasss sughiashirietiyybe nmono-,
di - or t7i subspi it e, b Bl 1o oo/ b5t k2B MY + Ry Iem

The invention also relates to intermediate compounds of the formula |-1

10 R1 R2
R6
R3
Jeu
Z0 1 N R4
15 Ny
N
in which
zZ denotes A, Ac, benzyl or p-methoxybenzyl,
20 Y denotes OH or SH,
R’ denotes OH or OCHs,
R? denotes H, Hal, A, OA, OH, cycloalkylalkylene having 4-10 C
atoms, (CHaz),Ar, SO;Het, SO,NHAr or SONAA',
R® denotes H,

25 R* R®>, R® each, independently of one another, denote H, Hal, CN, A,
COOH, COOA, CONH,, NHCOA, NHCONH,, OH, OA, NAA',
NH> or NHCO(CH,)nAr,
Ar denotes phenyl,

30 Het denotes a monocyclic saturated heterccycle having 1to 2 N,
O and/or S atoms, which may be mono-, di- or trisubstituted
by Hal, A, and/or =0 (carbonyl oxygen),

A A each, independently of one another, denote unbranched or
branched alkyl having 1-6 C atoms, in which, in addition, 1-5

35
H atoms may be replaced by F, Cl and/or Br,



A, A" each, independently of one another, denote unbranched or 35 branched
al kyl having 1-6 C atons, in which, in addition, 1-5 H atons nay be repl aced
by F, d and/or Br, WO 2006/ 087077 PCT/ FP2006/ 000631 -44 or cyclic alkyl

havi ng 3-7 YOZPUME’77Hal denotes F, O, Br or I, and sal t BCTREIMEPUI06IE The
preferred neanings of the radicals corresggond to those as indicated for the

conpounds of the fornmula I. The invention furthernore relates to the
i nt ernedi ate conmpounds of the 10 formula I-1l R O I O N- a>15 R2/ \ O
O ~~- RO 20, in which Rdenotes Hor X, R, R2 each, independently of

one another, denote H, Araysheplkyl bying &7 C atoniscH2) 3NA2. X denotes H or

al kyl having 144, C unbranched or branched al kyl having 1-6 C
atons, in vvhljt':éI iﬁd%??lﬁ\ogﬁr@{(qu atons may be replaced by F, d and/or

30 Br, or cyclamd edlkytheneonfing 3-7 C at ons,

The preferred meanings of the radicals correspond to those as indicated

for the compounds of the formula 1.

The invention furthermore relates to the intermediate compounds of the

10 formula |-l
R1\ ﬁ
Nmséo
- @)
15 R?
o
R
O
20
in which
R denotes H or X,
R' R’ each, independently of one another, denote H, A, benzyl, Het, Ar,
25 (CH2)oNA;,
X denotes H or alkyl having 1-4 C atoms,
A denotes unbranched or branched alkyl having 1-6 C atoms, in

which, in addition, 1-5 H atoms may be replaced by F, Cl and/or
Br,

% or cyclic alkyl having 3-7 C atoms,
Ar denotes phenyl,
Het denotes a monocyclic saturated heterocycle having 1to 2 N, O
and/or S atoms, which may be mono-, di- or trisubstituted by Hal,
35

A, and/or =0 (carbonyl oxygen),
Hal denotes F, Ci, Bror |,



Ar denotes phenyl, Het denotes a nonocyclic saturated heterocycle having 1 to
2 N O and/or S atons, which may be nono-, di- or trisubstituted by Hal, 35
A, and/or =0 (carbonyl oxygen), Hal denotes F, C, Br or |, WD 2006/ 087077
PCT/ E112006/ 000631 -45- and salts thereof. The preferred neanings of the
radi cal s cotPedPdid 7o those as indicated for the conpouhts 8% HAYflor nul a
. 5 Pharmaceutical salts and other fornmstsThe sai d conpounds according to the
invention can be used in their final non-salt form On the other hand, the
present invention also enconpasses 10 the use of these conpounds in the form
of their pharnmaceutically accept able salts, which can be derived from

vari ous organi%“%ﬁ@'tf'r H’t?rr%%fni c acids and bases by procedures known in the
art. Pharmaceutically acceptable salt fornms of the conpounds of the formula
| are for the nost part prepared 15 by conventional nethods. If the conpound
of the fornul aThe poafeaedsne@arniags obtheytadipais porressoref td thess wistinbilcateshl t s can
be formed by reacting the com pound with a suitable base to give the
correspopdi ng PA%RE serPeHBds ghthe formylnl pases are, for exanple, alkali metal
hydr oxi des, including potassium 20 hydroxi de, sodi um hydroxi de and |ithium
hydr oxi de; al kaline earth netal hydroxides, such as barium hydroxi de and

cal ci um hydr oxPlhgrmaddiaichl satsadnd elhcoXordgs, for exanpl e potassi um et hoxi de
and sodi um propoxi de; and various organi c bases, such as piperidine,

di et hanol am ne %aanmwmwmﬁmgo thg énvantian rﬂaﬁrﬁestafiﬁtcgl'btf‘etrﬁ@aéorrpounds

of the fornmnul K ' | [ u - rtal nmpounds
of the fornul Zn+n gé@ﬁwgﬁﬁ%ﬁ%g%ﬁé g\%gprgég%)%&ﬁ%@t@ia@%eeg} |O@E{gr?§ge
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exanpl e hydrogen halides, such as hydrogen chloride, hydrogen bromn de or
hydr ogen i odi d@ble salts, which can be derived from various organic arid inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
15 by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
20 hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are like-
23 wise included. in the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
30 other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
3 bate and the like. Accordingly, pharmaceutically acceptable acid-addition

salts of the compounds of the formula | include the following: acetate, adi-



30 other mneral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the |li ke, and al kyl- and nonoaryl sul fonates, such

as et hanesul fonate, toluenesul fonate and benzenesul fonate, and other organic
aci ds and coQ&WpB¥dihg salts thereof, such as acetate, triGFIEGV04EHRt at e,
tartrate, nmal eate, succinate, citrate, bepgoate, salicylate, ascor- 35 bate
and the |ike. Accordingly, pharnmaceutically acceptable acid-addition salts
of the compounds of the fornmula I include the follow ng: acetate, adi "O
2006/ 087077 PCTI E P20061000631 -46 pate, alginate, arginate, aspartate,
benzoat e. benz@aslfoate, arginety laspaltate, besabbist benmmﬂmfmete the@mad@)

butyrate, h | f onat 2 hi E t
ci'tate. cyel opMHAETORGnarmh BBt FAErSith, Somagar WRbdlhac e, -
di ni L r obenzoat @apAASRCKhRRLE AL forcHehRBSIE cRHHE 0RICherfuiBBbn=8a dghier at @

(fromnucic acid gal acturonate, gluco- hept anoate gI uconate, gl ufamate,
gl ycer ophosphatC@natﬂardl@(@tf@gﬁm@s;)hamnctfmtrbae@zoaiepd@dﬂmrlwlfatEth@laQe
hi ppur at & hydro&hl ori

d
Pt ax et haasliPralen dhaliS Galackgle ioniyuod 4401 Saastyapte. 946t at o
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nmet hanesul fonate, neth enzoat e, nono genphos-
2- napht hal enesdﬂemjaalfae hept@npam @exanmatat btpp@xﬁbahwrooh@alde hydrioro- at e,

tinate, | f h t h hat 15
phosphona o! - pREPEIS YBRIPICR, £ 1HgEeoRBTanHaUN Baam A E s RN AR, 1o
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i ncl ude al umi ni um anmoni um cal cium copper, tron(i1T), iron(ll), lithium
magnesi um nmangaei@pbOsphate, methpmassifohble, npﬂhalbenmtesanhmmydMenphos 20

lts, but thi t t t th b -
Toned salts. MR ShaRNTEIgEsMICRaERRBAN G IS PRIE. Alsels. RATRS so.
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15 phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron{lll), iron(ll}, lithium,
magnesium, manganese(lil), manganese(ll), potassium, sodium and zinc
20 salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts so-
dium and potassium, and the alkaline earth metal salts calcium and mag-
nesium. Salts of the compounds of the formula | which are derived from
25 pharmaceutically acceptable organic non-toxic bases include salts of pri-
mary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine,
30 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanoclamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
3 zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-

ethanclamine, triethylamine, trimethylamine, tripropylamine and tris-



nesium Salts of the conpounds of the formula I which are derived from 25
phar maceutical |y acceptabl e organi c non-toxic bases include salts of pri-
mary, secondary and tertiary am nes, substituted am nes, also including

natural ly o%ygoro%/%(’%ubstl tuted am nes, cyclic am nes, anq,(blgalz od @8 %-
changer resins; for exanple arginine, betaine, caffeine, chlorfoprocaine, 30

choline. N, N -di benzyl et hyl enedi ani ne (befZat hi ne), dicycl ohexyl ami ne,

di et hanol am ne, di et hyl am ne, 2-di et hyl am noet hanol . 2-di et hyl am no-

et hanol , et hanol am ne, ethyl enedi am ne, N-ethyl norpholine, N-ethyl piperi-
di ne, glucamn | ucosami.ne istidine, hydrabam ne.. isopr.opylanine,

| i docai ne, | ys?%&Oﬁ%@?ﬁm)ﬁgth%Wé’f%i}fqrﬁgg'lyaﬂgaﬂrtl)é’,tﬁ%rlsp'ﬂ(gtl 'PF%‘,G% itBera- 35
zi ne, piperidi RepreBehtyarddificti®si Nns, procaine, purines, theobromne, tri-

et hanol am ne, triethylamne. trinethylamne, tripropylamne and tris WO

2006/ 087077 PCT/ EP2006/ 000631 -47 (hydroxynet hyl ) nmet hyl am ne (tronet ham ne),
but this is not-jntended represent ,a restriction, Co unds of, the
present igvent ORI Qone AT Baan et rETeh Bhlehpast B g S sBoadn be
quat er ni sed usi Rtcanshie uaerdisdd Géingy thalitlas (C,IyalryaEmdes met hyl ,
ethyl, isopr op;/rl‘w%ﬁg@t ecrt-bu%l chlori d)éf@ %%éonm e and i od‘?%g?q_ di (Cl- C4) al kyl
sul fates, for &Xagareplgimethivylethydiisopigpyhadd terahytyl chiorifiat bronide@rdl ) al kyl
hal i des, for ex | e,.decul,, ,dodegVvl aur ri [ .1 nd earyl
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conpounds .according to the invention can be prepared using such salts. 15
The abovdlnent irpdedeahheadeet hroalide anddoside candreyl(s e orfketinalitssufer

oLt USSR PRIeRY oo R R Pl oS
gl um ne, nitrabe cOhpalifds BBasEIYRitAe iRt @n 5OBHeHEredsRpS®h St ea-
salts.
15
The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, giuconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
20 rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds of the formula | are prepared

25 by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact
with a base and isolating the free base in a conventional manner. The free

30 base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the saits other-
wise correspond to the respective free base forms thereof.

% As mentioned, the pharmaceutically acceptable base-addition salts of the

compounds of the formula | are formed with metals or amines, such as



rate, sulfate, sulfosalicylate, tartrate, thiomal ate, tosylate and troneth-
amne, but this is not intended to represent a restriction. The acid-addition
salts of basic compounds of the formula | are prepared 25 by bringing the
free base fgr(’rﬁ“f’?{?n’g'“'@ont act with a sufficient anount of tH’Q’Fd’é‘é‘?“f"g%“z’gci d,
causing the formation of the salt in a co#§entional manner. The free base
can be regenerated by bringing the salt forminto contact wth a base and
isolating the free base in a conventional manner. The free 30 base forns
differ in a certain respect fromthe corresponding salt forns thereof with
respect to cer BHEH Meials and alkpipe eartbdnetalcfr algagy) apinast ¥ refgrregongials
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phar maceut i cal bynieexs afd BN edibasadettidichiediansiak! shlofoprbeaine otipslmeddi-of t he
formula | are fornmed wth netal s, or am nes, such as WD 2006/ 087077

11CT/ EP2Q06/ 006B8®0lamige, plienaaiarging. AhmeidW-pOHeagpe RNFRAF8INgr or gani ¢
am nes. Preferred netals are sodium potassium nagnesium and cal ci um
Preferred organic amnes are N, N -di benzyl et hyl enedi am ne, chl oroprocai ne,
choline, di 5 &hbdarmskaaddition shitybleacdicaunmesuridsnaddoydinftg lthee avientoa e
procai ne. The base-addition salts of acidic conpounds according to the

i nvention are PHIRAEH &Y B Wi frre e feradnteccantagmith asetiicsiitact with a

sufficlent  amaiunlor EASERId 65D a3esiBAR BAnLih BP{h@BéailtO@yao ofyin-salt in

a conven 10 tio manner . reé acid-can be regenerated ringing the
salt fordP i nt tonamhanteniThe fese aciddaantst iepnarated byheridgieg tracsalt forna
conventional man- ner. The free acid forns differ in a certain respect from
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i nvention, however, erw se corres e res free
acid forns thesegibformd theresinpiturespactty cktain phiysical propertidsogucioasaions nor e
t han one group, 20 which is capable of form ng% pharmaceutical |l y accept abl e
salts of 16hi s PYipein polar solvents, for the purposes of'the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,

20 the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to repre-
sent a restriction.

25
With regard to that stated above, it can be seen that the expression
‘pharmaceutically acceptable salt” in the present connection is taken to
mean an active ingredient which comprises a compound of the formula | in

30 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 of the active in-
gredient can also provide this active ingredient for the first time with a de-

35 .
sired pharmacokinetic property which it did not have earlier and can even



the invention al so enconpasses nultiple salts. Typical nmultiple salt forns

i nclude, for exanple, bitartrate, diacetate, difumarate, dineglumne, di-
phosphat e, di sodi um and tri hydrochloride, but this is not intended to repre-
sent a rest MGIDYMIP5 Wtih regard to that stated above, PCTAHRVS@OESEN t hat
the expression "pharnmaceutically acceptaphe salt” in the present connection
is taken to nean an active ingredient which conprises a conpound of the
formula | in 30 the formof one of its salts, in particular if this salt form
imparts inproved pharmacokinetic properties on the active ingredient
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the first time with a de- 35 sired pharrracokl netic property which it did not
have earlier and can even WO 2006/&187077 PC1/1,112006/ 000631 -49 have a
posi t i vetsl nf | uSRERPYIMASHRS the deadadpsanidieg b thenneentian wayibeyehital OWiRg wi t h
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activity of th%ﬂracenat es or stereoisonmers of the 10 conpounds of the formula
| may differ, PiNGRiPeRhaigsiceyiital achvifisel thedaspmales Pbﬂ@f%o'SQVHGf%%fs@ecases
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the art or eveantomleoy dd tessescades, thé bed psodudtfaslesenlﬁe imeltrhedmmeca)f racenic
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optical |y acti P& SERSRAGH ARfoKANtIOMBEiGRANBROGTdshY PB%W,Ca' or physical meas-

ures known to the person skilled in the art or even employed as such in the

synthesis.
15

In the case of racemic amines, diastereomers are formed from the mixture
by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of
20 tartaric acid, diacetyltartaric acid, dibenzoyitartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example
N-benzoylproline or N-benzenesulfonylproline), or the various optically
active camphorsulfonic acids. Also advantageous is chromatographic
enantiomer resolution with the aid of an optically active resolving agent (for
25 example dinitrobenzoylphenylglycine, cellulose triacetate or other deriva-
tives of carbohydrates or chirally derivatised methacrylate polymers immo-
bilised on silica gel). Suitable eluents for this purpose are aqueous or
alcoholic solvent mixtures, such as, for exampie, hexane/isopropanol/

30 acetonitrile, for example in the ratio 82:15:3.

The invention furthermore relates to the use of the compounds and/or
physiologically acceptable salts thereof for the preparation of a medica-
ment (pharmaceutical composition), in particular by non-chemical meth-

35 ods. They can be converted into a suitable dosage form here together with



resolving agents are optically active acids, such as the Rand S fornms of 20
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, nmandelic acid,
malic acid, lactic acid, suitably N-protected am no acids (for exanple

N- benzoyl pr ¥l W/ 0N benzenesul fonyl proline), or the var iPOUF PEp6068A3N y
active canphorsul fonic acids. Al so advaniggeous is chronmatographic
enantioner resolution with the aid of an optically active resol ving agent
(for 25 exanpl e dinitrobenzoyl phenyl gl ycine, cellul ose triacetate or other
deriva- tives of carbohydrates or chirally derivatised nethacrylate polyners
i mo- bilised 8hlesist poe sghd,)liqusLpndier sesliignidsexcipientdrsadiuyard sndaifedeaqueous

or alcoholic ent mxtures, .such as, fo xampl.e, . hexane/ i sopropanol/ 30
acetonitrile, @%a’eﬁ&&%béﬁ?%oq Wgﬁ A6 Y r‘gggel{y:r%_er%ﬁlévef H\%‘?@?B “furthernore
relates to the use of the conpounds and/or physiologically acceptable salts

thereof for the preparation of a medica- nent (pharnmaceutical conposition),
in particul ar BpenererdwefuchermerchelBesds merhegments doanprinive pt ledst ane a

sui t abl e5dosag r el, et her with 2006/ 087077 L E. P2006/ 00063l
"50'at teast oneBoind " r, HE R B2 alipripRe  tFaly HaPE SRR e and,
i f de- sired, vt StetdSombidtheReofOoincliRify hiktlhey theeddfvg alingfiesli ents. 5
The invention furthernore relates to nedi canents conprising at | east one

conpound of thand epianally exsieiests andpradieyantsal |y usabl e derivatives, sol -
vates and stereoi soners thereof, including mxtures thereof in all ratios,
and optionally excipients and/or adjuvants. 10 Pharmaceutical formnul ations

can be adfi ni sPpaadateutidae fdrafuRInsIQFRBE adHihiberdlinG el dfithsaige
predet ermi ned anmount of active ingredient per dosage unit. Such a unit can

conprise, for &Réspinich comprige apredeferpingd amoubl 9f activg ingrergmtmgr
parti sulart Y PESLSIABLY SyPa'8u %D Gl JnF SFARBELR NGB CER ot 0 e
admi ni strati onepdisly 4 hRg age00\WRg Ghdrtieme i pReket A 5%? td NeORaY | 6T co®t _
phar maceuti cal fornulations can be adm nistered in the formof dosage units
whi ch conpri sePaUpd égeewsting tnctiednventiorotepending on the disease condition
treated, the method of administration and the age, weight and condition of
the patient, or pharmaceutical formulations can be administered in the
form of dosage units which comprise a predetermined amount of active
ingredient per dosage unit. Preferred dosage unit formulations are those
20 which comprise a daily dose or part-dose, as indicated above, or a corres-
ponding fraction thereof of an active ingredient. Furthermore, pharmaceu-
tical formulations of this type can be prepared using a process which is
generally known in the pharmaceutical art.
25
Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
30 vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such 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).
35 Pharmaceutical formulations adapted for oral administration can be admin-

istered as separate units, such as, for example, capsules or tablets; pow-



i ngredi ent per dosage unit. Preferred dosage unit fornulations are those 20
whi ch conprise a daily dose or part-dose, as indicated above, or a corres-
pondi ng fraction thereof of an active ingredient. Furthernore, Phar maceu-
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adm ni stration can be admn- istered as separate units, such as, for exanple,
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be present. example, an edible carbohydrate, such as, for example, starch or mannitol.

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

15
Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the

20 powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
ment after the capsule has been taken.

25
In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for ex-

30 ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethylcellulose, 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

3 chloride and the like. The disintegrants include, without being restricted

thereto, starch, methylceliulose, agar, bentonite, xanthan gum and the like.
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base, as described above, and optionally with a binder, such as, for
exanpl e, car boXxpaEodes snikiyre san t@(ﬂf@lngraﬁ%fﬂ &Y vriting itrvéthoa bpwigvsush as,
pyrrolidone, afoqie%(sé%ﬁé,i s%)?uﬁ,eétch%a&gste,Sé"ganjig?nugil%be%)§asgmt%hs%§rc%ila|io@e an ab-
or polymer materials and pressing it through a sieve. As an alternative to
15 granuiation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salit,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
20 according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
25 and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
30 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compounds. Syrups can be prepared by dissolving
the compound in an agueous solution with a suitable flavour, while 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
3 and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and

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



sorption accelerator, such as, for exanple, a quaternary salt, and/or an 10
absorbent, such as, for exanple, bentonite, kaolin or dicalciunlphosphate.
The powder m xture can be granul ated by wetting it with a binder, such as,
for exanpl eV SYPUE St arch paste, acadia mucilage or sol uthdHS 284/ Q8 yl ose
or polymer materials and pressing it thretgh a sieve. As an alternative to 15
granul ation, the powder m xture can be run through a tabl eting machi ne,

gi ving lunmps of non-uniform shape which are broken up to forn1granu|es. The
granules can b Iubrlcated by addi LIOH of stearic acid, stearatg?salt,

talc or mineral®'dPiamMRleoPaRPETYNPILERRIUE I MESNS'S qrﬁgcpg%rnétorco& fng
moul ds.  The | uhtifi G lstrbalbndrdd heliR8Nc ﬁ!@eﬁﬁlgetb% ey tabl ets. The

conpounds 20 according to the invention can also be conbined with a
free-flow ng inert excipient and then pressed directly to give tablets

W t hout carryi out the anu t|o r.ess ste ransparent or
opaque prot ect iV QAP L”E émé'h HBS agﬁémp té?i’??% Fawfedt LEer of
sugar or "pol ymegp8@kRid ﬁ'm%?oﬁﬂiu%sgmsfohﬁtf 'f.oﬁfcawaais BpRie@SANt . Dyes

can be added to these <coatings in order to be able ggéfp?erentl ate between
di f ferent dosagechimiway thabtix releqsne csextendded asretfaniedesamplae fs@xampe, syrups

and elixirs, cnbe re 30 the rm Qf dasa units sotht a given
quantity conprP¥&93Y Stoé ergt%é%f@g auPaisH ema??rh% IR PRDERGs WadAhEecan be
prepared by di §g@l ving the conpound in an aqueous solution with a suitable

flavour, while elixirs are prepared using a non-toxic al coholic vehicle.
Suspen5|dﬁs can be for- nul ated by di spersion of the conpound in a non-toxic

vehi cle. Solubidisers 35 a | sifiers uch as t hoxyl at ed
! ost earyl al cdNE OTIRRENILTY B BERYRd Aok Sal Sla i B paeglaly | ves.
flavour additi Y@&eﬂo’ﬁ%&eﬁ\ﬁatuv}é@ﬂ?&%@f O3 Qreb HERGRIHER ﬁd Q@@u@%rm o‘??hgfoor
exanpl e, peppernint oil or natural sweeteners or saccharin,
artificial sweebaeedslivensysdtenisi kech aanfor iekamipde Slmealhdlnimelfarﬂeaem&fsage unit
formul ati ons f?r oral, adm ni stration ca i f  desi re

arge unilamellar vésicles and multilamellar vesicles. Llposomes can be

formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts, solvates and physiologically

20 functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,

25 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controlled

30 release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, poly-
dihydroxypyrans, polycyanocacrylates and crosslinked or amphipathic block
copolymers of hydrogels.

3 Pharmaceutical formulations adapted for transdermal administration can

be administered as independent plasters for extended, close contact with



capsul ated in mcrocapsul es. The fornmulation can also be prepared in such a
way that the release is extended or retarded, such as, for exanple, by
coating or enbedding of particulate material in polyners, wax and the Iike.
10 The comp¥ 84" he fornula | and salts, sol vates and PSHYZI084PELI |y
functional derivatives thereof can also b&4adm nistered in the formof I|ipo-
sone delivery systens, such as, for exanple, small unilanellar vesicles, 15
| arge unil anellar vesicles and nultilanellar vesicles. Liposones can be
formed from various phospholipids, such as, for exanple, cholesterol,

st earyl ani ne of"HABEBHALS fythe Fesipigat. Thse feloriRigsthss agtive inaradignd a@nand t he

salts, solvat €Be v@@ﬂsﬂr%qg{ag)%%téf% t%ﬂ?)_nft@%ﬁ#rggi@aés ggébr\\;t?é ?ﬁeéer]ié?gf eof can

al so be delivered using nonoc €S as i1 ndi ualcarriers to
whi ch the conptarnt imPlearmagsutical Regearph e3(6), 38 c@gpunds can al so be coupl ed
to soluble polyners as targeted nedicanent carriers. Such polyners may
enconpas§ pol yvi nyl pyrrolidone, 25 pyran copol yner,

X

pol yhydr oxypr o ] QXY= e : i ggphenol or
Dol Yot hyl ene. ovrannaarod BehrieRReaapRal HpKHiGHadrFhiL AR D]
conpounds nmay hwidtedraweiatrhentsoordants, tsuspensians, lotdnd)ipedepradsdiiton! yner s
whi ch are suitable for achieving controlled 30 rel ease of a nedi canent, for
exanpl e pol yl aBBPIESagr's; SHGYS. 3YESPISIQlISr o- | act one, pol yhydroxybutyric
acid, polyorthoesters, polyacetals, poly- dihydroxypyrans, polycyanoacryl ates
and crosslinked or anmphi pathic block copolyners of hydrogels. 35

Phar maced®i cal Fbothautraainees cidaped of othdrraxnsear tisducadon eNshpletmhoontrcan  be
adm ni stered as independent plasters for extended, close contact with WO
21106/ 087077 PePHEsYLHRe tRyoBAationssarenetesgblyaannlisd @ torisat ePtprehe.  Thus, for

exanpl e, the agidig |WAELLSEYs fG@ulation to give an ocintment, the active ingredient

can be employed either with a paraffinic or a water-miscible cream base.
15 Alternatively, the active ingredient can be formulated to give a cream with

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

Pharmaceutical formulations adapted for topical application to the eye in-
clude eye drops, in which the active ingredient is dissolved or suspended

20 _
in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth
encompass lozenges, pastilles and mouthwashes.

25
Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

30 Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
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
passages from a container containing the powder held close to the nose.

35 _
Suitable formutations for administration as nasal spray or nose drops with



be delivered fromthe plaster by iontophoresis, as described in general

terms in Pharmaceutical Research, 3(6), 318 (1986). 5 Pharnaceuti cal
conpounds adapted for topical adm nistration can be for- nulated as

oi ntnents, WEHAKI78Tspensi ons, |otions, powders, sol uti of§17EIBAKIEE63 1 ge| s,
sprays, aerosols or oils. 10 For the treagsent of the eye or other external
tissue, for exanple nouth and skin, the fornulations are preferably applied
as topical ointment or cream In the case of fornulation to give an

oi ntnent, the active ingredient can be enployed either with a paraffinic or
a wat er - mi sci bPdiagikasCBEiss substanceamneampassactivedngrediont sphgiosdient can be
formul ated to Wdﬁ%§}9feam‘Mt*‘ an oil-in-water cream base or a water-in-oil
base. Pharmaceutical {ormul ati ons adapted for topical application to the eye
in- clude eye drops, in which the active ingredient is dissolved or suspended
20 in a suitable carrier, in particular an aqueous solvent. Pharnaceuti cal

1|‘orrru| ations affprreacedical Bﬁ?@d@tiwq’%}iﬁﬂw Nmtl’ﬁ@faﬂm;bv inélﬁlﬁﬁi@ﬁass ; ;
for ot act al " aaneReETPARS CBYAHRRNER oty PLRLTRGRMC o bR aRNeRIeR N os tor  es

or enemas. 30 Phasuappesicprediridel didpuiteasianhe’drosdis nasallisagddmingbf-ati on in
which the «carrier substance is a solid conprise a coarse powder having a

particle si zeflatass. exanple, in the range 20-500 mcrons. which is
adm nistered in the manner in which snuff is taken, i.e. by rapid inhalation
via the nasal passages from a container containing the power held close to

the nosel0 35 Bwatmbteutic fethallatis dguptedtomiadinAtddingsrafisf@andiy ay or nose
drops with %9 2006/ 087077 11Cl'/E P2006/ 000631 -55 a liquid as carrier

subst ance encoRfEY¥RISEREET P8-[IasgRERS dAMPOFSUETEams, igels, pastes, foams or spray
formulations.

15 Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-agqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-

20 pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-

25 diately before use is necessary.

Injection solutions and suspensions prepared in accordance with the rec-
ipe can be prepared from sterile powders, granules and tablets.

30
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-

35
vOours.



water or oil. Pharmaceutical fornulations adapted for adm nistration by
I nhalation 5 enconpass finely particulate dusts or msts, which can be

gener at ed b%/) \6ari qus types of pressurised dispensers with aerosols
nebul i sers 8P XM ators. 10 Pharrmaceutical formul ati &hd/FRAMGORY3 o

vagi nal adm nistration can be adm ni ster&il-as pessaries, tampons, creans,
gel s, pastes, foans or spray fornulations. 15 Pharmaceutical fornulations
adapted for parenteral adm nistration include aqueous and non-agueous
sterile injecti sol ut.i ons f(};orrpri si ng antioxi- dant gt buffers

i 0 .
bacteri ostat i c® tgﬁ@p?b‘lt'ﬁ@'é’s‘? ‘Eﬁ"vﬁédﬂ_%U'@fOfﬁ?@ﬁpPH’édP halosmua bierendsender ed
i sotonic wth the QlApdr fofakﬂﬁs,ri%lbﬁirﬁ]tfort&éﬁ? l%,rﬁ%tﬁﬁé afg eigﬂuc?QHé and

whi ¢ sus- 20 pen

non- aqueous sterile suspensions, may conprise sl on nedi a and
t hi ckeners. Thbeumanmrlatinahihe aredise dbenne soaditidniwhicls ireqliresdosanmentmul t i dose

containers, for exanple seal ed anpoules _and . vials, and stored |n. .
freeze-dgi ed (?S}géﬁg%"g%f) ﬁﬁ%@@gggt%@fméﬂﬂt?ntw thednet Ofﬁdrﬂ'ﬁ‘é‘ sterile

carrier Tiqui dstrét%n,mmgkmm%wdé@hpir{aoe&} {mr@éﬂr@%@&or bV Hew-di ately

before use is necessary. Injection solutions and suspensions prepared in
accor dance wi t aveérhanredfectivpancamt lné apoepeowed! dcardsigdapithe ip@adends gr anul es

and tablets. 30 It goes, w t hout sayi that, in addition to the above
particularly nﬁﬁ‘t‘?@ﬂ%ﬂ" trk?ort?é@fetf[%ﬂtos??q ﬂggm/hﬂlogtbpgﬁgverﬁhf of| 88 reGRpr i se

ot her agents Uﬁﬂgﬂm%rﬂﬁé?)epera(?iy é‘\‘n{! Eaﬁ%ﬁpﬁ@ttxé@aﬂ?&ﬁ@rﬁhéé!fr%rm hyge of

formul ation; t or exanp rmul ati’o are Suitable for oral
adni ni st 18t i on1érayg/kgmpbiose Weight (85 dayuiTsus ViBe20064I0876um perREy foEan
P2006/000631 z-agglt mammal weighing 70 kg is usually between 70 and 700 mg, where
this amount can be administered as an individual dose per day or usually
in a series of part-doses (such as, for example, two, three, four, five or six)
15 per day, so that the total daily dose is the same. An effective amount of a
salt or solvate or of a physiologically functional derivative thereof can be
determined as the fraction of the effective amount of the compound of the
formula | per se. It can be assumed that similar doses are suitable for the
- treatment of other conditions mentioned above.
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereocisomers thereof, including mixtures thereof in all ratios,

25 and at least one further medicament active ingredient.

Further medicament active ingredients are preferably chemotherapeutic

agents, in particular those which inhibit angiogenesis and thus inhibit the
30 growth and spread of tumour cells; preference is given here to VEGF

receptor inhibitors, including robozymes and antisense which are directed

to VEGF receptors, and angiostatin and endostatin.

Examples of antineoplastic agents which can be used in combination with

35
the compounds according to the invention generally include alkylating

agents, antimetabolites; epidophyllotoxin; an antineoplastic enzyme; a



A therapeutically effective amount of a conpound of the formula | depends on
a nunber of factors, including, for exanple, the age and wei ght of the human
or animal, the precise disease condition which requires treatnment, and its
severity, K&§2nature of the fornulation and the nmethod of admini 5 stration,
and is ultiWHCEYY®4Efer mi ned by the treating doctor or velCTESHIOBYE! an
effective anobunt of a conpound accordi ng 8/-the invention is generally in
the range fromO0.1 to 100 ng/ kg of body weight of the recipi- ent (nmanmmal)
per day and particularly typically in the range from1l to 10 10 ng/ kg of body
wei ght per day. Thus, the actual annunt_&ﬁ%,diy for an adult manmmal wei ghing
70 kg i s usual PPOIROMRIEaE TRIRT P ARAZINBHeXARtRR oL RUMGRPrg@ation

adm ni stered Q§Nﬁﬁb&ggjvidual dose per day or usually in a series of
part-doses (such as, for exanple, two, three, four, five or six) 15 per day,
so that the total daily dose is the sane. An effective anount of a salt or

sol vate or of hysi ol ogi cally funcgtional derivative reof can be
deternined as AREMQRHCROSS Hife PRI SRealroh omane I A E Qs ESo! ¢ he
formula T per $@hrddychad \}Pr?caar%%Hfé%%éH@,tmgbmgkﬁﬁgog%%ﬁﬂcﬂ{se r??wtéﬁ!@' e for the

treatnment of other conditions nentioned abov The i nvention furthernore
rel ates to nediccdeesitss,apmhicgiasgdsotrealsdesy péerictioeg aiyreenafs dritepoédo-mul a |
and/ or pharmaceut | ?al.l usabl e derivatives, sol- vates and stereoi soners

t hereof, incl qui‘\H'IQ Mtures thereof in all ratios, 25 and at |east one

further nedi Caﬁ?ﬁﬁ:u%‘??réﬁ%réﬁw@(gi\%ﬂ in, tREI P EIa8EG Etﬁ%ﬁéx?rﬁbie\\;ﬁ?trﬂﬂbedi ents

are preferably chenot herapeutic ™ agents, 1n particular those i nhi bit
angi ogen3i s amgcinhdsunotubiin, darhmop8irg nosthbtraxates prethobtefint dicblorocel | s;

preference is giyen here to VEG- receptor inhibitors, .jnc)udi r obozynmes and
tT Sense i cREMIA e G D Ram v G BOME o JUoREghar BTRH RGN

oo vt o o IR PELRSER R ENBMENBCINAD FRRBAE el ||
i ncl ude al kyl apriimgy adenosine, pentostatin, erythrohydroxynonyladenine, cladribine,

15 6-mercaptopurine, gemcitabine, cytosinarabinoside, podophyllotoxin or
podophyllotoxin derivatives, such as, for example, etoposide, etoposide
phosphate or teniposide, melphalan, vinblastine, vinorelbine, vincristine,
leurosidine, vindesine, leurosine, docetaxel and paclitaxel. Other preferred
antineoplastic agents are selected from the group discormolide, epothilone

20 D, estramustine, carboplatin, cisplatin, oxaliplatin, cyclophosphamide,
bleomycin, gemcitabine, ifosamide, melphalan, hexamethylmelamine, thio-
tepa, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,
CPT-11, topotecan, arabinosylcytosine, bicalutamide, flutamide, leuprolide,

25 pyridobenzoindole derivatives, interferons and interleukins.

Further medicament active ingredients are preferably antibiotics. Preferred
antibiotics are selected from the group
30 dactinomycin, daunorubicin, idarubicin, epirubicin, mitoxantrone, bleo-

mycin, plicamycin, mitomycin.

Further medicament active ingredients are preferably enzyme inhibitors.

Preferred enzyme inhibitors are selected from the group
35
of the histone deacetylation inhibitors (for example suberoylanilide hydrox-



agents, antinetabolites; epidophyllotoxin; an antineoplastic enzyne; a WO
2006/ 087077 P(' F/ F. P2006/0(1063 I -57 topoisonerase inhibitor, procarbazin;
m toxantron or platinum coordination conplexes. 5 Antineoplastic agents are
pref er abl y @P&W{8YWfrom the fol |l owi ng cl asses: ant hr acyR¢T/ABI00¢P(96H

medi canents, mtonycins, bleomycins, cytajgoxic nucl eosides, epothilones,

di scornol i des, pteridines, diynenes and podo- phyllotoxins. Particul ar
preference is given in the said classes to, for exanple, carm no- 10 nycin,
daunor ubi cin, am nopterin, nethotrexate, nethopterin, dichloro- nethotrexate.
mtonycin C, poniciaadjSAHA]SNd thertytosang kinaSe fimhibitardd toryexaompleiZie 1839
nonophosphat e, cyt arabi ne, 5-azacyti di ne, thioguanine, azathio- prine,
adenosi ne, per”rgéf‘%ﬁ'i n, erythrohydroxynonyl adeni ne, cladribine, 15

6- mer capt opuri ne, gentitabi ne, cytosinarabinoside, podophyll otoxin or
podophyl | ot oxi n derivatives, such as, for exanple, etoposide, etoposide
phospha'ééa or tRHthsIsNedicamenpaalivningredientasare meefevabip mekclsian@xportiar i sti ne,

| eur osi di? ne, vi.ndesipe, | eurosine, docetaxel .and paclitaxel. Other preferred
20 anti neopl asrPPﬁoég@HF@aéleép%%I"ﬁwf"gq{sfprr%ﬁqtﬁ@eé’l“g‘lﬂi Oégbé%péﬁj%?fsdﬁ?r epot hi | one
D. estranusti ngangse FowARErbm thel &l icldus. PratdrildthidlearcsgPPiRaiMaam de,

bl eonyci n, gentitabine, |1fosam de, nel phal an, hexanet hyl el am ne, thio- tepa,
i datrexat e, t rargselested Fomitheagioapi sadlystatinsieatargysiade ratjadmteot hecin, CPT-11,
t opot ecan, arabi nosyl cyt osi ne, bicalutam de, flutam de, |euprolide, 25

pyri dobenzoi ndol e derivatives, interferons and interleukins. Further

medi canet  actfyehdrigegidhpiing adlive PGPS BERR! At PIEIPAOY INtRleareRp8BHISd.
antibiotics are selected fromthe group 30 dacti nonycCi n, daunorubicin,

i dar ubi ci n, epiibitdyscNoclear espamintobitors preventipe iontpuslaf biomedymersnifeony ci n.
R T S R T
are selected from the group callystatin, leptomycin B, ratjadone.
15
Further medicament active ingredients are preferably immunosuppres-
sants. Preferred immunosuppressants are selected from the group rapa-
mycin, CCI-779 (Wyeth), RADOO1 (Novartis), AP23573 (Ariad Pharmaceu-
ticals).
20
The invention also relates to a set (kit} consisting of separate packs of
(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereocisomers thereof,
25 including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.

30 The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,

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

solved or lyophilised form.



of the histone deacetylation inhibitors (for exanple suberoyl anilide hydrox
WO 2006/ 087077 PCT/ EP20061000631 -58 am c acid [ SAHA]) and the tyrosi ne

ki nase inhibitors g}for exanple ZD 1839 [lressa]). s Further nedi cane

active i ngPdUt¥PE 4 e preferably nucl ear export in- hi bl'i(Jt’%"z"N\}E’P@ér expor t
i nhi bitors prevent the output of biopolygers (for exanple RNA) fromthe cell
nucl eus. Preferred nuclear export inhibitors are selected fromthe group
callystatin, leptomycin B, ratjadone. 10 Further nedi cament active
ingredients are preferably nuclear export in- hibitors. Nuclear export

i nhibitors prevent the output of biopolyners (for exanple RNA) fromthe cell
nucl eus. Preferred nuclear export inhibitors are selected fromthe group
callystatin, hggtonycin B, ratjadone. 15 Further nedi canent active
ingredients are preferably i munosuppres- sants. Preferred i nmunosuppressants
are selected fromthe group rapa- nycin, CCl-779 (Weth), RADOO1 (Novartis),
AP23573 ( Ari ad henaresacecompowadsire A0tabieas lphenhiaoeutiiiaﬂ;acvi\&i mgesdientsa set

(kit) consisting of separate ck f a%/ effectlve anount of a conpound
of the formul & 'gmém%'ﬁ b"rf%ﬁ"ﬁge‘aﬁglﬂl é freatmeitofidisrasesdpl vat es and
st er eoi soner s \yHat pRfpg’A) Zgglrm@ ng mxtures thereof in all ratios, and (b)
an effective anount of a 1? rther nedi canent active ingredient. 30 The set

conpri ses SU|tabIe cont ai ners, such as boxes, individual bottles, bags or

anpoul es. The exanpl e, conprise separate am_poul es,
cont ai ni ng an 'QE?XW 'i‘h‘ﬁdﬁian%f toath@d-ﬂﬁ?o%fn@rBPOlﬂ’Ffbs elthmfrEmule 'aﬁﬂ?jor

phar mecd i caldhuriiseblifodlfisuBle dehatiP0L @i Re8 Bla RS8R UR Herddier eof
er eo

i ncluding m xtures t rat
including mixtures thereof in all ratics, for the preparation of a medicament

for the treatment of diseases in which the inhibition, regulation and/or
modulation of HSP90 plays a role.
15
Preference is given to the use of compounds of the formula | and pharma-
ceutically usable derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the
20 treatment of tumour diseases, for example fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angio-
sarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangicendothelio-
sarcoma, synovioma, mesothelioma, Ewing’s tumour, leiosarcoma, rhab-
domyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovar-
25 ian cancer, prostate cancer, squamous cell carcincma, basal cell carci-
noma, adenocarcinoma, syringocarcinoma, sebaceous gland carcinoma,
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinomas,
bone marrow carcinoma, bronchogenic carcinoma, renal cell carcinoma,
30 hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonic
carcinoma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma,
pinealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,

35
meningioma, melanoma, neuroblastoma, retinoblastoma, leukaemia, lym-



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

sol ved or |yophilised form W) 20116/ 087077 PCT/ F P2006/ 00063l -59- USE 5
The present conpounds are suitable as pharmaceutical active ingredients for
marmmal s, | NVQAMPRUIAr for humans, in the treatment of di ReEBEG/H063hi ch
HSP90 plays a role. The invention thus rebates to the use of conmpounds of the
formula I, and 10 pharnaceutically usable derivatives, solvates and

stereoi sonmers thereof, including m xtures thereof in all ratios, for the
preparation of a nedlcanent for the treatnent of diseases in which the

i nhi bition, ré&§@maiBHtinleamyelonsYpiensHosTs Fispenlpbulnaemipans hasvy

Pref erence isc% wgg sb9s éhe use of conmpounds of the formula | and pharna-
ceutically usa i erlvatlves sol vat es and stereoi sonmers thereof, including

m xtures thereqtl dkeabés, hatiéreshe kil patacgee pas@eted fﬁdmahgg@blqaa@ni for the
20 treat rrent of tumour di seases, for exanpl e fibrosarcoma, nyxosarcong,

| i posar aref Nanadia yresh cbrpatits type Eolgpatitioh@sre., iNEWENZA, sar con,
dot hel
synovi gmosﬁésofﬁg'ﬁ AR SR BEE R RIRT Bl RSOHE e P SifBbE BB L

col on car ci noES\PH) Catks pl@ggannﬁﬁovuimseashoxnmcmtavmy@rreé’ﬁrataw $ancer,
prostate cancer, squampus cell carcinoma, basal cell carci- nom,

adenocar ci nonﬁ?yi'é’y\f'i%g(&fa\( cPﬁ@Wﬁmaé’Etj&dé@RPé’aylfdﬁcp&ﬁgméfgﬁ@r‘{ﬁus ellki | 1 ary
carci noma, papjd\}ak Yo BAGRIS & fHr AGARS Co%lﬁg g%ﬂﬁg%%hgb%"\ﬂﬁése DALG JTar T oW

carci nonm, broncLo ‘eni ¢ car'cl homs, carci hepatoma, bile

duct car'd nom;rushmeaaazﬁrgsnm ViR Thuean ln&ﬁbhw@@ﬁlcﬁen@a\ﬂmsﬂﬁmél Wins
tumour, cervical cancer, testicular tumour, |ung carC| noma, small-cell |ung

car ci noma, bl 6déd) and Bummr‘éﬁn@%m@cy@m@.tmmﬂ (HIgtlhoma, astrocytona,
medul | obl ast ong, jGhARL QRRRFLH OB rarfRENHY RBmmation-induced diseases,

such as rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,
15 lupus erythematosus, psoriasis and inflammatory bowel disease; cystic
fibrosis; diseases associated with angiogenesis, such as, for example, dia-
betic retinopathy, haemangioma, endometriosis, tumour angiogenesis;
infectious diseases; autoimmune diseases; ischaemia; promotion of nerve
regeneration; fibrogenetic diseases, such as, for example, scleroderma,
20 polymyositis, systemic lupus, cirrhosis of the liver, keloid formation, inter-

stitial nephritis and pulmonary fibrosis;

The compounds of the formula | can inhibit, in particular, the growth of
25 cancer, tumour cells and tumour metastases and are therefore suitable for

tumour therapy.

The present invention furthermore encompasses the use of the com-

30 pounds of the formula | and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the protection 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-dakeb dis-

35
ease, Huntington's or Alzheimer's.



35 pi neal oma, haemangi obl ast oma, acousti c neuronma, oligodendrogliona,

nmeni ngi oma, nel anona, neurobl astonma, retinoblastoma, |eukaema, |ym WO

2006/ 1187077 PCT/ EP2006/ 000631 -60 phorma, multiple nyel oma, WAl denstronmi s
macr ogl obulYAA¥{V&0Zhd heavy chain disease; viral di seaskST/ER8re6He vir al
pat hogen is selected fromthe group con-g4 Sisting of hepatitis type A
hepatitis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
sinmplex type | (HSV-1), herpes sinplex type Il (HSV-11), cattle plague,
rhinovirus. echovirus, rotavirus, respiratory syn- cytial virus (RSV),

papi | | omavi r usThep'zﬁJts@U%@ﬁ plss, re@@%’fﬂa@j@l wsa elibe cémmoum@frthg fompwevi r us,

poli 0. vi rus, RURS: TR HERE e s AR rarer e BT i R B

i mmunodef i ci enayio bf Bsnédipgmeht {drilthe klehtmEer of dEag: SHMBE’EStANNEfOUS
transpl ants; inflammation-induced di seases, such as rheumatoid arthritis,

ast hna, gul ti gystese) eraxdiovasguiar disgasefesed cachexiaupus eryt hermat osus,
psoriasis and inflammatory bowel disease; cystic fibrosis; diseases
associ ated w th angi ogenesi s, such as, for exanple, dia- betic reti nopat hy,

haemangi oma, dndofether efibbdirhgiD tie AVBHIGEARR Rlatet b 6 LS4IBf HeSERBES;
aut oi nune di seases, i schaem a, I’OfTDtI on of nerve 20 regener ati on,

fibrogenetic dMEEsss theirmua ] aﬂdfor@hs(ﬁpll@lc%hﬂ@C@am\@salt@angi@pbm tis,

system c | upu r o) nt er |t|aI
nephritis and%p% érr{ohr?g?(?# f?rgIr oé'tég)aréllKO% %f %ﬁﬁﬁ‘%&“&‘%ﬁﬁ%ﬁ% § I'at@a?n i nhibit,
in partill ar whdre tge w@m@ﬁedaﬁobgm@eHSHQU@cttrwtg@Jahge@ad AR rgRtiaRt ases
and are therefore suitable for tunour therapy. The present invention

furthernore ert@RpRdiyissial soteiktransperé frophthesgngnniagivabe raticel oy 19O | and/ or
DPYS! L0 o by M BB 5l B AR R G El Bo y BBp ™21
by chenot her amsat 80€sé adr ddmebihabats thdeadf, ahd/dr seaseshé Qistdehis iangperagct
protein 1f50| a nc%n(():(r-:-r af:!gn(‘:]|rn?c-:(7:]<:€il|tolu(s)r(]jlsl,esaséé grdllsnc;rder associated with disrupted protein
transport from the endoplasmatic reticulum, a disorder associated with
ischaemia/reperfusion, or combinations thereof, where the the disorder
associated with ischaemia/reperfusion is a consequence of cardiac arrest,
asystolia and delayed ventricular arrhythmia, heart operation, cardio-
20 pulmonary bypass operation, organ transplant, spinal cord trauma, head
trauma, stroke, thromboembolic stroke, haemorrhagic stroke, cerebral
vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epileptic fit,
anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's disease,
25 Huntington's disease, amyotrophic lateral sclerosis (ALS) or neonatal

stress.

In a further embodiment, the invention also relates to the use of the com-
30 pounds of the formula | and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment of
ischaemia as a consequence of cardiac arrest, asystolia and delayed ven-
tricular arrhythmia, heart operation, cardiopulmonary bypass operation,
organ transplant, spinal cord trauma, head trauma, stroke, thromboembolic
3 stroke, haemorrhagic stroke. cerebral vasospasm, hypotonia, hypoglycae-

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



ci pal causal factor, such as, for exanple, scrapie, Creutzfeldt-Jakob dis- 35
ease, Huntington's or Al zheiner's. W 2006/ 087077 PC |/ E P2006/ 000631 -61
The invention_ also relates to the use of the conmpounds of the fornula I

and/ or phyYSPB§RATy acceptabl e salts and sol vates t her&o¥ ¥ 8PN hr epa-
ration of a medi canent for the treatnent6@f- di seases of the central nervous
system of cardiovascul ar di seases and cachexia, 5 In a further enbodi nent,
the invention also relates to the use of the com pounds of the fornula I

and/ or physi ol pgi cal l.,y accept abl e salt nd sol - vates thereof for the
preparat i on ofdoe%eﬁﬁb‘?tg’&rfﬁﬁ?'%ﬁbr)“F@Wrﬁﬁdﬁﬁ?%ﬁq'W”t'fét%fj@e?ﬁ%_ VYD at ed
bi ol ogi cal HSRLACTHNal %%Iggﬁ\}gg?@ orABHIRtAIedskon i n an individual,

protein transport fromt asmatic reticulum recov- ery from
hypoxi c/ anoxi ¢ stress, recovery frommalnutrition, recovery from heat

stress, or conpinatigns, { hereof, and/or wh the disorder is a type of 15
cancer, @an i n?&ﬁqirﬂﬁ Qﬂé‘géé@,mﬁaﬁﬁ‘%!’ﬁ'é?°§é‘§g&%df‘gbb'a?'ish di srupted protein
transport fromthe endoplasmatic reticulum a disorder associated with

i schaem a/reperfusion, or conbinations thereof, where the the disorder
associ at ed wi tThd bioHagnofadelégearhysin @n 1i7s adylaotised detweethbxggeldans- arr est ,

Sl S S S A O i,
trauma, strokg, o?cﬁéﬂ%ﬁ%‘?@ﬁ?ﬂbb%éﬁrﬂ%ﬁory%ﬁm b %'cfon%é&%%a&%rr@ggfflbc fit

vasospas hypotoni a, hypoglycaem a, status ‘epilepticus, an epi
anxi et y,1 chi zbelmemtian (EamewodegieB803t Ches estaal d2002)Al zhei mer' s di sease. 25

Hunti ngton's di sease, anmyotrophi¢c |lateral sclerosis (ALS) or negnat al
stress. In a ﬂ[lF'ﬂ%épe@ﬁﬁéaﬁ‘?&fa}é@!@rldn@@r'ita'r&ﬁ”%!t% % éﬁ%‘%-eﬁhe{@ 'Be use of the
com 30 poundsjgahat Red g fithindlelbd M ABicERldanafffsp! abl e sal ts and
[3H]17AAG. This filter binding test allows a targeted search for inhibitors
15 which interfere with the ATP binding site.

Material

20 Recombinant human HSP90u (E. coli expressed, 95% purity);
[3H]17AAG (17-allylaminogeldanamycin, [allylamino-2,3-°H. Specific activ-
ity: 1.11x10"? Bg/mmol (Moravek, MT-1717):
HEPES filter buffer (50 mM HEPES, pH 7.0, 5 mM MgCI2, BSA 0.01%)
Muitiscreen FB (1 um) filter plate (Millipore, MAFBNOB 50).

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

30

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

Reaction time: 30 min., shaking at 800 rpm
35 Test volume: 50 l

Final concentrations:



vates thereof for the preparation of a nedicament for the treatnent of

i schaem a as a consequence of cardiac arrest, asystolia and del ayed ven-
tricular arrhythm a, heart operation, cardlopuInDnary bypass operati on.

or gan tranéﬁ?é ngg%Tnal cord trauma, head trauma, strokelCVRPOAMIYEAYOlic 35
stroke, haenorrhagic stroke. cerebral vasgspasm hypotonia, hypoglycae- m a,
status epilepticus, an epileptic fit, anxiety. schizophrenia, a neuro WO
2006/ 087077 PCT/ CP2006/ 000631 -62 degenerative disorder, Alzheinmer's

di sease, Huntington's disease, o- trophic |lateral scler05|s (ALS) or

neonat al st r es? MidEERRES e, P6r7 h@nﬂéd\éﬁl@%@rﬂ”«’gfw%lﬂﬁﬂl nhibitors 5 The

bi ndi ng of gel al 'yl am no- 17- denet hoxygel dana- nycin (17AAQ
to HSP90 and c%gngggyf' \r}"eqq %a bition thereof can be utilised in order to

det ermine t he [BAM7AAGr @ 08qiNvi ty of the conmpounds according to 10 the
invention (Carreras et al. 2003, Chiosis et al. 2002). In the specific case,
a radi olégand filter binding test is used. The radio- |ligand used here is
tritiumYabelled 17-allyl am nogel dananycin, [3H 17AAG This filter binding
test allows a r f i t he ATP
bi ndi ng site. Atﬁ}}atggﬁﬁg?ﬁgg %%FH@%&%@%%%@B@SM%} cgﬁirgégglrégs ed, 95%
purity); [ 3HLEUBAGH (ifh-thelaid aarranxa@eudﬁrrmanrﬁoidr(ML[I’aédradammepefélmrSyisteﬁ%peci fic
activ- ity: 1.11x1012 Bqg/ nml (Moravek, Mr-1717); HEPES filter buffer (50 niM
HEPES, pH 7.0,M !ﬁ'ﬁ?ﬁﬂf)\/&@géhelﬁﬁﬂr@"@%‘a 1i‘()(.!l‘l’%l screen FB (1 pm filter plate

M I I t
1£| rst: 50’{(3?“ gat ed angﬂ%tggt?azg rﬁ‘ﬁ%oas%h%‘;j po% yetrﬁéfénfc#l%étb \t/\Pd'IIaH e e

with scintillator (Microscint 20, Packard)

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

ICsp value of a compound is calculated therefrom.
15

Test results

Table |
20 HSP0 inhibition by compounds of the formula |

Compound of the formula | " ICs [moll] ]
5-(2,4-Dihydroxy-5-(N-butyl-N-methyl- 1.20E-07
5 sulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A26"),
5-[2,4-Dihydroxy-5-(N-propyl-N-methyl- 1.60E-07

sulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A28")

30 | 5[2.4-Dihydroxy-5-(N-benzyl-N-methyl- 1.40E-07
sulfamoyl)phenyl]-4-{2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A32")
5-[2,4-Dihydroxy-5-(N-propyl-N-methyl- 8.00E-08
sulfamoyl)phenyl]-4-(2-ethylphenyl)-3-
hydroxy-4H-1,2 4-triazole ("A34")

35




30 The test
t enperature
50 pl Final

concentrati ons:

is carried out under the foll ow ng conditions:

22°C Reaction tinme: 30 mn.,

Reacti on

shaki ng at 800 rpm 35 Test vol une:
WO 2006/ 0871177 PCP/ C P2006/ 000631

-63 50 nmM

HEPES HCI , WOHY6/870 vl MyCl 2, 0. 01 % (w v) BSA HSPI0: PCI/RFGNIe4aspp!

[ 3H 17AAG 0.

filter plate

with scintil
the "counts

calcul ated t
conpounds of
5-[2, 4- Di hydr
sulfanné!)ph
5-12, 4- Bi hydr
sul fanoyl ) ph
5-[2.4-D hyd

10

15

20

25

30

35

08 pM
is renoved by

plates are then neasured in

5 At the end of theggeaction,

t he supernatant in the

suction with the aid of a vacuum mani fold
(Multiscreen Separation System MIlipore),
10 The filter

and the filter is washed twi ce.
a beta counter (Mcrobeta, \Wallac)

per., ﬂéﬂi%

1ere rom

MBS I8

t h@efﬂahﬂthyeﬂrdxy@(bﬁ’ﬂ)@mtmamlet he

oxy-5- (N- butyl D—rrethyl- 1.2
enyl ] -4-(2- cﬁlor phenyl)-3 hy

at 12, GN@ibYdﬁQm’ MN2@prapaeiar d) .

"% of coBO08-07is determ ned from
C50 val ue of a conpound is |

able I 20 HSP90 i nhibition by

formula 1 1C50 [nolll]

DE- 07 25

dr oxy-4H1, 2 4-triazole ("A26"),

(2~ D (Ml mix 3 y(N- o p N priethy L.

 SHR Rt e RO 1

hydroxy-4H-1,2 4-triazole ("A38")

b0E- 07 3.30E-07
dr oxy-4H-1. 2, 4-triazole ("A28") 30
10E- 07

5-[2,4-Dihydroxy-5-(N-propyl-N-methyi-
sulfamoyl)phenylj-4-(3-fluorophenyl)-3-
hydroxy-4H-1,2,4-triazole ("A39")

1.80E-07

© 5-[2,4-Dihydroxy-5-(N-propyl-N-methyl-
sulfamoyl)phenyl]-4-(2-methylphenyl)-3-
hydroxy-4H-1,2 4-triazole ("A40")

1.40E-07

' 5-[2,4-Dihydroxy-5-(N-propyl-N-methyl-
sulfamoyl)phenyl]-4-(2-fluorophenyl)-3-
hydroxy-4H-1 2.4-triazole ("A43")

1.30E-07

S
1,2,4-triazol-5-yl]-2,4-dihydroxy-N-
methyl-N-propylbenzamide ("A46")

L

4-(2-Fluorophenyl)-3-hydroxy-4H-

520E-07

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

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

pH is adjusted, if necessary, to between 2 and 10, depending on the con-

stitution of the end product, the mixture is extracted with ethyl acetate or

dichloromethane, the phases are separated, the organic phase is dried

over sodium sulfate and evaporated, and the product is purified by chro-

matography on silica gel and/or by crystallisation. Rf values on silica gel,

eluent: ethyl acetate/methanol 9:1.



sul f anoyl ) phenyl ] - 4- (2-chl orophenyl ) -3- hydroxy-4H 1, 2, 4-triazole ("A32")
5-12, 4- D hydr oxy-5- (N propyl - N-net hyl - 8. O0E- 08

sul f anoyl )‘ghena/l -4- (2-ethyl phenyl)-3- 35 hydroxy-4H1,2,4-triazole ("A34")
WO 2006/ 087872/ E P2006/ 000631 ~ - 64 5-[ 2, 4- Di hydr oxy- BCTHRPRUEHIERY| - N-
3. 90E- 07 net hyl sul f anoyl ) phenyl ] - 4- (2--ad8 or o

phenyl) - 3-hydroxy-4H 1, 2,4-triazole ("A37") 5

5-[2, 4- Di hydr oxy-5- ( N- propyl - N-nret hyl - 3. 30E- 07

sul f anoyl )phenél -4-(3-chl orophenyl)-3- hydroxy-4H 1, 2,4-triazole ("A38")
5-[2. 4-Di hydrl ;ﬂéﬂfs‘:-qutl@p?l -N-met hyl - 1. 80E-07 10

sul fanoyl ) phenyl ] -4-(3-fl uorophenyl)-3 hY Y droxy4H vy, 2,4-triazole ("A39")

5-12,4-Di h dr I - - 0-T7a-- - .

ot {amoy ) phengl) TG SRR OB Syt Rondlia s tollowing Jeptures dgsey 15
5-[ 2, 4- D hydr smyreé:- €IBeposyraly (pobsitieodel; sead®@B0071000 m/e; fragmentation

sul fam)gl )phe%{a]gqaﬁﬁb)z\lg uor ?npgrgggﬁéi;@o%dr Oxy2-240|_||:|r1n’ 2,4-tr1azole ("A43")
5-[4-(2°Fl uor ' Dasyig ALY :

1,2,4-triazol -5-yl]-2,4-di hydroxy-N- 20 net hyl - N-propyl benzam de ("A46")

Above and bel pjy,, gl iﬁ%ﬁ?\ﬂ\t u"l'r&%ssr@'fatﬁgw?# ?ﬁ&%ditﬂe&rovd té?gﬁéggl\lég\ggng 25

exanpl es, "conventi onal necessary, wa , the pH
i's adjusted, 0f5matessafer thoDpdiween 2 and 10, depending on the con-
stitution of the end_ product, the mixture is extracted with ethyl acetate or

di chl or onet hakelunikd emalith Speed RO Rfed8e BRct 6r gani ¢ phase is dried
10 Solvent: LiChrosolv quality from Merck KGaA
Solvent A: H20 (0.01% of TFA)

Solvent B: ACN (0.008% of TFA)

15 Gradient:
20% of B —» 100% of B: 0 min to 2.8 min
100% of B: 2.8 min to 3.3 min
100% of B — 20% of B: 3.3 min to 4 min
20
The retention times Ry or R; [min] and M+H" data MW indicated in the fol-
lowing exampies are the measurement results of the LC-MS measure-

ments.

25
Example 1

Preparation of 5-(2,4-dihydroxy-5-phenethylphenyl)-4-(2-fluorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A1"):
30
1.1 A solution of 15 g of 5-bromo-2,4-dihydroxybenzoic acid, 14.4 ml of
iodomethane and 62.9 g of caesium carbonate in 100 mi of N,N-dimethyl-
formamide (DMF) is heated under reflux for 16 hours. The mixture is sub-
35 jected to conventional work-up, giving 16.7 g of 5-bromo-2 4-dimethoxy-

benzoic acid ("1").



over sodium sul fate and evaporated, and the product is purified by chro- 30
mat ogr aphy on silica gel and/or by crystallisation. Rf values on silica gel;
el uent: ethyl acetate/nmethanol 9:1. 35 WD 20116/087077 PCT/t'. P2006/ 000631
-65- LG MOVESHHVE7®As HP 1100 series Hew ett Packard SysPehERpHYoEhe
followi ng features: ion source: electragpray (positive node); scan: 100-1000
me; fragnentation 5 voltage: 60 V; gas tenperature: 300C, DAD: 220 nm Fl ow
rate: 2.4 m/mn. The splitter used reduced the flowrate for the MSto 0.75
m/mn. after the DAD. Colum: Chronolith SpeedROD RP-18e 50-4.6 10 Sol vent:
Li Chrosolv quality from Marck K&GA Solvent A: H20 (0.01 % of TFA) Sol vent B:

ACN (0. 008% of ,TFA di 20% of B 0ogof B 0 m 2.8 ni
100%§of B: 2OL ) eé’f 3 8 bt %"9959%'9 &@'ﬁfm'ﬂ@'??hi?ofﬂzen 20 The

retention ti ”i%-"‘shﬁ‘edoét rBBn'{t@hfﬂeréﬂﬁe r'c')TG ﬁé&% M%’\(‘S\FHI%@H’?@S&)IU(&HEV@Q' - lowi ng

exanpl es are the neasurenent results LC- M5 neasure- nments. 25 Exanpl e
1 Pr epar ati ond 8fg &f 623rdm@ -2 Hycﬂmedweybepzmémhimydeq%'hym 1 &-102MWLRﬁ(b©henyl ) - 3-

hyd 4H-1 | "AL" t f 15 f
o o uT e ar e & o s er puggeation " O 199

1.3 A solution of 3.8 g of "2" in 25 ml of dichloromethane is added drop-
wise with ice-cooling to a solution of 1.314 mi of 2-fluoroaniline and

10 1.13 ml of pyridine in 25 mi of dichloromethane, and the mixture is stirred
at room temperature for 5 hours. Conventional work-up and crystallisation
from isopropanol gives 4.5 g of 5-bromo-N-(2-fluorophenyl)-2,4-dimethoxy-
benzamide ("3"), R¢2.217; MW 355.2.

15
1.4 2.9 g of PCls are added under a nitrogen atmosphere to a solution of
4.5 g of "3" in 60 mi of toluene, and the mixture is heated under reflux for 3
hours. The solvent is removed, the residue is dissolved in 100 ml of THF,
and the solution is added dropwise at 0° to 138 ml of a 1M hydrazine solu-

20 tion in THF. The mixture is stirred for a further 16 hours, subjected to con-
ventional work-up and crystallised from isopropanoal, giving 3.6 g of N-(2-
fluorophenyl)-3-bromo-4,6-dimethoxybenzamide hydrazone ("4"), R; 0.952;

MW 369.2
25

Iz

30 N SN

1.5 1.86 g of 1,1"-carbonyldiimidazole ("5") are added to a solution of
35 3.6 g of "4" in 300 mi of THF, and the mixture is stirred for a further 16

hours. The mixture is subjected to conventional work-up, the residue is



i odonet hane and 62.9 g of caesium carbonate in 100 m of N, N-di methyl -
formam de (DMF) is heated under reflux for 16 hours. The mxture is sub 35
jected to conventional work-up, giving 16.7 g of 5-brono-2, 4-di met hoxy-
benzoi c acW@ 0060687077W0 2006/ 087077 PCT/ EP2006/ 000631 - 6@CI/ER2RombocBUr e of 4
g of "1" and 2 drops of UMF in 40 m of_ghionyl chloride is stirred at room
tenperature for 16 hours. Renoval of the solvent gives 5 4.3 g of

5- br ono- 2, 4- di net hoxybenzoyl chloride ("2"), Rf 1.610; MW 280.5. The product
is reacted without further purification. 1.3 A solution of 3.8 g of "2" in 25
m of dichlor bammapaviirsMiMdedramMedMami thbtdnysitale a:re&bbagatéd o, gmimgi on of
1.314 m of2éuoro iline and &Iﬁ i

di chl or omet hah ﬂg WW%P@‘Y ch @Pmpé‘&”yléﬁ (r20 rP@Pr%'éY')it?‘Lhy@"F”Sf' 5 hours.
Convent i onal 1 et al hisat mi sopropanol gives 4.5 g of

5- brono- N- ( 2-f uo’r'op eny’%c(é% Réll r?:‘t%hwg 5(ra%zam de ("3"), Rf 2.217; MW
355.2. 15 1.4 2.9 g of PCL5 are added under a nitrogen atnosphere to a
solutioh of 4.5 toluene, and the m xture i s heated

under rrenfl u? fi & gOOH@@;pé"é“r}ﬂgBéoutI\ﬁgﬁﬁyreger(éﬁabU@ad ), 14382 ekeldgiethyd di s?nol vfed
100 8
I1R/I hydr azi ge yﬁll:'ne Zﬁ @E‘% hpﬁﬂ%ﬂq %Qﬂrﬁgﬁﬁtﬁg%% ngrre?fm)(i O]qcnf%??lﬁgr 16 o e

hours, subj echrEsping AnRd 4/&ibF QB@tanﬁléKaréF?nt@cﬁtﬂhd‘e@’lﬁf@é liosflvibr. amd sopr opanol
g| ving 3.6 g of N-(2- fluorophen 3- brono- 4, 6- di net hoxybenzam de hydrazone
("4"), Rf O. 95@xturwlg@glazeczg> réaszqutgg af1yY0° mt{ge migrowave. A little more

10 catalyst is added, and the mixture is irradiated a further twice. Toluene is
added to the mixture, which is extracted a number of times with water. The
organic phase is dried and evaporated. The residue is purified via RP
chromatography, giving 140 mg of "7", Ry 1.765; MW 418 .4, and 40 mg of

15 Il8!l.

20

Q F
N
OH
YOH \ W/
\ 5 NN
/
25 S

"7" |l8Ir

1.7 140 mg of "7" is hydrogenated under standard conditions in 10 ml of

30 THF in the presence of 0.14 g of Pt/C (5%). The catalyst is subsequently
separated off and subjected to conventional work-up, giving 140 mg of "9",
R 1.920, MW 420.5.

35



1.5 1.86 g of 1,1 -carbonyldiimdazole ("5") are added to a solution of 35
3.6 gof "4" in 300 M of THE, and the m xture is stirred for a further 16
hours. The mixture is subjected to conventional work-up, the residue is WO
2006/ 08707% P B9 G06/ 00063 J -67 boiled up with MIB etRdEP2¢6OMEd! and t he
crystals are separated off, giving 700 #g-of

5-(2, 4- di et hoxy- 5- bronophenyl ) - 4- (2-f 1 uor ophenyl ) - 3- hydr oxy-
4H1.2,4-triazole ("6"), Rf 1.413; MNVW395.2. 5 1.6 600 ng of "6", 178.4 | of
styrene (stabilised), 430.2 pl of triethyl- amne. 14.1 ng of palladiun(ll)
acetate (47% Pd), 19.17 ng of trio-tabyl- phosphine and 4 m of acetonitrile
are introduced into a 10 n m xture is irradiated for 30 m nutes
at 170" in the mcrowave. A ey10 catalyst is added, and the mixture
is irradiated a further tw ces ne rs added to the mxture, which is
extracted a nunber o eT-N The orgﬁgic phase is dried and
evapor ated. The resi pur i fi.ed/via RP chrotat ography, giving 140 ng of

"7", RfFY1.765; MN 418 o15 20 lF 1/ Oof/ | O11 FNNOH ~, ~N
.OH~~; "\1it NN NN/O25" 1.7 140 mg of "7" is hydrogenated
under standard conditions in 10 30 THE in the presence of 0.14 g of

Pt/C (5% . The catalyst is subsgquently separated off and subjected to
conventional work-up, giving 140 ng of "9", Rr 1.920, MN420.5. 35

10 1.8 158.5 ul of boron tribromide are added at -10° to a solution of

140 mg of "9" in 2 ml of dichloromethane, and the mixture is stirred at
room temperature for a further 16 hours. Methanol is added at 0°, the sol-
vents are separated off, and the residue is purified via RP chromatogra-
phy, giving 74 mg of "A1", Rf 1.537; MW 392 .4, and 27 mg of "A2", Rs
1.884; MW 398 .4

15

F

" oH OH
N
20 Q\N N Q\N N
o o
o O

OH
HO HO
25
"A1" "A2"
Analogous treatment of 5-(2,4-dimethoxy-5-bromophenyi)-4-(2-fluoro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("6") with BBr; gives the compound
30

5-(2 4-dihydroxy-5-bromophenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-
triazole ("A21").
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WD 2006/ 087 0 7 7 PCT/F P2006100063 I -68- FOHNN N 50 -010 1.8 158.5
| of boron tribromde are added at -10 to a solution of 140 ng of "9" in 2
m of dichl oromethane, and the m xture is stirred at roomtenperature for a
further 16WMSb¥PGV87WEt hanol is added at 0, the sol - vents P&TErRewaveded of f,
and the residue is purified via RP chronggogra 15 phy, giving 74 ng of "A ",
Rf 1.537; MW 392.4, and 27 ng of "A2", Rf 1.884; MWNW398.4 F OH F OH X11 ~ ~%
20 NN ~~ ,NON } NI-N OHOH HOHO 25 "Al" "A2" Anal ogous treatnent of

5- (2, 4- di met hoxy- 5- br onophenyl ) -4-(2-fl uoro-

phenyl) - 3- hydExampigt2l, 2, 4-triazole ("6") with BBr3 gives the conpound 30
5-(2, 4- di hydr oxy-5- bronophenyl ) -4-(2-fl uorophenyl) - 3- hydroxy-4H 1, 2, 4-
triazole ("A21"). 35 WD 2006/087077 13CT/ EP2006/ 000631 -69- Exanple 2

Preparation of 5-[2,4-dihydroxy-5-(piperidine-1-sulfonyl)phenyi]-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A3"):

2.1 20 ml of thionyl chioride are added to 5 g of 2,4-dimethoxybenzoic

acid, and the mixture is stirred at room temperature for 10 hours. The

thionyl chloride is distilled off, toluene is added and the toluene is subse-
10 quently separated off, giving 5.45 g of 2,4-dimethoxybenzoy! chioride

("10"), Ry 1.235; MW 201.6.

2.2 A solution of 3.0 g of "10" in 20 ml of dichloromethane is added drop-
15 wise with ice-cooling to a solution of 1.57 mi of 2-chloroaniline and 1.22 ml
of pyridine in 20 m! of dichloromethane, and the mixture is stirred at room
temperature for 16 hours. Conventional work-up and crystallisation from
isopropanol gives 2.4 g of 2,4-dimethoxy-N-(2-chlorophenyl)benzamide
20 ("11"), Re 2.162; MW 292.7.
2.3 1.88 g of PCls are added under a nitrogen atmosphere to a solution
of 2.4 g of "11" in 50 ml of toluene, and the mixture is heated under reflux
for 3 hours. The solvent is removed, the residue is dissolved in 80 mi of
25 THF, and the solution is added dropwise at 0° to 90 ml of a 1M hydrazine
solution in THF. The mixture is stirred for a further 16 hours and subjected
to conventional work-up, giving 2.5 g of N-(2-chlorophenyl)-2,4-dimethoxy-
benzamide hydrazone ("12"), Ry 6.945, MW 306.7.
30
2.4 1.67 gof"5" are added to a solution of 2.5 g of "12" in 400 ml of
THF, and the mixture is stirred for a further 16 hours. Conventional work-
up gives 1.62 mg of 5-(2,4-dimethoxyphenyl)-4-(2-chlorophenyt)-3-

35 hydroxy-4H-1,2 4-triazole ("13"), Rs 1.2643; MW 332.8.



Preparati on of 5-[2,4-di hydroxy-5-(pi peridine-1-sulfonyl)phenyl]-4-(2- 5
chl or ophenyl ) - 3- hydroxy-4H 1, 2, 4-triazole ("A3"): 2.1 20 m of thionyl
chl ori de ae %ﬁ?ed to 5 g of 2,4-dimethoxybenzoic acid, and the m xture is
stirred at fbOMPENperature for 10 hours. The thionyl cHldrfFRGEOH st ed
of f, toluene is added and the tol uene is78ubse 10 quently separated off,
giving 5.45 g of 2, 4-dinethoxybenzoyl chloride ("10"), Rf 1.235; MN 201.6.
2.2 A solution of 3.0 g of "10" in 20 m of dichloronmethane is added drop- 15
wise with ice-cooling to a solution of 1.57 m of 2-chloroaniline and 1.22 n

of pyridine i 8-20/$olgtionpthidg ehethandd 5348 1 ivé chloxesitonicagiin 5@ at r oom

tenperature f - V, i I - i jon,. L rom

i sopr opanol g?’\igic %A} QHBG%n%@ﬁ@{%%‘ﬂ'ggﬁﬂ&ﬁ%?@ﬁﬂ%Jﬁﬁ@h@b%ﬁoﬁ}ﬂg%“ erq 20
("11"). Rf 2. bG2hrdMaRRRaghy givas 1.88 o "0h" REIE3ST, aviadder suadeB5amyi dfr ogen

at nosphere to a solution of 2.4 g of "11" in 50 m of toluene, and the
mxture_ s heal®d under reflux for 3 hours. The solvent is renmoved, the
residue™is dissolved in 60 mM of 25 THE, and the solution is added dropw se
at 0to 90 mM of a 1 Mhydrazine solution in THF. The m xture is stirred for
a further 16 hours and subj eut y to conventi gnal gor k-up, giving 2.5 g of

N- (2- chl or ophenyl) - 2, 4- di-n®t hoxy- benzam ge-Aydrazone ("12"), Rf 0.945; MW
306.7. 30 2.4 1.67 g O Iutiiq of 2.5 g of "12" in 400

m of THE, and the ni &N stiNred f Nt h\eri,\l 16 hours. Conventi onal
wor k- up gives 1.62 ng of” 5-( ,.éii met hoxyphenyl ) -4g(2- chl orophenyl )-3 35
hydroxy-18H 1.2, 4-tri azghe ("1 Rf 1.2643;, MW/332.8. WO 2006/ 087077

PC1/ EP2006/ 000631 Q/R.
chlorosul fonic acid inS

tenperature for 16 hgyrs.
"14", R10.397, MN412.8, &

Gtirred at room
t ography gives 1.3 g of

tion C@%?ﬁ 3 "13" and 532.6 | of

ficati onCL/by"c \I offB
nd 65 ng of 15O

15 "14!| u1 5"

2.6 A mixture of 1.3 g of "14", 20 ml of thionyl chioride and 245 nl of DMF

is stirred for 8 hours. The thionyl chloride is separated off, the residue is

20 taken up in dichloromethane, and the mixture is subjected to conventional
work-up, giving 0.7 g of "15", Ry 1.819; MW 431 4.
2.7 A mixture of 150 mg of "15", 35.64 nl of piperidine and 80.7 il of pyri-

25 dine is stirred at room temperature for 16 hours. Purification gives 160 mg
of 5-[2,4-dimethoxy-5-(piperidine-1-sulfonyl)phenyl}-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("16"), R¢ 1.386; MW 480

30

O
C
Ol b0
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5 \\l( 16

N/N
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5d OHAd OH NN NKN 10 o N-N OMWNfr sos 0 HOC O-015 "14" "15,
2.6 A mxture of 1.3 g of "14", 20 m of thionyl chloride and 245 | of DW

is stirred for 8 hours. The thionyl chloride is separated off, the residue is
20 taken uPAMOH8Hor omet hane, and the mixture is subj efCEEPRYOBMYENt i onal
wor k-up.. giving 0.7 g of "15", Rf 1.81971 MN431.4. 2.7 A mixture of 150 ny
of "15", 35.64 ul of piperidine and 80.7 pl of pyri- 25 dine is stirred at
roomtenperature for 16 hours. Purification gives 160 ng of
5-[2,4-dinethoxy-S-épiperidine-I-suIfonyl)phenyl]-4-(2-ch|orophenyl)-3-

hydr oxy- 4H 1, 2,8- 86 &z & borastrbromide agsadded\an80tea sbhdivd of 10 my OH N I f

35 O WD 2006/p87Q77 ,PCT/ GP2006/ 000631 -71 2.8 316.9 Eil, of borpon tribrom de
are added at 8@81{% '%4_sc|-r?|ﬁ:')8rﬁ|°6cfmﬁ nﬁgama%he gxture, is stiffed,at r&Pghf%?bﬁEt hane,
and the m xt uperdtsresfor brigthat 16 aeltd. aMethBROBE Wdaehaft 08 fherdhi@ireli§ hours.

Met hanol is added at 00, the m xture is 5 stirred for a further 1 hour, and

t he product i stirseshénra bather i1 hqryand te pragluchfs sexgraterfoff.. @6y 6MANG51. 9.
Exanpl e¥3 10 f'%f‘f‘ﬁlf?%%?wz?sﬁéa”pl e 2.7, reaction of "15" with

N- et hyl - N- et hyl
Example 3

10 3.1 Analogously to Example 2.7, reaction of "15" with N-ethyl-N-methyl-
amine gives the compound 5-[2,4-dimethoxy-5-(N-ethyl-N-methylsulfa-
moyl)phenyl]-4-(2-chlorophenyl)-3-hydroxy-4 H-1,2 4-triazole ("17"), Rs

1.237; MW 454

15
T\ f cl
N—g=0
N\(OH u1 7||
e N’N
O_r

05 3.2 Analogously to Example 2.8, "17" gives the compound 5-[2,4-di-

hydroxy-5-(N-ethyl-N-methylsulfamoyl)phenyl]-4-(2-chlorophenyl)-3-

hydroxy-4H-1,2 4-triazole ("A4"), R; 1.524; MWW 425.9.

The following compounds are obtained analogously
30

5-[2,4-dimethoxy-5-(N,N-diethyisulfamoyl)phenyl]-4-(2-chlorophenyl)-
3-hydroxy-4H-1,2 4-triazole ("18"), R 1.359; MW 467.9
and from this
35 5-[2 4-dihydroxy-5-(N,N-diethylsulfamoyl)phenyl]-4-(2-chlorophenyl)-
3-hydroxy-4H-1,2 4-triazole ("A5"), R¢ 1.604; MW 439.9;



am ne gives the conmpound 5-[ 2, 4-di net hoxy-5- (N-et hyl - N- et hyl sul f a-

noyl ) phenyl ] - 4- (2- chl orophenyl ) - 3- hydroxy-4H 1, 2,4-triazole ("17"), Kf

1.237; MNV454 15 O-OCd NOHiI0 "17" 20 N O 25 3.2 Anal ogously to Exanpl e
2.8, "17" YOREY/BHE7conpound 5-[ 2, 4-di - PCT/EP2006/000631

hydr oxy- 5- (N- et hyl - N- net hyl sul f anoyl ) pherpy! ] - 4- (2- chl or ophenyl ) - 3-

hydr oxy-4H 1, 2, 4-triazole ("A4"), Rf 1.524; MN425.9. The follow ng conpounds
are obtai ned anal ogously 30

5-[ 2, 4-di met hoxy-5- (N, N-di et hyI sul f anoyl ) phenyl ] - 4- (2-chl or ophenyl ) -
3-hydroxy-4|—|—1,2,4-triazole ("18"), Rf 1.359; MN467.9 and fromthis 35

- byt oxy- 4 1.3, 314 AT O e RO el 24 i SB0R Yo 7
PCT/ GP2006/ 00RR&F&xy-4F21 24 -Bidbofe ("19") R,1 307; MW 488
i met hoxy-5- (N phenyl sul farmyl Y phenyl!] - 4- (2- chl or ophenyl ) - 3-

hydroxy 4AH 1, anafrom Bl e ("19"), Rf 1.307; MN 488 and fromthis 5

5-12, 4- |hydroxy en | ),phenyl ] < 4- (2-.C rophe
hydr oxy- 4H- 1, 2, 4- ?Jé gzcﬁg\éd% éwwg%n%g%'%xom 1 ‘é)'CR'OrOp erhy)’s-
5-[ 2, 4-di met h RyHoRy-ah- mtzayﬁaydnﬂ%mﬁh %@fmwhwl@enyll 4-(2 10
chl or ophenyl) - 3 hydr oxy- 4H 1, -triazole (" 0.523; MW495 and from
this
5-[2,4-dimethoxy-5-(4-methylpiperazine-1-sulfonyl)phenyl]-4-(2-
10 chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("20"), Ry 0.523: MW 495
and from this
5-[2,4-dihydroxy-5-(4-methylpiperazine-1-sulfonyl)phenyi]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A7"), Ry 1.050; MW 467.

15
The compound 5-[2 4-dihydroxy-5-(3-bromomethylpiperazine-1-sulfonyl)-
phenyl]-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A24") is obtained
analogously.

20
Example 4
Preparation of 5-(2,4-dihydroxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4 H-
1,2, 4-triazole ("A8"):

25
4.1 Analogously to Example 2.2, reaction of "10" with 2-ethylaniline gives
the compound 2,4-dimethoxy-N-(2-chlorophenyl}benzamide ("21"), Ry
1.989; MW 286.3.

30

4.2 Analogously to Example 2.3, "21" gives the compound "22", Ry 1.210;
MW 300.4

35



5-[ 2, 4- di hydr oxy-5- (4- net hyl pi per azi ne- 1- sul f onyl ) phenyl ] - 4- (2-chl oro-
phenyl) - 3-hydroxy-4H 1, 2,4-triazole ("AT), Rf 1.050; MAN467. 15 The conpound

5-[2,4-dih
phenyl ] - 4-

¥ i

3- br ononet hyl pi perazi ne-1-sul fonyl) - ]
henyl ) - 3- hydr oxy-4H 1, 2, 4-tri azol e ( PABAPYINL0YEE aj ned

anal ogously. 20 Exanple 4 Preparation of73-
5-(2, 4-di hydr oxyphenyl ) - 4- ( 2- et hyl phenyl ) - 3- hydroxy-4H 1, 2,4-tri azol e
("AS"): 25 4.1 Analogously to Exanple 2.2, reaction of "10" with

2-ethylaniline gives

("21"), Rf 1 989; MW 286. 3.
Rf 1.210; MN300. WD 2006/ 087077 PCT/ EP2006/ 000631

-73- RN NN H"22". 5\0-/ Ho ~

t he conpound 5-(2, 4-di -

met hoxyphenyl ) - 4- ( 2- et hyl

t he conpou

1. 401,

nd "22",

326.4 and

t he c|3 ound 2, 4-di met hoxy- N ( 2- chl orophenyl ) benzam de
2 4.2 Analogously to Exanple 2.3, "21" gives

4. OgOUS| y to Exaerl e 2.4, "22" g| ves
N
yl) - 3Hhydr pxy- 4H 1125,, 4-triazole ("23"), R
3 'S . ( 21 4- hyd '

roxyphenyl ) - 4- ( 2- et hyl eyI )-3 | ydroxy-4H 1,2, 4-triazole ("A8"), Rr 1.442;

MV 298. 3.

10

15

20

25

30

35

4.3 Analogously to Example 2.4, "22" gives the compound 5-(2,4-di-
methoxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4H-1 2 4-triazole ("23"), Rs
1.401;, MW 326 .4

and this gives

5-(2,4-dihydroxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4H-1,2 4-triazole
("A8"), Rf 1.442; MW 298.3.

Analogous treatment of 5-(2,4-dimethoxyphenyl)-4-(2-chlorophenyl)-3-

hydroxy-4H-1,2 4-triazole with BBr; gives the compound
5-(2,4-dihydroxyphenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole

("A22"),

Example 5

Preparation of 5-(2,4-dihydroxyphenyl)-4-(3-chlorophenyl}-3-hydroxy-4H-
1,2,4-triazole ("AS"):

5.1 A solution of 10 g of 2,4-dihydroxybenzoic acid, 25 m! of benzyi chlo-

ride, 30 m! of DMF and 30 g of potassium carbonate is stirred at 90° for 2

days. The mixture is diluted with ice-water, and the phases are separated,

giving benzyl 2. 4-dibenzyloxybenzoate ("24").

Ester hydrolysis thereof using 400 ml of 1 N NaCH in 400 ml of dioxane

gives, after conventional work-up, 20.2 g of 2 4-dibenzyloxybenzoic acid
("25"), m.p. 118-120°.



15 Anal ogous treatnent of 5-(2.4-dinmethoxyphenyl)-4-(2-chlor ophenyl ) - 3-

hydr oxy-4H 1, 2, 4-triazole with BBr3 gives the conpound 5-(2,4

i hydr oxyphen 2-chl orophenyl ) - 3- hydroxy-4H1, 2, 4-triazole 20 A22" :
Exgrrpl eyg gs)yzrg?; 65“ on Ofp yh)- y Y- PCT/FPz(lU()/(I(l(DG )

5- (2, 4-di hydr oxyphenyl ) -4-(3-chl orophenyf4-3-hydroxy-4H 1,2,4-tri azol e
("A9"): 5.1 A solution of 10 g of 2, 4-di hydroxybenzoic acid, 25 m of benzyl
chlo- 30 ride, 30 mM of DWVF and 30 g of potassi um carbonate is stirred at 900
for 2 days. The m xture is diluted ice-water, and the phases are

separated, gPV néolfﬁlrﬁfyth'OQWMC'HPB@@I@9ﬁo3<9f@@ﬁﬁQMF(aTQ@dﬁEdE§t18r9 ﬁi/dr ol ysis
th f 0
ereof usi ng.4H aﬁii t|9\1281_’]nét'ﬁ'5é\l%g't|5},é} ?%)eﬂ?‘gr OX&IOQ*ﬂﬁ'bethu%cy}fgﬁlo\,g@ |§r

conventi onal wor k- €nzoi C a , mp.

118-120. WO 2@%@@:‘7@6&1@@%&%6@& Qﬂ@wlandﬂﬁs&aﬂséeerﬁbv@d glhmgnyl chI oride
and 2 drops of DWVF ?re added to 12 of and the mxture is stirred at

70 for hour 42-5TH&f 21f- QWPZY:IHFYQQFHQV‘ @'05%\2@& di chl oronet hane i s added,

and this is also renoved, giving 5 12.5 g of 2, 4-di benzyl oxybenzoyl chlori de
("26"). 5.3 A solution of 1 g of "26" in7 m of dichloromethane is added

with ice- coobihgAsplatieobll igast "@6" #9% ndof plicrddroPrethhoe Eaaddedeitance-251. 6 ul
of pyridine in 7 m of dichloronethane. The m xture is stirred at room
tenperature f&pOINE © :HaaiEON wHLRECI % Arichipsaniingand £516he afeyriding i s

subj ected to nd t|IIe Vi n of
N ( 3- chI or ophgﬁ?@ é%ronﬁhéw @@%B}%’%& %?‘;lﬁ)roo% %ﬁﬁ?ggagusl y to
Exanpl e19. 3, pergid, %mﬂeéaae gistlied &ff thal rtebudmédé@éb}é@tecgtovaﬁwbn%nm of
N- ( 3- chl orophenyl ) - 2, 4- di benzyl oxybenzam de hydrazone ("28"), Rf 1.839; MWV

458.9. 20 5. SWAﬁauc@@sqhytllted Falnpdiving. U] o eadt-(ehlefophenyl) idi+ 28" with " 5"

gives benzyloxybenzamide ("27").

15 5.4 Analogously to Example 2.3, reaction of 1.1 g of "27" with hydrazine
gives 1.14 g of N-(3-chloropheny!)-2 4-dibenzyloxybenzamide hydrazone
("28"), Ry 1.839; MW 458.9.

20 55 Analogously to Example 2.4, reaction of 1.14 g of "28" with "5" gives
350 mg of 5-(2 4-dibenzyloxyphenyl)-4-(3-chlorophenyl)-3-hydroxy-4 H-

1,2, 4-triazole ("29"), Ry 2.206;, MW 484 .G.

5.6 350 mg of "29" is hydrogenated under standard conditions (16 hours

25 at2bar)in 5 g of THF in the presence of 0.2 g of Pd/C (3% of Pd + 0.3%
of Cu on active carbon). The catalyst is subsequently separated off and
subjected to conventional work-up, giving 160 mg of "AS", Ry 1.383, MW
304.7.

30
Example 6

Preparation of 5-(2 4-dihydroxyphenyl)-4-(4-ethylphenyl)-3-hydroxy-4H-

35 1,2.4-triazole ("A10"):



350 nmg of 5-(2,4-dibenzyl oxyphenyl)-4-(3-chl orophenyl) - 3-hydroxy-4H
1,2,4-triazole ("29"), Rf 2.206; MN484.9. 5.6 350 ng of "29" is hydrogenated
under standard conditions (16 hours 25 at 2 bar) in 5 g of THE in the
presence oWOR/@W7¢F Pd/ C (3% of Pd + 0.3% of Cu on act PUE/FEAN6HMGI! The
catal yst is subsequently separated off awl. subjected to conventional

wor k-up, giving 160 ng of "A9", Rf 1.383, MW 304.7. 30 Exanple 6 Preparation
of 5-(2, 4-di hydroxyphenyl)-4-(4-ethyl phenyl)-3-hydroxy-4H 35 1,2.4-triazole
("A10"): WD 2006/ 087077 PCTI EP2006/ 000631 -75 6.1 Anal ogously to Exanple
5.3, 1 g of "@8" Andl@MsztotEmmlh;ﬂ ani gioié26gan®3545llgféfethylaniline

N- (4- et hyl phenyl )-2. 4-di benzyl o m 30"). | ogously to
Exanpl e 2. 3, 9&8&-58@“%‘?{‘. Q)é/”y?)séi %B?ﬂgﬂ Fﬁ@"d% \3@ﬁs 1.5 g of
N- (4- et hyl phenyl) -2, 4-di benzyl oxybenzam de hydr azone "31", Rf 1.982; MW

452.5. 6.3 Anal ogously to Exanple 2.4, reaction of 1.5 g of "31" with "5"
gives 10 28261y Ahalogously to Example 2.3, reaction of 1.5 g of "30" with hydrazine

o R '°Xy1ﬁ£@% el b SR i fudand ) 2201 8
conmpound "AlQiq Rﬁ 1W3 2 298. 3. Exanple 7 20 Preparation of

5-(2, 4-di hydroxyp enyl) vyl phenyl ) - 3-hydroxy-4H 1,2,4-triazole ("A 1
"): A reaction anal ogously to Exanple 6 gives the conpounds 25

:,I\)Ib( i_zﬁlt\lhyl pheg%l )Ana|og%|ugﬁfqzyéx w&gr&zgrrrleg(emén %?1)5 g o¥ r'ﬂnwﬂw $5" rrgound 34
10 282 mg of 5-(2,4-dibenzyloxyphenyl)-4-(4-ethylphenyl)-3-hydroxy-4H-1.2 4-
triazole ("32"), Ry 2.254; MW 478.5.

6.4 Analogously to Example 5.8, "32" gives the compound "A10", Rs
15 1.505; MW 298.3.

Example 7

Preparation of 5-(2 4-dihydroxyphenyl)-4-(3-ethylphenyl)-3-hydroxy-4 H-

20
1,2.4-triazole ("A11"):
A reaction analogously to Example 6 gives the compounds
25 N-(3-ethylphenyl)-2,4-dibenzyloxybenzamide ("33"),
from this
compound "34"
30 H2N\
|
jon
H
"0 0
I|34H ,
A
35 |

from this



H 'Jl oo "34" 35 fromthis WD 2006/ 087077 PCT/ EP2006/ 000631 -76- from
r

I

this fromthis the corrpound

5-(2. 4-di benz | oxyphenyl ) - 4- ( 3- et hyl phenyl ) - 3- hydroxy-4H 1, 2, 4-triazole 5
("35"), RIW 32{ 8)4%\7\/478 5 and hydrogenation thereof gi vé’§T€fdPr$5'6{9H‘&3'All Rf
1.473; MN298.3. Exanple 8 10 Prepar at4 oh- of

5- (2, 4- di hydr oxyptiemyth)s 4- (2-f | uor ophenyl )-4H1, 2, 4-tri- azol e-3-thi ol

("AI2"): 8.1 0.79 m of 2-fluorophenyl isothiocyanate is added to a m xture
of 1 g 15 of 2,4-di hydroxybenzhydrazide, 1 m of DMF and 30 m of ethanol,
and the mxture is heat ed under reflux for 3 hours. The deposited crystals

are separateﬁ FHctfh p%dﬁ et hanol and dried, giving 1.5 g of 1-(2,4-di-
hydr oxybenzoy §’ Iuoro enyl )t hi osem car bazi de ("36") 20 OF HN-fN S

36 HO OH 25 8-(2, w:mmwowmfer@am (@ etifylpragiyadtydroxly-44-12 dthatdtiei s stirred
at 100 for 16 _hours, The mxture is acidified at roomtenperature using 25%
HCI and sti r?éé )an?(?d"r% %\ﬁ’pfbrgd ure for a further 2 hours. The product is

sepa- 38 rat egn@h{arboBHGh th&doPYivBERBRurtdPlaG 1" 9kYi NG 3BRTRAR 3" AL2"

Example 8

10 Preparation of 5-(2,4-dihydroxyphenyl}-4-(2-fluorophenyl)-4H-1,2 ,4-tri-
azole-3-thiol ("A12"):

8.1 0.79 ml of 2-fluorophenyl isothiocyanate is added to a mixture of 1 g
15 of 2,4-dihydroxybenzhydrazide, 1 ml of DMF and 30 ml of ethanol, and the
mixture is heated under reflux for 3 hours. The deposited crystals are
separated off, washed with ethanol and dried, giving 1.5 g of 1-(2,4-di-
hydroxybenzoyl)-4-(2-fluoropheny!jthiosemicarbazide ("36")

20
O H H F
HO ‘OH

25

8.2 A mixture of 350 mg of "36" and 4 mil of 2 N NaOH is stirred at 100°

for 16 hours. The mixture is acidified at room temperature using 25% HCI

and stirred at room temperature for a further 2 hours. The product is sepa-
30 rated off and purified by means of HPLC, giving 65 mg of "A12".

Example 9

Preparation of 5-(2,4-dihydroxyphenyl)-4-(4-benzoylamino-phenyl)-3-
35 hydroxy-4H-1,2 4-triazole ("A13"):



Exanpl e 9 Preparati on of 5-(2,4-di hydroxyphenyl)-4-(4-benzoyl am no- phenyl) - 3-
35 hydroxy-4H 1,2, 4-triazole ( Al 3"): WD 2006/ 087077 PCT/E1320064100631 =77
9.1 Anal ogously to Exanple 2.2, reaction of 4.7 g of "10" with 3.26 g of

4-ni troani Wh@%@{ﬂ‘v&? 7.1 g of N-(4-nitrophenyl)-2,4-di rretﬂfdk@‘l?@ﬁ’f‘é‘%@de
("37"). 5 9.2 Anal ogously to Exanple 2. 377r_eact|on of 5 g of "37" with
hydrazi ne gives 4.5 g of the conpound

N- (4-ni trophenyl) -2, 4- di net hoxybenzam de hydrazone ("38"). 10 9 3

Anal ogously to Exanple 2.4, reaction of 1.1 g of "38" with O " 5"

gi ves 445 ngy &1 5&@'%%%@%&%!%@@[2) fefﬁc(t*@nrﬂft“rﬁﬁhﬁﬁﬂmwﬂhl@%@ @)@f

4H 1, 2, 4-tri azo 14S der
standard Cond?t+lgrﬁénﬁ1ﬁe%ve%57 ?fg oﬁlﬁéﬂ}:ﬁtr@%he e%é'n%@éq'ﬁg’g{%gg% oT " 5% Pd/ C
(56% of H20 nmpl3st’). on active carbon). The catal yst is subsequently separated
of f and subjected to con- ventional work-up, giving 220 ng of

5-(2, 4- di met hoxyphenyl ) - 4- (4- am no 20 phenyl)-3-hydroxy-4H 1, 2,4-triazole
("40"). 9.5 2 d 1 - i g, . zoyl
chloride are %a%dg\cfla[kgéo% [LEI on dz'SVWéghlgﬁ%fogm%%nﬁ h?&ra?ﬁl%

di chl or onet hageeskhs grmmhetamnmomcﬁwt(nrmﬁomem)omwmmh@tweazéﬁfdel6 hours.
Conventi onal work-up ives 53

5- (2, 4- di et h@ﬁ(?f%@ﬁ?l(ﬁa)w benzoyl am no- phenyl ) - 3-

hydr oxy-4H 1, 2. 4-triazole ("41" ) 9.6 Anal ogously to Exanple 1.8, removal of
the protecting groups from 30 "41" using BBr3 gives 33 ng of "Al3"

Anal ogod$l y t @ Exanmliegushy to BrmhpRi2 af rediction oif1 f 4Q5F "881 WitR4. 68 g glofof

phenyl acetyl c¢hloride gives 44 of 5-(2, 4- dlnethoxyphenyl) 4- ( 4- phenyl -
acetyl ami nophenygyes4 H%d’ﬂ@)@)fﬁzl(lzk dEn@,thP?(YMYQ‘( {(4pitjophendl)el-REdroXyeavage 35

thereof gives Jug LORRRAN 3g").

15 9.4 392 mg of "39" is hydrogenated under standard conditions in 40 ml of
THF in the presence of 0.39 g of 5% Pd/C (56% of H,O moist; on active
carbon). The catalyst is subsequently separated off and subjected to con-
ventional work-up, giving 220 mg of 5-(2,4-dimethoxyphenyl)-4-(4-amino-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("40").

20
9.5 25.8 ul of pyridine and, with cooling, 33.4 pl of benzoyl chloride are
added to a solution of 90 mg of "40" in 1 ml of dichloromethane. The mix-
ture is stirred at room temperature for 16 hours. Conventional work-up
25

gives 53 mg of 5-(2 4-dimethoxyphenyl)-4-(4-benzoylamino-phenyl)-3-
hydroxy-4H-1,2 4-triazole ("41").

9.6 Analogously to Example 1.8, removal of the protecting groups from
30 "41" using BBr; gives 33 mg of "A13".

Analogously to Example 9.5, reaction of 81 mg of "40" with 34.2 ! of

phenylacetyl chloride gives 44 mg of 5-(2,4-dimethoxyphenyt}-4-(4-phenyl-

acetylaminophenyl)-3-hydroxy-4H-1,2 4-triazole ("42"), and ether cleavage

35 thereof gives the compound



WO 2006/ 087077 PCT/ EP20061000631 -78

5-(2, 4- di hydr oxyphenyl ) - 4- (4- phenyl acetyl am i nophenyl) - 3- hydr oxy- 4H
1,2,4-triazole ("Al4"). 5 Ether cleavage of

5- (2, 4- di meYHSWPERENYI ) - 4- (4- ni trophenyl ) - 3- hydr oxy- 4H 1POTEERY06/aHE e (" 39")
gi ves the conpound 5-(2, 4-di hydr oxyphenyl?7g 4- ( 4-

ni trophenyl)-3-hydroxy-4H 1, 2,4-triazole ("A23"). Exanple 10 10 Preparation
of 5-(2, 4-di hydroxyphenyl)-4-(2-fl uorophenyl)-3-hydroxy-4H 1,2, 4-triazole
("A15"): 15 10.1 A solution of 1 g of "10" in 7 m of dichloronethane is
added dr op- wi%éZwq'hwr@éwa*@ﬂwl)rfb%mhanxlapamawnln@phaaﬂ)-afhmow-flﬁuor oani | i ne
and 455 pl of /gl i ~M of dichl oronethane, and the m xture is
stirred at roo%?!{gﬁggg%§8pé)for a further 5 hours. Conventional work-up
gives 1.16 g of 20 2, 4-di net hoxy-N-(2-fl uorophenyl)benzam de ("43"). 10.2
Anal ogously to ExanEIe 2.3, 1 g of "43" and hydrazine give 900 ng of

N (2-F1 ﬁr opheafey cleayage 9k OHX B Bnethrx yehaiylirdkbndrqehenyl)-3-bydrogy-4 -

Anal ogously t 1Rl e of . 44" 0 "a'ghve 293 ng
of 5-(2,4-dingbgggg%ﬁgﬁiq§9iiﬁ%§gﬁﬁé%gwﬁéﬁy ?9%%H§8§%¥§YQ$ETEE?%%—triazole
("45") 30 Tr eaiitrephemfl)-3hgdraxyod H- 12 4-takbieBBAB3'gi ves 87 ng of
5-(2, 4-di hydroxy- phenyl)-4-(2-fluorophenyl)-3-hydroxy-4H1,2,4-triazole
("A15") and 17 ng of

5- (2- hydr oxy- m@bg&gﬁghenyl)-4-(2-fluorophenyl)-3-hydroxy-4FL1,2,4- triazole
("A16"). 35 077 PCl/ EP2006/ 000631 -79- Exanple 11 Preparation of
5- (2, 4- dithydr oxyphenyl ) - 4- (3- f | uor ophenyl ) - 3- hydroxy-4H 1,2, 4-tri azol e
("A17"):

Preparation of 5-(2,4-dihydroxyphenyl)-4-(2-fluorophenyl)-3-hydroxy-4 H-
1,2, 4-triazole ("A15"):

15 10.1 A solution of 1 g of "10" in 7 ml of dichloromethane is added drop-
wise with ice-cooling to a solution of 482 yl of 2-fluoroaniline and 455 pl of
pyridine in 7 ml of dichloromethane, and the mixture is stirred at room
temperature for a further 5 hours. Conventional work-up gives 1.16 g of
20 2 ,4-dimethoxy-N-(2-fluorophenyl)benzamide ("43").
10.2 Analogously to Example 2.3, 1 g of "43" and hydrazine give 900 mg
of N-(2-fluorophenyl)-2 4-dimethoxybenzamide hydrazone ("44").
25 10.3 Analogously to Example 2.4, 300 mg of "44" and 203.5 mg of "5" give
293 mg of 5-(2,4-dimethoxyphenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-
triazole ("45").

30 Treatment of 283 mg of "45" with BBr; gives 87 mg of 5-(2,4-dihydroxy-
phenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A15") and 17 mg
of 5-(2-hydroxy-4-methoxyphenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-
triazole ("A186").

35



11.1 Anal ogously to Exanple 5.3, 1 g of "26" and 271.5 pl of 3-fluoroaniline
give 1.4 g of N-(3-fluorophenyl)-2,4-di benzyl oxybenzam de ("46"). 10 11.2
Anal ogousl reaction of 1.4 g of "46" and drazine gives
1.44 g of &?%""P “ﬁlﬂ'?l)phenyl) 2, 4- di benzyl oxybenzami de hyd'r‘aéBWé’“"“(“"ﬁ’i’ Y, Rf
1.763; MN442.5. 15 11.3 Anal ogously to-E®anple 2.4, reaction of 1.44 g of
"47" with 0.635 g of "5" gives 309 ng of

5- (2, 4-di benzyl oxyphenyl ) -4-(3-fl uorophenyl )-3- hydroxy-4H1,2,4-triazole
("48"), R 2.103; 468.5. 20 11.4 Anal ogously to Exanple 9.4, 309 ng of
"48" give, af S%QBMH ng- group renoval, 145 ng of

5-(2, 4- di hydr oxyphenyl ) -4-(3-fl uorophenyl)-3- hydroxy-4H1,2.4-triazole
("AL7"), Rf 1.253; MW 288.2. 25 An anal ogous reaction starting from"26" and
m-t ol ui di ne giRrepatdtienoxfra-(ré-uittydxoxytestyhyd-(Bréogioph2ngh-3i-hedroyy-dxiybenzan de
("49"), react| n thereof w th hydrazine gives the conpound 30 N-(3-neth

yl phenyna 2, 41d %@‘ﬁ%?'ﬁdx@%ﬁzam de hydrazone ("50"), Rf 1.832: MW\ 438.5,
reactior thereof with "5" g| ves the conpound

5-(2, 4- di benzyl oxyphenyl) - 4- ( 3- net hyl phenyl ) - 3- hydroxy-4H1, 2, 4-tri- 35 azole
("51"), R 2. 191 AWid§dudy tcaadadmpwsgaenog wt 126° @imezmwsam bbn thereof gives WD
2006/ 087077 PCl/ EP2006/ 000631 -80 62 4-d i %\ roxyp h e nyl)-4-(3-met h
yl p h e nyl)-Bliug@apdne gmimofwrﬁ uepghanyl}- fedwenwlozyt@agaw%4 2. 5
An anal ogous re@écy on starting from"26" and 4-fluoroaniline gives the
corrpoundm

11.2 Analogously to Example 2.3, reaction of 1.4 g of "46" and hydrazine
gives 1.44 g of N-(3-fluorophenyl)-2 4-dibenzyloxybenzamide hydrazone
("47"), Ry 1.763; MW 442 5.
15
11.3 Analogously to Example 2.4, reaction of 1.44 g of "47" with 0.635 g of
"5" gives 309 mg of 5-(2,4-dibenzyloxyphenyl)-4-(3-fluorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("48"), R; 2.103; MW 468 5.
20
11.4 Analogously to Example 9.4, 309 mg of "48" give, after protecting-
group removal, 145 mg of 5-(2,4-dihydroxyphenyl)-4-(3-fluorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A17"), Ry 1.253; MW 288 2.
25 An analogous reaction starting from "26" and m-toluidine gives the com-
pound
N-(3-methylphenyl)-2 4-dibenzyloxybenzamide ("49"),
reaction thereof with hydrazine gives the compound
30 N-(3-methylphenyl)-2 4-dibenzyloxybenzamide hydrazone ("50"}, Ry
1.832; MW 438.5,
reaction thereof with "5" gives the compound
5-(2,4-dibenzyloxyphenyl)-4-(3-methyiphenyl)-3-hydroxy-4H-1,2,4-tri-
azole ("51"), Rf2.149; MW 464.5,

and hydrogenolytic debenzylation thereof gives

35



N- (4-fl uorophenyl) -2, 4-di benzyl oxybenzam de ("52"), reaction thereof with
hydr azi ne gives the conmpound N-(4-fluorophenyl)-2,4-di benzyl oxybenzam de
hydrazone ("53"), R 10 1.777, MN442.5, reaction thereof with "5" gives the
conpound WO 2006/087077 PCT/EP2006/000631
5- (2, 4-di benzyl oxyphenyl ) -4-(4-fl uoropheyyl ) - 3- hydroxy-4H-1, 2, 4-tri- azole
("54"), Rf 2.088; MN468.5, 15 and hydrogenol ytic debenzyl ati on t hereof gives
5-(2 ,4-d i hyd roxyp h e nyl)-4- (4-fluorophenyl)-3-hyd roxy-4H1, 2 ,4-tri-
azole ("A19"), Rf 1.252; MN288.2. 20 An anal ogous reaction starting from
"26" and p-tol ui do2 4giibredroxipeheror-49dumethylphenyl)-3-hydroxy-4H-1,2,4-tri-
N- (4- met hyl phenyl ).-.2,.4- di am de ("55"), reaction thereof with
hydr azi ne gi v@é%‘f %ué”@o)n%{j ggglﬁﬂgﬁﬁéwl phenyl ) - 2, 4- di benzyl oxybenzani de
hydrazone ("56"), 25 reaction thereof with "5" gives the conpound
5- (2, 4-di benzyl oxyphenyl ) - 4- (4- met hyl phenyl ) - 3- hydroxy-4H- 1, 2, 4-tri - azole
("57"), R 2.A0&nakagbdssescticamstantingy fogmri@by tind 4dﬁthmmaylhat9|gwestﬂh1er eof gives 30
5-(2, 4.8l hydrooé_éggem) 4- (4- et hyl phenyl ) - 3- hydroxy-4H 1, 2, 4-tri- azole
("A20"), Rf 1° 284.2. 35 WD 2006/ 087077 PCT/ EP2006/ 000631 -81-
anmpl e 12 Prepargt ("52"
(2, 4-di hydroxypﬁe(ﬁgm)o?élprﬁnyrln%rA'odIR%% ?xybenzamlde r5|2a)zol e- 5 3-thiol
A24") . Anal regotsrh j/netreoEnahm}yéramelglveeam compofind, 4- di met hoxybenzhydr azi de
2

I
4-
, j 3: ﬁnrefﬁgi%&r{ ﬁ}#&ﬁh%@y@ﬁé gr‘gbémg ”éggﬁ%qu{élfpﬂﬁ (">89) Rfal ogousl y
Exantd e 8.—2_7717?Wy|4gf@_5’hereof gives 5-(2, 4-di net hoxy-
reaction thereof with "&" gives the compound
5-(2,4-dibenzyloxyphenyl)-4-(4-fluorophenyl)-3-hydroxy-4H-1,2,4-tri-
azole ("564"), Ry 2.088; MW 468.5,
15 and hydrogenolytic debenzylation thereof gives
5-(2 4-dihydroxyphenyl)-4-(4-fluoropheny!)-3-hydroxy-4H-1,2,4-tri-
azole ("A19"), R¢1.252; MW 288.2.

Ex
5-
("
and
1-(
to

An analogous reaction starting from "26" and p-toluidine gives the com-

20
pound
N-(4-methylphenyl}-2 4-dibenzyloxybenzamide ("55"},
reaction thereof with hydrazine gives the compound
N-(4-methylphenyl)-2,4-dibenzyloxybenzamide hydrazone ("56"),
25 reaction thereof with "5" gives the compound

5-(2,4-dibenzyloxyphenyl)-4-(4-methylphenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("57"), Rf 2.108; MW 464 .5,
and hydrogenolytic debenzylation thereof gives
30 5-(2,4-dihydroxyphenyl)-4-(4-methylphenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("A20"), R¢ 1.349; MW 284.2.

35



phenyl ) -4-(4-nitrophenyl)-4H1,2,4-triazole-3-thiol ("58"). Treatnent thereof
with BBr3 gives

5-(2,4-dih drox henyl ) - 4- (4-ni trophenyl )-4H 1,2, 4-triazole-3-thiol 15
("A24"). 879720 Anal ogously to Exanple 1, treatneRETd#2006/000631
5-(2,4-d|nethoxy 5- bronophenyl ) - 4-(2- nayhylphenyl)-4k#1,2,4-triazole-3-thio
with BBr3 gives the conmpound 5-(2,4-dihyd

roxy-5- bronmophenyl ) - 4- ( 2- met hyl phenyl )-4H 1, 2, 4-tri azole-3- thiol ("A25"), MN
379.3. 25 An anal ogous reaction gives

5- (2, 4- di hydr BExgapleri@rophenyl ) - 4- (2- chl or ophenyl ) - 3- hydr oxy- 4H1, 2, 4-
triazole ("A35"), MN383.6. 30 Exanple 14 Preparation of

5-[2, 4-di hydr oxy-5- ( N- propyl - N—nethylsulfanoyl)phen l]-4-

(2-chl or ophen sa3afi ( ) ( 7077

bt 15 0006; b AR EP o Hhydidy b@%’i\ﬁph?ﬁlr}'un ¢ nﬁ 40 2 e BR 0T

sol ution of 1B@higpl OA22,'4-di - met hoxybenzoic acid in 500 m of nethanol, and
the mixPure is heated under reflux for 14 hours. The nmixture is cool ed, the
solvent is renoved, the residue is dissolved in 1 litre of MIB, the solution

[ hed th apd th
Isgl :,/Vgﬁt el S r;ﬁﬁa@gbggﬁstlo‘\%fﬁrﬂnﬁg% ?re@f:tflcy}ﬂ%f%y @@bimgi%et QHXybenzoat e. 14?2
93.9 g of net hsﬁutré’pmertw rmﬂnoa;yé?mnegaxee taee;ombimrhdsl owy, at max. 10 5, to

128 ml of chlorosul fonic acid coole m xture is stlrred at 0 for
1.5 hours and at rdéi- g@hﬁﬂpﬁwof/ﬁﬁ @4”W@GP§”VWH@SSH%'§W Agidepour ed onto

(= sul fonyl chaPBguS Giedepiie P RpEhoirer 8ol eo 333 Abiedogy; o' 75" '
pot assi um car poamiip4-(andtropieepiesiHpl, 2atte|dz@1@t:etmall ("58')_subsequent |y separ -
Treatment thereof with BBr; gives

5-(2,4-dihydroxyphenyl)-4-(4-nitrophenyl)-4H-1,2 4-triazole-3-thiol

15 ("A24").
Example 13
20 Analogously to Example 1, treatment of 5-(2,4-dimethoxy-5-bromophenyl)-

4-(2-methylphenyl)-4H-1,2 4-triazole-3-thiol with BBr5 gives the compound
5-(2 4-dihydroxy-5-bromophenyl)-4-(2-methylphenyl)-4H-1,2 4-triazole-3-
thiol ("A25"), MW 379.3.
25 An analogous reaction gives
5-(2,4-dihydroxy-6-bromophenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1.2,4-
triazole ("A35"), MW 383.6.

30 Example 14

Preparation of 5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyi]-4-
(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A28")

35



ated off (= sulfonic acid Ksalt). The two crystal batches are dried, giving
24.8 gof 0 20O OO0 O 25 and 134.3 g of 0 K+ Ogl% 0- 30 4 0- 35 14.3
300 mM of phosphoryl chloride are added to 134.3 g of the potas- siumsalt
obt ai ned i WORAG87¢iid the m xture was stirred at 110 for PCTHERE0S/NDBS!
200&087077 PC AP200&000r31 -83 The PQCgyis renoved. The residue is stirred
with 500 g of ice for 1 hour. The entire mxture is filtered through a gl ass
frit with suction. Washing with water gives 122 g of a m xture of 78.4%of 5
00 d-Ss~~-O0C_11 _0OOo0 OH 10 OO and 20.4%of O 14.4 122 g of the
product mi xt uf4 obt &inmexf donclglulﬁjrm:ra&:mchdadﬁed/\tdasstutuoﬂ afidd qoti2@dedii ng, to a

solution of 42 nmet hy 15 triethylam ne in 500
m of THE, anﬂ“eﬁrl’l%xyﬁie%ﬂ‘tc@qé %/écf éﬂetgﬁ% ?Bﬁﬂé@ iXQR IS hest gg further 14

hours. Convengj,0nalesyR ke Whghﬁéesrh%%lxﬂjrgfis o8t tHePsolvent is removed,

the residue is dissolved in 1 litre of MTB, the solution is washed three

5

times with 200 ml of water each time and dried, and the solvent is re-

moved, giving 105.5 g of methyl 2,4-dimethoxybenzoate.

14.2  93.9 g of methyl 2,4-dimethoxybenzoate are added slowly, at max.
10 5°, to 128 ml of chiorosulfonic acid cooled to -5°. The mixture is stirred at

0° for 1.5 hours and at room temperature for 14 hours. The batch is

poured onto ice, the white precipitate is separated off and rinsed with a

little water (= sulfonyl chloride). The filtrate is adjusted to about pH 2 using
15 potassium carbonate, and the precipitated material is subsequently separ-

ated off (= sulfonic acid K sait). The two crystal batches are dried, giving

24.8 g of

O
CI\Q o
20 O—
O
- 0
O__
134,
o5 and 134.3 g of
i
K 0-g=0
O_.——
30 O ‘<
d 0
O._

35 14.3 300 mi of phosphoryi chlcride are added to 134.3 g of the potas-

sium salt obtained in 14.2, and the mixture was stirred at 110° for 1 hours.



of 84.4%of 20 00 /NS¥W/N-AO 0O i0OOH25 p O Oand 15.6% of 0- 14.5
In order to renove residual noisture, the product mxture from30 14.4 is
treated with 500 mM of toluene. The residue is dissolved in dichloro-

met hane, bWW06/0§7BT70m de i s added with cooling, and the panstran@/oessstirred
at roomtenperature for 14 hours. For deggnposition of BBr3, acetonitrile/
water is added with cooling. Precipitated boric acid is separated off. The 35
filtrate is subjected to conventional work-up, and crystallisation from WD
2006/ 087077 PCT/ E P2006/ 00063 | -84 toluene gives the conmpound

2, 4- di hydr oxy-Tﬁe(H*@@E,tibydavaed O'Diyda sadidige isnatirtedoaiiz 600 gef ide@or HhdurN-S  OH HO
0O OH 10 14.6 sterlflcatl

2, 4- di hydr oxy15&@EQ 'ﬁ%ﬂﬁwurwspfﬂiamé*mwahﬁ/gl)aﬁéﬂﬂ with sugiand Washiag Ndtiol under

standard condi f b sis gives the conpound 15

met hyl 2, 4-di W%ér)ﬁc@yg\%a?ﬁﬁkt%mlﬁkﬁé)ﬂ%@?s{ﬁhramyl ) benzoate. 14.7 71.25 g of
pot assi um carbonate are added to a solution of 75 g of nethyl

2, 4- di hydr oxy- 5- ( N-get hyl - N- pr opyl sul f anoyl )benzo%t e in 800 m of

Cl\’S’ =0 CI\Q¢O
O— OH
O O

e -

10 © 0
O— and 20.4% of 0—

14.4 122 g of the product mixture obtained in 14.3 are added, with stir-

ring and cooling, to a solution of 42 mi of methylpropylamine and 115 mi of
15

triethylamine in 500 ml of THF, and the mixture is stirred at room tempera-
ture for a further 14 hours. Conventional work-up gives 104 g of a mixture
of 84.4% of

20
I I

25 - ~

O— and 15.6% of O—

145 In order to remove residual moisture, the product mixture from

30 14 .4 is treated with 500 m! of toluene. The residue is dissolved in dichloro-
methane, boron tribromide is added with cooling, and the mixture is stirred
at room temperature for 14 hours. For decomposition of BBr;, acetonitrile/
water is added with cooling. Precipitated boric acid is separated off. The

35 filtrate is subjected to conventional work-up, and crystallisation from



20 acetonitrile. 60 m of benzyl brom de are subsequently added dropw se. The
m xture is stirred under reflux for 3 hours, cooled and subjected to
conventional work-up. HPLC gives 113 g of methyl 2, 4-dibenzyl oxy-5-(N

met hyl - N- pMSPAEP Aoyl ) benzoate. 25 14.8 113 g of met hyICT/EP2006/000631

2, 4-di benzyl oxy-5- (N- et hyl - N- pr opyl sul f ggoyl ) - benzoate are dissolved in 300
m of methanol and 300 ml of THE, 600 mMl of 2 N NaOH are added, and the

m xture is stirred at roomtenperature for 14 hours. Sonme of the solvent is
renoved, and the mxture is neutralised 30 using dilute HCl with ice-cooling.
The preci pi t atddenps givestthé sogmeangt 2 d-dfifdrosyd- (-medhyl gv-promyisulfa-

2, 4-di benzyl oxy-5- (N-net hyl - N- propyl sul fanoyl ) benzoic acid in quantitative
yield. 35 WD Eﬁﬁ’i’)"%ﬁ%@"fﬁ% T/ EP2006/ 000631 - 85- 14.9 Anal ogously to Exanpl e
1.2, reaction of 2,4-dibenzyl oxy-5-(N methyl-N propyl sul fanoyl ) benzoic acid
with thionyl chloride gives the com pound

2, 4-di benzyl oxy-5- ( N- net hyl - opwsul f anoyl ) benzoyl chloride. 5 14. 10.
Analogo@sly to Exanple 1.3, rea id_/Qf 2, 4- di benzyl oxy-5- (N

met hyl - N- pr opyl sul f anoyl ) benzoy!™ ¢ ori de with 2-chl oroaniline gives the
conpound 2, 4- di benzyl oxy- 5- ( N- net hyl »>N-pr opyDsuul f anoyl ) - N- (2- chl or o-
phenyl ) benzam de. 10 14. 11 Anal,ggoug anple 1.4, reaction of

2, 4-di benzyl oxy-5-(N- et hyl - N-prop ‘ )-N-(2-chl orophenyl ) benzam de
wi th hydrazine gives the conpound 1 13O /N -s- H

10

14.6  Esterification of 2,4-dihydroxy-5-(N-methyl-N-propyisulfamoyl)ben-
zoic acid in methanol under standard conditions with sulfuric acid catalysis
gives the compound

15 .
methyl 2 4-dihydroxy-5-(N-methyl-N-propyisulfamoyl)benzoate.

147  71.25 g of potassium carbonate are added to a solution of 75 g of
methy! 2 4-dihydroxy-5-(N-methyl-N-propylsulfamoyl)benzoate in 800 mi of
20 acetonitrile. 60 ml of benzyl bromide are subsequently added dropwise.
The mixture is stirred under reflux for 3 hours, cooled and subjected to
conventional work-up. HPLC gives 113 g of methyl 2,4-dibenzyloxy-5-(N-
methyl-N-propylsulfamoyl)benzoate.
25
14.8 113 g of methyl 2, 4-dibenzyloxy-5-(N-methyl-N-propylsulfamoyl)-
benzoate are dissolved in 300 mi of methanol and 300 ml of THF, 600 ml
of 2 N NaOH are added, and the mixture is stirred at room temperature for
14 hours. Some of the solvent is removed, and the mixture is neutralised
30 using dilute HCI with ice-cooling. The precipitated product is separated off
and dried, giving 2,4-dibenzyloxy-5-(N-methyl-N-propylsulfamoyl)benzoic

acid in quantitative yield.

35



20 fIOHzZ O 25 14.12 Cyclisation thereof anal ogously to Exanple 1.5 gives
the com pound 5- [2, 4- di benzyl oxy-5- (N- propyl - N- et hyl sul f anoyl ) phenyl ] - 4- ( 2-
chl orophenyl ) - 3- hydroxy-4H 1, 2, 4-tri azole, and renoval of the benzyl 30
groups t her‘é(f)rzﬁ?ﬁ/ Yi@at al yti c hydrogenation gives the conpéolia2®speiL d

i hydr oxy-5-(N-propyl - N-net hyl sul f anoyl ) phenyl ] - 4- (2- chl or ophenyl ) - 3-

hydr oxy-4H 1, 2, 4-triazole ("A28"), MN439.9. 35 The follow ng conpounds are
obt ai ned anal ogously WD 2006/ 057077 PCT/ EP2006/ 000631 - 86

5-[ 2, 4-di hydr oxy-5- (N-butyl - N-net hyl sul f anoyl ) phenyl ] - 4- (2- chl or o-

phenyl ) - 3- hydr &&§- 4hAlla|Qg¢1l=I$|y|t<a£uBmpGéA225‘rgeactMNz:iBZnglbenzyloxy 5-(N-

5-{2, 4-di hyd t l
oheny | T -4 2. CHEURB Reig e B BRY2aR 2t hith F e prion s 6 Skﬁe BN s
N HO OH ("A27" ﬁmuM\Q*fS@lb@nzyléﬁy 5 (N-methyl- N-propylsulfamoyz)benzoyl chloride.

5-[ 2, 4-di hydr oxy-5- (N, N- di net hyl sulfarmyl)pheny
phenyl) - 3 hydr oxy- 4H—1 2,4-triazole ("A29"), MN411. 8

U ETRA °§Xa§d§%b@%awae¥kx?m”i%Hyi:r%%&i‘c%w“ 2 Rt (&
5-{2, 4-di hydr oprettdyNNp MR ARV béﬁkéﬂdﬂT&r nt’%‘?'@ﬂ&%'aﬁmhtefgﬁé’é e

phenyl } - 4- ( 2- chl orophenyl) 3-hy ox - 4-triazole , MW 480. 9;

5-[ 2, 4- di hydr osgmpe(md Be‘hdgblenbsylngy%y(llwme‘tlayidwmww&imdyuN—th:hjom— 25
phenyl ) - 3- hydr oxg/nﬁ)lg-e%zgmfdtrl azole ("A32"), MN487.9;

10
14.11  Analogously to Example 1.4, reaction of 2,4-dibenzyloxy-5-(N-
methyi-N-propylsulfamoyl)-N-(2-chlorophenyl)benzamide with hydrazine
gives the compound

15

\ﬁ ’C’) Cl
—~0
N—g=™
H
g )
= O
TNH,
0

/N
25
14.12 Cyclisation thereof analogously to Example 1.5 gives the com-
pound 5-[2 4-dibenzyloxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2,4-triazole, and removal of the benzyl
30 groups therefrom by catalytic hydrogenation gives the compound 5-[2,4-

dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A28"), MW 439.9.

35 The following compounds are obtained analogously



5-[ 2, 4-di hydr oxy-5- ( N- net hyl sul f anoyl ) phenyl ] - 4- (2-chl orophenyl ) -3
hydr oxy-4H 1, 2, 4-triazole ("A33"), MN 397.8;
5-[2, 4-di hydr oxy-5- ( N- propyl - N- et hyl sul f anoyl ) phenyl ] - 4- (2- et hyl -
phenyl ) - 3- NQIPWRYSAFE 1, 2, 4-triazole ("A34"), MN433.5. 30PEXEMHHEI0063]
Preparation of 5-[4-(2-fluorophenyl)-3-hgdroxy-4H1,2,4-triazol-5-yl]-2,4- 35
di hydr oxy- N- net hyl - N- pr opyl benzam de ("A46") WO 2006/ 087077 PCT/E
P2006/ 000631 -87 15.1 A solution of 100 ng of
5- (2, 4- di met hoxy- 5- br onophenyl )-4-(2- flucrop
henyl ) - 3- hydr oxy- zﬁ[lﬂ-i difydirosxyi- ot Heuty g e thysuifaoioy]) p Re Ry -(2;cilerbi s-
(di phenyl phosphi no h L ride, 5.7 m of carbon
5 nonoxi de anc?h%‘ 1 ¥drf)?(Ye?Ey1LZa%1tr}‘% "?1?%% h%)\%\l%:%ﬁanol is treated in an
autocl ave at 100Csapds ziil'ﬁtdli’@)fy ésm- éodlhwetﬂ_ﬁﬁnﬁ%é!ﬁﬁlflﬂl %&wuaﬁ%nﬁéyupubse-
quently evaporated and crystal |sed fromethanol,” givin of * net hyl
5-[4-(2-f uor@dﬁi@@m}*‘?ﬂz}dhipwn’r@wl @—hid@x;l#ﬁfﬂa?z@tn&cye] 2 4 d| met hoxybe nzo-
ate 10 = F ~\ OH N15 O- ~, ~NRt 1.057 nmin, me 374. 15.2 Anal ogously
to Exanple 1.8, reaction of 90 ng of rrethyl 5-[4-(2- 20
fl uorophenyl) - 3- hydr oxy-4H— 1,2,4-tri azo <5-y 2, 4- di met hoxybenzoate gi ves

) 5313 hydr oxy-4H 1, 2, 4-tri azol -

mn OHe 332. 2515355ngof
I-5 yl]-2,4-

5- yI] 2, 4- di hydr oxybenzoi c aci d Rt Q,
5-[4-(2-fl uorophenyl) - 3- DyNQCy 4H-1

5-[2,4-dihydroxy-5-(N,N-dimethylsulfamoyl)phenyl]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A29"), MW 411.8;
5-[2,4-dihydroxy-5-(N-cyclohexyl-N-methylsuifamoy!)phenyl]-4-(2-
20 chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A30"), MW 480.0;
5-{2,4-dihydroxy-5-[N-(1-methylpyrrolidin-3-yl)-N-methylsulfamoyl]-
phenyl}-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A31"), MW 480.9;
5-[2,4-dihydroxy-5-(N-benzyl-N-methylsulfamoyl)phenyl}-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A32"), MW 487.9;

("A27"), MW 468.9;

15

2 5-[2,4-dihydroxy-5-(N-methyisulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A33"), MW 397 .8;
5-[2 4-dihydroxy-5-(N-propyl-N-methylsulfamoy!l)phenyl]-4-(2-ethyi-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A34"), MW 433.5.
30

Example 15

Preparation of 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1.2 4-triazol-5-yl]-2,4-
35 dihydroxy-N-methyl-N-propylbenzamide ("A46")



di hydr oxybenzoi ¢ acid, 2 nol-equival ent of t-butyldinmethylchlorosilane and 3
nol - equi val ent of imdazole in 2 Ml of THE is stirred at roomtenperature

for 3 1n, giving 30 35 WD 20061087077 PCT/ C P2006/ 000631 -88 F OH OH N J

N 50"N ?‘OW@S@W S 10 15.4 The product obtained in I TEREIHEG| ved in
1.5 mM of THF, and 2 eq. of 1-(3-dinethglram nopropyl)- 3-ethyl carbodii nde
hydrochl ori de are added. After 1 h at roomtenperature, 1.2 eq. of

propyl met hyl am ne are 15 added, and the mi xture is stirred for a further 18

h. 3 eq. of tetranethyl- amoniumfluoride are subsequently added, and the
mxture is stilbred &t solptemot 26 arnelibd2 dedinethoxyabisemopheadat2-on, t he

product is separ f i Ving of - R 1 1 8., e 387, MWV
B86 £ 20 T Ol Oﬁngfrﬂ(‘j:‘_n?'bfi—py%omyﬁ-ﬁﬁﬂg rzeld 687, e B ﬁ%\%‘%ﬂgd%éunds are
obt ai ned anal ggipHehylphosphino)-1,1'-binaphthyl]paliadium(ll) chloride, 5.7 ml of carbon

monoxide and 35 i of triethylamine in 20 mi of methanol is treated in an

5
autoclave at 100°C and 7.5 bar for 20 h. The solution obtained is subse-
quently evaporated and crystallised from ethanol, giving 21 mg of methyl
5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-dimethoxybenzo-
ate
10
15
. Rt 1.057 min, m/e 374.
15.2  Analogously to Example 1.8, reaction of 90 mg of methyl 5-[4-(2-
20

fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-dimethoxybenzoate gives
57.2 mg of the compound 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-
5-yl]-2,4-dihydroxybenzoic acid, R; 0.598 min, m/e 332.

25 15.3 55 mg of 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2 ,4-
dihydroxybenzoic acid, 2 mol-equivalent of t-butyldimethylchlorosilane and
3 mol-equivalent of imidazole in 2 ml of THF is stirred at room temperature

for 3 h, giving
30

35



5-[4- (2- net hyl phenyl ) - 3-hydroxy-4H1, 2, 4-triazol -5-yl]-2, 4-di hydroxy- 30
N- et hyl - N- pr opyl benzam de ("A47"), MN 383. 4;

5-[4-(2-chl orophenyl ) - 3- hydroxy-4H1, 2, 4-tri azol -5-yl ] -2, 4-di hydr oxy-

N- et hyl - NYSuPpBERZani de (" A48"), MWV 417.9; PCT/EP2006/000631
5-[4-(2-chl orophenyl) - 3- hydr oxy-4H-1, 2, 4ggr.i azol -5-yl ] - 2, 4-di hydroxy 35
N- et hyl - N- met hoxyet hyl benzam de ("A49"), MN 419.8; WD 2006/ 087077

PCT/ E112006/ 000631 -89 5-{4-[4-(pi perazin-4-yl et hoxy) phenyl ] - 3-hyd
roxy-4H1, 2,4-triazol-5-yl}- 2,4-dihydroxy-N nethyl - N buhyl benzam de
("A50"), MN546.6; 5-[4-(4-ethylpheayN) -3ghyd roxy-4H 1,

2,4-triazol -5-yl]-2,4-di hydroxy-N 5 yl - Nopropyl benzam de ("A51"), MV
397.4; 5-[4-(3-nethoxyphenyl)-3-hyo -4 1, 2,4-triazol-5-yl]-2,4-d i-
hydr oxy- N- met hyl - N-i sobut yl benzapd de (" ASR* MV 413. 4,

5-[4- (2- met hoxyphenyl ) - 3- hydr oxy} 4H 1, 2, artr Mzol -5-yl]-2,4-di-

hydr oxy- N- et hyl - N- et hyl benzagjde~(*As3") W 385. 4; 10

5-T4-( 2 | uor ophenyl ) - 3- hydr oxy- 4 4-triazol -5-yl]-2,4-di hydr oxy- N
met hyl - N- (4- net hoxyphenyl ) benzam AS4"), MW 451. 4;

5-[4- (3-net hyl phenyl ) - 3- hydr oxy-gb 1, 2, 4-C|B riazol -5-yl]-2,4-di hydr oxy

N- net hyl - N- et hyl benzam de ("A%6" I MV 1)4?(15

5-{4-[4-(2-cyanoet hoxy) - 2-f | udr ophenyl 1= 3- Wydr oxy-4H 1, 2, 4-tri azol - 5-

yl }-2, 4-di hydr oxy- N- et hyl - N- pr opyl benzam’de ("A57"), MN 456. 4;

5-[4- (2-fl uor o- 3- net hoxyphenyl ) - 3- hydr oxy-4H 1, 2, 4-tri azol -5-yl]-2, 4

di hydr ox\- N- met hyl - N- propyl benzani de ("A58"), MWV 417.4; 20 5-[4-(3,4-d

i met hoxyphenyl,).- 3- hydr oxy-.4 2, 4-tri | -5-yl]-2,4-di-

hydr oxy- R+ ot AN é?@p@%ﬁegg@%?@@d('mﬁ%fﬁ ko8 iy ml of THF, and 2

5-[ 4- (2- et hyl 34 i A-GEi Bl 1o 24 A -N

me'E hyl( -N-et Ky{égggggﬁd%ﬁ%@ﬁﬁe@ﬁirﬂﬂﬁm&é%{ﬁw%@ogﬁgﬁg rg%{écrﬁilhﬂd%%g%gr ation of
5- {4- [ 3- ( 2- aniaddedhAXe) ﬂ)H’eaiyﬂopnﬁtdmymbranye,ﬂfﬂ-l-?_'leqz,qcf-nropy;:lmetlzylamine are

azol =51 12 Gdel/ ShEe Nislte s sl P4 ARG TE A s'eq o trametny >

ammonium fluoride are subsequently added, and the mixture is stirred at
room temperature for 2 h. After concentration, the product is separated off,
giving 42 mg of "A46"; R; 1.139 min, m/e 387; MW 386

F
20 1 OH
N N/\<
N

o l X \N/ nA4E"
Ho™ ™~ o
25
The following compounds are obtained analogously
5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-
30

N-methyl-N-propylbenzamide ("A47"), MW 383 .4,
5-[4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-dihydroxy-
N-methyl-N-butylbenzamide ("A48"), MW 417.9;
5-[4-(2-chlorophenyi)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-
35 N-methyl-N-methoxyethylbenzamide ("A49"), MW 419.8;



30 is carried out analogously to the foll ow ng scheme 35 WO 2006/ 087077

PCT/ E1' 2006/000631 -90 Br Br Br, Br, ,--\ UOrzZz0r, OONHZ 0d OHDbP
OH\~_ O bn_bn 5 Br O H)II-OPr bn-Ot- NNNH, bn' Obnro OTNO, O
/1 NO NHZ ‘%WN'f’f\‘b‘"”b \-NHL bn NN~NONHL H El 10 0 / COCHER2MEAFY -0 bn-
HONr -/ bn-0 - NHO1 O v HO-NHZ-Br~ N,N2 O -_NHZ NNN20O \. _NHZ 15 ~I
H bn = benzyl, Z = benzyl oxycarbonyl The reactions are carried out

anal ogously to the reaction steps in Exanple 20 15 Hydrogenol ytic renoval
of the protecting §rou‘!os is carried out in the fi st

(piperazin-4-ylethoxy)phenyl]-3- hydroxy 4H-1 5_)4 triazol-5-yt}-
2,4-dihydroxy-N-methyl-N-butylbenzamide ("A50"), MW 546.6;
5-[4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-dihydroxy-N-
methyl-N-propylbenzamide ("A51"), MW 397 4;
5-[4-(3-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-di-
hydroxy-N-methyl-N-isobutylbenzamide ("A52"), MW 413 .4;
5-[4-(2-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-di-
hydroxy-N-methyl-N-ethylbenzamide ("A53"), MW 385.4;
10 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-dihydroxy-N-
methyl-N-(4-methoxyphenyl)benzamide ("A54"), MW 451 4;
5-[4-(3-methylphenyl)-3-hydroxy-4H-1, 2 4-triazol-5-yl]-2,4-dihydroxy-
N-methyl-N-ethylbenzamide ("A56"), MW 369.4;
15 5-{4-[4-(2-cyanoethoxy)-2-fluorophenyl]-3-hydroxy-4H-1,2,4-triazol-5-
yl}-2,4-dihydroxy-N-methyl-N-propylbenzamide ("A57"), MW 456 4,
5-[4-(2-fluoro-3-methoxyphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2 4-
dihydroxy-N-methyl-N-propylbenzamide ("A58"), MW 417 4.
5-[4-(3.4-dimethoxyphenyl)-3-hydroxy-4 H-1,2 4-triazol-5-yi}-2,4-di-
hydroxy-N-methyl-N-propylbenzamide ("A59"), MW 429 4;
5-[4-(2-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-dihydroxy-N-
methyl-N-ethylbenzamide ("A60"), MW 383 .4.

20

25 Example 16

The preparation of 5-{4-[3-(2-aminoethoxy)phenyl]-3-hydroxy-4H-1,2,4-tri-

azol-5-yl}-2.4-dihydroxy-N-methyl-N-propylbenzamide ("A55"), MW 428.5,

30 is carried out analogously to the following scheme

35



30 35 WD 2006/ 087077 PCT/ EP2006/ 000631 -91 The follow ng exanples relate to
phar maceuti cal conpositions: 5 Exanple A Injection vials A solution of 100
g of an active |n%red|ent according to the invention and 5 % of di sodi um
hydr ogenpho¥PR4&STH73 | of bidistilled water is adjusted?¢HEPHI/BI83Y S| ng 2
N hydrochloric acid, sterile filtered, trgnsferred into injection 10 vials.

| yophi | i sed under sterile condi tions and seal ed under sterile condi- tions.
Each injection vial contains 5 ng of active ingredient. Exanple B:
Suppositories 15 A m xture of 20 g of an actlve i ngredi ent accordlng to the
invention with P00 g of soya #ecithin and 1 of cocoa’ Au&tegc{s\gglted
poured into nmyhés d allowg oL_»Eaehgo%pq osi-toryo€d nfa%hs‘z my of
active ingredients(2 HEg;sz Sadut i onenA ut flon i spr re@’ m1l g of
an active ingredi enffacc oot he |nvent|gF 9.38 g of yéH2P04 2 H20,
28.48 g of NazHPO4 ' 12 H20 2?3*’ g of benzal koni um chlori'de in 940 m of
bidistilled water. The pHis 25 adjusted to 6.8, and the solution is nmade up
to 11 and sterlllsedey irradia- tion. This solution @an be used in the form
of eye drops. Exanple C)%bnpnt 30°500" ng_of an HCP'V irngr edi ent accordi ng
to the invention arep / 99.5 septic conditions.
Exanpl e E: Tablets 35 A ?ﬁt Jof T |% according to the
i nvention, 4 kg of Iactose kg oF. @ arch(JO kgof talc and 0.1
kg of magnesi um WO 2006/087077<PCT/EPZWGEI%ED NHZ ”N‘}Q f¥NHZ

=

Tz

10 ¥ y
@)
-OH o /- /
b0, ;i OP” Y -
N/ ii} . ;:} . il\
pn--O N/ “L O—-\ -0 7N o - N . O
H 0 —NHZ N\N\AO ‘\"NHZ . /L‘o \ NI,
15 H
bn = benzyl; Z = benzyloxycarbonyl
The reactions are carried out analogously to the reaction steps in Example
20 15. Hydrogenolytic removal of the protecting groups is carried out in the
final step.
25
30
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-92 stearate is pressed in a conventional
way that each tablet contains 10 ng of active ingredient.

5 Exanple F:

manner to give tablets in such a

Dragees Tabl ets are pressed anal ogously to Exanpl e E and subsequently coated

in a convenMit8d 08Tner with a coating of sucrose,

tragacanth and dye. 10 Exanple G Capsulegqi2 kg of active ingredient

according to the invention are introduced into

conventi onal

active ingredient.

I ngredi ent according to the invention in 60 I of bidistilled water is

sterile filtered, transferred into anpoules, |yophilised under sterile

pot at #CItrRete,008cdN C,

hard gel atine capsules in a
manner in such a way that each capsule contains 20 ng of the
15 Exanple H: Ampoul es A solution of 1 kg of an active

conditions and seal ed under sterile conditions. Each am 20 poul e contains 10

ng of active i meeqdicihg exdpids reidte’td &%ﬂa@%@%{aﬁ %ﬂ%&it@%%gw fngOg?é :\| >

Patent C ai ns
5

10

15

20

25

30

35

1. Conpounds of the fornu

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 | of bidistilled water is adjusted to
pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, lyophilised under sterile conditions and sealed under sterile condi-

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

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient according to the
invention, 9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,O and
0.1 g of benzalkonium chicride in 940 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient according to the invention are mixed with

99.5 g of Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of active ingredient according to the invention, 4 kg of

lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium

-93



NNY in wiich R denotes OH OCH3, OCF3, OCHF2. OBzl, OAc. 15

p- met hoxybenzyl oxy, SH, S(O1,,CH3, SO2NH2, Hal, CF3 or CH3, R2, R3 each,
i ndependent|y of one another, denote H Hal, CN. N2, A Ak, éCHZ%nAr,
( CH2) nHet , VORHR, 20 COOAr, COOHet, CONH2, CONHA, CONSAYEP2 !
CONAAr, CON(Ar)2, CONHHet, CON(Het)2, NH292NHA, NHAr, NHHet, NAA', NHCOA,
NACOA', NHCOAr, NHCOHet, NHCOOA. NHCOOQAr, NHCOCOHet, NHCONHA, NHCONHAr,
NHCONHHet, OR OA, QAr, 25 OHet, SH, S(OmA, S(OnAr, S(O nHet, SO2NH2,
SC2NHA, SOZNAA SozNHAr SozNAAr S2NHHet , SO2NAHet , SO2NA- benzyl ,
SO2N( Ar)2 or s@gqm@t' presgag INRECOTENERRA| MPAABHENEHA tABletst inghenanbeNer |

denote H, , “36{2 , Het, COOH, COOA, COOAr,
COOHet CONHz tr%ﬁﬁ&ﬁq%oéa&g\m &ﬁ@ﬁ'”é%%)z CONHHet, CON( Het ) 2.
NH2, NHA. NHAr, NHHet, NAA', NHOOA, NHCONH2, NACOA , 35 NHOO(CH2), Ar,

NHCOHet , NHCOOA, NHOOOQAr . NHCOOHet, NHOONHA, NHOONHAr, NHCONHHet WO
2006/082%77 pcExempled:0Dgagees 063 1 -94 OH, OA, O(CH2)3Het, O(CH2), NH2,

SooNan . SconrAPREEpioR s E e T AR HBb Bkl S

t oget her al so ieacbeavERtAl NEBREW a co&litribF SOk, pdthkdhtafdth, galc,

tragacanth and dye.

10 Example G: Capsules
2 kg of active ingredient according to the invention are introduced into
hard gelatine capsules in a conventional manner in such a way that each

capsule contains 20 mg of the active ingredient.

15
Example H: Ampoules
A solution of 1 kg of an active ingredient according to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised
20 under sterile conditions and sealed under sterile conditions. Each am-
poule contains 10 mg of active ingredient.
25
30

35



CH=CH NH, Y denotes OH or SH, 10 A, A" each, independently of one another,
denot e unbranched or branched al kyl having 1-10 C atons, in which one, two
or three CH2 groups may be replaced by 0, S, SO S02, NH, NRB and/or by
-CH=CH gro inad 15 dition, 1-5 H atons may be replac F, d,
Br and/ or }WE%&%&?@F cyclic al kyl having 3-7 C atons, A éﬁER‘K%“?@%(ggher

al so denote an al kyl ene chain having 2, 3,9%; 5 20 or 6 C atons, in which
one CH2 group nay be replaced by 0, S, SO SO2, NH, NRB, NCORB or NCOORS,

Al k denotes al kenyl having 2-6 C atons, R denotes COOR9, CONROR10, NROR1O,
NHCOR9, NHCOOR9 or OR9, 25 RB denote ?é/cl(glal.k\él having 3-7 C atons,

cycl oal kyl al kyl ene having 4-10 C atont® T unbranched or branched al kyl
having 1-6 C atonms, in 30 which one, two or three CH2 groups may be repl aced
by 0, S, SO SO, NH and/or, in addition, 1-5 H atons may be replaced by F
and/or C, R9, R10 eastwounddepdmitamriva bf one anot her, denote H or alkyl 35
having 1-5 C atons, in which 1-3 CH2 groups nmay be WD 2006/ 087077

PCT/ EP2008/ 000631 -95 replaced by 0, S, SO SO2, NH, NWe or NEt and/or, in
addition, 1-5 H atonms maygbe repkaced by F and/or G, R9 and RI10 together

al so denote an al kyl ene chain having 2. 3, 64, 55 o0or 6 Catons, in which one

CH2 group may be repl aced R3 R
QRS |
N
/ R4
N Ay
N

10 HO
in which
R’ denotes OH, OCH;, OCF3;, OCHF,, OBzl, OAc,
15 p-methoxybenzyloxy, SH, S(0),CHs;, SO,NH,, Hal, CF;
or CHjs,
R? R® each, independently of one another, denote H, Hal, CN,
NO;, A, Alk, (CH2)sAr, (CHz)Het, COOH, COOA,
20 COOAr, COOHet, CONH,, CONHA, CONAA’, CONHAr,
CONAAr, CON(Ar),, CONHHet, CON(Het),, NHz, NHA,
NHAr, NHHet, NAA', NHCOA, NACOA', NHCOAr,
NHCOHet, NHCOOA, NHCOOAr, NHCOOHet,
NHCONHA, NHCONHAr, NHCONHHet, OH, OA, OAr,
25

OHet, SH, S(O)A, S(O)Ar, S(O)Het, SO,NHg,

SO;NHA, SO2NAA’, SO,NHAr, SONAAr, SO,NHHet,

SO;NAHet, SO;NA-benzyl, SO,N(Ar), or SO;N(Het)s,
R* R® R® each, independently of one another, denote H, Hal, CN,
30 NO,, A, Alk, (CH),Ar, (CHz)sHet, COOH, COOA,
COOAr, COOHet, CONH;, CONHA, CONAA’, CONHAr,
CONAAr, CON(Ar);, CONHHet, CON(Het),, NH2, NHA,
NHAr, NHHet, NAA’, NHCOA, NHCONH,, NACOA'’,
NHCO(CH,),Ar, NHCOHet, NHCOOA, NHCOOA,
NHCOOHet, NHCONHA, NHCONHAr, NHCONHHet,

35



by 0, S, SO SO, NH NR6, NCORB or NCOOR&, Ar denotes phenyl, naphthyl or
bi phenyl, each of which is unsubstituted or nono-, di- or trisubstituted by
Hal, A, OR', N(R")2, NO2, CN, phenyl, CON(R11)2. NR'COA, 10 NR'CON(R') 2,
NR11SO2A, COROZUGABRITR1I1)2, S(OR A, -[C(R')2],-COOR' andP6l/EPTIGIPR3) 2] a- C
OO R'" , Het denotes a nmono- or bicyclic sajqrated, unsaturated or 15
aromati c heterocycle having 1 to 4 N, 0 and/or S atons, which may be nono-,
di- or trisubstituted by Hal, A  OR11, N(R11l)2, NO2, CN, COOR', CON(R11)2,
NR 1COA, NR1' SO2A, COR11, SO02NR 1, S(O mA, =S, 20 =NR11 and/or =0 (carbonyl
oxygen), R' denotes H or A ®Hl Qe )$HetCO(CBR)obiH:2l O(CHLBEMbI@Ar.0, 1 or

2, n denotes 0, 1, 2, 3 or 4, d tes 2 or, ceutically
usabl e derivatives, sal ts, o(l)béfe@_' 5%9) §t B%@f@?% t her eof
i ncluding m xtures ther eof i rs@ENHAag@NAA\AQg ﬁkmngg%mrsgtgm%tf rom t he
group 30 5-(2,4-di hydroxyphen%@ NSA na ht h- -4H- 1 4-triazol e-3-thiol,

b

5- (2, 4- di hydr oxyphenyl ) - 4- ( 2- FM@@)NMGHZ 2, 4-tri azol e-3-thiol,

5- (2, 4- di Aydr oxyphe I 2, -3-thiol, are
eX((:ept ed. éS 2. ygo Zungi:zécc%gﬁﬁwn%ﬁ @%ﬁtﬁﬁ&@ 9@? al in vvhi ch R1
denotes OH or OCH3, WD 2006/ Q&W@HJ@@CEQIQQO@HQ@(NSQ,EL -96 and

phar maceutical ly usable derivatives, salts, solvates, tautoners

CH=CH- NH
Y denotes OH or SH,
10 A A each, independently of one another, denote unbranched

or branched alkyl having 1-10 C atoms, in which one,
two or three CH, groups may be replaced by O, S, SO,
S0,, NH, NR® and/or by -CH=CH- groups and/or, in ad-
15 dition, 1-5 H atoms may be replaced by F, Cl, Br and/or
R,
Alk or cyclic alkyl having 3-7 C atoms,

Aand A together also denote an alkylene chain having 2, 3, 4, 5
or 6 C atoms, in which one CH, group may be replaced
by O, S, SO, SO, NH, NR?, NCOR® or NCOOR?®,

Alk denotes alkenyl having 2-6 C atoms,

R’ denotes COOR®, CONR®R'®, NR°R'®, NHCOR®,
NHCOOR® or OR®,

20

25 R® denotes cycloalkyl having 3-7 C atoms,

cycloalkylalkylene having 4-10 C atoms,
Alk or
unbranched or branched alkyl having 1-6 C atoms, in
30 which one, two or three CH; groups may be replaced by
0, S, SO, SO,, NH and/or, in addition, 1-5 H atoms may
be replaced by F and/or Cl,
R® R™ each, independently of one another, denote H or alkyl

35 having 1-5 C atoms, in which 1-3 CH, groups may be



and stereoi soners thereof, including mxtures thereof in all ratios. 3.
Conmpounds according to Caiml or 2 in which 5 23 R R each, independently of
one another, denote H, Hal. A, OA, OH, cycloal kyl al kyl ene having 4-10 C
atoms, (CH2)WARVGOEITet  SCRNHAr, SO2NAA' , SC2NHA, SO2NA[ PCHBYZRE®0631
SO2NAHet , SO2NA- benzyl, CONHA, CONAN, CONig&r, 10 CONHHet, CONA- benzyl,

CONA[ (CH2) 00A] or CONAAr, and pharmaceutically usable derivatives, salts,

sol vates, tautonmers and stereoisoners thereof, including m xtures thereof in
all ratios. 15 4. Compounds according to one or_nore of Clains 1-3 in which
R2 denotes H, Hal, A 0A ORreplered by abk§Pe SO0l MMa-or NS ang/efdn

CH2)r, Ar, SCRPHet, SORNHAT, NAA Het ,
(SOZN?A: beFlzyI . OONHA, CONAA' %%Aﬁé%ﬂﬁﬁ&?“g%é’%%] ”8%\% ( CH2) 304

or CONAAr, and pharRibsedR'taltbyethenbise digioty ahialggends ahain, hamg/at 84, 5
tautonmers and stereoisoners thereof, including mxtures thereof in all
ratios. 25 5. Conpounds accé¥ & f@temsoifevichanesCbe graun may hesrapiacs ch R3

denot es or Br. and phar maceythcal bl B ! 8 sol vat es,
B OrLP0 {8 R R DI Br 2D

tautoners and stereoi soners thereo in all

ratios. 30 6. Conplunds accaketiotss pleemhenaphthyre bibhedyhiaaechlofovhiohvdi ch R4,
R5, R6 each, independently of one another, denote H, Hal, OCN, A COOCH CODA
CONH2, NHCOA, NHCONH2, OH, dRsubgidpectpienoney, dipyiospbsidpiedyodrl Aoar, 35

NAA", NH2 or NHOO( CH2) nAr,  VWyR00R) 870% (01" l1 iRARAGAGRIER], NR''COA,

10 NR"CON(R"),, NR"'SO,A, COR"', SO,N(R™),,
S(O)mA, -[C(R"")2],-COOR™ and/or
-O[C(R"")2},-COOR"",

Het denotes a mono- or bicyclic saturated, unsaturated or

15 | aromatic heterocycle having 1 to 4 N, O and/or S atoms,
which may be mono-, di- or trisubstituted by Hal, A,
OR" N(R"),, NO,, CN, COOR"", CON(R""),,
NR'COA, NR''SO,A, COR"!, SONR"", S(O)mA, =S,
=NR'"" and/or =0 (carbonyl oxygen),

20 11
R denotes H or A,
Hal denotes F, CiI, Bror |,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,
25 0 denotes 1, 2 or 3

and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
where compounds selected from the group

30 5-(2,4-dihydroxyphenyl)-4-(naphth-1-yl)-4H-1,2 4-triazole-3-thiol,
5-(2,4-dihydroxyphenyl)-4-(2-methylphenyl)-4H-1,2 4-triazole-3-thiol,
5-(2,4-dihydroxyphenyl)-4-(2,5-dimethoxy)-4H-1,2 4-triazole-3-thiol,
are excepted.

35 . . o

2. Compounds according to Claim 1 of the formula | in which

R’ denotes OH or OCHg,



-97 and pharnaceutically usabl e derivatives, salts, solvates, tautoners and
stereoi soners thereof, including mxtures thereof in all rati os 7.
Corrpounds ? to one or nore of Clainms 1-6 in which 5 R,

i ndependent 3’ 6/{3}%% 'anot her, denote H, F or OA R denot é§TF'i"2H§r‘m(‘A'

NO2, Q(CH2) 3Het, O(CH2)oNH2, Q(CH2)O0CN,- @8\, NH2 or NHCQ(CH2)"Ar, 10 and
phar maceutical ly usable derivatives, salts, solvates, tautoners and

st ereoi sonmers thereof, including m xtures thereof in all ratios. 8.
Compounds according to one or nore of Clains 1-7 in which 15 A denotes
unbranched or br angﬂ@(ﬂ’“&f’l@?@%ﬁﬁ"Mg‘sﬁb‘POde‘Vaé't@%rssa”iSnS%?@ﬁ EHdomefR or t hree

CH2 groups may be g&%k&%@gow%gkpéeoﬁ%ﬂg@%g rNQturE&h&%gf)W?_JPVaaos Br and/or

groups and/or, in addition be're
R7, 20 Al k or cycl ic alkyl having 3-7 C atons, and pharnaceutically usable

derivati ves, Its  solvates, ta torrer? and st ereoi soners thereof, including
m xt ur es there f i Fomnoundsiasgording tgC &0Rd8 v¥edr ding to one or m)re of

Claims 18 in whi ch-?%@eggéﬁgﬂgg?é@;mg%f%ebgr%%ﬁ%eee vk, Py

atons, in which one roups ne 5 SO

S@2, NH and/or by - CH=CHOB®) ogcl@labcylakylém havmgadddii)to am,msl SHj)n@troms may be
re- placed by F, d and/qr clic alk having 3-7 C atons, and

pharmaceutical ly usable §9ﬂH@5t$Qé§HA5 PeNAL| %5@@“6&% oNfal.
ster eoi sorrer s ther eof i 8¢}, Nk, SOXKALESANEGRHA TONAA 2 bRHAr, 35

10 CONHHet, CONA-benzyl, CONA[(CH;),OA] or CONAAr,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

15 4. Compounds according to one or more of Claims 1-3 in which
R’ denotes H, Hal, A, OA, OH, cycloalkylalkylene having 4-10 C
atoms, (CH2)nAr, SO;Het, SO;NHAr, SO,NAA', SO;NHA,
SO;NA[(CH2)oNA>], SO;NAHet, SO;NA-benzyl, CONHA,
CONAA', CONHAr, CONHHet, CONA-benzy!,
CONA[(CH2),OA] or CONAAr,

and pharmaceutically usable derivatives, salts, solvates, tautomers

20

and stereoisomers thereof, including mixtures thereof in all ratios.

25 5. Compounds according to one or more of Claims 1-4 in which
R® denotes H or Br,
and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
30
6. Compounds according to one or more of Claims 1-5 in which
R4, R® R® each, independently of one another, denote H, Hal,
CN, A, COOH, COOA, CONH,, NHCOA, NHCONHj,
OH, OA, O(CHy),Het, O(CH;)o,NH,, O(CH;),CN, OAr,
NAA' NH, or NHCO(CH;),Ar,

35



10. Conpounds according to one or nore of Cains 1-9 in which WO 2006/ 087077
PCT/ E P2000/ 001163l -98 R9, R10 each, independently of one another, denote H
or al kyI having 1-5 C atons, in which 1-5 H atons nay be repI aced by F

and/ or ceutically usable derivatives, saltg
taut oners qug%’zﬂ@&gaeoi sonmers thereof, including mxt ur& ”?ﬁ@}"gé;'ﬁ“’ hoall

ratios. 11. Conpounds according to one ®f-nore of Cains 1-10 in which A
denot es unbranched or branched al kyl having 1-6 C 10 atons, in which 1-5 H
atons may be replaced by F, d and/or Br, or cycl i c al kyl havi ng 3-7 C
atons, and pharmaceut| cal | sapl e %i()alrl vat| ves, |ts, solvates, tautoners

15 and st er eoi son@r& PPRBRAGIULICALY I ﬁdjerﬁ"ﬁ{'\(ﬁsessa Het AP nBMOMeL  0s. 12,

Compounds accor di I otes OH or
OCH3, 20 R2 denotée}gdgH&rgHgﬁﬁo'Q‘Aef%e?e&ﬁ "gé@%ﬁ%é‘%ﬁw a%L“ e%ﬁ'hh@vﬁaﬂgg 4-10 C

at ons, (CHZ)"Ar SCRHet, SO2NHAr, SO2NAA' SOZNHA SOZNA[(CHZ)ONAZ]
SO2NAHet ,

enzyl benz I
QONAL { G2) OAT. or COMRARNNIS St %%%OHW‘?@J e B8 inggigach

i ndependent |y of ghezanot herea(?i,e hﬁgOf&%aO?t PRI ASPPA oPONHZ
NHCOA, NHCONH2, COH,' OA, Q(CH2 O?CH ONH2 2) OCN, OAr. NAA', 30

NH2 or NHCO( CHZ) "Ar, Ar dendDAs phenyl Het denotes a nonocyclic saturated
het er ocycl e havi nlgsl to 2 lc;\éno?egpl(,jll—%rl, /§ 8}3\0%2 w&%)om{ BFCI[[B[NHZ di - or
O(CH2),CN, OAr, NH; or NHCO({CH,)Ar,
10 and pharmaceutically usable derivatives, salts, sclvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
15 A denotes unbranched or branched alkyl having 1-10 C
atoms, in which one, two or three CH; groups may be
replaced by O, S, SO, SO,, NH, NR® and/or by
-CH=CH- groups and/or, in addition, 1-5 H atoms may
be replaced by F, Cl, Br and/or R’

20 Alk or cyclic alkyl having 3-7 C atoms,
and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
25 9.  Compounds according to one or more of Claims 1-8 in which
A denotes unbranched or branched alkyl having 1-6 C
atoms, in which one, two or three CH; groups may be
replaced by O, S, SO, SO,, NH and/or by -CH=CH-
30 groups and/or, in addition, 1-5 H atoms may be re-
placed by F, Cl and/or Br,
Alk or cyclic alkyl having 3-7 C atoms,
and pharmaceutically usable derivatives, salts, solvates, tautomers
- and stereoisomers thereof, including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-9 in which



trisubstituted by Hal, A and/or =0 (carbonyl oxygen), 35 WD 2006/087077
PCT/ EP2006/ 000631 -99 A, A each, independently of one another, denote
unbranched or branched al kyl having 1-6 C atons, in which, in addi- tion,
1-5 H at o0 A% ® T epl aced by F, O and/or Br, 5 or cyciGIERMRMying 3-7
C atons, and pharmaceutically usabl e depBvatives, salts, solvates, tautoners
and stereoisoners thereof, including m xtures thereof in all ratios. 13.
Compounds according to Caim1l selected fromthe group 10

5-(2, 4-di hydr oxy-5- net hyl phenyl ) - 4- ( 2- f uor ophenyl ) - 3-
hy((jr oxy- 4H¥1, 2, ZR%F E{E?@p@h{inﬁﬁpypyd%ntly c()f one anotﬁer, (Ken)ote H or alkyl having

5-[ 2, 4- di hydr oxy- 5- ( 2- Gyg :(,‘e’g't‘?%?rg %%Ph%‘ﬂ'&arﬁ-s%éyf bE9LARRERYF

3- hydroxy-4H1, 2, 4-tri azo

5-[ 2, 4-di hydr oxy- 5- ( pi pedigtidle- | - sul f onyl ) phenyl ] - 4- (2-chl or o-
phenyl)-3-hydroxy-4H 1, 2, 4-triazole ("A3"), 5-[2,4-d ihyd

roxy-5- N- et hyl - ﬁﬂﬁ@hﬁp@gppgcaﬂngabémgﬁwth@qQaits, solvates, tautomers

hi ) - 3- -4 =l iea (ALY - -
51 2. 4. hyd ony B RE R s Bt Ol e AftdresTsregt mpy ratos.
phenyl)-3-hydroxy-4H 1, 2, 4-triazole ("A5"), 5-[2,4-di hyd

r oxy- 5- ( N- phenyl sul f anoyl ) phenyl ] - 4- (2- chl or o- _ _ _
phenyl ) - 3- hydrlox=amppaundsagggrdingl te qreag more of Claims 1-10 in which

5-[2, 4-di hydr oxyﬁ)\S- (4- et h%%Ré%%r%r§§%$%d ?P&f‘?\@{'& %tﬂgngl”-né-{_g 25

chl orophenyl ) - 3- hydr oxy- 4H

5- (2, 4-1@) hydr oxyphenyl ) - 4- GZoras hylvatiemyLs +HBatayes m@yxbeélfléplac%délbg Frcazol e
("A8"), 5-(2.4-dihydroxyphenyl)-4-(3-chl orophenyl)-3-hydroxy-4H 1, 2,4- 30
triazole ("A9"), and/or Br,

(5)'-'§2, 4- di hydr oxyphenyl ) - 4- %ﬁb%lr&yéli?ﬂ%mg' §-'7hﬁ’f%83§1¥,,' 4H 1,2,4- triazole ("A

and pharmaceutically usable derivatives, salts, solvates, tautomers

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

12.  Compounds according to one or more of Claims 1-11 in which
R’ denotes OH or OCHj,
R? denotes H, Hal, A, OA, OH, cycloalkylalkylene having
4-10 C atoms, (CHy),Ar, SO,Het, SO,NHAr, SO;NAA',
SONHA, SO;NA[(CH32)oNA;], SONAHet, SO;NA-
benzyl, CONHA, CONAA', CONHAr, CONHHet, CONA-
benzyl, CONA[(CH;),OA] or CONAA,
25 R® denotes H or Br,
R4, R R® each, independently of one another, denote H, Hal, CN,
A, COOH, COOA, CONH,, NHCOA, NHCONH,, OH,
_ OA, O(CHy)o.Het, O(CH,)oNH,, O(CH),CN, OAr, NAA'"
30 NH; or NHCO(CH,)Ar,

20

Ar denotes phenyl,
Het denotes a monocyclic saturated heterocycle having 1 to

2 N, O and/or S atoms, which may be mono-, di- or

trisubstituted by Hal, A, and/or =O (carbonyl oxygen),
35



5- (2, 4-di hydr oxyphenyl ) - 4- ( 3- et hyl phenyl ) - 3- hydroxy 4H 1,2,4- 35 triazole
("Al 1 "), WD 2006/087077 PCT/ EP2006/ 000631 -100 5-(2, 4- di hyd
roxyphenyl ) -4-(2-fluorophenyl)-4H1, 2,4-triazole-3- thiol ("Al2"),

5-(2, 4-di h\ydz{mx/yph@nyl) 4- (4- benzoyl am nophenyl ) - 3- hyd ryEP2006/000631
4H 1, 2,4-triazole ("Al 3"), 5

5-(2, 4- di hydr oxyphenyl ) - 4- (4 phenyl acet y?am nophenyl ) - 3-

hydroxy-4H 1, 2, 4-triazole ("Al4"),

5-(2,4-di hydroxyphenyl) 4- (2-fluorophenyl)-3-hydroxy-4H1,2,4- triazole
("AI5"), 10 5-(2£hydr oxy 4 emeth hadgpdedetly- édn%édmﬁépﬂléﬁﬁié UnBranyHeaxy-
4H 1, 2, 4-tri azole ("Al6

5- (2. 4- di hydr oxyphenyl ) - 4 esbranghedmienyrying hfdr gigmaHr which. intaddiz ol e
AT L pagt s O yar onyphesl kadné SrdPbEYERBERY by T Ceicfenpett 1 2. 4
5- (2, 4-di hydr oxyphenyl ) - 4- 6Acfdiiccalionmanirg) 3-3-Owtsraxy- 4H 112, 4- triazol e
("Al 9" 20 5-(2,4-di hydroxyphenyl)-4-(4-nethyl phenyl? 3-h droxy a4H 1, 2, 4-
triazole ("A20" )ang qhgrmageu ically’usable derivatives, salts, solvates, tautomers
|hydroxy 5- brono I riazol e
("A21"). 5-(2, 4 %ﬂﬁy ér")c'_~?>‘<’§/g ‘ﬁ%&ﬁﬁgﬁf‘%ﬁ i ”rQBmE‘)f‘q’re?'W%re%’ﬁcﬁ %'i{ﬁ 1,2, 4- 25
triazole ("A22"

5-(2, 4-di hydroxyphenyl )-4-(4-nitrophenyl)-3-hydroxy-4H1.2,4- triazole
("A23"). 5-[234 r&@am@mgﬂ@@ﬁm heleied FePhihe grosidl f onyl ) phenyl ]- 30
& (5 choorophary U0t ey A bR 2 omhanyo.

hydroxy-4H-1,2 4-triazole ("A1"),
5-{2,4-dihydroxy-5-(2-cyclohexylethyl)phenyl]-4-(2-fluorophenyl)-
3-hydroxy-4H-1,2 4-triazole ("A2"),
15 5-[2,4-dihydroxy-5-(piperidine-1-sulfonyl)phenyl]-4-(2-chloro-
phenyi)-3-hydroxy-4H-1,2 4-triazole ("A3"),
5-[2,4-dihydroxy-5-(N-ethyl-N-methylsulfamoyl)phenyl]-4-(2-
chlorophenyl)-3-hydroxy-4H-1.2 4-triazole ("A4"),
5-[2,4-dihydroxy-5-(N,N-diethylsulfamoyl)phenyl}-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A5"),
5-[2,4-dihydroxy-5-(N-phenylsulfamoyl)phenyl]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("AB"),
5-[2.4-dihydroxy-5-(4-methylpiperazine-1-sulfonyl)phenyl}-4-(2-
25 chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A7"),
5-(2,4-dihydroxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4 H-1,2 4-
triazole ("A8"),
5-(2,4-dihydroxyphenyl)-4-(3-chiorophenyl)-3-hydroxy-4H-1,2,4-
30 triazole ("A9"),
5-(2,4-dihydroxyphenyl)-4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-
triazole ("A10"),
5-(2,4-dihydroxyphenyl)-4-(3-ethylphenyl)-3-hydroxy-4H-1,2 4-
triazole ("A11"),

20

35



5- (2, 4-di hydr oxy- 5- bronophenyl ) - 4- (2- met hyl phenyl )-4H-1, 2, 4- triazol e-3-thi ol
("A25"), 5-[2 ,4-d ihyd roxy-5-(Nbutyl-Nnethyl sul famoyl ) phenyl]-4-(2- 35
chl oropheg%(l % 3- h_ydroxy-4H- 1,2,4-triazole ('A26"), WO 20(16/ 087077

PCT/ F13200%/ 6868%177 - 101 5-{2, 4-d i hyd roxy-5-[N-(2-d i netHEF2pe/00063!

i noet hyl ) - N-met hyl sul f a- - 100 -

noyl ] phenyl } - 4- ( 2- chl orophenyl ) - 3- hydroxy-4H1, 2, 4-tri azol e ("A27"),

5-12, 4-di hyd roxy-5- (N propyl - N-net hyl sul fanoyl ) phenyl ]-4-(2 5

chl orophenyl ) - 3- hydroxy-4H- 1,2, 4-triazole ("A28"), 5-[2,4-di hyd

roxy- 5- (N, N di net hyl %J{Zf-%rﬁﬁwdi%&WnyszL-Q-’-zfg'éfPfOPBeayl)—J#-Jl 2,4-triazole-3-

phenyl ) - 3- hydr oxyrdHhAq3rd-triazole ("A29"),

5-[2, 4-di hydr oxy-g-( cyc)l’ ohexyl - N- met hyl sul f anoyl ) phenyl ] -4

( 2% chl o(rjthgnyl ) - 3- h)5d(r204<-xd+wrc]kdxy2>,héﬂrmiéla@lobenzl(d)'yﬁéiﬁihbpﬁé?yl)-ﬁhydroxy-

5-{2, 4- di hydr oxy- 5- 1-nmet hy| pyrrolidin-3-yl)-Nnethylsulfa-

noyl ] phenyl } - 4-( ﬁ%h%&éﬁ@%x%@ hydroxy-4|—|— 1,2,4-triazole ("A31").

chl of ophenyl ) - 3 hyar x5 e WO B4 b Mao B ds ey
5;][ 2, |4) dghzdgoxymiﬁn?ﬂzny%,a_hlkiha?lm(l('»?\ggg{lyl ]-4-(2-chl oro-
enyl) - 3- r oxy- -trjazol e :
E- [ 2?/4- di hyér onyS- ( @%%ﬁwyﬂmWﬁyvgﬁ-&%Mppbﬁ%wirﬁ]hyww-w-1 2.4~
et hyl phenyl )-3-h - 2,4-triazole ("A34"), 20
5- ()2/, 2 di Ky?ﬂr oxy¥@%@%%ﬂ$\%hyl ) -4- I( 2-Zchl o§ ophenill ) - 3- hydr oxy-
aH 1,2, M triazol e (" A3@*hydroxy-4-methoxyphenyl)-4-(2-fluorophenyl)-3-hydroxy-
5-[2, 4- di hydr oxy- 5- ﬁFI\ZI-Er opyl sul f anoyl ) phenyl ] -4-(2-chl oro-
phenyl ) - 3- hydr oxyW k4 4-driaZale (4¥18'b" (" A36"),  5-[ 2, 4-d

i hydr oxy-5-(N-isopro {/-_ I oyl % AL }
chl or ophenyl ) - 3- hydr (p% 2%&%@%@??‘2%@ ?&%@% néﬁ ézhyd%éxy 41,24
5-[ 2, 4- di hydr oxy-thafd¥e preory),- N- net hyl sul f anoyl ) phenyl ] -4- (3
chl orophenyl ) - 3- hydroxy-4H 1, 2, 4-tri azol e ("A38"),
5-[ 2, 4-%di hydr oxy- 5- ( R-@rbginydrendnepy Bt (armsjiny! )-$-hydraxy-4H-1,2,4-
triazole ("A18"),
5-(2,4-dihydroxyphenyl)-4-(4-fluorophenyl)-3-hydroxy-4H-1,2 4-
triazole ("A19"),
5-(2,4-dihydroxyphenyl)-4-(4-methylphenyi)-3-hydroxy-4H-1,2 4-
triazole ("A20"),

20

5-(2,4-dihydroxy-5-bromophenyl)-4-(2-fluorophenyl)-3-hydroxy-
4H-12 4-triazole ("A21"),
5-(2,4-dihydroxyphenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 ,4-
25 triazole ("A22"),
5-(2,4-dihydroxyphenyl)-4-(4-nitrophenyl)-3-hydroxy-4H-1.2 4-
triazole ("A23"),
5-[2,4-dihydroxy-5-(3-bromomethylpiperazine-1-sulfonyl)phenyl]-
30 4-(2-chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A24"),
5-(2,4-dihydroxy-5-bromophenyl)-4-(2-methylphenyl)-4H-1,2 4-
triazole-3-thiol ("A25"),
5-[2,4-dihydroxy-5-(N-butyl-N-methylsulfamoyl)phenyl]-4-(2-

35 chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A26"),



30 fluorophenyl)-3-hydroxy-4H1, 2,4-triazole ("A39"),

5-12, 4-di hydroxy 5- (N- propy I-N-rrethyl sulfam)yl)phenyl]-4-(2-

met hyl phen droxy-4H 1, 2,4-triazole ("A40"),

5-[ 2. 4-di H%‘d?%’?’)‘)s'ér( N-i sopropyl - N- et hyl sul f anoyl )phenyl']CﬂE'(ZQ"‘?)‘B'“ﬁ-”'
chl orophenyl ) - 3- hydroxy-4H 1, 2, 4-tri azoi@g ("A41"), WO 2006/ 087077
PCT/ EP2006/ 000631 -102

2, 4- di hydr oxy-5-(N-i sopropyl N- net hyl suI fam)yl ) phenyl ] -4-(2-
yI phenyl) - 3- hydr Olﬁy 4H 1,2, 4-tri azol e ("A42"

2, 4- ﬂ' hyflr ogy 5-( i;’r%ﬁmydmweﬁwr gcmmwﬂmmmﬁwl] Namethydsulfa-
grzpdle%da oxy%gf Rff‘\ésﬁ oﬁjzz?rﬁRic#er{%%y' su6¥&§g¥1%h@n4'lmazé??£|A27 ’

f1 uor ophenyl ) - 3- hydr@xw Abhhl/dh&ywa}yr@f)gNrﬁémybsulfamoynphenyl] ~(2-

[
h
[
flu
[
u
5-12, 4-di hydro ropyl - N-net hyl s anoyl hen -4-(3-
me'E hyl g]ian%) )?i}/ mr@Rgerzuiﬁ/i byyd aotyr fdzﬁ?é tmmé( é'o
it o
[
d

5-
et
5-

|
5-
|

ydr oxy- T\Il-lrjrg'[ ﬁ)?lhenl\l-ylr)zso%y%é&w %ﬁydg&&?ﬁné{hy%’(ﬁgmompl‘egwfmqb:(:hIO"O'

5-

h

5-[4-(2-nmet hyl ph B-3- hydtoy A H214 Zridbdid | aszz@f 5-yl]-2,4-d i

hydr oxy- N- net hyl - Qih)éln),t men%m de él AZ? ( ’

5-[ 4- (2- chl orophenyl ﬁ&wdry@kqmﬁ( qcmmvh&/dnemyiatqfamwl ghenyl]-4-
h
5
h

y?2°?¥ chi or ophdhyT ISR ETy S it 2 artizepied 0300, 4. g

ydr oxylON- net hy!| 12% bBEBIA dﬂe{h rolidir28-yl)-N-methylsulfa-
5{4[4(p|pera2|n4yethoxylzﬂy)b)ﬁe;{mJI 3%2-4H1 4tr|<"¥120-

henyl
5-yl }- 2, 4- di hydr xg¥Ihesy - @m@mr@@wmwo@ymw)z,zt tnazole ("A31"),

ﬁygfois ﬁi %![ ECFnyl ) r53[3y'¥8r Oxﬁ% E%J(Ql%fy[ N8 hy?SL}f a]rnoyl phenyl] -4-(2-

5-[ 4- ( 3- net hoxyp I 2 b 11-2,4- 25
di hydr oxy- N- net h)r}ﬁ%m%%ﬂ%slrggﬁgﬂmeﬁ%% ﬁ”ak@'éo( As2Y

5- [ 4- ( 2t5ret hoxyphenyl5)L2344dj)’md0®ogbL5;I(-N1m2t|’”/19tl~ﬂﬁam|)p599V|]-4224Gfd®m—
hydroxy-N-methyl - Mol v RENEENATL1 G 4% 0le ('A33Y)
5-[2,4-d|hydroxy—5-(N—propyI-N-methyIsuIfamoy|)phenyl]—4-(2—
ethylphenyl)-3-hydroxy-4H-1,2 4-triazole ("A34"),
5-(2,4-dihydroxy-6-bromophenyl}-4-(2-chlorophenyl)-3-hydroxy-
4H-1,2 4-triazole ("A35"),

20

5-[2,4-dihydroxy-5-(N-propylsulfamoyt)phenyi]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A36"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl}-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A37"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(3-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A38"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(3-
30 fluorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A39"),
5-[2,4-dihydroxy-5-( N-propyl-N-methyisulfamoyl)phenyl]-4-(2-
methylphenyl}-3-hydroxy-4H-1,2 4-triazole ("A40"),

25

5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(3-

35 chlorophenyl}-3-hydroxy-4H-1,2 4-triazole ("A41"}),



5-[4-(2-fluorophenyl)-3-hydroxy-4H1,2.4-triazol-5-yl]-2,4-di 30

hydr oxy- N- met hyl - N- (4- net hoxyphenyl ) benzam de ("A54"),

5-{4-[ 3-(2- am noet hoxy) phenyl ] - 3- hydroxy-4H 1, 2, 4-tri azol -5-yl } -

2, 4- di hydr*¥RyUROFEY Ryl - N- pr opyl benzani de (" A55"), PCT/EP2006/000631

5-[4- (3-net hyl phenyl ) - 3- hydroxy-4H1, 2,432 «ci azol -5-yl ]-2,4-di- 35

hydr oxy- N- met hyl - N- et hyl benzam de (" A56"), WD 2006/ 087077 PCT/ P. P2006/ 000631
-103 5-{4-[4-(2-cyanoet hoxy)-2-fluorophenyl] - 3- hyd roxy- 4H-1 2,4-tri -

azol -5-yl } -2, 4-di hydr oxy- N- net hyl ropyl benzam uS AST7"

5-[ 4- (2-fl uor o- 3- net Ko WWIF‘?XB5%9§S©RW4FNW@WJS ﬁaaml)mewl]l 45(2-

5 12 (3 a0t et R DRRBOV PO ARTAS gk Uz s yiy. o, a.
di hydr oxy- N-net hyl - Naoizowirb,@mcz&nwﬁ/ pﬂroﬁ§9N)me5w[s4ﬂféﬁTd§/l)bMéﬁyl anyl ) - 3- hyd

roxy- 4H 1,2, 4-triaz %r& dr oxy- N-net hyl -N- et hyl benzam de
("ABO"), 10 and h@r Vd'SﬂXNSAGﬁIH1 ddriazalei(\Ad3" salts sol vat es,

tauto s and stere clu reo al |
ratios. 15 14. Pr oceggs&%}?j *fyﬁig’?gg '3@?@1‘?%%8%&%@?03 pﬁﬁgylﬁ oryrul a |
according to O agiusbodherd/)aneyarady aeaut uaahrde sy g derivatives, solvates,
salts, tautoners and stereoi somers thereof, characterised in that 20 a) a

compound of the for mfi-R 4+dihydzorus-(N-mopReN-megdyiszifamoyl)pheny!]-4€2- NNH 2
methylpheny!)-3-hydroxy-4H-1,2 4-triazole ("A45"),
10 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-di-
hydroxy-N-methyl-N-propylbenzamide ("A46"),
5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-di-
hydroxy-N-methyl-N-propyibenzamide ("A47"),
15 5-[4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-di-
hydroxy-N-methyl-N-butylbenzamide ("A48"),
5-[4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-y1]-2,4-di-
hydroxy-N-methyl-N-methoxyethylbenzamide ("A49"),
5-{4-[4-(piperazin-4-ylethoxy)phenyl]-3-hydroxy-4H-1,2 4-triazol-

20 5-yl}-2. . 4-dihydroxy-N-methyl-N-butylbenzamide ("A50"),
5-[4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-di-
hydroxy-N-methyl-N-propylbenzamide ("A51"),
5-[4-(3-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 ,4-
25

dihydroxy-N-methyl-N-isobutylbenzamide ("A52"),
5-[4-(2-methoxyphenyl}-3-hydroxy-4H-1,2 4-triazol-5-yl}-2.4-di-

hydroxy-N-methyl-N-ethylbenzamide ("A53"),
5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-di-

30 hydroxy-N-methyl-N-(4-methoxyphenyl)benzamide ("A54"),
5-{4-[3-(2-aminoethoxy)phenyl]-3-hydroxy-4H-1,2 4-triazol-5-yl}-

2 4-dihydroxy-N-methyl-N-propylbenzamide ("A55"),
5-[4-(3-methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-di-

35 hydroxy-N-methyl-N-ethylbenzamide ("A56"),



in which 30 Rl, R2, R3, R4, R5 and R6 have the neanings indicated in Caim

1, where NH2 and/or OH groups are in protected form and Z denot es a

hydr oxyl - protecting group, 1is reacted with 35 a conpound o e formula ill
WO 2006/ 08YOFWOBENTEP2006) 000631 -104- Y NN N 111 5 'I’%T/\Rﬁ%"eﬁ""ﬁ?"ﬂenot es 0
or S, and the protecting groups are subs$@guently renoved, 10 or b) a
conpound of the formula lV 15 Rz RB3OIV RL 20 HNHR2 OH in which 25 R1,
R2 and R3 have the nmeanings indicated in Claim1l1l, is reacted with a conpound
of the formula V 305Rfl4[4 Y- C- N

V
?2 -cyanoethoxy)-2- quuorophenyl] 3-hydroxy-4H-1,2 4-tri-
azol-5-yl}-2 4-dihydroxy-N-methyl-N-propylbenzamide ("A57"),
5-[4-(2-fluoro-3-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-

2 4-dihydroxy-N-methyl-N-propylbenzamide ("A58"),

5
5-[4-(3,4-dimethoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-
dihydroxy-N-methyl-N-propylbenzamide ("A59"),
5-[4-(2-ethylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2 4-di-
hydroxy-N-methyl-N-ethylbenzamide ("A60"),

10
and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.

15 14. Process for the preparation of compounds of the formula | according
to Claims 1-13 and pharmaceutically usable derivatives, solvates,
salts, tautomers and stereocisomers thereof, characterised in that

20 a) acompound of the formula Il

R? R4 RS
R R®
R%
N
2 o H I
I
N
0Z ~
NH,
in which
30 R' R? R’, R* R®and R® have the meanings indicated in Claim
1, where NH; and/or OH groups are in protected form, and
Z denotes a hydroxyl-protecting group,
is reacted with
35

a compound of the formula ill



WD 2006/ 087077 PC1/ EP2006/ 000631 - 105 in which R4, R5 and R6 have the
nmeanings indicated in daiml1 and Y denotes Oor S, 5 to give

t hi oseni Ca\@ﬁgﬁﬁ%ﬁ?(@ rivatives, and the latter are subsqugﬂ@%@m&éﬁ#' sed,

and/or in one r nore radical(s) R, R, R3, R4, RS a 10
conpound of the fornula | is (are) convédPfed into one or nore radi- cal(s)
R, R, R3, R4, R5 and/or R6 by, for exanple, 15 i) reducing a nitro group
to an am no group, ii) hydrolysing an ester group to a carboxyl group, 20

am nation, iv) converting an id chloride into an am de, 25 and/or a base or
acid of the formula | is ted into one of its salts. 15. Medi canents
conprising at |east one nwbundhb e formul | and/or pharmaceutical ly
usabl e derivatives, sal §%:5olvatesd autonmers 30 and stereoi soners thereof,
i ncluding mxtures there n all ratios, and optionally excipients and/or
adj uvangs. 16. Use of conpounds of the fornula | and pharnmaceutically usable
35 derivatives, salts, solvates, tautoners and stereoi soners thereof,

i ncl udi ng mi xtures thanggithivh ddiotea0 0sS, for the preparation of a nmedi WO
2006/ 087077 11 CTI EP20061000631 -106 canment for the treatnment and/or
prophyl axi s of diseases in which the inhibition, regulation and/or

modul ation of HSPQ, By téeting §roups are subsequently removed,

iii) converting an am no gr ou%Linto an al kyl ated am ne by reductive

10
or
b) acompound of the formula IV
15
R2 R3
o \Y
R1
20 H—NH2
OH
in which
- R', R? and R® have the meanings indicated in Claim 1,
is reacted with
a compound of the formula V
30 RO s
RS v

35



5 17. Use according to Caim 16 of conpounds of the formula | and phar-
maceuti cal ly usable derivatives, salts, solvates, tautoners and

stereoi soners _thereof, including mxtures thereof in all ratios, for the

pr epar at i oY OS8R i cament for the treatnent or prevent PER/TERO06ONRSLY

di seases, viral diseases, for imune supp@session in trans 10 plants,

i nfl ammati on-i nduced di seases, cystic fibrosis, diseases associated with
angi ogenesi s, infectious diseases. autoi nmune di s- eases, ischaem a.
fibrogenetic diseases, for thpFBronDtéon of nerve regeneration, 15 for

i nhibiting the grow hino#higAdteR™ andniduhavethesmeasinasnodicaiast iastlaimsles, for
the protection of nor cells against toxicity caused by cheno- therapy, 20
for the treatnment of diSeases in which incorrect protein folding or ag-
gregation is a principaldenatsaD dra@tor. 18. Use according to Caim 17, where
the tunour diseases are fibro- sarcoma, nyxosarcome, |iposarcons,
chondrosarcoma, osteogenic 25 sarcoma, chordoma, angi osarcomma,

endot hel'i osar cohtg éiwﬁﬁﬁ%@%h?céﬁéﬁ{?%eribé{{q&?%bQﬁé"i’é}{é?%ké suBsegiently

synovi oma, nesot hel ¥ onms, W ng S tunour, |erosarconma, rhabdomyosarcoma

col on carci noma, cysisedeati c cancer, breast cancer, ovarian cancer, prostate
cancer, 30 squanous cell carcinoma, basal cell carcinom, adenocarci nong,
syringocarci nona, sebaceous gl and carci noma, papillary carcinoma, papillary
adenocar ¢inomes, - SRR AE! MBS RARKSTRI TR €BIR¢ KoM R fghogen ¢
carcinoma, renal cell carcinoma, hépatona, i1e ’duct c¢arcinoma,

chori ocdPci noma, sempbond of énbforonila | Baaee ) cvenetantoWierbsmiowreadi; cer vi cal
cancer, testicular tumur,, Lung,cayci- noga, small-cell |ung carcinons,

bl adder car ci nomaCakRiT héli v'gar%ia'WﬁOQBOGI 087077 PCT/ FP2006/ 000631 - 107

by, for example,

15
i) reducing a nitro group to an amino group,

1)) hydrolysing an ester group toc a carboxyl group,

20 iii) converting an amino group into an alkylated amine by
reductive amination,

iv) converting an acid chloride into an amide,

25 and/or a base or acid of the formula | is converted into one of its

salts.

15. Medicaments comprising at least one compound of the formula |
and/or pharmaceutically usable derivatives, salts, solvates, tautomers
30 and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

16. Use of compounds of the formula | and pharmaceutically usable
35 derivatives, salts, solvates, tautomers and stereocisomers thereof,

including mixtures thereof in all ratios, for the preparation of a medi-



noma, glioma, astrocytonma, nedull obl astoma, craniopharyngi oma, ependynong,
pi neal oma, haemangi obl ast oma, acoustic neuroma, oligodendrogliong,
meni ngi oma, nel anoma, neurobl astoma, retino 5 blastonmm, |eukaenmi a, |ynphons,
mul tiple ”%%'0”3 VWl denstrom s macrogl obul i naem a and hegwy chai n di sease.
19. Use acCSHEBME O aim 17, where the viral pathogen &CT{HBUGHIPNRT g s
eases is selected fromthe group consistliOeg of hepatitis type A hepa- 10
titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
sinplex type I (HSV-1), herpes sinplex type Il (HSV-11), cattle plague,

r hi novi rus, echovirus, fotavirus, respirator¥]syncythal Vi rus

RSV) ,
papi | | omavi r us, pﬁ%@\‘?&b_qﬁg? tr@?i’B%b%WQf?f PIRPhYEIR ﬂb@'ﬁ?@l%e,s 'é‘r"tééﬂ?h?t?lg, 15
huntavi rus, COXSaﬁmiﬁtiaﬁ,rﬂsgylawﬁ%%d)’dr_rd'lﬁdulgﬁéﬁ'ofﬂﬁ_ﬁ%é?yé%ﬁ%'l%a VITus.

polio virus, human | nmuno Iclency virus type uman
i mmunodeficiency virus type Il (HV-11). 20 20. Use according to Claim17,

MUt pl g sl ef o1 DSCRFSBIHG A BLABGTS Of GRUBOPYR HLlR 9UeIa baes PRaFe and
i nflammatory boweh, 888k ushble B’éﬁv%ﬁ%@f ding sbﬂl_a%@'tér‘%téhehr%‘%e the diseases

associ ated with 25 angi ogenesis are diabefic retinopat aenmangi onas,
endonetriosis andterempomesstiicogen exiisding hixtuses teceofdnragl ratio€] far thel 7, wher e

the fibrogenetic diseases are 30 sclerodernm, pol ositis, system c |upus,
cirrhosis of the pﬁp@,ra,atlorkgf%ingp '%ﬁ‘rﬁﬁi‘{tg’ﬁ?h“?ﬁ?@ @r%/t[graqreﬁ%rbtmq %ﬁss and
pulmonary fibrosi fmegd: dibE&sAC (REMIGads, Sdihidde sUBSlRstohGndfatRases In

whi ch incorrect protein folding or aggregation is a principal causal factor
are scrafie, 35 Qlasts,ffidrdinaliakobdulieskdiseasdd)mysigfiomss, disetlsehei mer''s. WO
2006/ 087077 PCT/ EP2006/ 000631 -108 24. .I\/gj?iﬁ,carrents coggri sing at | east one
conpound of the f8FPRfiIAeH WIHhANYPIBREH SrelBRHiPES OISPAgE 8L HOHRMUPSt Y Yes, salts,

sol vates, tautomeg§ses ischaemia, fibrogenetic diseases,
for the promotion of nerve regeneration,
15 for inhibiting the growth of cancer, tumour cells and tumour metasta-
ses,
for the protection of normal cells against toxicity caused by chemo-
therapy,
for the treatment of diseases in which incorrect protein folding or ag-

20
gregation is a principal causal factor.

18. Use according to Claim 17, where the tumour diseases are fibro-
sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
25 sarcoma, chordoma, angiosarcoma, endotheliocsarcoma, lymphangio-
sarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing’s tumour, leicsarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
30 squamous cell carcinoma, basal cell carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-
cinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,
- bile duct carcinoma, choriocarcinoma, seminoma, embryonic carci-

noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-

noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-



and stereoi soners thereof, including mxtures thereof in all ratios, 5 and at
| east one further nedi canent active ingredient. 25. Set (kit) consisting of
separate packs of (a) an effective anobunt of a conpound of the formula |

and/ or 1Q%Bh§kg§ceut ically usable derivatives, salts, solvates, tautoners
and steredPEMEPF Y hereof , including mxtures thereof i hCHFPZORPMEE "and

(b) an effective anbunt of a further nediDéanent active ingredi- 15 ent. 26.

I nt er medi at e conpounds of the formula I-1 RL R2 20 R RIR5 1 | ZONR4 25
NY in which Z denotes A, Ac, benzyl or p-nethoxybenzyl, Y denotes OH or
SH, 30 R denotes OH or OCH3, R denotes H, Hal, A OA OH cycl]oal kyl al kyl ene
having 4-10 C at’?ﬁ‘?ﬁ?'Q'@%',%tr,o%mtme@%lﬁﬁmm&§W?ryanﬂﬁenot es H.

R4, R5, R6 each, 4 thiM N h 35 A
COCH, - CODA, - CONHE 4 'HW,“‘QN ﬁﬂ%%éﬂg@m%ﬂﬁﬁcﬁsﬁ%ﬁ%ﬁ Ar, VO
2006/ 087077 PCl' /digpdesdagliésh, meriogioka, deslahesaphenydbladtiemadestotoes a

nonocyclic saturated heterqcycle having 1 to,. -
y . ablagloma,?elﬂ(e}émla, R/mphogna, multiple myeloma, Waldenstrom's
macroglobulinaemia and heavy chain disease.

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

eases is selected from the group consisting of hepatitis type A, hepa-
10 titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type | (HSV-), herpes simplex type H (HSV-II}, cattle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, equinovirus, arbovirus,
15 huntavirus, Coxsackie virus, mumps virus, measles virus, rubella

virus, polio virus, human immunodeficiency virus type | (HIV-l) and

human immunodeficiency virus type Il (HIV-).

20 20. Use according to Claim 17, where the inflammation-induced diseases
are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease.

21. Use according to Claim 17, where the diseases associated with
25 angiogenesis are diabetic retinopathy, haemangiomas, endometriosis

and tumour angiogenesis.

22. Use according to Claim 17, where the fibrogenetic diseases are
30 scleroderma, polymyositis, systemic lupus, cirrhosis of the liver,

keloid formation, interstitial nephritis and pulmonary fibrosis.

23. Use according to Claim 17, where the diseases in which incorrect

protein folding or aggregation is a principal causal factor are scrapie,
35 :
Creutzfeldt-Jakob disease, Huntington's or Alzheimer's.



2 N 0 and/or S atons, which nay be nono-, di- or 5 trisubstituted by Hal, A
and/ or =0 (carbonyl oxygen).. A A each, independently of one another,

denot e unbrgﬁc‘zh?e{)z gr branched al kyl having 1-6 C atons, in whi ch/, i n addi -
tion, 1-5 RN SC8MEHEY be replaced by F, d and/or Br, or EYEFFEOSMRYP! havi ng
3-7 C atons, 10 Hal denotes F, O, Br oA08,- and salts thereof. 27.

I nt er medi at e conpounds according to Caim 26 selected from 15 the group

5- (2, 4- di met hoxyphenyl ) - 4- (4- am nophenyl ) - 3- hydroxy-4H 1. 2, 4- triazole
("40"), 5-(2,4-dinmet hoxyphenyl)-4-(4-benzoyl am nophenyl)-3-hyd roxy- 20

4H 1, 2,4-triazole ("41"),

5- (2, 4- di met hox4 phidedichnfer(td cohgniglracstigastraropdrapyling 3f the formula |

hydroxy-4H 1, 2, 4-tri azole ("42"), o

5- (2, 4- di et hoxy ph@/Py Pharmagqulispibpussrie desvalivrsospltarolvatea. tapioraes e
("45"), 25 5-(2,4-4i - ~4-d 4- it 2. 4-triazol e- 3-

t hi ol ("§8"), and %ﬂaﬁ{serﬁ?ﬁéér}@%?yl%éé(}fgﬁ%qlegﬂgﬁ%%%fhggbn%fo'ﬁna Srtam)&t he fornul a
I-11  35"WO 2006 108YD 37 IeBET ot RN 0066idafent 2¢0ve RyrébieM. S RZ / \ 1 -11

25. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or
10 pharmaceutically usable derivatives, salts, solvates, tautomers and

sterecisomers thereof, including mixtures thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredi-
15 ent.

26. Intermediate compounds of the formula -1
R R
20 R6
R3
R5 -
20 f N R4
N Py

25 N

in which

z denotes A, Ac, benzy! or p-methoxybenzyl,

Y denotes OH or SH,
30 R’ denotes OH or OCH;,

R? denotes H, Hal, A, OA, OH, cycloalkylalkylene having

4-10 C atoms, (CHj),Ar, SO.Het, SO,NHAr or SO;NAA',

R® denotes H,

R*, R° R® each, independently of one another, denote H, Hal, CN,
35

A, COOH, COOA, CONH,, NHCOA, NHCONH,, OH,
OA, NAA', NH. or NHCO(CHa)nAr,



R5 10 10 in which R denotes Hor X, R, R2 each, independently of one

anot her, denote H A benzyl, Het, Ar or (CH2)ONA2, X denotes H or alkyl
havi ng 1-4 C ons, 15 A denotes unbranched or branched al kTy havi n% 1-6 C
atons, in %‘HG/OW addition, 1-5 H atons may be repl acd§THP2R6/80634nd/ or
Br, or cycl ic alkyl having 3-7 C atons,- 1080- Ar denotes phenyl, Het denotes a
nonocyclic saturated heterocycle having 1 to 2 N, 0 and/or S atons, which
may be nono-, di- or trisubstitut ed by Hal, A and/or =0 (carbonyl oxygen),
25 Hal denotes F, C, Br or I, and salts thereof 29. Internedi ate conpounds
according to d ai A28 sel ec@%@P??é’tﬂeﬂMb group 30 net hyl

LS heney] xS e RSB AT AL oo nagpo 1,
t hereof . 35 2 N, O and/or S atoms, which may be mono-, d| or
trisubstituted by Hal, A, and/or =0 (carbonyl oxygen),

A A each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which, in addi-
tion, 1-5 H atoms may be replaced by F, C| and/or Br,
or cyclic alkyl having 3-7 C atoms,

10 Hal denotes F, Cl, Bror I,

and salits thereof.

27. Intermediate compounds according to Claim 26 selected from
15 the group
5-(2,4-dimethoxyphenyt)-4-(4-aminophenyl)-3-hydroxy-4H-1,2,4-
triazole ("40"),
5-(2,4-dimethoxyphenyl)-4-(4-benzoylaminophenyl)-3-hydroxy-
4H-1,2 4-triazole ("41"),
20 5-(2,4-dimethoxyphenyl)-4-(4-phenylacetylaminophenyl)-3-
hydroxy-4H-1,2 4-triazole ("42"),
5-(2,4-dimethoxypheny!)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-
triazole ("45"),
25 5-(2,4-dimethoxyphenyl)-4-(4-nitrophenyl)-4H-1,2 4-triazole-3-
thiol ("58"),

and salts thereof.

30 28. Intermediate compounds of the formula I-Il

35
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in which
R
R' R?

Ar
Het

Hal
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denotes H or X,

each, independently of one another, denote H, A,
benzyl, Het, Ar or (CH3)oNA;,

denotes H or alkyl having 1-4 C atoms,

denotes unbranched or branched alkyl having 1-6 C
atoms, in which, in addition, 1-5 H atoms may be
replaced by F, C| and/or Br,

or cyclic alkyl having 3-7 C atoms,

denotes phenyl,

denotes a monocyclic saturated heterocycle having 1 to
2 N, O and/or S atoms, which may be mono-, di- or
trisubstituted by Hal, A, and/or =O (carbony! oxygen),
denotes F, Ci, Bror,

and salts thereof.

29. Intermediate compounds according to Claim 28 selected from the

group

methyl 2,4-dibenzyloxy-5-(N-methyl-N-propylsulfamoyl)benzoate,

2,4-dibenzyloxy-5-(N-methyl-N-propylsulfamoyl)benzoic acid,

and salts thereof.





