WD 2008/ 086857 PCT/ EP2007/ 010775 TRI AZOLE DERI VATI VE AS HSP90 | NHI Bl TOR
BACKGROUND OF THE | NVENTI ON The i nvention was based on the ob'@gct of finding
noyel conpo®0Hesessig val uabl e properties, in particulPAt/BPRYYONHP ch can
be used for the prepara- tion of nedicanments. The present invention relates
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conprise this conmpound, and to the use of the conpound for the treatnent of
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of proteins in cells is ensured by nolecular chaperones and is critical for
the reqgul ation of the equilibrium between protein synthesis and
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functi ons of BAMIKGRGUND GQE THEINVENTION cell proliferation and apoptosis
(Jolly and Morinoto, 2000; Smth et al., 1998; Smth, 2001). Heat shock
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compound for the treatment of diseases in which HSP90 plays a role.

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
the regulation of many central functions of cells, such as, for example, cell
proliferation and apoptosis (Jolly and Morimoto, 2000; Smith et al., 1998,
Smith, 2001).

Heat shock proteins (HSPs)

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

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

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

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

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

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

a derivative of geldanamycin, is currently undergoing clinical trials.

HSP90

HSP90 represents approximately 1-2% of the total cellular protein mass. It
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the conformation and maturing of various client key proteins. These can be

divided into three groups: receptors for steroid hormones, Ser/Thr or tyro-

sine kinases (for example ERBB2, RAF-1, CDK4 and LCK) and a collec-

tion of various proteins, such as, for example, mutated p53 or the catalytic

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

in the regulation of physiological and biochemical processes of cells.

The preserved HSP90 family in humans consists of four genes, cytosolic

HSP90aq, the inducible HSP90g isoform (Hickey et al., 1989), GRP94 in

the endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the

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

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

tion in the cell, bind to different client proteins. For exampie, ERBB2 is a

specific client protein of GRP94 (Argon et al., 1999), while the type 1 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).

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

ber of client proteins and regulatory proteins (Smith, 2001 ). Aithough pre-
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Al t hough pre WO 2008/ 086857 PCT/ PP2007/410775 -4 cise nolecular details
have not yet been clarified, biochem cal experinents and investigations
with the aid of X-ray crystallography in recent years have increasingly
been abl e to deci pher details of the chaperone function of HSP90 (Prodronou
et al., 1997cisSnedibcular detadls hanQ@ert beerocmrlhgdybnochsmwl expemments
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X-ray crystallographic studies have shown that gel danarrym n conpet es for
the ATP binding site and inhibits the intrinsic ATPase activity of HSP90
( Prodr omou eKngwn H8H9P inhibitorst ou et al ., 1998). This prevents the forma-
The first class of HSP90 inhibitors to be discovered were benzoquinone
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).

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

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

Immune precipitation and investigations on affinity matrices then showed
that the principal mechanism of action of geldanamycin involves binding to
HSP90 (Whitesell et al., 1994; Schulte and Neckers, 1998). In addition,
X-ray crystallographic studies have shown that geldanamycin competes for
the ATP binding site and inhibits the intrinsic ATPase activity of HSP90
(Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma-
tion of the multimeric HSP90 compiex, 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
(17AAG) showed an unchanged property in the inhibition of HSP90, the

degradation of client proteins and antitumoural activity in cell cultures and



tion of the nultineric HSP90 conplex, with its property of functioning as

chaper one f‘&hé&bﬂﬁ% proteins. As a consequence, client PEH&E’%O&%I@'}&? de-

graded via itin-proteasone pathway. The gel dananycin derivative 17-
al I yl am no- 17- denet hoxygel dananycin (4157AAG showed an unchanged property
in the inhibition of HSP90, the degradation of client proteins and
antitunmoural activity in cell cultures and WD 2008/ 086857 PCT/ EP2007/ 010775

-5 in xenograft tumpur nodels (Schulte et al  1998; KeIIaH§ t .al, 1999),
but had si ghianesratt wm@woﬂewﬁwyﬂ%@é%l di%eg; Kellang st ah 9§b Bt page et

all 1997 al s.

Radi ci col) Wﬁ@girg'nﬁlc%ﬁﬂg? %MB/IEE,[@ ?(O%%l&%e Qﬂ(‘;t;eeéé)i(#ébmféuhq se:t %H of the
v-Src and v- ’t@eﬂa’sm/x@tl@edrrénﬂy gnaagointepledasakli efinitabirialsl. asts (Kwon et all
1992; Zhao et al, 1995). Radicicol degrades a |arge nunber of signal

proteins as Ra@i%\'b%‘?%ﬁ%?o%%hé@ﬁﬁ&oh@hiléé'\/\héé’éxlﬁﬁﬁ@&”ré\ﬁs@h Althe 1998). X-ray

crystal | ographic st'udi es hdave shown that radicicol |ikewse binds to the
N-term nal defsc andfv-HSHREs-tnddiced mhdligrant pbenotypertzhflbrobia'ﬂas(t(\l\@cltl vity (Roe

et al., 1998 tics, of i.n s |s K bind to the
ATP bi ndi ng %fsa'f@%f fhao Siotb I HRP enidegdssa Mos T BRET Th

coumari ne, ?‘éjoﬁ] Hapot Gk SP90, i.e. to
a differ- ent Si I%@%{Hﬁgg 0t Stae%u%ﬁge%gnzoqw fr?glilﬂem%}ﬁg%nycfe% algl-lnd radi ci col ,
whi ch bind t t998)e XNayeorystatibgraphicaftudie®d@ave doewn thiat eddicic@dk@blise The
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differentiation in breast cancer cell lines (Chiosis et al., 2001).

Antibiotics of the coumarine type, as is known, bind to the ATP binding
site of the HSP90 homolog DNA gyrase in bacteria. The coumarine,
Novobiocin, binds to the carboxy-terminal end of HSP90, 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).

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

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

The degradation of signal proteins, for exampie ERBB2, was demon-
strated using PU3, an HSP90 inhibitor derived from purines. PU3 causes
cell cycle arrest and differentiation in breast cancer cell lines (Chiosis et
al., 2001).

HSP90 as therapeutic target

Due to the participation of HSP90 in the regulation of a large number of
signalling pathways which have cruci‘al importance in the phenotype of a
tumour, and the discovery that certain natural products exert their biologi-
cal effect through inhibition of the activity of HSP90, HSP90 is currently
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cells with HSP90 inhibitors results in selective degradation of important

proteins having fundamental importance for processes such as cell prolif-
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
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 a compound which inhibits, regu-
lates and/or modulates HSP90, to compositions which comprise this com-
pound, 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
(Bijlmakers, 2000 and Yorgin, 2000); inflammation-induced diseases
(Bucci, 2000), such as rheumatoid arthritis, asthma, multiple sclerosis, type
1 diabetes, lupus erythematosus, psoriasis and inflammatory bowel dis-
ease; cystic fibrosis (Fuller, 2000); diseases associated with angiogenesis
(Hur, 2002 and Kurebayashi, 2001 ), such as, for example, diabetic reti-

nopathy, haemangiomas, endometriosis and tumour angiogenesis; infec-
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| ei osar conn, 99$6456@8-purine compounds and the use thereof for the freatme g{
GRP94 (homologue or paralogue of HSP90)-induced diseases, such as
tumour diseases, where the cancerous tissue includes a sarcoma or carci-
noma selected from the group consisting of fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosar-
coma, endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosar-
coma, synovioma, mesothelioma, Ewing’s tumour, leiosarcoma, rhabdo-
myosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian
cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, syringocarcinoma, sebaceous gland carcinoma, papillary
carcinoma, papililary adenocarcinomas, cystadenocarcinomas, bone mar-
row 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 carcinoma, glioma,
astrocytoma, medulioblastoma, craniopharyngioma, ependymoma, pin-
ealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,
meningioma, melanoma, neuroblastoma, retinoblastoma, leukaemia, lym-
phoma, multiple myeloma, Waldenstrém's macroglobulinaemia and heavy

chain disease.
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applications of HSP90 activation, inter alia for the treatnent of diseases
of the cent riéhe idEntifivaticry of emnaﬁndmp‘oundarvdiidvapecifieallydhbiéaétsmulaﬂee

identification,of [ 1 nds whjch s CIfIC j nhi | at e
and/ or nodul %QQJOHQIﬁ%”@t?ﬁgégé refoLs F’ﬁg'lr aﬁﬁlﬁ ec ﬂ@sﬁﬂgsent
i nventi on. Ih Q ,peen f ound t hat

5-[4-(2- rrethylphenyl) 3- hydroxy-4H 1, 2, 4-triazol - 5-

yl]-2,4-di hydr oxy- N-net hyl - N—butylbenzan1de and salts thereof have very
valuable phar macol ogi cal properties whil mell toleéated.

particul ar, khagaeeh; fosnddrigi-{4:(3- mqthﬂehﬁ'ﬁﬂbé Mdé%XV 4] r‘bg@ﬁf),'ghvent i on
t her ef
e L0, MBS Ay B BUREN B M B4 prereot haye vy
medi cament  avglGgblerpirareltigicat brofertieg wWiile delind well heletateat nent and/ or
In particular, it exhibits HSP90-inhibiting properties.

The present invention therefore relates to 5-[4-(2-methylphenyl)-3-hydroxy-
4H-1,2 4-triazol-5-yl}-2,4-dihydroxy-N-methyl-N-butylbenzamide as
medicament and/or medicament acti\)e ingredient in the treatment and/or
prophylaxis of the said diseases and to the use of 5-[4-(2-methylphenyl)-3-
hydroxy-4H-1,2,4-triazol-5-yl]-2,4-dihydroxy-N-methyl-N-butylbenzamide
for the preparation of a pharmaceutical for the treatment and/or prophy-
laxis of the said diseases and also to a process for the treatment of the
said diseases which comprises the administration of 5-[4-(2-methylphenyl)-
3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-N-methyl-N-butylbenzamide

to a patient in need of such an administration.

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



prophyl axis of the said diseases and to the use of 5-[4 (2- rret hyI phenyl) - 3-
hydr oxy-4H 1, 2 4 trlazol 5-yl]-2, 4-di hydr oxy- N- net hyl - Q de for
t he prepara‘?’pﬁﬂ phar maceutical for the treatment ah ro pro - laxis
of the said diseases and also to a proeBss for the treatnent of the sai d
di seases which conprises the admnistration of 5-[4-(2-nethyl phenyl)-
3-hydroxy-4H 1, 2,4-triazol -5-yl]-2,4-di hyd roxy- N net hyl - N- but yl benzam de
to a patient_in need of such an adm nistration. The host or patient may

bel ong to an@R WTspeci es, for exanple a primate species, particularly
humans; rodents, including mce, rats and hansters; rabbits; horses, cows,
dogs, cats, etc. Aninmal nodels are of in- terest for experinental

i nvest i gat i one 2006/08707Feascabesl etrertnandle fderivaties g B@REMinhifitoss. human

di sease. WD 2008/ 086857 PCTI EP2007/ 010775 -9- PRI OR ART WO 2006/ 087077
descri bes ot hde present dvendienisheid/es regardepas a aeleptien yentioh defptes ent

i nvention s e et cl osest
orior art ¢ nite irBerle A AtSHBUREbE Mo el Bl ol B gpme it
5-[4-(2- et hyjf M@Wéﬂmyibhbh?l)w ré JlH-?244-trl‘az®¥—6LyII52ﬁLdlh?dr@XWNLydf oxy- N
met hyl - N- propyl benzam de ( 00/ 53169 descri bes HSP90 i nhi bition
Wi t h coumar i methy- I\&pmpy\lbenmm ef'A4Zt)i ve. WD 03/ 041643 A2 di scl oses
HSP90- i nhi biti ng zearal anol derivatives. HSP90-i nhibiting pyrazole
derivatives which are substituted by an aromatic radical in the 3- or

5-position a @0%55‘1%8&%%%@9#@:6% IS ESN WitheLimA¥he 8P 4/cRafvheA - WO
03/ 055860 Al descrl bes 3, 4-di aryl pyrazol es as HSP90 i nhi bitors. Purine

derivatives teninatiyeHSP90-i nhi biting properties are disclosed in W 02/36075
A2. WO 03/041643 A2 discloses HSP90-inhibiting zearalanol derivatives.

HSP90-inhibiting pyrazole derivatives which are substituted by an aromatic

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.

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
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-
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, syringocarcinoma, sebaceous gland car-
cinoma, papillary carcinoma, papillary adenocarcinomas, cystadeno-
carcinomas, bone marrow carcinoma, bronchogenic carcinoma, renal cell

carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma,



WO 01/ 72779 descri bes purine conpounds and the use thereof for the

treat nent 3&8%%?%%2()”0' ogue or paral ogue of HSP90)-i n?g@ggzgmimg@ses,

such as tu es, where the cancerous tissue inc sarcona or
carci nona sel ected fromthe group consi®ting of fibrosarcoma, nyxosarcons,
| i posar coma, chondrosarcoma, osteogenic sarcoma, chor- doma, angi osarcons,
endot hel i osarcoma, | ynphangi osarcoma, |ynph- angi oendot hel i osarcoma,

synovi oma, nesot helioma, Ew ng.s,tunmour, |ei.o- sarcong,,.rhahdo sarcons,
col on carcin W%%E?@qurﬁa’gglﬁ%‘T‘ ?“rB?'é'é§?N'%aJr?@8F,er'$?/§ﬁugﬁ{ 85‘2%’ T, prostate
cancer, squagg %a‘?&h%m%?éﬁiaﬁl&{éﬂ,Igﬁgéé}cin&ﬁ!a! bla8HEF PEhon3dl eaAgRIIgI noa,
syringocar ci noire, sebaceous gl an ar- cinoma, papillary carcinong,

papi | | ary adearoirenta, igliovew, asyretyiders-medulbblastama, bandopharyogiots; ci nona,
bronchogeni c carcinonma, renal cell carcjnom, hepatama, bile duct

Carci noma, | CPRATAYEASEANBIREA s HRsRaNdieP BeIuP B aris s PERHERBB0RIHT0775 - 10-
enbryonic ¢ | ' g LC t R3hbbi4d unour ,

| ung carci ngan‘%ﬁd}gﬁ@?rpg\géﬁnﬁ]%ng bg}eéifﬁ)ﬁr‘r%’, ﬁ%‘f@%@&?&gg’r %‘inhoﬁa,s%ergh hel i al
carci nona, Jleukaeamiadymphytnanmultipiduhyeaibmas Vdafdenstrémisapbaroghabwire,
ependynoma, pineal oma, haenmangi gbl ast oma, acoustic neuronma, oligo-

dendr ogl i oma\2GFBIA ARG bRavy fAaiIRsRASheur obl ast onm, et i nobl ast oma,

| eukaem a, |ynphoma, multiple nmyel ona, Wal denstrom s nacrogl obuli- naem a
and heavy chain disease. WD 01/ 72779 furthernore di scl oses the use of the

conpounds NMeEWQ® @r¢£zR7 chfeirbiermbay disblosts ¢ad ueaiof tHe gdmpbunds emsdionedher e t he
viral pathogen is se- lected fromthe group consisting of hepatitis type A,

hepatitis ty{heran faefhe tregtment of pisalsliseagasu vhess t%vﬁfglé?%?g%m@rﬁﬁri rus,
M e e A s e p S
(RSV), papi Hitygpercisnflpeney diicslR, adehovirin® drrped sinsple GpeniofHS\AS),
arbovirus, huntavirus, Coxsackie virus, munmps = .
herpes simplex type 1l (HSV-1), cattle plague, rhinovirus, echovirus, rota-
virus, respiratory syncytial virus (RSV), papillomavirus, papovavirus, cyto-
megalovirus, equinovirus, arbovirus, huntavirus, Coxsackie virus, mumps
virus, measles virus, rubellia virus, polio virus, human immunodeficiency
virus type | (HIV-1) and human immunodeficiency virus type Il (HIV-11).
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
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
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-
plant, spinal cord trauma, head trauma, stroke, thromboembolic stroke,
haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemia,

status epilepticus, an epileptic fit, anxiety, schizophrenia, a neurodegen-



virus, mneasles virus, rubella virus, polio virus, human inmunodefici ency

Vi rus typeu‘&?%@%-g%gyand human i mmunodefi ci ency virus t¥8?/E?5009)6‘l&)¥75‘ ). WO

0L/ 72779 f descri bes the use of the conpounds nentione therein
for GRP94 nodul ation, where the nodul at®d- bi ol ogi cal GRP94 ac- tivity causes
an imune reaction in an individual, protein transport from the

endopl asmatic reticulum recovery from hypoxic/anoxic stress, recov- ery
from mal nutriti.on,

. f heat st . conbi nat i t f,
and/ or wher SRS diseifiele Alfemel s iz, HBEhgtons discers BULOtsGse, ' a di s-
or der assocqggél}gw%é,tbsgg @(Ltgat&q, n%{tﬁ's?re%ﬁansloo” fromthe endopl asmatic

reticulum a sorder asSocl'ated w I schaem a/reperfusion, or conbina-
tions thereof, where the disorder associated with ischaem a/repertusion is

a consequence, of r di rrest, .asystolia and | ayed ventricul ar ar-

rhyt hmi a, heg'lnﬁ"bé&oap?@rﬁ@éﬁﬁpﬂbﬁgﬂﬁnﬁ?@Og%eﬁgécgb%ﬁmql@ of 8rgan trans-

pl ant, spin gﬁéﬁ% ' _oke,

haenor r hagi gés r(ﬁ%‘fortégﬁ%?@?@eﬁé%@%ﬁﬁ?a%ﬁ%ﬁfogrﬁ 'gll,’ea!?%pog %gg%ﬁ st at us
epi | epti cus, ingra syibdezpient célidlar maxctioh Yo anddilragmhicatate,in @ tissuecitegan VWO

2008/ 086857 P?:‘_I’/ EP2007/ 010775 -11 erative disorder, Al zheiner's disease,
H;Jntingt gp' sanyingtividaal, QW@@#‘BBH#@f’{hﬁaﬁ%'ﬁzﬂtt@%ﬂé‘il:%ﬁgeW}{ihﬁ)‘e@R% nat?I f
stress. Fin : - af : unt of a
GRP94 pr ot ei nﬂ&n%a\tf&(%é%ﬁ'g%{%gstgé{etggfgﬁﬁgﬁl%ﬁwgy }reg?l%a'%re?ﬁrb?g?@c ang- ing a

subsequent celidhubRexterttiatenslissedjuens cdikdanieactionte annschdensiswtateiise in  an
I ndi vidual, by treatnent of the cells at the tissue site with the GRP94
pr ot ei n nodutlAnged, wherg dhe subsequest sahgamie conditioniismprederadly the ¢Riteased to

such an exte, 1]l ti . [ qhﬁﬁﬂfi C state is
changed, V\/negéeqL[e{b%gscﬁbc%:@%g%%%c%&étﬁlﬁg%%@%}’%@ O?éﬁlﬁg_@f g?a y e con-
sequence of k&t operarioneehrdidsuifopahPb @b sOederBon Verghniteisplandr sgiyt hm a,
heart operation, cardiopul nonary bypass operation, organ transplant, spi-

nal cord trauma, head trauma, stroke, thromboembolic stroke, haemor-

rhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemia, status epi-

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

order, Alzheimer's disease, Huntington's disease, amyotrophic lateral scle-

rosis (ALS) or neonatal stress, or where the tissue site is the donor tissue

for a transplant.

The specifications mentioned below describe combinations of the HSP90
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.

Further literature:
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Bijlmakers M-JJE, Marsh M. 2000 “Hsp90 is essential for the synthesis and
subsequent membrane association, but not the maintenance, of the Src-
kinase p56lick”, Mol. Biol. Cell, Vol. 11(5), pp. 1585-1595.
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thereof, including m xtures thereof in all ratios. The invention

particul arl ly relates to the.conpound 5-[4-(2 :

met hyl phenyﬁw?%ﬁﬁgrgxyf 4H 1, 2,4-triazol-5-yl]-2,4-di h§7 rT/(%E;f/qolzl/-O?ngshyl -N
but yl benzam de and nono- and di phosphoﬂ%'aci d derivatives, thioxo-
derivatives, nono- and diglucuronic acid derivatives, tautoners and
stereoi soners thereof, including mxtures thereof in all ratios. The

i nvention ve I the WALl y relates to the conpound 5-[4-(2-

met hyl p heny#%@%@ﬁﬂﬁ-'@;‘%ﬁ' azol - 5-yl | - 2, 4- di hydr oxy- N- met hyl - N-
but yl benzam de. The invention also relates to the hydrates and sol vates of

t hese com pounds. sol vates of the conpounds are taken to nean adductions of

i nert sol vefbeinientioheelates to theecaroppunchi{4«Airsethyphenyhidgydrexyhei r nut ual
attractive forc | vat es , :L.Of ex | o: ~or di hydrates or al coho-

| ates. The ng)#bﬁar%t?gxgeEga'g]%ifddhxc{@xy—mydw&gyll%ﬁrgzgngégﬁdi n the
followng t ﬁﬁ&f HR48 POerédl O -N HO
\' f NNnN I\F’I’;I%O P%ﬁﬁ%&%%ﬁé@%sabl’ggggﬁ%ﬁgg’g@g%gg%%n%é mean, for
exanpl e, t heisoswrs shereof, hecladimganixtures dleréohm albraties. i nventi on and al so

so-call ed pro- drug compounds. Prodrug derivatives are taken to nmean the
conpound according to the invention which has been nodified with, for

exanpl e, al kgl p Hicaay.! theliRtion relates to the compound 5-[4-(2-methylphenyl)-
3-hydroxy-4H-1,2 4-triazol-5-y{]-2,4-dihydroxy-N-methyl-N-butylbenzamide
and pharmaceutically usable derivatives, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

The invention particularly preferably relates to the compound 5-[4-(2-
methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2 ,4-dihydroxy-N-methyl-N-
butylbenzamide and mono- and diphosphoric acid derivatives, thioxo-
derivatives, mono- and diglucuronic acid derivatives, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

The invention very particularly preferably relates to the compound 5-[4-(2-
methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yi]-2,4-dihydroxy-N-methyl-N-

butylbenzamide.

The invention also relates to the hydrates and solvates of these com-
pounds. solvates of the compounds are taken 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.

The compound according to the invention may also exist in the following

tautomeric form



sugars or oligopeptides and which is rapidly cleaved in the organismto
give the a und according to. the invention. Th ude
bhodegradag%e poly ne? derivatives of the conpound acco?gﬁﬁgh?§Mhﬂz%
i nvention, as described, for exanple, i#0tnt. J. Pharm 115, 61-67 (1995).
Particularly preferred prodrugs are the phosphoric acid ester derivatives,
such as, for exanple, the nono- and/or diphosphoric acid ester deriva-
tives; sugar derivatives, sugg as, for exanple, the nono- and/or diglucuro-
ni des or the 5-thioxo derlvavlve°. The expression "effective anount” neans
t he anount of a nedi canent 7a[gaE§9$L\ active ingredi ent which causes
a biological or nmedical r nse Nihi ch i s sought or desired, for exanple,
by a researcher or phV@l in a tissue, system ani mal or human. In
addi tion, the expression "t era cally effective amunt” neans an anount
NLLE

whi ch, corrpared wth a cqq g subj ect who has not received this
anount, has the foll ow ng! ) ce: WD 2008/ 086857 PCT/ EP20071010775 -21
[ rrproved heal i ng treat men \%eal ing, prevention or elimnation of a dis-
ease, a disease picture, a diease state, a conplaint, a disorder or of side
effects or also the reduction in the progress of a disease, a conplaint or a
di sorder. The term"therapeutically effective anpunt” al so enconpasses the

ts whi ff f tion.
The i nventi ohnargace a8t e aEES s AR B et Lo RN BRL A 0t he
i nvention, f@élt@éﬁﬁé'cﬁ%nﬁ@dﬁﬂﬂ@&&ﬁm@% tHé ARlePtiBAERIdSalsd 8b-caladire- i n the
ratio 1:1, 1: 1 1.5, : 100 or 1:1000. These are particularly

preferably nﬁmnC&BpOlﬂndﬁ eré0| sorrerl c corrpounds The conpound according to

the inventi Br$ J}ug 6cljenvatt\Pees ésrte Gken to rr%aeta%rt'heél ésompound according to the
invention which has been modified with, for example, alkyl or acyl groups,
sugars or oligopeptides and which is rapidly cleaved in the organism to
give the active compound according to the invention.
These also include biodegradable polymer derivatives of the compound
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

Particularly preferred prodrugs are the phosphoric acid ester derivatives,
such as, for example, the mono- and/or diphosphoric acid ester deriva-
tives; sugar derivatives, such as, for example, the mono- and/or diglucuro-

nides or the 5-thioxo derivatives.

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

In addition, the expression "therapeutically effective amount" means an
amount which, compared with a corresponding subject who has not

received this amount, has the following consequence:



fc;r its preparation are, in additiion, prepared by nethods known per se, as

descri bed i&o@@dgggesﬁrature (for exanple in the standar;ijC P&ﬁﬂ/ﬂﬁ”@ as

Houben- Wyl der organi schen Chenmie [Methods o gani c em stry]
, Ceorg-Thiene-Verlag, Stuttgart), to &l precise under reaction conditions
whi ch are known and suitable for the said reactions- Use may also be nade
here of variants known per se which are not nentioned here in greater

detail, If desired, the startin terials can also. be formed j.n situ by not
folating tRIPERSAEARS IEakTPan PRpRa RS ST iRl SRt A S 5
converting thesm i i SREG N i ion. The
starting gonpouﬁcﬁsalgtﬁg%gh:gérgl’ Pgﬁinovm. H%%tﬁgﬁelgﬁg’ %gs/ég)lr%j&ﬁ%mﬁ(?% t hey
can be prepaefectsyprmitdihésrekinotion pethegrogidss afenpisaaske,sccomglaint ara t he

invention is ,gér?ec%air ed by nmethods as described in WO 2006/ 087077. WD
2008/ 086857 PEFIAG62007/ 010775 -22 The reaction is carried out by net hods

whi ch are Knouo b, AR LI ARANY Slfbbd\RmBubP @IS bncdBasgacton is carried
SO verx. anpl es 0O

out in a suitable inert sultabl eI nert solvents are
hydr ocar bonsamsuats whichearareffectipe forahereasiigvesrmdl physiotgical fuectonor  xyl ene;
chl ori nated hydrocarbons, such as trichloroethylene, 1,2-dichloroethane,
carbon tetrachl oride, chlo- roformor dichloromethane; al cohols, such as

met hanol, et ARGl BRI OP Rl tg xRSO 8P e cAmBYLAG BLcdidi grgut anol ;
d\l r{téyl ecFﬁeer, 8||so e(txﬂg, tet(‘)’raﬁg/ r%

ethers, such as die propy uran (THF) or

di oxane; gl yimokntidhgosexample mixtueishfl twoeligdtersdmenn furadxayiplerin thoet hyl
et her, ethyl ene ﬂl ycol dineth et her (diglyne); ketones, such as acetone

or but anone; radigi Hds1:sdeh 134, ¥3|§cét1&)r;ri1d150,0 ar h0RYI acet alm' de or | )
a s . on ek _ CCrile . |
a!s mé;[ rr)e/\ t h?lr ”Eﬂ%g O%%){l%?d%%ﬁ%%&ﬁ&urgé o?gfetrg&'s})men@ co%c;ms. es, suc

The compound according to the invention and also the starting materials
for its preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry] , Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use may
also be made here of variahts known per se which are not mentioned here

in greater detail.

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

The starting compounds are generally known. If they are novel, however,
they can be prepared by methods known per se.

The compound according to the invention is prepared by methods as
described in WO 2006/087077.



sul fide; carboxylic acids, such as formc acid or acetic acid; nitro com

pounds, sSuGRqy %08’768%#59”“ hane or nitrobenzene; esters, S@@Q,@go(ﬁbwy; ace-
tate, or mXxtures the said solvents. The solvent is particularly

preferably, for exanple, tetrahydr ofura%2 Dependi ng on the conditions used,
the reaction tine is between a few m nutes and 14 days, the reaction
tenperature is between about -30 and 1400, nornally between -10 and 1300,

e B R s R
cl eavage of gKill&d [icthe drer exanpl e a net hyl et her, |s carr| ed out in a
sui tabl e sol vent, as indicated above, preferably by addition of boron tri-

bromi de. TheTheaeaction iscapied pulinag swtqhiemerhb@lyee rried out in

di chl th t 500,

nor el |y bet eambins of A1if35le Mes! SRS e Py g RhBEh a0t s T3, 2boue 0. wo
2008/ 086857 B’&Tél@ﬁﬁp&?{emﬂgﬂz@ne &ﬁugﬁ@oP%@ﬁé‘%léﬁﬁ&éQ'Wﬁrdﬁrb% i nvention

can furthernore be obtained by |iberating themfromfunctional derivatives
t her eof by salu&l'baymmlonoatmdﬂne ci2- dlldﬂommane,(samomietmh}wdeogblﬁoI ysis.

Pr ef d f h I th
whi ch cont i foreip L ERSIRTOREhR B ik Rea iy S Btk BFP° IRPd . ol ena
of one or MR HLFBPAAGINA- &Lﬂﬁﬁ&rorhéﬁfﬁ?ﬁﬁﬁoigémé% s&heisedlé effeggse which

carry an am no- protectlng group instead of an H atom bonded to an N atom
for exanple dﬂmmopyiledlherctetfmdmfuraméﬂﬂla}mudilaxar,le lglyccd@rﬂn@rsnsmh asHR group

(in WmchR‘ ot es, an am no- tectln roup, for exa CB2)
i nst ead of oW Moh ameltuh oE MancRiM Rl P B ed dimetying
material s mé%r?@bfy%@, ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromé%hane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

The solvent is particularly preferably, for example, tetrahydrofuran.

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°.

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.

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°.



h{/droxyl -protecting gr‘bup in‘st‘ead of the H atorh of .an hydroxyl group, for
exanple th i conformto the fornula I, but contai : nyl
group (in %&ﬁ&ﬁ&ﬁ%gﬁénot es an hydroxyl-protecting A;gr‘oupipe?rﬂ%g(eﬁgl@@%an

hydr oxyphenyl group. It is also possiblZ3for a plurality of - identical or
different - protected am no and/or hydroxyl groups to be present in the
nol ecul e of the starting mate- rial. If the protecting groups present are

di fferent from one another, the can in._many (];as_es be cl eaved of f

sel ective|y.Th%om%ndaaﬁ%dlBgi@H&irwsntj%ean WENErMRAR DEORIBINSARY t er ns and
| at ; T ; N . : :

or oup. agar neiBetdfie i fpitchaPderlaliyeRiRe BoF by Bohich Rl Barie, AT O

desired chentar hzdiolygigcﬁribyrhymagm;;\sigarri ed out el sewhere in the nol ecul e.
Typi cal of such groups are, in particular, unsubstituted or substituted

acyl, aryl, aralkoxynethyl or aral kyl groups. Since the am no-protecting

groups are . . | I L.: ' e ce), their
type and si Egéfgﬁg&ﬁé@ﬁé%?@ﬁ? rﬁ‘}dq.‘%ﬁﬁgﬁ?l%ﬁm!ﬂgeeg}%&sg8?&@1‘6%@ given to
those havi nghith2dntaif dwfets',a@hamg ﬁfﬁ%cté@éhﬂrﬁb ahémi-hylihﬁg\ gfoupsaay! group”
is to be WD 2008/ 086857 PCT/ EP2007/ 010775 -24 understood I'n the broadest
sense ij n conﬁgla_ﬂiczgrotr@i anor?frge@tsmno q@dwd?siroxw g_rwntﬂ, @d@fgr%tdyrthcgﬁ%upsl .
erive rom al pphatic, araliphatjc. aromatjc or.. [ QC c, carboxylic
a0l ds or  sul WBIEEERRD) &t ahtierPotRblde oRH tca e B SRREc B4

ar yl oxycar boRyatosy) foresSrihplal thys@WRicHOENTBIM 99 Yhe SrAIRS |, Dut@Bhtdth @h Of such
acyl groups are al'kanoyl, such as acetyl, propionyl and butyr- yl:

ar al kanoyl , NURI gasupliembick & denotes@an amineprasctgngropp, forexaople; aryl -

oxyal kanoyl , h OA;, al kox rbonyl , such as nethoxycarbonyl,
et hoxycar bon?b,té:?f gwﬂ'ﬁt@ﬂq’ B?Bét %%é/z‘lpbonyl , BOC and 2-i odoet hoxy-
car bonyl ; aral koxycarbonyl, such as CBZ ("carbobenzoxy"), 4-nethoxy-

benzyl oxycar bonyl and FMOC, and aryl sul fonyl, such as Mr, Pbf or Pnt.
Preference is furthermore given to starting materials which carry a

hydroxyl-protecting group instead of the H atom of an hydroxyl group, for
example those which conform to the formula |, but contain an R"O-phenyl
group (in which R" denotes an hydroxyl-protecting group) instead of an
hydroxypheny! group. |

It is also possible for a plurality of — identical or different —'protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.

The term “amino-protecting group” is known in general terms and relates to
groups\ivhich 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,
aralkoxymethyl or aralky! 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



Preferred am no-protecting groups are BOC and Mr, furtherrmre CBZ, Fnoc,

benzyl and geebhydosessre term "hydroxyl ;protecting group” pcg/gphé@ihFes known in
general terns 3re | ates to groups iﬁ?.h are suitable for protecting a

hydr oxyl group agal nst chem cal reacti but are easy to renove after the
desired chemcal reaction has been carri ed out - el sewhere in the nol ecul e.
Typi cal of such groups are the above-nentioned unsubstituted or substituted
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renmoved agajtdafided aéy1Yroéess demvedfoicallphatis Caraliphatic, eemiatieorsequence;
preference is given to groups having 1-20, in partlcular 1-10, carbon

atons. Exanpheferoeyclia garngylic pﬁ@ﬁeﬁft&uﬁgn@raﬂﬂﬁs ande n pattislas) alkoxyenzy| |

D1t 1 obenZ ol onfl, SRIBASPR B s B ko RSB Yo B oYt and
in the form ples drlaeioh depr grobips e eMapiog . STIOR RUTAYINGrRRA dnBbike- € he

i nvention is I i berated fromits functidnal derivatives - "dependi ng on the
protecting gyloaralkanayl, suohrasewlamwlaceisslu Aoyl ssuabras benziy| andvallit aggousl y
usi ng TFA or _perchl ori c Ci dpg%\“t al so usin er s norgam c acids,

such as hydr SORIGNYRY @thxgcgr o&myp SEF#’@ﬁdn%ﬁ‘@ E’Hylboxyl i C

acids, such agg 0 | |
PCT/ EP2007/ 0107%&%9@{/%%%% tﬁ%rﬁgﬂdé’t s&@gﬁsﬂe&n %@?rﬁggﬁéﬁﬁﬁom c acid.

The pr esencecarboayl; asalkoxycartzonyil,retich aCBEnd' carbobeemﬂyr)M rtmethow— not al ways
Car boxyl ¢ aBPRGIOYGRIP! 280 ENECaand. arsbeas. SHRHALER, S5t SR ARG ur an or
g: g)r(\??)rGOngtmhgﬁe;ferréﬂ%ﬁ\@rar%%tmggo&ﬁoho?owgﬁ@ ggeﬂ@?%@%sgt hanol or
i sopr opanol , Favod, bahzyl anblacetyiur es of the above- rrent i oned solvents are
furthermore suitable. TFA is

The term “hydroxyl-protecting group” is likewise known in general terms

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

against chemical reactions, but are easy to remove after the desired

chemica‘l reaction has been carriéd dﬁt elsewhere in the molecule. Typical

of such groups are the above-mentioned unsubstituted or substituted aryl,

aralkyl or acyl groups, furthermore also alkyl groups. The nature and size

of the hydroxyl-protecting groups are not crucial since they are removed

again after the desired chemical reaction or reaction sequence; preference

is given to groups having 1-20, in particular 1-10, carbon atoms. Examples

of hydroxyl-protecting groups are, inter alia, benzyl, p-nitrobenzoyl,

p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and tert-butyl are

parﬂculafly preferred. COOH groups are preferably protected in the fofm of

their tert-butyl esters.

The compound according to the invention is liberated from its functional
derivatives — 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 hydrochloryic acid or sulfuric acid,

strong organic carboxylic acids, such as trichloroacetic acid, or sulfonic



preferably used in excess without addition of a further solvent, and per-

chloric aciggirgodisgdser abl y used in the formof a m xturecefepag@loi7ci d and
70% perchloric acid in the ratio 9:1. The reaction tenperatures for the

cl eavage are advant ageously between abot?®~0 and. about 50, preferably
between 15 and 30 (roomtenperature). The BOC, OBut, Pbf, Pnc and Mr groups
can, for exanple, preferably be cleaved off using TFA in dichloronmethane or

bo. 1 eavad it are s Retibne o pLPUIG RIRIENE At itk pRREH Bl DLOHP o2
di et hyl am nea@ditiopalieért @ohent I3 pddsitsie, Bat-id Aot BivaiyeaidoegsgroSuitabl ch can be

renoved hydrogenolytically (for exanple CBZ or benzyl) can be cl|leaved off,
for exanpl e, ingit salventsarne preferably arganigdar example ¢arbawdicacids, suchtas yst (for

cupport, suchta TifuefRhe stith atdfanydRgBAn tiotng SIS TRHRL atea”
above, in paDMFQLHa%[%?Fﬁé%éI% Ay araafbor®, 608K a8 . dictidEméthafB! futhermere et hanol ,

or am des, such as e hydrogenolysis is generally carried out at
t enper at ur esalsetaleaholsitstich a5 methared, ethanolmrdsepropenokandavatebddix- 1 and 200

bar, preferapl 20-30 and 1-10. bar  Hyd Lysi s of z
Succeeds ve Tirds B e aRReEmepliodod sSvenis B B AR SHEDSr TR g ammoni um

formate (inspeacradly e PO8Ress WitHdtt GdbfioRRifARphePYbivaht, pa3tker- VO
2008/ 086857 PCT/ EPZ007/ 010775 -26 Pharnaceutical salts and other forns The

sai d conpounchladc acid ingreferalbly usadénthefororof denixtsies of acéticadidraid non- sal t
form On the her nd, the present. | nvention also enco ses the use of
Lo o comour i PeinBRAG add i Redaing: hatLteaRheT S RPEEIs O 038 ( & i o
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between 15 and 30° (room temperature).

The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichioromethane or using approximately 3 to 5N
HC! in dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°.

Protecting groups which can be removed hydrogenolytically (for example
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
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
bar. Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to
10% Pd/C in methanol or using ammonium formate (instead of hydrogen)
on Pd/C in methanol/DMF at 20-30°.
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t he conpound according to the invention are for the nost part prepared by
conventi on A suitable salt .can be fornmed by pe com
pound V\ntha\g swi{mg?%e base to give the correspondi ng base %Wfol(i)&rﬁssalt
Such bases are, for exanple, alkali met?f-hydroxides, including potassium
hydr oxi de, sodi um hydroxi de and |ithi um hydroxi de; al kaline earth netal

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

al koxi des, f et oxi de and sodi um propoxi de; and vari ous
organic bas ETAON$ anol ani ne and N- net hyl - gl ut am ne.
The al um ni U'Fhé%bhscc%pbﬂﬁd QQMH@toﬁ‘lﬁé%%rﬁ%rﬁéﬁﬁ b& usBY ¢ its Fih@nné-e

| i kewi se included. Acid-addition salts can also be forned by treat- ing the
compound Wi t$a|bfmn’m§beﬂte other tnaadcté\ptmbsentdngemtm alsd enconym@sses thei ds, for

le hyd alid h h d b d
o gen T ouires Of it s enBH I 1R folt B Bos Tl i A e BT Such
as sulfate, ghichatdh 66 dehvédph%hgniﬁ;talfst&@ahi&@nd ﬁm%éﬁllﬁ)ébrdsaé}?ﬂ bases

nonoar yl sul f onat es, such as et ate esul fonate and ben-
zenesul f onat by pewmhdmnrésaknmwgamthe ant Ebamnmbmﬂma&;spm&ptaglessaltfsrmla@f eof ,
such as acet e trifluoroacet artrate I nat e, trate
b soate. B saypaved SeSEglodhs idvarion aredor ik Giost bt prepared By

phar maceuti c C I ccording
to the i nven?%%"“?’ﬁ%ﬁ“%ﬂ“ﬁﬁé‘ﬁ 52 @R fof8d Ll TeaEMpfHerAC

argi nat e, aspeundcvith d)etmtatﬂ@base tcbgweethemmlrrfespanélngtlmyel-aadchmon balsl;ul fate,
bisulfite, brom de, butyrate, orate gp r{;ﬁﬁi capr | at e,
chi or i de, ' chPHFBEAREBAIS for eXamR ‘@}ldﬁ% hv Iag pafasstiBnat e,
di hydr ogenphﬁgd}g zé)@& f ff onat e,
fumar at e gf}d%f ggalypfgic]ﬁr%ﬁ% aC| Lﬁiﬁ%gﬁ dtjé}odj}g me%#?‘ﬁﬂ Z)%t anoat e,

gl uconat e, ghydraries, such asbanpholWamele drfemauom hwdrexudleemksmnﬁaae
hept anoat e, hexanoat e, WO 2008/ 086857 PCT/ EP2007/ 010775 -27 hi ppurate,
hydr ochl or i dalkoxidas olor examwle potassiusarthoxide ayd sediuan REgraxide; and

various organic bases, such as piperidine, diethanolamine and N-methyl-

glutamine. The aluminium salts of the compound according to the inven-
tion are likewise included. Acid-addition salts can also be formed by treat-
ing the compound with pharmacéutically acceptable organic and inorganic
acids, for example hydrogen halides, such as hydrogen chloride, hydrogen
bromide or hydrogen iodide, 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 ben-
zenesulfonate, and other organic acids and corresponding salts thereof,
such as acetate, trifluoroacetate, tartrate, maleate, succinate, citrate, ben-
zoate, salicylate, ascorbate and the like. Accordingly, pharmaceutically
acceptable acid-addition salts of the compound according to the invention
include the following: acetate, adipate, alginate, arginate, aspartate, ben-
zoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide, butyrate,
camphorate, camphorsulfonate, caprylate, chloride, chlorobenzoate,
citrate, cyclopentanepropionate, digluconate, dihydrogenphosphate, di-
nitrobenzoate, dodecylsuifate, ethanesulfonate, fumarate, galacterate
(from mucic acid), galacturonate, glucoheptanoate, gluconate, glutamate,

glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate,



sul fonate, iodide, isethionate, isobutyrate, |actate, |actobionate, malate,
mal eat e, ndel at e, netaphosphat e, nethanesul%e 8007/010775
nethylbenzoa@e noﬁ%ﬁydrogenphosphate 2- napht hal enesul oﬁgre ni coti nat e,
nitrate, oxal ate, ol eate, pal npate, [KKRZnate, persul fate, phenyl- acetate,
3- phenyl pr opi onat e, phosphat e, phosphonate, phthalate, but this does not
represent a restriction. Furthernore, the base salts of the conmpound

ding to th |
FonC 115, b, it RRan el i R o ML oS
pot assi um Sﬁﬂfdﬂﬁté‘rlgdiﬁb”%etrﬁéhét% |sl€ibht)1rﬁie'5 ldctateOtactoBisnaRd nidlateepr esent  a
restriction. O the above nmen- tlone sal ts, preference IS glven to

amoni unm t hmalgdie] malmtade, mahdelate)-melhaphnaphiatpomrsamﬂﬁulfanatet he al kal i ne
earth netal salts cal ciumand S he c ound accordi ng
to the mven'?‘iemﬁ@\ﬂ‘wt%r@oaghwgg%&? %P:H%%Zi &Jh@ e&gspﬁnﬁ ®ept abl e
organi ¢ non a ep Rl prtiary
am nes, subs‘b??gﬁaet Q}ﬁrﬁ%‘ﬁ%s@*ﬁg OI%?IFléclspag%r?gfén Mn y gccuryel ?mn}jbst ituted
am nes, cycl acetatd, 3ephersyisropasiate, prmspmté)qﬂr@sphoaabenphtrfadnteebahmise

argi nine, betaine, caffeine, chloropro- caine, choline,

N, N - di benzy %%Qpbm%ﬁﬂ r?ere@H@ﬁ'Qﬁt hi ne), dicyclohexyl- am ne,

di et hanol am ne, di et hyl am ne, 2-diethyl am noet hanol, 2-di nethyl -

am noet hanol , et hanol am ne, ethyl enedi am ne, N-ethyl norpholine, N-ethyl-

pi peri di ne, Bunhermmasre, the bases saitshef thblcximpbm&:i ad:r;cidmigatmthe invedipnopy| -
am ne, lidocaine, |lysine, nmeglumne, N-neth gl ucam ne, norpholi ne,
pi perazi ne, 'ﬁpb@reuaiummuwawﬁpﬁ@m &lgidm, EPBB% H@n(IHhﬁr%’é@ WD or ni ne,

tri et hanol a t 0 tris-
(hyar oxy et nyRoRebhyF aéaReE hERbs ST Potir LR HRR AR 2RE, 1,
represent a s&ifs, bu€thi®s nditiatehaedasrdpreent dirsstriction. fef thevabdveomenf t he
present i nvention which cont ai n basic nltrogen contalnlng groups can be

quat er ni sed liRnatysaltfe Preferencenisgiverdp ammaniym; the alkaki metal saltssml e met hyl
ethyl, i SOpr(?iBm aﬁ@%oifsrs um, and the alkaline earth metal salts calcium and mag-

nesium. Salts of the corﬁbodhd according to the invention which are de-

rived from pharmaceutically aécéptable organic non-toxic bases include
salts of primary, secondary and tertiary amines, substituted amines, also
including naturally occurring substituted amines, cyclic amines, and basic
ion exchanger resins, for example arginine, betaine, caffeine, chloropro-
caine, choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexyl-
amine, diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethyl-
aminoethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethyl-
piperidine, glucamine, glucosamine, histidine, hydrabamine, isopropyl-
amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

The compound according to the invention of the present invention which
contain basic nitrogen-containing groups can be quaternised using agents

such as (C¢-Cy)alkyl halides, for example methyl, ethyl, isopropyl and tert-



WO 2008/ 086857 PCT/ EP2007/ 010775 -28 butyl chloride, brom de and i odi de;

di (G - C4) al\gwlag %Mjsg%ges, for exanple .dinethyl, diethyl papgpdsaiaydr7sul fate;
(€, o-C18) al kyl I'1de for exanple de%ﬁv~| dodecyl | auryl, myristyl and
d a

stearyl chloride, brom de and i odide; ryl (G, - CA)aIkyI hal i des, for
exanpl e benzyl chloride and phenethyl brom de. Both water- and oil-soluble
conpounds according to the I nvention can be prepared using such salts. The

above: ment | ofse) BNRLAE GHISE ndhde I EN M GEEetbi ek acetate

trifluoroace gI uconat e em’'succi - nate,

hi ppur ate, hyigietail dreltl@bﬂ,anHMémlyr aulfade; (G543 flatyhalidemideddmpleme- gl um ne,
nitrate, oleate, phosphonate, pivaiate, sodium phosphate, stea- rate,

sul fate, sul de@Aldedacyldauryhmyristd andrsteae ahl@rldeobsqnad@ anddodidgiret h- ani ne,

of the compotihBERPRINE B4R R Jorelf et osplise 2 Bpeflefili ng the
free be fornpionigecBBtpwhtat ARd BilseiUble c8MpourlBditoRing fethésipvertbraci d,
causing the formation of the salt in a conven- tional manner. The free base

can be regeneambedreparediusingiguemealtsal t form into contact with a base and
i solating the free base in a conventional man- ner. The free base forns
differ in a certain respect fromthe corresponding salt forns thereof with

respect to Cepé %va@Jﬂb{érhthﬂ‘JedpdrPé?ﬁfécbﬁﬁcal%ﬂQ vﬂﬁcﬁ‘é?é'préférlréwnélﬂdém' ar
solvents; for the purposes of the invention, however, the salts otherw se

correspond t acetate, ﬁl’@fmmoac:etetef rbeeyla&e:ltratenﬁlmalatecglucamta'emmm!@dk t he
phar maceutical |y, acce e n sajts of. th (0] nd _accordi ng
to the i nven@?tﬁnhﬁ)rpé' t@r H)é%%ﬁf‘wd ﬁ)ﬁ‘%@ 54% f?@gh'ongf}cﬂ‘%{gei%ﬁam netal s
and al kalin I re sodi um
pot assi um ﬁ%fgﬂﬁ'@? uﬁmmgﬁd %(I:ééf c?%'?}%?’??’é‘? r 3’2‘?""‘% §g(rj]|:h@{ gﬁngsr%fétg’r %teé

N, N' - di benzylme t'@dliarhsacbwlfmsahnylaibl tartnateod:hibnm,latehtdsvka,te add étdmaetbl ani ne,

et hyl enedi am n | ucam ne and procai ne,
y e ne, bum?hls Is not lﬂtended to represe?\t a restriction.

The acid-addition salts of the compound according tb the invention are
prepared by bringing the free base form into contact with a sufficient
amount of the desired acid, causing the formation of the salt in a conven-
tional 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 man-
ner. The free base forms differ in a certain respect from the corresponding
salt forms thereof with respect to ceﬁain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compound according to the invention are formed with metals or amines,
such as alkali metals and alkaline earth metals or organic amines. Pre-
ferred metals are sodium, potassium, magnesium and calcium. Preferred
organic amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline,

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



WO 2008/ 086857 PCT/ EP2007/ 010775 -.29 The base-addition salts are prepared

by bringi ngwhhgeddsgsaci d forminto .icontact with a sufbigipsoratpysnt of the
desired base, causing the formation of_the salt in a conventional nanner.

The free acid can be regenerated by b7291gi ng the salt forminto contact
with an acid and isolating the free acid in a conventional manner. The free
acid forns differ in a certain respect from the corresponding salt forns

t hereof wit t.tQ. ce i ' = art ] J .solubility in
pol ar _sol ven! 86 SRS ol i B e TEBRRR pRbAIGihe Fer I BATIRE 21 o

ot her wi se cogdraapoREh besuffisiefteshoant ofthbrReiradithsel eauging fies famatidht h regard
to that stated above, it can be seen that the expression "pharnmaceutically

accept abl e s@f the salt inreconuensinnalbvanaet iThe free aaklesan be reganeratedday i ve

form ot one Bigind WE ol foinfirgE EBRIAH WA S6ifartlisoBfing i FER A I r oved
phar macoki nejicenPeRRAT] . THe iRBtdcie 1A @iferlH a eORBAYRAped fidint he free

formof the active ingredient or any other salt formof the " active

i ngredi ent ukhedcarrgdpoadingT$adt fonasrtheraof wath regpeacidopentaire pbysicalfmopr  of t he
active ingredient can als rovide this active ingredient for the first
e i thoa Ses: sitThAs sRLLHRY Keboiar BpEsaR: J5iihe Srmosen of teimYElve car i or
and can_eventdiaug e Sthe! éé‘Pts'diFréNﬁé@@oﬁ@s;S&?d %rerr%gﬁéatmréé afid this
active ingredient wth respect to Its therapeutic efficacy in the body. The
i nventi on f uformerthereofr el ates to the use of the conpound according to the

i nvention and/or physiologically acceptable salts thereof for the prepa-
ration of a medi canent (pharmaceutical composition), in particular by non-

Chom b s tkeobisto 2 A8 gBegeL i Behehrrel 9 ssags [ o1 e
adj uvant and,phafmdesutieally doceptaiiie salt' inheiprésenieoconectireisftakemés acti ve

' ngredi ents. mean an active ingredient which comprises a compound according to the
invention in the form of one of its salts, in particular if this salt form imparts
improved pharmacokinetic‘proper’ties 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 ingredient can also provide this active ingredient for the first
time with a desired pharmacokinetigproperty which it did not have earlier
and can even have a positive lnfluence dn the pharmacodynamics of this

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

The invention furthermore relates to the use of the compound according to
the invention and/or physiologically acceptable salts thereof for the prepa-
ration of a medicament (pharmaceutical composition), in particular by non-
chemical methods. They can be converted into a suitable dosage form
here together with ét least one solid, liquid and/or semi-liquid excipient or
adjuvant and, if desired, in combination with one or more further active

ingredients.

The invention furthermore relates to medicaments comprising 5-[4-(2-
methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-N-methyl-N-



The invention furthernore relates to nmedi canents conprising 5-[4-(2-

met hyl phenywyp28edigdssoxy-4H 1, 2, 4-trisazol -5-yl ]-2, 4-d i pyd/press et hyl - N
WD 2008/ 086857 PCT/ EP2007/ 010775 * -30 bytyl benzam de and/ or pharnmaceutically
usabl e derivatives, salts, sol- vates, tautoners and stereoi soners thereof,

I ncluding mxtures thereof in all ratios, and optionally excipients and/or
adj uvants. Pharmaceutical fornulations can be adm nistered in the form of

dosage uni t g,y ARAP5HhE BHedet &6 510 P4y Rl e@cddise shpar edi ent  per
dosage unit. léfgdcﬂzﬂt?(hlaiaun‘??écaﬁ)r%g%pﬁgge?ﬁégopqgggnpﬁv Ol.? ny t(’)SB g, pref-
erably 1 ng vateg0@ubgmersand stdreoisgmers tharadf, yndudigg noixtLoes thgreof ina com
pound accordip toth invenﬁionh de endin?ﬁan t he di sease condition

treated, the? liasa 28 %H{‘ﬁ%ﬁ‘%ﬂ?iﬁa %Mo Juygats. yei ght and condition of
the patient, Pﬂérrﬂ\jﬁ@étﬁﬁ:%?fgrhﬁﬁétﬁn%rég“ 5’% 'aeﬁﬁnig%ﬁe@?n iMonSdfididgen the form
t's which conp e

of dosage uni C rise a predetermned anount of active” ingredient
per dosage uonits wRichf @mprisela prgdetenninedaaimuliat ofcactiveriegredisht penhi ch
conprise a daily dose or part-dose, as_ indicated abgve, or a corres- ponding
fraction t hef@¥AgepnihSuRh 2 WBitiGagremriite, feiexatapleoPe MaHarhackie’- ti cal

formul ati ons [ : 1N i 1S
general ly kn(e)'\%mfbly} E rﬁ%@gﬁgmégﬁﬁgﬁ?érﬁ%e@%gn@%gﬂgjﬁlﬁgiﬁg%grarcrg?@f| ons can
be adapted fpourdateodingio the inventdny deperdingbrsthiet didéaseredrdigon f or exanpl e
by oral (includingtbuccal or sublin- gual rectal, nasal, topica

H

(i nc: ug@ ng biiegled, thamethes.af a@m"ﬂﬂaﬁwﬁtbe, age,aupiaht and Cﬁaﬁﬂi@'ﬁﬂg’{fal
et hods.  Sucter SRR oA AHEA o ol s B R BE A iR BIGE L o 1 the

phar maceut i cRIrmaoft ddragef iitseriaisRlcompiizetd pidtetémsined@nmotthtiof@icede ent with
t he excipient(s) or adjuvant(s). Pharmaceutical fornulations adapted for

oral adm ni singsgdient perrdasagedinih Preferededpsageswitioamelailionsaredoese as, for
exanpl e, Cap\ﬁlchﬂsco%pﬁs%bg %%Tcly;/ dB8&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.

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),
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).

Pharmaceutical formulations adapted for oral administration can be admin-
istered as separate units, such as, for example, capsules or tablets; pow-
ders or granules; solutions or suspensions in agueous or non-aqueous lig-
uids; edible foams or foam foods; or oil-in-water liquid emulsions or water-

in-oil liquid emulsions.



ders or granul es; solutions or suspensions in agueous or non-aqueous |ig-

ui ds; edi bl\gohodigeessy foam foods; or -oild-in-water |iqui dcefmphezANE79r water -
in-oil liquid enmulsions. WO 2008/ 086857 ,{DCT/ EP2007/ 010775 -31 Thus, for

exanple, in the case of oral adm ni stratton in the formof a tablet or
capsul e, the active-ingredi ent conponent can be conbined with an oral,
non-toxi c and pharnaceutically acceptable inert excipient, such as, for

exanpl e, et hfﬁ@é,’fo%%&rﬁé@r in i ﬁ%ﬁei@f%&rgdmiﬁﬁ&raﬁmet% fBfrfi o?{aetgmﬁ[eﬁdaby

comi nuti ng e '‘conpoun 0as ne size and m XIng

phar maceut i cat capstilgithotactivengratiett compodient tan bawontined with @sordlor
exanpl e, an edible carbohydrate, such as, for exanple, starch or mannitol.
A flavour, pReReXiaand@hagmapevtically aseaptaple eyt exairiant sush asy Eyent .
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for exanpl e, cometihiting Sieedsiapound © & sakbble firdl Size BREMBIXINGT ®ithar at e, cal -
cium stearate or polyethylene glycol in solid form can be added to the

powder mi xt upkanrdesudicahexdipient emoiieutadiin @, similar giamnegrsveh as, feol ubi | i ser,
such as, for_exanpl agar.- agar | ci. um carpbonate or sodium carbonate, may
cow 56 be STAIDER AnsriBe B yatee sUFh 58 BF Rafe S8 R ARARIE. ren
after the capgiaveunPreSaativeispersantdlitl #Y@may fkedfsd bePprésentecessary,

sui table binders, lubricants and disin- tegrants as well as dyes can

| i kewi se be incorporated into the mixture. Suitable binders include starch,
gel atine, natural, sugars, ,such as, far ex- anple | ucose or_ beta-| actose,
dveot ener s nedBoyieS AegrouitEthy Biapating 3 ot mietie o des et ASE T o
exanpl e, aCa&rhdifillihp%%B@Btdélﬁfnesé}iﬁllﬁrfhéﬂewith. @idantCandrIbHEBhRY kaeh! ul ose,
pol yet hyl ene gl ycol', waxes, and the like. The |lubricants used in these
dosage f or nsas,rfof exampte]ihighlpdispeese siicic acid, daleamagessivay stesirate, sakear at e,

sodi um benzoah% stseg(rjailtg %]r%%%}e?}%ﬁénes (Q);Fyic%mn solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, ag‘ér-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.

In addition, if désired 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-
ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethyiceliulose, 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
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is

prepared by mixing the compound comminuted in a suitable manner with a



chloride and the like. The disintegrants include, w thout being restricted

thereto, stwpehesosedshy! cel I ul ose, agar,: bentonite, xant paf/rpusang 4 he |ike.
The tablets are formul ated by, for exag)i e, preparing a powder m xture,

granul ating or dry-pressing the m xture;<adding a lubricant and a disinteg-
rant and pressing the entire mxture to give tablets. A powder m xture is
prepared by m xi ng the conpound comm nuted in a suitable manner with a WO

2008/ 086857 ACRC R [ ; QI above,
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an al gi nat e, agifbaéxavaply, cardoxynmethylceljuiose,iafoalginate gedstirieior polyvieylr dant
such as, for exa%e, paraffin, an ab- sorption accelerator, such as, for
exanpl e, a geMfeideneyadhissolutigiredardant, sieh sy &l exapRlR. B%Eaftﬁfbrafbﬁﬁ’npl e,
bentonite, k ks r.~gdi [ 0 T ] be

granul at ed b%\%\’gp?%ﬁggliefa\%)fﬁ%%n er ,a?g%lghgkg?é(}ﬂgfy %E)(Igt%ﬁ:agc?rcagd;rup, starch

paste, acadi absarbehBgachassfirxanipie dertohitellietin opdicaitiynephosptateal s and
pressing it through a sieve. As an alternative to_ granulation, the powder
m xture can beepawdenmixigre aan He granuigtethbyweatting §wihng bindepssugh @n- uni f or m

by nad 1 on 0 SXrte bl staleRy e A muchife B 2BitkRs of Seope ' O ger
to prevent sgi sdlymer neatbhglstae T@r&asgm t thgough b &seve. ecan Hitginativeto m xture is
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then pressed to ?lve tabl ets. The conpound according to the invention can
al so be conbdigad

ationhthe pewder mixtiiggcamee run gxeugh entablatingimashipeessed

ary- pr evst nar B bARs el ity S0 fkcats, thPlen BhABIORR PR o1 i ng o
a shell ac sephé geadA¥Stan dellaBEatell by HRTiticH oPSIeYAB aciPaedtbalate 88N, @ gl 0ss

| ayer of wax may be present. Dyes can be added to these coatings in order
to be abl e tialaior minerat dihineonder taeprevent sticking taitiesigblal gasting n@wds.| i qui ds,

Puch a0 o TS TR Sta MDA 1B SHE R U8 e 80 i Pored 1 e
according to the invention can also be combined with a free-flowing inert
excipient and then presséd directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing Iay%’ér, “aihl‘ayer of sugar or polymer material
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-
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 aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the corhpouhd in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.



speci fied anmount of the conpounds.. Syrups can be prepared by dissolving the

conpound i RygRoRfdeRys solution with-a:suitable flavour pcypiph@@ldérs are
prepared using a non-toxic al coholic vehicle. Suspensions can be for-

mul at ed by di spersion of the conpound'ﬂ¥3a non-toxi c vehicle. Solubilisers
and emul sifiers, such as, for exanple, ethoxylated isostearyl alcohols and
pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives, such as,
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adm nistration can, if desired, be en- capsulated in mcrocapsul es. The
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or retarded, - . oat | i ticulate
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I nventi on ang{eor pharnaceutically usable derivatives, salts, solvates,
taut omers and stereoi soners thereof, including mxtures thereof in all

ratios, and optionally excipients and/or adjuvants and salts, solvates and
physi ol ogi cally functignal derivatives thereof,can _also be , adm nistered in
Pho tormot  ThesoBe a fepelga & ins EVebiich ot Bliariaiduiiad WEnlle

uni lanmel lar yepiives, sdiR; 96lvefdsd, lbhdis ¥Agistéredistntersthéleof | insmb Ingy

vesi cl es. Liposones can be formed from various phospholipids, such as, for
exanpl e, chombgdurasdherenf émall Iratins) @andropiicnapy excigigntshandios adjuvanes conpound
according to_the jnvention and.the salts, solvates .and siglogically
Fnctonal @i satfelaRe pafPryaRIialifuiBinrt) BRai fas PR Ba onal

anti bodi es agishHél ydrditidterdy ih'tﬁé?rortn?oWb&ébrh@%eﬁ@éfg%g@fén@'sQrch%,(?ér are
coupl ed. The conpounds can al so be coupled to solublé poly- ners as targeted
medi canent cexamples smaliamilpoieflaevesioley, Engs opiarmellgrolesidles hpg mnaltii done,

pyran copol ylranranre’llapgclagi@ég.r El)%ggr?%él Crg%t t;]é:1 ?c;[%{eaclnrgr%-various phospholipids,

such as, for example, cholesterol, stearylamine or phosphatidylcholines.

The compound according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using
monoclonal antibodies as individual carriers to which the compound mole-
cules are coupled. The compounds can also be coupled to soluble poly-
mers as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, 'polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-
lysine, substituted by palmitoy! radicals. The compounds may furthermore
be coupled to a class of biodegradable polymers which are suitable for
achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or

amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with

the epidermis of the recipient. Thus, for example, the active ingredient can



phenol , pol yhydroxyet hyl aspart ani dophenol or pol yet hyl ene oxi de poly-

| ysine, subgbibsiiResspy pal mtoyl radi¢als. The conpoundgciiyéodfoidres nore be
coupled to a class of biodegradabl e pol rs which are suitable for
achieving controlled rel ease of a nedicanent, for exanple polylactic acid,
pol y-epsi | on-caprol act one, pol yhydroxybutyric acid, polyorthoesters, poly-
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adapted for rans RISTY ati Gn e admnistere I'ndependent

pl asters forteemtsenmrmlceeﬁcaicﬂés@@rrcma(e), Xigg1epeylermi s of the recipient.
Thus, for exanple, the active ingredient can WD 2008/ 086857
PCT/ EP2007/ 010775 -34 be delivered fromthe plast er by iontophoresis, as

described in b’%;l_@ _(1986)
Phar ITB.CEUtICg. n%éun é@g%@g@?@?ﬁ%@ |caCFdlc m ni s ﬂa'?é?\%ea é for-
mul ated as Omﬂé’fédta% 0|ﬁlfn¢éﬁt§,, CIRdARC REbPETsioNHLIGIS, powides Ssolwidnst | ons,

pastes, gels, sprays, aerosols or oils. For the treatnent of the eye or

ot her ext er npastessgele, sprays Belnpois OrrmJSh and skin, the fornulations are
preferably applied as topical ointnment or cream In the case of fornul ation
to give an ointnent, the active ingredient can be enployed either with a

paraf fini ¢ OF oPtHR@smiEN Of Bleefd BRBIHRA Etemndl ﬁé%ru@afdr\/é%da)‘nplé gogtht i ve
i ngredi ent can be fornulated to give a creamwith an oil-in-water cream

base or a wa@Rrd skin, the fommtiqnhaaremeiﬁrab,lu|appbeda|satop|@alsmatmpmte@r for topical
application to th ein I n_whi hthe act.ive redi ent
2P ssol vedtBAE o SR gate of IPTERugin i V8 an daimermt s s R e iRt Cleons
sol vent. PhaééWBé‘étnhﬁlaﬂle& eftAy \ﬁFth ‘éf‘ﬁarﬁﬁﬁﬁﬁ Gﬁiaf\/\%fteltﬁﬁ%cﬁﬁlb AeRhiadd on in the
nmouth enconpass | ozenges, pastilles and nout hwashes, Pharmaceuti cal

f or mul at i onsAlieativelyf the adtvedhgradienticanrtze formuiatad lbegama 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

in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adaﬂ;‘)ted‘ for topical application in the mouth

encompass iozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

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.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrief substance encompass activé-ingredient solutions in

water or oil.



mnistered in the formof suppositories or enemas. Pharnaceuti cal

f or mul at i ongyoadeisesssf or nasal administration in which tphg/rpearIhers
substance is a solid conprise a coarse powder having a particle size, for

exanple, in the range 20-500 mcrons, Wi ch is admnistered in the manner
in which snuff is taken, i.e. by rapid inhalation via the nasal passages
froma container containing the powder held close to the nose. Suitable
formul ations for adm nistration as nasal spray or nose drops with a liquid
as carrier substance enconpass active-ingredient solutions in water or oil.

WO 2008/ 0868BHarfdc¢étRitadrollatins adiptéth fomedrinisteaionfoy imhaktionns adapt ed
for admnistration by inhalatigon enconpass finely particul ate gust S or

fine
m sts, whi cheReempasyinely pasticulgte dusts guastypwaichicasy ke gepetated 8¥spenser s
wth aerosol g, ' Lasuf B | G f ar:qulati ons
adapted for g%réwbggé?ﬁfﬁsy elli'?' ?grﬁﬂ Sﬁa‘#ﬁggg\%’gﬁrﬁé ﬁé%%&y uggége@gg%'@s,
t anpons, crefia®rs.gel s, pastes, foans or spray formulations. Pharnmaceuti cal
formul ati ons adapted for parenteral admnistration include aqueous and

non- aqueous sterile injection solutions conprising antioxi- dants, buffers,

bact eri ost at | I I.Cl . a- ti I s rendered
I sotonic w tEﬁ?ﬁ@gg?lggc&th?ﬁ%QY@g%ﬁ%@ fmﬁhélgﬁﬁ'ﬁgmhﬁﬁ Ctahcct%eous and
non- aqueous gHMinisered apPReLASs, tifipohs "Bk affBelss astes; faafs opeprRdi a and

t hi ckeners. The formnul ations can be adm nistered in single-dose or

nul ti dose coferenulations. f or exanpl e seal ed anpoules and vials, and stored in

freeze-dried (lyophilised) state, so that only the addition of the sterile
carrier liquid, for exanple water for injection purposes, imme- diately

before use i phapfgeadical fdriustidrienadepted Fersaranteralsdfmidtatdninengeed in
accordance with the rec-
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—équeods sterile suspensions, which may comprise sus-
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-

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.

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 partiduiar type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

vours.

A therapeutically effective amount of the compound according to the

invention depends on a number of factors, including, for example, the age



| pe can be prepared fromsterile powders, granules and tablets. It goes

W t hout saywhobd)@dsss7i N addi tion to the above parti cul act/gmiReed
constituents, the fornul ations may al so3§onpri se other agents usual in the

art with respect to the particular type”of formulation; thus, for exanple,
formul ati ons which are suitable for oral adm nistration may conprise fla-
vours. A therapeutically effective amount of the conpound according to the
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fromO0.1 to e recipien er day and

particul ar|YtH6/inlvéﬁildJrY|ng‘eﬁé”rally rnaﬂhﬁeaﬁ?@mﬁobnt)m ﬂdhwiﬁgzkg?)bfb@ wei ght per
day. Thus, the_actual anount per or an adult mammal weighing 70 kg is

usual |y bet waeight®f ieirecimenhanammal penday and particsdarylypically Ml teer ed as an

exanpl e, oo am PRV TR Br bolhefoiteray” ol R 4G &5,
dose is the Féﬂﬂa y for ff 4@alt nidrNMaﬁW@l@l‘ﬁn%T?O%gS@'u%qu‘ly setweRine7 ®angf a
physi ol ogi ca functional derivative ereof can be determ ned as the

fraction of ?Hémf\@mrﬂﬁélmgum ¢An be @dnypistriad @sarcindividiepldeseReri nvent i on

Preatment  of ooy ALHERaNGTS SA%s 3P deRbs (RTaS R SX B Fan Vi her ror o
rel ates to npelirCAREBE SixF pEPAAY Saathat tHeet@$é| 9 doRePegamecandifrg-t o the

i nvention and/or pharmaceutical ly usable deri- vatives, solvates and
st er eoi soner tive parasut of arsaltuatisedvate or of e@hyﬁmi@callynfunctlonal derivative

thereof can be determined as the fraction of the effective amount of the
compound according to the invention per se. It can be assumed that simi-
lar doses are suitable for the treatment of other conditions mentioned

above.

The invention furthermore relates to medicaments comprising at least one
compound according to the invent‘ion:g‘n'd[or pharmaceutically usable deri-
vatives, solvates and stereoisomers thereof, including mixtures thereof in

all ratios, 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
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
the compounds according to the invention generally include alkylating

agents, antimetabolites; epidophyllotoxin; an antineoplastic enzyme; a



all ratios, and at |east one further nedicament active I ngredi ent. Further

medi cament |{elloyGosesgr edi ents are preferabl y chenot her apeygfiréoo7ad@nts, 1n
particular those which inhibit angi ogeng,zl s and thus inhibit the growh and

spread of tunour cells; preference is grvén here to VEG- receptor
i nhi bitors, including robozynes and anti sense which are directed to VEGF
receptors, and angiostatin and endostatin. Exanples of antineoplastic agents
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I nvention gen i'nclude al’ agents met a
epldophylIotoamwnenys_antlneoplastlc enzynme; a WD 2008/ 086857

PCT/ EP2007/ 010775 -37 topoi sonerase inhibitor; procarbazin; mtoxantron or
pl ati num coordi nati on ‘conpl exes. Antineoplastic agents are preferably
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m t onyci ns, nucfl eosi epot hi'l'one scor nol i des,

pteridines, dhihneagtingenvine®arediciiibhial mitonsyciigbiesryeins peygdtexence is given
in the said classes to, for exanple, carm no- nycin, daunorubicin,
ani nopterin, nHﬁ‘?ﬁé'ﬁﬁéx‘é@@th"W%%C@rmhd% dHeddipes ndiyrenesand ®0dai t onycin C

porflrony0|n ouracil, 5-fluorodeoxy- uridine nonophosphate,
cytar abi ne, ghgggégﬁ%dine thioguanine azat hi o- prine, adenosine,

pentostatin, Pemﬂdfﬁr(ﬂmfﬁr@ﬁdé‘@ég’béﬁﬁnthéesalﬁ |lchebisieBitO Efor eRafPles HAnPIRG-i ne,
genti t abi ne, cytosj narabi nosi podophyl | ot oxi n or podophyl | ot oxi n

derivatives, nry@ﬁh d@ynOftmlmaxammcuote@m dpetiadiexats, @p@tgpatermpmyémr@t e or
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anti neopl ast Uﬁdlﬁﬁﬁﬁbﬁoﬁﬁ@smﬁk@%y@ﬂ'abrr@%té@cgﬂeiné tHisgarime i akxthiepot hi | one
D, estranustine, carboplatin, cisplatin, oxaliplatin, cyclophospham de,

bl eonyci n, gpfiBeadgnesing, frentostaly, engthsehydiaxynanyiadarning reladikinge, t hi o-
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 frdyrh the group discormolide, epothilone
D, estramustine, carboplatin, cisplatin, oxaliplatin, cyclophosphamide,
bleomycin, gerhcitabine, ifosamide, melphalan, hexamethylmelamine, thio-
tepa, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,
CPT-11, topotecan, arabinosyicytosine, bicalutamide, flutamide, leuprolide,

pyridobenzoindole derivatives, interferons and interleukins.

Further medicament active ingredients are preferably antibiotics. Preferred
antibiotics are selected from the group
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

of the histone deacetylation inhibitors (for example suberoylanilide hydrox-



tepa, idatrexate, trinetrexate, dacarbazine, L-asparaginase, canptothecin,
CPT- 11, topwbeomnsessr abi nosyl cyt osi ne, . bi cal ut ani de, fl| eCampem7/oieenprol i de,
pyri dobenzoi ndol e derivatives, interfergns and interleukins. Further

medi cament active ingredients are preferably antibiotics. Preferred
antibiotics are selected fromthe:-group dacti nonycin, daunorubi cin,

| dar ubi cin, epirubicin, mtoxantrone, bleo- nycin, pI I canmyci n, mtomnycin.
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PCT/ EP2007J010775 WD 2008/ 086857 -38- amic acid [ SAHA]) and the tyrosine
ki nase inhibitors (for exanple ZD 1839 [I| ressa]). Further nedi canent

active i ngr eg@érsmalRaR{ctit At IhgregieRny ar@‘rﬂ@férab&nd&léﬁr@(p@ﬂ rNUCl ear

export inhibitors prevent the output of biopolynmers (for exanple RNA) from
t he cel |l nuchibilers. Nuerfeafree(nortumhlbdorSepmuemt thetautputorfdiopelgmess ot ed from t he

"hor ot ont & srampledt R ERYT iz eep i drererted iTea SXPath BRI Ex por
[ nhi bi tor's PERUGILIE S Rk p@ér@eetm "Rigtolnfeh B §4faUbGe RN Trom the

cel | nucl eus. erre ar exp | brt sel ected fromthe
group callystatin, |ept orry0| n B, ratj adone. Furt her rredl cament active

i ngredi ent ref no - sant ef erred

o uppr L UIMISTERICANEN SRV MIURIERD P IB oAby UARa EXPBRINT 79 (Wt h)
RADOO1 ( Nov I t on al so
relates to Zﬁlis)g?)s Eﬁ%%%?:é%g?@t"hﬁgltg%a@g%eﬁgpg daﬁﬁ[rlsc)f blgmg?]%g%(fg fective
amount of t rm(amplpd%lNA) foovothdi ogll huclels Preferdd noclear export inhibitors

are selected from the group callystatin, IeptomyCin B, ratjadone.

Further medicament active ingredients are preferably immunosuppres-
sants. Preferred immunosuppressants are selected from the group rapa-
mycin, CCI-779 (Wyeth), RADOC1 (Novartis), AP23573 (Ariad Pharmaceu-

ticals).

The invention also relates to a set (kit) consisting of separate packs of

(a) an effective amount of the compound according to the invention
and/or pharmaceutically usable derrvatlves solvates and stereocisom-
ers thereof, |ncIud|ng mixtures thereof in all ratios,
and

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

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

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

solved or lyophilised form.




*

and/ or pharnmaceutical ly usabl e derivatives, solvates and stereoi som ers

t her eof , i nebuolismgegat xt ures thereof in-all ratios, and p¢bEpzodrefdective
anount of a further medi canent active ifjgredient. The set conprises suitable
cont ai ners, such as boxes, individual bottles, bags or anpoules. The set
may, for exanple, conprise separate am poul es, each containing an effective
anmount of a conpound according.to the invention and/or pharmaceutically
usabl e derivatives, solvates and stereoisonmers thereof, including mxtures
thereof in all ratios,.and an effective anount of a further nedi cament
active ingredient in dis- solved or |yophilised form WD) 2008/ 086857

PCT/ EP2007/ QUSE75 -39- USE The present conpound is suitable as

phar maceuti cal active ingredient for manmmals, in particular for humans, in

the treatne of diseases in which k HSP9 | ays role. The invention thus
ol at es t ot o6 RS campaus mstighiBra IRy irahariive ingrediBnt For

41,2, 4-tri r‘?ﬁ%ﬁ%mérsy rfp%*(tjiéulgk P AR AR b abh &N o disEid i Svhiémd

phar maceuti cally usabl'e derivatives, solvates and stereol sonmers thereof,

i ncl udi ng mHSEPO8playeaeole.in all ratios, for the preparation of a

medi cament  for the treatnent of diseases in which the inhibition,
regul ati on and/ or nodul ati on of HSP90 plays a role. The present invention

enconpasses : : -4 A2 | u-3._ a_ .
roxy-4H1, 23@#@?3%&% félét%iqglttﬁ%gg?gj%g [yhénglgmlgwwl)u% ngreOXXza md e
and phar maceditfiiGal4-yiaasie$lyl-2i4ditwalroxe Al-meth-N-batyibehzahedecarxber s

t hereof, including m xtures thereof in all ratios, for the preparation of a
medi cament  fRhamMaceuticalinesable defivatiigs, aplyatescand stereeisamsretharsel- sarcomm,

nyxosar come, ok i AARAK BRI (BT TO SR TSR folHkHEBRItion YT a medicament

for the treatment of diseases in which the inhibition, regulation and/or

modulation of HSP90 plays a role.

The present invention ehcompasses the use of 5-[4-(2-methylphenyl)-3-
hydroxy-4H-1,2,4-triazol-5-yl]-2,4-dihydroxy-N-methyl-N-butylbenzamide
and pharmaceutically usable derivatives; solvates and stereoisomers
thereof, including mixtures thereof in all ratios, for the preparation of a
medicament for the treatment of tumour diseases, for example fibro-
sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sar-
coma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tu-
mour, leiosarcoma, rhabdomyosarcorha, colon car‘binoma, pancreatic can-
cer, breast cancer, ovarian cancer, prostate cancer, squamous ceil carci-
noma, basal cell carcinoma, adenocarc;inoma, syringocarcinoma, sebace-
ous gland carcinoma, papillary carcinoma, papillary adenocarcinomas,
cystadenocarcinomas, bone marrow carcinoma, bronchogenic carcinoma,
renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma,
seminoma, embryonic carcinoma, Wilm's tumour, cervical cancer, testicu-
lar tumour, lung carcinoma, small-cell lung carcinoma, bladder carcinoma,

epithelial carcinoma, glioma, astrocytoma, medulloblastoma, cranio-



coma, chordoma, angi osarcoma, endotheliosarcoma, |ynphangi osarcong,

| ynphangi oavologos@iésssar coma, synovi oma, nesot hel i oma, BEeeTrgP®OT/0M07TROUS ,

I-ei osarcoma, rhabdonyosarconma, colon capcinoma, pancreatic can- cer, breast
cancer, ovarian cancer, prostate cancer, squanous cell carci- noma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebace- ous gl and

carci noma, papillary carcinoma, papillary adenocarcinornas,

cyst adenocarghargigiomabependphomi, piictlaaBRhadhangobirtoMac acsustea,  renal
cel |l carcinoma, hepatoma, bile duct carcinoma, choriocarcinonma, sem nong,
enbryoni ¢ cdiesireden oligedendsoglioroar mepingioroal melansena, nesgeblagtomar t unour,

car oi nom, | gPriHASerd degastid. KB O R i e B oss7

PCT/ EP2007/ GABdrbglobufifaBhid ¥RdiheaRy cRARIdiye®Rd®, pineal oma,
haemangi obl ast oma, acoustic neuroma, oligodendrogliona, neningiona,

mel anoma, nelinabdisgeseswhenedhenipl pathogean I$ salestad oml thergiewm corul ti pl e

el oma, Wl denstraom s ...macrogl pbul i naem nd ayy chain disease; viral
0 seases, wiHDY pdveratif W Ao Behe B GBR B Feb RS e C b ons o1 st (ng
of hepatiti s/atrnéeﬂsa/hdé‘r@gﬁhs,thérpbxréﬁnaexftﬁwll (HSV&,Wp@s sinbIbd eyl

varicella, adenovirus, herpes sinmplex type | (HSV-1), herpes sinplex type ||
(HSV-11), cdHS\ellplcatiieeplaghenthinowsys, echoviiussotavisusviespisatoryesyi-r at ory syn-

L DR AR Tt ae RSN BB AL BB D1 T
rubel I'a virygryspidovirds ! h@xta@ih@@diﬁ?&i%ﬁr&ils; hRBYs Yiridlmbades bir(§1 V-1) and

human i mmunodefi ci ency virus type |1 X | mune suppression in
t ranspl ant s;rubelld winus tpadio-vinud ubethadi iseasesdeficincy virsis tyee hdt M- aadt hriti s,

asthma, nmultiple sclerosis, type. 1 dia lupus erythemat osus, psoriasis
and infl anmﬂ@‘??z” BBWM“OEP@@Q@%Y V'é?/%&pébﬂabﬁ@r‘%i s; diseases associated with
angi ogenesi gor fflin@SupbfssiorfiPransgliits; inflammation-induced diseases,

such as rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease; cystic
fibrosis; diseases associated with angiogenesis, such as, for example, dia-
betic retinopathy, haemangidma, endometriosis, tumour angiogenesis;
infectious diseases; autoimmune diseases; ischaemia; promotion of nerve
regeneration; fibrogenetic diseases, such as, for example, sclerorma,
polymyositis, systemic lupus, cirrhosis of the liver, keloid formation, inter-

stitial nephritis and pulmonary fibrosis;

5-[4-(2-Methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-dihydroxy-N-
methyl-N-butylbenzamide can inhibit, in particular, the growth of cancer,
tumour cells and tumour metastases and is therefore suitable for tumour

therapy.

The present invention furthermore encompasses the use of 5-[4-(2-
methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-dihydroxy-N-methyl-N-
butylbenzamide and/or physiologically acceptable salts and solvates
thereof for the preparation of a medicament for the protection of normal

cells against toxicity caused by chemotherapy, and for the treatment of



beti c retinopathy, haemangi onma, endonetri osis, tunmour angi ogenesi s;

i nfectious woIe@EABEEs7 aut oi Nmune di sea?fses; i schaem a; pr egviEP2v7Of0TNRr Ve
regeneration; fibrogenetic diseases, h as, for exanple, sclerorng,

pol ynmyositis, system c |upus, C|rrh05|s of the liver, keloid formation,
inter- stitial nephritis and pulnmonary fibrosis; 5- [4 (2- Met hyl phenyl ) - 3- hyd
roxy-4H 1, 2,4-triazol -5-yl]-2,4-d i hydroxy-N nethyl N- but yl benzam de can

inhibit, in cmgééééélinawmch%&r&fﬂpho@fn fAdR§lor ag E;Irt!’q?ﬁbn%'a';ﬁnrﬁmbltumur
met astases and is therefore suitable for turmur e

The present
i nvention fueausal faoter, eucbmpa&xwamwe L8gEaApIE, Sr@wtztadt-&qdbﬂlml) 3- hyd
roxy-4H1, 2, é @ZOJ a% % 4-d i hyd roxy- N net hyl - but yl benzam de
and/ or physi FB@’ NS PrLUEMSe salts and sol vat es thereof for the
preparation of a nedicanment for the protection of normal cells against

toxicity caused by chenotherapy, and for the treatnment of WO 2008/ 086857
PCT/ EP2007/ OlLlog tivention achs redates to thevuse lof Bde(Rrmethylphenyl)3-hpddixgg or

aggregation nci usal , fac for exanmpl.e; scrapie,

Cr eut zf el dt é’g{kﬁ% dﬁ”@égg yll- ﬁﬁiﬂshwé }\PmGFhVXII(}\QHHﬁ' é‘ﬁ Fj&vention al so
relates to t I i

AH1, 2, 45 O 1P ggeﬂléaweé}gﬁ'g?f%% %}tgﬁtﬁ%@@f Wﬁgﬁzpéﬁ?%rgt'gﬂc%for

physi ol ogi cah medicaraphifor ¢he ehnemidofstiseadessoftthe ceafraf mervblis sgstepar at i on of
a medi canent for the treatnent of diseases of the central nervous system

of cardi ovas@iffioypsedardisgases aRALRCASXIAn a further enbodi nment, the

I nvention also relates to the use of 5-[4-(2-
met hyl phenyl) - 3- hydroxy-4H-1, 2, 4-triazol -5-yl ] -2, 4-di hydr oxy- N- met hyl -
but yl benzani lthea &ntl"lerremﬂmhh'tdnd)ghearh\kentmc&lm adlbtesstalthe uBBbfEodvid-es t her eof

for the preparation of medi came t for, HSP90 nodul ation, where he
modul at ed by GBI ASBHOERD A2 iae ol o SaLABR I Nan

butylbenzamide and/or physiologically acceptable salts and solvates
thereof for thé preparation of a medicament for HSP90 modulation, where
the modulated biological’HSPQO activity causes an immune reaction in an
individual, protein transport from the endoplasmatic reticulum, recovery
from hypoxic/anoxic stress, recovery from malnutrition, recovery from heat
stress, or combinations thereof, and/of where the disorder is a type of
cancer, an infectious disease, a disorder 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-
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,
Huntington's disease, amyotrophic lateral sclerosis (ALS) or neonatal

stress.

In a further embodiment, the invention also relates to the use of 5-[4-(2-
methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl}-2,4-dihydroxy-N-methyl-N-



i ndi vidual, protein transport fromthe endopl asmatic reticul um recovery

from hypomwbqnmgggsst ress, recovery.frommalnutrition, PLEAPYSTM1d779M heat
stress, or conbinations thereof and/ or \Were the disorder is a type of

cancer, an infectious disease, a di sord® ~associ ated with disr upted protein
transport fromthe endoplasmatic reticulum a disorder associated with
i schaem a/reperfusion, or :conbinations thereof, where the the disorder

assoct at ed v iiyuicRHARIL ShERSHUBIATAID AEBIMAUSRE SnLoRatel o arrest.

asystolia and aye ricul operation, cardio-

pul nonary byghessofdfpetal preparatiochser 4 m’mﬁdidrﬁéht fos fhentrbatrnert dfrishaemibead
traunm, stroke, thronboenbolic stroke, haenorrhagi c stroke, cerebral

vasospasm h39aLeomsaquenGRaf sarsian arestt asysolismana gelayed, vealriapan eptic fit,

R R on e B
;t[isfz In_arhnediaeg siRPdbRERAUMNReATHRNHRtBke Ak GhBbembofict he use of
met hyl pheny

- hyd
roxy- 4H 1, 2, sireke, é@@mcmljﬁglc gtqu@uwqbwyawmmlhmomladmm7
PCT/ EP2007/ 01077 I benza d/ or .ol ogi cal |y acceptabl e.
cal t5 and soMctavshiptttls 8 el 2 Ao e e R GR. 2 heFST b “Lhe
treat ment Ofdég?éﬁé*ﬁfﬂéldls@?dék A%t%ﬂﬁé%‘ﬁ%e%eCﬂﬁﬁilﬁg?coﬁ'%rcﬁﬁaseaw| ia and
del ayed ventricular arrhythm a, heart oper ation, cardiopul monary bypass

oper ati on, ofropinc [atesal splesosis (AbShal' neonatat stiessa, head traumm, stroke,
thronboenbol ic stroke, haenorrhagic stroke, cerebral vasospasm hypotoni a,
hypogl ycae- m a, status epilepticus, an epil epti c fit, anxiety,

schi zophr eni Tes ﬁn@%@fopﬂ‘%eﬁfﬂﬁﬁirgﬁ‘e%%?r ﬁlBﬂb?%r' s di sease,

Hunti ngton's di sease, anyo- trophic latera erosis (ALS) or neonat al
stress. Test method for t he nmeasurenent of HSP90 i nhi bitors The bi ndi ng of
gel dananyci nThe b?'n7d_|n§;51 loi‘ gel g‘ngr%y%n?n gre1 enlyl yn%’lno-1a}1gemethoxygeldana—

mycin (17AAG) to HSP90 and competitive inhibition thereof can be utilised

in order to determine the inhibitory activity of the compounds according to

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

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

ligand used here is tritium-labelled 17-allylaminogeldanamycin,

[3H]17AAG. This filter binding test allows a targeted search for inhibitors

which interfere with the ATP binding site.

Material

Recombinant human HSP90a (E. coli expressed, 95% purity); |
[3H]17AAG (17-allylaminogeldanamycin, [allylamino-2,3-3H. 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%)
Multiscreen FB (1 um) filter plate (Millipore, MAFBNOB 50).



nycin (17AAG to HSP90 and conpetitive inhibition thereof can be utilised

in order toygdehsidkkdy® the inhibitory activity of the coppeouypds7as@esding to
the invention ? rreras et al. 2003, Chiosis et al. 2002). In the specific

case, a radioligand filter binding test43s used. The radio- | i gand used here
is tritiumlabelled 17-allyl am nogel dananycin, [3H 17AAG This filter
binding test allows a targeted search for inhibitors which interfere with

t he ATP bi ndj ng,lsi te. Material Reconbi nant human HSP90a (E. coli expressed,
95% purity) ;MF I—ﬁ’q7AAG (17-al l yl am nogel danarycin, [allylam no-2, 3-3H.
Specific activ- ity: 1.11x1012 Bq/mmol (Mravek, Mr-1717); HEPES filter

buf fer (50 nihe@Pekel mlprsa.tlts?]ﬁﬁew{aftw;e, m%ﬁ)&'@g@?d@e“f] WAL R ke (1 pm
filter plate ' - MAFBNOB 50). WO 2008/ 086857 PCT/ EP2007/0 1 077 5
-43- Met hod h@élg%ﬂ-h&gnﬁmr'nwérotitre filter plates are firstly irrigated and
coated with IS carried out under the

1.%,.0f polyethyl enim pe, The test. is

fol |l owi ng coﬂﬁ?tt?%ﬁi Paﬁ'ﬁé%/t%lfti qgﬁ%@‘ﬁ'gm%%’é@'%%m on tinme: 30 mn.,
shaking at 800 rpm Test volune; 50 pl Final concentrations: 50 nmM HEPES
HCI, pH TO, Bealiopiempegtyesdd fw v) BSA HSP90: 1.5 pg/assay [3H 17AAG 0. 08
NM At the end of the reaction, the supernatant in the filter plate is
removed by Beseligmtimer B0tria. ahakitg at i mani fol d (Ml tiscreen
Separ ati on S¥8§tevrglum<'¥1: gbluﬁ)ore), and the filter is washed twi ce.

Final concentrations:

50 mM HEPES HCI, pH 7.0, 5 mM MgCl2, 0.01% (w/v) BSA

HSP90: 1.5 ug/assay

[3H]17AAG: 0.08 uM.

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

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

with scintillator (Microscint 20, Packard).

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

ICso value of a compound is calculated therefrom.

The following table shows comparative measurements of the compound
according to the invention with compound "A47" from the closest prior art.
Compound "C1" according to the invention has an approximately 10 times
higher activity in HSP90 inhibition.



The filter plates are then neasured in a beta counter (M crobeta, Wall ac)
wth scint '\lvb"i@ %crosm nt 20, Packard). "% of contr@lr/deSeedRids4n ned
fromthe "counts per m nutes” val ues and the |1C50 val ue ofE a corrpound S
cal cul ated therefrom The followi ng tatfi4-shows conparative neasurenents of
the conpound according to the invention with compound "A47" fromthe
closest prior art. Conmpound "Cl" according to the invention has an

appr oxi mat el O times higher activity in HSP90 inhibition. WO 2008/ 086857
PCT/ EP2007/ O1B¥7%$SWH4. Test results Table HSP90 i nhibition Conmpound | C50
[mol /1] 5-[4-(2-Methyl phenyl) - 3- hydroxy-4H 1. 60E- 07

1,2,4-triazol -5-yl]-2,4-di hydroxy-N nethyl - N-propyl benzam de ("A47")

5-[ 4- ( 2- Met hiélplednyl ) - 3- hydr oxy- 4H 2. 90E- 08

1,2,4-triazo] - E’tgbld%% 4- di hydr oxy- N- net hyl - N-but yl benzani de ("C1") Above
and bel ow, a'l"fS BIPHIOMN es” are i ndicated inC. In the foI | ow ng exanpl es,
"conventi ongl— wWork upc f—Tecessary, water 7j g the pHTis
adjusted, if necessary,&ﬁ@ lge ween 2 and 10, depen(?; he con- stitution

of the end |pr 644¢2-MetihdphEnyl)-Brgdickye-r acted wth ef, BQE (;az:et ate or
di chl or onet han

t he ases  are s rated, the organic phase is dried over
sodi um sul fiat e?gndtr'éécg%’c')ﬁ]aféc#; Fﬂiga)\’] product is purified by chro-
mat ogr aphy on ,ﬁéﬂhypﬁ_pg@jym@hgé,ﬁrdetqmgr)yst allisation. Rf values on silica gel;
el uent: et thL acetate/net hanol 1 5. conditions

5-[4-(2-Methylphenyl)-3-hydroxy-4H- 2.90E-08
1,2,4-triazol-5-yl}-2,4-dihydroxy-N-
methyl-N-butylbenzamide ("C1")

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 gei and/or by crystallisation. Rf values on silica gel;
eluent: ethyl acetate/methanol 9:1. ‘

LC-MS conditions

HP 1100 series Hewlett Packard System having the following features: ion
source: electrospray (positive mode); scan: 100-1000 m/e; fragmentation
voltage: 60 V; gas temperature: 300°C, DAD: 220 nm.

Flow rate: 2.4 mI/rhin. The splitter used reduced the flow rate for the MS to
0.75 ml/min. after the DAD.

Column: Chromolith SpeedROD RP-18e 50-4.6

Solvent: LiChrosolv quality from Merck KGaA

Solvent A: H20 (0.01% of TFA)




HP 1100 series Hew ett Packard System having the follow ng features: ion
source: ele " positive node); scan: 100-1000 nT epct/rBoii®RtALL ON
vol t age: 68k{)/?§(%é()§¥§5(énperature: 300C, DAD: 220 nm Flow rate: 2.4 n%/m' n.
The splitter used reduced the flow rateé#For the MSto 0.75 ni/nin. after

t he DAD. Columm: Chronolith SpeedROD RP-18e 50-4.6 Sol vent: Li Chrosolv
quality from Merck KGA Solvent A: H20 (0.01 % of TFA) WD 2008/ 086857

PCT/ EP2007/ 010,775, - 4A, t B ACN (0.008% of TFA) G adient: 20% of

b 1100001 B oRvant B ACHROIERRTRAS Lo i to 3 2 min 10006 of B .o 20%
of B 3.3 mMmn to 4 mn The retention tines Rf or Rf [mn] and MtH data MN
indicated in the fol- |ow ng exanples are the neasurenent results of the
LC- M5 neasur@radient s. Reference Exanple 1 Preparation of

5-(2, 4-di hyd -5-ph h 1) -4-(2-fl h [) - 3-
2t Y S Gcs PSR B S £ ) LT SR )
5- br ono- 2, 4- %@%d‘;ffﬁéﬁg@%mt%?@hqm 14.4 m of iodonethane and 62.9 g of

caesi um carbonate di mret hyl - formam de (DMF)is heated under

reflux for 1600MWifB JheYbKBUBS infh i mihected to conventi onal wor k- up,
giving 16.7 g of 5-brono-2, 4-di met hoxy- benzoic acid ("1"). 1.2 A mxture of
4 g of "1" and 2 drops of DMF in 40 m of thionyl chloride 1is stirred at

roomtenperature for. 16 houts. noval ol t gives. 4.3 of
5 br oo b, 4. N getlig SrA R anRarTaand M g8 Mo iyt ol
lowing examples are the measurement results of the LC-MS measure-

ments.

Reference Example 1’

Preparation of 5-(2,4-dihydroxy-5-phenethylphenyl)—4-(2-fluorophenyl)-3—
hydroxy-4H-1 ,2,4-triazolé ("A1"):

1.1 A solution of 15 g of 5-bromo-2,4-dihydroxybenzoic acid, 14.4 mi 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-
jected to conventional work-up, giving 16.7 g of 5-bromo-2,4-dimethoxy-

benzoic acid ("1").

1.2 A mixture of 4 g of "1" and 2 drops of DMF in 40 ml of thionyl chloride
is stirred at room temperature for 16 hours. Removal of the solvent gives
4.3 g of 5-bromo-2,4-dimethoxybenzoyl! chioride ("2"), R¢ 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 dichloromethane is added drop-
wise with ice-cooling to a solution of 1.314 ml of 2-fluoroaniline and
1.13 ml of pyridine in 25 ml of dichloromethane, and the mixture is stirred

at room temperature for 5 hours. Conventional work-up and crystallisation




The product is reacted without further purification. 1.3 A solution of 3.8 ¢
of "2" oAfsegkyChl oronet hane is added drop- W se Yikfkphg@ne@9si ng to a
solutlon of Qg 14 né%of 2-fluoroaniline and 1.13 m of pyridine in 25 m of
di chl or onet hane, and the mixture is sti4@ed at roomtenperature for 5
hours. Conventional work-up and crystallisation V\D 2008/ 086857

PCT/ EP2007/ 010775 -46 from i sopropanol gives 4.5 of

;M oIS 4o LT AR e B Y, o,

of 4.5 ¢ ofbe@zammeﬁ(@ymej 249 Mewegs5and the mixture is heat ed under refl ux
for 3 hours. The solvent is rem)ved the residue is dissolved in 100 m of

THE, and the solution is added dropW| se at 0to 138 mM of a 1 M hydrazi ne

| ut . b L d f 6, h rek
coual and or )4 a2 € elPEICAR Adubbidera hifoolnatresBhel o Bl g phny) -
3- br ono- 4, 6- dlsr@bhwmh@mmnbﬂ@lm @h@ﬁﬁe(m&tu)re |ﬁ1e9te8531déWéfﬁ@9fo?3 HZN N

Br NHF ("4 O01 1. g of 1,1'-carbonyl diim dazole (" [% are added
to a soluti olnoums Tbeao@/e@rc ls nzemweds(dme residde TEI-(ﬂjsS@meld IméOQrWtQirTeH s stirred
for a further ure i s,su entlonal wor k- up,
the residue ?%&ﬁﬁ‘ﬁ&é’{io aﬁq%} VQ?‘F}@ 8 Eéﬁgéc'ﬂ Y?in@ eystals are

separat ed of §ojyti&h ¥ 1|"HF7Q9erFﬁ|xﬁfre is stlrr?d for a further 16 hours working as
5- (2, 4- di met hoxy- 5- br onophenyl) uor ophenyl ) - 3-

hydr oxy 4H 1uyat-andi crystdised drom |saprapmﬂ giMing3R6 .Rof N-(B-feobophierof)-" 6",

178.4 1 of shyrShe 43 rt'?\leltrlxc;s §Bbhzamue hydr(:glfzo}\er I('%ft')r,“ﬂfb.%z MW 369.2

F ("4") .

1.5 1.86 g of 1,1'-carbonyldiimidazole ("5") are added to a solution of
3.6 g of "4" in 300 ml of THF, and the mixture is stirred for a further 16
hours. The mixture is subjected to conventional work-up, the residue is
boiled up with MTB ether and cooled, and the crystals are separated off,
giving 700 mg of 5-(2,4-dimethoxy-5-bromophenyl)-4-(2-fluorophenyl)-3-
hydroxy-4H-1,2,4-triazole ("6"), R¢ 1.413; MW 395.2.

1.6 600Amg of "6", 178.4 ul of styrene (stabilised), 430.2 pl of triethyl-
amine, 14.1 mg of palladium(ll) acetate (47% of Pd), 19.17 mg of tri-o-
tolylphosphine and 4 ml of acetonitrile are introduced into a 10 ml vial. The
mixture is irradiated for 30 minutes at 170° in the microwave. A little cata-
lyst is added, and the mixture is irradiated a further twice. Toluene is
added to the mixture, which is then extracted a number of times with water.

The organic phase is dried and evaporated. The residue is purified via RP




amne, 14.1 ng of palladiun(ll) acetate (47%of Pd), 19.17 ng of tri-
t ol yl phosp m of acetonitrile are introduced Vi aI
The m xtuB*éB?‘%‘ﬁ?’rg?s;éél ated for 30 m'nutes at 170 in theb%%@rgov(\)é@lem% little
cata- lyst is added, and the nixture i-#4rradiated a further tw ce. Tol uene
is added to the m'xture whi ch i.s then extracted a nunber of tines with
wat er. The organic phase is dried and evaporat ed. The residue is purified
via RP WD 20 8/0 857 CT/ EP20 1077 , ng. 140 ny of
"7 RE 1.7 Y, Qi¥i§94 dﬁﬁ' %ﬁg{@‘t@%#&d&m% ONN/O
7" 181 1.7 --340 ny of "T' i s hydrogenat ed under standard conditions in 10 m
of THE in the presence of 0.14 g of Pt/C (5% . The catal yst is subsequently
separated off and subjected to conventional work-up, giving 140 ng of "9",
Rf 1.920, MW420.5 FOH O , N N YN 1191, -0 1.8 158.5 pl of boron
tribrom de are addeg -10 to a solution of 140 ng of "9" in 2 m of

A

di chl or or net hane, e mxture is stirred g oomtenperature for a
further 16 hours. anol is added at 0, the nts are separated off,
and the residue is purified wia RP chromatgg--Taphy, gjving 74 ng of "A",
Rf 1.537; MW 392.4, apd 27 of "A2", Rf . ; 08.4 WD 2008/ 086857
PCT/ EP2007/ 01077?

F

"7" ll8l|

1.7 140 mg of "7" is hydrogenated under standard conditions in 10 ml of
THF in the presence of 0.14 g of Pt/C (5%). The catalyst is subsequently
separated off ahd subjected to conventional work-up, giving 140 mg of "9",
Rr 1.920, MW 420.5

F OH

/\k

\

jE
& Y

-0
\

18 1585 pl of boron tribromide are added at -10° to a solution of

140 mg of "9" in 2 ml of dichloromethahe, 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 chromatog-
raphy, giving 74 mg of "A1", Ry 1.537; MW 392 .4, and 27 mg of "A2", Rs
1.884; MW 398 .4



-4 FOHF OH N NKN 1 \NNI NN OHO OH HOHO "A" "A2" Reference

Exampl e 2 Rieppsasdssn of PCT/EP2007/010775

5-[ 4- (2-f1 uorophenyl ) - 3- hydr oxy- 4H 1, 2, é rlazol-5-yl]-2,4-

di hydr oxy- N- net hyl - N- propyl benzam de ('4 46") 2.1 A solution of 100 ng of

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

fl uorophenyl)-3-hydroxy-4-H1,2,4-triazole ("6"), 7 ng of [(R-(+)-2,2"-bis-
(di phenyl phosphi no) -1, 1' -pi napht hyl ] pal I adi un(I1) chloride, 5.7 nl of carbon
nonoxi de and 35 pi o et anmine in 20 ml of .merhan@H is treated at 100C

and 7.5 bar for 20 an ocl ave. The res sollution is
subsequent |y concent 5 Nrystal lised fro Njiving 91 ng of
met hyl 5-[4- / Iuorophenyl '(Nhydroxy- [ L-ﬁ-yl]- ,

di met hoxybenz 5O ~ 0N \ /i 1.057 min, nle 374.

2.2 Anal ogou @ .8, reacti thyl 5-[4-(2-
OH

||A1u . ||A2u

HO

Reference Example 2

Preparation of 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-
dihydroxy-N-methyl-N-propylbenzamide ("A46")

2.1 A solution of 100 mg of 5-(2,4-dimethoxy-5-bromophenyl)-4-(2-
fluorophenyl)-3-hydroxy-4-H-1,2 4-triazole (“6”), 7 mg of [(R)-(+)-2,2"-bis-
(diphenylphosphino)-1,1'-binaphthyl]palladium(il) chloride, 5.7 ml of carbon
monoxide and 35 pl of triethylamine in 20 ml of methanol is treated at
100°C and 7.5 bar for 20 h in an autoclave. The resultant solution is
subsequently concentrated and crystallised from ethanol, giving 91 mg of
méthyl 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-

dimethoxybenzoate

, R¢ 1.057 min, m/e 374.

2.2 Analogously to Example 1.8, reaction of 90 mg of methyl 5-[4-(2-
fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-dimethoxybenzoate gives



fl uorophenyl)-3-hydroxy-4H 1, 2, 4-tri azol -5-yl]-2,4-di neth oxybenzoate gives
WO 2008/ 084&PA00868685P2007/ 010775 -49- 57.2 ng of the cormoksdor/ 010775
5-[4-(2-f|uorophenyl)-3-hydroxy-4H—1,2;§-triazoI- 5-yl]-2, 4-di hydr oxybenzoi c
acid, Rt 0.598 nin, W 332. 2.3 55 ny 8¢ "

5-[4-(2-fl uorophenyl)-3-hydroxy-4H1, 2, 4-triazol -5-yl]-2,4- di hydroxybenzoic
acid, 2 nole-equivalent of t-butyldi nmethylchlorosilane and 3

nol e- equi val i 4 s 24 1 _e0f i B_Shi Al 1r090 ¥ perature
for 3 he gr oy o o fReity e 4 s Rbroiesyh- ShlAmaE-Al (B mERT, P25
i s di ssol ved-ylp2 ¥-8ihgtroxiybahitoic asid, R; €698 Mmin, m/e 332.
1- (3-di nmet hyl am nopropyl ) - 3-et hyl carbodi i m de hydrochl ori de are added.
After 1 h at roomtenperature, 1.2 eq. of propyl nethylam ne are added, and
the m xtureosig stiggr a8 of. h. 40f tar 3 -5 ANTONI UM
fluoride ar é'2 gubslesgurﬁﬁtolff? [gggefﬁ{&rgﬁléerﬂyﬁ)egrgyé{%&éﬁ;,g,t@fi t;”raggﬁ "!;:?tg/h 2r’gom
t enper at ur e dityydréxybenzbicedcid,ah aryke-eguivalent tdfi¢-botydinthylshisegsilaated of
giving 42 ng of "A46"; R 1.139 min, W 387; MN386 1 F OH NN~ NON
"A46" T HO oAndhkmalg-eawivalent ehpidadolesin b phd biFHis Stiggdatirgom tem-

perature for 3 h, giving

2.4 The product obtained in 2.3 is dissolved in 1.5 ml of THF, and

2 eq. of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride are
added. After 1 h at room temperature, 1.2 eq. of propylmethylamine are
added, and the mixture is stirred for a further 18 h. 3 eq. of tetramethyl-
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

|IA46l|

The following compound is obtained analogously



Vb 2008/ 086857 PCT/ EP2007/ 010775 -50 5-[4-(2-net hyl phenyl)-3-hyd
roxy-4H 1, 2 4-1 1| -5-yl]-2,4-d i hydroxy- N-nethyl-N 1 de
(eaary iy SalpBeg PRERMOIRGTS

anple | The conpound according to nventi on
5-[ 4- (2- net hyl phenyl ) - 3- hydr oxy- -50 -
4H 1, 2, 4-tri azol -5-yl ] -2, 4-di hydr oxy- N-nmet hyl - N- but yl benzam de ("QA ") is
obt ai ned anal ogously to the preparation of "A47; 1H NVR (500 MHz, DMSO d6) 8
11.86 (s, 1H), s, AH),  7.28-7.23 ( L 7.14-7. . 1 H,
7.03-7.01 (m 1951594,2'(?(6!”@@3'(?%{‘6@'):5:“@?%"@5’:1’é’%'?zgﬁﬁﬁﬁ'%g?@%rﬂi‘y'zm, 2.73
(broad s, 3H), Al “Rpead 4-1.15 (broad m 2H), 0.81
(broad m 3H) .m%;]grr%%%?‘?ﬁgzas?ﬁéhégi se)b "C™ can be carried out as

follows: WO 2008/ 086857 PCT/ EP2007/010775 -51 OBr O~ OBr-Br :ntHOCHI O

OO—IlHOOE? HOO Brl OBr Il OH Oe OQd 0O&3 14 &4 OBr OBr HI
xample 1

The compound according to the invention 5-[4-(2-methylphenyl)-3-hydroxy-
4H-1,2 4-triazol-5-yl}-2,4-dihydroxy-N-methyl-N-butylbenzamide ("C1") is

obtained analogously to the preparation of "A47";

"H NMR (500 MHz, DMSO-dg) & 11.86 (s, 1H), 9.92 (s, 1H), 7.28-7.23 (m,
2H), 7.14-7.10 (m, 1H), 7.03-7.01 (m, 1H), 6.88 (s, 1H), 6.26 (s, 1H), 3.16
(broad m, 2H), 2.73 (broad s, 3H), 2.14 (s, 3H), 1.40 (broad m, 2H), 1.15
(broad m, 2H), 0.81 (broad m, 3H).

Example 2

The synthesis of "C1" can be carried out as follows:



¢ C\/ HO \ Ol \ O-y- ONN56 ONHONON\ Q"Bt" HONH-ON H
7 2.1 5-Brogm ydroxybenzoic acid (1): 3.55 kg ofp xybenzoi c
acid are di ssoq% (fqlgﬂ 30 | of glacial acetic acid. A so([TdélrégPlﬁ%ﬁqu?OGO m of
bromne in 10 | of glacial acetic aci dSils subsequent |y added dropw se at
15C over a period of 8 h. Stirring is then continued at 20C for 16 h, the
m xture is evaporated in vacuo, and the «crystalline residue is slurried in
20 | of dichl oronethane and stirred for 6 h. Filtration and drying in air
gives 4.9 kg of white crude pI‘OdL%C’t. Recfystalli- sation from 330 1 of

r

tol uene/ acetonitril gf (1: Br—apd d VesH3. 549 kg WO 2008/06857
PCT/ EP2007/ 0107

o 66%.yi el d) - br onmo-2, 4~ di hy o?'ox oh ¢ aci d
(mp. 210-211.5 233.0). 2.pQwethyl Ok br1om) 2, 4-di hy benzgzte (2):
8.9 kg of 5-hoone<2,d@Hdi hydr oxybenzoic acid are di ssol HE
met hanol and heated to 55C. 800 m of sulfuric acid (w = 95-98% are
subsequently netered in, and the m'o<ture is stirred under gen e reflux for
4 days, with a further 500 g} _o furic acid (w = 95BR8Y added
daily (3 tines). The reaction ur@ls stirred into a

ution (50
of 9 kg of sodium hydrogencaé in 100 I of water. Adon and dry-

oo T OO

o) fo o
0
"C1"
N, g HO
H N

2.1 5-Bromo-2,4-dihydroxybenzoic acid (1):
3.55 kg of 2,4-dihydroxybenzoic acid are dissolved in 30 | of glacial acetic

[~

acid. A solution of 1060 ml of bromine in 10 | of glacial acetic acid is
subsequently added dropwise at 15°C over a period of 8 h. Stirring is then
continued at 20°C for 16 h, the mixture is evaporated in vacuo, and the
crystalline residue is slurried in 20 | of dichloromethane and stirred for 1 h.
Filtration and drying in air gives 4.9 kg of white crude product. Recrystalli-
sation from 30 I of toluene/acetonitrile (1:1) and drying gives 3.549 kg



i'ng in vacuo at 50C gives 7.87 kg (83% of nethyl 5-brono-2,4-

di hydroxyb%(ﬁg@ﬁgéﬂg?i te crystals), MN247 1. 2.3 Met hyir,T%},/ﬁl;ﬁ007/0]0,775

2, 4- bi sben onobenzoate (3): 7.86 kg (83% of

5- br onp- 2, 4- di hydr oxybenzoate and 9. 6559%g of potassi um carbonate are
suspended in 100 | of acetonitrile at 0OC. The mxture is subsequently
heated to 80C, and 7575 nml of benzyl brom de are added via a dropping

funnel over er. f. 40 m |rri n . A, .b.he m xture
is filtered, (89%113"‘?%302@@@81%5%“5 P@Z%%ﬁ@@ﬂ Sﬁ)%\ﬂ ‘gdg:'\" .95 kg
(95% of rre}\%%g%)% 4- bi sbenzyl oxy- 5- brormbenzoate (slightly yell ow

crystal s); 4 3. 2.4 2,4-Bi sbenzyl oxy-5-bronobenzoic acid (4): 6.4 kg of

met hyl 2, 4- bi sbenzyl oxy- 5- brom)benzoate in 18 | of THE are added to a
sol ution of kg af éodlumhydromde in | of water. After stir- ring

over ni ght at2 8sC, Ng yh@ﬂ@?@?écﬁ@tﬁrgﬁy‘?%‘@@@ @nd 7.5 1 of HO (w 37%
dded f
further 1 h EadelipeBidte By apehek Mdale ik Soheqih 1R 01 Fant

wei ght in vanethanbl 80€heatdaBio 5% Q. B0 of sulfutictacid enzy950898-dreono- ben-
zoic acid (mp. 150-152C, MN 413. 325] WD 2008/ 086857 PCT/ EP2007/0 0775 -53-
2.5 2, 4-Bi sb%ﬁ’??%ﬁ? Bositesed-in- and 8/ Nbdureaif digredsyndes geptle gefl fare added

10,92, of Ukiany il tiele sc iy BY Khii b3 90 86.96% Beifagiad 11, 55 ko of

2, 4- bi shenzyl o onobbenzol ¢ acl d are over per

Stirri ng i s daiipt(Bninesk)aThé heactiopmixtadelis stifred iatof aicodled sbllhlcm‘(($°CD1€n at 25C
for 16 h. Thi on%/g[ chloride is then distilled off in vacuo (300 nbar, 46C).
31 of tol usfé 8 é@ﬁ‘}@m ydrogenearbanatenin 144k of ywatep fditratien a{ﬂd@ﬁ)(re is again

evapor at ed t; %gir{ 5% n%‘ﬁ%ége? -Itoﬁgtw ?“I) o?xﬁeel ?aég rﬁo ,&lrther tw ce. The

resultant pro uc oW nNg feac W t hout further
puri ficati ordihydroRytkehAcake swhitd u@a@ls), MW 247.1.

2.3 Methyl 2,4-bisbenzyloxy-5-bromobenzoate (3):

7.86 kg (83%) of methyl 5-bromo-2,4-dihydroxybenzoate and 9.65 kg of
potassium carbonate are suspended in 100 | of acetonitrile at 0°C. The
mixture is subsequently heated to 80°C, and 7575 ml of benzyl bromide
are added via a dropping funnel over a period of 40 min. After stirring at
80°C for 16 h, the mixture is filtered, and the collected filtrate is evaporated
in vacuo: 12.95 kg (95%) of methyl 2,4-bisbenzyloxy-5-bromobenzoate
(slightly yellow crystals); MW 427.3.

2.4 2,4-Bisbenzyloxy-5-bromobenzoic acid (4):

6.4 kg of methyl 2 4-bisbenzyloxy-5-bromobenzoate in 18 | of THF are
added to a solution of 3 kg of sodium hydroxide in 30 | of water. After stir-
ring overnight at 68°C, the mixture is cooled to 10°C, and 7.5 | of HCI (w:
37%) are added via a dropping funnel (pH 1). The mixture is stirred for a
further 1 h and subsequently filtered. The residue is dried to constant
weight in vacuo at 60°C; 5.687 kg (91%) of 2 4-bisbenzyloxy-5-bromo-ben-
zoic acid (m.p. 150-152°C; MW 413.3).



é.8 | of o-toluidine and 2.5 | of pyridine are added to 50 | of dichloro-
met hane at W%C{o él,&%@s%g of 2, 4-bi sbenzyl oxy-5-br onobenzq,)gT/‘ﬁ%h@w,gﬁs
[ ? ed to this

(tol uene-nois suspended in 35 | of dichloronethane are a

sol ution over the course of 2 h. The mPXture is subsequently stirred over-

night at 23C, and the solid is filtered off and rinsed w th dichl oronethane
(2x with 5 1 each tine). The crude product obtained in this way (8 kg) was

di ssol ved i 01 gf, di chl oronethane apd exttacted. suggessively with 40 | of
distilled tér, g(f"g's ]enﬁva%%-téﬂ?r8moéﬁé%—?<gyl%gﬁiarﬁmse7 @ prepared from5 | of
HCl  w 37%ggnl ShMFreVsiidto AhEofahibyl 6hiBRAS EThE nixtidee BUesYiéd tavas hed
with 50 1 of water. The organic phase was dried for 3 days using 6 kg of

sodi um sul RA°€, andel 1b§ ikgpfyébishenzyioxySr-bwnadbendoihagd@reé @ddefa a sucti on
filter, and_the filtrate is.evaporated to ess in a rotary, evaporator.
Recr yst al 11 QUFT SReTPH S Gk AN foadniied atthl gt Pe b SRR *t o
constant welqhhnd ghereat 2Sforas Iﬁ.g“Eroerﬁ)nﬂfchloride is then fi7stilled off in vacuo

2, 4- bi sbenzyl oxy-5-brono- N-o-t ol yl benzam de (m p. 4.5C-176C, MN 502. 4).
2.6 5-(2, 4- BBGhmbay| 454C)53 hobd tadpérenate add¢d tothehndsplientydesidsie, and the

hyd -4-H-1,2 4-tri I 6): .75 Kk f h t achl i d
nuded i aCHUE 5 agABEvBphEed 1o ABmipoagt BB PIRERIS R IR 2ani de i n 60
| of tol uengriuiHe HeGel tart YOGS IpIBRR] R 188 dIRRMMG Madlioh and

stirring is then continue vaporation inh vacuo gives 3.6
kg of cryst alithoatfurthiee pusficatiobhd 3l&ky ¢plusdoluekey up in 18 1 of THE and added

Boc- hydr azi A& 6f isicke A0S [ SpYSHIe AiRadns K00 OLISHEOA Cor warm i ng
(o 27 un MEAdB 5, 10lko b aMiOELIGR, HomSRAM ctibes L on, (42
reaction. Tlteluyaneduoist) sugpengiet iedSilof dichloreethime areladdéd ¢6 thigdr ochl ori c
aci d solution over the course of 2 h. The mixture is subsequently stirred over-

night at 23°C, and the solid is filtered off and rinsed with dichloromethane

(2x with 5 | each time). The crude product obtained in this way (8 kg) was

dissolved in 40 | of dichloromethane and extracted successively with 40 | of

distilled water, 50 | of hydrochloric acid (~ 1 mol/i; prepared from 5 | of HCI

w: 37% and 50 | of water). The organic phase is subsequently washed with

50 | of water. The organic phase was dfied for 3 days using 6 kg of sodium

sulfate. The drying agent is filtered off with suction via a suction filter, and

the filtrate is evaporated to dryness in a rotary evaporator. Recrystallisation

from ethanol (35 |, 65°C) and drying (50°C/35 mbar) to constant weight

gives 10.84 kg (82%) of 2,4-bisbenzyloxy-5-bromo-N-o-tolylbenzamide

(m.p. 174.5°C-176°C; MW 502.4).

2.6 5-(2,4-Bisbenzyloxy-5-bromophenyl)-4-(2-methyiphenyl)-3-
hydroxy-4-H-1 ,2,4-triazo.le (6):

1.75 kg of phosphorus pentachloride are added at 3°C to 3.5 kg of 2 4-bis-
benzyloxy-5-bromo-N-o-tolylbenzamide in 60 | of toluene. The mixture is
subsequently heated at 135°C for 4 h, and stirring is then continued at
25°C for 16 h. Evaporation in vacuo gives 3.6 kg of crystalline material.
The latter is taken up in 18 | of THF and added to a solution of 1.38 kg of



(w. 37% are added at 1C over the course of 20 min. The mxture is stirred

at 23C for edto-5C and 7.5 | of sodi um hyd ion (w
313@ aﬁtg y ﬁﬁi‘/hgﬁmwﬁfb%g (

329% are a ropW| se over the course of 1.5 h. The ases are separat ed,
and the organic phase is washed with 2%4- of satur- at ed sodi um chl ori de
solution (prepared from8.75 kg of sodiumchloride and 25 1 of water). The
organi c phase is dried using 6 kg of sodiumsulfate, the drying agent is

filtered offowith, . sucti.o LLtrat S _evap d ness in a
rotary evapdt &t bYd 3559%'”%00&' Id'%@lt\é roge&ﬁbeeaolerge oﬁéalﬁgsﬁ&]t&&war nd a
"sharp” di st.h%lt@;b_seo andl ﬁﬁfﬁgﬁﬂ@h fh prodact i filteRsY 6fiwith SuBhNI Ng wat er .
The residue obtained in this way is reacted further directly. 1.3 kg of

car bonyl di i nfddhkeoéwhitelproduet -dTEiEemeist) and eoplayest diregtly inthefollovsol i ng to
3C, the product frtomthe preceding reaction is slowy added dropwi se to 25
| of THF. THBIAPRGURe is subsequently stirred at 25C for 16 h and extracted

with 30 | OfTrﬁ?‘bi‘HcfEk?% cﬁ@%lt‘@d ﬁhﬁ@“bﬂ?H@'aHH'?Obe rﬂj@ﬁ'oérﬁ]@rlc gei@ani c phase is
then extracted wth 25 | . The organi c phase is subsequently

washed with (256 3I7°/®)fareaaddmitad1 §bdverrtherdoursejef3@>rrum'ﬁlneanxtureirs ed using 10
kg of sodi ms | | tration or ani ¢ phase in
vgcuo gi vlag 5 qdz% Qs‘é 58N I @djﬁos%\[égﬁéﬂgtfpgrﬂ‘p%od'u'@fhyc{r&"aénepand algal n
evapor at ed t&é&wﬂgﬁs%p%g él(gjed;g p\g\lﬁ%%b{léls ggégfn‘ £R thef 2-propanol

at 70C gi ves enzy oxy-
br omophenyl )phasgs- amtsbpbpﬂtedydar)d thengdjanio/pHade i&,Washead widh @6d of BAtlE42. 4. 2.7

benzy! oxy- N-ABERPRLIA SISO e redArarditr’ B ogogiuicy Shibride
phéﬁyIAf) bIC%SE o?él)if fEi gérgnﬂ'@?@aélzn% ﬁé%eog%r@d L(SIH%6 ‘Eﬂ g %IOdl |fahosphl no) -

ferrocene) pathéaﬂymg(abbht @filtered off \Bith éu@tiorpamlddherflltmimlsleya[dﬂ@t@ tf triethyl
WO 2008/ 086857 PCT] EP2007/ 010775 555 am ei 8 m?i;[ h?/I b eyI amne in
25 | of THE Fr¥nessi:afptary evaporateg. 2x 5 1 of to uene are added to esl

and a "sharp" distillation is carried out in order to "entrain" remaining water.
The residue obtained in this way is reacted further directly.

1.3 kg of carbonyldiimidazole (CDI) are dissolved in 100 | of THF. After
cooling to 3°C, the product from the preceding reaction is slowly added
dropwise to 25 | of THF. The mixture is subsequently stirred at 25°C for

16 h and extracted with 30 | of saturated sodium chloride solution, and the
organic phase is then extracted with 25 | of 1N HCI. The organic phase is
subsequently washed with 25 | of saturated sodium chloride solution and
dried using 10 kg of sodium sulfate. Filtration and evaporation of the
organic phase in vacuo gives a solid residue, which is taken up in 5 | of
toluene and again evaporated to dryness in vacuo. Recrystallisation from
20 | of 2-propanol at 70°C gives 2.7 kg (76%) of 5-(2,4-bisbenzyloxy-5-
bromophenyl)-4-(2-methylphenyl)-3-hydroxy-4-H-1,2 4-triazole, MW 542 4.

27 5-[4-(2-Methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2 4-bis-
benzyloxy-N-methyl-N-butylbenzamide (7):

A solution of 2 kg of 5-(2,4-bisbenzyloxy-5-bromophenyl)-4-(2-methyi-
phenyl)-3-hydroxy-4-H-1,2 4-triazole, 90 g of (1,1'-bis(diphenylphosphino)-

ferrocene)palladium(ll) chloride, 83 | of carbon monoxide, 479 g of triethyl-



5-10 bar for 20 h in an autoclave. The resultant solution is subsequently

evapor at edﬁ‘??@%{qxﬁgfl lised from ethanol, g| ving 1.4 kgP 17/91(%'0%105- 4-(2-

net hyl phen oxy-4H 1,2, 4-tri azol - 5-yl]-2, 4-bi s-benzyl oxy- N- et hyl -
N- but yl benzanm de, MWV 476.7. 2.8 -55-

5-[4- (2- Met hyl phenyl ) - 3- hydr oxy- 4H- 1, 2, 4-triazol-5-yl]-2,4-

di hydr oxy- N- net hyl - N- butyl benzam de ("Al"): A solution of 1.1 kg of

§|][42(421 g?;%{fj'? gﬁb I"ﬁ?r/tgy u%'ylﬂf'}?e'ﬁzgrl %ﬁOHE% pgated 8! 24 o?nd wat er)
and 85 | of _qurb%g? 2(5"h1n9a}'1 éUtoJSFe"PhébFé‘sQﬂt%ﬂt ﬁéluﬁéﬁléé’ub é{&ehﬂ yan

aut ocl ave. e resultant solution I's subsequent evaporated and’ crystal -
lised from a\lm)mﬂtedgindi crystaBiBed f(cﬂﬁ%hm‘fongiﬂiﬁg(’% rkgt(ﬁi;)l’/cpkcérﬁjM}(-Za hydr oxy-

396. 5. Tuo. (0P MBIV FBVAOAATAT P AdMagonthul 2 grBsthRE SERIPM g o ¢ he
I nvention cqqr%lg]yb%m%g NQ@Iﬁeng points: Form Al : mp 238.5 0.1 C(n =

6) Form A2 = 6) FormAl is the thernodynam cally nore
stable form Powder X-ray dlffractorretry spectra of the two pol ynorphic
forms are shown in can be converted into A, for exanple by

stirring in %8l verrié- dM‘?th\dﬁhwlhﬁﬁWﬂm)@tﬂdﬁo? A-tgiagelomyll- ZEfVF acetic acid,
pol yrror phs. AT ey RRR e BRI CALS, 070" 167 776" s 1o
char act er i stA eolutiok Dfviet giofl Sefdc(2-matyIplsay| )t Dhytfoxyemalii@agitaazol-5anpl e XRD
ylI-2,4-bisbenzyloxy-N-methyl-N-butylbenzamide, 5% Pd/C (50.5% of
water) and 85 | of hydrogen in 10 | of THF is treated at 23°C for 7 h in an
autoclave. The resultant solution is subsequently evaporated and crystal-
lised from ethanol, giving 738 g (95%) of 5-[4-(2-methylphenyl)-3-hydroxy-
4H-1,2 4-triazol-5-yl]-2 4-dihydroxy-N-methyl-N-butylbenzamide ("C1");
MW 396.5.

Two polymorphic forms A1 and A2 of thé compound "C1" according to the
invention can be isolated.

Melting points:

Form A1: m.p. 2385+ 0.1°C (n = 6)

Form A2: m.p. 209.6 £ 0.2°C (n = 6)

Form A1 is the thermodynamically more stable form.

Powder X-ray diffractometry spectra of the two polymorphic forms are
shown in Fig. 1.

Form A2 can be converted into A1, for example by stirring in solvents such
as methanol, ethanol, acetone, DMF, acetic acid, formic acid, THF or iso-

propanol.

Powder XRD spectral data of the polymorphs A1 and A2:



-

raw data _ Batch 7, form A RT 162-07 Batch 12, form A2 RT 2214-07
Procedure zwg X-ray powder diffraction (XRD) Abb1aBamRb BT YEr €
neasur ed by &ﬁ)‘ﬁ%g&lsg?& 07: D5000 diffractometer [Bruker AX ﬂ%ﬂ

Transni ssi on node Generator power 30-#740 mA CuKal -radiation 1.5406 A
(primary nonochronat or) Posi tion sensitive detector XRD neasurenent
conditions: Range: 3-6520 Resolution: 0.0520 Step time: 1.4s RT 2214-07:

B T iU e S
rmnochromat )r) P&drhpn- sensitive defector YWRp008/ 0863857

PCT/ EP2007/ Q10775 -57- XRD measurenent condi }é‘ﬂr}pétaRange: 3 - 6520

Resol uti on: 65260 Batch 7, form A1

RT 162-07

Batch 12, form A2

RT 2214-07

Procedure and results:

X-ray powder diffraction (XRD)

All samples were measured by XRD

RT 162-07:
D5000 diffractometer [Bruker AXS]

Transmission mode
Generator power 30 kV/40 mA
CuKa1-radiation 1.5406 A (primary monochromator)

Position sensitive detector

XRD measurement conditions:
Range: 3-65°20

Resolution: 0.05°26

Step time: 14s

RT 2214-07:

e Stoe Powder-X-ray-diffractometer system STADIP 611 KL
e Transmission mode

e Generator power 40 kV/40 mA

¢ Cu-Ko1 radiation 1.5406 A (primary monochromator)

¢ Position-sensitive detector



Step tinme: 15 s FormAl; RT 162-07: No. d[A] 20 1/lo 1 9.3 9.5 100 2 6.8

13.0 43 3\’50%00]8%858 60 4 4.7 18.9 50 5 4.6 19.5 75 OGpérArobitio¥s 7 3.6
24.7 96 8 3.4 21 9 3.2 27.8 16 0 2.5 36.6 11 Form A2; RT 2214-07:

NodA201/I0 11187538 2 8.4710.5 100 3 5.4 16.4 32~ 4 4.4 20.2
60 5 4.2 20.964 6 4.022.4 46 7 3.8 23.528 8 2.9 31.2 11 9 2.3 38.8
13 10 2.2 41.3 9 Preparation of prodrug conpounds Exanple 3 Preparation of

nono- [ 2- (but ydroxy 4- (5- oxo- 4- o-
tolyl -4, 5-d Xh g U= Rbhiitign yl Yphenyl] phosphat e

Range. 3 -65°20
Resolution: 0.5°20
Step time: 15s

Form A1; RT 162-07:

No. d[A] 26 I/lo
1 9.3 9.5 100
2 6.8 13.0 43
3 5.3 16.8 60
4 4.7 18.9 50
5 4.6 19.5 75
6 4.1 21.8 15
7 3.6 24.7 96
8 3.4 26.4 21
9 3.2 27.8 16
10 2.5 36.6 11

Form A2; RT 2214-07:

No. d[A] 20 I/lo
1 11.8 7.5 38
2 8.4 10.5 100
3 54 16.4 32
4 4.4 20.2 60
5 4.2 20.9 64
6 4.0 22.4 46
7 3.8 235 28
8 2.9 31.2 11
9 2.3 38.8 13
10 2.2 41.3 9

‘Preparation of prodrug compounds

Example 3

Preparation of mono-[2-(butylmethylcarbamoyl)-5-hydroxy-4-(5-oxo-4-o-
tolyl-4,5-dihydro-1H-1,2 4-triazol-3-yl)phenyl] phosphate



A

WD 2008/ 086857 PCT/ EP2007/ 010775 -58 ON~/ \' I ON HOAi OP.OONNDO
N-N O H Hw@bhsdgds?C\ O4 N O N-NH 700 ng of PCT/EP2007/010775

5-[ 4- (2- net hyl phenyl) - 3- hydr oxy-4H1, 2, triazol-5-y|]-4-benzy|-

oxy- 2- hydr oxy- N- met hyl - N- but yl benzam deSre initi ally introduced in 20 m

of acetonitrile with cooling, and 10 m of carbon tetrachl oride are added.
0.5 mM of N-ethyldiisopropylamne and 50 ng of 4-(di nethyl am no)pyri di ne

and, slowy at -10C, 326 pl of dibenzyl phosphonite are then added

dropwi se. The mixture is stirred at this tenperature for a further 30 mn,
10 M of a 0.5 MKH2PO4 solution in water are added, and the m xture is
extracted with eth ether, dried over sodiumsulfate, filterefl and evapor-
ated. Columm chro ography gives 550 ng (51 % of 5 [ 4- (2- met Pyl -
phenyl) - 3- hydroxy-#H1, 2, 4-tri azol -5-yl ] - 4- benzyl - 2- (di benzyl phos-
phat e) - N- met hylG{N\- NUf.yhbenza (Rf 2.196 mn; u . 8) . 0A 4 on of 550
mg of 5-[4-(2-nethyl yl)- droxy-4|—|—1,24tr|a2005

yl]-4-benzyl 5)% spRori c di be ester) - N-ﬁé,; Wl N bu

benzam de, 5% P . 5% of vvat ea))H@ d mCChf hydrgge 19y of THE
is treated at 237 f. J;@Ch in an alt oclave. The resul tant s '\on e
subsequent |y evaper aNed and crystaldised fromethyl ether: 30 -

2008/ 086857 PCT/ EP 0077‘010775 -59

O —
0
HO \FIJ Q
OH N
OH N-N
H

700 mg of 5-{4-(2-methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-4-benzyl-
oxy-2-hydroxy-N-methyl-N-butylbenzamide are initially introduced in 20 ml
of acetonitrile with cooling, and 10 ml of carbon tetrachioride are added.
0.5 ml of N-ethyldiisopropylamine and 50 mg of 4-(dimethylamino)pyridine
and, slowly at -10°C, 326 pl of dibenzyl phosphonite are then added
dropwise. The mixture is stirred at this temperature for a further 30 min,
10 ml of a 0.5 M KH,PO4 solution in water are added, and the mixture is
extracted with ethyl ether, dried over sodium sulfate, filtered and evapor-
ated. Column chromatography gives 550 mg (51%) of 5-[4-(2-methyl-
phenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-4-benzyloxy-2-(dibenzyl phos-
phate)-N-methyl-N-butylbenzamide (Rf 2.196 min; MW 746.8).

A solution of 550 mg of 5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-
yl]-4-benzyloxy-2-(phosphoric acid dibenzyl ester)-N-methyi-N-butyl-
benzamide, 5% Pd/C (50.5% of water) and 49.5 ml of hydrogen in 10 ml of
THF is treated at 23°C for 19 h in an autoclave. The resultant solution is

subsequently evaporated and crystallised from ethy! ether; 280 mg




(79.8% of nono-[ 2-(butyl net hyl carbanoyl ) -5-hydr oxy-4-(5-o0x0-4-o0-tolyl -

4, 5-di hydrqv(;F{mgmgﬁsg.,t riazol - 3-yl)phenyl] phosphate (Rfp@ppnofbidrsMV
476.4). Exanple 4 Preparation of

mono- [ 4- (but yl met hyl car bamoyl ) - 2- ( 5- 08894~ o- t ol yI - 4, 5-

di hydro-1H 1, 2, 4-tri azol - 3-yl ) -5- phosphonooxyphenyl] phosphate (E) O N ~ \
HO\ OHO\ d,,~Cl 1c N+l +C ,F-- OOHNN H ONON. i c ~0O

Synthesi s 1 378475 AmBupTaTammet M iy d bt OB EABS o3 1
E: MN 556. 4:4 Bidilydb83 H 12, 4 240 B3y I§5HEy 1) proEpREROIRT 0064F 7iSin; ME§U- Exanpl e 5

Preparati on of nono-[4-(butyl nmethyl carbanoyl ) -5- hydr oxy- 2- ( 5- oxo- 4- o-
tol yl -4, 5- di4ftdo- 1H 1, 2, 4-tri azol - 3-yl ) phenyl ] phosphate (E)

Example 4

Preparation of mono-[4-(butylmethylcarbamoyl)-2-(5-ox0-4-o-tolyl-4,5-
dihydro-1H-1,2 4-triazol-3-yl)-5-phosphonooxyphenyl] phosphate (E)

0
D
OH N-N
H
@ O N Oy N7
o O B
o\\*\3 .0 ,\ HO\\*\?,O Q\
|
0 N OH N
e o d
O\ —~ N‘ <p” -
\O ” —— r;’\OH H

O
g

The synthesis is carried out analogously to Example 3; D: MW 916; Rf
2.335 min E: MW 556.4; Rf 0.883 min.
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+ Cl Cd OP.OC N),-O O 11 OH NN HkON' O\l ON NHO O-0
H Qo 2000BkssN 1 OH HH i F The synthesis is petipsi7/0175
i

-~ C

2, 4-di hydr oxy- N- et hyl - 5- (5-8%i oxo0- 4- o-t ol yI - 4, 5- di hydro- 1
azol -3-yl)benzam de (G WD 2008/ 086857 PCT/ EP2007/ 010775 -61 O
Lawesson's reagent | GHO\ ~IIlII/L HO\ NO NS OH NN OH NN

anpl aET)quﬁé@@r ation of glucuronic acid derivatives of "C"

-5

sly to Exanple 3: F. MWN476.4;  Rf 1.321 mn. Exanple 6 Preparation
y -
-tri

I
I
;

Preparation of mono-[4-(butylmethylcarbamoyl)-5-hydroxy-2-(5-oxo-4-o-
tolyl-4,5-dihydro-1H-1,2,4-triazol-3-yl)phenyl] phosphate (F)

e gjgl N0 -

o ¥ eipsng]

0s5,-0 N/\¢O

0,0 N-N
P<op H
OH

O—'o
O

E

The synthesis is carried out analogously to Example 3:
E: MW 476.4; Rf 1.321 min.

Example 6

Preparation of N-butyl-2,4-dihydroxy-N-methyl-5-(5-thioxo-4-o-tolyl-4,5-
dihydro-1H-1,2,4-triazol-3-yl)benzamide (G)




(]
glucuronic acid O NV ONHO\\ I H HOOONHOOH  \7--0 CHOHN
G NN H - Hy¥Obouddbd ON N+ HOHO OH [N+ NN 0 Opbir@obudko H
0*HO CH HO OH WD 2008/ 086857, PCT/ CP2001/ 010775 -62 4 m of
potaSS|un1phosphate buffer (0.1 MpH 7. Toith 1.0 mM M 2), 100 ng of
uridi ne-5' -di phosphogl ucuroni c acid sodiumsalt, 10 ng of " " (suspended
in 1 mM of 20%acetonitrile) and 1 m of pig Iiver honogenate are
introduced into a sanple vial. The batch is incubated at 37. After 24 h,
acetonitrile is added, the mxture is centrifugedy and the super- natants
are then evaporated Yo dryness. Separation and anal ysis of the three
regi oi soners i s caryied out by neans

Lawessonsreagent \Iéizj\\ig;:]\\

Preparation of glucuronic acid derivatives of "C1"

N
HO

Example 7

Uridine-5'-diphospho-

ic aci Os N
o N— glucuronic acid - H
0.__0 H
HO 0
HO OH Mo
N o D
S OH OH N—N
OH N—N H
H
||C1|I
on © /\/\
O N— N\
X
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OH N N N7 N
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O 0 N-N 0
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of LC-M5. LC-Ms conditions Hew ett Packard HP 1100 series systemw th the
fol | owi ng fwetwesamsssyon source: el ectrospray (positivepowdero07Hc@EnNs
100-1000 me; Fragmentation voltage: 69,V; Gas tenperature: 300C; DAD: 220
nm Flowrate: 2.4 m/mn. The splitter“used reduces the flowrate for the
M5to 0.75 m/mn after the DAD. Columm: Chronolith SpeedROD RP-18e 50-4.6
Sol vent: LiChrosolv grade from Merck K&GA Solvent A H20 (0.01 % of TFA)

Sol vent B: a&ﬁﬁmwowéﬁmfbr%g%@wfé%)(o PM/@H 794 3iheND: mRPAVRLIB - > 100% of
B Omnto 3.0 mn 100% of .3 mn 100% of B—> Y%of

B: 3. 3mmt o4rm100:mg ohw%newmhmphoglueqmm aalsi§,ochwm siadfl newngm@f |'-ﬁ“1val ues are
found: 307, 1.4 saper entified by
NVR spect ros@y ‘8@5’ *Zbg@%]dé%g)ﬁ}naﬁ@ﬂ %Wﬂo%ﬁ% p,g"@??%? mensi onal
1H NVR SpeCtél‘é‘*hﬁBQu&é@rrﬁb %%h?hﬂ@ﬁ)ml%@bat&ﬁh@%@%’at%‘é?speCt ra vere

obt ai ned under the follow ng condi- tions: Bruker DRX 500 spectroneter;

DVBO- d6, 303Aler 24/B, asetonirileais diddedsthegmidune isfcentrfuged NvRI theestipalim s | 7

natants are then evaporated to dryness.

Separation and analysis of the three regioisomers is carried out by means
of LC-MS.

LC-MS conditions

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

Fragmentation voltage: 60 V;

Gas temperature: 300°C;

DAD: 220 nm.

Flow rate: 2.4 mi/min. The splitter used reduces the flow rate for the MS to
0.75 ml/min after the DAD.

Column: Chromolith SpeedROD RP-18e 50-4.6

Solvent: LiChrosolv grade from Merck KGaA

Solvent A: H,0 (0.01% of TFA)

Solvent B: acetonitrile (0.008% of TFA)

Polar gradient:

5% of B — 100% of B: 0 min to 3.0 min
100% of B: 3.0 min to 3.3 min

100% of B — 20% of B: 3.3 minto 4 min.~ ™™

For three compounds of equal mass, the following Ry values are found:
1.307, 1.406 and 1.465 min.

Isomer H was unambiguously identified by NMR spectroscopy.



65a/NO10 11 Or 1z 1 i HO 19050 9 2318 17 16 2 1 ~. N13 HOOH | ~O

22 OH 20 Ojydhdishdesd; H 14 6 (1 H) [ppmi Ml tiplicity | npepspiogrdsisgnment
11.97 s 1H H14 10.2 broad 1H H3 7.35-7.0 m4H H9, H10, H11, H12 6.99, 6.94

s IHHL 6.50 s 1H H2 5.30-5.05 broad™2M ™2 OH groups of the sugar ring
(4.88 d 1H H15 3.76 d 1H H19 3.60-3.10 m5H H5, H16, Hl7, H18, H20 2.95 m
1H H5' j 2.87, 2.63 s 3HH4 2.50 mDWsO- d5 2.17,2.16,2.14 s 3H H13

1. 55-0.95 mid ko ffonodh NV BBttt ShBusnsidha igbicow ng. exampl s

relate to pharnaceutica
HMBC and ROESY spectra were obtained under the following condi-

tions:
Bruker DRX 500 spectrometer; DMSO-ds, 303 K, TMS as standard.

Assignment of the TH-NMR spectrum:

13

N
>;o
~N

H
3 H 14
S (1H) [ppm] Multiplicity Intensity Assignment
11.97 s 1H H14
10.2 broad 1H H3
7.35-7.0 m 4H H9, H10, H11, H12
6.99, 6.94 s 1H H1
6.50 s 1H H2
5.30-5.05 broad 2H 2 OH groups of the sugar ring
4.88 d 1H H15
3.76 d 1H H19
3.60-3.10 m 5H H5, H16, H17, H18, H,O
2.95 m 1H H5’
2.87,2.63 s 3H H4
2.50 m DMSO-ds
217,2.16, 2.14 s 3H H13
1.55-0.95 m 4H H6, H7
0.91, 0.69 m 3H H8
0.00 s TMS

The following examples relate to pharmaceutical compositions:




WO 2008/ 086857 PCT/ EP2007/ 010775 -64- Exanple A: Injection vials A solution

of 100 g ofwbhgosakssse | ngredi ent according to the I NvepcraP26i0755 9 of
di sodi um hydrogenphosphate in 31 of bi 4Stl |l ed water is adjusted to pH

6.5 using 2 N hydrochloric acid, sterile'filtered, transferred into
injection vials, |yophilised under sterile conditions and seal ed under
sterile condi- tions. Each injection vial contains 5 ng of active

i ngredi ent . Hﬁilgﬁlw fsies A mxture of 20 g of the active

i ngredi ent accor nventl on with 100 g of soya lecithin and 1400

g of cocoa bAtstowtldrSom’EﬂOg@ftlwacm ngtedlenﬂmdmdlagdo#hé mmedtibnandol Each
supp05|tory cont ains 20 active ingredi C. . Solytion A

solution is %rge‘?féi %Qﬂlpﬁbwdrogemhqmaé@m Jeof H@ﬂ%kﬂ?@r‘{‘(atﬁb'@cﬁ%‘ﬁﬁ 8 the

ibg\r/\ggf Ikgzl un?ﬁ?q oAt ﬁlﬁ?gﬁo%lﬁag algzl d| %"?Iﬁﬂ r%@f@@#@mﬁ?%@agﬁ Ssged ?];

6.8, and theviafs, iophilised uride stailé eoAdilioasandtseialdd sm@brtatenlermw- tion.
This solution can be used in the formof eye drops. nple D:. O ntnent 500

ng of the act?Ve Baghripigctian vial ceptaingStad O @Ci'\fﬁ/@ﬁﬁ‘djﬁnhre mixed with 99.5
g of Vaseline under aseptic conditions. Exanple E: Tablets A m xture of 1 kg
of active ingredient according to the invention, 4 kg of |actose, 1.2 kg of

potato star cExaﬁ;Fﬂelm sﬁppagnoﬁed 0.1 kg of nmagnesium stearate is pressed
in a conventional manner to give tablets in such a way that each tabl et

contai ns 10 AgniturasfidPeg ioﬁtjwee@nte/ﬁtlngmlezﬁ(apsp(dla@%manmﬁmwm10775
- 65- 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 the active ingredient according to the
invention, 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,0O and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of the 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
stearate is pressed in a conventional manner to give tablets in such a way

that each tablet contains 10 mg of active ingredient.




g

Exanpl e F: Dragees Tablets are pressed anal ogously to Exanple E and
subsequent lwoeaBlogsss7i n a conventi onal manner with a coptTmg200f/08003 0Se,
potato starch, talc, tragacanth and q§%_ Exanpl e G Capsules 2 kg of active
i ngredi ent according to the invention e introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule contains
20 nmg of the active ingredient. Exanple H Anpoules A solution of 1 kg of
the active ipgdRgiept m@g@@@i ng to the invention in 60 | of bidistilled
water is sterile filtered, transferred into anpoul es, |yophilised under
steril e condiabletssaramuessad analogdesly $0 &xample énand sobsequentiy caatedhoul e
contains 10 n% of act.ive ingredi (?nt. t WD 2008/ 086852 PCI/ EﬁZp??/ 010775 -66-
Pat ent O ai AR 2 GONMED leaﬂ%gﬂaer with a coating of sucrose, potato starch, talc,

5-[4-(2- net SR{E% nddugdroxy-4H-1, 2, 4-triazol -5-yll1-2,4- d ihyd

r oxy- N- net h;[ré bﬁm%ggr?% m i de, and pharnmaceutically usabl e derivatives,
salts, solvates, tautoners and stereoisoners thereof, including mxtures

t hereof in g’lF raiégis;. 2. Compound according to Caim1, in which the

phar maceut i c2X3mp, |CaRRYIPSat i ves are selected fromthe group mono- and
di phos- phor kg 3¢ bilhielrgredibtPaoadi B8 e fivedlibl Sre iftRSRIcedNAt!! 9! ucur oni ¢
aci d derivatives. 3. I canment conpri si ng

5-[ 4- ( 2- net hydrdhysiatine Cagvuteinya dbhvertiohal manner in such a way that each

triazol -5-yl]-2,4-di hydroxy- N net hyl - N-but yl benzam de and/ or phar-

maceut i cal | CapsHia @oraams/%(fmge@f,th%ow? iRggedignts, taut oners and

Example H: Ampoules

A solution of 1 kg of the active ingredient according to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised
under sterile conditions and sealed under sterile conditions. Each am-

poule contains 10 mg of active ingredient.




~«
stereoi sonmers thereof, including mxtures thereof in all ratios, and

optional |y, I Dl s and/or adjuvants. 4. Use of
5-[4-(2- neYV%%%qzdesﬁgl*) - 3-hydroxy-4H-1, 2, 4-triazol -5-yl ] -PE,TQEPZOWOIOWS

di hydr oxy- N- net hyl - N- but yl benzani de an® phar naceutical | y usabl e
derivatives, salts, solvates, tautonmers and stereoi soners thereof,

I ncl uding mxtures thereof in all ratios, for the preparation of a nedi-
canent for the treatnent and/or proaghm)ﬁi(i_s of diseases in which the

i nhi bition, regulation and/or mod@&eMbHIAIMS SPo0 plays a role. 5. Use
according to Caim4 of 5-[4-(2-nethyl phenyl)-3-hydroxy-4H

1,2,4-triazol -5-yl]-2,4-di hydroxy- N net hyl - N-but yl benzam de and

phar maceut i tal | yhesabipouther i vati ves, salts, solvates, tautoners and
stereoi somers therepf, jncludjn l xtures t f in all ratios, for the
preparation of a rreg’l[%'é#rﬁﬂ?tﬂf/bpgf‘%ﬁf'%Cﬁ??%‘gﬁ'g&i%ﬁ@?@k@ﬂﬂﬁﬁéf VO
20081086857 PCT, | seases, viral diseases, for

i mune suppress#@gafgr%wgﬁ%%%%%@eﬁ%%ﬁﬁm i on-i nduced di seases, cystic
fibrosis, di seaardphasnaceaticatly wshbleaderivageessalts, solvatels| targonheseases,
aut oi nmmune di s- eases, jschaem a, fibrogenetjc diseases, for the pronotion
of nerve regenefB! ﬁtﬁf?ossemqrﬁmquepf,r\@clvg@ggwwrﬁswersaﬁmll rat@sour cel I s and
tumour netasta- ses, for the protection of normal cells against toxicity
caused by cheno- therapy, for the treatnent of diseases in which incorrect
protein fol @i ngCompagdramatding to Clainpr| inowvieh teaphaiméesttmally6. Use
according to Caimb5, where the tunour diseases are fibro- sarcons,
nyxosar coma, | i BeRRIE deRativasoare saiested fiom dhe asydnmenosand &irhoschor dona,

angi osar coma,  egof NgLiARANEAVES, thib¥B L es, mono- and diglucuronic

acid derivatives.

3. Medicament comprising 5-[4-(2-methylphenyl)-3-hydroxy-4+-1,2,4-
triazol-5-yl]-2,4-dihydroxy-N-methyl-N-butylbenzamide and/or phar-
maceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

4.  Use of 5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2,4-triazoi-5-yl]-2,4-
dihydroxy-N-methyl-N-butylbenzamide and pharmaceutically usable
derivatives, salts, solvates, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medi-
cament for the treatment and/or prophylaxis of diseases in which the

inhibition, regulation and/or modulation of HSP90 plays a role.

5. Use according to Claim 4 of 5-[4-(2-methylphenyl)-3-hydroxy-4H-
1,2,4-triazol-5-yl}-2,4-dihydroxy-N-methyl-N-butylbenzamide and
pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, for the

preparation of a medicament for the treatment or prevention of



~
sarcomm, |ynphangi oendot hel i osarcoma, synovi oma, nesotheliom, Ewng's

t unour , Iewq&mmm@m%7 r habdonyosar conga, . col on car ci noma,pcTaaneF7@abi’s cancer
breast cancer, ovarian cancer, prostatg,cancer, squanous cell carcinom,
basal cell carcinona, adenocarC|nona yringocarci noma, sebaceous gl and
carcinoma, papillary carcinoma, papillary adenocarcinonas,
cystadenocar ci nonmas, bone marrow car- cinona, bronchogenic carcinonge, renal

cel | carcinona, JPﬁ(E’@rtd?Q@a?erﬁt?ivlrﬁl a#eéése%é}ﬁf&iapggpne%newé&gﬁfnc.m% seni noma,

enbryoni ¢ carci- nona s tunour, cerv cancer, testicular tunour,
| ung carci - nonal,anmmlhﬂlammatiohdn@mdi’saams dyshalfierosiadiseases, epi t hel i al

carci- noma, glioma,. astrocytoma, nedul astonm, cra har yngi oma,
ependynoma, pi nBST it ?EM&%?@PS%W‘%%HJ' Ct?'QHﬁL‘i’é%qaé ﬁe%%ffﬁmun% dis-

ol i godendr ogl i OgﬁseﬁéﬁHEnﬂﬁaﬁbﬁgbﬁe%rﬁnseﬁgéé obl ast oma, retino- blastong,

| eukaemi a, |ynphoma,” nultiple myé oma, Wl denstroms nmacrogl obul i naenia and

heavy chai n di sfadbe p&mﬁﬂb@@ﬁﬁeﬁ&a&@énéﬁﬁbﬁmoow010775 -68- 7. Use
according to daimp5,.where the eno ral diis eases is

sel ected fromt '@?'Bﬁ'ﬁgégﬁgrgmrh%{%n%épta qqr§eII§ SA“”Wé’bg‘et??t@l s type B,
hepatitis type Leginfluenza, varicella, adenovirus, herpes sinplex type |
(HSV-1), herpes sinplex type Il (HSV-11), cattle pI ague, rhinovirus,

echovi rus, rot afdrrthe protestiom af nogymalysetlptagainst itoxisity &88ed bypapembenavi r us,
papovavi r us, cyEone al ovirus, equinovirus, arbovirus, huntavirus, Coxsackie
virus, nmunps Vi h&aP¥reasl es virus, rubella virus, polio virus, human

| munodef i ci eNCHorthé HatHBRL gfcg.tl%és)m mchwfbc%g@gwa@%?cy virus type

1 (HV-11). 8. Use accor where t i on-i nduced
di seases are rhggregiatiod isatphincipat caasdifastor.nul ti pl e sclerosis, type 1
di abet es,
6. Use according to Claim 5, where the tumour diseases are fibro-
sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-
sarcoma, Iymphangioendothelioéarcoma, synovioma, mesothelioma,
Ewing’s tumour, leiosarcoma, rhabdomyosarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,
squamous cell carcinoma, basal cell carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-
cinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,
bile duct carcinoma, choriocarcinoma, seminoma, embryonic carci-
noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-
noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, neuroblastoma, retino-
blastoma, leukaemia, lymphoma, muitiple myeloma, Waldenstréom's

macroglobulinaemia and heavy chain disease.



»

| upus erythemat osus, psoriasis and inflammatory bowel disease. 9. Use

accor di ng HQ ﬁog,bgghé where the di seases associ ated W tgy@nghfrogpResi s are

di abetic retinopat haemangi omas, endonmetriosis and tunour angi ogenesis.
10. Use according to Claim5, where thB8fibrogenetic di seases are
sclerorma, polynyositis, systemc lupus, cirrhosis of the liver, keloid
formation, interstitial nephritis and pul monary fibrosis. 11. Use according

hooregat | on’l's e rrerdias ¥ Clal's WhEts el BalndRER o s Pfr S akon
di sease, Hunti nghess $s %Ieétbaffﬂimﬁe ?rod&coﬁ@ﬁir@@ﬁﬁépﬂﬂ@ﬁvpémﬂepa-

5-[4-(2-net hyl phené{ 3- hydr oxy- 4H-
triazol -5-yl]- 2fifis nwarbagatmsrtmﬂ influpnzg) weiicella adengwirus: herpes

G et oo somer ot HEPRER Wi T YRines Sutdlex BRTURRVA T BBRIG R o

| east one furt hetinBwflis FERBYINGS troteRirud IR Birafdry s aP0iedd (REBR7
PCT/ EP2007/ 010775 -69- 13. Set (kit) congl smgﬁ%?wseparate pgcks (a) of an

effective armunpapﬂloma{verJ(szpamwwlrpawww\esalwumx@qumovnrus arbovirus,

4H 1, 2,4-tri azo HL d roxy-N- net N-bu | henza Id and/or
T roceut | car 1 Duliatia Garsas vi& ralinps Vits; fedsles (a4 ARdE° .o
st er eoi soners tbﬁm@oéonolwmsuﬁuﬁ@nmﬁfhu:ﬁ@@eﬂd@f@mruSrtyaéI| (HALiasnd and (b) an

effective anount of further nedi canent activé ingredi-
human immunodeficiency virus type Il (HIV-1I).

8.  Use according to Claim 5, where the inflammation-induced diseases
are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease.

9.  Use according to Claim 5, where the diseases associated with angio-
genesis are diabetic retinopathy, haemangiomas, endometriosis and

tumour angiogenesis.

10. Use according to Claim 5, where the fibrogenetic diseases are
sclerorma, polymyositis, systemic lupus, cirrhosis of the liver, keloid

formation, interstitial nephritis and pulmonary fibrosis.

11.  Use according to Claim 5, where the diseases in which incorrect pro-
tein folding or aggregation is a principal causal factor are scrapie,
Creutzfeldt-Jakob disease, Huntington's or Aizheimer's.

12. Medicament comprising 5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2,4-
triazol-5-yl}-2,4-dihydroxy-N-methyl-N-butylbenzamide and/or
pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in ali ratios, and at

least one further medicament active ingredient.



WO 2008/086857 PCT/EP2007/010775
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13. Set (kit) consisting of separate packs
(a) of an effective amount of 5-[4-(2-methylphenyl)-3-hydroxy-
4H-1,2,4-triazol-5-yl]-2,4-dihydroxy-N-methyl-N-butylbenzamide
and/or pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.





