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i nhibition, regulation and/or nodul ati on of HSP90 pl ays a role,
furthernore to pharmaceutical conpositions which conprise this
conmpound, and to the use of the conpound for the treatnent of

di seases in which HSP90 pkaysrd se@beriThasCeysecluniolrding and
conformation of proteins in cells is ensured by nol ecul ar chaperones

and is critical for the regulation of the equilibrium between protein
synt hesi s and degradati on. Chaperones are inportant for the
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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 numbei 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 physiclogical 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 normai stress-free conditions. Thus, various HSPs reguiate, for



exanpl e, correct folding, intracellular |ocalisation and function or
regul at ed degradati on of a nunber of biologically inportant proteins
of cells. HSPs forma gene famly wth individual gene products whose
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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 HSPY0 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG),
a derivative of geldanamycin, is currently undergoing clinical trials.

HSPO0

HSPS0 represents approximately 1-2% of the total cellular protein mass. It



In addition, HSP90 al so has a regul atory inportance. Under

physi ol ogi cal conditions, HSP90, together with its honol ogue in the
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HSPO0 is involved in a number of complex interactions with a large num-

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



WO 2008/ 086857PCT/ EP2007/ 010775 - 5 - in xenograft tunour nodels
(Schulte et al, 1998; Kelland et al, 1999), but had significantly
| ower |iver cytotoxicity than gel dananycin (Page et all 1997). 17AAG

is current! yuunde@aishg phase 1/11 clinical trials. %ﬁhﬁ%g 0?9775n

macrocyclic antibiotic, |ikew se exhibited revision

v- Ha- Ras-i nduced mal i gnant phenot ype of 4fi br obl ast s (Kwon et all
1992; Zhao et al, 1995). Radicicol degrades a |arge nunber of signal
proteins as a consequence of HSP90 inhibition (Schulte et al., 1998).
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cycle arrest and differentiation 1 n breast cancer cel

et al., 2001)swikbrgdhasonfhenatmuifredromaeandiiead, 2008 parti ci pation

of HSP90 in the regulation of a | arge nunber of signalling pathways

whi ch have crucial inportance in the phenotype of a tunmour, and the

di scovery thaknoentld$R9Mhathibitbregpr oduct s exert their biol ogical effect
through inhibition of the activity of HSP90, HSP90 is currently WO

2008/ 086857 PG FRRPBLLOLPHEP oD ifhibitors 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 precipifation and investigations on affinity matrices then showed

{ that the principal mechanism of action of geldanamycin involves binding to
HSPS0 (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 HSPS0 complex, with its property of functioning as
chaperone for client proteins. As a consequence, client proteins are de-
graded via the ubiquitin-proteasome pathway.
The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin
(17AAG) showed an unchanged property in the inhibition of HSPS0, the
degradation of client proteins and antitumoural activity in cell cultures and



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

t herapeutic agent (Neckers et al., 1999). The principal nechani sm of
action of gel dananycin, 17AAG and radicicol includes the inhibition
of the bi ndihg.Rkohdd to the ATP binding site at the Npt&fipiggahioenrd
of the protein and the resultant inhibi%ion of the intrinsic ATPase
activity of HSP90 (see, for exanple, Prodronou et al., 1997; Stebbins
et al., 1997; Panaretou et al., 1998). Inhibition of the ATPase
activity of HSP90 prevents the recruitnment of co-chaperones and
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the treatnment of HSP90-induced di seases, such as tunour diseases,

viiral di seasées!Paagoarctiyly (Rep ebflarh®98). hepatitis B (Waxman, 2002);

i mrune suppression in transplants (Bij!makers, 2000 and Yorgin,

2000); inflammation-induced di seases (Bucci, 2000), such as
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aut oi nmune di seases; ischaem a; pronotion of nerve regeneration
(Rosen et al Whigphig/todsab-eraiehace ok HSRE0, (Marsiwe)al1 29800kl d, US.
6, 210,974 Bl); fibrogenetic diseases, such as, for exanple,
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WO 01/ 72779 descri bes purine conpounds and the use thereof for the
treat ment of !@Egélaéhﬂgi‘?ﬂ'p%@%% Qfgdrar al ogue of HSP90) -i nduced

di seases, such as tunour di seas€s, where the cancerous tissue
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It has been found that
544- ( 2- met hyl phenyl) - 3- hydr oxy-4H-1, 2, 4-tri azol - 5-
y1l] -2, 4-di hydr oxy- N- net hyl - N- but yl benzam de and salts thereof have

very val uablgophrhg@sp! ogi cal properties while bei ng wWebk /b8t R5-Rd-
In particular, 1t exhibits HSP90-i nhi b_iéi_ng properti es. 'Ijhe present

invention therefore relates to
544- ( 2- met hyl phenyl) - 3- hydroxy4H 1, 2, 4-tri azol - 5-y1] - 2, 4- di hydr oxy- N-
met hyl - N- but yl benzam de as nedi canent and/ or medi canment active

i ngredient i rbéiﬁgtégt&sawa%vanéf RtRe el arsbmedt of HRiB@IdhEizpeases
and to the use o 3-

544- ( 2- hyl pheny1) -
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e for the preparation of a pharnmaceutical for the treatnment and/or
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|
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art that sho e oned romis the c

514- ( 2- et hylqgetie mjth)HSP &Y thhibitprettdsii|t® indsdledtbzalegbadetibn 2f 4npodeyrdr oxy- N
met hyl - N- propyl benzam.de. (".A47"). . WO 00/ 53169 descri bes HSP90

i nhi bi tion w%ﬂf%w%@%&ﬁﬁgﬂ@m#w? ef P_(P&?ﬁ%ﬁe'%sw%w%'ﬁs&fg A2
di scl oses HSR@&Hdr hedilbiidivorharcali apak aﬁardﬁbgtdsv@smeht%%eb% B i ng
pyrazol e derivatives which are substituted by an aromatic radical in

the 3- or 5-pE¥iuendndaregulaietindsawuin(sae RIcEATRIDSPSRIN ghal. MO01).
2004/ 056782 Ay 4 B% (2oR5R 16} 1rleRtE o?ﬂ?erﬁoﬁgﬂ%@ﬁ%ﬂcﬁ%@@%sis%t

—HSP90. i nhi.bi.t.ors.. Puri ne .derivatives. having nhi'bi t1.ng.
properties areestirgciuosau-therap@ii2a@ieo zanA® achieved by simultaneous deg-
radation of a plurality of proteins which are associated with the trans-

formed phenotype.

{ In detall, 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
(Bijimakers, 2000 and Yorgin, 2000); inflammation-induced diseases
(Bucci, 2000), such as rheumatoid arthritis, asthma, multiple sclerosis, type
1 diabetes, lupus erythematosus, psoriasis and inflammatory bowel dis-
ease; cystic fibrosis (Fuller, 2000); diseases associated with angiogenesis
(Hur, 2002 and Kurebayashi, 2001 ), such as, for exampie, diabetic reti-

nopathy, haemangiomas, endometriosis and tumour angiogenesis; infec-
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WD 2004/ 108080 A2, WD 2005/ 002506 A2, WD 2005/000211 A2, WO
2005/ 000212 A2, WO 2005/000213 A2, WO 2005/000214 A2, WO 2005/ 000314
Al. Further literature: Argon Y and Sinen BB. 1999 "G p94, an ER

chaperone wiyg§ 5 and peptide binding properties”, Yoy ol
Dev: Biol., ﬁ&%ﬁﬁ%ﬁ%h pp. 495-505. Bljlrrgkers M JJE, Narpgﬁ&ﬁdﬁ%@ﬁﬁ
a

"Hsp90 is essentl al for the synthesis d subsequent nenbrane
associ ation, but not the nmaintenance, of the Srckinase p56lck”, Mol.
Biol. Cell, Vol. 11(5), pp. 1585-1595. WO

2008/ 086857PGDEE’é’rQQ[7ét(h1QETI5end51|% MolBEGiah MiddiciRRy et 21 o, €6l 2064,

Sessa WC, Girino G 2000 "Gel danamycin, an inhibitor of heat shock

protein 90 (HigssOhe thaipaewis ayHasnestismamications oh AESRAR activmianarmaf or y
f f d
Bt ool VAR oL 0GR e AR Yok B

Z, Santi VS. co@®vagddlarahisdsisedi ng assay for the gel dananyci n- heat
shock protein 90 interaction", Analytical Biocherri.Nol. 317, pp
40-46. Chen C-F, Chen Y, Dai KD, Chen P-L, Riley DJ and Lee WH.
1996 " A new rEwEentficdtibe displ0 cb&rﬁohyidgﬁvhml spedifigblnCina e ivetate

interacts with the retino rotelnd mtosis and after
hoat | chook: AISHOT TeBRYIERESF O W/Berators dgablesat 60T OHKDNRSE
Ti maul M\, Lq wshitBn, Munster PN, Zheng FF, Sepp-Lozenzino L and Rosen
N. 2001 "A small nol ecul e designed to bind to the adeni ne nucl eoti de
pocket of HSP90 causes Her2 degradation and the growth arrest and

di{f ferentiat il?ﬂaé)f)e&ﬁ FARY tﬁgpg-?i(ﬁmelﬂﬁ;lphe%ﬁm—h% r84<y—4Hy’Rb,4-tﬁazol—5-
‘ yl]-2 4-dihydroxy-N-methyl-N-butylbenzamide and salts thereof have very
valuable pharmacological properties while being well tolerated.
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 active ingredient in the treatment and/or
prophylaxis of the said diseases and to the use of 5-[4-(2-methylphenyi)-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, efc. Animal models are of in-
terest for experimental investigations, where they provide a model for the

freatment of a human disease.



pp. 289-299. Chiosis G Lucas B, Shtil A Huezo H, Rosen N 2002
"Devel opnent of a purine-scaffold novel class of HSP90 bi nders that
inhibit the proliferation of cancer cells and induce the degradation

of her2 tyraqsj I e". Bioorganic Med. Chem, Vol. - R
3555- 3564. %ﬁ?@ﬁ%éﬁg‘énd Lat chrman DS. 1996 "Do heat shi’g’&m%?"é’?%‘."%?

have a role in breast cancer? , Brit. 39-Cancer, Vol. 74, pp.
717-721. Felts SJ, Onen BAL, Nguyen P, Trepel J, Donner DB and Toft
DO. 2000 "The HSP90-rel ated protein TRAPL1 is a mtochondrial protein

W th disti nct%f@%gﬁpal properties”, J. Biol. Chem, Vol. 5, pp.
3305- 331 2. 2 086857PCT/ E132007/ 010775 13 - Fuller W Cuthbert

AW 2000 "Post-translational disruption of the delta F508 cystic

fibrosis tra ctance.requl ator (CETR) - l.ar ...
Chaper one comgeé\ﬁ%p ﬁ“g@f%%c 'ﬁ{?\% |°H’e§t 'i%'ﬁt{‘? g% vaéag?% g%@éﬁﬁlﬁ@ﬁ‘ t he
57468 H ckoy & Brandon chr e e G L oyl D and Veber T 1050
. Hickey_E, Brandon : e oy, an er :
" Sequence andTrl‘ee@'GF%%qi%Wrﬁft f%afg%ﬁéldgﬁlfcmn ghed Fgrefrrra & e oA
heat shock pr 4. Q4. VO 4.4 . _pHoang
AT, Huang J, %L%F;[n&éﬁr\\%éﬁeyr@ﬁlli% h%ﬁgﬁ}gﬂi N%grmtglg’izm@” %gé(? ngfrggygﬁo Wi C
and Roy- Bur manepyl-dopopylhengemideaSdddilat i on bet ween the human heat
shock transcription factor 1 (HSF1l) and prostate adenocarci noma, Am
J. Pathol., Vol. 156, pp. 857-864. Hostein |, Robertson D, D Stefano
F, Workman P \AQIOG531 8@ dBécrib2eHSPIM Imhibifidrowitio tosmgnag ot & aoashacihe on
by the HSP90 i nhi hitor 17-allylam no- 1 7-denethoxygel dananycin
rasults in cy‘iedg"ta ¥%s and apoptosis", Cancer Res., Vol. 61, pp.

4003-4009. Hwvdr03/8umBds W2 (EidseaVISEOMinHibiting PeavalakwPderlddtivédol Y,
KimDK, Lee MO, Park H 2002 "Reduction of hypoxia-induced

transcripti oriRPGIRHbitinG PyieBeleiariyativs wiigh erasibaiitdre by an aromatic
factor-lalary RboncT, : jndi ng
byt he. 90- KDy “HCAt Mgl 802 e iBhi AKEIdERN h U9 20BRRIsBPE I i
Phar macol ., W&Q 264/656785%A1975- 982.

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

Purine derivatives having HSP90-inhibiting properties are disclosed in

SRR 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-
gases, such as tumour diseases, where the cancerous tissue includes a
sarcoma or carcinoma selected from the group consisting of fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, ostecgenic 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,



Jameel A, Skilton RA, Canpbell TA, Chander SK, Coonbes RC and Luqgmani
YA. - 1992 "Cinical W 2008/ 086857PCT/ EP20071010775 - 14 - Jolly C
and Morinoto RI. 2000 "Role of the heat shock response and nol ecul ar

chaperones iwoensagasesi s and cell death", J. Natl. Cang8ferh@Shiors
Vol o 92, pp. 1564-1572. Kawani shi K, S:hf'oo_zaki H, Doki Y, Sakita I,

I noue M Yano M Tsujinata T, Shamma A and Monden M 1999 "Prognostic
significance of heat shock proteins 27 and 70 in patients with
squanous cel |l carcinoma of the esophagus”, Cancer, Vol. 85, pp.

1649- 1657. KedmbnonicRardibhetnaGViNtKaageulViervibahesnddr, ieefitadardufidhr,

Valenti M rrer. BA, and Ha] raI KR. 1993 "Precl|inical antit,trl’ r
eval uation of B SAFHRANY- SR [16@ @PEHI%W%@I% ICRFRMAN B SRS Eﬁ‘ﬁ]
(1V): an or al ¢afcipekiay glidthal a ﬁfM‘he@@@%tdﬁ@éﬁ%@éﬁ%@h&%%%g pp.

2581 - 2586. Kelland LR, Sharp SY, Rogers PM Mers TG and rkman P.
1999 " DT- di apPREMEYEN Qs iaglerRa draprpangieblasiomas aaeusticviatyoms, oligo-
17-al I yl am nojenkfa Fﬂ%hﬁé‘y n | I ohL oLt ar ock
protein 90", T Ng@ Cancelﬁgalljﬁ%f ﬁf@f@oc{ha,é’%dr%ﬁ&#&?@%&éﬁb&g%@{orﬁ&

Kur ebayashi Jeulgesuiej lyimphicora sautiiplvimiSderaa SyValdeénstiga'sSnaSmgbanuliH.
2001 "A radicji . rgvative,. KE58333, inhibits expression of

hypoxi a- i nducrjlzaﬁq%éla?aglgt%e%&xgﬁgwéﬁg%ass&| ar endot helial growh factor,
angi ogenesi s and grow h of human breast cancer xenografts", Jap. J.

Cancer Res., . , ..1342-1351. Kwgn HJ, Yoshida M Abe K,
Hor i nouchi s\(&ﬁboﬁégﬁ@w@h%@? degres use;pf tg SAMPPHBYR Megtiphed
reversal of tiharsh airiRe BBORE R Qirf disdsak RRSEARERAal AR QR AR s
Bi‘osci ., Biotechnol., Biochem, Vol. 56, pp. 538-539. Lebeau J, Le
Chol ony C, Priggigdfionvihegieussabsiating ofiiserptrictpst A thapalits type B, hepa-

over expressi alisdlpd, iBeRRAlHR0ARK AREREA, AERES ShnbiBe o4 ASVR™

WO 2008/ 0868
herpes simplex type I} (HSV-Ii}, cattle plague, rhinovirus, echovirus, rota-

virus, respiratory syncytial virus (RSV), papillomavirus, papovavirus, cyto-
megalovirus, equinovirus, arbovirus, huntavirus, Coxsackie virus, mumps
virus, measles virus, rubelia virus, polio virus, human immunodeficiency
e = virus type | (HIV-I) and human immunodeficiency virus type Il (HIV-11). -
WO 01/72?79 furthermore describes the use of the compounds mentioned
therein for GRP94 modulation, where the modulated biclogical 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 ischaemiafreperfusion, or combina-
tions thereof, where the disorder associated with ischaemia/reperfusion is
a consedquence 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 siroke, cerebral vasospasm, hypotonia, hypoglycaemia,

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



mary cell line converted to a tunorigenic phenotype by the EJE24

Har veyras oncogene", Oncogene, Vol. 6, pp. 1125-1132. Marcu M5
Chadli A, Bouhouche I, Catelli Mand Neckers L. 2000a "The heat shock
protein 90 ambagmrBsst7 novobi ocin interacts with a previrauwsleyoo7/016773
unrecogni sed ATP-bi nding domain in the carboxyl termnus of the
chaperone, J. Biol. Chem, Vol. 275, pp. 37181-37186. Marcu MG
Schulte TIN and Neckers L. 2000b "Novobi ocin and rel ated coumarins
and depl etion of heat shock proteln 90- dependent signaling proteins",
J. Natl. Canc¥fgtivadisordeyohlzheimergslisezse, Hystingian's disekge, atyatrapdic BM

Price LM Ko A, O Hare MJ, Kaelin CM
Miutter G, Pg?%ral%} Qg( gg&g@rﬁh’%%%ﬁ%ﬁ nki ng gene expressi on
patterns to therapeut| C groups in breast cancer", Cancer Res., Vol.
60, pp. 2232 Sch Wa d aau
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2008/ 086857 PCHARE2A00H &k Subseduent BeR&émidEsontARA is Efwerra@lyeth@fcohhe
HSP90- based chag‘eronngsg/stem in_Ssi naI t ransducti on nucl ear

receptors andSEEBER BF SAEAGIast. RS §|i°!ia pRe dl@i[%/%é‘e”trﬁﬁ}%ﬁ arrpgipimia,
Pharmacol . Todsf0bperatitt, -caffiopltonalby$@8s 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-

— 7 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 HSP20
inhibitor geldanamycin with other medicament active ingredients:

WO 2004/108080 A2, WG 2005/002506 A2, WO 2005/000211 A2,

WO 2005/000212 A2, WO 2005/000213 A2, WO 2005/000214 A2,

WG 2005/000314 A1.

Further literature;
Argon Y and Simen BB. 1989 "Grp94, an ER chaperone with protein and
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Bijimakers M-JJE, Marsh M. 2000 “Hsp80 is essential for the synthesis and
subseguent membrane association, but not the maintenance, of the Src-
kinase p56ick”, Mol. Bial. Cell, Vol. 11¢5), pp. 1585-1595.
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role for stress proteins in oncogenic transformation”, Proc. Natl.

Acad. Sci. USA., Vol. 91, pp. 8324-8328. Yorgin et al. 2000 "Effects
of gel dananydiligkeyaEnhBeandendek paeds oyt biandi Ygbageht 19%h Spasiente

function and r r i ' ' )
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Hostein |, Robertson D, Di Stefano F, Workman P and Clarke PA. 2001
"Inhibition of signal transduction by the HSP30 inhibitor 17-allylamino-

1 7-demethoxygeldanamycin results in cytostasis and apoptosis”, Cancer
Res., Vol 61, pp. 4003-4009.
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M-0, Park H. 2002 "Reduction of hypoxia-induced transcription through the
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WD 2008/ 086857PCDEP2007/ 010775 - 19 - SUMMARY OF THE | NVENTI ON The
invention relates to the conpound
544- ( 2- met hyl phenyl) - 3- hydroxy4H 1, 2, 4-tri azol -5-y1] - 2, 4- di hydr oxy- N-

met hyl - N- butyhbgisagkfde and pharmaceutical ly usable derplc\{-ﬁgph%%w-,,q
salts, solvates, tautoners and stereo-i SOITEr S t hereof , including

m'xtures thereof inall ratios. In part %ul ar, the |nvent| on rel ates
to the conpound 514-(2-net hyl phenyl) -
3- hydroxy-4H1, 2, 4-triazol -5-y1] - 2, 4-di hydr oxy- N- net hyl - N- but yl benzam

i de and phar npgigut aﬁ@Monmtstab:tlez@twR/@é o¥ 8 hdzAhoBElS aﬁ@le and
stereoi sonmers thereof, including mxtures thereof in a rati os. The

i nvention parTPEGHEF chapsrenss %@@F%@Pﬁ%‘é@nfi&eﬂ Iﬁiéaﬁbnﬂb(ﬂjﬁh Caupgan-

met hyl pheny1) ;n3r hydlr 9%yt Hsbq2isfot ri azol - 5-y1] - 2, 4-di hydr oxy- N-net hyl
- Nbut yl benzam de’ and m)no- and di phosphoric acid derivatives,

t hi oxoderivatives, nono- and diglucuronic acid derivatives, tautoners
and stereois oA | udi 1 r r I.N-al. i 0S.
The inventi oﬁﬁ%gﬁﬁx 1%%7( r'ﬁyb%!([e]?'e%%ﬁ%\?’ E‘?F%Ms\?ﬂﬁ) thgé'h"r?%aguhd
54442- et hyl phaanyia) A 3nt\Wisraey MH 999 'Prégmusét@zaigmfﬁaaﬁbéoihéatislidmyd

hyclat es. and RBIVE 60 301 /EHBEB et Rl ALl 8o AT Empounds

are taken to &Rphagdsiycianess vel. 35ngbt1§@j yemt nol ecul es onto the
conpounds which formowing to their nutual attractive force. solvates

are, for exanple, nmono- or dihydrates or al cohofates. The conpound

For m WD 2008 10REHaPAAES, TR BB orsghh CORII PR en Bt 0T €
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Kelland LR, Sharp SY, Rogers PM, Myers TG and Workman P. 1998
*DT-diaphorase expression and tumor cell sensitivity to 17-allylamino,
17-demethoxygeldanamycin, an inhibitor of heat shock protein 90", J.
Natl. Cancer Inst,, Vol. 91, pp. 1940-1948.

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

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

Kwon HJ, Yoshida M, Abe K, Horinouchi S and Bepple T. 1892 "Radicicol,
an agent inducing the reversal of {ransformed phentoype of src-trans-
formed fibroblasts, Biosci., Biotechnol., Biochem., Vol. 58, pp. 538-539.
Lebeau J, Le Cholony C, Prosperi MT and Goubin G. 1981 "Constitutive

overexpression of 89 kDa heat shock protein gene in the HBL100 mam-



Phar maceutical |l y usabl e derivatives are taken to nean, for exanple,
the salts of the conpound according to the invention and al so
so-cal |l ed pro-drug conpounds. Prodrug derivatives are taken to nean

the conpoundygsgmlgisgd to the invention which has beeny fi‘Pidoc{Qm‘Nsth
for- exanple, alkyl or acyl groups, sugalrs or ollgopeptl es and whi ch
gl

is rapidly cleaved in the organismto %e the active conmpound
according to the invention. These al so i nclude bi odegradabl e pol yner
derivatives of the conpound according to the invention, as described,

for exanple, ran ddlliiné conbandd told furfidrdefid B9dncty ek trﬁebEﬁitVHarvey—

preferred prodrugs are the phosphoric acid ester derivatives, such
as, for exarrpﬂaéOnPﬁ@e'Fﬁ)n@mﬁm%Noéil%lﬁ’Bs%%ﬁ i1¢3%ci d ester
derlvatlves sugar derivatives, such as, for exanple, the nono-

and/ or di gl ucuronides or the 5-thioxo derivatives. The expressi on
"ef fective arijaisuMae&hadi AeBarbounhed{ Catelelli amhﬁa@km LpB&@Om" et i cal

active ingre e Qr i ch
s sought or seepdH BitsiR R ERctidrRRbhRbnhieREns it A RREraR I o
ti ?‘ sue, syst e'laflcogﬂ?emAT@Lblhmn”gﬂorria’n ﬁddetdadjnxytﬂ@&nﬁmmlﬁmﬁﬁé Sfaper- ;

"t herapeutica unt ich, conpare
with a corres‘%ﬂ%dﬁé} Bt %21}%6@3 %’%38?&?2%@(1 this amount, has
the foll owi ng consequence: WD 2008/ 086857PCT/ E P2007/ 010775 - 21 -

i nproved healing treatnent, healing, prevention or elimnation of a

di sease, a diMeEydiG Schvle TW @ﬂds@Q@'@F§tLat2@00ta"|‘é@Nﬁ§’ll<mlm@nd seldtesor der
or of side ef r
diisease, a ooty ne arf AEMIEER SERUELARE ol B BleaBhaRT sHnefing
ef fective anwate?nséu $dNath Campeskiet, YhleS2mmuMa-248. ch are effective
for increasing normal physiol ogical function.
Martin KJ, Kritzman BM, Price LM, Koh B, Kwan CP, Zhang X, MacKay A,
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gene expression patterns to therapeutic groups in breast cancer”, Cancer

Res., Vol. 60, pp. 2232-2238.

Neckers L, Schulte TW and Momnaaugh E. 1999 "Geldanamycin as a
potential anti-cancer agent: its molecular target and biochemicat activ-
ity", Invest. New Drugs, Vol. 17, pp. 361-373.
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122750} and 17-allylaminogeldanamycin (NSC-330507D) toxicity in
rats”, Proc. Am. Assoc. Cancer Res., Vol. 38, pp. 308.

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



The invention also relates to m xtures of the conpound according to
the invention, for exanple m xtures of two diastereoners, for exanple
inthe ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These

are parti cul\%lz%sjagﬁ%g.erabl y mxtures of stereoisoneric ,cQRpoNs The
conmpound according to the invention and al so the starting nateria

for its preparation are, in addition, p1|6epared by nethods known per
se, as described in the literature (for exanpl e in the standard

wor ks, such as Houben-Wyl, Methoden der organi schen Chem e [ Met hods
of Organic Chemi stry] , Ceorg-Thiene-Verlag, Stuttgart), to be

preci se under reaction conditions which are known and suitable for

the said reaotigneB. Y567 etle Adis of BR msr:lgolmeéed emawebh@eyeemﬁm per
se which are not nentioned here in greater detail desired, the

starting mat eﬁ*ﬁl%ﬁ!§ra@§ﬁUf§10§'d)ydeUQ‘l%ﬁfrfﬁﬁenfﬁrssaftdfel@?ptﬁfﬁS'QB@'[!@Q viag t hem

f th i th
Further it o T he AESoUAGL" deRr GPHEET TRE Ay B oRe S 2y | ng

conpounds are generally known. If they are novel, however, they can

be prepared p The, co d a r di t he
i nvention i sqy geép%%ﬁb%ﬁ\gm @SB%@ Ry n@g‘i HPV@B%B%‘; 8%‘?63‘
2008/ 086857PG@ﬁP?(%}17Em6éM7§nd 8t2uctufﬁﬂ@hér@@féhlsﬁtibri &f tﬁéWFFHﬂDMng
nmet hods whi ch _are known to the person skilled in the art. The

reaction is CGHErR&Re H§P9ﬁr{na|8§ulaf gpareronRs CeloY Yehe. PIESSNTR-es of

suitabl e inert solvents are hydrocarbons, such as hexane, petrol eum
et her, benzene, toluene or xylene; chlorinated hydr ocar bons, such as
t i chl or oet hyfredeomau 2, HaohtadewBt Bhnban &Bﬂbaﬁ&,@Bﬁéij tledbury JE,

chl orof orm ol . e, ch anol ,
sopr opanol . RALERh S Bl LB 2Ptg i ERRre Cednar usPelon as
d: et h?/l eL herdrivels iasnpleepiar “cleaﬂngf wlatt&iriswmi/drmﬁru;ﬁﬂ?: 6ﬂ'ﬂ'l|é)NQémﬂhz|@lXﬁﬁﬁ;

gl ycol ethers, sug yl.en yC nonet hyl or nonoet hyl ether,
et hyl ene egch‘?1 ”ﬁl'mg"}k\’ﬁleﬂg(%‘? d‘lgglgre‘ﬁn%zketones such as acetone or
but anone; am des, such as acetam de, dinethylacetam de or

di met hyl f or mam de (DMF); nitriles, such as acetonitrile; sulfoxides,

such as di netfffa S%IF‘FWPB"@L(@\)@@HGH@JWUW &ul RipercPV\eandh Bl iLE!.
aci ds, such agg bo'%'ﬂ]uﬁi) &s@fo@ﬁﬁﬁlﬁo@ﬂtﬂ F%Ftiétf %ﬁ%%‘%ﬂ? erdfigibyas
obenze sters. 2uch Ry et A

_nitromethane or nitr ne; ceta
m xt ures of ttheastiuthawianébictcs ﬂémlemjlamdrgeldatapqncm"pJJIl\aedi yChem., Vol.

pref erabl vy, f&r, pg.x%@bgs_ t et rahydr of ur an.

Rutherford SL. and Lindquist S. 1998 "HSPS0 as a capacitor for morphaio-
{ gical evolution. Nature, Vol. 396, pp. 336-342.

Schulte TW, Akinaga S, Murakata T, Agatsuma T, Sugimoto S, Nakano H,
Lee YS, Simen BB, Argon Y, Felts S, Toft DO, Neckers LM and Sharma
SV. 1999 "Interaction of radicicol with members of the heat shock protein
80 family of molecular chaperones®, Mol. Endocrinoloqy, Vol. 13, pp. 1435-
1448.
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Dependi ng on the conditions used, the reaction tinme is between a few
m nutes and 14 days, the reaction tenperature is between about -30
and 140, normally between -10 and 130, in particul ar between about 30
and about 12%g2ddd@sdakot ecting groups are renoved by nebhegs dhhghsare
known to the person skilled in the art.,_The cl eavage of an ether, for
exanple a nethyl ether, is carried out Wi a suitable sol vent, as

i ndi cat ed above, preferably by addition of boron tribrom de. The
reaction is particularly preferably carried out in dichloronethane at
a reaction tenperature between about -30 and 50, nornally bet ween - 20
and 20, in particul ar between about -15 and about O.

2008/ 086857 PCIPHHEJY/antoyeekers bil. 1985 T%%WI%@@W?WC%W he

i nvention canfldatiRer1Todémb® se;tgfamﬂ% ¥h bihB8 tAHSPYOL M ETm-
functi onal derlyvatll ves theregf o) r%ysllhs ({an parta??n% Al
hydrol ysi s, drorignt hmgjgénf@ﬁtjﬂsﬁnsnth geldapampein’s mehghﬂmémra%arfor
t he soIvonS| r 0 are those which contain
correspondi ngrﬁptt(")cg)lt’S’b‘c@;‘ij %?E] %Z§§2%/or hydr oxyl groups instead of one
or nore free am no and/ or hydroxyl groups, preferably those whi ch

carry an am no-pr L\ng~group instead of a at,om to an N
atom for exanpte UFnaon T SRREREIRaRF B st HeneCraionuE: HORUEr ERRea n
an NHR  gr ouporigsin ‘e 681 (@ waﬁﬁar@mm@rﬁag@@ﬁ ICRGorArdmN Y f, b
exanpl e BOC or CBZ) instead of an NH2 group reference is
furthermore ¢if%eh’&o0 starting materials which carry a

hydr oxyl - protecting group instead of the H atom of an hydroxyl group,

for exanple those which conformto the fornula I, but contain an
R'0- phenyl gramith OiFn Wihitesie!! R'ardiitaisesis dn 18981 diojdcufar aheperiongs:giiokip)

ol ar a1ty of CONEERERARN ot Banbolo SR BB S aEhigfise
hydr oxyl gr oudesviéws beolps®gentoBsE1Bhe nol ecul e of the starting

material. If the protecting groups present are different from one
anot her, they can in many cases be cl eaved off selectively. The term

"am no- pr ot ec$dROHY! BURbar JD,KIHANG Y0 @@@9@@1 'ir@? [581%h JoB | Bt R

groups which are suitable for prot ectl an am no group
agai nst chemnitiealof Berietaipmih fmmotm‘@rh tbat@mﬁa)t der & tamhoer t he

~desired chemgglodi@atdalo %ﬁgr'fbmofc%fhrewd\/&um'p}e%%_%sg@ the

nol ecul e. Typica ups are, 1 n’'part unsubstituted or
substituted acyl, aryl, aral koxynethyl or aral kyl groups. Since the

i no- pr ot ectd,ng, . d after th t
enct on sequtndeite Ch B ReB L, STRNG el b Rast R PR FRpre Bave BRAPL
however, prefi@ognceydtsi ﬂlfu‘(;ﬂﬁe'fo@ ah h@%d@é’ldﬁﬁarﬂac@ﬂ cotpld@tdrySinpef 4 - 8,

car bon atom; The term™ acg roup
protein chaperone by an anti umor agent" CeEI Vol. 89, pp. 239-250.

i

Supko JG, Hickman RL, Grever MR and Maispeis L. 1995 "Preclinical
pharmacologic evaluation of geldanamycin as an antitumour agent",
Cancer Chemother. Pharmacol., Vol. 36, pp. 305-315.

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



WO 2008/ 086857PCT/ EP2007/ 010775 - 24 - understood in the broadest
sense in connection with the present process. It includes acyl groups
derived fromaliphatic, araliphatic, aromatic or heterocyclic

car boxyl i c awddasossssul f oni ¢ aci ds, and, in particul ar pCcT/EP2807/016775

al koxycarbonyl, aryl oxycarbonyl and espgci al |y aral koxycar bonyl
groups. Exanpl es of such acyl groups are al kanoyl, such as acetyl,
propi onyl and butyryl; aral kanoyl, such as phenylacetyl; aroyl, such

as benzoyl and tolyl; aryloxyal kanoyl, such as POA, al koxycarbonyl,
Such as. met hddshaeibbiijar VT alsyaar sowUmezawa H. 1986 "Phenotypic

2,2,2-trichl DO | -
aralko;;ggrbgﬁgﬁéggﬁ%ﬁﬂégaﬁﬁégqE%ﬁ?@@ﬂ&ﬁ%%%gQﬁﬁgﬂé&&ﬂﬁga%%59'
4- met hoxybenzyyony eecdropariieaimeacHFhION cipdCary Insat kidnyy celuafecast M,

Fur t her mor e O, Pl g DR Reion Rty ol TR Bofan? | 082808 "

"hydr oxyl -protecting group” is |Iikew se known in general terns and
rel ates to groups which are suitable for protecting a hydroxyl group

agai nst c hemwakmaaagbg@mﬁ InHbiting hepSRRYC LRug EfBélé_@siﬁég bRH réfiRafGsi red
chem cal reaction has been carried out el sewhere in the nol ecul e.

Typi cal of suMergs &b, lice USY. Bedviet. it .i (A6, UHa ¥BETTE Uit ed or

substituted ralyk I S |y k
aroups. The ratitesHE MitnaBon 3, DOLRRe, IVESTRE BRA ReBS S 0 Yhos o
cruci al si ncélrtitioraoeheaishockl peajain rH 2P @ ppdhies desiteredradiaooallex

reaction or reaction sequence; preference is gjven to groups having
156, Tn par doRir b S EoRo0R SReamacng: asssiiie Tale for dhes¥Froltihs
hydr oxyl - pr otieehcdiger(s faRsForh&ion” NPRIc. Alatl dAcdie B2y USAR; Wol. Babgpzoyl ,
p-toluenesul&&nyl tert-butyl and acetyl, where benzyl and tert-butyl
are particul Pﬂ‘ ferred. COOH groups are preferably protected in
the formof their tert-butyl esters. The conpound according to the
invention is |iberated fromits functional derivatives - depending on
t he protecti prgn®ipl 2098 "Eifeets afgeidanamysim g heiat-ohorkapiotksn 90-bind-
advant ageousl I g r hlor+c_gcid, but alsa uysing other
Strong. nor gitd E5¢R7al et RER Bl EeafBbiecRoBiOuleafeC aci o
strong or ganikinasashaxirhimunal, s, 184(6h pas 2015.2bR®r oaceti c aci d, or
~sul fonic WO 20081086857PCT/ EP2007/ 010775 - 25 - acids, such as
benzene- or p-toluenesul fonic acid. The presence of an additi onal

i nert sol ventygusigRI@s Mdurefi | BHE Haptl FOL 28D12RISPOS LSS MiseSWuk 8BS&h-
inert solvents are_preferablysgr anic, for exanple carboxylic acids,

such as acet itig! pretein-feldingrtgol’, laBicl.eVPhHpdr o AR G di oxane,

am des, such as DVF, hal ogenated hydrocarbons, such as

di chl oronet hane, furthernore al so al cohols, such as nethanol, ethanol
or i sopropandhgoaliid Nakaee H adkBbamsa &f 188 "lppressiemoi BAShrsidlIOéNt s

i thon of Serartmeron By radobl hERER h ATt IERET ol bl y used

inthe formof a mixture of acetic acid and 70% perchloric acid in
the ratio 9:1. The reaction tenperatures for the cl eavage are

advant ageously between about 0 and about 50, preferably between 15
and 30 (roomtenperature). The BOG But, Pbf, Pnc and Mr groups can,
for exanple, preferably be cleaved off using TFA in dichl oronet hane
or using approximately 3 to 5N HCl in dioxane at 15-30, and the FMOC
group can be cleaved off using an approximately 5 to 50% sol uti on of
di met hyl am ne, diethylam ne or piperidine in DM at 15-30. Protecting
groups whi ch can be renoved hydrogenol ytically (for exanple CBZ or
benzyl) can be cl eaved off, for exanple, by treatnent w th hydrogen
in the presence of a catalyst (for exanple a noble-netal catalyst,
such as pall adium advantageously on a support, such as carbon).



WO 2008/ 086857PCT/ EP2007/ 010775 - 26 - Pharnmaceutical salts and other
forns The said conpound according to the invention can be used inits
final non-salt form On the other hand, the present invention also
enconpasses \R'P%déﬁ)@ﬁsg’; this compound in the form of i tg’C'l‘/EPzt}OW{)!QWS
pharmaceutically acceptable salts, which can be derived from various
organi c and inorgani c acids and bases Dby procedures known in the art.
Phar maceutically acceptable salt forns of the conpound according to
the invention are for the nost part prepared by conventional nethods.
A sui tabl e sagtypAARROE THENENTEAEL I Ng the conmpound with a

sui tabl e base to give the correspondi ng base-addition salt. Such
bases are, for exanple, alkali netal hydroxides, including potassium
hydr oxi de, so4gi i it hi i de. i h
metal hyar oxt s TSP RIRS B the orbol ML e Bl BB

al kali netal ##KoXkeaszolfeyl]l-2XaithydaropphimsthyVetuiigikedeanaidd anddi um
propoxi de; and. variou r ganj ases, such as, piperidine

G o€ hanol an NS ACRL ey RgP R AR esT A S, PaiYPIRR A aets 10 vieso-
conpound accoggdinegs therddfeintdRidt mkuras ehdrédfanizieatigtc! uded.

Aci d-addition salts can also be forned by treating the conpound with
phar maceuti cal |y acceptabl e organic and i norganic acids, for exanple
hydr ogen hal i ; : ORI i N~k ] ~
hydr ogen iod”ggéﬂgﬁﬁ%?ﬂﬁfwg¥gﬁ aC|éépgﬁ@bg%PPQ%%E%gﬁﬁgaégﬁwgﬁfﬁgpeof,
such as sul f ad-bydigixyét-& 2o4-trisizob plydiZed-diydrdxg-V-medhyldbubibepizaméded
nonoar yl sul fo sych,.as, et hanesul f onat t ol uenesul f onat e and
benzenesul f ordibo HCEHHERY iegR detvalViE THaoRst dpSreroie Sair s

t hereof , suchthemdficatlatimg rhixtdrbsiticpasiah all eatidsar t rat e, mal eat e,
succinate, citrate, benzoate, salicylate, ascorbate and the |ike.
Accordi ngly, pharnaceutically acceptable acid-addition salts of the

conpound accorkh mgehfort ParticA% AN biBrabRCleliss I Rel@fdvna%.-[4aget at e,
adi pate, alginate, arginate, aspartate, benzoate, benzenesul fonate

t

(besyl ate), bnsthiyirheay) s rysrext6H-15¢ dritiarol-Stylk-gdadioydrennphisetyiN-

canphorsul fo 2 : of i %H : . clitrate,

cycl opent anegﬁ}ég%ﬁa e%éle%}tngil raféﬂé]a%deofjﬁgpﬁ é‘%‘%%ﬁ%@%&%ﬁ%’%%gﬁ

di ni t r obenzoaterivatioete oybreu ishdtdigiuetrbaicesid dematiecs, tammareand
..galacterate (from mucic. acid), q%acturonat ucohept anoate, =

gl uconat e, glsd?rg%ogjeralﬂwgpﬂjm%% %F&#“Wé&ﬁ%ﬁ?gilfhaﬁ?@goﬁem sul fate,

hept anoat e, hexanoate, WD 2008/ 086857PCT/ EP2007/ 010775 - 27 -

hi ppurate, hydrochl ori de, hydrobrom de, hydroj odi de,

2- hydr oxyet haliEsiIVEBYRR ey iPgaicgary ietentiin srlatesiia uegpaewnd §-ittat e,

| act obi onat e, Ryl -HBl 0P alRazdD Qﬂ aLfnydFBLARDASAYRNE

nethanesulfoﬁggg&eﬁépﬁgﬁggﬁgggEe, ﬁdnoﬁ%ﬁgg éﬁ%hosﬁ%até? 9 A

2- napht hal enddiiylbemzgreideni coti nate, nitrate, oxal ate, ol eate,

pal noate, pectinate, persulfate, phenyl-acetate, 3-phenyl propionate,

phosphat e, phosphonate, phthalate, but this does not represent a

restriction. The inkentior also rélatelas ¢he aldsteafaridsoivnep otimésaconr-di ng to

t he invention includ | um,pi um anmoni um, calcium ¢ er, .
Cron(111), i MEHEE) SOYSIERDE IR CBRALIAHATS fRliRHACRERN AFgUCtons of iert

manganese( 11)solreit afdiédiils S0 tHECBRboLhAS whthiesm BWling B their 1G4
intended to r%Gresent arestriction. O the above-nentioned salts,

pref erence i LGRS feweanpivaicgmres ive examelei Mmeapapr diyveratesors aleshnd
pot assi um angekhe al kaline earth nmetal salts calciumand magnesi um
Salts of the conmpound according to the invention which are derived
from pharmaceutically acceptabl e organi ¢ non-toxic bases include
salts of prinmgr secongdar nd.tertiary.amnes, sulhst.ituted am nes,
50 1 nel bai g e TPaTS AeapedPg o e bRediPUTEY s RE8! el fele™ i e,

and basi c i onzesedeiegermr esi ns, for exanpl e argi ni ne, betai ne,



butyl chloride, brom de and iodide; di (G -C4)al kyl sulfates, for
exanpl e di nethyl, diethyl and dianyl sulfate, (Cl0-C18)al kyl hali des,

for exanpl e decyl, dodecyl, lauryl, nyristyl and stearyl chloride,
brom de and wodidesssgnd aryl (G - C4) al kyl halides, for eg(papiRbarzy!
chl'ori de and phenet hyl brom de. Both er- and oil-sol ubl e conpounds

according to the invention can be prepdred using such salts. The
above- nenti oned pharnmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate,
hem succi nate, hippurate, hy@tochl ori de, hydrobrom de, isethionate,
mandel ate, neglum ne, nitrate&, ojfeate, phosphonate, pivalate, sodium
phosphate, stearate, sulfa u‘ﬁpéé$&6??ate, tartrate, thional ate,
tosyl ate and tromet hanmiHee; thijs is not intended to represent a
restriction. The acid-addityon salts of the conpound according to the
invention are prepared by b ngj
with a sufficient anmount of Ired acid, causing the formation
of the salt in a conventi ﬁa{h gnner. The free base can be
regenerated by bringing the $alt forminto contact with a base and
isolating the free base in a conventional manner. The free base forns
differ in a certain respect fromthe corresponding salt forns thereof

with respect pyRRickalidl %ﬁbx@%eri%ﬂ%%rérb?ékerﬁﬂ&ﬂe&ﬁ fSOLU AL Lihe! N

pol ar solvents; for the purposes of the invention, however, the salts
ot herwi se corsadspdiie toMphiend aeeeding Ve iHfer ipvetinnearidoalas soisellabpro- As
ment i oned, t Q%ﬁ}r‘%ﬁﬁ#i cally acceptabl e base-addition salts of the
conmpound accord ng to € invention are formed with nmetals or am nes,
such as al kalRrodeigderivaticesdileatbkaretcemehh thhetanpoaid ac@ating t@thianes.
Preferred net.al s are sadju otassi um. nesi um and cal ci um

Pref orred or dAMTEORMAEENE? By ROSHARHIY Mot FArEHed HoRBH droups,

chl or opr ocai ngigafhél digepesicisharphaith ﬁkﬁragﬁil@ﬂe@@@djirﬁtﬁb anism to

N- et hyl - D- gl ucam ne and procai ne. WO 2008/ 086857PCT/ 007/ 010775 -
29 - The basé@\Ritetadsie sampound acerrdpwrtedheinventioni ng the free acid
forminto corisl aid Rcfas tidddct&toid BBiYRler Qbrib ARl et RAG R
causing the formation of the salt in onvent | onal ‘manner. € free
aci d can be rasgeringioctieliyvantiongindesdnibed alor ekamplel it lot.cloRbhaot. wi t h
-an aetd and i@l at i | ree acid in a conventional manner. The free
acid forns diﬁgestl'iﬁﬁg(abga‘tai n respect fromthe correspondi ng salt
forms thereof with respect to certain physical properties, such as
solubility i | ar sol yents; for the purposes of the invention,
hovever . { he RERVGLSTYE W RSLP OB HaSSHBARE PBORANETFsisuRtPAE RS e d
forms t her eofsuch k! for CRERDR, 1R FRAL- SAALELABEMRric doif 8ftePerfREN t hat
the expression "pharmaceutjcally acceptable salt” in the present
connecti on i diveglkaigar derieaiivesrsusbtasy Eoriexgmeds, dhe mamioc Bnd/ongigiueso-a
conmpound accaqy gl { I i in the formof one of its salts,
in particul a?ﬁ%s’}?'ﬁbg sstgﬁXb;Hgﬁ%ql\%%arts i nproved phar macoki netic
‘properties on the active ingredient conpared with the free form of

t he active ingredient.or, gfn@%.other S@It forPof th? gctiv i ngredi ent
used earl i er. 'FHEPHEY MR EIFPIERINOURE CegANSINE 254Nt PER HCAMEN Rt i ve

i ngredi ent cphafhateiicaVadrelifdrediagt WrkRhi RaEes kdBiodies! driieedicdist time
with a desired pharmacokinetic property which it did not have earlier

 OKI Pe
and can even "BERAPSE VRHGH IsiSpuoheT drsiEE, o SXRBIPISH &Y PEISEBSEER @S of
this active iypgsiedhent ﬂg%{,@} 4 Fe‘?ﬁ,céniﬁq%| bisuhhgrapeutic efficacy in

the body. The invention furthernore relates to the use of the
conpound acc &t aiagon.dheeaprassiont tromapeutically pfigetivel avgpwrd] ngans eapt abl e

omposi 1 ony 21 Ang WP GERRAR At 8ionlPRRNRLB AR B B, e

converted i ntecaveziihisadrhountphagthd fiowingraentegedreer with at | east one




- 30 - butyl benzam de and/ or pharmaceutically usabl e derivatives,
salts, solvates, tautoners and stereoisoners thereof, including
m xtures thereof in all ratios, and optionally excipients and/or

adj uvants. phapsmeadti cal fornul ations can be admi ni Stl‘%ﬁ%z?d?mw’l?ﬁ
form of dosage units which conprise a péﬁdet ernm ned anount of active

i ngredi ent per dosage unit. Such a unit“can conprise, for exanple,
0.1 ng to 3g, preferably 1 ng to 700 ng, particularly preferably 5 ng
to 100 ng, of a conpound according to the invention, depending on the

di sease condi imgBvéd Bedlrg, trdi@eft heain® fpradintibh o efnirfioARM aldie age,
wei ght and condition of the patient, or pharmaceutical fornulations

can be adni ni $3%% &FIPPASEHRICHER. A dFerissHae. amompIaint atfizurpr Pl side

pr edet er i nede @i BF aRb 1R td(RiibATH Ff (BErB8 or AR PQFBmETa‘?ﬁt%rraed
dosage unit formulations are those ich“conprise a 3al y dose or
part-dose, asdipe@iecat ed above, or a corresponding fraction thereof of

an active in ient r utical for tians of
this type caﬁf@%{egﬁ‘e‘;%%‘%éé%{aﬂgeﬁ%‘%ﬁ%ﬁ&'ﬁh%féﬁ%@@“@%ﬁ ﬁ“% known in
t he phar maceuamoahisarttich Bresefieutios fordatrebeinguoahizopts/siidyits fataphed

for adm nistration via any desired suitable nethod, for exanple by
oral (including buccal or sublingual), rectal, nasal, topical

(including butigdnveftish hl@_@H@bt@to%iﬁf‘@é‘@b%b)oonﬁﬁ@ha%'cc@rrdir@aigecﬂéer al

(i ncluding subcut aneous, intranuscular, intravenous or intradermal)
net hods. SuchN¥&riam frixagniambBures dpue dipsiereagess. forppeeude 8sthenown
in the phar ti.£a.5af- , 410K {ning the active

i hgr edi ent vT't% HJh@%%ﬁT%i Jiel'}rtzrt Zﬁﬁoﬁ(ggﬂﬂ)\?‘%{nﬁ@ Phar maceut i cal

formul at i ons Hukgstaeé feoticubarhl pretemably stikatréeoof dtanecerradici corgiceindd. as
separate units, such as, for exanple, capsules or tablets; powders or
granul es; solutions or suspensions in agqueous or non-aqueous |iquids;
edi bl e foans The éeapolimbascor@ihgad the veaicdT ahd Qb thestaktiigonatedials
waterin-oil 1} qL%i d enul sions.. .20081086857PCT/ EP2007/ 010775 - 31 -
Thus, for exafﬁbl © PreRaralion Jgs i ditgna PreRteh PY Metbednkaamn By $oeh of
a tabl et or capgsHb&d i R Iﬁﬁbtdﬁéﬁoi‘@&%b%ﬂ ltﬁ@%ﬂaém\ﬁ}%, el ned

with an oral, non-toxic and pharmaceutically acceptable inert

exci pi ent, sudeuben-Weyt Msthagere deeriganischenChemin|Methadeof Qragbritie

. like.. Powder : E anmi o " i t.abl e
fine size an?%lﬁis%ﬁp@é%ﬁéﬁ%&%%%e& é%]g‘ téx':m;%l‘géﬁg?t]@g%ﬂ%%ﬁbe in
a simlar maneditiopasthictsaref lotovexampb@iiabdanfoe dhdbaid casdiiohy ddst enaysuch
as, for exampl,e, . starch or nnitol. A flavour, preservative,
i sper sant _ armEWhE AP ITREUVSHS KBPRBERT S NlielprEaict FEeTHosHe S8 by
preparing a pagieistentdathllr e as described above and filling shaped
gelatine shells therewith. @idants and |ubricants, such as, for
exanpl e, highly disperse silicic acid, talc, nagnesium stearate,
cal ci um st eanpfigsig. By I i ' L4, f0r ed
to the powder m xltur’e b%t?gtr_ rﬁﬁ%ﬂ?!srﬁﬁnﬁéggégﬁ-{%&iﬁ sﬁh&?i{bﬁ%@é&‘ag\ t or
sol ubi | i ser, themirem the tgacégampkisre, dyh msigpsr imroedistelncwaetimgatemor

vai L abi 11 1y TGt ERHs SEHePo SRR AR B iliRhbE boen taken. 1n

addition, if desired or necessary, suitable binders, |ubricants and
di si ntegrant s_as J1 as dyes can |ikew se be incorporated into the
mixture. Sui {46 SABNAREFPIURS Gl BPSIAUN Kne df (e 37 B0V laPORERS o,
such as, for tReas®h Be pPdpLrE8 ByRheth8ESKhAGH P8Lse.SWeet eners made from
mai ze, natural and synthetic rubber, such as, for exanple, acacia,
tragacant h or sodi um al gi nate, carboxynet hyl cel | ul ose, pol yet hyl ene
glycol, waxespp i ; i S: i Iﬁhﬁ ge
forms include so .J%?%Fg%%%ﬁﬁggﬁ?ﬂ#gé%%g?%&gﬂﬁg %ﬁ§5|un§§?gg%gte,
sodi um benzoalteecribartinuMCa2@d&0870%0di um chl ori de and the |ike. The



- 32 - diluent or a base, as described above, and optionally with a
bi nder, such as, for exanple, carboxynethylcellul ose, an al gi nate,
gel ati ne or pol yvinyl pyrrolidone, a dissolution retardant, such as,
for exanpl e, an absorption accel erator, such as.

exanple, a dﬁggégh%#€7salt and/ or an absorbent, such gﬁﬁmwéﬁ%maws
exanpl e, bentonite, kaolin or dlcaIC|uéthosphate The powder m xture
can be granulated by wetting it with a binder, such as, for exanple,
syrup, starch paste, acadia nucilage or solutions of cellul ose or

pol ymer mat ertigd fe06n E%r@a?ﬁb@%u{ by Hé’t hnfl%cﬁ'a toat'ﬁegjbeﬁ?ﬂrpat lve
to granul ati on, the powd m xture can be run roug at eting
machi ne, glVlﬂ@EMUﬁﬁ@eaﬂ non unlforn1shape mhlch are broken up to

form granul e T u e lu cat ddition of stearic
ol d a ot car e bR iReg B0 A bR Pefioobats 't o pr event
sti cki ng to thearhplbt ef soitailié M@rrsuNates arBheydrodirbomd, @dciiaX thekend,s t hen

pressed to giv ﬁable s. The co und according to t e invention can
al so be conbiFFFgEPW'PF? hers peRzaney H‘%"el Qfe??yf ﬁ’ﬁf’@ﬁt@ AWEracREP NSy essed

directly to gind defabRbodthfidmsltt ZAIChHrBEhaHE, ddMSoPfcddhRtBENHI-
dry-pressing steps. A transparent or opaque protective |ayer'

consi sting ofrog)fgh‘éﬂ diglelocnmgthage; agaio)s, éuﬁhﬁéﬂn@hawg@ham| [sorioper
mat eri al and g t dded
to these coatrl?orllglé ftﬁ)ég%gb@%n%@g%r?-‘éu%g. di %rge %{7?155{,\%@%?

di fferent doscalgepwwteihemaﬁawdmfum (TﬂFc)lmraimxaﬁe;rglwtﬂ@mas sehudsi on,

syrups and el LS an be ared in t dos nit o]
that a given étfﬁ%ﬁ?? 9& C%'H'BP EWLOE)'F‘BRQ tg 'i‘?tﬁﬁrde 5‘%‘?0[5 ethyl’
conpounds. Systh@s(diymEe ketcerar @.d:hbafs éiie‘iéﬁé w mahbl@e GRREes ich asan
aqueous solution wth a sui tabl e flavaour: e elixirs are prepared

using a non- (APERMLEEAthacRigMigeor @%M@frﬁﬁ@'%@“ﬁ@ isilasl wicdd by

di spersion ofad RtSAMRY Wilfokifed SIRA a%Q?fr'n@ hgﬁagrdxﬁje |daft§j’rﬁ giand

emul sifiers, such as, for exanpl e, eth oxy |sos eary

and pol yoxyetswiden eatexyia atidsiseh gs fpie ecidanriacetc atidaniggreom-

addi tives r..e e nat et eners

or sacchannliﬁ}tame L]é:(ra %ﬁ’?ﬁﬁ 5 aﬁ"%"\%@@? egx R%’rl%ﬁ%%rﬁesﬁi(f%k%"etijg e

l'i kewi se be dattedr me30FO86ASOREGRH-P20071010775 - 33 - The dosage
unit fornul ations for.ora tration can, if des ed, be

encapsul at edLh}? ?ﬁl’éﬁrgé%%wp@émy e i TAFIPIR Rt r%]"ysd'('Bc’fHE!'f"'brepar ed
in such a way that the rel ease is extended or retarded, such as, for
exanpl e, by coating or enbedding of particulate materi aI in polyrrers
wax and the IRIRENANGEOR Bippeiridionscisrei g reactiandime iscbrivenn arfaror

phar naceutlcahhméésa}Mf‘}g d, ﬁéféé%ﬁon%ﬁéraﬂﬁ@laé’ tﬁ%en%%%?%"%n@nd
stereoi soners thereof, Inc ing mxtures thereof in all ratios, and
ﬁtl onal |y ex1é|0p,| @imllahdl\meradpwadm@hmm pedictigy bsbyact asouada and
physi ol ogi Cala!b\éuE |1|§§Dt| onal derivatives thereof can al so be
admnistered Tnthe formof |iposone delivery systens, such as, for

exanpl e, small unilanellar vesicles, |arge unilanellar vesicl es and
mul ti-1amell er vesj cl.es. %_};pposomss can be formed from various

phosphol i pi ds NeRICHCHRY SFYPsAlg L pMeves Ry mathedsowhich @ea Kypwiihieor
phosphati dyl gReddm@siiedlinens arpound according to the invention and the
salts, solvates and physiologically functional derivatives thereof
can al so be déeideawgeiangsthioniylnaplanataebyistterais ¢atded pduala
carriers to I T ounds
can &l 5o be conanegoRsRERIEaER FEYL SR B R on BN

carriers. Sucbmorptﬁleyners nay encorrpass pol yvi nyl pyrrolidone, pyran

copol yner, dro ac m dophenaql., .

pol yhydr oxyeﬁjﬁ%r} éﬂfilg Gb’r’%bfd?re{% @6P9'§E’Hﬁ‘g%d@moﬂ"ﬁ%@9?@§i ne,

substituted bs'acn@hrtemmkatmoﬁémbén abbet GoMRAYEYS, iemnally behRieRpge be
and 20°, in particular between about -15° and about 0°.



be delivered fromthe plaster by iontophoresis, as described in
general termnms in Pharmaceutical Research, 3(6), 318 (1986).

Phar maceuti cal conpounds adapted for topical adm nistration can be
formul at ed as,.Qj nis, creams, suspensions, |otions, S .
sol-utions, g‘g{s)?g@?ﬂg(g%{s, sprays, aerosols or oils. For @&wﬁﬂgg{%@nt
of the eye or other external tissue, & exanple nouth and skin, the
formul ations are preferably applied as topical ointnment or cream In
the case of fornulation to give an ointnent, the active ingredient
can be enpl oyegl ehihB8lindhbibraingas #id indbt HEhEEOes St
base. Alternati vei_)y,B the actrlal\r)géléngr gg?gth(?{%%n eggnaépr?u aét?[%a‘E mtgg ive
a cream w t h lieraiing thamdaerarfuccticanl derbatioes thenenfdy-sonobisis, raparticu-

Phar naceuti ca| ti adapt ed f.or topical application to the
eye include 213?@%%&?,%’ Pﬁ%}’%ﬁg?r@yg& ive ingredient is dissolved or

suspended in a suitable carrier, in particular an aqueous sol vent.
| at| ons adapted for topical,K application in the

Phar maceuti c for p
mout h enconpas'?f?rbé%ﬁtﬁgg’,g RESLE Slfgéthérﬁﬂ)t‘ﬁ;g\(ﬁ‘%% Qgenshihaiediese al
for nul at i ons EieRlceftalPort@oninadThRicRks At Bl MAYTRIBL & ed i n

the formof suppositories or enemas. Pharnaceuti cal ons
adapt ed for ndsad chemé ar aorairee Rmine aRfeR hydrexelarpirs, psefbmbinteses a

sol 1.d conpri Sguin CoRl SA HONEH BB GrRpRRELE bPasHSon] BindRtalRIe:

in the range crons, mnrstered in e manner in
whi ch snuff iN aterkeior ekamplebdiosaphithi qundbrat focthe Voranuid g masahtaprasisages
froma cont ai ,containin ] owder held close to the,_nose.

Sui tabl e for nﬂﬁgt Q@HE?F‘O‘?‘h'gEH]ﬁPQ?tFaﬁ“&W S-RigleaiNdgoNy. Y SXB%E!%r ops
with a |iqui BBee aaBIEhsBHIS andeieqppass active-ingredi ent
solutions in water or oil. WD 2008/ 086857PCT/ EP2007/ 010775 - 35 -
Phar maceutical fornul ations adapted for adm nistration by inhalation

enconpass f1 naleYeraéd IsShAbfdIIiendh Stirfihg maigl Whih dendgner at ed

by various types of pressurised di spensers”w aerosol s, "nebul i sers
or i nsuffl at disirophargiechgtdreap irfsteatLofdhe rhatoauafrretlydroxyl gaom dor

adm ni strati 1. [ ie iy ns

Gel s past es e MR UNE SHabR R RINR Py daReR oty S 8RRy

f or mul at i ons grdaptiedviichr Rp deroite bal hyactaybpsitecinigeroup)dhitded afHeous
..and non-aquequs, sterile injection solutions conprising antioxidants,
buffers, bact PFﬁ@P&??@éﬁﬁﬁﬁ sol utes, by neans of which the
formulation is rendered isotonic with the blood of the recipient to
be treated; and agueous and non-aqueous sterile suspensions, which

may conpri se [EEPENRPTHPIAERS BpHFrItY of ¢ idendiedl or tifteremrniproagtehening be

adm ni stered 4 i » | I
seal ed anpouléer{sau?nrg&\b@?g@%g%o ?%l gtrr% I ﬁﬁéqugige %E}l%ef(tﬁ %‘?%ﬁﬁ%@éd)
state, so thaial.dhthe pratectideligraups poésariers tiferére foan phernoihguitdey f or

oy Cleahh ridHy b8 BRIERRA G sSBHREH™ ! ¥ Pefore use 1

The term "amino-protecting group” is known in general terms and relates to
groups which are suitable for protecting (blocking) an amino group against
chemical reactions, but which are easy to remove after the desired chemi-
cal reaction has been carried out elsewhere in the molecule. Typical of
such groups are, in particular, unsubstituted or substituted acyl, anyt,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size are furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The ferm “acyl group” is to be



I njection solutions and suspensions prepared in accordance with the
reci pe can be prepared fromsterile powlders, granules and tablets.
It goes without saying that, in addition to the above particularly
menti oned cogsbhdsesks, the formulatigns may al so conpricsamiPRios
agents usual in the art with respect t;éhe particul ar type of
formul ation; thus, For exanple, fornuldtions which are suitable for
oral adm nistration may conprise flavours. A therapeutically
ef fective anmount of the conpound according to the invention depends
(2) gog/ (I’)l g gtéer om?dagmgd;t% th?@budé%t%enﬁ@ﬁra edlﬁ‘l’ﬁﬂhiém v?th&ﬁ@gﬁase\v‘i()process.
57P E 7 775 - - _and wei ght of the hunan or
ani mal, the Shref SHYeHOUPE §RHYE] Eﬂﬂ\ra{'\aﬂoﬁﬁﬁ%@wtﬂh@@qwe%ﬁem, and
i ts severity, hétBRdyaiidERbotylit BRidsQrBuliakic RiRNEnd N8 paRIARE, Akoxy-
administration, and is ultimately determ ned by the treating doctor
or vet. Howev@bony aivicxyearhenydmbdmspecialiharalisiperrhand ccours. ffato t he

. {i . | . ¢ _
wel gt of tndEag) Setlatl gholioe 70 8fkar Rk e Bootl PRI B BELH, |
in the range Ylyaalkanbyl, $0cngs kigenfladeiglyanugi, ghth pebedzyyl aftidslyl; biye
et ween 70" artiSabs RY: SORPL PR ekautRPoRd Y SmARIST e Be e an’
i ndi vi dual dostRoparistny, @2 astehibibetit:@ca®bhPs BOC add D-ishsdsoysuch
as, for example, two, three, four, five or six) per dqy, so that the
total daily dG¥ROTY FRKOYREDONL ichas GRE (srpiahenaexa). damethony-
solvate or -ofpdnaRysiaboalislipmbenahl aRAIRRYL, YUl MM PRt pran e

détermned as_the fraction of ective a e conpound
accor di ng to Rieéerredamincoprofrating groups arerB®e andddinefdrthbmworsi BT ar

doses are S“iﬁrﬁg%eoén%l e’ir{?:ﬁaéeft atment of other conditions nmentioned
above. The invention furthernore relates to nedi canents conpri sing at

| east one conpound according to the invention and/ or pharnaceutically
usabl e deri va]ti ves ol, vat es érég stereqisqners thereof, including

mixtures ther 0l EF BYSTORURTECtng group” s kewiss knaut Prisnerade Ehont

active ingr edireivelatés!lfd fRpsRhiciaareuitablel 'Y Eplolettitgiefctodll Broup
preferably chenot herapeutic agents, in particular those whiCh inhibit
angi ogenesi s 34%Nst KheMiGahreActionh duy pemeasiedespve altestha defie cel | s;

.preference i | TeRAvISe - Labi bit: [ Hg:
1?obozymes an}h%hﬁ%éﬁgg%v%@g h arneéagﬁ%g%te Lﬂb%h%&ﬁﬁ%&fgﬁéﬁ g‘régwglﬁai
angi ost at i n aféuendosimstam th&Erbhoyd-emndbnech insdstituded besatwpdititted ahil,ch

can be used i i nation w t he conpounds. according.to the.
Caventi on geraliTS Lo et b By ptere SR AR r 8GR e drisiee
epi dophyl | ot wfitis hadroayitprogeh@gtdupsenad naerudial since they are removed

W)20081086857PCT/ 20R7101.07 5 - 37 - .
, again after the desired chemical reaction or reaction sequence; preference

l' is given to groups having 1-20, in particutar 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
particularly preferred. COOH groups are preferably protected in the form of

their tert-butyi 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 hydrochloric acid or sulfuric acid,

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



t opoi sonmerase i nhibitor; procarbazin; mtoxantron or platinum

coordi nati on conpl exes. Antineoplastic agents are preferably sel ected
fromthe follow ng classes: anthracyclins, vinca nedicanents,

m tonyci ns, WOSHWPEEITE, cyt ot oxi ¢ nucl €osi des, epot hi | QEEFEP2067/616775
di scornol i des, pteridines, diynenes andgodophyl|otoxins. Particular
preference is given in the said classes to, for exanple,

carm nonyci n, daunorubicin, am nopterin, nethotrexate, nethopterin,
di chl oronet hotrexate, mtonmycin C, porfiraomycin, 5-fluorouracil,

5- | uor odeoxy@FIH%l SYEh msRspReRSTRItR:tols esklienin acids T he ArsREngs 96 an

t hi oguani ne, - b i W L :

eryt hr ohydr ox%ﬁl@?ég@‘(@r’]—? ﬁoévé}gﬁéggﬁﬁﬁeﬁﬁgé ﬁéﬁ%@%?%%??sﬁé‘fy' Suitable
genci t abi ne, ogptieoiveatsdierrosiedally prgdopt yor exaoxiie cerbopgbomtiyd, sativxEn
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{ 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 ethanal, 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/BMF at 20-30°.



Furt her medi canent active ingredients are preferably

| mmunosuppressants. Preferred i nmunosuppressants are sel ected from
the group rapanycin, CCl-779 (Weth), RA0001 (Novartis), AP23573
(Ariad Pharnmaceuticals). The invention also relates to a set w%ki t
consi sting of VBPAPSHSE packs of (a) an effective ampuntPCIfERRHRINI0TIS
conmpound according to the invention and2®f pharnaceutically usable
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rati os, for the eparation of a medi canent for the treatnment of
ditseases in 'i“&rﬁg’?%es AR A CXRTRIS, ?I“&?"%W‘Hﬂ’ﬂ?j%ﬁr BRI GPPERSSHI
HSPI0 pl ays anfdpbfde, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compound according to the inven-
tion are likewise included. Acid-addition salts can also be formed by treat-
" ing the compound with pharmaceutically 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
; monoaryisuifonates, such as ethanesuifonate, foluenesulfonate and ben-
zenesulfonate, and cther organic acids and corresponding salts thereof,
such as acetate, frifluoroacetate, 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,
cifrate, cyclopentanepropionate, digluconate, dihydrogenphosphate, di-
nitrobenzoate, dodecylsuifate, ethanesulfonate, fumarate, galacterate
(from mugic acid), galacturonate, glucoheptanoate, giuconate, glutamate,
glycerophosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate,
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The invention also relates to the use of
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organic amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline,

disthanolamine, ethylenediamine, N-methyi-D-glucamine and procaine.



HEPES filter buffer (50 mM HEPES, pH 7.0, 5 nM MyCd 2, BSA 0.01%
Multiscreen FB (1 pm) filter plate (MIIlipore, MAFBNOB 50). WO
2008/ 086857PCT/ EP2007/ 010775 - 43 - Method The 96-wel|l microtitre
filter plat e@o%t?smﬁ?_'s%?t Iy irrigated and coated with 0. 1%A0f, 0 000
pol yet hyl eni m ne. e test is carried out under the followng _
conditions: Reaction tenperature 22C Re#ttion time: 30 mn., shaki ng
at 800 rpm Test volune: 50 pl Final concentrations: 50 mM HEPES HCl ,
pH 7.0, 5 mM MgC12, 0.01% (w v) BSA HSP90: 1.5 pg/assay [3H117AAG

. i . i . i er
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plate is renoved by suction wt e aid’of a vacuum nani _
(Mul ti screen SEpastariton seffisteahpmount piibe desireth Haseh satibingdhe farmatished
twce. of the salt in a conventional manner. The free acid can be regenerated by

bringing the sait form into contact with an acid and isolating the free acid in
a conventional manner. The free acid forms differ in a certain respect from
the corresponding salt forms thereof with respect to certain physical prop-
erties, such as solubility in polar solvents; for the purposes of the inven-
tion, however, the salts otherwise correspond to the respective free acid

forms thereof.

o

With regard to that stated above, it can be seen that the expression
“pharmaceutically acceptable salt” in the present connection is taken to
mean an active ingredient which comprises a compound according to the
invention in the form of one of its salts, in particular if this salt form imparts
improved pharmacokinetic properties on the active ingredient compared
with the free form of the active ingredient or any other salt form of the
TrorTT - Tactive 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 pharmacokinetic property which it did not have earlier
and can even have a positive influence on the pharmacodynamics of this
active ingredient with respect fo 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 at least one solid, fiquid 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 filter plates are then neasured in a beta counter (M crobeta,
Wallac) with scintill ator (Mcroscint 20, Packard). "% of control”
is determned fromthe "counts per mnutes" values and the |1 C50 val ue
of a conpountOi2888086%5¢| at ed t herefrom The fol | owi ng t SISITEPSHGIRELTTS
conpar ati ve neasurenents of the conpounghaccording to the invention
wi th conpound "A47" fromthe closest prior art. Conpound "C"
according to the i nvent ion has an approxi matel y 10 times higher
activity in |nh t|o results Table | HSP90

i nhi bition Co 82? o1 rﬂrn@cFutl ngiiWﬂdﬁHéWfﬁ gy 8Ploxy - 4H-
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all ratios, and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.1 mg to 3 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the disease condition
treated, the method of administration and the age, weight and condition of
the patient, or pharmaceutical formulations can be administered in the
form of dosage units which comprise a predetermined amount of active
ingredient per dosage unit. Preferred dosage unit formulations are those
which comprise a daily dose or part-dose, as indicated above, or a corres-
ponding fraction thereof of an active ingredient. Furthermore, pharmaceu-
tical formulations of this type can be prepared using a process which is

generally known in the pharmaceutical art.

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 fransdermai),
vagina!l or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all

; pracesses 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-cil liquid emulsions.
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pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

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

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shelis therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,

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

- ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, [ubricants and disin-
tegranis as well as dyes can likewise be incorporaied 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, carboxymethylcellulose, polyethylene glycol, waxes, and the like. The
lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
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



Solvent: LiChrosolv quality from Merck KGaA Sol vent A: H20 (0.01% of
TFA) WO 2008/ 086857PCT/ EP2007/ 010775 -45 - Sol vent B: ACN (0. 008% of

20% of B-> 100%of B: O mn to 2.8 mn 100% of B: 2.8

TFA) G adient:

mnto 3.3 ”@vﬁ %8{?8(3; B ->20%of B: 3.3 minto 4 mn I%‘?‘x{%u%d'i@

times Rf or
exanpl es are

mn| and MtH data M N |nd| cated in the
the measur enent results of34he LC-MS neasurenents.

Ref erence Exanple 1 Preparation of

5- (2, 4-di hydr oxy- 5- phenethylphenyl) 4-(2-fluorophenyl) - 3-
hydroxy-4H- 1, @ilubrit b a%ek8, 4s @és&nbeé a%ot?e %Jd%dt%ﬂaﬁv wit® a®ifter, such

5- br ono- 2, 4- dlhydroxyben20|c acid | odomet hane and 62.9 ¢
of caesium ca@f-’bcfﬂra?«)@mmeslwbmfmfhwcﬂﬁl&@%tﬂﬁyﬂ39163’!#&9@@@”‘% P\VEYlyYigyl-

heat ed under
conventi onal
acid ("1").
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sorption accelerator, such as, for example, a quaternary salt, and/or an
absorbent, such as, for example, bentonite, kaolin or dicaicium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order te prevent sticking to the tablet casting mouids.
The lubricated mixture is then pressed to give tablets. The compound
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a sheilac sealing layer, a layer 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 compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyt 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.



1.2 Amxture of 4 g of "1" and 2 drops of DMF in 40 m of thionyl
chloride is stirred at roomtenperature for 16 hours. Renoval of the
sol vent gives 4.3g of 5-brono-2, 4-di met hoxybenzoyl chloride ("2"), Rf
1.610; MN 28803008WB@spr oduct i s reacted without furtherrcpmeedoroerison.
1.3 A solution of 3.8 g of "2" in 25 nigpf dichloronmethane is added
drop-wise with ice-cooling to a solution of 1.314 nil of
2-fluoroaniline and 1.13 ml of pyridine in 25 m of dichloronethane,
and the mxture is stirred at roomtenperature for 5 hours.

"Convent i onal s Rosaoeandt ©rpstadipns iaremdmigstration can, if desired, be en-

20081086857P - ' [ - f
5- br omo- N ( 2- e erg o opPs R Top SRR QRAIM o pkizrdam 0, O
355.2. 1.4 2.9icp avapdhd the ecleateld axisteledaormetardgk such apsphexambie, a

| uti f 4, f 3" 0 . tol . and the m xt [
?\gag e:jOtrJ] nger %)g?%j%gfod re@%%g pﬂ%ﬁc"g%leﬁaﬁeeh?gg P@ﬁ%ﬂ%éna V)‘(’?%r@re‘ﬁj :Efiff due
is dissolved like. 100 mM of THF, and the solution is added dropw se at

O0to 138 m of a 1 Mhydrazine solution in THF. The m xture is
stirred for a further 16 hours, working as usual and crystallised

from i sopropany corﬂb%r’ﬂ:ﬂa@ccﬁ%i&gﬁ& thE fndehtidiPh ) {9"3@@%"‘?8%%?0%5%%'? 5

3- brono- 4, 6-di et hoxybenzam de~hydrazone ("4"), /
1.5 1.86 g ofderivativesashliiaoliaten, dastomery and pteseaiserdesdhersod isgudingon

f 3.6 f "4 i . - . j e i
Fur ther 16, nafpairBsteBintindtls, AR boplaf il hodlsh apRiahR up.
rle resi due iandosalisedoluptesidnk gvilBiokidienily aumtkbtional dutivatves thbeeot cgst al s

t
S Cosardl mot iy bl DB P A5 of irseaiadelyey. gystems, such as, for

hydr oxy- 4H 1, gafngié | el Enilantellar vEiclbs 4adje MMEARNaLvestclBs 8AQ nitdti-of
"6", 178.4 ul of styrene (stabilised), 430.2 j.tlof triet hﬁl am ne,

14.1 ny of pdPMEHRLRSAISS. ddrasames(@rdpeiormey fropg varousgphsepholipids,

M vial. The Honre: BaeulE, PRI R R & prkbhgiRoe = 10
mcrowave. A little catalyst is added, and the mxture is irradiated
R PR R T S R A
“and "evapor at grhysibhegicalyifdndionsal garivativedihereofldBn also be delivered using
monocionatl 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 palmitoyl radicals. The compounds may furthermore

be coupled {0 a class of biodegradable polymers which are suitable for
achieving conirolled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybuiyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or
ampbhipathic block copolymers of hydrogels.

Pharmaceutical formulations adapied 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



WO 2008/ 086857PCT/ EP2007/ 010775 - 47 - chromat ography, giving 140 ng
of "7", Rf 1.765; MW418.4, and 40 ng of "8 " 8" 140 mg of "7"
I s hydrogenat ed under standard conditions in 10 ml of THF in the

presence of v?o%bgﬂss@ , Pt/ C (5% . The catalyst is subseggﬁa{%g%zamw-
an

separ at ed of subj ected to conventional work-up, giVi ng of
"9" Rf 1.920, MW420.5 -0 1.8 158.5-p¥ -of boron tribronide are
added at -10'" to a solution of 140 ng of "9" in 2 m of

di chl oronet hane, and the m xture is stirred at roomtenperature for a

further 16 N SeiiyMRIROA thé %ja% iéhtoﬂhﬁxte'%?s, %Qg%@%ﬁ]b%d%%e%%r at ed

off, and the residue 1s purified vita RP chromatography, gi'ving 74 ng
of "Al", Rf ZeBByin Rbgmyregticaliteserrany 363), 31O{1988). 1. 884, MW 398. 4

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

pastes, gels, sprays, aerosols or oils.

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

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

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

 in a suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, 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 patrticle
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 carrier substance encompass active-ingredient solutions in

water or oif.



WO 20081086857PCT/ EP2007/ 010775 - 48 - "Al ""A2" Reference Exanple
2 Preparation of
5-[4-(2-fluorophenyl)-3-hydroxy-4H1, 2, 4 riazol -5-yl1]-2, 4-

di hydr oxy- N-wabislesddsPr opyl benzam de (" A46") 2. 1A sol uti-Qnp9fa74Q9,470
of 5-(2, 4-di net hoxy-5-bronophenyl)-4-(2:

fl uorophenyl)-3-hydroxy-4-H1,2,4-tridazole ("6"), 7 ng of
[(R-(+)-2,2"-bis(di phenyl phosphi no)-1, 11- bi napht hyl j pal | adi un{ 11)
chloride, 5.7 m of carbon nonoxide and 35 pl of triethylamne in 20
m of rrethanol is treated at 100C and 7.5 bar for 20 h in an

aut ocl ave. l?’Presultgnt sol tlon |s subsequent |y concentrated and

crystal lised FrYmMAseHLrRformy asepigf or 2gatinigiration by inhalation
544- (2-f 1 uor ophiRAYIas s?m@%?é?ﬁdu]ét@‘d%s% 8 hist@aMicrednbe Geflerated by

di net hoxybenzoate
various types of pressurlsed dispensers with aerosols, nebulisers or insuf-

fiators.

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

formulations.

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

A; 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 particuiar 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



WO 2008/ 086857PCl 7EP2007/ 010775 -49- 57.2 ng of the conpound
544- (2-fl uorophenyl) - 3- hydroxy-4H 1, 2, 4-tri azol 5-y1] - 2, 4- di hydr oxyben
zoic acid, Rt 0.598 mn, nfe 332. 2.355 ng of

5- [ 4- (2- | uqggRiRMRNGYr 3- Ny dr oxy- 4H- 1,2, 4-tri azol - 5-y1] PTP2007/010775
di hydr oxybenzoi ¢ acid, 2 nole- eqU|vaIent of

t - butyl di et hyl chl orosi |l ane and 3 nol é—%‘qul val ent of imdazole in 2
m of THF is stirred at roomtenperature for 3 h, giving Z4The
product obtained in 2.3 is dissolved in 1.5 m of THF, and 2 eq. of

1- ( 3- di met hy| 16 weRheBYih:-AmeAdyt §@fﬁéq>dhé m&%éwgé%wfd&t% i re-
added. After 1 h at roomtenperature, 1. gﬁ met hyl am ne
are added, arfiiesdraatnent. @nﬂsltssﬁeiVﬁﬂ'@d’fhledTat@fefoﬂb&h m&atwn Bddhe of

tetr anet hyl Aol BrHARHSEaH, PrRSBRANADY AR HARL (difing) X! Ur e

is stirred at roomtenrperature SP TSR alon
product is sepmienardebfHoweyer ameHfectivg amholimeéthe RImpoudrRPactondingite

257 e R AS0RLIBR LT SRR UL S0 ot oy
met hyl - N- pr opyélbmwaﬁe d@olﬁteﬁﬁﬁnémnﬁw&?@aé,and particularly typically in the
range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount
per day for an adult mammal weighing 70 kg is usually between 70 and
700 mg, where this amount can be administered as an individual dose per
day or usually in a series of parf-doses (such as, for example, two, three,
four, five or six) per day, so that the total daily dose is the same. An effec-
tive amount of a salt or solvate or of a physiologically functionai derivative
thereof can be determined as the fraétion of the effective amount of the
campound 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 invention and/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 pariicular 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



Exanple 1 The conpound according to the invention

544- ( 2- et hyl pheny1) - 3- hydroxy4H1, 2, 4-tri azol - 5-y11- 2, 4- di hydr oxy- N-
met hyl - N- but yl benzam de ("C ") is obtai ned anal ogously to the

prepar ati on YP 200806857 1H NVR (500 MHz,” DVBO-d6) 5 11. SECAEPZINRPINTLE 92
(s, 1H, 7.28-7.23 (m 21-1), 7.14-7.1.®BAm 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). Exanple The synthesis of "Cl" can be carried out as follogws:
2.H)15- Br og- 2, BPEIR %%&&S‘EIP&%F@Y %ﬁfaa%‘ﬁi)mﬁ%%%ﬁr%go"d’ﬁatmum coordination

2, 4- di hydr oxygsfiglekes.aci d are dissolved in 30 | of glacial acetic
acid. A solution of 1060 mM of bromne in 10 | of glacial acetic acid
i s subsequently added dropw se at 15C over a period of 8 h. Stirring

is then cont iﬂ%ﬁas%@%g@ﬁfs arf g?ueéfeféslﬁ% ?élé&féggrd;n?‘tlge\él%ﬁﬁgi?\b-%gaés@s:

vacuo, and the crystalline resi urri
di chl or onet haatheanyclins, vined nissticaménts Finitomacine nblaomydny,i ayéptoxic ai r

gives 4.9 kg of .t e e product . rystallisation from 301 of
t ol uene/ acet o'sr?llf?%léees(’ %w ﬁ%ﬁ%’éﬁ%ﬁﬁﬁebq%%g%%@g‘f@’ RYNERgS and podo-
2008/ 086857 P(MEBROMHS. 010775 - 52 - (66% yield) of

- - -di hyd b ic.acid . 210-211.5C; MW 233.0). .
a‘; g,r\/gmyf g bl%%r,y%{!ig%(ér ?rfzggllag bg?@liggh%géa{dzygsses to, for example, c%rmmo-

mycin, daunorubicin, aminopterin, methotrexate, methopterin, dichloro-

( methotrexate, mitomycin C, porfiromyecin, 5-fluorouracil, 5-flucrodeoxy-
uridine monophosphate, cytarabine, 5-azacytidine, thioguanine, azathio-
prine, adenosine, pentostatin, erythrohydroxynonyladenine, cladribine,
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

S antineoplastic agents are selected from the group discormolide, epothilone
D, estramustine, carboplatin, cisplatin, oxaliplatin, cyclophosphamide,
bleomycin, gehcitabine, ifosamide, melphalan, hexamethylmelamine, thio-
tepa, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,

( CPT-11, fopotecan, arabinosylcytosine, 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-



8.9 kg of 5-brono-2, 4-di hydroxybenzoic acid are dissolved in 70 | of
met-hanol and heated to 55C. 800 ml of sulfuric acid (w = 95-98% are
subsequently netered in, and the mxture is stirred under gentle
reflux for 4wdaysoswsth a further 500 m of sulfuric adgicdpbesioierss
95-'98% being added daily (3 tines). Th§=8 reaction mxture is stirred
into a cooled solution (5C) of 9 kg of Sodi um hydr ogencarbonate in
1001 of water. Filtration and drying in vacuo at 50C gives 7.87 kg
(83% of nethyl 5-brono-2,4- dihydroxybenzoate (white crystals), MN
247. 1. 2. 3I\/bt atyxic eiqidl{&%lébﬁrm;dltbayyrﬁsihe(bdrraiseri:zhihitc&s((faa} examBie X0 1888%)
of net hyl {I , 4- di hydr oxybenzoate and 9.65 kg of potassium
car bonat e are 'nded in 100 | of acetonitrile at 0C. The m xture
is subsequently heat ed to 80C, and 7575 m of benzyl bromide are
added via a digwg at funnel over a period of 40 mn. After stirring

at 80C for eﬁ’f?&‘?‘ﬁ?*ea‘?t‘é’ef'”grﬁﬁﬁeétf argrrdeterrbl BUFIERT @Portint r at e
I s evapor at edhlbfﬂoz%aﬂﬂgleaﬂgx&ﬁt mﬁlbﬁtgfél rﬁ\Q{zntr’fﬁé BYitput of biopo rrsers f\‘;w

2, 4- bi sbenzyl oxy- 5- br onobenzoat e y yell W crys
427.3. 2.42, 4e>ar§rwer&%bfxgmshecewmb@au@umemned r(tm)earexporkgwrmltmet hyl

golllu?: zgeggygé%yseq’ &é&) um %%é@gu %ey%?a%n?jep-rﬁcﬁgt %&%(ag?%er stirring

over ni ght at 68C the m xture is cooled to 10C, and 7.5 1 of HC (w
37% are adde ia a droppi f unnel 1). The m xt rels stirred
for a further'gLir)(rﬁa'ﬂéﬂ:\%‘§i ?fggﬁ%?{?l'%r?gfgﬁg%ép@%@% B $9%riMed to
_constant wei ghibitdrg. Maglear éipcﬁpiﬁhlbﬁoéﬁ%e{i&t(tﬁé%tpm of b.ommers gor
2,!4- bi sbenzyl oxy- 5 br ono- benzoic acid (mp. 150-152C,

PCT/ EP2007/ 0 1@@7@3 G NYFrn ez sl nedeus. Preferred nuclear export mh:b|tors

2.52, 4- Bi she é&%@ Zg)| of DVF are
added to 42 Ingr t F%%}ﬁ?@ﬁﬁe?&ﬁeél%%‘ﬁﬂm X?lo‘i’@yciqrgéb%a\%%dgﬁeo 2-9C, and
11. 55 kg of- 2, 4- bi shenzy10xy- 5- br onDbenzoi ¢ acid are added over a
period of 1 rri i.s..continued . .at. this rature for a

per 04 01 1 e B0 N0 8o AL S Bhel Ly SEIRE! Mol e

di stilled of fsdnts \Rareftored3fPnurRaLppAREants 3iré s@lfecte@ftlﬂﬁﬂl@g@u@ddﬁﬁl- to
orynose” son e, CEEzzBINuSlS, ol ol AaE ReBEPSIAES Byroce
~resultant pragagd) is enployed for the follow ng reaction wthout

further purification. 13.6 kg (plus toluene). 2.8 I of o-toluidine
and 2.5 | of pyridine are added to 50 | of di chl oronet hane at 3C.

13.6 kg of 2, ,?ﬁ‘%y r Q{Eh i st)
suspended in '@gé’fn%@ é’ﬁ?%?igtﬁgttﬁane r H%md%[b %}é}laloﬁ%gl gf\ over
t he course of(a? Han difestine atnouat Dtthemmmdtdqzosﬁngﬁoefdemwnnoght at
23C, and the solldlsflltere rret ane

(2w th 5 (each TeiprarhacEisaly podie ceniiarrvalrs ohi SEEYSTE: ko)

was di ssol ved i n efdtteredf, tckiliny eneileshiterabtinadtreasd,ed successively
with 40 | of distilled water, 50 I of hydrochloric acid (- 1 nol/1;

prepared from5 [Ang HCl w 37% and 50 | of wat er). The organi ¢ phase
i's subsequent {n WasdR@te BRhount 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.



50 | of water. The organic phase was dried for 3 days using 6 kg of
sodi um sul fate. The drying agent is filtered off with suction via a

suction filt e filtrate is evaporated to dryn otary
evapor at or . ‘Eecrys?ﬁs%-rl sation fromethanol (35 1, 650 %gﬁdgpd?“ﬂ]{?&
(50C135 nbar) to constant weight gives 38084 kg (82% of

2, 4- bi sbenzyl oxy-5-brono- N-o-tol yi benzam de (mp. 174.5C 176C, MN
502. 4). 2.65-(2, 4-Bi sbenzyl oxy-5- bronophenyl) 4 (2-nethyl Phenyl) - 3-
hydroxy-4-H1,2,4-triazole (6): 1.75 kg of phosphorus pentachl oride
are added at 3Cto 3.5 kg of

2, 4- bi sbenzyl oxy-5-brono- N-o-tol yi benzam de in 60 | of toluene. The
mxture is suﬂéﬁéquently heated at 135C for 4 h, and stirring is t hen
continued at 25C for 16 h. Evaporation in vacuo gives 3.6 kg

[0’ sol ut on' st PEogRt ea ey BBl e Bat i e i E%“*’ED e

Boc- hydr azi ne*namnﬁlSIm@fart‘ﬂHE\rdor Benaveiin tHeetresionese obdisdadeshin wiiidler
warmng to 2 tirring for 16 h, the product is filtered off
With sucti Onﬁ%é@& p?ays a rolt,9

The invention thus relates to 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,
inctuding mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of diseases in which the inhibition, regulation and/or
modulation of HSP90 plays a role.

The present invention encompasses the use of 5-[4-(2-methyiphenyi)-3-
hydroxy-4H-1,2,4-triazol-5-yl]-2 4-dihydroxy-N-methyl-N-butylbenzamide
and pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios, for the preparation of a
medicament for the freatment 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, rhabdomyosarcofna, colon carcinoma, pancreatic can-
cer, breast cancer, ovarian cancer, prostate cancer, squamous cell carci-
noma, basal cell carcinoma, adenocarcinoma, 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, medulioblastoma, cranio-



(4.3 kg of white product - THE-npist) and enployed directly in the
foll owi ng reaction. The product is dissolved in 30 | of THF, and 71lof
hydrochloric acid (w. 37% are added at 1C over the course of 20 mn.
The m xt ur e we2aisioggserd at 23C for 16 h;, cool ed to -5C, patrgkriocdoloref
sodi um hydroxi de solution (w 32% are gfded dropw se over the course
of 1.5 h. The phases are separated, and the organic phase is washed
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5-[4-(2-Methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-dihydroxy-A-
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-yi]-2,4-dihydroxy-N-methyl-N-
butylbenzamide and/or physioclogically 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



di hydr oxy- N- net hyl - N- but yl benzam de ("Al "): A solution of 1.1 kg of
544- (2- met hyl phenyl) - 3- hydr oxy-4H- 1, 2, 4-tri azol - 5-

y1ll-2, 4- bi sbenzyl oxy- N-net hyl - N- but yl benzam de, 5% Pd/ C (50. 5% of

wat er) and 8Bohoeosfosdsyrdrogen in 10 | of: THF is treated atcradPenchorors h
in an autoclave. The resultant solutiorng4 s subsequently evaporated
and crystallised fromethanol, giving 738 g (95% of
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form POV\derHaﬁtW@yordsbfAm'emmmtsry spectra of the two poI ym)rphl c
forms are shown in Fig. 1. Form A2 can be converted into A, for
exanpl e by stirring in solvents such as nethanol, ethanol, acetone,

DVF, acetic apidlinvéstidh §Is§¢éidtes-ﬁb"fh@ﬁsé éPS’J[WﬁFchylﬁ%%[?: KRR oxy-
spectral data of the polyno
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each case usggkRliodify ANkt Rates thereof for the preparation of

a medicament for the treatment of diseases of the central nervous system,

of cardiovascular diseases and cachexia.

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-
butylbenzamide and/or physiologically acceptable salts and solvates
thereof for the preparation of a medicament for HSP90 modulation, where
the modulated biological HSPS0 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/or 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 ischaemiafreperfusion is a consequence of cardiac arrest,
. asystolia and delayed ventricular arrhythmia, heart operation, cardio-
pulmonary bypass operation, organ transplant, spinat 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,
Huntingtor's disease, amyotrophic lateral sclerosis (ALS) or neonatal

stress.

In a further embodiment, the invention also relates to the use of 5-[4-(2-
methylphenyi)-3-hydroxy-4H-1,2 4-triazol-5-y{]-2 4-dihydroxy-N-methyl-N-
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butylbenzamide and/or physiclogically acceptable salts and solvates
thereof for the preparation of a medicament for the treatment of ischaemia
as a consequence of cardiac arrest, asystolia and delayed ventricular
arrhythmia, heart operation, cardiopulmonary bypass operation; organ
transplant, spinal cord trauma, head trauma, stroke, thromboembolic
stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-
mia, status epilepticus, an epileptic fit, anxiety, schizophrenia, a neuro-
degenerative disorder, Alzheimer's disease, Huntington's disease, amyo-

trophic {ateral sclerosis (ALS) or necnatal stress.
Test method for the measurement of HSP90 inhibitors

The binding of geldanamycin or 17- allylamino-17-demethoxygeldana-
mycin (17AAG) to HSPO0 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).

T ~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 aliows a targeted search for inhibitors
which interfere with the ATP binding site.

Material

Recombinant human HSP80« (E. coli expressed, 95% puriiy);

[3H]17AAG (17-allylaminogeldanamycin, [allylamino-2,3->H. Specific activ-
ity: 1.11x10" Ba/mmol (Moravek, MT-1717);

HEPES filter buffer (50 mM HEPES, pH 7.0, 5 mM MgCi2, BSA 0.01%)
Multiscreen FB (1 pm) filter plate (Miliipore, MAFBNOB 50).



Gener ator power 30 kV/ 40 mA CuKal -radi ation 1.5406 A (primry
nonochromator) Position sensitive detector XRD nmeasurenent
condi tions: Range: 3-6520 Resolution: 0.0520 Step tine:1l.4s RT

2214-07: X-ray-diffractonmeter system STADIP 611
Tr ansni ssi on &éog&y&ggner ator power 40 kV/ 40 mA Cu-Kal Prc%qpawghom

1.5406 A (primary nonochromator) Posit4®n-sensitive detector

Method

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

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

Reaction time: 30 min., shaking at 800 rpm
Test volume: 50
Final concentrations:
{ 50 mM HEPES HCI, pH 7.0, 5 mM MgCi2, 0.01% (w/v) BSA
HSP90: 1.5 pg/assay
[BHI17AAG: 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 fiiter is washed twice.

The fitter 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

ICsp 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.
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Test results
Table |
HSPS80 inhibition
Compound ICs0 [molf]
5-[4-(2-Methylphenyi)-3-hydroxy-4H- 1.60E-07

1,2,4-triazol-5-yl]-2,4-dihydroxy-N-
methyl-N-propylbenzamide ("A47")

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
—— - ...pHIs 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/methancl 9:1.
LC-MS conditions

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

Flow rate: 2.4 ml/min. The splitter used reduced the flow rate for the MS to
0.75 mi/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)
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Solvent B: ACN (0.008% of TFA)

Gradient:

20% of B — 100% of B: 0 min to 2.8 min
100% of B: 2.8 min to 3.3 min

100% of B — 20% of B: 3.3 min to 4 min

The retention times R or R¢ {min] and M+H" data MW indicated in the fol-
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-triazole ("A1"):

1.1 A solution of 15 g of 5-bromo-2,4-dihydroxybenzoic acid, 14.4 ml of
iodomethane and 62.9 g of caesium carbonate in 100 ml of N,N-dimethyi-
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 m! of thionyl chloride
is stirred at room temperature for 16 hours. Removal of the sclvent gives
4.3 g of 5-bromo-2,4-dimethoxybenzoyi chloride ("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 mil of dichloromethane is added drop-
wise with ice-cooling fo a solution of 1.314 mi of 2-fluoroaniline and
1.13 mi of pyridine in 25 ml of dichioromethane, and the mixture is stirred

at room temperature for & hours. Conventional work-up and crystallisation
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from isopropanol gives 4.5 g of 5-bromo-N-(2-fluorophenyl)-2,4-dimethoxy-
benzamide ("3"), R¢2.217; MW 355.2.

1.4 2.9 g of PCls are added under a nitrogen atmosphere to a solution of
4.5 g of "3" in 60 ml of toluene, and the mixture is heated under reflux for 3
hours. The solvent is removed, the residue is dissolved in 100 mi of THF,
and the solution is added dropwise at 0° to 138 ml of a 1 M hydrazine
solution in THF. The mixture is stirred for a further 16 hours, working as
usual and crystallised from isopropancl, giving 3.6 g of N-(2-flucropheny!)-
3-bromo-4,6-dimethoxybenzamide hydrazone ("4"), Ry 0.952; MW 369.2

Iz

("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-direthoxy-5-bromophenyl)-4-(2-fluorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("6"), R¢ 1.413; MW 395.2.

1.6 600 mg of "8", 178.4 ul of styrene (stabilised), 430.2 pl of triethyi-
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
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chromatography, giving 140 mg of "7", R 1.765; MW 418.4, and 40 mg of

l18ll
O 7
2 \ Q
}) F © N )
OH
O N _oH N
g I‘{l L NN
— /
/O

IIT“ H8|l

1.7 140 mg of "7" is hydrogenated under standard conditions in 10 ml of
THF in the presence of 0.14 g of P/C (5%). The catalyst is subsequently
separated off and subjected o conventional work-up, giving 140 mg of "9,

Rf1.820, MW 420.5°

!
~—N
&

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

140 mg of "8" in 2 ml of dichloromethane, and the mixture is stirred at
room temperature for a further 16 hours. Methanol is added at 0°, the sol-
vents are separated off, and the residue is purified via RP chromatog-
raphy, giving 74 mg of "A1", R; 1.537; MW 392 .4, and 27 mg of "A2", R;
1.884; MW 388.4
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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]paliadium(il) chloride, 5.7 ml of carbon

monoxide and 35 pi 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
methyl 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-y1]-2 4-

dimethoxybenzoate

, Rt 1.057 min, m/e 374.

2.2 Analogously to Example 1.8, reaction of 80 mg of methyl 5-[4-(2-

fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-dimethoxybenzoate gives
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57.2 mg of the compound 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-
5-yl]-2,4-dihydroxybenzoic acid, Rt 0.598 min, m/e 332.

2.3 55 mg of 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yi]-2,4-
dihydroxybenzoic acid, 2 mole-equivalent of t-butyldimethyichlorosilane
and 3 mole-equivalent of imidazole in 2 mi of THF is stirred at room 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 flucride are subsequently added, and the mixiure 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

Q0

N N N
- /N *AAG"
0 N
HO OH

The following compound is obtained analogously
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5-[4-(2-methyiphenyl)-3-hydroxy-4H-1, 2 4-triazol-5-yi]-2,4-dihydroxy-
N-methyl-N-propyibenzamide ("A47"), MW 383.4:

Example 1

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

obtained analogously to the preparation of "A47";

"H NMR (500 MHz, DMSO-ds) & 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:
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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 | of toluene/acetonitrile (1:1) and drying gives 3.549 kg
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phosphonite are t n added dropvm se. The mxture is stirred at this

t enperat ure for3-@-further 30 min, 10 M of a 0.5 M KH2PO4 sol ution in
wat er are added, and the mixture is extracted with ethyl ether, dried
over sodi um sul fate filtered and evaporated. Col umm chromat ogr aphy
gi ves 550 ng 4.B1% l\@zﬁhyls bromo-24d:hydroxybenzoate (2):
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of THF is treated at 23C for 19 in an aut ocl ave e res t ant
sol ution i s SANYd3diERs)yT e/ mecton suxidirds stiyed mtmam!erdmwmrh@r’ct)

mnot2- (butyl] mﬁ%ﬁpﬁﬁ jodEReomelioe P03 et T S &Y
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476' 4).- EXarrpclil’?ytfxl'oxyl:nenzoate (white crystals), 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):

8.4 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 funnei (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 (31%) of 2,4-bisbenzyloxy-5-bromo-ben-
zoic acid (m.p. 150-152°C; MW 413.3).
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triazol -3-yl)phenyl] phosphate (é) XOTﬁeog§L¥ﬁégig_?;hydro

carried

Exanple 6 2.Znal Ozg.i-lé?;béntz&oﬁgﬁénem- ol W 3Z6ds (8 1321 min.
80 ml of DMF are added to 42 | of thionyl chloride. The mixture is cooled 1o
2.9°C, and 11.56 kg of 2,4-—bisbenzy]oxy—5-bromobenzoic acid are added
over a period of 1 h. Stirring is continued at this temperature for a further
1 h and then at 25°C for 18 h. Thionyl chioride is then distilled off in vacuo
(300 mbar, 46°C). 3lof toluene are added to the resultant residue, and the
mixture is again evaporated to dryness, and this procedure is repeated a
further twice. The resultant product is employed for the foliowing reaction
without further purification. 13.6 kg (plus toluene).
2.8 | of o-toluidine and 2.5 1 of pyridine are added to 50 | of dichloro-
methane at 3°C. 13.6 kg of 2‘4-bisbenzyloxy—5—bromobenzoy| chloride
(toluene—moist) suspended in 35 | of dichloromethane are added to this
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 51 each time). The crude product obtained in this way (8 kg) was
dissolved in 40 1 of dichloromethane and extracted successively with 40 | of

_ distilled water, 50 1 of hydrochloric gcid (~ 1 mol/l; prepared from 5 | of HCI
w: 37% and 50 | of water). The orgahic phasé is subsequently washed with
50 | of water. The organic phase was dried for 3 days using 6 kg of sodium
sulfate. The drying agent is fitered off with suction via a suction filter, and
the filtrate is evaporated to dryness in a rotary evaporator. Recrystallisation
from ethanol (35 1, 65°C) and drying (50°C/35 mbar) to constant weight
gives 10.84 kg (82%) of 2,4—bisbenzyloxy-ﬁ—bromomN-o—toiyibenzamide
(m.p. 174 5°C-176°C;, MW 502.4).

2.6 5—(2,4—8isbenzyloxyu&bromophenyl)—4-(2—methy!phenyi)—3—
hydroxy-4-H-1 2 4-triazole (6):

1.75 kg of phosphorus pentachloride are added at 3°C to 3.5 kg of 2,4-bis-
benzy!oxy—ﬁ—bromo-N~o-to!ylbenzamEde in 60 1 of toluene. The mixture 18
subsequently neated 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 181 of THF and added to a solution of 1.38 kg of



Preparati on of N-butyl-2,4-di hydroxy- N net hyl-5-(5-thi oxo
4-0-tolyl-4,5- dihydro-1H1, 2,4-triazol -3-yGbenzamde (G WO
2008/ 086857PCT/ EP2007/ 010775 -61 - Exanpl e 7 Preparation of

gl ucuronic ' yatives of "C" WD 2008/ 086857PCT/, A %75
762- 4 ??bg%‘?’éé‘*sg?ﬁm phosphat e buffer (0.1 M pH D PERRA BT

Myl 2), 100 ng of wuridine-6'-di phosphdgﬁ"u‘curoni c acid sodiumsalt, 10
nmg of "A" (suspended in 1 m of 20% acetonitrile) and 1 m of pig
| i ver honpbgenate are introduced into a sanple vial. The batch is

i ncubat ed at Bde-hydrazine in 30 | of THF at 3°C over the course of 1.5 h. After warm-

ing to 25°C and stirring for 16 h, the product is filtered off with suction

(4.3 kg of white product — THF-moist) and employed directly in the follow-

ing reaction.

The product is dissolved in 30 | of THF, and 7 | of hydrochloric acid

(w: 37%) are added at 1°C over the course of 20 min. The mixture is

stirred at 23°C for 16 h, cooled 1o -5°C, and 7.5 1 of sodium hydroxide

solution (w: 32%) are added dropwise over the course of 1.5 h. The

phases are separated, and the organic phase is washed with 25 | of satur-

( ated sodium chloride solution (prepared from 8.75 kg of sodium chloride

and 25 | of water). The organic phase is dried using 6 kg of sodium sulfate,
the drying agent is filtered off with suction, and the filtrate is evaporated to
dryness in a rotary evaporator. 2x 5 | of toluene are added to the residue,
and a "sharp" distillation is carried out in order to "entrain” remaining water.
The residue obfained 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 exiracted with 25 | of 1N HCL 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-methyiphenyl)-3-hydroxy-4-H-1,2.4-triazole, MW 542.4.

2.7 5-{4-(2-Methylphenyl}-3-hydroxy-4+-1,2,4-triazol-5-y1}-2,4-bis-
benzyloxy-N-methyl-N-butylbenzamide (7):

A solution of 2 kg of 5-(2,4-bisbenzyloxy-5-bromophenyl)-4-(2-methyl-
phenyl)-3-hydroxy-4-H-1,2 4-triazole, 90 g of (1,1"-bis(diphenyiphosphino)-
ferrocene)palladium(il) chloride, 83 | of carbon monoxide, 479 g of triethyl-



After 24 h, acetonitrile is added, the m xture is centrifuged, and

t he supernatants are then evaporated to dryness. Separation and
analysis of the three regioisoners is carried out by neans of LC M.
LC- M5 conditions Hew ett Packard HP 1100 series system w E w

fol | owi ng f &4 2O&868370n source: el ectrospray (positi vepﬁ?ﬁi 39,7(§8gﬁ:
100- 1000 m e; Fragnentation voltage: 665V, Gas tenperature: 300C;
DAD: 220 nm Flowrate: 2.4 mM/mn. The splitter used reduces the
flowrate for the MSto 0.75 m/mn after the DAD. Columm: Chronolith

Solvent A vzonps, 1086 RrERI e UaRtRER 2 &N B REREE Rt e e

Pol ar gradi er8-10 bar for 20 h in an autoclave. The resultant solution is subsequently
evaporated and crystallised from ethanol, giving 1.4 kg (70%) of 5-[4-(2-
methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yi]-2,4-bis-benzyloxy-N-methyl-
N-butylbenzamide, MW 476.7.

2.8 5-[4-(2-Methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-
dihydroxy-N-methyl-N-butylbenzamide ("A1"):
A solution of 1.1 kg of 5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-
( yll-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-yi]-2,4-dihydroxy-N-methyl-N-butylbenzamide ("C1");
MW 398.5.

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

Melting points:

Form A1: m.p. 238.5 £ 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 AZ:



5% of B -+ 100%of B: O minto 3.0 mn 100%of B: 3.0 mn to 3.3 mn
100% of B 20% of B: 3.3 Mn to 4 min. For three conpounds of equal
mass, the follow ng RT values are found: 1.307, 1.406 and 1.466 m n.
WO 2008/ 086857PCT/ EP2007/ 010775 - 63 - The one-di nmensi -
spect rum and”? a8¥ %% ehsi onal HSQC, HVBC and ROESY spec?gg)mﬁ%"@%:’
obt ai ned under the follow ng condition$6-Bruker DRX 500 spectromneter;
DVBO d6, 303 K, TMS as standard. Assignnent of the 1H NVR spectrum
HO 23 18 8

10 characteristic peaks were in each case used for the evaluation.

Sample XRD

raw data
Batch 7, form A1

RT 162-07
Batch 12, form A2

RT 2214-07

Procedure and resulfs:

X-ray powder diffraction (XRD)

All samples were measured by XRD

RT 162-07:
D5000 diffractometer [Bruker AXS]

Transmission mode
Generator power 30 kKV/40 mA
CuKoi1-radiation 1.5408 A (primary monochromator)

Position sensitive detector

i
]

XRD measurement conditions:
Range: 3-65°26

( Resolution: 0.05°29
Steptime: 14s

RT 2214-07;

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

Generator power 40 kV/40 mA

Cu-Ko1 radiation 1.5406 A (primary monochromator)

Position-sensitive detector



19 iy 4 is 2220 OHOH N 213H 14 8 ON [ppni Miltiplicity Intensity

Assi gnment 11.97 s

PCT/EPZ007/016775

WO 2008/086857
-57 -
XRD measurement conditions:
Range: 3 -65°20
Resolution: 0.5°20
Step time:  15s
Form A1; RT 162-07:
No. dfA] 26 I/l
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 18.5 75
8 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. dlA] 26 iflo
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
8 4.0 22.4 46
7 3.8 23.5 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-ox0-4-o-

tolyl-4,5-dihydro-1H-1,2,4-triazol-3-yl)phenyl] phosphate



1H 1114 10.2 broad 1H H3 7.35-7.0 m 411 H9, H10, H11, H12 6.99, 6.94
s 1H

WO 2068/086857 PCT/EP2007/010775
-58 -
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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 mi
of acetonitrile with cooling, and 10 mi of carbon tetrachloride are added.
0.5 ml of N-ethyidiisopropylamine and 50 mg of 4-(dimethylamino)pyridine
and, slowly at -10°C, 326 yl of dibenzyl phosphonite are then added
dropwise. The mixture is stirred at this temperature for a further 30 min,
10 mi of a 0.5 M KH2PO4 solution in water are added, and the mixture is
extracted with ethy! 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-methyl-N-butyl-
benzamide, 5% Pd/C (50.5% of water) and 48.5 ml of hydrogen in 10 mi of
THF is treated at 23°C for 19 h in an autoclave. The resultant solution is

subsequently evaporated and crystallised from ethyl ether; 280 mg



Hl 6.50 s 1H H2 5.30-5.05 broad 2H 2 OH groups of the sugar ring 4.88
d 1H H15

WO 2008/686857 PFCT/EP2007/610775

- 59 -

(79.8%) of mono-[2-(butylmethylcarbamoyl)-5-hydroxy-4-(5-oxo-4-o-tolyl-
4,5-dihydro-1H-1,2,4-triazol-3-yl)phenyl} phosphate (Rf 0.645 min; MW
476.4).

Example 4

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

oy

Cl
- c—

o f( SN
LD T
N750

Q
OH N~N
H ;
Q O N O N7,
Q
O‘\E‘D .0 Q HO\\%,O Q
{
0O N OH N
0.0 N~ O.:.P,O N-N
\ P~a H — . ~OH H

Im

S

The synthesis is carried out analogously to Example 3; D: MW 916; Rf
2.335 min E: MW 556.4; Rf 0.883 min.



3.76 d 1H 1119 3.60-3.10 m5H H5, 1116, H17, H18, H20 2.95 m 1H 115
2.87, 2.63

WO 2008/0386857 PCT/EP2007/010775
-80 -

Example 5

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

O.. _N
g

—_——
OH N

G

@ Cl
Q + o\g,o\/© ¥ Cii/lm
\_N‘FO

N
H
N

SN Q —..° ”/Q

N
— Cs..0 N~N N o
P~o H W
0 O;.P,O N-N
~OH  H
OH

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

Example 6

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



s 3H 114 2.50 m DwWsO-d5 2.17, 2.16, 2.14 s 311 1113 1.55-0.95 m

WO 2008086857 PCT/EP2007/010775
-61 -
O N— 0 N~
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N N
0
OH  N—N OH N-N
H H
{ Example 7

Preparation of glucuronic acid derivatives of "C1"

Uridine-5"-diphospho- o \—
0.0 H
HO 0
N
MO OH o)
N \
S OH OH N—f
OH  N~—N H
: H
* llCoill
on © /J‘
Ox _N—" NN
o= L QL o
OH 7N
N + N
0= 5 \( FO \N’&O
o N HQ o
s) K
nd ©H d

HO  OH



4H H6, H7 0.91, 0.69 mM3H H8 0.00 s TMS The follow ng exanpl es
rel-ate to pharmaceutical conpositions:

WO 2008/086857 PCT/EP2007/010775
-62 -

4 ml of potassium phosphate buffer (0.1 M/pH 7.4 with 1.0 mM MgCly),
100 mg of uridine-5'-diphosphoglucuronic acid sodium salt, 10 mg of "C1"
(suspended in 1 ml of 20% acetonitrile) and 1 ml of pig liver homogenate
are introduced into a sample vial. The batch is incubated at 37°.

After 24 h, acetonitrile is added, the mixiure is centrifuged, and the super-

natants are then evaporated to dryness.

Separation and analysis of the three regicisomers 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;

Fragmentatioh 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 fo
0.75 mi/min after the DAD.
Column: Chromolith SpeedROD RP-18e 50-4.6
Solvent: LiChrosolv grade from Merck KGaA
Solvent A: H20 (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 min to 4 min.

For three compounds of equail mass, the following R+ values are found:
1.307, 1.406 and 1.465 min.

Isomer H was unambiguously identified by NMR spectroscopy.



WO 20081086857PCT1EP20071010775 - 64 - Exanple A: Injection vials A
solution of 1009 of the active ingredient according to the invention
and 5 g of disodium hydrogenphosphate in 3 | of bidistilled water is
adjusted to ‘957&838&9 ng 2 N hydrochloric acid, steril %CfF{F‘IPEIEEIEf%’FTS
transferred Thto I njection vials, |yophilised under sterile

condi ti ons and seal ed under sterile coffitions. Each injection vial
contains 5 ng of active ingredient. Exanple B: Suppositories A

m xture of 209 of the active ingredient according to the invention
with 100 g of eedth N anc _Sdelon ed,
poured into rrwgﬁ?bdj@e gﬁ%ﬁ%%\lﬁﬁ%%@%@%@@aﬁﬁf%p%osi tg)rn;leﬁc—:lggtdéi ns 20
mg of active liM§leandROESK sppiten @ereSulhtainednindes tiledllemng sopdiepar ed
from1l g of t active ingredient according to the invention, 9.38 g
of NaH2PO4 2 0, 28.48 g of Na2HPO4 . 12 H20 and 0.1 g of

benzal koni um Bruker DEX 500 Sdkbimimeadér; DMEOtdsl Bes KwaMs as Staedptd. | s
adjusted to 6.8, and the solution is made up to 11 and sterilised by
irradiation. This solution can be used in the form of eye drops.
Exanpl e D O sddid@ithe QS tH8 {PENMResEtie | ngredi ent according to the
invention are mxed with 99.5 g of Vaseline under aseptic conditions.
Exanple E: Tablets A m xture b 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 stg ate is pressed in a conventional
manner to give tablets in such a way that eacn tabl et contains 10 ny

of active ingredient. O 10
( 12
9
HO L
23 13
N
| =0
OH  N—yp
3 H 4
-8 {(1H) [ppm] Multiplicity - | - - Intensity - -+ -Assignment

11.97 s 1H H14
10.2 broad tH H3
7.35-7.0 m 4H H9, H10, H11, H12
£6.99,6.94 ] TH H1
6.50 ] 1H H2

: 5.30-5.05 broad 2H 2 OH groups of the sugar ring
4.88 d 1H H18
3.76 d 1H H19
3.60-3.10 m 5H H5, H18, H17, H18, HO
2.95 m 1H H5
2.87,2.63 s 3H H4
2.50 m DMSO0-ds
2.17,2.16, 2.14 ] 3H H13
1.65-0.95 m 4H HeE, H7
0.91, 0.69 m 3H H8
0.00 5 TMS

The following examples relate to pharmaceutical compositions:



WO 2008/ 086857PCT/ E P2007/ 010775 - 65 - Exanple F. Dragees Tablets
are pressed anal ogously to Exanple E and subsequently coated in a
conventi onal manner with a coating of sucrose, potato starch, talc,

tragacanth gp (? Exanple G Capsules 2 kg of aCtlvePblflﬂ:rp%%/ﬁﬁt]h
according to ﬁe |nvent|on are introduced into hard gelatine capsul es

In a conventional manner in such a wayet"hat each capsul e contains 20
ng of the active ingredient. Exanple H Anpoules A solution of 1 kg
of the active ingredient according to the invention in 60 | of

bidistilled vaish ;esAsq,ﬁgb{,gnwlger ed, transferred into anpoul es,
I yophi | i sed under sterl conditions and seal ed under sterile

condi ti ons. E&@nluann@ﬁnaﬂ gonithe astiveonapdisnt aceordwgitadhe tiventon amd

2008/ 086857 chl'é SR h% rZ:éenp!@o%pha@%%It of FidstiRd atd a%ﬂ.@@d’ﬂad

pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, lyophilised under sterile conditions and sealed under sterile condi-

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

Example B: Suppositories

A mixture of 20 g of the active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa buiter 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 HyO, 28.48 g of NapHPQO,4 - 12 H,0 and
o 0.1 g of benzalkonium chloride in 940 ml of bidistilied water. The pH is

adjusted 10 6.8, and the solution is made up to 11 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 te 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.



644- ( 2- met hyl phenyl) - 3- hydr oxy-4H 1, 214-tri azol - 5-y1] - 2, 4-

di hydr oxy- N- net hyl - N- but yl benzam de, and pharnmaceutical ly usabl e
derivatives, salts,tautoners and stereoi soners thereof, including

m xt ures theyeabosiosssgd | ratios) in which the phar maceutsicgalphoorvigan e
derivatives are selected fromthe gr OoupRsHToNo- and di phosphoric acid
derivatives, thioxo derivatives, nono- and diglucuronic acid
derivatives. 2.. Mdicanent conprising

514- ( 2- met hyl phenyl) - 3- hydr oxy-4H 1, 2, 4-

triazol - 5- yljEXampts Ry &ragags N- net hyl - N- but yl benzam de and/ or

pharmaceutically usable derivatives. according to claiml

P Sal te. t aut ontAet e efes<an 2 GlARLSh i exemiNe 40 eGSRy copleg

t her eof in-alih & @rvestionAncariiel Withal toatRyfRUERNsE, SaE{Rstard] tii@nt s.

Useof 5 [4 (2 nethyl phenyl) - 3-hydroxy-4H

1, 2, 4-tri azoltragagapttpand @yydr oxy- N- net hyl - N- but yl benzani de and

phar maceutical |y usabl e derivatives, according to claim1,

salts,tautomers and stereoi soners thereof, including m xtures thereof

in all rati oskxdrople Ge Gapspibesat i on of a nedi canent for the treatnent

or preventl o % of active ingredient according to the invention are introduced into
hard gelatine capsules in a conventional manner in such a way that each

capsule contains 20 mg of the active ingredient.

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.



WD 2008/ 086857PClI MP2007/ 010775 - 67 - tunour diseases, viral
di;seases, for imrune suppression in trans- plants,

i nf | amat | ot W8I seases, cystic fibrosis, di seasdS Xeageralad
wi t h angi ogenesi s, infectious di seases,g/mutoi mune di seases,

i schaem a, fibrogenetic diseases, for the pronotion of nerve
regeneration, for inhibiting the growh of cancer, tunmour cells and
tunour netastases, for the protection of normal cells against
toxicity caused by chenotherapy, foreBMCRIBSt nent of diseases in
whi ch incorrect protein folding or aggregation is a principal causal
factor. 4 Use according to Claim3, where the tunour diseases are
fi brosar coma, 1. myXtearaopeynd i posar conn, chondr osar cona, 0st eogeni c

sarconma, chordoma, apgi.Q LS A ¢ Al BT 4o

| ynphangi osar coma, | %ﬁ%ﬁ@@%@@ﬁ@%@?&’%ﬁq%ﬁgﬁ%%3"3 24

mesot hel i ama, Ewiditgidstianbletigl-osiauigloanzarmidabdonyosar coma, col on

carci nona, pancreati % cancer ?PE{ easf cancer, ovalgi an cancer, br ostate
RhedEcPHERY U5 IR URIVESa PR alltomers

cancer, squanous 288 $om,

adenocar ci noma, YK AR hE8 RereSE DATEANG nkaRE WBarwf N0akyatios
papi |l l ary carcinoma, papillary adenocarci nomas, cystadenocar ci nonas,

bone marrow carci noma, bronchogenic carcinoma, renal cell carcinom,
hepatoma, bile duct carcinoma, choriocargj e 'dpﬁggeumyoni C
carcinoma, WIlms tunour,. cervical cancer, @estti ?flﬂ ar tunour, |ung
carci noma, smal | yeable demgtives aiensetastet faddine gravg moea andpliphest i al

carci noma, ghone, astro oma,. neduyl | obl ast.oma, cranl o I ,
ependynona, pi ne&N8Ha ?Gﬁfgé%%‘?fgo%ﬂg@% g ,“"%iﬁ’Sﬁs‘PPE%%"ﬂff@@@ﬁ%“?@
ol i godendr ogl i omagigr e REHesR, nel anoma, neurobl ast oma,

retinobl astorna, |eukaem a, |ynphoma, nultiple nyelom, WaldenstrOns
macr ogl obul i naem a and heavy chai n di sease. WD 2008/ 086857PCMP2007/ 0

0775 -68- 4 wedicament comprising 5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2 4~
#iazol-5-vi}-2 4-dihydroxy-N-methyl-N-hutylbenzamide and/or phar-

maceutically usable derivatives-accorcing to claim 1,
salts, tautomers and

sierenisomers thereof, -including mixtures thereof in-all ratios, and'
optiohally excipients and/or adjuvants.

3. Use of 5-{4-(2-methylphenyl)-3-hydroxy-4H-
1,2,4-¢azol-6-yi}-2,4-dihydroxy-N-methyl-N-butylbenzamide and

pharmaceutically usable derivatives, aceording to claim 1,
salts, tautomers and

sterecisomers thereof, including mixiures thereof in all rafios, for the
preparation of a medicament for the treatment or prevention of



5. Use according to Claim3, where the viral pathogen of the viral

dirseases is §& Rei®Hsdr om the group consisting of hepat ptrmpriogp®oss
hepatitis type B, hepatitis type C inflyenza, varicella, adenovirus,
herpes sinplex type I (HSV-1), herpes sinplex type I1(1SV-11), cattle
pl ague, rhinovirus, echovirus, rotavirus, respiratory syncytial virus
(RSV), papillomavirus, papovavirus, cytonegal ovirus, equinovirus,

ar bovi rus, hunt aviurhsur GexsssX vizgaldigasses Monpsmune sapprepsishdstrans-us,

Sl S, P R BB R e,
(H'V-1) and human I 1)y b Use
according to O ai gysheidengtd 88gibféntiBRifestivus ke ds dhikedgrsnads-

rheumatoid arthritis, asthma, nmultiple sclerosis, type 1 diabetes,
| upus er yt hemat osggsepdenhaniia, BhaoeraticalisrRASEPy bowel di sease. 1. Use

according to d ai fgr‘?th?\lﬁ{@%%ﬁgﬁg- diseae @ﬁwi ated with angi ogenesi s
y, haema en

are diabetic retinopa ngi onas; onetriosis and tunour

angl ogenesi sc. 8, for isibitiagdbe dirowthtad ceheemiBnowsnetie and dUmpur H§RFE-| c
di seases are scierorma, polynyositis, system c |upus, cirrhosis of
the liver, kel oi dF®rmation, interstitial nephritis and pul monary

fibrosis. 9. Use agaREdirdigction 6F adimad cellhegainsthexidiyseased byrcheticsh
incorrect protein folding or aggregation is a principal causal factor
are scrapi e, Creut¥®P¥t-Jakob di sease, Huntington's or Al zheinmer's.

10. Medi cament CO?ﬂ}ﬁhéitﬂaﬁtééﬁt&%i@@és@élnpRﬂwkhc&é&wﬁém—f&kﬁﬁgdr, 2, 4-
triazol -5-y1] -2, 4-di hydr oxy- N- net hyl - N- but yl benzam de and/ or

phar maceuti cal |y aggisigetidens earinees| esisat @cky- to claim 1,
salts,tautonmers and stereoisorriers thereof, including mxtures
thereof in all ratios, and at | east one further nedi canent active
ingredient. WO 2088/0R68HAPET CERRCE MHRle trbtumds disehbes aBelibroki t)
consisting of sepgé]%%?n ,an%}?osarooma, liposarcoma, chondrosarcoma, osteogenic
sarcorna, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-
sarcoma, lymphangicendotheliosarcoma, synovioma, mesothelioma,
Ewing's tumour, leiosarcoma, rhabdomyassarcoma, colon carcinoma,
pancreatic cancer, breast cancer, ovarlan cancer, prostate cancer,
squamous cell carcinoma, basal celf carcinoma, adenocarcinoma,
syringocarcinoma, sebaceous gland carcinoma, papiliary carsinoma,
papillaty adenocarcinomas, cystadenocarcinomas, bone marrow car-
cinoma, bronchogenic carcinaoma, renal cell carcinoma, hepatoma,
bile duct carcinoma, choriccalcinoma, seminoma, embryonic carci-
noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung 'carcinoma, bladder carcinoms, epithelial carci-
noma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,
ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligodendroglioma, meningioma, melanoma, heuroblastoma, retino-
blastoma, letukaemia, lymphoma, multiple myeloma, Waldensirém's

macroglobulinaemia and heavy chain disease.



(a) of an effective anmount of

5-[ 4- ( 2- met hwbpb®mgisss 3- hydr oxy4H- 1, 2, 44ri azol - 5- y1] - 2, dewehyeioonys N-
nmet hyl - N- but yl benzam de and/ or phar mac_eéléi_cal | y usabl e derivatives
according, tc claim1, tautoners and stereoi somers thereof, including
m xtures thereof in all ratios, and (b) an effective anpbunt of a

further nedi canent active ingredient.
5. Use acocording to Claim 3, where the viral pathogen of the viral dis-

eases is selected from the group consisting of hepatitis type A, hepa-
fitis type B, hepatilis type C, influenza, varicella, adenovirus, herpes
simplex type | (HSV-), herpes simplex type Il (HSV-Il), cattle plague,
rhinovirus, echovirus, rotavirus, respiratory synoytial virus (RSV),
papillomavirus, papovavirus, cytomegaltovirus, equinovirus, arbovirus,
huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type | (HIV-1) and
human immuncdeficiency virus type H (HIV-I]).

6,  Use acoording to Claim 3, where the inflammation-induced diseases
are rheumatoid arthritls, asthma, multiple sclerosis, type 1 diabetes,
lupus erythematosus, psotiasis and inflammatory bowel disease.

7. Use according to Claim 3, where the diseases associated with angio-
genesis are diabetic retinopathy, haemangiomas, endometriosis and

tumour angiogenesis..

& . Use according fo Claim 3, where the fibrogenetic diseases are
sclerorma, polymyositis, systemic lupus, cirrhosis of the liver, keloid
formation, interstitial nephritis and pulmonary fibrosis.

9. Use according to Claim 3, where the diseases in which incorrect pro-
tein folding or aggregation is a principal causal factor are scrapie,
Creutzfeldt-Jakob disease, Huntington's or Alzheimer's.

10, Medicament comprising 5-[4-(2-methylphenyl)-3-hydroxy-4H-1,2 4-
triazol-6-yi]-2,4-dihydroxy-N-methyl-N-butylbenzamide and/or

pharmaceutically usable derivatives gecording to claim 1,
salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios, and at
least one further medicament active ingredient.
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Set (kit) consisting of separate packs
{a) of an effective amount of 5-[4-(2-methylphenyl)-3-hydroxy-

4{1-1,2,4-triazol-5-y|1-2,4-dihydroxy-N-methyl-N-bulylbenzamide
according tc olaim 1,

and/or pharmaceutically usable derivatives :
salts, . tautomers
and stersoisomers thereof, including mixtures thereof in afl ratios,

and
(D} an effective amount of a further medicament active ingredi-

ent.



