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"heat shock proteins”" (HSPs). 30 The activation of HSPs protects 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
20 the regulation of many central functions of cells, such as, for example, cell
proliferation and apoptosis (Jolly and Morimoto, 2000: Smith et al., 1998;
Smith, 2001).

Heat shock proteins (HSPs)

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

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

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

under normal stress-free conditions. Thus, various HSPs regulate, for
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20 HSPs are also ascribed great importance in tumour diseases. There are,
for example, indications that the expression of certain HSPs correlates with
the stage of progression of tumours (Martin et al., 2000; Conroy et al.,
1996; Kawanishi et al., 1999; Jameel et al.-, 1992; Hoang et al., 2000,

( . Lebeau et al., 1991).

= 25
The fact that HSP90 plays a role in a number of central oncogenic signal-
ling pathways in the cell and certain natural products having cancer-inhib-
iting activity target HSP90 has led to the concept that inhibition of the func-
30 tion of HSPQ0 would be sensible in the treatment of tumour diseases.
An HSP9O0 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG),

a derivative of geldanamycin, is currently undergoing clinical trials.

35 HSP20

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



-3is usually in the formof a dinmer in the cell and is associ ated
with a nultl li- city of proteins, so-called co-chaperones (see, for
exanpl e, mmmq@gv) © HSP90 is essential for the vital P€T/EBI006/R0pH
(Young et aI , 2001) and plays a 5 key r®lLe in the response to
cellular stress by interaction with nmany proteins whose native

fol ding has been nodified by external stress, such as, for exanple,
heat shock, in order to restore-the orlglnal folding or to prevent
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for ensuring the stalllty e conformation and maturin
various cli esxaigye, freat shosk, iMueder toarstoze-tie vriginal faidlogtdﬂrteer@rmps:

receptors for ster nones si ne kinases (for
exanpl e ERBB2Y ?'?”%%ﬁipéﬂtﬁlr\f%’ghﬂt g ég%)ac 20 tion of various
proteins, sucrheaeSaré AlsoaN@ieBticns Rt ﬂsrdgcp%?nqunﬁolﬂ@n@étaél Biffet ag%w@#m t
of tel ggerase hTERT. Each of these proteins takes on a key role in

the re at.the@ﬁfecpiﬁﬁmw@@malpraamabb/dhmgiacorpe@m@‘eecwe@mro@m

%EL???VG e SR Opne S PBRTRERNHAN bl LinUsE D88y,
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and HSP75/ TRAPl in the mtochondrial matrix ts et al 2000). It
i's assuned t ARRAIEPNS.ERBEPstagetharett isheidleane i thpmndaplassrticore-

action, but, tlﬂﬂgﬁn@@ﬁggnplra brroleol?lat‘-lé%gglgé'gg{bé f&r%@%uﬁrﬁi the DL 3} ol

differédt clien proterns or _exa I'C c ent
protein of Gﬁwzbr(féngahoreendlmatumﬁ@w vanbis ehéﬂt&e%metelns érhesepdam bef

t r necrosis, facto TNFR1 e reti nobl ast oma e Rb
have. beer 1 caaeciRinete ahoddss featsinrs PESHOLL amondso Ser18roh bab-
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with a large num
00 tion of various proteins, such as, for example, mutated p53 or the catalytic

subunit of telomerase hTERT. Each of these proteins takes on a key role
in the regulation of physiological and biochemical processes of cells.
The preserved HSP90 family in humans consists of four genes, cytosolic
- HSP90«, the inducible HSPA0p isoform (Hickey et al., 1989), GRP9%4 in
the endoplasma;tic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the
mitochondrial matrix (Felts et al., 2000). It is assumed that all members of
the family have a similar mode of action, but, depending on their localisa-
tion in the cell, bind to different client proteins. For example, ERBB2 is a
30 specific client protein of GRP94 (Argon et al., 1999), while the type 1 re-
ceptor of tumour necrosis factor (TNFR1) or the retinoblastoma protein
(Rb) have been found to be clients of TRAP1 (Song et al., 1995; Chen et
al., 1998).
HSP90 is involved in a number of complex interactions with a large num-

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



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

Al t hough vk 890Wes%396/ 087077 PCT/ EP2006/ 000631 -4 cise ppysaeYedoos3
details have not yet been clarified, bigchem cal experinents and

investigations with the aid of X-ray ctrystallography in recent years
have increasingly been able to deci pher details of the chaperone
function 5 of HSP90 (Prodronmou et al., 1997; Stebbins et al., 1997).

Accordingly, Clsé%ﬁ%igilgé%?@taﬁg Rﬁqugggémeéﬁ)l: CiHbar bis ARG BX e”mﬁ-ﬂas
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Phat (e pr iR G SRR BASEROa S IR 2088} ' 0 P ee
binding to HSP90 (Witesell et al., 1994; Schulte and Neckers,
@998) In addition, X- r_aif| crystal |l ographi c studi es have shown t hat

i

gel dananyci rKBBW}S’eH§E9PdF‘ RIKI'SATP binding site and inhibits the
intrinsic ATPase activity of HSP90 (Prodronou et al., 1997,

Panar et ou et first EA8)of HOPSO lﬂ{rﬁyﬁ%iotb'éed%@é\}@eé%éré%n%qﬂlhéne
mul timpyic HSPO0 conplex, with its property of functioning as

chaper one f cans@nyegins pwtbttbe @Qmpwnsjsmﬁbmmé\eanctgel@lanaw@tre@mIar e
de- graded VI e ub| ui t| asorre Id
Sl apﬁﬁeﬁ’ HB?%}% 02&%% in H@r%b 5ts %%Wﬁ’é@

derivative 1Y
been induced by transformatlon with the v-Src oncogene was detected
with them (Uehara et al., 1985).

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

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

Immune precipitation and investigations on affinity matrices then showed
( Y 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 HSPS0
(Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma- ‘
30 tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a conseguence, client proteins are de-
graded via the ubiquitin-proteasome pathway.
The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin
35 {17AAG) showed an unchanged property in the inhibition of HSP90, the

degradation of client proteins and antitumoural activity in cell cuitures and



35 (17AAG showed an unchanged property in the inhibition of HSP9O,
the degradation of client proteins and antitunmoural activity in cell
cul tures AYA24/608THGE/ 087077 PCT/ EP2006/ 000631 -5 i n xenbgF/&PI006/096¢ir
nodel s (Schulte et al, 1998; Kelland et-glL, 1999), but had
significantly |ower liver cytotoxicity than gel dananycin (Page et all
1997).17AAG is currently undergoing phase I/I1 clinical trials. 5
Radi ci col, a macrocyclic antibiotic, |ikew se exhibited revision of

the v-Src amdxenearafaisimaeiduoedelsdbrigwtmet phdAB8yIRellatd ¢f ajr $99Ys byt

(Kwon et all, 1992 l,: - Radi Ci

nunber of sihgﬁaﬁqg%'}c%?@@n@”aez "g%%ﬁ?gg@ﬁﬂé%@%ﬁg%%ﬁ@ﬂﬁﬁ%, %%{1&?
(Schulte et dB97).1789&) is elireentiyaunchirgbingiagkild| slirick|esalbave shown
that radicicol likewse 10 binds to the N-term nal domain of HSP90

and i -”%i bi t s Retfcibolt &irAgtocyNPasbidtd, likdhise(&Habirld @lvisionl 80k
Anti bidtics of the counarine t as is known, bind to the ATP

bi nding 15 3197 10 vikia-HAes00 HerbaonRal Ryanstue A Heiobksie(Kvroe
coumarine, . BPURRGRO! PhaBidhdp 1Rl NRaGRIBPHYG BT Bl ALy HFPOO,

i.e. toadifrer- ent site in é”benzoquinone- ansamnyci ns
and radi ci cokignahpratbingi ada tconsdguddeesfrii BRDO emisibitibn HISEROI dhalcu et
al ., 2000b). 58 T@g i nhi bition of HSP90 by novobiocin results in
degradqéi on dP°8)-I%aFRecTysiatingraniic plodiss trremame thatgadiciool treawiag
(Marcu'et al pn N t i : i for
exanpl e E%Bgtndﬁgqﬁé%ﬁgﬁngﬁrﬁgﬁ dJ?ﬁgé%%qugﬁ'bﬁégﬁa%"ﬁﬁﬁ%i tor
fived fromAfiaseesctivitydRoawsas, 1998)cel | cycle arrest and
ifferentiation in breast cancer cell lines (Chiosis et al., 2001).
HSP90 as therapeutic target 30 Due to the participation of HSP90 in

the regul atign of a I?rl%g nunber of signalling pat hways which have
cruci al _i npo phbiotics 9f & CB‘F\‘@ﬁBF?ﬁ@%@S&S nown, bind to thé ATP binding

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

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

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

The degradation of signal proteins, for example ERBB2, was demon-
C" ' strated using PU3, an HSP90 inhibitor derived from purines. PU3 causes
T2 cell cycle arrest and differentiation in breast cancer cell lines (Chiosis et

al., 2001).

HSP90 as therapeutic target

30
Due to the participation of HSP@0 in the regulation of a large number of

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

35 cal effect through inhibition of the activity of HSP90, HSP9Q is currently



tumour, and the discovery that certain natural products exert their

bIO|OgI ct through inhibition of the activity
HSP9O |s%§%§€dgﬁ f“fv\o 2006/ 087077 PCT/ EP2006/ 000631 - 6 SQIEP%F;QQ{%%

as a novel target for the devel opment of-a tunour therapeutlc agent
(Neckers et at., 1999). The principal nechani smof action of
gel danamycin, 17AAG and radicicol 5 includes the inhibition of the
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activity of dt%%?&@Né&l@@r,s dtayl., @vgopl e, Prodronou et aI ., 1997;
Stebbins et al., 1997; Panaretou et al., 1998). Inhibition of the

ATPase ac- typd an&baH%B%ﬂaﬁFsﬁV@ﬂécﬁldrﬁ@f tﬁ&éh‘é&?@iﬂtWAA@“éhﬂ%ﬂfc%tﬂS
and favours the 10 formation of an HSP9 heterocor:rlp whi ch causes

cl i entg pr ot dnelgdes theindépigon ¢ grarbiodingnohAaPthdhe b cﬁxbtnquwtﬁ abhene

0509 The- o daerl eof i pSPaT By BrutrbdgibnnotBP el

in selecti veleegé@d@tw:wbioMSP@pqsé@rfbr é§azwp1§ erradrdiavi &g af. unggment al
| mportance for Br ocesses such as cell prolif- eration, regul ation of

the cell cycPlebhiig lIpt!§&/s Panpeaieu @t 6be§§%@ Inhibitiep & the(\TyPase ac-
d | at ed
att (ragg%avg Ay RSP S0 pEEnt fe, KR TRINEnt OG- Eh b eion@-angidiis in €l

t hat | a stfon*ngt;@mmifd)ah HSE@famewmcomfplemwrgaﬂc@les@:&llﬁpd%tbms to
su:rutaneous radati on o rality o roteins i C re
associ at ed \qu%%gggegf%qgtlom@@%% E 5 FP ay (see[,ﬁ%r ex-
present 'nveamb%w 8Lt 410 ﬁ}y@o%ﬂgﬁd\éf@thw | Bk, trde SR bEtumour
and/ or nodul ate t o .conpositions which c rise t ese com

pounds, and ctablsmatl‘hbl&é’@f&mnhtmterm%wthem eelectlme degmdatleatofélrmpodbnt
HSP90- 151 duce uch tumour di.seases, viral dise seﬁﬁ_

.di seas
such as; forP'@ '”%ﬁﬁ}”é‘g fHB§ '@PPU\EQ%W IBBeyses fHAnas cell pro
suppr essi on dratibh aﬁé%;ﬁia’%lbtrﬁo@tﬂe@!llc&%@f&ap@&@@&a'Tﬂegé’rp%ébsség%%
i nfl ammat i on-i nduc di seases , 2000), such as rheumatoi d
arthritis, dsedquentlyrddrepplotedi telrrmyrs (seq/p‘er example, Hostein et al., 2001).
An attractive rationale for the development of an inhibitor of HSP90 is that
20 a strong tumour-therapeutic action can be achieved by simultaneous deg-
radation of a plurality of proteins which are associated with the trans-

formed phenotype.

C L s In detail, the present invention relates to compounds which inhibit, regulate
and/or modulate HSPQO, to compositions which comprise these com-
pounds, and to methods for the use thereof for the treatment of HSP90-in-
duced diseases, such as tumour diseases, viral diseases, such as, for ex-
ample, hepatitis B (Waxman, 2002); immune suppression in transplants

30 (Bijlmakers, 2000 and Yorgin, 2000); inflammation-induced diseases
(Bucéi, 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

a5 (Hur, 2002 and Kurebayashi, 2001 ), such as, for example, diabetic reti-

nopathy, haemangiomas, endometriosis and tumour angicgenesis; infec-



1 di abetes, |upus erythenmatosus, psoriasis and inflamuatory bowel

di s- ease; cystic fibrosis (Fuller, 2000); diseases associated with
angi ogenes¥@2®@%/08Har, 2002 and Kurebayashi, 2001 ), suchp@sePio0s/000631
exanpl e, diabetic reti- nopathy, haenmang{onmas, endonetri osis and

t umour angi ogenesi s; infec WO 2006/ 087077 PCT/ EP2006/ 000631 -7 tious
di seases; autoi mmune di seases; ischaem a; pronotion of nerve
regeneration (Rosen et al., WD 02/09696; Degranco et at., WO

99/ 51223; Gdibds difeased] Buihniihe ditebsargdsutidetnid] s@assibn suadrvas,
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of normal cebtieredeinmeatpalyryesity, systeneid logug, Circhesis ohthealpier, kaldidt o

the us® in dis e ere. incorrect otein foldin r regation
is a princi pé?r%iaz@aw&%s??'épf‘e%@ﬁ ,P?'B}O%%#gff@?s @F‘ﬁﬂ&g;
Creut zf el dt - ygRaip/dpsRa@se, Huntington's or Alzheiner's (Sittler, Hum

Ml. Genet., 10, 1307, 2001; Tratzelt et al., Proc. Nat. Acad. Sci.,
92, 2944, 15 Thedrvenijaikalerelates todhe use ofgheiconmmmds arrerding iethe

2001). W 01 A ri nuri - eof f or
the 17 eat meni" 1 (OB E R B P BTPeI B o kg B30 Bl

di seasd8, suchemsthdrappuandlictrses indissasdwheriaesss: pro&st€olding

I ncl udes a sarcoma or, carci 20 noma sel ected fromthe group

g(h)ﬁéi sting of" PUBICESHPE d%a, PrIRFIRGS SRURAdactor iskaas dergxample, scrapie,
ondr osar Cofﬁ?eu@\%t@@ﬂﬁ{ybcd@@ééé?rmjnt%%ﬁjgWAIM%F?KSW{@”PIUM Mol
ynphangi osar ot hel

endot hel i osar conm, conm, | ynphangr oen ‘1'osar- ‘cong,
synovi oma, n&soehell Dohd07, G019 Tsalzalieta|., PeooNatcAom]. 3dialddp2944,

o ahonn, cLeWiHRLBE R oL DA Ebl Uieiaraue: 46160, B 01 e
cel | carci nog@scritr@en iy €drnpaBndS¥hd MEOGEE thalRBRior s feaaHangband

carci noma, papillary carcinoma, papillary adenocarcinonas,
cyst adenocar@%ﬁﬁﬁa@lom@ﬁgum parajogea ot HERRD)-ind ucechdigeases, sacbiasoma,

renal cell Ct%méd}od@ea&es?@}h%@the cancerous tissue includes a sarcoma or carci-

20 noma selected from the group consisting of fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosar-
coma, endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosar-
coma, synovioma, mesothelioma, Ewing’s tumour, leiosarcoma, rhabdo-

C-f myosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian
T25 cancer, prostate cancer, squamous cell carcinoma, basal cell carcinoma,
adenocarcinoma, syringocarcinoma, sebaceous gland carcinoma, papillary
carcinoma, papillary adenocarcinomas, cystadenocarcinomas, bone mar-
row carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,

30 bile duct carcinoma, choriocarcinoma, seminoma, embryonic carcinoma,
Wilm's tumour, cervical cancer, testicular tumour, lung carcinoma, small-
cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma,
astrocytoma, medulioblastoma, craniopharyngioma, ependymoma, pin-
ealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,

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



30 bile duct carcinoma, choriocarcinoma, sem noma, enbryonic

car ci nomayo :Wielogh@st unour, cervi cal cancer, testicul ar tpgraPeeoslusd!
carcinoma, small- cell lung carcinoma, Rl adder carcinoma, epithelial
carcinoma, glioma, astrocytonm, medul [ 8bl astoma, crani opharyngi om,
ependynmoma, pin 35 eal ona, haemangi obl ast oma, acoustic neurong,

ol i godendrogli oma, neningi oma, nel anoma, neurobl ast oma,

retinobl ast %Woméeh'f&?tﬁﬂé %\Eldﬁbv@laa@&%twgﬁa%y(ﬂmﬂg@mgﬁé11eav§

phoma, nultiple nyel oma, | denstrom s macrogl obul i naem a and heavy
chai n di seasehaimdigeasgl et al. in Trends in Ml ecul ar Medicine, Vol.

appl i cat i ond ok Teb8b LI T MERERY Mk ERE, FoF HOH & pups 2opt

di seases of ddwrriberthempaigic\wdidsdiaysdsd asslications af HiSPGsasthation, inter
di seas®s. The identification of small conmpounds which specifi cal |y

i nhi bit, regiligalos tha treatmeo ofifiseasasoHBpeentral ﬂﬁ@’ﬁé‘ﬁ&i@t%@ﬁﬂéﬁl e
and an aim éa{rﬁlﬁ%ﬁgﬁﬁlﬁfﬂkeabggem' on. It has been found that the

conmpounds of and salts thereof 15 have very val uabl e
phar macol ogi cal properties while being well tolerated. In
particul ar P90- i nhi bitin pertles

, hey. exhi bj.t ro resen
i nvention t hER@fdgnaifi P%"% gEsmgl COmRAYNGS Wiich gReeifEaly @?’% Qéegtﬁafte
medi cat@nt s 6P JRALEATERH0 A HY S ok D AEEHARB IS hd #n bR & Hisd fesé@nt

and/ or prophylaxis of the sald diseases and to the use of cohpounds
of —~ t he fornovantiorf.or the preparation of a pharmaceutical for the
@}eatnent and/ or prophylaxis of the said diseases and also to a
process for the treat- nment of the said diseases which conprises the

admi ni strati IQHanbe@ﬂefthd 2Rt REORPIBUMIRAS tRE féﬂﬂﬁuléqrdﬁd salfstthefeof
patient in need of such an adm ni- stration. The host or patient may

bel ong14 0 arfjaveayemlvadyride pharmeeoclegigapprertisowpiie haing wpktolemted.

Pabbi ot hor SaETE s ET B Ao AP U Mo BB hurPBRS S ar o or 1 ne

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

stration.

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

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

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

freatment of a human disease.
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terest for experinental investigations, where they provide a nodel
for the t _of a human di sease. 35 WD 2006/ 087077

PCT/ Epzooéwgg‘@g@ ""779. PRI OR ART WD 2005/ 00300 Al descri BetFBIypoosst
triazole derivatives as HSP90 inhibi- to¥s. 5 WO 00/53169 descri bes
HSP90 i nhibition with coumarine or a counarine derivative. WO

03/ 041643 A2 di scl oses HSP90-i nhi biting zearal anol derivatives. 10
HSP90- i nhi bi yfﬂ%r\pry_\ﬁol e derivatives which are substituted by an
aromatic he 3- or 5-position are disclosed in WO

2004/ 050087 Al and WD 2004/056782 Al. WD 03/ 055860 Al describes
3,4-diaryl pyrazol es as HSP90 inhibitors. 15 Purine derivatives

havi ng HSPOOWRRHIZDAZ0G Adpiascribes athkerdriszsle skedivatives s GEHFEBDINGIAL .
WO 01/ 72779 floq,gcrl bes purine conmpounds and the use thereof for the
20 treatment GRP94 (honol ogue or paral ogue of HSP90)-i nduced di s-
eases, such as tunour diseases, where the cancerous tissue includes a
sarconma or carC| noma sel ected fromthe %roup consi sti ng of

fi brosar coma¥V rﬂ@(@%é@%gﬁﬁmb@spﬂ§5’|9@dﬁﬁl itiomoMigh 6ednadng, or Gstesgenne
sarcoma, chojg R}gi angi osar coma, endot hel i osarcong,

| ynmphangi osar coma ynph 25 angi oendot hel i osar coma, synovi ona,

mesot hel i omaW(E\ﬂa?i@éL1;643meiscfbmSJHSi’cﬂociﬂhmtmg‘l:aémgmrmdéﬂmm/,escm on

carcin a cancer ast _cancer, ovarian cancer,
pr ost a? gac angg% 9%3 3?’&9@% pgr@zpﬁ?cg BT Ckb%l% are sykstituteg by arparematic
adenocar ci NofgRyicA Yk 'tHIQQQBf Sg&%n éﬁ%l%ﬂ%%@d fH ARY 2888/03 0870 Bnd

g?plllary carci nona, papi ry adenocar ci nonas, cystadeno-
arci nonmas, VR 2ORKIOTHT APaA L noma, bronchogeni ¢ carcinoma, renal cell

car ci nom, h\?\R%%?@%éBd ﬁ1 %L(IBSCI‘I es 8 ﬁglawlp)(;rg%fegcarﬁggggahh%%g}snom
15 Purine derivatives having HSP90-inhibiting properties are disclosed in
WO 02/36075 A2.

WO 01/72779 describes purine compounds and the use thereof for the
20 treatment of GRP94 (homologue or paralogue of HSP90)-induced dis-
eases, such as tumour diseases, where the cancerous tissue includes a
sarcoma or carcinoma selected from the group consisting of fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chor-
e doma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymph-
(*-‘ - 25 angioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumour, leio-
sarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
. cancer, ovarian cance'r, prostate cancer, squamous cell carcinoma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebaceous gland car-
30 cinoma, papillary carcinoma, papillary adenocarcinomas, cystadeno-
carcinomas, bone marrow carcinoma, bronchogenic carcinoma, renal cell
carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma,
embryonic carcinoma, Wilm's tumour, cervical cancer, testicular tumour,
lung carcinoma, small-cell lung carcinoma, bladder carcinoma, epithelial
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carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,



enbryoni c carcinoma, WIlms tunour, cervical cancer, testicular

t unmour , %Ozbmg]sg@;cl noma, small-cell lung carcinoma, bbaggehios00631
carcinoma, epithelial carcinoma, glio astrocytoma,

medul | obl ast ona, crani opharyngi oma, WO 2006/ 087077 PC F/ EP2006/ 000631
-10 ependynona, pineal ona, haemangi obl ast oma, acoustic neurong,
ol i go- dendroglioma, neningioma, nelanoma, neurobl astona,

reti nobl ast OffEL dvisaae é@ﬂé&ﬁa ' ‘ n m s
macr ogl obul i - 3) m a ghg?n%gyvdy ‘chai n %Egggﬁ%,%%ﬁyg%ﬂé 8hé&
furthernore dhrsctrbghmsat rmsnur@‘omfa trméammrrppmmdsbtasmmanmdlmobmmﬂa, for
t he treat nent f Vir seases ere the viral pathpgen is, se-.
ot ed 1 om HEAGT b EERSTE: FRAITE MEISRR: IAfenSRn S EAsi e pe
B, hepa 10 théérﬁ,atzy,ﬂphgav*]eﬁélﬁqjg@aseyar| cel |l a, adenovirus, herpes
sinplex type | erpes sinplex type Il (HSV-11), cattle

pl ague, rhinovirus, echow rus, rota- virus, respiratory syncyti al

Z;Lfﬁoﬁffﬁ)s’W@W%VFU%%{@%”@@W@%%@@%é%%%'f TR ROBYS menyiongg
measl es Vi rumerémb@ﬂ fhe trédthfant RPiral dibéakes, mwéwthérwaqibﬂﬁogmmye-
virus type | (H V-1) and human i munodeficiency virus tI%/ﬁe [l

(HV-11) . wdeotsd7ixamdhegroue capsisting ot hepaidis tipe s diepptitin &/reopleats
i ongd 4
ool oo cal - oA B SRCHl L cURlp TR R G L s,

i ndi vi dual , rmasrpéelsnmprea{rtyp@rllt(l—rsmm tdﬁtl@pmgpbasmmwmsr echovirusnrota-
(ecovery from hypoxi.c/ anoxi c stress, recov- % rommal nutrition,

recovery froYHUﬁeé%S@'Ea}t‘é@ssyrGVt'%ld‘rﬁblﬁr(gﬁ\@nEaE"H {rUS, RARPVEVITURHEDEOT he
di sorder is @ehy ‘%nr QHSVErusa%rBS\flﬂ%t hBH?,w LS e@8Laackidify Sagﬁrrlglt?l?)c -

associated wt | srupt proteéin transpor romthe endo
reti qu15Jm avidiss onebsiesigisos irabelth wrid) pccttoh/a'em Iallmnapem‘immmﬂeflcmncy
associ at e

chaen af r e ueron e EE ol ianeu ety ag S VBe I Y of f o
O opal ron i DAY b DS sBRgURE oo pntte
trauma, headthereiote; GERYBkmodulationpveetw tHecmodubsiked biological GRPY4 ac-
tivity causes an immune reaction in an individual, protein transport from
20 the endoplasmatic reticulum, recovery from hypoxic/anoxic stress, recov-
ery from malnutrition, recovery from heat stress, or combinations thereof,
and/or where the disorder is a type of cancer, an infectious disease, a dis-
~ order associated with disrupted protein transport from the endoplasmatic
reticulum, a disorder associated with ischaemia/reperfusion, or combina-
tions thereof, where the disorder associated with ischaemia/reperfusion is
a consequence of cardiac arrest, asystolia and delayed ventricular ar-
rhythmia, heart operation, cardiopuimaonary bypass operation, organ trans-
30 plant, spinal cord trauma, head trauma, stroke, thromboembolic stroke,
haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemia,
status epilepticus, an epileptic fit, anxiety, schizophrenia, a neurodegen-
erative disorder, Alzheimer's disease, Huntington's disease, amyotrophic

- lateral sclerosis (ALS) or neonatal sfress.



haenorrhagi ¢ stroke, cerebral vasospasm hypotonia, hypoglycaem a,
status epilepticus, an epileptic fit, anxiety, schizophrenia, a

neur odegeNtO &af0Bipa7 di sorder, Al zhei mer's di sease, Hunti RGTHER2096/000631
di sease, anyotrophic 35 lateral sclerosiq (ALS) or neonatal stress.
WD 2006/ 087077 PCT/ EP2006/ 000631 -11 Finally, WO 01/72779 descri bes
the use of an effective amount of a GRP94 protein nodul ator for the
preparation of a nedicanent for chang- ing a subsequent cellul ar

lr3 eaction to é:rﬂn@|b/cw}i@n?y7g?§9éieﬁﬁri@eﬁ thesuge af @@egﬂcﬁlemmbudt of dual ,
. ; . . D .
modul ator 1 GRERR BN fthuef e KeRibig ol A hOFicSflen! fortifing,”

such an ext emig babsagaghisesiugattreaelidriitcaan isthabhid stede anaitBeha el tn
state is changed, where the subse(%uent i schaem c condition is
r

pref er §b| y t Re gt ldusrieligairaeniaribe sellapt bertissagyalieorith @RIy ed
ventricul ar arsiy Hde%iei\téF’inh%re} tﬁﬁﬁf]é‘@l@lﬂ% %@{iﬂgﬂﬂ%éﬁg@%ré’é@&ﬁ%
operation, organ transplant, spi- nal cord traund, head traung,
stroke, throsboknoditensihad kesubisaguentcallnkgireastioroicean sehabmid state is

asospasm hypotonia,, h | ycaem a,, status. epi - |l epticus, an
epi leptic fiEhangss.abhere i SHbSRAURNLSChACBIG CANSaNbs ATF (Fsably dhe gon-
order, Al zhekgBliescdbpfaeac ast agwaiiéaﬁg%@a%d @éﬁfﬁémgmﬂrﬁyth?ﬁi@{ ﬁle

scl e- ﬁﬁSi s (ALS) or neonatal stress, or erethe tissue site Is
donor t'Mssuenefgropgratiemsiardwpulmrary hypass operaion, orgdr vaesp!bel, spi-

descri be compj i f P90 Q. inhi bitor gel.dapa inwth
fer moar cananeoradPRy, hefa il s Bhohbstabiy® ABRY et
05/ 002506 F2agid\EtraRE¢418B8R Laddspadh) W&Qpﬁ%ﬁog‘}%ﬁaéma?QMQQQiz 13
A2, WO 2005/000214 A2, WO 2005/000314 AI'. 25 3 35 WD 2006/ 087077
PCT/ EP2006/ 0G®Esus, an epileptic fit, anxiety, schizophrenia, a neurodegenerative dis-
15 order, Alzheimer's disease, Huntington's disease, amyotrophic lateral scle-
rosis (ALS) or neonatal stress, or where the tissue site is the donor tissue

for a transplant.

The specifications mentioned below describe combinations of the HSP20

20 inhibitor geldanamycin with other medicament active ingredients:
WG 2004/108080 A2, WO 2005/002506 A2, WO 2005/000211 A2,
WO 2005/000212 A2, WO 2005/000213 A2, WO 2005/000214 A2,
WO 2005/000314 A1,
( =25
30
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S(O) nHet, SO2NH2, SO2NHA, SO2NAA' , SO2NHAr, C 25 SO2NAAr, SO2NHHet,
SO2NAHet , SO02NA- benzyl, SO2N(Ar)2 or SO2N(Het)?2, R4, R5, R6 each,

i ndependeNt® $006008WAE anot her, denote H, Hal, ON, NO2, APCHER006/000631
(CH2) nAr, (CH2)nHet, COOH, CODA, COQAr, 430 COOHet, CONH2, CONHA,
CONAA' CO\IHAr CONAAr, CON(Ar)2, CONHHet, CON(Het)2, NH2, NHA,

NHAr NHHet NAA', NHCOA, NHCONH2, NACQA', NHCO( CH2) oAr, NHCOHet,
NHCOOA, NHCOOAr, NHCOCHet , NHCONHA, 35 NHCONHAr, NHCONHHet, OH, OA,
Q(CH2) OHet , SUHIGNARYH2E TEECHRYBBNNIONAr, OHet, SH, S(O nmA, S(O) nAr,
WD 2006/ 087077 PCT/ EP2006/ 000631 -20 S(O nHet, SO2NH2, SO2NHA,
SO2NAA' , SO2NHAr, SO2NAAr, SO2NHHet, SO2N(Ar)2 or SO2N(Het)2, R4 and
R5 toget her mh@qnd@meremag% c%lﬁ%@ﬁ@@of KERSHUBHFCH . NH- CH=CH or
CH=CH NH, 5 Y denotes OH o H, each I ndependently of one

anot her,, denote unbr anched or br anched al kyI having 1-10 C atons, in
whi ch éne two or thr CH2 oups nmay be replaced by 0, S, SO SQ2,
NH, 10 NR8 and/or by - CH Fg{oups and/or, in addition, 1-5 H atons
may be replaced by F, d and/or R7, RAl k or cyclic al kyl having
3-7 Catons, A and A to 5 <

2, 3, 4, 50or 6 15 C at 2 gro:!p may be repl aced
by 0, S, SO SO, NH, o2 COORS, enot es al kenyl
having 2-6 C atons, R7 dénot es ¢ €0 ROR10, NROR10, NHCORO9,
NHOOOR80 20 or OR9, / R4

o

in which

R' denotes OH, OCH3, OCF3, OCHF,, OBzl, OAc, p-methoxy-
15 benzyloxy, SH, S(O)CHs, SO2NH,, Hal, CF3 or CHs,

R? R’ each, independently of one another, denote H, Hal, CN, NO,,
A, Alk, (CHy)nAr, (CH2)sHet, COOH, COOA, COOQAT,
COOHet, CONHz, CONHA, CONAA’, CONHAr, CONAA,
CON(Ar)2, CONHHet, CON(Het),, NH>, NHA, NHAr, NHHet,
NAA’, NHCOA, NACOA’, NHCOAr, NHCOHet, NHCOOA,
NHCOOAr, NHCOOHet, NHCONHA, NHCONHAr,
NHCONHHet, OH, OA, OAr, OHet, SH, S(O)mA, S(O)mAr,
C/~ . S(O)mHet, SO2NH,, SO;NHA, SO:NAA’, SO.NHAT,
SO2NAAr, SO2NHHet, SO.NAHet, SO,NA-benzyl, SO:N(Ar),
or SO;N(Het)s,
R*, R, R® each, independently of one another, denote H, Hal, CN, NO,,
A, Alk, (CH2)wAr, (CHs),Het, COOH, COOA, COOQAr,

30 COOHet, CONH,, CONHA, CONAA’, CONHAr, CONAAT,
CON(Ar)2, CONHHet, CON(Het),, NH,, NHA, NHAr, NHHet,
NAA’, NHCOA, NHCONH,, NACOA', NHCO(CH,) A,
NHCOHet, NHCOOA, NHCOOAr, NHCOOHet, NHCONHA,
NHCONHAr, NHCONHHet, OH, OA, O(CH.) Het,
O(CH;)oNHz, O(€H2),CN, OAr, OHet, SH, S(O)mA, S(O)mAT,

20

35



R8 denotes cycloal kyl having 3-7 C atons, cycloal kyl al kyl ene havi ng

4-10 C at or unbranched or branched al kyl havi 631
at ons, H\VQH\AEUO%ﬂd% one, two or three CH2 groups may belpr&gﬂﬁpggoggo%

0, S, SO S, NH and/or, in additiom2Q:=5 H atons may be repl aced
by F and/or d, R9, R10 each, i ndependently of one another, denote H
or alkyl having 30 1-5 C atons, in which 1-3 CH2 groups nmay be

replaced by 0, S, SO o) a il jon, 1-5 H
atons may be repl ace @Zﬁ'egﬁ%r éOQﬁHA M’%b%&?% al so
denote an al kyl enchhﬁofmamgr%OQNHB{etélsogNmr)ﬁor SG. K (la¢tyys, in which
one CH2 group, e repl ace y SO, N r
NCCORS, WO 28080 @7077‘09@1’%@@50%?'@}666%%202%&?' cgl'é?l%t 534@@%3 8 -

napht hyl or bi phenyl, C@Hotl.y\@llgpi_lﬁwub stituted or nono-,
or trisubstituted by I—Iafq N(R") 2, NO2, CN, phenyl, CO\I(R1)2,

NRt 1COA, 5 NRllCO\I(Rlld@)otaRCEBmASI-CO?ll SOZN(R')Z S(O M,

- R11) 2] " - 1 and/or, - R 1 Het, denot

oy alia L A ea. i, indenprgendy §F SpEanotL deatta Praleienti 0o
by el a Ok R e el MG I MPatontt. In AdH DM Sut e
NRL1S02A, COR', - SOhrRe CHe(aDpHis mas, be-rplacariby O, 8 $@abbaniH,

oxygeryg R’ denot €s mﬁ ?ﬁg/c%%))ﬁl—ﬁgfg- éfo%.ﬁ)’s an%/br, B a8bitlon, 1B H

denotes 0, 1 or 2,
- atoms may be replaced by F, Cl, Br and/or R/,
( - Alk or cyclic alkyl having 3-7 C atoms,
Aand A together also denote an alkylene chain having 2, 3,4, 5 or 6
15 C atoms, in which one CH; group may be replaced by O, S,
S0, SOz, NH, NR?, NCOR® or NCOOR?,
Alk " denotes alkenyl having 2-6 C atoms,
R’ denotes COOR®, CONR®R™, NR°R"®, NHCOR®, NHCOOR®
or OR?,

R® denotes cycloalkyl having 3-7 C atoms,

20

cycloalkylalkylene having 4-10 C atoms,
Alk or
e unbranched or branched alkyl having 1-6 C atoms, in which
one, two or three CH; groups may be replaced by O, S, SO,
S0O,, NH and/or, in addition, 1-5 H atoms rﬁay be replaced by
F and/or Cf,
R®, R'® each, independently of one another, denote H or alkyl having
30 1-5 C atoms, in which 1-3 CHz groups may be replaced by O,
S, SO, S0O3, NH, NMe or NEt and/or, in addition, 1-5 H atoms
may be replaced by F and/or ClI, |
R® and R togeth-er also denote an alkylene chain having 2, 3,4, 50r6
C atoms, in which one CH» group may be replaced by O, S,
SO, SO,, NH, NR?, NCOR® or NCOOR?,
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o denotes 1, 2 or 3 20 and pharmaceutically usable derivatives,

salts, solvates, tautoners and stereoisoners thereof, |nclud|n

m xtures tHREEBIO81%7 al | ratios, where conpounds selectedpfF@H%Wﬁ@mmN
group 5-(2,4-d -21-

I hydr oxyphenyl ) -4-(naphth-1-yl)-4H 1, 2,4-tri azol e-3-thiol,

5-(2, 4- dihyd roxyphenyl ) -4-(2- met hyl phenyl )-4H1, 2, 4-tri azol e-3-th
lol, C*"

5- (2, 4- di hydr’%’xyphenyl rlenotes ghen e arRIDY-ofpinhenyh -aaghagforic is Hnewh-

Geri vat i ves whi ch ar Z“S?B”%%Sé‘f’.‘ o IS B P8 0. The

invention relates to tIN_i\ Er]:NO@,d@Nobhehyd C@NﬂqaleRﬁm@?l ts thelreg;
and to a process for th § 5 g.fo
accordizng to Cainms 1- gaqﬁdﬁg )érel Buts(ﬁ%ﬁ‘ Icg%gsaﬁéﬂi( é@eg‘

sol - va5t es, salts, taut[@’(ﬁﬂt)z]amﬁ)@pérgﬁﬂﬁ)@rrers t her eof , characterlsed

I n that a) a corrpound of F{'ﬁ f or mul WO 2006/ 087077 .
PCT/ EP2006/ 000631 -22 -OZ(RRA):R-CRD *R3 H11 OZ N -12 in
whi ch 10 Ri1,

nd R6 ha di cat.ed
i oh 10 RL B R MR 2P %fcrfaS%@as%%@?ﬁa's%ar%%d%ﬁ@'@
denotes a hydroxyl promwmew@mhaﬁ@naomﬂam@q%m AoMRMIAAIA

of theqpormula t1l v mza(g/ l!)é\lml\cl;no— di- or trisubstituted by Hal, A, OR"", N(R""),,
- NOz, CN, COOR", CON(R""),, NR"'COA, NR''SO,A, COR",

C- SO:NRY, S(0)mA, =S, =NR'" and/or =0 (carbonyl oxygen),

R denotes H or A,

15 Hal denotes F, Ci, Bror |,

m denotes 0, 1 or 2,

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

0 denotes 1, 2 0r 3

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

are excepted.

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

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula |

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

a) acompound of the formula |



UV in which Y denotes 0 or S, - 25 and the protecting groups are
subsequently rempved, or 30 b) a conpound of the formula |V

2006/ 0870% M 006/ 000631 - 23- Re R3 O 1V R HNHEgT@"Eﬂq%ﬁ%P{%
which R, R2 and R3 have the neanings -ididicated in daim1l1, 10 is
reacted with a compound of the formrula VRA RS 15 - j-ReV YCN
in which R4, R5 and R6 have the neanings indicated in daim1l and 20
Y denotes 0 or S, to.give thiosem carbazide derivatives, and the

| atter are subsequently cyclised, 25 and/or in that one or nore
radical (s) Rl, R2, R3, R4R2R5 and/orgk6 in a com pound of the
fornula | is (are) convertied into one or Mbre radical (s) Rl, R2, R3,
R4, R5 and/or R6 30 RV, npl e,

R6
5 N _
H I
oz N-<
NH,
in which
10 R' R% R® R* R®and _RB have the meanings indicated in Claim 1,
P where NH; and/or OH groups are in protected form, and
C Z denotes a hydroxyl-protecting group,
15 Is reacted with

a compound of the formula lll

//\NJ\N/% 1

20 N \;-[ \Q/N

in which'Y denotes O or S,
( ) 25 _
and the protecting groups are subsequently removed,

or

30 b) acompound of the formula [V

35



i) reducing a nitro group to an amno group, 35 ii) hydrolysing an
ester gro§§hto a car boxyl group, WO 2006/ 087077 PCT/ EP2006/ 000631

=24 iii) Y G” an ami no group into an al kyl ated ani RET/E§2006/000631
reductive amnation, iv) converting an2acid chloride into an am de,
5 and/or a base or acid of the fornula | is converted into one of its
salts. The invention also relates to the hydrates and sol vates of-
these com 10 pounds. sol vates of the conpounds are taken to nean
adductions of inert solveRf nol &ules onto the conmpounds whi ch form
owing to their nutual attractiye force. solvates are, for exanple,
nono- or di hydrates or al cohp 0 15 Thelg¢onpounds of the formula
| according to the invé&itief 60 exist in the tautoneric form
of the formula la 20 Rl R2 RG Lq“ HONR4 25 NY H

Phar mageutical |y usabl e derivatives gre rﬁken to mean, for exanple,
the 30 salts of the conpounds ac@brding to the invention and al so
so-cal l ed pro- drug conpounds. Prodrug derivatives are taken to nean
conmpounds of the formula | which have been nodified with, for
exanpl e, alkyl o T Welol . L . whi ch
are rapidly cl easlneﬁﬁ?élﬁ ?Hﬁ%%ﬁ?%%@éﬁéﬁéedrﬁﬁ%s %ﬁ%@é’& W@ga@gﬂpounds
according to the invention. WO 2006/ 087077 PCT/ EP2006/ 000631

10 is reacted with

a compound of the formula V

Pl

o

R4 RS
15
RS v
Y=C=N
in which R*, R® and R® have the meanings indicated in Claim 1 and
20 Y denotes O or S,

to give thiosemicarbazide derivatives, and the latter are subsequently

cyclised,

and/or in that one or more radical(s) R1, Rz, R3, R“, R® and/or R® in a com-
pound of the formula | is (are) converted into one or more radical(s) R}, R?,
R® R* R®and/or R®

30
by, for example,

i) reducing a nitro group to an amino group,

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



-25 These al so include bi odegradabl e pol ynmer derivatives of the
conpound rdi.ng to the invention, as described, for I
Int. J. éﬁg?@%ﬂmﬁ?g, 61-67 (1995). 5 The expression "effggﬁﬁgg%ﬁombp
amount" means the amount of a medi camer4 or pharnaceutical active
i ngredi ent which causes a biological or nedical response which is
sought or desired, for exanple, by a researcher or physician in a
tissue, system animal or human. 10 In addition, the expression

"t her apeut i clll | yc@MeEiing e aanBagrouprisdd anaatkylgiasiaminghpy Fedusdpar ed
with a corresponghgtishbj ect who has not received this amount, has
the foll ow ng consequence: inproved healing treatnent, healing,
prevention or elimnation of a dis 15 ease, a disease picture, a

di sease statig) acarveplirg ah ackl chlsdelettoan ahidd,de effects or al so
the regluction in the progress of a disease, a conplaint or a

di der. Th "th L cal fecti " al
encompasses THLO! RS T o5 G oV BPILER PEVERPa e AT ST Pl

physi ol ogi cal function.- 20 The invention also relates to m xtures of
t he conmpounds of the fornula I accordi;ageto the invention, for
exanpl e i xt Theiventiousisn edatesdo ke bydiates aed sepiates af thesercemo 1: 1,

or of or gl y TSzl aftbn e idt A el K e P it

whi ch occur gaNentrharcaRBeontd ik corpauhtg sviacie fortleneidto t@eir miituane
anet her. 30 Above and bel ow, the radicals and paraneters Rl, R2, R3,
(R4, R5 and Reiraptivefarre. sRlwaies gsei frapyamnele raeneHer dipyeaates or algahess
expressly inlgit ted otherwise. 35 A or A preferably denotes al kyl,
i s unbranche e%?i near) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10 C atoms. A or A particularly preferably denotes denotes

t hyl t hyl, I, i |, butyl, isob l, - but yl .
metiyiis © y’l’he ggr%%%undls%?%g P&mulavagcordlmsgotout%% mvesr(lat?on l#ngy also exist

in the tautomeric form of the formula la

20 R1 R?
RG

RS la

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

drug compounds.

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

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

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

35
tive compounds according to the invention.



WO 2006/ 087077 PCT/ EP2006/ 000631 -26 or tert-butyl, furthernore al so
pentyl, 1- - or 3-methylbutyl, 1,1- , 1,2- or 22d|rreth ropyl,
1- et hyl prm?ﬂ%"ﬂ@?% 1- , 2- , 3- or 4-nethyl pentyl, I?LCT/FYM%&(’/‘%("”,'
1,3- , 2,2- , 2,3- or 3,3-dinethylbutylF25k or 2-et hyI butyI

l-ethyl-1 5 net hyI propyl, 1-ethyl-2-nethylpropyl, 1,1,2- or
1,2,2-trinethylpropyl. Aor A very particularly preferably denotes

| kyl h f bl thyl , |,
"sopr opyl . BUTiFeS < sluse Bledeopipble Parer d6tram e neIcorRaLs
trifluoronet %%l:@rd?@‘f@tfﬂeqﬁffé’l%dw 'asQ:TesJ:nBe& be bﬁ(éh‘)@‘é"?ﬁ i o . Pharm.

furthermore al so fluoromethyl, difluoronethyl ronomet hyl . 10 A or
A al so denofld§, 646704908).. Cycl oal kyl preferably denotes
cyclopropyl, Cr cyclobutyl, cyclopentyl, cyclohexyl or cycl oheptyl.
A or Az also denotes Al k. Al k denotes al kenyl having 2-6 C atons,

such as, foflhexsppéssion 'éNective a@ﬁ@@ﬁﬂﬁieanls&h&&ﬁMtl@flaauhbmchent or
denotes, for exanple, cl ohexyl net hyl , cycl ohexyl - eth

cycl opent yl n@hﬁwa@ﬁut@@i%@@mr@ﬁm whin Causes ésbltal@@to??/of @@ﬂicaaénot es

ggptz?llzul arlywﬁeréﬁ%%ﬁw%%@ﬁ? efoﬁg%gmg q:]tye e%g:g) or

R2, R3 prefephiiyiandcla, tlssuéepwdentahynarfordnﬁnamot her, denote H, Hal
S 105 A S o Ml TSl o
SOZN'[AE cﬂg)nééb«] 0or are&&%ﬁf‘% &m m%%c{)ﬁﬂ %)Hrase’;(Oz;rrpl e,
N~/ ~N~ (E@HA{e(dGHE) @mpntlémsttbe Jfollawing canptgyende:CO ~' ~ 0 35 WD
2006/ 087077 P%ﬁ%eg%%g{igg?r%%%meﬁgEealing, prevention or elimination of a dis-
15 ease, a disease picture, a disease state, a complaint, a disorder or of side
effects or also the reduction in the progress of a disease, a complaint or a
disorder.
The term "therapeutically effective amount"” also encompasses the
00 amounts which are effective for increasing normal physiological function.-
The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
. example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
C‘“ 25 These are particularly preferably mixtures of stereoisomeric compounds.
For all radicals which occur more than once, their meanings are independ-
ent of one another.
30 Above and below, the radicals and parameters R', R? R®, R*, R% and R®
have the meanings indicated for the formula [, unless expressly indicated

otherwise.

A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2, 3,4,5,86,7, 8, 9or10 C atoms. A or A’ particularly preferably
denotes denotes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl

35



R2 particularly preferably denotes H, Hal, A OA OH,

cycl oal kywhalkyd@pe~7 having 4-10 C atons, (CH2)nAr, SOZH(?'E:T/:@%B'HGG&M
SO2NAA", SO2NHA,  SO2NA[ ( CH2) ONA2] , SO2NAHet , SC2NA- benzyl,

CONAN, CONHAr, CONHHet, CONA- benzyl [ (CH2) 0QA] or CC]\IAAr 5 R3
particularly preferably denotes Hor Br. R4, R5 R6 preferably each,
i ndependently of one another, denote H, Hal, CN, A COOH CQOQOA,

CONH2, NHCOA, tlglflgg}(zg t £ 2

QAr, NAA', NH2 or C&%rﬁe alg %ﬁ‘[&gﬁg %56%0 ettﬁgﬁayg)g;e)rll%r
_OCHZO OCI—IZ(I—Q@;JMTM#IWI oT-etk@IﬁrmalehbngkA'l-a,nﬁ- F&} gréefratbypgntybdhl- |
senoter n 4P ATOEIAY by S fabnest o et UG B o
NH2 NH QPR

exampl s, cot o Rl @““%o%f“"‘é’f‘%' NPT Pl Y

NRORLO, suchA®s A'nery padieplasly preferabiyrienotes aUxVbhﬁw@g 4r2,3,4,50r6C

nyar oxyl - or RErRoRye ceebl T p 8Pk Rry SRRt il aRarRYBhrtetie

anot her, dengfl, *defhll:yfahé(W! tnﬂ@dﬂoﬁgat&wSp@a@maﬁoethﬂ orhi ¢ 1 -thifibokdeathas
may be repl aced by . 25 Ar denotes, for exarrpl e, phenyl,
o-, m or p-tushgrmoge ala%fit&rome@imydlﬂwmethw or bromemethigk opyl pheny!

8; an}%): ogy%%gﬁi %rl’é/d Bg'ﬁ'&)ég cyBFoaIIJﬂ C%{)%(?alﬁfl rptrellé%% deﬂ%?élsy J:),Iclé)propmr

?.mrnophenyl , cy@iobutyl, oyclppémyhmtjbly)hany[nﬂ)ngl@:hwbtyl0- m or p (N—rret hyl

p- ngrhggffr %é%l&p?%n&fﬁqegrmﬁ %!gr o ace%lgpngldfawrpﬁbtﬁc atoms such as,
p- et hoxycar F’?y |P- (N, N-di met hyl am no) phenyl, o-, m
bpamélxg Vlgﬁrolgg%y?%y phenyl ,

or p-(N, N-dineth a o-, m or
p- (N- ejdyl anCydpphglaiyleme den@teerfqmeo(mmetl@mlqheammmihyBﬁyqdeGWI- o-,

Chl or ophenyl SR8 SYtopsRiymEl Ry PlprOHURal) phenyl | oo or
p- (et hyl -
Ac denotes acetyl, Bzl denotes benzyl, Ms denotes -SO,CHa.

20 1 i :
R’ preferably denotes OH, OCHj; or SH, particularly preferably OH or
OCHj3, furthermore also OCF,3, OCHF-.
R?, R® preferably each, independently of one another, denote H, Hal, A,
- OA, OH, cycloalkylalkylene having 4-10 C atoms, (CH2):Ar, SO;Het,
' SOzNHAr, SO:NAA', SONHA, SONA[(CH2)oNASL, SO,NAHet, SO;NA-
benzyl, CONHA, CONAA', CONHAr, CONHHeét, CONA-benzyl, f
CONAJ[(CH,),0A] or CONAAr,

|
30 SO2NA[(CH2)cNA;] denotes, for example, so;” ’T'

CONA[{CH2),OA] denotes, for example, _N
[(CH2)oOA] Ple, o N~

35



sul fonyl ) phenyl, o-, m or p-cyanophenyl, o-, m or p-ureidophenyl,
o-, m WD 2006/ 087077 PCT/ EP2006/ 000631 -28 or p-fornyl phenyl, o-, m
or p-acet Wpiea9$7070-, m or p-am nosul fonyl - phenyl, o-PCHWEPIID6/000631
p- car boxyphenyl, o-, m or p-carboxynet_?yl_phenyl, o-, .m or

p- car boxynet hoxyphenyl , further pref erably 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3, 5- dlchlorophenyl 2,3-, 5 2,4-, 2 5-, 2 6-, 3,4- or

3, 5-di bronoplﬁiergartlcmaﬂy poefeﬂatﬁy d:!emcttesablhéka}'lA, QABOHyrcycloalkylalkylene

Zlamno. 3 ohROE 419 GlioS A CH) o SOl S QB PG HEA, B Suma,

2- ani no- 6- chisgy ML) NAZE B NAHMeNStNATBE AXH SORMHA OCONAA',
3-nitro-4-N, I\l-dzlnﬂl[g?hglbamgrno hziel\ﬂ% 2,3 10 dl:%g}m nophenyl, 2,3, 4-,

2,3,5-,_ 2,3, 6ONHAL GONjiHg, ECEN rbazwbrc@lhleﬁgaHz AL @-CONAA.

PP g gl - b odopnen .6-ai-

2-f1 uor o- 4- bRé,nBﬁh%éhyl preféra@!ﬂeééwqmdeﬁ’eiﬁeim?@ﬂ%hﬁ'another denote H,
3- br ono- 6- rre&| fﬁfﬁhen | or o- 6- et Xl
3- hl or o- 4- ab@ 'ﬁ ERTA PO AETRER BHONH-30H, OA,

am no- 6-neth anid TR
chl or o?henyl bl(@PlgmllleEr e er 92 40?1'(:: f%]Leg'%{l\rff\r)IorgH2 Oﬁenyd?@gﬁ %)H
unsubst Pt ut eR* and ﬁm@eih&tlalsmdenohes@{i%tzcx @@, iy, GiaNH-GH=0RI or sozA

COOR11 or of i cularly preferably phenyl which is unsubstituted
G\ICHS?MN Hubsti- tuted by Hal and/or A, very particularly

nono- ,
g eferably pheml. R%elrérrae@p@géﬁ ﬁqéﬁera‘d'ém?%rf oﬁﬁ%to'tr}é# ueﬂée #et or

denotes, for _exanple, 2- or |eny
3pyrro|y| QA 2, 4- or 5- |mdazonI 1-, 3-, 4- or 5- pyrazolyl

2, SR Bitnonotts AT B S YA 8@9&;%%@5@&20' "

6- pyri m di nyd)(cﬂ%@hjeroﬁoNny@f TWIH@fCﬁCﬁer rl,2,3-triazol-1-, -4- or
-5-yl, 1,2,4-triazol-1-, -3- or ny - or 5-tetrazolyl
1, 2, 3- oxadi aBoPthera&'y d§n91les Gog esé@!ajaa,zf@rezamﬂe GOPH on COACH:;

L odi 220l - ZoORRP" Hucrtad AL LR RS Y P Phgremle
2-, 3-2,O 4- @nmoﬁmethylémmd@lryiimemylamﬁ N$’DCOR9 NHCOOR9 or OR?, such
as, for example, hydroxyl or methoxy.
R% R preferably each, independently of one another, denote H or alky!
having 1-5 C atoms, in which 1-5 H atoms may be replaced by F and/or Cl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
30 aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, c-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyi, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyi)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
35 phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
chiorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-

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



35 indolyl, 1-, 2-, 4- or 5 benzi m dazolyl, 1-, 2-, 3-, 4- -, 6- or
7-1 ndazolyl, 6- or 7- benzopyrazolyl i
or 7- benz\géég@(%?m?” 4-, 5- 6- or 7- ben2|soxazol yl Pczﬂzpz%%moqsﬁ
6- or 7- benzothlazolyl 2-, 4-, 5-, 6--4t-7 WD 2006/ 087077

PCT/ EP2006/ 000631 - 29 benzisothiazolyl 4-, 5-, 6- or

7- benz- 2 1, 3- oxadi azol yl, 2-, -, 5-, 6-, 7- or 8-quinolyl, 1-,

3-, 4-, % p- f%mﬂ@&y}és@q}ﬁ 'bcf rFy écétgfp’he‘:]igﬁ | n’y'r' ggp amln%'éuﬁonyl—

C|nnoI|nyI I"'naz

6- qui noxal i npfhenyil?, 0— -, orp- carb@xypl‘?enwro{iﬂﬂI-cbrhfﬁamoky#remga[zha‘nw,,0 m-
further preferably 3- benzodi oxol - 57yl -benzodloxan

|
21 3 benzot o %r&ﬁé%wmthwpr@nw el BreftaBl Doaa 2 2o By B- Pl
het erocyclics %atfﬂﬂﬁcajo h@ﬁyl 3'50291e Par t2 g' Aclioﬁr %,‘S'O@ghIBVéH%?P@ gd.

Het cam thus ‘al so ot €] or exanpl €, Z'4- 7 or
-5-furyl, 1B42, 255d|21®dr304~23r 3 53i|bron2ﬂeprmny5-24|-rgﬂ 2, 5tdibitiiphenyl, 2;5-aor

-3-f | di dr o- 2- - 3-thi | .

230 i byr 0. G4 S ety 3Gl YoReGierdt. Sauing 4 afjros. 2aming:
-3-, -4- or S—Qh@fbf Qthnd-zlsch?croorZ Ari-508H 180k 2- érﬁhfoa@-%[d?oéhenylz
or -4|mdazolyl 2,3-dihydro-1-," -2-, -3-, -4- or -5-pyrazoly

t et r ahydr o- 12-nitiG4-NN-dimethylaymingody$-nitg-4-MiNrsitmethylamingpheny, 2 8r

14 pgfqg‘lyl (313%1 %(?;%éerr]%rﬁgmr%?) & 6— 2 A}T_g- br Bho{»‘[rrlﬁj]lorophegypﬁrci gyl '

t et.r ahydr o- 2rimetRox t, Pyhydrsk -315 Aichisrsphghy!, d-icdshremn-£6-di- 4- or
(5 yl, hexahydr o- 13,Q:rhe?r,ﬁ or \ﬁﬂ p{/rl dazi nyl g he\;(a% dr(f)b 1-, -2-, -4- or

T5Ipyrim 2OCMOIfﬁ>y1’r armnophemdr4émprq;é%rc‘éﬂmr@phenm 2-TRioHo teliogmgRitasyL -
2, -3 (:Hﬁuor Pb& mZQh&r\yl §'b%rg1'aoé%gethox3§phentyi chloro-G.—meYh—

1, 2 3 4- tetra i'soqui nolyl,
: @eyphényps d:hior& 4Ladetwﬂ|60paéhweezfmrolo4- m)saiumwhens‘/lum her

2-

ref era%l 2, dio net hyl enedi ox

D ot hyl oncAPEIE B TOMEANEnY), S-RAPr & A1 BRGRBAGY o 2 5-dmetyt-4-

3, 4- (di fluorgus %bﬁgfdl oxy) phenyl, 2,3 C 25 di hydrobenzof uran-5- or

6-yl, 2,3-(2-0xo0 enedioxy)phenyl or also 3,4-
di hydr o-2H 1, 5- benzodloxepin 6- or -7-yl, furthernore preferably

2,3-di - hydr anyl .0 dr Q- 2- nyl .. 30

o of er zgl . CBHOIES ARV RRte: P SBTBISRE ENDITUS At bS Ul | o
mono-, di- or trisubstituted by Hal, A, OR”, SO,A, COOR" or CN, par-
ticutarly preferably phenyl which is unsubstituted or mono-, di- or trisubsti-

tuted by Hal and/or A, very particuiarly preferably phenyl.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienvl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridy!, 2-, 4-, 5- or 8-pyrimidinyl, further-

30 more preferably 1,2,3-triazol-1-, -4~ or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1-
or 5-tetrazolyl, 1,2,3-oxadiazoi-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyi, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6~ or 7-indazolyl, 1-,

35 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-,

6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazoiyl, 2-, 4-, 5-, 6- or 7-



het er ocycl e havi ng | to 2 N and/or 0 atonms, which may be
unsubstituted or no-, di- or trlsubstltuted by A, Hal, OH and/or

OA. Het pé”r(”@f’fp%ﬂom preferably denotes a nonocyclic satRGFHERG06000631

heterocycle 35 having 1 to 2 N, 0 and/f@®-S atons, which may be
nono-, di- or trisubsti- tuted by Hal, A, and/or :0 (car bonyl
oxygen). WO 2006/ 087077 PCT/ EP2006/ 000631 -30 In a further

enbodi nment t ve I’tICU| arly ef erably denote yrrolid- inyl,
pi peri di nyl, ﬁﬁ?'ﬁﬁﬁ?% #r i %e?ra%bﬁ?F‘z M&’@W@?@'Y'a& Sal % RayP-al'so

be m)nosubsbyg N5 A. 3541 5 agf o t taDar ularly
preferably deno%isﬁ?lgygl 3fﬁ| (rasn wtorﬂ% ro Wﬂgl m dad%d:ﬂil(3 gyﬂg

pyri m di nyl, prﬁ!zyil N, 4- 15H @zo?-ybrS qnmmlzpllr;yl p@-rcur(ﬁ puindixakhyl, 2-, 3-, 5-,

pi peri di nyl, WA pera2|nyl each

unsubsi t ut ed ' > %%@'be - ro&qz;rgluggrtp%prgﬁer Y\JA %E%nzoé?’@ﬁé%f
OA. 10 The cmmp@ﬂﬂm@tarﬁ B%/If@ﬁmlbéniotﬁﬁﬂldi%Vﬁ 8nss- 9ror@ﬁ% 5@hi@}da-
centres and therefore occur in various stereoisonefic forns.

fornula | enf@#P-padses all these forms. 15 Accordingly, the

i nvention re rii I t mpEu 0 I

i ani ch at 0aTRterRBy B S iyl BE PR GEN by o REeprBiEy e

meani ngs i ndHebtaw txosieo deSewe ﬁbeé%mplé 2 pUPSded-2caBpoUnds STﬂ)fyibe

expres§§d byt glhygl | ow ng sub-farmul ae la to I'l, which conformto
a

the for 20 n@l 19024, nowhicor SHerv delraladsorotor ddduryhat gdlioxplap-dafer
detail have {Jag t he formil g, | ch in
a Rl denotes mygrﬁﬁ&:ﬁg 3 g@érﬁﬁ ?g @yd%hﬁéa%h@li ?deoreg cﬂg/v‘ﬂp Ch
not her, deniydsoH -, +al ;3-A4- dDAS-IBIrohdy t, Qabk;&tm}rkmﬂmye tb’aahy‘cg‘om- 102 C
atons, (CH2)nAr. . 02Het SCP NHAr ,
SCRNA[ ( CH2) ORI m'é"dﬁ\M!H@t&%&Er\Wbe‘%yéA -éOOfccé:Pw,aZ@MﬂAﬁtf?hmﬁAr ,
CONHHej, CONA: bengy razogﬂ\lﬁh AR -2r . LXNAA g, 1162 Ba-EaRtyafo-H
Hal , A*,5 A, OH, cyc ky’I al kyl ene havi hg pyrid! 824 e fo
1-, -2-, -3-, -4—, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-mor-
pholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or
-5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimi-
dinyl, 1-, 2- or 3-piperazinyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7~
or -8-quinolyi, 1,2,3 4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl,
2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably
2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxy-

20

C,_ phenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-
~— 25 dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-
dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-di-

hydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

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

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

35
tuted by Hai, A, and/or =O (carbonyl oxygen).



35 4-10 C atons, (CH2)nAr, SO2Het, SO2NHAr, SO2NAA , SO2NHA,

SO2NAY ( C2NAHet, SC2NA' WD 2006/ 087077 PCT/ EP

-31 ben?ﬁ%’gmﬁf 7SCO\IAA CONHAr, CONHHet, CONA- benzyF‘QWEEJ"Q‘%%‘?"’1631
CONA[ ( CH2) 00A] or CONAAr; 5inld R3 deifbtes Hor Br: in le R4, RS,
R6 each, independently of one anot her, denote H, HaI, CN, A COOH,
COOA, CONH2, NHCOA, NHCONH2, OH, QA, Q(CH2) OHet, O(CHZ)ONHZ 10

%;?Qﬁ)eﬂ(??m 't eoidtiBent Het eRlpatiouighy picre BbivgRnGR hyrrql-
Ha A OA\, '
N0, i) g TS BRI, dhtph oliRY (ST eliZiny X hetbakBiradibels i ao be

1-10 C atoﬁﬁOHQW%ﬂh@ﬁddweﬂ\ two or three CH2 groups may be repl aced

gédlotl Sn, oL g%%@h?ﬁgn%ﬁ%g{ ?QSPéam GE&JrW&?e@%BI&r anggg %miﬁyw Kk

or cycI iC alptwtomawmldgzﬁlyl? p@ndy*tlprrﬁnmld’lnylhpﬁadelppttmazolgbIimrtﬂjﬂeﬂytmoll—
br anched aI havi n atons, in which one, two or three CH2

groups may ny BU'WSEIVB[béHO'WOﬂ)W@r niperagmyl, eaahzafayeh syun ted
gr oups and/ ;\Efnmbﬂoa‘éﬁi 4 tR8, lf(é]t‘tg’th'd Wﬂ"@l?g@@%ﬁdldrﬁl\aced by F, .d

and/ or ¢yclic a avi‘ng at ons 35 WD 2006/ 087077
PCT/ EP2006/ 000631 -32
10 The compounds of the formula | may have one or more chiral centres and
— therefore occur in various stereoisomeric forms. The formula | encom-

C.

passes all these forms.

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

mula | and in which the radicals not designhated in greater detail have the

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

OA, OH, cycloalkylalkylene having 4-10 C atoms,
(CHz)nAr, SOzHet, SONHAr, SO;NAA, SOzNHA,
SO,NA[(CH2)oNAz], SO.NAHet, SONA-benzyl,

30 CONHA, CONAA', CONHAr, CONHHet, CONA-benzyl,
CONA[(CH>),0A] or CONAA;

inlc R? denotes H, Hal, A, OA, OH, cycloalkylalkylene having
4-10 C atoms, (CHa2),Ar, SO;Het, SO.NHAr, SONAA',
SOZNHA, SOZNA[(CHQ)DNAQ], SOzNAHet, SOQNA'

35



inli R9, RLO each, independently of one another, denote H or alkyl
having 1-5 C atons, in which 1-5 H atonms may be replaced by F and/or
d; 5 in MWONIdEsTEes unbranched or branched al kyl havi necCVEB20G5/000631
atons, in which 1-5 H atonms may be replLaged by F, G and/or Br, or
cyclic alkyl having 3-7 C atons; 10 in Ik Rl denotes OH or OCH3, R2
denotes H, Hal, A OA, OH cycloal kyl al kyl ene having 4-10 C atons,
(CH2)r, Ar, SQ2Het, SO2NHAr, SO2NAA', 15 SO2NHA, SO02NA[ ( CH2) ONA2],
SO2NAHet , SO2NA benzyl, COlEAzyCOQMYA, CONAM', CODNHIREtCORBNKRet, BENNAA |

icngc;t{)((agd_lcze)ngloﬁ] o?rone an{)i h ?”gﬁgﬁgﬁ@@ﬁgaﬂﬁh o%%dﬁgvx%%cgg‘;h

CONH2, NHCOA, NHCONH2, OH, OA, Q(CH2)OHet, Q(CH2)ONH2, Q(CH2)0CN,
QAr, NAA', NH2 or NHCQ( CH2)"Ar, Ar denotes phenyl, 25 Het denotes a
nonocyel i ¢ sHt & at edRhet er 8epetes auBig 1 to 2 N, 0 and/or S at ons,
whi ch rmay be nono-, di- or trisubstituted by Hal, A and/or =0

(carbonyl oxygen), A, A each, independently of one another, denote

unbranched BOieor br RACRERAI kyhcHh andageritetiE cllopeEandthemaiesbte HN
addi - tion, 1-5 H atons may be replaced by F and/ or Br or

b ., _C and/ ,
cyclic alkyl having 3-7 C atongal &l praiiidePralIGYNikaHCOA,
derivati ves, solvates, salts, [ SHan reQl
t hereof, including m xtures thEﬁ?o? I A gﬁl’ @}%E{?@%ﬁﬁé& gﬂggrﬁ%%_{ﬁds
sel ect & from t he group O(CH2),CN, OAr, NAA", NH, or NHCO(CH,)oAr:

C in If R? R® each, independently of one another, denote H, F
or OA, |
15 R® denotes H, Hal, A, OA, NO,, O(CHy)oHet,
O(CH:)NH;, O(CH2),CN, OAr, NH; or
NHCO(CH,)Ar;

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

O be replaced by F, Cl, Br and/or R’,

- 25 Alk or cyclic atkyl having 3-7 C atoms;

in th A denotes unbranched or branched alkyl having 1-6 C
atoms, in which one, two or three CH; groups may be
30 replaced by O, S, SO, SO, NH and/or by -CH=CH-
groups and/or, in addition, 1-5 H atoms may be
replaced by F, Cl and/or Br,
Alk or cyclic alkyl having 3-7 C atoms;
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5-(2,4-d ihyd roxyphenyl)-4-(naphth-1-yl)-4H1,2,4-triazole-3-th iol,
WO 2006/ Q84 Qdos/R%qh, EP2006/ 000631 - 33 PCT/EP2006/000631
5-(2, 4-di hydr oxyphenyl ) - 4- ( 2- met hyl phenyl ) - 4H 1,

2,4-triazole-3-thiol, 5-(2,4-dihydro enyl)-4-(2, 5-d ineth
oxy)-4H1,2,4-triazole-3-thiol, are excepted. 5 Preference is given
to the conmpounds of the formula | selected fromthe group 5-(2,4-d
hhgd 4f ;”;?/ag& 2% ?P Aftli,?if,'R?O'@de, IndbetidbhtP HPBRE Bbine?; B¥tbote s ¥r Aiky!
5-[ 2, 4- di hydr oxy- 5- ( 2- cycltutving/ i & Bydtppisemywhioh-1-3-H btams phenieé) - 3-
hydroxy-4H 1, 2, 4-tri azole ("A2"), )

5-[ (2, 4- di hydr oxy- 5- (pi perrfgaelz‘fgdf)-ys'ﬂIapgfﬂflglphenyl ] - 4- (2- chl or ophenyl)
3- hydroxy-4H1,2,4-triazole ("A3"), 15 '

5-[(2,8-di hydr oxy-5- (N-et hyl - N-net hyl sul f anoyl ) phenyl ] - 4- (2-chl or o-
phenyl ) - 3- hyidrloxy- 4HA 1, 2, Aandtes ynerarchgd)or branched alkyl having 1-6 C
5-1(2, 4-di hydroxy-5-(N, N-d_i et hyl sul f wil -A-(2-

| or ophenyl ) - 3-hydroxy- 4I—I—alt?§1,s4\{q WEL?P% 'Z')aﬁgﬁg%h"lé’oée ?§p|8*8ed by F, CI
5-[ (2, 4-di hydr oxy- 5- (N- phegnd/suBf anmoyl ) phenyl | - 4- (2- chl or ophenyl ) - 3-
hydroxy-4H1,2,4-triazole ("A6"), 5-{)( 2, 4-di hyd

roxy- 5- (4- met hyl pi per azi nefcychiepikyh aylpgénzﬁlawrr(sz

chl or oghenyl ) - 3- hydr oxy-4H 1, 2, 4-tri azole ("A7"), 5-(2,4-d ihyd
roxyphenyl ) - 4- (2- et hyl phenyl ) - 3- hydroxy-4H-1, 2, 4-triazole 25 ("A8"),
5- (2, 4- di hydndkypherg] ) - 4-dehotdd OHOPhEGH), - 3- hydr oxy-4H 1, 2, 4-tri -

I "A9"), 5-(2,4-4 ihyd henyl ) - 4-(4- et hyl phenyl ) -3-hyd .
@é;’yiﬁ 1, 2? 4-tr |( az(ﬁ’g ! 3@%%%5%!???3!?[\, 053\, OeH, c%l/c oa?kr}YaI%ylene)ﬁavmg

5(3; (Ai e ;1“ hydroxyphenyl) - 4- 3n% Bid RO @) AT, BUIHXYsAERAR SOLRkazo! e
15 SO:NHA, SO,NAJ(CH)oNAL SONAHet, SONA-

benzyl, CONHA, CONAA', CONHAr, CONHHet, CONA-
benzyl, CONA[(CH2),OA] or CONAA,

R’ denotes H or Br,

R* R° R® each, independently of one another, denote H,
Hal, CN, A, COOH, COOA, CONH;, NHCOA,
NHCONH;, OH, OA, O(CHz)oHet, O(CHa)sNH3,
O(CH2),CN, OAr, NAA', NHz or NHCO(CHy),Ar,

Ar denotes phenyl,

20

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

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

5-(2,4-dihydroxyphenyl)-4-(naphth-1-yl)-4H-1,2,4-triazole-3-thiol,



5-(2,4-di hydrbxyphenyl )-4-(2-fluorophenyl)-4H1, 2,4-tri azol e-3-thi ol
35 ("A12"), WD 2006/ 087077 PCT/ EP2006/ 000631 -34 5-(2,4-d ihyd
roxyphenyl"‘)o 2006/889&hzoyl am i nophenyl ) - 3- hydr oxy-4H 1, 2, BCHEPAS@008631
("A13"), -33 -

5- (2, 4-di hydr oxyphenyl) 4- (4- phenyl acetyl am nophenyl ) - 3- hydr oxy-

4H 1, 2,4-triazole ("A14"), 5

5-(2, 4-di hydr henyl ) - 4-(2-fl uorophenyl)-3-hydroxy-4H1, 2, 4-tri -
azol e ("A15"P; (ﬁﬁmm@uyphenyl -4-(2-methylphenyl)-4H-1,2 4- trlazole 3—thiol
r10)2(y44t P?;gg?,y(&hﬁfgj\wciféqffgweny”% POk AT P irfHole-3-thiol,

5-(2, 4-di hydeﬁ&%ﬁd‘ﬂ@%ﬂ) 4- (3-fluorophenyl)-3-hydroxy-4H 1,2, 4-tri- rr
azole ("AL7" ),

5-(2, 4; d| hydr oxthenYI) 4- (3- et hYl phenYl ) - 3-hYdroxY-4H1 2 4-tri -

azole ("Al18

5-(2, 4-di hyd%)oxyg%r(]acneylﬁ)gwe?tl? f’PIeu%orna% lfanndy 3’ tg_e for %ile Szﬁﬁcfe% fQ?m the_
azol e ("A19" yroup

5- (2, 4-di hydr oxy t} hwé h Xt% nylg/ szprox -4H 1, 2,

azol e ("A20"), 8 2%@ X H?gﬁy'g% ene Henyl)-4-(2-flucrophenyl)-3- hydroxy 4H-
Eog15 br omophenylidzdte (4 uorophenyl) - 3- hydroxy-4H 1, 2, 4-triazole
5- (2, 41é| hy dr oxyptadydihydroxg-5e (1-oy dpihexye thy B herod edey2-Abe doghemyt) ¢ 3--

| A22 wADn
a_z(qzilfdi hydel%%%}%%{,—ﬂ 24 HE2e (Vdphenyl ) - 3- hydr oxy- 4H 1, 2, 4-tri azol e

: gZI( néz:i ?sul ?OL)(/%;C‘i“?ﬁWrWSQpﬁ)%nEf@%ﬁ?f@Wlmf%yl [-4-(2- chlorophenyl)
(2- chl or ophedryvy 10%4 tipzaleA'A3ri azol e (" A24")

22(()I2ef1 f[ Elyglroxy%igzb,; %fﬁiﬂ%‘?&a%)mﬂetﬁﬁl— - g%k/Psu?faMc)yl)éh'ényl]"rﬂl%ztcrﬁforo?’o
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A4"),
5-[(2,4-dihydroxy-5-(N,N-diethylsulfamoyl)phenyi]-4-(2-chlorophenyl)-
3-hydroxy-4H-1,2,4-triazole ("A5"),
9-[(2,4-dihydroxy-5-(N-phenylsulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2,4-triazole ("AG"),
9-(2,4-dihydroxy-5-(4-methylipiperazine-1-sulfonyl)phenyl}-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A7"),
(- - 5-(2,4-dihydroxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4H-1,2,4-triazole
2% rAsy,
5-(2,4-dihydroxyphenyl)-4-(3-chlorophenyl)-3-hydroxy-4+-1,2,4-tri-
azole ("A9"),
5-(2,4-dihydroxyphenyl)-4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazole
30 ("A10"),
9-(2,4-dihydroxyphenyl)-4-(3-ethylphenyl}-3-hydroxy-4H-1,2 4-triazole
("A11",
5-(2,4-dihydroxyphenyl)-4-(2-fluorophenyl)-4H-1,2,4-triazole-3-thiol
("A12"),

20
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5-[2, 4-di hyd roxy-5-(N-butyl - N net hyl sul fanoyl ) phenyl ]-4-(2-ch | oro-
phenyl) H 1,2, 4-triazole ("A26"),

5-{2, 4- dsﬁgé%@éy él[ N- ( 2- di met hyl am noet hyl ) - N- net hyl suIPFT/EPZ?O]Gm%ng
phenyl } - 4- (2- chi or ophenyl ) - 3- hydr oxy- 4H41; 2, 4-tri azol e ("A27"), WO
2006/ 087077 PCT/ EP2006/ 000631 -35 5-[2, 4- di hyd

roxy-5- (N-propyl - N-nmet hyl sul f anoyl ) phenyl ] - 4- (2- chl or o-

phenyl) - 3- hydro g g 4" " - - eli - (N,
N d 1 et hyl sul f i ?fﬁ)é‘pﬂidréﬁ 'ﬁ@%mﬁ LetBoyanitnoghetiyi bk 4r
phenyl ) - 3- hytjrzmcmaﬁj}el("m@“);rl azole ("A29"), 5-[2, 4 di hyd
roxy-5-(N-cycl ohexyl - N-net hyl su | f anoyl ) pheny b%ﬂ

chl or ophenyl ) - 3- %Ftﬂdpydfﬂxip@wj)rﬁ(ﬁﬁﬁéylﬁcﬁ mlnogh{enyl)rﬁdwﬂraxy-

roxy-5-[ N t vl |l- 3-yl)-Nnethyl su | fanoyl

phe%yl3[4 E%ﬁfgﬁlgrﬁo@égﬁgl )g%{lﬁydrgxi 4H 1, 2y4 tri azolg ]( "A31"), 10
5-[2, 4-di hydr oxy552émﬂlbyadmxypﬂérrw)myik-ilubfmtmﬂy))ﬁbmdrﬂo}cy%ﬁ2 ;& Ao0r O-
phenyl) - 3- hyd ¥ -1,2,4-triazole ("A32

5-12, 4-di hycﬁ‘%ﬁ? BN et hyl sul f anoyl )phenyl] 4- (2-chl orophenyl ) -3

hydr oxy-4H 1, 2 4.7 A R 3 -
5.2, 4- di hydr ox;‘;oi %R@ﬁﬁp@ﬁ%"t‘)ﬁ! oo eyl WA S -
phenyl) - 3- hytRahtriazelel ("A18%) ri azol e ("A34"), 5 (2, 4-d i hydroxy- 6- b

rOﬁDphﬁj]W )-4-( 25 ?fltloé R\?(P rox pﬁen%rl)hx ?{3 ?m%rcﬁpkl#en%{i)zs-ﬁiéroxazéﬁ-lq é4-’[l’| '

L2 4- di hy dize/ ¢ 513;1(7|\§ pr opyI sul f anoyl )phenyl] 4- (2-chl or ophenyl) - 3-
ydroxy 4H 1, 2, 4 triazole ("A36"), 5-[2

i"hydr oxy- 5- (N-i sof, 6®hydnomh@nyi)uﬁ&rmthybhenymi& laydroxy-4H-1,2,4-tri-

e AR

57 2, 415 hyd 1oy BN DT opy ATt Ry 1 Sul Fanosphimet 124 (4 Ti'dor o

phenyl ) - 3- hyRR{AMIE'L, 2, 4-triazole ("A39"),

ﬁe%il ]4 2' ?gd:ng;(KS ?Z Qf'}ﬁiﬂycﬂoﬁ?ﬁhé}#ﬁi Ry sn AR AP L hiroxy-4H-1,2,4-tri-
azole ("A20"),

5-(2,4-dihydroxy-5-bromophenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-

20
1,2,4-triazole ("A21"),
5-(2,4-dihydroxyphenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("A22"),
<\ - 5-(2,4-dihydroxyphenyl)-4-(4-nitrophenyl)-3-hydroxy-4H-1,2,4-triazole
25 (A3,

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

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



30 phenyl)-3-hydroxy-4H1,2,4-triazole ("A40"),

5-[2, 4-di hydr oxy-5-(N-i sopropyl - N-net hyl su | fanoyl ) phenyl ]-4-(3

chl or opheMs} 30080879 ¢ir oxy-4H 1, 2, 4-triazole ("A41l "), 5-[ ZEAERA9GI00063]
roxy-5- (N-i sopropyl - N-net hyl sul f anoyl ) phegnyl ] -4-(2- 35

et hyl phenyl ) - 3- hydroxy-4H1, 2, 4-tri azole ("A42"), W 2006/ 087077
PCT/ EP2006/ 000631 -36 5-[2,4-d i hyd roxy-5-(N-p ropyl - N net hyl su

| f anoyl ) phenyl ] -4-(2-fl uoro- phenyl)-3-hydroxy-4H1,2,4-triazole
("A43"), 5-[2, 4- 8 Byﬂdihydroxy 5 (N—propyl -N-methylsulfamoyl)phenyl]-4-(2-chloro-

roxy-5-(N-i ro l -4-(2- 5

f|)L(I)C/)I‘ opgen;fgﬂgnﬁy}'"@@g ?Délzﬁl%{)é%j A44" § 5-[2, 4-di hyd
r oxy-5- (N-propyl sNoedin L—@NW -
phe%yl )(3 E d%x l-%I—I—l gl:lidigtyrél azol E)rﬁ@%héﬁ.ﬂfaﬁro@?pﬁ@ﬁfhyha%rc%oro
henyl )53 hydPBﬁW'lrﬁ:fdeOXbl tirh2at- fr@zsalq (”2\23")d| hydr oxy- N-

met hyl =

phenyl)- 3. hyal oxyans 1 S0P b ey e LBl ftreybenenyira-c-

N- net hyl - N- pclopyodienmsydra-aedicxpdiin, 2 4- trtazoie ("A30"),
5-[4-(2-chl OrOphg%fé 3- hydrox 4H-1 4-triazol -5-yl] -2, 4-di hydr oxy

N- et hyl - N-but yl qiﬁ'ldgrquﬁr ¥ 1- niegthylpyrrolldln -3-yl)-N-methylsulfamoyl]-

] BB I b o

?- {2 4;1[ T hp:j per a25m2,4£qﬁh|¢dﬂay55}mlngeynkw’thdykxmgagﬁdyg%ﬁem}-mmmlor5= yl

, 4-dl ro - - ut enza

@{4 (4- e%/hypgmg%yg}/??yd?é :ZﬂFF-”fZQFL(-S#QZOI 5-yl]-2, 4-di hydr oxy- N
net hyl - Npropyygz& @H%h g-ﬁm&ethyllsglfamo Dehenyllz4-(2-chipraphenyi)-3-

5-[4- (3- met hoxyph r oxy- 4H azo
hydr oxy- Nnehyﬂrbxwfébﬁmwami&ﬁ'm%é)( A52"),

nycir ox(h N ot hyl 2 1 SRy rn argGmetfyisemotiphehyfid‘dein - *°

5-[4-(2-f] U%mﬂmnyih»d%@ymﬂxu%,%@@ (4A34")a20| 5-yl]-2,4-dihyd
roxy-N- et hyl - E4 met hoxyphenyl ) benzam de "( " A54"),
9-(2,4-dihydroxy-6-bromophenyl)-4-(2- chlorophenyl) -3-hydroxy-4H-

1,2,4-triazole ("A35"),
9-[2,4-dihydroxy-5-(N-propylsulfamoyl)phenyl]-4-(2- chlorophenyi) 3-

20 hydroxy-4H-1,2,4-triazole ("A36"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A37"),
C - 9-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(3-chloro-
< 25

phenyl)-3-hydroxy-4H-1,2,4-triazole ("A38"),
9-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyll-4-(3-fluoro-
phenyl)-3-hydroxy-4H-1,2,4-triazole {"A39"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-methyl-
30 phenyl)-3-hydroxy-4H-1,2 4-triazole ("A40"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methyisulfamoylphenyi]-4-(3-
chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A41"),
9-[2,4-dihydroxy-5-(N-isopropyl-N-methyisulfamoyl)phenyi]-4- (2—

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



5-{4-[3-(2-am noet hoxy) phenyl ] - 3- hydroxy-4H 1, 2, 4-tri azol -5-yl }-2, 4-

30 di hydrpxys yl - N- propyl benzami de ("A55"), 5-[4-(3;
phenyl) - ﬁﬁé%&@bg‘ll—k 1,2,4-triazol - 5-yl:;6- 2,4-d ihyd roxgcli‘ﬁ:tp%/ol(,/ouggm

N- net hyl - N- et hyl benzam de - (" A56"),

5-{4-[4-(2-cyanoet hoxy) - 2-fl uorophenyl ] - 3- hydroxy-4H 1, 2, 4-tri azol - 5-
35 yl}-2,4-di hydroxy- N-net hyl - N- propyl benzam de ("A57"), WO

2006/ 087077 PCT/35E

5-[ 4- (2-f 1 uor o- _-%g%ﬁé@%ﬁgﬁ—ér(ﬂ—gzw&mmethylsuIfamoyi)phenyl]—4—(2-ﬂuoro—

roxy-4H 1, 2, ghdriyila@oldfoxyldH2, 2 4-dbiyidroxy3\- et hyl - N- propyl benzami de
("A58"), 5-14- 4- di met hoxyphenyl ) - 3- Wd
Foxy- 4H- 1, 2, 4- t ri-Eatdibydipxy-5-UN-igopeppyl-N-methylsulfamoyl)phenyl]-4-(2-

hydr oxy- N- - : ] ) s (A LAY

5}/[ 4- (é- et mﬁéﬂ%wgg%ﬁ%?&%ﬁﬁ%ﬁﬁ?% 8t 5. y11-2, 4-d

i hydroxy- N nmet 2 KcihygrbRedz@irp s y(-NAe@thyis @fan ey ptengdu-(Saidtlyl-
usabl e derivatives, salts, solvates, tautomers and 10 stereoisoners
t hereof, i noquﬁi?yllﬁggﬁqu}ﬁye%"’ﬂh%ﬂéﬂﬁz‘i’lﬁ (&MSYatios. C _ Very
articular pref ' j t :

Chown i Tabl o 1o TLE P BN B IO PR L ol S 2R TRy
al so t he st anethyirNyptogryibnzanfioe (TA¥E"y, preparation are, in addition,

repar by net no r s as de i hed in e literature
Ff OIF‘) eﬁgrrp%/e in%ﬂé(éﬂﬁﬁﬁBEeMY‘QéhyC@ﬁ@ﬁz%{’gcﬁ'm@}l?ég:“%f’fd'ﬁ/é&ﬁéﬁ"en
der organis ' o ic Chemstr ,
(Geor g- ‘gll'hi Lnec’h@g?@gm@tohy%g??@’%g 4ga)glr eci se u_ndery]r eacti on

condi t: onsbvvhi cgﬁ-{aﬂf-&-khb}mpImWI)s%thdbb@#ldﬂ,Z,Hdrlaﬁﬂ?lef?{w}ébﬂ-imhwt roxjse
may al so be,,na e .of variants, wn per se which are no

rre%ti oned hé}l—é\ﬁe’ﬁ{h&%l@l&y@pnagpﬁq ?AE%Q)ZS IIof desired, the starting
materigls can alﬁm-@ﬁcﬁwmm@hzarm 4]‘911,i,ﬂoﬂ'iéﬁblnﬂerlr]llﬂ?ﬂ@iﬁ)f&&ﬁ—he

reaction m xture, but instead’inme |atef|y converting em fudrther

into the confdnaiyl-devetitixygtitoarzamide £H4Bh.
5-{4-[4-(piperazin-4-ylethoxy)phenyl}-3-hydroxy-4H-1,2 4-triazol-5-yli}-
2,4-dihydroxy-N-methyl-N-butylbenzamide ("A50"),
5-[4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2 4-dihydroxy-N-
methyl-N-propytbenzamide ("A51"),
5-[4-{3-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2,4-di-
hydroxy-N-methyl-N-isobutylbenzamide ("A52"),
(' - 5-[4-(2-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2 ,4-di-
hydroxy-N-methyl-N-ethylbenzamide ("A53"),
5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 ,4-triazol-5-yl]-2,4-dihydroxy-N-
methyl-N-(4-methoxyphenyl)benzamide ("A54"), ‘
‘ 5-{4-[3—(2-aminoethoxy)phenyl]-3-hydr6xy-4H—1,2,4-triazo[-5—yl}—2,4-
30 dihydroxy-N-methyl-N-propyibenzamide ("A55"),
5-[4-(3-methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yi]-2,4-dihydroxy-
N-methyl-N-ethylbenzamide ("A56"),
5-{4-[4-(2-cyanoethoxy)-2-flucrophenyl]-3-hydroxy-4H-1,2 4-triazol-5-
yl}-2,4-dihydroxy-N-methyl-N-propylbenzamide ("A57"),

20

35



30 The starting conpounds are generally known. If they are novel,
however, they can be prepared by nethods known per se. 35 Conpounds
of the foMRAAMSPS7@En preferably be obtained by reacting PATES P!
of the formula Il with a conpound of thg7ftormula Ill. WD 2006/ 087077
PCT/ EP2006/ 000631 -38 The conpounds of the forrmula Il and Il1l are
generally known. |If they are not know, they can be prepared by

nmet hods known per. se. The reaction is carried out b%/ nmet hods _whi ch
are known to t hedSgériddhiore-Ssethxyphanylid-adroxyrie-t.edctiegrl-pyll-2.4-

carried out Hﬁ‘yﬁF‘%ﬁf;@ﬁﬂ%@}f”sqﬁ@tﬁpi@eﬁg%d5(@‘%@")65 of suitable inert

solvents are xane, ' petTol eum et her, benzene,
t ol uene or xyl end;[4¢Bldodinmsthexyphethydehipdmnosy-4-40, S4dtazd-5-yl]-2,4-di-

trichl t hyl , 1, 2-di chl h - . tet hl ori de, chl
Fof ormyor - di BHGRSABERARY N OORBP 2 it RS0 et hanol 1 et hanol
i sopropa- nol, nsgﬁg@@wiph@%ygﬁeﬁwowmer 2;4%%%6@%401- ),ﬁ'—%fif%/drék‘ﬁhl—as

di ethyl ether, dii sopropyl er,” tetrahydrofuran HF) or “di oxane;
gl ycol et her syethyld¥rethyilsnasrhiged i@ ycol nononmet hyl or nonoet hyl

et her, ethylene glycol dinethyl ether (diglyne); ketones, such as
acetone or butanone; am des, such as acetam de, dinethylacetam de or

di met hyl f or mang Pﬁafrﬁh@mid&u? UshBR dsTHRiive R SsaMee6OIpAtek! tRitorpild axd des,

such as di met hyl sul foxi de (DMSO); carbon di- sulfide; carboxylic

aci ds, 1Such sirejsomersathedeaf ingbiding mixfuges thereef in@hratiopounds, such

as nitronet hane or nitrobenzene; esters, such as ethyl ace- tate, or
i Xtures of the said solvents. The solvent is particularly

referably, Very partiopbe prdfetarmayd ghiam @rthe 2onirpenidi afghe foriida |
conditions used, the reaction tine is between a few mnutes and 14
days, the reH¥ W {@blsdrature is between about -30 and 140,
nor mal {l% between -10 and 130, in particular between about 30 and
about 5. 30 :

The compounds according to the invention and also the starting materials

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

- in greater detail.

If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them

further into the compounds according to the invention.

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

35 Compounds of the formula | can preferably be obtained by reacting a

compound of the formula Il with a compound of the formula ill. -



Conpounds of the forrmula I can furthernore be obtained by reacting
com pounds of the formula IV with conpounds of the formula V to %i ve
thi o- seW@aP¥437%92 derivatives and subsequently cycli sPREEFHY6/00003]

| atter. The starting conpounds of the-f3@+ula |V and V are generally
known. If 35 they are not known, they can be prepared by nethods
known per se. WO 2006/ 087077 PCT/ EP2006/ 000631 -39 The reaction of

t he conmpounds of the formula IV with conpounds of the formula Vis
carried out Thelesmpbandame treofutiviuliand @l atigepetalivt browmedttheyrare

reaction of THREoRR Rt Rt BRI GREA BEsbinas of the

formula I11. 5 The cyclisation of the thiosem carbazide derivatives
is carried opie HH®ibn iHebHTedCONd ineffodsSVhicRRIre kPas@stoahe peredrer abl y
al kal'i. metal hydroxi des, including potassium hydroxi de, sodium

hydr ox1 de arfkil gd iRithenamydr oxi de; al kal i ne earth metal hydroxi des,
such as bari OXI: l.ci_um. roxide.. al kali metal

al koxi des, ftﬁg %%ﬁég%ﬁﬁ‘s@dﬁ&T%%%ﬁ%%fﬁ'g%t um propoxi de; and
various or gabampleses suitdble iasrigiopemitsarehpdrodarborishanch agihegands> The

protecting groups are renoved by nethods ich are known to the
person ski | IR&irqlpumnRthar, benrrBe cloligngger wieng cioriiated by diocapmans., a

met hyl, et herg, .S ' j 1S 0 : Walel i
above, 101 of eushig BRI flerel % dRHIdARBnE LiRch et RUESERE: |

i s _particul aofympoetiehtdvbmetizans; edcahats, isuctiashhethemet hethenalt ismpropa-
reaction te rature between ahout -30 ,and 50, normally, bet n -20

gn‘d 20, in S%ﬁt PNEGPREN e%%é‘éﬁ‘ﬂoj@éﬁ?”‘%f?%@ﬂbetgﬁfﬁﬂsug.ﬁ a?@‘?ﬁ@vgﬁﬁ'ﬁounds
¢ the f _ . b . :

of e | or MARBplodBt{dlr IhIBIGuRR AWE ISfloRind IhUARL St e

from functi onal vatives thereo ysi's, 7I'n particular hy-
dr ol ys,i 5s orethylehe dilymd nodrysnsthyl or monoethyl ether, ethylene glycol dimethyl

ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DM¥F); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
20 pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

The solvent is particularly preferably, for example, tetrahydrofuran.

~~ 95 Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 130°, in particular between about 30° and
about 125°.

30 _
Compounds of the formula | can furthermore be obtained by reacting com-
pounds of the formula IV with comp'ounds of the formula V to give thio-
semicarbazide derivatives and subsequently cyclising the latter.
The starting compounds of the formula IV and V are generally known. If

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



30 Preferred starting materials for the solvolysis or hydrogenol ysis
are those which contain corresponding protected am no and/ or

hydr oxyl Y¥29¢037977 st ead of one or nore free ami no and/RET/BRAPGHPH31
groups, preferably those which carry amgam no-protecting group
instead of an H atom bonded to an 35 N atom for exanple those which
conformto the formula I', but contain an NHR group (in which R
denot es an am no-protecting group, for exanple BOC or CBZ) instead

of an NH2 gr diig.reagtionobirgsqampowety ghthederrooeyiwith compoendsefitle i s

furthernore gl Starti j.al ich,.carry a.. ,
hydr oxyl - pro ect %tg\PISréCJaS{:')é# %g% gﬁ@‘g@‘%t%ﬁ?ﬁcé‘?%ﬁ?%% rS%t'ﬁl?at%Q?/ Ire%(ft@ﬁlp,
for exanpl etitfegsempbratbrecand soehts, GBehdsdigan dedoribbYtiof e @aktian of
R' O phenyl g_@grou (ia whi ch. R' denotes an hydrOX{I -protecting

gr oup) ?i nst e{IF BPMARUNES af Big forma Il gritgpmpeunds ¢f the faBayiadile for a
plural 'ty of iderddieal b ' 2 o -

hydr oxyl groggg C?gﬁ%ég%gr%@éﬁs hlﬁ)%@{rﬁgrﬁ%?g%gi}eg%@%t (%1 CsIa %?%BHSG% e-
rial. |f thebpsictconditiognsgBuilplslefrasesrare prefedatfl§ atl@litmétad nydnxides,

ther, they . | d off selectively. 15 Th
o~ e no. b PRI M B0 e s Fye o Spal UMY eX deos
to groups V\Qﬂk‘éhnéié_ﬁrtﬁ%é@bh?drfo&fdé%r ga%%;s@%ngm bRk SHY Akt

group ainst chenical reactions, but are easy to renove after
the desyred kydrexide;alkalisaetel aikonideshinsexemnié pdtasstune etiemtide anin t he

I le. Typl ; - ti | ar. bsti.tuted
o subst | € ut ey MrorgHisR! SR VRRRS oRiding bRaPE ichign bigptRBE Srince.
he am no- prethaeblangingr oups are- renoved after the desired reaction

(or reaction sequence), their type and size are furthernore not
crucial; however, preference is given to those having 1-20, in

Cnder stbou i 1% R Br SIS ar BB ARGl Wfen el Kip BB e

process. | tpemohs#idledacyhe grioups derived from al i phati c,

araliphatic,.aromatic or heterocyclic carboxylic acids or sulfonic
aci ds? and, 1hf 5%%/@9@05?[1 eghgibgge/example a metﬁ/yl ether, is carried out in a

suitable solvent, as indicated above, preferably by addition of boron tri-
bromide.

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

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

-~ 25 The compounds of the formulae | can furthermore be obtained by liberat-
ing them from functional derivatives thereof by solvolysis, in particular hy-
drolysis, or by hydrogenolysis. .

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

- N atom, for exémple those which conform to the formula |, but contain an
NHR' group (in which R' denotes an amino-protecting group, for example
BOC or CBZ) instead of an NH, group.



carbonyl, aryl oxycarbonyl and especially aral koxycarbonyl groups.
"Exam 30 h acyl groups are al kanoyl, such as I

pr opi onyﬁb(i%a&é%?@? ar al kanoyl , such as phenyl acet 3?‘?}%’29&7{09063]
such as benzoyl and toI yI; aryl - oxyal«éheyl, such as POA;

al koxycar bonyl, such as net hoxycarbonyl, ethoxycarbonyl,
2,2,2-trichl oroet hoxycarbonyl, BOC and 2-iodoet hoxy 35 carbonyl;

ar al koxycar bonyl, such as CBZ ("carbobenzoxy"), 4-nethoxy-

benzyl oxycar bonyl and FMOC, and aryl sul fonyl, such as Mr, Pbf or
Prt. WO 2006pR5&fnEeRETBRAAANE YRGB staft Ig‘%éfé?raﬂ@ﬂlh&méﬁhyﬂém ecting
groups are BOC and Mr, furthernore CBZ, enz and acety 5
The term " hyliyrdiRyyl- Fﬁ@tﬁCélﬁmgﬁ@U@mﬁ!i@ad p&the Hﬁp@@fk&mayﬁrpﬁylﬁﬁépaio'"
terns and r I techi
hycroxy | gr o aganed WA 4R B Tl g b erRaB AR Oy
after the degioupdin whishi Raberetastarohydragylggetectiag rgr@ub)qustealclaﬁmr e
in the nolecule. Typical of such groups are the above-nentioned
unsubst i t ut SYEPXERIKEW 9TRYY aryl, 10 aral Kyl or acyl groups,
furthernore al so al kyl groups. The nature and size of the

hydr oxyl - protecting groups are not crucial since they are renoved
agai n after It ealdegiassible frera plaralite af tidentaral pediffrent -spopieuted amino

P bon o oms Pk AgosVhdoRPE Ry B g pRei Brae rToiBoet oS arting heate-
alia, benzylgqPrfRhé b@&%@ﬁﬁ’g’?rouﬁ% 6@'55@?&%%%% n‘ro‘iﬁbhe%‘fe‘t’ﬁeraﬂ%ym

acetyl where benzyl and tert-butyl are particularly preferréd
groups are peaf evmbhy cpses betaenvad ofiectfestivelyf their tert-butyl
esters. 20 The conpounds of the fornmula | are liberated fromtheir
functional deriva- tives - depending on the protecting group used -

for exanpl e Teé R&rnS tarAiMG-pratedimg ABYPNISAGRAMPINYgaHEratiefnd 14 relates to
perchloric acid, but also using other strong inorganic acids, such

as hydrochl o@rp@padvmcfmar%auntahfeéomroaectm(@@km)@ng@mr@ graUPAGAINE
aci ds, SUCh @rﬁ?rﬁ{ch?@a%ﬁﬁﬁg%ﬁt%lﬂ&é%’rﬁ%e g%l?e?ﬂb&eg P'?ne dédélfé?joé}? mi-

benzene- denesul'roni c acl resence an a na
cal reaction has been carried out elsewhere in the molecule. Typical of

such groups are, in particular, unsubstituted or substituted acyl, aryl,

20 aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size are furthermore not crucial, however, preference is given to those

( having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be

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

30 ples of such acyl groups are alkanoyl, such as acetyl, propionyl and butyr-
yl; aralkanoyl, such as pheny[écetyl; aroyl, such as benzoy! and tolyl; aryl-
oxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyil,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxy-
carbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxy-

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



inert solvent is possible, but is not always necessary. Suitable
Inert sol- vents are preferably organic, for exanple carboxylic

aci ds, sudtP 2W6l88¥F7 c 30 acid, ethers, such as tetrahydr BETEEINIGH0063]
di oxane, am des, such as DMF, hal ogenatgd hydrocarbons, such as

di chl oronet hane, furthernore also alcohols, such as nethanol,

et hanol or isopropanol, and water. M xtures of the above-nentioned
solvents are furthernore suitable. TFA is preferably 35 used in
excess Wit hodiretgigca ammnapraietiing greupsare HDC amdVipefurtiieomiore &B4 i s

preferably u in. the formof a mxture of acetic acid and 70%
perchloric g@?%é'i%ﬁntzﬁleaﬁ%ﬁ%yb: 1. The reaction tenperatures for the

cl eavage are WD 2006/ 087077 PCT/ EP2006/ 000631 -42 advant ageously
between about 0 and about 50, preferably between 15 and 30 (room
t enper gt ur e) Thedermdaydigpytproigatingrgreuanis iewviss bipwn imgeneig terms
exanpl & pre . | T L . di e or
isi g appr oxP Ao Srief gRuRRIEN afS ultabRTorroiedliol) £ By i RTFORRAC
group can beaghieat edemidal usactipnsabuipger @agynetremove afmrgl@é?)%i&m{gﬂi on of
di nret hyl am ne, diethyl am ne o i peridine in DMF at 15-30. )
Protecting gPB%'&th}vﬁ%/%%'o@anrﬂﬁ%ée?'gﬁg(f@ﬂj PNiRISRYERRIEY R itha Mgleeyls, Typical
exanpl e  CBZopsudegmilns &%r{hg%b‘ébgﬁﬁéﬁti&{% uﬁé?f(bfs%ﬁﬂ@@'o?S,JB¥tithfe%aéﬁjrﬁnt
wi th hydro- gen in"the presence of a catalyst or exanple a
nobl e- et al aa‘:t”aﬂmtapy[sgrmp$5fmembr@dimmlkﬁ@wmmaq¢mr$d;]mr@andsize
support, suc s carbon). Sui.table sol- vents here are those
el cat ed_abguDE MATBA TR iHtiPS Y SR iRt iarboRes aTey Sikcrraaved
thanol or gh&iandler the deBirégehefiicd) rasctidor rEALHGY dEQG8R: Yibference

general ly carried out at tenperatures between about 0 and 100 and 20
pressures be®v@esn Ehaipups avine 02 hén papicetasrlabl ycarbor at@0s ahramples

I R R ARt I
hydrogen) op-tdldehesuiforsl tertdutiNndacafL 3here benzyl and tert-butyl are
particularly preferred. COOH groups are preferably protected in the form of
their tert-butyl esters.
20 :
The compounds of the formula | are liberated from their functional deriva-
tives — depending on the protecting group used — for example using strong
acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
~— 25 organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic
30 acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably
used in excess without addition of a further solvent, and perchloric acid is
3 preferably used in the form of a mixture of acetic acid and 70% perchloric

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



25 It is furthernore possible to convert a conpound of the fornula I
into an und of the formula I by converting operRb 806631
radi cal (3%83%%9@? R3, R4, R5 and/or R6 into one or m)rgrotf'uer
radicals Rl, R2, R3, R4, R5 and/or R64%or exanpl e by reducing nitro
groups to am no groups, for 30 exanple by hydrogenati on on Raney

ni ckel or Pd/carbon in an inert sol- vent, such as nethanol or

et hanol , an i ' ' od Rﬂff%

and/ or convgﬂaﬁgg%nﬂsymgﬁﬁgpﬁﬂtr?tg%r%laﬁbg%@ apgéjéam lejeg{’/é&ms
reducti ve anmbBddroamdicarpedatues). eri fyi ng carboxyl groups by reaction
wi th al cohol s and/or converting acid chlorides into an acid am de by
reaction with an am ne. WO 2006/ 087077 PCT/ EP2006/ 000631 -43

Furt her nore, ' u ; e@Ielf'

manners usi ngﬁiﬁga%{%gghﬂbﬁi Fg@coce;lﬂjaﬁﬁry ri hgt%ﬁ'gc{iglag%% usi%g%lgnbe
unsubst i t ut edeaved sffilusingt Tit Adn dlckjdrohuthaiee oadsiagtappeoxigiagely tandN

“inert solve such as dj bl or t or._ THF nd/or | he.
presence of HOLEEOETRA 1857 eI PRRTSrale o Phiciavagofr Ueing
tenper at ur eszPgpPRRIMalef 88615080s0l0h6N bwﬁﬁéﬂhqranqhépdiéﬁ%ﬂéé:ﬂmet 6r

i ntermedi ate conpounds of the fornmula |- 10°Rl1 R2 R3 RS I |

N Ra 15 N~Nyipendingiie PMF @eAbtds. A, Ac, benzyl or p-nmethoxybenzyl,

20 Y dgpotes OH or SH, R denotes OH or OCH3, R2 denotes H, Hal, A

OA, OH, cycl oal kyl al kyl ene having 4-10 C atonms, (CH2)nAr, SQ2Het,

SOZNHAr or JaRiing drfdugemdiictscdh be removed hydrogenolytically (for example

CBZ or benzyl) can be cleaved off, for example, by treatment with hydro-

Z0

gen in the presence of a catalyst (for example a noble-metal catalyst, such
15 as palladium, advantageously on a support, such as carbon). Suitable soi-
vents here are those indicated above, in particular, for example, alcohols,
such as methanol or ethanol, or amides, such as DMF. The hydrogenolysis
is generally carried out at temperatures between about 0 and 100° and
pressures between about 1 and 200 bar, preferably at 20-30° and 1-10
20 bar. Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to
10% Pd/C in methanol or using ammonium formate (instead of hydrogen)

on Pd/C in methanol/DMF at 20-30°.

-~ 29 [t is furthermore possible to convert a compound of the formula | into
another compound of the formula | by converting one or more radical(s)
R’ R? R® R? R°and/or R® into one or more other radicals R' R? R® R*,
R® and/or R®, for example by reducing nitro groups to amino groups, for

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

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



25 R4, R5, R6 each, independently of one another, denote H Hal, CN,
A, COON, COOA, CONH2, NHCOA, NHCONH2, OH, OA, NAA', NH2 or

NHCO( CH2) Wy 2006{08'W&Nhot es phenyl, 30 Het denotes a nonocyRdT/EP2006/000631
saturated heterocycle having 1 to 2 N, _4@_and/or S atoms, which may
be nono-, di- or trisubstituted by Hal, A and/or =0 (carbonyl
oxygen), A, A each, independently of one another, denote unbranched
or 35 branched al kyl having 1-6 C atons, in which, in addition, 1-5
H atonms may eirhepmacedrds/aminaChroups/aan (B achatezDioad 087 &7iTional manner
PCT/ EP2006/ 0 1. -44, qr,_cyclic al havi 3-7 .C at ons I
denotes P, cUSTRyan e Hipdent fufydide. o kigtes] oid BrarusiiBied pps
of the radi caLBsHitdLaRONGAIIdR, bHOérﬂa%éohél?'trﬁ?QhQﬁ’ertEQNehh%u@ﬁ@%Qﬂnds
of the formula I. The invention furthernore relates to

| nt er gdl at e CBlswpaeHrneopr THE, and/or gt the presenge of rbape, such as Fiethyls

a%l?ggrg%%' Cht B enoiﬁaﬁ@e&(’e%‘e é%lf:\m'j:%g ach

|ndependently 0 anot her, nzy

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

10 R1 R2
| Re
Co R?
e
z0 N R
15 N Ay
N
in which
Z denotes A, Ac, benzyl or p-methoxybenzyl,
20 Y denotes OH or SH,
R’ denotes OH or OCHjs,
R? . denotes H, Hali, A, OA, OH, cycloalkylalkylene having 4-10 C
_ atoms, (CHa)nAr, SOoHet, SONHAr or SO,NAA',
C R® denotes H,

25 R4, R® R® each, independently of one another, denote H, Hal, CN, A,
COOH, COOA, CONH,, NHCOA, NHCONH,, OH, OA, NAA'

NH; or NHCO(CHy)nAr,
Ar denotes phenyl,
30 Het denotes a monocyclic saturated heterocycle having 1 to 2 N,

O and/or S atoms, which may be mono-, di- or trisubstituted
by Hal, A, and/or =O (carbonyl oxygen),

AA ~ each, independently of one another, denote unbranched or
branched alky! having 1-8 C atoms, in which, in addition, 1-5

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



C r 25 (CH2)oNA2, X denotes H or al kyl having 1-4 C atons, A denotes
unbranch hed al kyl having 1-6 C atons, in whj )

addi ti ons’gq?@%&%go?gns may be repl aced %OF, C and/or ggP@F?&SIPOO()SI
cyclic alkyl having 3-7 C atons, Ar détfotes phenyl, Het denotes a
nonocyclic saturated heterocycle having 1 to 2 N, O and/or S atons,
whi ch may be nono-, di- or trisubstituted by Hal, 35 A and/or =0

(carbonyl oxygen), Hal WO 2006/ 087077
PCT/ EP2006/ 000631 -45°-rd°§§@é §%wf§a\?ﬂ%?§éﬁ5t?m&preferred meani ngs of
t he radi cal sHglor r efdioigs FOCI IBsertas indicated 5 for the conpounds of
the fornmula |. Pharmaceutical salts and other forns The said
conpounds acd¥st &ligtheseethe i nvention can be used in their final
non-salt form On the other hand, the present invention also
enconpasses 10 the use of these conpounds in the formof their _
phar maceut i CEé preferedtmednings af thg radidaidh comaspenditer fhoed dsrindicatad ous
organic anddj nﬁ]rgani c _aci ds an]g ba%ef by procedures known in the
art. Phar madBlthcspmpodedept i lormylat forns of the conpounds of the
formula | are for the nost part prepared 15 by conventional nethods.
I f the conpound of the fornula | contains a car- boxyl group, one of
i ts suitabl elainventan fisthdroraredelayes teaitie intermediate wonpmumdsviftthe a
sui t abjg basfe tok?gli e the correspondi ng base-addition salt. Such
bases are, fOIME%&EpIe, alkali netal hydr oxi des, includi ng potassi um
20 hydroxi de, sodi um hydroxide and |ithium hydroxide; alkaline earth

3tal  hydroxi des, such as barium hydroxi de and cal ci um hydr oxi de;
al kal i metal al koxides, for Réxarpl e potassi um ethoxi de and sodi um
propoxi de; and various organilc Bhsgs, such as piperidine,
di et hanol ani ne and N-nethyl- N—8~

15 R2 0O

R
0

20
in which
R denotes H or X,
Rj, R? each, independently of one another, denote H, A, benzyl, Het, Ar,

(- 25 (CHo)oNA,
denotes H or alkyl having 1-4 C atoms,

>

A denotes unbranched or branched alkyl having 1-6 C atoms, in
which, in addition, 1-5 H atoms may be replaced by F, Cl and/or
Br,

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

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



gl utam ne. The alum niumsalts of the conpounds of the formula | are
like 25 wise included. In the case of certain conpounds of the
formul a | WOAWe08784di ti on salts can be fornmed by treati MEWER2EEH/000631
conmpounds wi th pharma- ceutically accepyghl e organi c and i norganic
acids, for exanple hydrogen halides, such as hydrogen chloride,

hydr ogen brom de or hydrogen iodide, 30 other mneral acids and
correspondi ng salts thereof, such as sulfate, nitrate or phosphate
and the |ikeands@itaithgieof.and nonoaryl sul f onates, such as

et hanesul fonat e, tol uenesul fonate and benzenesul fonate, and ot her
organi c acids and corresponding salts thereof, such as acetate,

trifluoro 35Thegirafetred mehnaige, of i eadicals Dogespane to tHdseadLindicated
benzoat e, sag cyl ate, ascor- bate and the |ike. Accordingly,

phar mageuti c rlt59§9W§@féW@rM?ﬂ-i on salts of the conpounds of
the formula I include the follow ng: acetate, adi WO 2006/ 087077
PCT/ EP2006/ 000631 -46 pate, alginate, arginate, aspartate, benzoate,

benzenesul f oRheemabadidabsalls andothdrffatres bi sul fite, bronide,

butyrate, c horat e, canphorsul fonate, .caprylate, chloride,  ._

chl or obenzo::jf@,3 S@lc{ ?%E?Eﬁ%%‘ﬁ%ﬂt@n ﬁh@ﬁ'ﬂ‘é%ﬁ%’@,cad‘i% ysed ipfigirdinal
di hydr ogenphaspialtfornill OhtRe B Rl tHOHREELEIMVERLIGH a IMpasses
sul fonﬂi‘e, fumarate, galacterate (fromnucic acid), galacturonate,

gl uco- 'hept dheaise olghese sampougidgtiatie &rmydlibeirgitaosplautically accept-
hem succi nat i f ) .anoate. hexanoate, hippurate .

Var oot or | e iRtk e s SRUGRE o v B 3R P Rkl poits.
+-odi de, i setdidbases by peoddtiued Khewa in tashat Bhalmsdalicampbeceptabit e,
mal eat e, nmal onat e, mandel ate, netaphosphate, nethanesulfonate,

met hyl benzoata! fofBsSHiae 6§BWONBSS of thafarmula haresfor the most part prepared
2- napht hal te_nicat | i - | ate,
napngna ep@f%ﬁﬁ%ﬁgﬁaph%m dei@h 'Hotrrgt_?ép d S&RL3LGnug |§§5§q{§%%hc§tré |

pecti nat e, phenyl acetare, enyl propi onat
15 phosphondaiaxy! priupaloaeef ilswuitbblessaltzesambé foremscebe Rdadingaié idoed-i on.

P R, S e g RO unz acenr 19 L0 LIS ol
:O(r)?ggg: ?Jm | ;%%m%%%a@ﬁ@e&éh%le@mgﬁﬂ?&%Mdr?)xidg&niﬂem%ﬁ?g( bdthssium
00 hydroxide, 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-
e glutamine. The aluminium salts of the compounds of the formula | are like-
Lo 25 wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for exampie hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
30 other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
35 acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
. bate and-the like.-Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-



salts, but this is not intended to represent a restriction. O the

above- e 25@03%3%) alts, preference is given to ammoni UF{:,FI}EE&O?P&%H

net al sal m and potassium and the al kaline ea

salts cal cium and mag- nesium Salts of4&he conpounds of the fornula
| which are derived from 25 pharmaceutically acceptable organic
non-toxi ¢ bases include salts of pri- mary, secondary and tertiary

am nes, substituted am nes, ,al so i turaII cCcurrjn
SUbst 1t ut ed ERtPraGMalg AtoTia: Seriie Potideis RafEneduRile (PRt tRy
for exanple tﬁémfalenlﬁsumeé euramd@addtwat@ caﬁh%mirﬁféf RafigHdrsdfbrEie) i ne,
N, N - di benzyl et hyl enedi ani ne (benzat hi nezﬁi di cycl ohexyl am ne,

di et hanol am d@®ylatechiarise, ﬁélorczb@izmh@m tﬁo@yﬁ@m@ntan@pmma’@l digitho-

et hanol , et

N ot nyd pi perichele iR BE b SRR i Biorkngbat: EBOEMR! Mo eas: e

i sopropyl amsnﬂ?fonéfe |fum@€ﬁengalab3@'at@(frdmmum aeid), galacturonate, gluco-

N- et hyl - I ucam ne, r phol i ne, pipera- zine, piperidine, polyam ne

resins, pr Q %noi‘iﬁr 9Wégnat%éasamt%@ly@arpph@&maﬁw hemiggccinate,
oLy e sl y DEpRIficaSe, AOALAR HRIES Aalddords, S0RR 007 Y

this is not brntmd\el,dd/drmodrcmoQemmexwethaﬁesulmam |0(5|d€pt$pﬂumla:teofsot he
presenf [ nvglt i on | ch ont ag%lam c nitro en contain- in roups

can be quat LHY’?@% dR2aée,repleals, Anglpnaies mafadeiate; o
| t and
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ifanyl suI fpsttﬁe 2-Cephttiagradduyfonbtd, wnimkmat@rnlteatanpka{aﬂa@daatedpd!ewl :
| auryl,

aryl 1 CL- Cry dRyperiiaes SR, pRSharectBln 2P PRI B By

brom BOtﬂhdé@h@hatea%tr%lhtes %ht‘th@do@é %o@?&ﬁ?@é‘é\ﬂsa ﬂ%‘fr%tﬁirﬂg to the
i nvention can be prepared using such salts. 15 The above-nenti oned

pharmaceutical salts which are preferred include acetate,
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include aluminium, ammonium, calcium, copper, iron(ll}), iron(l1), lithium,
20 magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts so-
dium and potassium, and the alkaline earth metal salts calcium and mag-
(- - nesium. Salts of the compounds of the formula | which are derived from
o 25 pharmaceutically acceptable organic non-toxic bases include salts of pri-
mary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine,
30 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanotamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
25 lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
zine, piperidine, polyamine resins, procaine, purines, thechromine, tri-

ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-



nate, hippurate, hydrochloride, hydrobrom de, isethionate, nmandel ate,

me 20 glum ne, nitrate, ol eate, phosphonate, pivalate, sodium
phosphat eWStWY870%t e, sulfate, sul fosalicylate, tartratRET/EP2006/000631

thiomal ate, tosylate and tronmeth- am ned7but this is not intended to
represent a restriction. The acid-addition salts of basic conpounds
of the fornula | are prepared 25 by bringing the free base forminto
contact with, a sufficjent amunt of the desired acid, causing the

f ormat i on "of (W{rﬁo)ﬁéﬂ’?thyﬁ”}?t%ﬂﬁm (terraethaamRer but g is 'f*‘éfe'nﬁ%%%dctﬁn be
regenerated hy,QREbRGh Rktlilprsalt forminto contact with a base and
isolating the free base in a conventional manner. The free 30 base
forms differ in a certain respect fromthe corresponding salt forns

t hereof with_.respect, t ertain physical properties, such as .
ol ubi ki ty | TOHREs 8RS GV b B S8BtaR DRRE NHeaR-CaRLein-
however, t heingpdictipsichfrbe YhMBrfissd BSREMYdMs shén 55%@9@45a4ﬁyzfr{a%e§,ase

e

fornms thereof. 35 As nentioned, the pharmaceutically acceptab
base- addi t i ofPrsaemplemethy, etuvpisoprepyband tert-butyirahlarite abrenfide reed

with netal s or,. ampes, 77. PCT/ EP2006/ 000631 , - 48
al kali et al g)dé%nd;@éﬁ:‘iaﬁgple%maxgﬁég ggg&%ﬁ%&'ﬁbﬁ%" ﬂ'ﬁgwgé.”g '%5“%4 red
netals are saiftiteniCp@ @iy alidey) fesexamprAdsdy dddecyPIRIrgr ifisty)
organi g; amnes are N, N - di benzyl et hyl enedi am ne, chl or oprocai ne
choline, di BNésieanyienite, bspmdeardicdidecandamiChyakyl hidigesnorand
procaine. T - A sal el cqr di 3
(grfé' i nventi gﬁx égf@% pre a?@grlgg ab?li%ﬁrﬁgﬁﬂrl?goﬁﬁégg%éﬂgﬁgla?%f%nﬁn@gséﬂ
ontact wi t hole cwfifowidsmccosdingrio tlod inveatidesiandsd: pepearedasiagri@ichhe
formation of the salt in a conven 10 tional manner. The free acid can
be regenerat%sby bringing the salt form into contact with an acid
and isglating the free acid in a conventional man- ner. The free acid
forns ffer in a certain respect fromthe corresponding salt forns
t her eof wi t hThegpeve-mantosetgharptageitical satepeérich ax peiemedindodar 15

bility in polar_solvents. f0 he rposes of the inventio however ,
the salts o%c%é?%i’ grgﬁl@%%%eg%{?nhe?ﬁlgtjehéJ?tfégpﬁW?r\?ge’fQ“é@”é‘é‘?'gﬁ%PSHQC'"
t her eof . nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
20 glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tarirate, thiomalate, tosylate and trometh-

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

The acid-addition saits of basic compounds of the formula | are prepared
C- 25 by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt form into contact
with a base and isclating the free base in a conventional manner. The free
30 base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-
wise correspond to the respective free base forms thereof.
35
As mentioned, the pharmaceutically acceptable base-addition salts of the

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



| f a conmpound according to the invention contains nore than one group

20 whi ch \LS Zﬁ%@%ﬂﬁ of form ng pharmaceutically accept a?é?/@%ﬂ%ﬁm I

this type, vention al so enconpasses nmultiple sal yprca
multiple salt forms include, for exam#&; bitartrate, diacetate,
di fumarate, dineglum ne, di- phosphate, disodium and
trihydrochloride, but this is not intended to repre- sent a
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used earlier. The pharmaceutically acceptable salt formof the active
in 35 gredient can al so provide this active ingredjent for the first
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the person skilled in the art or even enployed as such in the

synt hesi s. 18hepvisheorgseond to thecraspeghve bise agidhirarsdored. are for med
fromthe m xture

If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
20 the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to repre-

sent a restriction.

With regard to that stated above, it can be seen that the expression
“pharmaceutically acceptable salt” in the present connection is taken to
mean an active ingredient which comprises a compound of the formula | in
30 the form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active in-
gredient can also provide this active ingredient for the first time with a de-

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



by reaction with an optically active resol ving agent. Exanples of
suitable resolving agents are optically active acids, such as the R
and S f or YO &406p870fartari ¢ acid, diacetyltartaric acid, PCT/EP2006/000631
di benzoyltartaric acid, mandelic acid, _gqmlic acid, lactic acid,
suitably N-protected am no acids (for exanple N benzoyl proline or

N- benzenesul fonyl proline), or the various optically active
canphorsul fonic acids. Al so advantageous is chromat ographic 25
enanti oner réeyew@ positive influenee andhefphanmepodwmnigs af this ecties oigredig

i acetate ofrbHim easya s feEpERfo BBl Blor “oni'vai 1y

derivatised nethacrylate polyners imo- bilised on silica gel).
Sui table eluents for this purpose are aqueous or al coholic sol vent
mi xtures, su&PrarRounds oidhgfpiraulanacgreling dpthspianentiorsmayda ehiralawiag

for exdnple ' NESUNCY i,nventi.on f r r es
to the use O;té"j[[ égrerg@?}épdgﬁﬂﬁruﬁuﬁ oarnﬂq@ﬁyécgﬂhddﬁq@gIolldéait;@c\'%{og'gleg-lag@ﬁt S
t her eof for terigioemar ahepoanthereferdisodst imemtentiplorimapaedilyeadtive form.
conposition), in particular by non-chem cal nmeth 35 ods. They can be

converted i nto_a suitable dosage f.orm here together with WO
2006/ 087077 BRI 6@6@3?"3%@"%\( OF. @08%@&%50?? Hereqisemaraating:
senmi-1iguid exgipRuABE oPthflrkan| nwctgfféif, itqﬁa%%_l?_rcf‘é%jrablé o0y fPRf &N

with oh® or more further active i ngredi ents. he 1 nvention

furthernore ABliAMeEs. o thess easasnthe eatprodictigr aven das intemeediataspeamd

“the fornu I L Qr. r tically usable derivatives, sol-
ggt_es and st lé?esg_f)ggé{meegéntg E%ﬁggﬁ ?n Irlﬁ:c%na@(%@%b% Elrlleég'ctaﬁg? @B‘fg'?% i
ratios, anduegtkrove to/thexsdebe _kBleaniliing ardirevantemplidfed as such in the
Phar maceuti cal fornulations can be adm nistered in the form of dosage

units whi ch 8YHPP$i&e a predeterni ned amount of active ingredient per
dosage@mit. Such a unit can conprise, for exanple, 0.1 ng to 3 g,

pref- erabl YInlth@%és% quacérﬂic B W% e ol %?@Pd%e% fmmttﬁﬁ]rﬂ&tﬂg’
nd accor ng on tne

of a com 15 pou Ing to the'invention, dependi

di sease condby reactionrvett an optiballynettivedesbivadnage it Erdmplesasfcsuifableage,

wei ght and Cr%g%iv%r;gogggﬁts are optically active acids, such as the R and S forms of

20 tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example
N-benzoylproline or N-benzenesulfonylproline), or the various optically
active camphorsulfonic acids. Also advantageous is chromatographic

C,_ . enantiomer resolution with the aid of an optically active resolving agent (for

example dinitrobenzoylphenylglycine, cellulose triacetate or other deriva-

tives of carbohydrates or chirally derivatised methacrylate polymers immo-

bilised on silica gel). Suitable eluents for this purpose are aqueous or

alcoholic solvent mixtures, such as, for example, hexane/isopropanol/

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

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

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



the patient, or pharmaceutical fornulations can be adm nistered in

the form of dosa@e units which conprise a predeterm ned anount of
active 20YPAG¥48TEAt per dosage unit. Preferred dosage (fiF{EP2006/000631

formul ations are those which conprise @ daily dose or part-dose, as
i ndi cated above, or a corres- ponding fraction thereof of an active
i ngredi ent. Furthernore, pharmaceu- tical formulations of this type

can be prepared using a. process ich is 2 enerally known in the
har naceut | 8 CaptonERaiddgac aalor Fain dSae i pria AR el 1
adm ni strati QRed/iiR c8MbindtRH \K/mﬁ’oﬁé'&r@ﬁ&% fﬁﬁhQPQctliJeOihg?é%ﬁ@R‘s.e_ by oral
(i ncludi ng buccal or sublin- gual), rectal, nasal, topical (including

buccal , sublingual or transdermal), 30 vagi nal or parenteral

(i ncl uding s.ﬁrt])cut anfou§, i nt ramise | a intravenous or .i ntg@de{ nmal )
met hods. Such’f SMAINAY| Yiermgtese 53‘?% MERIGRTEIYS LPMPTISNG 8L EES Rdwn
in the” phar nggipgblsdbf e fdpnuld Pén%ﬁﬁﬁhﬁnam'aﬂ%Ugabléqjer%‘tivéﬁﬁ, sol-
ingredient with the excipient(s) or adjuvant(s). 35 Pharnmaceuti cal

f or nul at i onsvaigagnddtemoisnagrsdaaiatf§ sineldinghmidurasdhacaafin ajl sedoed as

20061 087077 #er RISt wrsian® PO B o7 ol oo Sol it ons or

suspensi ons i n aqueous or non-aqueous |lig- uids; edible foans or foam
foods;%(ﬂr oil-in-water liquid enmulsions or water-_in-oil |iquid

emul-si ons. 5 IMRacquiicabioamplationssantke adainistered B thedermiafitdoseesn in
the f f ; C cact i ve- | [ EeFr t

phe form of, Ghfeiheh coipRaPg eI RGN NarEfl ENlqRamataent oan
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Lhe Like:  Poudels, ate ProRared BiC A seminud, na. e, gobound, Lo
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pr eser vat i veireated pthesmetharhdf ahjraimetyationkavd $e age, praigbihand condition of
the patient, or pharmaceutical formulations can be administered in the
form of dosage units which comprise a predetermined amount of active

-0 ingrgdient 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

C - generally known in the pharmaceutical art.

Pharmaceutical formuiationslcan be adapted for administration via any
desired suitable method, for example by oral (including buccal or subiin-l
gual), rectal, nasal, topical (including buccal, sublingual or transdermail),
30 vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).
35
Pharmaceutical formulations adapted for oral administration can be admin-

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



15 Capsul es are produced by preparing a powder m xture as descri bed
above and filling shaped gelatine shells therewith. didants and

| ubri cant YO 39687035 for exanple, highly disperse sili cPET/EBI0§6/000631
tal c, nmagnesium stearate, cal 20 cium stggarate or pol yet hyl ene gl ycol
in solid form can be added to the powder m xture before the filling
operation. A disintegrant or solubiliser, such as, for exanple,
agar-agar, calcium carbonate or sodium carbonate, may |ikew se be
added i n or déiers 8 DFFIIRS SOHEINSLN MSPENSPNS N afeeersIDTACN-AENECHS figr
t he capsul e has.. . itian,. i jre . nec ,
sui t abl e bi nder s%%%&?%rg%tog %g%@wglgglg’n& @E@F‘géﬁegﬁgg'dvévﬁ&gggﬁég%én
| i kewi se be imodlipaide¢radisiorso the m xture. Suitable binders include
starch, gelatine, natural sugars, such as, for ex 30 anple, glucose
or beta-lactose, sweeteners made from nmai ze, natural and synthetic
rubber;” suchTagg fd?rexﬁhﬂdl@,' iR th@Sask & of‘él%‘?ﬁﬁ@ir’éfi% irs f&?hﬂ!)dl% fablet
nate, carboxynethyl cel'l ul ose, polyethylene glycol, waxes, and the

li ke. The | abcapswiesthesaciverngresientdosaumendican bencdradieed adituem oral,
ol eate, sodium. 35 stearate nagnesjum stearate, sodi um benzoate,

sodi um acet apgp?f%igiaﬁﬁp mﬁqeg'gcﬁl da?‘??é’?%?lﬁénerﬁ'ﬁﬁc'ﬂieﬁ'rﬁ raa%t?%r

i nclude, Wi t BRainpheidiBan@sylEeiddvatchahatife Ii§éﬁ’5&hder'§9ér@76réﬁér'éd Bpe
agar, %ntonl te, xanthan gumand the Iike. WO 2006/ 087077

PCT/ EP2006/ 000&B1inuting theheomabliad 0 arsvitbblenfineasiad amg mbxing éxdipd e,

preparing a 1 - | at] Qr_dry-pressing the mxture,
G ng a1 anpaioditekESiuieRt EghrPhlReRT Slal M e el e et
ixture to gexamblloetedibls @oboieydratesubh dssfdr dxapiie estaldh & priaRgitbine
conmpound conminputed in a suitable manner with a diluent or a base,
as descri bed"dIS¥eET: RIRgetYSfHsPSIsANt Anddye iy keyriss bepresen
exarrpl,?e car boxynet hyl cel | ul ose, an al gi nate, gel atine or polyvinyl-
pyrr ol %one, a dissolution retardant, such as, for exanple, paraffin,
an ab- sor pt Capsaleselre pataucedsbic brexmringf D powdanpidurccasides etbal ybove
salt, and/or_an exanpl e, bentonite, kaolin

or dical ci un?'b‘liug@.'gﬂa %?)Eeg%%ﬁétinséugﬁel%StheIec\)/Gith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
0 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 sodiﬁm carbonate,
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

o

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for ex-
30 ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethylcellulose, polyethylene glycol, waxes, and the like. The
lubricants used in these dosage forms include sodium oleate, sodium
35 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
~chloride and the like. The disintegrants include, without being restricted

thereto, starch, methyicellulose, agar, bentonite, xanthan gum and the like.



The powder m xture can be granulated by wetting it with a binder,

such as, W{;%%&éml e, syrup, starch paste, acadi a muci %3%"%‘19’00“3
X |

sol utions ose or polyner materials and pressi roug
a sieve. As an alternative to 15 granuW® ion, the powder nixture can
be run through a tableting machine, giving |unps of non-uniform
shape which are broken up to formgranules. The granul es can be

miner a ot 1 The el tre TarRbERt By Yok PPl RS ovast PyrRe.
nmoul ds.  Thegrlaubrdtpat rhrpiprésling tise Hiﬂﬂré),r@%@idaﬂlﬁbtﬂia‘h@aha@ @rsmte?:hg

compounds 20 according to the invention can also be conbined wt
free-fl ow nganhang preseingitesentiiedmbriens tor@ive &bleisr AQawdergnituwe is
tablets wt I_1g: n I Eodry= SSy

At angpar ert eBPran B8 be st elin iR e er AR
seal i ng | ayediluent lonpeiagef, asugacribed pbbyseandraptisnally with amdndergbosis

| ayer of wax may be present. Dyes can be added to these, coati@gisnyi n

order to be ahIfar exaapie: é"ﬁét?ﬂ"iym%hﬂé?%@ﬁ-cﬁﬁ alginate. Qﬁ%"é‘ﬁo_ﬁﬁ?
Oal liqui dspyrﬁédﬁfbnésa 4i§§oh‘ﬂ t&rdah®! dichdy féry%*é?ﬁplé,”ﬁa%fﬁ%,'ér§1at>c—a”

be pre 30 pared I'n the Tormof dosage 'units so that a glven dquantity
conpri ses a gorptiospeceleradr, auchrdas, 6dr exeenclenp quiatksnaSysalh sancdor dre

Curban S 11 Afsaelisneh g6, 1 ABrie, hBAIE D 7 EealohtT albephate
al cohol i ¢ vetné LBwdSHARRAPE AR beAitaRaIghed bF Nettihdih AetrDy bilicepessiiPas of

(he conpound in"a non-toxic vehicle. Solubilisers and emulsifiers,
such as, forfogexapipe, syripajwhabstecatasha yucipgelvoseludings of cellulose

pol yoxyet hyl ene ,sorbital .ether reseryatives, .flavour additi.v
Bch ase Wb ORI BB R BB S0 WIS i S AleatE To
pepperﬁ nt ohran@latival tHeapowdeein@RefsSca be &Gk fAmbufh OfabRitgrmachine,
artificial sweeteners and the like, can |ikew se be added.” 5 The

dosage unit SivinguLEPSHfNAoWnitaTE shane which aei yekeanp tpffode graedespe
T Soon e e 85 BRL Ao 0B AL SRafaRce] suba e AR, o

in such a way € réel’ease’ 1s e suc
exanpl e, bytakoat imigerel oitimbeder t@padvepasticking & theabaticalsting moulds.

pol yners, m’i‘(hgﬂ?brgcg?ed mixture is then pressed to give tablets. The compounds
20 according to the invention can also bé 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
~ 25 and a gloss layer of wax may be present. Dyes can be added to these

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

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
30 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compounds. Syrups can be prepared by dissolving
the compound in an agueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicie. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
% and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and

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



| i ke. 10 The compounds of the fornmula | and salts, solvates and

physi ol ogi cal | 7|{R functional derivatives thereof can al so

admi ni st ey O)P// %R form of Iipo- sone delivery systens, P%U@ﬁz"ﬁ@’“‘m?-’dr
exanple, small unilanellar vesicles, 15&83arge unilanellar vesicles
and rmultilanellar vesicles. Liposones can be formed from various
phosphol i pi ds, such as, for exanple, cholesterol, stearylamne or

phosphati dyl hoI I nes 20 The conpounds of the forrrul a | and the
salts, sol vag%rse’%?rﬁ'ﬁp[&W@PB?@@fPEaﬂl Py NatasweRiane @R SASCAER, eHahebf

can al so be gelicyarsbdishag ATRPOR! B82LaRTikbyicBOs s39ap | ndi vi dual

carriers to which the conpound nol ecul es are cou- ed. The conpounds
can al so be coupled to sol ubl e polyners as targeted medi canent

Copol yger . polSRRIAREy BV YT PR gt ALITHANBRIT ) Aeeigs U2 8F”

et hyl as part ama goamBenprh mrcr@@anéelésyh%efoﬂ%u%oﬁqﬂahla@ Be.préphedd hut ed
by palmtoyl radicals. The conpounds nmay furthernore be coupled to a

class of bi 8delypavbihet o yelease shexdanded os ietardside stioh ascfrirexample,

pol - opsi | one K ERPaRD P BTl BORSAEH 8 A Bl hers Wb &

pol yort hoest #kes, pol yacetal s, poly- dihydroxypyrans,
. polycyeaoacrylates and crosslinked or anphi pat hi ¢ bl ock copol yners
of hydrogels. 35 Pharmaceutical formulations adapted for transdermal

d trat
s tended -l one BT FoMaE | 2hdl RSP RIRARS Ao ERebRany ,
“he epi der m Rinofiohbledereatipes teredhomsn afserbeaad:mm'heteremm thetfowa of lipo-
ingredient can b dellveredfr t he pl aste i ont.ophqresi s
hoger b i nelmRdfalien SRS S Tolbtaeale. RRA R ey eSisks,
(1986) 4 -5 Phew@gﬁu&meﬁér FEHINES BAHE rAGBRINSE I YesicRiY ERosRABI LS hat 1 On

can be or -
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

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

~ 25 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-

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

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

35
Pharmaceutical formulations adapted for transdermal administration can

be administered as independent plasters for extended, close contact with



nmul ated as oi ntnents, creans, suspensions, |otions, powders,

sol utions, astes, gels, sprays, aerosols or oils. 10 For the
treatnenﬁ”%?apﬁ@ﬂg§e or other external tissue, for exanBFyEﬁﬁWPﬂmmﬁhd
skin, the fornulations are preferably-d@plied as topical ointnent or
cream In the case of fornulation to give an ointnment, the active

i ngredient can be enployed either with a paraffinic or a

wat er-m sci bl e cream.base. 15 Alternatiyvely, the active ingredi ent
can be T or mINSIEBRGEIR0Y e ELiish VIO, 1o aPrhaackre LA HIEEEEn or
a water-in- gid J8Rafed fidpi RIS By ibRIOPHLALIONS dckapibed ih genkpi cal
application to the eye in- 20 cludé eye drops, in which the active

i ngr edi ent iterrds &3 Fhagvaceuting Fesdarth, 3(6)a348i(1986) carrier, in
particul ar an agueous sol vent. Pharmaceutical fornul ati ons adapted
for tagpical application in the nmouth enconpass |ozenges, pastilles
and mout hwashesrmadeulibar doregel r\d?saédéjﬂéﬂﬂbﬁidpw adAaRERatidPEar @etfal-
adm ni stration can be ad- mnistered in the formof suppositorjes or
enenmas. 30 PHEEREasCiRtgIetDri@aAs srsPelsipisedotions, pawders, solutions,
adm ni strati i i e i bstance is a solid conprise a
coar se pomﬁggi%’gbﬁéaﬁ’iagﬁggcnéé:sggjﬁé{f or exanple, in the range
20-500 mi crons, which is admnistered in the manner in which snuff

is takf\d*l, |d_g Fy rapid i nhal ation via the nasal 35 passages from a
cont ai ner cdi'dNRitiRptnget pbligdyen@ ether sxternd tisseentes examplg Mgt

formul ati on : 1 ! . W t.h WO
0061 087077 BOTT B2 D50 P BBHEYDA aBE PLEipRanIy BbBlec e RASEAIL ARy
nconpass adireaer iimtheedasnof ®omhutationsoigive aatodmtnemt dihe. active ingredient
Phar maceuti cal fornmul at icﬁgi adaﬁ{jed for. adm ni strati og%by i nhal ati on
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in ators.
an oil-in-water cream base or a water-in-oil base.

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

20
In a suitable catrier, in particular an aqueous 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.

30 Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for exampile, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.

35
Suitable formulations for administration as nasal spray or nose drops with



10 Pharmaceutical formul ations adapted for vagi nal adm nistration can
be adm nistered as pessaries, tanpons, creans, gels, pastes, foans
or spray Wamraeabemions. 15 Pharmaceutical formnul ati ons agdaptedodmnest
parenteral admnistration include aquegys and non-aqueous sterile

i njection solutions conprising antioxi- dants, buffers,
bacteriostatics and solutes, by neans of which the fornmula- tian is
rendered isotonic with the blood of the recipient to be treated; and
20 aqueous aadiquithaagaatrsubstEricke rmoseEss antive-imrcdientapiutionprin se
Sus- pension dia and thickeners. The formnul ati ons can be

admi ni st er ed 3" €i Mgl e- dose or nultidose containers, for exanple
seal ed anpoules and vials, and stored in freeze-dried (lyophilised)
state, so that only the addition of the sterile carrier liquid, for
exanpl e wat ePhaonacajioal famgatipusadaptechie- adbindstedtisinbbiehaladionse i s

necessﬁry. | nj ion | ut i ons .and,suspensions, prepared in _accqQrdance
wiih the ecEhfabbdSs Al alGual o s BEREsS) Wnibuear 8¢ sgPafiFe e and
tablets. 30 Varigees/pesdipuéssipdbddidgitiserd WitBGRirddS8 debliBErsBOMEuf-
particularly nmentioned constituents, the fornulations may al so

conprise ot hBaO&gents usual in the art with respect to the

particul ar type of fornulation; thus, for exanple, 35 fornul ations
which are suitable for oral admnistration may conprise fla- vours.
WO 2008) 087 0P HarGatERRAVEONMERhs adsfptéd fdrarmfrell ddeshisiratbih eahibee
anmount of a c(grgl?ound qg))f the formula I dggends on a nunber of

actors, incPUTHHYEORS PLaRRIes. IRMBORYLIERMSEEIShPABIES IRAMSI QRBRAIAYT
nimal , the pregiIfREi sease condition which requires treatnent, 5 and
its severity, the nature of the fornulation and the nmethod of adm ni -
stration, and is ultimately determ ned by the treating doctor or vet.

How ever, ef fective, anmopunt. of a c und accordi t he .
Covention’ | & RGeS BlPRoRs Aesi b e Sttera o g rtgtin e
vei ght of t F@d@wgoand RBH-AURBTR slere injd@ibrPdlufeid 6HbAsihY dnyiBkeal 1y
inthe range from1l to _ .
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
00 aqueous 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-

~ 25 diately before use is necessary.

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

30
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

35
- vours.



10 10 ng/ kg of body wei ght per day. Thus, the actual anount per day
for an agghhodigagm! weighing 70 kg is usually between ?}%T?é%goo%%%ew’
ay

where this anount can be adm ni stered as an individual dose per

or usually in a series of part-doses ‘(%@uch as, for exanple, two,
three, four, five or six) 15 per day, so that the total daily dose is
the sane. An effective anbunt of a salt or solvate or of a

physi ol ogi cail ] Lval i '

the fracti onA(JS%{et e%g?ggﬁqﬁwgnﬁggﬁoéf%ﬁéﬂkgml?lrﬁgm'eoﬂﬁmén ?%gﬁﬁ%a
| per se. |tomamwebassiumetbrshatluging, farexiosels, Hreeaga Bhdiwaglitosf thhe
treatment of _other condifions nentioned abovgi 20 The invention

furt her mor e PWNENEY AIMAL i RS JIS6APE ICONAGORMWIIER LpAiRS trediiiilind

of the fornuisy lts 3BYLRHY, PRAKIMESHE iedfolhulttdhl st MatHowess adiAini-
vates mnd stereoi soners thereof, 1 ncluding mxtures thereof in all

ratios, 25 astcatian, lagdss udinatiely déterminedi athentreatitg dectongr veli &tow-
Furt her nedi canent gét 't.ve incgd:“%di ents arecgreferabl t@hem)t h.erageutic
agents, in paydt A0IEAPCHFS M OF & ST YN BAGT UYL e FFTRDd
inhibit the gakbraneM theidfgefraA®. Pto 1 DOPHY/KE OF body Ri&IRt SFRE réSipi-

gi ven here to VEGF receptor inhibitors, including fobozynes and

anti sense wfEHmaamElyreday andpetticrarydypicalisin thedaaggifes dtton and

conbi nati on 10 PRIREBBAR LS M ThLE. PRSI al T 5 fr R |
i ncl ude al kyadult ngmageweighian? 0 gtiaelialyebetweindop Ayl I700axg nwhare

énti neopl asti ¢ enzyne; a WO 2006/ 087077 PCT/ EP2006/ 000631 -57

opoi soner as®'S AMOYNE 62N berastainisigies: asae HdYiEHaHese perddnhanysually
coordinatio ! a[=eld | r Vr
sel ected f rgnmefﬁ%%%fsf%%t E’é’ég%‘ sses%ésfgt\%ﬁ%gg;%I?‘fvﬁ‘sf,ﬁr%ﬁégﬁemla or six)
medi caqeent s, pari daymgoi thaf thisl tetatyleilpsipse yd tieosaroe. Andfisntivel @esyount of a
epot hi | ones,saq' scor ol i des Et eridi neﬂy Bﬂ{%inen

byl 1ot oxi nesalbSF ST G arainibaRely gmaRnArdemetyBinsaossenda o
for exanpl e, d&aFAINRr as the fraction of the effective amount of the compound of the
formula | per se. It can be assumed that similar doses are suitable for the
-0 treatment of other conditions mentioned above.
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

. and at least one further medicament active ingredient.

Further medicament active ingredients are preferably chemotherapeutic
agents, in particular those which inhibit angiogenesis and thus inhibit the
30 growth and spread of tumour cells; preference is given here to VEGF
- receptor inhibitors, including robozymes and antisense which are directed

to VEGF receptors, and angiostatin and endostatin.

25 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



10 nyci n, daunorubicin, am nopterin, methotrexate, nethopterin,

di chl oro- nethotrexate, mtonycin C, porfironycin, 5-fluorouracil,

5- f | uor od®XF060#7%7 ne nonophosphate, cytarabi ne, 5-azack1/BP3H86/000631
t hi oguani ne, azathi o- prine, adenosine;gjentostatin,

eryt hr ohydr oxynonyl adeni ne, cl adri bi ne, 15 6-nercapt opuri ne,
gencti t abi ne, cytosi narabi nosi de, podophyllotoxin or podophyllotoxin
derivatives, such as, for exanple, etoposide, etoposide phosphate or
t eni posi de, HPYBRIMEFASSINAMITRET Rrecarbaziy MefearonarnRiatinim geordination
| eur osi di ne, Miduleside, | eurosine, docetaxel and paclitaxel. O her
preferred 20 anti neopl astic agents are selected fromthe group

di scornol i de, epothilone D, estramustine, carboplatin, cisplatin,

liplatin, ,cycl hani bl in, i tapine, ifosanide,
el phakan, | h&SiReSRBRHERRTreare AP BTt Bl shledlad ok e oM PSRt .
dacar bazi ne, ghtR&BpRAg Oiﬁég,m&ﬂwhfef\&e%ifbmy&??&ﬂé@m_ @g@} gg@tbxic

ar abi nosyl cyt osi ne, bi cal utam de, utam de, | euprol

pyri dobenzoi Rdeleestiesi epoihierss.idiscarimalidas, pteddinesediyaekesnand Padoher
medi cament agﬁ@’oei %@gr edients are preferably antibiotics. Preferred
antibiotics aré Sefected from the group 30 dacti nonyci n,

daunor ubi ci nPartitanabpreferenePid HiPEE im thaTs4iEcMYseaRS, fob leRBMPIY, Waltmino-
pl i camygin, m tonmyci n. Further nedi canent active i nﬁg‘r edients are
preferably ef¥¢He dasRPpiRiegnsamigmpternaf apthairaxate; maethanteasing dichleree

selected fro i C i.on. ik Ritor for
Ranpl o suberiTar e RoaheR G PbEBRTEEDS S B BBLonal bRty | 65
ni-c acid [ SAtihe raadop s phate yterabinga Seaatiytidineotrsodd=onines xamphie- ZD

1839 [ ressal].%. sd Fur t her di,cament active ingredjents are, .

pref erabl y nRideRI80G5418 RERtostpth. gy hroysepegionwassning, wadsibing s
revent_.the ih@p inef EQIAB ; I

ﬁucl euis. Pr e?ﬁ?ﬂggpﬁ{%{?@%i aé%ggétﬁmi%hﬁft&s%?ésmhgsrle be?inB{b%br%st he

group cal | yspedophyllbtgindgivativBs, sath asdioe exadpley etdmrsidedtoposide

Ncl ear expontOTHITN B L S or e arE RREETS IUESGte. Mrspeifer s bre..
leurosidine, vindesine, leurosine, docetaxel and paclitaxel. Other preferred
20 antineoplastic agents are selected from the group discormolide, epothilone
D, estramustine, carboplatin, cisplatin, oxaliplatin, cyclophosphamide,
bleomycin, gemcitabine, ifosamide, melphalan, hexamethylimelamine, thio-
tepa, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,
C CPT-11, topotecan, arabinosylcytosine, bicalutamide, flutamide, leuprolide, |

- 25 pyridobenzoindole derivatives, interferons and interleukins.

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

mycin, plicamycin, mitomycin.

Further medicament active ingredients are preferably enzyme inhibitors.

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



r exanple RNA) fromthe cell nucleus. Preferred nuclear export

inhibitors are selected fromthe group callystatin, |eptonycin B
ratj adong’ O ¥ B her nedi cament active i ngredi ents ar Bcﬁg?@ﬁg%qﬁ?/]

i mrunosuppres- sants. Preferred i nmunesxbpressants are sel ected from
the group rapa- mycin, CCl-779 (Weth), RADOO1l (Novartis), AP23573
(Ariad Pharmaceu- ticals). 20 The invention also relates to a set

Compound of R 150 FREA) TR Viasthektabe i Blo ) fordGnanie 20 Tsa8
derivatives,[ggbygt es and stereoi somers thereof, 25 including

m xtures thereof in all ratios, and (b) an effective anobunt of a
further nedi canent active ingredient. 30 The set conprises suitable

et my. 1o Ubre RO pER R R e WstardBY e TR g
an ef fecti vehigit®dnNuekead ekpoRMHIBItGE grofehtahBwWuiputl of sk dlymers (for
phar maceutical |y usabl e derivatives, solvates and stereoi soners 35

t hereof , i nc@Xamplg AL ipesthereallayicleys. Airefaread aucleanexpart Bhikitrs ve
amount of a r i cid ng i - i | ved or
| yophi | i sed 4r§r§mé'léi{fi§ ?3%’%?{%%’@ %ﬁ@go[‘%’%g{ﬁg r_gggqo%gE 5 The
present conpounds are suitable as pharmaceutical active ingredients
for l's, i articular for humans, in the freatnent of di seases
in whiCh ndpithesmedicament active Boreiants a7k RrAlRsAP NIRRT @XPORANTs e
of _.compoundsyigitosh i r LGald:
derivati ves, Islf(t) r%atﬂgé%%‘ﬁk@?@#%@?@%rs rgp%ﬂetﬁgo%ﬁkmtﬁgl%ﬁ i@@ﬁg? Ur es
t'hereof in adampEeiRNA) from thieecairapdeiad. iRvefefedanuaeeacenponrt inhibitors
are selected from the group callystatin, leptomycin B, ratjadone.
15
Further medicament active ingredients are preferably immunosuppres-
sants. Preferred immunosuppressants are selected from the group rapa-
mycin, CCI-779 (Wyeth), RADO01 (Novartis), AP23573 (Ariad Pharmaceu-
ticals).
20
~ The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-

ceutically usable derivatives, solvates and sterecisomers thereof,

fo
i

25 including mixtures thereof in all ratios,
and

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

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

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

solved or lyophilised form.



for the treatment of diseases in which the inhibition, regulation
and/or nmpdul ati on of HSP90 plays a role. 15 Preference is given to
the use ofYR&MWHIHMWAS of the formula | and phar ma- ceutlc%¢VgP%@ﬁHmé”
derivatives, solvates and stereoi sonmerssghereof, including mxtures
t hereof in aII ratios, for the preparation of a nmedicanent for the 20
treatnment of tunour diseases, for exanple fibrosarcoma, myxosarconsg,

| i posar conma, chondrosarcoma, osteogenic sarconma, chordoma, angi o-
sarconm, endot heliosarcoma, |ynphangi osarcoma, |ynphangi oendot heli o-
sarconmm, synovionma, nesotheliom, Ew ng' s tumour, |eiosarconma, rhab-
donyosar comaygel on carci noma, pancreatic cancer, breast cancer, ovar
25 ian cancer, prostate cancer, squanous cell carcinom, basal cel
carci- nomm, adenocarci nonma, syringocarcinom, sebaceous gl and

carci ngma, pagipreaent campouisarepsipiablany padenacwtﬁjaheam ingredients

cystadenocar ¢in bone ro ci nonma onchoge carci.nong,
renal cell i Jﬁﬁﬁ%a's '8&’@ ?'Nm%n%lu'&fh%é{ mﬁfﬂé)?dcseases in
chori ocar ci neiigh BISHYIqHBYs gr}breyonl c carcinom, WImMs tunour,
cervical cancer, testicular tunmour, lung carci- noma, small-cell |ung

carci nong, bladder carci nong, eplthelial carcinoma, glionmg,
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WO 2006/ 087077 PCT/ EP2006/ 000631 - 60 phoma, nultipl e nyel oma
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i Seases, wh ni I n- 5
sisting of h?ég?lépi%gqqégieoﬁmg epat i tv?glé 3}@% rﬁﬁof}é@?{eﬁ;p%ng ype %O

i nfluenza, maxdutdionagf H8RA0pIayssy rdier pes sinplex type | (HSV-1),
her pes i?]l nplex type Il (HSV-11), cattle plague, rhinovirus,
echow]' rotavirus, respiratory syn- cytial virus (RSV),

papi | | omavi r pfsfeRAREUEGiVerSo 1RY L RBRFAPYI S HRls &%Héfoﬂ?ﬂ)’lérl%d pharma-
ar bovi rus, huntavirus, "Coxsacki e virus, munps virus, neasles
ceutically usable derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the
2 treatment of tumour diseases, for example fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angio-
sarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangioendothelio-

sarcoma, synovioma, mesothelioma, Ewing’s tumour, lelosarcoma, rhab-

(r"'\

- domyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovar-
N ian cancer, prostate cancer, squamous cell carcinoma, basal cell carci-
noma, adenocarcinoma, syringocarcinoma, sebaceous gland carcinoma,
papiliary carcinoma, papillary adenocarcinomas, cystadenoccarcinomas,
bone marrow carcinoma, bronchogenic carcinoma, renal cell carcinoma,
30 hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonic
' carcinoma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, medu"oblastoma, craniopharyngioma, ependymoma,
35 pinealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,

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



10 virus, rubella virus, polio virus, human i munodeficiency virus
type | (\W)\fbdla)os?dw human i mmunodefici ency virus type Il )&“Pgﬁd()}ﬂbéﬁi
for i nmmune suppression in transplants; inflanmation-induce I seases,
such as rheunatoid arthritis, asthma, TRfftiple sclerosis, type 1

di abetes, 15 |upus erythematosus, psoriasis and inflammatory bowel
di sease; cystic fibrosis; diseases associated wi th angi ogenesis, such
as, for exa dj as.. i i " I : .aSl.S,
Fumour - angi dgsnbar SEIRRE by P R PR SRR R

i schaem a; pieddisyasef nerve 20 regeneration; fibrogenetic diseases,
such as, for exanple, sclerodernsg, ol ynyositis, system c |upus,
cirrhosi s ofVikhgisaapep, whereihg vig tﬁ’ﬁﬁi%‘f{” s selgciedirom e HEYRIGAs
and pul nonar ¥4 L Satii t Al Lbit,
- pars | cur st BPASatEpE SLRELRH: Bod Bholii dbe G Idh:

nmet ast ases amdticalle, adenefirsehsyiasaing ldhotypetl (HBYVE)  hempapsimplex type !

present invention. furthernore enconpasses the use.of the, com 30
bounds of 1 HETGTPE2A Plakaien IRV 5GRYENT.yOREUS PRSI S¥Mand
sol - vates thsneohud pﬂz%vpepawilﬁﬁﬁé\ﬁmsoga%yé\nft%?b%ﬁ%lyam‘nﬂrust, R@hi-

protection of° nornal cell's agai nst t OXI city cause y chenot her apy,
and for the nowats; arheirusf hdintaries sCoxsagkiecyirus) cormps virgs oneaales

(01600 aGR1eHOlA BB, Pold By B B P 1
Al zhei ner’ S-%HMI?@Q@/WMﬁnﬁ@ﬁb&é’ﬁ&@ﬁé@ﬁ@@@ﬂypeIﬁ?llvlﬂ)ainnventi on al so

felates to the use of the conpounds of the fornula | d/ or
physi ol ogi cdlor jnessepuEsressian istransplgsisy diflenmaterdiduced dineasrepa-

ot vous . sy<ti Aol 8o A, BRUTRE. Bl SERRGe Jind Mo fiBets
f urt heyg enbadpoeeiythefatosuse peoiasielada infdmhetolytbdiel diseasy, dybic com

pounds of the fornmula | and/or physiologically acceptable salts and
sol - vates tHEPEEt disgpsehasppEpidawith Angioggnasiai sustas. fPpexapty dia-
modul at i on, petic retinopathy, haemangioma, endometriosis, tumour angiogenesis;
infectious diseases; autoimmune diseases; ischaemia; promotion of nerve
regeneration; fibrogenetic diseases, such as, for example, scieroderma,
20 polymyositis, systemic lupus, cirrhosis of the liver, keloid formation, inter-

stitial nephritis and pulmonary fibrosis;

The compounds of the formula | can inhibit, in particular, the growth of

N
-

25 cancer, tumour cells and tumour metastases and are therefore suitable for

tumour therapy.

The present invention furthermore encompasses the use of the com-

30 pounds of the formula | and/or physiolagically acceptable salts and sol-
vates thereof for the preparation of 2 medicament for the protection of
normal cells against toxicity caused by chemotherapy, and for the treat-
ment of diseases in which incorrect protein folding or aggregation is a prin-
cipal causal factor, such as, for example, scrapie, Creutzfeldt-Jakob dis-

35
ease, Huntington's or Alzheimer's.



10 where the nodul at ed bi ol ogi cal HSP90 activity causes an imune
reaction in an individual, protein transport fromthe endopl asmatic
reti cul umwQ 2We@s70&t y from hypoxi c/ anoxi c stress, recoveb§T/EPuN$/000631
mal nutrition, recovery from heat stresgq .or conbinations thereof,
and/ or where the disorder is a type of 15 cancer, an infectious

di sease, a disorder associated with disrupted protein transport from
t he endopl asmatic reticulum a disorder associated with

i schaeni a/ r ed&€fineention slsogslatesnta ihengsea btheafompaunds afiibe tformula |

di sorder . as I, at wihth I schaem.a/reperfusion is con ence of
cardiac arre ?’?lcgolﬁ%?ﬂ%{’%F?@F%(gcc?p@lgﬁ%ﬁs &qtsrqlw?%ﬁ"eo{ﬁjﬁﬁﬁ'ﬁ? grepa-
heart oper at r@tfion 64 Ghadicamkrpfaiie B¥BaRENOERIISS ALY, ofah8@Rntral nervous
transplant, spinal cord trauma, head trauma, stroke, thromboenbolic

stroke,. haenBY$EEYIQ cardigrasculardiprases sk 68phR. hypot oni a,

hypogl ?caem’ a, status epilepticus, an epileptic fit, anxiety,

schi zophreni a, a neurodegenerative disorder, Al zheiner's disease, 25
Hunt i ngt on' slrdadecdber; emimpdimanphthe inatetiet akol refatssd B haLBe of theammat al
stress. In a further, enpodi t, the invention also relates to the
use of the cBRHD oﬁﬁﬁ&nﬁ [#aciepphypiglogicali seoppla Hlbgrrdeey
accept abl e sohfes tABELGE 9br thkaiBBaldiBhed’a %%Hiéa%rﬁffspﬁsﬂfg'o%oeplaﬁon,
medi car‘r8nt for the treatment of Ischaem a as a consequence 0

cardi atlarr ewheradhsroldulatad diadediagedSPea-adtivite ohasesaam ngiumeasahtiay t

operation, cardi opul.nonary bypass o ation, 3 rgan. transpl ant,
Dnal  cord' D4l RV HBEE Pl R oREh B s p B e e iedetov
aenor r hagi Cedf fi@ehypoRicBicic ¥Re9S NBEHer) RN AHIRutrilYROGLYGEE fréha.

status epil egéé cus, an epileptic fit, anxiety, schizophrenia, "a neuro

WO 2006/ 0870rgatrtngsspeo gempowsRDs theeofcayuifer whiekesthgi diserder js a type of

Sclerobhs ( ARGEEEn ikEGROREage ¥ SEBRFr fRbaresd R fsruBlel s
of HSP90 i nhirbmsmurs fron fheeerdopthdroaid reiRullan 2aniord & askbciated with

al | yl ami no- 17- denet hoxygel dana- nycin (17AAG) to HSP90 and _
conpetitive SRR/ EParhEIdLOr cambiyeatians thekaef, where the the disorder

associated with ischaemia/reperfusion is a consequence of cardiac arrest,
20 asystolia and delayed ventricular arrhythmia, heart operation, cardio-
pulmonary bypass operation, organ transplant, spinal cord trauma, head
trauma, stroke, thromboembolic stroke, haemorrhagic stroke, cerebral
vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epileptic fit,
C anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's disease,
= 25_ Huhtington's disease, amyotrophic lateral scierosis (ALS) or neonatal

siress.

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

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



in order to determne the inhibitory activity of the conpounds

accor di ngybQockidstdye i nvention (Carreras et al. 2003; Chiegiup2@s/ 088631
2002). In the specific case, a radioli d filter binding test is

used. The radio- ligand used here is tritTuml abel | ed
17-al | yl am nogel dananycin, [3H 17AAG This filter binding test
allows a targeted search for inhibitors 15 which interfere with the

ATP bi ndi ng & Sjé’reraﬁ@ 8kbAler2RiAReqREN Béﬁbs@qﬁfﬁrﬁ‘tl Q’@Qiléésec%ﬁﬂyo-
expressed, 95% purity H117AAG (17-al |l yl am nogel dananyci n,

[al | yl ami no- tmmﬂleﬂateaj@@{errdwsjiétm/or negnata &tlaaemz Bg/ nmol (I\/br avek,
Mr-1717); HEPES filter buffer (50 mM HEPES, pH 7.0, 5 nM MyCd 2, BSA
0.01%9 25 Multiscreen FB (1 pm filter plate (MIIlipore, MAFBNOB

50). "--. Metésidnellied $6r #R! nedistikoineint ©f HIP S0 inHibitess are firstly
irrigdied and coated with 0.1% of polyethylenimne. 30 The test is

carried out under the followi ng conditions: Reaction tenperature 22C |

Final concent1abMsid olesDRseRatoors b Bnbas bbasT S SBy &
HEPES HCl, phydinQ;1 mﬁm tHIHBR90 Gndldontyétitlve BSAbItDBRABIeof canpwy atikan
[ 3H] 17AAG 0.08 pM 5 At the end of the reaction, the supernatant in

the filter phardef delppvge 115‘9 inihEPTCREtNtY 19f e camgodpds agaerding to
mani £ 010! (MifLi36LaRM @2RAIALIPR. D6652Bhiodd bl 5p9bBY). and the filter

i s washed t
ln the specific case, a radioligand filter binding test is used. The radio-

(- ligand used here is tritium-fabelied 17-allylaminogeldanamycin,
[BH]17AAG. This filter binding test allows a targeted search for inhibitors
15 which interfere with the ATP binding site.

Material

20 Recombinant human HSP20a (E. coli expressed, 95% purity);
[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%)
Q\_ oe Multiscreen FB (1 um) filter plate (Millipore, MAFBNOB 50).

Method

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

of polyethylenimine.
30

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

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

Final concentrations:



10 The filter plates are then neasured in a beta counter (M crobeta,

Wallac) wth scintillator (Mcroscint 20, Packard). "% of control”
i s deter mMYREFPOEH T he "counts per minutes" val ues and tHeT/EP3§6/000631

val ue of a conpound is calculated theref@3om 15 Test results Table I
20 HSP90 i nhibition by conpounds of the forrmula |I Conpound of the
formula I 1C50 [nmol /1] 5-[2,4-Di hydroxy-5-(N-butyl - N net hyl -

1. 20E-07 25 sul | ) phenyl ] - 4-(2-chl or ophenyl ) -3

hydr oxy- 4H. 1, ,@E\fﬁ%}%ﬁyqﬁ g-.pfs A GCR W ) BsA

5-[2,4-D hydiewed-1. églﬁgg -N-met hyl - 1. 60E- 07

sul fanoyl ) phenyl | - 4-(2-chl orophenyl ) -3 hydroxy-4H1, 2,4-tri azol e
("A28") 30 5{3A1FAAGYAOBX¥YM5- (N-benzyl - N-net hyl - 1. 40E-07 sulfa
noyl ) phenyl]-4-(2-ch to rophenyl)-3 hydroxy-4H 1, 2,4-triazole
("A32") 5-[2,4-Dihydroxy-5-(Npropyl -N-nethyl- 8. 00E-08

sul f anoyl ) phenyl ] - 4- (2- et hyl phenyl )-3 35 hydroxy-4H1, 2, 4-triazol e
("A34") WO 2p@er&8A of tid A0 DU hatan®h the filter plate is removed by
5-12, 4- D hydr oxy-5-(N-i sopr o]?yl -N- 3. 90E-07 . ]

net hyl sul f anBYsiPhwdithe iq of @ ypergn manifold (Multiscreen Separation System,
phenyl ) - 3- hydy: = Aot L1 G A3") 5

5-12,4-D h.yd%@@?ﬁmr?hoepgl;téljl\ll-eﬁ\eg%sﬁfp-mg%oE- 07 sulfa moyl) phe
nyl]-45 g_?)- chiTherfifiehetaies ate thev mepsdiddlinZy Betardicaantdre(MicAB8ta, Wallac)
>-[2.4 hydWE’cRXs)é:inEfi[Iga'lc\clj-rp(R/I?cnjgglcin’I(\I_ZH,E ﬁ’g I'|<ard)1.' 80E-07

o

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

ICsp value of a compound is calculated therefrom.
15

Test results

Table |
20 HSPQ0 inhibition by compounds of the formula |

Compound of the formula | ICs0 [mol/l]
5-[2,4-Dihydroxy-5-(N-butyl-N-methyl- 1.20E-07
Q\” o5 su!faméyl)phenyl]—4—(2-chIorophenyl)—3-

hydroxy-4H-1 ,2,4—triazole ("A26"),
5-[2,4-Dihydroxy-5-(N-propyl-N-methyl- 1.60E-07
su]famoyl)phenyl]—4-(2-chIorophenyi)—S-

hydroxy-4H-1,2,4-triazole ("A28")

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

hydroxy-4H-1,2 4-triazole ("A34")

35




10 sul famoyl ) phenyl]-4-(3-fluorophenyl)-3- hydroxy-4H 1, 2,4-triazol e

("A39") dr oxy-5- ( N- propyl - N-net hyl - 1. 40E- 07
Sul oy ST 2 et nyl phenyl ) -3 Tyl oxy- 4+ 1, 2, ST A0S

("A40") 15 5-[2, 4- Di hydr oxy- 5- (N- pr opyl 84 net hyl - 1. 30E- 07
sul f anoyl ) phenyl ] - 4- (2-f 1 uorophenyl ) -3- hydroxy-4H 1, 2, 4-triazol e
("A43") 5-[4- (2 Fl uor ophenyl) 3- hydr OXy- 4H 5. 20E- 07

1,2, 4- triazuu- O-methyt=—Npropy amde
(" A46") Abaove aPthDe'rlfyd%M ?'W{S% P’ogy\ ’teure> a?le |n5| c %Qggeq}?l C. In the

followi ng 25 eecimdufsmoyimevgihti(@mwhloravor K- up” neans: i f necessary,

wat er is adde ) t f pecessary, to between 2 and
10, dependi|n %gﬁhpﬁe r@lalrd@‘%d g?ltggz% t he end product, the m xture

is extracted vvlth et hyl (’%Q(Sé'f)ate or d| ch or onet hane the phases are

d, t1 F"““' brover—sodiu te—and
' nggg?{gfed 5;%% %e %r‘rbéﬁggﬁfprg&burl ?F‘é{d oy chro- 36”3%%% on silicé
gel and/ or |bypulGaryst@hengld-{dchlo@phealliues| on silica gel; eluent:

et hyl acet dt e/ net.han 6/ 0B7077. PCT/ EP2006/ 000631 - 651
LC-MS condifti oﬁgdﬁgﬁy%fo’gz%’ tF'?Zeoéé/ﬁé‘éﬂgg Packard System having the

fol | ow ng fleat[aeBihydRRy-55MHTOoRy- r\eineﬂtyr- spray (posi figog-opde); scan:
100- 1000 nile nt at 5 volta 50 V; gas tenperature: 300C,
DAD: 22§ nm Sl’—‘{f?ﬂ'ﬂﬂﬂg’pgny[bfgﬁ?’ Forapheny %%e splitter used reduced the
flow rate flor theroddp4tot,2A-tiidzaw ("rie:) affer the DAD. Col um:
c:hr Orm' | t h [ada vent—| i f‘hr osolv—en Ha !

SnoodPROD-RP-18a. . 5046 10
Q' rom Mer ck Kégz\:j‘l'%i”@\rl@ﬁf‘gx{wﬂi@@'"Z\br.”ég’y&;; oi lII'FA) ~ T 1.40E-07 T
sulfamoyliphenyl]-4-(2-methylphenyl)-3-
hydroxy-4H-1,2,4-triazole ("A40")
15 5-[2,4-Dihydroxy-5-(N-propyl-N-methyl- 1.30E-07
sulfamoyl}phenyl]-4-(2-fluorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A43")
5-[4-(2-Fluorophenyl)-3-hydroxy-4H- 5.20E-07
1,2,4-triazol-5-yl]-2,4-dihydroxy-N-
20 methyi-N-propylbenzamide ("A46")

1 \/
C

Above and below, all temperatures are indicated in °C. In the following
(u o5 examples, “conventional work-up” means: if necessary, water is added, the
pH is adjusted, if necessary, to between 2 and 10, depending on the con-
stitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried
_ over sodium sulfate and evaporated, and the product is purified by chro-
30 matography on silica gel and/or by crystallisation. Rf values on silica gel;

eluent: ethyl acetate/methanal 9:1.

35

1574



Cr Sol vent B: ACN (0.008% of TFA) 15 Gradient: 20% of B-+100% of B:

Omnto %vc%d&lﬂsm 0%of B: 2.8 mn to 3.3 mn 100% of B-*%%Pﬁé@“&%‘a

B:3.3mn t The retention times Rf or Rt [m n] Enk
MVindicated in the fol- | owi ng exanpl e$dare the nmeasurenment results
of the LC-MS neasure- nents. 25 Exanple 1 Preparation of

5-(2, 4-di hydroxy-5-p hen ethyl phenyl) 4-(2-fl uorophenyl) - 3-

hydr oxy-4H 1 ria "): .1 A solution of 15 g of
5- br ono- 2, 4- &%n@lﬁ é&h%%c aci d, 14 4 m of iodonethane and 62.9 g
of caesium car bonate in 100 M of N, N-dinethyl- formam de (DVF) is

heat ed under HFef |03 skfies k@vh@ﬂﬂ%ckiﬂ’@esystéhvhéwh% tisd BolRvin P fdaRdrelsOion
conventi onal work- uggﬁg|V|n 16, 7 of 5-brono 4- di met hoxy- benzoic
acid ("1") V\EPQ@@GP r@ﬁpfa:ycfppﬁlﬁze%sv@@b@sqn 1651908 nplenfragmesatagiors g

of "1"sand 2,4 s{é}nﬁg reogpbkt'go[?)ib QQPWane is stirred at

room t enper atur our o ° Remova he solvent gives 5 4.3 g
of 5-brono-2, 4-di rret hoxybenzoyl chloride ("2"), Rf 1.610; MW 280.5.
- The product Flow eadet 24 mi/otiouthd splitteeruspdrietiuced trenflovt r8teos thauMSio

of 3.8 g of 2% in 25 i chl oronet hane is added drop- wise with
i ce-cooli ng P%samgm'ﬂté?tg‘?ﬁ%?%@'m m of 2-fluoroaniline and 10 1.13
m of pyrl dl 08lurin 28hm8ffth gelumopetmare. saAg% the m xture is
stirregg at roomtenperature for 5 hours. Conventional work-up and

crystalli satS@Went: iChraselv gepity fanoMegtk K&aA 5 g of
5- br ono- N(ngfvgﬂfgpp@atd 0¥% Ofdth)t hoxy- benzam de ("3"), Rf 2.217,

@/V 355. 2.
Solvent B: ACN (0.008% of TFA)

15 Gradient;
20% of B — 100% of B: 0 min to 2.8 min
100% of B: 2.8 min to 3.3 min
100% of B — 20% of B: 3.3 min to 4 min
20
The retention times 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.

Example 1

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

30
1.1 A solution of 15 g of 5-bromo-2 4-dihydroxybenzoic acid, 14.4 ml of
iodomethane and 62.9 g of caesium carbonate in 100 ml of N,N-dimethyl-
formamide (DMF) is heated under reflux for 16 hours. The mixture is sub-
35 jected to conventional work-up, g[vmg 16.7 g of 5-bromo-2 4-dimethoxy-

benzoic acid ("1").



15 1.4 2.9 g of PCI5 are added under a nitrogen atnosphere to a

sol uti Onﬁ@%?““ﬁ@?’i“ﬁ fo'r' 3 in 60 mM of toluene, and the E&f‘f@ﬂfﬂﬁ@b‘ﬁ’ﬁ-”

heated u hours. The solvent is renove € residue
is dissolved in 100 nl of THF, 20 and-®ke solution is added dropw se
at 00 to 138 m of a 1 Mhydrazine solu- tion in THE The m xture is
stirred for a further 16 hours, subjected to con- ventional work-up
and crystallised fromisopropanol, giving 3.6 g of N-(2-

fl uorophenyl) - 3- br ono- 4, 6- di net hoxybenzam de hydrazone ("4"), Kf

-0.952;  MN 369. a Z8ixtdédob4 Pof N"and"Zddo dps ofIOMP iR 4D &l &f Bforyl ehloride

1,1 -carbonyl di i mdazole ("5") are added to a solution of 35 3.6 ¢
of "4" in 309stifredmat TeN tanweraturefortif kours. Bemavaliof the solventidiers 16

s W0 2006/ O30 BER BB BB BRI ERRIRS (25 R{ R B

cool ed, and THepridet R iBastel W@I@@I’[&Uﬂﬁemf)umﬁc@tlmnng 700 g of
5-(2, 4- di et hoxy- 5- bronophenyl ) -4-(2-fl uorophenyl ) - 3- hydr oxy-
4H 1, 2,4-triazole ("6"), Rf 1.413; MWNVW395.2. 5 1.6 600 ng of "6",

178. 4 I f I 4
of pal | adi unt F1) SouTeR G SRR P pySreh '#'5??'.‘&“5“8@%@@@%%@%%. ne
and 4 m of wisetvth iceidomling ¢o arsohdtince! . Brhacmlaofﬂ}ﬂnd)roandine arftk

t di ated f 30, i 17 th
i 1] e o b2 caketmye e noatisor kDA e 0 e ifita s slized

further tw cf.ode) ﬂéﬁrﬁ‘tﬁaréﬁ;re?&d@ﬁoh% @?ﬁw@hﬁéh‘él%or‘%ﬁ&ﬁnd %r;%%élﬁ@éﬂcﬂﬁ a
gunber of tinmes wt organi ¢ phase is dried
vapor at ed. i isempgascl giveridix g etidSxiram@PN-(2-fluorophenyl)- 2 4 dlmethoxy—
benzamide ("3"), R¢2.217; MW 355.2.
15
1.4 2.9 g of PCls are added under a nitrogen atmosphere to a solution of
4.5 g of "3" in 60 ml of toluene, and the mixture is heated under reflux for 3
hours. The solvent is removed, the residue is dissolved in 100 ml of THF,
20 and the solution is added dropwise at 0° to 138 ml of a 1M hydrazine solu-
tion in THF. The mixture is stirred for a further 16 hours, subjected to con-
ventional work-up and crystallised from isopropanol, giving 3.6 g of N-(2-
fluorophenyl)-3-bromo-4,6-dimethoxybenzamide hydrazone ("4"), Rr 0.952;

MW 369.2

Iz

30 \ F ("411) .

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

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



chr omat ogr aphy, giving 140 ng of "7", Rf 1.765; MAN418.4, and 40 ny
of 15 "8". O F ONNOH z~~JI 20 H\ // [/ ONN -NN25 "7, 8..
1.7 140 nWyDF006/98707% hydr ogenat ed under standard condi t i RGIKER2Q06/ @01
of 30 THE in the presence of 0.14 g ofgPt./C (5% . The catalyst is
subsequent |y separated off and subjected to conventional work-up,
giving 140 ng of "9", Rf 1.920, MW 420.5. 35 WD 2006/ 087077

PCT/ EP2006/ 000631 -68- F OHCINN / 5 -O 10 1.8 158.5 | of boron
tribroni de apeileddedvith MTR)ethes, epaled, mncb#hecﬁrystalﬁoar@eaﬂara@d ofh gving

For a furt hot Changst 22 AMmEbk S bhaerb ion® e EBRR arRE gy ©
separat ed of ﬂH—&Q@-triHZdi@(;iﬁd),langman 85 ¢i a RP chromat ogr a- }5
phy, giving 74 ng of "AI", Rf 1.537; MN392.4, and 27 ng of "A2", Rf

1.884; .MN'398.4 F OHF OH ON'~N C-N'~N 20 --N

"5
1.6 600 mg of "6", 178.4 pl of styrene (stabilised), 430.2 ul of triethyl-
amine, 14.1 mg of palladium(ll) acetate (47% Pd), 19.17 mg of tri-o-tolyl-
phosphine 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 more
10 catalyst is added, and the mixture is irradiated a further twice. Toluene is
C — added to the mixture, which is extracted a number of times with water. The
organic phase is dried and evaporated. The residue is purified via RP
chromatography, giving 140 mg of "7", Rf 1.765; MW 418.4, and 40 mg of
15 ll8ll-
20 Yy \
\ - e
O OH
O N_-OH 7/
T S
~~ 25 e

IITII |r81l

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

30 THF in the presence of 0.14 g of Pt/C (5%). The catalyst is subsequently
separated off and subjected to conventional work-up, giving 140 mg of "9",
Rt 1.920, MW 420.5.
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N OH: OH HO HO 25 "Al" "AT Anal ogous treatnent of

5- (2, 4- diygbaiR¥r927 br onophenyl ) - 4- (2- f | uor o- _ PCT/EP2006/000631
phenyl) - 3-hydroxy-4H 1, 2,4-triazole (" 6"3 with BBr3 gives the
conmpound 30 - 68 -

5- (2, 4-di hydr oxy- 5- bronophenyl ) - 4- (2-f | uor ophenyl ) - 3- hydroxy-4H1, 2, 4
- triazole ("A21"). 35 WO 2006/087077 PCT/ EP2006/ 000631 -69- Exanple
2 Preparation of =

5-[2, 4-di hydr oxy-5- ( pi peri dine-= -suIQ%nyI )phenyl ]-4-(2- 5

chl or ophenyl ) - 3- hydr oxy- 4H ,2,\ -tri/\%ole ("A3"): 2.1 20 m of
thionyl chloride are added Y.Q_ f 2N4- di net hoxybenzoic acid, and
the mxture is stirpediat room tenpe Al ure for 10 hours. The thionyl
10 quently separ at

45 g of 2, 4-di nmet hoxybenzoyl
chloride ("10"), % .CE 2 A solution of 3.0 g of "10"
in 20 m of dlchloronethane is meded drop- 15 wise with ice-cooling
to a solution of 1.57 m of 2¢fhloroaniline and 1.22 m of pyridine
in 20 m of dichloronethane, and the mxture is stirred at room
tenperature for 16 hours. Conventional work-up and crystallisation
from isopropanol gives 2.4 g of

2, 4- di1et hoxy8N- (138ch osfdpdren\tih loemzamrd @dded (g8t 1109 to ReoRitib25f MV

soLuti on of 4208mgggof 167 3] of B larorapieaey aRg tha AR PRT 8 o
(Reat ed_ under b ldbtoc ofiredoPaine T A8l Wb fof iSRS ot dretieesiudue

irs dissol veJ e solution s a dr opwi se
at 00 to 90 vdntsbr@semnaljﬂh‘ aff| aed treotadidwnisi purifidd. vidiRP ohrdnoatiegrs

stir rEd for & US4 1g APHA S E?i}dl SYPIGH §92.4 and 27 mg of "A2", Ry
1.884; MW 308.4

P oH F OH
20 Q\N)j’“ @ kN

j
N =N

\ ,/°H OH
HO HO
C. - 25
!lA1ll IIA2!I
Analogous treatment of 5-(2,4-dimethoxy-5-bromophenyl)-4-(2-fluoro-
phenyl}-3-hydroxy-4H-1,2 4-triazole ("6") with BBr; gives the compound
30

5-(2,4-dihydroxy-5-bromophenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-
triazole ("A21").
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to conventional work-up, giving 2.5 g of

N- (2-chl or.ophen I7)-2,4-di met hoxy- benzam de hydrazone (" 12"%, Rf

0. 945; g{oﬂs 9%’ 2.4 1.67 g of "5" are added to a sol REVBFR08§/0096H
g of "12" in 400 m of THF, and the m-¥Qure is stirred for a further
16 hours. Conventional work- up gives 1.62 ng of

5- (2, 4-di met hoxyphenyl ) - 4-(2-chl or ophenyl )-3 3

hydr oxy- 4H 1i é,4-t£i gzol e ("13"), Rf 1.2643; MN332.8. 5 WO

2006/ 087077 6/ 000631 -70 2.5 A solution of 1.3 g of "13"
and 532.6 | of chlorosulfonic acid in 5 m of dichloronethane is
stirred at roomtenperature for 16 hours. Purification by

chr onat ogr apRyegaration bf $-@, 6HiHydddoxy-RlpipafidineMAs dlién\B)phang!]@5(2rg of

"15" 5 O OH NHN N 10 N-Nel- S PO HOG -0-0 15
"14" " 35" 2.Bﬁﬂf??ﬁ%w#)ggé‘ﬁ/d@y'%"yﬁz-yfﬁa,m'?dpfﬁg')bf thi onyl chlori de

and 245 pd of DM is stirred for 8 hours. The thionyl chloride is
separated off, the residue is 20 taken up in dichloronethane, and
the mxture #§ sdbjretekittiany! colevidatere mddedwntkg ab2 dgiimiatigoxybengoif
"15", Rf 1.819: A Lxture,of 15 of " 15" 5.64 |
of "ol peri di nEcHnd Bag itetgfe fvirted st o8 ipoctng ol 1o birs T om

t enper at ure frisnyl@hheidesis dRitillelicFRtdIgBngiiy 88ddB8ndthe Rluene is subse-
5-12, 416“ met hoxy- 5- (pi peri di ne-1-sul fonylé phenyl ] -4-(2-chl orophenyl) -
3- hydr oxy- 48Hanty senarplesopid qivingd.45 grofLZ, 4smethnxyenzoyl chloride

( — ("10"), Rf 1.235; MW 201.6.

2.2 A solution of 3.0 g of "10" in 20 ml of dichloromethane is added drop-
15 wise with ice-cooling to a solution of 1.57 mi of 2-chloroaniline and 1.22 ml
of pyridine in 20 m! of dichloromethane, and the mixture is stirred at room
temperature for 16 hours. Conventional work-up and crystallisation from
isopropanal gives 2.4 g of 2,4-dimethoxy-N-(2-chlorophenyl)benzamide
20 ("11"), Re2.162; MW 292.7.
2.3 1.88 g of PCls are added under a nitrogen atmosphere to a solution
of 2.4 g of "11" in 50 ml of toluene, and the mixture is heated under reflux
( -~ for 3 hours. The solvent is removed, the residue is dissolved in 60 ml of
-~ 29 THF, and the solution is added dropwise at 0° to 90 ml of a 1M hydrazine
~ solution in THF. The mixture is stirred for a further 16 hours and subjected
to conventional work-up, giving 2.5 g of N-(Z—chlorophenyi)-Z,4¥dimethoxy-
benzamide hydrazone ("12"), R 0.945; MW 308.7.
30 .
2.4 1.67 g of "5" are added to a solution of 2.5 g of "12" in 400 ml of
THF, and the mixture is stirred for a further 16 hours. Conventional work-
up gives 1.62 mg of 5-(2,4-dimethoxyphenyl)-4-(2-chlorophenyi)-3-

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



30 CNO NOHO\ Il 16.. N 35 O WD 2006/087077 PCT/ EP2006/ 000631
-71 2.8 36 26b6losf7boron tribrom de are added at 00 to acselrudosomedf
160 ng of "16" in 4 m of dichloronet e, and the mxture is
stirred at roomtem perature for a further 16 hours. Methanol is
added at 00, the mxture is 5 stirred for a further 1 hour, and the
product is separated off, giving 61 ng of "A3", Rf 1.695; MWN451.09.
Exanple 3 10 3. 1aApaltR@asrst ¥ gt&"ﬁéaﬁ%eéaégpl HEARbISRIBhIc e iV
N-et hyl - N-met hyl - am ne gi ve$ the conpound

5-[ 2, 4- di netdiaighlbrqretbiahglis Bkimed lay Feamftamperature for 16 hours. Purification

nmoyi ) phenyl ] - 4-( 2- chl or ophenyl ) = 3- hyds oxy=4 2. 4-tripzole (v17")

v 157 Wi daE gt AR ENeRd 3 bt PAYR? ity Ml 4108 e s o ke,
Anal ogousl y tyg"Exanple 2.8, "17" gives the conpound 5-[2,4-di- hyd
roxy- 5% (N-et hyl - N-net hyl sul f anoyl ) phenyl ] -4-.(2-chl or ophenyl ) - 3-
hydroxy-4H1,2,4-triazole ("A4"), Rf 1.524; MN425.9. The follow ng
conpounds are obtai ned anab[)gousl y 30

5-[ 2, 4- di met hoxy- 5- ( N, Ak d & h@rsul f anoy| )pheiyI [OH- ( 2- chi or opheny! ) -
3- hydroxy-4H1, 2, 4-t % e ("l18"), Rf A 0: 467.9
N \‘N N \If\l

10 o —N —N
O O ?
N / S /
= /S O /8 0
(. HO cl
— —0
15 "14" II15|F

2.6 A mixture of 1.3 g of "14", 20 mi of thiony! chloride and 245 pl of DMF

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

20 taken up in dichloromethane, and the mixture is subjected to conventional
work-up, giving 0.7 g of "15", R 1.819; MW 431 4.
7 2.7 A mixture of 150 mg of "15", 35.64 pl of piperidine and 80.7 i of pyri-
(:, -~ 25 dine is stirred at room temperature for 18 hours. Purification gives 160 mg
of 5-[2,4-dimethoxy-5-(piperidine-1-sulfonyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2,4-triazole ("16"), Rs 1.386; MW 480
30

O
Oiedee g7
N—g=

: OH
N\( "16"
0 N |
N
N

—
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and fromthis 35

5-[2, 4-di NI\I-dlethylsulfarmyl)phenyl] 4- (2-chl or ophen
3- hydroxywlfgé‘%éésff”%rl azole ("A5"), Rf 1.604; MN439.9; V"E Hserbocks

2006/ 087077 PCT/ EP2006/ 000631 -72 ~71-
5-[ 2, 4- di met hoxy-5- (N phenyl sul f anoyl ) phenyl ] - 4- (2- chl or ophenyl ) - 3-
hydroxy-4H1, 2, 4-triazole ("19"), Rf 1.307; MN 488 and fromthis 5

oy L T B RSB LB

5-[2, 4-di net b

chl[ or ophleg§I @g@y%ﬁﬁﬁﬁ%ﬁg@ﬁﬁ%o e ?—é%bbﬁ?&\é&%gﬁggé ﬁWﬁS&p

and from t hi perafupe fordd fiyther 16 hours. Methanol is added at 0°, the mixture is
-5-(4- |pi ine- | f h

henyl b 3- hydlBRD-GE P TSRS, { pPLL G ok I SIE T —

conpound 5- [ 3f 4A81 IR.dr.@95- vy dshproomonet hyl pi per azi ne- 1-sul fonyl ) -

phenyl ] -4-(2-chl orophenyl)-3-hydroxy-4H1,2,4-triazole ("A24") is
obt ai ned anal ogously. 20 Exanple 4 Preparation of

5-(2, 4-di hyd | ) - 4- (2-et hyl phenyl) - 3- hydr oxy- 4H
1,2,4-triazo : 25 4.1 Anal ogously to Exanple 2.2, reaction of
"10" with 2-et hyI aniline gives the corrpound
2, 4-di thox &1 hl or ophenyl ) benzam de ("21" 989; MW
286, 3. RIS KL AShR 2 Torection oF gt weh ettoohbowty-
CZE_ Rf 1 Zéﬂvlne We%qge%ompound 5-{2,4-dimethoxy-5-(N-ethyl-N-methylsulfa-
- moylphenyl]-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("17"), Rs
1.237, MW 454
15
O
N0 Cl
y S
N OH
20 O \ | H17I1
-~ N”N
O_.

(' Y 3.2 Analogously to Example 2.8, "17" gives the compound 5-[2 4-di-
hydroxy-5-(N-ethyl-N-methylsulfamoyl)phenylj-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2,4-triazole ("A4"), R 1.524; MW 425.9.

0 The following compounds are obtained analogously
5-[2,4-dimethoxy-5-(N, N-diethylsulfamoyl)phenyl]-4-(2-chlorophenyl)-
3-hydroxy-4H-1,2 4-triazole ("18"), R¢ 1.359; MW 467.9
and from this
35 5-[2,4-dihydroxy-5-(N,N-diethylsulfamoyhphenytl]-4-(2- chlorophenyl)-
3-hydroxy-4H-1,2,4-triazole {("AB"), R¢ 1.604; MW 439, 9



35 WD 2006/ 087077 PCT/ EP2006/ 000631 -73- NN INN H"22" 5 0O/ O
4.3 Anal Exanple 2.4, "22" gives the corrpound 0
nmet hoxypﬁgﬁgﬁ@liy&z et hyl phenyl) 3- hydroxy 4H 1, 2, 4-tri aggﬁgﬁﬁggﬁﬁ)ﬂ
Rf 1.401; MW 326.4 and this gives 5-(2/4:
i hydr oxyphenyl ) - 4- ( 2- et hyl phenyl ) - 3- hyd roxy-4H— 1,2, 4-triazole 15
("A8"), Rf 1.442; MN 298. 3. Anal ogous treatnent of
5-(2, 4- di et hoxyphenyl ) - 4- ( 2- chl or ophenyl ) - 3-
hydroxy 4H 1, 2,4-triazole with BBr3 gives the conpound

(2 4 d| hydr oxy@lt@4ydu)ne4hc(x&-@40Nqﬂmiymmﬁa)ncﬂfl)bﬁdnyﬂ]% (2FtHlodphenyl)-azol

e e ion o

S (2,4~ i hydVEHEY "Eﬁ ool PRy 47 300 %y - ars

1,2,4-tri azoé Er k?i 5.1 A solution of 10 g of 2,4-di hydroxybenzoic
aci d 25 n enzyl chlo- 30 ride, 30 m of DW and 30 g of

pot assi um car bor&{&m-dahysdrioxyéel(f\aphé@ylfsuln‘arﬂoyl@izhemyl]ﬁm&-nhbon'wImriyé)—?;-

2. 4" benzyl Y BRRBSG 2. F¥rofe (BETE R HIRNRTABORE: cof using 400 m

of 1 NNaOH in 400 m of dioxane gives, after conventional work-up,
20.2 g of 2, 4-dibenzyl oxybenzoic acid .35 ("25"), mp. 118-120. WO
2006/ 087077 PCT/ &2 608metond15-(4- Metbyibi[ﬁIfamheo’f-sulmmﬁ)Plheouﬂ]er%e and

2 dropgp of DM A2 AIFSN Roria¥-2D 4-triazole (20", Ry 0.523: MW 495

o and from this

( - 5-[2,4-dihydroxy~5—(4~methylpiperazine—1-sulfonyl)phenyf]—4~(2-chIoro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A7"), Ry 1.050; MWV 467.
15
The compound 5-[2,4-dihydroxy-5-{3-bromomethylpiperazine-1-sulfonyl)-
pheny[]-4-(2-ch|orbphenyl)-3~hydroxy—4H—1 2, 4-triazole ("A24") is obtained
analogously.
20
Example 4
Preparation of 5-(2,4-dihydroxyphenyl)-4-(2-ethylphenyl)-3-hydroxy-4H-
s 1,2,4-triazole ("A8"):
(_ - 25
4.1 Analogously to Example 2.2, reaction of "10" with 2-ethylaniline gives
the compound 2,4-dimethoxy-N-(2-chlorophenyl)benzamide ("21"), Ry
1.989; MW 286.3.
30

4.2 Analogously to Example 2.3, "21" gives the compound "22", R 1.210;
MW 300.4
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"25", and the mxture is stirred at 700 for 2 hours. The thionyl
chloride i , dichloronethane is added, and this_is als
renoved, Ié?(\)/lziog%g%?gﬁ g of 2, 4-dibenzyl oxybenzoyl chl orl"a@"fﬂ’fg""jﬂ.ﬁ‘
5.3 Asolution of 1 g of "26" in 7 m of7/34 chl oronet hane i s added
with ice- cooling to a solution of 296.35 1 of 3-chloroaniline and
251.6 | of pyridine in 7 m of dichloronmethane. The m xture is
stirred at room terrperatur?_, I)]or 10 5 hours, volatiles are distilled
of f, the residue is subjected™~.o conveptjonal work-up and distilled
again, giving 1.1 g of N (3-chlproph¢ 2, 4-di - benzyl oxybenzam de
("27"). 15 5.4 Anal ogously.to z reaction of 1.1 g of "27"
with hydrazine gives 1.d4 GO N

N- ( 3- chl or ophenyl) - 2, 4- di benzy! oxybe
1.839; 5MW 458.9. 2075 AR Z

g of "28" with "5" gives 350 rr]g of

5-(2, 4- di benzyl oxyphenyl ) - 4- (3-chl or ophenyl ) - 3- hydr oxy- 4H
1,2,4-triazole ("29"), Rf 2.206; MN484.9. 5.6 350 ng of "29" is
hydrogenat ed under standard conditions (16 hours 25 at 2 bar) in 5 g
of THE in th rw / 39 d.+ < . on
active car boﬁ)? T elc t%f%g% @x%thebggqu%e%tq%é’ésg%a?%rpg%ér(@ Pgtgh%dl'

subj ecgd t onedhoxyphenygl4-dekvwigheryiv3-hgdib-41g- 102, 4-tA920le RI23L), 3§3,

MN  304. 7. 38 1a I Preparati on of

5-(2, 4-di hyd c‘f@ij?’?ﬁ'ﬂ-(4- et hyl phenyl ) - 3- hydr oxy- 4H 35
2, 4-tri azohfd thidkfvds WO 2006/ 087077 PCT/ EP2006/ 000631 -75 6.1
nal ogously to Exanple 5.3, 1 g of "26" and 354 | of 4-ethylaniline

give 1.5 g ob-(R4-dinwdropyphenyl)-¥i-(2-ethgipbenyli3sydrony-dii- 12 4-tr3doje 5
6. 2 Anal ogousd . | reaction of 1.5 g of "30" with

hydr azkge gﬁe\éés)t %fgx‘gi%fﬁ}@?%}& hyl phenyl ) - 2, 4- di benzyl oxybenzam de
hydrazone "31", Rf 1.982; MN 452.5.

nzam de hy zone ("28"), Kf
Exanple 2.4, reaction of 1.14

Analogous treatment of 5-(2,4-dimethoxyphenyl)-4-(2-chlorophenyl)-3-

hydroxy-4H-1,2,4-triazole with BBr; gives the compound

5-(2,4-dihydroxyphenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1,2,4-triazole
20 ("A22").

Example §

(__H_ 25 Preparation of 5-(2,4-dihydroxyphenyl)-4-(3-chlorophenyl)-3-hydroxy-4H-
1,2 ,4-triazole ("A9"):

2.1 A solution of 10 g of 2,4-dihydroxybenzoic acid, 25 ml of benzyl chlo-
30 ride, 30 ml of DMF and 30 g of potassium carbonate is stirred at 90° for 2
days. The mixture is diluted with ice-water, and the phases are separated,
giving benzyl 2,4-dibenzyloxybenzoate ("24").
Ester hydrolysis thereof using 400 ml of 1 N NaOH in 400 ml of dioxane
gives, after conventional work-up, 20.2 g of 2,4-dibenzyloxybenzoic acid

35 ("25"), m.p. 118-120°.



6.3 Anal ogously to Exanple 2.4, reaction of 1.5 g of "31" with "5"

gi ves  1Qy886yei7dY PCT/EP2006/00063 1
5-(2, 4-di benzyl oxyphenyl ) - 4- (4- et hyl phe_}zfyl ) - 3- hydroxy-4H1, 2, 4-
triazole ("32"), Rf 2.254; MWN478.5. 6.4 Anal ogously to Exanple 5.6,
"32" gives the conmpound "A10", Rf .15 1.505; MW 298.3. Exanple 7 20
Preparation of

5-(2,4-dih A (20t | - 3- -
L5 4 r avol 2. (TP erbb i ReE BRE DiqrbpR ol e dluer o 42 9 of o
t he conpound®5" 2and\ti(e8metthnd ishredingld) atZ 4 -fdir B dvoziys. obhebibizrghcheride3ds” ) |

2006/ 087077 1PEN S eEHIARTIITANS FeddedANtiE At f e TheMiBtpound
5-(2, 4-di bewyByyp@qrmb@n§,|& byl ideenda (ﬂ@ﬁhbydr oxy-4H 1,2,4-triazo
Rf 2.247, MN 4 8.% an

le ("85"), d hydrogenation thereof gives
compound "All", Rf 1.473; MN298.3. Exanple 8 10 Preparation of

220l o- 3+ thi of S “RESorglTyt 8 oet REE AR M Woubnnge'd Isadmestyinive
i s added to @dlhytitdLsdlfitidn B8f 296.35 ul of 3-chloroaniline and 251.6 ul of pyridine
in 7 mi of dichloromethane. The mixture is stirred at room temperature for
10 S hours, volatiles are distilled off, the residue is subjected to conventional

(.ﬂ work-up and distilled again, giving 1.1 g of N-(3-chlorophenyl)-2,4-di-

benzyloxybenzamide ("27").

15 54 Analo'gously to Example 2.3, reaction of 1.1 g of "27" with hydrazine
gives 1.14 g of N-(3-chlorophenyl)-2,4-dibenzyloxybenzamide hydrazone
("28"), Ry 1.839; MW 458.9.

20 9.5 Analogously to Example 2.4, reaction of 1.14 g of "28" with "5" gives
350 mg of 5-(2,4-dibenzyloxyphenyl}-4-(3-chlorophenyl)-3-hydroxy-4 /-

1,2,4-triazole ("29"), R 2.206; MW 484.9.

Cr 5.6 350 mg of "29" is hydrogenated under standard conditions (16 hours
- 25 at 2 bar) in 5 g of THF in the presence of 0.2 g of Pd/C (3% of Pd + 0.3%
of Cu on active carbon). The catalyst is subsequently separated off and
subjected to conventional work-up, giving 160 mg of "A9", R 1.383, MW
304.7.
30
Example 6

A
Preparation of 5-(2,4-dihydroxyphenyl)-4-(4-ethylphenyl)-3-hydroxy-4 H-

35 1,2,4-triazole ("A10"):



15 of 2, 4-di hydroxybenzhydrazide, 1 m of DW and 30 ml of ethanol,
and the mxture is heated under reflux for 3 hours. The deposited
crystals AYR2008U At ed of f, washed with ethanol and dri BEI/EBZOPp/A631
1.5 g of 1-(2,4-di- - 75 -

hydr oxybenzoyl ) - 4- (2-f | uor ophenyl )t hi osem car bazide ("36") 20 OF H
NNH.36" HOOH 3 25 8.2 A mxture of 350 ng of "36" and 4 m of 2
N NaOH is stirred at 1000 for 16 hours. The mxture is acidified at

][ oomht errper atut e ARFagoRsydMEXampiRISsl,ilrg 628" ansbdb4 gh@fe‘i-@th?iEm a
3
her S hoh S0Pt T TSR 0

5-(2, 4- di hydr oxyphenyl) - 4- (4 benzoyl am no- phenyl )-3- 35
hydroxy-4H1,2,4-triazole ("Al3"): W) 20061087077 PCT/ EP2006/ 000631
-77 9. % Anal @g%ug”wa PEOUYSlY Eéa@lp? 2% &Ra%tem o 1.2.9701y 361 withdrydrpzine

3.26 g of r
N-(4-nit roph nWﬁs)P@’B bﬁ%%i‘”@ﬂ %’ -%fégféllbe(@g,l?xype%za@ ﬂeRﬁ’a aozé)gl?sl y
to Exanpl e 231", Fedcd®8zrdf 4528. of "37" with hydrazine gives 4.5 g

of the compound N-(4-nitrophenyl)-2, 4-di met hoxybenzam de hydrazone
("38"). 10 9.3 Analogously to Exanple 2.4, reaction of 1.1 g of "38"

with 0.68 g ef3 lfha! MRy tHBxaRpR 2.4, reaction of1 5)9 of "31" with "5" gives
5-(2, 41§| met hoxyphen 92 &B nit ropheny

4H 1, 2, 4-t ri 828Ireg ©of 39(2)4-di nzybxsmempg)-@r(zl ﬂ@yiphenwyaﬂwgmm@’d-mﬁder
st andar d congh L0 sb® 585 Ly 478 5.

6.4 Analogously to Example 5.6, "32" gives the compound "A10", R¢
15 1.505; MW 298.3.
Example 7
20 Preparation of 5-(2,4-dihydroxyphenyl)-4-(3-ethylphenyl)-3-hydroxy-4H-
1,2,4-triazole ("A11"):
A reaction analogously to Example 6 gives the compounds
Q = 25 H M Ll n
N-(3-ethylphenyl)-2,4-dibenzyloxybenzamide ("33"),
from this
compound "34"
30 HN

N ©/\ ©) 34",

from this



THE in the presence of 0.39 g of 5% Pd/ C (56% of H2O noi st; on active
carbon) . WHe,fsalsdlsyst is subsequently separated of f andpégmpg(%@g%gp
con- ventional vvork up, gl ving 220 ng 0;

5(24d|nethoxy B‘%f) -(4-am no 20 6 -

phenyl ) - 3- hydro 2,4-triazole ("40"). 9.5 25.8 | of pyridine
and, wth cooli ng, 33.4 | of benzoyl chloride are added to a
solution of 90 ng of "40" in | m of dichloronmethane. The m x- ture
is stirred at roomtenperature for 16 hours. Conventional work-up 25
gi ves 53 ngy faﬁm&h'(szthe-cnﬁmmmn:kyphenyl ) - 4- (4 benzoyl am no- phenyl ) - 3-

Lmoval of tHE- A UbBEATa b ey G Rudioh GBI R 4T 8 my
of "Al 3". A(g%q RUS W7t mvixergse 9.5, reactlon of 81 mg of "40" with
34.2 |50f g acetyl chl oride gives 44

5- (2, 4-di rretm yiregghatian {herpakaiyes compourrrt?:l "A11", Re 1.473; MW 298.3.
acetyl am nophenyl ) - 3- hydroxy-4H1, 2, 4-triazole ("42"), and ether
cl eavage 35 thereof gives the corrpound WO 2006/ 087077

PCT/ EP2006/ (@R&dable 878 5-(2,4-d ihyd roxyp henyl)-4-(4-p

henyl acet yl am i nophenyl ) - 3- hydroxy-4H 1,2,4-triazole ("Al4"). 5
Et her cl eavage of

i (22 ol ggf)ﬁ'r%é{a@gﬂ{b ?@%Q‘-‘q'ﬁ{é&@g%@%}ﬁ}&)?-ﬁz%%rré)ﬁ‘}%’én‘{)&4H-1,2,4-tri-

5-.2, 4- di hy ditey3hmii (DA 12"(:4-
nltrophenyl) 3- hydroxy 4H 1,2, 4-triazole ("A23"). Exanple 10 10
reparation of

-(2,4-dih _ >
T SZut e D YRRSH| o 2abore R PRBER S SRR BB oure of f .
Zi8(22h| W%?Ef?{&é;%lﬁ?‘??@@@df%l(@ i bf DoAF angl%o:@;b?ﬂemgaol winidatheof
di chIOor omet HAR& "edndea ?Uregu?@ors% Ppﬁéj Tgp FeRapited shpipisiaite for
a further 5 HouksiedQayea éengrg BB R, By 9.8 o9 4ol

2, 4- di met hoxy- N-(2 fI dor ophe
hydroxybenzoyl)-4-(2-fluorophenyljthiosemicarbazide ("36")

20
O F
NN
N/
H E I|36Il .
HO OH
Q - 25
8.2 A mixture of 350 mg of "36" and 4 m! of 2 N NaOH is stirred at 100°
for 16 hours. The mixture is acidified at room temperature using 25% HCI
and stirred at room temperature for a further 2 hours. The product is sepa-
30 rated off and purified by means of HPLC, giving 685 mg of "A12".

Example 9

Preparation of 5-(2,4-dihydroxyphenyl)-4-(4-benzoylamino-phenyl)-3-
35 hyd roxy—4H—'1 ,2,4-triazole ("A13"):



10. 2 Anal ogously to Exanple 2.3, 1 g of "43" and hydrazi ne give 900
ng of N fI uoro henyl ) - 2, 4- di net hoxybenzam de hydrazon )
10. 3 Anal g Exanpl e 2.4, 300 ng of "44" and 203. WT%PW(’/ “953‘
give 293 ny of -77 -

5- (2, 4- di met hoxyphenyl ) -4-(2-fl uorophenyl) - 3- hydr oxy-4H1, 2, 4-
triazole ("45"). 30 Treatnment of 293 ng of "45" with BBr3 gives 87 ny

Shenvt s a- (o3 L lnanaly tosEXaPIR 24 Fpactionafid 7 420 "20] w26 gref 17

ng of 4-nitroanil 2
5- (2 hydr oxy - 4- et hoxy sheny! ) 42 H-FrUsPRERE T - IRAR SRS IS, 4.

triazole (" All"@T)) 35 WO 2006/ 087077 PCT/ EP2006/ 000631 - 79 Exarrpl e
11 Preparation of

5- (2, 45di hydr oxyphenyl) - 4- (3-f | uor ophenyl) - 3- hydr oxy- 4H
1,2,4-triazobg (Aé\é?og)ousk/ltolE)&l’rﬂb@QPQSfééldtl@n'@f@’@’b?":ﬁf"@v[trﬂhﬁdr@fzme%

and 271.5 1 of 3-fluoroaniline give

N ( 3- f | uor opH¥A§I4S 9, of- tae@@ﬁmﬂwﬂyﬁéﬁﬂwm@enw) 21,6 qimeﬁmowpezzamnde

Anal ogously reaction of 1.4 g of "46" and hydrazi ne
gives 1.44 Bgﬁiéﬁaﬁg (%82& ophenyl ) - 2, 4-di benzyl oxybenzam de hydrazone

("47"), Rf 1.763; MN442.5. 15 11.3 Anal ogously to Exarrple 2. 4

reacti of 47" with 0.635 g of " ives

5- (2, 430 bené oRbafessyih.ta-osomplag Gpteasiin 081, Ty oF 138" with .68 g of

hydr oxy- 4H 1y Ay :
nal ogously t5§ %agn%i@%ﬁgfﬁfsgg @dm’%t?gxyk%%n&/w &pgglt%ghéﬂyii droxy

group renovadi-128-mgzofe ("39").

5- (2, 4-di hydr oxyphenyl ) -4-(3-fl uorophenyl) - 3-

hydroxy-4H 1, 2, 4-triazole ("Al7"), Rf 1.253; MAN288.2. 25 An

anal ogpys reqat i 9o PhRbt 139 id hoMogePatedNdndet QhHESINS RS ihR SP8
THF in the presence of 0.39 g of 5% Pd/C (56% of H>O moist; on active
carbon). The catalyst is subsequently separated off and subjected to con-
ventional work-up, giving 220 mg of 5-(2,4-dimethoxyphenyl)-4-(4-amino-
phenyl)-3-hydroxy-4H-1,2,4-triazole ("40"). |

20
9.5 25.8 plof pyridine and, with cooling, 33.4 ul of benzoyl chloride are
added to a solution of 90 mg of "40" in 1 ml of dichloromethane. The mix-
(: - ture is stirred at room temperature for 16 hours. Conventional work-up
- 25

gives 53 mg of 5-(2,4-dimethoxyphenyl)-4-(4-benzoylamino-phenyl)-3-
hydroxy-4H-1,2 4-triazole ("41").

9.6 Analogously to Example 1.8, removal of the protecting groups from
30 "41" using BBr; gives 33 mg of "A13".

Analogously to Example 9.5, reaction of 81 mg of "40" with 34.2 i of

phenylacetyl chloride gives 44 mg of 5-(2,4-dimethoxyphenyl)-4-(4-phenyl-

acetylaminophenyl)-3-hydroxy-4H-1,2 4-triazole ("42"), and ether cleavage

%5 thereof gives the compound



pound N-( 3- nethyl phenyl ) -2, 4- di benzyl oxybenzam de ("49"), reaction
t her eof i ne gives the conpound 30

N-(3- nethy? ﬂeny -2, 4-di benzyl oxybenzam de hydrazone (yggﬁ??o%ymmﬁl
1.832; MN438.5, reaction thereof witlr #&* gi ves the conpound
5-(2,4-dibenzyloxyphenyl)-4-(3-nethy|phenyl)-3-hydroxy-4FL1,2,4-tri-
35 azole ("51"), Rf 2.149; MN464.5, and hydrogenol ytic debenzylation

t hereof give -

Foxypheny) - 525 SRPRAIERE e b moereiy b4 ydelid. )
Rf 1.335;, MN 28#irdazche Atdihial ogous reaction starting from"26" and
fluoroaniline gives the conpound

(4-fluorophenyl) -2, 4-di benzyl oxybenzam de ("52"), reaction thereof
th hydrazi i Ly A 2 _AH-
Yo a2 oS RmAethonpheny)-4- (£ iophony o 44
777, MWV 4412,254 triazapte ('6A" Y dieetife gdrmholind Sgi2yvedihykeoxommeayind-(4-

5(24d|benz 0 yl)-4-(4- o] henyl,) - 3;.hydroxy-4H 1,2, 4-tri -
azol e ("54" )nI ﬁéﬁg%'hm%)ég%%5%8%@P%Lé?3denol yti c debenzyl ati on
t hereof gives '
5- (2, 4-di hydr oxyphenyl ) -4-(4-fl uorophenyl)-3-hydroxy-4H1, 2, 4-tri -
azol e ("Al19"Examplg 1952; MN 288.2. 20 An anal ogous reaction starting
from"#£&" and p-toluidine gives the com pound N-(4-nethyl
phenyl) 2, 4-di benzyl oxybenzam de ("55"), reaction thereof wth

drazi ne gi PRGHAr&fore 8NP addiNy&bxyB -4-(2- -AH-
@enyl) 2, 4- dﬁ%enzyl oxybgnzamHgg hydpg’g}’g)ng ﬂugg"())p,)henzys)?ggg{c:xgn
ther eof wit h1.25*trifiapds ("*H8"k onpound

4
N-
Wi
N-
1.

15 10.1 A solution of 1 g of "10" in 7 ml of dichioromethane is added drop-
| wise with ice-cooling to a solution of 482 pl of 2-fluoroaniline and 455 pl of
pyridine in 7 ml of dichloromethane, and the mixture is stirred at room
temperature for a further 5 hours. Conventional work-up gives 1.16 g of
20 2,4-dimethoxy-N-(2-fluorophenyl)benzamide ("43").
10.2 Analogously to Example 2.3, 1 g of "43" and hydrazine give 900 mg
of N-(2-fluorophenyi)-2 4-dimethoxybenzamide hydrazone ("44").

10.3 Analogously to Example 2.4, 300 mg of "44" and 203.5 mg of "5" give
293 mg of 5-(2,4-dimethoxyphenyl}-4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-
triazole ("45").

30 Treatment of 293 mg of "45" with BBr3 gives 87 mg of 5-(2,4-dihydroxy-
phenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A15") and 17 mg
of 5-(2-hydroxy-4-methoxyphenyl)-4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-
triazole ("A16").

35



5- (2, 4-di benzyl 6xypheny| ) - 4- (4-met hyl phenyl ) - 3- hydr oxy-4H 1, 2, 4-tri
?ﬁce)lrgmg S&%%OO\%S%#OB, MV 464.5, and hydrogenol ytic debgg% 'lpzaotolﬁ/%lossl

5- (2, 4-di hydr oxyphenyl ) - 4- (4- net hyl phenyl9-~ 3- hydroxy-4H 1, 2, 4-tri -
azole ("A20"), Rf 1.349; MW 284.2. 35 WD 2006/ 087077
PCT/ EP2006/ 000631 -81- Exanple 12 Preparation of

5-(2, 4-di hydrn é%ﬁh nyl)-4-(4-nitrophenyl)-4H1,2,4-triazole- 5
3-thi ol ("Aziﬁ%f—aﬁ%iigously to Exanple 8.1, reaction of

2, 4- di met hoxybenzhydrazi de and 4-nitrophenyl i sothiocyanate gives
t he conpound

1- (2, 4- di et WEKNBEHyeh)S-E. 4 ainidrewhenyl)4-t3-fseivpbanipa:d-ed rogp-4H-

Anal ogously X 84 27wy eaction thereof gives 5-(2,4-di net hoxy-
phenyl 5 4-(45%-5?@52%'§J|§?£A 1,2, 4-triazol e-3-thiol ("58"). Treat ment
thereof with BBr3 gives 5-(2,4-d i hyd roxyphenyl)-4-(4-n
itrophenyl)-4H 1,2, 4-triazole-3-thiol 15 ]g"A24"). Exanpl e 13 20

Anal ogously 13- TEXda@peously ta Examela 56 1 g of "26" and 271.5 pl of

5- 2,4'd.ITEt - 5-Dbr. e ) - _ _ hv| ) .
ohenyl) - a1 o9 praMERARCT N o1 - EETERRME N 2.4 dhenzdpaRzamide
5- (2, 4-di hyd('dsyy. 5- br onophenyl ) - 4- ( 2- net hyl phenyl ) - 4H- 1,

2,4-trijgzol e-3- thiol ("A25"), MAN379.3. 25 An anal ogous reaction
gi ves

2 . bRl AL i
=[2, 4- di hydgivey-1544 y-qiri§-ublroptemyl )<y 4 fchipeydy) axyeatdmitte hydrazone
(2-chl or ophe{axlﬂ): Eif tiy7dé'30>ﬁ){w4ﬂ2152 4-triazol e 8/"A28") 35
15
11.3 Analogously to Example 2.4, reaction of 1.44 g of "47" with 0.635 g of
"5" gives 309 mg of 5-(2,4-dibenzyloxyphenyl)-4-(3-fluorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("48"), R 2.103: MW 468.5.
20
11.4 Analogously to Example 9.4, 309 mg of "48" give, after protecting-
group removal, 145 mg of 5-(2,4-dihydroxyphenyl)-4-(3-fluocrophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A17"), R; 1.253; MW 288.2.
(’ - 2 An analogous reaction starting from "26" and m-toluidine gives the com-
pound
N-(3-methyiphenyl)-2,4-dibenzyloxybenzamide ("49"),
reaction thereof with hydrazine gives the compound
30 N-(3-methylphenyl)-2,4-dibenzyloxybenzamide hydrazone ("50"), Ry
1.832; MW 438.5,
reaction thereof with "5" gives the compound
5-(2,4-dibenzyloxyphenyl)-4-(3-methylphenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("51"), Ry 2.149; MW 464.5,

and hydrogenolytic debenzylation thereof gives
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WO 2006/ 087077 PCT/ EP2006/ 000631 -82 14.1 1 m of conc. sulfuric
acid i s aggeghciors@ysol ution of 100 g of 2, 4-di- met hoxypepzehsusdsied

in 500 M of nethanol, and the m xture j heated under reflux for 14
hours. The mixture is cooled, the sol Vv “is renoved, the residue is
dissolved in | litre of MIB, the solution is washed three 5 ti nmes

with 200 mMl of water each tine and dried, and the solvent is re-
moved, giving 1055 4dinfaiBRybienyd) AL AEHIBAGASNZ0RIGoxd R Badig Of
met hyl 2, 4-di met]?éx’ybe]ngoat gﬁar@)adéed’ﬂgw y,?gt n%cgr-ox}lo 5, To 128
m of chl or cadlé (W18 "adRd .80 M £84-5. The mixture is stirred at 0
for 1.5 hours and at roomtenperature for 14 hours. The batch is C -
poured onto ice, the white precipitate is separated off and rinsed

with a [|ittAganalcdousTeseddrrshingtrem ‘98 anfheffibidanaing disedttieust ed
to abdut pH 2 using 15 potassiumcarbonate, and the precipitated

materi al i s GAMRUUEnt |y separ ated off (= sulfonic acid K salt). The
two crystal batcleg. i ed 5gi Vi 218 qQmz2h O OO (. 25
and 134.3 g of C&ﬁ%ﬁﬂ@%@i%%%%&%@ﬂ@@é/%ﬁ%ﬂggg( )of phosphoryl
chloride ar geadties tharedBuitd hgdrizitdgiveettAs tofipoungal t obtai ned in
14. 2, and the m xture was stirred at 110 for 1 hours. WD 2006/ 087077
PCT/ EP2006/ 00063¥-(4-famrophenyl)-2,4-dibenzyloxybenzamide hydrazone ("53"), Ry
10 1.777; MW 442.5,
- reaction thereof with "5" gives the compound
( o 5-(2,4-dibenzyloxyphenyl)-4-(4-fluorophenyl)-3-hydroxy-4H-1,2 4-tri-
azole ("54™), R 2.088; MW 468.5,
15 and hydrogenolytic debenzylation thereof gives
5-(2,4-dihydroxyphenyl)-4-(4-fluoropheny!)-3-hydroxy-4H-1,2 4-tri-
azole ("A19"), R¢ 1.252; MW 288.2,

An analogous reaction starting from "26" and p-toluidine gives the com-

20
pound
N-(4-methylphenyl)-2,4-dibenzyloxybenzamide ("55"),
reaction thereof with hydrazine gives the compound
(, N-(4-methylphenyl)-2,4-dibenzyloxybenzamide hydrazone ("56"),
- 25

reaction thereof with "5" gives the compound
5-(2,4-dibenzyloxyphenyl)-4-(4-methylphenyl)-3-hydroxy-4H-1,2,4-tri-

azole ("57"), Rf 2.108; MW 464.5,

and hydrogenolytic debenzylation thereof gives

30 9-(2,4-dihydroxyphenyl)-4-(4-methylphenyl)-3-hydroxy-4H-1,2,4-tri-

azole ("A20"), Rr 1.349; MW 284 2.

35



~ The POCI 3 is renoved. The residue is stirred with 500 g of ice for 1
hour. Th nti m xture is filtered through a glass frit with
~suction. S%‘Sﬁé"ﬁ@%ﬁh wat er gives 122 g of a mixture of P¥RERHPOIE3IH
0 Cd-11Cd-Sid OOO\ OH10 O- O O0-d&id 20.4%of 0 14.4 122 g of
t he product m xture obtained in 14.3 are added, with stir- 15 ring
and cooling, to a solution of 42 m of nethyl propyl am ne and 115 m
of triethylzi.:mne in!EOO m of THF, and the mxture is stirred at
roomtenpera a further 14 hours. Conventional work-up gives
104 g of a mixture of 84.4%of 20 OO ,NSILO/NS-O 0\ OiO -\
OH25 - OO Oand 15.6%of 0- 14.5 In order to renove residual
moi st ure, thérppadiion ofis(24difiydraxBhetyl) 4-(4nitropheayl) viH-h, S00riatolef
t ol uene. The r—thi gm,i di ssol ved in dichloro- nethane; boron
tribromide i i ‘h cooling, and the mxture is stirred at room
tenperature for 14 hours. For deconposition of BBr3, acetonitrile/
water is added with cooling. Precipitated boric acid is separated

of f. The 35 Anelegausly o Exapels &d, rencdionvd 2 4-dimetheykenghydaaride and
crystallisati,C 77 [ EP2006/ 000631 -84 tol uene
gi ves the coﬁpqﬂgégﬂgp,’%dﬁﬁ%%&g%@éiy{i%&‘EWPRH?)(?opyI sul f a-

moyl ) benzoi ¢ aci d-(2,4-dimethoxybenzoyl)-4-(4-nitrophenyl)thiosemicarbazide.

10 Analogously to Example 8.2, reaction thereof gives 5-(2,4-dimethoxy-
_ phenyl)-4-(4-nitrophenyl)-4H-1,2,4-triazole-3-thiol ("58").
C - Treatment thereof with BBr; gives
9-(2,4-dihydroxyphenyl}-4-(4-nitrophenyl)-4H-1,2,4-triazole-3-thiol
15 ("A24").
Example 13

20 Analogously to Example 1, treatment of 5-(2,4-dimethoxy-5-bromophenyl)-
4-(2-methylphenyl)-4H-1,2 4-triazole-3-thiol with BBr; gives the compound
5-(2,4-dihydroxy-5-bromophenyl)-4-(2-methylphenyl)-4H-1,2,4-triazole-3-

thiol ("A25"), MW 379.3.

An analogous reaction gives
9-(2,4-dihydroxy-6-bromophenyl)-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-
triazole ("A35"), MW 383.6.

30 Exampie 14

Preparation of 5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoy!)phenyl]-4-
(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A28")
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0O 5,Ns 11 0 OH HOO OH 10 14.6 Esterification of

2, 4- di hyc{(,ggym%-sgd\hrret hyl - N- propyl sul f anoyl ) ben- zoic a‘%b‘i‘/lﬂp?ﬁﬂﬁ/ooocss]
rret hanol er standard conditions with sulfuric acid catalysis

gi ves the conpound 15 nmethyl 2, 4-d i ‘t% roxy-5-(N-methyl -N-p ropyls
u | famoyl) be nzoate. 14.7 71.25 g of potassium carbonate are added
to a solution of 75 g of nethyl

2, 4-di hydroxﬁg (mﬁﬂtcl%bné* @ﬁ’ feramydd Q%BFHnSP'd? 1@@%8’(2}2&&-20
aceton|tr|Ie 0 benzy e are subsequent a

dropwi se. Theethostybeazois axid inr&i0 uﬂldéme‘tbémmixah@rthémhxiuresis loeaibed and
subjected to onventi. o wor k- ives 1 of .net hyl

o bonzy RGeSl GP o TPB SgKLEE Lo Rs b e shvent & [epgvad, g

113 g of nethul [pT Yo 5 I l; o
benzoag e ar e’chglrggg@fdfl;egg in )?%ﬁ%%j gﬁé\bﬁ%ﬁéwnot &Sgﬁ%d§%a%§§8¥w€,e 600

m  of 2 N Naaes avith 2@@ed of m@ertem:hwmmem drsecttaindrthd safvand isre-
tenperature faor is_repoved, and the
m xture is Hgﬁy?gd glg@gu{%‘s gsqqer{ae@iy[g“ 3' qutf‘?r\ E’apegool ing. The
precipitated product is separ ated off and dried, giving

2, 4- di benzyl ox')é 50é|\|- met hyl - Er opyl sul f anoyl )ben20| c acidin -
quant i t ati vel4iRel d93.9% eionetins2osdorathpeiberzzats Acoaddad slogdy, iat roax.

Anal ogryisly 40454381, £ohuiforos GRSHIL QiPlodled 16 8L AR Rk i Mirred at

0° for 1.5 hours and at room temperature for 14 hours. The batch is

(-- poured onto ice, the white precipitate is separated off and rinsed with a

little water (= sulfonyl chloride). The filtrate is adjusted to about pH 2 using
15 potassium carbonate, and the precipitated material is subsequently separ-

ated off (= sulfonic acid K salt). The two crystal batches are dried, giving

24.8 g of

CF_ISQO
20 o—
0O
~
O
O__
(‘___ o5 and 134.3 g of
O
K+ O:_{Sléo
O._——
30 0
~
‘ O
O._

35 14.3 300 mi of phosphoryl chloride are added to 134.3 g of the potas-

sium salt obtained in 14.2, and the mixture was stirred at 110° for 1 hours.



met hyl - N- pr opyl sul f anoyl ) benzoic acid with thionyl chloride gives the
com pound 2, 4-di benzyl oxy-5-(N-net hyl - N- propyl sul f anoyl ) benzoyl
chl ori de. Y40 20608707 Anal ogously to Exanple 1.3, reaction SET/EP2006/000631
2, 4-di benzyl oxy-5- (N- net hyl - N- propyl sulgzanoyl ) benzoyl chloride with
2-chl oroaniline gives the conpound
2, 4- di benzyl oxy-5- (N- net hyl - N- pr opyl sul f anoyl ) - N- (2- chl or o-

henyl ) benzami de. 10 14.11 Analogously to Exanple 1.4, reaction of
2, 4- éi z)enzyl Jﬂe BOGs Is removed. Th% resid¥1e is stirregpwith 500 g of ice for 1 hour.

met hyl - N-pro 5 2= A j [

gi ves the conrrycﬁsj%gﬁ'%gﬂ g“)reW'ﬁS@A%FWQ@%%EﬁEWﬁ%@-%ﬂ%ﬁﬁ
Cycli sati on wmadeegiveandl2ogotialnyixtuve BXaBpi% of. 5 gi ves the com pound
5-[2, 4-di benzyl oxy-5- ( N- propyl - N- et hyl sul f anoyl ) phenyl | - 4- ( 2-

chl oroghenyl ) - 3- hydroxy-4H 1, 2, 4-tri azole, and renoval of the benzyl
30 groups therefrom by catal ytic hydrogenation gicyes the conpound
5-[2,4- dihyd I Il

roxy- 5- (N pr op?l"—“NSffe(? hyl sul f anoyl ) phenyl ] - 4-Q|2=-sh{I’Qr ophenyl ) - 3-
hydroxy-4H1, 2, 4-trhazgle ('DA28"), MN439.9. 35 T ol | owhng
conpounds are obt ai anal bgously WO 2006/ 087077 EP2006/ 000631

O
O— and 20.4% of O—

14.4 122 g of the product mixture obtained in 14.3 are added,' with stir-
5 ring and cooling, to a solution of 42 ml of methylpropylamine and 115 ml of
triethylamine in 500 ml of THF, and the mixture is stirred at room tempera-

ture for a further 14 hours. Conventional work-up gives 104 g of a mixture
of 84.4% of

20
O )
\ﬁu \\\ﬁ

O— and 15.6% of O—

14.5  In order to remove residual moisture, the product mixture from

30 14.4 is treated with 500 ml of toluene. The residue is dissolved in dichloro-
methane, boron tribromide is added with cooling, and the mixture is stirred
at room temperature for 14 hours. For decomposition of BBr3, acetonitrile/
water is added with cooling. Precipitated boric acid is separated off. The

35 filtrate is subjected to conventional work-up, and crystallisation from



phenyl)-3-hydroxy-4H 1, 2, 4-triazole ("A26"), MN453.09;

5-{2, 4- divagdoeassdr[ N- (2- di net hyl am i noet hyl ) - N et hy| swicfraimydsloobssi
phenyl }-4-(2-chl orophenyl )-3-hyd roxy-44 1,2, 4-triazole CI OH 10 OO
NN N~ HO OH ("A27"), MN468.9; 15 5-2, 4-di hydroxy-5-(N, N-d i

met hyl su | fanoyl ) phenyl]-4-(2-ch to ro- -
phenyl)-3-hydroxy-4H 1, 2, 4-triazole ("A29"), MN411.8; 5-[2,4-d

| hydr oxy- 5- (s ghex ke bompbliv s itk BHanelmA Bropisulta-

chl orophenyl ) - 3-hydroxy-4H 1,2, 4-tri azole ("A30"), MWN480.0; 5-{2,4-d
i hyd roxy- 5-RyPhengaiagcisyrrol i d i n-3-yl)- N net hyl sul fanoyl ] -

phenyl } - 4- (2-chl orophenyl ) - 3-hydroxy-4H1, 2, 4-triazole ("A31"), MWV
480. 9;

5-[2, 4-di hydr oxy-5- ( N- benzy meChyl sul f amoyl ) phenyl ] -4-(2-ch | oro-
25 phemyl ) - 3- hydroxy-4H1, 2, 4- ri@;gbe ("A32"), MN487.9;
5-[2,4-dihydroxy-5-(N—nethyIsuNrf§ Dyl ) phenyl ] - 4- (2- chl or ophenyl ) - 3-
hydr oxy-4H 1, 2, 4-triazole ("A33"), YW

ropy I-NNmet hyl s ulfa m
phenyl) - 3-hydroxy-4H 1, 2, 4-tr
Preparation of :
5-14-(2-fl uorophenyl)-3-hydroxy-4H1, 2, @t ri azol -5-yl]-2,4- 35

di hydrtxy- N-net hyl - N- propyl benzam de (" A46") WD 2006/ 087077

PCT/ EP2006/ 000631 -87 15.1 A solution of 100 ng of
5;42,4-dinethoxy-5-brqnnphenyl£-41(2-

f 1 uor ophenyl 14.8- hylastexiicatian af 244ikydraxpiSe(/N-nethyl-N-prgpydsulfamoyl)ben-

chiort de, b e BN BRI RlAc e PR BB el

20 M of netdiaeothd sompeaned in an

]-4-(2-et h yl-
MWV 433.5. 30 Exanple 15

methyl 2,4-dihydroxy-5-(N-methyl-N-propylsulfamoyl)benzoate.

14.7  71.25 g of potassium carbonate are added to a solution of 75 g of
methy! 2,4-dihydroxy-5-(N-methyl-N-propylsulfamoyl)benzoate in 800 ml of

20 acetonitrile. 60 mi of benzyl bromide are subseguently added dropwise.
The mixture is stirred under reflux for 3 hours, cooled and subjected to
conventional work-up. HPLC gives 113 g of methyl 2,4-dibenzyloxy-5-(N-
methyl-N-propylsulfamoyl)benzoate.

Q - 25
14.8 113 g of methyl 2 4-dibenzyloxy-5-(N-methyl-N-propylsulfamoyt)-
benzoate are dissolved in 300 m! of methanol and 300 m! of THF, 600 ml
of 2 N NaOH are added, and the mixture is stirred at room temperature for
30 14 hours. Some of the solvent is removed, and the mixture is neutralised

using dilute HCI with ice-cooling. The precipitated product is separated off
and dried, giving 2,4-dibenzyloxy-5-(N-methyl-N-propylsuifamoyl)benzoic
acid in guantitative yield.
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aut ocl ave at 100C and 7.5 bar for 20 h. The solution obtained is

subse- qugvrgk%ﬁlgg_%gprat ed and crystallised from et hanol ’p&'*)é;':{b 6/5090106.3[{9

of met hyl

5-[4- (2-fl uorophenyl)-3-hydroxy-4H 1, 2-85t+i azol -5-yl ] -2, 4-di met hoxyb
enzo- ate 10 \- - ~ I OH { ~Fo~-N 15 0 No- o~ R 1.057 min, me
374. 15.2 Anal ogously to Exanple 1.8, reaction of 90 ng of nethyl
5-[4-(2- 20

f 1 uor opheny! )1-45:.’(2 hy ARSIy toEremplet. repdgfion.of 2¢4-gibaseiioxyrsiVoat e

gives 57.2 ﬁﬁbtﬁ?l—N%oE?l%Dﬂé&ﬂ@yf)benzoic acid with thionyl chloride gives the com-

5-[4-(2-fluorophenyl)- -hydrox%-4H- 1,2,4-triazol - _

5-yl]-2, 4-di ﬁyaﬂé@l‘ﬂa&ww%f (Npoethybdgoreppisuiamogiidenz2y! ¢i5lo8d65 ny

of 5-[4-(2-fluorophenyl)-3-hydroxy-4H 1, 2,4-triazol-5-yl]-2,4-

di hydr gxybenzoi c acid, 2 nof-equival ent of

t - butyl di net Hglihl nasodoanss @rEkardplent Semdcish &R Llibefizglezglse(in 2

m of THE is stjrred at roomtenperature for 3 h, giving 30 35 WO

2006/ 087077 PEHn¥p¥uepyegEnoytE ey tphlotse Mk 2-shidrerdine gives the
compound 2,4-dibenzyloxy-5-(N-methyl-N-propylsulfamoyl)-N-(2-chloro-

phenyl)benzamide.

10
(*,w 14.11  Analogously to Example 1.4, reaction of 2,4-dibenzyloxy-5-(N-
N methyl-N-propylsuifamoyl)-N-(2-chlorophenyl)benzamide with hydrazine

gives the compound
15
\j ﬁ o - ol
N—-5=
H
g 29,
" O
: TNH,
0

C - 25

14.12 Cyclisation thereof analogously to Example 1.5 gives the com-
pound 5-[2,4-dibenzyloxy-5-(N-propyl-N-methylsulfamoyl)phenyl]}-4-(2-
chIorophényl)—B—hydroxy-4H—1 ,2,4-triazole, and removal of the benzyl

30 groups therefrom by catalytic hydrogenation gives the compound 5-[2,4-
dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole {"A28"), MW 439.9.

35 The following compounds are obtained analogously



I/ I  si~ 10 15.4 The product obtained in 15.3 is dissolved in 1.5 m
of THF. agdsdodrored. of L-(3-dimet hylan nopropyl)-3- et hgabibddme
hydrochl ori de are added. After 1 hat é) m tenperature, 1.2 eq. of
propyl met hyl am ne are 15 added, and the®nixture is stirred for a
further 18 h. 3 eq. of tetrarrethyl- ammoni um fl uori de are
subsequent|y added, and the m xture is stirred at roomtenperature
for 2 h. Afterc Kelol i fA (o_cBioYhNg
42 g of "Atoh: BTG eh o UL B RIS ol
"A46" 25 H@M%&dew}dg‘l Zdﬁt]maaol@s("/&.?é")omlﬁkﬁéoe anal ogousl y

L 2o, SN 0 Ay ot i
5-[4-(2-chl X 2, 4-di hyd -
L o et e, St sy 2 - o

| or ophenyl ) - 3-hyd roxy-4H1, 2, 4- trlazol 5-yl]-2, 4- d| hyd roxy- 35 .
N- et hyl - N- met hoxyet hyl benzam de ("A49"), MN419. 8; WO 2006/ 087077

PCT/ EP2006/ 000631 -89 Cl
5-{4-[4-(pi perazin-4-yl etlhoxy) pheny hydroxyig4H1, 2, 4-triazol - 5-yl
}- 2, 4-di hydr oxy- N-net hyln N- but yl benam-de ("A50"), MN 546. 6;

5-[4- (4- et hyl phenyl )-3-’h/ydr xy-4M-4, 2, 4-t N 20| -5-yl ]-2, 4-di hyd
roxy- Nf®® met hyl - N- pr opyl benzam ") | MNIBO7. 4;

Nazol 5-yl]-2,4-d i-

5-[ 4- ( 3- net hoxyphenyl ) - 3- hy 2 A4H
Pydr oxy- N- et hyl - N-i sobut yl ber}zam’ ¢ MV 413. 4;
HO™ OH ("A27"), MWV 468.9;

15

5-[2 ,4-dihydroxy-5-(N,N-dimethylsulfamoyl)phenyi]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2,4-triazole ("A29"}, MW 411.8;
5-[2,4-dihydroxy-5-(N-cyclohexyl-N-methylsulfamoyl)phenyl]-4-(2-
20 chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A30"), MW 480.0;
5-{2 4-dihydroxy-5-[N-(1-methyipyrrolidin-3-yi)-N-methylsulfamoyl]-
phenyl}-4-(2-chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A31"), MW 480.9;
5-[2,4-dihydroxy-5-(N-benzyl-N-methylsulfamoyi)phenyl]-4-(2-chloro-
( 95 phenyl)-3-hydroxy-4H-1,2 4-triazole ("A32"), MW 487 .9;
5-[2,4-dihydroxy-5-(N-methylsulfamoyl)phenyl]-4-(2-chlorophenyl)-3-
hydroxy-4H-1,2 4-triazole ("A33"), MW 397.8:
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl}phenyi]-4-(2-ethyl-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A34"), MW 433 5.
30

Example 15

Preparation of 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-y1]-2,4-
35 dihydroxy-N-methyl-N-propylbenzamide ("A46")



5-[4- (2- met hoxyphenyl ) - 3- hydroxy-4H 1, 2, 4-tri azol -5-yl ] -2, 4-di -

hydr oxy- N- met hyl - N- et hyl benzam de ("A53"), MW 385.4; 10

5-[ 4- (2- f YRFYPHEINT ) - 3- hydroxy- 4H 1, 2, 4-tri azol - 5-yI | - 2PET/EPHYEPWSIL
N net hyl - N- (4- met hoxyphenyl ) benzani de-@7A54"), MW 451. 4;

5-[ 4- (3- net hyl phenyl ) - 3- hydroxy-4H1, 2, 4-tri azol - 5-yl ] -2, 4-di hydr oxy
N- net hyl - N- et hyl benzam de ("A56"), MN 369.4; 15

5-{4-[4-(2- t -2-fl h | 1-3-hyd -4H 1,2, 4-tri | - 5-
S (4142 oyanpet oy B SR S B S L 2 o
5-14-(2-fl X _Br g = wbn 241 1} |25 2, 4
2 onom B e L ol iy gl o i
5-[ 4- (3, 4- di kdicheryiphesptine B iy-tir@pytiadioh)iddidnt(tl) alotids: §17]mPRofeatben

hyd - hyl - B b ' " A5Q" L '
5}/[ QO?é 21; Egﬁbwf%)égg%’dﬁg@%ﬁﬁf é%?@ %Pﬁ%fﬁégﬁéppb[sﬁ%pted in an

i hydr oxy- N matifytiae gt fo0eeagam siBaf fohed'n. TAMN G884 obtaihed ROsBRIP! €
16 The preparation of

5-{4-]3- I( 2- aftifBdY Avxgqakrthgnd cww&&euk;ronlmfm,azpugi\mg 91 mg of methyl
| = 5' - 2 - i - t - 5 n 5"
PRI R i i B M S R R R e et T A

2006/ 087077 &teT/ EP2006/ 000631 -90 Br Br Br Br /--\ O_>O/\ \ OO

NHZC]—I1-\C]—Ibn-CI bn H\ / -0-~-0 00 OH,0 'O /-\ bnbn O r H
NHz bn-Or bn-0 O bn BO/ \ N\ /

o /@4

()] N \N
15 o \N/
~ -
o o . Ry 1.057 min, m/e 374.

- 15.2  Analogously to Exampie 1.8, reaction of 90 mg of methyt 5-[4-(2-
fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-dimethoxybenzoate gives
97.2 mg of the compound 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2 4-triazol-

2-yl]-2,4-dihydroxybenzoic acid, R; 0.598 min, m/e 332.

C - 23 15.3 55 mg of 5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-
dihydroxybenzoic acid, 2 mol-equivalent of t-butyldimethylchlorosilane and
3 mol-equivalent of imidazole in 2 mi of THF is stirred at room temperature

for 3 h, giving
30

35



Obn O/ 01/ @& O0Hz ~bn NNNp NHZ bn NNp NHZ HH 10 0 O rf.
bn-O OH byoQobsdi-947 C\ _ \ HO bn-0 NOO‘NHZ MO Ni O B Soodgnsd
NH NRNONHZ N2 15 HH Hbn = benzy%8 = benzyl oxycar bonyl The
reactions are carried out anal ogously t fhe reaction steps in
Exanple 20 15. Hydrogenol ytic renoval of the protecting groups is
carried out in the final step. 25 30 35 WD 2006/087077

PCT/ EP2006/ 000631 -91 The fol |l ow ng_exanples relate to
pharmaceutical conpositions: 5 Ex@ ¢
of 100 g of an active ingredient ding PO the invention and 5 g
of disodi um hydrogen phosphat ed Kdistilled water is
adjusted to pH 6.5 using 2 N ydrochl orlc\ id, sterile filtered,
transferred into injection 10.kal s Qi1 1 sed under sterile

condi tbons and seal ed under S eri ndi -'tions. Each injection vial

10
15.4  The product obtained in 15.3 is dissolved in 1.5 ml of THF, and 2
C - eq. of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimde hydrochloride are
added. After 1 h at room temperature, 1.2 eq. of propylmethylamine are
15 added, and the mixture is stirred for a further 18 h. 3 eq. of tetramethyl-
ammonium fluoride are subsequently added, and the mixture is stirred at
room temperature for 2 h. After concentration, the product is separated off,

giving 42 mg of "A46"; R; 1.139 min, m/e 387; MW 386

2 \ ) @/4

>/ “AAB"

(_, 95 HO OH

The following compounds are obtained analogously

5-[4-(2-methylphenyl}-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-dihydroxy-
N-methyl-N-propylbenzamide ("A47"), MW 383 4;
5-[4-(2-chlorophenyi)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-dihydroxy-
N-methyl-N-butylbenzamide ("A48"), MW 417.9:
5-[4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazol-5-yi]-2,4-dihydroxy-
35 N-methyl-N-methoxyethylbenzamide ("A49"), MW 419.8;

30



Exanpl e B: Suppositories 15 A m xture of 20 g of an active ingredient

accor di ngwi@®2dob@stopyention with 100 g of soya lecithin f
cocoa butter is nelted, poured into noulds and all owed 'ta‘?)‘dgwg“‘%aﬁ%h

suppository contains 20 ng of active i."f%jf edient. 20 Example C
Solution A solution is prepared from1l g of an active ingredient
according to the invention, 9.38 g of NaH2PO4 2 H2O, 28.48 g of

Na2HPO4 12 H20 angh. T[élo(p:lpél‘agl 2%%&%@@5&@ hg(ﬁhﬂﬁr 01220 -Bha8le.y )

bidistill ed water. His fon’l's
made up to 12L4-ddtyd$®>ar-Mmeéwmybiziyttm;ﬁzamldieQIASOI'})MV\BMEBLB:on can be

et i ve i ngr edi enb Aeaun v RGET B EHRIROSAL ok AEE-R0d-orc ATy 95

of Vaseline wsdayl ASRBbYIBeELAMIdd EAS1")! g7 J Tablets 35 A nixture
of 1 k§ of active |ngred| ent according to the invention, 4 kg of

lactose, 1.2 kg 6fl4dStraethosyaheny!)-0-tydkoxyofHt HP @-tiadob5YI] K24 arfi-

6/ 0006 d
o3 convent MSBr YAV E R GIUB RasPareds Asda AREEE A, 1o Peacn
tabl et contains 5J4ng- métrmypw@nylpgrr@@k@fMHﬂ,@ﬁaﬁabgl 5oyl agfes
Tabl ets are ﬁr essed anal ogously to E and subsequent |y coated

in a convent WWYM@WW@’WH%B@W@ (5A5§dcwb/§é’>85p®t ato starch,
B e Oaart B 809 A oM PR G 4R R0 T B v
elatine capsishieg- Nmm@tnoxmﬁerq«mabnmw ("hB49umiwasney; that each
gapsul e contains_20 of the actjive ingredient. 15
5-4- (3 methylphenyl) 3-hydroxy-4H-1,2 4-triazol-5- yl]-2,4-dihydroxy-
N-methyl-N-ethylbenzamide ("A56"), MW 369.4:
15 5-{4-[4-(2-cyanoethoxy)-2-flucrophenyl]-3-hydroxy-4H-1,2,4-triazol-5-
yl}-2,4-dihydroxy-N-methyl-N-propylbenzamide ("A57"), MW 456.4;
5-[4-(2-fluoro-3-methoxyphenyl)-3-hydroxy-4H-1,2, 4-triazol-5-yl]-2,4-
dihydroxy-N-methyl-N-propylbenzamide ("A58"), MW 417 .4:
9-[4-(3,4-dimethoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl]-2 4-di-
hydroxy-N-methyl-N-propylbenzamide ("A59"), MW 429 .4:
3-[4-(2-ethylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-y1]-2,4-dihydroxy-N-
methyl-N-ethylbenzamide ("A60"), MW 383 4.

20

Example 16

The preparation of 5-{4-[3-(2-aminoethoxy)phenyi]-3-hydroxy-4H-1,2 4-tri-
azol-5-yl}-2,4-dihydroxy-N-methyl-N-propylbenzamide ("A55"), MW 428.5,

30 is carried out analogously to the following scheme

35



Exanpl e H Anpoul es A solution of 1 kg of an active ingredient

accor di ngvbaoedegzemmvention in 60 | of bidistilled wat epciraraterobeas
filtered, transferred into anpoul es, hilised wunder sterile
conditions and seal ed under sterile con tions. Each am 20 poul e
contains 10 ng of active ingredient. C 25 30 35 WO 2006/087077

PCT/ GP2006/ 000631 -93 Patent Clains 1. Conpounds of the formula I 5

R R R R3\pR5 10 HON R4 .NY in whisgh RI denotessQ
OCF3, OCHF2, c—%5 p- hchybenzon ,_S(On iHz
Hal , CF3 or" R deno® sg;é’N 2NAA,: SeZNHR
SO2NA[ ( CH2) ONA2] , 0802 T, %*enzy| HA, CONAA' , CONHAT
CONHHet , CONA- benzyl , )OOA] or CO\WAr, R3 denote§’“H or Br,
R4, R5, R6 , each, independ tly of one another, denote H, Hal, CN,
NO2, A5 Al K, (CHZ)"Ar (CH2)" Het, COO\I CODA, Q
RN bn—0,
e o
bn N —_— _—
O—br34§i> g /
O\_/ bnNm NHZ bnN )Q lNHZ
10
- o0
-0 J N o ~
N\Hko 1NHZ bn-=0 ,g INHZ ﬁb KNH
15
bn = benzyl; Z = benzyloxycarbonyl
The reactions are carried out analogously to the reaction steps in Example
20

15. Hydrogenolytic removal of the protecting groups is carried out in the

final step.

30
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25 COQAr, COOHet, CONH2, CONHA, CONAA', CONHAr, CO\léérA\ (N:S(\I:E_]QL)ZZ
CONHHet , 2. NH2, NHA, NHAr, NHHet, NAA , NH , ,
NACOA' @g@ﬂ%’?h, NHCOHet, NHCOOA, NHCOOAr, 30 NHCOPHEHEP2006/000631
NHCONHA, NHCONHAr, NHCONHHet, OH, OA, -®@1CH2) OHet, O CH2) ONH2,

Q(CH2) OCN, QAr, OHet, SH, S(O M, S(OmMAr, S(O nHet, SO2NH2,

SO2NHA, S02NAA, SO2NHAr, SO2NAAr, SO2NHHet, 35 SO2N(Ar) 2 or
SC2N(Het)2, WD 2006/ 087077 PCT' / EP2006/ 000631 94 R4 and R5 together
al so denote OCH2O, OCH2CH20O, -CH=CH CH=CH, NH-CH=CH or CH=CH-NH, Y
denotes OHor SH, 5 A A each, independently of one another, denote
unbranched or branched alkyl having 1-10 C atons, in which one, two
or three CH2 Thedighewing examplesiratatel tbpharms;esical cBopositbhs:NR8 and/ or
by -CH=CH groups and/or, in ad 10 dition, 1-5 H atons nay be
replacgd by F, A, Br and/or R7 Ak or cyclic alkyl having 3-7 C

atons, A and EXampieAhehjeetiop warot e an al kyl ene chain having 2, 3,
4, 5 15 or 6 C atons, in which one CH2 d(iroup may be replaced by O,

S, SO, 502, REOINE®N oRtERY eframacirsingmdicfarsosding ta g Inveationand- 6
C atons, R7 PN 2 NHC%OQ%?N
OR9, R8 deno;3 @%‘%ngﬁ? Vd%ﬁﬁgﬁ %gp'}ygggt%’gﬁg !Ek%ﬁe{do‘ﬁ? I 1%F J&'ﬁ eto
having 4-10 @He8.6rmsing 2 N hydrochloric acid, sterile filtered, transferred into injection
10 vials, lyophilised under sterile conditions and sealed under sterile condi-
(ﬁ. tions. Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

15 A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into

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

ingredient.

20
Example C: Solution
A solution is prepared from 1 g of an active ingredient according to the
invention, 9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and

(-r- 0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
o 25 adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.
Example D: Ointment

30 500 mg of an active ingredient according to the invention are mixed with
99.5 g of Vaseline under aseptic conditions.
Exampie E: Tablets

35 A mixture of 1 kg of active ingredient according to the invention, 4 kg of

lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium



Al k or unbranched or branched al kyl having 1-6 C atons, in 25 which
one, two VoD 2006r08707CH2 groups may be replaced by 0, S 8CTI/E®6/0DI431
and/or, in addition, 1-5"H atons may hg replaced by F and/or G, R9,
R10 each, independently of one another, denote H or al kyl 30 having
1-5 C atons, in which 1-3 CH2 groups may be replaced by 0, S, SO
SO2, NH, NMe or NEt and/or, in addition, 1-5 H atons may be repl aced
by F and/ or dfearzR8 ispreskef it agzirventiahslondenet i give tdilgisensucha way
having 2, 3,4, 5 r 6 C atonms, in.which one 2 group may be

opl aged 33nat ook fHuict EEBE LY s IVRAEIRNICAR, WO

2006/ 087077 PCT/ EP2006/ 000631 95 Ar denotes phenyl, naphthyl or

bi phenyl, each of which is unsubstituted or nono-, di- or
trisubstitutEexaipledE: DrageeSR', N(R11) 2, NO2 CN, phenyl, CON(R1)2,

e o ot b es et SRR e Erantfe ® fod oW oo o

bi cyclic satiyrpistventidral Hadhelwrh a 6 bCstebsE, Qotalossthrt, falcl to
4 N, O and/or S atons, 10 which may be nono-, di- or trisubstituted

by Hal, A drRgacantiRappzlyeNc2, CN, COOR11, CON(R1)2, NRLI COA,
NR11SO2A, COR11, SO2NR11, S(O mA, =S, =NR11 and/or =0 (carbonyl

oxygen), 15 Rl11 denotes H or A, Hal, denotes F, C, Br or I, m
denot €8/ 0, IE&mple G: Capsules

— 2 kg of active ingredient according to the invention are introduced into
C - hard gelatine capsules in a conventional manner in such a way that each

capsule contains 20 mg of the active ingredient.

15
Example H: Ampoules
A solution of 1 kg of an active ingredient according to the invention in 60 |
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised

20 under sterile conditions and sealed under sterile conditions. Each am-
poule contains 10 mg of active ingredient.

(__ . 25
30
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n denotes 0, 1, 2, 3 or4, o denotes 1, 2 or 3 20 and

phar maceuiyigcabdossgabl e salts, sol vates, tautoners and pgtaipeeIsBOREl S
t hereof, including mxtures thereof in | ratios. . 2. Conpounds
according to Claim1 of the formula | TT"which 25 Rl denotes OH or
OCH3, and pharnmaceutically usable salts, solvates, tautoners and
stereoi sonmers thereof, including mxtures thereof in all _ratios. 30
3. Conpounds according to Caiml (Pfatgniﬁlﬁ'iﬁiscr‘ R4, R5, R6 each,

i ndependently of one another, denote H CN, A COOH, COOA,
CONH2, NHCOA, NHCONH2, OH, OA Q( CH2) 3Het, Q(CH2) 9\NH2, O CH2) 3CN,
QAr, NAN, NH2 of. NH 5 and pharmaceutically usable salts,
sol vat es, t atit onéPE"p%‘%Hs‘%fé@%S? s t hereof, including m xtures
thereof in all ratios. WO 2006/ 087077 PCT/ EP2006/ 000631 -96 4.
Conmpounds according to one or nore of Clains 1-3 in which 'R each,

i ndependently of one aRother R%denote H, F or R4$ OA, 5 R6 denotes
H Hal, A OA N2, QCH2)OHet, O CH2)O0hk2, O CH2)O0CN, OAr, NH2 or
NHCO( CHZ) nAr, and phar magetty calsy u .a e salts, solvates, tautoners

and stereol soners ther cl udigg ) Xt ures ther eof in all ratios.
10 5. Compounds accordin one o s OR°Claim 1-4 in which A
denot es uribranched or br/anched alKy aving 1-10 C
N
10 R4
N\N/ Y
in which
R denotes OH, OCHs, OCFs, OCHF,, OBzl, OAc,
15 . p-methoxybenzyloxy, SH, 8{O)nCHa, SO2NH3, Hal, CF3
: or CHa, 1 '
R? denotes SO,Het, SONHAr, SCNAA', SONHA,
SONA[(CH2)oNAz], SONAHet, SONA-benzyl,
20 CONHA, CONAA!, CONHAr, CONHHet, CONA-benzyl,

CONA[(CHa),0A] or CONAAT,
RS denotes H or Br,
RY, R® R®  each, independently of one another, denote H, Hal, CN,
NOg, A, Alk, (CH2)nAr, (CHp)Het, COOH, COOA,
25 COOAr, COOHet, CONH,, CONHA, CONAA’, GONHAT,
CONAAr, CON(Ar,, CONHHet, CON(Het)z, NHs, NHA,
NHAr, NHHet, NAA", NHCOA, NHCONH,, NACOA’,
NHCO(CH,)sAr, NHCOHet, NHCOOA, NHCOOAT,
30 NHCOOHet, NHCONHA, NHCONHAr, NHCONHHet,
OH, OA, O(CHa)oHet, O(CHz)oNH2, O(CH3),CN, OA,
OHet, SH, S(O)nA, S(O)mAr, S(O)mHet, SONH;,
SO,NHA, SOaNAA, SONHAT, SO;NAAT, SOzNHHet,

35 SON (Ar)z or SOzN(H et)z,



atons, in which one, two or three CH2 groups nmay be 15 repl aced by

" 0,°S, SQuoSt¥si¥H NR8 and/or by -CH=CH groups and/ orpCi/BPEdigionssan,
. 2-5 Hatons may be replaced by F, d ,,,Br and/or R7, Ak or cyclic

al kyl having 3-7 C atons, and phar nﬁ@e‘d’l}tical |y usable salts,

sol vates, tautoners and 20 stereoisoners thereof, including mxtures
thereof in all ratios. 6. Conpounds according to one or nore of
Clains 1-5 in £ 5de s an ¢Hlkyl having 1-6
C 25 atons, |\rll\ﬁv\ﬁﬁg)k$ ong,abfsg\beyggthree %H%I?’oug!ﬁna}? be replaced
by 0, S, SO S, NH and/-GH#=GH-GHeCH-, NndeidsChher or, in addition,
1-5 H atons may be re- pléﬁgﬁ&P ﬁE C and/or Br, 30 Alk or cyclic

al kyl having 3-7 C atons,™"'a "é rmaceutically usable salts,

sol vates, tautogers and i8I FPRERS],thereof, including m xtures
theregf in all ratios. 7. Conpounds according to one or nore of
Claims 1-6 in whiBh 35 VencOslasrdpnipotprpzoediRiodenate Unprangheds o

Stoms, in which 1o5 B ar oD ARG RER apypdla 186 ety W¥ieh o ©

phar rrég:eut ical |y usabl e sgld &y th?@é G afroup@miaynies soplaced by OS S0,

st ereoi soners thereof, includi %J\gg(tures inall ratias. , 8.
S

th f
Conpounds according to on&Car Nitbi cﬂ"@h‘?hﬁg{ﬁg% “ITRHP AN WeRSds
unbranﬁhed or branched al E?ﬁloalh@_\gaﬁ%}%@gg%y E,Q r@ﬁl%géd blyrF‘V@m e ahafrH
R’,

atons may be replaced by

Alk or cyclic alkyl having 3-7 C atoms, ,
Aand A’ together also denote an alkylene chain having 2, 3,4, 5

15 or 6 C atoms, in which one CHz group may be replaced
by O, S, SO, SOz NH, NR®, NCOR® or NCOOR®,
Alk denotes e;lkenyl having 2-6 C atoms,
R denotes COOR®, CONR®R™, NR*R™, NHCOR?,
20 NHCOOR® or OR®,
R® denotes cycloalkyl having 3-7 C atoms,

cycloalkylalkylene having 4-10 C atoms,
Alk or
unbranched or branched aikyl having 1-6 C atoms, in
25 which one, fwo or three CH, groups may be replaced by
0, S, SO, §0,, NH and/or, in addition, 1-5H atoms may
" be replaced by F and/or Ci,
R® R each, independently of one ancther, denote H or alkyl
30 having 1-5 C atoms, in which 1-3 CHz groups may be
replaced by O, S, 80, SOz, NH, NMe or NEt and/or, in
addition, 1-5 H atoms may be repiaced by F and/or Ci,
R® and R'® together also denote an alkylene chain having 2, 3,4, 5
or 6 C atoms, in.which one CH, group may be replaced

% by O, S, SO, SOz, NH, NR?, NCOR® or NCOOR®,



or .cyel | c al kyl having 3-7 C atons, and pharnaceutically usable
salts, W(ﬁé g7h AUt Omer s and 15 st er eoi soner s t her eofpcrvErRbosthosrgi
m Xt ures ther ? In all -ratios. unds according to one
or.-nore of Clainms 1-8 in which R dengggs OH or OCH3, 20 R2 denotes
S2Het, SO2NHAr, SO2NAA' , SO02NHA, SO02NA[ (CH2) ONA2], SO2NAHet

SO2NA- benzyl,  CONHA, CONAA CONHAr, CONHHet, CONA-benzyl,

CONA[ ( CH2) 00A]  or, (CONAAT, ﬁ%eg@«[éﬁyﬂ%aﬁaﬁ{yl %F bldﬁ@nyR%ac%feﬂﬁdh is

i ndependent |y of 5ne another
CONH2, NHCOA, NHCONHZ, OH unagbs@(;@dz;rommo- oj- @nzmmnuteplmzbwo%

QAr, NAA', 30 NH2 or 1 A

V\rrﬁno;:]ycl | cbsat ur at ed het er%ﬁg h@%&ﬁ) WMF%QFEB& ﬂg‘%@% :
ich may be nono-, di- or o Joy. B, sl )70 ’

(carbonyl oxygen), 35 WO ?%}E;NC% PP220 61%%0631 -(58 )A A

each, i'ndependently of one&ﬁ)&)&ha{C(lﬂ hb{-@omfbraaﬁ‘@'@’d or branched

al kyl having 1-6 C atons, e gi- tion, 1-5 H atons nay be
replaced by F, C and/or 8[8@# 1?1?04:@9 | 'kyl havi ng 3-7 C atons, y5

and pharmaceuti callsy usabl %Ie?l%iéss oL
i@ dhRrRted, andat
st er eoi sonmers thereof I ncl udi ng erlnnsﬁc%ﬂures%z?ﬁhg egf I n aIIa r%tulregtgd o

go[né)ozndshagcor ding to O aiammaticheteredydie bavinge! i 6l Qend/or S atomso
ﬂj ydroxy-5- (pi peri C\'A'fhr} mayuﬂ)g R‘mﬁl& p&eﬂy{risuﬁs&t‘%ﬂéﬁ'b?rl-%l A,
OR", N(R™), NO2, CN, COOR"", CON(R™,
NR'ICOA, NR''SO,A, COR™, SONR!Y, S(O)mA, =8,
=NR"! and/or =O (carbonyl oxygen),

15 R denotes H or A,
Hal, denotes F, Cl, Bror |,
m denotes 0, 1 or 2, ,
n denotes 0, 1, 2, 3 or 4,
o} denotes 1, 2 0r 3
20

and pharmaceutically usable salts, soivates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 of the formula | in which
25 R denotes OH or OCHj,
and pharmaceutically usable salts, solvates, tautomers and

sterecisomers thereof, including mixtures thereof in all ratios.

30 3. Compounds according to Claim 1 or 2 in which
R* RS R®  each, independently of one another, dencte H, Hal,
CN, A, COOH, COOA, CONHz, NHCOA, NHCONH,
OH, OA, O(CHz).Het, O(CH2)aNHz, O(CH2).CN, OAr,
NAA' NH; or NHCO(CHa)wAr,
3 and pharmaceutically usable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.



phenyl) 3- hydroxy-4H1, 2,4-triazole ("A3"), 5-12,4-dihyd

"~ roxy- 5- (foehinsroi net hyI sul f amoyl )phenyl ]-4-(2- PCT/EP2006/000631
chl or ophenyl ) - 3- hydroxy-4H— 1,2,4-tri ﬁé@ ("A4"), 15

5-[ 2, 4- di hydr oxy-5- (N, N-di et hyl sul fa

phe nyI] 4-(2-chl oro-

phenyl ) - 3- hydroxy-4H1,2,4-triazole (" A5 ,  5-[2,4-di hydroxy-5-(N-p
h e nylsu IfanDyI)phenyI] 4-(2-cht oro

phenyl)-3-hydroxy-4H 1,2, 4-triazole ("A6"), 20

5-[2, 4-di hydr oxy-5-(4- nethylplpera2|ne | -sul fonyl)p henyl] 4 (2-

chl or opheny#) - 3Chygoords gecardnaio enegomere Uf@le)lmss‘- Ban e

4 {2- ohl or ophend 95 hydr G sl Erendeity SO SRORBY %emteH For

5-[2, 4- di hydr oxy- 5- (N-buty(DAN met hyl sulfam)yl)phenyl] 4-(2 25
chl or@phenyl) 3-pydroxy-4H-1,2,4-trjazole ('A2

- di hydr oxR®° 5- [ N- ( 2- oﬁemtwmhahdbt%| NOw» Q@@h‘yhb‘@h%ﬁﬂo““z-
rnoyl ] phenyl }-4-(2-chloro I A27"),
5-[2, 4- di hzd}rox§/-5- (N- prf;@@?% éjmﬁ?éﬁgﬁﬂ?ﬁzo(g (30 )
chl orophenyl ) - 3aﬁd’¢h9hﬁaééijt&:aﬂ ﬁsabie&aﬁ‘aesdlva%& ﬁa,utomers and

5-[ 2, 4-di hydroxy-5-(N, N-djnethy|s IfarmylthPhenyl 1l oro

5-{2, 4

phenyl ) - 3- hydr ofigresisamerythereely

fher of in (aﬁ ratios.

5-[ 2, 4qdi hydr oxy-5-(N-cycl ohexyl - N-nmet hyl sul f anoyl ) phenyl]-4- 35
(2-chl orophenyl ) - 3-hydroxy-4H1, 2,4-triazole ("A30"), WO 2006/ 087077
PCTI EP2006/ B0068bdmpAMds-dc2onding to one or more of Claims 1-4 in which

PCTI EP2006/ 601 2 s hyl sulfa-, .
oyt phenyi 4. 2" chi or opereres et Hieoshal e 1022, 4.

noyl ] phenyl ] -4

i hydroxy-5-(N-benzyl - b
chl or ophenyl ) - 3- hydr oxy 4 Q%Zlm{h?dlrgg%é tﬂoftﬁ‘r’cwde"ér—[@?réups may be

i hydr
phenyl
r oxy-

20

25

30

35

-5- (N-net hyl sul far&wac)qnhley\@]SAS@Z l b‘i‘z)-NR andfor by

- 3- hvd - 2. 4- |
s5'(ﬁl—IO?IOIrO)(;f(}/I\fflr_r'-e'?mz/-l“4 LiriF 0 eﬂé?eﬁlwﬁf AnFQE%QPhSTépPIy&‘JmS may

henyl ) - 3- hydr oxy-4H1, 2, 4p¢ rréﬁlé@é@b{( FARY," Bs and/or R,

Alk or cyclic alkyl having 3-7 C atoms,
and pharmaceutically usable salts, solvates, tautomers and
sterecisomers thereof, including mixtures thereof in all ratios.

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

A denotes unbranched or branched alkyl having 1-6 C
atoms, in which one, two or three CHz groups may be
replaced by O, S, SO, SOz, NH and/or by -CH=CH-
groups and/or, in addition, 1-5 H atoms may be re-
placed by F, Cl and/or Br,

Alk or cyclic alky! having 3-7 C atoms,
and pharmaceutically usable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which



10_5-f 2, 4- di hydr oxy-5- (N- propyi sul farmyl ) phenyl ] - 4- (2-chl or o-

phenyl) - 3wbydsspsyerd 1, 2, 4-triazole ("A36"), 5-[2, PCT/EP2006/00063]
4-'di hydr oxy-5- (N-i sopropyl -N-m ethyl s fa nmoyl ) p henyl]-4-(2-
chl.or ophenyl ) - 3- hydroxy-4H1, 2, 4-tri azo e ("A37"), 15 5-[2,4-d

i hydr oxy-5-(N-propyl - N-net hyl sulfarmyl)phenyf] 4- ( 3-

chl orophenyl ) - 3- hydroxy-4H 1, 2, 4-tri azole ("A38"), 5-[2,4-di hyd

roxy-5-(N-propylg t
I uor ophenyt ) 3. hyf@x%/‘é{%@%id%ﬂ?ﬁe)ﬁg?gbgé ‘aﬂb{&fr) denote H or alkyl having

5-[ 2, 4- di hydr oxy- 5- ( N- bi5dp aterNs nistwilyick d+-5 ahaiprr)aorrmemhe] replqcad by F
met hyl phenyl ) - 3- hydr ox 4H_Hé!2 4-triazole ("A40"), 5-[2,4-d

i hydr oxy-5-(N-1i sopropy% CKP ‘hyl sul f anoyl ) phe nyl ] -4-( 3-

chl or ophenyl’) - 3- iydlp ﬁéhé&é&ro&llf‘u&éb@@wt@ éoieﬁtés aaut&nb% 4nd i hyd
roxy-55(N-i sopropyl - N-met hyl s ul fanoyl ) p henyl ] - 4-

et hyl phenyl ) - 3- hstaranigerersiihereot mobmn@nnxm@ tjwer@f[nz aJi refios:d
roxy-5- (N- propyl - N- net hyl sul f anoyl ) phenyl ] - 4- ( 2-

fl uorophenyl ) - 3- hydroxy-4H 1, 2, 4-triazole ("A43"), 5-[2,4-d ihyd
roxy-5- (N-isgpr OQMfrrrdNuﬁE*s@bbétdlﬁ@@ﬁhé@hﬁfbfé]cf@[é%s w In\ whlch

fl uorophenyl)-3-hydroxy-4H-1, 2, 4-triazole ("A44"),

i hydr oxy-5- (N- prpyl - N- metdginodes Mﬂb@?ﬁﬂ]‘ﬁ?ﬂﬁ@rﬁ?w(}h&ﬂ@@yl hawng 1-6C

met hyl phenyl ) - 3- hydr oxy- 4

5-[ 4- ( gbf | uor ophenyl ) - 3- h%ﬁﬁyﬁﬂhﬁpbﬁ %F@ﬁ%ﬁ%y b¢ renjaged;by I Cl
hydr oxy- N-net hyl - N- pr opy| bgnzanBee (" A46"), WO 2006/ 087077
PCTI.EP2006/ 000631 -100

5- [ 4- ( 2- met hyl phenyl ) - 3- hyefr@selic sl having 37 &8fermi.y| 1 -2, 4-di -

hydr oxy- N- et hyl ) he
Y hvdr oy 4 iﬁqBﬁgﬁﬁé{)@ﬁazgyﬁgaﬁHA@s soﬁat[eéséa%na%r&aﬁ@

hydr ox¥5 N- net hyl styrmgmhb@ﬂmdelr(chmw nixtures thereof in all ratios.
5-[4-(2-chl orophenyl) - 3- hydroxy-4H1, 2, 4-triazol -5-yl]-2,4-d i
hydr oxy- N- met hyl - N- met hoxyet hyl benzam de (" A49"),

5-{4-[4- (pi perazin-4-yl et hoxy) phenyl ] - 3- hydroxy-4H1, 2, 4-tri azol -

3

9. Compounds according to one or.mare of Claims 1-8 in which
R denotes OH or OCHs,
R? denotes SO-Het, SO.NHAr, SONAA', SO.NHA,
SONA[(CH2)NAL]L SONAHet, SO:NA-benzyl,
CONHA, CONAA', CONHAr, CONHHet, CONA-benzyl,
CONA[(CH2),0A] or CONAAT,
25 R® denotes H or Br,
R* R® R® each, independently of one another, denote H, Hal, CN,
A, COOH, COOA, CONH,, NHCOA, NHCONH,;, OH,
OA, O(CHgz)oHet, O{CHz)eNHa, O(CHz)oCN, OAr, NAA',

20

30 NH, or NHCO(CHz)nAl',
Ar denotes phenyil,
Het denotes a monocyclic saturated heterocycle having 1 to

2 N, O and/or 5§ atoms, which may be mono-, di- or

trisubstituted by Hal, A, and/or =O {carbonyl oxygen),
35



5-yl}-2, 4-di hydr oxy- N net hyl - N- but yl benzam de ("A50"), 10

 5-T4- (4-wbhydepbany! ) - 3- hydroxy-4H1, 2, 4-triazol - 5-yl | -geERb006/000631
hydr oxy- N- met hyl - N- pr opyl benzam de ('L@ 1"), .

5-[ 4- ( 3- net hoxyphenyl ) - 3- hydroxy-4H 1,"2, 4-tri azol -5-yl]-2,4

di hydr oxy- N- net hyl - N-i sobut yl benzam de ("A52"), 15

5- 14- ( 2- net hoxyphenyl ) - 3- hydroxy-4H-1, 2, 4-tri azol -5-yl]-2, 4-di -

hydr oxy- N- net hya - A+ et hyl %’&ﬁamdéﬁehdé’t’itﬁ/ of one another, denote unbranched
5-[ 4- (2-f1 uor ophenyl ) - 3- hydr oxy- 4H 24-tr|azol-5- |']

hydzoxg N-2nret hyl - Nh( 4- mtmcbrymmalkwémeﬂj@ ¢ aﬁs@ms; ln \gblch in addi-
S oy oy R o ey PR s Pt betrhgBegatty R s b,

5- [4 (3- et hyl phenyl) - 3- byt bwymg}rhéw?gaﬁoaazmb 5-yil-2,4-di
hydr ogy- N- met hyl - N- et hyi benzam de ("A
5-{ 4- [ 4- ( 2- cyar®id RBayyaceLticaly @Wﬁﬁa]ts.asq%xai%@umm%@mtr. - 25

E.ZE’L- (211 vor o SoREREY R SelRICARIRSIRGIT i allzdfds, )

4- di hydr oxy- N- met hyl - N—propyl benzam de ( A58 ),
5 [ 4- (3, 4-di net hoxyphe nyl)-3-hydroxy-4H1 4-trjazol -5-yl]-2,4 30 .
di hydr oxy- l\ﬂ@fetﬁ9mmﬂﬁﬂ§[§‘9i%@ﬁgﬂﬁ Qi 1A§@Ie§ted from the group

Pyciroxy- N ot byl - SRR et B R 1
usabl e salts, sphamies, hytlmﬁy@atﬂ‘lﬁ AnrdazdsleglAsl)somers thereof,
g X e e SR oA L o
Sol vt oo, cal t o Ef %ﬂé%xﬁh@@*?#é??‘é%@?mﬁ?t Charkcteri sed
inthgg 5 a) a c0rrpﬁuﬂﬁ,d—djhydMyﬁewmﬂ-@ethylsuﬁzwml)phenyl] -4-(2-chloro-
, phenyl)-3-hyd roxy-4H-1,2,4-triazole ("AS5"), '
5-[2,4-dihydroxy-5-(N-phenylsulfamoyl)phenyl]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2,4-triazole ("A8"},
5-[2,4-dihydroxy-5-(4-methylpiperazine-1-sulfonyl)phenyl]-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A7"),
5-[2,4-dihydroxy-5-(3-bromomethylpiperazine-1-sulfonyhphenyl}-
4-(2-chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A24"),
5-{2,4-dihydroxy-5-(N-butyl-N-methylsulfamoyl)phenyl]-4-(2-
25 chlorophenyl)-3-hydroxy-4+-1,2 4-triazole ("A26"),
5-{2 4-dihydroxy-5-[N-(2-dimethylaminosthyl)-N-methylsulfa-
moyl]phenyl}-4-(2-chlorophenyl)-3-hydroxy-4+-1,2 4-triazole ("A27"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl}-4-(2-
30 chlorophenyl)-3-hydroxy-4H-1,2,4-triazole ("A28"),
5-[2,4-dihydroxy-5-(N,N-dimethylsulfamoyl)phenyl]-4-(2-chloro-
phenyl)-3-hydroxy-4H-1,2 4-triazole ("A29"),
5—[2,4-dihydroxy—s-(N-cyc]ohexyl—N—methylsulfamoyl)phenyl]-4—
(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A30%),

20

35



R5,1I00RLR3/ I RR NHII QN_N -12 15 in which Rl, R2, R3, R4,

'Rs 'and R6wases/ésh@r7meani ngs i ndicated in Claim 1, wher echiid@ediods:
OH groups are in protected form and Z netes a hydroxyl -protecting
group, 20 is reacted with a conpound of“the formula Il 25 Y

N," N\N-N I'l'l V 30 in which Y denotes 0 or S, and the protecting
groups are subsequently renoved, 35 or WD 2006/ 087077

PCT/ CP2006/ 000631 - 402 AdiingdeHiyPsprag pheth iy iroidi Ry )-W-ridéhuifa- | V
Ri HNHZ OH 10 in which
moyliphenyl}-4-(2-chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A31"),
5-[2,4-dihydroxy-5-(N-benzyl-N-methylsulfamoyl)phenyl]-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A32"),
5-[2,4-dihydroxy-5-(N-methylsulfamoyl)pheny!]-4-{2-chioro-
phenyl)-3-hydroxy-4H-1,2,4-friazole ("A33"),
5-2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-
ethylphenyl}-3-hydroxy-4H-1,2 4-triazole ("A34"),
10 5-{2 4-dihydroxy-5-(N-propyisulfamoyl)pheny!]-4-(2-chloro-
' phenyl)-3-hydroxy-4H-1,2,4-triazole ("A36"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyi]-4-(2-
chlorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A37"),
15 5-12,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(3-
| chlorophenyl)-3-hydroxy-4+-1,2 4-triazole ("A38"),
542 ,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl}phenyl]-4-(3-
fluorophenyl)-3-hydroxy-4H-1,2 4-friazole ("A39"},
5-[2,4—dihydroxy-5-(N-propyl-!\;‘-methylsuIfamoy!)phenyl]—4—(2-
methylphenyl}-3-hydroxy-4-1,2 4-triazole ("A40"),
5-[2,4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyfphenyl]-4-(3-
chlorophenyl)-3-hydroxy-4H-1,2, 4-triazole ("A41"),
5-2 4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(2-
25 ethylphenyl)-3-hydroxy-4H-1,2,4-triazole ("A42"),
5-[2 4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(2-
fluorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A43"),
5-]2 4-dihydroxy-5-(N-isopropyl-N-methylsulfamoyl)phenyl]-4-(2-
30 fluorophenyl)-3-hydroxy-4H-1,2 4-triazole ("A44"),
5-[2,4-dihydroxy-5-(N-propyl-N-methylsulfamoyl)phenyl]-4-(3-
methylphenyl)-3-hydroxy-4H-1,2,4-triazole ("A45"),
5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-6-yl}-2,4-di-
hydroxy-N-methyl-N-propylbenzamide ("A46"),

20

35



R., R2 and R3 have the neanings indicated in Claiml, 15 is reacted

"wWth a cogasdselk the formula V. Ra RS 20 R6 V  Y=C=Neci/Rp2at/6ddsi24,
R5 and R6 have the neanings-indicat edé‘b& Caiml1l 25 and Y denotes O
Ve .

or- S, to give thiosem carbazide deriv and the latter are
subsequently cyclised, 30 and/or in that one or nore radical(s) R,
R2, R R4, R5 and/or R6 in a conpound of the formula | is (are)

converted into one gi4l 5.B0-2adfor R6
35 by, for exanpl e,9 4@%@8%?8{@%9 ?E@I}j O%g%d%oagtg?%h gg 1) !

reduci ng a ni trlmytiromyrw-mtiwi-ﬁémowltgammlde i("YAWARdr ol ysi ng an ester

t b | t t
a1 Ky at ad-am ne_ by STERREnIesPeRRA RO A et ey © "
chloride into agy W_me}ﬁw,@mgﬁgjlbéhzlaﬁ-ﬁge?rp‘@%d of the formula | is

converged into ohe of its 'salts : di canent's conprising at |east
one conpound of t heS{é{Zuwhloropharsyladniydroxykthi-tet. ddtiazeltd-yi@shbi-e
salts, solvat ®Sh ér%%;tf?\l me?hﬁ-'}\cll-me’choxyethylbenzamlde ("A49")
5-{4-]4- (plperazm -4-ylethoxy)phenyl]-3-hydroxy-4H-1,2,4-triazol-
5-yl}-2,4-dihydroxy-N-methyl-N-butylbenzamide ("A50"),
10 5-[4-(4-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-di-
hydroxy-N-methyl-N-propylbenzamide ("A51™),
5-4-(3~-methoxyphenyl)-3-hydroxy-4+-1,2 4-triazol-5-yl]-2,4-
dihydroxy-N-methyl-N-isobutylbenzamide ("A52"),
15 5-[4-(2-methoxyphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-di-
hydroxy-N-methyl-N-ethylbenzamide ("A53"},
5-[4-(2-fluorophenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4- dl-
hydroxy-N-methyl-N-(4-methoxyphenylibenzamide ("A54"),
5-{4-[3-(2-aminoethoxy)phenyl]-3-hydroxy-4H-1,2 4-triazol-5-yl}-
2 4-dihydroxy-N-methyl-N-propylbenzamide ("A55"),
5-[4-(3-methylphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-2,4-di-
hydroxy-N-methyl-N-ethylbenzamide ("A56"),
5-{4-[4-(2-cyanoethoxy)-2-fluorophenyl]-3-hydroxy-4-1,2,4-tri-
25 az0l-5-yl}-2,4-dihydroxy-N-methyl-N-propylbenzamide ("A57"),
5-[4-(2-fluoro-3-methoxyphenyl)-3-hydroxy-4H-1,2,4-triazol-5-yl]-
2 4-dihydroxy-N-methyl-N-propylbenzamide ("A58"),
5-[4-(3,4-dimethoxyphenyl)-3-hydroxy-4+-1,2 4-triazol-5-yl}-2,4-
30 dihydroxy-N-methyl-N-propylbenzamide ("A58"),
5-{4-(2-ethylphenyl)-3-hydroxy-4H-1,2 4-triazol-5-yl}-2,4-di-
hydroxy-A-methyl-N-ethylbenzamide ("AB0"),

20

35 and pharmaceutically usable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.



stereoi soners thereof, including mxtures thereof in all ratios, and
“opti onal lyoe¥sdi@nt s and/ or adjuvants. 20 13. Use of ceapeemdsomss:
the formula | and pharmaceutically usgﬁb$_ salts, solvates, tautoners
and stereoi somers thereof, including xtures thereof in all ratios,
for the preparation of a medicanent for the treatnent and/or
prophyl axi s of diseases in which the inhibition, 25 regul ation and/or
nodul ati on of HSP90 plays a role. 14. Use according to Caim 13 of
conmpounds of the fornula | and phar- naceutically usable salts,

sol vat es, t atit. onBreweasdorstherpepatationsof commaantls df e deringatiageending
thereof in all ratjos, for.th reparation of 0 i nt for
the treatnment ortdy @f@ﬁﬂl‘{)%aﬂg Fﬁ'{ﬂﬁ»@ﬁ?&ﬁ@@&%&?% %@V%@gdgggses, f or
i mune suppr essi gRidfetd &N BledBbRomiené imest tharactaribeceid tHaseases,
cysticsfibrosis, giseases associated wth angi o- genesis, infectious
di seases, autoi mmune di seases, ischaem a, 35 fibrogenetic diseases,
for the pronotion of nerve r i WO 2006/ 087077

PCTI EP2006/ 000633 -ﬁﬁﬂnF%¥wﬁ%ﬁﬁ§%?$¢@ﬂ?He growt h of cancer, tunour
cells and tunour netasta- ses, for the protection of normal cells
agai nst toxicity caused by cheno- 5 therapy, for the treatnent of

di seases in which incorred® protein fﬁldi@g or ag- gregation is a
principgl causal fac%gr. 15. Ume accokding to Claim 14, where the
tumour di seases are T y: yXosar comn, |i posarcona
chondr osar conma, o0steogen dofE, angi osarcommg,
endot hel i osarcoma, |ynp =~ ynphangi oendot hel i osar conma,
synovi oma, mesot helioma, % ur, |eosarcfma,

r habdonyosar coma, col on cancinogfa, 15 pancreatic cancer, breast
cancer, ovarian cancer, pr@gtate‘qmqger,

15
in which
R' R?, R? R* R® and R® have the meanings indicated in Claim
1, where NH, and/or OH groups are in protected form, and
Z denotes a hydroxyl-protecting group,
20
is reacted with
a compound of the formula I}
* 1
NJ/\N N/\\N i
30 in which Y denotes O or S,

and the protecting groups are subsequently removed,

35 or



squanous cell carcinoma, basal cell carcinom, adenocarcinoma,

© Syringoc (figg&ﬁwnsebaceous gl and carci noma, papill arypCcameriieeissl
papillarsﬁad)nocarcinonas, cystadenocqréinonas, bone marrow car 20
cioma, bronchogeni c carci noma, renal 9 Il carcinoma, hepatoma, bile
duct carci noma, choriocarcinoma, sem noma, enbryonic carci- nong,

WIlms tunmour, cervical cancer, testicular tunmour, lung carci- nong,

smal | -cell lung, cargi I rigipgoma, epithelial carci- noma,

glioma, astrocypgna%(%gﬂﬁ?$@% as?gﬁgﬁu%Jghiopharyngiona, 25

ependynoma, pineal oma, haenangi obl ast ona, acousti c neurona,

ol i godendr ogl i oma, neni ngi oma, nel anoma, neurobl astonma, retino-

bl ast oma, | eukaem a, |ynphoma, nultiple nyel oma, Wal denstrom s

macr ogl obul i naem a and hegyy chgisn di sease. 30 16. Use according to

Claim a4, where the viral- pathogen of the viral dis- eases is

sel ectéd fromthe group congis{ing of hepathis type A, hepa- titis

type B, hepatitis type C i \ varicella, adenovirus, herpes

si npl ex type | (HSV—I)B1 e' pl ex type 11 (HSV-11), cattle

pl ague, 35 rhinovirus, echow NotBiVi,r us, respiratory syncyti al

virus (RSV), papillomavirus, P irus, cytonegal ovirus,

equi novi rus, arbovirus, WO 2006087077 PCT/ EP2006/ 000631 - 105
huntav% us, Coxsackie virus, munps virus, neasles virus, rubella

Vi rus, Bolio vi rus, human i mmunodeficiency virus type I (H V-1) and

human i nmmunodef i ci engywivichus type Il (HIV-11). 5 17. Use according to

Cl aim 14, where the inpflammti,on-induced di seases e toid

arthritis, asthma, nBRtR%ﬂ@d & I’"@"Sgh‘% W?%@ﬁ'%‘%%@&%?[aﬁﬁﬂgﬁs

eryt hemat osus, psoriasis and inflanmatory bowel disease. 10 18. Use

according to Claim 14, where the di seases associated with

angiog%%gsis ar ejsticabtsd with et i nopat hy, haemangi omas, endonetri osis

a compound of the forrqula \Y

R# RS

Y=C=N

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

and
Y denotes O or S,

25

to give thiosemicarbazide derivatives, and the latter are subsequently

cyclised,
30

g .
and/or in that one or more radical(s) R', R?, R®, R ReandforR°ina
compound of the formula | is (are} converted into one or more radi-
cal(s) R', R?, R%, R*, R® andfor R

35

by, for exampile,



anql tunmour angi ogenesis. 15 19. Use according to C aim 14, where the
i brogene@bcmgyf@g@ﬁes are sc[eroderma, polynyositis, S)S@ﬁ*m(ﬁmmgu@l
| upus,' cirrhosis of the.liver, keImqéormation, |nterst|t|al
nephritis and pul nonary fi brosi s. U8e “accor di ng to Cl aim 14,
where the di seases in which incorrect 20 protein folding or
aggregation is a principal causal factor are scrapie,

Creut zf el dt - Jakob di sease, Huntington's or Al zheiner's. 21.

Medi canment s conprising at | east one conpound of the fornmula 1 25
and/ or pharmaceupi cal |y skl #alttsgrospl ty ainesaminioagroaper s and
stereol sonmers thereof, including mxtures thereof 1n aII rati os, and
at least one further medicament active ingredient. 30 22. Set (Kkit)
consi sting of sejjarate plapkslysing @) eater gfdugrta & eadhmxyhgroefe, a conpound
of thegfornmula | and/or pharnmaceutically usable salts, solvates,
tautonmers and stereoisonmers thereof, including m xtures thereof in
all ratios, and iiiB5 (b) eenvsriiRg amamiamsieup tro anfalkylatad spmeddent
active |ngred| ent., ' V@Q4@ gﬁ?@gﬂo,PCT/ EP20061000631 -106 23.

I nt er nedi at e corrpounds of the tormula R25R6 R3 | RBI-I a
ZON~ ~ R4 10 NY in which Z denotes A, Ac, benzyl or
p- met hoxybenzyl , jy) converting an acid chloride into an amide,

10

andfor a base or acid of the formula | is converted into one of ifs

salts.

15 12. Medicaments comprising at least one compound of the formuia [
and/or pharmaceutically usable saits, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

20 13. Use of compounds of the formula | and pharmaceutically usable
salts, solvates, tautomers and stereoisomers thereof, including
mixtures ‘thereof in ail ratios, for the preparation of a medicament for
the treatment and/or prophylaxis of diseases in which the inhibition,

95 regulation and/or modulation of HSPS0 plays a role.

14. Use according to Claim 13 of compounds of the formula | and phar-
maceutically usable salis, solvates, tautomers and stereoiéomers
thereof, including mixtures thereof in all ratios, for the préparation of

20 a medicament for the treatment or prevention of tumour diseases,
viral diseases, for immune suppression in fransplants, inflammation-
induced diseases, cystic fibrosis, diseases associated with angio-
genesis, infectious diseases, autoimmune diseases, ischaemia,

35 fibrogenetic diseases,

for the promotion of nerve regeneratlon



a Y-denotes OH or SH, 15 Rl denotes OH or OCH3, R2 denotes SQ2Het,

SO2NH§ o D6/ HNAA ,  R3 denot es H R4, R5, R6 each, ptngenpataail y of
* one anot her, denote H Hal, A, COOH; COOA, CONH2, NHCQOA,
© NHCONH2, C]—I, OA, NAA' NH2 or HC&%HZ)" Ar, Ar denotes phenyl, Het
denotes a nonocyclic saturated heterocycle havi ng 1to 2N O and/ or
S atoms, which may be nono-, di- or 25 trisubstituted by Hal, A

and/or =0 (Cﬁ:rrmﬂﬂﬁignewagmwm%f oéncs@wmowesnpaeaﬁ@mmwu%ew&

anot her, denote unbranchéd branched al kyl having 1-6 C atoms, in
which, in adegs, tion, 1-5 H atoms may be replaced by F, O and/or Br,
220'0; af%’gl 'tﬁg:?léﬂg%/ !progggﬁgrgog’ ﬁgrm%l%teﬂsnggafﬂ%!: todx‘[acrf@tc%%sgd b%l éhelia"rﬁo-or X
therapy,
® for the treatment of diseases in which incorrect protein folding or ag-

gregation is a principal causal factor.

15. Use according to Claim 14, where the tumour diseases are fibro-

10 sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-
sarcoma, lymphangicendotheliosarcoma, synovioma, mesothelioma,
Ewing’s fumour, leiosarcoma, rhabdomyosarcoma, colon carcinoma,

15 pancreafic cancer, breast cancer, ovarian cancer, prostate cancer,

squamous cell carcinoma, basal cell c‘;arcino'ma, adenocarcinoma,

syringocarcinoma, sebaceous gland carcinoma, papillary carcinoma,
papillary adenocarcinomas, cystadenocarcinomas, bone marrow car-
cinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma,

20 bile duct carcinoma, choriocarcinoma, seminoma, embryonic carci-
noma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carci-
noma, glioma, astrocytorna, medulloblastoma, craniopharyngioma,

25 ependymoma, pinealoma, haemangioblastoma, acoustic neuroma,
oligadendroglioma, meningioma, melanoma, neuroblastoma, retino-
blastoma, leukaemia, lymphoma, muttiple myeloma, Waldenstrom's
macroglobulinaemia and heavy chain disease.

30

16. Use according to Claim 14, where the viral pathogen of the viral dis-
eases is selected from the group consisting of hepatitis type A, hepa-
titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type { (HSV-]), herpes simplex type 1l (HSV-lI), cattle plague,

3 rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),

papillomavirus, papovavirus, cytomegalovirus, equinovirus, arbovirus,
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25

30

35

WO 2006/087077 PCT/EP2006/000631

17.

18.

19.

20,

21.

22.

- 105 -

huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type | (HIV-I) and

human immunodeficiency virus type || (H]anl).

Use according to Claim 14, where the inflammation-induced diseases
are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

lupus erythematosus, psoriasis and inflammatory bowel disease.

Use according to Claim 14, where the diseases associated with
angiogenesis are diabetic retinopathy, haemangiomas, endometriosis

and tumour angiogenesis.

Use according to Claim 14, where the fibrogenstic diseases are
scleroderma, polymyositis, systemic lupus, cirrhosis of the liver,

keloid formation, interstitial nephritis and pulmonary fibrosis.

Use according to Claim 14, where the diseases in which incorrect
protein folding or aggregation is a principal causal factor are scrapie,
Creutzfeldt-Jakob disease, Huntington's or Alzheimer's.

Medicaments comprising at least one compound of the formula |
andfor pharmaceutically usable salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios, and at

least one further medicament active ingredient.

Set (ki) consisting of separate packs of

(a) an effective amount of a compound of the formula | and/or
pharmaceutically usable salts, solvates, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios,

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

-

ent.
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23. Intermediate compounds of the formula 1-]

R1

Ar
Het

A A

Hali

R2
RS
R3
RS -1
N{\ f Y R
N

denotes A, Ac, benzyl or p-methoxybenzyl,

denotes OH or SH,

denotes OH or OCHs,

denotes SOzHet, SONHAr or SO,NAA,

denotes H, "

each, independently of one another, denote H, Hal, CN,
A, COOH, COOA, CONHz, NHCOA, NHCONH,, OH,
OA, NAA', NH; or NHCO(CHa)nAr,

denotes phenyl,

denotes a monocyclic saturated heterocycle having 1 to
2 N, O and/or S atoms, which may be mono-, di- or
trisubstituted by Hal, A, and/or =0 (carbonyl oxygen),
each, independently of one another, denote unbranched
or hranched alkyl having 1-6 C atoms, in which, in addi-
tion, 1-5 H atorms may be replaced by F, Cl and/or Br,
or cyclic alkyl having 3-7 C atoms,

denotes F, Cl, Bror |,

and salts thereof.



