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compounds for the treatment of diseases in which HSP90 plays a role.

15 The correct folding and conformation of proteins in cells is ensured by
molecular chaperones and is critical for the regulation of the equilibrium
between protein synthesis and degradation. Chaperones are important for
the regulation of many central functions of cells, such as, for example, cell

20 proliferation and apoptosis (Jolly and Morimoto, 2000; Smith et al., 1998;
Smith, 2001).

Heat shock proteins (HSPs)

The cells of a tissue react to external stress, such as, for example, heat,
C 25 hypoxia, oxidative stress, or toxic substances, such as heavy metals or

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

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

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

results in a stress-tolerant state of the cell.

Besides this originally discovered protective mechanism promoted by

HSPs against external stress, further important chaperone functions

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

35
under normal stress-free conditions. Thus, various HSPs regulate, for
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HSP90 HSPO0 represents approximately 1-2% of the total cellular protein
mass. |t WO Zots/foded proeary eeatiisaoonregagion of protein with neurodegenera-

15 tive progression in the case of Alzheimer's disease, prion diseases or
Huntington's syndrome. Incorrect protein folding may also result in loss of
wild-type function, which can have the consequence of incorrectly regu-

lated molecuiar and physiological function.

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

C Lebeau et al., 1991).

25
The fact that HSP90 plays a role in a number of central oncogenic signal-
ling pathways in the cell and certain natural products having cancer-inhib-
iting activity target HSP90 has led to the concept that inhibition of the func-
30 tion of HSP90 would be sensible in the treatment of tumour diseases.
An HSPS0 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG),

a derivative of geldanamycin, is currently undergoing clinical trials.

35 HSP90

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



3is usually in the formof a diner in the cell and is associated wth a
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of the conformation and maturing of various client key proteins. These can
be divided into three groups: receptors for steroid hormones, Ser/Thr or
tyrosine kinases (for example ERBB2, RAF-1, CDK4 and LCK) and a
collection of various proteins, such as, for example, mutated p53 or the

20 catalytic subunit of telomerase hTERT. Each of these proteins takes on a
key role in the regulation of physiological and biochemical processes of
cells.

c The preserved HSP30 family in humans consists of four genes, cytosolic

25 HSP90a, the inducible HSP90p isoform (Hickey et al., 1989), GRP9%4 in
the endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the
mitochondrial matrix (Felts et al., 2000}. It is assumed that all members of
the family have a similar mode of action, but, depending on their localisa-

30 tion in the cell, bind to different client proteins. For example, ERBB2 is a
specific client protein of GRP94 (Argon et al., 1999), while the type 1
receptor of tumour necrosis factor (TNFR1) or the retinoblastoma protein
(Rb) have been found to be clients of TRAP1 (Song et al., 1995; Chen et

al., 1996).
35



WO 2006/ 092202 PCT/ EP2006/ 001178 4 HSP90 is involved in a nunber of conplex
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degraded via the ubiquitin-proteasone pathway.

15 Known HSP90 inhibitors

The first class of HSP90 inhibitors to be discovered were benzoquinone
ansamycins with the compounds herbimycin A and geldanamycin. Origi-
nally, the reversion of the malignant phenotype in fibroblasts which had

20 been induced by transformation with the v-Src oncogene was detected
with them (Uehara et al., 1985).

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

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

25
Immune precipitation and investigations on affinity matrices then showed

that the principal mechanism of action of geldanamycin involves binding to
HSP90 (Whitesell et al., 1994; Schulte and Neckers, 1998). In addition,
X-ray crystallographic studies have shown that geldanamycin competes for
30 the ATP binding site and inhibits the intrinsic ATPase activity of HSP90
(Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma-
tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a consequence, client proteins are

35 degraded via the ubiquitin-proteasome pathway.
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15 ATPase activity (Roe et al., 1998).

Antibiotics of the coumarine type, as is known, bind to the ATP binding
site of the HSP90 homolog DNA gyrase in bacteria. The coumarine,

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

The inhibition of HSPS0 by novobiocin results in degradation of a large
25 number of HSP90-dependent signal proteins (Marcu et al., 2000a).

The degradation of signal proteins, for example ERBB2, was demon-

strated using PU3, an HSP90 inhibitor derived from purines. PU3 causes

cell cycle arrest and differentiation in breast cancer cell lines {Chiosis et
30 al., 2001).

HSP90 as therapeutic target

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

signalling pathways which have crucial importance in the phenotype of a



6 tunmour, and the discovery that certain natural products exert their
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tumour cells with HSP90 inhibitors resuits in selective degradation of

important proteins having fundamental importance for processes such as
cell proliferation, regulation of the cell cycle and apoptosis. These proc-
20 esses are frequently deregulated in tumours (see, for example, Hostein et
al., 2001).
An attractive rationale for the development of an inhibitor of HSP90 is that
a strong tumour-therapeutic action can be achieved by simultaneous deg-
c radation of a plurality of proteins which are associated with the trans-

25
formed phenotype.

In detail, the present invention relates to compounds which inhibit, regulate
and/or modulate HSP90, to compositions which comprise these com-

30 pounds, and to methods for the use thereof for the treatment of HSP90-
induced diseases, such as tumour diseases, viral diseases, such as, for
example, hepatitis B (Waxman, 2002); immune suppression in transplants
(Bijlmakers, 2000 and Yorgin, 2000); inflammation-induced diseases

35 (Bucci, 2000), such as rheumatoid arthritis, asthma, multiple sclerosis, type
1 diabetes, lupus erythematosus, psoriasis and inflammatory bowel dis-



35 (Bucci, 2000), such as rheumatoid arthritis, asthma, nultiple sclerosis,
type 1 diabetes, |upus erythematosus, psoriasis and inflamatory bowel dis
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J. Biol. Ch 276, 45160, .,2001).. WD 01/72779 .d i.b Al d
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cel | car ci nohaggregatiot i aiphionipal sgusahfaatar, susbras, farebamplessypried carci 30
o R BB sy R o RABBREFs (SR AR o e
Genet., 10, 1307, 2001; Tratzelt et al., Proc. Nat. Acad. Sci., 92, 2944,

1995; Winklhofer et al., J. Biol. Chem., 276, 45160, 2001). WO 01/72779
describes purine compounds and the use thereof for the treatment of
GRP94 (homologue or paralogue of HSP90}-induced diseases, such as
20 tumour diseases, where the cancerous tissue includes a sarcoma or carci-
noma selected from the group consisting of fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angio-
C sarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangioendothelio-
25 sarcoma, synovioma, mesothelioma, Ewing'’s tumour, leiosarcoma,
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer,
ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell
carcinoma, adenocarcinoma, syringocarcinoma, sebaceous gland carci-
30 noma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcino-
mas, bone marrow carcinoma, bronchogenic carcinoma, renal cell carci-
noma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma,
embryonic carcinoma, Wilm's tumour, cervical cancer, testicular tumour,
lung carcinoma, small-cell lung carcinoma, bladder carcinoma, epithelial
3 carcinoma, glioma, astrocytoma, medulioblastoma, craniopharyngioma,

ependymoma, pinealoma, haemangioblastoma, acoustic neuroma, oligo-
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specifically, iphibit eguyl ate | nd/ or ul ate P90 is ther re

desi raﬁ{)e ant- gﬁmé' ol GF- lf#@%ggﬁ&ecpmﬁﬁgﬁe, Ygﬁﬁpglﬁ%séﬂ'é% zﬁbgnd t hat

t he cohpound iR - : V. uakdre

phar macol ogi @%?érior opgﬁ%f es'lc%nr{ldl @agg;é%!gct %I{E‘SP@%%P?&%O ﬁwggra'lt"i cBﬁlrar t hey
exhi bi t HSP9lia forithe tieagmpniogpladiséases h&lvenabaenvbus syste andtdier ef or e
relates to con;pounds of the formula | as nedicanents and/or nedi canent
active i ngr cBRSHV@sCHIa ISe@8eSt nent  and/ or prophyl axis of the said di seases
and to the use of conpounds of the fornmula |I for the preparation of a
pharmaceutical for the treatnent c¢ and/or prophylaxis of the said di seases

and al 48 to Fnheidersiisafion of bmall ceaipouddsvenith spetifiealseintibit, sspdate whi ch

conprises the m ni strati f one or nore compounds of the forpula Ito a
tlent in naBeopmadiateiSBafinihereiora deskabls@ntian Aga ot tie Besebht may

ong to any, ARl species, for exanple a primate species, particularly
humans; rodents, 1 ncluding mce, rats and

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

In particular, they exhibit HSP90-inhibiting properties.

The present invention therefore relates to compounds of the formula | as
20 medicaments and/or medicament active ingredients in the treatment
and/or prophylaxis of the said diseases and to the use of compounds of
the formula 1 for the preparation of a pharmaceutical for the treatment
c and/or prophylaxis of the said diseases and also to a process for the treat-
25 ment of the said diseases which comprises the administration of one or
more compounds of the formula | to a patient in need of such an admini-

stration.

30 The host or patient may belong to any mammai species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
interest for experimental investigations, where they provide a model for the

35 treatment of a human disease.



hansters; rabbits; horses, cows, dogs, cats, etc. Aninmal nodels are of

I nterest for experinental investigations, where they provide a nodel for the
treatment of a hunan di sease. 35 WD 2006/ 092202 PCT/ EP2006/ 001 178 9 PRIOR
ART WO 200%P088W022 describes triazole derivatives as PSPEF296PY 8 ors. 5

WO 00/ 53169 descri bes HSP90 inhibition with counmari ne or a counari ne
derivative. WO 03/041643 A2 di scl oses HSP90-i nhi biti ng zear al anol
derivatives. HSP90-inhibiting pyrazole derivatives which are substituted by
an aromatic 10 radical in the 3- or 5-position are disclosed in WO

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

3,4-di aryl pyrazol es as HSP90 i nhibitors. Purine derivatives having

HSP90- i nhi biting properties are disclosed in 15 WO 02/36075 A2. WD 01/ 72779

descri bes puwWO006rHB000%1 aBdciidtss MiagokhrirRativéohs HBPOO irgthitorst of GRPI4
(honol ogue or paral ogue of HSP90)-induced di s- eases, such as tunour

diseasgs, where the cancerous tissue includes a 20 sarconm or carcinoma
d f

" posar corm. AR P dbes 1o lnrib eSS Bnait 4o EER M e . ¢ oo,
endot hel i osagemvaivel ynphangi osar coma, | ynph- angi oendot hel i osar coma,

synovi oma, nesothelioma, EwW ng's tunour, |eio 25 sarcoma, rhabdomyosarcons,
col on carci nW@,O%%‘lfl‘tﬁ"éaﬁ?@l&?i?ﬁﬁérHSBE)@thlblt@ﬁri’@@l@'%@hd@fa’r@h&aﬁ-cer, prost at e

cancer, squa cel | . i noma, | L rGi ocar ci.nonsa,
syringocar cCi ﬁ% ,0 'gbbg@ﬁ)ﬁ%ragggank}@%ﬂye%ﬁ’ﬁbcﬁagr%psg'lg%ﬁ@?g/%gg’i?‘cgﬁo t!E _
papi | 1 4Py ademfeis tRO8BS: 5-PrsiivASte dRLISHTInNATR00HDEE0B8RIA0INEar Ci none,
bronchogeni ¢ carci nong, renal cell
C WO 2004/056782 A1.

WO 03/055860 A1 describes 3,4-diarylpyrazoles as HSPS0 inhibitors.

Purine derivatives having HSP90-inhibiting properties are disclosed in

15 WO 02/36075 A2.

WO 01/72779 describes purine compounds and the use thereof for the
treatment of GRP94 (homolegue or paralogue of HSP90)-induced dis-

) eases, such as tumour diseases, where the cancerous tissue includes a

0 sarcoma or carcinoma selected from the group consisting of fibrosarcoma,
myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chor-
doma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymph-

c angioendotheliosarcoma, synovioma, mesothelioma, Ewing’s tumour, leio-

25 sarcoma, rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast
cancer, ovarian cancer, prostate cancer, squamous cell carcinoma, basal
cell carcinoma, adenocarcinoma, syringocarcinoma, sebaceous gland car-
cinoma, papillary carcinoma, papillary adenocarcinomas, cystadeno-

30 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, smali-cell lung carcinoma, bladder carcinoma, epithelial
carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,

35
ependymoma, pinealoma, haemangioblastoma, acoustic neuroma, oligo-



carci noma, hepatoma, bile duct carcinoma, choriocarcinoma, sem nona,
enbryoni c carcinoma, WIms tunour, cervical cancer, testicular tunour,

| ung carci | -cell lung carcinoma, bladder carcing | lial 35
carci nona,&g)lr%?ﬁ@%ﬁst rocytoma, nedul | obl astoma, crani o%ﬁi@%@@m%
ependynoma, pineal oma, haemangi obl ast on#y acoustic neuronma, oligo WO

2006/ 092202 PCT/ EP2006/ 001178 10 dendroglioma, neningi oma, nel anong,
neur obl astona, retinoblastoma, |eukaem a, |ynphoma, nultiple nyel ong,

Wl denstroma r@crggl obul i - naem a and heav% CQ% di sease, , 5. WD 01/ 72779
furthermore HPALOGLENA, MEniAOA, MEIANYIRAE IRYOLIASITANEINOPIASIYNA: f or t he
treatment of jeiaahyalig@pheia, Wstifle tHfeltiad v aRElsnsn d mack)siipd from the
group consisting of hepatitis type A “hepatitis type B, hepatitis type C

i nfl uenza, vaaénéd bad hedenobainutiseds . pes sinplex type | 10 (HSV-1), herpes
sinplex type Il (HSV-11), cattle plague, rhinovirus, echo- virus, rotavirus,
respi ratory syncyt ial virus (RSV), papillonmavirus, papova- Virus,

cyt omegal ovi yys,01¢PR7 7PN iHePmofds BRYISES thé UBE ¥ tid BompRNRAS khéhtidneds,  munps
virus, neasles virus, rubella virus, polio virus, human i mmuno 15 defi ci ency

virus type | tharein-foy thendeatmant of virahdideases, eviwye ihe visakpgibogen i HI V-11). WO
01/ 72779 furth d i bes th f the d ' d therei
T o B oA TRE B b RSt Bhedm i oPR s MR R bp Y, i e
causes an i "HEP&iHCHBE I InflubrdR, VAftliaddabnodh Piefpdd SRFASK fyperiom t he

endoplng matic reticulum recovery from hypoxic/anoxic stress, recov- ery
from nut r (HBYH), hespey sinypléx typenkk 4t S¥A e sattleaplageenimaviroasechter eof |

gﬁ dor “assott r §\aLh teebiabrt ST BeL AR FapomPloF i ERerEndTT asmmt ¢
i ons. ¢ her eof i e e on 112
a consequencyuwhps ¥irds, aveasles sirys ashelavires, qralioddtusy bBdmasrimmgnd-ar  ar r hyt h-
15 deficiency virus type | (HIV-I} and human immunodeficiency virus type 1l
(HIV-I.
WO 01/72779 furthermore describes the use of the compounds mentioned
therein for GRP94 modulation, where the modulated biological GRP94
activity 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-
C order associated with disrupted protein transport from the endoplasmatic
25 reticulum, a disorder associated with ischaemia/reperfusion, or combina-
tions thereof, where the disorder associated with ischaemia/reperfusion is
a consequence of cardiac arrest, asystolia and delayed ventricular arrhyth-
mia, heart operation, cardiopuimonary bypass operation, organ transplant,
30 spinal cord trauma, head trauma, stroke, thromboembolic stroke, haemor-
rhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemia, status
epilepticus, an epileptic fit, anxiety, schizophrenia, a neurodegenerative
disorder, Alzheimer's disease, Huntington's disease, amyotrophic lateral

- sclerosis (ALS) or neonatal stress.



m a, heart operation, cardiopul nobnary bypass operation, organ transplant, 30
spinal cord trauma, head trauma, stroke, thronboenbolic stroke, haenor-

rhagi c stroke, cerebral vasospasm hypotonia, hypogl ycaem t

epi |l epti cud’! 23%"}5?6%‘126pt ic fit, anxiety, schizophrenia, 5%&3?@8@@32& ative
di sorder, Al zheiner's disease, Huntington's di sease, anyotrophic | ateral
sclerosis (ALS) or neonatal stress. 35 WO 2006/ 092202 PCT/ EP2006/ 001178 |1
Finally, WD 01/72779 describes the use of an effective anount of a GRP94

tei duLat or f i f di t f hang- |
B lbsequent  cemely e 032788 Feicihes fuhuséob oo cBEi AU 818 si e m 5 an
i ndi vidual , BradesidERY 83u!%fb‘? f&reﬂhb&régaFdii%n.tdf.sasl‘l'l%dﬁﬂarrﬁeﬂtﬂféf‘cﬁé}ﬂg-mpg4

protein nmodul ator 1 n order that the P94 activity in cells is increased to
such an ext eing a habsaxju=mb selipenteactibh b an isEwmeEmiorstate in@ tisstesitieiioc state i s

h d, wh 1 t i ' di t.i I f h -
cequenge of PRIAIGEUR) PREAIREERbIP LGt aet LS i BHnalE B hyt hri . 10
near t_Bper at bfeinbdiaRY!BRIE nGY PRSGRPOAIAKIAAP n SRS 068850 AL, SDi

nal cord trauma, head trauma, stro romboenbol 1 ¢ stroke, haenor- rhagic
stroke, cerebuc anastesydsaha bylpsEgquena celhyporgagtiartd an istheemicepate i ept i cus,
an epileptic fit, anxiet schi zophreni a, a neuradegenerative,dis 15 order,
Al zhei mer' s Bri@%gfsc@,w rﬂ?‘ﬁ’%@?%ﬁ»ﬁ e(Wé‘%Q@_@W'%ﬁ?B?*ﬁSB_ Erqf%'iaé’yﬂhes‘ar}é- rosis

(ALS) or neog@éF@énc%tcsﬁfa?diaerarw%%r&y%{ﬁiatarﬁﬁa&a%a Qehfricll a@lm%mmtal,ssue for
a trangplant. Further literature: "20 Argon Y and Sinen BB. 1999 "G p94, an
ER chag r onehgant loppratiosi, naeticb ulpemiaindbypassddperatenpergandsnspeati spi- Cel | Dev.
Biol., Vol. 10, .. 495-805. C Bijlmkers MJJE,  Marsh M 2000 "Hsp90O is

ssent i al f of2k SR SANTRELIRIDE, Stk ROROIRIBY ke 58P T%0n, but not

tp pé i 0t enafitddic Shokd!verbtiral FASEPASRY hpbionid/MypBlyRhent®) dtatiédlpi- 11(3).
lepticus, an epileptic fit, anxiety, schizophrenia, a neurodegenerative dis-
15 order, Alzheimer's disease, Huntington's disease, amyotrophic lateral scle-
rosis (ALS) or neonatal stress, or where the tissue site is the donor tissue

for a transplant.

Further literature;

20
Argon Y and Simen BB. 1999 "Grp94, an ER chaperone with protein and
peptide binding properties”, Semin. Cell Dev. Biol., Vol. 10, pp. 495-505.
C Bijimakers M-JJE, Marsh M. 2000 “Hsp90 is essential for the synthesis and
25 subsequent membrane association, but not the maintenance, of the Src-

kinase p56ick”, Mol. Biol. Cell, Vol. 11(5), pp. 1585-1595.

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

30 an inhibitor of heat shock protein 90 (Hsp90) mediated signal transduction
has anti-inflammatory effects and interacts with glucocorticoid receptor in
vivo”, Brit. J. Pharmacol., Vol. 131(1), pp. 13-16.

Carreras CW, Schirmer A, Zhong Z, Santi VS. 2003 “Filter binding assay
for the geldanamycin-heat shock protein 90 interaction”, Analytical
Biochem., Vol. 317, pp 40-46.
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Bucci M Roviezzo F; Ccala C Sessa W, Cirino G 2000 "Cel dananycin, 30
an i nhi bitor of heat shock protein 90 (Hsp90 nedi ated signal transduction
has anti-inflammatory effects and interacts with glucocorticoid receptor in
vivo", BriVO2§06/9p2mcol ., Vol. 131(1), pp. 13-16. 35 EGFEEPUEOBNS Schirner
A, Zhong Z, Santi VS. 2003 "Filter bindizng assay for the gel dananyci n-heat
shock protein 90 interaction", Analytical Biochem, Vol. 317, pp 40-46. WO
2006/ 092202 PCT/ EP2006/ 001178 12 Chen C-F, Chen Y, Dai KD, Chen P-L, Riley
DJ and Lee WH. 1996 "A new nmenber of the hsp90 fam |y of nol ecul ar
chaperones interacts with the retinoblastom protein during mtosis and
after heat s " | I'ch . QLo U , 2409 «aChiosis G
Ti maul M\, nggé %F N%Dr?gfﬁr[bﬂl\}fézﬁgﬁg FJ.IE'F’, ﬁgeeyp%g I?g;aire)'hez? ﬁ\gkﬁggﬁd osen N.
2001 " A snmal hewohembee ofithe D family afdndlecltilze chdpaiones idteracts véibt | de pocket
of HSP90 causes Her2 degradation and the growh c arrest aﬁnﬂ&%i fferentiation
of bre%st cathedietipablagtomapeqieingliging milgsis and aftgy hestshogly, Ma. egllosi s G
Lucas B, Shtgl. A H K N 2002 "Devel opnent of a purine-scaffold
novel cl ass %{’OIHglggﬁ:bﬁdg§§?t%§§? inhibit the proliferation of cancer cells
and i nduce the degradation of her2 tyrosine kinase". Bio- organic Med.

Chem, Vol. ég pp_3555-3564. 20 Conroy SE and_Lat CFE‘ag DS., 1996. "Do heat
shock pr ot ei #8I0$iE, 4 PAIMNG Lugas Bs Munstrrdy M Zheng FF, Seppzlnzenzingg| . 74,
pp. 717-721.| Eelt Bl O : - Toft DO
2000 25 " The ﬁﬁbaﬁ%%*‘eﬁg?@@ p'é\lg{rc‘au SRRyl ggg.gngn& %%E@Q?ﬁ%aggr”ﬁ*t% N with
di stind® functieotide ppekateftHSRIO cdusdi Her2 Gbgradatidolandthe gpowBB805- 331 2.
Ful ler W Cuthbert AW_2000 "Post-transl ational di sru&tmi)tor@f the delta

(

EOB cystic ArgslRnddfiessrtiation ol heead rancenrels s efama TR) - nol e-
pp. 289-299.

15 Chiosis G, Lucas B, Shtil A, Huezo H, Rosen N 2002 “Development of a
purine-scaffold novel class of HSP90 binders that inhibit the proliferation of
cancer cells and induce the degradation of her2 tyrosine kinase”. Bio-
organic Med. Chem., Vol. 10, pp 3555-3564.

20

Conroy SE and Latchman DS. 1996 “Do heat shock proteins have a role in

breast cancer?”, Brit. J. Cancer, Vol. 74, pp. 717-721.

Felts SJ, Owen BAL, Nguyen P, Trepel J, Donner DB and Toft DO. 2000
25 “The HSP90-related protein TRAP1 is a mitochondrial protein with distinct

functional properties”, J. Biol. Chem., Vol. 5, pp. 3305-331 2.

Fuller W, Cuthbert AW. 2000 “Post-translational disruption of the delta

F508 cystic fibrosis transmembrane conductance regulator (CFTR)-mole-

30 cular Chaperone complex with geldanamycin stabilises delta F508 CFTR
in the rabbit reticulocyte lysate”, J. Biol. Chem., Vol. 275(48), pp. 37462-

37468.
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30 cul ar Chaperone conplex with gel dananycin stabilises delta F508 CFTR in
the rabbit reticulocyte lysate", J. Biol. Chem, Vol. 275(48), pp. 37462-

37468. 35 2202 PCT/ EP2006/ 001178 13 Hi ckey Ep Smal e
G Lloyd D ﬁé&\’@/ﬁg’? LA. 1999 "Sequence and regul ation o?fﬁg@gﬂe encodi ng a

human 89- ki | odal ton heat shock pro- teimw, MI. Cell. Biol., Vol. 9, pp.
2615-2626. 5 Hoang AT, Huang J, Rudra-GonguI y N, Zheng J, Powel |l WC,
Rabi ndron SK, Wi C and Roy-Burman P. 2000 "A noveI associ ati on between the

noma, Am 3. NkeKd Bra0apR Ssem A by and yiRhe AT SHINERL L o
St efano F, V‘Qﬁdiﬁ@%lé‘tl@mdf Qg%hké%rﬁﬁdlr%o@ﬂaumérﬂ%hltédéﬂbn@ﬁeé&l%@%k prgansduct i on
by the HSP90 i nhibitor -allylam no 7- denet hoxygel dananycin results in

cytostasi s alfin‘aplt Gell Biol. Qﬁ@c@rppl@%%%vm 61, pp. 4003-4009. Hur E,
KimHH Choi SM KKimJH, YimsS, Kwon HJ, Choi Y, KimDK, Lee MO0, Park H.

bypoxi 31 naubBANg ATRGAGL BESR éé@?i%%d@gwp%*’% REpinGfey esston o
transl ocat or sM@mﬂn@RdemrhﬁarQP E@ao haalovehassodiutivnatdtwieehithe- tor
radicicol", Ml . Pharnmacol., Vol. r12§4$975 982. Janeel A, Skilton RA,

Canpbel | TA, hmmand@atskoclcaanﬁ@rsptm faﬁ Ribratd prostategeienocaiGh cal Jol |y
C and Morino 0 I f ck response and nol ecul ar
chaper ones i h8@§c08§n‘g%a§@h§/@eﬂ$é]‘cpé£§®t7,’é€£ Natl. Cancer Inst., Vol. 92,

p 15(? -1572. 30 Kawani shi K, Shiozaki H, Doki Y, Sakita I, Inoue M Yano
Tsuj'Fnata T, Shanma A and Monden M 1999 "Prognostic significance of

heat shock  Hostein I, Robertson D, Di Stefano F, Workman P and Clarke PA. 2001
C “Inhibition of signal transduction by the HSP90 inhibitor 17-allylamino-

1 7-demethoxygeldanamycin results in cytostasis and apoptosis”, Cancer
15 Res., Vol. 61, pp. 4003-4009.
Hur E, Kim H-H, Choi SM, Kim JH, Yim S, Kwon HJ, Choi Y, Kim DK, Lee
M-0, Park H. 2002 "Reduction of hypoxia-induced transcription through the
repression of hypoxia-inducibie factor-1a/aryl hydrocarbon receptor
20 nuclear translocator DNA binding by the 90-kDa heat-shock protein inhibi-

tor radicicol”, Mol. Pharmacol., Vol. 62(5), pp. 975-982.

Jameel A, Skilton RA, Campbell TA, Chander SK, Coombes RC and
Lugmani YA. 1992 "Clinical

Jolly C and Morimoto RI. 2000 "Role of the heat shock response and
molecular chaperones in oncogenesis and cell death”, J. Natl. Cancer
inst., Vol. 92, pp. 1564-1572.

30

Kawanishi K, Shiozaki H, Doki Y, Sakita |, Inoue M, Yano M, Tsujinata T,
Shamma A and Monden M. 1999 "Prognostic significance of heat shock
proteins 27 and 70 in patients with squamous celi carcinoma of the

esophagus", Cancer, Vol. 85, pp. 1649-1657.
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proteins 27 and 70 in patients with squanous cell carcinoma of the
esophagus", Cancer, Vol. 85, pp. 1649-1657. 35 WD 2006/ 092202

PCT/ EP2006/ 001178 _ 14 Kel | and LR, Abel G l\/t:Keage MI, Jane rd PM
val enti M WVONIPYEP2BA, and Harrap KR 1993 "Preclini cal Pgﬁﬁﬁ"%ﬁ%ﬂq’?

eval uati on of bis- acetal o-am no-di chl or90-cycl ohexyl am ne platinum (1V): an
orally active platinumdrug", Cancer Research, Vol. 53, pp. 2581 - 2586. 5
Kel l'and LR, Sharp SY, Rogers PM l\/yers TG and Workman P. 1999

17" dermor hoxy Bl by SR Ca MK SO My Jeneslacockiat P ofalert b ="
Nat|. Cancerpg pgd. BA \%dniggiragw W*Fﬂrgélﬁncﬁdﬂlﬁ&ﬁ@%@é@lu%tlﬂ%ﬂi@ T

Kurosum M Soga Sonoo A radicico I vati ve,
KF58333, i nhacetak) ammced&hhmocn:fyclmy\pwlamlmeldlatmbhe V15arf actlgractive and vascul ar

endot hel i al wth facto nesi r uman breast cancer
xenogr afts" g@gBuderU@ané%‘? g%esge%q:h \Z@ ggzﬁp%@%ﬁgl 20 Kwon HJ,
Yoshida M Abe K, Horinouchi S and Bepple T. 1992 "Radicicol, an agent

i nducing the reversal of transforned phentoype of src-trans- forned

fibrobl asts, (Bj , 39. Lebeau
J, Le Chol on§§@ﬁ®r§s§ﬁ9% %ﬁha &e&gbﬁﬁ)&% Tg(g%hn()’@%r%rﬂguth%gg

over expr essi DT afiagfbriée eRp@issinogrd wnddredell gRRtivity t6 F-diglaln®o, mam mary
cel | I|ne converted to a tunorigenic phenotype by the EJE24 Harvey- ras

oncogene", Ohévigsnth ovmeid@narpmcm;@wmh@ Ofm’aéﬁhm peatadm 90"AJ. Bouhouche 1,
Catel | |10M anﬁ h‘%éﬁé&r III,‘PP'ZQgp%1 g@ ?4’6)_152@ shock protein 90 antagoni st
vi'ousty |

novobi oci n i nPer &g pre
Kurebayashi J, Otsuki T, Kurosumi M, Soga S, Akinaga S, Sonoo, H. 2001
"A radicicol derivative, KF58333, inhibits expression of hypoxia-inducible
15
factor-1a and vascular endothelial growth factor, angiogenesis and growth
of human breast cancer xenografts", Jap. J. Cancer Res. Vol. 92( 12),

1342-1351.

20 Kwon HJ, Yoshida M, Abe K, Horinouchi S and Bepple T. 1992 "Radicicol,
an agent inducing the reversal of transformed phentoype of src-trans-
formed fibroblasts, Biosci., Biotechnol., Biochem., Vol. 56, pp. 538-539.
Lebeau J, Le Cholony C, Prosperi MT and Goubin G. 1991 "Constitutive

25 overexpression of 89 kDa heat shock protein gene in the HBL100 mam-
mary cell line converted to a tumorigenic phenotype by the EJE24 Harvey-
ras oncogene”, Oncogene, Vol. 6, pp. 1125-1132.

Marcu MG, Chadli A, Bouhouche |, Catelli M and Neckers L. 2000a "The

30
heat shock protein 90 antagonist novobiocin interacts with a previously

unrecognised ATP-binding domain in the carboxyl terminus of the chaper-
one", J. Biol. Chem., Vol. 275, pp. 37181-37186.

35



unr ecogni sed ATP-bi nding domain in the carboxyl term nus of the chaper-
one", J. Biol. Chem, Vol. 275, pp. 37181-37186. 35 WD 2006/ 092202

PCT/ EP2006/ 001178 15 Marcu M35 Schulte TWand Neckers L. 2000b " Novobi ocin
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2232-2238. 1Make MG sSehuliec iYW ard Nackars RPOR dipvebiotiygnd cgltethanycin as a

Ty | nveat PO AERAE hod Weplqtcrdy AR SRYLE bl aBBEN RS RIS, “FliVon R
Yai kowsky E, pitssink!, JENaTo Gaszeniist., Wol. 93rpph242248. Rodman L. 1997
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pp. 308. Pan : Bicri e i S r i per PW
25 and Pear | ﬁ’[aﬁr?‘l{dggrﬁm%ﬁ gwgﬁrfég gﬂdKﬁ@ﬂcﬁ'o yésl?gﬁ;rzer’agg?ye’ny?gﬁaklg’t he
function of OfdandIRIOKaelireCid, MuitdraPer BarleerABiand' SadgevBRO 2000 \lohking7,  pp.

4829-4836. 30 Pratt WB, 1997 "The role of the HSPBO-b sed chaperone system
in signal tPEMREYRISSSIPNRAUATES L therapeyHGIOURRAD &@EFBPge%i AFfi ng via

MAP ki nase", pAanusq| ReYy - E . Toxicol., Vol. 37, pp. 297-326. 35 WD
2006/ 092202 P EP _006/%’?@?@?28143_

C' Neckers L, Schulte TW and Momnaaugh E. 1999 "Geldanamycin as a
potential anti-cancer agent: its molecular target and biochemical activ-
ity", Invest. New Drugs, Vol. 17, pp. 361-373.

15
Page J, Heath J, Fulton R, Yalkowsky E, Tabibi E, Tomaszewski J,
Smith A and Rodman L. 1997 "Comparison of geldanamycin (NSC-
122750) and 17-allylaminogeldanamycin (NSC-330507D) toxicity in
20 rats”, Proc. Am. Assoc. Cancer Res., Vol. 38, pp. 308.
Panaretou B, Prodromou C, Roe SM, OBrien R, Ladbury JE, Piper PW
C 25 and Pearl LH. 1998 "ATP binding and hydrolysis are essential to the

function of the HSP90 molecular chaperone in vivo”, EMBO J., Vol. 17,
pp. 4829-4836.

30 Pratt WB. 1997 "The role of the HSP90-based chaperone system in
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SUMMARY OF THE INVENTION
25 The invention relates to compounds of the formula |
30
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in which



two adj acent radicals selected fromthe group Rl, R2, R3 10 together also
denot e net hyl enedi oxy or ethyl enedi oxy, A A each, independently of one
anot her, ranched or branched al kyl having 1- n whi ch
1-5 H at o%%%@’j&gg replaced by F and/or d, 15 Ak or %Qgﬁp%%ﬁmﬁ havi ng
3-7 C atons, A and A together also dentte an al kyl ene cha| n having 2, 3, 4,
5or 6 C atons, in which one CH2 group nmay be replaced by 0, S, SO  SQ2,
NH, NA or N-COOA, 20 Al k denotes al kenyl having 2-6 C atons, X denotes

unbr anched oy, branch 1- | enyl ene, each of which
S unsubstltut ed or ﬁ%’ﬁ‘g %98 %I"F%CNH&@& WUt ed by A, OGA, OH SH,
SA, Hal, NCRR'CN, Arde.%ésHmC@mom SEHA oK =0 A, C(=0 Ar, SO2A, CONHZ,

~r 25 SR NH2, . CONHA, . SO2NHA,” SO2NAA' |, NH2, NHA, NAA' , OCONH2,
OCONHA, G:O\Ri\ NHOQHIO’[NHMB@I or I\@G@)IAQ NHSOZOA NASO20A, NHCO\IHZ NACONHZ,

PE?S:HQ nggu Hﬁabeée?@ F&%l @%N&ng‘/%%' @éggﬂ% (W’I@gﬂ}upstm o
denotes H, Carb, Ar H?Im@dﬁar(bopu%o(;@mm(ctgm‘d@u NMY NHA NAAC atons or

cycl oal kenyl havi ng C atons, each of which is unsubstituted or nono-,
di-, tri-, 35 tetraNHQO@éni\Hrtﬁ@baltNﬂ-@DNwAASmS%, SA:NBl, Hal, N2,
CN, (CH2)nAr', (042)66@&%{32 l(ggz QOA CHO, COA, S02A, VO 2006/ 092202
PCT/ EP2006/ 001178 2 » CONHA, CONAA', SO02NHA, SO2NAA', NH2,
NHA, NAA',  OgiaNbdjacORENdsalSERIAR rifiGRA grodbiR00A2, RIACOOA, NHSO20A,
NAS020A NHCO\IHZ

10 together also denote methylenedioxy or ethylenedioxy,

A A each, independently of one another, denote unbranched or
C branched alkyl having 1-10 C atoms, in which 1-5 H atoms may
be replaced by F and/or Cl,
15 Alk or cyclic alkyl having 3-7 C atoms,

A and A’ together 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, NA or N-COOA,

20 Alk denotes alkenyl having 2-6 C atoms,

X denotes unbranched or branched C4-C1g alkylene or C>-C1g
alkenylene, each of which is unsubstituted or mono-, di-, tri- or
tetrasubstituted by A, OA, OH, SH, SA, Hal, NO;, CN, Ar, OAr,

‘ COOH, COOA, CHO, C(=0)A, C(=0)Ar, SO,A, CONHg,
C 25 SO,NH,, CONHA, CONAA', SO,NHA, SO;NAA', NH,, NHA,
NAA', OCONH;, OCONHA, OCONAA', NHCOA, NHCOOA,
NACOOA, NHSO,0A, NASO,0A, NHCONH;, NACONH,,
NHCONHA, NACONHA, NHCONAA', NACONAA' and/or =0
30 and in which one, two or three C groups may be replaced by O,
S, SO, SO, and/or by NH groups,

Q denotes H, Carb, Ar or Het,

Carb denotes cycloalkyl having 3-7 C atoms or cycloalkenyl having
3-7 C atoms, each of which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, OA, OH, SH, SA. Hal, NO;, CN,
(CHa)nAr', (CH»),COQCH, (CH,),COOA, CHO, COA, SOA,

35



NACONH2, NHCONHA, NACONHA, NHCONAA' or NACONAA', 5 Ar denotes phenyl,
napht hyl or biphenyl, each of which is unsubsti- tuted or nono-, di-, tri-

tetra- or entasubstltuted by A, GA, OH, SH, SA, Hal, )nAr ,
(CHZ)nOOOI—iB’ #BoA, CHO COA, S02A, CONH2, SO2NH2, éﬂﬁﬂ@éﬂ%ﬁ
S02NHA, SOZNAA NH2, NHA, NAA' , OCONH2z0 OCONHA, OCONAA' , NHCOA, NHCOOA

NACOOA, NHSOZOA, NASO20A, NHCONH2, NACONH2, NHCONHA, NACO\IHA, NHCONAA'  or
NACONAA' , 15 Ar' denotes phenyl napht hyl or bi phenyl each of which is

unsubsti- tuted or no- trlsubst ut ed OH, ,SH ., SA, Hal,
NO2, ON, (CH2)" phen;BONFdzﬂﬁ%%ﬁ eré A% é&béyNHéo‘éO N, Nbenp,

COONA , 20 NHCOR “QNW%N@&OWNM“MM o, NACOND,

NHOONHA, NACONHA,  NHEEIZDOA) NACBOBNARISOHBR, BiGDsBAaNMEONHgy bi cycl i c
%aéij Laf&%zdmfgﬁa?rﬁ;ahﬁﬁé’éwé NBcShya, NAEGRAR NGO aACalAl,, Sa" '
b oo B o fehais GFPYLATRI S YRRl or b oSBT,

OOONAA , NHCOA, NHCCtDAed NAGQDA-, diHSH2 Adtra-NASERtAsubétiaNEy A]\@@O@Hﬂ

(carbony! oxygen) . HST AhblAeNB: e (BFRBRY) At GOIGHEEL0OR: 2, 3 or

4, CHO, COA. SO,A, CONH,, SO,NH,, CONHA, CONAA,
10 SO,NHA. SO,NAA', NH,. NHA, NAA'. OCONH,, OCONHA,
C OCONAA', NHCOA, NHCOOA, NACOOA, NHSO,0A,

NASQ,0A, NHCONH,, NACONH;, NHCONHA, NACONHA,
NHCONAA' or NACONAA!,

15 Ar' denotes phenyl, naphthyi or biphenyl, each of which is unsubsti-
tuted or mono-, di- or trisubstituted by A, OA, OH, SH, SA, Hal,
NQOs;, CN, (CHa)nphenyl, (CH2),COOH, (CH,),COOA, CHO,
COA, SO,A, CONH;, SO,NH;, CONHA, CONAA', SO,NHA,
SO;NAA' NH2, NHA, NAA', OCONH,, OCONHA, OCONAA',

20 NHCOA, NHCOOQA, NACOOA, NHSO,0A, NASO,0A,
NHCONH;, NACONH;, NHCONHA, NACONHA, NHCONAA!' or
NACONAA'
c‘ Het denotes a mono- or bicyclic saturated, unsaturated or aromatic
25 heterocycle having 1 to 4 N, O and/or S atoms, which may be

mono-, di- or trisubstituted by A, OA, OH, SH, SA, Hal, NO,,
CN, (CHz),Ar'", (CH;),COOH, (CH,),COOA, CHO, COA, SOA,
CONH;, SO;NH;, CONHA, CONAA', SO;NHA, SO;NAA', NH;,
30 NHA, NAA', OCONH,, OCONHA, OCONAA', NHCOA,

NHCOOA, NACOOA, NHSO,0A, NASO,0A, NHCONH,,
NACONH;, NHCONHA, NACONHA, NHCONAA', NACONAA'
SOZA, =S, =NH, =NA and/or =0 (carbony! oxygen),

Hal denotes F, Cl, Bror |,

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

35

s denotes 0 or 1,



s denotes 0 or 1, WD 2006/ 092202 PCT/ EP2006/ 001178 21 and pharnmaceutically
usabl e derivatives, salts, solvates, tautoners and stereoisoners thereof

i ncl udi ng m xtures thereof in all ratios. 5 The invention relates to
conpounds WP 3PRYRrula | and salts thereof and to a ﬁF@@é’%@GfOB'r”f he
preparation of conpounds of the formulazd according to dains 1-14 and

phar maceutical ly usable derivatives, sol- vates, salts, tautoners and

st ereoi sonmers t hereof, characteri sed in that a) a compound of the formula
[ 10 R R2 R3 15 N N~ i S HN-12 20 in which Rl, R2 and R3 have the
meani ngs i ndﬁﬁﬁtpé‘&rmﬁ‘:@'t&i%wPsablesdefé’é%'t’@%t %'tﬁhs‘éﬂ"éﬁ%tﬁ}ﬁ@lm@fs 2Rd fornul a

116G 25 Y ReBisdmiid el s RAGUNA Aidhigat od 1 G aim 1, and

Z denot es reé or ctive nctl ona modi fied OH 30

group, or 35 b) in that one or rmre radl cal(s) R' R2 R3 and/or Y is (are)

converted o.one or npre radical (s) R2, /or. Y, V\g 2006/ 092202
8 gjavention relates to the compounds of the formu!a I and salts thereof

PCT/ EP%OOG/ 0
and to a process for the preparation of compounds of the formula |

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

a) acompound of the formula ||

10
15
|

20 in which

R' R?and R® have the meanings indicated in Claim 1,

is reacted with a compound of the formula 11|

C 25
Y-CO-CH»-Z I

in which Y has the meaning indicated in Claim 1, and

YA denotes Cl, Br, | or a free or reactively functionally modified OH
39 group,

or
35 b) in that one or more radical(s) R', R%, R® and/or Y is (are) converted

into one or more radical(s) R'. R?, R® and/or Y,



22 Dby, for exanple, i) reducing a nitro group to an amno group, 5 ii)
hydr ol ysing an ester group to a carboxyl group, iii) converting an am no

group int owﬁ%edj&%(ﬁt ed am ne by reductive amnation, %QT/F(I;Z&{%){){)?]%(W ating
a hydroxyl "grioup, and/or a base or acid of the fornula [ i's converted into

one of its salts. 15 The invention als® relates to the hydrates and

sol vates of these com pounds. solvates of the conpounds are taken to nean
adductions of inert solvent nol ecules onto the conpounds which form ow ng
to their nutual attractive force. solvates are, for exanple, nono- or

di hydrates or al coho- 20 fates. The conpounds of the fornula | according to
the inventi ﬁ@ W@[ a%%@lee)(i st in tautoneric forns. Fornmula | enconpasses all
t hese taut ongf F8 .- 25 Pharmaceutically usable derivatives are taken to
mean, for exanple, the salts of the conmpounds according to the invention

and al so so-gal |l ed o derivatives are taken to
mean cgnpounds of Eﬁ&}nﬁéﬁﬁ%&gﬁ&ﬁﬁgﬁaﬁhﬁg@@&en nodi fied with, for

exanpl e, al kyl or acyl groups, sugars or oligo- peptides and which are

rapidly cleayed i nhjda|yRirpah a8l yraipy B & kansddegrody, ve conpounds according
to the i nvenﬂeon. esey%al so incl (t?de bl;i odegr adggge LF|¢F)3|0I ynmer derivatives of
the conpounds 35 according to the invention, as described, for exanple, in

nt. J. Pharm 11Gonfeitify ah EAb ordlh HOGHARAGRASTITEBREAIG TS 23 The
e

expression "effective a%m)unt " means the anount of a nedi canent or
amination,
10

c iv) alkylating a hydroxyl group,

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

15 The invention also relates to the hydrates and solvates of these com-
pounds. solvates of the compounds are taken to mean adductions of inert
solvent molecules onto the compounds which form owing to their mutual
attractive force. solvates are, for example, mono- or dihydrates or alcoho-

20 lates.

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

in tautomeric forms. Formuia | encompasses all these tautomeric forms.

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

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

30 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-
tive compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds

35 according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995),



pharmaceutical active ingredient that causes a biological or nedical 5
response which is sought or desired, for exanple, by a researcher or
physician jn a tissue, system animl or human. In additigon, ression
"therapeutY@E@P’m%r?ective anount” neans an anount mhi%ﬁ?ﬂ%%%%ﬁ?ﬁzgmﬁth a
correspondi ng subject who has not recetved this anmount, has the follow ng
consequence: 10 inproved healing treatnent, healing, prevention or
elimnation of a dis- ease, a disease picture, a disease state, a conplaint,
a disorder or of side effects or also the reduction in the progress of a

di sease, a conplaint or a disorder. 15 The term "therapeutically effective
amount " al SOTRAGK "difttivé BB WMeilaf8 1Ré Anfir &F b\ReliRBnidi bpasi ng

nor mal physi ol ogi Cca unction. The invention also relates to m xtures of

t he conpoundphafmadeutical active ingresloerdtbaincpusestenkiolagiealor ongdit¢alr exanpl e

m xtures of two diastereoners, for, 20 anple in.the ratig 1:1, 1:2, 1:3,
14, 1.8, 1: WSPONST RYIGT okt of praled JPESKATRIE BYH TSeRIaietitb v m xt ur es
of StePeOiSOﬁﬁ%ﬁgaHQﬁEQQQQ§.SWE&h ahimaiati@hsn Whi ch occur nore than once,

t heir nmeanings are independ- 25 ent of one another. Above and bel ow, the
radi cal s andlmadditien che expreskion RBemmtulicaliwelfettive arpaunthgeedansdarat ed f or
the formula |, unless ., expressly indicated otherw se. Q,A or ,A preferably
denot o5 al kyPMaLEt SR (BT ed Wilis Socrenice stk uRRses oy, 5 %° 8™ ¥
7, 8, 9 or lfdeiidiis aMoRht NasRAE fbiidiing lconBegliéicabl y  denotes denotes

met hyl , _ethyl, propyl, isopropyl, butyl, "isobutyl, sec-butyl or tert-butyl,
furt her'for e~ nprovedinepling treatraenty healing:tpveventior or alimination ofa dis- 35

2.2 o) B ke BBl i, sl BEMMRLTS

ethyl - 1- nBiBysRIranyd thelredubidn ﬁrf@ﬁ}é%;%s%%ﬁa diteds&-a 8bmplaint or a
1,2, 2-trinmethyl propyl. WO 2006/ 092202 PCT/ EP2006/ 001178 24 A or A very

particul arl ydpoedasr abl y denotes al kyl having 1, 2, 3, 4, 5or 6 C
15 The term "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to mixtures of the compounds of the formula |
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

20

c For all radicals which occur more than once, their meanings are independ-
25 ent of one another.
Above and below, the radicals and parameters R', R*, R> and Y have the

meanings indicated for the formula I, unless expressly indicated otherwise.

30 A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2, 3,4,5,6,7, 8, 9o0r 10 C atoms. A or A’ particularly preferably
denotes denotes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
or tert-buty!, furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or
2,2-dimethylpropyl, 1-ethylpropyl, hexyt, 1- | 2- | 3- or 4-methylpentyl, 1,1~ ,
1,2-,1,3-, 2,2-, 2,3- or 3,3-dimethylbuty!, 1- or 2-ethylbutyl, 1-ethyl-1-
methylpropyl, 1-ethyl-2-methylpropyi, 1,1,2- or 1,2,2-trimethylpropyl.

35



atons, preferably ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert- butyl, pentyl, hexyl, trifluoronmethyl, pentafluoroethyl or

1,1, 1-trifluorocethyl, 5 furthernore al so quoronethyI dlfluoronethy or
bronnnethy“@’%@%ﬂnﬁp al so denotes cycloal kyl . Cycl oal kyPCHEBRMSABINS Genot es
cycl opropyl, cyclobutyl, cyclopentyl, gyclohexyl or cycloheptyl. A or A

al so denotes Al k. Al k denotes al kenyl having 2-6 C atons, such as, for
exanpl e, vinyl or propenyl. 10 Cycl oal kyl al kyl ene denotes for exanpl e,

cycl ohexyl et hyl cyclohex et hyl | opent yl met hyl o clopentylethyl
Cl-C10 al ky|érf&ﬂbr\@mpaﬁwawrme@a%@%ﬂoéefeak& iRghd, 2 o% 8heChbuty- 15

| tyl | -
pr opyl bne, | SR TERAEOG chATbpR R sorEhi, 6 %’ﬁ%ﬁ%&?ﬂ 5 T
1,2- or 2, 2 ﬂutwtﬂyﬁyﬂrl@@)}w etﬂﬂuorbnﬁthyll penw;lheftfeth)ll-oﬂ 21-t,nflﬁercmthyl

4- nethylpent Iene

3, 3- ﬂl get hyI ”é‘l%e abo f&orQU’@EWJd'ﬂQO'{S’m%}hE‘r@ br@ﬂ@m@thyh met hyl propy: enfa,
or of 61 abl y. necly ey HERftes ybtoa Cychodiiot Hrb TR HeRORY LEroBPl | OV e

Al kenyl ene deytﬂbmyﬁlcwdpen@r bxynlothbaylrbrf@\tldl’f@pﬂﬁ 10 C atons, having 2 25
free val ences and containing at |east one double bond. Ac denot es acetyl,

Bzl denot es Bé?fz@/Ia'S%eB@Wét@E Alsarnates ateryldiaving2-6f; atems. speh 88abl v

met hoxy; ; (Sul fanyl; am no; NHA, preferably
met hyl am no; f(ﬁ%&apﬁ g\fﬁ}qa% dmé&)(n)%at hyl am no or diethylam no. Rl preferably
denot ed00H OCyaéaik‘ylallkyletse dénoteexmxemmetmoheanethgr cyolohexyl or Hal . 35
R 3 preferabl érydenotes H Hal, OH or OA such as, for exanple, nethoxy. WO
6/ 092202 Pty Kysspensimety OQQV‘;@B@@ﬂ@t@&y denot es unbranched or
nched Cl1-Cl10 al kyl ene which is unsubstituted or nono-, di-
tetrasubstituted by OA, OH Ar, OAr,

C1-C1 alkylene preferably denotes methylene, ethylene, propylene, buty-

, tri- or

15 lene, pentylene, hexylene, heptylene, octylene, nonylene or decylene, iso-
propylene, isobutylene, sec-butylene, 1-, 2- or 3-methylbutylene, 1,1-, 1,2
or 2,2-dimethylpropylene, 1-ethyipropylene, 1-, 2-, 3- or 4-methylpenty-
lene, 1,1-,1,2-,1,3-, 2,2-, 2,3~ or 3,3-dimethylbutylene, 1- or 2-ethyl-
butylene, 1-ethyl-1-methylpropylene, 1-ethyl-2-methylpropylene, 1,1,2- or

20
1,2 2-trimethylpropylene, particularly preferably methylene, ethylene,
propylene, butylene, pentylene or hexylene.
C Alkenylene denotes a hydrocarbon chain having 2-10 C atoms, having 2
25 free valences and containing at least one double bond.

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

30 Y denotes OH; OA, preferably methoxy; SH; SA, preferably methyisulfanyl;
amino; NHA, preferably methylamino; NAA', preferably dimethylamino or
diethylamino.

R' preferably denotes OH or OA, such as, for example, methoxy; further-

- more H or Hal.
R3 preferably denotes H, Hal, OH or OA, such as, for example, methoxy.



COOH, COOA, C(=O A C(=0O Ar, CONH2, CONHA, CONAA', NH2, NHA, NAA', NHCOOA
and/or =0 and in which one, two or three C groups may 5 be replaced by O,

S, SQ2 and/ar NH.groups. 10 Ar denotes, for exanple, __.m or
ooyl oS e O T o or o propyi pRdngrooesBine T o

p-isopropyl phenyl, o-, m or p-tert-but3d- phenyl, o-, m or
p- hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or p- am nophenyl, o-, m
or p-(N-nethylam no)phenyl, o-, m or p-(Nnethyl 15 am nocarbonyl) phenyl,

o - t am |, o- - h - ph - m
0 o oy phbndi o BT abGRIREDles ulbiaefbe s BB CBt SRYeng il ©
p- (N, N-di met Dyé asetimaBRE M bno-Odi-, it oPletPadsbtdedBy DA aoHNA¢20RENY | ) -

phenyl, o-, m or p-(N-ethylam no)phenyl, o-, m of p-(N, N-di et hyl am no) 20
phenyl, o-, @OQH, GOMEHERFNE(=QAT, GONI, §QNHAD§I€H$M',, NiH2, Nﬁ/A.or p-

chl or ophenyl -, p- t hyl sul f onam do) phenyl .. 0-.~ nx_or p-(nethyl-
sul fongl ) phewﬁ%’ %%C%A&n%r@ rﬂ%jl‘l'@ﬁ@i“?h 811?9' BP(O §F ”B?%;Cegr wﬁ'éﬁ?}g o-, m

or p-fornyl phenyplaced by®, SFSO> g8l Y Arougs., M or p-ami nosul fonyl -
phenyl, o-, m or p-cafboxyphenyl, o-,” m "or p-carboxynethyl phenyl, o-, m25
or p-carboxynet hoxyphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4-
or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl,
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibronophenyl, 2,4- or

2, 5-di nitrophenyl, 2,5- or 3, 4-dinmethoxyphenyl, 3-nitro-4-chlorophenyl,
3-am nQ-4-chloro-, 2-amno 30 3-chloro-, 2-am no-4-chloro-,

2- ani noY5- chAsdenotss, foraxample. phenyl aphamar p-totylnd+ no-ar-Neteyiphesyhy | ani no-

or 3-nitro-4-N, N-di net hyl am nophenyl , 2.3- diam nophenyl, 2 3 4- 2 3, 5-,
o6 24,6 B ERSHARAGher S pBR ORI 5.0y BHEHG Uy

ydroxy- 3, Ehéhﬂhbi?rnﬁ’-p&%l%}/drd%ybﬁéﬂghsﬂ%q ordp-Ritfiphdnyk bl ahoofpam nophenyl,
4-fl uoro-3-chl orophenyl, 2-fluoro-4-bronophenyl,
2, 5- di f | uor oamimephahenym- B-pebmetBylamimrienyngt, m3oti(Nrroetyiet h-

SRt ST SR b R T P BSRo

3-chl oro- 4- apréayll 0RREGYD-eBioxypheAINBL MYl op-ethoxycarbonylphenyl, o-, m-
or p-(N,N-dimethylaming)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-

20 chiorophenyl!, 0-, m- or p-(methylsuffonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m-
or p-formylphenyl, o-, m- or p-acetylphenyl, o-, m- or p-aminosulfonyl-
phenyl, o-, m- or p-carboxyphenyl, o-, m- or p-carboxymethylphenyl, o-, m-

< 25 or p-carboxymethoxypheny, further preferably 2,3-, 2.4-, 2,5-, 2,6-, 3,4- or
3,5-diflucrophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3 4- or 3,5-dichlorophenyl, 2,3-,
24- 25 26-, 34-or 3 5-dibromophenyl, 2 4- or 2,5-dinitrophenyl, 2,5- or
3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-

30 3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chloropheny!,
2-nitro-4-N,N-dimethylamino- or 3-nitr0-4—N,N—dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,

3 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,



chl orophenyl. 5 Ar preferably denotes, for exanple, phenyl which is
unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by A QA

and/ or referably denotes, for exanple, phenyl i
unsubstltuYVé?de'?"P %28no-, di- or trisubstituted by Hal . fWQE% [Wiggﬁ%ctlve of
further substitutions, Fbt denotes, for2exanple, 2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3 pyrrolyl, 1- 2 4- or 5-imdazolyl, 1- 3- 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-

5- thlazolyl or 5-i or

0 Y
o oy bl L B gt YBREn s éwc@foae%a&etmd?wh%épr? 6 d'"iefhzs'rz‘*- 5. yI
1,2,4-triazokp or 5-yl, 1- or 5-tetrazolyl, 1,2, 3 oxadi azol -
- 5- yI 1,2, 4- o|>'c<)£10 ﬁélgf - or -5-y|, 1, 3,4- thiadi azol - 2- or -5- yl,
1, 2, 4_thi adi azol - 3- or -5 yl, 1,2,3-thiadiazol -4- or -_5-y|, 20 3- or _
et R et (6 B ohert ot Burkiblighad g 4, o7 o775
7ol 1 | o G o oS SaIBENA O daofral 4 3 O o
7- benzot hi azol ylI , 2-, 4-, 5 6- or 7- ben2|sot hi azol yl, 4-, ’5 16- or
7- benz 2 1, 3, qxad |y onI 1-, 3-,
1Do0z2, L Spadl il Menobes o exsinolg ey witen 5wl 2
4-, 5-, 6-, ﬁ‘ron%r @s aptriemetituted py Pralor 6-quinoxal inyl, 2-, 3-, 5-, 6-, 7-
or 8- 2H benzo- 1, 4-oxazinyl, further preferably 1, 3- benzodi oxol - 5- yI,
1, 4- beﬂ?odloxan 6-vyl, 2 1, 3-benzot hi adi azol -4- or -5-yl or 2,1, 3-benz- 30

‘@?LSZﬁLted TesREea o fure Crc'ggﬁ@gaggghstrg%%ﬁgrgargage“a"g;r@ My
¥ or -5 fuaybrstﬁeﬁ ﬂwhyzirafe?- rrolgf, 11-; ﬂ4%r§nﬁ;ubzb||t1et3ﬂhyafs 2- or

-3-furyl, 1, 3-di oxol an 4-yI, etfahydr'o-2- or -3-thieny 2, 3-di hydro- 1-,
-2-, -3-, -4pytazolyj; Dy s ot 540,xa20|5ldﬁ- 4-hyc&-(soxazolyL 2., 4--@- 5-th|azolyir 3-,

-5- pyrronI r 3:pydr I|dn i mdazolyl,
2, 3- di AGdr o- i of 525°tg'a§°'ﬁ) 2 Sop ?X/HQY' PRl @PHH%‘% BY'1E”” RS 2006/ 092202

PCT/ EP2006/ Om&é%reﬁﬁably 1,2,3- tnazol 1- -4-or -5- yl, 1,2,4 triazol-1-, -3- or 5-yl, 1-
or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3.4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazoiyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,

20

6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
C 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,

25 7- or 8-quinolyl, 1-, 3-, 4-, 5, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or

8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-,

5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-

yl, 1,4-benzodioxan-6-yi, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benz-
30 oxadiazol-5-yi.

The heterocyclic radicals may also be partially or fully hydrogenated.

Het can thus also denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl,

2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxclan-4-yl,

tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-di-

hydro-1-, -2-, -3-, -4- or -5-pyrroiyl, 1-, 2- or 3-pyrrolidiny!, tetrahydro-1-, -2-

35

or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-,



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

4- pi peridiy or 4-nor- pholinyl, tetrahydro-2- 5 v3n ~A=pyranyl ,
1, 4-di oxanyr’| 3&5’ %fﬁoxan 2-, -4- or 5 -5-yl, hexahydro- {F,T%-P%@%Q?Am
-4-pyridazinyl, hexahydro- 1- -2-, -4- B -5-pyrim- dinyl, 1-, 2- or

3-pi perazinyl, 1,2,3,4- tetrahydro 1-, -2-, -3- -4-, -5-, -6-, -7- or

- 8- qui nol ylI 1234tetrahydro-1- -2- -3- 4-, 5- -6-, -7- or

- 8- 1 soqui nol -4 Ol 5 8-4 4 oxazi nyl ,
further pref )éé'r acg 2gy§§€pl thy‘?hxd%? :')Xy%hen i 4%’&%%%53\2 >de ﬁenyl
2, 3- et hyl enedi 02y -3Q -phebybr, -63pyidi, | .en@dlommymbenmhyi 2-, 3- or 4-mor-

3,4-(difl uoronet | enedi ox?% phenyl, 2,3- di hydrobenzofuran 5- or 6-yl,
2, 3-(2- oxorrePh?I é@t"@ﬁwf nyd- er'%ﬂ%@nﬁ 1. 4-dipxain o1 Segligxan Berfffoef oxepl n- 6-

gr 3- gl é;/dr o- Zég ggélz‘f]d}Pel' : 'ﬁey“ S)P’ﬁgg?lg%{]y'gggm}égf ;rzratltr;%docog(r:? p(,y OBt ur at ed,

unsat urated dinyarion®t orc3-piperazingly ¢/ 23| hanetraggdmm 42N-3-0 -4ndf-0r6->-Bt ons,
whi ch may be nono-, di- or trisubstituted y Hal , OH_ OA A cé,xCH2 "Ar',
( CH2) n000A aft&AUBEIY che.3 Stetriwdrodrydery p}§r:t‘|’70t9r HHSPINAr abl v

denotes a mogoaycki ¢ Splyrgted. daWhﬁ‘S-tz‘f-L-%ﬁgoﬂ 4-oRBAIT Fle FERRAG e havi ng

lto nd/ ‘at ons, Whi stituted by A

()" Ar and/BmetiEHENENORYheR!, Iawmémyneheumgpmme ethﬁbnpdmﬁ(w abl y
denot equa nmonocycl | c saturated, . unsaturat ed or aromatic het er ocggl e havi ng

1to 2 0 RRenmyr3 é%@&@@ed'%%ﬁnﬂa§4tfé" loremethylenedioxyplemd: 7.5ut ed by A

(CH2)"Ar' an o0y r et hyl ,
gpyl , but yﬁ %ril%tn(zﬁﬂi?rhgxyl %', \8%‘;%0% ﬁx {hy uor%@? OF{FFr?Iagé furt her
odi nment HﬁiydrraQHl-tﬁLt&rrizpdmb&T-abby ﬁﬂnﬂlr&mrmop@pmfermly 23Bdpi per azi ne,

pyrrolldlne ridine, pyrrole or isoxazole, each of which is un-

substituted BVa/IQBﬁBZOfUEﬁmyl@F 213 \yeEe- QtQﬁOé‘éfaBy A, (CH2)nAr' and/or WO
2006/ 0%%202 PCT/ EP2006/ 001178 28

Het preferably denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be mono-, di- or
trisubstituted by Hal, OH, OA, A, (CH3),Ar', (CH2),COOA and/or =0 (car-
bony! oxygen).

20
Het particularly preferably denotes a monocyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms, which may be
C mono-, di- or trisubstituted by A, (CH2),Ar" and/or (CH2),COOA.
25

In a further embodiment, Het preferably denotes a monocyclic saturated,
unsaturated or aromatic heterocycle having 1 to 2 N, O and/or S atoms,
which may be mono-, di- or trisubstituted by A, (CH2),Ar' and/or

30 (CH2),COOA, where A preferably denotes methyl, ethyl, propyl, buty!,
pentyl, hexyl, isopropyl or trifluoromethyl.

In a further embodiment, Het particularly preferably denotes piperidine,
piperazine, pyrrolidine, pyridine, pyrrole or isoxazole, each of which is un-

substituted or mono-, di- or trisubstituted by A, (CHz),Ar' and/or

35



(CH2) nOO0OA, where A preferably denotes nethyl, ethyl, propyl, butyl,
pentyl, hexyl, isopropyl or trifluoromethyl. 5 The conpounds of the formula

| may have ?)nz?m?@?%re chiral centres and therefore °Cﬁ§§/dp?oo‘é%h%‘s

st er eoi sony The fornmula | encom passes all

Accordingly, the invention relates, in Particular, to the conmpounds of the
10 formula I in which at | east one of the said radicals has one of the
preferred C neanings indi cat ed above. Sone preferred groups of conpounds

may be expre e fol b-.f ornul ae 0 ,ll ich,conformto
th)e f or - h ?ﬁgaﬁéd& \W‘erg Ff'ggra}g ggpgteﬁdpe@gg- EWAt%@p\Aﬂ béj'Mat er detail
have the 15pgﬁ@nlﬁggy| %dﬁ%&ﬁ@rﬁrﬁudrbﬁreﬂﬂﬂ”“' al, but inwhichinlayY

denotes OA or NHZ; denot es OA: 20 inlc R3 denotes H, Hal,

OHor QA inld X denot es unbranched or branched Cl- C10 al kyl ene which 25

IS unsubstit d_or trl etr itut Ar

OAr, CEOH, CopRalnls QE(‘H‘?)J‘?A( ia pafgphs ‘&ﬁﬁiﬁ?’?mr%&% *’akrf&“ W an

NHCOOA™ and/ ﬂrereféréeécummwr@hs@,r@reorswarc foRhSETke B51AMIA | BRKoRD be repl aced
by 0, S, SO2 and/or by NH groups; in le Qdenotes H Ar or Het; 35 in If Ar

denot es phenpBssési alhthiesefagusstit uted or mono-, di-, tri-, tetra- or
pent asubstituted by A OA and/or Hal; WO 2006/ 092202 PCT/ EP2006/ 001178 29
inlg Ar' denotes phenyl which is unsubstituted or nono-, di- or

trisubstitut adcodiryly, e ddEiontalated ih Pattiourit tdimcﬁﬁp@um@pmel ic
sat ur atigd, unsat ur at ed or aro-
formula ! in which at least one of the said radicals has one of the preferred
C meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to iI, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

15 meaning indicated for the formula |, but in which
in la Y denotes OA or NHg;

20 in lb R’ denotes OH or OA;

inlc R? denotes H, Hal, OH or OA;

inld X denotes unbranched or branched C4-C44 alkylene which
C 25 is unsubstituted or mono-, di-, tri- or tetrasubstituted by
OA, OH, Ar, OAr, COOH, COOA, C(=0)A, C(=0)Ar,
CONH,, CONHA, CONAA' NH;, NHA, NAA' NHCOOA
and/or =0 and in which one, two or three C groups may
30 be replaced by O, S, SO, andfor by NH groups;

in le Q denotes H, Ar or Het;

35 in If Ar denotes pheny! which is unsubstituted or mono-,

di-, tri-, tetra- or pentasubstituted by A, OA and/or
Hal,



matic heterocycle having 1 to 4 N, 0 and/or S atons, which may be nono-,
di- or trisubstituted by A, (CH2)nAr' and/or (CH2)nOOOA; 10 in |i A denotes
unbranched _or. branched al kyl having 1-6 C atons, in whi - s may
be repl aceworﬁ?o?fo”é%d/ or C; 15 in 1] Y denotes OH QA P%E(Ejpéifﬁ}gﬂlﬁ%? NHA or
NAA', Rl denotes Hal, OH QA SH SA ®or A R2 denotes H Hal, -O(X)5 Q
20 R3 denotes H, Hal, OH or OA, A denotes unbranched or branched al kyl
having 1-6 C atons, in which 1-5 H atons may be replaced by F and/or d, X
denot es unbranched or branched Cl1-Cl10 al kyl ene which 25 is unsubstituted or
nono-, di-, tri- or tetrasubstituted by OA OH Ar, QAr, COCH, COOA,
C(=O0 A (= . 2, ggélﬁﬁ i d or isEAgj-agpd/ or =0
and i n whi c?ngfe, E%Hor t hree Sé gro pghlw%g%&@%ﬂ&@%fje&:red by’g,I Q:g SQ2

and/ or by NH groups, Q deiisubstitifeddpy Ay CAeandiar Hidnot es phenyl which is
unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by A OA
and/ or 5Ha|, 35 Ar' denotes phenyl which is unsubstituted or nono-, di- or
trisubStitutpiby A HER angbsteldl moNELAIREASARRR URCHHFRRAOS 81178 30 Het
denotes a nonocyclic saturated, unsaturated or aro- matic heterocycl e having
1to 4 N, 0 and/or S at onsmatiothieteronygle havingnbtq 4dN,-O @andlariSatnst ut ed by A,

(CH2) nAv which may be mono-, di- or trisubstituted by A, (CHy)Ar

and/or (CH2),COOA;
10
C in i A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F
and/or Cl;
15
in lj Y denotes OH, OA, SH, SA, NH,, NHA or NAA',
R’ denotes Hal, OH, OA, SH, SA, Hor A,
R? denotes H, Hal, -O-(X)-Q,
20 R* denotes H, Hal, OH or OA,
A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F
and/or Cl,
c X denotes unbranched or branched C4-C4, alkylene which
25 is unsubstituted or mono-, di-, tri- or tetrasubstituted by
OA, OH, Ar, OAr, COOH, COOA, C(=0)A, C(=0)Ar,
CONH;, CONHA, CONAA', NH,, NHA, NAA', NHCOOA
and/or =0 and in which one, two or three C groups may
30 be replaced by O, S, SO, and/or by NH groups,
Q denotes H, Ar or Het,
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, OA and/or Hal,
25 Ar' denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by A, OA and/or Hal,



5 and/or (CH2)nOOOA, Hal denotes F, d, Br or I, n denotes 0, 1, 2, 3 or 4,
s denotes 0 or 1 10 Cin Ik Y denotes QA or NH2, Rdenotes HaI O—| or QA
R2 denotes H, -0 (X)S Q 15 R3 denotes H, HaI H o enot es
unbr anched 6}203?’%3:‘}?% al kyl having 1-6 C atoms, in \/\hl"@ﬁ”zfz@ﬁﬂﬁgt"%rrs may
be replaced by F and/or d, 20 X denot g unbranched or branched Ci1-C10

al kyl ene which 1is unsubstituted or nono-, di-, tri- or tetrasubstituted by
OA O Ar, OAr, COON, COOA, C(=OA C(=O0Ar, CONH2, CONHA, CONAA", NH2,
NHA, NAA', NHCOOA and/or =0 and in which one, two or three C groups may c
25 be repl aced by 0, Hst scﬁemmﬁ@rmgyomhgrs@uﬂ@ted angahvaled M agr or Het, Ar
denot es phenyl which is unr?]lég}s’ E‘ﬁ% 90@616&9{@07 toQN Ota'hH?orS\%\l’ﬁfrﬁ% or

pent asubstituted by A OA an denot es” phenyl

unsubstituted or nmono-, diwhigh maybeuhshdd, dteﬂthguust:t@édmydAOOCHﬁLAr Het
denotes a nonocyclic saturat ed unsaturated or aro- matic heterocycle having
1to 4_N, 0 and/or S atonsand 13 (GHc® OGRS be nono-, di- or trisubstituted by
A, (CH§) Ar' and/or (CH2)nOOOA, Hal denotes F, d, Br or I, WD 2006/ 092202
PCT/ EP2006/ 001178 31 n denotes 0, 1, 2, 3 or 4,

Hal denotes F, Cl, Bror i,
n denotes 0, 1, 2, 3 or 4,

S denotes 0 or 1;
10
C in 1k Y denotes OA or NH.,
R’ denotes Hal, OH or OA,
R? denotes H, Hal, -O-(X)s-Q
15 R®  denotes H, Hal, OH or OA,
A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F
and/or ClI,
X denotes unbranched or branched C4-C4q alkylene which
20 is unsubstituted or mono-, di-, tri- or tetrasubstituted by
OA, OH, Ar, OAr, COOH, COOA, C(=0)A, C(=0)Ar,
CONH;, CONHA, CONAA', NH,, NHA, NAA', NHCOOA
C- and/or =0 and in which one, two or three C groups may
25 be replaced by O, S, SO, and/or by NH groups,
Q denotes H, Ar or Het,
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted by A, OA and/or Hal,
30 Ar' denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, OA and/or Hal,
Het denotes a monocyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms,
35 which may be mono-, di- or trisubstituted by A, (CHa),Ar'

and/or (CH2),COOA,
Hal denotes F, Cl, Bror |,



s denotes 0 or 1; and pharmaceutically usable derivatives, solvates, salts,
tautoners and 5 stereoisoners thereof, including m xtures thereof in all
e is given to the conmpounds of the for ted from

rati os. Preferenc

the gr oupwﬁ)@%éq@ﬁ?oﬁocar bonyl - 3, 6- di am no- 5- cyano- 4- ( 3, E%%E%%'i%ﬁ)ﬁbg enyl ) -
thieno[ 2,3-b]pyridine ("Al"), 2-am nocasbonyl-3, 6-d iam no-5-cya no-4-(2,
4- di met hoxyphenyl )- thieno[ 2, 3-b] pyridine ("A2"), 15

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- ( 2, 5- di net hoxyphenyl ) -

t hi eno[ 2, 3-b] pyri dine ("A2a"),

2- ami nocar bonyl - 3, 6- @i ani n@@’%@%gnaa 4- ¢ 87 4. di net hoxyphenyl ) -

t hi eno[ 2, 3-b] pyri ding ("AZ2%s :

2- am nocar bonyl - 3, 6-§i am no-%qtgégn%r-u- ( 3- hydr oxy- 4- met hoxy-

phenyl ) t hi enaph@ pBabhpyeittiatie usalb@'Jerivatives, solvates, salts, tautomers and
fh?g‘ngc’g?g?gg oo gwg'rg. ”ng?inc 0Rg Triktiires therbof At ratBaey!)

2-am ngcar bonyl - 3, 6-di am no- 5-cyano-4- (2, 3, 4-tri net hoxyphenyl)- C 25
t hi eno[ 2, 3-b] pyridine ("A6"), 2-am nocarbonyl -3, 6-di am no-5-cyano-4-(3, 4,
5-tri met hoxyPrefeyance is lgivemofoha-dopppourdisr the Agmula | selected from the

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- ( 3- hydr oxyphenyl )t hi eno- 30

[ 2, 3-b] pyri dBH®R " A8a"), 2-anmi nocarbonyl - 3, 6-di am no- 5- cyano- 4- ( 3- hyd
roxy-4-trifluoro- nethoxyphenyl)thieno[2, 3-b]pyridine ("A8b"),

2- am nqgcar bonyl - 3, 6- di am i no- 5- cyano- 4- ( 3- hyd roxy-4-net hyl 35

sui f ani'Pphenyi ) t Biamiop2adonlyp$ B-dianend-5A8e@hp:4-(3,4-dimethoxyphenyl)-

2- (N- et hyl apji.nocar 1),- 3, § di.am no- 5- cyano- 4- ( 3- hydr oxy- 4-
m'?mﬁ@%g%§d5ﬂedy@i?di ne ("A8h"), WD 2006/ 092202

grh oxypheny
/ EP2006/ 00117§—arﬁi%ocarbonyl-&fi—diamino-5—cyano-4-(2,4-dimethoxyphenyl)—
thienol2,3-b]pyridine ("A2"},
15 2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,5-dimethoxyphenyl)-
thieno[2,3-blpyridine ("A2a"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,3-dimethoxyphenyl)-
thieno[2,3-b]pyridine ("A2b"},
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methoxy-
phenyhthieno[2,3-blpyridine ("A3"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,4,5-trimethoxyphenyl)-
thieno[2,3-b]pyridine ("A5"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,3,4-trimethoxyphenyl)-
C 25 thieno[2,3-blpyridine ("A6"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3,4,5-trimethoxyphenyl)-
thieno[2,3-b]pyridine ("A8"),
2-aminocarbonyi-3,6-diamino-5-cyano-4-(3-hydroxyphenyl)thieno-
20 [2,3-b]pyridine ("A8a"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-trifluoro-
methoxyphenyl)thieno[2,3-b]pyridine ("A8b"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methyl-

20

25 sulfanilphenyli}thieno[2,3-b]pyridine ("A8c"),
2-(N-methylaminocarbonyl)-3,6-diamino-5-cyano-4-(3-hydroxy-4-

methoxyphenyl)thieno[2,3-b]pyridine ("A8h"},



2- (N-net hyl am nocarbonyl)-3, 6-d is mi no-5-cyano-4-(3-hyd roxy-
phenyl ) thi eno[ 2, 3-b] pyri dine (A8i"),

2- (N- et hy] ami nocar bonyl ) - 3, 6-di am no- 5- cyano-4- (3-hyd r

trifluor onBOH8YIHERyI ) t hi eno[ 2, 3-b] pyridine ("A8j"), b rdd0eonins
2- (N- et hyl am nocar bonyl ) -3, 6-d i am no- % cyano- 4- ( 3- hydr oxy- 4

met hyl sul f ani | phenyl) t hi eno[ 2, 3-b] pyri di ne ("A8k"),

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- (3 hyd roxy-4, 5-di net hoxy-
phenyl) thieno[ 2, 3-b] pyri di ne ("A81

2- am nocar bonyl - 3(6) PHT%'@TBUE’-C@%\)’})@ ?ﬂ'%mmﬁs5§mpaﬁ5£?y5wym*)

thieno[ 2, 3-b f car bonyl - 3, 6- di am no- 5-cyano-4-(4-d
i f1 uoronet hobﬁ%‘@ﬂﬁh%ﬁ'?ﬁ? @‘t:ﬂp%nq ‘)%?ﬁl enol 2, 3-b] pyridine (' v"), 15

2;] am nocar bgnyl - 35 éﬁ#ldlea’mimumcamnéﬁ 643‘|at§|idw5-c&ahygr-(86wcﬂmny44}-
t hi 2,3 ﬁ; 2 -3.6-d i
i nloegO[gyano LTP %Gg’lf?'i?g R%%X'B@ﬁ?ggeiﬁ%ﬁ'rd'T?QX'AS\J?%') e
4= met h h
24 nocar bomyl - 38- HeAArecRiRH B pindd dangh deme%xy :

4- et hoxyphemdt[hylbluI@nbﬁeﬁylkthlarfoi[ﬂﬁlftﬂpf(ﬂd%ﬁé ("NBIdm nocar bonyl 3, 6 di am
i no- 5- cyano- 4-[ 3 (4-car boxybut ox 4- nethoxy henyl]thleno b] pyri di ne

("A7a"), 2-am n8t?éfﬂ'ﬁ§ﬁ9'lb°:§'y%3@r%ﬁfrﬂ%°”§ Wiﬁ'ﬁ 43yd(oxyed vl oxy) -4 25
met hpxyphenyhh%MﬁE%{n%L dlﬁlé A7b

2- am nocar bo 3 (3 et hoxycar bonyl -

pr opoxy- 4- et hOzmmbﬁhﬂﬁdmyaﬁ@Ecﬂaﬁ’rlm-ﬁ)’cfyaﬂio%@ bAGD)5- hydroxyphenyl)-
2- am nocar bonyl - 3 di am i no- 5 cyano- 4-[ 3- ( 3- car boxypr opoxy) - 4
qhoxyphenyﬂ]*@'ﬂ@[gr?o[)h)wdtﬂep( Eﬁhe (A7d"), 2-nethoxycarbonyl - 3 6 di am

2ot howyear bony| 22 AL RRORYP AR aing & ode Ya R oRERGy- 55 =)
t hi enol 2, 3- bhpatroxgphenyltHiBho[ NDbANARIMO22GA"PCT/ EP2006/ 001178
15 2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methyl-3-hydroxyphenyl)-
thieno[2,3-b]pyridine ("A80"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(5-ethoxycarbonylipentyl-
oxy)-4-methoxyphenyl]thieno{2,3-b]pyridine ("A4"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(4-ethoxycarbonylbutoxy)-
4-methoxyphenyllthieno[2,3-b]pyridine ("A7"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(4-carboxybutoxy)-4-

20

methoxyphenyljthieno[2,3-blpyridine ("A7a"),
c 2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(5-carboxypentyloxy)-4-
25 methoxyphenyl]thieno[2,3-b]pyridine ("A7b"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(3-ethoxycarbonyl-
propoxy)-4-methoxyphenylithieno[2, 3-b]pyridine ("A7c"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(3-carboxypropoxy)-4-
30 methoxyphenyl]thieno[2,3-b]pyridine (A7d"},
2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3,4-dimethoxyphenyl)-
thieno[2,3-b]pyridine ("A8bis"},
2-ethoxycarbonyl-3,6-diamino-5-cyano-4-(3,4-dimethoxyphenyl)-

a5 thieno[2,3-b]pyridine ("A9"),



33 2-nmeth oxycarbonyl -3, 6-d i am no-5-cyano- 4- (3-hyd roxy-4-net hoxy-
phenyl )t hi eno[2 3-b] pyridine ("A8d"), 2-nethoxycarbonyl-3, 6-di am

i no-5- cyang; roxyphenyl)- 5 thieno[2, 3-b]pyridin
2- net hoxyca ony?glag(ﬂG d i am no- 5- cyano 4- (3 hyd roxy- 4- t%r ﬁ‘ uorﬁ)(‘))?“78

met hoxyphenyl )t hi eno[ 2, 3-b] pyridine ("A8'), 2-meth oxyca rb o n yl-3, 6-d
I ami n o-5-cyan o-4-(3-h yd roxy-4-meth y |- sulfa
ni | phenyl ) thieno[2, 3-b]pyridine ("A8g"), 10 C and phar naceutically usabl e

?ﬁ(r:: \ljg;[ In\ée?n xfﬁlrgﬁﬁ?%g’ ch#rsgﬁylafﬁtoqgrﬁ osg%%gnét“e 369 rfr W{)?efger € ce | s g| ven

to t he corrpopngﬁymﬁiea@p_eg [j‘]py:rmmé](epmcjopp "AT, A4 "A7", "A7a", "A7b"
"A7c", "A21" har maceutical |y usabl e deri vat i ves sal ts,

sol vat es, tauton@ﬁ@e@ﬁdyc«%’ envo} Esthanina-feyane-4-(bydrexyRheAYd: ur es t her eof
inall ratio ccording to the invention and al so the
startigg nat ﬁp?ﬁﬁgwﬁl???pﬁ%u(?ﬂg?gpar ation are, in addition, prepared by
met hods known pep-rigthoxpcarBeapL3, bftﬂammd-BQ;ybhbﬂfﬁi-hy@ro&‘]?ﬂﬂtnﬂkﬂafﬂ?' e in the
standard wor ks, such as Houben-Wyl, Mthoden der organi schen Chemi e

[ Met hods of G%WWWBVWH%ZM]WNQEQKQQW ene-Verlag, Stuttgart), to be

preci se under re S ch NowN | for the said
reactions. é%é@ﬁég&ﬁ‘@gh&ﬁg dl%ﬂ@ﬁr}% s%ggpé%jglﬁgﬂ}%ﬁ%e%gs whi ch are not
nment i oned heé@lfamlphgh?mh@no@@tsaj]b ridifel( 'ng%y red, the starting materials can
al so bgoforrred in situ by not |so ating t emfromthe reaction m xture, but

I nst ead™i nmedi ately converting them further into the conpounds according to

el " Ry B Do il VoGBS A BEKlc s Sha Y 21¢

sterecisomers thereof, including mixtures thereof in all ratios.

15 Particular preference is given to the compounds selected from the group
"A1", "A4" "AT", "A7a", "A7b", "A7c", "A21", "AB93",
and pharmaceutically usable derivatives, salts, solvates, tautomers and
stereocisomers thereof, including mixtures thereof in all ratios.

20 ,
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 sfandard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic

C 25 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.

30
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.

35

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



they can be prepared by nethods known per se. WO 2006/ 092202
PCT/ EP2006/ 001178 34 Conpounds of the fornula |I can preferably be obtained

by reacti und of the formula Il with a conpou mul a
1. 5 Thgg/ggzr?%fg@n g of the formula Il and IIl are gene?grﬁ})z dralg'\(}v{ﬁglf t hey

are not know, they can be prepared by #ethods known per se. In the
conpounds of the fornmula Ill, Z preferably denotes d, Br, |I or a
reactively nodified OH group, such as al kyl sul fonyl oxy having 1-6 C atons
10 (preferably nethyl sul fonyl oxy) or aryl sul fonyl oxy having 6-10 C atons C
(preferably phenyl- or p-tolylsulfonyloxy). Z particularly preferably

denotes O . Chmpdimdsastehé Porniifia § 2RhiRefcpabily By dmbiheddyeiaetingae known to
the person skilled in the art. The reaction is ﬁreferabl carried out under

basi ¢ condi t Fempousdiof fg oronia Hyeth acempangrefiihg fammrdailllnet al  hydr oxi des,

I ncl udin o] Sl hydr 0x-,. | | 0XJ n 1,5 hi roxi de;
al kal i gegegr irﬁar?é’ © &35}%?%&@8@”% gggﬂl’?ﬁ‘%rﬁ\a%g?%@%@ﬁ@{%al cium
hydroxi'de; ahlekhowethay cahwpre'gdﬁ@;sbyhﬁéth@d@ﬁﬁb@nweési um et hoxi de and
sodi um propoxi de; and vari ous or gani ¢ bases, such as pyridine or

di et hanol am ne. 25 The reaction is carried out in a suitable inert sol vent.

ot ol oum et Hbie Ginbids ofPadRlnG sz BiEteaRl SRl By otd bons, 30
such as tri chdfutioelmbeified dH%Tﬁdui},f‘d&hqa@QRﬂ@ulf@rﬂﬂ&@?hé\ﬁﬁ%d@bOétbdfs chl o

rof orm,qr dichl oronet hane; al cohols, such as nethanol, ethanol, isopropa-
nol , njﬁropafmeferabltyunathwlsudfonylexy)mmraisulfpnxdomehg\,nng@chOgsatsﬁrraﬁ hyl et her,

di i sopropyl r et.rahydrof uran fTH ro, digxane, ql e such as

 cthylene Eérgﬁ%ﬁbmmp- Jﬁﬂﬂf%‘é{‘iﬁ’ﬁ Zeghﬁtc}'i]aé[yr@f%eﬁg!"é’l 9%@@& et hyl
er (diglymg); ketones, such as acetone or butanone; am des, such as

acetam de, dinethyl acetam de or dinmethylformam de (DMF); nitrites, such

15 The reaction is carried out by methods which are known to the person
skilled in the art.

The reaction is preferably carried out under basic conditions. Suitable
bases are preferably alkali metal hydroxides, including potassium hydrox-
20 ide, sodium hydroxide and lithium hydroxide; alkaline-earth metal hydrox-
ides, such as barium hydroxide and calcium hydroxide; alkali metal alkox-
idess, for example potassium ethoxide and sodium propoxide; and various
c organic bases, such as pyridine or diethanolamine.
25
The reaction is carried out in a suitable inert solvent.
Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
30 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chlo-
roform or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
3 ether (diglyme); ketones, such as acetone or butanone; amides, such as

acetamide, dimethylacetamide or dimethyiformamide (DMF); nitriles, such



WO 2006/ 092202 PCT/ EP2006/ 001178 35 as acetonitrile; sulfoxides, such as
di met hyl sul foxi de (DMSO); carbon di- sulfide; carboxylic acids, such as

formc acid or _acetic acid; nitro com pounds, such as ni t or
nitrobenzewg;mg@?ggi@, such as ethyl ace- tate, or rrixtu?gifrEg)%ﬁﬂgﬂz%i d
solvents. 5 The solvent is particul arly3preferably, for exanple, water

and/ or tetrahydro- fu ran. Depending on the conditions used, the reaction
time is between a few 10 m nutes and 14 days, the reaction tenperature is

bet bout -30 and, C 140 Iy bet -10 L ti |
betveen ouL 30 e, Sl oD B P R A, BB L
further mor e 9iigb! ahBeRyIVadidfuth as BemidEe or aEbliE 8bi; hinstdranal

derivatives by so ysis, in particular hy- ysis, or by hydrogenol ysis.
20 Pref er r edpstnds, isughrest mtroedethdne ot hirobeheems,sistersy shghiasgdndlaget s are

those which,contain corr ondi ng .prqtected am no and/ or hydroxyl groups
in- stgad of‘ag‘ﬁeOFdP'WPé fﬁ?ﬁ%sa}%%%‘f%[ﬂ&/ or hydroxyl groups, preferably those

whi ch Carry \ i ' fe 8tk Rargigdréo an N
atom for eXZﬁg%@!ﬁéﬁﬁ%ﬁ%lﬁﬂ?ﬁ%ﬁ%l?gﬁ%ggr];r@rer,ml e;(b'{ Qﬁgﬁlﬂ cont airn an 25

NHR group (furamhich R denotes an amino-protecting group, for exanple BCC
or CBZ) instead of an NH2 group. Preference is furthernore given to starting
materials which carry a 30 hydroxyl-protecting group instead of the H atom

of an hydr oxplepgh8ing orf e cEhEMBHLUO H%e YERHBNARRE B Brdmenh@fdpr mul a |, but
cont ai qpan R'O- phenyl group (1 n which R' denotes an hydroxyl -protecting

group) 'Pnst emdnuiesand t days \tbd eegdtiogrtemperatire is betwiesalpudsddi endor a

plurality of - .identica r different,-.protecte 1 no__and/ or..hydr oxyl

Covps (0 be 130 baERnaA efestr I A 107 p&izir RgMisen 360050 Hid
about 125°.

15 The compounds of the formulae | can furthermore be obtained by liberat-
ing them from their functional derivatives by solvolysis, in particular hy-

drolysis, or by hydrogenolysis.

Preferred starting materials for the solvolysis or hydrogenolysis are those

20 which contain corresponding protected amino and/or hydroxyl groups in-
stead of one or more free amino and/or hydroxyl groups, preferably those
which carry an amino-protecting group instead of an H atom bonded to an
N atom, for example those which conform to the formula I, but contain an

C 25 NHR' group (in which R' denotes an amino-protecting group, for example

BOC or CBZ) instead of an NH; group.

Preference is furthermore given to starting materials which carry a

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

35
It is also possible for a plurality of — identical or different — protected amino

and/or hydroxyl groups to be present in the molecule of the starting mate-



WD 2006/ 092202 PCT/ EP2006/ 001178 36 rial. If the protecting groups present
are different fromone another, they <can in many cases be cl eaved off

sel ectivel 5 The term "am no-protecting group” is known in general ternmns
and rel at éot7(906"fj’|2%ﬂ}ps which are suitable for protecti ngcm"aﬁh@i“ﬂ'df an am no
group agai nst chem cal reactions, but shich are easy to renove after the
desired chem - cal reaction has been carried out elsewhere in the nol ecule.
Typi cal of such groups are, in particul ar, unsubstituted or substituted
acyl, aryl, 10 aral koxynethyl or aral k groups. Since the am no- pr ot ecti ng
groups are Hakgﬁﬁﬁ@doépi"ég SfOHPSHRIESER rﬁéﬂﬁ‘?i%}ﬁ 108y opg APethei uence),

their type aegn "ﬁ Had'a%egg)rtagé\%(?ﬁ f cﬁ{}%ﬁl al ; however, preference S

gi ven to those , carbon atons. The term’ "acyl
group” is to be 15 understood in the broadest sense in connection with the
present proc I ncl udes acyl groups derjved from al i phat

aral i phati c, %Hﬁémlﬁmtﬂo -Prde@INGcYrOHP ¢ isddiomak iy Q%Wedéﬁtﬁéméra@dﬁb%ﬁ?&oam ds,
d, i t I
aral koxycar bSﬁdy*lp%;,%"S‘“E""é‘@5%5‘588*3%‘ge%%s@é%&?@%eﬁ‘éig@?ﬁﬁnoy| such

as acetyl, pcb@lnwwtemdnbubwwhmh,arareaby&moefhovsaﬁbrtt&qbémrreﬁ byl ; ar oyl ,
such as benzoyl and tolyl; yl - oxyal kanoyl , such as POA; al k x%/car bonyl,

such as met h62YEIEHIMPAS be@ﬂW@kmpBb%'?PWhQfez'”zthﬁrf%'ﬁ%'teogﬂﬁk% ehrbonyl , BOC
and 2-iodoet y rbobenzoxy ),
4- met hoxy ZSQE gyc?ig{?b%gr hqopﬁ'elgég%?'ﬁt%%d g?y%&ﬁ@oﬁ% 'suth as Mr, Pbf

or Pncl10 pr efaazrlk@cymmh?mrmrakqbgndmosgscmpahamn|Bﬁ$ram¢tlhgrgrompzeranhaerm)re CBZ,
Frnoc, benzyl and acetyl. 30 The term "hydroxyl -protecti ntgﬁﬁrou i s |ikew se

mwn in genéarapv%aﬁ@r th@rféﬁs*@dar@égt@rb(cgrr@as WEEQUENEES: 8Nflor
tecting asagdgrgwhh&rg%e noﬁ‘%?ucpéit hS\%UéF refre? é@g;;\;e,%tth%s easy to

renove after reacti ried out el sewhere

in the nol echheingTyR0 cialpadticdar $4&;haga"mmn&=r G'Hefterrabawsl-gmup’i isnede
unsubstituted or substituted aryl, aralkyl or acyl groups, furthernore also
al kyl g6oups Ungastopd inrthengadestsense 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-
carbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Exam-
ples of such acyl groups are alkanoyl, such as acetyl, propionyl and butyr-
20 yl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryl-
oxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxy-
c carbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxy-
25 benzyloxycarbonyl and FMOC; and arylsulfonyl, such as Mtr, Pbf or Pmc.
Preferred amino-protecting groups are BOC and Mtr, furthermore CBZ,

Fmoc, benzyl and acetyl.

30 The term “hydroxyl-protecting group” is likewise known in general terms
and relates to groups which are suitable for protecting a hydroxyl group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,

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

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



of the hydroxyl -protecting groups are not crucial since they are renoved WO
2006/ 092202 PCT/ E P2006/ 001178 37 again after the desired chem cal reaction
or reactiop, s . preference is given to groups ha = i

particul ara’?@g‘?&gg@bon atons. Exanples of hydroxyl - prgkq%ﬂ}%%%glrlggps are,
inter alia, benzyl, p-nitrobenzoyl, p 53tol uenesul fonyl, tert-butyl and
acetyl, where benzyl and tert-butyl are particularly preferred. COOH groups
are preferably protected in the formof their tert-butyl esters. The
conpounds of _t he ffﬁ%{%'? . are |ber ate % fromt h{a functi onalf deriva- 10
tives - depeﬂﬂ?'ﬁ'ga B desired SPEMIGP! (PR dGaCUPR, PeANENES: BTEETH St rong C
aci ds, advanisg rdlﬁis%vTngA\ﬂZO ﬁ)?béhicgfdrel 86, chrb&Hlatdths OF kernpResot her
strong |norgan|c aci such hydrochl oric acid or sulfuric acid, strong
organi c car bokbwr@chwr@beot@gcgﬁoalss ard, cmieoabadanzyl ehirobenzeyl! Poni ¢ aci ds,

15 h b | f ddi t I
Mmert gol venfoe Byl BB B A5 ol henalal SRR Be " Pert sol -
vents ar e pr gheicaRiry pesRc COOH groapplsie @eéfé@aw pfotaslcdsin thelbrn@df acet i c
acid, ethers, such as tetrahydrofuran or di oxane,  am des, such as DWVF, 20

hal ogenat ed H;ajrr'@chbmiaheﬁtea:ch as di chl oromethane, furthernore al so
al cohol s, such as nethanol, ethanol or isopropanol, and water. M xtures of
the above-nentioned solvents are furthernore suitable. TFA is preferably
used in eXCGﬁe‘MoMMﬂno%Qﬁ'thé%’mﬂjla@afré'hb@t%&eéﬂbﬁﬁﬂielrfﬁﬁ@'hwl@é'n@élC acid is
prefergBIy used in the formof a m xture of acetic acid and 70% perchloric
25 aci dVi n t lives adepending amther pratedting grenp eisedur tos exempie gsidesivnge ar e
advant ageous bet about, 0 an Qut 5 r ef. bl v _bet wee and 30
gom t enper 3%‘3?9? ao;ﬁ %%U%'n@%ﬁ&%f}?m C%‘Hﬁ ﬁ)t'tr‘%ﬁ?b'ﬁw @5‘%? f or

mpl e, pr efsﬁéﬁ?':r}br%émccdcﬂ?y%dcﬁfafs Higirdehidfidatia dﬁs@rfhﬂé@m RgBAgOr usi ng
approxi mately 3 in di oxane at 15-30, and the FMOC group can be
cl eaved of f gﬁgaigc carboxplis a&:ﬁmt&h@%trmblcsoa@@tm agid oor siflfomicacidgl ani ne,
di et hyl1%m ne

sdéh af' bpe%rz{arqele n&r ;') ?ol%esulfomc 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
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,

halogenated hydrocarbons, such as dichloromethane, furthermore also

20 alcchols, 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
preferably used in the form of a mixture of acetic acid and 70% perchloric

C 25 acid in the ratio 9:1. The reaction temperatures for the cleavage are

advantageously between about 0 and about 50°, preferably between 15

and 30° (room temperature).

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

35 piperidine in DMF at 15-30°.



35 WD 2006/ 092202 PCT/EP2 006/001 1 78 38 The cl eavage of an ether, for
exanpl e a met hyl ether, is carried out in a suitabl e sol vent, as indicated

above, %rﬁpgé(¥9é$0§baddi ti on of boron tri- bron de. ?‘?/Erﬁ@o%;oi)ﬂ?si S

parti cuI ar ly carried out in dichloronet hane a reaction
tenperature between about -30 and 500, 3ormally between -20 and 200, in
particul ar between about -15 and about 0. Hydrogenolytically renovabl e
protecti ng groups (for exarrpl e CBZ or 10 benzyl) can be cleaved off, for

exanpl e, nment i n ence I yst (for
exanpl e a noﬁ1 Vgﬁecoattaé"l 9r C%gh@ﬁargg p%megnﬁ(ﬁ%ﬁ?ﬂ ! 8% 'ﬁ?aé‘g Ju8 y on a
support, suchyigshleabRen), aéﬁurcattloeae&}é/wé@ram?w adgtidrhestsoroRdticat ed above,
in particular, for exanple, alcohols, such 15 as methanol or ethanol, or

am des, sucthDJnIDHF The hydrogenolysis is generally carried out at

LS?"”%#Q?Z@F% B G Arich A el e iR pull f SRR ARRLA o oon” "
succeeds wel teactioh termpepatare BatwdnCaldifo-20° BHd 0P mdridigsditween usdng

ammoni um formate (i nstead of hydrogen) on Pd/C in nmethanol/DW at 20-30. It
i s further noaged g8ssinmasticacbeiween abadnpduand ebovh@’ formula | into ¢

anot her conpound of the fornmula | by converting one or nore radical (s) 25
R1, R2, R3 and/or Y into one or nore other radical (s) RL, R2, R3 and/or Y,

for exarrpl e Plydr llymaw Eérﬁo@melmotb@U@ngm[ﬁr(manﬁmé @B@@P' e by
hydroggaatlon on é nickel or Pd/carbon in an inert solvent, such as
€an Ba

net hano! or benadb @Aeﬂvegcpf&dmexamn@ by t@@ﬁ@engwsh@ydmgﬁrundae boxyl
group and/ or onvert| OlP, L0 e / reductive
ot fon anBraRnceet aretayablRiPensk s hBbR. AR at it en Balhono
[ or convegiuntad@ntagdtuely 6ea QUibb@rtaQuQﬁ?bg cﬁfﬁdh‘lj Smtétﬁa@oumww th an
am ne and/or 35 al kylating a hydroxyl group, for exanple using an al kyl
hal i de. here are those indicated above, in partlcular for example, alcohols, such
15 as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pres-
sures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
Pd/C in methanol or using ammonium formate (instead of hydrogen) on

Pd/C in methanol/DMF at 20-30°.

20

it is furthermore possible to convert a compound of the formula | into
another compound of the formula | by converting one or more radical(s)
C 25 R', R?, R® and/or Y into one or more other radical(s) R', R?, R® and/or Y,
for example by reducing nitro groups to amino groups, for example by
hydrogenation on Raney nickel or Pd/carbon in an inert solvent, such as
methanol or ethanol, and/or
30 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
chlorides into an acid amide by reaction with an amine and/or

35 alkylating a hydroxyl group, for example using an alkyl halide.



WO 2006/ 092202 PCT/ EP2006/ 001178 39 Furthernore, free am no groups can be
acylated in a conventional manner using an acid chloride or anhydride or

al kyl at ed u5|ng an_unsubstituted or substituted al kyl hallde0

advant ageoYA YU W2 i nert sol vent, such as di- chl or omBCAFAGGIPOE, and/ or
In the presence of a base, such as triephyl- 5 am ne or pyridine, at

t enperatures between -60 and +300. Pharnmaceutical salts and other forns The
sai d conpounds according to the invention can be used in their final 10
non-salt form On the other hand, the present invention al so enconpasses ¢

t he use of tﬁﬁgﬁe%ﬂﬁ%dﬁ&sam'ﬁotgfeup%%{‘@le QW@t?d%QrW@UE'(PQ?AIm?” cept able
salts, which r ef sﬁqu R ds and
bases by proggﬂgrate}ga ﬁé:m&ﬁ’n érﬁéeﬁhéﬂ'flbggﬁ gg&l ?';‘/“Q%gg%%tg&cd’ 15 salt
forns of thesclostiiolexdddkythalide, écdnanhdagaedusdymémmarﬂ’mlmstt spelr bis gi-epar ed by
conventi onal net hod'i] I f t conpound, of the for L) cont ai gs car- boxyl
group, one ofhiofamstl A& fe %’Ift‘ /eLiR 1he RTESERGE B {/Tg @3%1?'*&5‘ FHE'E  pound
with a“suita g@y&l dition salt. 20 Such
bases are, fg}r]ﬁ"eé)gﬁgyﬁ&n al Fﬂlﬁefsgllréfs roxi des, |nc udi ng pot assi um

hydr oxi de, sodi um hydr oxi de and |ithium hydroxi de al kal i ne earth netal

hydr oxi des, ch as bari um h droxi de and cal ci um hydroxi de; al kali netal

al koxi des, fBN2HRAGHHL PHERHBMI¥e and sodi um propoxide; and c

vari ous orga | r@%;pﬂ) ' i@t hyl - 25
gl ut am ne. ngégﬁﬁnéﬁrpﬁrﬁntlg@? ééc@?ﬂﬁ}g‘i@%ﬁg{ﬁl&%& 0 t%gk?@'?mﬂ%a I are |ike-
wi se i nel udedonJSIalttfbafnc@adhefothmrhemch ttme)ptmmdmvehtiohale‘a)emﬂmpassml d-

dditi | f db t d h -
qeit | cal |y aliEasl DesPERmROUS IAes GaAt Ef Melamce gt 2R Pl ogen 30
i des, SUCPb%Ss Red(y cé?hb@rd'eﬁ@ed ) QSﬁ&ﬁi’)@Enﬂ?aﬁ& rﬁsf 598 dsOdl de,

ot her mineral "acids’an correspondl ng salts thereof, such as su ate
nitrate or phodplases bymtocddures kepwand thé Iaytl Pharrdaomntamllylasueptalbﬂ es, such

as et hanesul f opat e, | uenesul f opat.e, a ene ul f onat e, d ot h
15 salt?orms ofothe compounc{e ofthe?ormu are Tor the most’ pa prepared

by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.

Such bases are, for example, alkali metal hydroxides, including potassium

20 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

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

25 glutamine. The aluminium salts of the compounds of the formula | are like-

wise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
30 halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
35 organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-

bate and the like. Accordingly, pharmaceutically acceptable acid-addition



35 organic acids and correspondi ng salts thereof, such as acetate,
trifluoro- acetate, tartrate, maleate, succinate, citrate, benzoate,

sal i cyl at - hate and the |ike. Accordingly, phar '
accept abl eV SEAARY 0 "N0 2006/ 092202 PCT/ EP200S/ A S L T O

conpounds of the formula |I include the #bllow ng: acetate, adi- pate,
al ginate, arginate, aspartate, benzoate, benzenesul fonate (besylate),
bisul fate, bisulfite, brom de, butyrate, canphorate, canphorsul fonate, 5

late, chLerigde. chlorob ' . an Lopate, diglu-
conate. a nydPBuehrsamAe IR TontiboRdu g PR AR ME AT o'
sul fonate, fpaw, alfnateabriitfeabepdtatenbenaddie asertboncgaliGedter(bagylate)gl uco-

hept anoat e, g_l uconate, glutanate, glycerophosphate, hem succinate,
heni sul f at e, Distfaten biguifite nerosmida: utyratppianapboratg.drasephepliieNatiy dro 10

brom de, hydrgi odj.de - ul.; t L.adl | | .0 , iso- C
butyr ate, Yaé?%'&feg,tg'l %héﬁ%%%%g%é%ﬁ%&gé e%:'{r%%a}gg{; ngﬂ%q%%ﬁéééghgn%hg &qgt e,

nmet aphosphat gonatet Bityarsgdrphatphatet timitrdirizoats doteapyiategetizimes- phate,

2- napht hal enesul fonate, nicotinate, nitrate, oxalate, oleate, palno 15 ate,

pectinate, peulenate: kimayate gatacierate (franghesigiasib pgaRstuEoNHRogEa: e,

Bur ther mor o, NeREBal, Qugiher UiinBRES O8ks pERRSRERG, AhldEE S hoent i on 20
i ncl ude al unhaiignIfAETRSPtENdate ah&kalibats Omppuraté oRirbERIdride rerdd ), 11 thium

magnesi1gm manganese(l11), manganese(ll), potassium sodiumand zinc salts,
but thi'¥ is REIMide: bideirdide r&pydrxyethanesuifonate; gideisathienaifsia-nen-

arum and pot 2uBrEr ERGE, kit te, aBAlPT Rietihe MEIHALE p BBt Rleing oo 25
ium  Sal t medhphdeprerepasidnesilfémgel Mcthlibenzoshé ohofbRydiegengidod-r om

phar maceuti cal I%/ accept abl e organi c non-toxic bases include salts of pri-
mary, secondBb@feagdnapiithalgngsaliensde, nisetinate: pitrate. melpde, olaptes PAKBPUI ng

Changeris: ecr e ReSinBteo b suitafie BB e RloRaRen e phBSRte Y, Bn %
chol i ne, N, Nphdspedrate epitnbRine birnhigelddsaitaepiczent a destietighexyl am ne,

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, caicium, copper, iron(ll}), iron{!l), 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
pharmaceutically acceptable organic non-toxic bases include salts of pri-
mary, secondary and tertiary amines, substituted amines, aiso including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
30 changer resins, for example argining, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylamincethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
3 lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-

zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-



di et hanol am ne, diethyl am ne, 2-diethyl am noethanol, 2-di nethylam no-
et hanol , et hanol am ne, ethyl enedi am ne, N-ethyl norpholine, Nethylpiperi 35

dine, gl UC‘%R}E‘&%{;"%%OS(}M ne, histidine, hydrabanmi nem)r pgg{&g%lﬁ%mlqg

| i docai ne, gl um ne, N-nethyl -D gl ucan ne, i he | a-

zi ne, piperidine, polyam ne resins, prog¢haine, purines, theobromne, tri WO
2006/ 092202 PCT/ EP2006/ 001178 41 ethanol am ne, triet hyI am ne,

trimethylam ne, tripropylam ne and tris- (hydroxynethyl)nethyl am ne

(tromet ham ne

t hi t t t. t.ricti . 5
Compounds of © grﬁ'é'o @ghfrlétﬁwgﬁgq%ﬁraﬁa%ﬂaﬂa@mglxﬁ)ﬁﬁiﬁﬂunﬁﬁ%ﬁiggncc'oﬂ[' ain- ing
gr oups can DenaHak A ehgBeHY AAIRORINetREATnGS bUCOR Mtkentialides,  for
exanpl e nethyl”, et’hyl, "i'sopropyl and tert- but’yl chl oride, brom de and

i odi de; di (crepmmu@resémtm es, for exanple dinethyl, diethyl and dianmyl 10
sul fate; (G o-C18)al kyl hali des, for exanple decyl, dodecyl , lauryl,
nyri stgl C and stearyl chloride, brom de and iodide; and aryl (d -C4)al kyl

hal i des, for ComtNde dTeRE Yresdht MvettionWhieh 8ORtdRY badit Mifrslfen-Bottainat er - and

oi I -sol u- bl e conpounds according to the invention can be prepared using
such 15 sal t g giespaisendeanguateotiser phingragests sech as 40t-S4)akd hakides,pref erred

| ud trifl t I t
e succi - 2t Eea Y REE AbGosh 4nd skt ok PBhfe; 48 Beonat . -
nmandel ate, nRdie!di ch)a ;vaé@fat@é ot éxarﬁbﬁéstﬂihfél ledicfy @hdtdamypdi um
phosph%ée, stea- rate, ate sulfosaI|Cétate artrate, thionmalate,

t'd an

tosyl a dsulfatge(Cno- %ra)aﬂall helides, fosexample: deeyl, atatiesyt daurgh mysishil a

icti | i b nd he formula |
e pr epar ety CgRAR Rubrid 3B Gt AT A CCTr ARy o Salr, 71T S
unt of thexadipsd b@@y@@h%ndéé&hﬁl ;B}gaﬁé!ﬁ\gfmbﬁﬁ’dé BbtRfwdtoe  bil-s6lua

conventi onal manner free base can be regenerated by bringing the salt
forminto cobteacampounds aceordingdodhe invasitianioas henprenased bakg sutha
conven%%onal Sognner. The free

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
20 glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

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

The acid-addition salts of basic compounds of the formula | are prepared
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
30 with a base and isolating the free base in a conventional manner. The free
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.



base fornms differ in a certain respect fromthe corresponding salt forns
thereof with respect to certain physical properties, such as solubility in

pol ar sol vents: t he purposes of the invention, howe l.t s ot her
35 w se co‘??’e@%&’g&{zo the respective free base forns th‘é’?@éﬁ"?%ﬁ%%e/ 092202

PCT/ E P2006/ 001178 42 As nentioned, thé& pharmaceutically acceptable
base-addition salts of the conpounds of the formula | are fornmed with
nmetal s or amnes, such as alkali nmetals and al kaline earth netals or

organi c am nes. Preferred tals 5 are sodi ot assi magnesjum and
cal'ci um Pr oferPElaIRshite Phafindediitell REseRigbbdassraidiibn ey SHiEC.

chl or opr ocai BgmpeiAks Bfthedformeild'PaR] RAMBE with MEtA8 o iaafThes, such as

N- net hyl - D- gl ucam ne and procai ne. The base-addition salts of acidic

conpounds ac8tkaliimefatsoandalkaline rartbnnetals orargenispamegshyreferiedimgtalhe free

acid forminto contact with a sufficient _ anmpunt gf | r.ed base,

causi ng the %Eﬁﬁ%‘ﬂ'}‘% PG a.lsts}q.gnslilagnp%iugl @Bﬂ\?@ -"frpi g@%nﬁg%ﬁ%'gme free acid
can be r egengrai@dakyNIN'LdIBeRS 1éthglepabiantiBe NthibAios#Iné 2éHolinet Bi-an aci d and
isolating the free acid in a conventional man 15 ner. The free acid forns

differ in a etrangiamines ptiieriadiaminge Neetiedddallicaging @and [reeaivet her eof with
respect to certain physical properties, such as solu- bility in polar
solvents; for the purposes of the invention, however, the salts otherw se

correspond t Thkhiseasiitidn ¥81td bRscidicl cdnpsurist iofdihg t8thd fnventemaasind
accordlag to the invention contains nore than one group which is capable of

f or mi ndphar peenaied byibringing-thet free aciddpers into aamitactiwitiea suffientnvent i on al so
enconpasses nqultiple salts. Typical nultiple salt forns i.nclg&b for
ol e, bi t AMGHRT o i deites HSe) purone oraien ofhRSat SEOYe: phat e,
sodi um andtibhalehReh TBEi fees adibtcahhbe rddenepated b hdg the &8It formSent  a
restriction. Wth regard to that stated above, it 'can be seen that the

expr essi on 3o ghatachwéthtarcacitangddselatingthe Fgetacid in a genyentinnal mashnect i on
} gr mrzgl t ion nZP3heéfled Ghld BrhlUifs iR ceV\r’Pailiﬁ r?escge@q‘rio‘?neﬁleacgr?g&o&%ind) f the
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.
20
If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
c include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
25 phosphate, disodium and trinydrochloride, but this is not intended to repre-

sent a restriction.

With regard to that stated above, it can be seen that the expression
30 “pharmaceutically acceptable salt” in the present connection is taken to
mean an active ingredient which comprises a compound of the formula | in
the form of one of its salits, in particular if this sait 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
3 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-



the formof one of its salts, in particular if this salt forminparts
| mproved pharmacokinetic properties on the active ingredient conpared with

the free 3@0&%‘{@99505 he active ingredient or any other f"ele’%ﬁ"%@[“@b@g t he

active ingre Used earlier. The pharmaceutically acc a?t form
of the active in- gredient can also pro#dde this active ingredient for the

first tine with a de WD 2006/ 092202 PCT/ EP2006/ 001178 43 sired

phar macoki neti ¢ property which it did not have earlier and can even have a

positive influence on the pharmacadynam ¢s,.of this ive Lngredji- ent with
respect to if"geq RE?%@%&%'&&&QWB&&W}H&E ﬁé‘“ﬁﬂﬁ{/ha"? %%rﬁr‘sﬁﬂﬂﬁgg&eq’teﬁe formul a
| accordi ng havé Bdsitkenhflehdean B shamsdcadiynBehicd 6f thieadtivanhgeradiar
structure and may accordingly occur In various enantio- neric forms. They

I
can theref or@ntewmstreﬁnﬁqtatgﬁﬂceréﬁeﬁlﬁiﬁ etbicrewnin thedwadwe form 10 Since the
pharmaceutical activity of the racemates or stereoisoners of the conpounds
of thesformula | may differ, it nmay be desirable to use the en- antioners.

I'n these casgsmgdimdentst thé éstrila 0aced@ing feethelihesitRM Mbe Hecetiral bavimgpar at ed
i nto enantioneric conpounds by chem cal or physical nmeas- ures known to the

per son ski | | ttheir mplecular stchkiye andipay pecordingly epcurinvagoug 8naphehesis.  In

roact i on wi t el BA0Fcar caltERTE SRS I Blckgif PP PRl eBo i n) o 20

resolving agents are optically active acids, such as the R and S forns of

tartari@ aci 8incd thegghdrinactatidal agtivity ofitheeazermatey dasteredsordersofittiel i ¢ aci d,
mal i ¢ a id, lactic acid, suitablg N-protected am no acids (for exanple
N- benzoy! pr ofP@oHRdRohEie ion@sia F ey difey, itieay bedesiablpdei usesthefn-cal | y
- ve canph [ |.d | L& 25
ot omer+ SRGotheRONS R et SV BROARTRL Bt TG AHRRR A, *2 e

(for exanpl be@ephtdted efto@napliomerigl aopnprundsehy charaieal b plogsicdleneas-ot her
deriva- tives of car boh%/drat es or _chirally derivatised net hachI_at e polyners
i Mmo- ures known to the person skilled in the art or even employed as such in the

15 synthesis.

In the case of racemic amines, diastereomers are formed from the mixture

by reaction with an optically active resolving agent. Examples of suitable

20 resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for exampie
N-benzoylproline or N-benzenesuifonylproline), or the various optically

c . active camphorsulfonic acids. Also advantageous is chromatographic
enantiomer resolution with the aid of an optically active resolving agent (for

example dinitrobenzoyiphenylglycine, cellulose triacetate or other deriva-

tives of carbohydrates or chirally derivatised methacrylate polymers immo-

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

30 alcoholic solvent mixtures, such as, for exampie, hexanefisopropanol/

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

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

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



bilised on silica gel). Suitable eluents for this purpose are aqueous or 30
al coholic solvent m xtures, such as, for exanple, hexane/i sopropanol /

acetonitrl\lvﬁ%gaq(z@é%éanpl e inthe ratio 82:15:3. The mvgﬁtr E?’QO(I%MEI{ r nor e

relates t f the conpounds and/or physiologically acceptable salts
thereof for the preparation of a nedica#4 35 nent (pharnmaceuti cal
conposition), in particular by non-chem cal neth ods. They can be converted
into a suitable dosage form here together with WO 2006/ 092202

PCT/ EP2006/ 001178, 44 | east _one so u nd/.o

exci pi ent or é%’ gbane Sgﬁﬂj Ilqp}d[arédlogW@H?anﬂeg@ rﬂaqr %ﬁu '}rpﬁngng of nore
further actiyiged, ngrc@mtﬁﬂét&m witH BRel dHVROMd RthEHREMRS iMgFediéRtsat es to

medi canents conprising at | east one conpound of the formula | and/or

pharmaceutical Iy usable derivatives, sol- vates and stereoi soners thereof,

| udi i | | d ' " i.Di d/
i uvagts. | LONBIARRISBIERbar B E: ot e s PR SBRS Form of
dosage C ungbm PWOhéfbfﬂQéT’ﬁUrhﬁ@a aaﬁa@ﬁl@harrﬁhe@%o@ww@hbl@fd@mmveslsmredl ent
per dosage uni Such a unit can conprise, for exanple, 0.1 ng to 3 g,

pref- erabl yvateﬁ@ndﬁtemlwne@ememﬂ mcluding efdueas {pesafin ed rates, mg, of a
com 15 pound accot.din pendi ng on the di sease condition

treated, the2HBOR ’8"%@’ %’gﬁ*ﬁj'gﬁﬁ nv(ﬁ ﬁ&é{?{a he age, weight and condition of

t he patient or pharmaceutical fornulations can be admnistered in the form
of dos e units which conprise a predeterm ned anount of active 20

i ngr edi gnt pBhatroseeyeioahfarmutatisnsr cardbel edenjeistened inf Hientoran ofsiesagee t hose

whi ch conpri se..a

do t-d -

i ng frackh i dnpie 2o aitertea Binaler SR BRI Pohnar raceu
cal fornul gbsams ufft. $idtsalunReanadbriridy, §8RE PRI 0J1 g ptqu:gsgem chis C
generally known 1n thgq) Ehar maceutical art. 25 Pharnaceutical formnulations

can be adapt ettfyd rag Datmga,tpaihcuuadyar@ierai&ﬁrr@g te 100 ang cofreeddd, for
exanpl e by Obgh (ﬁ'arcl;gortc’ﬁr'ignﬁ)t Le'cﬁven’uon %J%B (r:?i'ng on the disease condition

treated, the method of administration and the age, weight and condition of
the patient, or pharmaceutical formulations can be administered in the
form of dosage units which comprise a predetermined amount of active
ingredient per dosage unit. Preferred dosage unit formulations are those
20 which comprise a daily dose or part-dose, as indicated above, or a corres-
ponding fraction thereof of an active ingredient. Furthermore, pharmaceu-
tical formulations of this type can be prepared using a process which is
c generally known in the pharmaceutical art.
25
Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
30 vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).
35
Pharmaceutical formulations adapted for oral administration can be admin-

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



gual ), rectal, nasal, topical (including buccal, sublingual or transdernal),
30 vagi nal or parenteral (including subcutaneous, intranuscular, intravenous
or intraderng&h net hods. Such formnul ati ons can be prepared u§ing qlé
processes RO 2®8he pharmaceutical art by, for exanpFP&VEEEMEOAIY the
active ingredient wwth the excipient(s)4or adjuvant(s). 35 Pharmaceuti cal
formul ati ons adapted for oral adm nistration can be admn- istered as
separate units, such as, for exanple, capsules or tablets; pow WO

2006/ 092202 PCT/EP2006G%Qll78 45 ders or granul es; solutions or suspensions
in aqueous OoFSHOH-HBDHISES SPIUFONS PHEUSRENSNTS NAGHEOYS O HIAR-RFIRALS -

i 1 -1 n- wat er usIBURIETBAN 8P fodh FIRLor olin Hltet il SnfUBIbAL BP%yatér-Thus,  for
exanple, in the case of oral admnistration Int ormof a tablet or
capsul e, theiraoct liqnadiemgulsibnent conponent can be conbined with an oral,
non-toxi ¢ and pharnmaceutically acceptable inert excipient, such as, for
exanpl g, ethanol, glycerol, water and the |ike. Powlers are prepared by 10
comm nut i ng frpss,%%sza I, Gn theBadebt 6rdl baﬁwiﬁiF%stimm theXfbRel dfta tabldl a
pharmaceutical excipient conmnuted 1n a simlar manner, such as, for

exanpl e, an edcapsile aheaEtfidedngredmnt compontat cax bemombisedmdth an orsdnni t ol .

A flavour, preservative, dispersa f and may, | i kew fe b resent. 15

Capsul es are”BP%ﬁHE@&dtﬂhaﬁ?@ﬁﬁPp?ﬂj Y& © M Brer'&s (?é'ézsrqpsbgcﬁ above and
filling shapga@pldihiindli@berol hEigrahd theikd PUiadiathrb phepgRaley such - as.
for exanple, highly disper silicic acid, talc, magnesium 'stearate, cal 20

ci um sflBar at eommipotinethe/tenpoghy tmh suitablel fire $ive @ndoaixirigeit adtled t o t he

Con o, 1 or PBaMRRRecalSKahigal COmANGYEH A SOHA BBMeLoMA &pbonat e, iy

Wewi se be_adaifdid Brdlfle Ppoffas sl YRR Yotalort femaRFsia- C ment

after the capsu een t
A flavour, preservative, dispersant and dye may likewise be present.

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

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

C ment after the capsule has been taken.

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

30 ample, glucose or beta-lactose, sweeteners made from maize, natural and
synthetic rubber, such as, for example, acacia, tragacanth or sodium algi-
nate, carboxymethylcellulose, polyethylene glycol, waxes, and the like. The
lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

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

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



25 In addition, if desired or necessary, suitable binders, lubricants and
disin- tegrants as well as dyes can |likew se be incorporated into the

m Xt ure. @Wﬁo@&?&ﬁztﬁi nders include starch, gelatine, nateralp260d@8{1Ss such
as, for ex 30 anple, glucose or beta-|actose, sweeteners nmade from nai ze,

natural and synthetic rubber, such as,4f or exanple, acacia, tragacanth or
sodi um al gi - nate, carboxynethyl cell ul ose, polyethylene glycol, waxes, and
the like. The Ilubricants used in these dosage forns include sodium ol eate,

sodi um 35 st Fr?,@ | r | gnr{%g hi cetate,
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restricted gleddting otdnygiressing ity oekfund esltlingigdubridamhbodia disintegit han gum

and the |ike. WO 2006/092202 PCT/ EP2006/ 00117 46 The éabl m are
fornul at ed b{ANtAR RIZERHPEdNE GREEAMbAErealofde &3PIGSx ARWASTPEAEAS i ng or
dry-pressing ) : [ | ; [i1Si) - : d

pressi Bg thept%r%é%%tﬁwpgﬂgo&g?@oed@ﬁ@@Ut agg\%xféur't%%%ﬁﬁpgé?gﬁtgadgrepar ed
by mi xi ng t hdilwentpeenbiase msi descabed mbave uancbpBomallyneith aittimdex, sdéh uent or a
base, as descrijped aboye, and optjonally with a. binder, such ) or

xanpl o, car BoXPHERATIPLS Pt RTetiCal ybraa aGinate; srlause Bo ol
pyrro!'done1g?frgl‘i0‘i§@,‘étdi9 mﬁéﬁgé%émant,%tﬁh @ss,’forfé’farﬁgléffgb?aqirﬁ),aé@fefd-m an ab-
sorption accelerator, such as, for exanple, a quaternary salt, and/or an 10
absor bent, ssciptian,adceleratoanploh, addot example, haplaternary salt airc/omamphosphat e.

The powder m xture can pe granul ated by weitting it w.th a binder, such as,
for oxadni o, E30ENt SUeh . B MAlE o aORe: Ky erdicalpiter BRESRIRtEel | uf ose

O POl yImer nrhglfldr i B3R! Mg iahuldted Y9 Wetind R¥ah Abidibrabiar aal i ve o
granul ati on, 'the powder m xture can be run through a tableting machi ne,
gl vi ng | unpsfafexaomplensyrop nstatcipeasth) atedia endwilagerorgplutions@feelulasal es.  The

Poic or i nePAPONMEN A A AREPHSEHE TUehGR ot ATAN BUBTAVEASt  ng
oo, LU ol MRS ARSE AN IRREAN Dl dpbphe: T
free-f | ow nggivirer umps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
20 according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opague protective layer
C consisting of a shellac sealing layer, a layer of sugar or polymer material
25 and a gloss layer of wax may be present. Dyes can be added to these

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

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

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



exci pient and then pressed directly to give tablets w thout carrying out the
granul ation or dry-pressing steps. A transparent or opaque protective |ayer

C consi st Hgg’ 2%6@5§09el | ac sealing |layer, a |layer of sug@ET&{PZ&Q’}Ogﬂ%

mat eri al gl oss layer of wax may be present. Dyes can be added to
these coatings in order to be able to #ifferentiate between different
dosage units. Oral liquids, such as, for exanple, solution, syrups and
elixirs, can be pre 30 pared in the form of dosage units so that a given

gquantity conprises pre- specified t E]et S. ps can be
prepared by r§§8P\Hﬁ%’d’eqﬂ$é%é'ﬁr%|oﬂr{b§g%§W8§ ungggg?gggﬁﬁ}%n o&m%/#\&a sui tabl e
fl avour, whi heifieldl $iveeterdir€ and eRanirg ¢ Ni@wis@ba-ddaedc al coholic vehicle.
Suspensi ons can be for 35 mul ated by di spersion of the conpound in a

non-toxi c vehicle. Solubilisers and emulsifiers, such as, for exanple,

or eser yat | velnetiagat i G eRer Ry RALIRES AR Gub S 42, B3EEG) 001176
47 for exanptgpsiigiersn fhigtocapbules. The domhulateetanalso s psgsarbdinn, or ot her
artificial sweeteners and the like, can |likew se be added. 5 The dosage unit

f or nul at i onsSee agyay thali thenreleasa isaxiended of rejeigiedeguchhas der exappig.at ed in
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enbeddi ng oflijgarticul ate material in polyners, wax and the I|ike. 10 C The
conpougﬂs of the formula I and salts, solvates and physiol ogically
functi ohal derivatives thereof can also be admnistered in the formof I|ipo-

sonme deliver , ' I sicles, 15
e ani 1 aniPAPT RS R Torm e FETRS; s Rles 4l MEEGEkaPCL B
rmed from flaictional geraeitbes therdef cavalkodss adwinisteesdingthedbohestipool |,

stearyl am ne or phaosphatidyl cholines. 20 The conpounds of the fornmula I and

the salts, sBPREIAVEALSYIGREBOPEY asilfPyexample isoiml uniemeliar veeislasher eof can
al so b%del L5 E UnHSinBlaPERaL 3Rl Altilamellar vesicles. Liposomes can be

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

stearylamine or phosphatidylcholines.

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



bodi es as individual carriers to which the conpound nol ecul es are cou- pled.
The conpounds can al so be coupled to soluble polyners as targeted

medi canment_carrijers. Such polynmers nay enconpass pol yvi i e, 25
pyr an copd\"')?ri@wmﬁﬂpyhydroxypropylmsthacrylarridophenol,%kﬁﬁ@@rﬂgﬁggl

et hyl aspart am dophenol or pol yethyl ene @i de pol yl ysine, substituted by

pal mtoyl radicals. The conpounds nay furthernore be coupled to a class of
bi odegr adabl e pol yners which are suitable for achieving controlled 30
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copol ymers of hydrogel s. har maceuti cal formul ati ons adapted for

transder mal tedmsnihSthariaseutical Réseaacni 365 t38e(d986).i ndependent pl asters for

ext ended, close contact with WD 2006/ 092202 PCT/ EP2006/ 001178 48 the

epi dersis of the recipient. Thus, for exanple, the active ingredient can be
e

del i vered frppaihigcahtisl eémlabuhegb@ag@def%wopi@eﬂ APSiBIstREEnicanaRNRIral  terns
i n Pharnmaceutical Research, 3(6), 318 (1986). 5 Pharmaceutical conpounds

adapt ed for tupated asaeintméentsr areaoms, saspersions -lotiens pewdess Balttian® s, creans,
suspensi ons, | otions owders, solutions, pastes, gels, sprays, aerosols or
oils. 10 Forp?ﬁt@s’tgﬁlﬁtg@ﬁyso?érpﬁglsé%;émér ot her external tissue, for exanple
mouth C and skin, the fornulations are preferably applied as topical

oi ntrreqb or cream In the case of fornulation to give an ointnent, the

acti ve 'Pngr efipetite treatmerd of i oye ¢r etheiaxteinahtissusa ferféxample gnouth

wat er-m sci ble,cream base. 15 Alternatively, t.h Lve b | ent can be
i ot ed + 87 YE PRI A8 ElarsFi el < bbiELADEREH &
er-in-oi | chagg. Intharcase i fbraliafie B§ivk inGnBRaR gk A6tivel ingiehent
application to the eye in- 20 clude eye drops, in which the active
i ngredi ent i sadibesmployed eitbaspdhdeppraffinic or a water-miscible cream base.
15 Alternatively, the active ingredient can be formulated to give a cream with

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

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

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

Pharmaceutical formulations adapted for topical application in the mouth
c encompass lozenges, pastilles and mouthwashes.
25
Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

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

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



in a suitable carrier, in particular an aqueous sol vent. Pharnmaceuti cal
formul ati ons adapted for topical application in the nouth C enconpass

| ozenges, Q@?‘]' and nout hwashes. 25 Pharnmaceutical fehiRphalloe\Ssadapt ed
for rectal a mbéﬁégg?ﬂrzati on can be ad- mnistered in the Trgrm oﬁéﬁsupposi tories

or enemas. 30 Pharnmaceutical fornul atiofs adapted for nasal adninistration
in which the carrier substance is a solid conprise a coarse powder having a
particle size, for exanple, in the range 20-500 mi crons, which is

adm ni ster edaili'atui%)t Qgcgﬁ‘%?ggbjs@n ie%'ﬂo?r{b"éfsg efcﬁvé— Bdieint SoluB¥né @Pi d

i nhal ation via'the nasa passages oma contal nér contarning the powder
hel d cl ose twatdreormgiise. Suitable fornulations for adm ni stration as nasal
spray or nose drops with WO 2006/ 092202 PCT/ EP2006/ 001178 49 a liquid as
carrier substance enconpass active-ingredient solutions in water or oil.

Phar maceuti c =R 1 .56 j AN pl o2 ion en- 5
conpasg fi neﬁbaﬁ)@%%ﬁ%@dﬂgﬁgﬁ?ﬁﬁ% Wﬂ#ﬁgt%@ﬂgbfﬁgﬁ%?‘gk‘?f by vari -
ous types of compass fineldattisylatesdunsts o hisendich san belgehesated byrvarhsuf f | a-
tors. 10 Pharmaceutical formul ations adapted for vagi nal adm ni stration can
be r admi ni sPE? &PessoiRIessyises disRaRRS With 3RE0ISgBPRUISSES PENISU s or
spray err foqpulations. 15 Pharmaceutical formulations adapted for
parenteral admnistration include aqueous and non-aqueous sterile injection
solutions conprising antioxi- dants, buffers, bacteriostatics and sol utes,
by neang of which the fornmula- tion is rendered isotonic wth the blood of
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mul ati ons can be adm ered rn" sihgle-
for exanpl e fmaildati@npoul es and

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

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

C 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,
formuiations which are suitable for oral administration may comprise fla-

35
vours.



vials, and stored in freeze-dried (lyophilised) state, so that only the
addition C of the sterile carrier liquid, for exanple water for injection

pur poses, J - iately before use is necessary. InJ |ons and
suspensi or};%ggﬁ’éi?g%g in accordance with the rec- ipe ca @%P@@la{ 2d from
sterile powders, granules and tablets. 580 It goes wi thout saying that, in

addition to the above particularly nentioned constituents, the fornul ations
may al so conprise other agents usual in the art with respect to the
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requires treat f.ormul ati on and
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doct or” or v eratidAan@ W hitintely detéinh HEd BB reing deREIQUTAAIEAL ding Lo the
invention is generally int range nmg/ kg of body wei ght of

the recipi- aver, eraffﬁam\)e @moudhgf andrr]@mundcaﬂcardlygltq'ma:mweyt@mlst he range

f 1 to 10 10 ny/ kg, of b t

day Tor an” QEMREAR I iaRARSRdPh P oo Bkaarts atbady yeit SISt stina 706y,
where this mmamrﬁanp@d% Ay éérﬁ?@lﬁrlﬁ%y;ﬁéhll H'tHéG'é’f?g,e flofe1 Rer day or

usual | in a series of -doses (suc or exa two, three, four,
five offsix)1Qmgtky oﬂlaqydy welgﬂhaer tla;a Thusalthel actual ammlnt per Idaymmm An

effective anount of a sal . or vat e of a S cal I functi onal
£ ivative temAmia) idohing, 1T o FeusudhtronBeB it ai 590 Fila herty i ve
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simlar doses are sultable he treatment of other conditions mentioned
above. 20 ina series of part—doses (such as, for example, two, three, four, five or six)
15 per day, so that the total daily dose is the same. An effective amount of a
salt or solvate or of a physiologically functional derivative thereof can be
determined as the fraction of the effective amount of the compound of the
formula | per se. It can be assumed that similar doses are suitable for the
20 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-
c vates and stereoisomers thereof, including mixtures thereof in all ratios,

25 and at least one further medicament active ingredient.

Further medicament active ingredients are preferably chemotherapeutic

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

receptor inhibitors, including robozymes and antisense which are directed

to VEGF receptors, and angiostatin and endostatin.

- Examples of antineoplastic agents which can be used in combination with
the compounds according to the invention generally include alkylating

agents, antimetabolites; epidophyliotoxin; an antineoplastic enzyme; a



The invention furthernore relates to nedi canents conprising at | east one
conpound of the formula | and/or pharnmaceutically usable derivatives, sol-
vates and stereoi saoners thereof, including mxtures thereof in | .ratios,
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i nhi bitor; procarbazin;, mtoxantraqn | ati num coordi nat.i on conpl exes. 5
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phyl | ot oxi nsnudreodides)|lepothiloeksr discermalidgisy pteridinas) divwingsdrabssedo-t o, for
exanpl e, carm nlo- 10 nycin, daunorubicin, am nopterin, nethotrexate,

met hopt er i n,PrBM'ePﬂXH?%- met hotrexate, mitonycin C, porfiromycin,

o 1| uor our A% drticiial PHAEAURAXE givilr HItHE SARNOBSEPRAE exath@EAaRfino-

5- azacﬁ]l di ne, thioguanine, aZathio- prine, adenosine, pentostatin,

er yt hr ghydr axyciongaanienbivin, arhiadpteing enethsiréxater mephapdarin ndichigerrci t abi ne,

e P R el SRR B S ooy s FRetal v et on.
vonot aebl "R ABo RV BFNRe, SLOYLARAL Bones B 21 o3I e
sel ect ed fr genrehadgnosipedpectostatin, eeyth eyt oxXyoneylabeniest cladobinene,
car bop1lsati n’G—%ésr ggttoipﬂi'ing,xgelr%gilta tiing,’ cy%gscikg%%?ns s?(?en,jp%ed’ophyliotoxin or
podophyliotoxin derivatives, such as, for example, etoposide, etoposide
phosphate or teniposide, melphalan, vinblastine, vinorelbine, vincristine,
leurosidine, vindesine, leurosine, docetaxel and paclitaxel. Other preferred
antineoplastic agents are selected from the group discormolide, epothilone
20 D, estramustine, carboplatin, cisplatin, oxaliplatin, cyclophosphamide,
bleomycin, gemcitabine, ifosamide, melphalan, hexamethylmelamine, thio-
tepa, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,
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.

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



bl eonycin, gentitabine, ifosam de, nel phal an, hexanet hyl nel am ne, thio-
tepa, idatrexate, trinmetrexate, dacarbazine, L-asparagi nase, canptothecin,
CPT-1 1, t ar abi nosyl cyt osi ne, bical utam de, f ] L epprolide,
25 pyridoegﬁggﬁ& 5% derivatives, interferons and interféﬁﬁ?ﬁ@&mgbﬁfher
medi cament active ingredients are prefée®ably antibiotics. Preferred
antibiotics are selected fromthe group 30 dacti nonyci n, daunorubi cin,
i darubi cin, epirubicin, mtoxantrone, bleo- mycin, plicanycin, mtonycin.
Furt her medi canent. ' i ngredients are preferably enz - Rhgors. 35
pref orr ed-erdPaaishHED LREE ks Bt R BiS o iitiPie i 1Bsb one
deacetylatiqnegggybitors (for exanple suberoylanilide hydrox WD 2006/ 092202
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PCT/ EP2006/ 0011 52 amic acid [SAHA]) and the tyrosine kinase inhibitors
(for exanple ZD 1839 [lIressa]). s Further nedi canent active ingredients are

f er abl port. in-.hihitors. I t . A nhihi t
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callystatin, |ept o‘rgm n B, ratjadone. 10 Further nedi canent active
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ol nucl cuctr el bl B b st BRI Rkl B R URct et from the
group callystatin, leptonycin B, ratjadone. 15 Further nedi canment active

i ngr edi(gnt s are preferably imunosuppres- sants. Preferred )
i munoSuppr wiigranadicagsinéactive nasedients gredupfarabli-nueledarexpediinz7o (wet h),
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derivatives, solvates and stereoisonmers thereof, _
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), RADOQ1 (Novartis), AP23573 (Ariad Pharmaceu-
20 ticals).

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 stereoisomers thereof,
including mixtures thereof in all ratios,
and

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

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



25 including mxtures thereof in all ratios, and (b) an effective amount of
a further nedi canent active ingredient. 30 The set conprises suitable
container s _boxes, individual bottles, bags or | e set
may, for exgﬁﬁwgm%@anprlse separate am poules each coﬁeﬂgﬁﬁwgagﬁJeffective
anount of a conpound of the formula | snd/or pharmaceutically usable
derivatives, solvates and stereoi soners 35 thereof, including mxtures
thereof in all ratios, and an effective anount of a further nedi canent
active ingredient in dis- solved or |yophilised form W) 2006/ 092202

PCT/ EP2006/001 1 7 8 53 USE 5 The present conpounds are suitable as

phar maceuti cal active ingredients for mammals, in particular for humans, in
the treatmenyggpf diseases in which HSP90 plays a role. The invention thus
relates to the use of compounds of the fornula I, and 10 pharmaceutically
usabl e derivatives, solvates and stereoi soners thereof, ¢ including

m xt u:és theTmpresenabbmpmuhds aré suitalhle qsrmmrr&tdeuticaifacajverﬂmgredimm for the

treatnent of_di sease t.he inhibiti n_and/ or nodul ation
of “HEP90. pi clok ATRBIA. 1 paRcaya B bu RSB testirat ot 8ReRoEs fhounds of t he
formula I ar\gh;ahq.qugofb%*g @by usable derivatives, solvates and

st ereoi soners thereof cluding mxtures thereof in all ratios, for the

preparation of a nedlcanent for the 20 treatnent of tunour diseases, for
exanpl e fibrgosarco sarco arconm, dr sar co st eogeni ¢
sar corrﬁg chof%iﬂa\’engﬂﬁ Eei gath% %Pﬁ@PWQHPQB &?‘fﬂ'ﬁ‘i%ga rcom,
yronet cendn liycan coms noa AT TR bR PSRt
ncer, oyarmciudmg:mmdeare,s thewstf an all cativse for thqumeparstios|df acaedicaorant basal
'l carci- for the treatment of diseases in which the inhibition, regulation and/or
modulation of HSP90 plays a role.
15
Preference is given to the use of compounds of the formula | and pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the
20 treatment of tumour diseases, for example fibrosarcoma, myxosarcoma,
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angio-
sarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangioendothelio-
sarcoma, synovioma, mesothelioma, Ewing'’s tumour, leiosarcoma, rhab-
C domyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovar-
25 ian cancer, prostate cancer, squamous cell carcinoma, basal cell carci-
noma, adenocarcinoma, syringocarcinoma, sebaceous gland carcinoma,
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinomas,
bone marrow carcinoma, bronchogenic carcinoma, renal cell carcinoma,
30 hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonic
carcinoma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-celi lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma,
35 pinealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,

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



noma, adenocarci noma, syringocarci nom, sebaceous gl and carci nons,
papil lary carcinoma, papillary adenocarci nonas, cystadenocarci nonas, bone
mar r ow carci noma, bronchogeni ¢ carci noma, renal cell carcinom, 30_hepatona,

bi l e duct ¥QPM8Y2 chori ocarci noma, seminoma, enbryonPETEEHPRMII "W i m s

tumour, cervical cancer, testicular tumaur, lung carci- noma, snall-cel
| ung carci noma, bl adder carcinoma, epithelial carcinoma, gliong,
astrocyt oma, mnedul | obl ast oma, crani opharyngi ona, ependynorma, 35 pineal ong,

haemangi obl ast oma, acousti c, neur , 0l igodendrog|ionma, meningi ona,

o1 anoun. o BRSURE S TBNENARIO 8 (REURB DA TS SO0 8P80202

PCT/ EP2006/ OMaiR disddise®4 phonma, multiple nmyel oma, Wl denstronmis

macr ogl obul i naem a ang’ heavy chain disease; viral diseases, where the viral
pat hogen i s wHl disesdet| whetehthegrial pattegenss sefgcdted)frof thepgroupicont ype A,
hepatitis type. B, hepatitis type C .influ a, yaricella, adenovirus,

et pesssi mp) SRg pLAPbqttiyPs A ReFputs bk hcienaile e C MEVENER. cat 1l o

pl ague? rhi n\fé(ridé‘rlé,’ a@@r‘itﬂ){ﬂu‘s}‘ﬁerﬂe‘%ts%’ﬁaflét*gtxgé?%HSWIt),Oﬁé/rggﬁ%‘lmEbé&!t%e W rus

(RSV), papillomavirus, papovavirus, gal'ovirus, i no- virus,
ar bovi rus, h{d®\&t)r cettle Glag e khisovirusy £chovings rotavirss, espgbtesy sym-us, 10
rubella virus,,. ﬁ)ol e} ész rwman i nmunodefi.ci en% Vi I’l]IS type |. (HV-1) and
hunan i m’runo@_@'fai E‘,”ir'éﬁ’l@_ (rRAPMATRVITYS, PRPOVAIRUS. PRPMERRINEr uﬁ_ﬁlﬁ'g Sion in
transplants; yjp | se)ﬂuhﬂa%ﬁgdcg}lés%%wﬁrus,WPg%arue,%gﬁﬁesdn@@.,t hritis,
asthma, nmultiple sclerosis, type 1 diabetes, 15 [upus erythematosus,
psori adfs anudibiellé viamepp alivoyvinsamundinsieasenodsfatiencyf vilisdyps | (di\sBaeb
associ ated wi th angi ogengsi s, such as, npl e, dia- betic retinopathy,
mangi orra\,,\ﬂ_“é'ﬁ‘éﬂ l?Q%qe 'F‘%WUPSEYF@? &g@h@i‘ﬁs; infectious diseases;
Tt of mmune dit fifiie dadteaTbRin PARSEBLAN flarfifhl6n AtUcBAIsEAdson:
fi brogenetic di seases, such as, for exanple, sclerorma, polynyositis,
system ¢ | upsissh as rieiosaticdarthiies, lasttena, toeltiplel s€lerowis, itppe lidiaketessti ti al
o e PRI at b S26Tasie A TRA S Yowd Sl SAeR bt °2"
fibrosis; diseases associated with angiogenesis, such as, for example, dia-
betic retinopathy, haemangioma, endometriosis, tumour angiogenesis,
infectious diseases; autoimmune diseases; ischaemia; promotion of nerve
20 regeneration; fibrogenetic diseases, such as, for example, sclerorma,
polymyositis, systemic lupus, cirrhosis of the liver, keloid formation, inter-

stitial nephritis and pulmonary fibrosis;

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

tumour therapy.

The present invention furthermore encompasses the use of the com-

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

35
ease, Huntington's or Alzheimer's.



25 cancer, tumour cells and tunour netastases and are therefore suitable for
tunour therapy. The present invention furthernore enconpasses the use of the

com 30 p%?%oé}fs‘%ﬁ?e formula | and/ or physiologically ggfﬁ?%@%@”%l ts and

sol - vates thereo or the preparation of a nedi canent e protection of
normal cells against toxicity caused bySsichenot herapy, and for the treat-
ment of diseases in which incorrect protein folding or aggregation is a prin
35 cipal causal factor, such as, for exanple, scrapie, Creutzfeldt-Jakob

The i meent i ol IiarRan gl efaee R Wit use o M SaBhBNRee ROk a1~

and( or physi:@nhdig'r ﬁﬁyéiwlogft@ﬁ?faébé@taﬁﬁ $ Sttt §_@|b§’@fs€tﬁeiéwlf©qhefmépbhe prepa-
rati on of a nedicanent fTor the treatnent of di seases of the central nervous

system of c@tignefaswvedipaman dasthe tpaiment pédisgases phthe ¢enttal deredusodi nent

and orphysi Boagcal FyiiRshiiat iBeUss BhdReBRE  BTeC T ot cof for the

preparation of a nmedi canent for HSP90 nodul ati on, 10 where the nodul at ed
bi ol ogi cal HSP90 activity causes an inmune reaction in an individual,
protei n tranpdfurthar ambodimentidpe aavaitios alee relatestp the sse-of dhg cofom

lross, or oot F R OFHAETan AT BiEaly pibrip@E MR ard 7 | (5%

stress, or conbina reor, 'S a type of 15

cancer, an ivdtestheresf tiripepeepaatios of denedisamentfaHSPod nibduatdred protein
transp?c;ét fromthe endoplasmatic reticulum a disorder associated with

i schaeht a/ r eyybereudiegnodulatetbislagieal ShaP 9Hackdly, caysesan iIRMuRe repdvinder
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nmonary byggSeoranghakictihoxit gassd reasRinafrom aRimatitieerrdcsveryfiiom head
trauma, stroke, thronboenbolic stroke, haenorrhagi c stroke, cerebral

vasospasm hh@ritrass, ohgpoginatiaesitherest angéorapneeshedisordghisepiyre®lic fit,
15 cancer, an infectious disease, a disorder associated with disrupted protein

transport from the endoplasmatic reticulum, a disorder associated with
ischaemia/reperfusion, or combinations thereof, where the the disorder
associated with ischaemia/reperfusion is a consequence of cardiac arrest,
asystolia and delayed ventricutar arrhythmia, heart operation, cardio-

20 pulmonary bypass operation, organ transplant, spinal cord trauma, head

trauma, stroke, thromboembolic stroke, haemorrhagic stroke, cerebral

vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epileptic fit,

anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's disease,

Huntington's disease, amyotrophic lateral sclerosis (ALS) or neonatal

stress.

In a further embodiment, the invention also relates to the use of the com-
30 pounds of the formula 1 and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment of
ischaemia as a consequence of cardiac arrest, asystolia and delayed ven-
tricular arrhythmia, heart operation, cardiopulmonary bypass operation,
organ transplant, spinal cord trauma, head trauma, stroke, thromboembolic
3 stroke, haemorrhagic stroke, cerebral vasospasm, hypotonia, hypoglycae-

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



anxi ety, schizophrenia, a neurodegenerative disorder, Al zheiner's disease,
25 Huntington's di sease, anyotrophic |ateral sclerosis (ALS) or neonatal
stress. In_a further enbodi nent, the invention also rel ates %o }Fe se of
the com 3\5’0&8%@?0& the fornul.a-1-- and/ or physi ol ogi caIPFVEzg ?:038 'e{Béje salts
and sol - vates thereof for the preparatson of a nedi canent for the treatnent
of ischaem a as a consequence of cardiac arrest, asystolia and del ayed ven-
tricular arrhythm a, heart operation, cardiopul nonary bypass operation, 35

organ transplant, spinal cord trauma, head trguma, stroke, thronboenbolic
st r oke, haenﬁ?g?f&%{?g"%ais&k‘@r’ 37385??8§E£H{‘“WBB{5 FLSH IR ycae- ni a,

troke, haengfos i Buerels 055 it "
20061 092002 O ERBSOR Th1358 (ES) Bl peaer b ess Corder . Al zhei mor s

di sease, Huntington's di sease, anyo- trophic |ateral sclerosis (ALS) or
neonat al stress, Test thod for the a t of . .HSP90 inhibitors 5 The
bi ndi ng of ﬁ?ﬂ%ﬁ‘&ﬁﬁeﬂgbﬂqm%ﬁqfﬁmﬁﬁiﬂ%m' o8 el dana- nycin (17AAG
to HSP90 and conpetitive inhibition thereof can be utilised in order to

determne the inhibitory activity of the conpounds according to 10 the
i nventi on ( Chhediradingof geldaR@fcirChi 654 allytem imb-17288@)ethdxyigeldama-speci fi c

case, a radioliga filter binding test i s used. The radio- |igand used here
istritiuml %@ﬁ'\ @%Af#‘)aﬁol ';lgéﬁs %B%W@i'ﬂh‘%'t erEAGANRE gt?lfsiefjt er
bi ndi ng test; : : sl N iyh i i fere with
Phe  ATE bi nal g 02! fo Betefirifs g iAGRHEN At Wtk borbolAgdice diny & |
expresggd, o8t ipuentign {Cdrdethas AAG 003, dlhigdiset ab@@0@ananyci n,

allylam no-2,3 3H. ecific activ- ity: 1.11x1012 Bag/ ravek,
Fg 1¥17_); HEESer $7 m@rraewgawhﬁﬁ@n?img tespis e EEP 10-BSA 0. 01%)

Milti scr efgafdPuédd RBde &'thfidih-iBb&ied § MaliliaRfihSgeityaidiNyEn>0) -
[3H]17AAG. This filter binding test allows a targeted search for inhibitors
15 which interfere with the ATP binding site.

Material

20 Recombinant human HSP90« (E. coli expressed, 95% purity);
[3H]17AAG (17-allylaminogeldanamycin, [allylamino—2,3-3H. Specific activ-
ity: 1.11%10"? Bg/mmol (Moravek, MT-1717);
HEPES filter buffer {50 mM HEPES, pH 7.0, 5 mM MgCI2, BSA 0.01%)
C - 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:



C Method The 96-well mcrotitre filter plates are firstly irrigated and
coated with 0.1 % of polyethylenimne. 30 The test is carried out under the

fol |l ow ng %héf%g%% Reaction tenperature 22C Reacti Orﬂctridﬁéoﬁ%%% n.,

shaki ng at 35 Test volune: 50 pl Final concentrations:

2006/ 092202 PCT/ EP2006/ 001178 5-7 50 nM HEPES HCl, pH 7.0, 5 mM Md 2,
0.01% (W v) BSA HSP90: 1.5 pg/assay [3H 17AAG 0.08 NM 5 At the end of
the reaction, the supernatant in the filter plate is renoved by suction

with the aid.gf nif ol i LN System

M I1ipore), gﬁ(ﬁn@hﬁéﬁgﬁn@'&lpﬁ \%adsjr?((aw Mgﬁéeqm%@%ffaper pl ates are then
rreasured_ i N A9 1C5>pgla%€;a§|\/1 crobeta, Wall fac) W t h. scintillator
(Mcroscint 20, Packar 6 C "%of control"” is determined fromthe "counts
per ni nut es" [FHNGAAGAHO8 WM. | C 50 val ue of a conpound is cal cul ated
therefrom 15 Table A HSP90 inhibition Conpound Fornmula 1C50 [nol/1] 20 No.
"Al" 05 1.00E-06 O NH2 \ ~. H2N/

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

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

with scintillator (Microscint 20, Packard).

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

IC-50 value of a compound is calculated therefrom.

15
Table A HSPI0 inhibition
Compound Formula ICs0 [Molfl]
20 No.
"A1" 1.00E-06
T »
"A4" 2.5E-06
30

35
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C 5
"A9" 1.4E-05
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35



C/ 25 HZN O N H2ZN S N NHz "A9" O 1.4E-05 30 O NH2 oy S-N N NH2 35
WO 2006/ 092202 PCT/ EP2006/ 001178 59 "AIl" 0 1.4E-06 H2N 5 ON H2N S N NH2

"A21" F 7.8E-0 FF100 ~ O COHZNUN i 15 H2N S H2 " " -10 0
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59

IIA1 1II 1 I4E_06
5

||A21ll 7-8E_07

10

15
"A30° 3.3E-06

20
"A689" 7 AE07

C .
30 "AB93" 6.7E-07

35




H2N S N NH2 "A689" 0 7.4E-07 O OH 0O 25 HZN N O H2N S'~N NH2 30 "A693" \0
F 6. 7E- 07 it OF HZN N O 35 H$ N NH2 WO 2006/ 092202 PCT/ EP2006/ 001178
60 Above %ﬁ&lﬂ& aII terrperatures are indicated i nC PH[”LIP%\O(’OQQL’QW ng
exanpl es, "conven t%nal  wor k- up” means: if necessary,

pH is adjusted, if necessary, to betweeéd 2 and 10, depending on the con-
stitution of the end product, the mxture is extracted with ethyl acetate or
di chl oronet hane, the phases are separated, the organic phase is dried over
sodi um sul fate and evaporated, and the product is purified by chro 10

mat ography on silica gel and/or by crystallisation. Rf values on silica gel;
C eluent: ethyl acetate/nethanol 9:1. LC-MS conditions 15 HP 1100 series

Hew ett Packard System having the followi ng features: ion source:

el ect r ospr ayAbpwee iand\ke ey dal) teraperatures @ra outicated in1G. da e fellovdnd vol t age: 60

pl Urtgr UeRRMHREse Mol PR apéehs WECeFS S, Sl it e, (e

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

5

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-
10 matography on silica gel and/or by crystallisation. Rf values on silica gel;

eluent: ethyl acetate/methanol 9:1.

LC-MS conditions

15 :
HP 1100 series Hewlett Packard System having the following features: ion

source: electrospray (positive mode); scan: 100-1000 m/e; fragmentation
voltage: 60 V, gas temperature: 300°C, DAD: 220 nm.

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

Column; Chromolith SpeedROD RP-18e 50-4.6

Solvent: LiChrosolv quality from Merck KGaA

Solvent A: H20 (0.01% of TFA)

Solvent B: ACN (0.008% of TFA)

20

O

25

Gradient:

20% of B — 100% of B: 0 min to 2.8 min
30 100% of B: 2.8 min to 3.3 min

100% of B -» 20% of B: 3.3 min to 4 min

The retention times R; [min] and M+H" data MW indicated in the following

35 examples are the measurement resuits of the LC-MS measurements.



Col um: Chronolith SpeedROD RP-18e 50-4.6 Solvent: LiChrosolv quality from
Merck K&GA ~.~. Solvent A H20 (0.01% of TFA) 25 Solvent B: ACN (0.008% of
TFA) G adj . %.of B-+100%of B: O mnto 2.8 mn 28mn
to 3.3 m nw%%/@?QZ- >20%0f B: 3. 3m nto4mi n The retenti on%Q;lT;rrEe%g({%@B '% and
M-H+ data MWindicated in the foll ow ngét 35 exanpl es are the neasur errent
results of the LC- M5 neasurenents. WO 2006/ 092202 PCT/ EP2006/ 001178 61
Exanpl e 1 Preparation of

2- am nocar bopyl - 3 I6- i am no- 5- cyano- 4- ( 3, 4-di met hoxy- 5
phenyl )t hi engyﬁgj—ﬁﬁ, yridine ("Al"): 1.1 12.1 g of cyanothi oacetam de are
added to a solution of 10 g of 3, 4- dinethoxybenzal dehyde in 100 m of

ethanol. 10 m of 4-nethyl norpholine are then added dropw se, and the
m xture is sPreparatian of aeﬁmmnpéxmyha@ -dianfine-Sacyanc-#é3 d1dimeshexy- The

m xture is s tl f d f, o hours. C The m xture is adjusted to
pH 5. Ogusi nggﬁéwg‘ﬁ@ Qi%égﬂw cﬁ é?\r omtem perature for a further 16
hour s. The precipitated material is separated off, washed with ethanol and
n- hept ane and dried, giving 9.2 g of 6-am no-3,5- 15
di cyano- 4- ( 314t dit@et g@fszwa@@timqacgtamid@@eﬁdzieduth;ajss@ipwn ef A8 gofdp-s N NH
20 ON2 o ﬁllmgt%oxybenzaldehyde in 100 ml of ethanol. 10 ml of 4-methylmorpholine
are then added dropwise, and the mixture is stirred at room temperature
10 for a further 16 hours. The mixture is subsequently refluxed for 4 hours.
The mixture is adjusted to pH 5.0 using 10% HCI and stirred at room tem-
perature for a further 16 hours. The precipitated material is separated off,
washed with ethanol and n-heptane and dried, giving 9.2 g of 6-amino-3,5-

15 dicyano-4-(3,4-dimethoxyphenyl)-2-thioxo-1,2-dihydropyridine ("1")

N S
A
l ‘ NH
O
20 = NH,
o | | (||1n)-
I N

1.2 255 yl of 47% aqueous KOH are added to a solution of 1 g of "1" in
5 ml of DMF. 300 mg of 2-chloroacetamide are then added, and the mix-
ture is stirred at room temperature for a further 1 hour. A further 255 pl of
47% aqueous KOH are added, and the mixture is stirred at room tem-

30 perature for 16 hours and at 100° for 4 hours. The precipitated material is

separated off, washed with water and dried, giving 1.0 g of "A1".

An analogous procedure gives the compounds

35



1.2 255 pl of 47% aqueous KOH are added to a solution of 1 g of "1" in 5 m
of DMF. 300 ng of 2-chloroacetam de are then added, and the mx- ture is
stirred at roomtenperature for a further 1 hour. A further 255 of 47%

|
aqueous KOWOFE6AKAYY  and the mixture is stirred at rodYEH%I%ERat ure

for 16 hours and at 100 for 4 hours. Thexprecipitated material is separated
off, washed with water and dried, giving 1.0 g of "Al". An anal ogous
procedure gives the conmpounds 35 WO 2006/ 092202 PCT/ EP2006/ 001178 62

2- am nocar bonyl - 3, 6- di am no- 5- (F:éia,no-A- (2, 4-dinmeth oxyphenyl) -

t hi eno[ 2, 3- b] pyr PRRacagenyl-3g-dieming-S5-gyaneré-(4.4-dmgihoxnibenybny| - 3, 6-d i am
I No- 5- cyano- 4. il h I { [2,3-b]pyridine ("A2a"), Rf
1. 149, NVVS?SW%;%@%H@E:%@%?&’%?46?7(?’?%%{1?’%?5-cyano-4-(2, 3-d

i met hoxyphenyl ) - 2taminchth@wb BB diathine-5-Lystis-3-(2 BdiinetBaxyphan3io. 4;

2-am nocar bonyl -3,6-d_i aming-5-cyang-4-(3-h r oxy- 4- met hoxy

phenyl 2?t hi en%?[‘?ﬁhﬂ W’@'Wﬁeﬁe‘gﬂ?}# %,f 1%%%@5’%&% 356. 4; 10

2- am nocar bonyl - 3,80 M 00 56y ana=4- (=2 s i reb el )

Chi enol 2. 3. o] pyr B ARiYP ARl e arih G SRARRRINEREHEn) )

2- am nocar boyien8[263-th]pyridiree SACKAN By 4-134, BNA- 3T0.det hoxyphenyl )

t hi eno[ 2, 3-b] pyridine ("A6"), Rf 1.130, MN400.4; 15

2-ani nocar bonyl - 3 #TMMNoEABRIIVE3 & digninoGzcyans-t(B rydrowhesthoxy-

thieno[ 2, 3-b i, S 5 A8 N uridineg (A2 :
2" an nbcar bofy TS BN rPkiding (A3 B Q85T MASEA) i eno-
[ 2, 3-b]1®yri di ne @-Adaiocarihy2-3@8vdizntiaoooydndB4 42 @, 5-trimethoxyphenyl)-

o % L e B LT BRI ey h ety
5 (N ety noca BTk S dlamino-Brano 42 rmelaygneny!-
thieno[2,3-b]pyridine ("A8"), Ry 1.130, MW 400 .4;
15 2-aminocarbonyl-3,6-diamino-5-cyano-4-(3,4,5-trimethoxyphenyl)-
thieno[2,3-b]pyridine ("A8"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxyphenyljthieno-
[2.3-b]pyridine ("A8a"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-trifluoro-
methoxyphenyljthieno[2,3-b]pyridine ("A8b"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methylsulfanil-
phenyl)thieno[2,3-b]pyridine ("A8c"),
C 2-(N-methylaminocarbonyl)-3,6-diamino-5-cyano-4-(3-hydroxy-4-
25 methoxyphenyl)thieno[2,3-b]pyridine ("A8h"),
2-(N-methylaminocarbonyl}-3,6-diamino-5-cyano-4-(3-hydroxy-
phenylithieno[2,3-blpyridine ("A8i"),
2-(N-methylaminocarbonyl)-3,6-diamino-5-cyano-4-(3-hydroxy-4-

20

30 trifluoromethoxyphenyljthieno[2,3-b]pyridine ("A8j"},
2-(N-methylaminocarbonyl)-3,6-diamino-5-cyano-4-(3-hydroxy-4-
methylsulfanilphenyl)thieno[2,3-b]pyridine ("A8k"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4,5-dimethoxy-

35 phenylithieno[2,3-b]pyridine ("A81"),



ar 25 nmet hoxyphenyl)thieno[ 2, 3-b] pyridine ("A8h"),
2- (N- et hyl am nocar bonyl ) - 3, 6- di am no- 5- cyano- 4- ( 3- hyd roxy

phenyl )t hi - bl pyridine ("A8i"),

2- (N- et hyﬁg)%ﬁ%@éﬁgonyl ) - 3, 6-di am no- 5- cyano- 4- ( 3- hydr 8)%7’1'51’-200%]0“78
trifluoronmethoxyphenyl)thieno[ 2, 3-b] pyrédine ("A8j"),

2- (N- et hyl am nocar bonyl ) - 3, 6- di am no- 5- cyano- 4- ( 3- hydr oxy- 4-

met hyl sul f ani | phenyl )t hi eno[ 2, 3-b]pyridine ("A8k"),

2- am nocar bonyl - 3, 6-.di am no- 5- cyano-4- (3- hydr 4. 5-d imethoxy- .35

pheny! ) t hi enof 2, é'-aé'ﬁ"BQP?réﬁoﬁ'é‘E%'%/@T'T)",‘o%y%'@b‘ﬁg%’?%ﬁo YEeRHMI178 63
2- am nocar bofWéngl2 B-BjpyRdined R8/ypno- 4- (2- br ono- 5- hyd roxyphenyl ) -

t hi eno[ 2, 3- b] pyri di ne (yﬁASmc'{) , 2-am i nocar bonyl - 3, 6-di am

i no- 5- cyano- 4- ( 42dinhinoocaihoiyhd6ydiamiso-Hycitameypiaifluoreimetis]xy; 3- b] pyri di ne
("Aft"), 2-amnocarbonyl -3 6-d. iam no-5-cyano-4-(4-nethyl-3-hyd roxyphenyl) -
t hi enok2, 3- bPﬁ?frolxﬁPlﬁ%n%tmgg%z.’a’"@ipayﬁﬁ”@ @g}éfg Preparation of

2- ani nocar bonyl - 8.fnidoagivdRyRs eVdBRide-EicyaPosd fdRethyl-3-hydroxyphenyl)-

car bonyl pentyl oxy) - 4- rret_h_ox;s/,ph'enyl | thieno[ 2, 3-b] pyri gii ney( " AZVlP) : ylzs 00
O 20 "A4" tHuens2N-blgyridine (AABORt ure of 100 ng of "A3", 60 pi of ethyl
br onohexanoate, 25 100 ng of potassium carbonate and 1 m of DM is stirred
at 50 for 4 hours. The entire mxture is added to 20 ml of water, the

preci pitat edgggghf@erg' al is separated off and dried, giving 129 ng of "A4",
Rf 1.5?8, -0. 30 An anal ogous procedure gives the conpound

H2N

Preparation of 2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(5-ethoxy-

C carbonylpentyloxy)-4-methoxyphenyljthieno[2,3-b]pyridine ("A4"):
15 ~0 0
O\/\/\\Ao/\
HN
o b A
20 / | llA4||
H,N S N~ NH

2.1 A mixture of 100 mg of "A3", 60 ul of ethyl bromohexanoate,

C 25 100 mg of potassium carbonate and 1 ml of DMF is stirred at 50° for 4
hours. The entire mixture is added to 20 ml of water, the precipitated mate-
rial is separated off and dried, giving 129 mg of "A4", Rf 1.569, MW 498.6.

An analogous procedure gives the compound

* 2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(4-ethoxycarbonylbutoxy)-
4-methoxyphenyljthieno[2,3-blpyridine ("A7"), R 1.450, MW 484 .5,
Ester hydrolysis of "A7" in NaOH/methanol gives the compound
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(4-carboxybutoxy)-4-
35

methoxyphenyljthieno[2,3-b]pyridine ("A7a"), R 1.531, MW 456.5,



2-am i nocar bonyl - 3, 6-di am i no- 5- cyano- 4- [ 3- (4- et hoxycar bonyl but oxy) -
4- met hoxyphenyl Jt hi eno[ 2, 3-b] pyridine ("A7"), Rf 1.450, MN 484.5. Ester
hydrol ysi s _of "AT' in NaOH net hanol gives the conpound
2- ami nocar BORAMPY®28924 i ani no- 5- cyano- 4- [ 3- (4- car boxybut §%yjEF4006481178
met hoxyphenyl ]t hi eno[ 2, 3-b] pyridine ("Aéa"), Rf 1.531, MWN456.5. WO
2006/ 092202 PCT/ EP2006/ 001178 64 Ester hydrolysis of "A4" in NaOH net hanol
gi ves the conpound 2-am nocarbonyl -3, 6-d
i am no- 5- cyano- 4-[ 3- (5-carboxypent yl oxy)-4-
met hoxy pheny EBteiteoplysis ob ' Indﬂﬁél’t/mﬁ nol givesthe LOMRAWE70. 5. 5 An
anal ogous procedyr i 20 GOJF: | 22 | O g | 5 =18
o- 5 cyano- 4- | 32 AnF3EIRAHRS. 5% 2o 9596 BRIy eboy R
pr opoxy) - 4- meddthayypheny|ihiériofp QL E]pdridihpyrATh DeR(1.672, MWRY015.366, MV 470.5
10 and the latter gives
2-am ngcar bonyl - 3, 6- di am no- 5- cyano- 4-[ 3- ( 3- car boxypr opoxy) - 4-
met hoxyphenylyl.t i - | GH " Exanpl e 3 Anal ogously to
Exanmple 1, r ébé]‘}aﬁﬁ&%fs Eff%gﬁ# &r‘é’?ﬁﬂ@éﬁ'@%é‘get ate gives the conpound
2- met hoxycar bony R-ainivrodia eonyb3 B-ginanine-4-yhirb-4H 33 -athoxycafbonyl-
phenyl )t hi eno[ 2, 3- b] pyri di ne (" A8bi Si?o An anal oa'ous" procedure. gjves the
conpounds 2PERRXYYdanetieyyphery RhighrHo3-HlRyrigdiee A(79,)4Rdi1r%6cemM\8’phenyl ) -
t hi eno[ 2, 3- bhwn\;{ dine ("A9"), 25
2- met hoxycar bonyl - 3, 6- di am no- 5- cyano- 4- ( 3- hydr oxy- 4- net hoxy-
phenyl )I0hi enahd,tBe idtwrrdigisne (" A8d"),
2- met hoxycar bonyl - 3, 6- di am no-5-cyano- 4- ( 3- hydr oxgphenyl ) -

i eno[ 2, 3- b] pyr RcAMEocagmayl-3,63diamino-5-cyanc-4-3-(3-carboxypropoxy)-4-

t hoxycar - - dham - = 4- (3 hydroxy-4-trifluoro-
met hoxyp%eny Wﬁb@o@qgﬁﬁ%ﬁ% i%d@ﬁgﬂ(?m%é&%fjw Y
15 Example 3
Analogously to Example 1, reaction of "1" and methyl chloroacetate gives

the compound 2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3,4-dimethoxy-
phenyl)thieno[2,3-b]pyridine ("A8bis").

20
An analogous procedure gives the compounds
2-ethoxycarbonyl-3,6-diamino-5-cyano-4-(3,4-dimethoxyphenyl)-
c thieno[2,3-b]pyridine ("AS"),
25

2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methoxy-
phenyl)thieno[2,3-b]pyridine ("A8d"),
2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxyphenyl)-
thieno[2,3-b]pyridine ("A8e"),
30 2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-trifluoro-
methoxyphenyl)thieno{2,3-bjpyridine ("A8f"),
2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methyl-
sulfanilphenylithienof2,3-b]pyridine ("A8g").

35



2- met hoxycar bonyl - 3, 6- di am no- 5- cyano- 4- (3- hyd roxy- 4- et hyl

sul fani | phenyl )thi eno[ 2, 3-b] pyridine ("A8g"). 35 WD 2006/092202

PCT/ EPZOOG(VQ)OZJOEKZ,%n S5 Exanple 4 Anal ogously to Exanpl ep%'rf&rﬁﬁtfﬁyol*)ﬂ%m‘ " A3"
with the corriespondi'ng chlo- 5 rides gives the conpounds of the tornmula | a
shown in Table 1 OR2 10 HZN N O la H&N S N NH2 15 Table 1 Conpounds Al O -
A50, A677 - A681 and A682 - A695 of the fornula la Conpound R Rr MV No. 20
Al10 benzyloxy 1.548 446.5 Al 1 2-nethyl benzyl oxy 1.666 460.5 Al2

3- et hyl benzyl oxy 1. 672 460.5 Al3 4-net hyl benzyl oxy 1.658 460.5 25 Al4

2-11 uorobenzéﬁ@@p—l-f.—"%g 464.5 Al5 3-fluorobenzyl oxy 1.583 464.5 Al6

4-fl uorobenzyl oxy 1.585 464.5 Al7 2-chl orobenzyloxy 1.661 480.9 30 A18
3-chl orobenzyl oxy 1.702 480.9 Al19 4-chl orobenzyl oxy 1.723 480.9 A20

2-t ri f 1 uor oménaidgessintiodxxample4? reactiah of AAB" Ivithr thicl cosrespentlindoeiiey | oxy 1. 768

2%3: g 5A22 A5BES TR RERL M R ERR Y WY farntis 18 Sftownin Tape Phenethyl oxy 1.645
~o

10
la
C
15 Table 1 Compounds A10 - A50, AB77 - A681 and A682 - AB95 of the
formula la
Compound R* Ry MW

No.

20 A10 benzyloxy 1.548 446.5
A11 2-methylbenzyloxy 1.666 460.5
A12 3-methylbenzyloxy 1.672 460.5
A13 4-methylbenzyloxy 1.658 460.5

C 25 A14 2-fluorobenzyloxy 1.559 464.5

A15 3-fluorokenzyloxy 1.583 464.5
A16 4-fluorobenzyloxy 1.585 464.5
A17 2-chlorobenzyloxy 1.661 480.9

20 A18 3-chlorobenzyloxy 1.702 480.9
A19 4-chlorobenzyloxy 1.723 480.9
A20 2-trifluoromethylbenzyloxy 1.742 5145
A21 3-trifluoromethylbenzyloxy 1.768 514.5
A22 4-trifluoromethylbenzyloxy 1.806 514.5

35 A23 phenethyloxy 1645 4605




WO 2006/ 092202 PCT/ EP2006/ 001178 66 A24 2-(tert-but oxycarbonyl am no) -

et hoxy A25 3-(tert-butoxycarbonylam no) 5 propoxy A26

4-(tert-bufox yl am no) - but oxy A27 5-(tert-butoxy 5\_ 1,n0) -
pent yl oxy &’%0%@@%1&8 ~N-( \O A28a pi peri din-4-yl nmet ﬁ’gfif R’Q%ﬁ’ﬂl}?gi nabl e
from A28 by renoval of the protecting g oup A29 2, 3-di hydr oxypropoxy A30

am nocar bonyl nethoxy 20 A31 0 0 OHO A32 O* H O 25 and fromthis by
ester hydrolysis OH 30 OH O ("A692") A33 O HNIO H =

A24 2-(tert-butoxycarbonylamino)-
ethoxy
A25 3-(tert-butoxycarbonylamino)-
c propoxy
A26 4-(tert-butoxycarbonylamino)-
butoxy
A27 5-(tert-butoxycarbonylamino)-
pentyloxy
10
O o><
c A28 LCN«
O
A28a piperidin-4-ylmethoxy
15 obtainable from A28 by removail of the
protecting group
A29 2,3-dihydroxypropoxy
A30 aminocarbonylmethoxy
A31 O
OH O
O
A32 OW ~
OH O
C
and from this by ester hydrolysis
OH
30 OH O
(llA692|r)
A33 j.J\ |
L o ™
N ~__0O
35 0 ™~
/\]_O( \/\[g




35N\ G1 101 O WO 2006/092202 PCT/ EP2006/ 001178 67 A34

pyridin-4-yl methoxy A35 pyridin-3-ylnethoxy A36 pyridin-2-yloxy 5 A37

2- met hoxyet hox A38 O---,0,/~0 A39 2-(4-chlorophenoxy)ethox {MO

2- benzoy] o&??e%“ﬁ%%z% A4l , 0~1 0-~~ 0 A42 2-diethyl ani Et"ﬁ@'ﬁ'i}/"“ A3
2-(ethyl-mtolylam no)ethoxy 15 J 20 A4 2-pyrrol-1-ylethoxy A45 ON O ~
| 6 25 HOCI C A46 2-am noethoxy obtainable from A24 by renoval of the
protecting group A47 3-ami nopropoxy 30 obtainable from A25 by renoval of

the protectinggroup A48 4-am nobut- —obtainagble from A26-by rempyal of
the protectingAgfoup pyridin-4-ylme ethoxy hoxy
A35 pyridin-3-ylmethoxy
A36 pyridin-2-yloxy
5 A37 2-methoxyethoxy
A38 O
A39 2-(4-chlorophenoxy)ethoxy
A40 2-benzoyloxyethoxy
10 A41 /©/O\
O
c o7 >N
Ad42 2-diethylaminoethoxy
A43 2-(ethyl-m-tolylamino)ethoxy
15
20
Ad4 2-pyrrol-1-ylethoxy
A45 O-p O

/

|
0
\/\:1’/
- - N o Cl

A46 2-aminoethoxy

obtainable from A24 by removal of the
protecting group

A47 3-aminopropoxy

30 obtainable from A25 by removal of the
protecting group

A48 4-aminobutoxy

obtainable from A26 by removal of the
protecting group

A49 S5-aminopentyloxy 1.276 441

35




35 A49 5-am nopentyl oxy 1.276 441 WO 2006/ 092202 PCT/ EP2006/ 001178 68

obt ai nabl e from A27 by renoval

o ot oo

3
zy

of the
by renoval of the
| oxy

18353 ooapzy

2-trifluoronet hoxybenzyl oxy A680 4-tri 68 uoronet hoxybenzyl oxy A681

3-trifluoronethylsulfanil-

benzyl oxy A684 3-nitrobenzyl oxy A685 4-nit robenzyl oxy 20 A686

4-ni trobenzwy

4- car boxybe
A693 3-difl
AB95 3-trif

10

15

20

25

30

35

protecting group ASO HNH2 O OH O
protecting gro
10 A678 3-net hoxycar bonyl be

15 benzyl oxy A683 3-(tert-butyl am nosul fonyl) -

bnzyl oxy
y 30

B

;Izgi\(‘éxyAg; A%’é%@‘%@m%??? ni%wﬁ&"y“ : \géingngal)gﬁlf oﬁglgge
uor onet hoxthOtzgtan)E&OUDAGM 3, 5- (d| trilfl uoronet hyl ) benzyl o
sloigeysott hoxybenzytoxy —35 IW'I’ 20061093202 PCTHEP2006/ 001173
o~y
obtainable from A33 by removal of the
protecting groups

ABT7 4-methoxycarbonylbenzyloxy

AB78 3-methoxycarbonylbenzyloxy

A679 2-trifluoromethoxybenzyloxy

A680 4-trifluoromethoxybenzyloxy

A681 3-trifluoromethylsulfanil-

benzyloxy
AB83 3-(tert-butylaminosulfonyl)-
benzyloxy

AB84 3-nitrobenzyloxy

AB85 4-nitrobenzyloxy

AB86 4-nitrobenzyloxy

AB87 3-cyanobenzyloxy

AG88 2-cyanobenzyloxy

A689 4-carboxybenzyloxy

AB90 3-carboxybenzyloxy

AB91 3-aminosulfonylbenzyloxy

AB93 3-difluoromethoxybenzyloxy

AG94 3,5-(ditrifluoromethyl}benzyloxy

AB95 3-trifluoromethoxybenzyloxy




69 Exanple 5 Anal ogously to Exanple 2, reaction of 'Ma" with the
corresponding 5 chlorides gives the conpounds of the forrmula | b shown in
Table 2 Rz HZN N 10 Ib HzN S N NHz Table 2 Conpounds A5 (ﬁg}% %ld A696 -
A698 of th&GIPM20% b 15 Compound Rf MWV No. A51 benzyld: 200600911
2- met hyl benzyl oxy 20 A53 3-net hyl benzykoxy A54 4-nmet hyl benzyl oxy A55
2-fluorobenzyl oxy A56 3-fluorobenzyl oxy 25 A57 4-fluorobenzyl oxy A58
2- chl orobenzyl oxy A59 3-chl orobenzyl oxy A60 4-chl orobenzyl oxy 30 A61
2-trifluorongt hyl benzyl oxy A62 3-trifl uoronethyl benzyl oxy A63
4-trifl uoro&ﬂﬁ!ﬂ&&yl oxy A64 phenethyl oxy A65
2-(tert-butoxycarbonyl am no)- 35 et hoxy WO 2006/ 092202 PCT/ EP2006/ 001178 70
A66 3-(tert-butoxycarbonyl am no) -

Analogously to Example 2, reaction of "A8a" with the corresponding

chlorides gives the compounds of the formula Ib shown in Table 2

10 Ib
C
Table 2 Compounds A51 - A91 and A696 - A698 of the formula Ib
15 Compound R? Ry MW
No.
AS51 benzyloxy
A52 2-methylbenzyloxy
20 A53 3-methylbenzyloxy
Ab4 4-methylbenzyloxy
Ab5 2-fluorobenzyloxy
A56 3-fluorobenzyloxy
c 5 A57 4-fluorobenzyloxy
A58 2-chlorobenzyloxy
A59 3-chlorobenzyloxy
ABQ 4-chlorobenzyloxy
30 AB1 2-trifluoromethylbenzyloxy
AB2 3-trifluoromethylbenzyloxy
AB3 4-triftuoromethylbenzyloxy
AB4 phenethyloxy
ABS 2-(tert-butoxycarbonylamino)-
35 ethoxy




propoxy A67 4-(tert-butoxycarbonylam no) 5 butoxy A68
5-(tert-butoxycarbonyl am no)- pentyloxy Op A69 ~N-( 10\ X O C A69a

pi peri di n- ¢ obt ai nabl e by renoval of the prot p from
A69 15 A7O&Ig"j£p§§d%?%yoxypr opoxy A71 am nocar bonyl net ho;&%%ﬁ;gnagg{ﬁh'zo A73 O
O- OHOA74 O HN" O4--- 25 0,,-)CN O'© A75 pyridin-4-yl nethoxy 30 A76
pyridin-3-yl methoxy A77 pyridin-2-yloxy A78 2-nethoxyethoxy A79 0 35 A80
2- (4-chl or ophenoxy) et hoxy A81 2-benzoyl oxyet hoxy WO 2006/ 092202

PCT/ EP2006/ )0117\%6 71

3-(tert-butoxycarbonylamino)-

propoxy
A67 4-(tert-butoxycarbonylamino)-
5 butoxy
AB8 5-(tert-butoxycarbonylamino)-
pentyloxy
0 O
AB9 \_C ~ l<
N
10 O
C A69a piperidin-4-ylmethoxy
obtainable by removal of the protecting
group from AB9
15 A70 2,3-dihydroxypropoxy
A7 aminocarbonylmethoxy
A72 0
H ]
OH O

A7 o)
20 3 O/\I/\H/ ~

c J\JV

25
o/\r \/\rr ™
A75 pyridin-4-ylmethoxy
30 A76 pyridin-3-yimethoxy
AT7 pyridin-2-yloxy
A78 2-methoxyethoxy
A79 O
35 AB0 2-(4-chlorophenoxy)ethoxy

A81 2-benzoyloxyethoxy




A82 0, 0 O A83 2-diethylam noethoxy 5 A84 2-(ethyl-mtolylamno)ethoxy A85
2-pyrrol -1-ylethoxy A86 OMW C 10 N O C A87 2-am noethoxy obtainable
from A65 b i of the protecting group 15 A88 3-a

obt ai nabl e% rzﬁﬁﬁ%%génby renmoval of the protecting gr oupmgggﬂ;ﬁ&g&é}r:‘o%ut oxy
obt ai nabl e from A67 by renoval of the 20 protecting group A90

5-am nopentyl oxy obtainable from A68 by renpoval of the protecting group
A91 HNH2 25 0 -I XN OH O O obtainable from A74 by renoval of the

protecting greuRs-30-A6963-triftuererethytbenzytoxy —A697

3- met hoxycar bon Sropoxy A698 3-carb poxy| 35 WD 2006/ 092202
PCT/ EP2006/ 001178 72 | Exanpl 8 6

N

A83 2-diethylaminoethoxy
5 A84 2-(ethyl-m-tolylamino)ethoxy
AB5 2-pyrrol-1-ylethoxy
AB6 O~y Cl
N
o\/\
10 N o c
C A87 2-aminoethoxy

obtainable from AB5 by removal of the
protecting group

15 AB8 3-aminopropoxy

obtainable from A66 by removal of the
protecting group

A89 4-aminobutoxy
obtainable from A67 by removal of the
20 protecting group
A90 5-aminopentyloxy
obtainable from AB8 by removal of the
protecting group
c A91 NH,
H :
25 N.__A__OH
Ow \/\H/

O o]
obtainable from A74 by removal of the
protecting groups

30 AGO6 3-trifluoromethylbenzyloxy
AB97 3-methoxycarbonylpropoxy
AB98 3-carboxypropoxy

35



Anal ogously to Exanple 2, reaction of "A8b" wth the corresponding 5

chl orides gives the conpounds of the fornmula Ic shown in Table 3 F

R2 10 H2 RAG
2096/
formula | Ewéorrpounél0

F\~OF

,H2 NS NNH 15 Table 3 Conpounds A34/gp26ustio1 i78€
R R MN No. 20 A92 benzyl oxy A93 2-nethyl benzyl oxy

A94 3-net hyl benzyl oxy A95 4-net hyl benz§? oxy A96 2-fl uorobenzyl oxy C 25 A97
3-fluorobenzyl oxy A98 4-fl uorobenzyl oxy A99 2-chl orobenzyloxy A 00
3-chl orobenzyl oxy 30 A101 4-chl orobenzyl oxy A 02

2-trifluoro
4-trifluoro

EEY

yloxy Al 03 3-trifluoronethyl benzyl oxy Al104
yl oxy 35 A105 phenet hyl oxy A106

2-(tert-butoxycarbonyl am no) WO 2006/ 092202 PCT/ EP2006/ 001178 73

10

15

20

30

35

Analogously to Example 2, reaction of "A8b" with the corresponding

chiorides gives the compounds of the formula Ic shown in Table 3

F

o~ F
RZ
H,N N
8] / NS = Ic
i =
H,N 87 SN NH

Table 3 Compounds A92 - A of the formula Ic
Compound R® Ry MW
No.

A92 benzyloxy

A93 2-methylbenzyloxy

AS4 3-methylbenzyloxy

A85 4-methylbenzyloxy

A96 2-fluorobenzyloxy

A97 3-fluorobenzyloxy

A98 4-fluorobenzyloxy

AS89 2-chlorobenzyloxy

A100 3-chlorobenzyloxy

A101 4-chlorobenzyloxy

A102 2-trifluoromethyibenzyloxy

A103 3-trifluoromethylbenzyloxy

A104 4-trifluoromethyibenzyloxy

A105 phenethyloxy

A106 2-(tert-butoxycarbonylamino)-




ethoxy Al 07 3-(tert-butoxycarbonylam no)- propoxy 5 A 08
4-(tert-but oxycar bonyl am no) butoxy A109 5-(tert-butoxycar bonyl am no) -
pent yl oxy \%’ (('39%4%}10 N~( O AllOa pi peridin-4-yl et ho % hie from

Al 10 by rendg 15 the protecting group Alll 2, 3-di roxypr opoxy Al12
am nocar bonyl rret hoxy A 13 20 OH O Al1B4 O- /off oH O AI 15 0 25 HNJ~
A--1 H o-"~-r N O1 OO A 16 pyridin-4-ylnmethoxy 30 A 17
pyridin-3-ylmethoxy A 18 pyridin-2-yloxy Al 19 2-nethoxyet hoxy Al120 35
ethoxy
A107 3-(tert-butoxycarbonylamino)-
propoxy
5 A108 4-(tert-butoxycarbonylamino)-
butoxy
A108 5-(tert-butoxycarbonylamino)-
pentyloxy
0 O
10 A110 \_CN% 5<
/ O
C
A110a piperidin-4-yimethoxy
obtainable from A110 by removal of
15 the protecting group
A111 2,3-dihydroxypropoxy
A112 aminocarbonylmethoxy
A113 O/\/\ O~
20 OH O

At114 OWO\/

c ) A115 /U\ /E

o~y \/wr\

A116 pyridin-4-ylmethoxy
30
A117 pyridin-3-yimethoxy
A118 pyridin-2-yloxy
A119 2-methoxyethoxy
A120 _ 0.
. e T

A121 2-(4-chlorophenoxy)ethoxy




Al21 2-(4-chl orophenoxy) et hoxy WO 2006/ 092202 PCT/ EP2006/ 001178 74 Al22
2- benzoyl oxyet hoxy A123 O-1 O0~- 0 0 1 5 Al124 2-di et hyl am noet hoxy Al25

2 (et hyl o) et hoxy Al126 2-pyrrol-1-ylethoxy od 10
~r A&@gﬂggé%get hoxy obtainable from A106 by remgé%:z%@ﬁ%%%e

prot ecting group Al29 3-am nopropoxy obtainable from A107 by renoval of
the protecting group 20 A130 4-am nobut oxy obtainable from A108 by renoval
of the prot ecti ng group Al31 5-am nopentyl oxy obt ai nabl e from A109 by

renoval of t-he—pratect i ng-gr-eup H-NH2-—O-NeH—O-G-ebtainabte from
Al 15 by repo a‘ﬁ@rp 30 theégt?%lzé’é’[qxﬁﬁﬂﬁ’%ups |

O/\/O\/\O

5 A124 2-diethylaminoethoxy
A125 2-(ethyl-m-tolylamino)ethoxy
A126 2-pyrrol-1-ylethoxy
A127 O~y Cl
\
10 o \
AN
C N oo
A128 2-aminoethoxy
obtainable from A106 by removal of
15 the protecting group
A129 3-aminopropoxy

obtainable from A107 by removal of
the protecting group

A130 4-aminobutoxy

obtainable from A108 by removal of

20

the protecting group

A131 5-aminopentyloxy

obtainable from A109 oy removal of

C 25 the protecting group
A132 N

O/YHV:\H/OH

O O

obtainable from A115 by removal of
30 the protecting groups

35



35 WD 2006/ 092202 PCT/ EP2006/ 001178 75 Exanple 7 Anal ogously to Exanple 2,
reaction of "Aft" with the corresponding 5 chlorides gives the conpounds of
the fornmulg,l in Table 4 S RZ HZNN 10 0 Id 2roblde Table 4
Conpounds ‘&Pzg%ﬁ{a%pof the formula Id Conpound R Rf MNHgm.'P% Ng% enzyl oxy
20 A134 2-net hyl benzyl oxy Al 35 3-net hifl benzyl oxy A136 4-net hyl benzyl oxy

Al 37 2-fluorobenzyl oxy C 25 A138 3-fluorobenzyl oxy Al 39 4-fl uorobenzyl oxy
Al140 2-chl orobenzyl oxy Al41 3-chl orobenzyl oxy 30 Al142 4-chl orobenzyl oxy

Al43 2-trifluor yl benzyl oxy Al144 3-trifluoronet hyl benzyl oxy Al45
4-trifluoro zyl oxy Al46 phenet hyl oxy 35 Al47

2-(tert-butoxycarbonyl am no) WO 2006/ 092202 PCT/ EP2006/ 001178 76

Analogously to Example 2, reaction of "A8c" with the corresponding

chlorides gives the compounds of the formula id shown in Tabie 4

S
R2
10 o "N N .
74 | o
/
C H2N S N NH

15 Table 4 Compounds A133 - A of the formula Id

Compound R* R¢ MW
No.

A133 benzyioxy

20 A134 2-methylbenzyloxy
A135 3-methylbenzyloxy
A136 4-methylbenzyloxy
A137 2-fluorobenzyloxy

C 25 A138 - 3-fluorobenzyloxy

A139 4-fluorobenzyloxy
A140 2-chlorobenzyloxy
A141 3-chlorobenzyloxy
A142 4-chlorobenzyloxy

30 A143 2-triftuoromethylbenzyloxy
A144 3-trifluoromethylbenzyloxy
A145 4-trifluoromethylbenzyloxy
A146 phenethyloxy

35 A147 2-(tert-butoxycarbonylamino)-




et hoxy A148 3-(tert-butoxycarbonyl am no)- propoxy 5 Al49
4- (tert-butoxycarbonyl am no) butoxy Al50 5-(tert-butoxycarbonyl am no)-

pent yl oxy 51 \-~j --( \o Al5l1a piperidin-4-y ai nabl e
from Al51 %gﬁ%ﬁﬁg@% of 15 the protecting group Al52 2, g%kﬁy oxyp’% opoxy

A153 am nocar bonyl met hoxy Al154 O f/ O76 |j 20 CH O Al55 O , off OHO
A156 0 25 H\)~ O HO-N O -, OO A157 pyridin-4-ylmethoxy 30 A158
pyridi n-3-yl met hoxy A159 pyridin-2-yloxy A160 2-nmethoxyethoxy 35 Al61
ethoxy
A148 3-(tert-butoxycarbonylamino)-
propoxy
5 A149 4-(tert-butoxycarbonylamino)-
butoxy
A150 5-(tert-butoxycarbonylamino)-
pentyloxy
10 A151 O\_C/\N «Ol<
c O
A151a piperidin-4-ylmethoxy
obtainable from A151 by removal of
15 the protecting group
A152 2,3-dihydroxypropoxy
A153 aminocarbonylmethoxy
A154 I ‘ O~
20 OH O
A155 O/WO\/
OH O

A156 0
C = HN/MO/JV
H :

OWN\/\rO\
0 O

A157 pyridin-4-yimethoxy
30

A158 pyridin-3-yimethoxy

A159 pyridin-2-yloxy

A160 2-methoxyethoxy

A161 O

A162 2-(4-chlorophenoxy)ethoxy




Al162 2-(4-chl orophenoxy) et hoxy WO 2006/ 092202 PCT/ EP2006/ 001178 77 Al63
2- benzoyl oxyet hoxy Al64 O-1 000 1 5 A165 2-di et hyl am noet hoxy Al66

2 (et hyl - o)ethoxy Al67 2-pyrrol-I-ylethoxy pA+eS:dgsbbGhs 10 O H
Al69 ?Qh%%/(ﬁgleotahoxy obt ai nabl e from Al147 by rermvaﬁ ? 15 the

prot ecting group A170 3-ani nopropoxy obtainable from Al148 by renoval of
the protecting group Al71 4-am nobutoxy 20 obtainable from Al149 by renoval
of the protecting group Al 72 5-am nopentyl oxy obtainable from Al 50 by

removal of €25 the [.IULBL, A3 H NHR—ONOH—O O obtaimabl e from
Al 56 by rermvgﬁ?léc?’f 30 the?pﬂréhzg&téﬁ(ﬁamgr‘%ups 3

o A165 2-diethylaminoethoxy

Oy

A166 2-(ethyl-m-tolylamino)ethoxy

A167 2-pyrrol-1-ylethoxy
A168 O-n Cl
\
10 o N\
e
C u ‘%O Cl
A169 2-aminoethoxy
obtainable from A147 by removal of
15 the protecting group
A170 3-aminopropoxy

obtainable from A148 by removal of
the protecting group

A171 4-aminobutoxy
20

obtainable from A149 by removal of
the protecting group

A172 5-aminopentyloxy

obtainable from A150 by removal of

C 25 the protecting group
A173 NH,

O/\[rm\/:\”/OH

O O

obtainable from A156 by removal of
30 the protecting groups

35



WO 2006/ 092202 PCT/ EP2006/ 001178 78 Exanple 8 Anal ogously to Exanple 2,
reaction of "A8d" with the corresponding 5 chlorides gives the conpounds of
the formulgl in Table 5 OR2 N10 OH2 iNle p N NHzZ 15
Table 5 Cﬂ%%&ﬁ%ﬁ@Q%? 74 - A of the formula | e Conpound Eﬁkkﬁ%&ﬁggh§574
benzyl oxy 20 Al175 2-nmethyl benzyl oxy AB/6 3-net hyl benzyl oxy A 77

4- met hyl benzyl oxy Al178 2-fl uorobenzyl oxy C 25 A179 3-fluorobenzyl oxy Al 80
4-fl uorobenzyl oxy Al 81 2-chl orobenzyl oxy A182 3-chl orobenzyl oxy 30 A183
4- chl or obenzyl ox 84 2-trifluoronethyl benzyl oxy A185

3-trifluoro zyl oxy A186 4-trifluoronethyl benzyl oxy A187
phenet hyl oxy 35 Al 88 2-(tert-butoxycarhonyl am no)

Analogously to Example 2. reaction ot "A8d" with the corresponding

chlorides gives the compounds of the formula le shown in Table 5

o
R?
~
| S
10 N N
O / | 2 le
< —0 S N/)\NHZ
15 Table 5 Compounds A174 - A of the formula le
Compound R? Ry MW
No.
A174 benzyloxy
20 A175 2-methylbenzyloxy
A176 3-methylbenzyloxy
A177 4-methylbenzyloxy
A178 2-fluorobenzyloxy
C o5 A179 3-fluorobenzyloxy
A180 4-fluorobenzyloxy
A181 2-chlorobenzyloxy
A182 3-chtorobenzyloxy
30 A183 4-chlorobenzyloxy
A184 2-trifluoromethylbenzyloxy
A185 3-trifluoromethylbenzyloxy
A186 4-trifluoromethylbenzyloxy
A187 phenethyloxy
35 A188 2-(tert-butoxycarbonylamino)-




WO 2006/ 092202 PCT/ EP2006/ 001178 79 ethoxy Al189
3-(tert-but oxycarbonyl am no)- propoxy 5 A190 4-(tert-butoxycarbonyl am no)

but oxy A rt b utoxyca rbony |l ami n o)- 10 O
O ~( AlQ%‘%;) ??6(/@% \o Al92a piperidin-4-yl net hoxy ?gtrryﬂ)gﬁémplrlg% Al192 by
renoval of 15 the protecting group A1937®, 3-di hydroxypropoxy Al194

am nocar bonyl met hoxy A195 o_ (-,-_ | 20 OH O A196 00~ OH O A197 0 C 25
HNO4--- = H O-NO-1 O O A198 pyridi n-4-yl methoxy 30 A199
pyri di n- 3- ylrethoexy ethoxy
A189 3-(tert-butoxycarbonylamino)-
pPropoxy
5 A190 4-(tert-butoxycarbonylamino)-
butoxy
A191 5-(tert-butoxycarbonylamino)-
pentyloxy
0]
10 A192 \_CN_{)A<
c O
A192a piperidin-4-yimethoxy
obtainable from A192 by removal of
15 the protecting group
A193 2,3-dihydroxypropoxy
A194 aminocarbonylmethoxy
A195 0/\/\ \/O\/
20 OH

A196 O/\]/\'/O\/
!

c ) A197 /[L %

O/ﬁ(\/\ﬂ/\

; A198 pyridin-4-yimethoxy

0
A199 pyridin-3-ylmethoxy
A200 pyridin-2-yloxy
A201 2-methoxyethoxy
A202 @)

" O/\/ ~ N O/

A203 2-(4-chlorophenoxy)ethoxy




A200 pyridin-2-yloxy A201 2-nethoxyethoxy A202 35 A203

2- (4-chl or ophenoxy) et hoxy WO 2006/ 092202 PCT/ EP2006/ 001178 80 A204

2- benzoyl oy ,A205 , O- o0 0-~0 5 A206 2-diethyl a 07

2- (et hyl - mtbezltohﬁ?am no) et hoxy A208 2-pyrrol-1-yl et hoxy %@%&%}3)&%@%0 1 0
NOCd CH A21 0 2-am noethoxy obtainéble fromA188 by renpval of 15 the
protecting group A21 1 3-am nopropoxy obtainable from A189 by renoval of
the protecting group A212 4-ami nobutoxy 20 obtainable from A190 by renoval

?fermf/gle 8;0 ;Ell%‘%bgl g:‘ O;gcﬁgob%}z?%uxgqﬂj&ﬁ Kﬁ(yl‘-ubt at mabteyfromAL191) by

O

S A206 2-diethylaminoethoxy
A207 2-(ethyl-m-tolylamino)ethoxy
A208 2-pyrrol-1-ylethoxy
A209 O-y Cl
I
10 o N\ =~
C ﬁ O Cl
A210 Z2-aminoethoxy
obtainable from A188 by removal of
15 the protecting group
A211 3-aminopropoxy

obtainable from A189 by removal of
the protecting group

A212 4-aminobutoxy

20

obtainable from A190 by removal of
the protecting group

A213 5-aminopentyloxy

obtainabie from A191 by removal of

C o5 the protecting group
A214 NH,

H \
N
O/\ﬁ/

\/YOH

O O

obtainable from A197 by removal of

30 the protecting groups

35



OY NOH O O obtainable from A197 by renoval of 30 the protecting groups
35 WO 2006/ 092202 PCT/ EP2006/ 001178 81 Exanple 9 Anal ogously to Exanple 2,

reaction of " w.th the corresponding 5 chlorides gi ounds of
Lho formu 4o P0geeatl ) Toole 6 R 183 reN N O 1T ﬁ%"%ﬁbﬁf"ﬁﬁq@z Tabl e
6 Conpounds A215 - A of the fornmula If 85 Conpound Rz Rf MW No. A215

benzyl oxy A216 2-nethyl benzyl oxy 20 A217 3-net hyl benzyl oxy A218

4- et hyl benzyl oxy A219 2-fluorobenzyl oxy A220 3-fl uorobenzyl oxy 25 A221

4-f| uor obenzyl ox le 22 2-chl orobenzyl oxy A223 3-chl orobenzyl oxy A224
4- chl or obenz 25 2-trifluoronethyl benzyl oxy

Analogously to Example 2, reaction of "A8e" with the corresponding

chlorides gives the compounds of the formula If shown in Table 6

R2
o
~
H,N N
0 N If
10 w |
c —0 S NH,
Table 6 Compounds A215 - A of the formula If
15 Compound R’ Rs MW
No.
A215 benzyloxy
A216 2-methylbenzyioxy
20 A217 3-methylbenzyloxy
A218 4-methylbenzyloxy
A219 2-fluorobenzyloxy
A220 3-fluorobenzyloxy
- 25 A2 4-fluorobenzyloxy
A222 2-chlorobenzyloxy
A223 3-chlorobenzyloxy
A224 4-chlorobenzyloxy
A225 2-trifluoromethylbenzyloxy
30 A226 3-trifluoromethylbenzyloxy
A227 4-trifluoromethylbenzyioxy
A228 phenethyloxy
A229 2-(tert-butoxycarbonylamino)-
35 ethoxy




30 A226 3-trifluoronethyl benzyl oxy A227 4-trifluoronethyl benzyl oxy A228
phenet hyl oxy A229 2-(tert-butoxycarbonyl am no) 35 et hoxy WO 2006/ 092202
PCT/ EP2006/.001178 = 82 A230 3-(tert-butoxycarbonyl am no) - 31 4-(te
rt-b u tox)\}v&gopggnﬁozy | a mi n o) 5 butoxy A232 PC%&Q%%OI%
5-(tert-butoxycarbonyl am no)- pentyloxysD O A233 ~N-( 10\ X O A233a

pi peridi n-4-yl met hoxy obtainable from A233 by renoval of the protecting

group 15 A234 2, 3-di hydroxypropoxy A235 am nocar bonyl net hoxy A236 CH 0 20
A237 O ~Y\ O~ O—A238-0--HN- K O—-C-25 NO----O G

A230 | 3-(ter.butoxycarbonylamino)-
propoxy
A231 4-(tert-butoxycarbonylamino)-
g butoxy
A232 5-(tert-butoxycarbonylamino)-
pentyioxy
A233 O\_C OL<
v~
10 o
c A233a piperidin-4-ylmethoxy
obtainable from A233 by removal of
the protecting group
15 A234 2,3-dihydroxypropoxy
A235 aminocarbonylmethoxy
A236 0
OH O
20 A237 O~
LT

A238 O
: L

H HN O
25 :
oYY
@) O
A239 pyridin-4-yimethoxy
A240 pyridin-3-ylmethoxy
30
A241 pyridin-2-yloxy
A242 2-methoxyethoxy
A243 o /\/O\/\ O/
35 A244 2-(4-chlorophenoxy)ethoxy

A245 2-benzoyloxyethoxy




A239 pyridin-4-ylnmethoxy 30 A240 pyridin-3-yl methoxy A241 pyridin-2-yloxy
A242 2-met hoxyet hoxy A243 0 35 A244 2-(4-chl orophenoxy) et hoxy A245

2- benzoyl oxyet hoxgy WO 2006/ 092202 PCT/ EP2006/ 001178 83 A246 Ol~ 00 A247
2-di et hyl alfH8¢HBRY 5 A248 2- (et hyl -m tol yl ani no) et holy VERZ4Y/ 00178
2-pyrrol-1-yl ethoxy A250 ONC O1 1&N HOOCQ A251 2-am noet hoxy

obt ai nabl e from A229 by renoval of the protecting group 15 A252

3-am nopropoxy obtainable from A230 by renoval of the protecting group
A253 4- am nobutoxy—obtainable from-A231L by rempval—of-20 the-protegting
group A254 b5- arﬁ\%{ﬁb ntiyl oxy obt ai nabl “A232 by renoval of the
protecting group

O/\/O\/\O
A247 2-diethylaminoethoxy
5 A248 2-(ethyl-m-tolylamino)ethoxy
A249 2-pyrrol-1-ylethoxy
A250 O-y C©
U
o\/\
10 N o a
- A251 2-aminoethoxy

obtainable from A229 by removal of
the protecting group

15 A252 3-aminopropoxy

obtainable from A230 by removal of
the protecting group

A253 4-aminobutoxy

obtainable from A231 by removal of

20 the protecting group

A254 5-aminopentyloxy

obtainable from A232 by removal of

the protecting group

H NH:Z
Q 0

obtainable from A238 by remaoval of

A255
C »

the protecting groups

30

35



A255 H NH2 25 ONOH O O obtainable from A238 by renoval of the protecting
groups 30 35 WO 2006/ 092202 PCT/ EP2006/ 001178 84 Exanple 10 Anal ogously
to Exanpl e 0N of "A8f' with the correspondi ng | ves the
conpounds @%Ohg%g%r mul a g shown in Table 7 F F OF Rf%th ZP—@E]EN%

g, NNH2 15 Table 7 Conpounds A256 -8A of the fornmula I g Conpound R Rf MN
No. 20 A256 benzyl oxy A257 2-nethyl benzyl oxy A258 3-net hyl benzyl oxy A259
4- met hyl benzyl oxy A260 2-fl uorobenzyl oxy 25

Example 10

Analogously to Example 2, reaction of "A8f" with the corresponding

chlorides gives the compounds of the formula Ig shown in Table 7

F
F‘J\
O F

10
c ‘
15
Table 7 Compounds A256 - A of the formula Ig
Compound R* Ry MW
No.
20 A256 benzyloxy
A257 2-methylbenzyloxy
A258 3-methylbenzyloxy
A259 4-methylbenzyloxy
c A260 2-fluorobenzyloxy
25 A261 3-fluorobenzyloxy
A262 4-fluorobenzyloxy
A263 2-chlorobenzyloxy
A264 3-chlorobenzyloxy
30 A265 4-chlorobenzyloxy
A266 2-triflucromethylbenzyloxy
A267 3-triflucromethytbenzyloxy
A268 4-trifluoromethylbenzyloxy
35 A269 phenethyloxy
A270 2-(tert-butoxycarbonylamino)-




A261 3-fl uorobenzyl oxy A262 4-fluorobenzyl oxy A263 2-chl orobenzyl oxy A264
3-chl orobenzyl oxy 30 A265 4-chl orobenzyl oxy A266 2-trifl uoronethyl benzyl oxy
A267 3-trifl uoronethyl benzyl oxy A268 4-trifl uoronethyl benz i A269
phenet hyl oX¥P ZW?ﬂzﬁ(tert- but oxycar bonyl ani no) WO 2006/'@%@&’0&%8

PCT/ EP2006/ 001178 85 ethoxy A271 3-(ta@srt-b u to xyca rb o nyl a mi n o0)-
propoxy 5 A272 4-(tert-butoxycarbonyl am no) butoxy A273
5-(tert-butoxycarbonyl am no)- pentyloxy 10 O O A274 ~Nj v.r A274a

pi peri di n- 4-3d-met hoxy—obt-ai-nable from A274 by rempval—oef—15 the pratecting
group A275 2, 3-di hydr okypr opoxy €P9%¥ ani nocar bany!l met hoxy | A277 OFf/| ~, 0~/

20 OH O A27870" 79747 O(?i-ﬁért-butoxycarbonylamino)-

propoxy
5 A272 4-(tert-butoxycarbonylamino)-
butoxy
A273 5-(tert-butoxycarbonylamino)-
pentyloxy
Q O
10 A274 \_(—\N\< ><
/ o
~
N
A274a piperidin-4-yimethoxy
obtainable from A274 by removal of
15 the protecting group
A275 2,3-dihydroxypropoxy
A276 aminocarbonylmethoxy
A277 O/\/ﬂ\“: |/ O~

A278 OWO\/

OH O
A279 O
C . IBSPN
No O
O 0

A280 pyridin-4-ylmethoxy
30

A281 pyridin-3-ylmethoxy

A282 pyridin-2-yloxy

A283 2-methoxyethoxy

A284 0. -
. O/\/ NN 0

A285 2-(4-chlorophenoxy)ethoxy




A279 0 C25 X HNO H=0O0O A280 pyridin-4-ylmethoxy 30 A281
pyridin-3-yl methoxy A282 pyridin-2-yloxy A283 2-nethoxyethoxy A284 35

Kl A

2- (ethyl -mtol yl am no) et hoxy A290 2-pyB¢ol -1-ylethoxy A291 O-N C
O d A292 2-am noet hoxy obtainable from A270 by renoval of

A285 2-(4- %ﬂ{oggﬁ%}gxy) et hoxy WD 2006/ 092202 PCT/ EP200

2- benzoyl oxyet hoxy 7 0~0~0 \J o 5 A288 2-diethylam

protecting group A293 3-am nopropoxy

8

15 t he

obt ai nabl e from A271 by renoval

the protecti

10

15

20

30

35

"GTREBEP AP O4 A ABLRONE Rt hoxy
A287 O
: J
O/\/ \/\O SN
A288 2-diethylaminoethoxy
A289 2-(ethyl-m-tolylamino)ethoxy
A290 2-pyrrol-1-ylethoxy
A291 O—y Ci
U
O
AN
H o CI
A292 2-aminoethoxy
obtainable from A270 by removal of
the protecting group
A293 3-aminopropoxy
obtainable from A271 by removal of
the protecting group
A294 4-aminobutoxy
obtainable from A272 by removal of
the protecting group
A295 5-aminopentyloxy
obtainable from A273 by removal of
the protecting group
A296 N
N : OH
Ty

obtainabie from AZ79 by removal of

the protecting groups

10 N H

of



20 obtai nable from A272 by renoval of the protecting group A295

5-am nopentyl oxy obtainable from A273 by renoval of 25 the protecting
group A296 ~N OH O O obtainable from A279 by 30 the
prot ect | ngwlgar%lﬁ%‘%92 © 35 Wo 2006/ 092202 PCT/ EP2006/ 001{’%@3@4@%1(;% le 11
Anal ogously to Exanple 2, reaction of "ABg" with the corresponding 5

chl orides gives the conpounds of the fornmula Ih showmn in Table 8 S R2 10
HZNN Olh -Ogi NNH 15 Table 8 Conmpounds A297 - A of the fornula Ih

Conpound R My B A297 benzyl oxy 20 A298 2-net hyl benzyl oxy A299
3- net hyl benz&#gﬂ}‘iggoo 4- et hyl benzyl oxy

Analogously to Example 2, reaction of "A8g" with the corresponding

chlorides gives the compounds of the formula 1h shown in Table 8

$/’
! R?
10 . N N .
72 | S
- —0 S NH,
15 Table 8 Compounds A297 - A of the formula h
Compound R? R¢ MW
No.
A297 benzyloxy
20 A298 2-methylbenzyloxy
A299 3-methylbenzyloxy
A300 4-methylbenzyloxy
A301 2-fluorobenzyloxy
c 25 A302 3-fluorobenzyloxy
A303 4-fluorobenzyloxy
A304 2-chlorobenzyloxy
A305 3-chlorobenzyloxy
20 A306 4-chlorobenzyloxy
A307 2-trifluoromethylbenzyloxy
A308 3-trifluoromethylbenzyloxy
A309 4-trifluoromethylbenzyloxy
A310 phenethyloxy
35 A311 2-(tert-butoxycarbonylamino)-




A301 2-fl uo robenzyl oxy 25 A302 3-fl uorobenzyl oxy A303 4-fl uorobenzyl oxy
A304 2-chl orobenzyl oxy A305 3-chl orobenzyl oxy 30 A306 4-chl or obenzyl oxy
A307 2-trifluoromethyl benzyl oxy A308 3-trif|uoronethy|benagl&gy @@09
4-trifluor XPARYPBEMzyl oxy” A310 phenet hyl oxy 35 A31 1 PCT/EP20067001

2- (tert-butoxycarbonyl am no) WO 2006/ 098202 PCT/ EP2006/ 001178 88 et hoxy
A312 3-(tert-butoxycarbonyl am no)- propoxy 5 A313

4-(tert-but oxycarbonyl am no) butoxy A314 5-(tert-butoxycarbonyla
pentyl oxy Xr10—O—=\ A315 ——A{~-N-~-0O--A315a—pipertdir—4ytreth

uuuuuu N -y'l LILA A9 |

A} \ N T
obt ai nabl e {rom A315 by renoval Sth®¥ the protedting group|A316

2, 3-di hyd 337 ' ' | - A ~~ Off 20 Ofd 0 A319
2, 3-di hydr oXyDTRERYY — FT T IBSHEATBBR | HRTAGEY | A318 0== X1

m no) -
oxy

Y

propoxy
5 A313 4-(tert-butoxycarbonylamino)-
butoxy
A314 5-(tert-butoxycarbonylamino)-
pentyloxy
10 A315 O\_CN «O><
C 0
A315a piperidin-4-ylmethoxy
obtainable from A315 by removal of
15 the protecting group
A316 2,3-dihydroxypropoxy
A317 aminocarbonylmethoxy
A318 o /\-/\V/O\/
20 OH O
A319 o /\!3/0\//
e

A320 0]
c . HNJLOJV
Hoo
o
O O

A321 pyridin-4-ylmethoxy
30
A322 pyridin-3-yimethoxy
A323 pyridin-2-yloxy
A324 2-methoxyethoxy
A325 O
. 0" O

A326 2-(4-chlorophenoxy)ethoxy




OHO A320 0 25 HN't~ O H Or NO OO A321 pyridin-4-ylmethoxy 30 A322
pyridin-3-yl methoxy A323 pyridin-2-yloxy A324 2-nethoxyethoxy A325 O 35

A326 2-(4- oxy) et hoxy WO 2006/ 092202 PCT/ EP200g, b 00898 A327
2- benzoyl oﬁ@e@ﬁég@;@&AB% 0 5 A329 2-diethyl am noet hoxy &@%]z

2- (ethyl -mtolyl am no)et hoxy A331 2-pyBtol-1-ylethoxy A332 0-NC 10 O H
0 d A333 2-am noethoxy obtainable fromA31 1 by renoval of 15 the
protecting group A334 3-am nopropoxy obtainable from A312 by renoval of

the protecting geoup A335 4-2a_lﬂéh%wgwhoxy

A328 /@,—‘O\\
O/\/O\/ ~0

5 A329 2-diethylaminoethoxy
A330 2-(ethyl-m-tolylamino)ethoxy

A331 2-pyrrol-1-ylethoxy
A332 O~y Cl
|
10 o N\
NN
C H o Cl
A333 2-aminoethoxy
obtainable from A311 by removal of
15 the protecting group
A334 3-aminopropoxy

obtainable from A312 by removal of
the protecting group

A335 4-aminobutoxy

20

cbtainable from A313 by removal of
the protecting group

A336 5-aminopentyloxy

obtainable from A314 by removal of

C o5 the protecting group
A337 NH,

H :
O/\[}/N\/}(OH

0] O

obtainabie from A320 by removal of
30 the protecting groups

35



20 obtai nable from A313 by renoval of the protecting group A336

5- am nopent yl oxy obt ai nabl e from A314 by renoval of 25 the protecting
group A337 ON ™ O obtainable from A320 30 the
protecti ng“g? %B&é‘g%z WO 2006/ 092202 PCT/ EP2006/ 001178 %{/%X&} %2

Anal ogously to Example 2, reaction of "A8h" wth the correspondl ng 5

chl orides gives the corrpounds of the formula Ii shown in Table 9 O Rz 10
FI2ZN N O\ [i -N S N NH2 15 Table 9 Conpounds A338 - A of the fornula |i
Compound R R J\Io A338 benzyl oxy 20 A339 2-nethyl benzyl oxy A340

3- net hyl benzyﬁMl 4-methyl be nzyloxy A342 2-fluorobenzyl oxy

Analogously to Example 2, reaction of "A8h" with the corresponding

chlorides gives the compounds of the formula li shown in Table 9

Q/
| R2
10 HN =N
0 " i
c gl
—N SN NH,
19 Table 9 Compounds A338 - A of the formula |i
Compound R’ Ry MW
No.
A338 benzyloxy
20 A339 2-methylbenzyloxy
A340 3-methylbenzyloxy
A341 4-methylbenzyloxy
A342 2-fluorobenzyloxy
C 25 A343 3-fluorobenzyloxy
A344 4-fluorobenzyloxy
A345 2-chlorobenzyloxy
A346 3-chlorobenzyloxy
30 A347 4-chlorobenzyloxy
A348 2-triftuoromethylbenzyloxy
A349 3-trifluoromethylbenzyloxy
A350 4-trifluoromethyibenzyloxy
a5 A351 phenethyloxy
A352 2-(tert-butoxycarbonylamino)-




25 A343 3-fluorobenzyl oxy A344 4-fluorobenzyl oxy A345 2-chl orobenzyl oxy
A346 3-chl orobenzyl oxy 30 A347 4-chl orobenzyl oxy A348

2-trifluor zyI oxy A349 3-trifluoronethyl benzyl

4-trifl uor%oﬁ%gg [L}zyl oxy 35 A351 phenethyl oxy A352 A ep2btn7s

2- (tert-butoxycarbonyl am no) WO 2006/ 09202 PCT/ EP2006/ 001178 91 et hoxy
A353 3-(tert-butoxycarbonyl am no)- propoxy 5 A354

4-(tert-but oxycar bonyl am no) but oxy A355 5-(tert-but oxycar bonyI am no)

pentyl oxy \ 16656 ( A356—N A356a pl pert din= '-r-yl et ||u1\y obtai nabl e
from A356 by renoval o\f 15 the &I ?’%’ctl ng group A357 2, 3-di hydr oxypr opoxy

A358 ami nocar Doy 53ET NOXY.(tefBpFtoticdboRlafibd)- O of T OH 0

propoxy
‘ 5 A354 4-(tert-butoxycarbonylamino)-
butoxy
A355 5-(tert-butoxycarbonylamino)-
pentyloxy
10 A356 ° O><
0
C 0
A356a piperidin-4-ylmethoxy
obtainable from A356 by removal of
15 the protecting group
A357 2,3-dihydroxypropoxy
A358 aminocarbonylmethoxy
A359 O/\/\ /O\/
20 OH O
A360 O/Y\ﬂ/o\/
OH O

A361 jj\
c 25 HN O/k
A
YT
o) o)

A362 pyridin-4-yimethoxy
30

A363 pyridin-3-yimethoxy

A364 pyridin-2-yioxy

A365 2-methoxyethoxy

A366 0

A367 2-(4-chlorophenoxy)ethoxy




A361 0 25 HNJ~ O HO-,y NO O A362 pyridin-4-ylnmethoxy 30 A363
pyridin-3-yl methoxy A364 pyridin-2-yloxy A365 2-nethoxyethoxy 35 A366

YL 58

A367 2-(4-
2- benzoyl ox

Ifrgg%%}oxy) et hoxy WD 2006/ 092202 PCT/ EP200
Sl A369 O-1 5 A370 2-diethyl am noet ho
2-(ethyl -mtol yl am no)et hoxy A372 2-pyptol-1-ylethoxy A373 O--

CHOCOC A374 2-am noet hoxy obtainable from A352 by renoval of

protecting group A375 3-am nopropoxy

the protecti

10

15

20

30

35

T REREP

'"Nd 10 o
15 t he

obt ai nabl e from A353 by renoval of

76 A.-.am- AN\ 20
noebut
P T Zbenzoyloxyethoxy

A369 /©/0\
0
T S
A370 2-diethylaminoethoxy
A371 2-(ethyl-m-tolylamino)ethoxy
A372 2-pyrrol-1-ylethoxy
A373 O—y Cl
N i
)
SN
N o c
A374 2-aminoethoxy
obtatnable from A352 by removal of
the protecting group
A375 3-aminopropoxy
obtainable from A353 by removal of
the protecting group
A376 4-aminobutoxy
obtainable from A354 by removai of
the protecting group
A377 5-aminopentyloxy
obtainable from A355 by removal of
the protecting group
A378

H NHZ
N : OH
|
O 0

obtainable from A361 by removal of
the protecting groups




obt ai nabl e from A354 by renoval of
5- am nopent yI oxy
group A378 H NH2

t he protecting group A377
obt ai nabl e from A355 by renoval of
IN OH O O obtainable from A361 by reppyval . of

25 the protecting
30 the

prot ect i ng"grP8lep2228% \Wo 2006/ 092202 PCT/ EP2006/ 001178  BST/EBOANE1AT8 3

Anal ogously to Exanple 2, reaction of' A8i"

with the corresponding 5
chl orides gives the corrpounds of the fornula I]j

shown in Table 10 R2 H2ZN N

Olj 10 -Hg N NH2 Table 10 Conpounds A379 - A of the forrmula Ij 15
Conpound Rf MW No. A379 benzyl oxy A380 2-nethyl benzyl oxy 20 A381

3- et hyl ben
3-fl uorobenzyl oxy

2 4-net hyl benzyl oxy A383 2-fluorobenzyl oxy A384

Analogously to Example 2, reaction of "A8i" with the corresponding

chlorides gives the compounds of the formula lj shown in Table 10

R2
H,N
O 2 //N j
10 4 J\
c —N ST N7 NH,
Table 10 Compounds A379 - A of the formula |j
15 Compound R* Ry MW
No.
A379 benzyloxy
A380 2-methylbenzyloxy
20 A381 3-methylbenzyloxy
A382 4-methylbenzyloxy
A383 2-fluorobenzyloxy
A384 3-fluorobenzyloxy
c_ - A385 4-fluorobenzyloxy
A386 2-chlorobenzyloxy
A387 3-chlorobenzyloxy
A388 4-chlorobenzyloxy
A389 2-trifluoromethylbenzyloxy
30 A390 3-trifluoromethylbenzyloxy
A391 4-trifluoromethylbenzyloxy
A392 phenethyloxy
A393 2-(tert-butoxycarbonylamino)-
35 ethoxy




25 A385 4-fl uorobenzyl oxy A386 2-chl orobenzyl oxy A387 3-chl orobenzyl oxy
A388 4-chl orobenzyl oxy 30 A389 2-trifluoronethyl benzyl oxy A390
3-trifluor zyloxy A391 4-trifl u oronethyl ben

phenet hyl ovg(g%diéggﬁg-(tert- but oxycar bonyl am no) 35 et ho%J”g@ﬁ%@ﬁ?éQZZOZ
PCT/ EP2006/ 001178 94 A394 3-(tert-but ?ycarbonyl am no)- propoxy A395

4-(tert-butoxycarbonyl am no) 5 butoxy A396 5-(tert-butoxycarbonyl am no)-
pentyloxy O™ o A397 ~/~ J N( 10\ X 0 A397a piperidin-4-yl methoxy

obt ai nabl e fFremA397 by srenpyval—of —the, protecting group—15—-A398
2, 3- di hydr qxypfBsaxy | ASIEhRURRYSAIRAVIARINRSXyl A200 0 O O 20 A401 0 OH O
propoxy
A395 4-(tert-butoxycarbonylamino)-
5 butoxy
A396 5-(tert-butoxycarbonylamino)-
pentyloxy
A397 O\_C «Ol<
N
10 o
C A397a piperidin-4-yimethoxy
obtainable from A397 by removal of
the protecting group
15 A398 2,3-dihydroxypropoxy
A399 aminocarbonylmethoxy
A400 O~
OH C
20 A401 0.~

A402 JOL
HN o/jV
I
. oYy
0O O

A403 pyridin-4-ylmethoxy
A404 pyridin-3-yimethoxy
30
A405 pyridin-2-yloxy
A406 2-methoxyethoxy
A407 O/\/O\//\O/
35 A408 2-(4-chlorophenoxy)ethoxy

A409 2-benzoyloxyethoxy




A402 0 HNIOH C 25 Or NO-1 O O A403 pyridin-4-ylnmethoxy 30 A404

pyridi n-3-yl met hoxy A405 pyridin-2-yloxy A406 2-nethoxyethoxy A407 35 A408
2-(4-chloro henoxgg et hoxy A409 2-benzoyl oxyet hoxy WO 2006/ 092202

PCT/ Epzooéfééﬂw 085 A410 a O-1 A41 1 2-di et hyl ani noePHBEJ2HOARTS

2-(ethyl -mtolylam no)et hoxy A413 2-pygsrol -1-ylethoxy A414 ONC 10 O ~N
HOd A415 2-am noet hoxy obtainable from A393 by renoval of the
protecting group 15 A416 3-am nopropoxy obtainable from A394 by renoval of
t he protectinggroup A417 4-am noeutoxy —obtai-nable from A395 by renpval of

20 the prot é;:'tuipr?i’dogrrmp A418 5-am now@c&y\ bbt ai nabl e from A396 py

renmoval of | the protegting group
O/\/ “\//\\O

A411 2-diethylaminoethoxy
5 A412 2-(ethyl-m-tolylamino)ethoxy
A413 2-pyrrol-1-ylethoxy
Ad14 O~y Ci
NN
© |
10 N %
H O Cl
c- A415 2-aminoethoxy

obtainable from A393 by removal of
the protecting group

15 A416 3-aminopropoxy

obtainable from A394 by removal of
the protecting group

Ad17 4-aminobutoxy

obtainable from A395 by removal of

20 the protecting group

A418 5-aminopentyloxy

obtainabie from A396 by removal of
the protecting group

H W,
N._ : OH
TN
0 o)

obtainable from A402 by removal of

c 05 A419

the protecting groups

30

35



25 AM19 HNH2 O, ,yN /OH O O obtainable from A402 by renoval of the
protecting groups 30 35 WD 2006/092202 PCT/ EP2006/ 001178 96 Exanple 14
Anal ogously to Exanple 2, reaction of "A8j" with the correspondi ng 5
chl ori des éi%@‘”?"ﬁ% Zcompounds of the fornmula Ik shown i ACTASRQNTE £ o F
Rz 10 H2 NNOIlk -HSNNH2 15 Talde 11 Conpounds A420 - A of the
formula I k Conmpound Rf MW No. 20 A420 benzyl oxy A421 2-net hyl benzyl oxy
A422 3- et hyl benzyl oxy A423 4-net hyl benzyl oxy 25 A424 2-fluorobenzyloxy C
A425 3-fl uorobenzyl ox

Example 14

Analogously to Example 2, reaction of "A8j" with the corresponding

chlorides gives the compounds of the formula Ik shown in Table 11

=
7
R2
19 HN | =
0 2 | //N ik
c apd
—N 5N NH,
15
Tabie 11 Compounds A420 - A of the formula lk
Compound R? R MW
No.
20 A420 benzyloxy
A421 2-methylbenzyloxy
A422 3-methylbenzyloxy
A423 4-methylbenzyloxy
C 05 Ad24 2-fluorobenzyloxy
A425 3-fluorobenzyloxy
A426 4-fluorobenzyloxy
A427 2-chlorobenzyloxy
A428 3-chlorobenzyloxy
30 Ad429 4-chlorobenzyloxy
A430 2-trifluoromethylbenzyloxy
A431 3-triflucromethyibenzyloxy
A432 4-trifluoromethytbenzyloxy
35 A433 phenethyloxy




A426 4-fl uorobenzyl oxy A427 2-chl orobenzyl oxy A428 3-chl orobenzyl oxy 30
A429 4-chl orobenzyl oxy A430 2-trifl uoronethyl benzyl oxy A431

3-trifluor zyl oxy A432 4-trifluoronethyl benzy

phenet hyl o‘gwd?gﬁ’gl 092202 PCT/ EP2006/ 001178 97 A434 e e i i
2-(tert-butoxycarbonyl am no)- ethoxy A¥35 3-(tert-butoxycarbonylam no) 5
propoxy A436 4-(tert-butoxycarbonyl am no)- butoxy A437
5-(tert-butoxycarbonyl am no)- pentyloxy 10 Op A438 '--CN- O A438a pipe

| g

ridi n-4-yi nethexy-t5—qbtai nghlte—+from-A438- by repoval—of—tfe—protecti ng
group A439 p, 3134 dr dxyoRERRLOX YRR MBI bbny| met hoxy| 20 A441 DH O

Ad42 O CH G ethoxy
A435 3-(tert-butoxycarbonylamino)-
5 propoxy
A436 4-(tert-butoxycarbonylamino)-
butoxy
A437 5-(tert-butoxycarbonylamino)-
pentyloxy
10 -
A438 O\_CN _{JX
c 0
A438a piperidin-4-ylmethoxy
15 obtainable from A438 by removal of

the protecting group

A439 2, 3-dihydroxypropoxy
A440 aminocarbonyimethoxy
Ad441 O
OH O
Ad42 o O
oH O
C 5 A443 j\
HN 0
H :
O/ﬁ(N O\
O O
30 —
Ad44 pyridin-4-yimethoxy
A445 pyridin-3-yimethoxy
A446 pyridin-2-yloxy
A447 2-methoxyethoxy

35 A448 N NP




yr 25 Ad43 O HNJ~ O- H N O O 30 A444 pyridin-4-yimethoxy A445
pyridin-3-yi methoxy A446 pyridin-2-yloxy A447 2-nmethoxyethoxy 35 A448 WO
2006/ 092202 PCT/ EP2006/ 001178 98 A449 2-(4-chl orophenoxy) et hox A450

2- benzoyl oXPP¥ER2 451 O-1 5 A452 2-di et hyl ani noet ho§§ /ERYMe 601178

2-(ethyl -mtol yl am no)et hoxy A454 2-pygsrol -1-yl ethoxy 10 AA55 ON O \ N
HOd A456 2-am noethoxy 15 obtainable from A434 by renoval of the
protecting group A457 3-am nopropoxy obtainable from A435 by renoval of 20

t he protecting-group A58 4-aminobutoxyobtainable from A436 byrenpval of
P Y A449 T 2-(4-chlorophenoxy)ethoxy 7

A450 2-benzoyloxyethoxy
A452 2-diethylaminoethoxy
A453 2-(ethyl-m-tolylamino)ethoxy
A454 2-pyrrol-1-ylethoxy
10 A455 O-y ¢l
N
o)
c N
N o o
A456 2-aminoethoxy
15 obtainable from A434 by removal of
the protecting group
A457 3-aminopropoxy
obtainable from A435 2v removal of
20 the protecting group
A458 4-aminobutoxy
obtainable from A436 by removal of
the protecting group
A459 5-aminopentyloxy
c 25 obtainable from A437 by removal of
the protecting group
A460 H NH,
N . OH
O 0
30

obtainable from A443 by removal of

the protecting groups

35



the protecting group A459 5-am nopentyl oxy C 25 obtainable from A437 by
renoval of the protecting group A460 HNH2:- O /NOH O O 30 obtainable from
A443 by renpval of the protecting groups 35 WO 2006/ 092202

PCT/ EP2006¥034%6/83220d9  Exanpl e 15 Anal ogously to Exanpl BCHEPPQAEPLIGE of

"Aft" with the corresponding 5 chlorides gives the conpounds of the formula
| I shown in Table 12 Rz 10 HZN N N NHZ 15 Table 12 Conpounds A461 - A of
the formula I | Conmpound R Rf MWV No. A461 benzyl oxy 20 A462

2- met hyl benzyl oxy A463 3- et hyl benzyl oxy A464 4-net hyl benzyl oxy A465
2-f|uorobenzé!ﬁﬁﬁﬂﬂH§A466 3-fluorobenzyl oxy A467 4-fluorobenzyl oxy A468
2-chl or obenzyl oxy A469 3-chl or obenzyl oxy 30 A470 4-chl or obenzyl oxy

Analogously to Example 2, reaction of "A8k" with the corresponding

chlorides gives the compounds of the formula 11 shown in Table 12

10
11
-
15 Table 12 Compounds A461 - A of the formula 11
Compound R* Ry MW
No.
A461 benzyloxy
20 A462 2-methytbenzyloxy
A463 3-methylbenzyloxy
A464 4-methylbenzyloxy
A465 2-fluorobenzyloxy
C 25 A466 3-fluorobenzyloxy
A487 4-fluorobenzyloxy
A468 2-chlorobenzyloxy
A469 3-chlorobenzyloxy
30 A470 4-chlorobenzyloxy
Ad471 2-trifluoromethylbenzyloxy
A472 3-trifluoromethylbenzyloxy
Ad473 4-trifluoromethylbenzyloxy
- Ad74 phenethyloxy
A475 2-(tert-butoxycarbonylamino)-




A471 2-trifluoromethyl benzyl oxy A472 3-trifluoronethyl benzyl oxy A473
4-trifluoronet hyl benzyl oxy 35 A474 phenet hyl oxy A475

2-(tert-b rbonylan1no) WO 2006/ 092202 PCT/ EP2006/ et hoxy
AAT6 3-(t§W3§ﬁﬂYa 3arbony|an1no) propoxy 5 A477 98%&ng6$9878

4- (tert-butoxycarbonyl am no) butoxy A4#8 5-(tert-butoxycarbonyl am no)-
pentyloxy 0 10 A479 0 NN~ O A479a piperidin-4-yl met hoxy obtainable from
A479 by renoval of 15 the protectlng group A480 2, 3- dlhydroxypropoxy A481

am nocar bonytrethexy—A482 i —20; CH-O-A48 oH-O—A484 O 25
HN 11~ O- H= | O O |A485 pyri dPW%yyl et hoxy
A476 3-(tert-butoxycarbonylamino)-
propoxy
5 A4TT 4-(tert-butoxycarbonylamino)-
butoxy
A478 5-(tert-butoxycarbonylamino)-
pentyloxy
10 479 A Nﬁ{)l(\
/S O
C A479a piperidin-4-ylmethoxy
obtainable from A479 by removal of
15 the protecting group
A480 2,3-dihydroxypropoxy
A481 aminocarbonylmethoxy
A482 0 > O~
” o o
A483 O/Y\fo\/
CH O©C
A484 @] |

C = o

N : O
O/\g/ \/\g( ~

A485 pyridin-4-ylmethoxy
30

A486 pyridin-3-yimethoxy

A487 pyridin-Z-ytoxy

A488 2-methoxyethoxy

A489 O -
35 07 T

A490 2-(4-chloropher.oxy)ethoxy




30 A486 pyri di n- 3-yl net hoxy A487 pyridin-2-yloxy A488 2-net hoxyet hoxy
A489 35 L A490 2-(4-chl orophenoxy) et hoxy WO 2006/ 092202 PCT/ EP2006/ 001178
101 A491 en | oxyet hoxy A492 Ol~ 000 1 5 A493 2-die I hoxy
A494 2- (et §2O&ﬂ’(¥66¥(9l am no) et hoxy A495 2-pyrrol-1-ylet ﬁgi@h@?g@“

O HOO H A497 2-am noet hoxy obtainable from A475 by renoval of 15 the
protecting group A498 3-am nopropoxy obtainable from A476 by renoval of
the protecting group A499 4-am nobutoxy 20 obtainable from A477 by renoval

(r)]:armflgle 81[0 ectl& Ag—gHaup 'AE‘évbenz:c’);qloj;(;gﬁwrg yoxy —obt-atrable from-A448, by
A492 O
o/\/o\/\o’@
5 A493 2-diethylaminoethoxy
A494 2-(ethyl-m-tolylamino)ethoxy
A495 2-pyrrol-1-y|ethoxy
A496

10
\/\

c O Cli

A497 2-aminocethoxy

obtainable from A475 by removal of

15 the protecting group

A498 3-aminopropoxy

obtainable from A476 by removal of
the protecting group

A499 4-aminobutoxy

obtainable from A477 by removal of

20

the protecting group

A500 5-aminopentyloxy

obtainable from A478 by removal of
the protecting grou
C . p g group

A501 L NA,
N ; OH
O |

obtainable from A484 by removal of

30 the protecting groups

35



C 25 the protecting group AS01 HNH2 IN O OH A O obtainable from A484 by
renmoval of 30 the protecting groups 35 WO 2006/ 092202 PCT/ EP2006/00 1 1 78
102 Exan%gzﬁgqgﬁgﬁzogousl y to Exanple 2, reaction of "A81oWdRofibe
correspondil ng Chl"ori des gives the conpounds of the fornula I'm shown in
Table 13 0 ORz Fi2N/ N 10 p Im HZNOBS N NH2 15 Table 13 Conpounds A502 -
A of the formula I m Conpound R Rf MW No. A502 benzyl oxy 20 A503

2- met hyl benzyl oxy A504 3-net hyl benzyl oxy A505 4-net hyl benzyl oxy A506
2-fl uor obenzyl ox lg 507 3-fluorobenzyl oxy A508 4-fluorobenzyl oxy A509
2-chl orobenzé"—@MlO 3-chl orobenzyl oxy A511 4-chl orobenzyl oxy 30

Analogously to Example 2, reaction of "A81" with the corresponding
chlorides gives the compounds of the formula Im shown in Table 13

-
~

[ O

P
N
-

10 o "N N -
and
C H,N S N/ NH,
15 Table 13 Compounds A502 - A of the formula Im
Compound R’ Ry MW
No.

A502 benzyloxy

20 A503 2-methylbenzyloxy
A504 3-methylbenzyloxy
A505 4-methylbenzyloxy
A506 2-fluorobenzyloxy

C 25 A507 3-fluorobenzyloxy

A508 4-fluorobenzyloxy
A509 2-chlorobenzyloxy
A510 3-chlorobenzyloxy
AS11 4-chlorobenzyloxy

30 Ab12 2-trifluoromethylbenzyloxy
A513 3-trifluoromethylbenzyloxy
Ab514 4-trifluoromethylbenzyloxy
A515 phenethyloxy

35 A516 2-(tert-butoxycarbonylamino)-




A512 2-trifluoronethyl benzyl oxy A513 3-trifluoronethyl benzyl oxy A514
4-trifluoromethyl benzyl oxy AS515 phenethyl oxy 35 A516

2-(tert-b bonyl am no) WD 2006/ 092202 PCT/ EP2006/ et hoxy
A517 3-(tle$?)>%ﬂf'(a0(r5’§ Gar bonyl am no) - propoxy 5 A518 98%/]&?006/%9'%78

4- (tert-butoxycarbonyl am no) butoxy A329 5-(tert-butoxycarbonyl am no)-
pentyloxy O O 10 A520 SIN--~ O A520a piperidin-4-ylmethoxy obtainable
from A520 by renoval of 15 the protecting group A521 2, 3-di hydr oxypropoxy

A522 am nocarbenylnmetheoxy —A523 - -O=~-20-OH-6-—-A524—-0-0--OHP-A525-0—-C 25
HNJ~ 04--- 0O O A526 pyri di n- 4- yl ﬁﬂ’t%xy
A517 3-(tert-butoxycarbonylamino)-
propoxy
5 A518 4-(tert-butoxycarbonylamino)-
butoxy
A519 5-(tert-butoxycarbonylamino)-
pentyloxy

10 A520 O\_(_\N-«OX
N o

Ab520a piperidin-4-yimethoxy
obtainable from A520 by removal of

15 the protecting group

A521 2,3-dihydroxypropoxy

A522 aminocarbonylmethoxy

A523 o /\E//\T'/O\/
20 OH O

e
A524 O/\IA:T N
CH O

AB25 0
C | HN/U\O%
H -
No__~.__0
AR

A526 pyridin-4-ylmethoxy
30
AB27 pyridin-3-yimethoxy
A528 pyridin-2-yloxy
Ab29 2-methoxyethoxy
A530 O
35 07 TN

A531 2-(4-chloropheroxy)ethoxy




30 A527 pyridin-3-ylnmethoxy A528 pyridin 2-yloxy A529 2-nethoxyethoxy 35
A530 O --~ 0~ 0 A531 2-(4-ch to rop her: oxy)eth oxy WO 2006/ 092202

PCT/ EP2006/ 001178 104 A532 2-benzoyl oxyethoxy A533 o~1 0~O- fro ~J 5 Ab534
2- di et hyl a8y  A535 2- (et hyl -mt ol yl ami no) et hoxﬁCTﬂé’%ﬂﬁf‘m'”S
2-pyrrol -1-ylethoxy A537 O C 10 O ~~N-O/ C ClI A 538 2-am noet hoxy

obt ai nabl e from A516 by renoval of 15 the protecting group A539

3-am nopropoxy obtainable fromA517 iy renoval of the protecting group
A540 4-am rtoebutoxy 20 obtainable-from A5 —+enppval of —the protecting
group A541 b-arft¥bentlyl oxy 2-beRzavieyEtN®yom A519 by removal of 25 {he

protecting gr OUPE33 N
o SO

—+

5 A534 2-diethylaminoethoxy
A535 2-(ethyl-m-tolylamino)ethoxy
Ab36 2-pyrrof-1 —ylethoxy
A537

10 g
C H o Ci

A538 2-aminoethoxy

obtainable from A516 by removal of

15 the protecting group

A539 3-aminopropoxy

obtainable from A517 by removal of
the protecting group

A540 4-aminobutoxy

obtainabie from A518 by removal of

20

the protecting group

Ab541 S-aminopentyloxy

obtainable from A519 by removal of

0O

the protecting group

H NHQ
O/\[/N\/TYOH
I
O 0]

obtainable from A525 by removal of

25

Ab42

30 the protecting groups

35



A542 HNH2 O ,-y NOHd O O obtainable from A525 by renoval of 30 the

protecting groups E EI 35 WO 2006/ 092202 PCT/ EP2006/ 001178 105 Exanple 17

Anal ogousl| Ie 2, reaction of "A8nmi' with the cor, 5

chl ori des éll vie?’s e corrpounds of the formula In shown |ncef§[’cbl>(2 Tﬁ%ﬁa Br

oln 10 HZN S N NH2 C Table 14 Conpouttds A543 - A of the fornula In 15

Compound Rf MW No. A543 benzyl oxy Ab544 2-nethyl benzyl oxy 20 A545

3- et hyl benzyl oxy A546 4-nethyl benzyl oxy A547 2-fl uorobenzyl oxy A548

3-fluor obenzgl oxy 25 1A549 4-f| uorobenzyl oxy C A550 2-chl or obenzyl oxy
xample ™

2N

Analogously to Example 2, reaction of "A8m" with the corresponding

chlorides gives the compounds of the formula In shown in Table 14

10
C
Table 14 Compounds A543 - A of the formula In
15 Compound R? R¢ MW
No.

A543 benzyloxy
Ab44 2-methyibenzyloxy

20 A545 3-methylbenzyloxy
A546 4-methylbenzyloxy
Ab4T7 2-fluorobenzyloxy
A548 3-fluorobenzyloxy

c 05 A549 4-fluorobenzyloxy

A550 2-chlorobenzyloxy
A551 3-chlorobenzyloxy
AS52 4-chiorobenzyloxy
A553 2-trifluoromethylbenzyloxy

30 A554 3-trifluoromethylbenzyloxy
A555 4-trifluoromethylbenzyloxy
Ab56 phenethyloxy
AS57 2-(tert-butoxycarbonylamino)-

35 ethoxy




A551 3-chl or obenzyl oxy A552 4-chl orobe nzyl oxy A553
2-trifluoronethyl benzyl oxy 30 A554 3-trifluoronethyl benzyl oxy A555
4-trifluoronmethyl benzyl oxy A556 phenethyl oxy A557

2-(tert-bu‘t‘/8>3§9@6:§q95%?ﬁyl ami no) 35 et hoxy WD 2006/ 092202 PESTEBZYE8PUG 178 106
A558 3-(tert-butoxycarbonyl am no)- propoxy A559
4-(tert-butoxycarbonyl am no) 5 butoxy A560 5-(tert-butoxycarbonyl am no)-
pent yl oxy A561 cN x 10 O A561la piperidin-4- ylnethoxy obt ai nabl e from A560

by r ermva| t hn nr otect Lna oroun..15. . AER?2 .2 rli hydr Oxyp'{}pcxy A5 3
am nocar bonyl nﬁmy A%@e@p@xﬁérgg@ga@m% A566 O 0- CCONH\ O,
propoxy
A559 4-(tert-butoxycarbonylamino)-
5 butoxy
A560 5-(tert-butoxycarbonylamino)-
pentyloxy
O OL<
A561 \_< \N—<
10 O
c Ab561a piperidin-4-yimethoxy

obtainable from A560 by removal of
the protecting group

15 A562 2,3-dihydroxypropoxy
A563 aminocarbonylmethoxy
O
AS64 O/\/\ ( ~
OH O

20 AS565 O~

c i

25 0/\[]/\/\(\

AS67 pyridin-4-yimethoxy
A568 pyridin-3-ylmethoxy
30
A569 pyridin-2-yloxy
A570 2-methoxyethoxy
A571 O/\/O\/’\O/
35 A572 2-(4-chlorophenoxy)ethoxy

A573 2- benzoyioxyethoxy




O O A567 pyridin-4-ylnmethoxy A568 pyridin-3-ylnmethoxy 30 A569
pyridin-2-yloxy A570 2-methoxyethoxy A571 35 A572 2- (4-c hl orop hen
0 xy)et h 2- benzoyl oxyet hoxy WO 2006/ 092202 P 1178
107 A574 /WZOO@?%ZZ-di et hyl am noet hoxy 5 A576 %!%PP%O&%{IQQ

2- (ethyl -mtol yl am no) et hoxy A577 2-pyridl -1-ylethoxy A578 ONC O 10 HO
Cl  A579 2-am noethoxy obtainable from A557 by renoval of the protecting
group 15 A580 3-am nopropoxy obtainable from A558 by renoval of the

protecting f =ani-nobut-oxy—obtaingpterfrom-AS59-by renovalof 20
the protect|ng ?o p A582 5-am nopent X obt ai nabl e from A560 by renoval
e

of the protecting group o |
O/\/ \//\0 N

AS75 2-diethylaminocethoxy
5 A576 2-(ethyl-m-tolylamino)ethoxy
AST7 2-pyrrol-1-ylethoxy

A578 O—-y Cl
e

10 N0 o

c AS79 2-aminoethoxy

obtainable from A557 by removal of
the protecting group

15 A580 3-aminopropoxy

obtainable from A558 by remaval of
the protecting group

AS81 4-aminobutoxy

obtainable from A559 by removal of

20 the protecting group

A582 5-aminopentyloxy

cbtainable from AS60 by removal of
the protecting group

A583 NH
C ¥ 2

oY

O O

obtainable from A566 by removal of
the protecting groups

30

35



25 A583 HNH2 O /N OH O O obtainable from A566 by renoval of the
protecting groups 30 35 WD 2006/ 092202 PCT/ EP2006/ 001178 108 Exanple 18
Anal ogousl y t le 2, reaction of "A8n" with the co | 5

chl ori des ‘épfgg@g%@comounds of the forrmula | o shown i%E%?@g}fEH’]b: Rz 10
H2 NNOIlo H2N S N NHZ 15 Tabl e 15 Qespounds A584 - A of the fornmula lo
Compound Rz-- Rf MWNV No. 20 A584 benzyl oxy A585 2-nethyl benzyl oxy A586

3- et hyl benzyl oxy A587 4-net hyl benzyl oxy C A588 2-fl uorobenzyl oxy 25 A589

3-fl uorobenzyl ox 90 4-fluorobenzyl oxy A591 2-chl orobenzyl oxy A592
3-chl or obenzé—ﬁ&g"—'e—q\g

Analogously to Example 2, reaction of "A8n" with the corresponding

chlorides gives the compounds of the formula lo shown in Table 15

10
c lo
15
Table 15 Compounds A584 - A of the formula lo
Compound R* R MW
No.
20 A584 benzyloxy
A585 2-methylbenzyloxy
Ab86 3-methylbenzyloxy
A587 4-methylbenzyloxy
c A588 2-fluorobenzyloxy
25 A589 3-fluorobenzyloxy
A590 4-fluorobenzyloxy
A591 2-chlorobenzyloxy
Ab92 3-chlorobenzyloxy
30 A593 4-chiorobenzyloxy
A594 2-triflucromethylbenzyloxy
A595 3-trifluoromethylbenzyioxy
AL596 4-trifluoromethylbenzyloxy
35 A597 phenethyloxy
A598 2-(tert-butoxycarbonylamino)-




30 A593 4-chl orobenzyl oxy A594 2-trifluoronethyl benzyl oxy A595
3-trifluoronethyl benzyl oxy A596 4-trifluoronethyl benzyl oxy 35 A597

phenet hyl ox A598 2-(tert-butoxycarbonyl am no) WO 2006/ 092202

PCT/ EP2006VOPPM6/49220200 et hoxy A599 3- (tert - but oxycar boR§FTEFPHEP01IAE opoxy 5
A600 4- (tert-butoxycarbonyl am no) butoxyy A601 5-(tert-b utoxycarbonyl am

I no)- pentyloxy 10 O OX.- A602 N-( J O A602a piperidin-4-yl methoxy

obt ai nabl e from A602 by renoval of 15 the protecting group A603

2, 3-di hydr oxypropoxy A604 anm nocarbonyl nethoxy A605 o- - 10.20 OH A606
OH 1O A607/0 25 HNX(4--1 H = etoxy

A599 3-(tert-butoxycarbonylamino)-
propoxy
5 AB00 4-(tert-butoxycarbonylamino)-
butoxy
AB01 5-(tert-butoxycarbonylamino)-
pentyloxy
10 AB02 O\_CN«()%
c 70
AB02a piperidin-4-yimethoxy
obtainable from AB02 by removal of
15 the protecting group
AB03 2,3-dihydroxypropoxy
AB04 aminocarbonylmethoxy
AB05 o /\5/\\3/0\/
20 OH

AB06 O/W/O\/
|

OH O
ABO7 @]
c . wﬂw4>
N. 0O
O 9]

AB08 pyridin-4-yimethoxy
30
AB09 pyridin-3-ylmethoxy
A610 pyridin-2-yloxy
AB11 2-methoxyethoxy
AB12 O
25 O/\/ ~N O/

AB13 2-(4-chlorophenoxy)ethoxy




A608 pyridin-4-ylmethoxy 30 A609 pyridin-3-ylmethoxy A61 O pyridin-2-yloxy
A611 2- et hoxyet hoxy A612 O~/ 0O 30 -- 35 A613 2-(4-chl orophenoxy) et hoxy WO
2006/ 09220 06/ 001178 110 A614 2-benzoyl oxyeth Oo--~0 ~\O
\ Il 5 A6l Oigtf‘{"gﬁﬁ& am noet hoxy A617 2-(ethyl-mto |y?§ﬁ1'5ﬁ§§6@ﬂ‘ X n618
2-pyrrol -1-ylethoxy A619 ONC 10 ~ritd O ~+ A620 2-am noet hoxy

obt ai nabl e from A598 by renoval of 15 the protecting group A621

3- am nopropoxy obtai nable from A599 by renoval of the protecting group
AB22 4- am nebutoxy 20 obtai-nable from-A800 h\/ rempoval —of t-he Dr ot-ecti ng

group A623 b- arGtbentlyl oxy 2-RERZOVIGRYERYom A601 by renovhl of
AB15 O

|
0 J

5 AB16 2-diethyiaminoethoxy
AG17 2-(ethyl-m-tolylamino)ethoxy
AB18 2-pyrrol-1-ylethoxy
AB19 O~y Cl
|
10 o N\
NN
c N" "o c
A620 2-aminoethoxy
obtainable from A598 by removal of
15 the protecting group
AB21 3-aminopropoxy

obtainable from A599 by removal of
the protecting group

AB22 4-aminobutoxy

20

obtainable from AGOO by removal of

the protecting group

AB23 5-aminopentyloxy

obtainable from A601 by removal of

C o5 the protecting group
A624 NH,

L
N
O/\F‘/

\/'YOH

O -0

obtainable from AB07 by remaoval of
30 the protecting groups

35



25 the protecting group H A624 NH2 O--yN OH O O obtainable from A607 by
renmoval of 30 the protecting groups 35 WO 2006/ 092202 PCT/ EP2006/ 001178

11 Exanple 19 Anal ogously to Exanple 2, reaction of "A80

cor r espondVRFYE%RM2or i des” gi ves the conpounds of the fgpmpéoqﬁﬂo‘s'ﬁ%m in
Table 16 R2 H2 N 10 Olp r H2N S N N 15 Table 16 Conpounds A625 - A of
the formula I p Conpound RZ Rf MN No. A625 benzyl oxy A626 2-nethyl benzyl oxy
20 A627 3-net hyl benzyl oxy A628 4-net hyl benzyl oxy A629 2-fl uorobenzyl oxy
A630 3-fluorobenzyl oxy 25 A631 4-fl uorobenzyl oxy A632 2-chl orobenzyl oxy
A633 3-chl or Exampled8, A634 4-chl or obenzyl oxy

Analogously to Example 2, reaction of "A80" with the corresponding

chlorides gives the compounds of the formula Ip shown in Table 16

RZ
| S
/I
HN N
10 O / = Ip
o
- HN S /\N NH,

Table 16 Compounds AB25 - A of the formula Ip

15 Compound R Ry MW
No.

A625 benzyloxy
AB26 2-methylbenzyloxy

20 AB27 3-methylbenzyloxy
AB28 4-methylbenzyloxy
A629 2-fluorobenzyloxy
AB30 3-fluorobenzyloxy

C- 25 AB31 4-fluorobenzyloxy

AB32 2-chiorobenzyloxy
AB33 3-chlorobenzyloxy
AB34 4-chlorobenzyloxy

30 AB35 2-trifluoromethylbenzyloxy
AB36 3-trifluoromethylbenzylioxy
AB37 4-trifluoromethylbenzyloxy
AB38 phenethyloxy

35 AB39 2-(tert-butoxycarbonylamino)-

ethoxy




30 A635 2-trifluoronethyl benzyl oxy A636 3-trifluoronethyl benzyl oxy A637
4-trifluoromethyl benzyl oxy A638 phenethyl oxy 35 A639

2-(tert-b yl am no) - et hoxy WD 2006/ 092202 PCT 8 112
A640 3- (t%@%uﬁ%x%ar bonyl am no) - propoxy A641 4-(te rtEl?'b%(}g@ti@fg/@gg
rhonyl am no) 5 butoxy A642 5-(tert-butldXxycarbonyl am no)- pentyloxy O O
A643 ~-CN j 10 O A643a piperidin-4-ylnmethoxy obtainable from A643 by
renoval of the prot ectl ng group 15 A644 2, 3-di hydr oxypropoxy A645

am nocar bony+megERsY A bR AT QO 1 OO Ap4B O AN 11 O
propoxy
A641 4-(tert-butoxycarbonylamino)-
5 butoxy
AB42 5-(tert-butoxycarbonylamino)-
pentyloxy
AB43 © Ol<
’ IO
A643a piperidin-4-yimethoxy
C obtainable from A643 by removal of
the protecting group
15 AB44 2,3-dihydroxypropoxy
AB45 aminocarbonylmethoxy
AB46 O/\/\ [/0\/
OH .

O
20 AB47 O/\l/\\/ ~

c Ak

25 0/\(\/\[{\

A649 pyridin-4-yimethoxy
AB50 pyridin-3-yimethoxy
30
A651 pyridin-2-yloxy
AB52 2-methoxyethoxy
35 AG54 2-(4-chlorophenoxy)ethoxy

ABSS 2- benzoyloxyethoxy




A649 pyridin-4-yl methoxy A650 pyridin-3-ylnmethoxy 30 A651 pyridin-2-yloxy
A652 2-met hoxyet hoxy A653 O 35 A654 2-(4-chl orophenoxy) et hoxy A655

2- benzoyl o WO 2006/ 092202 PCT/ EP2006/ 001178 113 A65 ~

0,~0 _/ WA&%"?‘?}%&P@ hyl am noet hoxy 5 A658 2-(ethyl - mtcg”?f gﬁﬁ"ﬁ&"ét hoxy
A659 2-pyrrol -1 -ylethoxy A660 ONC 1030~ HOdO H A661 2-am noet hoxy
obt ai nabl e from A639 by renoval of the protecting group 15 A662

3-am nopropoxy obt ai nabl e from A640 by renoval of the protecting group

A663 4- am nGu”t FaXVAV] a| nahl a f rom ,_‘641 hy rem\vla! Of ’)ﬂ t hC pv otegt | ng
group A664 5- n%iﬁége tyl oxy obtai nabl r9ﬁ642 by renoval of the
protecting group A665 H NH2
AB57 2-diethylaminoethoxy
5 AB58 2-(ethyl-m-tolylamino)ethoxy
AB59 2-pyrroi-1-ylethoxy
AB60 O-y ¢l
N
O\/\
10 N
H ©OCl
C A661 2-aminoethoxy
obtainable from A839 by removal of
the protecting group
15 AB62 3-aminopropoxy
obtainable from A640 by removal of
the protecting group
AG63 4-aminobutoxy
obtainable from AB41 by removal of
20 the protecting group
AB64 5-aminopentyloxy
cbtainable from AB42 by removal of
the protecting group
ABGBS NH
C 2 K. oH
Y
O 0O
obtainable from AG48 by removal of
the protecting groups
30

35



25 ON,~,0H O O obtainable from A648 by renoval of the protecting groups
30 35 WD 2006/ 092202 PCT/ EP2006/ 001178 114 Exanple 20 The foll owi ng
conpounds 0 géﬁ%&ed anal ogously to Exanple 1 or 5 EWP%O[%/OOIUS

2- am nocar bonyl - 3,6-d i am no-5-cyano-4-(2-net hoxyphenyl

t hi eno[ 2, 3-b] pyridine ("A666"), Rf 1.1244% MWV 340.4

2- am nocar bonyl - 3, 6- di am no- 5-cyano- 4- (2, 4-di chl orophenyl ) 10

t hi eno[ 2, 3-b] pyridine ("A667"), Rf 1.432, MW 379. 2;

2- am nocar bopyl - 3 |$‘ | am no- 5- cyano- 4- (4- chl or ophenyl )t hi eno-

[2,3-b] pyrid 668"), Rf 1.354, MW 344.7;

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- ( 3- chl orophenyl )t hi eno- 15
[2,3-b]pyridine ("A669"), Rf 1.311, MN 344.8

2- ani nocar boﬂ'iﬁﬁ-fQ"CBNlﬂgmLmd@yfﬁﬁ@malOQdc&ﬂa&gﬁbﬁb’htﬁl Bxamelgo! P, 3- b] pyri di ne

("A670"), E& ﬁ_gﬁ oMW 344. 8;

2-am necarb &l ,%-di am no- 5- cyano- 4- phenyl t hi eno[ 2, 3-b] pyridi ne 20
("A671"), Rf 1.116, MW 310. 3

2- am nocar bonyl - 3, 6- di am no- ano 4- (2, 5-di net hox¥lphen

t hi eno[ 2, 3- b] pyr Qcarn@opam1§3 Qlammo oyano-4G2met mpcwhnewl)Ams )

thieno[2,3-blpyridine ("A666"), R¢ 1.124, MW 340 .4;
2-aminocarbonyl-3,8-diamino-5-cyano-4-(2 4-dichlorophenyl)-
10 thieno[2,3-b]pyridine ("A667"), R; 1.432, MW 379.2;
2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-chlorophenyl)thieno-
c [2,3-b]pyridine ("AB68"), Ry 1.354, MW 344.7;
2-aminecarbonyl-3,6-diamino-5-cyano-4-(3-chlorophenyl)thieno-
15 [2,3-b]pyridine ("A669"), R; 1.311, MW 344.8;
Z2-aminocarbonyl-3,6-diamino-5-cyano-4-(2-chlorophenylithieno-
[2,3-blpyridine ("A670"), Ry 1.344, MW 344 8;
2-aminocarbonyl-3,6-diamino-5-cyano-4-phenylthieno[2,3-b]pyridine
("AB71"), Rs 1.116, MW 310.3;

20
2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,5-dimethoxyphenyl)-
thieno[2,3-b]pyridine ("AB72"),
C
~5 |
O
T
N
0
30 -
N ST TUNH,

("AB73")

35



35 WO 2006/ 092202 PCT/ EP2006/ 001178 115 O1 - .0 OH2ZNS5 N S |1 N NH2
("A674"), 10 o0 o0 15 OH2N ~N S N NHZ N ("A675"), 20 nethyl

(S)-4-[5- @&%oﬂbﬁﬁﬁ - 2- car banoyl - 5- cyanot hi eno[ 2, 3-b] - %}?O?ﬂ?mgsm\ -

in-4-yl ) oxyp enoxy] 3-hyd roxybutyrate OOH O 2
("A676"), 30 35 WD 2006/092202 PCT/ EP2066/ 001178 116 O O SCH / OH

5

("A674"),
10
15
(IIA675")’
20
methyl (8)-4-[5-(3,6-diamino-2-carbamoyl-5-cyanothieno[2,3-b]-
pyridin-4-yl)-2-methoxyphenoxy]-3-hydroxybutyrate
C
lIA676|I ,
30 ( )

35



HZN5 OiIN i H2N s N NH2 ("A682"). 10 C The follow ng exanples relate to
phar maceuti cal conpositions: 15 Exanple A: Injection vials A solution of
100 g of ap, active.ingredient according to the inventio

di sodi um hy%)r%’ﬁgﬁgﬁﬁ@sphate in 31 of bidistilled water &ﬁa@}zﬁ‘%{@éﬂpo pH
6.5 using 2 N hydrochloric acid, sterilsgesfiltered, transferred into
injection 20 vials, |lyophilised under sterile conditions and seal ed under
sterile condi- tions. Each injection vial contains 5 ng of active
ingredient. Exanple B: Suppositories C 25 A mixture of 20 g of an active

i ngredi ent according to the Tovention w#t 100 g of soya lecithin and 1400
g of cocoa butter is nelted, oour%d i nto ul and allowed to cool. Each
suppository contains 20 ng of ~agti I edgent. 30 Exanple C. Solution A
solution is prepared from1 an active ihgredient according to the
invention, 9.38 g of NaH2PO 20, 28.48 ¢ Bg Na2HPO4 ' 12 HROand 0.1 g
of benzal koni um chl ori d&Ni n 940 m_pf bidistilled water. The pHis 35

adj ust&d to 6.8, andthe jsoluthoris made up to 1 | and sterilised by
irradia- tion. This splufion can be used in the formof eye drops. WO

2006/ 092202 PCT/EP1206/00- '=M/ {y. Exanrple D: O ntnent 500 ng of an active
i ngredi ent according to the invention are mixed with (AS®2'S. g of Vaseline
under aseptic conditions. Exanple E: Tablets

10

-

The following examples relate to pharmaceutical compositions:
15 Example A: Injection vials
A solution of 100 g of an active ingredient according to the invention and
5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to
pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred into injection
20 vials, lyophilised under sterile conditions and sealed under sterile condi-

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

Example B: Suppositories
C o5 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
moulids and allowed to cool. Each suppository contains 20 mg of active
ingredient.

30 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 NapHPO,4 - 12 H,0 and
0.1 g of benzalkonium chloride in 940 mi of bidistilled water. The pH is

35 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.



A mxture of 1 kg of active ingredient according to the invention, 4 kg of
| actose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of nmgnesium 10

stearate i §PBssHd%s N @ conventional manner to give talqisbikdyel a way
C that each tab?et contains 10 ng of active ingredient. Exanple F: Dragees

15 Tabl ets are pressed anal ogously to EManple E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye. 20 Exanple G Capsules 2 kg of active ingredient
according to the invention are introduced into hard gelatine capsules in a
conventional manner in such a way that each capsule contains 20 ng of the

active ingre@xampled)d: Bintméat H Anpoul es A solution of 1 kg of an active
i ngredi ent accaor ilr(l)? to the invention in 60 | of bidistilled water is
sterile filt&PBdNgof anactive énprediest arpeidingsto thedpysntioseare mixgdwit eri | e

conditions a I - ile C Lt1Qns. Each anmpoule 30 contains 10
my of gctiveglgh%gg’és%r?tgm%g”%e%%g'f:o@%?r%m/ EP2006/ 001178 118 Pat ent
Claims 1. Conmpounds of the formula | 5 RLR2 R3 10 HZNN O Y S NNH in
which 15 Y denotes OH _OA SH, SA, NH2, NHA or NAA',

Example E: Tablets

A mixture of 1 kg of active ingredient according to the invention, 4 kg of

lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium

10 stearate is pressed in a conventional manner to give tablets in such a way

that each tablet contains 10 mg of active ingredient.

Example F: Dragees
15 Tablets are pressed analogously to Example E and subsequently coated
in a conventional manner with a coating of sucrose, potato starch, talc,

tragacanth and dye.

20 Example G: Capsules
2 kg of active ingredient according to the invention are introduced into
hard gelatine capsules in a conventional manner in such a way that each

capsule contains 20 mg of the active ingredient.

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
under sterile conditions and sealed under sterile conditions. Each ampoule

30 contains 10 mg of active ingredient.

35



R denotes Hal, OH OA SH, SA, Hor A R2 denotes H, Hal or -0-(X)s-Q, R3
denotes H, Hal, CN, NO2, A OH OA SH, SA 20 (CH2)" COCH, (CHZ) CCDA

CONH2, W?%'i NH2 NHA, NAA', NHCOOA, NHCONHZ, , SO2A,
SO2NH2, Cg%—f& or 2NAA' | two adj acent radicals select e%# rom {Ohe group R1,

R2, R3 C together also denote met hyl enedBoxy or et hyl enedi oxy, 25 A A
each, independently of one another, denote un- branched or branched al kyl
having 1-10 C atons, in which 1-5 H atons may be replaced by F and/or O,
Al k or cyclic al kyl havi ng 3 7 C at A and A together also denote an
al kyl ene chain having 2, 3, cfpaq%hbégq in which one CH2 group may
be replaced by 0, S, SO SOZ NH NA or N-COOA Al k denot es al kenyl havi ng
2-6 C atons, 35 X denotes unbr anched or branched Cl-Clo al kyl ene or & Clo
al kenyl ene, dachCompwinss ofdhafemmgeailt ut ed or WO 2006/ 092202
PCT/ EP2006/ 001178 119 nono-, di-, tri- or tetra substituted by A QA OH,
S4 Hal, N2, CN, Ar, OAr COOH, CODA, CHO C(=0)A, C(=0O Ar, SA,
CC]\IHZ SOZNHZ CONHA, CC]\IAA SO02NHAR1SO2NAA' , NH2, NHA, NAA', 5 OCONHZ2,
OCONHA, OCONAA', NHCOQA, NHCOOA NACOQA NHSOZOA NAS020A, NHCO\IHZ
NACONH2, NHCO\IHA NACONHA, NHCONAA' R and/or =0 and in which one,
two or three C 10 groups may be repI py 0, S, SO SO and/or by NH
gr oups, R3

10 o N |
< Y ST N7 UNH,
in which
15 Y denotes OH, OA, SH, SA, NH>, NHA or NAA',
R’ denotes Hal, OH, OA, SH, SA, Hor A,
R? denotes H, Hal or -O-(X)s-Q
R® denotes H, Hal, CN, NO», A, OH, OA, SH, SA,

20 (CH2),COOH, (CH,),COOA, CONH,, CONHA, CONAA'|
NHz, NHA, NAA', NHCOOA, NHCONH;, NHCONHA,
SOA, SO.A, SO;NH;, SONHA or SO;NAA',

two adjacent radicals selected from the group R' R R’
c - together also denote methylenedioxy or ethylenedioxy,
A A each, independently of ane another, denote un-
branched or branched alkyl having 1-10 C atoms, in
which 1-5 H atoms may be replaced by F and/or CI,
Alk or cyclic alkyi having 3-7 C atoms,

30 Aand A’ together also denote an alkylene chain having 2, 3, 4, 5
or 6 C atoms. in which one CH; group may be replaced
by O, S, SO, 50,2, NH, NA or N-COOA,

Alk denotes alkenyl having 2-6 C atoms,
35 X denotes unbranched or branched C+-Cq, alkylene or C»-

Cag alkenylene, each of which is unsubstituted or



Q denotes H, Carb, Ar or Het, Carb denotes cycl oal kyl having 3-7 C atons or
cycl oal kenyl 15 having 3-7 C atoms, each of which is unsubstituted or

nono-, tetra- or pentasubstltuted by A, QA OH

NCR, CN (&%"H?&?“”“’(mz) NOOOH, (CH2)nO00A, CHO, COA sd’ﬂ“”’ggﬁﬂ?%%ozmz
20 CONHA, CONAA', SO2NHA, SO02NAA' ;| NH2,11NHA, NAA', OCONH2, OCONHA, OCONAA',
NHCOA,  NHCOQA, NACOOA, NHSO020A, NASOZOA NHCO\IHZ NACONH2, NHCONHA,
NACONHA, NHCONAA' or NACONAA' , C 25 Ar denotes phenyl napht hyl or

bi phenyl, each of which is unsu stituted or npno- ri-, tra- or
pentasubsti- tuted by A QORORs diri- gatetiagubsijgged @KIA (Qéizé)HAﬁ

( CH2) n00OH, ( CH2) nO0DA, 03@2@@@ GENOA, CONAA
SO2NHA, SO02NAA' , NH2, NHA, AN%%}‘ N%N af éﬂ?ﬁ%o { CRFCoA, NHOOA,

NACOOA, NHS020A,  NAS020A, ONFOPAH2(= OYGOSERA, N@QNHASOQSHNW%. NHCONAA'
8Lsubs§| t ut edA(r)r (rjrgggt o pfbe(g&AH r@ﬁg@m&t §&éﬁlmrﬁﬂy I)G)AA(;IQ(Z:QOIZS
GoyT QLY o S 0N S ooy Mmooy o
SO2NAA , NH2, NHA, NAA', OBAGROAMMNER,0A5 NASDROA, NNmHzNHCOOA NACOQA,
NHS020A NACONH,, NHCONHA, NACONHA, NHCONAA',
NACONAA' and/or =0 and in which one, two or three C
10 groups may be replaced by O, S, SO, SO, and/or by

NH groups,
denotes H, Carb, Ar or Het,

Carb denotes cycloalkyl having 3-7 C atoms or cycloalkenyl
15 having 3-7 C atoms, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by A, OA, OH,
SH, SA, Hal, NO,, CN, (CH},Ar', (CH2),COOH,
(CH2),COOA, CHO, COA, SO,A, CONH3, SO;NH;,
CONHA, CONAA', SO:NHA, SO,NAA', NH,, NHA,
NAA', OCONH,;, OCONHA, OCONAA' NHCOA,
NHCOOA, NACOOA, NHSO,0A, NASO,0A,
NHCONH;, NACONH,;, NHCONHA, NACONHA,
NHCONAA' or NACONAA',

Ar denotes phenyl, naphthyl or biphenyl, each of which is

20

unsubstituted or mono-, di-, tri-, tetra- or pentasubsti-
tuted by A, OA, OH, SH, SA, Hal, NO,, CN, (CHy),Ar',
{CH2).COOQOH, (CH2),COOA, CHO, COA, SO,A,

30 CONH;, SO:NH,, CONHA, CONAA', SO,NHA,
SO:NAA', NH», NHA, NAA', OCONH,, OCONHA,
OCONAA' NHCOA, NHCOOA, NACOOA, NHSO,0A,
NASO,0A, NHCONH,, NACONH,, NHCONHA,
NACONHA, NHCONAA' or NACONAA,

Ar' denotes phenyl, naphthyl or biphenyl, each of which is

35

unsubstituted or mono-, di- or trisubstituted by A, OA,



NASO020A, NHCONH2, NACONH2, NHCONHA, NACONHA, NHCONAA' or NACONAA' , Het
denotes a nono- or bicyclic saturated, unsaturated or 10 aromatic

het er ocycl j to 4 N O and/or S atons, which 29& v
trisubstitgvtd]e%\‘%@@i?z On OH SH SA Hal . NO2. ON, (cLoiamalEtRLy 3) h000H,
(CH2) n0O00A, CHO, CQOA, SQRA, 15 CONH2, SEBNH2, CONHA, CONAA', SOZNHA
SO02NAA' , NH2, NHA, NAA , OCONH2, OCONHA, OCONAA', NHCOA, NHCOOA, NACOQA,
NHS020A, NAS020A, NHCONH2, NACONH2, NHCONHA, 20 NACONHA, NHCONAA'
NACONAA' , SQRA, =S, =NH, = diLqr arbgn wgm Hal denotes F,
Cl, Br or I, n denotes O, %H §9\ Hag &6 H ¢H§ or"1, C 25 and

pharmaceutical |y usabl e deqCwgf,OGGH, &BIH& §CO@A\@H@$C®AUS®QNS and
st ereoi sonmers thereof, including mxtu res in all ratios. 2.

Conpounds according to O aiG®NHaf ph@“ﬁo@@uN"éﬁICprN%l 280y denotes OA or
NH2, and pharnmaceutical l'y n%lﬂ'@%‘dﬁﬂ VRIHA’EY@AAS@CEGN#-F @?llqpm tautoners
| a

and st greoi soners thereof, ures thereo ratios. 35 3.

Conpounds according to C alCﬂEGJNI!rA ZNHIOZMJNHOR')OAehm(HSO@HMﬂSOQOAVD
2006/ 092202 PCT/ EP2006/ 001178 121 and (Shar maceut i cal I usabl e derivatives,
salts, solvates, taut orrer s NARE2Qe Netr Qbfler NAG NHaf NHCRINE ng ni xt ures

thereof in all ratios. ) t more of Clains 1-3
Wﬁ&%ﬁﬁﬂl\“&m CHIART

in which R3 denotes H, HaI pharmaceutically usable
derivatives, sal tHgst sol vat edse,notm an®@ics or bicyclic saturated, unsaturated or

10 aromatic heterocycle having 1to 4 N, O and/or S
atoms, which may be mono-, di- or trisubstituted by A,
c OA, OH, SH. SA, Hal, NO;, CN, (CHy)Ar",
(CH,),COOH, (CH2),COOA, CHO, COA, SO:A,
15 CONH;, SO:NH;, CONHA, CONAA', SO;NHA,

SO2NAA', NH», NHA, NAA', OCONH,, OCONHA,
OCONAA', NHCOA, NHCOOA, NACOOA, NHSO,0A,
NASO,0A, NHCONH;, NACONH;, NHCONHA,
NACONHA, NHCONAA', NACONAA', SO2A, =S, =NH,

20 =NA and/or =0 (carbonyl oxygen},
Hal denotes F, C!, Brorl,
n denotes 0, 1, 2, 3 or 4,
s denotes O or 1,
C 25

and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereocisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 of the formula | in which
30 Y denotes OA or NHo,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which

35 ]
R denotes OH or OA.



and stereoisoners thereof, including mxtures thereof in all ratios. 10 5.
Conmpounds according to one or nore of Clains 1-4 in which X denotes

unbr anched fed C1-Cl10 al kyl ene which is unsubst do 1r:ggno
di-, tri- v\)g‘?f%e{rasubstituted by OA, OH, Ar, QAr, ﬂc&&% 6%?1

C(=O) Ar, CONH2, CONHA, 15 CONAA', NH2, NMRHA, NAA' , NHCOOA and/or =0 and in
which one, two or three C groups may be repl aced by 0, S, SO and/or by NH
groups, and pharnaceutically usabl e derivatives, salts, solvates, taut orrers

20 and ot er <01 Sog EAEE8icd D5l Ge Alat U8 SRRl Bafbimel L 05

Compounds according 't 0 oneé or enotes H Ar or

Het, and phar macantisterebisonssrbltiesrdef iin@tidmgamixearet shereof irpdlkmtidsaut oners  C
25 and stereoi somers t hereof, including m xtures thereof in all ratios. 7.

Conpounds according to one or nore of Clains 1-6 in which Ar denotes phenyl

whi ch i s unsybst aﬂR'& . t t asubstituted
by A @A and%or tl—ilz(i)% nngfsp ar ﬁ%eg%Iogglc{rym%rsea%focltaﬁééﬁvaﬁf vgg>ﬂ salts,
sol vates, taut om®’s addnetkaerl-dadﬂalpm{ or O#ereof , including m xtures t her eof

inall ratios. 35 8. Conmpounds according to one or npore of Clains 1-7 in
whi ch Ar' denot e@nsm@ymaﬁmf&a"wysah@%%rﬂwatny@w%ts felates, tautogiers rj sub-

stituted by A Clngndl abichlers W, 2005h 0RARRA RETLERRORSY (4031 Hios122 and

pharmaceutical | y "usa erivatives oners
stereoi sonmers thereof, including m xtures thereof in aII ratios. 5 9.

Corrpouqﬁs accordl ng to one or nore of Clains 1-8 in which Het denotes a
monocycl’i ¢ sat ur oBRoLNssAGHOsd IBg to PG Qs FaeTecof @'@i@$ac‘§/lﬂ‘€ ¥Bving 1 to 4 N,

?cg/ngi or ( gHg; (r)]gg&( whi CReABL s RmbraR s obranlhed O, SERSikidEdNRRA 18 (CH2) nAr
unsubstituted or mono-, di-, tri- or tetrasubstituted by OA, OH,
Ar, OAr, COOH, COOA, C(=0O)A, C(=0)Ar, CONH;, CONHA,
15 CONAA', NH;, NHA, NAA', NHCOOA and/or =0 and in which
one, two or three C groups may be replaced by O, S, SO;
and/or by NH groups,
and pharmaceutically usable derivatives, salts, solvates, tautomers
20 and stereoisomers thereof, including mixtures thereof in all ratios.
6. Compounds according to one or more of Claims 1-5 in which
Q denotes H, Ar or Het,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
30 tetra- or pentasubstituted by A, OA and/or Hal,
and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

25 8.  Compounds according to one or more of Claims 1-7 in which
Ar' denotes phenyi which is unsubstituted or mono-, di- or trisub-

stituted by A, OA and/or Hal,



10 and pharmaceutical ly usabl e derivatives, salts, solvates, taut orrers and
stereoi soners thereof, including mxtures thereof in all ratios.

Conpounds i o0 one or nore of Clains 1-9 in whi
unbr anchedq‘g(f&[??)gl%g#ed al kyl having 1-6 C atons, in thljhfnipg ﬂﬁa rrs may
be replaced by F and/or O, and pharnmat®utically usable derivatives, salts,

sol vates, tautoners 20 and stereoisoners thereof, including mxtures
thereof in all ratios. 11. Corrpounds according to one or nore of Cains

1-10 in which Y denotes OH Rl denotes Hal,
OH OA SH sA @D rpﬁér%é@%@ f ?P“‘#éi"ec?rsa'g‘ (SW atgs. ta‘é"ﬂ?ﬁ{ tes H,
Hal , OH or OA Aaﬁ@@é@%@dﬂh@ér@ﬂﬁé%f%c#@:ﬁﬁj@crh@du@sl‘théréﬁ‘m BOrdtigs. C atons, in
whi ch 1-5 H at ons may be replaced by F and , 30 X denot es unbranched or

branched C1-Cl10 al kyl ene which is wunsubstituted or nono-, di-, tri- or

Lot rasubsti 4 ed O ceing Wane b s i gy v,

three C groups mpetbe deRbfEes MdhdRyclio satlfate@nehsitudited\br 8fciiac Q denot es
H Ar or Het, WD 2006/092202 PCT/EP2006/ 001178 123 Ar denotes phenyl which

i s unsubstituted or noheterogycle htawing1tQéNQBOd/%e&ﬂmSﬂh'@Uﬁ‘W b@ A OA

i sub- 5 stituted by RO dhal B el BV AR AGHELRS RBEVCr | ¢ eat brat ea,

unsaturated or aronati ¢CHIptey®Aycle having 1 to 4 N, O and/or S atons,

whi ch nﬁ)y be nono-, di- or trisubstituted by A, (CHZ? Ar' and/or
and pharmaceutically usable derivatives, salts, solvates, tautomers

C and stereocisomers thereof, including mixtures thereof in all ratios.
10. Compounds according to one or more of Claims 1-9 in which
15 A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F
and/or Cl,
and pharmaceutically usable derivatives, salts, solvates, tautomers
20 and sterecisomers thereof, including mixtures thereof in all ratios.
11. Compounds according to one or more of Claims 1-10 in which
Y denotes OH, OA, SH, SA, NH,, NHA or NAA/,
R'  denotes Hal, OH, OA, SH, SA, Hor A,
denotes H, Hal or -0O-(X)s-Q
R®  denotes H, Hal, OH or OA,
A denotes unbranched or branched alkyl having 1-6 C atoms, in
which 1-5 H atoms may be replaced by F and/or C|,
30 X denotes unbranched or branched C4-Cy; alkylene which is
unsubstituted or mono-, di-, tri- or tetrasubstituted by OA, OH,
Ar, OAr, COOH, COOA, C(=0)A, C(=0)Ar, CONH,, CONHA,
CONAA', NH;, NHA, NAA', NHCOOA and/or =0 and in which
. one, two or three C groups may be replaced by O, S, SO,
and/or by NH groups,
Q denotes H, Ar or Het,



(CH2)" CODA, 10 Hal denotes F, C, Br or 1, n denotes O, 1, 2, 3 or 4, s
denotes 0 or 1, 15 and pharmaceutically usable derivatives, salts, solvates,

t aut oner s i soners thereof, including mxture fonk freal |
. 05h G0 . ) 9 e AmaRgRfook s
ratios. 12. npounds according to one or nore of Clains 1-11 in which Y

denotes OA or NH2. 20 R denotes Hal, @& or OA, R2 denotes H, Hal or
-0(X)5 Q R3 denotes H, Hal, OH or QA ~+ A denotes unbranched or branched
al kyl having 1-6 C atons, in L 25 which 1-5 H atons may be replaced by F
and/or C, X dengtes u h - ne;: Wi ch i s
unsubsti tut ed or%rrmno- BBQ?'%% r|n-9rVgﬁrcﬁggruggﬂﬁstftﬁegjt@]ﬁébso‘alW@-ﬁ Ar, OAr,
COOH, CODA, C(=0 A, (( &=hatror peodsubsEtERby 3] WOEAd/or H2, NHA, NAA' | NHCOOA
and/or =0 and in which_ one, two or three C groups ma%l be repl aced by 0, S,
S and/or by NAgroufgnolesdtiesybehigh inungpbsidutedsey mRENEe sl ¥<tisHRNy I whi ch

IS unsubstituted or nOREy ho { - a- or pentasubstituted by A QA
and/ or gHal , WO 2006/ 09%@8?%&'}0}5?{088?%?14}8 124 Ar' denotes phenyl which
i S unsubstitutedHst nodenotedia mahotydlsldatusted wWirndtinated oCérommaticor Hal , Het
denotes a nonocyclic sgturat ed, unsaturated or aronmatic 5 het eroc%cl e having

1to 4 N 0 and/or S alBIRsOCYaE BRVIREY! 19t NyShand/ogis algms, syRieh§1a% bR ed by A
(CG2)nAr” and/ or mono-, di- or trisubstituted by A, (CH2),Ar' and/or
(CH2),COOA,
10
Hal denotes F, Ci, Bror |,
C n denotes 0, 1, 2, 3 or 4,
S denotes O or 1,
15 and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

12. Compounds according to one or more of Claims 1-11 in which
Y denotes OA or NH..

20 1
R denotes Hal, OH or OA,
R®  denotes H, Hal or -O-(X)s-Q,
R® denotes H, Hal, OH or OA,
A denotes unbranched or branched alkyl having 1-6 C atoms, in
c 25 which 1-5 H atoms may be replaced by F and/or Cl,
X denotes unbranched or branched C4-C4p alkylene which is

unsubstituted or mono-, di-, tri- or tetrasubstituted by OA, OH,
Ar, OAr, COOH, COOA, C(=0)A, C(=0)Ar, CONH,, CONHA,
30 CONAA' NHo, NHA, NAA', NHCOOA and/or =O and in which
one, two or three C groups may be replaced by O, S, SO,
and/or by NH groups,
Q denotes H, Ar or Het,
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,

35
tetra- or pentasubstituted by A, OA and/or Hal,



(CH2)" CODA, Hal denotes F, d, Br or I, n denotes O, 1, 2, 3 or 4, 10 s
denotes 0 or 1, and pharmaceutically usable derivatives, salts, solvates,
t aut omer s ‘I,%n% oi somers thereof, including m xture Qe al l
ratios. 1 Oé@gi‘rr%ounds accordi ng to Claim1 sel ect edﬁj r%ﬁzﬁ‘ﬁe‘“’g‘?’é up

2- am nocar bonyl - 3, 6-di am i no- 5- cyano- 4-{23, 4- di met hoxyphenyl ) -

t hi eno[ 2, 3- b]pyr|d| ne ("Al"),

2-am nocar bonyl - 3. 6- di am no- 5- cyano- 4- (2, 4- di met hoxyphenyl)- 20

t hi eno[2 3-b] pyr i ne é?n ne@ghen t which Iiugs%bstlt%nthd or ono di- or trisub-

2- am nocar bonyl - 6 di &’ I-( Jhen yl')™-

t hi eno[ 2, 3- b] pyri d| ne §titAal by AZCeran@ma-rdj)onyl 3 6 d i am no-5-cyano-4- (2,
3- dlnethoxy phenyl )t hi eno[ 2, 3- b] yridine ( 25

2- ani nocar bony! - B€6- di aﬁmcﬁésawaﬁ@ydm(@ww%matu@ﬁmyaromatlc

phenyl )t hi eno[ 2, 3- b] py [

2- am ngcar bonyl - 3, 6-di é%‘lgrr]o 36\%\”)694-?2, 4 %??cr“lo}'ret%tg)rpys’ which may be

phenyl )t hi eno[ 2, 3- b] pymmﬁlona:h( oABisSubsiOted by A, (CH,),Ar' and/or

2- am nocar bonyl - 3, 6- di am no 5 cyano-4-(2, 3, 4-tri met hoxy-

phenyl ) t hi enof 2, 3- b] pyf%h '&/\6 "), 2-aminocar bonyl - 3, 6-d

i am no- 5-cyano- 4 o] henyl )t hi eno[ 2, 3-b] pyridine ("A8"), 35
2- am nocar bonyl - Ijl(ag di d%](tr’lt%b E:d]a%%()rﬂfp(:% hydr oxyphenyl ) -

t hi eno[ 2, 3-b] pyr hdi ne (&A8t@$)0, 1\, 2@PEY, 092202 PCT/ EP2006/ 001178 125 2-am
inocaragnyl 3,6-d |am|no 5-cyano- 4- (3 hyd roxy-4-trifluoro-

nmet hoxypheny| )thﬁeno[z dengfepWrordl.ne ("Aft" 2- am nocar bonyl - 3, 6-d
| nos 5+ cyano- dghg pwnseéyt.cﬂmmaxle éemt.begléafr@ee&b)ﬁéy &llRbives ] pyri dine
tA and stereoisomers thereof, including mixtures thereof in ali ratios.

15 13.  Compounds according to Claim 1 selected from the group

2-aminocarbonyi-3,6-diamino-5-cyano-4-(3,4-dimethoxyphenytl)-
thieno[2,3-blpyridine ("A1"),
2-aminocarbonyl-3.6-diamino-5-cyano-4-(2,4-dimethoxyphenyl)-
thieno[2,3-b]pyridine ("A2"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,5-dimethoxyphenyl)-
thieno[2,3-blpyridine ("A2a"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,3-dimethoxy-
phenyl)thieno[2,3-blpyridine ("A2b"},
2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methoxy-
phenyl)thieno[2,3-b]pyridine ("A3"),
2-aminocarbonyl-3.6-diamino-5-cyano-4-(2,4,5-trimethoxy-
phenylthieno[2,3-b]pyridine ("A5™),
30 2-aminocarbonyl-3,6-diamino-5-cyano-4-(2,3,4-trimethoxy-
phenyl)thieno[2,3-b]pyridine ("A8"),
2-aminocarbonyl-3 6-diamino-5-cyano-4-(3,4,5-trimethoxy-
phenyljthieno[2,3-b]pyridine ("A8"),
2-aminocarbonyl-3 6-diamino-5-cyano-4-(3-hydroxyphenyl)-
thieno[2,3-b]pyridine ("A8a"),

20

35



2- (N-nmet hyl am nocar bonyl ) - 3, 6- di am no- 5- cyano- 4- ( 3- hydr oxy-
4- met hoxyphenyl )t hi eno[ 2, 3-b]pyridine ("A8h"), 2-(N nethylam

i nocar bony am no- 5- cyano- 4- ( 3- hydr oxy- phenyl) r#ﬁﬁﬂl? pyri di
("A8i "), Wf’?\?gzgdtzhyl am nocar bonyl) 3, 6-di am no- 5- cyano- - é‘%ﬁ]ﬁd‘?gxy n
4-tri fI uor onet hoxyphenyl ) t hi eno[ 2, 3- b] pA26i di ne (" A8j " ~r

2- (N- et hyl am nocar bonyl ) - 3, 6- di am no- 5- cyano- 4- ( 3- hydroxy-
4- et hyl sul f ani | phenyl )t hi eno[ 2, 3-b] pyri di ne ("A8k"), 15

2- b | -3, -5- 3- hyd - di.- .
rre?hmogsgﬁ;nsrglt hi eno?%‘e}g?ng)?ﬁ Pnﬁfﬂ@ % /&5'10' 2 a%i,(%'gglgfoﬁ(gh / ”fg'joéo'di am
| No- 5- cyano- 4- ( 2mutReRyphehy Qﬂ‘ﬁé%[ﬂ Dl@lhquﬁ)?’ b] pyridine ("Mt), 20

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- di f1 uor onet hoxy- 3-
hydr oxyphenyl ) t hi eno?;ammbppghqndl -3 8- @ammﬁ CyapoaAi( by dravrmeshg: di am

no- 5- cyano- 4- ( 4- e 2,3-b ridine A80"
I2 am ng%:/ar bonyl( §U@§"ﬂ?f’gﬁﬁxﬂ¥‘% O@%ﬁ’o&ﬁy%fk%é?%\igcar bo]nSIy I2|5 ¢ .
pent yl oxy) - 4- et hoxyallmmle}wmmmicartﬁ:r@]m6Ld1anmd 5%3)10-4 (3-hydroxy-

2- am nocar bonyl - 3, 6-di am i no- 5- cyano- 4-[ 3- (4et hox;;car bonyl -

but oxy) - 4- net hoxﬂﬁﬁ@mxypmraﬂblp@ng%wmrmlm% "(BR7)

er? %Q%ﬁéﬁ;?ﬂ hi eno?éﬂghw?'%ﬁl%%grt(m&% é?’ &7,%?,93( 5 @taﬂé}Q (34 h%’roxy-

2- am nocar bonyl - ghen@ha@Enaee 3- né{[ABi'()5- car boxypent yl -
oxy) - 4859t hoxyphgnyl 22 hi e%g% 2 tgy%m ridi ng A7b
a

2-amn rbonylh 3, 6- ar{Ahingthya r@mwrbpr{s@ %Qedlaafwg:érqy@ﬁpff’c—(%sydrloxy—
4 760 Y WO 2006/ 092202
pr°5"é§>¥éoel 001178 SesAe b SR e R 2 F Sribine CAdy)

no- 5- cyano- 4- [ 3- PINCRIBARIRRANYI |) 36d|am|no5cyano4 ~(3-hydroxy-
4 met hoxyphenyl ]t hi eno[ 2, 3-b] pyri di ne (A7d

2- met hoxycar bony B-rBethyisuifaniehenytyhiaac2, 3-Blryridinet ASKS),
15 2-aminocarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4,5-di-
methoxyphenyt)thieno[2,3-b]pyridine ("A8I"),
2-aminocarbanyl-3,6-diamino-5-cyano-4-(2-bromo-5-hydroxy-
phenyl)thieno[2,3-b]pyridine ("ASmM"),
20 2-aminocarbonyl-3 6-diamino-5-cyano-4-(4-difluoromethoxy-3-
hydroxyphenyi}thieno[2,3-bjpyridine ("A8n"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methyl-3-hydroxy-
phenyl)thieno[2,3-b]pyridine ("ABo™"),
2-aminocarbony!-3,6-diamino-5-cyano-4-[3-(5ethoxycarbonyl-
C 25 pentyloxy)-4-methoxyphenvyl]thieno[2,3-b]pyridine ("A4"},
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(4ethoxycarbonyl-
butoxy)-4-methoxyphenyi]thieno[2,3-b]pyridine ("A7"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(4-carboxybutoxy)-4-
30 methoxyphenyllthieno[2,3-b]pyridine ("A7a"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(5-carboxypentyl-
oxy)-4-methoxyphenyiJthieno[2,3-b]pyridine ("A7b"),
2-aminocarbonyl-3 6-diamino-5-cyano-4-{3-(3ethoxycarbonyl-

35 propoxy)-4-methoxyphenyilthieno[2,3-b]pyridine ("A7¢"),



5 phenyl)thieno[ 2, 3-b] pyridine ("A8bis"), 2ethoxycarbonyl-3,6-d iam
no- 5- cyano-4- (3, 4-d i net hoxyphenyl)- thieno[2, 3-b] pyridine ("AT),

2- met hoxyc ; 6- di am no- 5- cyano- 4- (3- hyd roxy- 4-

2- met hoxycar bonyl - 3, 6- di am no- 5- cyano- 41263- hydr oxyphenyl ) -
thi eno[ 2, 3-b] pyridine ("Me"), C
2- met hoxycar bonyl - 3, 6- di am no- 5- cyano- 4- ( 3- hydr oxy- 4-

oL et howycar bonyl - 3. B eEAREYE3 B B Biotartdld 140 Baarypropoxy)-
sul fani | phenyl ) t BimetHoxyghéajthiedbies-blAsiline (&rdt) phar maceutical |y usabl e

derivatives, salts, solvates, tautonmers 20 and stereoisonmers thereof,

i ncl udi ng ni xtures tRenedexyearkenylr3frdiaminora-cyppgdetsAmetixyYpr epar at i on
of conpounds of f I ) ] «lainms 1-13 and pharmaceutically
usabl egderi vat i vég,gng@r]\[/%to s’? iﬁégﬁ'gé r(‘?)\aéub[%gers and stereoi soners thereof,

characterised in thaRetHoxibarbpni-8 6raianiveb-6fcyiahe-4-(G fdimethoxyphend) Rz 1-511
RSk N\ N Il 35 H NHz WO 2006/ 092202 PCT/ EP2006/ 001178 127 'in which Rl, R2
and R3 have the HigAPKHgkbInYadin® €89 Caim1, is reacted with

2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-
methoxyphenyl)thieno[2,3-b]pyridine ("A8d"},
10 2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxyphenyl)-
thieno[2,3-b]pyridine ("A8e"},
c 2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-
trifluoromethoxyphenylithieno[2,3-b]pyridine ("A8f"),
15 2-methoxycarbonyl-3,6-diamino-5-cyano-4-(3-hydroxy-4-methyl-
sulfanilphenyl)thieno[2,3-bjpyridine ("A8g"),

and pharmaceutically usable derivatives, salts, solvates, tautomers
20 and sterecisomers thereof, including mixtures thereof in all ratios.
14. Process for the preparation of compounds of the formula | according
to Claims 1-13 and pharmaceutically usable derivatives, solvates,

salts, tautomers and stereoisomers thereof, characterised in that

a) acompound of the formula Il

R1
!
R2
30 N
R3
=
N
N> =
T
35
S NH



5 a conmpound of the fornmula Il  Y-COCH2-Z Il 10 in which Y has the
nmeaning indicated in Caiml, and Z denotes C, Br, | or a free or
reactively i ly modi- C fied OH group, 15 or h) ne . or nore
radi cal (s) %%%%é&ggs and/or Y is (are) con- verted int oﬂé(;rr/léell}g{r)ﬁ/(% 178

radical (s) R, R2, R3 and/or Y, 20 by, fO¥r exanple, i) reducing a nltro
group to an am no group, 25 ii) hydrolysing an ester group to a carboxyl
group, iii) converti ng an amino group into an alkylated am ne by reductive
am nation, 30 iv) alk % Hg a hydr oxyl group, and/or a base or acid of the
formula I is convert o one of its salts. 35 15. Medi canents conpri sing
at | east one corrpouncﬂ@oh"—tdag m%ﬁmmdm@%&@gﬁ,ﬁ&gg@@anmmmzooa/ 001178 128
and/ or pharmaceutically usable derivatives, salts, solvates, tautomers and
stereoi soners thereof, including mxtures thereof inall ratios, and

opti onaIIy exci pi.ent.s r adjuvants. 5 16. Use of conpounds of the

formul g 1 and phé? %é‘%ﬁj%{gl | y usable derivatives, salts, solvates,
tautomers and st ey @stheoumRd &f tHeefosdlila 1ill ncl udi ng m xtures thereof in all
ratios, for the preparatlon of a nedi- canent for the treatnment and/or
prophyIaX|s of diseases in which the 10 inhibition, regulation and/or

nodul ati on of HSP90 pl ays a rOlY?COl(Z,H _Lfe accomdi ng to Caim1l6 of conpounds
of the fornula | and phar- 2

10 in which Y has the meaning indicated in Ciaim 1, and
z denotes Cl, Br, | or a free or reactively functionally modi-
C fied OH group,
15 or
b) in that one or more radicai(s) R', R? R®and/or Y is (are) con-

verted into one or more radical(s) R' R? R*and/or Y,

20
by, for example,
) reducing a nitro group to an amino group,
C 25 i) hydrolysing an ester group to a carboxyl group,
iii) converting an amino group into an alkylated amine by
reductive amination,
30 V) alkylating a hydroxyl group,

and/or a base or acid of the formula | is converted into one of its

salts.

35 15. Medicaments comprising at least one compound of the formula |



maceuti cal ly usabl e derivatives, salts, solvates, tautoners and 15
stereoi soners thereof, including mxtures thereof in all ratios, for the

prepar ati o, Plpodod¥Bgh canent for the treatnment or preventgqhie®hosdotRuUr
di seases, viral diseases, for imune suppression in trans- plants,

i nfl ammat i on-i nduced di seases, cystic f1¥rosis, diseases 20 associated with
angi ogenesi s, infectious di seases, autoi mune diseases, ischaem a,
fi brogenetic diseases, for the pronotion of nerve regeneration, for

nhi bi ting the GLawid) arSARCEHcal UiBHle GEaRvBUCANTRM IR BaliBmeres. C 25

for the protection of "nornma agai nst toxicity caused by chenp-

t herapy, for theahded¢reeigonwdrsdhseasdacludinginoduresdbersetin all catesn f ol di ng or
aggregation is a 8” ncj Bal causal factor. 30 18. Use according to Claim17,
where the turmour 28AQplioRaPXCIPieRtaNd/9F @giY@Ntsy xosar comm, | i posar comm,
chondr osar cona, osteogenic sarcoma, chordoma, angi osarcons,

endot hgl i osarcoma, | ynphangi o 35 sarcoma, |ynphangi oendot hel i osar cons,

synovi ona, mdéot hskei afrmmpdawidsgdfehe domoula | laeidosaromteuticalhasabi®sar com,

col on carci nonma, ancreati%gcanc r, breast cancer, ovarian, canger, prostate

cancer, WO 2006/ G‘QB%{Q’GISC?? %ﬁy@mq@g giRAROperS thek el noma, basal
cel | carcinom, m@@gmkﬂz‘?@@ther%{ihﬁi%ﬂb&' Pife pRPRARSRMNSF & hidisl-

carcinoma, papillary rcinoma, paplllary adenocarci nonas,
cyst adenocar ci nogasien forehadraatmest ead/or pooghyldnie ot Hisgaseés ircahzhrtban, renal

cell camrci nona, hepat.onm, il e duct car.cjnons, L ocar ci nona, sen nong,
enbryoﬂioc carci - 'fﬁﬁWﬁPf‘m@l aé'of‘t?rﬂ:ﬁﬁ?r, m@@Plﬁ“@QP“éﬁﬁ%@d’ quygﬁ Tcﬁ%rl ar tunour,

| ung carci- noma, small-cell lung carcinoma, bladder carcinom, epithelial
(éci - noma, glioma, astrocytonma, medul | obl astoma, crani opharyngi oma,
17. Use according to Claim 16 of compounds of the formula | and phar-

maceutically usable derivatives, salts, solvates, tautomers and

15 stereoisomers thereof, including mixtures thereof in all ratios, for the
preparation of a medicament for the treatment or prevention of
tumour diseases, viral diseases, for immune suppression in trans-
plants, inflammation-induced diseases, cystic fibrosis, diseases
associated with angiogenesis, infectious diseases, autoimmune

20 diseases, ischaemia, fibrogenetic diseases,
for the promotion of nerve regeneration,
for inhibiting the growth of cancer, tumour cells and tumour metasta-
ses,

C 25 for the protection of normal cells against toxicity caused by chemo-

therapy,
for the treatment of diseases in which incorrect protein folding or
aggregation is a principal causal factor.

30

18. WUse according to Claim 17, where the tumour diseases are fibro-

sarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic
sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangio-
sarcoma, lymphangioendotheliosarcoma, synovioma, mesothelioma,

35 Ewing’s tumour, leiosarcoma, rhabdomyosarcoma, colon carcinoma,

pancreatic cancer, breast cancer, ovarian cancer, prostate cancer,



10 ependynona, pineal oma, haemangi obl ast oma, acoustic neurona,
ol i godendr ogl i oma, neni ngi oma, nel anoma, neurobl astoma, retino- bl ast oy,

| eukaem a, b?ﬁ&!?@&?tyz mul ti pl e nyel ona, Wl denstromni s eni a and
N | sease mﬁﬂ%&fa}bbh%

heavy chain 15 19. Use according to Claim17, ere the viral

pat hogen of the viral dis- eases is sellééted fromthe group consisting of
hepatitis type A hepa- titis type B, hepatitis type C influenza,

varicel l'a, adenovirus, herpes 20 sinplex type | (HSV-1), herpes sinplex type

1 (HSV-11), cat %WB&Q%@%F?W&%{'S&&I cEﬁ'&QP’durﬁdfﬁa é&’é@c’)darr&ﬁ maESpi ratory

syncytial virus "o , i rus nega ovi'rus,
equi novi rus, ar bwlngmarCImmnaayehsamou%mbamnomas;:apﬂlarp&ammum,a measl es
Vi rus, rubel la vi rﬁﬁ%{fol i 0o virus, hurman i mmunadefi ci enc virus type |

(HV-1) and L. 289 JeneGALIRIT s HSAdENAFArGI)RmaR beng (ANOW 20, Use

according to C a g\A}ﬁ pcrﬂ‘g]lfl P?'?

r heumagoi d arthr#e'?acé%mst BHCH%HIS%e scC %?%E?wag%gm Srgezg[aégr'h%, 30 | upus
eryt hemat osus, pbite dast csaralndmmﬁ‘hannmmmnﬁmﬂmldosmaembr?dmcldaemaccordi ng
to daim17, where t he g seases associated with eneEH s are diabetic

retinopathy, haeh@mg: 'S tM@YReAaTYieal Gances, tﬁﬁHClﬁﬁ oW MN9feiEsi s. WO
2006/ 092202 PCT] 2008 08y 3o b5aB060L I Eellidarabier e  he

fibrogenetic diseases are orma, polynyosi syst upus
cirrhosi s of thenbmeaegliokal astdocy&mnaamemmloblat;ma i dramilophapimgidma, and
pul monapy fibrosis m 17, where the diseases in

23. Use accordin
whi ch i hcorrect eB‘?fomﬁm\aoP@Pﬁ ag., gb@ﬁtqr@aaa‘ﬁ’rqSHEFﬁé’lro'@éusal factor
ar SI ig;rgﬁlt g corrprtlttil ng g(%gl eas?ngllﬁ@séﬁ’zﬁ%orﬁ% ﬁ%t he %@%ﬁ@h@%gﬁ%/ gr 1024
ar maceut i cal | yblastdrha, ldekasraia, Wesphaaht swultidd watedemat Wdldemstedm's
macroglobulinaemia and heavy chain disease.
15
19. Use according to Claim 17, where the viral pathogen of the viral dis-
eases is selected from the group consisting of hepatitis type A, hepa-
titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
20 simplex type | (HSV-l), herpes simplex type 1l (HSV-il), cattle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, equinovirus, arbovirus,
huntavirus, Coxsackie virus, mumps virus, measles virus, rubeila
virus, polio virus, human immunodeficiency virus type | (HIV-I} and

C = human immunodeficiency virus type I} (HIV-11).

20. Use according to Claim 17, where the inflammation-induced diseases
are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,

30 lupus erythematosus, psoriasis and inflammatory bowel disease.

21. Use according to Claim 17, where the diseases associated with
angiogenesis are diabetic retinopathy, haemangiomas, endometriosis

35 and tumour angiogenesis.



and stereoi soners thereof, including mxtures thereof in all ratios, and at
| east one further nedi canent active ingredient. 15 25. Set (kit) consisting

of separate packs of (a) an effective amount of a conpound of the fornula I
and/ or ph¥PA¥E?Ral |y usabl e derivatives, salts, sol V&T&F204640 GRers and
stereoi sonmers thereof, including mxtures thereof in all ratios, 20 and (b)

an effective anount of a further nedicanent active ingredi- ent. 25 30 35

22. Use according to Claim 17, where the fibrogenetic diseases are
sclerorma, polymyositis, systemic lupus, cirrhosis of the liver, keloid

formation, interstitial nephritis and pulmonary fibrosis.

23. Use according to Claim 17, where the diseases in which incorrect
protein folding or aggregation is a principal causal factor are scrapie,

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

10 24. Medicaments comprising at least one compound of the formula |

and/or pharmaceutically usable derivatives, salts, solvates, tautomers
c' and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

15

25. Set (kit) consisting of separate packs of

(a) an effective amount of a compound of the formula | and/or
pharmaceutically usable derivatives, salts, solvates, tautomers and
stereocisomers thereof, inciuding mixtures thereof in all ratios,

20
and
(b) an effective amount of a further medicament active ingredi-

ent.

C

30

35



