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WD 2006/ 125531 PCT/ EP2006/ 004426 Thi enopyri di nes

wc?ﬁ)% ND OF THE I NVENTION 5 The i nventi on was

ed
h&~obj ect of finding novel conpounds havﬁﬁ&"wxmww¢n6
val uabl e properties, in particular those which can be
used for the prepara- tion of nedicanents. 10 The
present invention relates to conpounds in which the

inhibition, regula- ti .and/ or, podul ati on of HSP90
plays a role, furthermoltePgP¥HdMAeuti- cal

conposi tions which conprise these conpounds, and to
the use of the conpounds for the treatnent of
d%@BQHNWEhTHBH’HUENTAQN a role. 15 The correct
fol ding and conformation of proteins in cells is

d t ,
E B85 s O3 BRLb RSB RBIRT BT 0 e B having
svamhgfe SropReticte g paalcluRA thdARRICANEH 15E @sémrthérﬁrepara-
for the regulation of many central functions of

c&pPn ©f maghigamasntst or exanpl e, cell 20 proliferation and
apoptosis (Jolly and Morinoto, 2000; Smth et al.,
1998; Smith, 2001). Heat shock proteins tHSPs) 1 The

Cé*hb?preéer& Ih\l(@ﬁtldﬁl rﬁemi td corapbeand@in whickShe ishibiioAsregula-
exanpl e, heat, %) poxi a, oxidative stress, or

t Bszn @ng{gsdeadidation gf; E||$ Plawy § s Srthesporg te shafmaaceuti-
Wbél"bd%%d) ALK & hegé n‘ageﬁnéf@c% ﬁL%D &of the
shoc S) .

known er the term™ heat proteins
Tbemaoundafmrdhednfea&lﬁ@st pf diteates inhehicklHSReAplas a role.
damage initiated by such 30 stress factors,
accel erates the restoration of the physiological state

amfle okt foidihg a"f‘ldsdorn?&%‘iétﬂneé@&h aa'?ﬁé‘FrPcé?fs it RRsGRI by

Besi des this ofiginally discovered protective
nestenilashareioresany is ¢ites! &gahm@gu}aﬂnm nhthesequilyjum

t.ant chaperone fu Vi
bl o BRI P EREREL ARG at60, GRShePReR Ve ifadRant for
HBRsregaRgionnsirivahy sémm?fufﬁétmsccﬁmémgl Qitth ad Fdsexample, cell
various HSPs regul ate
proliferation and apoptosus (Jo[ly and Morimoto, 2000; Smith et al., 1998;

Smith, 2001).
Heat shock proteins (HSPs)

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

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

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

under normal stress-free conditions. Thus, various HSPs regulate, for
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degradation of a nunmber of bidlogically inportant
proteins of cells. HSPs forma gene famly with
i ndi vi dual gene products whose cellular 5 expression,
function and | callsatlon differs in different cells.

TIREARENS P Tesh felengs Bitiaceliyipb ipcafisation @mféftfrﬁwpn;pr.r@gu—

%téé%%?’cﬁatﬁ@%f?f E@%ﬁ) DPBI d&ﬁ@%mﬂ Fot@ﬁ's% cells.
?mﬁ e B gE R %ﬂﬁ% i ofh8 f&’?"}‘ﬂ'n“fi%' T‘Osgrﬁ%? s

alexprebSR), furldtendaubloeri@ionfiffetshiardaeent ¥BIsCThe naming
engages i.n the mechani sm of the chaperone dependent

P Bt TBLE ar'ntefoHSPrz‘?’CHs}fD?fcfﬁ%ﬁ 1968el s

I'n aggregati pr ot i n genera 15
tive progression in the case of Al zheiner's disease,
piSionme Husweastiseases dertidsegtaminsosgotp@ban fbladoay fseetreview,

Pt S hyel gk, RA3E Smah ebabosedhe Threvelopmertor
i ﬂ#‘é?ébi%‘étv{/r)/clﬁ %agagégtme%bewl% He RP¥BERIREAEF ndent

functi on. s-are al so ascri be great | nportance
i nmtanrof@idnc@ sealddberefbker e aseful irf @xcremqsl &por example, incor-

d h
R ETRlBE TN (e BoE Gy e Do e indnanera-
( e bt r@&s@h in O8R5 e SPALAYINGdr'Plliseade %rib?ﬂﬁseases or

Kawani s et al., 1999; Janeel et al., 1992; Hoang et
aHuntIQQM s synsiserme. Ecostect pradein)foldimg nrw Flae reswiin loss of

TR BT TR oo P BRSREH, o

si gna ways i n cer
pladekd otcdetdsr agd pansielfogicdhflrctiohi ng activity target
HSP90 has led to the concept that inhibition of the

f HISPs34ret 4196 a@tritdRPGRearanbdrthecs PNginid & diseddes. There are,
treatment of tunour diseases. An HSP90 inhibitor, 17-

afqry@amnie- indicatings kst jor PuBeERIAR of qertAMESPs correlates with

the stage of progression of tumours (Martin et al. 2000 Conroy et al.,
1996 Kawanishi et al., 1999; Jameel et al., 1992; Hoang et al., 2000;
Lebeau et al., 1991).

The fact that HSPQ0 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 o the concept that inhibition of the func-
tion of HSPS0 would be sensible in the treatment of tumour diseases.

An HSPSO0 inhibitor, 17- allylamino-17-demethoxygeldanamycin (17AAG),

a derivative of geldanamycin, is currently undergoing clinical trials.

HSPoO0

HSPY0 represents approximately 1-2% of the total cellular protein mass. It
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a derivative of geldananycin, is currently undergoing

~clinical trials. 35 HSP90 HSP90 represents
Wplesd3asaiat el y 1- 2% of the total cellul ar protmEiMErFRSBI04426

It WO 2006/ 125531 PCT/ EP2006/904426 -3 is usually in

the formof a dinmer in the cell and is associated with

a nultipli- city of proteins, so-called co-chaperones

(see, for exanple, Pratt, 1997). HSP90 is essenti al

f oF ustsiyvinttbe ifcbr‘yn of aclghksin(tewsy aetd ialasso@Btl) widhd multipli-
key ro N the response to cellular_s

D ot Brclei ¥y a0l e opr it Boiace s caaring Bt T867)

f plSbowishasshasnionek fnltaqﬁy BY cat @/ro%g etta, eéamfaﬁ@ pB¥s a

for exanple, heat shock, in order t6 restore the
o.keg relelin g csmpnse to sepvlevstiess by grtemt:oo iwithf mehg proteins

PSRk ETokihdhadbeed Biinied BE RS HeR puqh as, for

agaamgle, hEQt bheclefih efdsr t@fregf@t@th@aﬁglnsr@wwak Yo prevent
t hrough correction of incorrect protein folding

c adgeuaigntal éhergtedeiner SpRit elealf, 3996)and Li ndqw st

13880 o BB ASHID0: Rk B Riles g

t d@éﬁ@cﬁtswﬂrﬂmtatlﬁnéﬁCpmémablyltﬁrddgﬁ crEBibA TRt dirakh Protem
ticulum role in the cell bal ance

PP e Ly aBimyieyon GRUMeEIoEs NS Lisdduit, 2RD)
T HH&QQD Of SWBHI LS hGL LGBEulERY, Qﬁﬁgbﬁlaﬁée Jﬁt?ec’rgpr‘é%rblo&'éal

divided into three groups: rec ste
hoomaitiess, HePAThiogethertwithoiss hemloidga@ea tigé endeg&msmaetc

B RSBy P88 thece usbiaite ot areaiind TS stapilty

t Betheaddhfolnitich §H@ Wthrifd of @él%’ﬂ%r arfit Rd: %B}l—oteﬁ%‘? heke can
these proteins takes on a key role in the regulation

be siidedintgitiree gindpwirecepliors tir qmr@mbbere\somﬁs &&rfThr of

S IO oA 308 ARG o

I rotion of (htickepratinal such’l9§9fbr eidiiBre, nfutattll p5® or the cata-
endopl asmatic reticul um gon et al., 1999) and

o SHbRAPS falomRERSH f DERAnAPR 0! fasa Rroees fakasiomp key
299&9% tHd re'g%iﬁ%ﬁ st,b%g{l@él armgﬂgéﬁ‘%n P&%SQ@@O dells.
ac e

have a sim’lar no ron penlngontelr
| dbalpreserved HSP0 family in humans consists of four genes, cytosolic

HSP90a, the inducible HSP90R isoform (Hickey et al., 1989), GRP94 in
the endoplasmatic reticulum (Argon et al., 1999) and HSP75/TRAP1 in the
mitochondrial matrix (Felts et al., 2000). It is assumed that all members of
the family have a similar mode of action, buf, depending on their localisa-
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).

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

ber of client proteins and regulatory proteins (Smith, 2001 ). Although pre-
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tion in the cell, bind to different client proteins.
For exanple, ERBB2 is a 30 specific client protein of

WOERPOIS6Ar gon et al ., 1999), while the type 1 POTHERIMA6AI04426

of tunmour necrosis factor (TMFR1) or the

retinobl astoma protein (Rb) have been found to be
clients of TRAP1 (Song et al., 1995; Chen et al.,

1996). 35 HSP90 is involved in a nunber of conplex

i nisernclecoles deitails faveanagieyah enmarifiet, blockemigalebeensents

d | at ot ei th, 2 Al th h
o e st RishiBeauhas Duay seR apokirtl injecat dars
dghad hfcrBaYiBg N BearfibiBeS Bebiphk Hbffls d?*tl%’ BRAHEBhe function
experinments ~and investigations wth the aid of X-ray

c oy 6id 900 giragromown et eb,e‘nQQTy é?de@bmha\tel i he9Badicagrdingly,

¢ ERE T B AT ERB G Herb Bl dre T Sondntiors BB PRy stal
etjoay), ,W|t119c%")erlséﬂ§ﬁ'b@in@9||erorﬁariﬂ$ﬁ9NTP gabeySIs The bmdlng of

ATP- dependent nol ecul ar _chaperone (Prodronou et al

160 teswits in Hieniormation of aderaidali diper streturarin Atrch the two
r 5Bl Bpmle DR AR Gbse PR che ot apc ptoca

t waitciNirt g1enedrdbrrdgtion (RrodmsrBol Bhd Rd05€000nt act with
one another and act as a 10 switch in the

conformati on (Prodronmou and Pearl, 2000). Known HSP90

|ng]|0&&"; WSS’QW%I{!EHBF cl ass of HSP90 inhibitors to be

di scover ed were benzoqui none 15 ansamycins wth the
conpounds herbinycin A and gel dananycin. Oigi- nally,
t hae fiesteniasonf HSPBBenh@itO@ri@rhe piseparepaverg benzoquinone

PR SRS g e A Glo BRT AT & Ao, bR BB 'SP
( h’Qﬂly’iftiae edverbion &Qﬁéhal%&ahﬂbﬁénot@péw A@bidts tumarunad
activit % was denonstrated in vitro (Schulte et al

1be8) inghgedpywirgesprmatiemuithibeyrSrc(@serenewas detected
1$rﬁ§)them eh'a%?gl p{@g@pl tation and investigations on

i ceés then showed

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

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

Immune precipitation and investigations on affinity matrices then showed
that the principal mechanism of action of geldanamycin involves binding to
HSPA0 (Whitesell et al., 1994; Schulie and Neckers, 1998). in addition,
X-ray crystallographic studies have shown that geldanamycin competes for
the ATP binding site and inhibits the intrinsic ATPase activity of HSPS0
(Prodromou et al., 1997; Panaretou et al., 1998). This prevents the forma-
tion of the multimeric HSP90 complex, with its property of functioning as
chaperone for client proteins. As a consequence, client proteins are
degraded via the ubiguitin-proteasome pathway.

The geldanamycin derivative 17- allylamino-17-demethoxygeldanamycin
(17AAG) showed an unchanged property in the inhibition of HSP90, the

degradation of client proteins and antitumoural activity in cell cultures and
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25 that the principal nmechani smof action of

el dananyci n i nvol ves binding to HSP90 (Whitesell et
welp00s 1355k

PO06/13%8YU; Schul te and Neckers, 1998). |n addRGT/BRR006/004426
X-ray crystall ographic studi-es-have shown t hat

gel danamyci n conpetes for the ATP binding site and
inhibits the intrinsic ATPase activity of HSP90
(Prodronou et al., 1997; Panaretou et al., 1998). This
prevenedraftiemasy meodsds (Seivlisretiale! 908 tKetland etiabPtap9), but

c I re UM [ r clLonin

BT e RSty WFLb a8 Ry B page etal
cl1iodimy. 1 pASRIsnsuresrdly Lheigrgelag phiase IMeclinical trials.

ubi qui tin-proteasone pathway. The gel dananmycin
dRdaietoly @ dcroaldii abrnicl ikal@aBihamies daspmeitie 35
(17AAG showed an unchanged property in the inhibition
ofv-$SrT viHaeRagdad uaest inahgndnt ghieantynsr oft fiiraklaaisd(Kwon

[ Vi ' [ I d
2608) 178852005} ebaishe) SAdokor S HHES aTo et bl
neiiplas plodeingl dsea ebnedquehRB&f HEPd@NthilstioRl ScHdR9%t albut
had significantly lower liver cytotoxicity than

geP88h erygipdggraphistiudiesdwre shoxxchat redieicehiiveyvise
uﬁgﬁfs%'tﬁg hﬂt@ﬁﬁnél/c{dm&h'o@'ﬁ@ﬂ’gé Lh&lisnibRs FRALGIGRL . 2
macrocyclirc antibiotic, |I1Tkew se exhibited revision of
t Ad PaseSrativip(Rue HaarRas938)duced mal i gnant phenot ype of
fibroblasts (Kwon et all 1992; Zhao et at, 1995).
Radi ci col degrades a | arge nunber of signal proteins
as a conseguence of HSP90 inhibition (Schulte et al.

1608piotigs PhINREYUMANNG Girg s ds knownekinddodne ﬁﬁ\ﬁnbmaig
P L N T B

ablovebiogir(, Biedseto tab:carti&%tbrmﬁm ghUQifiHﬁ%P%@ﬁFi)Idgjeo gdiffer—
coujmari ne v, AS | S nown,, Ind to the I N4l Nng
15" %ffee'nd#éﬁéﬁ(@ thapdes ReRErUHNTIeaFRREeNs ANIdEeKiGo,
TRRIGPLABID 16e N-RIPMRR @RLLf HSOES (M8rd N6t a), 2000b).

f HSP9O, |_é_ to a o,|f2

carboxy-termnal end o fer-"ent

7 TE Aol HS000 b0 G BERAH BARE 1 PASEUENST P Acigs
( Mamber ef HIP90-26per)ent 2@ riEh protaimskiMaron ebfil. HEREER )by

. hovobi ocin results in degradation of ,a | arge

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
al., 2001).

HSP90 as therapeutic target

Due to the participation of HSP20 in the regulation of a large number of
signalling pathways which have crucial importance in the phenotype of a
tumour, and the discovery that certain natural products exert their biologi-
cal effect through inhibition of the activity of HSP90, HSPS0 is currently
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nunber of HSP90-dependent signal proteins (Marcu et
00a). The degradation of signal proteins, for

a
WOe%ngSés IERBB2, was denon- strated using PUS3, PATT/HRRAB(PO4426

i nhibitor derived from purings. PU3 causes 25 cell
cycle arrest and differentiation in breast cancer cell
lines (Chiosis et al., 2001). HSP90 as therapeutic

tgr et %‘ﬁi Due to the participation of HSP90 in the
r SGUNGHIEPEH ¥t aqovat igEasiuRbEIe develenrgnal of afpavHifeyapeutic

WahLER: (N al4 ortance in the phenotype of a
ang%ﬁ%l 19989

turmur di scovery that certain natural

P BT PPl S5eBBb SHES A Wi

C inciuetes) the%lﬁ@[@ﬁ/o’fiﬁéﬁﬂndﬁ@ bERTPQ6/tRO 4436 blndﬁ1d3§ité1§t the
Slted as a novel target for the devel opnent of
t

nisUnina €nd s e 9r0t9@eﬁiﬂd thecressltantdnhiftion qugg)mtrmrw@
1
e o e

R:_St&timgs of alATIF@Qt?o Plaharef@ﬁ’ dhiahdil QIEQB)S Ihrtf&blﬂbn ltdfi@hci ATPase
term t he protein and the resultan
i ﬂﬂf‘%ﬂytqqiﬁ'ggg PRRYSIER. SHSCRItMaER COxehaRArPYED ANGHEmEYIrS
|
(ﬁ\%ﬂ‘orrﬁ@floﬁb@ﬁ'ﬁ s Pot ﬂ@fé?ﬁ@&'nEFex Suh éc‘)hlt%qfsi% Eﬁp}gﬂo‘ﬂ%ns to

et al 1997; Panaretou et al t1on
t h@dmpmradﬂitqulayh@ﬁblq@ﬁ%pmt@mns pahm/ayecgem farent

BRI AR R 4 N ) )

Wuﬁ%&%éﬂ@%ﬁﬂlﬂSPQO |Nh|§|téﬂ%ere§9!télhﬂ éél@cﬂﬂfeo&@g"é@ﬁﬁ’on of
pat hway (see, for exanple, Neckers et al.

K pasiant grotgins, havemiun ntaligipesiancefior pmmaﬁe&emmas

ot SO T 8RR o Bt Pale oS PSR
foas @waxfmeqmﬁlymbg@atecbml turoued (e, #6i @mmplegHbatdinst al.,

o) ,Ge cell cycle and apoptosis. These proces- ses are
ently deregulated in tunours (see, for exanple,

HRS Letaktfe Btionale 490thk: development of an inhibitor of HSP90 is that
a strong tumour-therapeutic action can be achieved by simultaneous
degradation of a plurality of proteins which are associated with the trans-

formed phenotype.

In detail, the present invention relates to compounds which inhibit, regulate
and/or modulate HSP90, to compositions which comprise these com-
pounds, and fo 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
(Bijimakers, 2000 and Yorgin, 2000); inflammation-induced diseases
(Bucci, 2000), such as rheumatoid arthritis, asthma, multiple sclerosis, type
1 diabetes, lupus erythematosus, psoriasis and inflammatory bowel
disease; cystic fibrosis (Fuller, 2000); diseases associated with angio-

genesis (Hur, 2002 and Kurebayashi, 2001 ), such as, for example,
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20 An attractive rationale for the devel opment of an
i nhibitor of HSP90 is that a strong

WQ G553 ther apeuti ¢ action can be achi eved by PCT/EP2006/004426

simul taneous degradation of-7a plurality of proteins
whi ch are associated with the trans- formed phenotype.
25 In detail, the present invention relates to
compounds which inhibit, regulate and/or nodul ate

Habelicretinenalbyi haesrangipme. @@Weg@siw?é;mwr angio-
PRI, kGRS L oy RSB ELERE Lgyd rtn

ﬂbﬁ aansreaegghc(e@ltiodi (Reagggg ab U0 @2/09696; Bgeamrbeal.,

titl n, ;L mmune suppression in
t ?@ﬁs‘?@/ﬁ&%?): ‘%’%ﬁ?ﬁ%@ﬂ@u&é@@; ahwmggﬁc Rise2g68) such as, for
b ol SRl R P
1keloabitresatioh iptersiigl nephEti®and pubsona@sisosis dStrehiow,

i nf bowel 35 disease; cystic fibrosis
(M@&%O); di seases associ ated wi th angi o-

e Sl BN o sy

dingbstior ferdhe moptectign of nermaalgicdisssgainst dorieity casses and

t ynour ..angi o- nesis; i.nfectious .di seases; ,autoi e
o SRR Ip L A Re UspdRTTaAS S YT 10 sy BHRIEIT 1o Ing
(Rog bitich i BiaPEHG t Gt i
0y S9gSBhtion fo o PRNERADERRE! 2Rg)) suen 8L f lexaripiff3oraple
di-seusieidt-Jakeoh disgasep Hundrgig'seor Azheinoerra(Sittler, Hum. Mol.

pal 0Sht e . Sl T [ he,bLi
bR T 1 DT Tl B B Pl NBR et S p ey
f 199HMi(ISsfeebt aky, J. BDI0Zhead 2276, AAE0, poen).iwm al 52779
relates to the use of the conpounds according to the

18e3GHRERRUINS PPN dsy JRLEG 8e Breraelivalhe BPalnent of
agPRe lsg&a %glalr%ﬁ Y of ﬂgmﬁjﬂ?dlﬁ)%ﬂ’d@%?sés? shBfas
use in di seases re incorrect protein folding' or
atygneyyatiseasdss wiepe theccaradercas ssud mctunies sssaicoas off carc-

exanBI e,%cicr%pi e Creut zf el dt -Jafl@b di sease
HIRTPREEACE TG 1S H@UREOnS 1S8R TRFOSaLEr  ANBlyXOg8Teoma,
Gestrbarcorh, cHetifos2@08/ka, Psfictehic $drcaia, cRoRmANangio-
Acad. Sci,., 92, 2944, ] ‘. _
sarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangioendothelio-
sarcoma, synovioma, mesothelioma, Ewing’s fumour, leiosarcoma,
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer,
ovarian cancer, prostate cancer, squamous cell carcinoma, basal cell car-
cinoma, adenocarcinoma, sytingocarcinoma, sebaceous gland carcinoma,
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinomas,
bone marrow carcinoma, bronchogenic carcinoma, renal cell carcinoma,
hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, embryonic
carcinoma, Wilm's tumour, cervical cancer, testicular tumour, lung carci-
noma, small-cell lung carcinoma, bladder carcinoma, epithelial carcinoma,
glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma,
pinealoma, haemangioblastoma, acoustic neuroma, oligodendroglioma,

meningioma, melanoma, neuroblastoma, retinoblastoma, leukaemia, lym-
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1995; Wnkl hofer et al., J. Biol. Chem, 276, 45160,
2001). WD 01/72779 describes purine conpounds and the

wazestisesieof for the treatnent of GRP94 (honmlcagriresmrooddze

par al ogue of HSP90)-induced_qg§eases, such as tunour
di seases, where the cancerous tissue includes a
sarcoma or carci- 20 noma selected fromthe group
consi sting of fibrosarcoma, nyxosarcoma, |iposarcong,
¢ bbodt0 saulgplaBnysisires Yeadenstad B Maac sl dimenid @ha -heavy
sarcomn, endot hel i osarcoma, |ynphangi osarcong,
I?ﬁﬁ%‘ @@%%hdothello- sarcomm, Ssynovi ona,
R Hin E%H@s ﬁ] MBI&H[& nh@&&%@f%ﬂ% 43, 6 June 2004
ab onyosarcong, on carcl nona, reati ¢ can

bdeasmba:ﬂtmmeuttocmaf dlagnoaltcampilqatloa$ af E{S(Fwﬁb@trttvatlon inter
nonma, basal cell car- cinomm,

zgﬁ%ag%ﬁﬁef%ﬁﬁ%%@&@'ﬁa%%%% therrentisb Bacedasygieanand of

CRARIIG\RIRylar RRIdskar y carcinoma, papillary
adenocar ci nomas, cystadenocarci nonmas, 30 bone marrow

carci nong, bronchogenlc carci nong, renal cel
hil e duct, .c

CRbR RO ET B oraimetrdayy R FEeC G bl regulate

Vahalcs rbotPate. HSPQU't@Hergﬁn@é Gbsirhife tdndUARBink BFEHE present
lung carci- nomm, snall-cell lung carcinoma, bladde

ciwenhoma, epithelial carcinoma, glioma, astrocytona,
medul | obl ast oma, crani opharyngi oma, ependynonma, 35
pi neal ona, haemangi obl ast oma, acoustic neurons,

oltirgedes fodht QRE therGoinh el reiesf tﬁ@ﬁ@lﬁﬂﬂﬁ I and salts thereof
neur obl ast oma, retinobl astomr, | eukaem a

208¢s Yorsuaits PhrpDeePiooisabeopegigmyhte bﬁmgtw@i tlerated.
d h
h A ek ey o TGP T ARk AT L08R, 2 Vol e ar

Medi ci ne, Vol . 10 No. 6 June 2004, descri be
peuti c an | i cations  of

t a P90

o b fgsst in iR PeeapewelaRS th ESmpaHnHe Al T ormuia 1 as
diRemeRteRb atnﬂ?or“fﬁ%rcﬁhéﬁ?%\é%ln?;;)‘écﬁtgﬂ‘ﬂs"%ﬂ(ﬂhéftreatment
cardi ovascul ar di seases.

and/or prophylaxis of the said diseases and to the use of compounds of

the formula | for the preparation of a pharmaceutical for the treatment

]

and/or prophylaxis of the said diseases and also to a process for the treat-

ment of the said diseases which comprises the administration of one or

more compounds of the formula | to a patient in need of such an admini-

stration.

The host or patient may belong to any mammal species, for example a
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

freatment of a human disease.
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The identification of small conpounds which
specifically inhibit, regulate 10 and/or nodul ate
323581 t herefore desirabl e and an ai m of t RCHEREOAHI04426
invention. It has been found ghat the conpounds of the
formula | and salts thereof 15 have very val uabl e
phar macol ogi cal properties while being well tolerated.
In particular, they exhibit HSP90-i nhi biting
pFEPER ABSL The present invention therefore relates to
conmpounds of the fornmula I as 20 nedi canents and/ or
nmedi canent active ingredients in the treatnent and/or

piGthby baidsthiobhehe deisivlissfasisscAbed be HroOshibtors in
c nBounds of the formula | for the preparation of a
Y

e300 A It WEO 2008(FH5E2. and/ or  pr ophyl axi s

oyt ATERSSN S 8 AR SESTg L e
atiOriG/68 469 desaibeandSPR026hibhibe witpewndsn®br bhumarine

formula Ito a patient in need of such an adm ni -
sPPHY?H: The host or patient may belong to any mammal

Spes (5?3’7?4{ ?’4’3 BE Y Gt Ig%@’gﬁfihﬂﬂtﬁﬂg}%%%@ﬁoi derivatives.
particularly humans; rodents, 1nc Ing m ce, PALS “and
h eSS -Brhibitidap pyrezoleod sreativeo whichdagss ubstitited élycan aromatic

Ani mal, .mod f. interest f ' t al
RS B D6s anaf b esitom e nensn WREGLATREPsr g and
t peatagpalosd7e® Ryman di sease. 35 WO 2006/ 125531

PCT/ EP2006/ 004426 -9- PRI OR ART Ot her pyridothi ophene
dEYO\/ PRI AR dgssiibeh dt-adisniinpagoles @stiSBO8 inmbitws.

50.,. ' ; /. Al
B URR R RO i B SRR BT ot At R me
VR QU B3A®E descri bes HSP90 i nhibition with counari ne

or a coumarine derivative. WD 03/041643 A2 di scl oses
HSP90- i nhi biti ng zearal anol derivatives.

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

carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma,



10

15

20

25

30

35

10 HSP90-i nhi biting pyrazol e derivatives which are
substituted by an aromatic radical in the 3- or

WG 2p96482458bNn are di scl osed in WD 2004/ 050087 Al pGmEr2004d04426

2004/ 056782 Al. WD 03/ 05586044l descri bes
3,4-di aryl pyrazol es as HSP90 i nhibitors. 15 Purine
derivatives having HSP90-i nhibiting properties are
di sclosed in WD 02/36075 A2. WD 01/ 72779 descri bes
p wpieme ycampe yridksalamd, hhemasgiditastenia, Bosustitenewdma, oligo-

rrer]t of GRP94. (honol ogue or paral ogue of
Héﬁéjog iR doePglomen JBglang iy NgYreiagiamay reiinphiastoma,
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f ineeovarccdmegavymaosdiseas®, | i posar cons,
chondr osar coma, osteogenic sarcoma, chor- domm,

angi osar coma, endot hel i osarcona, |ynphangi osarcons,

| Yoo 472279 FaaiKtRIoNS Wi T ARB usBYdTaME %Hﬁ)gounds mentioned

nmesot hel i oma, Ewing's tunour, |eio- sarco
r fﬁl%ﬂf@mr@@@éfaﬁe U@ﬁﬁnemfowab diseraesmyharanbe sital patbageeis

R erL FR PR R ERR EEherRER S Bl A, FRBARES type B,
a@epeﬂt@g typ@cmanﬂ @efrﬁzm VETE [ @@@aovﬁ@@ FHEROHS sieh L typay |

30 ci nonma, | ary carci noma, pa lary
adBRyclar Q@rﬁ@ﬁﬁgﬂpl@yéyreﬁjlérﬁﬁsvca} &aﬁ&ﬂgguwﬂwwws o@gho-
5% OB AR i T PO B, papove:

chious aq@mmegalmnru&&mmmmrus erﬂnwme; leurctavieus) @axsackie virus,
WIlms tunour, cervjcal capcer, sitlcul a[] t umpur, 35
V]

I UH&“E%\P’EP%dHEaS@%{IVPS CEPEIIR YigS RRE) idHra NUBREdRwRUNO-

C I r ty ,
ot BACR s A1) S50 SR g e o

PCH'V\/EFP)ZOOG/ 004426 -10 ependynonm, pi neal onm,

AR 2ot R melF St s BRORE o1 135 BiRrngihanentioned

r Hdreipiop SRPeY mdd@wﬁwrmeré m@hmlata@ bidigdieal GRP94
nyel oma, Wl denstronis macroglobuli-.5 naem a and

héﬁW’fY&?&iSﬁS d@nsleygiene mqblpnmmndwm%rmm tpgepes&om
r ea%ﬁ%?f?g%ﬁlgﬁc Imgﬂﬁ g'}sc ggg er e ytD ?g%{/&fer{r a)l(llg pa?%]sh ‘?ecov—

I sry from malnutrition, recovery from heat stress, or combinations thereof
and/or where the disorder is a type of cancer, an infectious disease, a dis-
order associated with disrupted protein transport from the endoplasmatic
reticulum, a disorder associated with ischaemia/reperfusion, or combina-
tions thereof, where the disorder associated with ischaemia/reperfusion is
a consequence of cardiac arrest, asystolia and delayed ventricular arrhyth-
mia, heart operation, cardiopulmonary bypass operation, organ transplant,
spinal cord trauma, head trauma, stroke, thromboembolic stroke, haemor-
rhagic stroke, cerebral vasospasm, hypotonia, hypoglycaemia, status epi-
lepticus, an epileptic fit, anxiety, schizophrenia, a neurodegenerative dis-
order, Alzheimer's disease, Huntington's disease, amyotrophic lateral scle-

rosis (ALS) or neonatal stress.
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herpes sinplex type Il (HSV-44), cattle plague,

rhi novirus, echo- virus, rotavirus, respiratory
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a subsequent cellular reaction to an ischaem c state
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ogic activities wt

C Sioa ey BiRbar BERANH B GIReD ancrenarios. |o4B dentfica-
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10 Song HY, Dunbar JD, Zhang YX, Guo D and Donner DB.
1995 "ldentifica- tion of a protein with honology to

Wthsrmsﬁ%shat bi nds the type 1 tunmour necrosis P@rkpIo06/004426

receptor”, J. Biol. Chem, Vols 270, pp. 3574-3581. 15
St ebbi ns CE Russo A, Schnel er C, Rosen N, Hartl FU
and Pavletich NP. 1997 "Crystal structure of an
HSP90- gel danantyi n conpl ex: targeting of a protein

chamggamggwdaﬂ mnibnﬁnmbepawsrm wru@@rcbces‘s!ﬁig a@% refieation.
R@%'ﬁ& fo. T@BBUSW(&PPWPE Aopl p@Qpaﬁé/&Do@zw?m

CaHBL P, PimEs R Gl Grvilln SR wBEkgh M. 1004
Ty'ireﬂlbltlm afdebbsipeok Hoteid HEPIHpaBOBRAE hemmr@'teiﬁ conglex
stot devel opnent of cytoprotective therapies”

F@?‘i‘@“ E}ﬁ@@%%wn neréﬂ@%wmns\/%ser@a%efq reggzoro%s |
Wﬁ%ﬁ%o@émb“?ﬁa‘ns{‘érm ?ﬁ“qﬁ&‘ocTNé datiaezame ba ]’? 691 p

Phenot ypi ¢ change fromtrans orrred 0 horital O nduce
bﬁ%ﬁ&%ﬁn noi d ansa- nyci ns acconpani es inactivati on
of p6Csrc in rat ki dney cells infected w th Rous
sarcoma virus", M. Cell. Biol., Vol. 6, pp. 21

98Bt a?r52(W@J @l@&ft&%??él%iaﬁ%y%ﬁ’?%%& QideR grot%% 90-bind-

Waxman, Lloyd H I ng hepatitis Cviru
pridg agent @naﬂh gelt @pictieatanonl celf MentsicegtaCproteimtyrosiusa) |

» I 0 0207 esel | L,
M%ngg’%tsh ElPlEod0 SR SR 2 Fi o Necker s Lm 1904
5 Inh| bition of heat shock protel n HSP90- pp60v-src

eroprotein conple enzoqui none

SRRl OB R U, £09 T SHPRIB: pEOREIANSEs bt essen-
ORRPBRRE bl I Tt £RN Bick 961 148 bp. 26727351

Zhao JF, Nakano H and Sharma S. 1995 "Suppression of RAS and MOS
transformation by radicicol", Oncogene, Vol. 11, pp. 161 -173.

SUMMARY OF THE INVENTION

The invention relates to compounds of the formuia |

in which
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8324-8328. 10 Yorgin et al. 2000 "Effects of
gel dananyci n, a heat-shock protein 90-bind- ing agent,

WQR006/18&31 function and T cell nonreceptor proP@I/EP2006/004426

tyrosine Kkinases", J. Inmunglg., Vol. 164(6), .
2915-2923. 15 Young JC, Moarefi | and Hartl FU. 2001
"HSP90: a specialised but essen- tial protein-folding
tool", J. Cell. Biol., Vol. 154, pp. 267-273. Zhao JF,
Nakanof H and Shaemates OHGHA Sdp@AebiﬁzoNl-lé’f NANS crrfgHR”,

MOS transfor t on,,b ene, Vol .
11, pgs 161 -17 W&@%@%H&% SOERPOR 28" The

i nventRomr’ el at %‘éachpm@!@@@ﬁd@ﬁtﬁ/ & ortdgndtBemdehoke -RUCIO-
R 30 R4 R3 H2ZN N O N NH2 35 in which WO

2006/ 125531 PCT/ERZO0EI QN0 Q. tGONARBt@s OH, QA

SH, SA, NH2, N H e ,
o sH S H o RO NHT GIIRER: THsARe-
anot her, denot e -SSKPE-( SQX)SOQ\JA-@%I&( §»€1er
“CONA- (X)5 Q -NH(CO Iz-l-(X)S N& o X)5 Q
“NHSOR- (X) S Q  wWhere B id then ‘Rz é)rQ (X5 Q

or H where, 1 Diflydhes Mgt or O o 1f R0
A, OHR%A, SH, Sanotes H, Hal, CN, NO,, A, OH, OA SH, SA,
(CH2)sCOOH, (CH2),COOA, CONHz, CONHA, CONAA',
NH,, NHA, NAA', NHCOOA, NHCONH,, NHCONHA,
SOA, SOA, SO;NH,, SO;NHA and/or SONAA',
two adjacent radicals selected from the group R'R? R® R*

together also denote methylenedioxy or ethylenedioxy,

R denotes -(CHa)o-Het', -(CH2)o-NH2, -(CH2)o-NHA or
~(CHz)o-NA2,
A A each, independently of one another, denote unbranched

or branched alkyl having 1-10 C atoms, in which 1-5 H
atoms may be replaced by F, Cl and/or Br,
Alk or cyclic élkyi having 3-7 C atoms,

Aand A’ together also denote an alkylene chain having 2, 3, 4, 5
or 6 C atoms, in which one or two CH> groups may be
replaced by O, S, S0, SO, NH, NA and/or N-COOA,

Alk denotes alkenyl having 2-6 C atoms,

X denotes unbranched or branched C4-C+g alkylene or Cy-
C1o alkenylene, each of which is unsubstituted or
mono-, di-, tri- or tetrasubstituted by A, OA, OH, SH, SA,
Hal, NO2, CN, Ar, OAr, COOH, COOA, CHO, C(=0)A,
C(=O)Ar, SOA, CONH», SO:NH,, CONHA, CONAA,
SO.NHA, SO,NAA', NH2, NHA, NAA', OCONH;,
OCONHA, OCONAA', NHCOA, NHCOOA, NACOOA,
NHSO20A, NASO,0A, NHCONH;, NACONHS,,
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w@mléll-flzs:sgﬁOZNHA and/ or S02NAA' ,

(CH2) nOOOH, ( CH2) NO0DA, CONH2, CONHA, CONAA',  NH2,
NHA, NAA , NHOOOA, NHCONH2, NHCONHA, SOA, SCRA,

15 two adJ ac engCT/EP2006/004426
radi cal s selected fromthe gﬁgup R, R, R3

t oget her al so denote net hyl efigdi oxy or et hyl enedi oxy,
R denotes -(CH2)0-Het', -(CH2)o NH2, -(CH2)O0-NHA or
-(CH2)o NA2, 20 A A each i ndependently of one

anot her, denote mmownw@moqmmmanmmmhkwm@wm
1-10 C atons, in which I-5 H atons may be repl aced by

F, O and/or Br 2nafat =& apgdn mieh Rige, twaarnigres ¢ groups may

neving 2, 3. 4 bETEGEEED o GPgTEER ORI NERb (BN,
two CH2 groups MHYNRESOLEP, BRMNAWNRSOS, NS@OZSQ%{/ONJ!/ NH

NA and/or N-COOA, Alk denotes al kenyl having 2-6
atons, X denot e§reHit¥ anched or branched Ci1-C10

al kyl epe or C2- d%ﬂot%ls(?—la(lj%r%nﬁr%?%etea(:h of which is

unsubstituted or nono- - or tetrasubstituted

by A &b OH, Slclen%s cydidalkyNBRyinG$-7 A atcdis or émia!kenyi
CONHA, Ccngf( 3&1@&%%@@@& eamm's wbstltuted or

OCONH2, 35 COONRR, OGN e PR %5 OA, OH,
NHS020A, NAS020A,  NHCONHZ,' me WO 2006/ 12

PCT/ EP2006/ 0044 381, SAZO-IEMI—MH@N NIBEINAA, (CNHB@S@A)

AR 290150 BBDATEY, Eb8 S0 R R NG

CONH, 5 CONA, S@iwiHASCONAANSSSINHAVSGEINARD /N, Dy AH
NAA' OCONH,, OCONHA, OCONAA', NHCOA,
NHCOQOA, NACOOA, NHSO;0A, NASO,0A,
NHCONH,, NACONH,, NHCONHA, NACONHA,
NHCONAA' and/or NACONAA',

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di-, tri-, tetra- or pentasubsti-
tuted by A, OA, OH, SH, SA, Hal, NO;, CN, (CH2),Ar',
{CH2),COOH, (CH,),COOA, CHO, COA, SOA, CbNHz,
SO;NHz, CONHA, CONAA', SO;NHA, SO,NAA', NHo,
NHA, NAA', OCONH,, OCONHA, OCONAA', NHCOA,
NHCOOA, NACOOA, NHSO,0A, NASO,0A,
NHCONH,, NACONH,, NHCONHA, NACONHA,
NHCONAA' ,NACONAA', NHCO(CHj),NH, and/or
-O-(CHy)s-Het',

Ar' denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by A, OA,
OH, SH, SA, Hal, NO;, CN, (CHz)aphenyl, (CH2),COOH,
(CH,),COOA, CHO, COA, SOA, CONHz, SOzNH,,
CONHA, CONAA', SO.NHA, SO,NAA', NH,, NHA,
NAA', OCONH,, OCONHA, OCONAA', NHCOA,
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groups, Q denotes H, Carb, Ar or Het, Carb denotes
cycl oal kyl having 3-7 C atons or cycl oal kenyl having

wc?’zo%s/fas@}' ms, each of whi ch i s unsubstituted q;cm%gowo“%

, di-, tri-, tetra- %ﬁgtasubstltuted by
(}I, SH, SA, Hal, NO2, CN { ( CH2) nO0OOH,
(CH2) n000A, CHO, CQA, SQR2A, CO\IHZ SC2NH2, CONHA,
CONAA' | SOZNHA SO02NAA' , NH2, NHA, 15 NAA , OCONH2,
NASOZOA

\
NHCONAA'  and/ or NNATINBA| NAE@MHz,demthAhﬁAwONHA
napht hyl or b|phen I each of which is unsubstituted

or m)no- di - Nf\& pRA/op NMeqdNgAbst i - tuted by

(CH2) (%}IH SHQE@“%%% R m@% 0%&3/&@§Aﬂl%r§%_wsaturated or

S02NH2, CONHA, aioNfdic B NidcleSURMNAN 1o MH], OGindIbr Blilddoms,
NAN, OCONH2, m¥% NHCOOA,  NACQOOA,
NHS020A, NAS020%nich NP%AOMC@Q@ trigyRsERyiad ASRAACH,
NHCONAA' , NACONAAL H@% )0
Het 1, Ar' denotes’ pEn : nap hy %R{)’i%%%é%ch

of which is unEilsiCOMed D, B6HD-SOsh,-CONH;, SO;NH,,
trisubstituted , 1, : b ar

(CH2) nphenyl , (M%%QNW@Wﬁﬁg@—M% %A
CONH2, SO2NH2, RAAOBEON DOMON BCRIEBNSOZNAE OAN 2.
NHA, NAN, OCONHZ,

2006/ 125531 PC'INE'@ﬂi@é/ UMAQ@A NHSOzOA NASOzOA
NHCONH,, NACONH,, NHCONHA, NACONHA,

NHCONAA', NACONAA', SO,A, =S, =NH, =NA and/or
=0 (carbony! oxygen),

Het' . denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hal and/or =0 (carbony! oxygen),

Hal denotes F, CI, Bror|,

’ n denotes 0, 1, 2, 3 or 4, )
o denotes 1, 2, 3 or 4,
s denotes 0 or 1,

and pharmaceutically usable derivatives, salts, solvates, tautomers

and stereocisomers thereof, including mixtures thereof in all ratios.

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula |
according to Claims 1-14 and pharmaceutically usable derivatives, sol-

vates, salts, tautomers and stereoisomers thereof, characterised in that

a) acompound of the formula Il
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-21 NHCOOA, NACOOA, NHS020A, NASO020A, NHCONHZ,
NACONH2, NHCONHA, NACONHA, NHCONAA' and/ or NACONAA' ,

wo2iteliz¢kenot es a mono- or bicyclic saturated, pcrEp2006/004426

unsaturated or aromatic het?%pcycle having 1 to 4 N,
0 and/or S atons, which may “tb¢ nono-, di- or
trisubstituted by A, OA, OH, SH, SA Hal, NO2, CN
(CH2) nAr', (CH2) nO00H, (CH2)"O000A, CHO CQA, S02A,
CONH2, SO2NH2, 10 CONHA, CONAN, SO02NHA, SO02NAA', NH2,
NHA, NAA' , OCONH2, OCONHA, OCONAA', NHCOA, NHCOOA,
20A, RHCONH2, NACONH2, NHCONHA,
NACONHA, 15 NHCONAA C , S02A, =S, =NH, =NA
Het' denotes a

: Ycle having 1 to 2 N
and/ or 0 atoms, whichmay beNmno- or disubsti- 20
tuted by A O&L\9 ah_andfor =0 (carbonyl oxygen),
Hal denotes F, O, I, n denotes b, 1, 2,73 or 4,
o denotes 1, 2, 3_0 s denotes 0 or 1, 25 and
phar maceut i cal | yStsabNe deNHyatives, salts, solvates,
tautomers and stereoHsoners thereof, including
m xtures thereof in all ratios. The invention relates
to the coﬂbﬂﬁﬁ%% of the formula | and salts thereof 30
and 10 a RI0REEHAMET hANHHR MBANRGE AiekieB0ASRS, Of
the formula I according to C al 1-14 and
phar maceuti cal | y usabl e derivatives, sol- vates,

I d ] h f,
ot PR FomBRaRd oS Bha o the formia 1
35

Y-CO-CHz-Z i

inwhich Y has the meaning indicated in Claim 1, and

Z denotes Cl, Br, | or a free or reactively functionally modi-

fied OH group,
or '

b) in that one or more radical(s) R!, R% R® R*and/or Y in a com-

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

R® R*andfor Y,

by, for example,

i) reducing a nitro group to an amino group,
i) hydrolysing an ester group to a carboxyl group,
i) converting an amino group into an alkylated amine by reductive

amination,
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WD 2006/ 125531 PCT/ EP2006/ 004426 -22- RL Rz R4 R3 5

NN/ ~N I SHNH 10 in which R, R2 and R3 have the

of the formula Il 15 Y-COCH2-Z 111

Y has the neaning indicated-i23-Claim1, and Z denotes
c, Br, | or afree or reactively functionally nodi-
20 fied OH group, or 25 b) in that one or nore
radical (s) Rl, R2, R3, R4 and/or Y in a com pound of
the formula | is (are) converted into one or nore
ragh cal (a‘illyslﬁin g Bd/or Béyla "l‘g/d%x Yané%r%)‘mn&gfroup,
exanpl e reduci ng a ni rou to an amnd group,
ii) hydrolysing an ester group to a carboxyl group
35IN0/P1) @ 68RG &F BritPfdhe daimmidad i apnyaites! afp @nwlf s éalts
am ne by reductive am nation, WO 2006/ 125531
PCT/ EP2006/ 004426 -23 iv) al kyI ating and/or acyl ating
a Thedinosyiioradoaeiats tothgr Ipupatesandl solvatebas ehede eahd

of the formula I is converted into one of its salts. .
pounds. solvates of the compounds are taken o mean adductions of inert

ngﬁ'%lgggllndi cated in daiml1l, is reacted vvi!g(]{:LﬁEE‘%O?{?{)4426

solvent molecules onto the compounds which form owing to their mutual
attractive force. solvates are, for example, mono- or dihydrates or alcoho-

lates.

The compounds of the formula 1 according to the invention may also exist

in tautomeric forms. Formula [ 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
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
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

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

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

received this amount, has the following consequence:
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5 The invention also relates to the hydrates and
sol vates of these com pounds. solvates of the

WOC,(&FBp,lg s are taken to mean adductions of ingLL oo, 00004406
““solven r ng

‘nmol ecul es onto the conpounds whi ch form ow
to their nutual 10 attractiv&4force. solvates are, for
exanpl e, nono- or dihydrates or al coho- |ates. The
compounds of the formula | according to the invention

PRRYBELERE prebitue B bRy R TE 4 ¥ hfidn of a -

PbasaTas idbhs@blciures aklisedter dtud, iavesmplamit ! @KRBrd€r dregside
for exanple, the salts of the conpounds according to

t fdesig B suineivd Uﬁﬂ'%’b”‘s’@edﬁpgﬁsﬂf@—d@%@' GoriBR ora
Zﬁisgtcﬂgr ug derivatives are taken to nean conpounds of
the formula | which have been nodified with, for

eXaoteren "thekapeuticalhcyifediveumaousi gdecsemcorapasses the

pepti des and whi re_rapidly. cleaved |{n .the. organism
PSguE BN e P ol iordbrFaLIgL e GoP A sig COsa aetion
i nvention. 25 These al so include bi odegradabl e pol yner

derivatives of the conpounds according to the
i hire mventipn sds aleedates e thixiuoes ek theptanpoundsnef. the formula |

Pharm, 11 61-67 (1995). The expressi.on Yeffective
AStingia dhe e lihoion BkamPle RIS eSS EEEMER, for
PEedrABREHthS dticRet Ve ingredi e 1t {1 cE0I8£S:1®00.

bi ol ogi cal or nedical response which i s sought or
deReseare paticelagmpreferally Mixses pEHEreWUsOMBHY SPEIPARNHA.

a tissue, system aninmal or human. In addition, the
expression "therapeutically effective amount™ neans an
3Boeaib rtlicaiindich senpaneed thvahloreec theirespanidgs girs iy egend-
who has not _ received this amunt, has the foll ow ng

c &I@rﬁ%‘?th% 2006/ 125531 PCT/ EP2006/ 004426 -24

| AB6RY 8Ad 'B%?dﬁﬂﬂetré&é‘éﬁ%{d pAieRhdiB RPIEV &I ROBNATY have
elrmnation of a dis-
the meanings indicated for the formula 1, unless expressly indicated other-

wise.

A or A’ preferably denotes alkyl, is unbranched (linear) or branched, and
has 1,2,3,4,5,6,7, 8, 9o0r10 C atoms. A or A’ particularly preferably
denotes denotes methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl
or tert-butyl, furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2-or
2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,
1,2-,1,3-,2,2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-
methylpropyl, 1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl.

A or A’ very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C
atoms, preferably ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-
butyl, pentyl, hexyl, trifluoromethyl, pentaflucroethyl or 1,1,1-trifluoroethyl,
furthermore also fluoromethyl, difluoromethyl or bromomethyl.

A or A’ also denotes cycloalkyl. Cycloalky! preferably denotes cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
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ease, a disease picture, a disease state, a conplaint,
a disorder or of side effects or also the reduction

wd‘fboéfhzg sfrogress of a disease, a conplaint or ja. . o.00c004426

di'sor 5 The term"therapeutically effective
amount” al so enconpasses t he25 ampunt's whi ch are
effective for increasing nornmal physiol ogical
function. The invention also relates to m xt ures of

R @'H?Q&Hgﬁot%fs 'L{Iﬁ‘pl i(ocre (% élk%&(["h L %ﬁwgesuch as,

i nventl on rexa e mXture oners

fmrex@m@hﬁnylrbrtdﬂ@pé@uo 1:1, 1:2, 1:3, 1 4 1:5,
1:10, 100 or 1000. These are particul arl

p%‘P'@ﬁ%l%}kWB& G?'é%teéf f%teéﬁgtﬂl%%fqh@xﬁlﬁ?ﬁiﬁﬂn@%cbh@ﬁ’ l-

ﬁg@ﬁ#ggfoggh%gth&‘gﬁéya@?éﬁwgﬁ{r@ than once, their

re’in anot her. Above and
bel ow, the radical s and paraneters Rl, R2, R3, R4 and

Y h t ndi cat eq f t
U Es Ay R detiates btatarShe ivies. rogylsre, buty-
Dl palkreRelcinal Khyichs, SeicHE Rer Ehe BPaEbyBhe, isc-

branc
appylen, irobatylee, taactbtayle;nepieﬁemﬁkmetWMylese 1,1-,12-

dengéﬁ@mn?@g@o&/%\@ﬂ?tg 1%?%93{[995‘%? plr, l‘}r Pﬁgrrﬁ%ﬂjglpﬁné%

prRAkyH,1-1-,2-2-1 8r QQUEQral'd?lﬂdeiméth%but)(Ién@ 1 erz ethg[-
2, 2-di msthyl ro yI 1- et hyl

obuwlem ﬂy@tbxélnimetﬁsﬂpnopylenel 1zet¥1y&2 @etlepmpyl@ﬂEM be- or

hy Fﬁﬁ%ﬂylﬁgéﬁén%&?arﬁ{:ula{ ﬁbf&%lﬁ’%ﬁ& }-netliy %ﬁ%yéthﬂrl'ene pro-

1p32eﬂethswtgbhbyb@mtymle ordtexkleme. A very particularly
preferably denotes al kyl having 1, 2, 3, 4, 5or 6 C
at ons, preferably ethyl, propyl, isopropyl, butyl,

t Al ?r\zbé'ne el[%ué }ﬁgdréc%\%dn Qﬁ‘éiﬁlqavﬁg{rﬁqﬁMlo’C%%‘)‘t%; having 2

oronet nt af | uor oet hy
1frae valenices aoda@tnwhmg Fleasieneot@ubde dondll uor onet hyl ,
di fl uoronet hyl or bronmonethyl. A or A also denotes
cycl oal kyl . Cycl oal kyl preferably denotes cycl opropyl,

3Rc evabRieUdadtyl, BYICdaass venz@yRisaleyds BOE).ohept yl .
Y preferably denotes amino; NHA, preferably methylamino; NAA', prefera-
bly dimethylamino or diethylamino; NHR?®, preferably
-NH-(CH2)o-NA2, such as, for example, 2-dimethylaminoethylamino, or
-NH-(CHz)o-Het1, such as, for example, 2-(morpholin-4-yl)ethylamino.
Y particularly preferably denotes NH..

R' preferably denotes H, OH or OA, such as, for example, methoxy.
R% R® preferably each, independently of one another, denote
-NHCO-(X)s-Q, -CONH-(X)s-Q, -NH{CO)NH-(X}s-Q, -NH(CO)O-(X}s-Q
-(X)s-Q or H,
where, if R?# H, then R* = H or Cl, or
if R® # H, then R® = H or Cl.

R* preferably denotes H or Hal, particularly preferably H.

£
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WD 2006/ 125531 PCT/ EP2006/ 004426 - 25 A or A also
denotes Al k. Al k denotes al kenyl having 2-6 C atons,

woSieekassy for exanple, vinyl or propenyl. PCT/EP2006/004426

Cycl oal kyl al kyl ene denot es, Egr exanpl e,

cycl ohexyl net hyl , cycl ohexyl<*5 et hyl,

cycl opentyl net hyl or cycl opentylethyl. Cl-Clo al kyl ene
preferably denotes nethyl ene, ethylene, propylene,
buty- | ene, pentylene, hexylene, heptyl ene, octyl ene,
nonyl ene or decyl ene, iso- propylene, isobutylene,
s&prbigrablyrignotes udbraochad e bhan dhetyC ebeg alkylbne which is

s0nSlosnGedoNeond aBr 0% lfasubatha BY WX R gt coon,
2CONH,, N3; afdl/o? l\ﬁi@@@ﬁi Bbf&l WWJC‘?I%e Tvo®r tRret dJ){jroups

butyl ene, 1-ethyl-l-neth é) gene
1W@Mﬁﬁ t@imdmw B DY N EONH I S@aNbY, NHSO, and/or by NH

%ﬁ% trimethyl propyl ene, particularly preferably
n% Iene et hyl ene, pro- 15 pylene, butyl ene,

pentyl ene or hexyl ene. Al kenyl ene denotes a

hédrocar bon chain having 2-10 C atons, having 2
[ dapelesaity %m%@ rnhfgwéto | BusY PolRl! douB)- @rwoﬁ@ylpz@nyl

I den
B FrEREAEr S R EoaRR B e SR ERL Pprtput
gphér%yl?m no; orl‘ﬂﬁlﬁg%row;elﬂmﬁ o-bhy ag‘imﬁ:trbphanyino- an- or p-
i et am no; e
TR S By 8 O Do BNRO R iy b Ora (et
- At deded Shyrieh P/ISBCh‘naér pleRetSNRIGBhENY!, o-, m- or p-methoxy-
2(m)rphoI|n4y am no. Y particularly
pib e b, W»d@rmeté@xwéemﬂooﬂm—mrei -efhalygardenygipbsny, oom-

o Oy WSQ‘S’H"M aﬂ?ﬁei’%e% Wq%ﬁitf}g@%“%{%{%@mwgﬁg?onw -

I_:qu( )d((}) ‘(1)%0'" m‘dﬂg\h@rﬁnﬁ)phéﬂﬂ €9 Eiﬁ-edr)@ ?\l %dﬁt[’glartn;]neo%

enyli @y MEIor Ry UOTQBhBﬂWRQ R Of FPr@ﬁOFRQEPﬁ"r‘\CH o-, M- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-ureidophenyl, o-, m-
or p-fo'rmylphenyl, 0-, m- of p-acetylphenyl, o-, m- or p—ar‘pinosulfonyl—
phenyl, o-, m- or p-carboxyphenyl, -, m- or p-carboxymethylphenyi, o-, m-
or p-carboxymethoxyphenyl, further preferably 2,3-, 2,4, 2,5-, 2,6-, 3,4-or
3,5-difluocrophenyl, 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-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or
3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-
3-chiloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-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-dichiorophenyl, p-iodophenyl, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,

2 5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-flucro-4-methoxyphenyl,
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mrp y denot es unbranched or branched Cl1-
Y

R4 preferably denotes H or Hal, particularly
preferably H WD 2006/ 125531 PCT/ EP2006/ 004426 -26 X

which is unsubstituted or nono-, &D%%%QPWGM%

or tetrasubstituted by OA, €87 -Hal, COOH, 5 CONH2,
NH2 and/ or NHCOOA and in which one, two or three C
groups may be replaced by 0, NHCO CONH, SO2NH, NHSO2

o F-aincgt-meinapRT 2 AHio oo S S My PRER ﬁ?'zeaai’rae@w
OR:th‘r@;BWé]Mphenyl o-, m or p-isopropyl phenyl, o-,

or p-tert-butyl - phenyl o-, m or p- hydroxyphenyl
o-, m or p-nitrophenyl, o-, m or p- am nophenyl,

0-
T B BN TR IR RARI sy R sl o oS M
mtetf)at- dr-pErithastildiea gy Halp OA, WCFQFnG@(BHh@XHE)h@(DD :

et hoxycar bonyl pheny o-, m or

o NHE R iR PasaTo b emyb-Hes . m or

pAHﬁ Hzcgd @nﬁ %ﬁhgpﬁgﬁgf@yﬁﬁeny@%ﬁ” is WisubStuRld or mono-

pof leNbdtiieﬁdsd/bgam tB)l,- (GHRGOOH-(CH3)CBOA, NHCO(CH»)nNH2
p-fl uorgphenyl m or p-bronophenyl, o-, m or p
9”9%%&6&3@%%" ?r m or

p- (et hyl sul fonam do) phenyl, o-, m or p-(nmethyl-

sul fonyl ) phenyl, o-, m or p- cyanophenyl , 0-, m or
pAm’rmietBIpbb'r@anotes, Jfonexample, pbenylvwihiehyd unsubstitntedror

p-acetyl phe I - p- am nosul fonyl , k phenyl,
oI O OF tenpsBigedbK e 0" e or

p- car boxynet hyl phenyl, o-, m or
p- carboxynethoxyphenyl further preferably 2, 3-
2 Irespegtise of Birher gubstitutiops, Hebdenatesidpopkamnple, 2 033 -furyl,

29%5¢ 3§hi%nyl % 22 or% ﬁyrrSfy! % S d) C&@W@Q%@w 123 34' or

2,4-, -'di br onophe 2, 4-
g%»damlglr lemmylar—]ofaz;i‘r!y[ 03- @Mﬁdsoﬁwy‘r}h enw 5-th[azolyl
nitro-4-c ny -4- oro
S0t 51 SO 2a 2cHr dr SOV Anfimc 67 BHPGTBATGY, further-
e@r%\kﬁaﬂ@hﬁﬁif{)lqﬁﬁh- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1-
2 n|t o 4-N

am no- or
3Oh6tte‘wamlw mzjﬁmamazahﬂﬂop%femw 2,4-c3addizakPnoptienyn,3.4-

e o Bothehai e dedo r Sragohol kg azo4- or 5.
23hydrgyyiddzinydipgRzZangphenyl 3. p- indephentdoid, £- it 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-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,
7- or 8-guinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7~ or
8-cinnolinyl, 2-, 4-, 5-, 8-, 7- or 8-guinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-,
5-, 8-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-
yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benz-
oxadiazol-5-yl.

The heterocyclic radicals may also be partially or fully hydrogenated.
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chl or o- 4- am nophenyl, 4-fl uoro-3-chl orophenyl,
2 fluoro 4- br onophenyl , 35 2, 5-di fl uoro-4-bronophenyl,
no- 6- nEthoxyphenyI 3-chl oro- 6- met h- oxyphenyl ,

“"’%2®ﬁ’ll%ﬂ“6‘ 4- acet am dophenyl, 3-fl uor o- 4- met hoRFBHER§6/604426

WD 2006/ 125531 PCT/EP2006/004926 - 27

3-an1no-6-nethy|pheny|, 3-chl or o- 4- acet am dophenyl or

2, 5-di met hyl -4- chl orophenyl. 5 Ar preferably denotes
phenyl which |s unsubstituted or npno-,

t &@&andh%@lﬂom‘m fpa@éam@ye R, Sﬂg]ydr@a (?,GHQ) ADHofury!
t
artl g&% y pr ef ergHé deno?%&[)hzeﬁ%rf‘%l dh'??—sd]roxd%n—zl-yl,

umstmdmdromed ~Bihienyip2, 3@d|h§ddm=|b§t~2-t, u$-¢d4-byr -Bepyridlyl, 2,5-di-

( CH) n0QOA, YN 10 and/ oy
g‘;%é%% Heé"l‘ AT - p‘?3€f m-%ﬁoﬁggol!dfw,tgggm@:q_, 2.
pB?[WJimW%'zB | 1253 éhtt-lzt-e-%-qa- Fmﬁgyvagg]f)ﬂ t@{gahydro—%
of further

trisubstituted by . 1571rrespectiv
stibser -ﬂtpyramiyl Prlect-d dhgd ut-és 24, 68- emdmpﬂrre:iyl 24,2 Sr4-tetrahydro-

5132 s BRab DY 1 35351 pioSR 223 ard-or

4ph@[ny5 t@mﬁgadimtz- 33- ord4- Wraﬁyl' éﬁéﬁﬁ{r[ 18- dloﬁ‘an—Q[ -4-or
5- t hi azol 3-, 4 isothia

4 iiyylr |h@gia%/ydzro 1-4=3- CB’-;HWFIGBEWIM ﬁeaalnmro 1f-u1'3-h'é1r-0rl'r6'rpé’”ml"

P rab zql :
PHGE oL e B 3 S B S 3 1 O T
lo2; 83q0mawll aZQJ34~{et©aihycﬁo -1y| 2-,- r2-y44 -Bxagiazobr 33—|9@E:1U|noly!

-5-yl - thiadi azol - or
1225 ?*n .%T—&z&ﬁ -34- déhydrg%ﬂ bemzwﬁ@ﬁ@%ﬂylawheapr%fﬁrab!y
v -
4?{3\4%7_e’th3g§n%ﬁlo§y ips dgﬁ% A Wéth%l@)ﬁ% géﬂi%n nzdg?eihyiégedloxy
2phenmtyl, &,ﬂ—ﬁhplenzdmxgl[a}z@hw,l 3, 4él(djﬂL®rom@thy!emad|6ey)pfﬁen3mr2 3-
Zafhry}g?o%%%lof%%ﬁlo‘sr o%_%ﬁgg)-(é_z@@ﬁe%&leﬁeg%%/ Enykor %Isb 3,4-
7d|h|9§ RZDRBIOK ézlﬁr%tbdaogceglrﬂs-, oﬁTPyIGMerer%DF@B?é?é@ngQBVJjlr
5- enzi sot hi azol l)./l 4-,
5-, 6-, 30 7- or

7h%@beazqfueam&@dQa?zdlwr:er-Z-OXO’éJrann
8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8- |soqui nol yl ,
3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-,
7Het)pr£embllwaéz®d>ttal)d mobo- OF bieyelld mm&itdacﬂlydnsaﬁzrat@i or aro-

matic heterocycle having 1 to 4 N, O and/or S atoms, which may be mono-

, di- or trisubstituted by A, OA, Hal and/or =O (carbonyl oxygen).

Het particularly preferably denotes a mono- or bicyclic saturated, unsatu-
rated or aromatic heterocycle having 1 to 2 N and/or O atoms, which may
be mono- or disubstituted by A and/or =0 (carbonyl oxygen), where A
preferably denotes methyl, ethyl, propyl, butyl, pentyl, hexyl, isopropyl or

triflucromethyl.

In a further embodiment, Het particularly preferably denotes piperidine,
piperazine, pyrrolidine, pyridine, pyrrole, indole, indazole, morpholine or

isoxazole, each of which is unsubstituted or mono- or disubstituted by A
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5-, 6-, 7- or 8-2H benzo-1, 4-oxazinyl, further
preferably 1, 3-benzodi oxol -5- yl,
1, 4- benzodi oxan-6-yl, 2,1, 3-benzot hi adi azol -4- or

WO Blpli2gt 2, 1, 3- benz- oxadi azol -5-yl. 35 The PCT/EP2006/004426

heterocyclic radicals may al.sg .be partially or fully
hydr ogenat ed. WD 2006/ 125531 PCT/ EP2006/ 004426 - 28

Het can thus al so denote, for exanple, 2,3-dihydro-2-,
-3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or
5%@@1 Otwhemwemabzurdeaotaaryuethyl,eshui, praglyh rowdyly pentyl,

3-t hi 2, 3-di hydro-1-, -2-, -3-,
&QFYS%@?%@' ogltﬂxfl'uor%mﬁ ©5 hydro-1-, -2-, -3-, -4
or -5-pyrrolyl, 1-, 2- or 3- pyrrolldlnyl

tetrahydro-1-, -2- or -4-imdazolyl, 2,3-di h?ldro 1-
- blet D@ferahay deotes agpeageysiic, Saﬁ'é’ﬁ?%b@leﬁacﬂﬂ e hagng drto 2

%&Q%&@?{ﬁe%%ﬁﬁ; Jéh idh Eéfév 8% ilnonoé_%’r d_[SZr_%’S’[I%Qd gy RYSAEEL =0

- Gephondydxygen), particiBar prefereptpéy gidenyd 4-iRethyBpiparazinyl.
4-nor- pholinyl, tetrahydro-2-, -3- or -4-pyranyl,
1, 4-di oxanyl, 1, 3-dioxan-2-, -4- or 10 -5-yl,
h R ~ . . v
R s orne b dXhnf Rl he T RRICHIAN Centres and
1ﬂ23r6fcztetoa:uahw\¢rrmu$ steredisomaXic fordhs, Théforma,l enconpr
-8-gui noflﬂé e%f 3,4-tetrahydro-1-,-2-,-3-, -4-, -5-,
_ passeszall fiesedofmiayg i nol yl, - 2-, 3., 5., 6-, 7- or 8-
3, 4-di hydr o- 2H benzo- 1, 4- oxazi nyI further preferably
15 2,3-neth Ienedloxyphenyl 3, 4- nethylenedloxyphenyl

2Agcerdingleniagilovantiopirelates, I8 partaign, entidi cxypbienys of the
Bfﬁn{aﬂéﬁ %HJ\(% He\%se[rbg% (g?(t%?e%g\%] Vadlca%s ﬁas one of the preferred

obenzo

Zn&a(nﬁagsxmmﬂafed abeh. Mﬁ@'ﬁﬁ@wrre@rgrahp@ oBcdmpounds may be
di hydro-2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore
pgégr@,sggqj pyjhg fefjowdng sub-formulae la to lm which conform to the for-

Wé’?% 311‘1 WA IR rad et Hmﬁé%ﬁ%?. elick Jar d?tagl%"ave the

era denot es a nono- ura
urrmmgatrmhbajmd fordhe fmtrnalaheherinaytdatle having 1 to 4 N,
0 and/or S atons, which may be nono- di- or
trisubstituted by A, OA, Hal and/or =0 (carbonyl

oxyigen) . 25 Hetgddastbs o6l MHROef erabl y, denotes a
nmono- or bicyclic saturated, unsatu- rated or aromatic

het erocycl e having 1 to 2 N and/or 0 atons, which may
in Ib R’ denotes H, OH or OA;

in lc R? R® each, independently of one another, denote
-NHCO-(X)s-Q, -CONH-(X)s-Q, -NH(CO)INH-(X)s-Q
_NH(CO)O~(X)s-Q, -(X)-Q or H,
where, if R # H, then R®=H or CI, or
if R®# H, then R>=H or Cl;

in id R* denotes H or Hal;

inle R® denotes -(CHy)s-Het' or -(CH2)o-NA2;
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be nmono- or disubstituted by A and/or =0 (carbonyl
oxygen), where A 30 preferably denotes nethyl, ethyl,

wor2epyi25s3sut yl , pentyl, hexyl, isopropyl or PCT/EP2006/004426

trifluoronmethyl. In a furtherygenbodi nent, Het
particul arly preferably denotes piperidine,

pi perazine, pyrrolidine, pyridine, pyrrole, indole,

i ndazol e, norpholine or 35 isoxazole, each of which

| sindhsubstXt ut ediefote®nabradichgt v bsdn dHeded,-BY, AkVBne which
2006/ 125531 PCT/ EP2006/ 004426 -29 and/or =0, where A
preferably denot'®&Nebifitedgdnppnondbplfi- oretrgsubstituted by

pentyl, hexyl, bROBHORY: @B ébng@&%&/oﬁwﬁ%q%

preferably denotes' a rronocyclic sa erocyc
having 1 to 2 Nrahd/veiclh caepiven omthired Ongnpube manbe rer

di substituted by A apd/ar = ( nyl. oxygen
particul ar pref éjrl%(fﬁFEgY &éﬂ"\%%@ &gl\?ﬁ *X-;OZNFP{?“H%OZ and/or by
4- et hyl - pi per aqsi”q)glr@ups'[he conmpounds of the formula I

may have one or nore chiral centres and 10 therefore
occur in various stereoisoneric forns. The fornul a |

_er]ﬁg@w passes ayg’ntopq%s aff\?{)gﬁie Accordingly, the

i nvention Tel at r, to the conpounds of
the 15 formula | in which at | east one of the said
radi cal s has one of the preferred neanings indicated

atdlie. sof¥ preflenptas pficsypwhish isamsobsitstatagr weno-, di-, tri-
expressed by th I ' T I a0

vvhipch conf o?/m t-%eti%(éér}?ﬁ%rf_?&sﬁ%#@h{t(ggw @?%P@h ({zﬁﬂé)”COOH’
radi cal s not de$CHaRCEOANNBICECH,) M Aidndreve-1die,),20t";

nmeani ng i ndicated for the formula I, but in which in
la Y denotes NH2 or NHR5; in Ib R denotes H OH or

O i 25 1 MeiC RéenBRse@fino. B %

anot her, denote - NH(S:O( ng% Sﬁ%%ﬁ%@%{%@ , aturated or

- NH( CO) NH- (X) | - @romatitHhieoyaycly haying (1Xp N, 6 ahtl/oBE atoms,
where, 1T R2# i@y B2 Mmool di S wridlibstituted by A, OA, Hal

and/or =0 {carbonyl oxygen);

in lj Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic hetérocycle having 1 to 2 N and/or O atoms,
which may be mono- or disubstituted by A and/or =0

(carbonyl okygen);

in 1k Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-

tuted by A and/or =0 (carbonyl oxygen);
inll 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;

inIm Y denotes NH, or NHR®
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if RBR#H then RR =Hor d; inld R4 denotes H or
Hal; 35 in le R5 denotes -(CH2)o Hetl or -(CH2)o NAZ

wO3a0G5125531 PCT/ EP2006/ 004426 -30 in |If Xpdepeioesoodszs

unbranched or branched Cl-Clg.al kyl ene which is
unsubstituted or nono-, di-, tri- or tetrasubstituted
by OA OH Hal, COOH, CONH2, NH2 and/or NHCOOA 5 and
in which one, two or three C groups may be re- pl aced
by 0, NHC®' CONdenS@RNH, ONHSGBAand/ or by NH groups;
inlg Qdenptgs H Ar or Het; 10 in |h Ar denotes
phenyl whifthR's e@g8uipsependetlyoe! eshanothgr, denote - |

tetra- or pentas htdt ed | Hal A C , 880
() 000A - RHOS R ERIE a8+ 005 B B SRR,
i Het dengt es aNhﬁb@@aQqD()chy(Od)L-Ql Gralﬁur at ed,1 i N
unsat urated or r onmg tero ayjn to )
0 and/or S aton¥¥ er%f@ﬁ%ﬁy" 58 :pﬁi-lc,)r él’-ogor
trisubstituted BRA: -HOMhe iR = 3Qad/ or =0 (carbonyl

oxygen); i n lj Het derotes a nono- or bicyclic
sat ur at ed R 'unsatienatesdH or Hady onat i ¢ het erocycl e havi ng

1to2 N /or O ato i ch no- or

di substit (it ed b?eﬂoé%?gf%ﬁzl_%'etzg%é‘ﬂﬁﬁﬂg@ oxygen); in
Ik Het' deqot es qanBRRAMhhEnSPbLBRINeHAE 8 RBI8}I8ne which
having 1 to 2 N and/or 0 atonms, which nay be nono- or

di substi- 30 tuisdngipsiitiiad oo menp-( diarlbonyletmeylsiiyied by

Nl A denotes GBANERPE GO IR NA, Shtdt B oA

and in which one, two or three C groups may be
replaced by O, NHCO, CONH, SO;NH, NHSO, and/or
by NH groups,

Q denotes H, Ar or Het,

Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,
tetra- or pentasubstituted A, Hal, OA, (CH),COOQOH,
(CH2)sCOOA, NHCO(CH,),NH, and/or -O~(CHy).-Het',

Het denotes a mono- or bicyclic saturated, unsaturated or

éromatic heterocycle having 1to 4 N, O and/;)r S atoms,

which may be mono-, di- or trisubstituted by A, OA, Hal
and/or =0 (carbonyl oxygen),

Het' . denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A and/or =O (carbonyl oxygen),

A denotes unbranched or branched alkyt having 1-6 C

atoms, in which 1-5 H atoms may be replaced by F

and/or Cl,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,
0 denotes 1, 2, 3 or 4,

s denotes 0 or 1;
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atons, in which 1-5 H atons may be replaced by F
and/or C: 35 in ImY denotes NH2 or NHR5, WD

wWQo@6/11353631 PCT/ EP2006/ 004426 -31 Ri denot eBCTAEPAOB6/004426

or OA, R2, R3 each, |ndepend tIy of one anot her,
denote -NHCO (X)5 Q - ? -NH(CO)NH—(X)S Q
-NH(CO O (X)s-Q -(X), Qor H, vvhere, if RR 0 H then
R3:HorCI,or if R3.0 H then R2 = Hor d, R4
denot es H or R5 denotes -(CH2)o Het' or (CH2)o

X den te ranched. or bran 1-
aIWI mvﬁﬁeé' Ca'?ys %PE% §f'}’ft‘t!}ie§d58'¥a n%al? &?“tonﬁ"? and
0rstér%bfs%%@‘%tthél"éto?qn@ﬁdm%n@:‘#es'fﬁéreo@%l rdefedH2,  NH2

and whi'ch one, two or three C groups
may be 15 repl aced by 0, NHCO CONH, SO2NH, NHSO2

o eCbamBubod oA Ry R E R by euied bt Mg group

tri- 20 tetra- or pentasubstituted A Hal, OA
. CH2)" CODA, NHCQ( CH2) nNH2 and/or
Gﬁ\@&i—ﬁﬁéﬁf—b%% ‘B8l "@886t es a mono- or bicyclic

saturated, unsaturated or aromatic heterocycle having
1to4 N O and/or S atonms, which nmay be nono-, di-

or‘rl'ierc't@’nbémmdislb@@brbl‘;‘]g&o tR\invdalttion 2ndadlgd die s@rting materials
ar bonyl oxy Het' denotes a nonocyclic saturated

(
h Eo e RreBatdon Ase Lntasid o RiaRaTeR B REGIALS KSMETOHESE:
be,sMRRrihaH ikt ture (for example in the standard works, such as

Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry] , Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use may
also be made here of variants known per se which are not mentioned here

in greater detail.

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

further into the compounds according to the invention.

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

they can be prepared by methods known per se.

Compounds of the formula | can preferably be obtained by reacting a
compound of the formula Il with a compound of the formula Iil.
The compounds of the formula Il and IIf are generally known. If they are

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

In the compounds of the forr_nula IIl, Z preferably denotes Ci, Br, 1 or a
reactively modified OH group, such as alkylsulfonyloxy having 1-6 C atoms

(preferably methylsulfonyloxy) or arylsulfonyloxy having 6-10 C atoms
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tuted by A and/or =0 (carbonyl oxygen), 30 A denotes
unbranched or branched al kyl having 1-6 C atons, in

wohitmh24535 H atons may be replaced by F and/ opcfikprdigbosazs

denotes F, d, Br or I, nd tes 0, 1, 2, 3 or 4,

35 o denotes 1, 2, 3 or4, s denotes 0 or 1; WD
2006/ 125531 PCT/ EP2006/ 004426 -32 and
pharmaceutically usabl e derivatives, solvates, salts,

t Jursfariisy ﬁhényzsbﬁpqmymwfanﬂow)e ZesdrtichlBgy Peifeehbly denotes
m xtures thereof in all ratios. 5 The conpounds of the
fdelula | are preferably selected fromthe group

"A35", "A36", "A37" and "A38". 10 The conpounds
according to the invention and also the starting

mekley feslcsionfi® catrieel sut oyepathaidisomhiah @re knowddd thoperson
p#i(q?red g¥ met hods known per se, -'~ as described in

t RKlied BB &% (for exanple in the standard works,

such as Houben-Weyl, Mt hoden der organi schen Chenm e

[ Mot hods of Organic 15 Chem stry] ,

Geldregretintiomis peafemip)y Garoed gaut tindet basie conditioss. Bnitkrle
reaction co ditioql(sl.\/\hi%g are known angd suitable Lor

t RESERC PEGET 1K <A BStRh Ydrgpices Sy cfistiad Ratasstim hydrox-
Vadd aHBuNOERoRgs a88 hf @ exiaat alamd-eaa rﬁ@t@?h}/dér%x—

greater detail. 20 If desired, the starting materia
cadealssiehtas bariurediydroxida andgalsdimitydraxidei glkalheetd! edtmax-

ot tng e B PR B «BTpBuTbEOMeesn wriovs
t @ryAsicibaees! swh a2pyridige ot didthagoleaimeunds are

generally known. If they are novel, however, they can
be prepared by nethods known per se.

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,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chlo-
roform or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butano! or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahyd'rofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyi
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF}; nitrites, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

The solvent is particularly preferably, for example, water and/or tetrahydro-

furan.

Depending on the conditions used, the reaction time is between a few

minutes and 14 days, the reaction temperature is between about -30° and
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Conpounds of the fornmula I can preferably be obtained
by reacting a 30 conpound of the fornmula Il with a

woanpouagsiof the fornula I11. The conpounds of pthverz006/004426

fornula I'l and Il are generaJy known. If they are

not know, they can be prepared by nethods known per

se. In the conpounds of the formula Il1l, Z preferably
denotes C, Br, | or a 35 reactively nodified OH

gr biF, nsorobihalsetadayl -<40F Badyl3oxyinhmriitgadbéweeatapout 30° and
(pref er%%loy met hyl sul f onyl oxy) or aryl sul f onyl oxy

ha‘i‘}?q‘ﬂj1 =10 C atons WO 2006/ 125531 PCT/ EP2006/ 004426

-33 (preferably phenyl- or p-tolylsul fonyloxy). Z
particularly preferably denotes C . 5 The reaction is
cat isi fedthetmotsy possileds cohiveth aagen powhof thet foam pler ISt

ot s ohgad bhing BroHE T &y Fomaiit Ba s madre Tacae)
pret etalyrabkaldr YWRt@ bbb hsledesical@FRUMRNRS R* and/or v,

pot assi um hydrox- 10 ide, sodi um hydroxide and |ithium
hyfar example by kedudirg rignot groups &b amjiole grotinde &yr exacipiady

bar.j roxide_and calciu dr oxi de; . al kal,i t al

o sl B qelcPiort BaB ket bt PR SR bt S Bl bl e s
sqfitanpl epethiadel, aaagbyvari ous organi c bases, such as
pyridi ne or diethanolamne. 15 The reaction is carried

OWRCTVATIEIGE EBIET §roureinto Seiarexy! JEENBN@Sr of suitabl e
' %rnbﬁﬁmr%vﬁ?hﬁiﬁé Er&)zbdih&?gﬁ l%lﬂp ated lé%n@%gh%ﬁ@&'ﬁ/e amination
et her, BenZene, toO ylene,

petroleu ne, ené or X
ckdnaomat ed hydrocarbons, 20 such as

trichloroethyl ene, 1,2-dichl.oroethane, carbon

t EFHNING GRIBOR G BB FFAGHPN Y RGP BAS A
a'c%%b@l‘tﬁ}g %&Egﬁd%ﬁﬁe% acigt 88'1:3/ eSERPRAR dMChmine
n- propandl, n-butanol or tert-butanol; ethers, such as
diaswdien et her, diisopropyl ether, tetrahydrofuran

('%75) or dioxane: qglycel ethers, such a t hyl ene
o VR AGRAR] obr ot sdrgR S i an k| FRIE- 1 y col
di met hyl 25 ether (diglyne); ketones, such as acetone

or_ but anone; am des, such as : , _
Furthermore, free amino groups can be acylated in a conventional manner

using an acid chioride or anhydride ar alkylated using an unsubstituted or
substit&ted alkyl halide, advantageously in an inert solvent, such as di-
chloromethane or THF, and/or in the presence of a base, such as triethyl-

amine or pyridine, at temperatures between -60 and +30°.

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
which contain corresponding protected amino and/or hydroxy! 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
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acetam de, di nmethyl acetam de or di nethyl formam de
(DMF); nitrites, such as acetonitrile; sulfoxides,

W@ 3e96/138538i met hyl sul f oxi de (DMBO); carbon di - PGUEPI00&004426

carboxylic acids, such as farggc acid or acetic acid;
nitro com 30 pounds, such as nitronethane or

ni trobenzene; esters, such as ethyl ace- tate, or

m xtures of the said solvents. The solvent is

pad¥tiRc growp §n phidheR'adgnotes an awiaomreteciag groemdboexample

t h = fu,ran.. 35 pendi ng on the conditions
ug‘ée(é,e %rﬁgggéggf?aégoﬁ?wgﬁsgrﬁg'?men a few ninutes and
14 days, the reaction tenperature is between about -30

and WD 2006/ 125531 PCT/ EP2006/ 004426 - 34 140,
ndrREBEPCS i wsibermere aivantasiarting praterialalvericih eaing en

C oo PO URRBthed RSt Bt b el P RPLEEREror

c eixpopid tiodsd Whichajomidren to the foanuRT It boBcemaincan FOOephenyl
radi cal Els) R4 and/or Y into one or nore

. . R, R2, R3, i )
r SAPWR(IpSyhigh R'renotes ambygrxybprotectinagrodrhinsteachyf an
r i WL oups to am no groups, for exanple by
hygpg%%gtehg[nd}gﬁﬁmney ni ckel or Pd/carbon in an inert
sol vent, such as 10 nethanol or ethanol, and/or
converting an ester group .into a carboxyl group and/or
cdris &g Rgssibledt A JrBPininlelanafidieet- arvieetasyamino
I e ) i t bV rROx N
oo ISR SRR R BlRent ) GRL Ry ke R esrng mate
aciall [thiegpriotistingrgroups peasiedt ard difebyntriesn inerandthdr, sy

ani d/or alkylatin hydr.oxyl group, for exanple
U?Pﬁgngﬁﬁb}i esh%%?%@Y'ag?% (Et‘rYSK/nDre, free amno
groups can be acylated in a conventional manner using

an acid chloride or anhydride ar al kyl ated using an
undgdermt amdo-grotecting group” is known in general terms and relates to

groups which are suitable for protecting (blocking) an amino group against
chemical reactions, but which are easy to remove after the desired chemi-
cal reaction has been carried out eisewhere in the molecule. Typical of
such groups are, in particular, unsubstituted of substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size are furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process.
it includes acyl groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particular, atkoxy-
carbonyl, aryloxycarbonyl and especially aralkoxycarbony! groups. Exam-
ples of such acyl groups are alkanoyl, such as acetyl, propionyl and butyr-
yl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryl-
oxyalkanoyl, such as POA; alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-icdoethoxy-

carbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy™), 4-methoxy-
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substituted al kyl halide, advantageously in an inert
sol vent, such as di- chloromethane or THE, and/or in

wo bespeassence of a base, such as triethyl 25 apgmeErmbe004426

pyridine, at tenperatures betjeen -60 and +30. The
conpounds of the fornulae | ¢an furthernore be
obtai ned by liberat- ing themfromtheir functional
derivatives by solvolysis, in particular hy- 30

drieinggiosycabobyl énchNmoéry@ EWISLRI’OQE/E sueld agthart PbBor Pmc.
materials for the solvolysis or rogenol ysis are
t Wd@éerr%amm%@mtaﬁ:tmgc@rpwwdﬁ&Qé amct%\/ltfc tusdheamore CBZ,

s in- 35 stead of
8& 6@4%%% agg up stead of one or nore

ree am no an droxyl groups, preferably those
whi ch carry an am no-protecting group instead of an H

m bonded t N at le those wh
R ey P Bt B orOToR bF e feige gy general terms

2%91@/%?51553?’%0@ ggpv@t@i@ﬁ/a@éﬂﬁéble fap M‘Eﬁtin ré)H?dl(oWl group

which R an am no- protectl g group,
ex@apis cheoica n‘emBZ)ﬁsL bet amdeady tareNtvegftauthe Besired
P%fere ce | ﬁ B nor e. vnlto tF%n% Ialr :
wirf ECPPCEPN 19 8§9|°6‘H ft‘?ﬁ%“’é?r&dﬂ Sigeigs Typica
t wshbﬁ‘g%@ﬁ aRNhBYHOREthe BfiHEY UASIbstiONEARF BubBRBRd aryl,
which conformto the fornula |, but contain an

Raa:a!bwecmcy! grasps, (urthermioss ako alsylgregpanl he nature and size

k%'%%?/ *Sr %CE%Q%H'?% gﬁéﬁé CE&SE‘CSHQW gje removed

I0|a@é&i after e desﬂlréﬂrtﬂ’ieﬁﬁbat%adﬂ:cm er Rfction I@éQb@ﬁ@@d)reference
am no and/or gdroxyl?c@roups to be present in th

mawanéc’@frow% a1ig {1 4fh naegiowlars]-10] carbRE ASPERoEKpRIes
?Hgérd%ﬁ{ﬁﬁaﬁdiéctﬂ{ge%r%gé%rr Whtefr @&gzgﬁl,g:%l?ﬁfben‘zlﬂﬁ

eave I'vel
t @Ftﬂ:id@asulfopylpte&fbbmygam aoetyl, wsshémdwmzylrargie’tm’r hutyl are

terms relate rou ich.are suita . for
R Mt s U SR i oo St N

rg@@pté}pgutylpggtewl ch are easy to renove after the

desired chem - 20 cal reaction has been carried out

el sewhere in the nol ecul e. Typical of
The compounds of the formula | are liberated from their functional deriva-
tives — depending 0;1 the protecting group used — for example using stf*ong
acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not alway;s 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 aiso
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is prefe\rably
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
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such groups are, in particular, unsubstituted or
substituted acyl, aryl, aral koxynethyl or aralkyl

VWP 200ps2558 Nnce the am no-protecting groups are pder@¥eth04426

after the desired reaction (9? reaction sequence),
their type and 25 size are fu Zhernnre not crucial;
however, preference is given to those having 1-20, in
particular 1-8, carbon atonms. The term"acyl group” is

t o0 aofl inuthdentid 9od Tha fchetibn eatpstateRRT6r 1 tHé QeARRME fren
with the present process. It 1ncludes a% grou ps
gz

dePOvagtagesHsibshaen ebodt Biangraiiaud 50arw lydretggen 15

heb%ﬁ@ﬁ%%h#ﬁn%é%pgﬁﬁhiﬁ acids or sulfonic acids, and,

in particular, alkoxy-“carbonyl, aryloxycarbonyl and

especi al | y aral koxycar bonyl groups. Exam ples of such
such as acetyl, propionyl

kanoyl
acf“s%@ﬁpaﬁar e%@ﬁﬁ(%ég}ﬁ @@é%ur:a?sc@hé‘ﬁwmp |. preferably be
ar ez r
gy B e RSk g g BRSNS o N
35 F@lmﬂmnb@mﬁ 3, anﬁ thelF(Mﬂ)Srgreubm::ay\dm tleaydd oBQSing

and 2-i odoet hax ar bonyl , such as
N ERER D 65 5% ASlsoRGty B HoaEN B sayIaing S
PChoenatHebinai#t24 15-86° benzyl oxycar bonyl and FMOC, and
aryl'sul fonyl, such as Mr, Pbf or Pnc. Preferred
am no-protecting groups are BOC and Mr, furthernore
CBZ, Fnoc, benzyl and acetyl. 5 The term
"hydroxyl -protecting group” is |Iikew se known in
general terms and relates to groups which are
abI e for prot ecti ng a _hydroxyl group against

fC disanggtherfamagsy t o renove after the

de . 15

P SRR 5536 R AR Ry o
ar pon4seltdbaw.eOnene Dthmdwamis trtfspretsehe ghventisu biﬁm énﬁombasses
ar %lﬁbgsea%kﬁétc(éﬁpa sgn giég?cg gﬁrp arrr%aacleatlca?ll kayccept-

hyﬂus @it PAIBCd IS QEAKDS f@h@vé}%uscesrg@hﬁ! ar?d ey drie ¥eids
are renmoved again after the desired Chem cal reaction

oran@Resedhy Peeershues kpewndr gre ertlBhaangtaudicatipageanipble
hagétpﬁrﬁﬁszoq thé%o%protu'n%glo? *the:L félrpnula ?%Pé) Por%e most part 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
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
giutamine. 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

halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
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of hydroxyl-protecting groups are, inter alia, benzyl,
p- ni trobenzoyl, p-toluenesul fonyl, tert-butyl and

waaedsytbssswhere benzyl and tert-butyl are partp&ploidioosszs

preferred. COOH groups are pry ferably protected in the
formof 20 their tert-butyl “esters. The conpounds of
the formula | are liberated fromtheir functiona
deriva- tives - depending on the protecting group used

- dther ew@sral Scits aRE o ielPEndiRGi Hits tRENBRIABARULSI rate,
using TFA or perchloric acid, "but al so using other 25

stibale omdiagphiate acd die likaiemdaalkyly and ehdrmargsalfenpies, such

SUJJ JhE | [ t i.c,.carboxylic. acids uch
s hafipdichats b Res SFGRNG Gl Wb e Cand e
bengenie-acids and obrengif@Bhks drirdof, 5heh BEezenss, ®ifluar-
additional inert solvent is possible, but is not

ald@lAieniriaieampalealg sugtieateneitiate dierzoates sakicydate, ascor-
pn I aRj { ' [ -
DRSS e LOTALErh Bl SHUFRBE RN NI i s
disakamé theoonesndsiohtrasiobibla | ingluelgethatieftbwing: acetate, adi-
hydrocajrbons, such as di.chl oronet hane, furthernor

e
alP&te: 2PEEHoIAYNSIR RSRAMAR REREPAtCe PREFRICSHITONate (Desylate),
| $RRNRRENAS ulfiRN G riRicRS bquét%‘ﬂ%ﬁﬁp‘%rat&h@amahorsu‘fgnal;ﬁ,__ A

above-nent i oned sol vents “are her notr e sli t ab
i sapnddite; abloyide 36hloxdenznatex cisate yiyduentacatiropionate, diglu-

L LBHAR, RSB ERbBE, ShIPEb SR d e IS HElRS Sfane-
peuFbhate, eurErA8 s idAeRlsd (R r%la%%%i&b%é%@turgﬁztteﬁgmo-

inthe ratio 9:1. The reaction tenperatures f

c hegianpater@ucerptang atoatel glyseramwsphpisuhemisumtintiout

5 fara ngd. 0 ture).

5 hepds Qe el RBRlt Rehmoaa P oL b ETRAGE G-
evaopids, hydefiedidb| §-Nyaroxgeaareguibhates icugel ffethidnate, iso-
di chl or onet hane or, using approximtely 3 to 5N HO in
dPYRARe, fActats, Eﬁﬁfotaﬂaat@h gaiecmaients. Bwipnsde cnaadei@te,

o . . k .

b Penag, MEREAIRL el Mty B de B frggenphos
1phae, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-

ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium,
magnesium, manganese(ll), 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, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-

changer resins, for example arginine, betaine, caffeine, chloroprocaine,



='"1(" 15 Pharmaceutical salts and other forns The said

conpounds according to the invention can be used in
WOReDG126611al  non-salt form On the ot her handpCriEr2006/004426

present invention also enconpggses the use of these

conmpounds in the formof their pharmaceutically accept

20 able salts, which can be derived from vari ous

organi c and inorganic acids and bases by procedures

knehalirien N,Nedibenzy Btratereciaminsaidey zaihirey) | dielelohsajiamine,

o dE A e YV IBBY S A A OB H 2.0 Pt pARaTino-
cogfpaunag é?ﬁarﬁcf@mfrfé' '@#ﬁ)ﬁet‘;ec?gﬁﬂﬁé r]? g?wr%gﬂbgolm%)él NEEBYiiperi-

one of i'ts suitable sa reacting
t h@lncogiuzsﬁpw@uwstamlaeshllst!dibeeh}adrabatrm@ltsrcepmpgiamme

S, PR o R o
hyﬂhéxpléér!dﬁl@dbé%mﬁ’é Péélﬁ'@ pﬁfﬁgalhbtﬁurﬁﬂ'@é"'%’é&%b%e tri-

al kal i ne earth netal hydrOX| des, such as barium
hyefherpeeninadiriesdaminen yamestyiaminel kigropyteméne 3od tris-

pr@8@&%“&2@“8@‘%@?%@@%%% ] et hlgl.)ft' tg%clﬁr}@ ?n ené'ed to

10 piperésbime redirgitibanol ani ne and N- nmet hyl - gl ut am ne.
The al um nium salts of the conpounds of the fornula I
are like- wise included. In the case of certain

ooy e fhiof S bl GRS e
ceingigral ;bsy can tepfiabdmisatigesing agedtsi smmhm - @.g:)laﬂ@yi hél«ﬂes

le h d h h hi
15 QBRI BTG, Sy hyARragen et a6, Pramise and
PGH4aR2806/, Qﬂ{?ﬁi@ smfﬁgeso?&eéxdﬁxuﬁgﬁrog@egﬁ)l dFe@Yfand diamyl

correspondl ng s ts thereof ate nitrate
orﬂ{éﬂ@&b@dﬁ?au—éh@ﬁtkyt halidask &r exadnple kigeyl, dadecyl, lauryl, myristyl

DS e bR Brom e e Ay GRE Bt patdes. for

or@mmp':lea;ca laﬂdn@@ah@mnétﬁwb&ahh@ et gater- aHE bilaslu-
20 acetate, | uoro- acetate, tartrate, nal eate,

LRJ% |Cﬁm@ur@|8ta0&f>€ﬂm%&1ﬂ@améenw Fay batsepaesyising gueh
he |ike. Accordingly, pharmaceutically acceptable
aC| d-addi ti op

_____ The above-mentioned pharmaceutical salts which are preferred include

25 acetate, triflucroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-
rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

30 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.
3 The free base can be regenerated by bringing the salt form into contact

with a base and isolating the free base in a conventional manner. The free
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salts of the conpounds of the forrmula | include the
follow ng: acetate, adi- pate, alginate, arginate,

WEs686/t2a6d, benzoate, benzenesul fonate (besyl aPEF/EPLEH6/004426

bi sulfate, bisulfite, brom degqpobutyrate, canphorate,

canphorsul fonate, caprylate, chloride,

chl orobenzoate, citrate, cyclopentanepropionate,

di gl u- conate, di hydrogenphosphate, dinitrobenzoate,
gé@@ forms differ irea isarisin reapeeifaans, the comeapending salt forms

el EIRGAPLT resRhERE b Sleat BRI AR o Rl I

heﬁb[&ue@lveatse for thelpuspbisy 6f theapiaHtRal Bowkexameatalts other-
hi ppurate, hydrochloride, hydro- bronide, hydroiodide,

2- wm%{wﬁéedheéﬁm@hvem%@sa emgiteesos, | so-
butyrate, |lactate, |actobionate, nalate, nal eate,
mal onat e, mandel ate, netaphosphate, nethanesul fonate,

neAbyh@ﬁinr@aft the phaochycutigapacseptablefrakeaddition salts of the
ggght hal enesul fonate, nicotinate, nitrate, .oxal at ﬁ as

@oua eaﬁognulg-)e(:@rerfgfrge ryg%nqe{aésg ar amines, suc
ph§lﬂ¥Lﬁ?é?£l§teﬁw §Iﬁﬁp?é‘¥5&@%’ét§ﬁa&e%{gaﬁ%%ﬁﬂe§ Preferred metals
t alate, but t

phosphonate €s not represent
r esrtersmrtmmn po%sl%mntﬂmegneslem atck chlaf en silefarred otgmfnc

b0 el et B SIAEE i, o

' ré’t'ﬁ(ahb)a’mlhet Bin @ned@ﬁiﬁ%SNUrWet gl" 1Rasnd !ahd procaine.
manganese(| | Y, potassium sodiu zinc salts, but

this is not intended to represent a restriction. O

BP0 vl O P bRl B B {fpd e RUehfon are

IOOrb @%}'é\h“edTby wRfgiiethalked ad18 femn irito Rhedct Satht 5 sgRikRIM
nd mag- nesium Salts of the conpounds of the fornula

| ampeht e werasiveedaseo rrUBRG thatermation ofythasalh agaaven-
orm FndlHrt ?Eﬂé‘fre%aé&’& cbﬂcde%%eﬁ% z{té? ‘BP fng %ﬁﬁ@’salt form

secon ary and tertiary am nes

al isio cnnﬂauﬂwng an%c@ahdnedﬂlayng)ﬁtejfree mgscﬂu@stmrtuﬁn@dnal man-
ani ne cli m nes,._and basjc ion ex:

ohgmaneike BSd RIS AT AdeHiadt Eansc g B Tesponding

ChLA RRIFAAARRST WA RADELIRSEHE PORSEAN0BL00EE20uct 80 solu
choli ne, N, di benzyl et hyl enedi ani ne (‘benzat hi ne)

di leiltyl :orp@i@n sn’wemte, for the purposes of the lnventlon however, the salts

otherwise correspond to the respective free acid forms thereof.

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

sent a restriction.

With regard to that stated above, it can be seen that the expression
“pharmaceutically acceptable salt” in the present connection is taken o

mean an active ingredient which comprises a compound of the formula [ in
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di et hanol am ne, diethyl am ne, 2-di et hyl am noet hanol ,
2-di nmet hyl am no- et hanol, et hanol am ne,

WY e88di ani ne, N- et hyl norphol i ne, N-et hyl pi peTiEP2006/004426

di ne, glucam ne, glucosam ne,4histidine, hydrabam ne,
I sopropyl am ne, 5 |idocaine, |ysine, neglum ne,
N-net hyl - D- gl ucam ne, norpholine, pipera- zine,
pi peri di ne, polyam ne resins, procaine, purines,
@@ifpﬂm Qfé)netfP its @|i$arrblbamfph|@r Iftthlsetaﬁ;ibammearts improved

TR bR A AR R E pompared wite the free

noformnsfehd edtive mgl@d:teﬂpbem@btr@rrs@ﬁtf@m@bf e abRANAYRLSent
of the present invention which contain basic

ni ¥§esheadiebnths Iﬁharmﬁg?egméaibsa@@ptwe salitferniof te a@tiwgm—

o R o PO, s Plaliiuntor i et BT ce-

brsjm'cblphambdckasﬂle prdpél@ mﬁﬁ@[fﬁﬂt ki nsttHdateslied &4d can even
exanpl e di ne dleth nd di anyl sul fate;
8%}%1 @Péi’“b{? |I nicéé%ﬂ haimaserenaiaiss| of taw@@ye ingredi-

| 3éHtXf|nth FB@'g'e%Hb' stfhré?la aﬂ}%ﬁv @rthg% gprom de and

i odi de; ary exanpl e
benzyl chloride and phenethyl brom de. Both water- and
jon

| d h
cro Bl 2 Be ol RHE: Lacorabaip dhe Hishups reanin el brcering
pharnsie entlbs@br s@ldtara\bhe Fna%{ é?cdéfrglﬁﬁfyr&%u% HLMHIs &vantio-

acetate, trifluoroacetate, besylate; "citrate,
f Jﬁﬁﬂ@f@mSnglh@arﬂ:@ﬂetherﬁmeswaﬁ in raeemijc diiip mmtuaaléy active form.
hydr ochl ori de, hydrobrom de, isethi onat e mandel at e,

| um\ﬁ%@ %Eng%%e[lﬁltg?g%&*v?t Eoz:thé; E%?crx‘segr? : '?*ste%b’%oﬁne?s of the

Sldofnm?ndsytbfahe fortngmlhrt aﬂgy diffeir OtrErzgties d%@aﬂﬂl@tcﬁu%me en-
troneth 30 t is js not intended . to
r SPHSTEHE: L0 11BS6 FRSet dfie SPdoTaa ek GicRHer B iRErmedistes can

bag &%mm%e%nﬂ&ﬁe@@ﬁﬁwp@uhd@ﬁﬁ cﬂéﬁﬁ@él%‘? ph9¥|cal meas-

bringi'ng the free base forminto conhtact wt
sufrés hewn tariioepersein shiked ebiratoneiah ematcs/ledgast $iech in the
formption of the salt in a conventional manner. 35
Tﬁé’nﬁéé ‘base can be regenerated by bringing the salt
forminto contact \

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

by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and S forms of
tartaric acid, diacetyltartaric acid, dibenzoyitartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example N-
benzoylproline or N-benzenesulfonylproline), or the various optically active
camphorsulfonic acids. Also advantageous is chromatographic enantiomer
resolution with the aid of an optically active resolving agent {for example
dinitrobenzoylphenylglycine, cellulose triacetate or other derivatives of
carbohydrates or chirally derivatised methacrylate polymers immobilised

on silica gel). Suitable eluents for this purpose are agueous or alcoholic
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with a base and isolating the free base in a
conventional manner. The free WO 2006/ 125531

WRCTNEPZBO6/ 004426 -40 base fornms differ in a rartrigmw 004426

respect fromthe correspondi ngosalt fornms thereof

with respect to certain physical properties, such as
solubility in polar solvents; for the purposes of the

i nvention, however, the salts other 5 wi se correspond

t osblvent esxiects, sach veefdrasantoie,teexaherieairopAaol/ acetonitrile,
ment i oned, the pharnpceutically acceptable

ba %—W@E?dﬂ?%%feﬁ? ?gho’e conpounds of the fornula I
are formed with netals or am nes, such as alkali

MetTAkSnadition ﬂﬁ?ﬂhbﬂﬁo%afetlé}eg% ASuek oPﬂ%”‘éﬁrﬁﬁgﬂhcﬁ?énd/or

Preferred netals 10 are sodium potassium gnesi um
ang@hgsiptoginally peeepiabiaisaltgiiereof fantheegreaneation of a medica-

;M BRaR R A E T TR, i G ReaRE B HoMendifial Mg
N- 8% Hyhe\Pegh beadnoertaéa thtpPs@tdbfe déSadd'®rm here together with
base-addition salts of acidic conpounds according to

t hat eRsEARe 6Rlidy BV pRfYRF sEMbYiauid exgiment Headivent aeiddif de-
fo ' 0 | | Cj . e
tosiedidhRoiahaiin Mhion Stibbicch e s Bocdfiohidh o
conven- tional manner. The free acid can be

re?ener ated by bringing the salt form into contact
wi T Re dpverdioa THRaeeledeiaigs thmedicanapssomprising at least one

COoRy&RbLARY: tﬁ@%m?c{l)a PSﬁd/o?ﬁﬁafrﬁﬁ@e&f&a‘ﬂg{ugé%sa. r[v%‘ﬁ(/es, sol-

in a certain respec romthe correspon

f ovatestener dofeoisarhersethpesdf§, includarg aixtum@sythecsdf in all ratios,
properti.es, such .as, solu- bility in polar solvents;
fO?R‘SH’QJ['BG?EB’og’é%p'SPtSt"I‘Técﬁofﬂqlé‘ﬁ‘?%{t&n, however, the salts
ot herwi se correspond to the respective free acid forns

thereof. 25 If a conpound according to the invention
coRharmacersica! faramlatimnsgresue adiiieatared dnjiebioemcsf dosage
for m ' t .f 1

t, R IR IRE R EER Ao Gath At Bindr il por

Typosade omit t Spdrea salttcahaiomp i, focéxiteplef 01 eyas €, pref-
bitartrate, diacetate, difumarate, dinmeglum.ne, di-
pheshat éng & £BRNG Ratbcylasiy peaisEahlvbpinae fo AOP Mmaief § gom-

Nofolm sRdsdirdid BB ifvertiont d@péﬁ&iﬁ@i&tﬂhgrbisease condition
treated, the method of administration and the age, weight and condition of
the patient, or pharmaceutical formulations can be administered in the
form of dosage units which comprise a predetermined amount of active
ingredient per dosage unit. Preferred dosage unit formulations are those
which comprise a daily dose or part-dose, as indicated above, or a corres-
ponding fraction thereof of an active ingredient. Furthermore, pharmaceu-
tical formulations of this type can be prepared using a process which is

generally known in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-

-gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
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Wth regard to that stated above, it can be seen that
the expression 35 "pharmaceutically acceptable salt”

wonoohrespsiesent connection is taken to nean ampcagirodN®R/004426

i ngredi ent which conprises a %%r_'rpound of the formula I
in WD 2006/ 125531 PCT/ EP2006/ 004426 -41 the form of
one of its salts, in particular if this salt form

i mparts i nproved pharnacokinetic properties on the

actagyinal ogp@@nent| GedipdingdunctifankbesfinBamusenrr ahtralénous
active ingredient or any other salt formof the active

i naF Bdrasiermal) u’g@@oeaﬁil@? forwtmrm%prmrw using all
Y g%@géggﬁéwh uﬁ‘ﬂ{ ﬂérrﬁgc‘?eﬁiﬁé olr%%%q{pfl ; Sang the

0 Pprovi |ve i ngr e |e
wi abtiae iﬂlgfecﬂemtadltfpﬂa? enﬂpibhﬂe)bn:acﬂjuomté)y which it did
not have earlier and can even have a positive
i nfluence on the pharmacodynanics of this active

' nth%gc@u%a%dr@odﬁﬁﬁ%datg?ea L&r (#rgﬁéﬁﬁﬁﬁ%ﬂého‘ﬁfédnc@&)édmmw

in the accordin
t oistdrediasverpidrete unkts, bech By fir eaimpde, c\épsulelsrtmtab[ets pow-

mol,ecul ar structure and nmay accordin occur
e R ARl SO O STt ooy v EoRS e s P waeys -

| NuHBCEAMIe ManhdloPRlant fdds; 8F bil Ve watsmMquiPePuiGsnd Bewater-

pharnaceutlcal activity of the racenates or
st @r@bligddemulsibnshe conpounds of the fornula | may
differ, it may be desirable to use the en- antioners.
In these cases, the end product or even the

| NTeugEd; @k@ﬂpﬁ-ﬁm tf@c@@@mtaeadmmugrﬁnﬁnhlma%m@ of a tablet
corrpounds bé hem cal or E) ysical meas 20 ures known
B he

t o0k PP SBA agkiveindieient RraMaPRedt cav kA compirgkwitaan oral,
oV A0k 08 RS ol e DBER R ST Ry

di ast ereoner e m X réac
Wi exarapleo ptham:ll |gly@etl, wateresiod mm@(ea@@u\tderﬁaempfe;mrecﬂ by

t abl.e r esol ent optically active
S BTG iTo R B P i SO e ToR G4 2B VR RgiTEwh a
di ﬁ%ﬂéde%&:&é%ﬁuﬁéhﬁcorﬁhﬁﬁﬁé@% hadihfsd lﬁaﬁﬁéld such as, for

mandelic acid, malic acid, lactic acid, suitably
M@tampket ad m!a@amm&r@teosu@xaapﬂoe exanmﬁwbbmlmwatol.

act i beﬂrz %?gs‘f’eurlvfap\pé/ opsfpoerlsanr?t)a‘ndodye may i I%%w?s%sbé)%tréscezﬂtl y
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
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

fn 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-
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30 canphorsul fonic acids. Al so advantageous is
chr omat ogr aphi ¢ enantioner resolution wth the aid of

Wah2000115631 | y active resol ving agent (for exanmd/EP2006/004426

di ni trobenzoyl phenyl gl yci ne, ggllulose triacetate or
ot her derivatives of carbohydrates or chirally

derivati sed nethacryl ate pol yners i mobilised 35 on
silica gel). Suitable eluents for this purpose are
agaegis, giuceﬂ;e:ohbéﬁaela%séoaﬁéé@ﬁéﬁslnﬁﬁélfﬁ?ﬁQ@ﬁt@OﬁéItaﬁal and

-42 stg]I %/ent m Xt ur.es, fsuch as, for exanp

heRAMEPHS BRI aREE) a8cer sxarPIg, @Cacwaeiraaamh@rmdm algi-
t

[ Pk, Gaitoky el OB AL HENE ST Suf sl b the ke, The

acbémmabtseuwl mstheheldeeégé mrmémcmdepmdalmmteaié sodium

ca- ment har ceu OSI tio
e Slebiate i eRh TR, ROt PBRgeste TRty i arasate, sodium
COBNP@hH@%Hdﬁh@ likeSThé @h&.@tegpaﬁﬁg %Jl&ﬂé“vﬂﬁ{o%t b@&@t Hé%gncted

with at |east one solid i quid and/'or sem - iqui
exm%e@wﬁtafﬁhaﬂpﬂwéﬂﬂﬂum agéar, denlanits, keothanrgum and the like.
her acti

f
© T Re AR ol by TRl Exhitild, g S powder gaixiuge.
mgrmntgsoncmmre%ﬁg tié nigard, Ridng 6 NMVHRE a0 o Miinteg-

formula | and/or pharnmaceuti cal | y usabl e derivati ves,
sofant gadeyessing dhe eabiiesoidrEe torgve tableisndl patydry mixture is

(Txé%%r en? épgﬁgﬁ\grﬂhg é:%lrrlu Lﬁ'\‘d &%Hm%ﬁ;g Q psyltgg%l ILﬂYanner with a

f odlmBMtdr@rbasarasttees@dbe@IaSbeé eahd lptldjmnfyomm afbigtesagech
uni ts, whi ch ie?rrprl se red erm ned anmpunt of active

i n@? 28l EKEMP CaEQP’ﬁ’HﬁB%‘C‘a lpse SLAlgalm; gelatie or polyvinyl-
él%nef Qrdlwrﬁ et@rdanfBUch a3, gwr é&fa‘?ﬁpl%oggﬁﬁﬂr@ :{fp ab-

O ng, particu ar y prefe rabl
a s@miopwneleaatoursimhgast dor @v@mmleeatqmtemdapmiﬂmmgl/mmn

t he_di d t
i BERE SEh Mt eiie DSoahe. kamin Co il ium possbate.
t heh pbhwelel mifiurd Bah MRCgahuRAd bo e ItQﬂﬁ] §§md@$ such as,

adm ni stered in the formof dosage units
c oldp ExaB e vsdiet B rahreastaniatia sfuciage e soiuﬁgnwf effiulose

gfnér ;?@12 r@\jﬁ}bplﬁlspe{rﬁf Sfesgﬁgqpﬁ?ﬁﬁgﬁéggsle\%? fl\%gé\rrfg\@%@éﬁve t?

aSQﬂalrndlai@hed']eabowder @ixtarecedri BS run through a tabieting machine,
giving lumps of non-uniform shape which are broken up to form granules.
The granules can bhe 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
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or poclymer material
and a gloss layer of wax may be present. Dyes can be added to these

Coatings in order fo be able to differentiate between different dosage units.
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pondi ng fraction thereof of an active ingredient.

Furt hernore, pharmaceu 30 tical formulations of this
WO/pes/tes3ibe prepared using a process which i s pCI/EP2006/004426

general [y known in the pharmaggutical art.

Pharmaceutical fornulations can be adapted for

adm nistration via any 35 desired suitable nethod,

for exanple by oral (including buccal or sublin-

guélryl liquedd, aluchreas &r, extaom |6 ol (Hiore | sydtipgakd efdls, can be pre-

sublingual ar transdermal), W) 2006/ 125531

Pd??@ﬁgkﬁldéﬁ deuy 96 dosage vas rathalra gieestuantify comprises a pre-

(i :

o T e GBS B i pol A, ABES 2 ol BB Sissonving

pr &w%poem@gw ah Iaqupooseekmﬁen Iwimm suitahbibélavour, while elixirs
ar maceut i exa ining the 5

PRI B Brinhi Dt el BREG Hehicks tspensions Can be for-

adrrWa’t’f@H(b%/)dlsﬁé}@fdi‘ﬁc?ﬁ%'déﬁllpdcﬂdwlaaﬁbr? @g@iﬁ’it:%dsfo‘ﬁfbmsers

oral admi nistration can be adm n- |Stered as separat e

unalﬂ@ enydleifiess suthas eloaephmple aibokdatedrisstbbst atcopow-and

N T R N T

f oo BXafpl®) pegpar At Rl drirtitiich SWHLEINRS oP5aMHARI- or other
in-oil liquid emulsions, Thus, for exanple, in the

cRidTBRl BHapieaeit Angthalkorparikenisd be mideda t abI et
15 or capsule, the active-ingredi ent conponent can be

conbined with an oral, non-toxic and pharmaceutically
ac'&taaept:{abia@e uni fornextatipheftr orsiusdmiasstration cagx #Mdseed, be en-
et hanol E.Xce rol, ter_an th like. Povvders are

pr &fRsAieBy TBIERRBYIERGT R EOT Ba7 8lsg ha prepgred in

fiQiRrsh aRyaRd: méﬁe!’%s'etls‘@xﬁéhd%dz@r BRALERCS M g‘gr e>§%nr1ple,

excl pi ent comn nut Imlar manner’, suc
exWTpfb@Ungaﬁr @ﬁlbbﬂémgmfbldﬂ&@ﬂa&aena’amahnramlyrﬁmrs exanphe the
l rch or mannitol. A flavour, preservative,

d| ersant and dye may |ikew se be present. Capsules
are produced by preparing a powder m xture as

descri bed above 2 25 and-fillinﬁ shaped gel ati ne
sha sofmerads oh thedorwin baanhgaltasalvadas endplivriolegsally

o{n mlo%’rlvgﬁ\ﬂ%y %egécffpc%r S8 bl SrfinAtL dy |F1%[11§{ch gf

magnpesi um st ear a i'um stearate or, polyée

gl soooe delivarglsydtehnes, muchass, e exdaesie! smbhenilpoeter vesu:ies

m xture before the filling gperation. A disintegrant

orlais Ypiiamellar vesicles and multilamellar 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
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 fo soluble pblymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by

palmitoyl radicals. The compounds may furthermore be coupled to a class
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30 such as, for exanple, agar-agar, calcium carbonate
or sodium carbonate, nmay |likew se be added in order

wononsimseate the availability of the nmedi ca- nemraffbeisiooadze

the capsul e has been taken. lp~addition, if desired or
necessary, suitable binders, lubricants and disin- 35
tegrants as well as dyes can |ikew se be incorporated
into the mxture. Suitable binders include starch,
gebabiodegravabls pblysiegewhictsarhs@tabld eir xidMhg controlled
2006/ 125531 PCT/ EP2006/ 004426 -44 anple, glucose or
betHePsRP %éne%@”@?@hé@rsewa@lefn%waﬁm 2@id, pely@psilomsapro-
sy r

trgéggjg{gn?ﬁwﬁe lgl%?d J&ﬂ(orﬁ?@@érg p&?ggétgl’s poly-

cad lbwmpwydmebbiybmaqnﬂhmtm enesiikeciadr, arnmBkipathic biock
e 5 lubricants used in these dosage

d t ik
?2? ?W??%ggh%‘gagﬁlﬁ ol eate, sodium stearate,

magnesi um st earate, sodi um benzoate, sodium acetate,
sodium chloride and the Iike. The disintegrants
i nEharcm@aC&Mthhbﬂurmluéatngs mksipted:fcmdransljerraamdramwtmion can

IceII ar tpnite, m and t he
"E%gdmfﬂé =0 ét'%fg%qf@ﬁ%? Sa%réa‘%? eF ¢d d%%ﬁap%ntact with
Priepasjidérnais RS FediPid Al MBus 1Q>r%rx§mﬂlé‘tth@%cﬁ\r/e [ndgredlent can
dry- pressi ng the m xture, addi ng a l'ubri cant an

di kg Aelbgred dipm ﬂ?ﬁjplﬁﬁtﬁiﬁmgnm@%&ﬂ@ ras dscribed in gegexad
ta‘c@hﬂﬁn Pﬁa%%&tltl%ll ﬁtﬁ%gg l!ﬁ t?’g@l’ g‘?ﬁéﬁﬁgﬁy mxing the

npound’ conm nu with a
dlluent or a base, as described above and optionally
h a binder, such 15 as, for ex

ARSI R MRS adaptad é@rnfé)Pé?ai @én’ml‘ﬁftﬁ%’tlw can be for-
p%MI‘é‘tél:Y bs o‘ﬂ%rr{eﬁ’{té %s%@éﬁ%ﬂdﬁé ﬂ:ﬁlopgt @5\98&18 sSiEBns,

for exanple

ac;:tB@It@ arals, , spsagd) aasoscﬁsoor eianpl e, a quaternary salt,
and/or an absorbent, such as, for exanple, bentonite,
kaolin or dical cium phosphate. The powder m xture can

ber G1tA8 WeatPanbyf Matdyansy éthe%kt'érr?altf seﬁ'@ or é&d&‘ﬁpfesmouth
20 for exanple, syrup, starch paste, aca |a muci | a

ora"ébfﬁl‘i!lﬂ.l thrJornulagpns b preferabhoagpisad amtcemadlomtmedﬁ or
n er ve..to
rinaran bfe SRR RN Jo o RaPUEAERhe EplG magecient
t algineda ngpﬂfﬁgtém #ither with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated fo 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

_in a suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.
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‘prepared by

gi ving lunps of non-uniform shape which are broken up
to formgranul es. 25 The granul es can be |ubricated by

WOFIPY135/3of stearic acid, a stearate salt, t@CE/RA2006/004426

m neral oil in order to prevemt._.sticking to the tabl et
casting nmoulds. The lubricated m xture is then
pressed to give tablets. The conpounds according to
the invention can also be conbined with a free-fl ow ng
inert 30 excipient and then pressed directly to give

t i ' | at.ion.or. .
| epheh et Do RIIAB el B R B APIN ! orti e
| agarrier snbstasté hgacblid cohprisad 66atE MdvIRY Bhving 4 iRicle
of _sugfar or polynmer material and a gloss |ayer of wax
e

me$/ZBelop FESRINE, IDyRR range He-588daigrans. widdeis adainisigied in

i r ; apl L ferenti Lffer
douyBehne R DT ek Eshy By aRAIBER B sbE neek
- 4 Geges| fraguoiadsgntsineh castairfiog trexpowter hslal diddeom, the nose.
syéu. aﬁd elixirs, can be pre- pared in the formof
do %'8933'% ?%U'@ﬁ()%?ﬁf MYPipEAtgn #atnasal imyrardwserppe with
speeifi . Ca; o
B SR A h O SR R HEL St iR Ao Bons in
sovateronoili th a suitable flavour, while elixirs are

prepared using a non-toxic alcoholic vehicle.
Suspensi ons can be for- mul ated by dispersion of the

CoPRaUnstdutical fRRulamhs adebte @Br a%%iHEErbﬁér@bg infd&tion en-
enmul sifiers, such as, for exanple, ethoxylateéd

i SenRags/linely peRiiuatasistpon misty.evhigheandsgemsratad by vari-
t j £ .addi 1 ] h as, 1
£ o, Fme B Rl K s KR b Bl s S il ingina-

sdoharin, or other artificial sweeteners and the
like, can |likew se be added. The dosage unit
fornmul ati ons for oral adm nistration can, if desired,

bépipdimaeeutigRBhALRS ohS a@‘aﬁfe&%ﬁ’%@ﬁ%ﬁagﬁﬁﬁéﬁéﬁ# &id B8
can al so be prepared in such a way that the release

| sacERinisteed ay pessariede thmsond) casamé pgelexparits, foaing or spray
cgati n% .or _enbedding of particulate material in

pdPYHEPUO Gax and the Iike. 20 The conpounds of the
formula | and salts, solvates and physiol ogically

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

diately before use is necessary...

Injection solutions and suspensions prepared in accordance with the rec-

ipe can be prepared from sterile powders, granules and tablets.
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functional derivatives thereof can also be
admnistered in the formof |ipo- sone delivery

wopetaerzss3isuch as, for exanple, small unil amel Pa@t/EP2006/004426

vesicles, [large unilanellar xesicles and

mul til amel |l ar vesicles. Liposonmes can be 25 forned
from various phospholipids, such as, for exanple,

chol esterol, stearylam ne or phosphati dyl chol i nes.
The conpounds of the formula | and the salts, solvates

ogi cal | 30 functional derivatives thereof
ﬂggﬁé ’%@L@éﬁvl{?a %fl%%m%ﬂ%@vaamﬂlcufﬁdm|n@%nt5@ed
[ I I
a:‘%’dn::’s'gﬁ%@*ts Cb?é fbﬁéﬁlggﬁ%%\@ﬂ‘a%gﬁo o@ggﬁ%rr%dp é‘ u@ﬁal in the
sohrtiplitd Iﬁepwtdoéha®attm1wwple ofréwtiva dattiot; thoas, rfoaea»sampie

pﬁgﬂﬂ%@égﬁﬁm yare Q&Parm ’?or cg)ral X(y nr}[ st%/tirornorlnIayofI %r(])ﬁ’] pr:%g fla-

pojatrydr oxypr opyl met hacryl am dophenol , pol yhydr oxy-
et hyl aspart am dophenol or pol yet hyl ene oxi de
pol yl ysine, substituted by palmtoyl radicals. The

208 988 Al Bt 96 S Sl o g Pubiigepends

padry aRiUsnivéY ¢FHadions, ntitiding efd @xaniie, eHE gty Welghe df the
reI ease of a nedicanment, for exanmpl e polylactic acid,

pAlyoap§F |86ﬁneiaﬁ1ﬁ)pr610§@t dneaseperydition wkyduiepires satment,
Oair%oﬁ BOGSHE! e r%?uﬁézxﬁq %Eéqmlﬂ% lé’dn opggﬁpﬂr{é%ﬁ%(@%iaaﬁﬂm—

ycyanoacryl ates an

bIsd)rtakionc apdliy oitinsatelly deteintged $y thbarcating doctklor vet. How-
formul at i g(ns ada I%t ed for transdermal adm nistration .

c&YerpR sHRPISRIEPER! @ls? FRAWIERE tCOpIIRg taihe inyention is
W@lﬁﬁt inth8$8n& \%ﬁ\c@ 1"?0“(00 Eh%/%d@f ﬁé@?a?fhet R ipi-

recipi e Thus, or exanp e “act |
c a?rlﬂt lﬁ@lalwml)ereedi afy rawh netrbcmiladﬁ tyguicdlly in dime cptyer fesins] taas

SERB oL OSSR pk A FESRSEHNG8] ooy for

C@M%dﬁwrﬁéﬂa@élgﬁlnﬁ;oﬁo k Fél GAlalipWERESH 78R CRMPWhere
for- mul ated as oi ntnen Creams, suspensions,

| diRisATBOURoWRERS | ada'tbmra‘tarwgs anpagivisiial gepe pes gapps usually
agl gségr%socff ﬁr{ ?08530%35%1o%h?orterx%%eg[gmmq?fthllegef eﬂ\Pe Of SiX)

ot her exter I exaipl and s
t l]nerfdalyrrslda matdhs taeEd@llyed@ﬂeﬁhltMeQQMG &h efedtipi eﬂﬁbunt ofa

oi nt. nent
sa‘t or solvate or of a physiologically functional derivative thereof can be
determined as the fraction of the effective amount of the compound of the
formula | per se. It can be assumed that similar doses are suitable for the

treatment of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

Further medicament active ingredients are preferably chemotherapeutic

agents, in particular those which inhibit angiogenesis and thus inhibit the
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cream In the case of fornulation to give an ointnent,
he active ingredient can be enployed either with a
W&%"ﬁf’ﬂsﬁ? c or a water-mscible cream base. PCT/EP2006/004426
Al ternatively, the active inggedient can be fornul ated
to give a creamwth 25 an oil-in-water cream base or
a water-in-oil base. Pharmaceutical fornulations
adaPt ed for t opi cal application to the eye in- clude
ey 8IWHAND shregdid fumper aelfs; \Péefleﬁ%ﬁ@dlﬁ@weﬂ kerdi toSgFGEd

O rSUIRENHRRitoRD lﬁ&u@ﬂg%ﬁggjﬁ?% %fm& fagu ﬁ%nsae[ \ﬁrﬁwbl Gl Aocted

an aqueous sol vent

adapVEGH meeptmbcahd appiosein amdl Endédiatimout h
enconpass | ozenges, pastilles and nout hwashes. 35

Phar maceutical fornul ati ons adapted for rectal

adpi RipidLbi i Iatéﬁﬁc%%e\l;‘g \58%@96132@%%93&@% ESHBItion with

suppositories or enenas
Pd’WeERZODBw rmfﬂma@ﬁ)rdm@m Rhaimentiohigemlerdllyrindudéiatitydating

df d whi ch th
o B8t Ec e meEbRiek S Biophy B N: 5 AfnseRaENC AEAMY &
pa[obbféo?néra%élr%:bﬁ&* oA SN, r‘n“{o%‘ﬂﬁéﬁﬁg la%ﬂuﬁo&v%dmﬁnon

m crons, which is adm ni stered ner
sn@ﬂmpiee’»eﬁaken, i.e. by rapid inhalation via the nasal
passages from a contai ner containing the powler held
close to the nose. Suitable formulations for

adahimedpliadticnyars BRS Blefe RILVY sQIEcRRSFoA AR FoMWiRg chisses:
liquid as carrier substance enconpass

ac‘i‘“t{?@QYﬁb'ﬁ%dﬁ[@ﬁ megioamesis, Mifomycingt bleoprycing, cytotoxic

oy ARG S B, AR RO A i PR A T b

m gydlptodmich can be generated by vari- 15 ous types of
i ensers with aerosols, nebulisers or

pﬁgs iur ?ed d 93)
Prefereiiceps AVRIBUNE S2Id ¢lapses i, iTerexasmpip: earmino-
f Oy ﬁQdQ@r‘xor@@[&ﬁ”aﬁHn@Etéﬂﬁ %Pgﬁe@eam@t@pﬁéﬁﬁ ecﬂ?f%ro—

pessari es, ons ans, gels, pastes, Toans
sp’ﬂaﬁhotmatﬁjll’alt@mmn Rhrfimoeyi, @ﬂutbrmunathiaﬁﬁhj%odeoxy—
ac{ﬂ%tlr?ed mfoonro %rss éteer %{/tara rpng | ta'fz%‘&';t? ine r]cﬁloguanme azathio-
prine, adenosine, pentostatin, erythrohydroxynonyladenine, cladribine,
6-mercaptopurine, gemcitab'ine, cytosinarabinoside, podophyllotoxin or
| podophyllotoxin derivatives, such as, for example, etoposide, etoposide
phosphate or teniposide, melphalan, vinblastine, vinorelbine, vincristine,
leurosidine, vindesine, leurosine, docetaxel and paclitaxel. Other preferred
antineoplastic agents are selected from the group discormolide, epothitone
D, estramustine, carboplatin, cisplatin, oxaliplatin, cyclophosphamide,
bleomycin, gemcitabine, ifosamide, melphalan, hexamethylmelamine, thio-
tepa, idatrexate, trimetrexate, dacarbazine, L-asparaginase, camptothecin,
CPT-11, topotecan, arabinosylcytosine, bicalutamide, flutamide, leuprolide,

pyridobenzoindole derivatives, interferons and interleukins.

Further medicament active ingredients are preferably antibiotics. Preferred

antibiotics are selected from the group
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aqueous and non-aqueous sterile injection solutions
conprising antioxi- 25 dants, buffers, bacteriostatics
Wwan0gBlstiles, by nmeans of which the formul a ti @CTIEP2006/004426
rendered isotonic with the blggd of the recipient to
be treated; and aqueous and non-aqueous sterile
suspensi ons, which nay conprise sus- pension nmedia and
t hi ckeners. The fornul ati ons can be adm nistered in 30
si dgtignatogen pdaundrtibidivs édarabicéi, reirsibicigmitosamploge, bleo-
seal ed ampoules and vials, and stored in freeze-dried
(1 JOEHL PIEREYCEy BHOMEHt hat only the addition of the
sterile carrier liquid, for exanple water for
in%ection purposes, inmre- diately before use is
netedBar yedicagmentrgctiee ingredients amnsreferdblystaynss imhibitors.

' ith.t - b
D R R PRGSO R ME5eet@ « ot et s
WO 21006111008 He REH/ A0 AIRAL A6 cxABplet s BRASY M T8 Wydrox-

saying that, in addition to the above particularly
medTioAdd [SObd} pRdiEhna yrosine kinaseunbibitorssferegxamhple ZD 1839
com%%isag ot her agents usual in the 5 art with respect

to the particular type of formulation; thus, for

exanpl e, fornul ations which are suitable for oral

aﬂp‘i istratjon may conprise fla- vours. A )

t et HRUT PEiRRMEre pLEYQ IngsedipBisnaredireteralalbnruigiar experdn-

f of: ; f t Qr

| PR SeRRE eapor yihiBRoE SIBR T oG tlapqiygers for
huerample RINAfiom theecelirmamileies. dirsfase curieht éxporivnhithitors
requires treat nent and its severity, the nature of

¢ FECrTRRIPA OB T arh el 68, SPIEIIRE. rafadancon,
and is ultimately determ ned by the treating doctor or
vet. How 15 ever, an effective anount of a conpound
adudtirmyedisanteat pativaningosdiests ajeneetaraiyly innctdae expngen-

er o otniBi e bl o Ba bR oy s B P e
r angensieRNA) fromliersikthordus) PoEfapRicahic e exghyt infhiMitsrs
the actual amount per day for an 20 adult nmanmal

wel§IREIRFIS fieg the greyrIqallysietineleptoroyan @, Taimdane. wher e

this anbunt can be adm ni stered as an individual dose

per day o@r usually . '
Further medicament active ingredients are preferably immunosuppres-

sants. Preferred immunosuppressants are selected from the group rapa-
mycin, CCI-779 (Wyeth), RAD0O01 (Novartis), AP23573 (Ariad Pharmaceu-
ticals).

The invention also relates to a set (kit) consisting of separate packs of
(@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof,
including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredient.
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in a series of part-doses (such as, for exanple, two,
three, four, five or six) N A per day, so that the
wioodoad 1 3adl y dose is the sane. An effective anmunt P%osﬁmuzs
salt or solvate or of a physng ogically functi onal
derivative thereof can be Hetermined as the
fraction of the effective anount of the conpound of

the formula | per se. It can be assuned that simlar
dosRs <@k @oﬁb‘rk@@%@utégﬂé Joﬂ‘?am%r%e «g&?ﬁé b8§(§9,tiﬂﬁﬁ1idual bottles,
condi ti ons nentioned above nventi’'on

f ubasmarmmqu&aaﬂ de b nnmdlfcmrmm;slec oomiprisé sgpatatd east
on oyn f.the for and/or pharnmaceut.i cal

o B ES Rl So oS e R kfe it 8 e Reniing &l the forfnula

t hese@br phachach ngalky &Eé&ﬁlé%éﬁ}ﬁﬁ@@é‘ sblVafdd aﬁ@ts{é?émlsomers
and at Ieast one further nedi canent active ingredient.
35theteefhincluding oxxeras heréofdn iatigatas, ent s are

pr [ henot her apeuyt i nts articul ar
PSRtV A 805 o SRERaRnentibel indtap @t jncs-
VA0 bL BobBtisBETéMRP2006/ 004426 -49 growt h and

spread of tunour cells; preference is given here to
VEG- receptor inhibitors, including robozynes and
antkgense which are directed to VEGF receptors, and
angrostatin and endostatin. 5 Exanples of

anti neopl asti c agents which can be used in conbination

Wi The ptdeent coppioneds a¢s enikhiig dspHatmhacBUBd|izRfive ingredients
ge eraII i ncl ude al kyl ati ng agents, antinetabolites;

epPHBIHYI ab?tdﬂpﬁ fcafﬁrafﬁlthw@aaﬁa@tth@ treasipast ofdiseases in

tqpmbﬁqq@f,g@ t% idor; procarbazin; nitoxantron or
pl ati num coo Ion 10 conpl exes. Antineoplastic

agents are preferably selected fromthe follow ng
classes: rac ins, vinca,nedi ca

nt
i HRWERLSH r-‘ﬁéo the bigk 8% FempsuR > phif fgwaula 1, and
. eﬁjﬂdﬁma@égﬁca[@' Mé‘@éil\?’&ﬁ/espéﬁ(/ét‘é%% steleHrENIRErsAREreot,

podo- phyllotoxins. Particular preference 1s given in
t Haclyding rpixtigresshereof froall twspfar the areparation of a medicament

for the treatment of diseases in which the inhibition, regulation and/or
modulation of HSP90 plays a role.

'
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
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-
domyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovar-
ian cancer, prostate cancer, squamous cell carcinoma, basal cell carci-
noma, adenocércinoma, syringocarcinoma, sebaceous gland carcinoma,
papillary carcinoma, papillary adenocarcinomas, cystadenocarcinomas,

bone marrow carcinoma, bronchogenic carcinoma, renal cell carcinoma,
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nyci n, daunorubi cin, am nopterin, methotrexate,
nmet hopterin, dichloro- 20 nethotrexate, mtonycin C

wpapta'128a8yci n, 5-fluorouracil, 5-fluorodeoxy upPCWERS006/004426

monophosphat e, cytarabine, 5S-gracytidine, thioguanine,
azat hi o- prine, adenosine, pentostatin,

eryt hr ohydr oxynonyl adeni ne, cl adri bi ne,

6- mer capt opuri ne, gentitat3ine, cytosinarabinoside,

p dtc&):pﬂ‘igih‘laobtia iducbcarcipodupn rquIriot:avd:m)rda réenalhbm enstrgbnic
for ex | e,. etoposi de, eto d hosph te or
¢ SHATBEE RS AR, Sevisl GeRestere tesfeiiar iMoo lung carci-

Vimsha séhBRcelll @&bmdﬁ% prhdgtaSidp nolr%u%ﬁﬁhéllﬁal carcinoma,
docet axel and paclitaxel. G her preferred

ardlione ;ﬂSé@@Ntha@emeéulén’oéasﬁen”@mmicﬁwmmem eppndymoma,
di scor,nl i

cdrispPaa: ﬁ’ae&w%}ﬂ ‘gi’?ﬁo%acf’ﬂﬁ%&‘ Pﬁuromo&gﬂs@awgm'a@a

3Mnbhieg Bt melphd, dltluRshlablodR TeBfoblEBLRIAIANGemia, lym-
hexanet hyl nel ami ne, thio- tepa, .idatrexate,

t iResta.exuttile awelarpaVatdenstrdspa mairaglebylinaemia and heavy
Cadﬂ%ﬂ?{jf%%% CPT-11, topotecan, arabinosylcytosine,
bical u e flutam de, | euprol i de,

pwnnaddiseas% ndiedre tendrappathegeniigteletRIoMGMand group con-
i nt erl euki n 35 Further nedicanent active i ngredl ents

arStHge? %O@WS AMs Hi bepaidis tppethhepatitiahied onfleanza.e

SSHFEL LATALE MBS IR BRI e s

i dhh&!ubil):ldait]eepiagub] imovinst exmmrusnmtabulrmfegm:atﬁry syn-

Furt her pedi canent active
P i i e St PEP U Biabis . apay s AP RgRaIovIrS, echino-
Pratgr ér%vﬁ[]é}’iﬂﬁ‘xtéﬁm§'dﬂs%cﬁé%n%%' \t’lFLfgnﬂ? [es virus,

groupo hi st one deacety ation inhibitors
ei&h@l’c?evmﬂo eJOdiy IVireB | ingeahyminoxeodsficienay ivitug SAten ()H I5rigl and

[Pl 5SS Te Rl IRt IEAI VA Ve T ngr edi ent s

affer ipirafine abppravdrreiartraepdrits; lﬁﬂarlﬂhmtmtuﬁdu&w bRe&ses,
export inhibitors rPrevent t he out put of bi YIer s

(SYFN asBRpMateNA Pﬁﬂléna$thmaeémmltlhi@csqﬁrgszlso%@ﬁe? digpetes,
”W&%wﬂ%@ﬂé{osh%é’dr adisPand inflammatory bowel disease; cystic

fibrosis; diseases associated with angiogenesis, such as, for example, dia-
betic retinopathy, haemangioma, endometriosis, tumour angiogenesis;
infectious diseases; autoimmune diseases; ischaemia; promotion of nerve
regeneration; fibrogenetic diseases, such as, for example, sclerorma,
polymyositis, systemic lupus, cirrhosis of the liver, keloid formation, inter-
stitial nephritis and pulmonary fibrosis;

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

tumour therapy.

The present invention furthermore encompasses the use of the com-

pounds of the formula | and/cr physiologically acceptable salts and sol-
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15 are selected fromthe group callystatin, |eptonycin
B, ratjadone. Further nedi canent active ingredients
W 0GP Er abl y nucl ear export in- hibitors. NurclaEm006/004426

export inhibitors prevent thesgutput of biopolyners

(for 20 exanple RNA) fromthe cell nucleus. Preferred
nucl ear export inhibitors are selected fromthe group
callystatin, leptonmycin B, ratjadone. Further
nedﬁé@ﬁtbﬁfecéé@l‘ the pragesdicentfs medicanedrafabihg protection of

R et SO IR AL
( Wiedrit of diRRR084 in Nevway hb§9rect&?r8§e5r? Bl é{d?%?(éfﬁ?\ei's!'a prin-

ticals). The invention also relates to"a s
cofibREEauRpl facton machtas, ferakamyile, S0api) Casutefdidietdkod dis-

coatred iR B A R Ses S0l Vatca and T

stereoi sonmers thereof, including mxtures thereof in

all ratios, and (b) an effective anmount of a further
medhe AnEntionals eslaiegriadhense of 9% vanpouery pEt@Iformula |

P .

"SR ONLORAR, sl BN BBy e

or raiopaflcemedidzenattionte tréatmedn affflsease®BptHcseentral nervous
each containing an effective

separat e oul es
rrg\(?ﬁ P?ﬁ Higr Siseases AFARACEEXIA. and/ or
phar maceuti cal | y usabl e derivatives, solvates and
stereoi sonmers 5 thereof, including m xtures thereof
i nlnca furﬂtetrimbocﬁn@r@,rtheﬁrﬁmﬁﬁomalwwatesdb the Leetdiié¢iie com-

medi capen tive ingredi i.n_di sol v

VRIS S bine I G FhlsoiPalali adGinitle et ppd so-
Swatadtierasf fﬁ?@h@@@@}:&ﬁréﬁ@ﬂx oﬁﬁ%é&cbﬁ]@h?ﬂjrmﬁgo hddutation,
mammal s, in particular for humans, in the treatnent of

di \yégr@et@a rﬁoduhte,dqblggmw%?/%o actidlyesauses an immune reaction
in an individual, protein fransport from the endoplasmatic reticulum, recov-

ery from hypoxic/anoxic stress, recovery from malnutrition, recovery from
heat stress, or combinations thereof, and/or where the disorder is a type of
cancer, an infectious disease, a disorder associated with disrupted protein
transport from the endoplasmatic reticulum, a disorder associated with
ischaemia/reperfusion, or combinations thereof, where the the disorder
associated with ischaemia/reperfusion is a consequence of cardiac arrest,
asystolia and delayed ventricular arrhythmia, heart operation, cardio-
pulmonary bypass operation, organ transplant, spinal cord trauma, head
trauma, stroke, thromboembolic stroke, haemorrhagic stroke, cerebral
vasospasm, hypotonia, hypoglycaemia, status epilepticus, an epileptic fit,
anxiety, schizophrenia, a neurodegenerative disorder, Alzheimer's disease,
Huntington's disease, amyotrophic lateral sclerosis (ALS) or neonatal

stress.

In a further embodiment, the invention also relates to the use of the com-

pounds of the formula | and/or physiologically acceptable salts and sol-
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15 The invention thus relates to the use of conpounds
of the formula I, and pharmaceutically usable

WP/ EA5F3les, sol vat es and st ereoi somers t her e®CT/EP2006/004426

i ncluding m xtures thereof insall ratios, for the
preparation of a nmedicanent 20 for the treatnent of

di seases in which the inhibition, regul ation and/or
nmodul atj on of HSP90 plays a role. A F Preference is

gi Vlgsttbetasd ferstegrepaintion e medicamansfenthe treagment of

h = {.cal ' [ sol vat and
O S Ee g af S BRaL S B p R o B P P R LR B -
al triculdriavehytifiaia, hearipsieraliat,i @idiobundrdy ©3pBeE opefation,
the treatnment of tunour di seases, for exanple _
f i BIASEF gntﬁglggbq;qrgr;ﬁa,umqa,i i&gcg’gr@@wg; stroke, thromboembolic

c h&ﬂg{é?ﬁ%remaeﬁé L6008 e ggﬁ&rPa%E@ ;@@%ig,w&'glycae-

sarcomg, endot héel | osarcom, . | ynphang
| ynnieh srfigfiusespdieptiels, an &fllepéc digremxisty nsohizopirenia, a neuro-

mesot hel i oma, . Ewi ng'.s . tunoyr, | eiosarconma, rhab-
oA BB 1B S AL RO SeRsf oA UBITGoR S dissase, amyo-

d
Dr ©88Hic SABFAISCIPYSE (AL 8 of ABGRAtal BoL al e cancer,
squanous cel |l carcinoma, basal ce carci- nong,

adenocar ci noma, syringocarci noma, sebaceous gl and

o Lsre Rl gebeheeBient AR nbohe  ow

carci noma, bronchogeni c carcinoma, renal cell
carci noma, WO 2006/ 125531 PCT/ EP2006/ 004426 -52
hep?g bifslindpf geldasamyaincembireallyonpooademstmygeldana-

o AP AR I Eap ERbea Rt b Bk HERi A cangautiised
snaldrdeetd détengineathel inbitorythctiite bf ey cornpoBnds according to
epithelial carcinoma, 5 glionma, astrocytonma,

molIg MBSy GrAkTeTer £hAb ety i et Bhahagioa,

pI Iﬂec%%:égciﬁt&ac%@@ng'rgﬁbﬁ?émlter%ﬂﬁfﬁl 't&s{1§ WsBHBThe radio-

ol i godendrogl ionh, ~nmentngi ona, nelanong,

ndigenkl wetdonexe is ditiumoiid zedleanty, -aldakdergeddaramyciphoma,

Eﬁéwwl@ﬁgy ﬁjhfﬁ"@g\sﬁgr%&ﬁg %Srtoa lo%vsrgafarrggtleg bs%lalrc a?orph?nhigﬁgrs
which interfere with the ATP binding site. ‘

Material

Recombinant human HSP90a (E. coli expressed, 95% purity);

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

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

Method

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

of polyethylenimine.
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10 viral diseases, where the viral pathogen is
sel ected fromthe group con- sisting of hepatitis type

W 2tbepakiti s type B, hepatitis type C, infl uengg/ep2006/004426

varicella, adenovirus, herpescginplex type |I (HSV-1),
her pes sinplex type Il (HSV-?$ cattl e pl ague,
rhinovirus, echovirus, rotavirus, respiratory syn 15
cytial virus (RSV), papl||0nHVIFUS papovavi r us,

cyTaargsl i8\dalttied ogCimdur-thy ifslitwingcBaviibHs, hunt avi rus,
Coxsacki e virus, munps virus, neasles virus, rubella

VI ﬁé@ct,@@lté,ﬂpgpgtyl% ogngman | munodef i ci ency virus type
(H'V-1) ‘and human inmunodeficiency virus type I

sk o TR RS 0 e s

Ses uch as rheunatoi d
arfrbst valameadOhaa, multiple sclerosis, type 1

et e us eryt hemat osus, psoriasis and
'@E‘ﬁﬁ%‘?yt di sease; cystic fibrosis; diseases

asgg%mtﬁépwst nc@gﬂiti QUL BESING M Qho efr% Qmes;&np' e,

di a- betic retino haerm friosis,
tuHﬁE’rgOaﬁgﬁ @Igéérseays - ( 25 i nf ectl ous di seases;

g&hggxgﬁ%giég i schaem a; pronotion of nerve
ogenetlc di seases, such as, for

exanple scl erorma, polynyositis, systenic | upus,

cirrhosis of the liver, keloid formation, inter-

stiti al nephrltls and F‘ul nmonary fibrosis; 30 The
ﬁbtﬁ\@n@%d of theneactpming aup@énﬁtaﬁhmﬁhe fitenplgte tsi r@mca/ied by

rre as{og]\gdggh gé}edaar e { kae?t}e or e nslﬁﬁlt] L@F%E\greteﬂﬁ%ﬁ%apon System,
t histilipyre), dndte mteesem@shwmmeon furthernore

h f th d f the f
" SRRGe BRias Siegeraneds s dpediata counies (Wossh. Vsl
20\%,1l LepmifdtoP Wb R0L0 W48 gy, 53 vates thereof for

the preparation of a msdl camsnt for the protection of
normal cells aga| nst toxicity caused by chenot herapy,
r t he .treat nt, .of sease

f i .
o o & oGk e TG SO T aimle b MG daites Sid the
Cal@@b Vb of a coRPdLAG.is CalcuRNSIMM S efrSET. api e,
Creut zf el dt - Jakob di s-

s ¥

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

eluent: ethyl acetate/methanol 9:1.
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ease, Huntington's or Al zheinmer's. The invention al so

relates to the use of the conpounds of the fornula I
wanmb@r2sgEysi ol ogi cal | y acceptabl e salts and selyaipesis/004426

thereof for the prepa- 10 ratéﬁn of a nedi canment for

the treatnment of di seases of e central nervous

system of cardiovascul ar di seases and cachexia. In a

further enbodinment, the invention also relates to the

uspcofist bendigidnsl> pounds of the fornmula | and/or

physi ol ogi cal |l y acceptable salts and sol - vates

thereof for the ?aration of a nedi canent for HSP90

nmodf h‘cQCbﬁerleaAHewéﬁt Reckayd Byster Pkavmgotjied‘alfowisggeatures: fon

L BT AT BISKD 0t R B b
r eesltag0 66ry; dasoenineraiirs/ 3009, ©AIdT EBGnny.ecovery from

mal nutrition, recovery from heat stress, or
conbi nati ons t hereof, and/ or mhere t he dlsorder is

t ypWorate:cafi¢Ymin f herrlitter verd arducssiehe dlon e fRirthe MS to
as@‘?@'rﬁf/r%% Wl 15l $Y; ﬁLtpt ed protein transport fromthe

endopl asmatic reticulum a disorde' r associated with
|s@bkmem dlmrepediitiu Sipead RAOD BeWbBa&0i40Bs t hereof , where

[é{SFeﬁ i}éfg{?g[% V&W%‘ﬁ?ﬁgméﬂ%&t@gﬁce of cardiac

arggﬁém A88Y8S @0 fpardrrdgl ayed ventricul ar arrhythm a,
heart operation, cardio- ‘pul nonary bypass operation,

or@@lnem‘rﬁnéﬁlf\b@ Q08%iaialFAdord trauma, head traum,
stroke, thronboenbolic stroke, haenorrhagi c stroke,
cerebral 30 vasospasm hypotonia, hypoglycaem a,
st@tather@pi | epticus, an epileptic fit, anxiety,
schlzophrenla a neurodegeneratlve dlsorder

A ZK6iaidt s 180 Yeakl; 0 mHoe 2rfytdm’ s di sease,

at.eral, scl. er05|s (ALS) or neonat al
stresé%?%%l%ngnftﬂﬁt B}J enbodi ment, the invention also
r el g of B hevdseB of sthm t@%ﬂmr@ounds of the fornula I

and/ or physiol ogically acceptable salts and sol WO
2006/ 125531 PCT/ EP2006/ 004426 -54 vates thereof for

i T TR e

, AS31einfd e 8 add thalBlcA¥BEEMEM-results of the LC-MS measurements.

Example 1

General reaction scheme for the preparation of compounds of the formula

| in which R? denotes an acylated amino group:
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tricular arrhythm a, heart operation, cardiopul nonary
bypass operation, 5 organ transplant, spinal cord

wio Adéeassfiead traunm, stroke, thronmboenbolic %%006,004426

haenor r hagi c stroke, cerebral _yasospasm hypotoni a,
hypogl ycae- ma, status epi Iéﬁ?i‘cus, an epileptic fit,
anxi ety, schizophrenia, a neuro- degenerative

di sorder, Al zheiner's di sease, Huntington's di sease,
anyo- trophic lateral sclerosis (ALS) or nggpnatal
stress. 10 Test nethod for the neasurenent |of HSP90

i nhi bi t ogs The bi ndi ng of gel dananyci

al | yl ami no- 17 demet hoxygel dana_15 nyci R4 ©) 9
HSP90 ard ch%t—iti ¥nhi bi tfi o t her eof 83

uti Ré n order To teternine the Nghibitory N
activi f ‘:{ge"'corrpou ds accordi ng to° _pwEnNt i on
(Carrera . 20034/ Chiosis et al. In the

speci f i case, a radiNoligand filter bi
used. Ghe radio- 20 i gand used here i5 H 2
tritiuml abelled 17-allyl am nogel danamnyci n,

[3H 17AAG This filter binding tgst aPlows a targeted
search for inhibitors which inte fer,%*with the ATP
binding site. 25 Material Re
coli expressed, %purity); [3
(17-al | yl ani nogelldanamyci IyaniRAo- 2, 3- 3H.
Specific activ- -1ty 1.11x71 molz{IMor avek,
MP-1717); 30 HEPES filt& 597 MM HEPES, pH 7.0,
5 mM MgCdl 2, BSA 0.01% FB (1 pm filter
plate (MI1ipore, MAFBN®B 50B7 Mgjfiodyy35 The 96- wel |
mcrotitre filter plates are firstly irfigated and
coated with 0.1 %/ of |Qol yet hyl eni m ne. W&12006/ 125531
PCT/ EP2006/ 00442 the test is carrie ouﬁ under

1 y Q

the foll owi ngRes ons: Reaction te

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

trifluoromethylbenzoylamino)phenyljthieno[2,3-blpyridine ("A1")

1.1 10.9 g of cyanothioacetamide and 9 mi of 4-methylmorpholine are
added to a solution of 10 g of 4-methoxy-3-nitrobenzaldehyde in 100 ml of
ethanol, and the mixture is stirred at room temperature for 48 hours. 10%
HCI is added to a pH of 5, and the mixture is stirred for a further 16 hours.
The precipitated material is separated off, washed with ethanol and
n-heptane and dried, giving 9.6 g of 8-amino-3,5-dicyano-4-(4-methoxy-3-
nitrophenyl)-2-thioxo-1,2-dihydropyridine ("1")
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Reaction tinme: 30 mn., shaking at 800 rpm 5 Test
volunme: 50 pl Final concentrations: 50 nmM HEPES HC,

WEH0B6/025551 MM MgC12, 0.01% (w v) BSA HSP90: 1.dr1/EP2006/004426

pg/ assay 10 [3H 17AAG 0.08 pM, At the end of the
reaction, the supernatant in e filter plate is
renmoved by suction with the aid of a vacuum nmanifol d
(Multiscreen Separation System 15 MIIlipore), and
the filter is washed tvce. The filter plates are then
measured in a béd¥a - (Mcrobeta, Wallac) with
scintillatof™(M cros t ﬁg? Packard). 20 "% of
control" isfdetermn p fromthe "counts per m nutes"”
val ues and-lthe vakde of a conmpound is

cal cul at &Y t hd M AbBYe and bel ow, all
tenperatures g dicated inC. In the follow ng
exanpl es, "@oOnve tionaﬁ wor k- up" medhB). i f necessary,
water is adhed, the 23NpHis adjusted, if necessary,
to between 2 and 10, depending on the con stitution of
the end product, the mxture is extracted with ethyl
acetate or dichloronethane, the phases are separated,

t h.2or Qe equivelsnt ofSKOH iadvater &y adidad tona solutioh &F30F g of "1"
roduct is purified by chro 30

. t ed th
re};'?'g UEBEW 93?@ 3-ﬁe&agfg%Ph@ﬁ%ﬁlQﬁtaWa:a%ﬂﬂama@@di, 8Rd trg

V ajhak D S : Nty :
g L e TR N LT
cr:]ometd,(mml ﬂH@ll‘lﬂlikﬂ_ﬁeésefstheed Hevd@htteifpeksuc By siGeours, subse-
avi ng, t he oW atures: ion .source: .
oy el el RALHTRE mbdite § ShuBGouithing same
fragaB [ i 1 - re. :
raBBAt ot Water, oot BaatediRale i AsdRIRRIR asnidiin
r effales @andhrigd, givingt é of r2-andnd&rbonyl-3,6-diamino-5-cyano-4-(4-

methoxy-3-nitrophenyl)thienof2,3-b]pyridine ("2").

1.3 1.8 of "2" in 100 ml of DMF are hydrogenated by standard methods
using 5% Pd/C (56% of water) as catalyst. Separation-off of the catalyst
and remoyal of the solvent gives [lacuna] g of 2-aminocarbonyl-3,6-di-
amino-5-cyano-4-(3-amino-4-methoxyphenylthieno[2,3-b]pyridine ("3") in
quantitative vield,

'H NMR 250 MHz, DMSO-dg) & 15.00 (b}, 7.62 (d, 1H), 7.51 (d, 1H), 7.48
(d, 1H), 4.08 (s, 3H).

1.4 47 pl of 4-methylmorpholine are added to a solution of 45 pl of
3-(trifluoromethyh)benzoyl chloride and 48 mg of 1-hydroxybenzotriazole
hydrate in 1 ml of DMF, and the mixture is stirred at room temperature for
1 hour. 100 mg of "3" are added, and the mixture is stirred for a further 16
hours. The mixture is stirred into 10 ml of water, the precipitated material is

separated off, washed with water and purified by chromatography (RP
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0.75 mM/mn. after the DAD. Colum: Chronolith
SpeedRCD RP-18e 50-4.6 10 Solvent: LiChrosolv quality

i m/Mssmk K&GA Solvent A H20 (0 01 % of TFA)CT/EP2006/004426
B

Sol vent B: ACN (0.008% of TFA 9. 15 Gadient: 20% of
-* 100%of B: O minto 2.8 nmH” 100%of B: 2.8 nmin to
3.3 min 100% of B -* 20%of B:. 3.3 mnto 4 mn 20
The retention times Rf [m n] and MtH+ data MWV '

i ndiasAtArbrnatddrgphpI$NCBEpRIEH! §5ing 2 flacof "AlL M+H*
measur ement results of the LC M5 neasUr ements.
Ex&Rpla¥ 1 General reaction schene for the prepar atl on
of conpounds of the formula 1 in which R2 denotes an
acyl ated am no group: 30 35 WD 2006/ 125531

PCT/ EP2006/ 004426 \-57 RL O + NRLO+ R4 "O y Na
/ 0SS~ RB R4 NTIiN, 5+ QS HN NZ

F

|IA1|I

Analogous reaction of "3" with

acety! chloride,

trifluoroacetyl chloride, .

glutaric acid methyl ester chloride,
1H-pyridin-2-one-4-carboxylic acid acid chloride,
4-methoxycarbonylbenzoyl chloride,

methyl chlorocarbonyimethoxyacetate,
3-trifluoromethylphenylsulfonyl chloride,

gives the compounds

Z-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-acetamido-
phenyl)thieno[2,3-bJpyridine ("A2"), M+H" 397.43;
Z2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-trifluoro-
acetamidophenyl)thieno[2,3-b]pyridine ("A3"), M+H" 451.40;
Z2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(4-methoxy-
carbonylbutyrylamino)phenylithieno[2,3-blpyridine ("Ada"),
Z-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(1H-pyridin-2-
one-4-carbonylamino)phenyljthieno[2,3-b]pyridine ("A5"), M+H™ 476.49;
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RLOII+ N 10 Y\AO R4 0" R3 HZNN OY S NNHZ
IS RILNH2Z RLHRA N-X, / RBRRA O OHZN N H2N N 20 /

wo fhoyifasy NHZ y S N NH2 1. 25 Preparation of PCT,E§220§,004426

2- am nocar bonyl - 3, 6- di am no- 5-@yano- 4-[ 4- met hoxy-

trifluoronethyl benzoyl am no)"p(ﬁ nyl ]t hi eno[ 2, 3-b] pyri di
ne ("Al'") 1.1 10.9 g of cyanothi oacetam de and 9 ml of
4- et hyl nor pholine are 30 added to a solution of 10 g

of ~4- methmmbcarbbinyl-9Bemaaie Ry nby- t Q}ég?g(r)n)ﬂf—&(tl—methoxy-

ethanol, and the mxture is stirred
t eApdCAy peszbyiemigoipbenyl]thtne2, Bidpyridiaedéda'y a pH of

Th pr 2l BB B i€ ke LiRRG G R
Wi térbenansthorysbetaim b%@fﬁﬁ%gé{%@%&pﬂi‘dﬁﬁ@@A?a@, g of

6- am no- 3, 5- di cyano- 4- ( 4- net

ni t r opREWyNPcaboRybkS-diaminn-fyayaspyt-l4tmegh@xyr3+(3-tftioro-
200RkA ARSI B ERA 0GR 012 8 b pyridine ("A9"), M+H"

563.55;

Example 2

Ester hydrolysis under standard conditions

of "Ada" gives the compound 2-aminocarbonyl-3,6-diamino-5-cyano-
4-[4-methoxy-3-(4-carboxybutrylamino)phenyllthieno[2,3-b]pyridine ("A4"),
M+H" 469.49;

of "ABa" gives the compound 2-aminocarbonyl-3,6-diamino-5-cyano-
4-[4-methoxy-3-(4-carboxybenzoylamino)phenyljthieno[2,3-b]pyridine
("A8™), M+H" 503.51; ' )

of "A7a" gives the compound 2-aminocarbonyl-3,6-diamino-5-cyano-
4-[4-methoxy-3-(2-carboxymethoxyacetamido)phenylJthieno[2,3-b]pyridine
("A7"), M+H" 471 .46.

Example 3

82 mg of N-(3-dimethylaminopropyl)-N-ethyicarbodiimide hydrochloride
(DAPECI) and 47 pl of 4-methylmorpholine are added to a solution of

55 mg of BOC-glycine (BOC-Gly-OH) and 48 mg of 1-hydroxybenzotri-
azole hydrate in 1 ml of DMF, and the mixture is stirred at room tempera-

ture for 1 hour. 100 mg of "3" are added, and the mixture is stirred for a
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SN ONHNHR2 5 A/NN 10 1.2 One equival ent of KOH
in water is added to a solution of 30.7 g of "1" in

woomoer 2581 DMF. 8.8 g of 2-chl oroacet anm de ar e pch8ir2006/004426

added, and the mxture is stiyred for a further hour.

A furt her equi val ent of KOH in water is added, and

the mxture is stirred at roomtenperature for 16

hours, subse- quently at 1000 for a futher hour. The

i Kirtiee 1|65hcd1rts utiesl mikture ishatirssanfatdl 50 amasfwatef, th@pescipitated

the re itate erial is separated off, washed
PP reforatell pEaNOgraReg M AT, aming

2 am NOCAL,

et hoy- 3o BoRy I BaR TR S SRRe et ong2 eyt

1. ButyladyoérboRyl)amirt)8cethmid o }pVEn ) taicmpfi, 0ddppricice P 10™,

standard nethods using 5% Pd/ C (56% of water) as

catal yst. Separation-off of the catalyst and renoval

of the solvent gi v\es [l acuna] g of

2- am nocar bonyl - 3, 67 di -

am no- 5- cyano- 4- ( 3- mnH - tho ph nyl )t hi eno[ 2, 3- b]
auntl\ﬂa/tmlg yl@ 25 1 H NVR 250
S

pyridine ("3") in
MHz, DMBO d5) 6 1% 62 (d, , 7.51 (d, 1
, 1. 4 47 pl of

H, 7.48 (dpnl H)>
4- met hyl nBrpho i ne added to a sol ution of 45 pl of
30 3-(tri JTT benzoyl chloride and 48 ng of

A hydrate i"A1@" nl of DW, and
t he thl'li&eISStl d>g4, room tenperature for 1
hour. 100 ng of "3" are added and the mxture is
stirred for a further 16 hours. The mixture is
stirred into 10 m of water, the precipitated materi al
i Amgogepareatiensifi'3" wilthed with water and purified by
chromat ography (RP WD 2006/ 125531 PCT/ EP2006/ 004426
-59

BOC-B-Ala-OH (BOC-B-alanine),

- BOC-GABA-OH (BOC-y-aminobutyric acid),
1H-indole-7-carboxylic acid,
BOC-His-OH (BOC-histidine),

' BOC-Asn-OH (BOC-asparagine),
N-(2-carbamoylacetyhglycine,
1H-indazole-7-carboxylic acid,
BOC-Ser(O-tert-butyl)-OH (BOC-(S)-serine tert-butyl ether),

gives the compounds

2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-{3-[(tert-butyl-
oxycarbonyl)amino]propionylamino}phenyl)thienol2,3-b]pyridine ("A11"),
M+H" 526.59; _

2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-{4-[(tert-butyl-
oxycarbonyl)aminojbutyrylamino}phenybthieno[2,3-blpyridine ("A12"),
M+H" 540.61;
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flash chromat ography; |sco Conpanion 0), giving 24 ng
of "AI", MHH+ 527.50 5 o0 HF NFF HZN N O 10 HzN

wo Jdddgs31Anal ogous reaction of "3" with 15 ageidproosnoadzs
chloride, trifluoroacetyl Chéé‘)l‘l de, glutaric acid

met hyl ester chloride, 20
1H pyridi n- 2-one- 4-carboxylic acid acid chloride,
4- met hoxycar bonyl benzoyl chl ori de, nethyl

chl or oganhABYATRRhDPOX BahsHRi & 6- cyfaho-él 4- methoxy 3émdol ~7-yl-
3- trlfluoronethylphenylsulfonyl chl orlde gl ves

t heargenplenriae)heawthieno[2,3-b]pyridine ("A13"), IVI+H 498.54;

el P e L e b e B SR 2R L
30p @y Ry taGoA YN AOM]-33( 164- dnidéﬁbl 4- yl)proplonylammo}phenyl)
I No- 5-cyano- 4- 34 methox% 3-trifluoro-

aceiendlasplenyemeriAt] 2, 3- b] pyri di ne ("A3"), MrH+

451. 40;
455, 4y ZEARSIBR o S pginon S 2 e
cahxlgmmwmm;bnyll)azmmﬁpmn}dc]atﬂmfﬂmb@tohy@rmﬁb}mgml)
a
@ﬁﬂﬁ%ﬁ%értﬂﬁﬁwmg (B3 thaaNi no- 5- cyano- 4- [ 4- met hoxy- 3- (1H

one- 4. 8T oS ST RN RedRBr 2 G BByt s coroar
(" mEpreMﬂmmﬁﬁaGHy[ammo]phenyl]thteno[z 3-blpyridine ("A16™), M+H"
497.51;
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(indazol-7-yl-
carbonylamino)phenyljthieno]2,3-b]pyridine ("A17"), M+H" 499.52;
(8)-2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-{2-[(tert-
butyloxycarbonyl)aminol-3-(tert-butyloxy)propionytamino}phenyi)thienof2,3-
b]pyridine ("A18a").

Exampie 4

¥

Removal of the BOC protecting groups from

"AT1Y,
"A127,
"Al4a",
"A15a",
"A18a",

and cleavage of the tert-butyl ether in HCl/dioxane gives the compounds

2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(3-amino-

propionylamino)phenyllthieno[2,3-b]pyridine ("A21"),
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WD 2006/ 125531 PCT/ EP2006/ 004426 -60 2-am
i nocar bonyl - 3, 6-di am
Wb BYyaN0- 4- [ 4- met hoxy- 3- (4- net hoxy- CT/EP20
car bonyl benzoyl ani no) phenyl| ]Bg%eno[ 2,3-b] pyri neEP2 06/004426
("A6a"), 2-am nocarbonyl -
i am no- 5- cyano- 4- [ 4- met hoxy- 3- ( 2- net hoxy 5
car bonyl met hoxyacet am do) phenyl ]t hi eno[ 2, 3-b] pyri di ne
("A7a" y.aminocarbopyl-3 '
2-am nocarlgg(rzlar ogy gcg?nmrl]%o gagﬁo4 i Pfthoﬁyh%ﬁ aé“?%
t r betyodamino) phenyl]thleno[Z 3- b]pyndme ("A22"), M+H" 440.50;

nethyl sulfo P hi eno[,2, 3- b |

T BT L aaty EA RIS L Rl 2 S L A0S
unggn Hsitradska.a- ﬂfﬁ?ﬁ%hh?%lﬂé}pﬁénylﬁﬁ%no@ @eapyrhcﬁne ("A14")
conpound 2-am nocar bonyl - 3, 6- di aim no- 5-cy

4-[ 4- met hoxy- 3- (4- carboxybutrylan1no)phenyl]thleno[z 3
-b] pyridine ("A4"), MrH+ 469. 49; 2q40f "Mp" gives the
compound 2- an1nocéPQpnyl 3, 646 am 5- cyano-

4- [ 4- met hoxy- 3- (4- cdr boxybenZoy! anf phenyl]thieno[Z
3-b] pyridine ("A62 H "A7a" gives the
conpound 2-am nocy vl - 3]|6- di‘ami no- 5- cyano- 25

4- [ 4- met hoxy- 3- ( 2-*carboxynet hoxyacet am do) phenyl ]t hi en
o[ 2, 3-b] pyri di,me (" H+ 471.46. Exanple 3 30

82 ny of @-(S-o'net- | apEAopr opyl ) - N—ethylcarbodiinide
hydr ochl ortde A DAPECH) gﬂ
4- met hyl noyphoki ne’ arel added to a fution of 55 ngy
of BOC- gtigci ne YBOCNG y=1@) and 48 ng of

1- hydroxybenzotri 35 azole hydrate in 1'nl of DWF, and
t he m>dureis stirred at roomtenpera- ture for 1
hour. 100 of "3" are added, and the m xture is

st irr e(@)f%amaﬂqmr@@m-ﬁ@gmlnpfﬁrpmedﬁenaw@w&’a?ramlno-
%Hﬂﬁ?%agr R@@?o& ﬂﬁ rﬁ]ﬁ%}ﬂﬁ@nytﬁh@hbfi 281 N famgmof

(S)-2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(2-amino-

3-hydroxypropionylamino)phenylithieno[2,3-blpyridine ("A18").

Example 5 .

Reaction of 2-aminocarbonyl-3,6-diamino-5-cyano-4-(2-amino-4-methoxy-

phenyl)thieno[2,3-b]pyridine ("3a") with 3-triflucromethylphenyl isocyanate

under standard conditions gives the compound
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-2-(3-trifluoro-

methylphenylureido}phenyllthieno[2,3-b]pyridine ("A22").

Example 6

Reaction of 2-aminocarbonyl-3,6-diamino-5-cyano-4-(2-amino-4-methoxy-

phenylithienc[2,3-b]pyridine ("3a") analogously to Example 1 with
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material is separated off and washed with water,
giving 2-ami nocarbonyl -3, 6-di am

WIOMeHrByANO- 4- (4- met hoxy-3-{2-[(tert- 5 PCT/EP2006/004426

but yl oxycar bonyl ) am no] acet anj, do} phenyl )t hi eno[ 2, 3-b] p
yridine ("A10"), 10 0 10 / "N N H2 S N NH2 15
Anal ogous reaction of "3" with BOCR-A a-H

(BOC- R-al ani ne), BOC- GABA- OH (BOC-y-am nobutyric

aci d), bg&%h@q%e- 7-carboxylic acid, BOC H s-CH
(BOC-hi stidine), BOC Asn-OH (BOC-aspar agi ne),

N- ( 2- carceshmybdpeioniglagid,ne, 25

1Hind e-7-carboxylic acid,

BOC- Se&%@h%yw@%@lgﬁcﬁi( BOC- (S)-serine tert-butyl
ether), gives the conmpounds 30 2-am nocarbonyl -3, 6-d

I am no- 5-cyano- 4- (4-nmet hoxy-3-{3-[(tert-butyl -

ox§iyas Bah ¢PY@ELAES pr opi onyl ani no} phenyl )t hi eno[ 2, 3-b] p
yridine ("All "), MH+ 526.59; :

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- (4- net hoxy- 3- { 4-
[ (t er t2utinbearBlnyl-3,6-diamino-5-cyano-4-(4-methoxy-2-benzoylamino-

P TR
PCT/ EP. 2 ' - -
T LSRR 1551 D SRSERGR o ocaramon.
mppﬁp?ﬂmm)mws Ztﬂiémﬁ)[érmbmyﬁdltm]eg@mﬂg'i)nmwm@i%;
. 54; - 2-am.nocar ponyl - 3, 6-
Vo no? ST arEb Ay By 8 Y BDp g drnethoxy-2-[2-(phenyl-
sulfonylacetylamino]phenylithieno[2,3-b]pyridine ("A20"), M+H" 552.60.

Example 7

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

ethylureido)ethylcarbamoyllphenyllthieno[2,3-b]pyridine ("A23")

7.1 Reactjon scheme for the preparation of the precursor "A??:a"

O/
O/
NH, 0
] /N(\
+ N Br \
B o
Br /i = =
O/ "
-~ S ﬁ N,
O
H,N
2 Y\CI Br
o) H,N N
O ||A23au
=
4 |
Y

7.2 A mixture of "A233", "A23b"
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5 butyl oxycar bonyl )am no] -3-(1
H i m dazol - 4-yl) pr opi onyI am no} phenyl) -

Wﬂuog@g[,%ls b] pyri di ne ("Al4a"), (S)-2-am noca'bE‘i’H«:)ﬁEgg%/ooams

6-d iam no-5-cyano-4-(4-net &ﬁy 3-{2-[(te

but yl oxycar bonyl ) am no] - 3- ani Carbonylproplonylanino}
phenyl)- thieno[2, 3-b] pyridine ("Al5a"), 10

2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- [ 4- net hoxy- 3- [ 2-
(2- car ba-
nDyIacetylan1no)acetylan1no]phenyl]th|eno[2,3-b]pyridi
ne ("Al6"), MrH+ 497.51H 2- ocarbon I-3 6- di am

i no- 5- cyano- 4- [4+nnrﬁb%y 7"&
carbonylan1no)pheny|]th| 2 3- bprrldlne ( Al7),

MtH 499.52; (S)-2- an1noc r onyI 3, 6-d ,

oty PR RERSA AT T A e iblogs . canang T s

o} PREAA) ibiyddehdnshedays il Reinaafk8a’ .a thezr%d?é@ﬁpé $o|4

y Renoval of the BOC protecting groups rom 1.

1 t houpab120°. Cerwgntional ayorbaup giges " Al ba", and cI eavage
of th

corrpo(ljzn%%ﬁc}s%%X e%iggg?ﬁﬂ[)hﬁ}_?%ghg&a@ %gho%ﬁ' 2 ~(3-ethyl-
o-retidethylradsdriop rﬂtelhyﬂﬁye& £ 3-Bpyritine (%23”2, M+H" 497.55
pr opi onyl am no) phenyl ] t hi eno[ 2, 3-b] pyri dine ("A21"),

WD 2006/ 125531 PCT/ EP2006/ 004426 - 63

2- am nocar bonyl - 3, ~

6- di am no- 5- cyano- 4- [4Cmethoxy 3-(4- amlno-

MtH+ 440.50; (S)-2-
i nocar bonyl - 3, 6-di am'
o5
3-(1H i m dazo 4 y ) pr dpi on®l ani noj phenyl }thieno[2, 3-b
] pyridine (" ) N——=—=N

1IA231I

Reaction of ‘

with 7-aminoindazole in the presence of Mo(CQO)s and Pd(OAc), analo-

gously to Example 7.2 gives the compound
2-aminocarbonyl-3,6-diamino-5-cyano-4-[3-(indazol-7-yicarbamoyl)-

phenylithieno[2,3-b]pyridine ("A24"), M+H" 469.50
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H ONH2 NH~ NN 10 H2N N "A14" H2N 3 N NH2 15
(S)-2-am nocar bonyl -3, 6-d

wigae:sszicyano- 4- (4- met hoxy- 3-{2-am no- PCT/EP’006/004426

3-aninocarbony|propionylaninggghenyl)thleno[2 3- b] pyri
dine ("A15"), (S)-2-am nocarbonyl-3,6-d iam

i no- 5-cyano- 4-[ 4- nmet hoxy- 3-(2-am no 20

3- hydr oxypr opi onyl am no) phenyl ] t hi eno[ 2, 3- b] pyri di ne
("A18"). Exanple 5 Reaction of
2-am nocar bonyl - 3, 6- di ami no- 5-c
xy- 25 phenyl)thieno[?2, 3-b di_ne
3-trifluoronethyl phenyl if i
condi tions gives the conpl d' 2- am nogarkonyl - 3,
6- di ami no- 5- cyano- 4- fig¢ met ipxy- 2- (3 terIuoro-

ano- - ami no- 4- met ho
") it h

("A22"). 30 Exarrpl Q
2- am nocar bonyl 6- dirg 'o-
xy- 35 phenyl)thHaE'no[Z 3-b prrlwzne ( 3a ) anal ogously
to Exanple 1 with WD 2006/ 125531 PCT/ EP2006/ 004426
-64- benzoyl chloride, 3-carbanoyl propionic acid,
N&BQ&?&H &ul fonyl)glycine, 5 gives the conmpounds

with 4-aminobutyramide in the presence of Mo(CO)s and Pd{OAc), analo-

gously to Example 7.2 gives the compound
2-aminocarbonyl-3,6-diamino-5-cyano-4-[5-chloro-3-(3-carbamoy!-

propylcarbamoyl)phenyijthienof2,3-b]pyridine ("A25™), M+H" 472.93

uA25lr

*
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2-am nocar bonyl -3 , 6-di am no-5-cyano- 4- (4- net hoxy-2-b
e nzoyl ami n o- phenyl)thieno[2, 3-b]pyridine

wo e 2ssHH459. 50; 10
2-am nocar bonyl - 3, 6- di am no- 5-cyano- 4- [ 4- nethpcwa:fz%og/ooms

car banoyl - propi onyl anm no) phef?l F]thieno[2, 3-b] pyridine
("AL9"), M+rH+454.48; 2-am i nocarbonyl-3,6-d iamn
0- 5- cyano- 4- [ 4- met hoxy- 2-[ 2- (phenyl -

su et yl am no] phenyl ]t hi eno[ 2, 3-b] pyri di ne
("ﬁé%‘@ﬂ&%il—ﬁ 552.60. 15 Exanple 7 Preparatl on of
2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- [ 4- net hoxy- 2-{ 2-
(3= ég t hyl : : _
ur Bf @%S&ﬁd&&@ﬁ fiepiprryiEinefsppids () pyM il HE), and the

ér @caﬁ?aseolfz s%rr@@aé%trb&% t%ﬂﬂfé;gtu r@Wﬁm@ft?Q%r EH 9@ a?%otft\?ﬁnos—

N\ pherie. @ssallﬂlcml—tﬁ A@BaFIZN c Br @) H2N N O "A23a"
SNNHZ 35 7.2 A mxture of "A23a", "A23b" WD
2006/ 125531 PCT/ EP2006/ 004476 - 65 HH

Br

N7 "A26a"

in THF is subsequently added dropwise, and the mixture is stirred at 45°

for a further 30 minutes, then at 65° for 1 hour. The mixture is cooled,

poured into saturated NH,4Cl solution and subjected to conventional work-

up, giving 2-aminocarbonyl-3,8-diamino-5-cyano-4-[4-methoxy-3-(3-fluoro-
* benzyl)phenyljthieno[2,3-b]pyridine ("A26"), M+H" 448.49

!|A26"

Example 9

9.1 A mixture of "A27a"
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N,/ "A23b" H2Ny IO 5 palladiumll) acetate (47% of
Pd), 1,8-diazabicyclo[5.4.0]undec-7-ene, THE and
um hexacarbonyl is irradiated in the

“gggmaﬁgﬁo at 1200. Conventional work-up glvg%ﬁwﬂ%a%%WMZG
2- ani noca rbonyl 3,6-d iam -68-
i no-5-cyano- 4-[ 4- met hoxy-2-[2-(3-ethyl- 10
ur ei do) et hyl car banoyl ] phenyl ] t hi eno[ 2, 3- b] pyri di ne
("A23"), MrH+ 497.55 \o O HI1I5 M NN HZNOHH O
N "A23" H2N s N NH2 26>React|on of 25 Br H2N N O H2
N NH2 30 with 7-am noj le in the presence of
Mo(CO) 6 and Pd( OAc) 2 ?na 0- gously to Exanple 7.2
gives the conpound

2- am nocar bony! - 8, i dm néY5; cyano- 4- [ 3- (i ndazol - 7-yl
car banoyl) 35 Cphen ]t encf2, 3- b] py, 7g| ne ("A24"),
MtH+ 469. 50 WO 1 PCT/ EP20 04426 -66 O

2—vinylpyridine, triethylamine, palladium(il) acetate (47% of Pd), tri-o-tolyl-
phosphine and acetonitrile is irradiated in the microwave at 160° for 30
minutes. Toluene is added to the reaction mixture, which is extracted a
number of times with water. The organic phase is dried and evaporated.
The product is purified by chromatography (1ISCO/40 g column; petroleum
ether/ethyl acetate: 4/1 to 1/1), giving "A27b"

IIA27bII

9.2 A mixture of "A27b", 5% Pd/C (56% of water) and THF is hydro-
genated for 16 hours at 1.4 bar and room temperature in a BUCHI appa-
ratus. removal of the catalyst and removal of the solvent gives 2-amino-

carbonyl-3,6-diamino-5-cyano-4-{3-chioro-4-methoxy-2-[2-(pyridin-2-y1)-

ethyllphenyl}thieno[2,3-b]pyridine ("A27"), M+H" 497.96
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HNS5O0 X2 N "A24" HZN N NHZ 10 Reaction of { C Br
HZN N 15 0 H2 NS N NH2 with 4-am nobutyram de in
womopissence of M(CO 6 and Pd(OAc) 2 anal o- 2G:cgptishikoosdrs
to Exanple 7.2 gives the conpgémd 2-am

nocar bonyl - 3, 6-d I

i am no- 5- cyano- 4-[ 5-chl or o- 3- ( 3- car banoyl -

propyl car banoyl ) phenyr]thi eno[ 2, 3-b] pyri di ne ("A25"),
MtH+ 472.93 25 0 Cl__MNH2 / N O H2N O N "A25" 30 H2N
S N NH2 35 WD 2006/ £25531 PCT/ EP2006/ 004426 -67-
Exanpl e 8 PdCl 2(dpp i $vyadded to 3-fluorobenzyl zi nc
brom de (0.5 Min . and the 5 mxture is stirred
at room tenperat ur 5 _ni nufjes under an argon

at mos- phere.q A sol A26a" 0 Br 10 HZN N ( /

| "A26a"  ° "A27"

Reaction of "A26a" with methyl acrylate analogously to Example 9.1 gives

the compound "A28a"

O O
N
O/
H,N N
O n n
= 2
/ AZ28a

and hydrogenation thereof analogously to Example 9.2 and ester cleavage

gives the compound
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(2-carboxy-

ethyl)phenyllthienof2,3-b]pyridine ("A28"), M+H" 412.44

OH

O ) " 1]
/ = A28



- " "
4
.

10

15

20

25

30

35

HZN S N NHZ 15 in THE i s subsequently added dropw se,
and the mxture is stirred at 45 for a further 30

WO ft/ess3t hen at 65 for 1 hour. The mixture i d%%f
poured into saturated NH4ACI 39éution and suijEte z@%momus
conventional work- up, giving'2-am
i nocar bonyl - 3, 6-di am no-5-cyano- 4- [ 4- met hoxy- 3- (3-fl uo
ro 20 benzyl) phenyl]thieno[ 2, 3-b] pyridine ("A26"),
MrH+448.49 O F 25 HZN N O "A26" HZN S N NH2 30
Exanple 9 9.1 A m xture of "A27a" 35 WO 20 06/ 1 2553
1 BeahEmed®6/ 004426 -68- 0~ A Br H2N N 5 0 "A27a"
H2ZN S N NH2 10 2-vinyl pyridine, triethylam ne,
pal |l adium(11) acetate (47% of Pd), tri-o-tolyl-
phaspaiine ardogeetepiggrile is irradiated in the
m crowave at 1600 for 30 |X minutes. Toluene is added
to the reaction mxture, which is extracted a nunber
of tine ith water. The organic phase is dried and
evaporated. The product is purified by chromatography

(1SCO 43B.g calump.pe I 15 ethe thyl acetate:
411 871/ @ i nml?"\o/] Add

N

propanol, palladium(ll) acetate, triphenylphosphine, sodium carbonate
solution and water is Heated for 16 hours under an N, atmosphere and
under reflux in a Suzuki reacﬁon. The mixture is coocled, subjected to con-
ventional work-up, giving the compound
2-aminocarbonyl-3,6-diamino-5-cyano-4-{4-methoxy-3-[2-(4-methyi-
piperazin-1-yi)ethoxylphenylithieno[2,3-b]pyridine ("A29"), M+H" 558.68

IIA29"

Example 11

Reaction of "A30a"
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A 20 0 HZN N "A27b" H2N S N NHZ 25 9.2 A m xture of
“A27b", 5% Pd/ C (56% of water) and THE i s hydro-

ngﬁ@glﬁgsglor 16 hours at 1.4 bar and roomterrpg&@klf;&ﬁwooﬁmﬁ
and

in a BUCH appa- ratus. renov 4 of the catal yst

renmoval of the solvent gives 2-am no 30

car bonyl - 3, 6- di am no- 5- cyano- 4- { 3- chl or 0- 4- net hoxy- 2-

2-(pyridin-2-yl)- ethyl]phenyl}thieno[2, 3-b] pyridine

("A27"), MrH, 497.96 35 WD 2006/ 125531

PCT/ EP2006/ 004426 -69- ® _ O N~ 5 O H2N N "A27"

H2N S N NH2 10 Reaction of 'BA26a" with methyl acrylate

anal ogously to Exanpl e gi ves the compound "A28a"

15 o~ 0 H2 N 20 O "A28 H2N S N NH2 and

hydr ogenat i on theHgof analog Wsly to Exanple 9.2 and

ester cl eavage ¢~- e conpoun% -amii
-5 ¢y 8

nocar bonyl - 3, 6- djapt'no ano- 4- [ 4- net -3-(2-ca

'rvﬁgﬁymz\ﬂ'%&;ny J I\L_F 3-b] pyridine ("A28"),

with "A30b"

B i 1]
HO/ T(\NHz A30b
O -

analogously to Example 10 gives the compound 2-aminocarbonyl-3,6-
- diamino-5-cyanoc-4-{4-methoxy-3-[3-(2-aminoacetylamino)phenyl]phenyl}-
thieno[2,3-b]pyridine ("A30"), M+H™ 559.66

0
N)J\/NHZ
H

IIASO“

Example 12

Reaction of "A31a"
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OH J O"A28" 35 H2ZN N NI -12 WD 2006/ 125531
PCT/ EP2006/ 004426 -70- Exanple 10 5 A m xture of

woAMBRI25531A29a"  OH HOB \ O'-"\N "A29a" | / V pNprebedBoaqs

propanol , palladium(ll) acetate, trip henyl phosphi ne,
sodi um carbonate solution dnd-water is heated for 16
hours under an N2 atnosphere and under reflux in a
Suzuki reaction. The m xture is cool ed, subjected to
con- ventional work-up, giving the conpound 2-am
i nocar bonyl - 3, 6- di am no?5- cyano- 4- { 4- met hoxy- 3-[ 2- (4-m
Cl
yl }thi eno[ 2, 3-b] pyri di ne

et hyl - 20
@ | 25 2N ,N O/ [ "A29"

pi perazi n-1-yl) et hoxy
("A29"), MrH+ 558. 68 _

H2 NS N NH 30ygamplg 1INHReaction of "A30a" 35 WO
2006/ 125531 PCJ/ EP2006/ 04426 - 71-1p314"

with glutaric acid methyl ester chloride analogously to Example 1 gives the
compound "A31b"
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-chloro-2-(4-

methoxycarbonylbutyrylamino)phenyijthieno[2,3-b]pyridine ("A31b").
Ester cleavage thereof gives 2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-

methoxy-3-chioro-2-(4-carboxybutyrylamino)phenyljthieno[2,3-b]pyridine
("A31"), M+H* 503.94

!IA31 L]

Example 13

Reaction of "A32a3"
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OBr HZN N5 O"A30a" \ HS NNH2 N 10 with "A30b"
CH I H,B N~ NHZ "A30b" 15 HO o anal ogously to
‘,?(ﬁ 0 gives the conpound 2-am nocar bonyl - -

[ aﬁ%}lnz%? -cyano- 4- { 4- net hoxy-3-[ 3-(2-am noacengng‘:rW%OgﬁOM‘m
phenyl ] phenyl }- 20 thieno[2,3Zbtpyridine ("A30"), MH+
559.66 N NH2 H XH2N 25 O "A30" ~H NNH2 / N 30 '
Exanple 12 Reaction of "A31 a" 35 WD 2006/ 125531
PCT/ EP2006/ 004426 -72- @1~ CI NHZ 5 H2 N

!|A32all

with "A32b"

CI/[K/\N/\ rAZIR"
K/N\ ’

analogously to Example 1 gives the compound "A32"
2-aminocarbonyl-3,6-diamino-5-cyano-4-{2-chloro-4-difluoromethoxy-3-[3-
(4-methylpiperazin-1-yl)propionylamino]phenylithieno[2,3-blpyridine
("A32"), M+H" 580.03

"A32"

Example 14

Reaction of "A33a"
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WeOImpS wizek 1" A31b”

O N"A31 a" HzN S N NHZ 10 with glutaric acid nethyl
ester chloride anal ogously to Exanple 1 gives the
PCT/EP2006/004426
2- am nocar bonyl - 3, 6- di am no-_57£)_/ano- 4-[ 4- met hoxy- 3- chl
or o- 2- (4-

nmet hoxycar bonyl but yryl am no) phenyl ] t hi eno[ 2, 3-b] pyri di
ne ("A31b"). 15 Ester cleavage thereof gives

2-ami nocar bonyl - 3, 6- di am no- 5- cyano- 4- [ 4-

met hoxy- 3- chl or o- 2- (4- car boxybuf am no) phenyl ] t hi en
o[23b]pyr|d|ne ("A31"), Mt 194 20 0 C O O

Reaction of "A32a" 35 &D 06/ 125531 =N "A333"
PCT/ EP2006/ 004426 - 73- 7 H2N 0 N
" A32a"

with glutaric acid methyl ester chloride analogously to Example 1 gives the

compound "A33b"

"A33b“

Ester cleavage thereof gives 2-(2-morpholin-4-ylethylcarbamoyl)-3,6-
diamino—5-cyan0-4-[2-(4-E:arboxybutyrylamino)phenyl]thieno[Z,S-b]pyridine }
("A33"), M+H" 552.63.

Example 15

Reaction of "A343"

"A34a"




10

15

20

25

30

35

H2ZN S N NH2 10 with "A32b" 0 C N "A32b" 15

anal ogously to Exanple 1 gives the conpound "A32"
wor A eeAr bonyl -3, 6-d ianino-5-cyano- 4-{2- ch pl-@f@rdtsfoaazs

i fl uoronet hoxy- 3-[ 3-

(4- et hyl pi perazi n-1-yl) propi %%yl am no] phenyl } t hi eno[ 2

,3-b]pyridine 20 ("A32"), MrH+ 580.03 F ~ F O HN

--~_ 25 2N C0 O N 11A32" H2N S N NH2 30

Ex I ' foar /

P Bt adiae ooy g B g e TR be e

102s@ninogatnoay -3, Sadia ohime bioylane st-f2- (lndizgloixgearbonylamino)-

angl QALY 03 EXAIRLE. | GieR 4 10, SO RS, A33D™ 15

' ||A34ll

Example 16

The following compounds are obtained analogously to the preparation of
IIA1II

2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(4-trifluoro-
methylbenzoylamino)phenyilthieno[2,3-b]pyridine ("A35"),

"H NMR 250 MHz, DMSO-dg) § 9.99 (b), 8.16 (d, 1H), 7.92 (d, 2H),
7.37 (d, 2H), 7.02 (s, 1H), .90 (s, 1H), 3.96 (s, 3H); '

2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(2-trifluoro-

methylbenzoylamino)phenyl]thieno[2,3-b]pyridine ("A36").
The compounds

2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(pyridin-4-yl-
carbonylamino)phenylithieno[2,3-blpyridine ("A37"),

Z2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(prop-2-yl-
carbonylamino)phenyljthieno[2,3-b]pyridine {"A38"),
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O NWH S N NHZ 20 Ester cleavage thereof gives

2- (2-nor phol i n-4-yl et hyl car banoyl ) - 3, 6-
wd 803/ 1@sH- cyano- 4- [ 2- (4- car boxybut yr yl ani no) D'?-@'i‘bﬂplzéa'a)oomﬁ
eno[ 2, 3-b] pyridine ("A33"), H, 552.63. 25 Exanple

15 Reaction of "A34a" 30 O~ N N=CcO 0/ -N "A34a"
N NH2 35 H2N s WD 2006/ 125531 PCT/ EP2006/ 004426 -75
wi th benzyl al cohol under standard conditions gives

t hﬁré@%%ébdanalo%ous!y to the preparation of "A17".

2- am nocar bonyl di am no- 5-cyano- 4-[ 2- (benzyl oxycar
bonyl am no) - phenyl]thieno[ 2, 3-b] pyridine ("A34"),

E q &" ﬁé) 500 N HZNHI t 10 -N -.°

H2 Exanpl e 16 15 The fol |l ow ng
conmpounds are obtai ned anal ogously to the preparation
of "AI"™ 2-aminocarbonyl-3, 6-d iam
|n6ﬁ5myﬁ@ﬁgﬁﬂﬁPﬂinEthoxy 3-(4-trifl uoro- 20

xgg bpnzoylanlno)phenyl]thleno[z 3- b] pyri di ne

( Compound HSPB0-ICy, [M]
No.
"A35" 59x 10"
"A36" 1.1x10°
"A37" 1.9x10°
"A38" 55x10°
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1H NVR 250 MHz, DMSO-d6) 8 9.99 (b), 8.16 (d, 1H),
7.92 (d, 2H), 7.37 (d, 2H), 7.02 (s, 1 H, 5.90 (s, 1
(s, 3H); 25
W@Zé)%g}h%%a{r bonyl - 3, 6- di am no- 5- cyano- 4- [ 4- net h8§§/E§;?0ﬁ{004426
trifluoro- - 77 -
nmet hyl benzoyl am no) phenyl ] t hi eno[ 2, 3-b] pyri di ne
("A36"). The compounds 30
2- am nocar bonyl - 3, 6- di am no- 5- cyano- 4- [ 4- et hoxy- 3- ( py
ridin-4-yl- carbonyl am no)phenyl ]t hi eno[ 2, 3-b] pyri di ne
(" B Topliovdng xRl kel tophabmeteédtical compositions:
no- 5- cyano- 4- [ 4- net hoxy- 3- (prop-2-yl - 35
car bonyl am no) phenyl ]t hi eno[ 2, 3-b] pyri dine ("A38"), WO
20 P 004426 -76 are obtained
ang%gﬁﬂg% Itngtgtﬁg'%ggg%ar ation of "A 7".
Pharsohatiinogfi 1) g déiba detité fngretilent act@dirgttortae imaitienland
Coppound HSP90-1C50 [M  No. 10 "A35" 5.9 x 10' "A36"
1. 3 HOT@scdiyg7nydrogenphrsphajeig3 sobbidistiled watergs agifisted to
30 P Bspmr S
F oo G AN SR 0 PR 3o (5Hie ARGCS) ranferrbinto injoction
cowplss iyopbilised under sterile conditions and sealed under sterile condi-

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

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient according to the
invention, 9.38 g of NaH,PO4 - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

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

Example D: Ointment
500 mg of an active ingredient according to the invention are mixed with

99.5 g of Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of active ingredient according to the invention, 4 kg of

lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium
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5 Exanple A Injection vials A solution of 100 g of an
active ingredient according to the invention and 5 ¢
waf 200é/836i1um hydr ogenphosphate in 3 | of bidi sticlth®€oo6/004426
water is adjusted to pH 6.5 Jf,ltii ng 2 N hydrochloric
acid, sterile filtered, transferred into injection
vials, lyophilised under sterile conditions and seal ed
under sterile condi- 10 tions. Each injection vial
copicairats iS praksset iaet éotvenfengthanter ol givéledi®ksen Buch a way
Suppositories A mxture of 20 g of an active
ing}aé@iaéhttala@t@@ruatﬁ@ tomonef aqivemgredientth 15 100 g
of soya lecithin and 1400 g of cocoa butter is nelted,
poured into noulds and allowed to cool. Each
SugRramigiery Dafgedshs 20 ng of active ingredient. 20
Exanple C Solution A solution is prepared from1l g of
anngI@itsv%"ei prgpeen anelogesslydp daniple freand avlesrqusmitly zoaged
g of - 4 . of 04 n
0, i o iRkI002) GaP iR Fo it of SRR nolto SRcA B,
bi tlagaddritedndatyer . The pHis adjusted to 6.8, and the
solution is nade up to 1 1 and sterilised by irradia
25 tion. This solution can be used in the formof eye
dr pRSmpI&EEA L FslesO Nt Ment 500 ng of an active
i ngredient according to the invention are mxed wth
302 89.05 agtivd indasdienhaceordiag tadlepinventiondirs irdrsiuced into

Exampl e .E. Tabl e A mxture. of 1 kg of active

A DRI 4 BOTYRIRGLAET DT NS 4Gy Spvayat each

| agd st céntairiﬁwrnr%?&ﬁmbomyéﬁ ed@nf kg of talc and
WO 2006/ 12

0.1 kg of magnesi u 31 PCT/ EP2006/ 004426
-78 stearate is pressed in a conventional manner to

gioél a:laé t_sAi n Sﬁch a way that each tablet contains

1 ’?@'i'g et TReH ﬁedi ent. Exanple F. Dragees Tablets

ar@tsbmi@ﬁeﬂ 1apbPge ustive trir&XaAPA& drdiABdo SHE FRAHEBH liry 60 |
oat e
of bidistilled water is sterile filtered, transferred into ampoules, lyophilised
under sterile conditions and sealed under sterile conditions. Each ampoule

contains 10 mg of active ingredient.



in a conventional manner with a coating of sucrose,
potato starch, talc, tragacanth and dye. 10 Exanple
G Capsules 2 kg of active ingredient according to the
invention are introduced into hard gel ati ne capsul es
in a conventional manner in -sitZh a way that each
capsul e contains 20 ng of the active ingredient. 15
Exanpl e H. Anmpoul es A solution of 1 kg of an active

i ngredi ent according to the invention in 60 I of
bidistilled water is sterile filtered, transferred:

i nto anpoul es, |yophilised 20 under sterile
conditions and seal ed under sterile conditions. Each
anpoul e contains 10 ng of active ingredient. 25 30
35 -79- Patent C ains Conpounds selected fromthe
group 2-am n ocarbonyl -3, 6-di am

i no- 5- cyano- 4-[ 4- met hoxy- 3- ( 3-
trifluoronethyl benzoyl am no) phenyl ]thi eno[ 2, 3-b] pyri d
ne ("Al"),

2- am nocar bonyl - 3, 6- di am_no- 5- cyano- 4- ( 4- net hoxy- 3- ace
t- amni dophenyl )t hi eno[ 2, Batgifelaiinge (" AT),

2- am nocar bonyl -3,6-d is

mno- 5-Cyrapouddg deleetdddxym3he grddpior o-

acet am dophenyl )t hi eno[ 2, 3-b] pyridi ne ("A3"), 2-am

i nocar bony! -R3aRflcariong-He-amRe-4-dydnsmiagnethSaldtearet h
- oxycarbpnylbutgrylan1no)pheny|hth|eno 2, 3-b] pyridine
(" Ada") , triflgoromethyibenzoylamino)pheny thieno[2,3-b]pyridine ("A1"),

ﬁ gfy“r nocar bonylyinbcBrtiheit 6 AiamifY-8NYafo hda IRéthexys-dcétl
di n- 2- onamiaphaendiiceet2.3)lpwisiie (ARDeno[ 2, 3- b] pyri di ne
"A5"),  2-ag | . ) m ]
a0 5- oy gL TR G Oy B S (4 methoxy 3 ifuor
acetamidophenylithieno[2,3-blpyridine ("A3"),

2-aminocarbonyl-3,8-diamino-5-cyano-4-[4-methoxy-3-(4-meth-
oxycarbonylbutyrylamino)phenyljthieno[2,3-b]pyridine ("Ada™),



oxycar bonyl benzoyl am no) phenyl ] t hi eno[ 2, 3-b] pyri di ne
("A6a"), 2-am nocarbonyl-3,6-diami n o-5-cyan

0- 4- [ 4- et hoxy- 3- ( 2- net h-

oxycar bonyl met hoxyacet am do) phenyl ]t hi eno[ 2, 3- bj pyri di
ne ("A7a"), 2-a m nocarbonyl803, 6-di am

no- 5- cyano- 4-[ 4- net hoxy 3-(3

trifluor orretéﬂ§ﬂn ocgﬂ@mﬁq Bf@aubmfmeﬂ{o&y% H]H‘lpyri—

yridi ne ("A9" iam n o-
no- 4- [ 4- mmmaza(mmmmmo)phenyl]thieno[z 3- b]pyndme ("AS )

Ef’ﬁnbﬁéii'r DR EBRAr D ARG AP A BRI 5 et

car - BEARY ®eh ARy mmcazmmme« MBa"),

(A6) -am nocar bonyl - 3;°6- am i no-
no- 4- [ 4- et Reampirdcatbargt-3,6-diamino-5-cyano-4- [4 -methoxy-3-(2-meth-

T B TS RARRER A PRl ff) BHBARS v
0- 4- (4- net h%é(m?rr&%rﬂ&{yﬁ?ﬂ&d@hh‘idﬁ Qlt\yﬁﬁého[ﬂ,ym}eﬂf&w-s (3-
no] acetamid o}phen h 1 eno ] pyridine

("AL0") trrfm.JqmﬂeﬂwrwmawfanmwQ)Bhenyl]thteno[Z 3-b]pyridine ("A9"),

DUty | oxyear BSRYIREHRAY by Gr ORI mCHBY - PNy fecar-
o[ 2, 3- b]b%‘kgbﬁlﬂrﬂgmlrfoéﬁﬁénryl]ihleno 23%?%%*@%%” -3, 6-d

i am i no-5-Cyan tert

but yI oxycar Beaypinoeattiony}- BﬁtQAamnmﬁmper{ﬂkmeﬂn%ﬁ@f@ -car-

0 or B pitdBentorEpblnren HibRo b yrge 50 2 ™
yl car bonyl a@-é\ﬂir@ﬁ@fbdn]ﬁ-ﬂ'6%1@&131&5%&9(@44}4&%&0&}3 2-car-

(S)-2-am nocar bonyl - 6-
no- 4- (4 w@mnmaogeztamldo)phenyl]thaeno 2 3- b}lpyndme ("A7"),

tert-but
i dazol | 9T TRraRoNy PR g5 byano-4-(4-methoxy-3-{2-{ter
phenyl )tmum@ﬂoarﬁ’orlm EWmcﬂaMa(nld&}ﬂﬁehyl)thieno[z ,3-blpyridine

(S)-2-ani nocar bony iam i
no- 5- cyén%1Q1)(4 net hoxy- 3- {2 [(tert b

o o Ak 2 RGPS YL AR R frer
butyloxycarbonyl) ammo]proplonylamlno}phenyl)thleno[2 3-b]pyridine
("A11"),

2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-{4-{(tert-
butyloxycarbonyl)amino]butyrylamino}phenyl)thienof2,3-b]pyridine
("A12),

2—aminocarbonyi—3,6—diamin0-5;cyano~4-[4-methoxy-3—(indol-?—
ylcarbonylamino)phenyl]thieno[2, 3-bipyridine ("A13"),

{(8)-2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-{2-
[(tert-butyloxycarbonyl)amino]-3-(1H-imidazol-4-yl)propionylamino}-
phenyl)thieno[2,3-b]pyridine ("A14a™),

(8)-2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-3-{2-
[(tert—buty[oxycarbony!)amino]—3—amindcarbonylpropionylamino}—
phenyl)thieno[2,3-b]pyridine ("A15a"),



2- am nocar bonyl - 3, 6-d

i am no- 5-cyano- 4-[ 4- met hoxy-3-[2-(2 carba m

oyl acetyl am no) acetyl am no] phenyl ]t hi eno[ 2,
3-b]lpyrid i ne ("Al6"), 2-am

I nocar bonyl - 3, 6-di am no- 5- cy@yo- 4- [ 4- net hoxy- 3- (i nd
azol - 7-yl carbonyl am no) phenyl ]t hi eno[ 2, 3-b] pyri di ne

("ALT"), (@an?n@éﬁrﬁﬁrﬁ@@@ﬂ‘i&hnﬁ-?—'cgém- [4-methoxy-3-{2-(2-

i no- 5- cyano- 4

rt-but yIcavtwrm{amwgram}ao;ptymmme]phebylll‘lln@n@{%ﬂ)b]pwbn@
nyl am ng p)henyl )thieno[ 2, 3-b] pyridine ("Al8a"), 2-am
i nocar @h@ 3, 6-di am no-5-cyan o0-4-[ 4- met hoxy- 3-(3-am

i no- IOTOIOI Brayrhiﬁmmmmew&lhhfhceﬂ-@&ého'34@¢}-p’}e1hokynb(lndazol-
("A21 2- am nocarb

6- di ani }ﬁ’dd@rwaﬂ@nmoymewﬂih@mlzﬁ plpyHdiNR4"ATT").
butyryl am n@?igsmf}dcgmo%gpi 8 d?ﬁrﬁlhﬁya" bﬂin694 (4- AR oy-3-{2-

(S)-2-am no i ami no-
no- 4- { 4{{bat- howgoxsce[rtzomé)ﬁmm]%@qrt buty!oxy)propronylamlno}—

Png{”pﬂZﬁﬁﬁ?ﬁn%shﬁt?%?@pﬁfaﬁ? CATEEe (v ALar)

( {8)2 - ani no%@mﬁ@odrb@ng;aw-iﬁmacg?mm{me@hwmymmo-
- ani no-3-amn ocar bonyl propjonyl. . _
ami no} pﬁ&mqu@ﬁ)Lgpgylltbéaﬁ%ﬁblﬂwmae (AZA1s" ) |

(S)-2-am nogayh Q&W)orﬁfl 8- Eﬂdl'&lﬁuno-ﬁ cyano-4-{4-methoxy-3-(4-amino-
m no- 5- cyano- 4

am no- 3anI@WWFﬂWﬁW@m{%&PM@Wlle](iﬂfﬁ?eho[2 3-b] pyri
602 (O o RGN ety .2

fluor onehhwé-pqewmwﬂbd&)mbr@pwn}ﬂahiimip[l@?)&#ﬁ?rm{m?;eblnﬁi-
("A22"), am nocar bonyl - 3, 6-di am i no-5-cya n

0-4-(4- ﬁﬁﬁw("ﬁé;%),z benzoyl -
am nophenyl| )ésgbgmhgcé’m@&mre Qﬂaﬁmfcg 51&%3&@ 42(422}ﬁéthoxy-3 {2-

nocar bonyl - am no- 5-"cyano- (3

banoy| paa:rpm@ﬁ;araunonmppmémpuoumhamm}ah@w}mwQ[aﬂ rigpyridine
("AL9" ../% nocar bonyl - 3, 6-d

i am no- é faﬂ]o 4- [4-rrethoxy-2-[2-

( ph?nxlz sul f (Bly2-paviedopttaomyR® b atieminio} 3-byarwed -2 - Bveltjqy«3-@
ne " u
i nocar b@H%JPO‘:@%'G’%@’%(H{QP@WWB%hﬁn\[!uh'ﬁ%?{ﬁt%(?/lpimf'ae (418%,
et hyl ur ei do}efrRnbsAboYIRYE-biBRfbIcd/Bh@agh mathbhypy3-et-n

¢ ("R ﬂ)uoromethylphenylureido)phenyl]thleno[z,3 blpyridine ("A22"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-(4-methoxy-2-benzoyl-
aminophenyl)thieno[2,3-blpyridine ("A8"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-2-{3-car-
bamoylpropionylaminc)phenyllthieno[2,3-blpyridine ("A18"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-2-{2-
{phenylsuifonyl)acetylaminojphenyilthienof2,3-b]pyridine ("A20"),
2-aminocarbonyl-3 8-diamino-5-cyano-4-{4-methoxy-2-[2-(3-
ethylureido)ethylcarbamoyljphenylithieno[2,3-b]pyridine ("A23"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-{3-(indazol-7-ylcar-
bamoyl)phenyllthieno{2,3-b]pyridine ("A24"),



2-am

i nocar bonyl - 3, 6-di am no-5-cyano-4-[ 3- (i ndazol - 7-yl car -
banoyl ) phenyl ]t hi eno[ 2, 3-b] pyri dine ("A24"), -82-

2-am nocar bo nyl -3, 6-di am no- 5-cyano-4-[5-ch

| oro-3-(3-ca rba 82 -
nDyIpropylcarbanoyl)phenyl]th|eno[2 3-bj pyridi ne

A25" | - -
|(no . E:yano %ﬁ}nﬁ:@ cﬁ Py 6‘(§ rrﬁ?di!i@gfbno -4-[5-chloro-3-(3-carba
benzyl WWWEUWS@)@@DNI@HW%Q bopme A25 Pl

2-
| o?g] 20(@{ E%{n@samonyi 5%—dzammo 5- &%Hg—ﬁ oxy— 3-(3-fluoro-

[2- (py beﬂgﬁg%\e\ﬁggﬁmfd[imﬂaw.dm@ (o2, 3- bJ pyr i di ne

("A27")
rbonyl -3, 6 2@hmmonaftﬁafwya;ﬁedlan{ ine-Gatyhogyl-B-¢cHorad methoxy-2-

gogﬁeﬂ ) phe@n% }e%ﬁfé%%%ylﬁh@noﬁ 5%]pync‘még§\2)7")
6- di am no- 5 gy fidga ‘h:{n& 6”5&5%/3&6-4 4- methoxy—B( ar-

nmet hyI pi perazin- phenyl I eno[ yri

ne (" A%%xyethyap}aényh]ﬁﬂemdqﬁr&b}p@ndme(A28)
6- di am no- 5- cyano- 4- { 4- met hoxy

?mAggafet y'%wmﬁamwl*?&w@ﬁmﬂ}q ﬁr%/ﬁgpzi{# eV .L?e[(4-
no- 5- ¢y %fg\gw?q‘gjgaa{;@%méxﬁ% @t@@%[ZS -blpyridine ("A29"),

(4bimet hogygaammcbmd t-sla@ranm)@ﬁexyﬁnbtth{demtﬁoxy -3-[3-(2-
ri I ne a .
i no- gy@mn@aqetywﬁ@mﬁyv@wyﬁﬁwwgg%yb]pyr‘tdme? ASP,

Clgan O A0 AR AOLB R 6eBhe. A bl 98nloro-2-

0- 5- cy qaqméthby @d?bbﬂg‘lDut@rﬂmeoW@yt]thlenop 3-b]pyridine
met hoxy - 3- £3 (4 nmet hyl p i pe razi n-1-yl)propionyiami

noj p hd314"hi eno- [2, 3-b] pyridine ("A32"), 2-(2-norp

hol i n-4-y g,{nngoc @;Jrgf?g’bé’éf 5 hiifto-8-JJafidL4-{4-methoxy-3-chloro-2-

no- 5- cyano-4

utyryl qmmb@tmwr}mm:myphan;a}thnbpv[z BHolmyridinkssGAB "),
2- am nocar bonyl - -di a_ni no-
no- 4-[ 2- (bé’.-@wrmgaém%&q,mammo 5-cyano-4 {2-chloro-4-diflucro-

gm;a nmoz] gﬁg%gk%he@ﬁét@ ré?ﬂrl]%r&gfngil —gﬁm(oﬁ?rﬁ/lémmo]p henyrl}thseno—
Pﬁugrgﬁgﬁbmg?& (Fﬁzﬁlno henyl ]t hi eno ridin
( l\/h() 2- amy%b?;mog%m@}m—%y?eghm%bﬁ{noy% é d’lam g ~-cyano- i
5- YA ok buRY ARINe)BhERY (thlenof2 3-blpyridine ("A33"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-{2-(benzyloxycarbonyl-
amino)phenyijthieno[2,3-b]pyridine ("A34"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(4-tri-
ﬂuorometﬁytbenzoylamino)phenyl]thieno[2,3—b]pyridine ("A35"),
2-aminocarbonyl-3,6-diamino-5-cyano-4-[4-methoxy-3-(2-tri-
fluoromethylbenzoylamino)phenyijthieno[2,3-b]pyridine ("A36").
2-aminocarbonyl-3 6-diamino-5-cyano-4-[4-methoxy-3-(pyridin-
4-ytcarbonylamino)phenyljthienof2,3-blpyridine ("A37"),
2-aminocarbonyl-3,B-diamino-5-cyano—4—[4-methoxy-3—(prop-2—
yicarbonylamino)phenyljthieno[2,3-b]pyridine (*A38"), '



fLuorPnethyIbenzoylanino)phenyl]thieno[2,3-bjpyridine

("A36"). 2-am nocarbonyl -3, 6-d iam

i no- 5- cyano- 4- [ 4- met hoxy- 3- (py(d in

4-yl car bonyl am no) phenyl ] t hi eno[ 2, 3- b] pyri di ne

("A37"), 2-aminocarbonyl -3, 6 di am

|Po 5- cyano- 4- [ 4- met hoxy- 3- (prop- 2-

o ol har LBl s SbRISHR, SRS tilDers 848 )

- 83- s, solvates,

t aut oneteseaisdmess Erarod’ dmiuding nakikwés theﬂeoﬁjduailgatlos

m xtures thereof in all ratios. 2. Medicanments

conprising at | east one compound according to claim1

agfic gltr g/gmcfagﬁtérgﬁtgdg%ﬁsr dgiéflfé'agt o bMﬁipo:/Jﬁa acefafduﬁg to claim 1
st ereoi soners ereo

i n;:! udlalnlmlcm pd’canmselutliwlleadxéable dafrivativesi salts, aobrates, tautomers

opti ona exci pi ents an agj uvants. 3.

Do R SIEEGHSRTT S 0S 8P TR TEd RS e 1.8l raos.

usabl e 5 3pbdtnafPeXabiEsis 4 d stereoi soners

t her eof nﬁﬁ}ug Sﬁ n#“xt usr e@%rﬁée@{e‘@@n all ratios, for

t he preparat|on of a medi - canent for the treatnent

and/ or prophyl axis of diseases in which the

i lﬁhl bi Ulserc;f coetpdurids @vcandingto oladnl laand phafmadsRgigally usable

pl ays a role . e accordl to.Cl aim conpounds

D cor ot COMeHER TREORRIS W2 ﬁ?&éﬁﬂ”ﬁ‘%@ﬁﬁ?r% bl &

"l uai T AR e} PR n AN Payqe, REE RS Gf £

pr epar fctalmntdbr mertmﬁtmameanﬁd/énprophelamsemﬂmses; m which the

preven ease Vira es,

mune 160BiRRs saslron Tinatogiatirof HEPBE RIS a feé.

i nflammati on-i nduced dlseases cystic fibrosis,

di seases associated with angiogenesis, infectious

dl gfgzgﬁgtq%gggc,@@g@@aqw 3 P??ﬁ@%gpl as Elﬂggnpdﬂ}g to claim 1 and

r egenebném@ébedti@auy Okabletdalte, $dieates owmtnmérsc@fcter

turmour cells and tuno ses

pr ot emr@mwwmﬁreéem"@dg&nu%tw%theee@ %%M@Q@%&?f the
chemo-, LOSEH#¥ 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 dis-
eases, ischaemia, fibrogenetic diseases,

for the promotion of nerve regeneration,

for inhibiting the growth of cancer, tumour cells and tumour metasta-
ses,

for the protection of normal cells against toxicity caused by chemo-
therapy,

for the treatment of diseases in which incorrect protein folding or

aggregation is a principal causal factor.



for the treatment of diseases in which incorrect
protein folding or aggregation is a principal causa
factor. -84- 5. Use according to Claim4, where the
tunour di seases are fibro sarcoma, nyxosarcona

| i posarcoma, chondrosarconmm, gsteogenic sarcom,
chordoma, angi osarcoma, endotheliosarcoma, |ynphangi o-
Sgr comysel é’dBEJP&H@'tS@F&'% helherAhealihur HHR4e8 He fibro-
mesot hel' i oma, Ew ng's tumour, |eiosarcong,

r habdoggsaia, qrnwosaoctoma dq:rosammmaa crmdmmmmapmteegenic
breast cancer, églan cancer, rost e.cance

squanp§3raeena, her rﬁ@n%“Q'%%é"&Pm@ePF 9 FE?%ﬁﬁma lymphangio-
adenoc AT b I

car ci ngérgdo Ymp@%@@%ﬁ@t?tﬁ%%ﬁ&mﬁﬁ Wﬁ ABSothelioma,
adenocEw;mgfsmﬂpuqy&bad{@nmmmabdnmmsammanwtmwarramoma
ci noma, bron eni ¢ _carc¢i nonma, renal cell car

hepatoﬁﬁ”creﬁ ‘P&%HB%‘E breast CABARY: CYRART 6RATE: B ,te Cafcer,
sem no aﬁ%%ﬁ%ﬂ'c‘ércﬁ@érﬁfﬂ baTRell Yt dihdmbh UsMHocarcinoma,

cervi cal’ cancer, testicu ar t unour, ung carql- nonq,
smal | - eplihgdaargnonras sebacsous! giaoke cammﬁam@tl\aw carcinoma,

epi t hel i al noma, glio astrocyt ona,

modul | sapwgmﬁien%weﬁ%ar G PCar IR Hhaone marrow car-
pi neal g 1@§ér%l‘fﬁ>mé‘cr@H§F¢é1l dHpEinBH, hepatoma,
ollgode ogllona ni ngi oma, el anona,

neur obbés dachsancitdnma -chofiasarsirmma, eagkalbning, embrpdagarci-
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I (HV-1) and human i nmunodeficiency virus type 11

( E" v IU)se according to Claim 4, where the viral pathogen of the viral dis-
eases is selected from the group consisting of hepatitis type A, hepa-
titis type B, hepatitis type C, influenza, varicella, adenovirus, herpes
simplex type 1 (HSV-I), herpes simplex type Il (HSV-11), cattle plague,
rhinovirus, echovirus, rotavirus, respiratory syncytial virus (RSV),
papillomavirus, papovavirus, cytomegalovirus, echinovirus, arbovirus,
huntavirus, Coxsackie virus, mumps virus, measles virus, rubella
virus, polio virus, human immunodeficiency virus type | (HIV-}) and

human immunodeficiency virus type Il (HIV-l1).

7. Use according to Claim 4, where the inflammation-induced diseases

are rheumatoid arthritis, asthma, multiple sclerosis, type 1 diabetes,
lupus erythematosus, psoriasis and inflammatory bowel disease.



7. Use according to Caim4, where the

i nfl ammati on-i nduced di seases are rheunatoid
arthritis, asthma, nmultiple sclerosis, type |

di abetes, |upus erythematosus, psoriasis and
|nflannatory bowel disease. -f}6- 8. Use according to
Caim4, where the diseases associated wth

angi ogenesi s are diabetic retinopathy, haenangionas
endonetriosis and tunour angi ogenesis. 9.
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incorrect protein folding or aggregation is a
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scleroderma, polymyositis, systemic iupus, cirrhosis of the liver,

keloid formation, interstitial nephritis and pulmonary fibrosis.

10.  Use according to Claim 4, where the diseases in which incorrect

protein folding or aggregation is a principal causal factor are scrapie,
Creutzfeldi-Jakob disease, Huntington's or Alzheimer's.



