WO 2010/ 112124PCT/ EP2010/ 001457 1 Autotaxin I nhibitors Description
Technical field The present invention relates to conpounds as autotaxin
i nhi bi t orwoanty/tibe4use of such conpounds for the treat meot/ERR@ibo01457
prophyl axi s of physiol ogi cal and/ or 10pat hophysi ol ogi cal conditions, which
are caused, nedi ated and/ or propagated by increased | ysophosphatic acid

|l evel s and/or the activation of autothxin, in particul ar of different
cancers. Prior art 15Autotaxin (ATX) is the enzynme apparently responsible
for increased | ysophosphatidic achgidtdfiinhiBuls in ascites and plasma of
ovarian cancer patients (Xu et al., dinical Cancer Research 1995, 1. 1223;
Xu et al., Biochem J. 1995, 309: 933), because it transforns

| ysophati dyl choline (LPC) to LPA (Tokunura et al., J. Biol. Chem 2002,

277 39436, off0zo et al., J. Biol. Chem 2002, 158: 227). 20 LPAis an
intracellular riprd nediator, which influences a nultiplicity of biologic
and b%ochenical processes such as snooth nuscle contraction, thronbocyte
aggregati on and apoptosis (Tigyi et al., Prog. Lipid Res. 2003, 42: 498,
MIIls et al yechNatalfilgv. Cancer 2003, 3: 582; Lynch et al. Prost. Lipid Med.
2001, 64: 33). ZbFurthernore, LPA is found in increased concentrations in

pl asma and as crﬁéﬁreéémuméhfnoﬁvaétb@tb @&Wndaafsla@mmmnhmb}syame lugé e
phase. LPA been shown to pronote tunor cell proliferation,

survi val , moéﬁ‘éftﬁ Qﬂﬁ“%‘ﬂdﬁ ERS Bwtmwt)a%wgﬂ%w%s of %ﬁ@@g'%ﬁ%ﬁ% an result

in the for n%falrféﬁhﬁloldg@&é\%foﬁ&ﬂ%iWhl(ﬁltarébause@ htldfedd SdI668T0 éd 6 1995,
1: 1228; Xu et al”, Biochem 309: 30 933). These hio R?%tl cal and

pat hobi ol ogl'QS‘é?aSﬁF’éYﬁé’@Q‘é‘é)r@F'%a§'ﬁn"i"@f§e@i‘d6?f tE“i’lP%‘ﬂ@HO‘? AEauielaripaln RRtiGYar

G protei n coupkertnt essiors by LPA (Contos et al., Mdl. Pharm 2000, 58:
1188). I ncreased |l evels of LPA, altered receptor expression and altered
responses to LPA may contribute to the initiation, progression or outcone
of ovarian cancer. WD 2010/112124PCT/ EP2010/ 001457 2 Furthernore, LPA is
potenti al | y mioparti nvol ved in prostate, breast, nelanonma, head and neck,
bowel jand thyroi d cancers. For all these reasons in the course of treating

tunor pati ent saitotdxm (¢H$d) Iis’:l'dhb%ntyimé ew&reﬁﬂ}&ebﬁé\'\shtﬂd&'lr incfédsedcan be achi eved
t hrough the inh are i

bi LPA bi h
such 3o ATxyaahgsebetds SoidJLAK Yo ithiS5hts pSHa S Byatpn caRget SRRl °' 5
Bi ol . Chem (R0@8al, ﬁlﬁlcaﬂeé’ﬁ’&e} ResearBA X988 1101g@83;tXu éthe., Boahém. mf19§3!5c3@ﬂ)t| de
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t herapy (M IBisl. €hera] 20080077 9436 Jamers-G320 8t al3:J. B&P;CHent. 2062, t88: 227). Cel | .
Bi oched® 2004, 92: 1115), since it is increasingly expressed in tunors and
ef fects tunor cRAls @ birataiuirilipid reediaton whiihdnfluemces a@iujidlioity ofgbivipgisues bot h

of vvhlchcanladtot f or nat | f t 0,
Oncogene, cﬂnd fghediqa ZP@E%STE%PH‘Q’QagFP?g{H%”&? %%Atggﬂérgtem@b bgﬁglgogenem s
ATX t oget heraggredatidbandepoptois (Eigy iebale Reog.d.ifid Resr 2003, #Rgt98 billst etial.ood
vessel T or maidi WRe . M8l 2683, 3: 582; Lynch et al. Prost. Lipid Med. 2001, 64: 33).

25 Furthermore, LPA is found in increased concentrations in plasma and ascites fluid of

ovarian cancer patients of early and late phase.

LPA has been shown to promote tumor celf proliferation, survival, migration and
invasion into neighboring tissues, which can result in the formation of metastases
(Xu et al., Clinical Cancer Research 1995, 1: 1223; Xu et al., Biochem. J. 1995, 309:
30 933). These biological and pathobiological processes are switched on through the
activation of G-protein coupled receptors by LPA (Contos et al., Mol. Pharm. 2000,
58: 1188).

Increased levels of LPA, altered receptor expression and altered responses to

LPA may contribute to the initiation, progression or outcome of ovarian cancer.
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Cancer Res. 2001, 61: 6938). Angiogenesis is an inportant process during
tumor growth as it secures supply of the tunor with nutrients. Therefore,

t he i nhi bwoi20m/10212angi ogenesi s is an inportant startingPpoiEreolofoancer and
tunmor therapy, by nmeans of which the tunor is to be starved (Fol knman,

Nat ure Revi ews Drug Di scovery 2007, 206: 273-286). Mut agenesi s studi es
suggest an essential function of the 2PDE dommi n of ATX for LPA gener ati on.
Though this partl cuI ar PDE domain shares little honology with other known

PDEs, it isg %lgggfenqélﬂﬂé@cpin‘?olbéfd NPrSstald bR e IabrR, $Ra81 f ect s
are expect ed tion of ATX as LPA 25i nvol ved in wound healing
inthis conawnectksbpwdcﬂnﬂefby@jﬂ eaeeter pat hway. Since ATX is a

relatively novel target,. the ampbunt of preclinical data _on protein
producti on, i rForial thesareasansn the aosises/ef tiegting fumegr pafigts dds degirable to

target- depe %’Piqgg@/&t\ Ierrggffhsr}%ﬁ t}éeé:dﬂlqué Wrb@@’dth@qﬁhl&l:@n bf é@yﬁme‘s%vm"’crh

excel Lent bl omar ow ATX Inhibitionin vitro and in vivo. Neither

structural arefiovetead ion-Pfobiogwithgsis suchranPdykeanaet alr d- Bighidhgn- €00%onpounds

that are capapl tin . @088 L7 Bgeh7yn Peng et al . (Bi oorganic
& Medi ci nal E?ﬁeﬁn@;r"i\/&{g%lerggggg& 17 1634- 1640)) The there descri bed

conpounds reprgpe iofin@RahRAcieWNEByrBpidiphitaskd unshar e no

B%Ioh?}sp
35similarities Wt e conpounds of resent inventi

2010/ 1121249@%99@&@@@@4@1&%9@?& H@mtwp &eval @%dé&nbﬂt%f%f%ﬂ%s DI | ows:
DE 19834751 ;%rt?ah ngﬁﬁ%rﬁrf&tarmﬁehbpth%wt(Mmsteqal (Netréw)oahesmt00s, @m di nes

or niteiles as inhibitors, antithrombotic agents or |nterrred| at es.
The patent &BdIGetatet ahJdeel BieshermerPPHP2 hE15)nsines 'HsdﬂCFSPS'B@}V SRRP$d WO

99/24035 di %@L%%M@#é&btmlceﬁam@@mndm iRcasRInah® rﬂaldﬁﬂbﬂﬁg ASsUesnase
i nhi bitors. e patent application does not nention the 1nhibition of

aut ot axi n. bothahwhiipgandeas ity hedermayes ohwsiasiases ENgP bk voPY.OreeeBBRycl es

and het erocyg| 98 qie2a9] 9k Xatbmm{@ietdahﬁseoﬂéﬂ Pabiedis APRItbgemdranthdoes not
nmention thewlgnhl lﬁﬁfon g)f gut (;t axin. WD 20037097615 is g(ﬂje??ect Ed to

treatpent optﬁﬂrI@F‘t!r@F‘@)‘PQ‘P'@“&tf?Q}@delr'@@‘ﬁgE%“t blgpdivegsel dormalien eNaB Gt bat hy,
i nvol vi'ng i geppid Héé“@om r@l”ﬁ@@ﬁbt Aﬁlgogé@sls ig8h Gapbreant PRIRES tueig/tuliondi ng to

a transformng growth factor beta kinase receptor_and, ad glgﬁte“noq t he

nol ecul e t o 95BN @stitsecyres syRPY R thedHMPE with BHt”SB'ésTR%'Ff% B

i nhi bition ghg ﬁgét%s@s)ﬁ's%n impokant2e4indBsiRdet ah&drain@3umer thBrapy sy @kans
qui nazol i ne-

ui nol 1 no-guani di ne_derivatives_for treat
i ncont i nencéf wbg:hghe h@?ﬁfﬁ%/togﬁesﬁ%@?’é%"é'ﬁa%gﬁqtﬁﬂr§ %?Vé‘?ﬂ‘%é b'Bg?y(‘?ﬁ?fqog
behavi our, @.abgbgs) hypertension and gastrointestinal disorders. The
pat en120appl ication does not nmention the inhibition of autotaxin. WO
2003/ 09919;2 de%fég’éﬂés@§ﬁﬂf&%@?@st%ﬂ@%§dzrﬁtﬂtEﬂc@lz_ﬁfdifob(@'PDE cmmalsof/\h‘l')éh gan be
used in the treatnent of r e pate oes
not menti on HLA ﬂ?ﬁ%?tﬂqrb qh@tso?aéiﬁ@? %5@5%’7‘ Brﬂlfarg lc\%\?a&%‘ﬁ(a?he use
of qui nazol igugerkAbwN FDELS R |sf ednsideeed toart dreggabikoby Nuﬂsul i n inhibitor
nmedi at ed di seases, such as cancer, autoi nmune di seases, autoi nmune

| ynphopr ol i f er Rbisegers)dddeserffetisfdra sxmicteafonthd intiibition ofAEXBE ORS. The pat ent
appli %;tl on does not ne

i.bi WO
2005/ 623761 'n‘éo"fﬁdr'%“toé‘ﬂgE‘Sa'&ﬂgt'Bﬁh'ﬁ8°ntﬁ’|ﬂ|t'%P'iogi”%ecf]ﬁ’}a?noqﬁ%r RAWAY for treating

rheumatoid arthriti nd u eratlv coljti does

not nention 30PHES Aﬁ‘ﬁ{iﬁlatrebﬁvﬁy n3Yk ('ﬁrg?(tl fpe amo%o@%é%%agggéog%

heterocycl i Cprcsaxmtxeu A ititohexid ih :wi‘mtassaiysas ratedrdintiiedeNo targei-depesdert 0§ér | ne
rot ease en coa

!to r eat nent of’x‘g%jg?‘? B?e'?:g?ﬁfl”g %gg{hq% ??‘%ngﬁgg%'eﬁ @?rsk%? eP s'&r/

2010/ 11212 4RgHibiEHR hlWird Qhd I/ vido. tNmtbefOQamhméhm:fodnaimnd@wsefemse abinpounti§i na

and aci% e cor onaréb%(/ndr one. The patent application does not nention the
i nhi bition A™C&Y

Compounds that are capable of inhibiting ATX are described in Peng et al.
(Bioorganic & Medicinal Chemistry Letters 2007, 17: 1634-1640). The there
described compounds represent lipid analogues, which structurally share no
35 similarities with the compounds of the present invention.



WD 2006/ 066879 rel ates to benzo-heterocyclic conpounds as vol tage-gated

pot assi um channel nodul ators. The patent application does not nention the

i nhi bi ti omoabi1czmttaxi n. WO 2006/ 072828 is directed roThPe@ooarssMat i c
qui nol i ne conmpounds that serve as PDE inhibitors, in particular PDELO

i nhi bitors. These conpounds can be usged for the treatnent of central
nervous system di sorders, such as psythotic disorders, 10anxiety disorders,
novenent di sorders, nood disorders and neurodegenerative di sorders. The

pat ent appl i catjpRr Sﬁ’&sarﬂéﬁcdﬁ%?ﬁé are dd¥eldwiai bi tion of autotaxin. WO
2006/ 074147 descri bes 4-aryl am no-qui nazol i ne as caspase-3 cascade
activators thabe 88348 1usRtbs Bhetdibitydiasupstiuted (faerefiromatit amamEseor

di seases, autoi mune | ynphoproliferative syndrone, synqvjal_cell

hyper pl asi anitilgg ﬁ%?ﬁﬁ"i"zw”ﬁ‘g%ﬁf& MY PMPAFGRIGHhHE '”‘ﬂ‘f\ée%é{eén?_h%ﬁﬁtﬁ%ati on
does not ”EanIQatiémeoédwtbhém@H tRé inhibitRinafialtotaxin. VWO 2006/ 099379 di scl oses
benzoim dazol e, benzooxazol e and benzot hi azol e derivatives as betasecretase
i nhi bir'tors. Thgyopgd/ead3seMedibsiePRoBRRsIebaboR@ided s heihnfrobint ikiasef

aut ot axi n. 20WD 2006/ 108107 deal s with di aryl am ne %e_ri vatives that are
steroi d hor ifb¥Ritorfudhe Ratent aephcationgera RRIMEMQR NS ITRPARN 94 8HIofaIN-t he
treatnent of hypokal em a, hypertension, congestjive heart failure, renal
failure, artheMeseqQ {380 ﬁacqpﬁégv?wyﬁ*ﬁ@f%&ye'fﬁ cayl %YF@QPPSNGL%Q%YCF?&[
mention t he gk pbtéH Xd PRibRbrsaWhe banDapriedd2duEs/ b3 afeddon Hedhieibitibo ol kyl

am ne aconpounds as potassium channel 1 function inhibitors that are useful
for tHe tredUIdHN-of arrhythnia, atrial fibrillation, atrial flutter,

supraventri cul ar_ arrhythmn.as,. gastyoi nt esti di sorders,. esophagitis and
e o e pa 2 AT S TRt A PP A e e Sh'es

?ut ot axi n. ‘Aéég%ﬁ@ﬁé@%ﬁ@t&% id_@@@ihbmltifyu@&d_ _n@i-py?!dg@nwleﬂ@emﬂermml, utigely hgtf
unction as 30hepatitis Virus re catjon_ inhibitors and .ca e or
the treat ner'i’t”dﬁéﬁatq transfRRmipa gouih P@‘O{ip{aﬂﬂ@aes&rpgﬂgr aﬂﬁ‘gaqg'%{?'éﬂet”%gé% i cation
does not memdIGuId REsUbELL i ThiePaterit applicationdoes MDn2idN 11H0IBBBItidnE | oses

novel 4eter Océ’(r:ﬁl i.c conpounds that exhibit a 35dopam ne receptor, preferably
D4 receépt or 24P Yoni stic activity and/or a PDE5S 5 inhibitory activity.

Th d f d 2ased | ihida
disorder and enscpbpliaYEFlimideele ekse 8L TR ecther FRLIFRIRG sahiahe  of O30T
t he i nhi bi t idgefivatfveafidrateaxing urge incontinei@, PADSHERBDB disprsied, eadoathet o

het er ocycl i c, conpounds, for the. treatnent, of bSinf ] nol ogi cal
di seases, st§P" Sc‘gﬁé’{sli’%t'che%'ta?ﬁ'gf’%.d?aP%geSpa)?peer@ hg'ﬁb%m%%yﬁ”‘%‘éi%t nenti on
t he i nhi bi t idbredrs aTtieopatentrapplication doeS\BoPDEBHDBBO Thikiiar of amtetaxihet er ocycl i c
conmpo®ds as vol t age- dependent potassi um channel inhibitors. The patent

appl i cati on doetD ROD4/08IMY20desthises merlocydle sutistibfiechcarboxkit ACdWYNIEHORN060621
is directed to am.n rrolidi . ' e : ' The

pat ent - appl IRSEan SR & AR R TR B g B 0L S ot

2008/ 091580 mentmhdbe trhitfitiomgofa@uttdaxian des and met hods for controlling pl ant
di seases caused by a fungal pathogen. The patent application does not
mention the 15WMR2B0E/0031 QX deals witlastieruse of qUinezelinesierivatives faiile freatgtedhce in

Hl?@{r?_r 03 GRb%kst Q@% aH}%n'&@rf, SLRMHRuhe gfs%é‘éé@”t pri or

this applicati |
art to this %(6@‘?“."83’% scription i nvention pr esent

i nvent i on haautoimenwisj lpophemolifetiivel eynsserae. inflaramatiomanchyifabinfesitions. The
The object of t%@%gp(cgaﬁigﬂtdongﬁ(r}héﬂ%nnﬁéin‘NHith' It xirp.elen solved in one

aspect 25by r'l conpo according to tormula (1)

WO 2005/023761 is directed to cytokine inhibitors that are useful for treating
rheumatoid arthritis and ulcerative colitis. The patent application does not mention

30 o .
the inhibition of autotaxin.

WO 2006/062972 discloses heterocyclic compounds that function as selective
inhibitors of serine protease enzymes of the coagulation cascade and can be used

for the treatment of arterial cardiovascular thromboembolic disorders,
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R3 R4 "L-B (1) WL, W2 together independently form"-N=N, -C(0)-0-,

-C(0)--S-, -C(0)- N(R5)-, -C(0)-C(R6)(R7)-, -N=C[N(R8)(R9)j--"; WO
2010/ 1120RCIVIEP2910/ 001457 6 Yiis independently sel ectred/Hreaiodtas7 gr oup
consisting of "-0(0)-, - C(S)-, -N(RLO)-C(0)-, -C(0)-N(RL 1 -C(R12)(RL3)-

si ngl e bond"; Y2is independently sele l\ﬁEd from t he gr oup consi sting of "-
5C(R14) (R15)-, -0-, -N(R16)-, -C(0)- single bond"; Zlis independently
selected fromthe group consisting of "0, S, N(RL 7)"

is i ndepe”d%%hﬁboéﬁﬂbgﬁd @9ordbATuhSEbIB R PaGRaH cBid ago@éryfspﬁdrem@uphe
1OConS| sting of: i s i ndependent|y sélected fromthe group consisting of

"cycl oal ky| pafast éP@l@?&‘Pf}/ﬁoesa@%meWQﬂé’FQ)'é'F‘Sb!“O" ciigetadaxin." cycl oal kyl ,
het erocycl yl, het er oar can be independently substituted with one

or more identi W!Q}/ 20R06/0RGS78N ééfesste (enzq-hetgracyslia emrayngds gfveiRgegased

consi sting %Qfgssmn{ bﬁann@b’ﬁﬂb@&lﬁﬁrs Jink¥aterk Q?plgé%ﬁldgé@ not%&t@ﬁ'tﬂ@'
cycl ogl kyl al kyl , heterocyclyl, heterocyclyla aryl, arylal kyl,

het er oar yl , 'M'EE‘P'@)%%‘@PK’?I haI ogen, -F, -Cl, -Br, -1, -ON, CF3 -N3, -N
H2, - NHX1, -NX2X3 OCF3, -SCF3, -SH, -0- SOBH - 0) (OH) 2,
CHO - COOH, W?WO?ZS@@gﬂdlre@@@ﬂ fqﬁigl)ogromatmmhng(@omp@ermsdh erve

- C(0) NH- X6, a5G@iSE MYb@rs, Tr?g&?ﬂeular%DEﬂPﬁWbﬁB%oiﬁé@ ou?1d¥l:9n Bk uséh fd = 1,
23, 4, 5) 2 0(-X11-

0

- 00( 0) - 0- X14he treatmsnt Mai DVeYOIYSiER diRerders, @F’(’b?% @m%*ft*@%fg')defs
- 0Si ( X20) ( X%%&Q%%ordeQSMEmgaﬁd|sord54|§‘qn@)>d Nﬁ%rda@"ﬁ'ﬁ;ﬂ %urxaé%enel?ﬁfﬁéc( 0) - X26,
- NH C(10) - 0- X27, - NFE C( 0) - NH- X28, - NH [ %g 29X30, - X32, -
NX33- O( 0) - Nidisgaders . Tpespateni@rrisesigrsipes nRHBEDY) ﬂtkssnh'b't'%@f 2¥inx40,
-S-X41, -S(0)-X42 g g@ms S(02) NH- X44, &\02) NX45X46 - f\é«‘é’%)o X47,
- P(0) { 0x48) ( 0XM6) 200676148 siqsrehes kB2iamine-akinpz it 25 cesRaass} SRpEEde

- C(NH) - NHX5%ct|v§6NH%at|\@é559é5@sed-f&(M@Ebh%%@ﬁcano@(’ Wr}nﬂﬁhﬁ@(lﬂ@bses
- NHC( 0) - NH-O X62, - NH C( %%Nxes - X64,

- N(- C(0) - NH- g@g)uge |er(:h gi)fermsyow §Zsynoyc\i%| gell hyperplasna m¥|ammataon

C( 0) - Nig- 0- XGhk(vire{ iffechiBris? T‘Heé@@nt apglcalionddes ndthidntidn tRE/ibhibitich 9f - NH- X76,
“O(S) - NX77X78. - 0) - Nk 0- X7 = NX80- 0- X81, - C( S) - NH- 0- X82,
- C( S) - NX83- AUEEXIN. C( 0) NH- NH- X85, C(O) NH- NX86X87, - C{ 0) - NX88- NX89X90,

S) - NH- NH- X91 2X9 94- NX95X96 0 X97, -
") 0 0) - Nro O BYOR T Teelerss beceelyidaeels brdsxsing a0 PR X101,
-C(0)-C(S) - %%i%esas@@&@s&n%&%s THe( (Btefi(dDpliddtidon do@é Spt 1GEMonNHX104, -

S) - O( 0) - NXL05X106 C(S)-NH2, -C(S)-C(S)-NHX107, -
&(si &(si NRE 'k’i@@fa“&%%qsg NH2, &(oi &(si NHX110, -

)c(gg) gfg) %ﬁl%ﬁé%%m%ﬁ{?edeal with ézarylamlhe)éehva)g?vbs)?%t a?gster)g?d hgﬁw §10. Xi1,

nuclear receptor modulators and can be used for the treatment of hypokalemia,
hypertension, congestive heart failure, renal failure, artherosclerosis and obesity.

The patent application does not mention the inhibition of autotaxin.

25 WO 2007/030582 relates to alkyl amine acompounds as potassium channel 1
function inhibitors that are useful for the treatment of arrhythmia, atrial fibrillation,
atrial flutter, supraventricular arrhythmias, gastrointestinal disorders, esophagitis and
asthma. The patent application does not mention the inhibition of autotaxin.

WO 2007/076034 describes fused bicyclic arene compounds that function as
30 hepatitis C virus replication inhibitors and can be used for the treatment hepatitis C
or other viral infections. The patent application does not mention the inhibition of

autotaxin.

WO 2007/110868 discloses novel heterocyclic compounds that exhibit a

dopamine receptor, preferably D4 receptor, antagonistic activity and/or a PDES
35



X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X26, X27, X28, X29, X30,
X31, X32, X33, X34, X35, X36, X37, X38, X39, X40, X41, X42, X43, X44, X45,
X46, X47,WO0 2010/112124 PCT/EP2010/001457

inhibitory activity. These compounds can be used for the treatment of descreased
libido, orgasm disorder and erectile dysfunction. The patent application does not
mention the inhibition of autotaxin.

WO 2008/038051 is directed to heterocyclic compounds for the treatment of

5 inflammatory or immunological diseases, such as cystic fibrosis. The patent
application does not mention the inhibition of autotaxin.
WO 2008/038053 deals with heterocyclic compounds as voltage-dependent
potassium channel inhibitors. The patent application does not mention the inhibition
10 of autotaxin.
WO 2008/060621 is directed to aminopyrrolidines as chemokine receptor
antagonists. The patent application does not mention the inhibition of autotaxin.
WO 2008/091580 relates to fungicidal amides and methods for controlling plant
diseases caused by a fungal pathogen. The patent application does not mention the
15 inhibition of autotaxin.
The citation of any reference in this application is not an admission that the
reference is relevant prior art to this application.
20 Description of the invention
The present invention has the object to provide novel autotaxin inhibitors.
The object of the present invention has surprisingly been solved in one aspect
25 by providing a compound according to formula (1)
Z R3 R4
1
/W2 Y1\L/U\Y/%n\8
2
W1\
N
30 R2/ R
M
wherein:

Wi, W, together independently form “~N=N-, ~C(O)}-O-, -C(O)-S-, -C(O)-
N(R5)-, —-C(0O)-C(R6)(R7)~, —-N=C[N(R8)(R9)}-*;
35



X48, X49, X50, X51, X52, X53, X54, X55, X56, X57, X58, X59, X60, X61, X62,
X63, X64, X65, X66, X67, X68, X69, X70, X71l, X72, X73, X74, X75, X76, X77,

X78, X79,WO0 2010/112124 PCT/EP2010/001457
6
Y, is independently selected from the group consisting of “~C(O)-, -
C(S)-, -N(R10)-C(O)-, -C(O)}-N(R11)~, —-C(R12)(R13)~, single
bond”;
Y, is independently selected from the group consisting of “~
5 C(R14)(R15)-, —O—, -N(R16)—, —C(O)-NH-, single bond";
Z4 is independently selected from the group consisting of “O, S,
N(R17)7;
L is independently selected from the group consisting of the group
10 consisting of:

15
20
- 25
B is independently selected from the group consisting of “cycloalkyl,

heterocyclyl, aryl, heteroaryl”, wherein “cycloalkyl, heterocyclyl, aryl,
heteroaryl” can be independently substituted with one or more
identical or different substituents selected from the group consisting

30 of: “(i) ,hydrogen, alkyl, (Ce-Cao)alkyl, cycloalkyl, cycloalkylaikyl,

heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, =Cl, —Br, —I, -CN, —=CF;, —=N3, —NHz, —
NHX1, -NX2X3, -NO,, ~OH, —OCF3, —SCF3, —SH, ~O-SO3H, —
OP(O)(OH),, ~CHO, —~COOH, —C(O)NH,, —=SO3H, —-P(O)(OH)., -
35 C(O)-X4, —C(0)0-X5, —C(O)NH-X86, —C(O)NX7X8, —0-X9, -0O(—



X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91, X92, X93, X94,
X95, X96, X97, X98, X99, X100, X101, X102, X103, 8 wherein alternatively
X7, X8 amiiDa@n10X418124X17 and/ or X29, X30 and/or X36, X37 &OU/EPR0LEABI45K46
and/ or X55, X56 and/or X60, X61 and/or X77, X78 and/or X86, X87 and/or X89,
X90 and/or X92, X93 and/or X95, X96 and/or X99, X100 and/or X105, X106
and/or X108, X109 and/or X111, X112 réspectively together can also form
“heterocyclyl"; wherein optionally above substituents of substituents group

(i) can in turn i ndepegqi@rg)l_y,_lgg om gaghy g{/h@f_jgﬁ s)gﬂ%gtﬁﬁi 2'\"5 bl Qﬁe or

nore identical or different stituents

R7,
RS, R9, R10, R11, R12, OR(G}-X184-ORIG)|-ORXd4, ‘F@@(%HW@ep@n@@nwwMﬁ] each
other selected fromt heoﬁ{)(%!@X?Qf@@ )| ng R§<20 |@g tly

selected fromthe group c st|
(Co-Ca0) al kyl . cycl oal NHE(ORMboaNKRX GRS, m @y&m—NH Roroxar,
nErergpyely a KT ar YLsae b AN kophausTe@hixabRAG GBI el Kool agen,
-SCF3 "SH, -0-SO03H, -Nw@e@(m-w—xswxa%@m)-magm@%% 8 ~
-P(0) (01-1)2, - 200(0) rRos(ch R, A8 xa LB b, - IR AB(0;AHAR44; O(-
~S(02)NX45X46, —S(0,)0-X47, —P(0)(OX48)(0X49), -
Si(X50)(X51)(X52), ~C(NH)-NH,, —C(NX53)-NHz, ~C(NH)-NHX54,
10 ~C(NH)-NX55X56, —C(NX57)-NHX58, —C(NX59)-NX60X61, —NH-
C(O)-NH~-0-X62, -NH-C(O)-NX63-0-X64, ~NX65-C(O)-NX66-
O-X67, —N(—=C(O)}-NH-0-X68),, ~N(-C(O)}-NX69-O-X70), —N(~
C(O)-NH-0-X71)(—C(O)-NX72-0-X73), -C(S}-X74, ~C(S)-0~
X75, ~C(S)}-NH-X76, ~C(S)}-NX77X78, —C(O)}-NH-O-X79, —C(O)~
15 NX80~O-X81, —C(S)-NH-0-X82, —~C(S)-NX83-0-X84, -C(O)~
NH-NH-X85, ~C(O)-NH-NX86X87, ~C(O)-NX88~NX89X90, —
C(S)-NH-NH-X91, —C(S}-NH-NX92X93, ~C(S)-NX94-NX95X96, —
C(O)}-C(O)~0-X97, ~-C(O)}-C(O)-NHz, ~C(O)}-C(O)-NHX98, —-C(O)-
C(O)-NX99X100, —C(S)}-C(O)-0-X101, ~C(0)}-C(S)-0-X102, -
20 C(S)-C(S}-O-X103, ~C(S)-C(O)}-NH,, ~C(S)-C(O}-NHX104, ~
C(S)-C(O)-NX105X106, —C(S)~C(S)-NHy, ~C(S}-C(S}-NHX107, ~
C(S)-C(S)-NX108X109, ~C(O)-C(S}-NH,, ~C(O)-C(S}-NHX110, -
C(O)-C(S)-NX111X112";

wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13,

25 © X14, X15, X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X26,
X27, X28, X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39,
X40, X41, X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52,
X53, X54, X55, X56, X57, X58, X59, X60, X61, X62, X63, X64, X65,
X66, X867, X68, X869, X70, X71, X72, X73, X74, X75, X76, X77, X78,

30 X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, X91,
X92, X93, X94, X95, X96, X97, X98, X99, X100, X101, X102, X103,
X104, X105, X106, X107, X108, X109, X110, X111, X112 are
independently from each other selected from the group consisting of:
,alkyl, (Ce-Cao)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

35 heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl* and



Al10-0),-H (a =1, 2, 3, 4, 5), -0(-Al1-0)b-Al2 (b =1, 2, 3, 4, 5), -
OC(0) - A13, -0C(0)-0-Al4, -0C(0)-NHAL5, -0-C(0)-NALBAL7, - OP(0)(0A18)(0AL9),
- 0Si ( A20)WO20)(B22), - 0S(02)-A23, - NHC(0)- NH2, - NHC(0) PAZAP201RAEES] 0) - A26,
-NH C(0) - 0- A27, 25- NH C(0) - NH- A28, - NH C( 0) - NA29A30, - NA31- C(0) - 0- A32, -
NA33- C(0) - NH- A34, - NA35- C(0) - NA36A37, - NHS(02)-A38, -

NA39S( 02) - A40, - S(0) - A42, -S(02)-A43, 8 S(02) NH Ad4, - S(02) NAASA4G,

- S(02) 0- A47, -P(0)(0A48) (0A49), - Si(A50)(A51)(A52), -C(NH)-NH2,

i) -Nraops ke e RGN XK ARy x TR s ongs . s

0- A67, - N(-C(0) - NH 0- AGB) X37 aNg/oCK5 -XdEcandlnrAEE), X56-aNdlor X60, X61 and/or

"o Narrae, -G 0)- REToXRGhIbEXBSLR Ay X9, Spo ek, iaditr T

- C( S) - NAB3- 0- AB4, - 0( 0395, X96 MhEAHXB85X100G(Ha)or M1OSAR 6@B7nd/or X108, X109

_C( 0) - NAB8- NAB9AIOD, - 92 S) - NA94- NA95A96,
- ¢(0%-C(0)-0- A97, qa%’@&%‘qh m@’e&?ﬁ%% M@@“%ﬁ&%ﬁ% )C( 0) - NA99A100,
C(S)-C(0)-0-A101, - CBSte@cRylO- ALO2, - C(S)-C(S)-0-AL03, -C(S)-C(0)- NH2,

- Q(S)- C(0) - NHAL04, - C(S)-C(0)- NALOSAL06, -O(S)-C(S)-NH2, -C(S)-C(S) - NHAI

07, - C(S)-C(S)-NALOBAlHePein o@(@)al%mvd\&ﬂm,stituén@)of @g@tuwmmymi) can in
0 S)-NA111A112" 0, A| |,
% 2) 2(13) Ald. A5, Af%mq'i‘%’%“i%’[@'%@%@ﬁe’ s“@g?tﬁﬂﬁﬁgﬁiﬁ%

A27. A28, A29 A30, A3dentié8Zyr dif@entABHstituents V; ’

10
R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15, R16,
R17 are independently from each other selected from the group
consisting of: “V”;
\Y is independently selected from the group consisting of: “(i)
15 ,hydrogen, alkyl, (Cq-Cso)alkyl, cycloalkyl, cycloalkylalkyi,

heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —-F, —Cl, —Br, —I, —CN, —CF3, —N3, —-NH, —
NHA1, -NA2A3, -NO,, ~OH, -OCF;, —-SCF;, -SH, ~O-SO3H, -
OP(O)(OH),, —CHO, —COOH, —-C(O)NH,, —SOzH, -P(O)(OH),, -

20 C(O)-A4, ~C(O)O-A5, ~C(O)NH-A6, —C(O)NAT7A8, —O-A9, -O(-
A10-0),-H (a=1, 2, 3, 4, 5), -O(-A11-0),-A12 (b =1, 2, 3, 4, 5), -
0OC(0)~A13, —OC(0)-0-A14, —~OC(O)-NHA15, -O~-C(O)-NA16A17,
—OP(O)(OA18)(0A19), ~OSi(A20)(A21)(A22), —OS(0O,)-A23, —
NHC(O)-NH,, -NHC(O)»-A24, -NA25C(0O)-A26, -NH-C(O)-0-A27,

25 —NH-C(O)-NH-A28, -NH-C(O)}-NA29A30, -NA31-C(O)-0-A32, —
NA33-C(O)-NH-A34, -NA35-C(O)-NA36A37, -NHS(O,)-A38, —
NA39S(0;)-A40, —S-A41, -S(0)-A42, -S(O,}-A43, —S(O3)NH-A44,
—S(02)NA45A46, —S(0,)0-A47, —P(O)(OA48)(OA49), —
Si(A50)(A51)(A52), —C(NH)-NH,, —C(NAS53)}-NH,, —-C(NH)}-NHA54,

30 —C(NH)}-NA55A56, —C(NA57)-NHA58, —C(NA59)-NAGOA61, -NH—
C(O)-NH-0-A62, -NH-C(O)}-NA63-0-A64, ~NA65-C(O)-NAGE—
0-A67, —N(—C(O)-NH-0-A68),, —_N(-C(O)-NAG9-0-A70),, ~N(—
C(O)-NH-0O-A71)(-C(O)-NA72-0~-A73), —C(S)-A74, —C(S)-O-
A75, -C(S)}-NH-A76, -C(S}-NA77A78, ~C(O)}-NH-O-A79, -C(O)~

35 NA80-0O-A81, —-C(S)}-NH-0O-A82, ~C(S)-NA83-0-A84, ~C(O)-



A35, A36, A37, A38, A39, A40, A4l, A42, A43, A44, AA5, A4LG, AAT, A48, A49,
A50, A51, A52, A53, A54, A55, A56, A57, A58, A59, A60, A6l, A62, A63, A6G4,
A65, AG6,WHR#10/1AR4 AG9, PCT/EP2010/001457

NH-NH-A85, —C(0)~NH-NA86A87, —C(O)-NA88-NABIA90, —
C(S)-NH-NH-A91, ~C(S)~-NH-NA92A93, ~C(S)-NA94—NAI5A9I6, —
C(0)-C(O)-0-A97, —C(O)-C(O)}-NH,, ~C(O)}-C(O)-NHA98, ~C(O)-
C(O)-NA99A100, —C(S)}-C(O)-0-A101, —C(O)-C(S)-O~A102, —

5 C(S)}-C(S}-0~A103, ~C(S)}-C(O)-NH,, ~C(S}-C(O)-NHA104, —
C(S)-C(O)-NA105A106, ~C(S)-C(S)-NH,, —~C(S)}-C(S)}-NHA107, —
C(S)-C(S)-NA108A109, —C(O)}-C(S)-NH,, ~C(O)-C(S)-NHA110, —
C(O)-C(S-NA111A112";

wherein A1, A2, A3, A4, A5, A6, A7, A8, A9, A10, A11, A12, A13,
10 A14, A15, A16, A17, A18, A19, A20, A21, A22, A23, A24, A25, A26,
A27, A28, A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39,
A40, Ad1, A42, A43, Ad4, A45, A46, A47, A48, A49, A50, A51, A52,
A53, A54, A55, A56, A57, A58, A59, A60, A61, A62, A63, A64, A65,
AB6, AB7, AB8, AB9, A70, A71, A72, A73, A74, A75, A76, A77, A78,
15 A79, A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A1,
A92, A93, A94, A95, A96, A97, A98, A99, A100, A101, A102, A103,
A104, A105, A106, A107, A108, A109, A110, A111, A112 are
independently from each other selected from the group consisting of:
»alkyl, (Co-Cso)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
20 heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl” and
wherein alternatively A7, A8 and/or A16, A17 and/or A29, A30 and/or
A36, A37 and/or A45, A46 and/or A55, A56 and/or A60, A61 and/or
A77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93 and/or
A95, A96 and/or A99, A100 and/or A105, A106 and/or A108, A109
25 and/or A111, A112 respectively together can also form
»heterocyclyl;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

30 identical or different substituents V;

n is independently O, 1, 2, 3 or 4;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

35



A70, A71, A72, A73, A74, A75, A76, A77, A78, A79, A80, A81, A82, A83, A84,
A85, A86, A87, A88, A89, A90, A91, A92, A93, A94, A95, A96, A97, A98, A99,
A100, A10WQ 200032124103, A104, A105, A106, Al07, Al08, ACOEP210D0145A111
Al12 are independently from each other selected fromthe group consisting
of : "al kyl, (C9-C30)alkyl, cycloal kyl, cycloal kyl al kyl, heterocyclyl,

het erocycl yl al kyl, aryl, arylal kyl, Hgteroaryl, het eroaryl al kyl " and
wherein alternatively A7, A8 and/or Al6, Al7 and/or A29, A30 and/or A36,
A37 and/or A4S, a“é:%f@r&fﬂ ShbdiPental ﬁ@aé&ﬁdmﬁ@éfoﬁlﬂdfaqll) ahd7abodg8 and/ or
A86, A87 and/or A89, A90 and/or A92, A93 and/or A95, A96 and/or A99, A100

and/ or AlOSemM?QG"Qi‘rﬁWSdYOVA%FBW RIDS and/ or Al11l, A112 respectively toget her
can also form "heterocyclyl";

W,
w/
\
5 N

/ R1
R2

is independently substituted by a chemical group selected from the group

consisting of:

10
—ZN N~ N/
15 | ZN N~ N/
| XX l A | Xy
N N~ N/

\\ //

2 O (e CQ

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

25
In a preferred embodiment, a compound according to formula (1) and above
embodiments is provided, wherein:
W,, W, together independently form “~N=N-, ~C(O)-0-*
30
and the physiologically acceptable salts, derivatives, prodrugs, solvates and
stereoisomers thereof, including mixtures thereof in all ratios.
In a preferred embodiment, a compound according to formula (1) and above
35

embodiments is provided, wherein:



wherein optionally above substituents of substituents group (i) can in turn
i ndependently from each other be substituted with one or nore identical or
di ff erentweubsrileizents V; is independently 0, 1, 2, 3 oPC#/EPand/o0dbtaa7
physi ol ogi cal |y acceptable salts, derivatives, prodrugs, solvates and
stereoi soners thereof, including mxtures thereof in all ratios. WO

2010/ 112124PCT/ EP2010/ 001457 10 " a preferred enbodi nent, a conpound
according to fornmula (1) and above enbodi nents is provided, wherein: 1is

i ndependent |y supst i t UethdendemiyaBisctld B @@hg%bﬁ@lstfrfg%md)@)grDUp

consi sting of: and the éSI ol ogi cal Ié%/ acce l e salts, derivatives,
prodrugs, sol vates andNER (QonerO)-NER Eor, ~PEQ)udsiRglePeReur es t her eof i n
all ratios. In a preferred enbodi nent, aconpound accordlngtofor la (1)

and above errbodhﬂré*m ehysiolegieally @saeptaple saith defiatixgs  geiugar SANARS @ Mdent | y
form” g&éou@omérsﬁﬁ@re%h%dﬂm{ﬁd RhAFES Blckdof ¢ e RItiRB] e sal ts,

deriv tlves prodrugs vates and ‘st ereoi soners thereof, |nclud|ng
m xtures thereof in all ratios. In a preferred enbodi nent, a conpound
according to formula (1) and above enbodi nents is provided wherein: WO

2010/ 112124PCT/|§§(?pQ He8 %ﬂ%%délﬁen‘(' 3 §om5k§1.ﬁﬂ%d@f@idgyt036ﬂnﬁﬂé gljiarf\cl abovehe group
consi sting of 0 N( RL (0 C(0)-N(R11)-, -0C(0)-, single
bond"; and the "O?Qigllsc%!PV'ﬁeﬁ'c"t‘,‘éfH?'ﬁbl e salts, derivat i ves, prodrugs

sol vates and stereoi sonmers thereof, including mxtures ther eof in all
ratios. In a pr efer r edisdhBRRANGEAYY C%\ conmpound according to fornula (1) and

above ®nbodi nents i s provided, wherein ntly "0"; nd the
physi ol ogi cal | yemadb@ﬁﬁw'eglg%HVt%ccea@Ple\Féﬁ? \%é"’g‘b gdPrl? gugss%crl\oaé?segnﬁnd

st er eoi sonmer s tHGe8Rbmetd MRk NACITAING Hi@Gret fitesrestfin i ratlds. r at i os.

In a preferred enbodi nent, a conpound according to fornmula (1) and above

15enbodi nents is provided, wherein: is independently selected fromthe
group consisting of "4-chlorophenyl, 3-trifluoromethyl-phenyl,

4-trifluoromet hylggprarimed erbodiméerdt] a@ompemdwérdnwgd fophelayl) and above
4-tri f&éjor onet hoxMhenty 3- cJﬁd R = trifluoronethoxy-phenyl,
3, 5-bi 82t ri f | uPBPRAMENISHR BIRY|de 4W 95" opr opy! phenyl 4-tert.butyl - phenyl

3, 5-di chl or o- phenyl, 4- chI oro %{,‘f' 95@%?'}3%)‘139{ rg{sgrr}@laﬁqygmgro_

2.1 uoro-5-trifl Bor onmeth{iep 'or o Uor o phenyl ,
3, 4-di chl or o- phenyl , 2 p{ﬁedylcmwmpdmemw phznweﬁmmrqm@thy!rphenyl 4-

e I L el s gt
6- met hoxy- 1, 2, 3, 4- t et r ahiwbromathoky-phemyh-25-pis trifluoromethyl-phenyl, 4-

20 isopropylphenyl, 4-tert.butyl-phenyl, 3,5-dichloro-phenyl, 4-chloro-2-
fluoro-phenyl, 3-chloro-phenyl, 2-fluoro-5-triflucromethyl-phenyl, 3-
chloro-4-trifluoromethyl-phenyl, 3,4-dichloro-phenyl, 2,5-dichloro-
phenyl, 2-methoxy-phenyl, 4-methoxy-phenyl, 4-nitro-phenyl, 4-
bromo-phenyl, 5-chloro-2-methoxy-phenyl, 4-fluoro-phenyl, 3-bromo-

25 4-fluoro-phenyl, 6-methoxy-1 ,2,3,4-tetrahydro-naphthalen-2-yI”;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

30 In a preferred embodiment, a compound according to formula (1) and above

embodiments is provided, wherein:
R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15 are
independently from each other selected from the group consisting of:

35 “hydrogen, alkyl, methyl, isopropyl, tert.butyl, halogen, —-F, —Br, —Cl,



and the physiologically acceptable salts, derivatives, prodrugs, solvates
and stereoisoners thereof, including mxtures thereof in all ratios. 30ln a
pr ef er r edwortboxiieeat , a conmpound according to fornul a (PCTaARAIQOOMSET

enbodi ments is provided, wherein: Rl, R2, R3, R4, R5, R6, R7, R8, R9,
R10, R11, R12, R13, R14, R15 are independently from each other selected
fromthe group consisting of: 35"hydrE%en, al kyl, methyl, isopropyl,
tert.butyl, halogen, -F, -Br, -d, WD 2010/112124PCT/ EP2010/001457 12 -CN
-CF3, -SF3, -O0F3, -0-aldey, »—CFQ et hyOF,, 8 Rikyt, SOtiRt LN, -seof-t he
physi ol ogi cal | y acceptabl e salts, derivatives, prodrugs sol vates and

st ereoi soners thereof, f“ﬂBYudlng m Xt ures thereof in aII ratios. In a
preferred enbodi nent, a conpound according to fornmula (1) and abov

embodi nents i s Pie@EYSIoRAIAN FEceRiably ?ﬁ!ﬂép‘é@f&’éﬂ‘quypéoéjl”&st é@"’?treéﬁf‘She gr oup

consi sting of "Q¥%%ﬁ@rs ﬂf@?édehclu@iﬁé Witurés&ﬁ@r'é@ﬂ)ﬁ'all rhfddl - butyl, hal ogen,
-F, - B, -d, OH, -0-alkyl, -0-nethyl, -NC2,

-S(0) 2- et hyI " and the phy5| ol ogically accept abl e salts, derivatives,

prodrugs, solvates and stereoisoners thereof, including rri xtures thereof in

all ratios. 15 jhy &eﬁr@deém&s&rﬂahosIcm@bun@amﬁglf&foaﬁger(glam dbevé or mul a
(1) and above enbodi nents is rovi ded, wherein: is i ndependently 0, 1 or 2;

20and t he phy5|@FB@Q"E‘&NSVSREB’@@%WP%W%I ts, derivatives, prodrugs, solvates
and stereoi soners thereof,. inc|udi n% m xt ures thereof In

Ln ratios.
a further preferVed entidbtidgpefidently s 9N&"‘a@‘@&’%%ﬁm{sﬁt'ﬁgphﬂ]@@gﬁp) and
above @&@bodiments is prawyi,dRsthyWREHRLN; telCbuiyl, he\wgetregeth@f—cndmendmt l'y

Conshsitng o &0y, -SH' S IndSp‘?\Eglté‘%f%‘?l Ryt *00(o) -

si ngl e bond"; Zlis indepe den "o S i nd end t ed from t he
group consi sti n@n%ﬁ“e"pi‘yg'ﬁr hy %‘Fﬁ?ﬁﬁble soal{s fj?rl'v c?‘f{/\‘gsp h@‘cs ana
4-trifluoronmet hytergdmdrs thHeredfr lhélhdmg(mlﬂﬂtul‘esltheldebamwll rptiesy| |
4-trifluoronet hoxy-phenyl, 3-chloro-4- trifl uoronmethoxy- phenyl ,
3,5-biggtrifluoronmethyl-phenyl, 4- 35isopropyl phenyl, 4-ten. butyl-phenyl,
3, 5-di Cﬁ| or o- phenyl, 4-chloro-2- WD 2010/ 112124PCT/ EP2010/ 001457 13

In a preferred embodiment, a compound according to formula (I) and above

embodiments is provided, wherein:
n is independently 0, 1 or 2,

20 and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

In a further preferred embodiment, a compound according to formulae (1) and

above embodiments is provided, wherein:

* W,, W, together independently form “-;N=N—, -C(0)}-0-
Y4 is independently selected from the group consisting of “~C(O)-, —
N(R10)}-C(0)-, ~C(O)}-N(R11)~, —-OC(O}-, single bond”;
Z, is independently “O”;
» B is independently selected from the group consisting of “4-chloro-

phenyl, 3-trifluoromethyl-phenyl, 4-trifluoromethyl-phenyl, 4-
trifluoromethylsulfanyl-phenyl, 4-trifluoromethoxy-phenyl, 3-chloro-4-
trifluoromethoxy-phenyi, 3,5-bis-trifluoromethyl-phenyl, 4-

35 isopropylphenyl, 4-tert.butyl-phenyl, 3,5-dichloro-phenyl, 4-chioro-2-



fl uoro-phenyl, 3-chloro-phenyl, 2-fluoro-5-trifluoronethyl-phenyl, 3-
chloro-4-trifluoronethyl-phenyl, 3,4-dichloro-phenyl, 2,5-dichlorophenyl,
2- met hoxywpherwi12124- net hoxy- phenyl, 4-nitro-phenyl, 4- PpPCoOmr2@oompus7

5-chl or o- 2- met hoxy- phenyl , 4-fluoro-phenyl, 3-brono4-fluoro-phenyl,

6- met hoxy-1, 2, 3, 4-t et rahydr o- napht hal en-2-y1"; Rl, R2, R3, R4, R5, R6, R7,
R8, R9, R10, Rl11l, R12, R13, R14, Fﬂ51%re i ndependently from each ot her
selected fromthe group consisting of: "hydrogen, alkyl, nmethyl, isopropyl,

tert.butyl, hal ogen, ﬂgoro-;g{enfy%@'ohlor&lﬂhenﬁ'iﬁf|uor§l%3mﬂn&%ﬁwethﬁpﬁéﬂﬁx'3-

-0-nethyl, -NO2, -S(0) Vi s i ndependent|y selected fromthe

group consisting of " W@r@@énﬂuomrﬂ?thy' R@PM‘/B 4- ¢'§U9ﬁ%@ﬂﬁnﬂ ?eﬁ’f"CUQWI

hal ogen, -F, -Br, -d, Bavi A%th | 4- A -NOZ,
-S(0) 2- et hyl "; 15n|sp| nﬁ;l/\lpen ent pﬁ Y 0)8, cfw nIh SIO|O ically

acceptabl e salts, der ibrempwbenylgh-6 p%m%@waxr@gylaﬁdlugt%ﬁawysé pao-

therepf, including mxt 1l > 8 AttbPshydro-naphthalen-2-y1? anot her
aspec t he obj ect of )&t O%P%@l%)fnﬁ\l/@rﬁ |on has s r[r)? Pg? ngagnbe)}en 20sol ved

by pr ovi di ng a | r i
D oA S S A e gy
]

t et r ahydr o-t hi eno[ 2, 34nd¢]pgpdermyrf@nsea@h@tbe&%'etée%wa ta?rgﬂé’PZCPQSF ‘Iﬂ} or o-
phenyl ) - ur ei do] - 6- ( 2- Zi %?'?3“#"“% .Q@ﬂ‘raesfm@ﬁ%?w Q‘naldb%ranPY—cBrAfa-éI’G 7-

t et rahydro-thi eno[ 2, 3- é-3- “carboxylic acid

6- (1H Benzotri azol e- r&fmyif)FaZﬁ@F( 4'-0-taﬁﬁyf s hsh‘oz-pﬁé@iﬂ') ur ei dol -
4,5,610-tetrahydro- ”H\é{ﬂﬂﬁ 2,3-c]pyridine- 3-carboxylic acid

\% is independently selected from the group consisting of “hydrogen,
alkyl, methyl, isopropyl, tert.butyl, halogen, —F, —Br, —Cl, ~CN, ~CF;,
—SF3, —OH, ~O-alkyl, -O—methyl, ~NO,, —-S(O),—methyl”;

15 n is independently 0, 1 or 2;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.

In another aspect, the object of the present invention has surprisingly been
20 solved by providing a compound selected from the group consisting of:

6-(1H-Benzotriazole-

5-carbonyl)-2-[3-(4-
chloro-phenyl)-
Compound | \ ureido]-4,5,6,7-
1 tetrahydro-thieno[2,3-

25 c]pyridine-3-
carboxylic acid amide

2-[3-(4-Chloro-

[e)
H . phenyl)-ureido}-6-(2-
o= = oxo-2,3-dihydro-
Compound ham benzooxazole-6-
30 2 0 © carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-

a c]pyridine-3-
carboxylic acid amide
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am de 6-(1H- Benzotriazo(e- 5-carbonyl)-243-(4- isopropyl-phenyl)-
ureido]-4,5,6,7- tetrahydro-thieno[2,3- c]pyridine-3- carboxylic acid am de
6- ( 1H Bewoabromazrhe- 5-carbonyl)-243-(4- chl oro-phenyl pCT/Rre@pioonsgt am no] -
4,5,6, 7-tetrahydro- thieno[2, 3-c]pyridine- 3-carboxylic acid an de
243- (4- Chl or o- phenyl)- propionyl am no]-6-(2- oxo-2, 3-di hydro-
benzooxazol e- 6- carbonyl)-4,5,6, 7- té‘lrahydro t hi eno[2 3- c]ayridine-3-
carboxylic acid am de 24344-1sopropyl - phenyl ) - ur ei do] - 6- (2-
0xo0- 2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5, 6, 7 t et ralg o-thi enog 3
c] pyri di ne- 3- Benzotrlaz le:

5- carbonyl) -2-[3-(4-

trifluoromethyl-
Compound A\ phenyl)-ureido]-
n( | 4,5,6,7-tetrahydro-
S

thieno[2,3-c]pyridine-
3-carboxylic acid
amide

o 6-(1H-Benzotriazole-
NH, 5-carbonyl)-2-[3-(4-

N isopropyl-phenyt)-
Compound N = ureido]-4,5,6,7-
10 4 N s >/-—N4 tetrahydro-thieno[2, 3-
o

o c]pyridine-3-
carboxylic acid amide

6-(1H-Benzotriazole-
NH, 5-carbonyl)-2-[3-(4-

H chloro-phenyl)-
Compound ( [ D propionylamino]-
15 % N\\b@ﬁ( S 4 5,6,7-tetrahydro-
0 © thieno|2,3-c]pyridine-
3-carboxylic acid

amide
2-[3-(4-Chloro-

H, phenyl)-
N propionylamino]-6-(2-
20 o=( [ ;_/‘O" oxo-2,3-dihydro-
Compound : benzooxazole-6-

6 © ° carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid amide

2-[3-(4-Isopropyt-
: 0 phenyl)-ureido]-6-(2-
2 y N dr oxo0-2,3-dihydro-
mpound benzooxazole-6-
co F; ° < ' S\ N carbonyl)-4,5,6,7-
A tetrahydro-thieno(2,3-

0 : c]pyridine-3-
carboxylic acid amide

30 2-[3-(3,5-Dichloro-
SN phenyl)-ureido]-6-(2-
H @,O oxo-2,3-dihydro-
nd A\ benzooxazole-6-
Com%ou O=<::©\”/ | s N;——NH carbonyl)-4,5,6,7-
o o tetrahydro-thieno[2,3-

c]pyridine-3-

carboxylic acid amide
35



carboxylic acid am de 243-(3,5-Di chloro- phenyl)-ureido]-6-(2-

oxo0- 2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5,6,7- tetrahydro-thieno[2, 3-
c] pyri di n0o2e10¢ciaetzaxyl i ¢ acid am de WO 2010/ 112124PCT/ ERPZ(XPRI 100057 15
Compound 9 Conpound 1010 15Conpound 11 6- (1H Benzotri azol e-
5-carbonyl)-242-(4- chloro-2-fluoro- _phenyl)-acetyl am no] -
4,5,6,7-tetrahydro- thieno[?2, 3-c] pyr i1gi ne- 3-carboxylic acid am de

212- (4-Chl oro-2- fluoro-phenyl)- acetylam no]-6-(2- oxo-2, 3-di hydro-

o a 6-(1H-Benzotriazole-
NH, 5-carbonyl)-2-[2-(4-
H chloro-2-fluoro-
Compound N/::(j\”/ ‘ N phenyl)-acetylamino]-
9 N s F 4,5,6,7-tetrahydro-
o thieno|[2,3-c]pyridine-
5 o]

3-carboxylic acid
amide

2-[2-(4-Chloro-2-

N, d fluoro-phenyl)-
H acetylamino}-6-(2-
N\ oxo0-2,3-dihydro-
Compound o= ‘ N benzooxazole-6-
10 10 s F

carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid amide

0 6-(1H-Benzotriazole-

5-carbonyl)-2-[2-(3-
g ) N\ chloro-phenyi)-
15 Compoun N, | NH acetylamino]-4,5,6,7-
11 s tetrahydro-thieno(2,3-

o) © c]pyridine-3-
carboxylic acid amide

Q

o) a 6-(1H-Benzotriazole-
: 5-carbonyl)-2-[3-(3,5-
20 ,H \ a dichloro-phenyl)-
Compound B ~ ureido}-4,5,6,7-
12 S NH tetrahydro-thieno[2,3-
o) o clpyridine-3-
carboxylic acid amide

2-[2-(3-Chloro-
NH, phenyl)-acetylamino}-

25 H a 6-(2-ox0-2,3-dihydro-
Compound o= N benzooxazole-6-
:’3' ::Q\H/ | s carbonyl)-4,5,6,7-
0 0 tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid amide

2-[2-(4-Chloro-

30 NH, phenyl)-acetylamino]-
" @E 6-(2-0x0-2,3-dihydro-

Compound o ,< N benzooxazole-6-

‘f 4 Z:OY | S carbonyl)-4,5,6,7-

0 tetrahydro-thieno[2, 3-
c]pyridine-3-
carboxylic acid amide

35



benzooxazol e-6- carbonyl)-4,5,6,7- tetrahydro-thieno[2,3- c]pyridine-3-
carboxylic acid am de 6-(1H Benzotri azol e- 5-carbonyl)-212-( 3-

chl or o- pheoytjo/11aet yl am no] -4, 5, 6, 7- t et rahydro-t hi enoPeTaP2€ppyrssdi ne- 3-
carboxylic acid am de 6-(1H Benzotriazol e- 5-carbonyl)-2-[3-(3,5-

di chl oro- phenyl)- ureido]-4,5,6,7- H trahydro-thieno[ 2,3- c]pyridine-3-
carboxylic acid am de 242-(3-Chl oro- ghenyl)-acetylaninol-

6- ( 2- oxo- 2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5,6, 7-
tetrahydro-thieno[2,3- c]pyridine-3- carboxylic acid anidgsaklgaémn%go%_

phenyl) - acetyl am nol - 6- (2 0x0- 2, 3-di hydep- enzoox ol e- 5-carbonyl)-2-[3-(4-
chloro-2-fluoro-
Compound phenyl)-ureido]-

15 4,5,6,7-tetrahydro-

thieno[2,3-c]pyridine-
5 3-carboxylic acid
amide

a 2-[2-(4-Chloro-2-

0 NH, fluoro-phenyl)-
acetylamino}-6-
Compound = N\ ' pyridin-3-ylmethyl-
10 16 S s i 4,5,6,7-tetrahydro-
S thieno[2,3-c]pyridine-

0 3-carboxylic acid
amide

A 2-[2-(4-Chloro-2-

2 NH, fluoro-phenyl)-
acetylamino]-6-
15 Compound Z N N\ pyridin-2-yimethyl-
17 $ | NH - 4,5,6,7-tetrahydro-
S thieno[2,3-c]pyridine-

3-carboxylic acid
amide

NH, 2-[3-(4-Chloro-
20 ~ S phenyl)-ureido]-6-
| l NH ridin-2-ylmethyl-
Compound \ S 2}/5,6,7-te¥rahyd|}:)-
18 o thieno[2,3-cJpyridine-
3-carboxylic acid
amide

Ci

25 ONN a 2-[3-(4-Chloro-
_ & phenyl)-ureido]-6-
. (pyridine-3-carbonyl)-
ComeU"d ) =T 4,5,6,7-tetrahydro-
9 x S >/~—NH thieno[2,3-c]pyridine-
5 o 3-carboxylic acid
amide

30
0 2-[3-(4-Chloro-

(/lv\tm phenyl)-ureido]-6-
‘ N> \ pyridin-4-yimethyl-
Comgoo und ~ l | S N;—NH 4,5,6,7-tetrahydro-

0 thieno[2,3-c]pyridine-
3-carboxylic acid
35 cl amide



carbonyl)-4,5,6,7- tetrahydro-thieno[2,3- c]pyridine-3- carboxylic acid
am de WO 2010/112124PCT/ EP2010/ 001457 16 6-(1H Benzotri azol e-

5- car bonywp-20t3H1¢e4 chl or o- 2-f 1 uoro- phenyl) - urei dol - 4peT@&PZewmdr4ahydr o-
t hi eno[ 2, 3-c] pyri di ne- 3-car boxyl ic acid am de Conpound 15

2-[3-(4-Chl oro- phenyl ) - ureido] - ﬁ(l din-2-ylnethyl- 4,56, 7-tetra
hydr o- thieno[ 2, 3-c] pyridi ne- carb ylic acid am de 243-(4-Chl oro-

5
o a 2-[2-(4-Chloro-2-
NH, fluoro-phenyl)-
acetylamino]-6-
Compound N7 \ pyridin-4-yimethyl-
21 g A - 4,5,6,7-tetrahydro-
10 5 g thieno[2,3-c]pyridine-

3-carboxylic acid
amide

2-[2-(4-Chloro-2-

a
' ° NH, fluoro-phenyl)-
acetylamino]-6-(2-
Compound | N pyridin-3-yl-acetyl)-
15 22 N g F 4,5,6,7-tetrahydro-

thieno[2,3-c]pyridine-
3-carboxylic acid

amide
0 mz 2-[2-(4-Chloro-2-
fluoro-phenyl)-
20 | N acetylamino]-6-(2-

thieno[2,3-c]pyridine-
3-carboxylic acid
amide

Compound pyridin-4-yl-acetyl)-
23 4,5,6,7-tetrahydro-

9 2-{2-(4-Chloro-2-
25 fluoro-phenyl)-
& = acetylamino]-6-(3-
Compound = s : pyridin-2-yl-

24 0 © propionyl)-4,5,6,7-

tetrahydro-thieno[2,3-
o c]pyridine-3-

carboxylic acid amide

30 6-(1H-Benzotriazole-

o d 5-carbonyl)-2-[3-(4-
chloro-phenyt)-
Compound oA, ureido]-4,5,6,7-

25 d tetrahydro-thieno[2,3-
Q clpyridine-3-
a carboxylic acid methyl
35 NN ester



phenyl ) -urei dol- 6-
t hi eno[ 2, 3-c] pyri di ne-

(pyridi ne-3-carbonyl)- 4,5,6,7-tetrahydro-
3-carboxylic acid am de 243-(4-Chl oro-

phenyl ) - wei2dw}H8r24pyri di n- 4-yl met hyl - 4,5, 6, 7-t et r ahydiPOT/EP2010/001457

t hi eno[ 2, 3-c]
2010/ 112124PCT/ EP2010/ 001457

17 21

acetyl am no] - 6- pyridin-4-yl net hyl -

t hi eno[ 2, 3-c] pyri di ne- 3-carboxylic acid am de 10 Conpound

Compound
26
5
Compound
10 27
15 Compound
28
20
Compound
29
25
Compound
30
30
Compound

pyrid ine- 3-carboxylic acid am de

it

RS os

35

)

(4- Chl oro-2- fl uoro-phenyl)-

5,6, 7-tetrahydro-

21
2-[3-(4-Chloro-
phenyl)-ureido]-6-(2-
ox0-2,3-dihydro-
benzooxazoie-6-
carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid methyl
ester

1-[6-(1H-
Benzotriazole-5-
carbonyl)-3-
(pyrrolidine-1-
carbonyl)-4,5,6,7-
tetrahydro-thieno{2,3-

c]pyridin-2-yl]-3-(4-
chloro-phenyl)-urea

2-[3-(4-Chloro-
phenyl)-ureido}-1H-
indole-3,6-
dicarboxylic acid 3-
amide 6-[(2-ox0-2,3-
dihydro-benzooxazol-
6-yl)-amide]

2-{2-(4-Chloro-2-
fluoro-phenyl)-
acetylamino]-
benzothiazole-6-
carboxylic acid (2-
oxo-2,3-dihydro-
benzooxazol-6-yi)-
amide

2-[3-(4-
Trifluoromethyl-
phenyl)-ureido}-
benzothiazole-6-

carboxylic acid (2-
oxo0-2,3-dihydro-
benzooxazol-6-yl)-
amide

2-[3-(4-Chloro-
phenyl)-ureido}]-
benzothiazole-6-
carboxylic acid (2-
oxo-2,3-dihydro-
benzooxazol-6-yi)-
amide



Conpound 1522 242-(4-Chloro-2- fluoro-phenyl)-

acetyl am no] - 6- ( 2-

pyridin-3-yl-acetyl)- 4,5,6,7-tetrahydro- thieno[2, 3-c]pyridine-

3- car boxywpcosxiiei2zam de

20 Compound 23 2-[ 2- (4- Chl or oP2I/HPR@ONOHMBheNy! ) -

acetyl am no] - 6-(2- pyridin-4-yl-acetyl)- 4,5,6,7-tetrahydro-
t hi eno[ 2, 3-c] pyri di ne- 3-carboxylic acid am de 25 Conpound 24

242- (4- Chl oro-2- fluoro-phenyl)-

10

15

20

25

30

35

Compound
32

Compound
33

Compound
34

Compound
35

Compound
36

acé?yl am no] -6-(3- pyridin-2-yl-

2-[3-(4-
Trifluoromethyl-
phenyl)-ureido}-
benzothiazole-6-

carboxylic acid (1H-
benzotriazol-5-yl)-
amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 3,5-
dichloro-benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid 4-
chloro-benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid [2-(4-
chloro-phenyl)-
propyll-amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid 2-
fluoro-5-
trifluoromethyl-
benzylamide



propionyl)-4,5,6,7- tetrahydro-thieno[2,3- c]pyridine-3- carboxylic acid

am de 6-(1H Benzotri azol e-

5-carbonyl ) -2-[ 3-(4-

chl or o- phenyl ) -

ur ei do] - 4v0,26107+1212¢t r ahydr o-t hi eno[ 2, 3- c] pyri di ne- 3- cachmpgéionoasi d
WO 2010/ 112124PCT/ EP2010/ 001457 19
10 Conpound 32 24344- Trifluoromet h;élo

met hyl

10

15

20

25

30

35

ester 30 35 Conpound 25

Compound
37

Compound
38

Compound
39

Compound
40

Compound
M

Compound
42

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid [2-
(3,4-dichloro-phenyt)-
ethyll-amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 2,5-
dichloro-benzylamide

6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-

c]pyridine-3-
carboxylic acid [2-(4-
chloro-phenyl)-ethyl]-
amide

6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazoio[3,4-
c]pyridine-3-

carboxylic acid [2-(4-

chloro-phenyl)-1-
hydroxymethyl-ethyl]-
amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 2-
methoxy-benzylamide

6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo(3,4-
clpyridine-3-

carboxylic acid [2-(3-

chloro-phenyl)-ethyl]-

amide



phenyl) -

urei do] - benzot hi azol e-6- carboxylic acid (11-1-

benzotri azol -5-y1) -
5- car bonyp-24106118127- t et r ahydr o- 2H pyrazol o[ 3, 4- cl pyr ipdireP2@0/0ca5Hox Y|

acid 3,5- dichloro-benzyl am de

am de

6- (1H Benzotri azol e-

Compound 1533 6-(1H Benzotri azol e-

5-carbonyl)-4,5,6,7- tetrahydro-2H %razol o[ 3,4- c]pyridine-3- carboxyl

acid 4-

chl or o- benzyl am de 6- (1H Ben

t et rahydro- 2H

10

15

20

25

30

35

Compound
43

Compound
44

Compound
45

Compound
46

Compound
47

o H
7 H\/\(lyo
/ |
&
i i

HN—N

triazol e-

5-carbonyl)-4,5,6, 7-

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
¢Jpyridine-3-
carboxylic acid [2-(4-
nitro-phenyl)-ethyl]-
amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid [2-(4-
bromo-phenyl)-ethyl]-
amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
¢]pyridine-3-
carboxylic acid 5-
chloro-2-methoxy-
benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 4-
chloro-2-fluoro-
benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid [2-(4-
fluoro-phenyl)-ethyl]-
amide

c



pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid [2-(4- chloro-phenyl)-
propyl]-am de 6-(1H Benzotri azol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H

pyr azol o[\8p4e10¢i1pseni di ne- 3- carboxylic acid 2- fl uoro-5PCrrEPRéorIREL hyl -
benzyl am de WD 2010/ 112124PCT/ EP2010/ 001457 20 6-(1H Benzotri azol e-
5-carbonyl)-4,5,6,7- tetrahydro-2H ¥razol o[ 3,4- c]pyridine-3- carboxylic

acid [2- (3,4-dichloro-phenyl) ethylF<am de 6-(1H Benzotri azol e-
5-carbonyl)-4,5,6, 7-

[2-(1H-Benzotriazole-

. _
N”m/lj\ o 5-carbonyl)-1,2,3,4-

Compound A a tetrahydro-isoquinolin-
48 H H 6-yl]-carbamic acid
3,5-dichloro-benzyl

ester

F
6-(1H-Benzotriazole-
o) //®/>< (

Ne==N NH F 5-carbonyl)-4,5,6,7-
HN, tetrahydro-2H-
Compound = \WH pyrazolo[3,4-

10 49 <\ clpyridine-3-
carboxylic acid 4-
trifluoromethylsulfanyl
-benzylamide

F
—" 3-(1H-Benzotriazol-5-
15 ylcarbamoyl)-1,4,5,7-
H tetrahydro-
Compound N/@E:/\/N pyrazolo[3,4-
H

5 : o

50 clpyridine-6-
o carboxylic acid 4-
{(}q trifluoromethyl-benzyl
N ester
20
Ne _
HN SN 6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-

Compou nd q pyrazolo[3,4-
clpyridine-3-
25 Q\(\LN/\Q\ carboxylic acid 3-
bromo-4-fluoro-

benzylamide

3-(1H-Benzotriazol-5-
yicarbamoyl)-2,4,5,7-
30 ,\/@i N tetrahydro-
Compound

pyrazolo[3,4-

52 c]pyridine-6-
carboxylic acid 3,5-
\N/NH dichloro-benzyl ester

35



tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic acid 2, 5-

di chl or o- benzyl am de 6-(1H Benzotri azol e- 5-carbonyl)-4,5,6, 7-

t et r ahydrwo2bko/ppyr2azol o[ 3, 4- c] pyridi ne-3- carboxylic a®Cu/HP2010401457

chl or o- phenyl )-ethyl]- am de 6-(1H Benzotri azol e- 5-carbonyl)-4,5,6, 7-
tetrahydro-2H pyrazolo[3,4- c]pyridine-3- carboxylic acid [2-(4-

chl or o- phenyl) - 1- hydr oxynet hyl - et hy?ﬂ- am de 6-(1H Benzotri azol e-
5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- car boxyl i ¢
acid 2- nethoxy-benzyl am de 6- (1H— Benzotrl azol e- 5-carbonyl)-4,5,6, 7-

tetrahydro-2h 3-(1H-Benzotriazol-5-
ylcarbamoyl)-2,4,5,7-
tetrahydro-
Compound \N pyrazolo[3,4-
53 N clpyridine-6-
5 carboxylic acid 3,5-
T ° bis-trifluoromethyl-
N—NH benzy! ester

A 3-(1H-Benzotriazol-5-
F ylcarbamoyl)-2,4,5,7-
10 c tetrahydro-
c d N pyrazolo|[3,4-
ompoun N/(:[N/IN c]pyridine_6_
54 )\ W
o) ~ o

carboxylic acid 3-

QA trifluoromethyl-benzy!

chloro-4-
n—NH
ester

F_F
3-(1H-Benzotriazol-5-
ylcarbamoyl)-2,4,5,7-
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Compound M©: /\/N pyrazolo[3,4-
N
2 09S

15

55 clpyridine-6-
carboxyiic acid 3-
20 ] trifluoromethyl-benzyl
NN ester

FoF

P 3-(1H-Benzotriazol-5-

ylcarbamoyl)-2,4,5,7
' Ny tetrahydro-
25 Compound N pyraz_olo[3,4-
56 4 c]pyridine-6-
- " carboxylic acid 4-

° "o trifluoromethyisulfanyl
N—NH -benzyl ester

3-(1H-Benzotriazol-5-
30 o><p . ylcarbamovyl)-2,4,5,7-
tetrahydro-
pyrazolo[3,4-

Compound H ,
57 M@:N;N clpyridine-6-
K H carboxylic acid 4-
o trifluoromethoxy-

\ benzyl ester
NH
35 N



pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid [243- chloro-phenyl)-ethyl]- -
am de WD 2010/ 112124PCT/ EP2010/ 001457 21 6-(1H Benzotri azol e-

5- car bony 24106118127~ t et rahydr o- 2H pyrazol o[ 3, 4- c] pyr ipdirmP2@0/0ca5boxyl i C
acid [2-(4- nitro-phenyl)-ethyl]- am de 10 Conpound 43 Compound 1544

6- (1H Benzotri azol e- 5-carbonyl)- 4, 5,225, 7- tetrahydro-214 pyrazol of 3, 4-
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Compound
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Compound
59

Compound
60

Compound
61

/N=N NH
HN

N
N SN

3-(1H-Benzotriazol-5-
ylcarbamoyi)-2,4,5,7-
tetrahydro-
pyrazolo[3,4-
clpyridine-6-
carboxylic acid 3-
chloro-4-
trifluoromethoxy-
benzyl ester

(1H-Benzotriazol-5-
yh-{3-[3-(4-methoxy-
phenyl)-piperidine-1-
carbonyl}-2,4,5,7-
tetrahydro-
pyrazolo[3,4-
clpyridin-6-yl}-
methanone

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid 4-
trifluoromethoxy-
benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 4-
trifluoromethyl-
benzylamide



c] pyridi ne-3- carboxylic acid [2-(4- brono-phenyl)-ethyl]- amde 20
Conmpound 45 6-(1H Benzotriazol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H

pyr azol o[\8p4e10ciipseni di ne- 3- carboxylic acid 5- chl oro- 2PogtErexpa0taenzyl am
i de 25 Conpound 46 6-(1H Benzotriazol e- 5-car bonyl) 4,5,6, 7-

tetrahydro-2H pyrazol o[ 3,4- cipyridine-3- carboxylic acid 4-
chl oro-2-fl uoro- benzylam de 30 35 C@ﬁpound

Y 6-(1H-Benzotriazole-

N 5-carbonyi)-4,5,6,7-
O 0 tetrahydro-2H-
NH pyrazolo[3,4-
Compound clpyridine-3-
62
° |

carboxylic acid (6-
methoxy-1,2,3,4-
tetrahydro-
naphthalen-2-yl)-
amide

3-{[6-(1H-
HN/ N Benzotriazole-5-

carbonyl)-4,5,6,7-
10 tetrahydro-2H-
Compound pyrazolo[3,4-
clpyridine-3-
carbonyl}-amino}-3-
(4-tert-butyl-phenyl)-

propionic acid methyl
ester
15

For the avoidance of doubt, if chemical name and chemical structure of the
above illustrated compounds do not correspond by mistake, the chemical structure

is regarded to unambigously define the compound.

20
' All the above generically or explicitly disclosed compounds, including preferred
subsets/embodiments of the herein disclosed formula (1) and Compounds 1 to 63,

are hereinafter referred to as compounds of the (present) invention.

25
The nomenclature as used herein for defining compounds, especially the

compounds according to the invention, is in general based on the rules of the

IUPAC organisation for chemical compounds and especially organic compounds.

The terms indicated for explanation of the above compounds of the invention
30 always, unless indicated otherwise in the description or in the claims, have the

following meanings:

The term “unsubstituted” means that the corresponding radical, group or moiety

has no substituents.

35 The term "substituted" means that the corresponding radical, group or moiety



47 6-(1H Benzotriazol e- 5-carbonyl)-4,5,6,7- tetrahyd ro-2H pyrazol of 3, 4-
c] pyridine-3- carboxylic acid [2-(4- fluoro-phenyl)-ethyl]- amde WO

2010/ 112WOoRCIWVHP2010/ 001457 22 Conpound 48 [ 2-(114- Bemaproioagase-
5-carbonyl)-1, 2, 3, 4- tetrahydro-isoquinolin- 6-yl]-carbamc acid

3, 5-di chl oro-benzyl ester Conmpound 1049 6-(1H Benzotri azol e-
5-carbonyl)-4,5,6,7- tetrahydro-2H pfrazol o[ 3, 4-

has one or more substituents. Where a radical has a plurality of substituents, and a
selection of various substituents is specified, the substituents are selected

independently of one another and do not need to be identical.

The terms “alkyl” or “A” as well as other groups having the prefix “alk” for the
purposes of this invention refer to acyclic saturated or unsaturated hydrocarbon
radicals which may be branched or straight-chain and preferably have 1 to 8 carbon
atoms, i.e. C1-Cg-alkanyls, C,-Cg-alkenyls and C,-Cg-alkynyls. Alkenyls have at least
one C-C double bond and alkynyls at least one C-C triple bond. Alkynyls may
additionally also have at least one C-C double bond. Examples of suitable alky!

10 radicals are methyl!, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, 2- or 3-methyl-pentyl, n-hexyl, 2-hexyl,
isohexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-tetradecyl, n-
hexadecyl, n-octadecyl, n-icosanyl, n-docosanyl, ethylenyl (vinyl), propenyl (-
CH,CH=CH,; -CH=CH-CHjs, -C(=CH,)-CHjs), butenyl, pentenyl, hexenyl, heptenyl,
15 octenyl, octadienyl, octadecenyl, octadec-9-enyl, icosenyl, icos-11-enyl, (Z)-icos-11-
enyl, docosnyl, docos-13-enyl, (Z)-docos-13-enyl, ethynyl, propynyl (-CH,-C=CH, -
C=C-CH;), butynyi, pentynyl, hexynyl, heptynyl, octynyl. Especially preferred is Cq-4-
alkyl. A C;-4-alkyl radical is for example a methyl, ethyl, propyl, isopropyl, butyl,

isobutyl, tert-butyl.
20
The term “(Cg-Cso)alkyl” for the purposes of this invention refers to acyclic

saturated or unsaturated hydrocarbon radicals which may be branched or straight-

chain and have 9 to 30 carbon atoms, i.e. Ce-3p-alkanyls, Co-so-alkenyls and Cy-30-

alkynyls. Cq-3-Alkenyls have at least one C-C double bond and Co-30-alkynyls at

o5 least one C-C triple bond. Cq-3-Alkynyls may additionally also have at least one Cc-C
double bond. Examples of suitable (Co-Cso)alky! radicals are tetradecyl, hexadecyl,
octadecyl, eicosanyl, cis-13-docosenyl (erucyl), trans-13-docosenyl (brassidyl), cis-

15-tetracosenyl (nervonyl) and trans-15-tetracosenyl.

The term “cycloalkyl“ for the purposes of this invention refers to saturated and
30 partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals, having 1 to 3
rings, that contain 3 to 20, preferably 3 to 12, most preferably 3 to 8 carbon atoms.
The cycloalkyl radical may also be part of a bi- or polycyclic system, where, for
example, the cycloalkyl radical is fused to an aryl, heteroaryl or heterocyclyl radical
as defined herein by any possible and desired ring member(s). The bonding to the
35 compounds of the general formula can be effected via any possible ring member of



c] pyridine-3- carboxylic acid 4- trifluoronethylsulfanyl -benzylam de
3-(1H Benzotri azol -5- 15yl carbanoyl)-1,4,5,7- tetrahydro-
ConpoundpyoarwViapR44- 50c] pyri di ne-6- carboxylic acid 4PCT/EP2010/001457
trifluoromethyl-benzyl ester 20 25 Compound 51 6-(1H Benzotri azote-
5-carbonyl)-4,5,6,7- tetrahydro-2H %r azol o[ 3,4- cjpyridine-3- carboxylic
acid 3- brono-4-fluoro- benzyl am de Cl C Conpound 52

the cycloalkyl radical. Examples of suitable cycloalkyl radicals are cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl,

cyclopentenyl and cyclooctadienyl. Especially preferred are C3-Cg-cycloalkyl and C,-

Cs-cycloalkyl. A C,-Cg-cycloalkyl radical is for example a cyclobutyl, cyclopentyl,

5 cyclohexyl, cycloheptyl, cyclooctyl.

The term “heterocyclyl” for the purposes of this invention refers to a mono- or
polycyclic system of 3 to 20, preferably 5 or 6 to 14 ring atoms comprising carbon
atoms and 1, 2, 3, 4, or 5 heteroatoms, in particular nitrogen, oxygen and/or sulfur
which are identical or different. The cyclic system may be saturated, mono- or

10 polyunsaturated but may not be aromatic. In the case of a cyclic system consisting
of at least two rings the rings may be fused or spiro- or otherwise connected. Such
“heterocyclyl” radicals can be linked via any ring member. The term “heterocyclyl”
also includes systems in which the heterocycle is part of a bi- or polycyclic
saturated, partially unsaturated and/or aromatic system, such as where the

15 heterocycle is fused to an “aryl”, “cycloalkyl’, “heteroaryl” or “heterocyclyl” group as
defined herein via any desired and possible ring member of the heterocycyl radical.
The bonding to the compounds of the general formula can be effected via any
possible ring member of the heterocycyl radical. Examples of suitable “heterocyclyl”
radicals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl, piperazinyl, oxapiperazinyl,

20 oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl, thiazolidinyl,
tetrahydropyranyl, morpholinyl, tetréhydrothiophenyl, dihydropyranyl, indolinyl,

indolinylmethyl, imidazolidinyl, 2-aza-bicyclo[2.2.2]octanyl.

The term “aryl” for the purposes of this invention refers to a mono- or polycyclic

25 aromatic hydrocarbon systems having 3 to 14, preferably 5 to 14, more preferably 6
to 10 carbon atoms. The term “aryl” also includes systems in which the aromatic
cycle is part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic
system, such as where the aromatic cycle is fused to an “aryl”, “cycloalkyl”,
“heteroaryl” or “heterocyclyl” group as defined herein via any desired and possible
30 ring member of the aryl radical. The bonding to the compounds of the general

formula can be effected via any possible ring member of the aryl radical. Examples

of suitable “aryl” radicals are phenyi, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and

anthracenyl, but likewise indanyl, indenyl, or 1,2,3,4-tetrahydronaphthyl. The most

preferred aryl is phenyl.

35 The term “heteroaryl” for the purposes of this invention refers to a 3 to 15,



3-(1H Benzotriazol -5- Hylcarbanmoyl)-2,4,5,7- Ntetrahydro- . pyrazol o3, 4-

c] pyridi ne-6- carboxylic acid 3,5- dichloro-benzyl ester WO ,

2010/ 112woRCWVHP2010/ 001457 23 3-(1H Benzotri azol - 5- ylPcarmpanopiis?, 4, 5, 7-

tetrahydro- . Conpound pyrazol o[ 3, 4- 53ci pyridi ne-6- 5carboxylic acid 3,5-
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preferably 5 to 14, more preferably 5-, 6- or 7-membered mono- or polycyclic
aromatic hydrocarbon radical which comprises at least 1, where appropriate aiso 2,
3, 4 or 5 heteroatoms, preferably nitrogen, oxygen and/or sulfur, where the
heteroatoms are identical or different. The number of nitrogen atoms is preferably O,

5 1, 2, or 3, and that of the oxygen and sulfur atoms is independently 0 or 1. The term
“heteroaryl” also includes systems in which the aromatic cycle is part of a bi- or
polycyclic saturated, partially unsaturated and/or aromatic system, such as where
the aromatic cycle is fused to an “aryl”, “cycloalkyl”, “heteroaryl” or “heterocyclyl”
group as defined herein via any desired and possible ring member of the heteroaryl

10 radical. The bonding to the compounds of the general formula can be effected via
any possible ring member of the heteroéryl radical. Examples of suitable “heteroaryl”
are acridinyl, benzdioxinyl, benzimidazolyl, benzisoxazolyl, benzodioxolyl,
benzofuranyl, benzothiadiazolyl, benzothiazolyl, benzothienyl, benzoxazolyl,
carbazolyl, cinnolinyl, dibenzofuranyl, dihydrobenzothienyl, furanyl, furazanyl, furyl,

15 imidazolyl, indazolyl, indolinyl, indolizinyl, indolyl, isobenzylfuranyl, isoindolyl,
isoquinolinyl, isoquinolyi, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl,
oxazolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolyl,
quinazolinyl, quinolinyl, quinalyl, quinoxalinyl, tetrazolyl, thiadiazolyl, thiazolyl,

20 thienyl, thiophenyl, triazinyl, triazolyl.

For the purposes of the present invention, the terms “alkyl-cycloalky!”,
“cycloalkylalkyl, “alkyl-heterocyclyl®, “heterocyclylalkyl®, “alkyl-aryl®, “arylalkyl®,
“alkyl-heteroaryl* and “heteroarylalkyl* mean that alkyl, cycloalkyl, heterocycl, aryl
and heteroaryl are each as defined above, and the cycloalkyl, heterocyclyl, aryt and

25 heteroaryl radical is bonded to the compounds of the general formula via an alky!
radical, preferably C,-Cg-alkyl radical, more preferably C,-Cq-alkyl radical.
The term “alkyloxy” or “alkoxy” for the purposes of this invention refers to an
alkyl radical according to above definition that is attached to an oxygen atom. The
30 attachment to the compounds of the general formula is via the oxygen atom.

Examples are methoxy, ethoxy and n-propyloxy, propoxy, iSopropoxy. Preferred is
“C,-Cs-alkyloxy” having the indicated number of carbon atoms.

The term “cycloalkyloxy” or “cycloalkoxy” for the purposes of this invention
refers to a cycloalkyl radical according to above definition that is attached to an

35 oxygen atom. The attachment to the compounds of the general formula is via the



trifluoronethyl-benzyl ester 15 20 Conpound 55 3-(1H Benzotri azol -5-

yl carbamoyl) -2, 4,5, 7- tetrahydro- pyrazol o[ 3,4- clpyridine-6- carboxylic
acid 3- twpfRbwornoermt hyl - benzyl ester 25Conpound 56 3- PCHABeIAOII4SAZOI - 5-
yl carba nmoyl)-2,4,5,7- tetrahydro- pyrazolo[3,4- cjpyridine-6- carboxylic
acid 4- trifluoronethylsul fanyl -benzyl ester 3-(1H Benzotriazol -5-

yl car banoyl)-2, 4,5, 7- tetrahydro- CoffpoundH Npyrazol of 3, 4-

oxygen atom. Examples are cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,
cyclohexyloxy, cycloheptyloxy, cyclooctyloxy. Preferred is “Cs-Cocycloalkyloxy”
having the indicated number of carbon atoms.

The term “heterocyclyloxy” for the purposes of this invention refers to a
heterocyclyl radical according to above definition that is attached to an oxygen atom.
The attachment to the compounds of the general formulae is via the oxygen atom.

Examples are pyrrolidinyloxy, thiapyrrolidinyloxy, piperidinyloxy, piperazinyloxy.

The term “aryloxy” for the purposes of this invention refers to an aryl radical
10 according to above definition that is attached to an oxygen atom. The attachment to
the compounds of the general formula is via the oxygen atom. Examples are
phenyloxy, 2-naphthyloxy, 1-naphthyloxy, biphenyloxy, indanyloxy. Preferred is

phenyloxy.

The term “heteroaryloxy” for the purposes of this invention refers to a heteroaryl
15 radical according to above definition that is attached to an oxygen atom. The
attachment to the compounds of the general formula is via the oxygen atom.

Examples are pyrrolyloxy, thienyloxy, furyloxy, imidazolyloxy, thiazolyloxy.

The term “carbonyl” or “carbonyl moiety” for the purposes of this invention refers

to a —C(O)- group.
20 .
The term “alkylcarbonyl” for the purposes of this invention refers to a “alkyl-

C(O)-" group, wherein alkyl is as defined herein.

The term “alkoxycarbonyl” or “alkyloxycarbonyl” for the purposes of this
invention refers to a “alkyl-O—C(O)-"* group, wherein alkyl is as defined herein.

25 The term “alkoxyalkyl” for the purposes of this invention refers to a “alkyl-O—
alkyl—* group, wherein alkyl is as defined herein.

The term “haloalkyl” for the purposes of this invention refers to an alkyl group as
defined herein comprising at least one carbon atom substituent with at least one

30 halogen as defined herein.

The term “halogen”, “halogen atom”, “halogen substituent” or “Hal” for the
purposes of this invention refers to one or, where appropriate, a plurality of fluorine
(F, fluoro), bromine (Br, bromo), chiorine (Cl, chiloro), or iodine (I, iodo) atoms. The
designations “dihalogen”, “trihalogen” and “perhalogen” refer respectively to two,

35 three and four substituents, where each substituent can be selected independently



S7. liNc]pyridine-6- carboxylic acid 4- trifluoronethoxy- benzyl ester 24
3-(1H Benzotriazol -5- yl carbanoyl)-2,4,5,7- tetrahydro- pyrazolo[3, 4-

c] pyridi ro@etociaezexyl ic acid 3- chloro-4- trifluoromnet roxiEP2616/021457 est er
(1H Benzotri azol -5- yl1)-{343-(4-nethoxy- phenyl)-pi peridi ne-1-
carbonyl]-2,4,5,7- tetrahydro- pyrazglo[3,4- c]pyridin-6-yl}- nethanone

6- (1H Benzotri azol e- 5-carbonyl)-4, 538, 7- tet rahydr o- 2H pyrazol o[ 3, 4-

c] pyridine-3- carboxylic acid 4- trifluoromethoxy- ’

from the group consisting of fluorine, chlorine, bromine and iodine. “Halogen”
preferably means a fluorine, chlorine or bromine atom. Fluorine is most preferred,
when the halogens are substituted on an alky! (haloalkyl) or alkoxy group (e.g. CF3
and CF;0).

The term “hydroxyl” or “hydroxy” means an OH group.

The term "composition”, as in pharmaceutical composition, for the purposes of
this invention is intended to encompass a product comprising the active
ingredient(s), and the inert ingredient(s) that make up the carrier, as well as any
10 product which results, directly or indirectly, from combination, complexation or

aggregation of any two or more of the ingredients, or from dissociation of one or
more of the ingredients, or from other types of reactions or interactions of one or
more of the ingredients. Accordingly, the pharmaceutical compositions of the
present invention encompass any composition made by admixing a compound of

15 the present invention and a pharmaceutically acceptable carrier.

The terms "administration of” and "administering a” compound should be
understood to mean providing a compound of the invention or a prodrug ofa
compound of the invention to the individualist need.

As used herein, the term "effective amount" refers to any amount of a drug or

20 pharmaceutical agent that will elicit the biological or medical response of a tissue,
system, animal or human that is being sought, for instance, by a researcher or
clinician. Furthermore, the term "therapeutically effective amount” means any
amount which, as compared to a corresponding subject who has not received such
amount, results in improved treatment, healing, prevention, or amelioration of a

25 disease, disorder, or side effect, or a decrease in the rate of advancement of a
disease or disorder. The term also includes within its scope amounts effective to

enhance normal physiological function.

30 All sterecisomers of the compounds of the invention are contemplated, either in
a mixture or in pure or substantially pure form. The compounds of the invention can
have asymmetric centers at any of the carbon atoms. Consequently, they can exist
in the form of their racemates, in the form of the pure enantiomers and/or
diastereomers or in the form of mixtures of these enantiomers and/or diastereomers.

35 The mixtures may have any desired mixing ratio of the sterecisomers.



benzyl am de 30 Conpound 61 6-( 1H Benzotriazole- 5-carbonyl)-4,5,6,7-
tetrahydro-2H pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid 4-
trifluorowethyti2tzenzyl am de WO 2010/ 112124PCT/ EP2010/ ®0TA®Z010281457

6- (1H Benzotri azol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3, 4-
c] pyridi ne-3- carboxylic acid (6- nethoxy-1,2,3,4- tetrahydro-

napht hal en-2-y1)- am de Conpound 62 31

Thus, for example, the compounds of the invention which have one or more
centers of chirality and which occur as racemates or as diastereomer mixtures can
be fractionated by methods known per se into their optical pure isomers, i.e.
enantiomers or diastereomers. The separation of the compounds of the invention
5 can take place by column separation on chiral or nonchiral phases or by
recrystallization from an optionally optically active solvent or with use of an optically
active acid or base or by derivatization with an optically active reagent such as, for
example, an optically active alcohol, and subsequent elimination of the radical.
The compounds of the invention may be present in the form of their double bond
10 isomers as “pure” E or Z isomers, or in the form of mixtures of these double bond

isomers.

Where possible, the compounds of the invention may be in the form of the

tautomers, such as keto-enol tautomers.

15 It is likewise possible for the compounds of the invention to be in the form of any
desired prodrugs such as, for example, esters, carbonates, carbamates, ureas,
amides or phosphates, in which cases the actually biologically active form is
released only through metabolism. Any compound that can be converted in vivo to
provide the bioactive agent (i.e. compounds of the invention) is a prodrug within the

20 scope and spirit of the invention.

Various forms of prodrugs are well known in the art and are described for

instance in:

(i) Wermuth CG et al., Chapter 31: 671-696, The Practice of Medicinal

05 Chemistry, Academic Press 1996;

(i) Bundgaard H, Design of Prodrugs, Elsevier 1985; and

(i) Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and
Development, Harwood Academic Publishers 1991.

30 Said references are incorporated herein by reference.

It is further known that chemical substances are converted in the body into
metabolites which may where appropriate likewise elicit the desired biological effect

- in some circumstances even in more pronounced form.

Any biologically active compound that was converted in vivo by metabolism from

35 any of the compounds of the invention is a metabolite within the scope and spirit of
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tartrates, malates, embonates, mandelates, fumarates, lactates, citrates, glutarates,
stearates, aspartates and glutamates. The stoichiometry of the salts formed from the
compounds of the invention may moreover be an integral or non-integral multiple of

one.

20 The compounds of the invention can, if they contain a sufficiently acidic group
" such as, for example, the carboxy, sulfonic acid, phosphoric acid or a phenolic

group, be converted with inorganic and organic bases into their physiologically
tolerated salts. Examples of suitable inorganic bases are ammonium, sodium
hydroxide, potassium hydroxide, calcium hydroxide, and of organic bases are

25 ethanolamine, diethanolamine, triesthanolamine, ethylenediamine, t-butylamine, t-
octylamine, dehydroabietylamine, cyclohexylamine, dibenzylethylene-diamine and
lysine. The stoichiometry of the salts formed from the compounds of the invention

can moreover be an integral or non-integral multiple of one.

It is likewise possible for the compounds of the invention to be in the form of
30 their solvates and, in particular, hydrates which can be obtained for example by
crystallization from a soivent or from aqueous solution. It is moreover possible for
one, two, three or any number of solvate or water molecules to combine with the

compounds of the invention to give solvates and hydrates.

35 By the term "solvate" is meant a hydrate, an alcoholate, or other solvate of



n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, 2- or 3-nethyl-pentyl,

n- hexyl, 2-hexyl, isohexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl,
n- dodecylwoneoteetiedecyl , n- hexadecyl, n-octadecyl, n-i @0TaEPRI10/001457

n- docosanyl, ethyl enyl (V|nyI) propenyl (- CH2CH=CH2; - CH=CH CHS3,
-C(=CH2)-CH3), butenyl, pentenyl, hexenyl hept enyl , 15octenyl, octadienyl,
oct adecenyl , octadec-9-eny| |cosenyl3 |cos-11-enyl, (2)-icos-11- enyl,

docosnyl , docos 13-enyl, (Z) docos-13-enyl, ethynyl, propynyl (-CH2-CECH, -
CEC- CH3) , F%%YI ati ntynyl hexynyl, heptynyl, octynyl. Especially
preferred is £ AC14aIkyI radical is for exanple a nethyl,

et hyl , propyl, ”ﬂﬁm

" ( Co- C30) al kyI %S t gt %Mbs{éelss ugﬁgﬁﬁyfbm%@ﬁﬁ\@ﬂégg?sétr"s‘ d-F%g%t'i:t%E I C

sat ur at ed orstatmwh«gh atee@fergﬁﬂt@@ern@brﬁnqraﬂpém qunedifigationsh d hrsr\@n@hed or

straight-ch f%ﬁo : el | s,
Co- 30-5al ken dsa'fg:%g %36/ Ig’rﬁ%@ﬁyﬁgg%cggﬂmﬁﬁgfesaﬂﬁnvg]%g? r{%gélt one CGC
doubl € bond psrmrtw 3be aomywtds althe isgentioprean@xst inr vasioes bolrymorrm;c Bomal kynyl s
may additio e
sui tabl e (C%ﬁé:ggstﬁb%%f ?@garpé?gr%ee%fnggt%gghe@gﬁg% octa %gﬂws
ei cosanyl, of melc@rrmogeagﬁ to(berraggrded as rbamgms-t@wlﬁdewlpn( brassi dyl),
ci s15-tetracoseny| (nervonyl) and trans-15-tetracosenyl. The term

"cycl oal kyl " for the purposes of this invention refers to saturated and
30partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals,
havi ng01 to 3 mThegempewnds of dhft iaventoniase zerpnpmeb'@hatﬂcper@eg &Y BstroRgst

preferably %nBBr§e|8@t§\}gq5h,@m%fal]{8@xmyc| oal kyl radical may also be part of
a bi- or polycyclic system where, tor exanple, the cycloal kyl radical is

fused to an ar phe 1R RRinkingl stRRRF Skdbiveelile iAbASI Hgd herein by

any possi ble and desired ring nmenber(s). bonding to the 35conmpounds of
t he general cPHPAUNIYS Qfdbe huertfongande QFIVanE’rQ?O%’d)s@‘F‘BI”tSt?VPﬁQt I EdPsey WD

2010/ 112124RGH, E%%%Qﬁr%@lés%o?e?mbhserseﬁﬁ)e%tri%rs bﬁ%cpabr afeiesgp of
Sui tab,l5e cycl oaI kyl radicals are cyclop ro(%dvj cycl obut yl cl openty
cycl ohexyl, 9'81"69@695}’?'“&:‘?{@"86@#9?’ ior degir @e@plcabgftﬂ%@ke@tlon such a

cycl opent enylosanshH6H 9@9%@%&5&?’ ousﬁa@&ﬂoabéyorm\eh%rrﬁéhraha adverse
C3- C9-cycl oal kyl and C4- -CQccoa%/ radical is for

exanpl e a cﬁ?@ﬁu’f%hefdp%h@bé‘m‘won 5%‘9%‘!%‘5“8&9\9 COE}%’PB‘F%B Pe inveplipnBeyy| .
The term hQraﬂgrafevatoyaldectreésetJf%nauélryaﬁﬁ@e BffedtdIbs its BYR PédPAIeEEHEINE doSe @
nono- or polyc ic systemof 3 to 20, preferably 5 or 6 to 14 ring atons
corrprlg?sélnng @QP{ﬁﬂn atons and 1, 2, 3, 4, or 5 heteroatoms in particular
nitro oxygen and/ or sul fur. whi ch are identjc or di ffe The cyclic
system may be <88 GPEPRUNISHI '”ES?“tT@ﬁtﬂ"}ﬂﬁfga’taﬁ'rnd? B‘t%%ﬂe?r%[? '%@?V

aromati c. Immdﬂ@orcmmﬁ @y G Rk thah)etoanBE NS A prgerably adssl thastbéwo T'i ngs
the rings e fused or spiro- or otherw se connected. Such "heterocyclyr
radi cal s ca “linked via any ring nmenber. The term "heterocyclyl" al so

i ncl udes systens in which the heterocycle is part of a bi- or polycyclic
saturated, partially unsaturated and/or aronatic system such as where the
15het cycle s fuse an "aryl" . "

“heterseyer yir The oHFehY e Priseh Nisiten NF sSBhSPakep G oRE ThALPE e i ng
menber of t Repbatgrpoovdisg trreartﬁeo:ﬁla.co"ﬁtrmubdrmdthegn\mmtrbheseorqm)unndmmbrthe
general formula can be effected via any possible ring nenber of the

het erocycyl radhe aérmsEmrqulngsurmfbrtmi dralfur eetatuztion’ oarymttyddedtadefeatcz tieer €

i dinyl, thi di ' . —
%L;gp: p;[‘ly@umsbé‘gig\r Iopé'% IR Vétgtgc{nprg g{; %f ﬂol npqe?ﬁté% rﬁ%l ‘ edﬁﬁ@ﬁj Lger aziny
t hi azoI i di nyﬂrhrbrtn@t aradtydretmgtatwmylln thmczpﬂu)itlmwlthmﬁm sdviadls ot rfowdgrgenf ithe

di hydr&byr a |ndoI| i nyl zol i di.n

2 e b by rupiros s Sl i B8 o sl and FERgRe b hinges of this
i nventi on r éfirdbifort, and/ompeterdation by meaps bf thea.rsoatanetbodtwofrme@sunemeBWerrs
having 3 to fer bl y I r C at ons.
The term™ ar({}/3 é'rmgr]a ﬂtsuagé}t%' '%'b't'% 'ﬁh'\/\ﬁ'lgé% }%Yeé?rg%a?r?‘%r é’%{aﬁg’ Ts part
of a bi- or qanIbﬁayedsuoecsatdjdeaemdneqmrreiaabmgoarnsraplateembldrtragdmbrbrtanomat| C
system suchan%s \M} [ Biti the aromatl c cycle is fused to an "aryl",

"cycl o kyl RIS 35 or "heterocyclyl" group as defined herein via
any desired and possi bl e ring nenber of the aryl radical. The bonding to
t he conpounds of the general formula can be effected via any possible ring
menber of the aryl radical. Exanples of suitable "aryl" radicals are
phenyl , bi phenyl, naphthyl, 1-naphthyl, 2-naphthyl and anthracenyl, but
|'i kewi se indanyl, indenyl, or 1,2,3,4- tetrahydr onapht hyl . The nost
pref erred aryI |s phenyl The term heteroaryl "™ for the purposes of this



"heteroaryl" also includes systens in which the aromatic cycle is part of a
bi - or polycyclic saturated, partially unsaturated and/or aromatic system
such as wwenreilwthelr2aromatic cycle is fused to an "aryl", PCEEPR@alobis?
"heteroaryl"™ or "heterocyclyl"” group as defined herein via any desired and
possi bl e ring nenber of the heteroary] 10radical. The bonding to the
conpounds of the general formula can e effected via any possible ring
menber of the heteroaryl radical. Exanples of suitable "heteroaryl" are
acridi nyl, benzdioxinyl, benzim dazolyl, benzisoxazolyl, benzodi oxolyl,
benzof uranyl, benzot hi adi azol yl, benzot hi azol yl, benzot hi enyl,

benzoxazol yl, qRelBEet ¥ the preeat inemtiontHaB uARHsiHgR Bden Sdivadh ahehget hi enyl ,
furanyl, furazanyl, furyl, 15im dazolyl, indazolyl, indolinyl, indolizinyl,
i ndol yl , i sSEASHAYIRIPYADS 2 rraesssdell the Prenasiipnib e sappound g thierpysntion.
isothiazolyknnkﬁgmﬁqﬁ@gkmsﬁaphthyridinyI, oxadi azol yl , oxazolyl,

phenaz{ nyl , phenot hi azi nyl, phenoxazi nyl, phthal azinyl, pteridinyl,
purinyl, pyrazingh red¥ihgaQopouRy bf thazbrilia (|9le dinyl, pyridyl,

pyri mdinyl, pyrimdyl, pyrrolyl, quinazolinyl, quinolinyl, quinolyl,

qui noxal i nyl, tetrazolyl, thiadi@gzolyl, thiazolyl, 20thienyl, thiophenyl,
triazinyl, triazolyl. For thd| purposes of the present invention, the
terns "al kyl -cycl oal kyV2s wet oal®H al kyl ", "al kyl - het erocycl yl ™
"heterocyclylalkyIWN1(aI‘ yl", "arylal kyl", "al kyl-heteroaryl” and
"heteroaryl al kyl " nmearnNthatzalkyl, cycl oal kyl, heterocycl, aryl and

het erodtyl are each_aé defi nedRabove, and the cycloal kyl, heterocyclyl,
aryl and 25heteroar5? radical is bond#H to the conpounds of the general
formula via an al kyl radical, preferably Cl-05-al kyl radical, nore
preferably Cl- C4- aMbgrein ¥ Y&l R1, R2 e thermeaningsasorgicated heggimigity withe t he

purposes of this i Y Ebﬁ@gﬁﬁg%rﬁ%ﬁé)gll n al kyl radical according to above
a

definition that is attache 0 an oxyden atom The attachment to the
conpounds of the general f@yngha is via the oxygen atom Exanples are

met hoxys et hoxy and nzpropy Yy, propoxy, isopropoxy. Preferred is

"Cl- C4-al kyl oxy" havi t hé¢ X\di cat ed nunber of carbon atons. The term
"cycl oal kyl oxy" or Lcycl\GalkoXy™Bfor the purposes of this invention refers
to a cycl oal kyl radi cal according(mb above definition that is attached to
an 35o0xygen atom The attachnent to the conpounds of the general fornula is
via the V[)2010/1ﬂ§f?ﬁpéﬂ?Eﬁ?@féﬁ@ﬁﬂ@gﬂ"§gﬁﬁy?ﬁﬁﬂgQFonl Exanpl es are

cycl opropyl oxy, cycl obutyl oxy, cycl opentyl oxy, cycl ohexyl oxy,

cycl oheptyl oxy, cycl ooctwyjnoxy. Prefefred is "C3- cl oal kyl oxy" havi ng the
i ndi ca®@d nunber of carbon | oxy" for the

pur poses of this inve refjers to a etero radi cal according to
above definition thatnis athed t0 oxygennat TH¢ attachment to the
conmpounds of the geﬁéra rmul agNs M d the oxygen atom Exanples are
pyrrolidinyl oxy, thiapyrrolidinyréxy, pi peri di nyl oxy, piperazinyl oxy.

The term "aryl oxy" for the-furposes of this invention refers to an aryl
radi cal according to o) i Nt hat | s attached to an oxygen atom

The atpgchnment to theNegQ nds of snafal fornula is via the oxygen
atom Exanpl es are phenyl oxy, 1- napht hyl'oxy, bi phenyl oxy,
i ndanyl oxy. Preferred is_ phenyl oxy. The term "heteroaryl oxy" for the

=

pur poses of this inv nm refers to)a meteroas 5radi cal according to
above definition that i$ at{achedokg an oxygen ato The attachnent to the
conpounds of the genf a i i he qX €njlat dm, Exanpl es are
pyrrol yl oxy, thienyfoxy's Vﬁbxﬁd ¢mldaz Lbexys 8zal yl oxy. The term
"carbonyl "™ or "carbonyl noiety" for g Jposes of this invention refers
to a -€&0)- group. 20The term "al kyl carbonyl™ far the purposes of this
invention refers to a "alkyl- C(0)-" p, whergi kyl is as defined
herein. The term "al koxycarbonyk” o toxyear bpny|".. for the purposes of
this invention refers to a "al kyl§ eérein alkyl is as
defined herein. 25The term "al koxyalkKyl" for the purposes of this invention
refers to a "al kyl-0- alkyl-" group, wherein alkyl is as defined herein.
The term "hal oal kyl" for the purposes of this invention refers to an al kyl
group &g defined herein conprising at |east one carbon atom substituent
with at | east one hal ogen as defi ned herein.




30 The term "hal ogen", "hal ogen atonf, "hal ogen substituent” or "Hal"
for the purposes of this invention refers to one or, where appropriate, a
pl ural it ywofzefd/merzsne (F, fluoro), brom ne (Br, brono), PCHlEPRO10S0I4EY
chloro), or iodine (I, iodo) atons. The designations "di hal ogen",

“trihal ogen" and "perhal ogen" refer rgspectively to two, 35three and four
substituents, where each substituent %Ran be sel ect ed i ndependently WD
2010/ 112124PCT/ EP2010/ 001457 30 from the group consisting of fluorine,

chlorine, bromne andyheding, Y,H8 FeH, npfa%m@hbﬁmﬁgﬁagrﬂwbtwrl ne

chlorine or bronmine atom FlUorine is mst preferred, theth ogens are
substituted on an BemR{Withnig welf dgomround areRrding foyfpsmpla as('ﬁ%‘c%lﬁ CF30) .
5The term "hydr oxyhereRfwithMdiINe Y, 8&ASs B(OH gr oup. The term

"conposition", as in phar maceuti cal conposition, for the purposes of this
invention is |nQ§nded to enconpass a product conprising the active
ingredient(s), and the inert ingredient(s) that nmake up the carrier, as
wel | "as any progq HfFea)e’ﬂh &8 coRpYLAS of HeR@eiUly(Igr i ndirectly, from
conbi nati on, conpl exation or aggregation of any two or nore of the
ingredients, or fromdissociatign of one or nore of the ingredients, or
fromother types of reactiaons orjinteractions of one or nore of the
i ngredi ents. Accordi ng¥a~t heypharorceuti cal conpositions of the present
invention enconpasdNany qpnRrogition made by admi xing a conpound of the
present invention and pN—Pphaghtceutically acceptable carrier. The terns
"adm riost rati on of " _ahd "admi nR3tering a" conpound shoul d be understood to
mean providing a coﬁgound of the invelllion or a prodrug of a conpound of
the invention to the individualist need. As used herein, the te
"ef fective anpunt" whefain ¥V W.aRy, Babaye ﬂ‘@fm%?mgasdﬁd'%ﬁﬁﬁﬁfﬁd@@m P“’('}Qla agent
that wll elicit ”3? b%c?@'s‘é%'cteﬁrf dﬁ?ﬁie%budé‘&r&%ﬁ&oﬁf a tissue, system
ani mal or hunman that 'S belng soug %t for 1 nstance, by a researcher or
clinician. Furthernore, the tern1"th apeutically effective anobunt” neans
any anpynt whi ch, as conbﬂ ed to a dé??espondlng sukiect who has not
recei ved such amount, resulfts in inprov heal i ng, prevention,
or anelioration of a , disardef, or sifde Rt, or a decrease in
the rate of advancegB hseaSe Pr ﬁboudé ke t&rm al so incl udes
wWithin its scope anounts effectl)wﬁ hafce nor nal physi ol ogi cal
function. 30All stere0|sone s of the compounds of the invention are
contenpl ated, either i {n pure or substantially pure form
The conpounds of the |nventumn capNhavye=asygmetric centers at any of the

Qxi gt-Ni'n the formof their racemates,
in the fornlof t he pure enantionmers andfor dlastereoners or in the fornlof
m xtures of these enantigmers and/or{gsgstereonnem@ 35The m xtures may
have any desired nixi rati o of the \st/ereoiso WO

2010/ 112124PCT/ EP2010/ 0 31 Ty, for exarpl conpounds of the

i nvention which haven re ge f G I|tyNand whi ch occur as
racenat es or as di aster 60 X S _anybhe fraéti onated by net hods known
per seoknto their optical pure i somef’s, 7 .78 enantioners or diastereoners.

The separation of the conpounds of the |nvention -5can take place by col um
separation on chiral or nonchiral phases @T by ¢ ysyal lization froman
optionally optically active solw%nt j usg Nnoptical ly active acid
or base or by derivatization with an_dptically actlve reagent such as, for
exanple, an optically active al cohol, and subsequent elim nation of the
radi cal. The COHpOUQpﬁdgEi&ﬁﬁbduﬁagn&bq&nﬂmyIh@ present in the formof their
doubl e bond 10i soners as "pure" E or Z isonmers, or in the formof m xtures
of the$® doubl e bond isoners. OMNer e pOSSIb|e t he conpounds of the
i nvention may be in thsvforn1of he tautomers, such as keto-enol tautoners.
L

Wi

)“ R1
R2 (lia)

35



151t is likew se possible for the conmpounds of the invention to be in the
form of any desired prodrugs such as, for exanple, esters, carbonates,

car banat e8Q 20rogiag124am des or phosphates, in which casesPChEPacvOai4by
biologically active formis released only through netabolism Any conpound
t hat can be converted in vivo to provjde the bioactive agent (i.e.
conpounds of the invention) is a pro g wthin the 20scope and spirit of
t he inventi on. Various forms of prodrugs are well known in the art and

are described for {Rste®g, W) R1, R2 have the mednings\%y iftitate&Gemtinath;, Chapt er
31: 671-696, The Practice of Medicinal 25Chem stry, Academ c Press 1996;

(i) BundgaardDesi ginraf rﬁcﬂﬂ%ﬂ@conﬁio‘iﬁﬁioﬂor%%llaﬁwdh a compbund pf Brmdgaar d
H, Chapter 5:131-191, A Textbook of Drug Design and Devel opnent, Harwood

Acadeni ¢ Publisher§V1991. Said references are i ncorporated herein by

reference. 30 It is further known that chem cal substances are converted
in th% body into gy bol i t &3 ch may where appropriate |ikewise elicit
the desired biol ogi cakeffegty/-, in some circunstances even in nore
pronounced form WO 20 1 / EP2010/ 001457 32 the invention. The
conpounds of the invention can, if (Mey have a sufficiently basic group

such as, for exanple, a secondary or tertiary am ne, be converted with

i norgani c and or gapjherés R3s RANBON havd the rdamingseasindieated detdinwitic tepels e
salts of the conpounds of the inventiaon e _pr [ . i

hydrochl oric aci d, SATHPHBS 8?1‘?0(5‘1'89?% ,O"inH'&ia(@ 4 g?cﬁfgaqgg%%ﬁ@{hg@ﬂﬁ&%%sphori c
aci d, Tt hanesul f orjefiot@ei“0O? apd Yo Hamstes tHN(Brb - aod @R 16aienbiesi'd”;aci d, formic
acid, acetic acid, sulfoacetic acid, trifluoroacetic acid, oxalic 10acid,
mal oni ¢ acid, mabpeic acid, succinic acid, tartaric acid, racem c acid,
mal i ¢ acid, enbonic acid, mandelic acid, fumaric acid, lactic acid, citric
aci d, taurocholi )aeading@ edrapdundad e, fogngarVa) etdMll) gl ut ami ¢ acid or
aspartic acid. The salts which are forned are, inter alia, hydrochlorides,
chl orided, hydrobronides, bromni des, iodides, sulfates? phosphates,

met hangsul f onates, tosyl ates, carbonates, bicarbgna , formates,

15acet ates, sul foacetates, triflates, oxal ates, atesl nul eates,

succi nates, tartratgs;qul ates, enbonates, nandel gtes, funmarates, |actates,
citrates, glutaratel, st parates, aspartates and mat es. The
stoichionetry of th orped fromthe conpgundsl of the invention may
noreover be an integra

the invention can, if they contain

n egral nultipl Nne. 20The conpounds of
Ve o
exanpl e, the carboxy, sulfonic acid, phosphoric acid or heno#ic group,

Jsuf fi%i ently acidic g@ p such as, for
a

be con?@rted with immrg?ann@ndmn@ﬁwﬁ%ﬂwgé%Ti%?th“héiCPmﬁE%?8 Bical Iy
tolerated salts. Exg ﬁgiﬂﬁf sui tabl e i norgani c bases are ammoni um sodi um
hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de, and of organic bases are
25 et hanol am ne, diethanol@gi g triethanol am ne, ethyl enedi am ne,
t-butyl am ne, toctyl arfine, ydr oabi et yl am ne, cycl ohexyl am ne,
dibenzylethylene-diaajig gnéﬁfﬁgjne. The stoichionetry of the salts forned
fromthe conpounds &f t h¥€2i nve |B%§“xnlnnreover be an integral or
nﬁn-in@ggral nuItLplg of onf. It i ;gikﬁm@se stsibIe fgr t he conpourds of
the invention to be in the formao t heir sgl v s .and, in particular,
hydr at es whi ch can WBE'EH lsrﬁ?éeq%‘{fr%’?é%?@uB)?SE%@&sq%a?fl i zation froma
sol vent or from aqueous solution. It is noreover possible for one, two,
three or any nunber of solvate or water nolecules to conbine with the
conmpounds of the invention to give solvates and hydrates. 35By the term
"solvate" is neant a hydrate, an al cohol ate, or other solvate of 33
crystallization. It is known that chem cal substances form solids which
exist i39 different order states which are referred to as pol ynorphic forns
or nodifications. The various nodifications of a pol ynorphic substance may
differ greatly in their physical properties. The conpounds of the invention
can exi st in various polynorphic forns and certain nodifications nmay
nor eover be netastable. Al these polynorphic forns of the conmpounds are to
be regarded as belonging to the invention. 10The conpounds of the invention
are surprisingly characterized by a strong

35



and/ or selective inhibition of autotaxin. Due to their surprisingly
strong and/ or selective enzynme inhibition, the conpounds of the invention
can be adwvenvegaoursl y adm ni stered at | ower doses conpaP€u/EPeO10OMEST | ess
potent or selective inhibitors of the prior art while still 15achi eving
equi val ent or even superior desired biological effects. In addition, such a
dose reduction may advantageously ledd to | ess or even no nedicinal adverse
effects. Further, the high inhibition selectivity of the conpounds of the

i nvention may translate into a decrease of undesired side effects on its

own regardl ess of the oappl i 20 The cor nds of the invention being
autotaxin inhibitors n raJ'I y have i nhi i constant |1 C50 of |ess
than about 30 pM and pleyerabl s & han! abbu - pM  25The object of the
present invention has sursprl Si 'lg el s6l Ved®i n anot her aspect by

prOV|d|ng the use of a conpound of the invention as autotaxin inhibitor.

The tﬁ inhlbltln%;;1?§|b|t|o and/or retardation" are intended to refer
for the purposes of tthe[piasentnin tign to as follows: "partial or
conpl et e i nhi bi ti ng>"361 i bitio ?r retardation”. In this case, it is
wi thin the specialist know edge of the average person skilled in the art to
measure and determ i nR_bM.i on, and/or retardation by
means of the usual urement and term nation. Thus, a
partial inhibiting,Hi iti [ . for exanple, can be
measured and deterﬁ a’ corfp é\1nh|b|t|ng, i nhi bition
and/ onor etardation. WO 2010/ 1121?4 TEP2010/ 001457 34 The obj ect of
the present invention has surprisingly been\solved in another aspect by
providing a process for the prepacétijeh ofuwa fonpound of the invention,
conprising the steps: (a) reaqj'ﬁfb- compou the formula (11), O
wherein W, W2, Rl, R2 have the mEanings as indicated hereinwith, with a

compound of the FoL M WReldin 2), v,, RANGLH R vk ne fleBfilgY ab RO

consi sting of:

1, to yield a compound according to formula (I) as indicated in claims 1

15
and 2, in which Y; denotes “~C(R12)(R13)- and R12, R13 both denote "H”
or Y, denotes “—C(O)-*,
or
(d) reacting a compound of the formula (V1)
20
HO(O)C-L (V1)
wherein L is selected from the group consisting of:
25
N
H
L0
¢ s X
o NH,
30

/
N

with a compound of the formula (Vi)
35



Hs j<s s N WO 2010/ 112124PCT/ EP2010/ 001457 35 and wherein Z1, Y2, R3,

R4, B, n have the neanings as indicated hereinwith, to yield a conpound
accor di ngvoaofoanezha (1) as indicated hereinwith, in whiPCR/EP201dONGSES
"-C(0)-"; or (b) reacting a conpound of the fornmula (I11) O wherein W,
W2, R1, R2 have the neanings as indicated hereinwith, with a conpound L

sel ected fromthe group consisting of8 to yield a conmpound of the formula
(11a) 300 (1l1a) WD 2010/112124PCT/EP2010/001457 36 wherein W, W2, Rl, R2
have the neanings as |indicated Qereinwith; further reacting the conpound of
formula (11la) wth a fCang rof Pornula (1V) R3 R4 50 NI, B (1V) wherein
R3, R4, B, n have ] MeE as indicated hereinnith, to yield a conpound
according to fornul a as~Kndi cated hereinwith, in which Z1 10denotes "O0"
and Y2 denotes "-NRJY6)-" andR6 denotes "H'; O (c) reacting a conmpound
of the fornula (Va)“or (Vb) 0 (vh)

5

=z

wherein W;, W,, R1, R2 have the meanings as indicated hereinwith;

to yield a compound of the formula (Vi)

H
W N L
W/ 2 Y
10 "N O

/ R1
R2 - (Vi)

wherein W,, W;, R1, R2 have the meanings as indicated hereinwith;

further reacting the compound of formula (Vi) with a compound of

15 formula (1V)
O R3 R4
\\ /()L)\
N n B
(v)
20 wherein R3, R4, B, n have the meanings as indicated hereinwith, to yield a

compound according to formula (1) as indicated hereinwith, in which Y,
denotes “~N(R10)-C(0O)-*, R10 denotes ,H*, Z, denotes “O”, Y, denotes
“~N(R16)>-" and R16 denotes “H";

or
25 .
(e) reacting a compound of the formula (IX)

(IX)

wherein L is selected from the group consisting of:

35



15CH 0 (Va) IN O (Vb) 20wherein mand n independently are 0, 1 or 2,
with a conpound of the formula (111) R3 R4 LY2B (I11) wherein L is sel ected
from t he wocaw/aengi sting of: WO 2010/ 112124PCT/ EP2010,C0E22(0/00148Nd
wherein ZlI, Y2, R3, R4, B, n have the neanings as indicated in claim1, to
yield a conpound according to fornmula (I) as indicated in clains 1 and 2,
in which Y1 denotes "-C(R12) (R13)-- aid R12, R13 both denote "H' or Y1
denotes "-C(0)-", or (d) reacting a conpound of the formula (V)
HO(O0)C-L(VI) wherein L is selected fromthegygfoup consisting of: with a
conpound of the formula (VMI1) 38 wherein W R1, R2 have the neani ngs
as indicated herei nwth, the formula (MI1) 10

to Ni eld a conpound o

N\ H
N

s X
5
o NH,
H H )
A N / \/\N_< ’
/l\\ N , * S /
10 : . -
and wherein Z4, Y,, R3, R4, B, n have the meanings as indicated
hereinwith, with a compound of the formula (VII)
W NH,
/ 2
W1\
15 /N R1
R2 (Vi)
wherein W4, W5, R1, R2 have the meanings as indicated hereinwith; to
yield a compound according to formula (1) as indicated hereinwith, in which
Y, denotes “-N(R10)}-C(O)-* and R10 denotes ,H".
20
or
(f) reacting a compound of the formula (X)
X
Y
Mo L7 “OH
25 W1\
N
R2/ R1
X)
wherein W;, W,, R1, R2, Y, have the meanings as indicated hereinwith,
wherein L is selected from the group consisting of:
30

35 with a compound of formula (XI)



(Vi) wherein W, W2, Rl1, R2 have the neanings as indicated hereinwth;
further reacting the conpound of formula (VIIl) with a conpound of
15f or nul awQI2030/1121220wherei n R3, R4, B, n have the meani mg3/ER010/00i4sat ed
hereinwith, to yield a conpound according to fornula (1) as indicated
hereinwith, in which Y1 denotes "-N(R10)-C(0)-", R10 denotes "H', Z1
denotes "0", Y2 denotes "-N(R16)-" affl R16 denotes " H'; or 25 (e) reacting
a conmpound of the formula (I X) B (I1X) wherein L is selected fromthe

group consisting of: 40/ 112124PCT/ EP2010/ 001457 39 and wherein Z1,
Y2, R3, R4, B, n have t meani ngs as indicated hereinwith, with a conpound
of the formula (VI rein W, W2, Rl, R2 have the neani ngs as

i ndi cat ed herei nwi HBNt y rij)aa conmpound according to fornula (1) as
i ndi cated hereinwith, in whi chl denotes "-N(R10)-C(0)-" and R10 denotes

"H'. 20 or (f) reactin compound of the fornul X 2
5 (f) where% 133, R%, nr}'»ave the meaninggnzjas %dﬂca}edoherginwith, to yield a

compound according to formula (I) as indicated hereinwith, in which Z,
denotes “O”, Y, denotes “~N(R16)-" and R16 denotes “H”.

All crude products were subjected to standard chromatography using solvent
10 mixtures containing methanol, ethanol, isopropanol, n-hexane, cyclohexane or petrol
ether, respectively.

For a further detailed description of the manufacturing processes, please refer
15 also to the examples and the following general description of the preferred

conditions.

A physiologically acceptable salt of a compound of the invention can also be
obtained by isolating and/or treating the compound of the invention obtained by the

20 described reaction with an acid or a base.

The compounds of the invention and also the starting materials for their
preparation are, are prepared by methods as described in the examples or by
25 methods known per se, as described in the literature (for example in standard
works, such as Houben-Weyl, Methoden der Organischen Chemie [Methods of
Organic Chemistry], Georg Thieme Verlag, Stuttgart; Organic Reactions, John Wiley
& Sons, Inc., New York), to be precise under reaction conditions which are known
and suitable for the said reactions. Use can also be made here of variants which are

30 known per se, but are not mentioned here in greater detail.

The starting materials for the claimed process may, if desired, also be formed in
situ by not isolating them from the reaction mixture, but instead immediately
converting them further into the compounds of the invention. On the other hand, it is

possible to carry out the reaction stepwise.
35



11_ OH (X) wherein W, W2, R1, R2, Y1l have the neanings as indicated
hereinmth, wherein L is selected fromthe group consisting of:

) I w0.2010/112124 - - _, NH HN, , wth a conpound of fPormrR@oOX457 WO
2010/ 112124PCT/ EP2010/ 001457 40 R3 R4 (XI') wherein R3, R4, B, n have the

nmeani ngs as indicated hereinwith, to ¥| el d a conpound accordi ng to fornul a
(I') as indicated hereinwith, in V\/m cH'z1 denotes "0", Y2 denotes "-N(R16) -
and R16 denotes "H'. All crude products were subjected to standard

ICQ g g;rglto g%r ?p hy Plrrlé?fér%glys meVréla&tlrc])h%h@ wﬁﬁoma}isﬁ(ta?ﬂétgomﬁh renereseradetuizol |
(0] n- nexane cl ohexane or etrol  ether res tivel
For a furt h&kitaRle splvert. WEESEI‘SI Eﬁe?eéﬂb 5f"9‘?‘t‘r@dﬁﬁm§frﬁﬁff%ﬁ“}“ﬁb€paﬁﬁ %%%dé NSpl ease
Irorefe ferer rlggl i%ﬁgﬁ\tp'!é%%f%&ﬁémé 86ivéritd atéwmofr@ddr@cymngu@ea@halanéemmnm @meﬁf the
1Tl oNns

O| | | t bl
conpound of b@ﬁéeﬂen\tz‘éﬁ*ﬁqeo?f"é@ﬁ'ea?rg EIE ca 5&@%& ?Sgtt”Fﬁarsi?Vg? taQr'eati ng

the C%WDOUn%ndhioréélﬁahé\\t@tﬁédhmomemah@%Md@afohh@r ARARFEMethask; lbbispsuck t h an
acid or a base. The conmpounds of the |nvent|o and al s e starting
material s f ds rpgtanol p?teﬁ%\‘?' ABPRIAPENOS N-BfPRANR e’bgP@BOW t?fiPHgﬁg' eEﬁescrl bed

in the exanplgg a@ﬁle*?(wl gﬁﬁ?td?%ﬁoﬁﬂ@%r PefrapRirofafand@siET bbéixdre; Hiyeol
literature (for exanple in standard
ethers, such as ethylene glycol monomethyl or monoethyl ether or ethylene glycol
dimethyl ether (diglyme); ketones, such as acetone or butanone; amides, such as
10 acetamide, dimethylacetamide, dimethylformamide (DMF) or N-methyl pyrrolidinone
(NMPY; nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO);
nitro compounds, such as nitromethane or nitrobenzene; esters, such as ethyl
acetate, or mixtures of the said solvents or mixtures with water. Polar solvents are in
general preferred. Examples for suitable polar solvents are chiorinated
15 hydrocarbons, alcohols, glycol ethers, nitriles, amides and sulfoxides or mixtures

thereof. More preferred are amides, especially dimethyiformamide (DMF).

As stated above, the reaction temperature is between about -100° C and

300° C, depending on the reaction step and the conditions used.

20 Reaction times are generally in the range between some minutes and several
days, depending on the reactivity of the respective compounds and the respective
reaction conditions. Suitable reaction times are readily determinable by methods
known in the art, for example reaction monitoring. Based on the reaction
temperatures given above, suitable reaction times generally lie in the range between

o5 10 min and 48 hrs.

A base of a compound of the invention can be converted into the associated
acid-addition salt using an acid, for example by reaction of equivalent amounts of
the base and the acid in a preferably inert solvent, such as ethanol, followed by

30 evaporation. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids, for
example sulfuric acid, sulfurous acid, dithionic acid, nitric acid, hydrohalic acids,
such as hydrochloric acid or hydrobromic acid, phosphoric acids, such as, for
example, orthophosphoric acid, sulfamic acid, furthermore organic acids, in

35 particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic monobasic or



wor ks, such as Houben-Wyl, Methoden der O gani schen Chem e [ Met hods of
Organic Chem stry], Georg Thienme Verlag, Stuttgart; Oganic Reactions, John
Wley & Smozpiovnei12s New York), to be precise under reacPCOEPC@NOB)II4SDNS

whi ch are known and suitable for the sai d reacti ons. Use can al so be nade
here of variants which are 30known p {2 but are not nentioned here in
greater detail. The starting material for the cl ai ned process may, if
desired, also be formed in situ by not isolating themfromthe reaction

m xture, butpdiybsbRadrioxyRssaf@liy ofSUMAE bEing foheEnipK tdidic Add, dckicagi@npounds
of the |nvent|on On the other hand, it is possible to carry out t he

reaction st epapieaic aCW?’@I@I%ﬂ%?&Wﬁm%?mQﬁqd @xadecapp@fagfddm y, the

reaction of dduieean®eutidspivsiccadid,iddh@adetit AckihmaRinsSAiE suedinig atidl t abl e
sol vent, which is preferably inert under the respective reaction

condi ti ons. RREHHAES fﬁmagﬁﬁﬁ'ﬂbm'esfo?%ﬂﬂ%'céf;@ Fip @8HpBAR4C addcilrias hexane,

petroleum et gleBAE SRR, ast%rldi%%ldohlc&(dl@aéid iSENiSBtinftPd Rl mhatAaRE @k bons, such
as trichlorethyllene, 1,2- 5dichloroethane, tetrachl oromethane, chl or of or m

or di chl or orfitbénassifonis e@ﬁ&teanwoas agid RAwEroxyethaagsuifonic @618 opanol |
n-propanol , Meﬁ@émbmg%cﬁefrﬁném(s@aehzm@éa@ra%am%eeﬁrb@kﬁm\dd gt her,

d||sopropyl et her, tetrahydrofuran (THF) or dioxane; glycol et hers, such as
et hyl ene gl ye@pnweﬁ*ﬁtawy gyeolirorith teRponistatid CBHOf%?chﬁwwe@ 3G aspartiEt hy |

et her (di gl y48R), ,gilt&hRNRM, pRaIiRB, @s;o@ﬁ@bdaepé%m%ﬁmone am des, such as
10acet am de, di rret hyl acet am de, di et ormam de (DVF) or N-nethyl

pyr r ol i0di norkarasiaPPhenoxyisplItyricacish %{5'%5 rATPPYYliS acid, plugesedls, such as

di met hyl = sul §ipspAste (Ad¥Rthalefinkdrid- @AATOSINGRIc aw;%rbrer&ms@lmmmane or
ni t robenzene; esters such as ethyl acetate, or mxtures of the said

sol vents or mi &ﬂé%mvyhtyaot@tc@ny ufsdcaptadlel aLridt for @kamble ierarsAtarbelissa ed.
Exanpl es for suitabl e polar solvents are chlorinated 15hydrocarbons,

al cohol s, glt§’d§9'at§taﬁ€/t°§ purythe FrPounds @ Q’%{ﬂ%ﬁ’g'&[‘f oxi des or mi xtures

thereof. More preferred are am des eci al | fo .
As stafged abovéd" fh‘?é’”?%’af@f‘ﬁo?\o"f‘%?iﬁ‘éiﬁé?? B\eén‘fes‘t%'é ”E éﬁ‘éﬁjr{ega'%gh% and 300
C, dependi ngcd?fésbb@nﬁ@ﬁ\@tal ealts lie partiolart dikalicnetdi saliens alkatnk e@Restal i on ti mes

|l t.h bet d d d di
on' e rcact 1L 8P 1RO RREAE B AT ROMBHI (B eS| BLpaty B9 UL on

condi tions. [Guirdadd, @otsiti wurinaasoarum cabohdty odstbtess’mma‘lal'mnb'ge) et hods
known in the_ar for ex e reac nltorln Bas on,t reaction

t enper at uressﬂfa\tp%sagtﬁ&%ﬁ’%fmaﬁ%' P@ﬁt@g‘) TS ag%ﬁ %ﬁalmf ?P’g in the
range 2bc§t weedimbthyl, BiethyH ah@ diisspropammoniéinbeesis, mbnaetbamgo diethaoibl-taing

i nvent4'on can, be converted.into,the sso t using an
acid, for ex¥IFEP@PR)CIRRMAYY Sgis: g}ﬁﬂ? ef‘?FEj ?%ﬁﬁb%xy%q?h@u@a%ggand t he
acid in a prebensidtyylenseidmmohivandalts sudheramretforeamplé, salto wibl akginige or

evapor ation. Swtabl e acids for this reaction are, in particular, those
whi ch give p §'§FOI ogical |y acceptable salts. Thus, it is possible to use

i norgani ¢ aci ds or e sul f X ic acid,
nitric acid, hyldf’%ﬂa?f’l@ g%:éle ,segaﬁtﬁe Cogﬁ ?%Scﬁltégsngggtél d’5 aﬁ'l\ banﬁb% (?om c
aci d, phosphpomaheicsalts, bystmzitmast,wﬁmstroaagdmpe&a,suom tahemommydrqxcieam d,

sul fanmi ¢ acid,. furthermor [ gani I i r 'c,
alicyclic, aP%tPF%'rﬂ'gtqygrox'dgog%(?F@ C%rb%r?{' % 855 5%?'@? %rhgri\a%tgl Scothé)g%b

2010/ 112124Pﬁ5ﬁhEP2@dJG/g&ﬂibé&7e peespol ipzesinolecalebloxdhe icasesswihtdreitiec or sul furic
acids, for exanple fo aci r cl ic acid,
oct anoi ¢ aci &™ ng%%r};(\j gﬂ |nv%1t%ﬁéw%g§£ﬂggﬁ§?§%%ﬁd929{ ﬁfrh%tédgwaéna& |.(;:<Q\§?C§|@3>% pivalic
aci d, diet hybanextadcbyamalinenmndnbaseacsmabiajmeﬁ|ad:e alsaliimetsl edroxidesi d,
fumaric_acid | e r; tric
Sact d. 981 uconamscya HeELpis ks §drdanit Bhidtih indlof fhafy, Bcdlaaly

nmet hane- or et testiaegainfresi ¢ aci d, et hanedi sul fonic aC| d

2- hydr oxyet hanesul foni ¢ aci d, benzenesulfonic aci d, trinethoxybenzoic aci d,
adamant anecar boxylic acid, ptoluenesulfonic acid, glycolic acid, enbonic
acid, chlorophenoxyacetic acid, aspartic acid, gI utam c acid, proline,

gl yoxyl i ¢ aci d, Epety méadtion stsiptestobrst harein sa0 phtionstly bs 6o/lowediby aneia more

cycl ohexanec I nd

eyel ohexanc Ryt frlhdes B EPRBetng HesRVEL S BB ORLROBIATraTd,
unaccept abl e acids, for exarrpl e picrates, can be used to isolate and/or
purify the corrpounds of the invention. 150n the other hand, conpounds of
the invention can be converted into the



corresponding netal salts, in particular alkali netal salts or alkaline
earth netal salts, or into the correspondi ng anmonium salts, using bases
(for exampbeowadizn hydr oxi de, potassi um hydr oxi de, sodiPCREP20I0ONRSE OF

pot assi um carbonate). Suitable salts are furthernore substituted amoni um
salts, for exanple the 20di nethyl -, diethyl- and diisopropyl amoni um salts,
nonoet hanol -, di ethanol - and dii sopr&ﬁanol ammoni um sal ts, cycl ohexyl - and
di cycl ohexyl ammoni um sal ts, di benzyl et hyl enedi anmoni um salts, furthernore,

for exanple afthioREQArpiBardth stardirasvorkd, ster bs fubémevdyree bases of
t he corrpounélgﬁg'# tntstnglaih’nf\(/)enti Otl?l c[am Bg Iiberoart eclS 25fromut hei r yléal ts by

treat ment wMethasiensieg orsaaisshers GbrmissMasendsratiGrapaiziCemisied. d2aranhhiffft-oxi de,
sodi um car bopale il BAMPIES R R0BRbRcedRtel MRUICRSHIrE Wbt IMfiteddsi di C
groups are present Iin the nolecule. In the cases ‘where the conpounds of the
i nventi on havapdrating aeelenir dsfjiling, serstalizatiomiasticizad eyaliralienpextacheeved by
reat gent whldioBaRe Swostiiid ABLEuRas Aigddiifl BldeahiredBifaididibgdAes.

30al kal i ne earth met a? droxi des or organic bases in the formof primry,
secondary oehrostategiaghyashiveratograghipby HPL EangAoying pronsdares0aseseialg known in

the art, f%mkﬁ%ﬁm%ﬁa%ﬂ&wg%ﬁtérHE@raﬁﬁe.HOUbe”'V‘éyl, Met hoden der

or gani schen ods of Organic em stry], Georg-Thi eneVerl ag,
Stuttgart). Exanples for such procedures include, but are not limted to
evaporating a solvent, distilling, crystallization, fractionised

crystal lizati oftpe BEjeEES thePre3eRl iRGHHIGH Bas SM‘@)ﬁQhEQ HeeAGBREE @Fandlhgrest i ng
procedlres, filtration procedures, chromatography, chromat og};aphy by HPLC

and drying PFRR% &Y PEayidiegaarediganyery comRYSing gtisash e GAMRPARE ST ¥id or
el evated teiperadire. 10The object of the present invention has
surprisingly been solved in another aspect by providing a nedi cament
conprising at |east one conpound of the invention. The object of the
present invention has surprisingly been solved in anot her 15aspect by

provi di ng a meghe aBRet ofaRETPFdsehNBvetitioh @as supisingyeeursdived it Aeothavent i on

for u in the treatment and/ or prophyl axis hysi ol ogi cal ,and/ or

pat ho?)ﬁysi 0l28BPL R PERHYNY ?W'Cﬁ?@ﬁo as'egaﬂ&a?‘ %ﬁ"&?@’d‘”%&ﬁ‘& pr opagat ed
by i ncr easeghJenopinses i the taatriehtemalos peaphypkistdi@hgsitlbyiasliama/af aut ot axi n.
A correspondi ng use

> for the preparation of a nedj.capent, for th at ment
and/ or 20pr @BH}HPQX?'%'OS*FaItq?Qdﬁ?BgM‘m ?rSr?éaHS%%ﬁ‘Eﬁd['é:tSH%nﬁE/gr PWP%%%S%B o be
conpri Sﬁd- Tﬁtﬁeéﬁédg?éopﬂbsﬁr?ﬁclabﬂsev%s iam‘dlenmbmti\h'ﬂisnmambtas(:m@l y been sol ved
i n anot her aspect rovi ding a nedi canent .conpri.si e
conpound of SCHESEH) ‘l'ﬁelfBchﬁgﬁ’eQFgﬁt'qrh&t%@e?'P%%F%fﬁf ﬂgg%}a 5@3%5‘%'8&& axi s of
physi @0ogi cgJropHyiHix@ ofifé hlopdysntinegicoaditieransirtémdes to deeotmprdséd.om t he group
consisting of: "cancer, tunour, malignant tunours, benign tunours, solid
tunmours, sarcomms, carcinomas, hyperproliferative disorders, carcinoids,
Ewi ng sarconas, Kaposi sarcomas, brain tumours, tunours originating from
t he brain and/ dnhetdbfechef the psesensineemtmmdiasrsutfrisir@dneaanspived igBnothes,
gl i obl ast onas, ur obl ast onmas,. st : i r j dney cel |
car ci nonas, aﬁp8§'t tFEOY@HE@rwe%?%?ggt%gn‘gg%@g%}%g{, aﬁ%%onng@?'{ﬁ?edﬁgssue
tunourg, sofihvdnities fe usaric theetesatpantcareiée prophylaxis, ofiphysiplogigaiandior head

tunours, neck tunours .|ar I f DAPERsiHRGBE “carlcBY T OF d
cancer, ost é@é‘é?pé‘gﬂﬁ@?'cﬁgﬁﬁggﬁaé%%@n%g,fm{'ﬂ@%g;‘?ra, t%Hss'Esl @gl ércacanp'er, | ung
cancer, | ungufbar emigaantitaooers, bergh tuomdurs, |solid) tupeuss.rraneemas; earcimiorias,
carci nomas, breast..cancer. 2 G ERREL a00di4arcofthsBIATR
carci nonas, PREELPHRE :v%glﬁgg\é\e,ggfcg{roidgsf %ﬁ'ﬂféurrtr)ﬁfs, ’coPon carcl nomas, rectum
car ci nonas, tggoass tinogirs atiginatimgurem toe/bnain angierthe hervars aystem @pdios theut er i ne
cancer, cervical cance C i r.Cj C
’ . tofr30C&% %h géj%,%ddé RhHSor,

cor pus3ar cﬂﬁSWﬁgf’s'@ﬁ?fh?%tg(rﬁl%g%étggr%gl }ﬁé(}%g@?s ary nar_ymg adder c_anc_gr,
ur ogeni t al tkidmdy cell carcinomas, prostate cancer, prostate carcinomas, connective tissue

tumours, soft tissue sarcomas, pancreas tumours, liver tumours, head tumours,

neck tumours, laryngeal cancer, oesophageal cancer, thyroid cancer,

osteosarcomas, retinoblastomas, thymoma, testicular cancer, lung cancer, lung

35 adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast cancer,



5cancer, bl adder cancer, skin cancer, epithelial tunours, squanopus

epi thelial carcinoma, basalionmas, spinalioms, nelanonmas, intraocular

mel anonmaswol2ewkaertitas, nonocyte | eukaem a, chronic | eukREWER2G100M4STI C

nyel otic | eukaem a, chronic |ynphatic |eukem a, acute | eukaem as, acute
nyel oti c | eukaem a, acute |ynphatic |eukem a, |ynphomas, angi ogenesis,
arteriosclerosis, opthal mc diseases 4410chor0| dal neovascul ari zati on,

di abetic retinopathy, inflammtory di seases, arthritis, neurodegeneration,
restenosis, wound healin i BRIctd] BhrR&rs Ofbion areiRbm@spondi ng use
for the prefd4P? SA" Cg’fonéa%rrg] é'gérle n@%s%a{?ec treat ment and/ or prophyl axis of
t he af or enenddtomedrammaad, g@mmqo@glqaﬂbmmmab’éuﬁ‘@Hﬁ/‘?\@é'a” YWBOWSnpounds of
the inventiop may be use [ s AR of BREE oPLitdAUs, uye
subst ances (JF%E’&P&&P%‘?& gerw&%;r %QQEI‘)SQ%%%P?@% AENt | Cproeven?l on, suggr?esm on
or anelior atcamrnaarﬁasdlea@zaaemabaarmomas|Lmn§ryfbjaddm|0én0€ifowﬁéaw% 8¢t t he
invention or_the r subst Y LYQ efldu¥ dofigel@@bi nat i on
of thé drug§aP%ers§1‘ aﬁ?efoﬁa“ glnﬁf%?n&[qi n% A'rt]ﬁrﬁe{?l%rhéﬁ drug a e}pone or the
conbi nati on caﬁcnﬁﬁrﬁaarbaeanamsesmﬁalenms/meﬂmma@omﬁmpwai Welﬁéo@i‘ﬁect ed based
on the additive propertie IohrTHEMyBlblETeultbstaias) may
be adm ni st é‘?“&]‘ Q°P8u§18?eu‘(%gﬁ"é %ﬂlo‘ﬁknﬂgﬁi%ae%b' ry usg

cont enpor anengsiylymphatejleakénial hwtwleukaam@@n@@ﬁﬁm)@l‘o“@H\%Jkiaﬁm@wla%tﬁ Wien a
conpound of the |n ion i S %gl‘b REN dis@dsesot her
25dr ugs, cMPr‘Bh"ﬁQ l@?‘?”ﬂ? ogﬁBHéﬁ%%%%gFﬁggp&%c%h%H 7o aé;& and the
conpoued of dhbfbldalmntzasanlansatmneﬁebemdretlﬁmvé%rmﬂadi‘@m@ip Wﬁféeﬁkﬁé’f*ﬁ%? al so
i ncl udes t her api Lhof RYRpld @Fb@d’iﬂn’ome or mor e
ot her drugs "E“E ‘% ﬁ’aﬁh’écfsﬁgg‘ﬁs'%. Pg%?%% rk‘tf)o '%a schedul es. is
cont enpl at eobdrdeapowm:@uwbdtherprepmnmoi @me@ucmea elEqatnent ‘?f&"é’dl ents,
the conpound of 3 NReRUSEI BRE&dnysideagr edi ent or
both nmay be Rjgafah Ctﬁﬁ\%gcfrgh?ﬁﬁ d%n i‘(i)ng@é; than when each&| s used al one.
Accordi ngly, the phar maceut i cal corrp05| tions of the present invention

i ncl ude those that contain one or nore other active ingredients, in

addi tibh to a Qg?ﬁ?%%ﬁjs%ff H&erxﬁv%r{}l\éﬁ%éﬁb usetin B¥ABIN286n Qith @hbB@F nace bth@r

substances (i ngre be adm ni stered in conmbi.nati

with a conpoastivesbbstaacasingredients. CHHGS)én thedrealaNt PEVEPHRT: SUPRIPRYAI §f or in
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other drug(s) may be administered, by a route and in an amount commonly used
contemporaneously or sequentially with a compound of the invention. When a
compound of the invention is used contemporaneously with one or more other

drugs, a combination product containing such other drug(s) and the compound of

2 the invention is preferred. However, combination therapy also includes therapies in
which the compound of the invention and one or more other drugs are administered
on different overlapping schedules. It is contemplated that when used in
combination with other active ingredients, the compound of the present invention or

30 the other active ingredient or both may be used effectively in lower doses than when

each is used alone. Accordingly, the pharmaceutical compositions of the present
invention include those that contain one or more other active ingredients, in addition

to a compound of the invention.
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Topoisomerase Amsacrine Rubitecane (SuperGen)
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35 Rebeccamycin-Analogue CKD-602 (Chong Kun Dang)




Rubi t ecane (SuperGen) Exatecannmesylate (Daiichi) Quinamed (ChenGenex)
G mat ecane (Sigma- Tau) Difl onotecane (Beaufourl psen) TAS-103 (Tai ho)

El sami t r wwore10Speet rum) J- 107088 (Merck & Co) BNP- 1350 PCHBIERDRI®OidK)

CKD- 602 (Chong Kun Dang)

(Kyowa Hak

Deoxyr ubi ci n Val rubi ci n Daunor ubi ci

ko)

46 (Exelixis) BBR-3576 (Novuspharrna) Kw 2170

Dacti nonycin (Acti nor%%i n D) Doxorubicin (Adrianycin)
n "(Daunomyci n) Epi rubi cin Therarubicin

| dar ubi ci n Rubi dazone Pl i canyci np Porfiromycin Cyanonor phol i nodoxorubicin

M toxantro

Losoxant r o

Bl eonycin
Pacl i t axel

Vi ndesi ne [

(War ner - LarEoert) Cemadoti 1
Epot higl on §

10

15

20

25

30

35

i (Novantron)

1e Bl eonyci nsul f

(Ewenat) de Azonafi de ArKWrZTON Kzoke Hakko)t r az
BBR-{Heaneyasphafinepnyci naci d Bl eonycin A

ol e

B~MTonycin C VENF10755 (Menarini) GPX-100 (Gem Pharmaceut i

cal s)

FRkTOF BhtibIOacs

astatine 10

5

B§! ) Rhi zoxine (
Bok&OBcin

Valrubicin

Daunorubicin (Daunomycin)
Epirubicin

Therarubicin

Idarubicin

Rubidazone

Plicamycinp

Porfiromycin
Cyanomorpholinodoxorubicin
Mitoxantron (Novantron)

DRCARCYVEH Eekiharycih NCTAmbRdieVi nor ef bi e
L, s
(Novartis) T 9BQ64Fubidi af‘?%}&ﬁﬁ iy @irol (Aventis)

Oxantrazole

Losoxantrone
Bleomycinsulfate (Blenoxan)
Bleomycinacid

Bleomycin A

Bleomycin B

Mitomycin C

MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)

Antimitotic agents

Paclitaxel

Docetaxel

Colchicin

Vinblastine
Vincristine
Vinorelbine
Vindesine
Dolastatine 10 (NCI)
Rhizoxine (Fujisawa)

Cemadotine (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilon B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
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Auristatine PE (Teikoku
Hormone)

BMS 247550 (BMS)
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The term “estrogen receptor modulators” in the course of the present invention
refers to compounds that interfere with or inhibit the binding of estrogen to estrogen
receptor — independently from the mode of action. Non-limiting examples of
estrogen receptor modulators are tamonxifen, raloxifen, idoxifen, LY353381, LY
117081, toremifen, fulvestrant, 4-[7-(2,2-Dimethyl-1 -oxopropoxy-4-methyi-2-[4-[2-(1-
piperidinyl)ethoxylphenyl}-2H-1 _benzopyran-3-yljphenyl-2,2-dimethyl-propanoate,
4,4'-Dihydroxybenzophenon-2,4—dinitrophenylhydrazone and SH646.

15

The term “androgen receptor modulators” in the course of the present invention
refers to compounds that interfere with or inhibit the binding of androgens to

20 androgen receptor — independently from the mode of action. Non-limiting examples
of androgen receptor modulators are finasteride and other 5alpha-reductase

inhibitors, nilutamide, flutamide, bicalutamide, liarozole and abirateron acetate.

The term “retinoid receptor modulators” in the course of the present invention
refers to compounds that interfere with or inhibit the binding of retinoids to retinoid
25 receptor — independently from the mode of action. Non-limiting examples of retinoid
receptor modulators are bexaroten, tretinoin, 13-cis-retinoic acid, 9-cis-retinoic acid,
alpha-difluoromethylornithine, ILX23-7553, trans-N-(4'-Hydroxyphenyljretinamide

and N-4-carboxyphenylretinamide.

30 The term “cytotoxics” in the course of the present invention refers to compounds
that primarily trigger cell death through direct action on cell function(s) or which
interfere with or inhibit cell myosis, such as alkylating agents, tumor necrosis factors,
intercalating agents, microtubule inhibitors and topoisomerase inhibitors. Non-
limiting examples of cytotoxics are tirapazimin, sertenef, cachectine, ifosfamide,

35 tasonermine, lonidamine, carboplatin, altretamine, prednimustine, dibromodulcit,



Exi sulind (PDE-V inhibitor, Cell Pathways) CP-461 (PDE-V inhibitor, Cell

Pat hways) AG 2037 (GART inhibitor, Pfizer) WK-UK1 (Pl asm nogen acti vator

i nhi bi t orwow10en212@PBI - 1402 ( PMN stinul ans, ProMetic Lif @ETIEPR@eOY1457
Bortezoni b (Proteasone inhibitor, MIlenniunm SRL-172 (T-cell stinulans, SR
Phar ma) TLK-286 (@ utat hi one- St ransf erase i nhi bi tor, Telik) PT-100 (Grovvt h
factor agonist, Point Therapeutics) ¥ dostaurin (PKC I nhi bitor, Novartis)
Bryostatin-1 (PKC stinmul ans, GPC Biotech) CDA-1l (Apoptosis enhancer

E lif SDX- ' t t
crhancer . CREIRES) BRAMAENE, AIPRAR oxaffRafff Wohtrdiihiod Rangfnopt 0oL s
( NF- kappaB estdantustmrlmpmﬂuifa&tcaytat@dw)fomtﬂ&l @lml@t'm{ ibrasRidium-ghieride: or

t t hi
(80C § nihi bi RaperR IRt sy APl e, cobRR oA, Bblidsterhb: o1
Yanmanouchi )msmh.mmm(aamtrmpymmnammzbsamguaplnledglnqumde rBPKIeGr |
Ph Ma t 3 anti bod
Wt e Ayel sOPTPRaN Rl s S e R S e A R PR
(Triclosan [alramlnne(lchliogaphabm(lI)]Eiatﬂax)hldﬂdead@ri?lﬂlmvisdefﬁén? \grsefive trm
Vel | st at 7T
(I mmunot Z)XI &Q@?{%C&%ﬁ‘[ﬁadl x)hﬁgg%gﬂoig%? gbo&ﬁ g??@égh n?érru-&(%ﬁlg%g)%‘%ﬁ "
Dor ani dazol eayndpaiitioshisarérenamitoxantieoi a)’ar@HSHSSQIBaQQ?yN@'ﬂ&t(F'Be AJeHPicinge o)
trans-Retingic ac I t MAXI A
Apom 1 ( ApoBtBEP BB e R s R R Bt hancer
Bi oni ¢he) Rondinybhs yalahpwgn osingfi @mMEITdéQ755LaI1dedmetB@€)‘s ‘éﬂleﬁq'"&!nﬁ J-Apopt osi s
enhancer, Phﬁ'r@aﬁpfﬁ‘ﬁdmf’%%g/&aM‘}'%?PW’FB &%991457 50 In a preferred

enbodi nent I'nventi on | mni'stered in conbination with

one or more kng Iu%mng é( esacgmﬁr%tub?h@lhgi%ﬁor’s@?e halinaka MhdeShkIsuEste,

recept or nDduIa rogen receptor tors, retinoid recept or
modul at or s, 3p4diteskydres4™-dasoxyrarnonancalgukeblasiine: ocataxohyDiZpxiBeei nt r ansf er ase

i bi 01 s, 3L A COA SAMREASANbARNE Db RiSne bBAhE FRERIOUIEAL Lor s, T over s

transqglptag Ors, angi ogenesis inh conpounds of the
i nvent'Pon aBMS 18426, infunine, orvplopbyting ?.3.4:5. Graentaliuare-Bt (3o aer4c onbi nat i on

wi th radi ot her, ﬁ[ﬁ&Ph%@t%ﬁ%ﬁ&ﬁBh%ﬁg g,q;ygr@,ﬁnb\gg%e Imlh,l.(h]hfetmjllu\lélyl L-

combi nati on W t are known to ed artisa (7¥\£
00/ 61186). vlyfNanethylrh- v@sslttr-g@éﬂrer@@mfobut%wmeaﬂéxg58 ARd %1&? e of the

present invention
Non-limiting examples of topoisomerase inhibitors are topotecane, hycaptamine,

irinotecane, rubitecane, 6-ethoxypropionyl-3',4'-O-exo-benzylidene- -chartreusine, 9-
methoxy-N,N-dimethyl-5-nitropyrazolo[3 ,4,5-kllacridine-2-(6H)propanamine,-1-
amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,1 2H-benzo-[de]-pyrano-
[3',4"b,7]indolizino[1,2b]quiinoline-10,13(9H, 15H)-dione, lurtotecane, 7-[2-(N-
isopropylamino)ethyl]-(20S)camptothecine, BNP1350, BNPi1100, BN80915,
BN80942, etoposide-phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-
desoxy-etoposide, GL331, N-[2-(dimethylamino)ethyl]-9-hydroxy-5,6-dimethyl-6H-
pyrido[4,3-b]carbazole-1-carboxamide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-{2-
(dimethylamino)ethyl]-N-methy!amino]ethyl]—S-[4—hydroxy-3,5-dimethoxypheny|]-
5,5a,6,8,8a,9-hexohydrofuro(3',4':6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-
(methylendioxy)—5-methyl-7-hydroxy-8—methoxybenzo[c]phenanthridinium, 6,9-
bis[(2-aminoethyl)amino]-benzo[gjisoquinoline-5,10-dione, 5-(3-aminopropylamino)-
71 O-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazoIo[4, 5,1-de]-acridine-6-
one, N-{1 —[Z(diethylamino)ethylamino]-7-methoxy-9-oxo-9H-thioxane-then-4-
ylmethyljformamide, N-(2-(dimethyl-amino)-ethyl)acridine-4-carboxamide, 6-[[2-
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refers to conmpounds that interfere with or inhibit the binding of estrogen
to estrogen receptor - independently fromthe node of action. Non-limting
exanpl es W 2es¥negen receptor nodul ators are tanoxifen, PCAIERRI0OM457

i doxi fen, LY353381, LY 15117081, torem fen, fulvestrant,

447- (2, 2-Di met hy1- 1- oxopr opoxy- 4- met hyl - 24442- ( 1-

pi peri di nyl) et hoxyl phenyl i - 2H 1- benzepyr an- 3-yl | Pheny1- 2, 2-di net hyl - pr opano
ate, 4 4' - Di hydr oxybenzophenon- 2, 4-di ni t rophenyl hydrazone and SH646. The

term "andr ogen {i Rres@gt invention
refers to c Eﬁ%@‘ﬁ‘ﬁa ﬁqﬂ%%er%fl @drd)& 7tAc])ir?‘dlgjm):llrzf:)| t ﬂéhﬁrndl ng of androgens
to 20androgdamesm:ept or - independently fromthe node of action.

Non-limting exanpl es of androgen receptor nodul ators are finasteride and
ot her 5al pha- ridshulihiting exampless tob estiprelifenativeragents pragetiseass RbAcandt ani de,

| iarozol e an abi r n KRGEDIGHEM231

nodul at or s" ﬁeﬁe Bhﬁ Oﬂﬁﬁé@t&s Su@?éﬁ?%ﬁgmq@ngsr g;\/g‘rss t 0 conpounds t hat
interPere V\arﬁmlN)@O()mhadowell ahenﬂﬂnatabolgesﬁcu*eaa ensicisbing qaempivhitegafar, eceptor -
[ ndependentl fromt f AIRJfstitabing €t | noi d
receptor t%?taﬁl%e Q?é @%‘ér)ct)rt'@%&é [rpe ﬂwggralbln@ %éﬁ&ggl?ﬂetl r?gﬁ?c (I: a|2| d,
9-cis-reti no;taraanabfosiétph@swablrumodmmraw rfﬁttltfﬁn%d paltigede, /mpitefur,
trans-N-(4' roxyY r d p Lxgbiinam de. The
term oyt ot (RACLUNY ROGREInE, G008 BrBe i nERLBIN PP 7T
conmpounds S&etHyaderwyhdmelz-yluomrTgﬁgmﬂereé' desdémyndlnﬁrﬁti@ﬁ? &irect action on

|1 h
i kyl ating ABeiPoSoioRUEN-B Folthistfientiflled fio fruectyaone. such as
m cr ot ubul e[2(EM(E)—teiradeaadiemQMﬂglysyjmmi‘b leﬁ%ﬁtbﬁ@nn%n limti ng exanpl es
of cyt ot oxi ﬁe;PtSRfraa?r{)ﬂg r}:fgl@ﬁ%t&?&ﬁ?scm?&%a%bldef 235-amiste4-oxo-

t asoner m ne car ‘b tretam ne pr edn| must i ne
di br onodul c#6,7,8¥er20d M- 3Jflbyﬂmm[EFP-’m[ﬂW]@@ZHE?G‘B&(S()‘&HWHI?S%W%”OY‘ -L-

fotenustine,, ir{glﬁgla%fdf Ami Sé?érjfr%l @tffueroukfdmél%@s%éieﬂ &F‘eﬂﬁ @pl atin,
estramystin; rosulran-t ate, trofosfamde, ninus
di br ors]gl di u(nactbﬂmmylmie'mqmlwh 4éqrmyl-6@hﬁim>9!t1410X35&t1r1&13$7e’f’t‘ieﬁaw§i%¢7l 4-6&1 n,

cisplatin, Er éé ester, swainsonine, Iometrexole dexrazoxane
ci s-ami ndi cHi ardg%%g ? % 9 ine)platin, benzylguanine, gl ufosfam ge

GPX100, methioninase, 2-cyan-2‘-desoxy- 4-pa|m|toy| -1-B- -arabmofuranosylcytosme an

5(trans, tra rﬁ,h ?d"ig 56% &é -tﬂmeech%FBdiﬁ%e mu4di anni ne- pl atin(11) 1bis

- [diam ne( Aors | oride, diarizidinylsperm ne, arsenium

trioxide, JAI%BP&?&'X{I% %QTWWBéHQWélbnﬁ ahtifbd1Bs Aydingtyréwthe,
[ dar u

zor ubi2oi n, Icln, daunorubicin, bisantren, mtaoxantro pi rarubi cin,

pi naf i de, vdahctorsiteatinave ant besincistas um.meag%wh'b'tors such’as

3' - desam no- sdhHEnex Yk@hEsBryci n, 10annamyci n,

gal ar ubi ci n, tr3g u?ﬁ@?t)déé w%&ﬁ%@%%%ﬁ%rég d)ggr;et hoxy- Brbgesam no- 3-

aziridinyl- 4- et hyl sul f onyl - daunor ubi cin (WO 00/50032). Non-limting

exanpl es of mcrotubule inhibitors are paclitaxel, vindesine-sulfate,

31, 41-di deShydrlrﬁ)aﬁ]otT- Mr&th@ﬁh%éﬁt%%%&ﬁkﬁn@éﬁbﬁmmﬂgwam aspebiszoxi ne,
i ne-i

clig:?)ﬁ/ssa 4|49§ ang:q\%)t,qz:ﬁp%s éﬁ?r;gslpgga%t o rﬁlglilrg Is&éha}nlegmém%re\tnc%%op}rfsgg at IR SR %881

2,3, 4, 5, 6- pepfftbhaigHarMaédloditalgraetive subtdresy pugningledisatizenesul f onani de,

anhydrOV|anast|ne

N, N-di met hyl - Lyyg fYéfe#é!@bM\'boBhﬁ@\K thel atleasabié pharpiasbipicalypadive sebstabeg y| ani d
e, TOX258 and BM518 Non-limting exanpl es of topoi sonerase

i nhibitors a$éSpbﬁéﬂﬁ%%§€e$%§§%5?§W1ne i ri notecane, rubitecane,

6- et hoxypropi onyl-3', 4" -0-exo-benzylidene-chartreuslne, 9-

nethoxy}N N—dinethyl-S-nitropyrazoIo[B 4,5-kl ] acridine-2-(6H)propanam ne, .1

ani no- 9- et hy 1- 30 nethenaspest of tH?H}VS”@)%ﬁdP%q@arﬂe%ﬂcﬁ?ffmfl—P fBW%asrPegts[ de] - pyr
ano[ 31, 41: b, g4 é}ﬁ@édlrﬁbﬁ@[lépﬁi@]d@ﬁl wherkinrtee hidicigint iSadplied befere and/onot ecane,

712- (leopropylanlno) t ot heci P - N80915,
BNB0942, et o8 @%‘5%&%@&\ E%fﬁ*bg@%% oh %5%5%' %%ﬁgaqoﬁéﬁée%%%?%vﬁ no-2' -
desoxy- et opogug@ncgl%l
hMZ-(dggethylanino)ethy11-9-hydroxy-5,6-dinethyl-6prrido[4,3-b]carbazo|e-1
- carboxam de, asul acrine, (5a,5aB, 8aa, 9b)-942-[ N42-

(di met hyl am no) et hyl ] - N- met hyl am nol et hyl | - 544- hydr oxy- 3, 5- di met hoxypheny11
- 5, 5a, 6, 8, 8a, 9- hexohydrofuro(3',4':6,7)naphtho(2, 3-d) -1, 3-di oxol - 6-one,
2,3- urn, 6,9- bis[(2-am noethyl)am no]-benzo[ g]i soquinoline-5,10-di one,

5- ( 3- am nopr opyl am no) -

7, 10- di hydr oxy- 2- (2- hydr oxyet hyl am nonet hyl ) - 6H pyrazol o[ 4, 5, 1-de] - acri di ne



WO 2010/ 112124PCT/ EP2010/ 001457 52

(di met hyl am no) - et hyl ] am no] - 3- hydr oxy- 7H-i ndeno[ 2, 1- c¢] qui nol i n- 7-one and
di mesna. Worelo/rmet2ung exanpl es of antiproliferative ageRCI/ERe@oantissense
RNA- and anti sense- DNA ol i gonucl eoti des, such as G3139, 0DN698, RVASKRAS,
GEM231 5and |1 NX3001, as well as antimetabolites scuh as enocitabine,
carnofur, tegafur, pentostatine, dox?¥ | uridine, trimetrexate, fludarabine,
capeci t abi ne, gal ocitabine, cytarabin-ocfosfate, fosteabine sodi unhydrate,
ral titrexed, Hﬁlat bt ﬁéb'@ﬁ?o@m\érﬁftr&gat IEASABAE BhhMfacolRfiddlipbtie substante exed,
penetrexed, nelz F b ne, 2'-desoxy-2'- nethylidencytidine,

2' - f | uor oneisladubstapte dedesgrbpdingreid, N-[5-(2, 3-

10di hydr obenzof uryl ) sul fonyl]-N - (3, 4-di chl orophenyl ) urea,

N6- [ 4- desoxy- 4- [ N2-

[2(E), 4(E)-tetradecadi enoyl ] gl ycyl am no] - L- gl ycer o- B- L- nannohept opyr anosyl ]
adeni pe, apli d'nmptfeC@%ﬁaﬁ?agégéi"ﬁ@P“@%@)M@r magfutisal composition comprising’s

412- am no- 4; -4, - r h8c8inRelifd 4t thé Invehtiby Bzi ne- 6-y1- (S
)-ethyl]-2, E@f%egtr'l%y;-eﬁ?%tﬁfﬁt%ﬁ gfég?écﬁfbg%hﬁgg?eﬁ ne, 5-fluorouracil,

al anosi ne, fvidedt y1- 8-

15( car banoyl oxynet hyl ) - 4-f or ny1- 6- met hoxy- 14- oxa- 1, 11-di aza- t ett [?acycl o-(7.4
.1.0.0)- tetr doecpreferedemhqdinen. thephamacesticy] cerpesition GAMALS A 1785

| onet r exol e (fﬁ%\( | sthe group consisting of physiologically

2' -cyan-2' 8%%%@ - ﬁﬁ%lﬁ%‘%@mr ab?n_o ur anosiyg‘ cg/pt ysi ng. and

3- ar nijpopyr Actaptable exninientsl abHipHas.adjuysals eikienis, GaEiers an %rﬁqedBPBH ferative
agents” al sg, GOMNELGERy d B8@hcABiHeP@EnaBe 86MAPOSHdsTavd invéastohor s t hat
have not been [isted unhder "angi ogenesis inhibitors", such as trastuzumab,

as well as tunor suppressor genes, such as p53. I n anot her aspect
of the invention, a nedicanent according to above aspects 25and enbodi nents
is provided, (Rittibr ia8p S SN tHEBEAN AR pleaMaickateal edmpesitin isdEcleed t i onal

phar macol ogi cal |y active substance (dr i ngredient). In a preferred
embodi pent  whiehgomRsises ablgastangr PB%%EQFI'yeQ ?'?'\Pé)esel%g?%nce is a

subst afce a?hgﬁ%oiég;%ll‘lﬂﬁétﬂﬁerbubgﬁnce other taatihecomppats dithd heeitionast i on, a
medi canment accordi ng to above aspects ﬁlyﬂd en%%ge;nentrs is provided, wherein

the medi cansigscribedhispin.andspharmagsd)cs FI'Sr after treatment with

at | east one additional phar | ogi cal.ly agtive .

2010/ 112124PCT AHPIRAIGIRPLITENDS the Bresen) "%"P&ﬁ%’} Peadarégrg%gfppng‘ﬁtm%{@éa%?rel east
one phar nMacQk e GAkacEtital Somipbsitiens eharacterizetistthatcmesy roeresompedndrer ei n.
2"t horapout 2ehnade e rYoRiog R Piest "y e CHRE e TaR the OffupoPr ! <1 N0
i nvention i sopsietgisibolid, liquidrorasentiziuer exetbiermd cuiiianes, athwapRadivaosut i cal
conposi tion contains at |east agne addition A/ he
group consi sEHRYS 8Rd Bh?/'é’ia&?%qa@é?Fvelﬁg{?%eog{]%rgﬁgpg%% 5‘?@5‘?‘ gg %g%ci(ri&ﬁﬁ”'ari es,
adj uvant's, dhb #RBASoN, QAY CorkeRedTd suitabtididsage &mphar maceuti cal |y active

subst ance ot her than the conpounds of the invention. I n anot her aspect
of the invention, a pharmaceutical conposition is disclosed which conprises
at le one conpound of the invention, at |east one 15 pharnacol ogically

act i ve~ subst anqe anbther agpsatiofithe invenfimundd ipprovidedicanersing# theragedicaihed
herein; and &fe%n\('/ier %88&% %ﬂela)o(t oan%cc%%p%%hﬁ of fHelihfedntion and/or at least one

pharmaceutical composition as described herein and a therapeutically effective
amount of at least one further pharmacologically active substance other than the

compounds of the invention.
30

The pharmaceutical compositions of the present invention may be administered
by any means that achieve their intended purpose. For example, administration may
be by oral, parenteral, topical, enteral, infravenous, intramuscular, inhalant, nasal,

35 intraarticular, intraspinal, transtracheal, transocular, subcutaneous, intraperitoneal,



A further enbodi ment of the present invention is a process for the

manuf acture of said pharnaceutical conpositions, characterized in that one
or nore cwopowidsi220according to the invention and one @®CTHP2@IOOIHDUNIS
selected fromthe group consisting of solid, liquid or semliquid
excipients, auxiliaries, adjuvants, diluents, carriers and pharmaceutically
active agents other than the conpoun8$ according to the invention, are
converted in a suitable dosage form 25In another aspect of the invention,
a kit 1S preuhdRinGPBPEIGENGuf RREABRIY, CRLbc R i afiienmay bat | east
one conpound of the’i'nvention and/or at least one pharnaceuti cal

conposi t i onbashederatiouteedhe dosdge adiinistared willfraudensadest uppndee pge heailint  of

at |east on bCREbNCURERT YSatmiaRE 113G SRy bhan the
conmpounds o%n{iweea?ﬁ\@fetﬁ??%ér‘@ggﬂoi?%%#he Cp armaceut Péal g’p{rpos.it)(ons of the
present i nvérainentrend the natune of the effect degiresh\Parenipral adminisifglpeite t hei r

| nt enged p“rPeC?ér‘?ed.i%r’]r%n mm&h&orﬂg&gééénwr%@ne&ay be by oral, parenteral,

t opi cal , enfer al : ravenous, | ntranus I nhal ant, nasal,

35intraarticul afus.y [ ; ljirni r eous,
intraperi toneaT%,[]"ta%&é%%%/f%sllgﬁlgg%ﬁéé%é;@?(y&%g?ggﬂﬁp !egh?gg# %)facﬁlé?@g'r buccal
routes. Al t erageesyssnyi-solids, powders: grankiles, subpositasies inBrentfa PrenmbpJotors or al
route. The ni.st id 1 .Re : , ikh, and
wegnt of tREERESy BIEhS, ERaghe, oo e e SO YA A ey of
treat nent, anspans@nnemuis@nowhichsaabeatedusediaceerdinpde atethads KnawRiAtha r at i on
is 5Sprief erreaqi. fog% &Q@sfue%ﬁ@éd &rp?ws especially preferred. Sui t abl e
ncleudg, t T

dosage forns but” are no Imted to capsules, tablets, pellets,
dragees, sem '?a%'lét&%ixiﬂg‘ﬁ‘#ﬁétﬁfei [Bieh S and HBARFHEs ABdrittesHMbNBRIM Mixtéeans,
| otions, inhalants, I njections, Tataplasns, gels, tapes, eye drops,

sol ution, symtaebletaéditsbrempressipphoptnnaligiang|agan ohpartef raix f%é?eg%’%duced
according tqg }g]sgg)% known in the 10art, for exanple as described bel ow
tablets: mxi ﬁg of active ingredient/s and auxiliaries, conpression of said

mxture into tablels: (iling6t adioe RIS anduiixianad oyoradinaulowaben of part
of m xture before conpression. 15capsules: m xi n?%_of active | n%r edient/s

and auxi | i ariowdet, @ptipnally grapuiatipamsmnaes Gline PoWasTSIaAHt IYP 2RENEY i ng powder
filling pomq;%g%gg %Pbiﬁé%f jzggsmégpened capsul es, capping of capsul es.
sem -solids intnents, gels, creans): dissolving/dispersing active

I ngredient/s i @eﬁaﬂsé\ﬂﬁ?&lﬂlﬁnéﬁts,fqﬂi Yreis)i dsoiIsissrIsing apiive ingrediient/s

aqueous/fatty phase with ZOCorjrgement arr¥ fattyl aqblcjo[euo#stgprﬂ‘ase, .

horpgeni zat iiBAN @EEHRRHEOTdaIEY Jarrier. subssgHeMAXING ST pAvsauSiTaty RNAPE YY) ) -

di ss0120 ng/ dissifsnitmaryasity/ baués\l §Hlis6 Mdrogenizatsn (esammbeiy).al |1 quified by

heat (rectal: carrier material normally a wax; vaginal: carrier normally a

ggat ed sol uti Olféuﬁf)osﬁoﬂ@sl dréc}ft_ﬂl amamb)na_l)c?]igédmg?/sabelrsmg;activ;eingmfdﬁent/s i?] f
supposi t or orns, ~anneal i ng_and withdrawal supposit.ri i .he forns.

aer oggl s: digﬂ!i‘ﬂﬁ’é?ﬁ@?‘%‘i"g'é'g?Q/PgBe%fgf‘?%' Ce?éréﬁ{tm%tef'ﬁ% r%é‘@paeﬁ%é’n\{af&%gt tling

sai d m xt ur ecdrfidroRfalBi PREREE solutiorgemegeliing agsmt) basting sbidrroutues irftor  t he

production of pharnmaceutical 30conposi{ions and/.or. ji.cal

prepar @ i onsSLtPBH?m%@"ﬁFo?f@%ﬁ a'ﬁ@@%&%‘ﬁ&ssb’f’?%% ogeﬁﬂ%ﬁﬁ%ﬁ%ﬁshwns known
in theart that transfer one or nore_ conpounds. qf i i inf o a dosage
form sui tabl e fe&fOSgMﬁPé&smfcﬁ%ﬁ?"m 38&}{3?98&?5 'f‘% théﬂ*agg%gg@% %éi(? reat ment .
Usual | y, themixmesiteanafonsiper. or nore conpounds of the invention into such a
dosage form conprises the addition of one or nore conpounds, 55 selected
fromthe group consisting of carriers, excipients, auxiliaries and
pharmaceutical active ingredients other than the conpounds of the

i nvention. Sui tiakleaenr, norshemiras toepes fonthewdeguchon obpharmaceutical t ed to

conbi ndbg, millin m_xi ranul at i Ii: '&%s LSR8

hormogeni zi nggorg%%sﬁio%a ?{g}g B?g'{:n@r%lrj%s?ﬁsﬁr%sa%lﬂéﬁgéarﬂéspecﬁ#ve a tél?g%s and

non- active i figaeki reattanickbmbans kadwmisdnsartt grat rensfer enenel raeiedcomRAEds| ng
steps are knoywn in the art.  fo - 1 & £PSYH aPBsE Pofof

| ndustrial CREH 'BYFYO" 'QF g E&?at(‘{eofﬁﬁgﬁka{%h%@Prggrss-{w'eég%?w%ct%\ge %Hngr e‘?ﬁ_ent s are
pref erabl y asudhenséatornt. Lsopliy the tdnsfdref bne enmoshcamrPusde obthenpyantion

3 g? iu:[aibggalp h ;"% %Lgcunh,?elscé%tagg rfoanhtfH?n;grE%s G RS0 Bhe P ok ¥ERbO @RS, Whi ch show



10properties, preferably those pharnmaceutical active agents other than the
conpounds of the invention, which are disclosed herein. Particularly
sui t abl e wonoorviakizase are tablets, pills, coated tabl et #CTHERpGIOIGEST
powders, granul es, syrups, juices or drops, suitable for rectal use are
suppositories, suitable for parenteral use are solutions, preferably
oi | -based or aqueous sol utions, 15fuP?hernore suspensions, enulsions or
i npl ants, and suitable for topi cal use are ointnents, creans or powders.
The Conpoungeﬁec%d kB thY F‘J@ c%'ﬂsu@ﬁtyg & SPid?S dxépiihid, 'a%?ﬂa@%%ﬁdhe resul tant
| yophi | i sat es usec{ for f'or the preparation of injection
prepar at i onsharmewmebaatuenrmgdlemo&m éhﬁ%ﬁ? CB@D@P'@Q‘S CPflt'éﬁakﬂ'V%ﬁ‘i@Por conpri se
assi stant s, sl beSR Y@ hbtMisitedSd RBinbint ! Mildigl nfkinget ti ng
agents, 20e§r§ Si ?‘%Céé@ﬁ a%[@@é ?mlue eﬁﬁ y(?n ﬁﬁe osnot | gﬁ%r eé?ﬁp IB%\Bf er
subst ances, gryelating,|dissolving, ehsafe@mgah@mgq}mmg/ casting andierrcompressing the
i ngredi ents & HBn%H% re
or garg ¢ or {SBPSE ENE B B QLo HR T hari ke (G LD aff or
exanpl e or apijpocegsngsteps ate lmommdplthﬁaart dermaxample tiemdHimand'sdncyelopedadt wit h
t he conpoun r | epenzyl
al conol 5. ol ByPHAECR K.t EBuoh b (RERERIGR SBNGY ingitREISRY® BrteieB
gel ati ne, ckeabmqecmmmmndemm ia\senttantaoeene gumooeeddlhmahpmpour@@rqurol or
starch (mai Y}QE r afcd)) . cellul ose
preparati oné]%aﬁl BO %trfntﬁ'm 'gPe‘hs/ﬁg &gg%)‘ggﬂgtp%ﬁﬁ:eafgrum phosphat e
or cal@i um hmedgemthme pha@mﬂ;@llmﬂl gcte@rageets Qtaerdhargmea;qu@unds
tragacanth, k‘?()e ﬁ&{ lvH’I Pys%y.gf )yl met hyl cel | ul ose, sodium

k yV| ny

car boxymet hy 0Sé€, pyrro done and/ or vaseli ne. | f
desired, disi “ﬁmm&hgaj.t@ae%ﬁ?aswséoaewee BiH: Qogedttme@beab%u@entl oned
starches and al so carboxynet hyl -starch, cross-1i nked pol yvi nyl pyrrolidone,
agar, or 35pbwderscgrapulgs, cﬁyrupsmnqesméméfsunt@b@ﬁoe@c@bm"mwfeeﬁuap% ges,

Auxi | ari ess? Fé‘bll et egar‘é‘nte‘?éﬁ%e ayg)sglgﬂ&(slét%i‘&éﬁ?y@gg@d@/ 2Ebad sabtions,

I|mt;f1 ion ul'ating agents and bricants, for exanple, sillica,
tal c, '3t ear fusthgtneresusgensians; prapisions os ireplans. ansgritablafordPRisalase a2 cal ci um

stearate, agfALntRal %E%P 6?\%&5)*9@ contyRAEE ofPEaTveRlion RaQVlsdask Wi th

suitable coatin esire are resistant to gastric juices. For
this pur posélopb'gﬁ?ﬂdeﬁﬂﬂtﬁ'ﬁé@%@@UM@?ﬂ"&é‘e&éﬁPGtbeﬁ’Sa'ﬁ%{? fpethg pErparaancdl nay
optional ly ﬁﬁégtleh 'fbr@)‘é%t%'h@b'l' He pr'é?ér%ﬂorﬁ%%ﬁ!ﬂéét@ﬁ'm%é akfidedandRey@phyd ene

0

gl ycol and/ titanium di oxi d acquer solutions and suitable organic
sol vents or asgstaslst syahasdulricant Snpfﬁséelat"t'%; plablisers apder 998N S ant to

gastrP@ j ui %ﬁﬁus%ré Qalté fb\f'n%.f%ngméterm@fuf@rwﬁagsddaenaeymbgge of

prol onged acti1 on, dragee or pill can COT;})I’I se an i nner dosage
and an outef’a%gﬁgéd/%%@h%ﬁeﬂftfu qaﬁny@pg@@;qﬁv@s ifor RBPIRNR YFMYE envel ope
over the folfkhinsThe two conponents can be separated by an enteric |ayer,

whi ch serves to resist disintegration in the stomach and permts the inner

conponent to péﬁ%ﬂlé‘bﬁ&&ehtﬁta% b?@nﬂ@Wﬁ|@éu&m@§sWI@V% suitablelferase. A
variety of materials can be used for suc

nteric |la oat such
mat er gl s i fElaRli(ieg cxaRRRINER]). BTGP HREIPRIC @idﬂ‘én'étFﬂﬁ"’}é@Ha E'?)I yneric
acids with wébrﬁ@a@as@kmeaﬁv@m@hlfaﬁexm Wbte&hi‘e@@@ble sie| b@nzvna‘iccﬂfo@w tabl e
cel | ul ose prepar atl ons such as acet el 1 yl ose, pht hal at e I |.ul.ose
acetate or [@Kiles BByP%?tﬁgﬁn%g\yFQ\ché bﬂt”l'%ﬁf’ %"@eu‘lsaé PENYEIAleSt uf f s or
pi gnent s rra)éuaea@ré%éet@drdr& h@hhﬁdl%@mtdubegeﬁhqmtze@@ch fvmeaemrmi e, for
identification or in order t?‘& @r acteri zag conbi nat L ons e}_@tt g conmpound
doses. 20SuilicasiaEch: APiate plasnGeHse PrEPRraP IR A YOl a?'WBPga?R ¥t ances

which are Slélxéﬁbleeréé)élumgﬂﬁéﬁlﬁaté ®r GalciOmaydragen phospHiats, ahaghasiuni séalate on or
t opi c&0 application and do no

nove for exanple
wat er, veget@pl ¥Iinestragacanihy mﬁf'@’iﬁ%’l“gsegwwyﬁﬁﬂpé!lﬁ’ee%@q%@ﬂ(%e U i n, ™
car bOhydr at aroigMetyIcERASLKS Bolingitpyfrelidonergiders ivaselpeear at e, t aI c and
petroleumjelly. In particular, tablets, coated tablets, 25capsul es,
Syrups, suspengidesied, dﬁsmsgneﬂn@merﬁawbeeﬁdam eumwthémubowtrmnabned

adnlnlstratlon sol uf'i ons ref [ I agueous sol on

furt her nor e SEEMSRNAIO ¥ r?ff?/séﬂ'f’gegﬁg'ev i 8&"?'5%9 nﬁ'a?%aﬁt%rr al

adm niggt r at |él>g]1_n|c%6id dwarsaummreof emmsauiunpetgdetes Auxdiatisseidcltide, without al
appllcatlon he conpounds of the invention can also be |yophilized and the
| yophi |l i zat es obtai ned can be used, for 30exanple, for the production of

i njection preparations. The preparations indicated can be sterilized
and/ or can contain excipients such as lubricants, preservatives,
stabilizers and/or wetting agents, enulsifiers, salts for affecting the
osnotic pressure, buffer substances, colorants, flavourings and/or WO
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aromati zers. They can, if desired, also contain one or nore further active
conpounds, e.g. one or nore vitamns. Qher pharmaceutical preparations,
whi ch carwbeougmeli2eral |y i ncl ude push-fit capsul es nmadePofi/Epediaing; as
wel | as soft, seal ed capsul es nmade of gelatine and a 5pl asticizer such as
gl ycerol or sorbitol. The push-fit capsules can contain the active
conpounds in the formof granules, whfch nmay be m xed with fillers such as
| act ose, binders such as starches, and/or l|ubricants such as talc or
magnesi ums ar.at e and t| onal | y z

active conpdll ?ﬂi@”aﬁl nglﬁggn avt?rF&gHs %gééargﬁlgég (itah?égﬁl%lttgagll%e H'qw ds,
such as fat brysauslth?ere@fr smhalms Magaesmirhlstearata olleddldntstearatestaa@florl zers may be

dded. The | which th t
vent i o’ negVRVeREalER! Breblerdre s a Mo P bl B e WAL L Gl aous
sol utions, geditedbhre rébiatantitosghstiajuisss. Fagteopgrpose, ohcaispashsacoharideand
[l avoured eyl al o athd I, A9 B BT BoBn S USRS pbyvagoae of !
vehi cl es. Spyrtslidbee, PoseérytEnegigeol and/petitdniom digdde, sachmer smjutemssans!us pensi ons

| ud t heti d t
e o 2B S or BB AR B GG ™t ©
pyrrol i donetggasysd Jaicwer to816vide atﬂdsag@farrmlﬂfbr@rgsthfecadvpanagabépralonged

adm ni stration ipc e ueous Iutlons f t '
wat er - sol ubP%t'q"oBW]t g‘ F% 1’ & %9&\°°J“p§'<§19 aBIQneéaﬁ%ésé/ea%ép gﬁ’g@pf’g‘%éage
sol ut y@ns. tompsittnt menatteruseisi tbaﬁormfoftaheenaelbpaeverdhpmm@s Tae teppropri ate

S0l vent s or COBRPETESOTHEY BePrY ety 01 ity BT oyt b8 o RPN 1
synthetic fatstryeg‘iamcm inshesiomalchrand pexnitepthe inner kympoherd tepass !mapglhyx:*éﬁi des

or pol yethyl en coI 0 t u |

Aqueous i nj 88?(?96% Bé’ﬁsqoé)%@g q%%%t gg’%"%& %lrtl%%ésec %%ldﬁg?‘)é%she t he

vi scosity okntehie lawmommoms isucth orchitenig)s lhciudlegarrplhﬁner gbmlymerg;caacndﬂgmﬁbt hyl
cont alh. st aBttpies 2L pofes podS it ey RRRGes thellab e REDRODIBY Bl 52
possi bl e t oofis@itabfer @fislobe prdpiacdtionh sucltes acetyloghdosephthalstegcelhiasedi ssol ved
or suspended in, a [ &H% X exanpl e CO2
or chl or of | §67'8I&S rﬁyﬁ%@yﬁ%ﬁ&nﬁe@ﬁl%&lhﬁ%gr eé'{)ég%{e ?%%as va%%%ggé%gllry used here
i n mi croni zeiriantsmaly bewsdided: te thedtablats asidragseecoatinys, fQir@&ﬁmph’ngfol ogically

acceptable s

oaor 110154 MertERh O o S lor R erzB cofERERpEs ofddive pompound doses,

adm nizet er ed Rhpé maceut i cal
preparations, W&h %anr%g%&{% )F!'%Eét g@ @Hom{&%ﬁé?wombpmlc exampl e,
supposi t ori ess;tammmclentﬁmais{e@t ot af pecstierabadronisatiahe tapicampelicHion BBd act i ve
Sconpounds wtf t?ea%v‘?/ﬁi‘? o Vel Q@rﬁﬁ?ur@é'ﬁﬁgﬁnﬁé'%%?' {feYathasiRSvang for
exanpl e, nat Qral o Sy etl C cerid or paraffin hydrocarbons. In
addi tion, i taldoholsl Bwjyéﬁbﬁsmﬁa{;m@lé @Ei@t'rgéaféphmatﬁééP‘éT ag lastosP O sty ch

consi st of U fcudrt R385ted A&k bl e base
mat erl s i %’& gﬂ%@fuﬁf@tb%t&ftal afd %Rblggntqtfq&pm cer |Lmersi&b%(t)§)yet ﬁyl ene gI ycol s,
or parRffin dapdule&@vb@nssuspenfﬂgms @g@wsnﬁmsapﬂ@ arertised iRrSNRIAS of t he
present i nvea%trﬂu(?gthgﬂolnl s&@tu{)r@ E rEFhSI'E\hPBr é&lﬁébﬂ@@&%ér%amr%eﬂfﬁ&%pt abl e salts.
O her salts ma E?fe parati on of the conpounds of
the inventi cwsmnsan‘nSt ﬁ@uhswpmrvra@lémsl @ralusyd @@rﬁr&wba%ntsgaﬂ%u?f‘%bl e

pharmaceut | ?A h% [%C‘&f%%%t&lr omEFsSar@fusE@?or%HmHBﬁ!&aﬁén m%wom«rw@ﬂ on
i ncl ude aci on salt ,

or exanpl e be forned
sol ution of themveommwl%b@ry@phbzq%aﬁ% e|lsfwa\l1¥-ateﬁomamda?ag&mts%wf%f a
phar megeut | Ce@Jalr)Cblea?&gﬁé ?mdgcﬁ)(ﬂ &,ﬁjg&tbna&eﬁygg&ghl oric acid, sulphuric acid,
[

nmet hanesul phon aci umaric acid, maleic acid, succinic acid, acetic

aci dh beﬂzm c al‘?{egyre&’ffétjidrfé iRGit&ted €hh b Stefifddd adddricahicent ékcn;ﬁ@ﬂ@@@ctrc aci d
or osphoric aci
P P as lubricants, preservatives, stabilizers and/or wetting agents, emulsifiers, saits for

affecting the osmotic pressure, buffer substances, colorants, flavourings and/or
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20Furt hernore, where the conpounds of the invention carry an acidic noiety,
sui tabl e pharnmaceutically acceptable salts thereof may include al kali netal
salts, e.woO?2ewoditerzor potassium salts; al kaline earth meCalEPs@bgl45E. g.

cal ciumor magnesiumsalts; and salts forned with suitabl e organic bases,
e.g. quaternary amoni um sal ts. 25The_pharmaceutical preparations can be
enpl oyed as nedi canents in human andS5¥eterinary nedicine. As used herein,
the term"effective anount” neans that anmount of a drug or pharnaceuti cal
agent that will elijc i dh& 3k MopSRIPMEEaRived ti SSUE,
system ani Tt ﬁukﬁ#?%at G%SR Jéfaﬁ]‘éo &{ntéTﬁ ?or OI nst ance, by a researcher
or clinici aBompouridseegoors ot mneret etammhs herapeutl cally effective anmount™
30means any amount which, as conpared to a correspondi ng subj ect mho has
not received sOtterphBumEceutics premrationsnwhich 6an be saeheily inghigpinygh-fit
prevention, or anel| f | SOLAR Utes Hadd ol ReRrliABEhd a0 2
decrease i nC PR sawgg%s}étgé\}g‘%cggem%l%ggaﬁ ﬁseas%%ores i ’sor gr The term al so
i ncl u@es wi plisticizérssush ap glyaemlnt sorbftélethe peshti@ C@ﬁﬁ‘dﬁ%éaﬂt@ﬁmf‘ hadivel ogi cal
function. Said therapeut 24804 FRRAAONLAScRYsahdiesd, i ve
amount of of&8MgPY g%gef*of'ﬁ Y\gra%q’(?)e%{ﬁ%%éf étaﬁ F‘Eventl on is known to the
skilled art |b8mermuonaars diarches |a|ny/odetbelpamtﬁéd6*b9s tAleerrareNasihs§srata stk i n
the art. The ounds.. of t ANVt g gg,llggé}g ofdfablyw e

subst ances &P on y, stabilizets; |P§Pt@¥§%}lé§;%tergd arrr]\g o%(; ELI)Irto cgvm*rer ci al

pr epar at i onslissbwedlol yuspeniecin misdleslegldsh%uchaﬁsefattml Betﬂqlf&atfla {inef¥ ect i ve

lie ingthe ifﬁﬁ%@é@ﬁ"“ﬁ%ﬁ'ﬁ ng%%%dag and 1000 ng, preferably between 0.005 ny

and 500 ng : tween ng and 100 ng per dose unit. The
3\:: lg% . dose [rflog'beflgwa%rﬁSQR h@h\%%l c%rr%%utlegé Kﬂhé'ﬁ%seﬂt lﬁﬂérhﬁthﬁa}bOdy

readi | reci ate that dose vel s can vary
as a functi mlnéorpbaate;:\decacﬂmmlsé@ﬁp@mﬁﬂy "t esQﬂW@PP%%B‘for‘tshﬂJ'?g%tons and

t he susceptl ilit h fdaGaSoured Brhul ﬁshﬁtrs@cﬁslefl c
conpounds ar v%rleé dtpéhfql%ﬁg%%g% sp%hggn§e:{nraed Ct)JIL:)rsa es f'%r a %

corrpound ar eilssach bycdmtreemi ntb.bie@a'hw Otlh@%@”lé‘fo'%q{lqeﬁni‘tdﬂt Aewgl @s b '? vari ety
of meahs. A i iR haPRat ks Ve TERASLIAES BepBlaKicplsasheingaajentotyr of

gi ven conpo pur pose o resent invention mamal i an
speci es ar e agausiedspessions ingluseraypihetieiand nataraaﬂénérstle a%HB%%‘?aPhht such
menmal s are sel ac HRHPCA 8BS nthylgsIBloss Phbakceluldserpalyvingdent |
equi ne, bov'%ceac% Eﬁﬂ‘r?f(taé%;&ﬁ}ﬁgg ZOd%TTE(g)?I C a)nnl mal s, cattle, |ivestock,

pets, cow, sdxwwmdoqnqgﬁﬁim@ hor se, pony, donkey, h| nny, mule, hare,
rabbit, cat, dog, guinea pig, hanster, rat,

f |
mammal g0 ar e hunSuitebleAamudationsder rargniet %tﬁd{nl’ﬂ'%t?é'gf' '"fc ee%?b’gf’e ert?'tpqn\é

| nvest i gat i op, acﬂ&s?é!érﬁ{) d@urtfwd@r-st)%letfbﬁﬁtftreeianqﬂe hwatansalitsde asliissand5
The specific dose tor e i ndivid atle

nul titude of alkalinesodutionsrin additipn e‘SL@He PRNsH ﬁh%a&yeé:pm[pﬁgn Sp%c?Rp%p c%rrpounds
enpl oyed, on ﬂﬁj @-%1 gﬁsﬁ\ﬁd BBl beGRIAMhiSterad. Sukatné hdmmlltctsplvehe oex, the

ki nd of diet, t ti and route of adm ni sgr atlrﬁ QD ch gé(tg,:se}dron
rate, the Ki mhldes mhﬁdﬁlf%ﬁYr%tﬁl@neéﬁdp'Ph%eS\?Ulfo‘g GESYENFHCH BRI R 5T er ed,

t he ph%”acegﬁérﬁ@le Wdléhi‘é bPighRerigRv@polyetiiierielytyqanol (it aompdowwisdee t o
whi ch e thera ates. The specific therapeutic effective dose for the
i ndi vi dual paeluelatin E’Eﬁ; #@Adi |y be deternined by routine experinentation,

for exanple by the doctor or physician, which advise e

t her apeuti c t r eAQHRAUS iINjegPn SYSPp '%’b?s'@é%?or?’rﬁ'ﬁfugftga?%e%mﬁ .HCGEQQS% the

suscepti bi |1 ti-0fi %ft}?éédsﬁahﬁén GedILdibg, fbﬁ@@tnm]tsomuhhcarh@(ymﬁbj\)écelh&@?pounds
may be determ ned

invitro test |caII | t cell is
combi ned wit ISO@PWQ\JBP@’@E d%’@ﬁoﬁ?ﬂ?”& ly, 3‘&‘??/‘? 6“%'8%%’@%%?;% ot)nﬁlagn ?%rbh ggrgerl od of
time sgbficient to allow the acti ents t on,
S5usual |y bet meeﬁoh%ﬁjﬂ't"sdﬁ%om%%?ng%&a@ﬁﬁsﬂgek'?'sﬁo%yb% t\éﬁjltsrg\cé)agg da@ﬁkh
cultured cel lyge gétg,gluﬁ?grbdil@ﬂtsy eﬁl@éﬂdl&omyl opsuspemded in a pEmeHanMgtahom f urt her

details, it is assuned that SO abIe to
utilise the @mnﬁéade&%rmtsw% at"l’ﬂll E?E@gagglpmg'gé%a%?h “Eb% gtrﬁ/red
enbodi ment s shgubidnt @%B%rﬂég?edmer&JSSéd there mgmcd:ededéord‘em:whlph cese ansel osur e,

whi ch is absolutely not I|i

t enper afur es 8918 qdﬁd’PB%ttF@ds‘PWg@%W ﬂcctelqga#\a%((t“()%ﬁhé%g r?p?(%%np%conﬁntl onal
wor k- u means that, if necessary, the solvent is renoved, water is added
if necessary, the pH is adjusted, if necessary, to between 2 and 10,
dependi ng on the constitution of the end product, the m xture is extracted
with ethyl acetate or dichloronethane, the phases are separated, the
organi ¢ phase is washed with saturated NaHCO3 solution, if desired with
wat er and saturat ed NaCI sol uti on, |s dr| ed over SOdI um sul fate fi | tered

o o N T - o oy

,ofsuch



Mass spectronetry (MS): ESI (el ectrospray ionisation) (MtH)+ List of

Abbr evi ati ons and Acronyns: AcOH acetic acid, anh anhydrous, atm

at nospherw(Q2p10/BeX24t ert - but oxycar bonyl CDI 1, 1' - car bonylpCaliEpaéidagabe, conc
concentrated, d day(s), dec deconposition, DVAC NN di nmet hyl acet am de, DWVPU
1, 3-di net hy1-3, 4,5, 6-tetrahydro-2(1H)- pyrimdi none, DV

NN- di et hyl f or mam de, DMSO di net hyl foxi de, DPPA di phenyl phosphoryl

azi de, EDCI 1-(3-di rret hyI am' nopropyl ) - 3-et hyl carbodi i m de, Et O0Ac et hyl

acet at e, rll.}n%ﬁ'] dnliifons BhR Be HaRtidlyteredf WieT theEis b édnveitivnaam ne, h
hour (s), et ether petrol eumether (boiling range 30-600),

t enp. terrpemaalense, THF tet rahydrofuran, TFA trifluoroAcCOH, Tf
trifluoromnethanesul fonyl . The contents of all ci tﬁg ref er nces are

her eby i ncor pélessibie WArmeceutisabrreparations. wWhishGancig usef{gcty BAAGO

expl ai ned i n InBYbM Bf SREHANDeS thvd éétmut
however , beeir;(r?g%rl sstg'ﬁf’%'ﬂé’dg%/ “gﬁﬂﬁéor%tb ECM}D f%“impcw EP2010/ 001457 61

Exanmp? es | ch}memésM@h@fSl@@P@maaﬁﬁa@b‘HﬁWG@BﬁO%ﬂﬁ@/ PaRpa R[S o BFA®'S 0l | owi ng
compounds \C')\fa[tt?raﬂ{rné %tlé% )ﬁ%ﬁd@@@@%ﬁﬁd RRflocdredRy @ addifior, itesalso t he

know edge a per art to prepare and characteri ze these
conpounds ctvcfsﬁs@ﬂeam yse. geiajmaqubcapsgyﬁ,txﬁ@gh gonsgist of a combination of the active

6- (1H Benzo% @%ﬁg@h a%%nV&%Sl@é%ﬁé’fh@ﬂi&ﬁﬁh@lﬂ@@}’ﬁo) Qiﬁh&@]quﬁtd‘:? 6, 7-

t et rahydr o- yr|d| ne- 3- carboxylic acid am de 6
Synt hesi s otfrlglz’(cmd%opgy V'@&ﬁﬁ&)’@'& F-RATHHA PYISERRORNENO 2, 3- ¢] pyr i d| ne- 6-

carboxylic acid tert-butyl ester (3) 30 Starting pate
mol ) was susperdise in medicinsn the casergunds gk ioe; prﬁeﬁ%'qﬂe”{i%w"'i’feﬂ%ﬁlﬂgfogﬂd nm xed

th start Howf U2l iy, thd 25 |
‘1“2 A ?71 aE 15@%@?&%3#@@ 4ct8pfablh sa1{350fﬁgphélts&ﬁdy ever, @é i, mol ) .

am ne was added d fp se to | 1 ow
suspensi on, pmnﬂfﬂﬁloﬂﬁ)éﬂ@tﬁﬁ’"ﬂ@é'aﬁﬁobﬁ“emvéﬁa@ 2P dwe'f?H%WEéSBtﬂ‘?éﬁ% m xture was

stirred ove 12 BRI pherRReatdaNe acdiprdblé ayits dfiee tadpowsidssdl ut i on
was WO 2016?6%)8&1&%4%5 s/ CT/ EP2010/ 001457 62 goncent at ed I@&&ﬁgﬁ?ab\/\g t he crude

pr odugé was thissingegtiondnelugesacid addiiem saits whish B1aycoF PP s isol ated
d- br

as a heBombbEn@EBEordifg 10 the invdntioSyvith eesilstionfof a
3- Car bamyl%@égs'oﬁm&irgg 5 erqg‘/:)l%)nurelor e o dr,o- Lil—lt hi %lg%[ 2, 3-c] pyridi

ne- 6- car boxpharcnaa:@uucat"élaﬁcqnﬁ@tg)? agidisyEh ?ﬁ}'y%ﬁ@BUﬁéc'g UPIAING aCl 3" ol ) " and

p- Chl or phen}ﬂétlﬁé?@éﬂfb%m&%&@ RBnarft. abid Fidic weid esubicisoacidchcetic agid, inaeic( 12
m) and stirred ove ht at roomtegpgﬁ t ure. . Anot.her e%uAC\{éil ent of

i socyanat e @vigagxglicac, ﬁ’l‘fiﬂ%c'%értaé@ opigAGH QRSP St i rred over
the weekend. Fuﬁh@rn%?lev\ﬁﬁgre‘@ﬁécdrﬁ gl onfrdanvertion wargad dchiéc moietie spitadeict

(2.3 @0 4 mo brown solid sedl P4 out
further pur |Phﬁ6'&@qeb‘ﬁ°§“®(§‘fﬁ%m?b|e ?92% @%Fﬁﬁ’gm ne ‘é‘i%%‘lk eta[l ‘35’1%\/) o’ s%nh%

S]ynt he;l s Ofor%%Sérﬁnlgﬁlt@mkﬂm@@ehhmﬁtenm; edfgSceﬁc;llYmtcetmwhydﬂm-aaﬁBeaMZ 3-
c] pyridine-3-carboxylic acid a Starti 2.39, 4.1
mol ) was s@@lé%?ﬂﬂ@&dlmﬂthf@"tﬂ?'eﬁfﬁﬂr%éa#x%g wa{t:ﬁrng B‘l %ﬁ@b‘gmaci‘% ic acid (TFA
7.9 M, 102 mol). The resulting brown solution was stirred at room
terrperature for 50 M n. the solvent was reduced in vacuo and the

25 The pharmaceutical preparations can be employed as medicaments in human
and veterinary medicine. As used herein, the term "effective amount" means that
amount of a drug or pharmaceutical agent that will elicit the biological or medical
response of a tissue, system, animal or human that is being sought, for instance, by
a researcher or clinician. Furthermore, the term "therapeutically effective amount”

30 means any amount which, as compared to a corresponding subject who has not
received such amount, results in improved treatment, healing, prevention, or
amelioration of a disease, disorder, or side effect, or a decrease in the rate of
advancement of a disease or disorder. The term also includes within its scope
amounts effective to enhance normal physiological function. Said therapeutic
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20crude product was purified by prep. HPLC (Method 1). The product fraction
were nmerged and the solvent was reduced and the product finally |yophilized
yi el di ng Wo(8B01ez4 2. 4 mol, 59% as a |ight brown sol PdT/EP2@0/08MAT hesi s
of 6-(1H Benzotri azol e-5-carbonyl)-213-(4-chl oro-phenyl.)-ureido] -

4,5, 6, 7-tetrahydro-thieno[ 2, 3-cl pyridi ne-3-carboxylic acid am de (6)
Starting material 5 (847 ny, 2.4 nmo?Y was suspended in DMF (8 m) and
1H1, 2, 3- benzoti azol e-5-carboxyl lic acid (473 ng, 2.9 mmol), dry HOBt (427
ng, 2.9 mml t$thepensi on
was 30sti rre ea'ﬁgl%tr?{f @ﬁ : Opg}oé%aftg%@ Owﬁ%seﬁggmenﬂaﬁs? Ihg‘w’rﬁ]eatzht%l on was
not conpl etﬂnl;edtartuiah@rrceath|e@ﬁIIW\A%tefmm§¢1§V stapfandgretipdglngwst indhg artTher eby a
brown sol ution was fornmed. The sol vent was evaporated in vacuo and the
crude product Teescampouhds optheiifivestion ang thepadditoneg Zqtve sobstances@i@ pr oduct

f t

| yophy |1 zecherrrab st e 1B TomRda T Sbardlighd “’%g’g"’*’g“ﬁn%'& . 289

vere ¥ sol at miseaShai aré gieranﬂummlys&ﬂept!malminéhﬁjt&nggrb&tw%‘ HBOGT mgreEds ane

product wi t % Cg@?f% %E Qﬂ&%oﬁﬁyawgﬂéc%ﬂ ybfdRfros mg As an
& 8Fed Dy US| n C

alteratlve an a protected starting materlal
i nst ead of amteﬂEOﬁgmeotiesﬂ auit. Jine:dadly dose isrefaiablyneativeemabout 0. 001 mg/kg

2- Am no- 3-car 5Ht hi eno[ 2, 3-c] pyri di ne-6- carboxylic acid
TS ekaly bofly I, 27

al |yl ester? erials 7 (4 g, 22 mol), 2 (1.8 g, 22 mol)

and sul fur ”gﬁgfggnfé%uw%diyé@ %‘Qé@hﬁ?dogé%\éls%wvaw%beo%fm of

et hanpd were was added dropw se to
the yel | ow thespeniic ocpmpcrw Itraaweaw Q/f/érse sYRtPRg a@ﬂéhe Rugpeptibity of Hieange

col ored pregiplid) & dg\@ﬁe{o}hl ;&ﬁs%f fecRBfic bifpbirdsele #orb lpgtant aduct 8 (4 0.

11.8 mol , ent reld ch cou be used w t hout flf_lll‘t her
puri fi cati oothers. Préferr@yd@miséorcﬁ given compound are readily determinable by those

3- Carbanoy 1¢ fsﬁrmhec&kpp% ﬁh@{%f%é%n%‘ A@lerdds Heaid 0o Shidupneb2, 3 clpyri di

neGCarboxy acid a Starting material 8 (1 g, 3.6 mMmuol)
was di svaol vphlysmog.tzalrmbtwpyailalgddeﬁéoamub%hl or phenyl isocyanate (546 ng, 3.6
mml) s added. The red solution was stirred over the weekend. The sol vent
was reduced in a vacuum centrifuge. The crude product was used w t hout
further purification (green-brown solid, 1.13 65% cont ent 9é a6d

yield). WD 20F07the purnoseef te-ryessmdwastors 2l ma%g‘[“a'@h‘m?&‘ﬁssaf%f garde

243- (4- Chl O%ngfﬁ %Hpn%@'lﬁ%lpréfeﬁe@eﬁrﬂo@ﬁﬁe’ﬂﬂ)@ﬂﬂlbﬁfﬁdﬁma@[ﬁe3elected from
c] pyri di ne- 3-car I'i c acid am de %R)§ -Start |n mat eri al %QWSO ng, 1.7

ol ) was dt%@pvééomﬁﬁ@ﬂ oty R’Fwénh‘é&‘ 3‘F?é\teequwe’l oY@ En" "% necked

fl ask2and aggployfid Sfimals, eaﬂ@h%staek (p%tmowssqneapmj goat,rho':‘ée spom/ dEkeyas
added. The solution was stirred f a SP| ut i

hen
Tet r aki s(trthnVPBhB%rﬁhfaﬁ?Pﬂ-p“a"lt’l%ﬁﬂ QH'(’Sﬁ‘ Pt915 T gt f“?ﬂ?& )"?‘?'ﬁ 17.2 M DCM
was added. AfdigrabRPokHn rﬁaMﬂ%l@ar*éerWihr%UAﬁlﬁmmﬂeWe‘bf)ihtmdst fdhe reaciton
was stirred at anbi ent tengerature for ang t} %g Qf The Sé)e gg was then
reduced and SPYHTIRAAIENYRSERLASS BRPVINS 28Eel R YSmPPLENY REPY pure as
white crystals (246 ng, 0.7 mmol, 41% and vvlth 56 % content in a brown
solid (250 ng, 56% Gehalt an 5, 0 4 mmol ), which contained side products as

wel | budt coul d_be ur jfied b HPLC

fractions were Th&S %‘a ic §9Re fg%hg V'P‘éﬂlﬁ’@&%“ &?888%%)“8”9’%0 C?H hf/eorgwaﬂ}dzed
As an agterﬁ\‘é&?}rsﬁ& @WTm?bﬁlﬂweﬂﬂﬁa@Mﬁmm spezifictooepiondd epplogied. tan tben bfe
prepared withou e .use o n [0 e )
1-[6-(11-1- @@ﬁzmcﬁvva%hteggn%%r%%%ﬂ} Q@%%&r?’%.kr@ ét @]Qg}hé@ﬁ 6, 7-
t et r ahydr o- trhite® bdmhistiativh, ch the-eXenelibn 8até¢ 4he hindrotﬂaphmqﬁta)tnou eed thiel4) WO
2010/ 112124PCT/ EP2010/ 001457 .65

th
(2. Amto- 4, 508598 (6T RS GOE TSt ETBORIGR SPonsioRand SIS e U ot
none (12) artlidmlaﬁt disoeddr tbanlchfthe tHerapyt relatyso ppe ngecfmmth\erapepw effentive 4)

tart t 10, 0 h | .
EHEEN TRt A o e e SR
were added. f3r stanthiebiye dodterer ERPsidian, which advises or attends the therapeutic

treatment.
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nnnol ) were added dropwi se to the yell ow suspension (over 20 Mn) resulting
in a brown solution. The reaction was stirred at roomtenperature over

ni ght. Arwohero/mi12ef Di et hyl amine (10.1 mmol) was adde@Carmalo®oréact i on
was stirred for another 7 h. The reaction was concentrated in vacuo.
Thereby the desired product 12 was 10i sol ated as a vi scous brown matter
(3.2 g, 75% content of 12, 95%vyiel d)Q which could be used wi thout further
purification. b. Synthesis of

yiidin 3 yi | - gy syt AR s L Rl AR G B T ¢ G

6.4 mmol) wash mmmieoedommtﬂﬂsnhamde@hmnedimin \itto 4&5tigg. TAipfealtyral ) and HCBt

(1.3 g, 9. hal £ of 4 6. 4 .

(13,9 5° berdlte o bp LeuREeRiungYin 8 3anER corouf 8 vahind cdatiistons 7 ur o
was sti r r eda periedrbf tené stifécipettalowe treyactivaiaghits tdbkow tireleotrdteeadtiahf of the
1H 201, 2, 3-benz azol 5carboxII|c aci dandt e reagction

T xt ube. was Ui ReREPABATLTEIN T Enp ohedsrat e Y arsReg R Fed E8Benct s on
m Xt ur e wasfrovovi isiopsyesnipid edyibe usaduo yiel ding 7 g crude product. Those
were taken up in ethyl acetate and water and the phases were separated. The
or gani ¢ phase Bah wigsluetlirthiet detaild, @ris asslinmduthatarpensed skitiemitbe phagikbe wer e

brine, dri R U pilg eenboe HeeoRRERTR LR oA 2o TR PP EREF e pr oduct 13
was i sol at edmaedmelntsmm)umi therefor nigre@@bregarded as déScridtiye disdipsur@Dwhich

Synt hegi s of enzot.riazol e-5-car bonyl) 3-(pyrrOlidlne-1-carbonyl)-
4,5,6,7-tet Paﬂ%’?é‘r“&e(w ﬂ?tgr%tfr? 'gag}/w i di n-2-y1]-3-(4-chl oro-phenyl yurea (14)

Starting mater @AVﬁaq?F}d(bleg%\i%ﬂ tgrgp{(?ﬁggé gl%][lgldlga'[g r‘ﬂ‘rql:)m oﬂ&ﬁ?ﬁgl ved in 5 m

pyridi ne and o I SocYanat e was
added. The emmmlesm‘cmwehtmal wask-gp’i mean tbakif nﬁc@ﬂ%r)aﬁhQMV&m!S nemqyedat ure.

feacti on wabeies s At Pesk i GE Bl S A8Ylen SRR A Z 0800 | 0,

at an‘g'éent ﬁemqreirrmmrrthe cOhslitutiomoafitom endiprodoel, thermisture istexdraciedwithuethyind t he
e

h i 7t db
brep. TPLC CREEhSY difforlingfc, HEpnaSe XEparafbal vl or MRE pfidch BikdenbAd oY
reduced anthhsamaidanaHﬂOa@IOIU}IOhylb@@lﬂedzwtﬂl wataearubsatur@tﬁqom@@tﬁpﬂutm coul d
thereby be |slog{leﬁﬁf%gb§éd.§¢<§¥k£&v fﬁ%lrédjar(cflgva%o@ed Ly tﬁé‘ﬂro@l@gﬂ it pORfdd By 1O,

84% cont ent to exa
pyri don( 4) - hiygrmatddraphyden $itics)geidyy era@f’ﬁé‘d? WPLG a@glém@y sowstalisation.dheet hy |

t 16
gsArenr a(() 4)5pgrmfjd5et rp%%xgé ?)%fsﬁ?jg%f{ﬁdz frfecz:ef d?‘?‘? di ne- 3-carboxylic acid nethyl
ester hydr ochl gkdepd l%)neirg(ﬂ'sz.e”d(ﬁ@ <é@%§oﬁﬂr@ﬁagw>gm+m 154 g, 1.1

nol ), Methyl cyanace sul fur (32 g, 1 nol) were

suspended in SQQtGﬁAHH?éMBQEanJIA%Fb%t hyl amne (150 m, 1.4 nol) was

added. The m xture was stirred at roomtenperature 20for 5 h. The resulting

crystal's were N:bf—leefc%ﬁcz a&@%‘bﬁﬁy&fbu@ WétHfo%pﬁgre(sf)CB(DCQ&@-BQiox?dﬂdegﬂ hanol

and dri ed. The not her qguor was reduced % vol ama in vacuo and left

over 2 ght . CRHd. wgmonvlr@nmafgleap@wmea@%tﬁﬁ ¢ de(h E6C IGRAMR RN h
| sopr %anol DAAC HUN-8ithethyladeRindibie, 1§F3IPQJ P8- d?rh@thg\e\ﬂ s@dteRaRgie2(IH]- (0. 54 ol ,

479 were isolated, characterized by and further ctions in

d
anal ogy to p¥rimone, PN&"&M@HW*\WF%@W%PW&’WWF@% E?g?(i\?ed Exanpl e

3: ABhSs bryl azide, EDCI 1-(3-dimeth Iammopro 1)-3-ethylcarbodiimide,
6(1I—|-Benzotr|azoP-§j-Hry y PY

30acet yl am ,Eé@Age@yBaqeg{atrgt Et&ﬁ'&ﬁﬁhé[‘%‘r‘ﬂé(?}é fté) Q‘FWW‘E? ghgp %'ﬁ%éfg@”‘? d acid

am de 30 hour(s), MeOH methanol, pet. ether petroleum ether (boiling range 30-60°C), temp.
temperature, THF tetrahydrofuran, TFA trifluoroAcOH, Tf trifluoromethanesuifonyl.

The contents of all cited references are hereby incorporated by reference in
their entirety. The invention is explained in more detail by means of the following

35 examples without, however, being restricted thereto.



WO 2010/ 112124 PCT/ EP2010/ 001457 10 a. Synthesis of

3- Car banoyl- 2-[ 2- (4-chl oro- 2-fl uor o- phenyl ) acetyl am no] -4, 7-

di hydr o- SWot2hioeine{22, 3- c] pyri di ne- 6- carboxylic acid tert PoutepRoiesvas7 (19)
Starting material 3 (1 g, 2.9 mml) was suspended in 11 mM DM and starting
15material 18 (593 ng, 3.1 mmol), é HOBt (505 ng, 3.1 mmol ) and EDCI (657
my, 3.4 mol) were added. The brown &luspension was stirred over the weekend
at anbient tenperature then the reaction was heated to 80 C over night. The

sol vent wa I d in the vacuum centrifuge -and the crude product (a brown
oil) was u out further purification (3.2 g, 22%content 19, 53%
yield). 20 b. Synthesis of

242- (4- Chl or o- 2-f | uor o- phenyl) acetyl am no] -4, 5, 6, 7-t et rahydr ot hi enoJ[ 2, 3-c]
pyri di ne-3- Fam;{bg.ga BempbaAhaorid RooRBeRr ial 19 (3.2 g, 22%
I'SSO

cont ent, ved In 25 dried 25DCM and trifluoro acetic

aci d éTFA 8. OrHHf8|lcﬂ3ﬂrAfg El?ﬁ‘ﬂébur\(&’f%v &G%@cheér h&y BRpedrafteMEsy. Howeueditdies anbi ent

tenperature for ent was reduced in vacuo and the crude
product wasinglue kfiovdedga of snperpmskiliersindhe R Prsgare) andrearadeize B8 %r oduct

was not suf%drﬁém%h%y&qyand was therefore purified again at the prep.

HPLC (Met ho e pure’fractions were conbined and the sol vent was
reduced. The 30desired product 20 was thereby isolated as a brown solid
(236 ny, 429%. c. Synthesis of

6- (1H BenzoF;équm £-5-carbonyl) -242- (4-chl or o- 2-f | uor o- pheny1) -

acet yham no 6, 7-tetrahydro-thi eno[ 2, 3-c] pyri di ne-3-carboxylic acid

am dg_ (21) FW@Q&Q(&%M%REJ hEPo?élsEUaW [@Q4—chloﬁ§-@hémylgur§mbpﬂl565 720 (118

was suspended in

1H—1 2, 3- betezr@t\v@r,@dh@nw@aﬂemawq ?&a?@ixrﬁlw(a@f #gide® 4 ol , 1.2 equiv.), dry
HOBt (52 mg, 0.4 nmol) and EDCI (74 ng, 0.4 mmol) were added The brown

suspensi on was stirr 80C over night. Then anot HD. 5 equiv.
1H 1, 2, 3- benz tlazo e- 5ca/ ?ic acid wer d and the reaction was
sti rrﬁg anoth a 80C tthe sqQl,vent s pedyce | df. vacuo and the

remai niFng cru duct further purTed v pf ep: HPLC (Method 3). The pure

fractions were corrbl ned and t he sol vent was, reduced. The renmini ng product

was | yophilized yielding the desired products 21 as a light-brown solid (20

ng, 0.04 mmol, 12 %. 10 Anal ogouslyy, instead, of neking am des with

1H1, 2, 3- benzotlazole 5-carbo HbC id ot her subBgtnHt u@é wer e introduced
I y

as wel | : Exanplee 4: Synt he
242- (4- Chl or o- ET @ﬁ evy amno]H - YT | et hyl 4,5,6, 7-t et
r ahydr26- t hi enq}2, UQT |d| ne- 3ot aTboxyI ic acid agi RZB) ci NH2 23

Synt hesi s of
242- (4-Chl or fl uoro-phenyl)-acetyl am' no} - 6-pyridin-4-yl methyl-
4,5,6, 7-tetrahydro-thieno[ 2, 3-c] pyr| di ne- 3- carboxyl ic acid am de (23)

N_
25 U

a. Synthesis of 2-Amino-3-carbamoyl-4, 7-dihydro-5H-thieno[2,3-c]pyridine-6-
carboxylic acid tert-butyl ester (3)

30 Starting material 1 (25 g, 125 mmol) was suspended in a 250 ml bow! flask in
125 ml abs. ethanol and mixed with starting material 2 (10.5 g, 125 mmol) and suifur
(4.023 g, 125 mmol). 12.9 ml (125 mmol) diethyl amine was added dropwise to the
yellow suspension, which thereby became of orange color. The reaction mixture was

stirred over night at ambient temperature. Next day, the reddish solution was
35



25Am ne 20 (168 ng, 0.5 mmol) and al dehyde 22 (0.1 m, 0.5 mmol) were
dissolved in 1,2-Dichloroethan (5 m) and dry THF (5 nl). 51pl gl aci al
acetic acwo200/082rmol ) were added and t he suspensi on Wa®C3tEPRo10@of46T 3 h at
anbi ent tenperature. Now 305 ng NaB(OAc)3 (1.4 nmol) and another 51 pl

gl acial acetic acid (0.9 nmmol) were added and the reaction was stirred at
room tenperature over 30night. The r@ulting solid was filtered off. The
not her |iquid contained the product and was thus concentrated yiel ding 400
ng crude product r r ofhe¢t) . 26 ng
of the desﬁé"&eBﬁr%aﬁﬁ] a%g\ﬁé‘géﬂ?godgLbr%édcmﬁgem%g%glrzgﬂgsgé%ﬁ?dﬂ? 12 9.
VO 2010/ 11244BE P &RR03 /a8 0ot d 69 aphedriown solidgghiigedi§ mypol, 93%).

243- (4- Chl or o- phenyl ) -urei do] - 1H i ndol e- 3, 6-di carboxylic acid 3-am de

6- [ (2- oxo0- 2, 3-di hydr o- benzooxazol - 6-yl)-amdej (32) C CI 20 a.

Synt hesi s of 4-Fl uoro-3-nitro-benzoi ¢ acid met hyl ester ;25) 25Starting
materl al 24 (ms;/ntmlsrnf@r¢amamoul -2t - ?MOfeﬁphﬁf‘Y'Prt‘f%tﬁ‘l -giydie- 31

sul fuPi ¢ acj n\gzzz?ggﬂlﬁgmgr@&%ﬁ&gct@gwtg@gu{ FéGLi@n was stirred over night

at 80 C Th m Xture r| buted between water and et hyl

acetate. The cophenash 310588308 B BrHeen Gpherh 8uBanbo0t md 4.7 presh and

concentrated y roduct 2 uantitatively as anorphous
solid (10. 8wgre didscrivani ih py@dine (12 ml) apgrtired pgerdflght at room temperature.

4- ( Carbamoyl; G%angs IRl lof .S%C@M&(mngﬁow bl wiR!ditkd @l @ie fiddre 70

reacti on wa over nt tenperature. Now it was cool ed
to 0Cignd 4wissisfiredbesrdhe wask%mizléhe splventveascedespchinder Vacuis asb iient r at ed

h hyl h
L RSP BT s hdiSmp e anietry e

ed.” Then the crystals were washed
with water aitdosidaitmerfrurifieation (Gaatest 7 P¥acompasnd Byacgorling t8f Yhe desired
product 27 (67 % 34 mmol) were isol ated. c. Synthesis of
4- Fl uor o- 3-am no- benzoic acid nethyl ester (28) Starting

material 27 (7 g, 26.6 mmvl) was dissol ved .in m t hanal . e
10sol (tjtl on wasch§ynhtoesinel 28-(4rChigi-phanyhaeeidol 4[%8 7#9355@ ?‘?’Hﬁ"oég%
Nanot hnoI f te:3,0ml/ mn nodefull H2 15catal yst
Raney Ni ckel gmg géFEBthéacnd =i 5 e

Starting material 4 (2.3 g, 4.1 mmol) was suspended in 20 m| DCM and mixed
with trifluoro acetic acid (TFA, 7.9 ml, 102 mmol). The resulting brown solution was
stirred at room temperature for 50 Min. the solvent was reduced in vacuo and the

20 crude product was purified by prep. HPLC (Method 1).

The product fraction were merged and the solvent was reduced and the product
finally lyophilized yielding 5 (850 mg, 2.4 mmol, 59%) as a light brown solid.

d. Synthesis of 6-(1 H-Benzotriazole-5-carbony|)-2-[3-(4-chloro~phenyl)-ureido]-
4,5,6,7-tetrahydro-thieno[2,3—c]pyridine-3-carboxylic acid amide (6)

25

Starting material 5 (847 mg, 2.4 mmol) was suspended in DMF (8 mi) and 1H-
1,2,3-benzotiazole-5-carboxyllic acid (473 mg, 2.9 mmol), dry HOBt (427 mg, 2.9
mmol) and EDCI (606 mg, 2.9 mmol) were added. The brown suspension was

30 stirred at ambient temperature over the weekend. As the reaction was not complete
yet, the reaction was further stirred at 80° for 4 h. Thereby a brown solution was
formed. The solvent was evaporated in vacuo and the crude product was further
purified by prep. HPLC (Method 1). The product fractions were merged, the solvent
was evaporated and the product lyophilized. Thereby 310 mg of the desired product
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p/ bars anbi ent pressure The hydrogenated sol uti ons were conbi ned
and reduced in vacuo. The product 20isolated thereby (28, 5.5 g, 23.5 mol,
89%) was weedifuetzher w t hout additional purification. ®CTEpraloesids7 of

2- Am no- 3- car banoyl- 1H i ndol e- 6-carboxylic acid (29) 25Starting nmaterial 28
(5.5 9, 23.5 mol) was dissolved in 200 M abs. THF and 2 N NaCH (45 ml, 90
mmol ) was added at room tenperature.8pon stirring, the solution got dark
and a solid precipitate was formed. The suspension was reduced to about 100

m and ext r@%@@% H?ﬁcﬁ,%%f%ére‘é‘é&l&eﬂ%@ ik Bﬁbbvn?s?ﬁ&g]tﬁﬁ;\lﬁéiﬂbnal-g@‘?ng?‘gﬂﬁous

phase was reduced In vacuo and treated twce w ~_acetate ‘upo

30whi ch t hethdsamesrrogue anit762% ogatent whishaiouidzsye been pyrifies! fgrtherol | 219 .

e. Synthesis of 2-Am no-1Hindol e-3, 6-di carboxylic acid 3-am de

6-[ (2- oxo0- 2, 3- di hydro-benzooxazol -6-yl)-am de] (31) WO

2010/ 112124PCT/ EP2010/ 001457 71 Starting material 29 (500 ng, 2.3 mmol)
was ﬁ'éﬂs)sol ved Anan aligratiys, Sorgp bemieparetdy useasanglocprofaeiry staringHoglerialz22 ny,
2.4 1) WE%@%@E@B&&%&@%@&Q: was stirred over night at anbient

t enper at ur e. w the reaction m xture was poured into water and the
resulting precipitate was filtered and dried. This_i ﬂterrredi ate was
Sidentified to be & FOBT ester pof the starting &4 al 29 (645 ng, 1.9
nmol , 849%, L\@ h & d breN'eﬁ(eH‘fwi thout,furth | fjcation: 500 ng (1.5
mol ) of the intdrnediate and 3%8. 3 ay Q\Z/ N m noé- 3H

benzooxazol - 2-on€ (preparatidn see sBel ow) e dissolved in.dry DVF (2 m).
Then 883 ng (2 mmol ) EDCl1 were added and tshe reaction was stirred at 60 C
over night. 10Now the solution was added to water and the resulting dark

precipitate was filtered a qaf.ied 'el di ng 40(brrg(0.8 immol ) of the
desired product 31 in 43 % d cuy athm ed internedi ate).
15f. Synt hesis—eof ||243- ( - yly—dref doj\LEH i n e- 3, 6-di carboxylic
acid 3- am de j6-[ X0- 2 '?}yﬁ{ro- benzoo 56- )H am de] (32)

Starting mﬁi al 31 (0100 9ry, ®.3 Mol ) was dissvl¥ed in 1 m dry pyridine.

4- Chllgr phe i socyanate (46 nmg, 0.3 mml) was then added and the m xture
stirred at anpient tenperature. Then another 40 ng (0.29 mol)

4- Chl or phenyl® i socyanat e 20were added and the reaction was stirred at 50 C.
After a few hours the reaction was reduced in vacuo and purified by prep.
HPLC. After concentration of the pure fractions 10 ng (0.02 mml, 7% of

t he desired pr Rl S04 18516 - idine-6-
B e e s -
6- Ni t r obenosarkokylig(@id)alyhesien(8) di ssol ved in 100 M THF and 1 g Pd-C- 5%

(cont@?ning 50.5%water) were added. The reaction was hydrogenated with H2
over 16 h. TheStasingmateriaist(dde 28aameheh( 18 9.t%2 mmob\aed selyn /80 M9 22educed
in vacuo. T ; T j wn solid
(5 801 _4&%&@%@% |h§>xdaa§r%\{9lg}é%¥< arfd ?\s@ﬁu df%mﬁf\%@g?rg%g?e&@emw

243- (4- Chl opminsh@n/ ). 22memal wap @dded Arepndiectoghe ¥ellowisHspenyen-dhe

(2- 0x0352, 3;di-hyd(az Q}?Hé@%%%h‘tﬁrﬁé]%raﬁ@% E8ofedDrecipi@te was filtered off and

2010/ 112124PCT/ EP2010/ 001457 ) ,
identified as the product 8 (4 g, 11.8 mmol, 83% content, 54% yield) which could be

25
used without further purification.
f. Synthesis of 3-Carbamoyl-2-[3-(4-chloro-phenyl)-ureido]-4,7-dihydro-5H-
thieno[2,3-c]pyridine-6-carboxylic acid allyl ester (9)
30

Starting material 8 (1 g, 3.6 mmol) was dissolved in 12 m| of pyridine and p-
chlorphenyl isocyanate (546 mg, 3.6 mmol) was added. The red solution was stirred
over the weekend. The solvent was reduced in a vacuum centrifuge. The crude
product was used without further purification (green-brown solid, 1.13 g, 65%

% vyield).
35 content 9, 46 % yield)



Cl 0 NH, 10H 30 a. Synthesis of

243- (4- Chl or o- phenyl ) - ur ei do] - benzot hi azol e- 6- carboxylic acid ethyl ester
(34) 15Stwiotorogiieetterial 33 (400 ng, 1.8 mmol) was di ss®CT&R2010/001457
pyridine (1 m). 4- Chlorphenylisocyanat (307 ng, 2 mmol) was added and the
reaction was stirred at anbient tenperature over night. The reaction

m xture was then added to 1 N HCl an®tthe resulti ng precipitate was
filtered, washed with water and dried. The desired product 36 was thus
isolated (710 ng, 1.58 nmol, 88 /0). 20 b. Synthesis of

2-[ 3- (4- Chl or o- phenyl yur ei doFbenzot hi azol e- 6- carboxylic acid (35) 505 ng
(4.5 mmol ) pot f tr-faL K i whhdrésersop2l 390 ni
25wat er were ﬁ?@ﬁ%ﬁﬁ%hﬁﬂf%@gﬁ% 4Krsdg_[7b[gt ar{i ng nrg?eri al 34
(710 g, 1.4gpyricine-3wadoxulifearid 8Mide ) suspensi on and the nmixture was stirred
at anbient tenperature. After 3h the reaction was heated to 60 C over

ni ght. Then 4.Satting matexial 34€p@ metdedmpmeiwas dissghadsynsier MHEPIeAe ni xture was

Pt rat e i i alreh ' hé@Hopeqduel 35
concentra GQMOEPH&%L#RM!@ hcfttNl\g% égg%é:%gd fIdSKEARIY sbIiforiEhergHoleqd uil was

isolated as a mxture w ng, 45 %content, 1.035 nmol, 65 %
yi el d) whi c3¢.6ounel) e34:8 ad DN Masadded + e sollionfwasastired for d Min. thena =
Synthesis o - 5 iDL stMhdiRIEQk o A7 loe2 AnfoRriaxyl e acid
35(2- oxo- 2, Q@Tbﬁyﬁf@-@ggﬁgﬁ%@ﬁ@%%%@m lggf@()g@ ?F\%)) sl .

2010/ 112124PCW wdpadded Afigsabou 8 Min"adpromn; sygrensiasy was fosmed shig frgctars o
content, O0.d,mpldy %?ﬂﬁéﬁ%ﬂ%e%‘f@%ﬁmuﬂ%iﬁﬂ'ﬁhé 3Qveritvazned. 4 mol )
were ddssolved in 2 of dry DMF. Then EDCl ( HOBt (76

_ ) 96 ng, 0.5 mmls)ad
ng, 0.5 nmotedugrd anchgersiyct Srwas thesehy isplatrgddn Sve fragipngt verhBHER ‘f"é'ﬁiperat ure
over night. fglygt%ﬁ?-“é sy op;léﬁqhﬁjﬁ, 4195 antBlitH 5@ Rccdnifént 8 Brdvint S@idResEmpi t at e

was filtere i solated precipitate was then stirred i war m

00
met hanol anB6%Haehaliranss| Qb manel: ydick confgingdsside; PradyclrAsRl RMt CAYHEhanol .

Ther eby thep Rl hrRp AIBICE (MEthbd 29, THS pite BrokiuBT®actiond Were Metgbdbthel sol at ed.
10Exanpl e 7. nt hesi s of

np o
212-(?- Chl opeventredusnes-amdhg PedaetyORMi#RAo] - benzot hi azol e- 6- carboxylic
aci d 5 0xo0- 2, 3-di hydr o- benzooxazol - 6-yl)-am de (38) 25a. Synthesis of

2[ 2- (4- Chl or o- 2-f | uor o- phenyl ) - acet yl am no] - benzot hi azol e- 6- carboxylic

acid (37) Starting material 18 (100 .. 0 1) s,dissolv in2nmn
DVF. Now EDCI £328 a#ﬁf,a“w?'ﬁsrﬁ?ﬁﬁwﬁﬁ%'"ﬁégg‘pﬁéﬁﬂﬁ%ﬂ.Wmﬁ Sa'bsféer%rggﬁ}ﬁgd.
After stirriyifod the abe bPAAY frofReRQGtoUp; Starting material 33 (103 ng, 0.5
nmol ) was added and the 30reaction was stirred 48 h at room tenperature.

The solution was poured into 1 N HCl and the resulting precipitate was
filte28d and dried yielding the desired product 37 (60 ng, 0.2 mol, 70 %

content, 31gkaiiptéd) .

Synthesis of 1-[6-(1 H-Benzotriazole-5-carbonyl)-3-(pyrrolidine-1-carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridin-2-yl]-3-(4-chloro-phenyl)-urea (14)

[0}
25 o ND (ﬁ'@
MO e qt - o N AT
S

HN<:>:O + § A\ NH, b.

e ——————t e
s HN
10 N
N1 12 N o "
N N
H N—NH

30 N

35



WO 2010/ 112124PCT/ EP2010/ 001457 74 b. Synthesis of

242- (4- Chl oro- 2-fl uoro- phenyl) - acet yl am no] - benzot hi azol e- 6- carboxylic

aci d (2- owo-22103H1eli2hydr o- benzooxazol - 6-yl) - anm de (38) PETAPRONYOHET er i al
37 (60 ng, 0.2 mml, 70 %content) and 6- An no- 3Hbenzooxazol -2-one (30, 25
ng, 0.2 mmol) were dlssolved in2n DVF. Then EDCI 5(38 ng, 0.2 mmmol) and
HOBt (31 ng, 0.2 mmol) were added. TRe reaction was stirred over ni ght at
anbi ent tenperature, concentrated in vacuo and purified by prep HPLC
(Method 1). By, cQp t t IS ridss- polailuct 38
(23ngy, 0.04 rrrr%l ﬁ%%&(b dﬁﬁé‘ ?gggg{rejd?%gﬁééxwgng @8 Syz?ﬁ)gm s of

6- ( 1H Benzoti+i- Mmﬁeﬂﬁ)bonyl) 4,5, 6, 7-tetrahydr o- 2H pyrazol o[ 3, 4-

C ri di ne-3-carboxylic acid [2-(4-chl oro-phenyl)ethyll-a a.
S{/ ﬁ%/hey s of Ina 100yml bowl flask v[wth groppmg funneF? pyn%;/for)x -(4) (>s/tartmg matengl 130) 19,

6- (1H Benzo R B 7, ae aTNh o84
c] éyr' di né gbcar@1 Q\AF&I c aC| é%ﬁg)nﬁggtse?thgﬁdl) 58?%%6‘?%&natgr[( %9 (1.7

g, 6.2 mmol ). 14nmet)laynld oA 9.19. 1 vwlbwere@d@e%m iginy! amine (28%2
1H1,2,3-b mgssal ved i
e%]ﬁn%l é%gc{d%dgn%ﬁﬁ%é( kd ire y%ﬁb\ld s(.épéihsuoﬁ((é}vm Minyessaitigssal ved in

15 m DIVF Wer. e
added. The beaot sautionaIhe réaatied V\@mﬂrrﬁd ghtooat tegpsTaiuie Qvgﬁﬁ@."éﬁﬂoé’ e flen

wat or s AUk i CRACHIR BN dting HddotbRGevRinse tianumlr 7/s no

preci pitate was Oacetate was added and 8 355 wer e
separ at ed. ﬁh@hacga@UQB\Afph@@C%@tQﬂdﬁrYéGUQ \Mh@?%tF%dﬁ?'Wl PragttdedvasThe

combi ned  or ﬁ"sao”éltﬁd Bg%ﬁﬁs%o bRowH taleeer g N&BSEShtedhtidf QT @5k fuld)cahicaNt 1 at ed

i n vacuo. esl re product 40 was isolated quantitatively (2.6 g,
6.4 nmol ) arduldiure tred Vuﬁ'@dtw’thﬁbwr'f'ﬁﬁﬁ'qrfl cation. 75 b. Synthesis of
6- (1H Benzotri azol e- 5-carbonyl )-4,5, 6, 7-t et rahydr o- 2Hpyr azol o[ 3, 4-c] pyri din
e-3-carboxylic acid (41) SStarting material 40 (2.6 g, 6.4 nmmol) was m xed

th 2 N NaOH (15 nmi d eth | 15 t t
¥Merrper ature A&dﬁuﬂ@?ﬂ&ggﬂ?rer&m%%@@e@ gedi&'afrbrﬂf‘f/"é?‘ﬁﬁzq?‘éﬁ‘&d{°dn was
corrpl d Fgag?@aéﬁnm -JieshieRdint Oyidnatigsshe (Be sol id was di ssol ved in
a jUS e

vvater 2 witth 2N HCl and the resulting precipitate was

filtered and drdt£ing Ménatl he (te, sednmwdmustdlésbﬂvbd%@owwmen BYCHL0%
coul d be isol ated as solid

6- ( 1H Benzot({1i487017c8 mmalkanshijPBt - %ggyg "E"B?l:) ﬁ’ﬁ{/ed?%defH IWa287 of'§°f ! O? Byri din

e- 3 car boxy | oy Afid) 1121 (7. sem.azma@mdrbowmbmbhamsdmo(easrhamoml ng
material 41 (‘?171 3

[) and
starting rrat@rﬂtﬁﬁ‘/‘@zs(“%dﬁﬁmg'e@tmef %Veéﬁkgg‘&) 35 g%]ehva‘%{/lahgqﬂ
EDCl (205 nyq »G.Rer3BRA20l28LatidRy ¢ Zéid Weas diid6d mmo lthe mptaoram\d@de WHScagaiact i on
was stirred over night at anbient te ctlon m Xt ure

was poured i stireed @l PEIL I PRI AIEG QVY'] tgbé eslcttlon[ @X\’g\%{g%}crf tered of f. It
was stirred pdhcaRt-iel it @dduolyididing G’tghemdapcbdagaThoée Wetertalien FRirtetbyl

purification was done by chr 0 h \Qssrky. The
pure fracti oﬁ%et%f@raé‘dd% %:Ei‘ﬂq"g?@% ‘F’? es(?pf’%térardet hyIrap r‘? But MFQ ﬂs er and
with water and the combined aqueous phases were washed with ethyl acetate The

25 combined organic phases were washed with brine, dried over MgSO, and
concentrated in vacuo. The desired product 13 was isolated as a brown oil (1.2 9,

20% content, 10 % yield).

¢. Synthesis of 1-[6—(1H-Benzotriazole-S-carbonyl)-3-(pyrrolidine-1-carbonyl)-
4,5,6,7-tetrahydro—thieno[2,3-c]pyridin-2-y|]-3-(4-chloro-phenyl)-urea (14)

30

Starting material 13 (1.2 g, 20 % content, 0.6 mmol) was dissolved in 5 mi
pyridine and one half of 112 mg (0.7 mmol) p-chlorpheny! isocyanate was added.
The reaction mixture was stirred over night at ambient temperature. Then the other
35 half of the p-chlorpheny! isocyanate was added and the reaction was again stirred



filtered. The desired product 43 could thereby be isolated (45.6 ng,0.1
nmmol , 18% . 25 Exanple 9: Synthesis of

[ 2- (1H Bawoabroazake- 5- carbonyl ) -1, 2, 3, 4-t et rahydr o- i SOQUITEPRIAGHFL1-
carbam c acid 3,5-dichl oro-benzyl ester (48) 30 WO

2010/ 112124PCT/ EP2010/ 001457 76 10 a. Synthesis of
6- (3, 5- Di chl or o- benzyl oxycar bonyl ani %) - 3, 4- di hydr o- 1Hi soqui nol i ne- 2- car box
ylic acid tert-butyl ester (46) Starting material 45 (250 ng, 1.4 mmol)

and 1.1 - CalioRig 4 éirﬂb.gﬁﬁ% biafite e foabySTREL n¥hicnelirbd Adatbho dnat DOV

and stlrre oom erat hen starting material 44 (350
ng, 1.4 mmothp tmsb)aﬁdlatbdemddét n@duets\m& diggplyaddn(rrel RMSCsand pwified\yr ni ght at
room tenper gl %BrﬁPLé&gﬁﬁ{hga% tﬁﬂe & 4 ﬁ‘oﬂmeré' g%%dwefbo@\re*med@.ee& ah@, the

or gani ¢ phas wat er times, dried over 254, filtered
and concent thatpeottichfinallyuyophiiired. riheedesiragd pesiuctl deeuid therehyeke soBtedase pr ep.
HPLC ( Met hod b0 | RE B 434 HoERCEA lar gt in vacuo

yi el déng 20¥?‘\‘§2NCFGOESHI’I ‘gﬁdi é@ogﬁ’ t%ﬁﬂ%ﬁﬁﬁo ér@iv?mrﬂgol id %170 ny, Oygé;d 279 .
b. Synthesis of (1,2, 3,4-Tetrahydro-isoquinolin-6-yl)-carbamc aC|d

3, 5-di chl or obenzyl ester (47) 25Starting material 46 (170 ng, 0.4 mml) was

di ssol ved i n 5., pf g‘?@g 1& PED p]yrlgr]‘ilr%(ﬁ'g\ydracrﬁorﬂfeﬂ(ﬁgﬁ\%s teucked\iitnwas added

and the m xture was over at” anbi ent tenperature. The reaction
m xt ure vvascyzameraqétlcac!édnamyiﬁstﬁf&ﬁyl ether, concentrated in vacuo and

stirred with diethyl ether, repeatedly decantl ng. Finally the solid residue
was fuptered off and dried in vacuo at 45 (Z Thus the desired 30product 47
was i solated as brownis cr/ystals (46 ng .1 mol, 35 /0). c. Synthesis

of

[2-(1H BenzoWDﬁ %-5- dar bony (o) 1;,. T &l ahydr o-i soqui nol i n6-yl | - car bam
ic acid 3,5-dichl & o- ben %&010/ 112124PCT/ EP2010/ 001457 77

Starting materiqal 47 (466ng, 0 1 mml),17ll-|-1 2, 3-benzoti azol e-5-carboxyllic
acid (22 ng, 0.1 nmml) and 4-nethyl norpholin (40 pL, 0.4 mvl) were

di ssol,yed in 2;msyRMEsis BheAnihek, 5,8 8-teahydir@thierol[3, 3&imy risiDB:3-¢a80XC 0. 2

m"ml)1 re added and thgw(m EZ $ Y\ﬁﬁ stirred over night at anbient
t enper at ur e acifBethyastardwaracRliefie (Yas s mxed with water and the resulting

precipitate vvasfllterlgandqﬁlr ﬁg Giyil n%ét'af @ Bigduct 48
coul d t hereby Bé’elr'g%”%f of YELOg (hgo 3I ﬁno g% &% ﬁ g
10Exanpl e 1@sg ﬁu‘b NtdhasulurgB2 g, 1 moI) were suspended in 500 ml methanol Then duethyl
242- (4 Chl or o- Jéoro phe %)a R@l vg 'd(yt?oﬁni’ém E{fuyé)
4,5,6,7-tet raé'HS}%IF Rk Ak ‘g'y 3F§S%¥d?ﬁge t%rar oxy |ec acid amd '%e;r 50)
20 for 5 h. The resultlng crystals were filtered, washed with a mixture of iso- propanol

and methanol and dried. The mother liquor was reduced to 50 % volume in vacuo

and left over night. The resulting crystals were again filtered, washed with iso-

propanol and dried. In total 133 g of the desired product 17 (0.54 mol, 47%) were

isolated, characterized by NMR and further used in reactions in analogy to 12.

25
Instead of ureas also amides were synthesized:
Example 3:
Synthesis of 6-(1 H-Benzotriazo!e-S-carbony\)—2-[2-(4-chloro-2-ﬂuoro-phenyl)-
30 acetylamino]—4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid amide

35



Starting material 49 (37 ng, 0.3 mmol) was dissolved in 2 mM dry DMF. Then
20EDCI (94 ng, 0.5 nmol) and HOBt (48 ng, 0.3 nmmol) were added yielding a
yel | ow sovotzomviigrzto whi ch 100 ng of starting material POT(ER2@0Mm015) were
added. Now the m xture was heated to 100 C for 30 m nutes. The reaction

m xture was cooled to anbient tenperature, mxed with water and the
resulting precipitate was filtered affl dried. This crude product was
further purified by prep HPLC (Method 4) yielding the 25desired product 50
as light brown solid (53 ng, 0.1 pol, 37 9% . General notes: cAnal ogously,

p- chl or ophenyl i socyanat Was replljaced by the foll owm¥agH; s anates: 30
Anal ogously, (4-chloro-2-/flubro-pheeyl)-acetic agct 18), epl aced by
the foll owi ng acids:("A Qus H 122 3- enzayi oxyti c acid
was repl aced i NQ @ ; nal"oggtis! y,

Pyridin-3-yl-acetit acsd (49) way {Bépl aced by Phe fool | owi ng aci ds: 250 |
N. OH 30 Anal ogously, pyridine-4-@arbal dehyde (22) was replaced by the
foll owi ng al dehydes: WO 2010/ 112124PCT/ EP2010/ 001458 _ 79 Arral ogousl vy,

6- ani no- 34 benzol: -pone (30) was repl aced by theyt8ll gmQg am nes:
- phenyl g - et hy| 84 (4 nepl d by the
QAN over Vi BQ rtRer al shy synthesi zed
o]

10Anal ogousl y ~2- 4-§hI \
o}

fol | owi ng anifne Y W a
conpounds of e $nventi on® N o
o v
20 N\N
H

10

21

a. Synthesis of 3-Carbamoyl-2-[2-(4-chloro-2-fluoro-phenyl)-acetylamino}-4,7-
dihydro-5H-thieno[2,3-c]pyridine-6-carboxylic acid tert-butyl ester (19)

Starting material 3 (1 g, 2.9 mmol) was suspended in 11 ml DMF and starting
15 material 18 (593 mg, 3.1 mmol), dry HOBt (505 mg, 3.1 mmol) and EDCI (657 mg,
3.4 mmol) were added. The brown suspension was stirred over the weekend at
ambient temperature then the reaction was heated to 80 °C over night. The solvent
was reduced in the vacuum centrifuge and the crude product (a brown oil) was used

without further purification (3.2 g, 22% content 19, 53% yield).
20

b. Synthesis of 2-[2-(4-Chloro-2-fluoro-phenyl)-acetylamino]-4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-3-carboxylic acid amide (20)

Starting material 19 (3.2 g, 22% content, 1.5 mmol) was dissolved in 25 mi dried
25 DCM and trifluoro acetic acid (TFA, 8.0 mi, 104 mmol) was added. The reaction was
stirred at ambient temperature for 30 Min. The solvent was reduced in vacuo and
the crude product was purified at the Flashmaster (Method 1). The isolated product
was not sufficiently pure and was therefore purified again at the prep. HPLC
(Method 4). The pure fractions were combined and the solvent was reduced. The
30 desired product 20 was thereby isolated as a brown solid (236 mg, 42%).

c. Synthesis of 6-(1H-Benzotriazole-5-carbonyl)-2-[2-(4-chloro-2-fluoro-phenyl)-
acetylamino}-4,5,6,7-tetrahydro-thieno[2, 3-c]pyridine-3-carboxylic acid amide (21)

35



i ncl udi ng _physi co-chem cal paranmeters for all conpounds of the invention is
given in Tables 2 and 3. WD 2010/ 112124PCT/ EP2010/ 001457 80 Table 2
Conpound Wheniocabi2Manme ESI [ M1]+ HPLC Rt [min] HPLC Merhodr@onB4bet hod 1
6- (1H Benzotri azol e- 5-carbonyl) - 2- [ 3-(4-chl oro-phenyl)ureido]-4,5,6,7-
tetrahydro-thieno[ 2, 3-c] pyridine-3- carboxylic acid am de 496 2,93 A B

2 aci d ani de 243-(4- Chl or o- phenyl ) - f&i do] - 6- ( 2-

oxo0- 2, 3-di hydr o- benzooxazol e- 6- carbonyl)-4,5,6, 7-tetrahydro-

thi eno[ 2, 3- c] pyg kil Rencidt 26 PPNk C0.8 Hmdl) wad2uéper@Bd infe bfPtinPDMB)and
1H-1,2,3-benzotiazole-5-carboxyllic acid (63 mg, 0.4 mmof, 1.2 equiv.), dry HOBt
(52 mg, 0.4 mmol) and EDCI (74 mg, 0.4 mmol) were added. The brown suspension
was stirred at 80°C over night. Then another 0.5 equiv. 1H-1,2,3-benzotiazole-5-

5 carboxyllic acid were added and the reaction was stirred another 6h at 80°C. the
solvent was reduced under vacuo and the remaining crude product further purified
by prep. HPLC (Method 3). The pure fractions were combined and the solvent was
reduced. The remaining product was lyophilized yielding the desired products 21 as
a light-brown solid (20 mg, 0.04 mmol, 12 %).

10

Analogously, instead of making amides with 1H-1,2,3-benzotiazole-5-carboxylic

acid other substituents were introduced as well:
Example 4:

15 Synthesis of 2-[2-(4-Chloro-2-fluoro-phenyl)-acetylamino]-6-pyridin-4-yimethyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid amide (23)

Cl
(0] Cl
(o]
NH, NH,
N7
H
i | AN + O\‘ —» N7 ‘ | N H
20 S F Io X N s F
(e}
- O
20 22 23

Synthesis of 2-[2-(4-Chloro-2-fluoro-phenyl)-acetylamino}-6-pyridin-4-ylmethyl-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid amide (23)

25 Amine 20 (168 mg, 0.5 mmol) and aldehyde 22 (0.1 ml, 0.5 mmol) were
dissolved in 1,2-Dichloroethan (5 ml) and dry THF (5 ml). 51l glacial acetic acid
(0.9 mmol) were added and the suspension was stirred for 3 h at ambient
temperature. Now 305 mg NaB(OAc); (1.4 mmol) and another 51pl glacial acetic
acid (0.9 mmol) were added and the reaction was stirred at room temperature over

30 night. The resulting solid was filtered off. The mother liquid contained the product
and was thus concentrated yielding 400 mg crude product which was further purified
by prep. HPLC (Method 4). 26 mg of the desired product 23 were isolated as brown
amorphous solid (12 %).

35



3 6-(1H Benzotriazol e-5-carbonyl)-2- [3-(4-trifluoronethyl-Pherw)-ureido]-
4,5,6,7-tetrahydro-thieno[2,3- cipyridine-3-carboxylic acid am de 530. 2
2,99 (1, 08p2(1E12B (G 4 6-(1H Benzotri azo(e-5-car bony PLTaP2010/001457

[ 3- (4-isopropyl - phenyl)-ureido]4,5,6,7-tetrahydro-thieno[ 2, 3-

cl pyridi ne-3-carboxylic acid am de 504 3,03 A B 5 acid am de
6- (1H Benzot ri azol e- 5- car bony1) - 2- [83(4-chl or o- pheny1) -

propi onyl am no] -4, 5, 6, 7-tetrahydro- thieno[ 2, 3-c] pyridi ne-3-carboxylic 509
2,91 A 6 243-(4-Chl oro-phenyl)- propionyl am no] - 6-(2-o0xo-2, 3- ‘

di hydr o- benzooxazol e- 6- carbonyl)- 4,5,6, 7-tetrahydro-thieno[ 2, 3-

c] pyridi ne-§ié}%§3@gyl ic acid amde 525 3,03 AB 7

Synthesis of 2-[3-(4-Chloro-phenyl)-ureido]-1H-indole-3,6-dicarboxylic acid 3-amide
6-[(2-ox0-2,3-dihydro-benzooxazol-6-yl)-amide] (32)

5
?' 0 cla‘ o]
o o 2, o™ ? b
F 24 F 25 2~ o
10 i 0
NH
¢ o 0 p 2 .
NH, o N—nH, —
(&) N
28 NH; || R o< 30
OH 29 y
15 Q NH, 2 NH,
N o SR
0. NH, f N ’>7H
N . o NH H
0 NH 70 :@/
N o= 32
o= D/ 31 N b
Cl
Cl
20
E. g NH,
=LYYo T X 1
30
a. Synthesis of 4-Fluoro-3-nitro-benzoic acid methyl ester (25)
25 Starting material 24 (10 g, 54 mmol) was placed in 60 ml methanol and 0.5 ml
sulfuric acid was added dropwise. Now the reaction was stirred over night at 80 °C.
The reaction mixture was then distributed between water and ethyl acetate. The
combined organic phases were dried over MgSQ,, filtered and concentrated yielding
the desired product 25 quantitatively as amorphous solid (10.8 g, 54 mmol).
30
b. Synthesis of 4-(Carbamoyl-cyano-methyl)-3-nitro-benzoic acid methyl ester
(27)
Starting material 25 (10 g, 50 mmol) and cyanacetamide (26, 8.4 g, 100 mmol)
35

were dissolved in dry THF and NaH (60%ig, 4 g, 100 mmol) was added. The



acid am de 2[ 3-(4-1sopropyl-pherwl)-ureido]-

(2- oxo- 2, 3-di hydr o- benzooxazol e- 6- carbonyl)-4,5,6, 7-tetrahydro-

t hi eno[ 2, 8ocppyrnetisne- 3- carboxylic 3,17 A B 8 acid anPd@/EP2010/001457

243- (3, 5-Di chl or o- phenyl) - urei do] - 6- (2-o0xo-2, 3-di hydr o- benzooxazol e- 6-
carbonyl)-4,5,6, 7-tetrahydro- thieno[2, 3-c] pyridine-3-carboxylic 547 3,23 A
B 9 acid amde 6-(1H Benzotri azol e-5*carbonyl) - 2-

[ 2- (4-chl oro-2-fluoro-pherw)- acetylam nol-4,5,6,7-tetrahydro-

thi eno[ 2, 3- ehBydn \ﬁéé"@ﬂr?écp&fe?ﬂig‘hk hCardidnt2emPeratitelRow it was cooled to 0°C
242- (4- Chloro-2-fI uor o- phen

acet yl ani nodnd4 Nﬁ@%@wza@waﬁ ﬁ?ﬁ?%%‘ﬁz’%@ﬁ@'&?dl"émﬁe was BeRfeTjralpddn gacuo,
t et rahydro- lthB's%ncpEe%ad%e“r]r?éfélhf@d\ﬁ%r3406iﬁﬁ?d§fbfwl etiféfeniédiftinglPystal@efe B 11

6- (1H Benzotri azol e- 5- car bon

[ 2- (3-chl or@tembmyﬂ%&wpém %mtalsaww asBed wi) graderandagsirflitered and
cl pyrdi ne- gi&aTREkKBY 8% §6F fheaiBshed fidaue Hl(e/ oB 34 mmol) were isolated.

¢. Synthesis of 4-Fluoro-3-amino-benzoic acid methyl ester (28)

Starting material 27 (7 g, 26.6 mmol) was dissolved in 700 ml methanol. The
10 solution was hydrogenated in tow batches in the H-cube (Thales Nanotechnology).

Parameters:
flow rate: 3,0ml/min
mode  full H,
15 catalyst Raney Nickel THS 01122
T/°C R.T.
p/bars ambient pressure

The hydrogenated solutions were combined and reduced in vacuo. The product
20 isolated thereby (28, 5.5 g, 23.5 mmol, 89%) was used further without additional

purification.

d. Synthesis of 2-Amino-3-carbamoyl-1H-indole-6-carboxylic acid (29)

25 Starting material 28 (5.5 g, 23.5 mmol) was dissolved in 200 ml abs. THF and 2
N NaOH (45 ml, 90 mmotl) was added at room temperature. Upon stirring, the
solution got dark and a solid precipitate was formed. The suspension was reduced
to about 100 ml and extracted three times with 400ml ethyl acetate each. The
aqueous phase was reduced in vacuo and treated twice with ethyl acetate upon

30 which the desired product 29 was crystallized (1.1 g, 5.5 mmol, 21%).

e. Synthesis of 2-Amino-1H-indole-3,6-dicarboxylic acid 3-amide 6-[(2-oxo-2,3-
dihydro-benzooxazol-6-yl)-amide] (31)

35



WO 2010/ 112124PCT/ EP2010/ 001457 81 12 6-(1H Benzotri azol e-5-carbonyl) - 2-

[ 3- (3, 5-dichl oro-phenyl)-ureidol 4,5, 6, 7-tetrahydro-thieno[ 2, 3-

c] pyri di o20wanbmtylic acid am de 531 3,17 A B 13 PCT/EP2010/001457

242- ( 3- Chl or o- phenyl) - acet yl am nol - 6- ( 2- oxo- 2, 3- di hydr o- benzooxazol e- 6-carb
onyl)-4,5,6,7-tetrahydro- thieno[2, 3-c]pyridi ne-3-carboxylic acid am de 511
2,91 AB 14 212-(4-Ch|oro-phenyl)-ac@ﬂylan1in*

6- ( 2- oxo- 2, 3-di hydr o- benzooxazol e- 6-carbonyl)-4,5, 6, 7-tetrahydro-

t hi eno[ 2, 3-c¢ |
15 6- (1H o PYahity e aSsY ”"Sf _%h%%ﬁfﬂ?%ﬂgehzﬁ Al cgr%_% n?‘heG\)Gz B (O

urei do] - 4, EDE| (3ASgng.ahyanal) angd @@mzzm@]wmmlhwe@mesoym feackie d ami de
. 514 1 2, 8%a£ %m‘?&) ovbér(n@ht at ambient temperature. Now the reaction mixture was poured

into water and the resulting precipitate was filtered and dried. This intermediate was
5 identified to be the HOBT ester of the starting material 29 (645 mg, 1.9 mmol, 84%),
which could be used without further purification:

500 mg (1.5 mmol) of the intermediate and 300.3 mg (2 mmol) 6-Amino-3H-
benzooxazol-2-one (preparation see below) were dissolved in dry DMF (2 ml). Then
383 mg (2 mmol) EDCI were added and the reaction was stirred at 60 °C over night.
10 Now the solution was added to water and the resulting dark precipitate was filtered
and dried yielding 400 mg (0.85 mmol) of the desired product 31 in 43 % yield

(calculated from the used intermediate).

15 f. Synthesis of 2-[3-(4-Chloro-phenyl)-ureido}-1H-indole-3,6-dicarboxylic acid 3-
amide 6-[(2-ox0-2,3-dihydro-benzooxazol-6-yl)-amide] (32)

Starting materiat 31 (100 mg, 0.3 mmol) was dissolved in 1 ml dry pyridine. 4-

Chlorphenyl isocyanate (46 mg, 0.3 mmol) was then added and the mixture stirred
at ambient temperature. Then another 40 mg (0.29 mmol) 4-Chlorphenyl isocyanate

20 were added and the reaction was stirred at 50 °C. After a few hours the reaction
was reduced in vacuo and purified by prep. HPLC. After concentration of the pure

fractions 10 mg (0.02 mmol, 7%) of the desired product 32 were isolated.

25 g. Synthesis of 6-Amino-3H-benzooxazol-2-one (30)

5 g (26.9 mmol) 6-Nitrobenoxazol-2(3H)-on were dissolved in 100 ml THF and 1
g Pd-C-5% (containing 50.5% water) were added. The reaction was hydrogenated
with H2 over 16 h. The reaction mixture was then filtered over celite and reduced in
vacuo. Thereby the desired product 30 was isolated as a red-brown solid (2.6 g,
30 17.4 mmol, 65%).

Example 6:

Synthesis of 2-[3-(4-Chloro-phenyl)-ureido]-benzothiazole-6-carboxylic acid (2-oxo-
35 2,3-dihydro-benzooxazol-6-yl)-amide (36)



B (G 16 242-(4-Chloro-2-fluoro-phenyl)-

acetyl am no] - 6- pyri di n-3-yl net hyl 4,5, 6, 7-t et r ahydr o- t hi eno[ 2, 3-

cl pyri di no20anbmtylic acid am de 459 2,5 A B 17 PCT/EP2010/001457
242- (4- Chl oro- 2-f 1 uor o- phenyl)

acetyl am no] - 6- pyri di n- 2-yl nmet hyl 4,5, 6, 7-t et r ahydr o- t hi eno[ 2, 3-

c] pyri di ne-3-carboxylic acid am de 458 2,69 A B 18

243- (4- Chl or o- phenyl ) - urei do] - 6- pyr|d|n 2-yl methyl-4,5,6,7-

tetrahydro-thieno[ 2, 3 clpyridi ne- boxyllc acid amde,442 2,73 A B 19
243- (4-Chloro-p ureg do] - 6- ne 3 car bog I @ 5) 7-H
tetrahydro-t Nt‘z]-pw-t di% rb cati dyanides45 83 A B 20
213-(4-Chloro pheny ure| QO] o pyr | di §-4- thyl4, 5,6, 7-°
t et rahydro tﬁl eno[3, 3 ri d| ne- 3- car box acid am d85442 2, A B
Cl Cl
5

[ol]

‘ o] NH, NU
10 o#ﬁ]@ H ci
30

a. Synthesis of 2-[3-(4-Chioro-phenyt)-ureido]-benzothiazole-6-carboxylic acid
ethyl ester (34)

15 Starting material 33 (400 mg, 1.8 mmol) was dissolved in dry pyridine (1 ml). 4-

Chlorphenylisocyanat (307 mg, 2 mmol) was added and the reaction was stirred at
ambient temperature over night. The reaction mixture was then added to 1 N HCl
and the resulting precipitate was filtered, washed with water and dried. The desired

product 36 was thus isolated (710 mg, 1.58 mmol, 88 %).
20

b. Synthesis of 2-[3-(4-Chloro-phenyl)-ureido]-benzothiazole-6-carboxylic acid
(35)

505 mg (4.5 mmol) potassium-tert-butylat was placed in a bowt flask and 90 mi
25\ ater were added, yielding finely dispersed KOH. Starting material 34 (710 mg, 1.6
mmol) was added to this suspension and the mixture was stirred at ambient
temperature. After 3h the reaction was heated to 60 °C over night. Then 4.5ml 1 N
HC! were added to the suspension and the mixture was concentrated in vacuo
yielding a solid. Thereby the desired product 35 was isolated as a mixture with NaCl
30 (300 mg, 45 % content, 1.035 mmol, 65 % yield) which could be used without further

purification.

c. Synthesis of 2-[3-(4-Chloro-phenyl)-ureido]-benzothiazole-6-carboxylic acid
35 (2-ox0-2,3-dihydro-benzooxazol-6-yl)-amide (36)



21 242-(4-Chl oro-2-fluoro-phenyl)-

acetyl am no] - 6- pyri di n-4-yl net hyl 4,5, 6, 7-t et rahydro-t hi eno[ 2, 3-

c] pyri di no20oanbylic acid am de 459 2,51 A B 22 PCT/EP2010/001457
242- (4- Chl or 0o- 2-fl uor o- phenyl ) -

acetyl am no] -6-(2-pyridin-3-ylacetyl)-4,5,6,7-tetrahydro-thieno[2, 3-
c] pyri di ne-3-carboxylic acid am de 4 7 2,63 AB 23

242- (4- Chl or o- 2-f 1 uor o- phenyl ) -

acetyl am nol- GS(a%HQ;Yrﬁél‘éhé‘l'ﬁ (SBg)rQn 63415)9% @oﬁteﬁt [ix 4 ﬁH@f%r 8-Arhinersp-2, 3-

c] pyridine-3-carboxXylic acid
242- (4- Chl Opgn@op(pm-ﬁcpqﬂ,@ﬁyq{; mg, 0.4 mmol) were d|ssolved in 2 mi of dry DMF. Then

acetyl am no ygl dﬁée ‘é'rﬁm%BBéherl-th'?B’Hg' 8, érnﬁroo)‘\&&’éra@B&@rﬂTeV%acnon

t hieno[ 2, 3-¢C 3-car l'1c acid amde 5
2010/ 112124m$/smwg®abaroolgn5t¢rr@zrezgreawenmmeHzftﬁsfﬁhaﬁ guEed inta walss @y the

[ 3- (4%chl or g%slrﬂgﬁlpr? %]cu?if ot 91/9]; Tlﬁ’er'éd 6Tr7e lsélﬁferdad?&%i@até NRNRdrPstitredl iRNOD Ghine- 3-

carboxyllc ester
warm methanol and the non soluble crystals filtered and washed with methanol.

Thereby the desired product 36 (130 mg, 0.271 mmol, 70%) could be isolated.

10 Example 7:

Synthesis of 2-[2-(4-Chloro-2-fluoro-phenyl)-acetylamino}-benzothiazole-6-
carboxylic acid (2-0x0-2,3-dihydro-benzooxazol-6-yl)-amide (38)

N N\>_"'
N
OYCE N O s "
s HO
15 F OH (o)
oH 4, d 37
18 cl

o]

N\>_H
N
20 © s F
b. 0 NH 0
o~ AT
(o] NH, N
0= D/ H cl
N
30

25 a. Synthesis of 2-[2-(4-Chloro-2-fluoro-phenyl)-acetylamino}-benzothiazole-6-
carboxylic acid (37)

Starting material 18 (100 mg, 0.5 mmol) was dissolved in 2 ml DMF. Now EDCI
(125 mg, 0.7 mmol) and HOBt (99 mg, 0.7 mmol) were added. After stirring 3 hat
room temperature, starting material 33 (103 mg, 0.5 mmol) was added and the
30 reaction was stirred 48 h at room temperature. The solution was poured into 1 N HCI
and the resulting precipitate was filtered and dried yielding the desired product 37
(60 mg, 0.2 mmol, 70 % content, 31 % yield).

35



B 26 213-(4-Chl oro-phenyl)-ureido]-6-(2- oxo-2,3-di hydro-benzooxazol e- 6-
carbonyl)-4,5,6, 7-tetrahydro- thieno[2, 3-c]pyridine-3-carboxylic acid
met hyl esweno0B262@243,35 A B 27 1-[ 6-(1H Benzotri azol e- 5PCREHPOIIPIOY 1457
3-(pyrrolidine-1-carbonyl)-4,5,6,7- tetrahydro-thieno[2, 3-c]pyridin-2-yl]-
3-(4-chl oro-phenyl)-urea 550 2,92 A B 28
243- (4- Chl or o- phenyl ) - ur ei do] - 1Hi ndof%4- 3, 6-di carboxylic acid 3-am de
6- [ (2- oxo- 2, 3-di hydr o- benzooxazol 6-yl1) -am de] 505 3,28 A C 29
2-[2-(4-Chl orgs ; heny! ' - i boxylic
2ot d (2 oxo- 2. AP VS S B2 EX ChiorpERh PR ARl R B Bisp ot oy
213- (4- Tri fearbeohieatiq2-preRBtdibydipdicnaraxseeloyiaryds @8§- car boxyl i ¢ aci d
(2- oxo-2, 3-di hg/drobenzooxazol -6-yl)-am de 480 3,23 A C 31

tarting material 37 (60 mg, 0.2 mmol, 70 % content) and 6-Amino-3H-

benzooxazol-2-one (30, 25 mg, 0.2 mmol) were dissolved in 2 ml DMF. Then EDCI

5 (38 mg, 0.2 mmol) and HOBt (31 mg, 0.2 mmol) were added. The reaction was
stirred over night at ambient temperature, concentrated in vacuo and purified by
prep HPLC (Method 1). By concentration of the pure fractions the desired product
38 (23mg, 0.04 mmol, 24 %) could be isolated.

10

Example 8:

Synthesis of 6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
c)pyridine-3-carboxylic acid [2-(4-chloro-phenyl)-ethyl]-amide (43)

H
0w .0 0. __N
15 [} \/\CL
SN
7 NH 7" NH cl

{
0
O?}j = " N
/ \N - N N —_— Q N — 0
7" o ogoH O N,
H
39 N

) ) A
Nep —N N—N N
20 H N H & H
40 41

a. Synthesis of 6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-tetrahydro-2H-pyrazolof3,4-
c]pyridine-3-carboxylic acid ethyl ester (40)

25 Starting material 39 (1.7 g, 6.4 mmol), 4-methyl morpholine (700 pL, 6.4 mmol)
and 1H-1,2,3-benzotiazole-5-carboxyllic acid (1 g, 6.4 mmol) were dissolved in 15
ml DMF. Then EDCI (1.2 g, 6.4 mmol) and HOBt (0.9 g, 6.4 mmol) were added. The
reaction was stirred over night at ambient temperature. Then water was added to
the reaction mixture and stirring was continued. As no precipitate was formed, ethy!

30 acetate was added and the phases were separated. The aqueous phase was
washed twice with ethyl acetate. The combined organic phases were dried over

Na,SQ,, filtered and concentrated in vacuo.

The desired product 40 was isolated quantitatively (2.6 g, 6.4 mmol) and further

used without purification.
35



243- (4- Chl or o- pheny1) - ur ei dol benzot hi azol e- 6-carboxylic acid (2-

oxo0- 2, 3-di hydr o- benzooxazol -6-y1)- am de 480 3,13 A C 32

243- (4- Trwolzavioee hyl - phenyl) - ur ei do] - benzot hi azol e- 6Pcarroxplopsaci d
(1H benzotriazol -5-yl)-am de 498 3,2 A C 33

6- (1H Benzotri azol e-5-carbonyl)- 4,5 ﬁ 7-tetrahydro- 2H pyrazol of 3, 4-

c] pyri di ne-3-carboxylic acid 3,5- di Z | or o- benzyl am de 470 not available F
E 34 6-(1H Benzotriazol e-5-carbonyl)- 4,5,6,7-tetrahydro-2H pyrazol o[ 3, 4-
c] pyridi ne-3-carboxylic acid 4-chloro- benzyl am de 436,2 not available F E
35 6-(1H Benzotri azol e-5-carbonyl)- 4,5,6, 7-tetrahydro-2H pyrazol of 3, 4-

E] pyri di ne- 3- qardmmdsisCor@ci1fi-Bentofiaz6 RLNESAHBRENY b6, AR droagride 464, 2 3, 65
pyrazolo[3,4-c]pyridine-3-carboxylic acid (41)

Starting material 40 (2.6 g, 6.4 mmol) was mixed with 2 N NaOH (15 ml) and
ethanol (15 ml) and stirred at ambient temperature. Additional 15ml 2 N NaOH were
added. After the reaction was completed, the mixture was reduced to dryness, the
solid was dissolved in water, adjusted to pH 2 with 2N HCI and the resulting
precipitate was filtered and dried. Thus the desired product 41 (1.4 g, 4.4 mmol, 57

10 %) could be isolated as solid.

c. Synthesis of 6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-tetrahydro-2H-
pyrazolo[3,4-c]pyridine-3-carboxylic acid [2-(4-chloro-phenyi)-ethyl}-amide (43)

Starting material 41 (171.3 mg, 0.5 mmol), 4-Methylmorpholin (60,3 pL, 0.5
mmol) and starting material 42 (85 mg, 0.5 mmol) were dissolved in 5 ml DMF. Then
EDCI (105 mg, 0.5 mmol) and HOBt (74 mg, 0.5 mmol) were added. The reaction

was stirred over night at ambient temperature.

15

The reaction mixture was poured into water and the resulting precipitate was
20 filtered off. It was stirred in methyl tert-butyl ether and again filtered. Further
purification was done by chromatography with a “Companion” (Method 1).

The pure fractions were concentrated, stirred in methyl tert-butyl ether and
filtered. The desired product 43 could thereby be isolated (45.6 mg,0.1 mmol, 18%).

25
Example 9:
Synthesis of [2-(1H-Benzotriazole-5-carbonyl)-1,2,3,4-tetrahydro-isoquinolin-6-yl]-
carbamic acid 3,5-dichloro-benzyl ester (48)

30
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a. Synthesis of 6-(3,5-Dichioro-benzyloxycarbonylamino)-3,4-dihydro-1 H-
isoquinoline-2-carboxylic acid tert-butyl ester (46)

Starting material 45 (250 mg, 1.4 mmol) and 1,1’-carbonyl diimidazol (275 mg,
1.7 mmol) were dissolved in 2 ml DCM and stirred at room temperature for 3 h.
15 Then starting material 44 (350 mg, 1.4 mmol) was added and the resulting mixture
was stirred over night at room temperature. The reaction mixture was diluted with
ethyl acetate, the organic phase was washed with water 3 times, dried over Na,SO,,
filtered and concentrated in vacuo. The remaining solid was purified over the prep.
HPLC (Method 1), pure fractions were combined and concentrated in vacuo yielding

20 the desired product 46 as brown solid (170 mg, 0.377 mmol, 27%).

b. Synthesis of (1 ,2,3,4-Tetrahydro-isoquinolin-6-yt)-carbamic acid 3,5-dichloro-
benzyl ester (47)

25 Starting material 46 (170 mg, 0.4 mmol) was dissolved in 5 ml propanol. Then 1

ml HCl in 2-propanol (5-6 N) was added and the mixture was stirred over night at
ambient temperature. The reaction mixture was then diluted with diethyl! ether,
concentrated in vacuo and stirred with diethyl ether, repeatedly decanting. Finally
the solid residue was filtered off and dried in vacuo at 45 °C. Thus the desired

30 product 47 was isolated as brownish crystals (46 mg, 0.1 mmol, 35 %).

c. Synthesis of\[2-(1H—Benzotriazole-5—carbonyl)—1 ,2,3,4-tetrahydro-isoquinolin-
6-yl]-carbamic acid 3,5-dichloro-benzy! ester (48)
35



F E 41 6-(1H Benzotriazol e-5-carbonyl)- 4,5,6, 7-tetrahydro- 2H pyrazol o[ 3, 4-
c] pyri di ne-3-carboxylic acid 2- nethoxy-benzylam de 432,2 2,99 F E 42
6- (1H Berwotnicameize- 5- car bonyl) - 4,5, 6, 7-t et rahydr o- 2H pgTa20d10[081447
c] pyridine-3-carboxylic acid [2-(3- chloro-phenyl)-ethyl]-am de 450,2 3,39
F E 43 6-(1H Benzotriazol e- 5- car bony % 4,5, 6, 7-tetrahydr o- 2H pyrazol o[ 3, 4-
c] pyri di ne-3-carboxylic acid [2-(4- tro-phenyl)-ethyg-amde 461,1 3,12 F
E 44 6-(1H Benzotriazo(e-5-carbonyl)- 4,5,6, 7-tetrahydro-2H pyrazol of 3, 4-
c] pyri di ne- 3- cReARY YhatErid W7q46 fid, 4-1 MNP 1BhERN 3 bengstiydle-58ar86exyiRecld 3, 52 F
E 45 6- (1H Benzotriazol e-5-car bon%- 4.5, 6, 7-tet rahgdro- 2H pyrazal og3, 4-
c] pyri di ne-@2¢89.6b%IMe) ard drmtay innrabolitd f dky Q-BLERPOY werqidissiyedinZ mh £
DMF. Then EDCI (38 mg, 0.2 mmol) and HOBt (26 mg, 0.2 mmol) were added and
the mixture was stirred over night at ambient temperature. The reaction mixture was
5 mixed with water and the resuiting precipitate was filtered and dried in vacuo at 45
°C. The desired product 48 could thereby be isolated as light brown solid (34 mg,

0.07 mmol, 52 %).

10 Example 10:

Synthesis of 2-[2-(4-Chloro-2-fluoro-phenyl)-acetylamino]-6-(2-pyridin-3-yl-acetyl)-
4.5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid amide (50)

cl
cl 0
° N i NH,
OH 4

15 . + - | )R
HN s F | = N N s F

o) =N | P o 9

20 49

50

Starting material 49 (37 mg, 0.3 mmol) was dissolved in 2 ml dry DMF. Then
EDCI (94 mg, 0.5 mmol) and HOBt (48 mg, 0.3 mmol) were added yielding a yellow
solution into which 100 mg of starting material 20 (0.3 mmol) were added. Now the

20

mixture was heated to 100 °C for 30 minutes. The reaction mixture was cooled to
ambient temperature, mixed with water and the resulting precipitate was filtered and
dried. This crude product was further purified by prep HPLC (Method 4) yielding the

25 gesired product 50 as light brown solid (53 mg, 0.1 mmol, 37 %).

General notes:

Analogously, p-chlorophenyl isocyanate was replaced by the following isocyanates:
30 :

35



46 6- (1H Benzotri azol e-5-carbonyl)- 4,5,6, 7-tetrahydro-2H pyrazol o[ 3, 4-

cl pyri di ne-3-carboxylic acid 4-chloro2-fluoro-benzylam de 454,1 3,39 F E 47
6- ( 1H Berwotnicaiaoli2e- 5- car bonyl ) - 4,5, 6, 7-t et r ahydr o- 2H pg¢TaPed10/081447

cl pyridi ne-3-carboxylic acid [2-(4- fluoro-phenyl)-ethyl]-amde 434,2 3,23

F E 48 [2-(1H Benzotri azol e-5-car bon)éé

1,2,3,4-tetrahydro-isoqui nolin-6-yljcdrbam c acid 3,5-dichloro-benzyl ester
496 4,61 F E Table 3 Conpound Chemical Nanme ESI [m|], HPLC Rt [m n]

Met hod F HPLCoRt [ non] Metdhod E 49 6- ( 1¢+ Benzotri azol e- ® car bonyl ) o

4,5,6, 7-t et ratlydr o- H-pyral 0I0[3 | c]pHrrldln-S carbox ic aC|d4
trifluoronethyl sul fgnyl - zylam

LECTEVNY

Analogously, (4-chloro-2-fluoro-phenyl)-acetic acid (18) was replaced by the
following acids:

o) 0 0 0 o) 0
/@/r‘LOHF :OH OH OH OH OH
F
F
Cl Cl Cl
F
of F
F~OF

Analogously, 1H-1,2,3-benzotiazole-5-carboxylic acid was replaced by the following

10

15

acids:
0
20 7 0

© OH N7 N7 °© ° AN OH
0= NZ o W L |

N ™ AN OH Nx N

H
Analogously, Pyridin-3-yl-acetic acid (49) was replaced by the following acids:

0
= | © /N I OH

Nao OH ™
Analogously, pyridine-4-carbaldehyde (22) was replaced by the following aldehydes:

0 0
N
N= H = | H
™ A

25

30
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502 3,82 2,10 WD 2010/ 112124PCT/ EP2010/ 001457 84 50

3-(1H Benzotri azol - 5-yl carbanoyl)- 1,4,5, 7-tetrahydro-pyrazol o[ 3, 4-

c] pyri di neoewmanbxyl i c acid 4- trifluoronethyl-benzyl esrap2ei8604508 2, 28

51 6-(1 H Benzotriazol e-5-carbonyl)- 4,5, 6, 7-tetrahydro-2H pyrazol o[ 3, 4-

c] pyridi ne-3-carboxylic acid 3-brono4-fluoro-benzyl am de 498, 500 3,47 1,91

52 3-(1H—Benzotriazol-5-y|carbanny1)292,4,5,7-tetrahydro-pyrazo|0[3,4-

c] pyridi ne-6-carboxylic acid 3,5- dichloro-benzyl ester 487 4,07 2,22 53

3- (1H Benzotri azol - 5-yl carbanmoyl)- 2,4,5, 7-tetrahydro-pyrazol of 3, 4-

c] pyridi ne-6-carboxylic acid 3,5-bistrifluoronethyl-benzyl ester 554 4,23

2,36 54 3-( 1Hﬁ%{)@hétya6 %hfn% YHIRNDESRYS)2-0Re (36D, Wast@f)léaé‘d’dy theffgllawng of 3, 4-
I'c

c]pyrldlne 6- car acid 3-chloro4-trifluoronethyl-benzyl ester 521
4,29 2,24 53mines:

5 //N NH2 S NH
N\ O:<
N N
H H

10 Analogously, 2-(4-Chloro-phenyl)-ethylamine (42) was replaced by the following

amines:

O

15

*0

/

25

Ol O
3 S O
I SOV S UG
o O O,
o7 . T

30 An overview about further analogously synthesized compounds of the invention
including physico-chemical parameters for all compounds of the invention is given in

Tables 2 and 3.
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3- (1H Benzotri azol -5-yl carbanmoyl)- 2,4,5,7-tetrahydro-pyrazol o[ 3, 4-

c] pyridi ne-6-carboxylic acid 3- trifIuoronethyl-bgnzylpgster 4%614,03 2,21
56 3- (1lHwemamymprzol - 5-yl carbanoyl)- 2, 4,5, 7-t et rahydr @Cpurazoloof437 4- ’

c] pyridi ne-6-carboxylic acid 4- trifluoronethylsul fanyl-benzyl ester 518
4,35 2,27 67 3-(1H Benzotriazol -5-yl garbanoyl) -
2,4,5,7-tetrahydro-pyrazol o[ 3,4- c]pytidine-6-carboxylic acid 4-
trifluoronmethoxy-benzyl ester 502 4,16 2,28 58

3- (1H Benzofgy@zol - 5-yl carbanmoyl)- 2,4, 5, 7-tetrahydro-pyr -
C] pyri di ne- 6-carboxvlic acid 3-chlor n/l trifluor nwz hn\/pyhazgl.P[ 3 fCI 37

II\J7\

4,37 2,29 59 (1H—B§%zotrlgéﬁl-5§¥é% 343- ( 4- rEQMoxyHBhGn’”LgﬁggeLCdWﬁe

car bonyl ] - >Cgm5)oyln &t rah 13, 4- A
3,39 1,83 60—6—{(Hte 4 0 q][M#11'd] Rt Bl | Methodn¥ethors

D% | | -
4,5,6,7- tetrahydro 2 QEYBTE? ﬁ%%ﬁ é% f ne-3-c¢ rbo iic acid| 4-
ggl fl gorom,t hoxly - ber RS Sliefst 3?01 V\d9§01 | 1 124PC‘I°7 EPp016/ 00/ 457
carboxylic acid amide
2-[3-(4-Chloro-phenyl)-ureido]-6-(2-
ox0-2,3-dihydro-benzooxazole-6-
2 carbony!)-4,5,6,7-tetrahydro- 512.1
thieno[2,3-c]pyridine-3-carboxylic
acid amide
6-(1H-Benzotriazole-5-carbonyl)-2-
10 3 [3-(4-trifluoromethyl-phenyl)-ureido]-
4,5,6,7-tetrahydro-thienof2,3-
c]pyridine-3-carboxylic acid amide
6-(1H-Benzotriazole-5-carbonyl)-2-
[3-(4-isopropyl-phenyl)-ureido]-
4,5,6,7-tetrahydro-thieno[2,3-
c]pyridine-3-carboxylic acid amide
6-(1H-Benzotriazole-5-carbonyl)-2-
15 [3-(4-chloro-phenyl)- ‘
5 propionylamino}-4,5,6,7-tetrahydro- 509 29 A B
thieno[2,3-c]pyridine-3-carboxylic
acid amide
2-[3-(4-Chloro-phenyl)-
propionylamino]-6-(2-oxo-2,3-
6 dihydro-benzooxazole-6-carbonyl)- 525 3,03 A B
4,5,6,7-tetrahydro-thienof2,3-
20 clgyridine—S-carboxylic acid amide
2-[3-(4-Isopropyl-phenyl)-ureido]-6-
(2-ox0-2,3-dihydro-benzooxazole-6-
7 carbonyl)-4,5,6,7-tetrahydro- 3,17 A B
thieno[2,3-c]pyridine-3-carboxylic
acid amide
2-[3-(3,5-Dichloro-phenyl)-ureido]-6-
(2-ox0-2,3-dihydro-benzooxazole-6-
8 carbonyl)-4,5,6,7-tetrahydro- 547 3,23 A B
thieno[2,3-c]pyridine-3-carboxylic
acid amide
6-(1H-Benzotriazole-5-carbonyl)-2-
[2-(4-chloro-2-fluoro-phenyl)-
9 acetylamino}-4,5,6,7-tetrahydro- 513 2,89 A B
thieno[2, 3-c)pyridine-3-carboxylic
acid amide
2-[2-(4-Chloro-2-fluoro-phenyl)-
30 acetylamino]-6-(2-oxo-2,3-dihydro-
10 benzooxazole-6-carbonyi)-4,5,6,7- 529 2,95 A B
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide
6-(1H-Benzotriazole-5-carbonyl)-2-
[2-(3-chloro-phenyl)-acetylamino]-
4,5,6,7-tetrahydro-thienof2,3-
clpyridine-3-carboxylic acid amide

\‘ 1
'.“

2,95 A B
(1,08) (G) (©)

2,99 D B

5302 | (108) | (©) ©)

504 3,03 A B

25

1 495 2,81 A B

35



61 6-(1H Benzotri azol e-5-carbonyl)- 4,5,6, 7-tetrahydro-2H pyrazol of 3, 4-

c] pyridi ne-3-carboxylic acid 4- trifluoronethyl-benzylam de 470 3,52 2,01
62 6-(1HWeramXreeaol e- 5- carbonyl)- 4,5, 6, 7-t et rahydr o- PEHmpe@andap3, 4-

c] pyri di ne-3-carboxylic acid (6-
met hoxy- 1, 2, 3, 4-t et r ahydr onaoht hal en- 2-v11-am de 473 3,41 1,84 63
3-([6-(1H Benzotri azol e- 5-car bonyl) %15,6,7-tetrahydro-2FprrazoI0[3,4-
c] pyri di ne-3-carbonyli-am no)-3-(4- tert-butyl-phenyl)-propionic acid

met hyl est{
conpounds

NVR (500 M
7.99 (d, J

_|21

PT 5314, 08 (1 Béhzothdzole-5-tAtbd
bf the i nygnGisthrEptdngiplaer: Co
BREO- ¢85, 66-ERaryliroThid®A 5 (s,
= 8.4, 1

Jpyridine(B-dathoxyicacig athidel H)

oL Ol

I"owWi ng
npound
:LH)S,%'#S.

7. 47

TH NVR

33,
753(¢

(s, 1

data 1

C2 Fl:k?Cl
, {H), 8.P3

cted
51H

1H),

DT sel e
PN7Q2 1
S,
(s. 2H

4.79 (s, 2
37, C22F11
1H), 43.22
(d, J°= 8
2.84(t, J 1
111 NMR (5
7.58 (s, 1}
(m 2H), 4
19, C21Fl 1¢

4. 40

02 -

M. {449($¢. )45
3. 50th€: [2: ’-‘%pyri'
BCl N503S {8844 £dide0- 67 X

| 2-[2-@H)hlord-pliéhwB-a6ByléminolR |
DC12N702 | 6-(2-0x0-2,3-¢ihydunRe(Z80GR B

nygh 5§ 7-16"P'.1!9*2°-q

m
2,3 clpyrdi -Cangox
oL g e <2y

yig go

2H), 2.91

2. 95-2.60

d6) 6
602917,
. 3.60

C24H1.0

: Conﬁohnd
16. 08 (|s,
BH) B 7.[22

(m 3H),

h5e92 2

T L J

8.05 -

g] 2H) ,
- B4. 40
Cdfpound

C26H25N505
9.95 (8, 1|
7.17 (m 3}
(m 2H), 3,

06 _-

b ol1H NVK]

D dsgl

621 B 8AZE ria k8@ arBodyD 0]
8- (4 Xhibro-ZidPo-gtbnylJ ureidd)-
4,55, T-etrahysro-tdiedqg[2,3- 00 (

2. 69clpyridir®tycartioxjls atid amide=

v
Y

br

(s, 1H),
7.9p 11-1),
28), [3.54

16

2-{2~(4-Chloro-2-fluoro-phenyt)-
acetylamino}-6-pyridin-3-ylmethyl-
4,5,6,7-tetrahydro-thieno[2,3-
c)pyridine-3-carboxylic acid amide

>

15

17

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylaming}-6-pyridin-2-ylmethyl-
4,5,6,7-tetrahydro-thieno[2,3-
c]pyridine-3-carboxylic acid amide

459

2,69

18

2-[3-(4-Chloro-phenyl)-ureido]-6-
pyridin-2-yimethyl-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

442

2,73

20

25

19

2-[3-(4-Chloro-phenyl)-ureido]-6-
{pyridine-3-carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

456

2,83

20

2-[3-(4-Chloro-phenyl)-ureido]-6-
pyridin-4-yimethyl-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

442

2,57

21

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino}-6-pyridin-4-ylmethyi-
4,5,6,7-tetrahydro-thienof2,3-
clpyridine-3-carboxylic acid amide

459

2,51

22

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino)-6-(2-pyridin-3-yl-
acetyl)-4,5,6,7-tetrahydro-thieno[2, 3-
c]pyridine-3-carboxylic acid amide

487

2,63

30

23

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino}-6-(2-pyridin-4-yl-
acetyl)-4,5,6,7-tetrahydro-thieno[2,3-
clpyridine-3-carboxylic acid amide

487

2,6

24

35

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino]-6-(3-pyridin-2-yl-
propionyl)-4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-3-carboxylic
acid amide

501

2,57




10 Conpound 29, C23H14CI FN404S hil NVR (400 MHz, DMSO) 6 [ppn] = 12.83
(s, 1H), 11.54 (s, 1H, 10.33 (s, 1H, 8.59(d, J- 1.7, 1H, 8.03 (dd, J=
8.5, 1.7,woipro/d286 (t, J= 8.5, 1H), 7.83 (d, J = 1.7, PHI/EPZ01BA0OHST. 41 (m
3H), 7.30 (dd, J =8.2, 1.9, 1H), 7.08 (d, J = 8.4, 11-1), 153.97 (s, 2H).
Compound 31, C22H14CI N504S NIVR (400 M-lz DMSO) 6 [ppn] =
11.58 (s, 11-1), 10.33 (s, 1H), 9. 368(23 208. 53 (s 1H), 8.03 - 7.94
(m 1H), 7.84 (d, J =1.9, 1H, 7.80 - 7. 66 (m 2H), 7.59 (m 2H), 7.51
(dd, J = 8.5, 1.9, WidianBehtoirazbledoatonylzal) |, 7. 09T(d, I F 8.4, 1H-
2- Ami no- 4, §, 6, 7-t et righydéiiord - Bheynlurkiddi-e by i di n893- carlzaoxyl I c, acild r’gat hyl
ester hydrdchl & de |(diBhydrEHERKLDRHridGE-3- MR (4D0 MHz,B DMBO)
6 [ppm = 7.35 (s, 2dpcboRylib8cid snettiFtfster3. 77 s 2j), 3. 68 ( , 3H),| 3.04 (t,
J =5.9, 2H), 2.73 -|2A3§6ChHovo-Riephy!)-Ceidpleifed |5 1H NVR (%00 MHz
DMS0) 6 = 15.53 (s, -2,31dyaro-tfenzookpgole- Q:O 26 (s, 1H), 8.47 (s, 111), 7]89
(s, 1 7.183- 2668 ([parbapy)-4.5.6@9elghydrg—g #%?-95. 253.8% [2H)A 4|72-B1. 58
(m 2H), 3.]72 (s, 2I—D‘h‘e"23[ %C §”d"*21%5afb°xvll9 2010/ 112124PCT/ BP2010/ §01457 87
Compound Sﬁ 15, ‘5 | 584 —{s;—Hh—A43—10(§—3H)
8.69 (s, 1H), 8.07- [A1E0 @m? (ohilyd %V) 1H), 7.49 (d, J=8.5, 1M,
7.40-7.24 (m 244[) 3‘;‘}%2 oté&')o{z L osBiSy2H) . 5% 8] (8921H), B.53 (B 1,
2.79 (s, 2H). loro-phenyl)-urea 1F1 NWR (500 WMHz,| DMSO,
d- TFA exchangea pﬂjg[g{&gﬁwé%wy[u,gdoj .48 (d, J¥I76, IR), 7.82 (d,
J=9.0, 1H),| 7.68 (dd,indbieR3, Edicarbbxylidddid 3-dmide-|7. 27 (M 3H), |5.06 (9§, ]COZH,
4. 65- 4053 (|m . 3 E-.2, 2tihydr@b&Robiazold =5. 3°° 21) . SEdngourfd 53
1H NVR (500 _VHz, DNVEGpyIEemdd)5.54 (s, 1H), 1322 (s 1H), 10.24 (8, 1H),
8.46 15(s, |1H), 8. 13_28[2@:‘700“{3%2}%?60%?2-};-((1 J=7.9, {1H), &75 (s, {1H), 5/32
(s, 2H), 4.|72- 7 (|recetgipninoBbengothigzole 2.84 , 12 nmpoaind |54 201F1
NVR (500 Mz, 3\?’%0) @am01>5'°59d(?soxoca$-d'm¥qﬁr 18. é‘ézﬁ(c,kairﬁ, 10.Ajz4 s, CQlH)(
8.46 (s, 1H),—7.-89 (|Penzooxazel-6-ylimmide 79 770l (m 28 7 58 (d J48 2 1H),
5.24 (s, 2H), 4. 75 4 K@{f-Aiusrgmeiylons x)gm m 2H) | 2.86 (s, 2H).
25Conggund [55 30 “f?(',(lﬁ T @o%ﬂﬁz DVBOWS® + 15250 |(s,ALH)|, 13.20
(s, 1H), 10.22 (s 1 nz 1-6-51)-arm L, 7.88 (d J:7 9, 1H),| 7.78-7.66 (m
4H), 7.63 ([ :1—/ ./2,_[3:(4113;“0 —shenfiRureidbll . 2- H, 309 (5, [2A), 2] 83
(t, J=5.4, 2H)._ 30 Caogpgim -carboxylic acidkbl NVR g50( M\%Z DVBQ 6= ]C5-54
(s, 1H), 13 22 3(1 Lro-2 BOdiRfErd-Benzdddhzol 8-87 (s BUHY, #7189 [(s,” 1H),
7.80-7.73 (Im 2H), /add d, J=8.7, 11-1), 7. 52 (dd J=8.5,11.9 1H ., 5.18
(s, 2H), 4.[70-4-58 ([#-RBa2Hyrifl@ron@etfysphedi)-, 2.185 (s, [2H). §8 Conpound 60
32 ureido]-benzothiazole-6-carboxylic 498 3,2 A C
20 acid (1H-benzotriazo!-5-yl)-amide
6-(1H-Benzotriazole-5-carbonyl})-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4- not
33 c]pyridine-3-c);rboxylicpgcid 3,5[- 470 available F E
dichloro-benzylamide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo{3,4- not
34 c]pyridine-3-c);rboxyiicpgcid 4-c[h|oro- 4362 available F E
25 benzylamide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
35 c]pyridine-3-c);rboxylicpgcid [2-([4- 464,2 3,65 F E
chloro-phenyl)-propyl}-amide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
36 c]pyridine~3-c}z;rboxy|icpgcid 2-ﬂ[uoro- 488,2 3.6 F E
30 5-trifluoromethyl-benzylamide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
37 c]pyridine~3-c);rboxylicpaycid [2-([3,4~ 484 4.5 F E
dichloro-phenvyl)-ethyll-amide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
38 c]pyridine-3-cérboxylicpaycid 2,5[- 470 3,52 F E
35 dichioro-benzylamide




1H NMR (500 MHz, DMBO) 6 = 15.75 (s, 1H), 13.09 (s, 1H), 8.65 (s, 1H), 8.07
- 7.92 (m 2H), 7.49 (d, J=8.5, 1H), 7.42 (d, J=8.4, 2H), 7.30 (d, J=8.2,
2H), 4.88%0.2608/1(1m242H), 4.42 (d, J=5.2, 2H), 3.99--3.45PCWEP2Hp/00R580 (s,
2H) . The follow ng anal ytical methods were use for determ ning above

I 1 lustrated physico-chem cal paranet
Mass Spectronetry (M-H)* Anal yti cal
1 100 _2 Speed (nmchine:

g{i] 10ESI: El ectrospray lonization
r omat ogr aphy net hods A HPLC- Met hod:
LaChrom) 15 Col um: Chrom)llth Per f ormance RP18e

100- 3mm Fl ow.  2Znil/ m 6-(1HB8fotriazold-B@arbaRfivent] A er + 0 01% II—D\ 2050l vent
B: Acetonitril g 0| 85%7HeraMdroed-epgadolofIN-) : 55}9 nm (4?32t e¢to t 7455)
0-0, 2100% A % ?(:]Byrtdmeél:i)%xylﬁ,aEid-[Zm-4 10 0'% - 0 100 VA Z5B
LC- M5- Met hpd: DO| ar | thidrpmbenyiethyAgivident 1100 Serie$) Col u Chr bnol j t
Speed Rod RP18e- 50- 46-61H-Benotriazalerbcaibanydol vént A water +{0, 1% TEA
30Sol vent B: Acet oni ﬂ|5|6L7e‘etFa'D’d@/%HFm34RL°[3 ?2( nm Gradi ent: |0-2.6m n: 4% to
1009 2. 6{3. 3P n: 1( %'d"g SIE'H 'rVS‘CIOé p8P%&f. M Gfichiine:F Agl 1 eft 1100
Series) Colum: Ch”\g%w dF?éH“ Be- 0-4.6 Flow 2]4ml/mh Sol vent
A: V\ﬁt er + 0 nn:n/ Hr‘f ] e TaW. A VAN N LAY -
« Uy, OUJ U Vt 1 ér l)l LTI I T U US7U0 TICUOAOT VIO LLU‘TII
G adi ent: R 2.8m n: 5@‘?@" :10098{ D HPLC{ Met hod}{ 1 100_2
(machi ne: LaCh#dnm (at“m;},e_ . orndAdd RP2A® 100- Fnm FI of
2/ mn (Punmp: L- 710@ktheR) y@ﬁia,ﬁ,dewater + 0 01% HCOC]—I Sol yent B:
Acetonitrile + 0. 0T BIFRRER lriazald B-camohyPet edi or - 7455) -0,2 Ip0O% A, 0, 2
- 3,7 to 100% ?2 3, 145,647-%trdAle- Bi-pytrainlof3,6, ( Zhgg)%/o 23039E HPLg IVB-IVEEhOd
(pol at§ Sol vent™A: Welpgidine-DedBoxp)c AdBPDES- '
chloro-phenyl)-ethyl]-amide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
43 c]pyridine-3-carboxylic acid [2-(4- 4611 312 F E
nitro-phenyl)-ethyl]-amide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo{3,4-
15 44 c]pyridine~3-c§rboxylicpgcid [2-([4- 496.1 3,62 F E
bromo-phenyl)-ethyl]-amide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
45 c}pyridine-3-carboxylic acid 5-chloro- 466.1 34 F E
2-methoxy-benzylamide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
20 46 c]pyridine-3-c;rboxylic acid 4-chloro- 454.1 3,39 F E
2-fluoro-benzylamide
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
41 c]pyridine-3-carboxylic acid {2-(4- 434,2 3,23 F E
fluoro-phenyl)-ethyl}-amide
[2-(1H-Benzotriazole-5-carbonyl)-
1,2,3,4-tetrahydro-isoquinolin-6-yi}-
25 48 carbamic acid 3,5-dichloro-benzyl 496 4,61 F E
ester
Table 3
ESI HPLC HPLC
30 Compound Chemical Name M+1]" Rt [min} | Rt [min)
Method F | Method E
6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo{3,4-
49 c]pyridine-3-carboxylic acid 4- 502 3,82 2,10
trifluoromethylsulfanyl-benzylamide

35




25Sol vent B: Acetonitrile + 0,04 % HCOOH Flow. 2,4 ml/mn, W : 220nm
Gadient:0,0 mMmn 4 A B 28 mn 100%B 303,3 mn 100%B 3,4 mn 4% Col um:
Chr onol i tWe 28peaei2ROD RP- 18e 50-4.6 mm WO 2010/ 112124PETTEP2Q0001381457 90
F HPLC- Met hod (non-pol ar) Sol vent A: water + 0,1% TFA Sol vent B:
Acetonitrile+ 0,08% TFA 5Fl ow. 1, 5|ﬁgrnr1(}ad|ent 0,0 mn 20%B 5,0 mn
100% B 5,5 mn 100% B 10 6,0 mn 20@6@ 6,5 mn 20% B Colum: Chronolith

Per f or mance RP18e 100- 3 156 HPLCYNB—thhod Machi ne: Waters Acquity
UPLC(r) wi tfh PDA an and APClI +/-) ol vent A
Acetonltrlle+0,1° %ite + 0,1 PoHCOOH Flow 1 mi/min,
W : 254nm|G adifent : %ﬁ‘@ ar _' n 99 % #6025 p, 0*f8 n P9 2¥8 A

Col um: Acquity UPLC miefyl- z e§e nn) Colunn Tepperaturp: 60 C 30
Pr epar ati va—chromat ggraphy neth Prep- C-Meth 1 Machine

3 l—rv\.ol A A v = = BAA%AYE LA II\,: II_\\gI | ent

1100 Seri eqg 6-(1H-Benzotriazole- 5 carbonyl)

5 51 4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
clpyridine-3-carboxylic acid 3-bromo-
4-fluoro-benzylamide

-

498, 500 3,47 1.9

3-(1H-Benzotriazol-5-ylcarbamoyl)-
52 2,4,5,7-tetrahydro-pyrazolo[3,4-
c]pyridine-6-carboxylic acid 3,5-
dichloro-benzyl ester

487 4,07 2,22

10 3-(1H-Benzoftriazol-5-ylcarbamoyl)-

53 2,4,5,7-tetrahydro-pyrazolo(3,4-
c)pyridine-6-carboxylic acid 3,5-bis-
triftuoromethyl-benzy! ester

554 4,23 2,36

3-(1H-Benzotriazol-5-ylcarbamoyl)-
54 2,4,5,7-tetrahydro-pyrazolo([3,4-

clpyridine-6-carboxylic acid 3-chloro-
15 4-trifluoromethyl-benzyl ester

521 4,29 2,24

3-(1H-Benzotriazol-5-ylcarbamoyl)-
2,45, 7-tetrahydro-pyrazolo[3,4-
clpyridine-6-carboxylic acid 3-
trifluoromethyl-benzyl ester

55 486 4,03 2,21

3-(1H-Benzotriazol-5-ylcarbamoyl)-
20 56 2,4,5,7-tetrahydro-pyrazolo[3,4-
c]pyridine-6-carboxylic acid 4-
trifluoromethylsulfanyl-benzyl ester

518 4,35 2,27

3-(1H-Benzotriazol-5-ylcarbamoyl)-
2,4,5,7-tetrahydro-pyrazolo{3,4-
c)pyridine-6-carboxylic acid 4-
trifluoromethoxy-benzyl ester

57 502 4,16 2,28

25 3-(1H-Benzotriazol-5-ylcarbamoyl)-
58 2,4,5,7-tetrahydro-pyrazolo|3,4-
c)pyridine-6-carboxylic acid 3-chloro-
4-trifluoromethoxy-benzyl ester

(1H-Benzotriazol-5-y1)-{3-[3-(4-
methoxy-phenyl)-piperidine-1-
59 carbonyl]-2,4,5,7-tetrahydro- 487 3,39 1,83
pyrazolo[3,4-c]pyridin-6-yl}-
methanone

537 4,37 2,29

30

6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
c)pyridine-3-carboxylic acid 4-
trifluoromethoxy-benzylamide

60 486 3,60 2,04

35



35Col um:
Acetonitri

from1l - RO ANRI2A

to 11 mn
Chronolith
TFA Sol ven
mn, colle
1100 Seri e
Acetonitri
from1l - 2
to 11 mn
Agilent 11
Sol vent A:

5

10

15

20

25

30

35

Chromolith Prep Rod RP18e 91 flow 50nil/mn Sol vent A

le + 0,1% TFA Sol vent B: water + 0,1% TFA W.: 220 nm Gradi ent :
2 mn, from20 - 40% ACN in 8 mn, @®CIIEPCOINIFT2 m n
10Prep. - HPLC- Met hod 2: Machine: Agilent 1100 Series Col um:

Prep Rod RP18e Fl ow: SOMééZ‘n' n 15Sol vent A: Acetonitrile + 0,1%
t B Water + 0, 1% TFA W.: O nmGadient: from1l - 30% ACN in 10
ct from2 mnto 11 mn 20 Prep.-HPLC-Method 3: machi ne: Agil ent
5 Col um: /KP [1Th g?rg% od >RP1 e 25 fTdqw. 50nml/fim n Sol vént A:
e + 0, 1% E % A ”gg & 0,1% TFA|W.: 220 |nm 30 Gradient:
506 AGN i n "3 EPYDBSL ROl i 78 miln, 3681 | dct 3%om 2 min

WO 2010/ i ﬁ%@é ﬂa idd01457 92 Prep. -|HPLC- Metthod 4: Machi ne:

0 _Series!Col um: | ith PreplRod RP18e 5flowl 50mllmi#

0 engotfige carbonyl)-
Acetoni t ?é%j%tetréhydrﬂ%—?‘ yrazolo[3,4-
62 cJpyridine-3-carboxylic acid (6- 473 3,41 1,84
methoxy-1,2,3,4-tetrahydro-
naphthalen-2-yl)-amide
3-{[6-(1H-Benzotriazole-5-carbonyl)-
4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
63 c]pyridine-3-carbonyl}-amino}-3-(4- 531 4,00 2,19
tert-butyl-phenyl)-propionic acid
methyl ester
In the following 'H-NMR data for selected compounds of the invention are
displayed:
'Compound 33, C21H17C|2N702
'"H NMR (500 MHz, DMSO-d6) & [ppm] = 13.15 (s, 1H), 8.75 (s, 1H), 8.03 (s,

1H), 7.99 (d, J= 8.4, 1H), 7.50 (d, J = 8.4, 1H), 7.47 (s, 1H), 7.34 (s, 2H), 4.79 (s,

2H), 4.40 (s, 2H), 4.12-3.65 (m, 2H), 2.95-2.60 (m, 3H).
compound 37, szH1QC|2N702
'"H NMR (500 MHz, DMSO-d6) 5 [ppm] = 16.08 (s, 1H), 13.22 - 12.55 (m, 1H),

8.18 ~ 7.92 (m, 3H), 7.60 ~ 7.52 (m, 3H), 7.22 (d, J = 8.0, 1H), 4.90 — 4.45 (m, 2H),

3.85 (s, 1H), 3.60 — 3.40 (m, 3H), 2.84 (t, /= 12.3, 2H), 2.76 (s, 2H).
Compound 48, C;H9CI,N503
'"H NMR (500 MHz, DMSO-d6) & [ppm] = 9.76 (s, 1H), 8.05 — 7.87 (m, 2H), 7.58

(s, 1H), 7.49 (s, 3H), 7.35 - 7.12 (m, 3H), 5.15 (s, 2H), 4.82 ~ 4.40 (m, 2H), 4.02 —

3.50 (m, 2H), 2.84 (s, 2H), 2.35 - 2.20 (m, 1H).

Compound 19, C,,H43CINsO3S

'H NMR (500 MHz, DMSO) 3 [ppm] = 10.86 (s, 1H), 10.20 (s, 1H), 8.71(d, J =
4.5, 2H), 7.91 (s, 1H), 7.52 (m, 3H), 7.35(d, J= 8.1, 2H), 7.6 - 7.2 (br. s, 1H), 6.98
(br. s, 1H), 4.74 (s, 0.67 x 2H) and 4.56 (s, 0.33 x 2H), 3.90 (s, 0.33 x 2H) and 3.55



Solvent B: Water + 0,1% TEA 1INL: 220 nm 10G adient: from1l - 15 %ACNin 2
mn, from15 - 35 %ACNin 8 mn, collect from2 mn to 11 mn Fl ashmaster
Met hod 1:wo3Machprre: Fl ashmaster Col umm material @ Chr ompCirtEP206R0KBIST vent :
ethyl acetate (EE)/MeOH Gradient: 100%EE 5 min, in 15 mn to 3% MeOH, in 16
mnto 4% MeOH, in 15 20mn to 10%e0H, 15 mn MeOH flush 25 30 WD

2010/ 112124PCT/ EP2010/ 001457 93 ||. ABftotaxin Assay Assay Description
Autotaxin activity is nmeasured indirectly by nmeans of Anplex Red Reagent.
In this coufse, I h$y Measured as fluorogenic indicator for

gener at ed H&O?Ze%fgxgﬁggb%@verts substrate | ysophosphati dyl chol i ne (LPC)
t o phosphochol i ne and | ysophosphatidylic acid (LPA). After the conversion
phosphocholine is reacted with al kaline phosphatase to obtain inorganic

phosphat e and égﬁgioﬂ?\d 7D<':%.~,'I-E§\lstd}§ next step choline is oxidized with
et al

chol i ne oxi dase yield ne, whereby H202 is generated. H202 reacts

with Anpl ex Re i, t . ihd K I
perox?dase) i nq{aﬁﬁq{?@agt%%idyn%tép gsha‘ng] y?ie'lsggé’ﬁll)ﬂg}h?@?? I@l}gr'_ggédgﬁ!t(ébgs)br ufin.
The gener at @dH1f(buth)eg881ide/ ¥ 8.3r2ib.uf.29(d. @ a7 Pedid). iTot- (o FENdéAt %il het i ¢ node
in order to_e r i f o] fapos Siohkey ot her

fl uorescent chﬁﬁzg)rngpishgﬁ ggég) bgﬁt’)gﬁﬁ@ﬁ%{Fﬁ?'réga{:?é%gﬂ'f%@m§?gsg1 ! measur ed
fl uorescencé.9,PH).fornming the assay 1,5 pl of a standard solution or of the
conmpounds of the invention are dissolved in 20nmM Hepes pH 7.2 with

maxi mally 7.7% DVMSO in individual concentrations. The resulting solution is
pre-inoubated together with 10 p1(16 ng) of highly purified reconbi nant
autot axi n i n aCpmpornd®s. ﬁ@ﬂ"b‘*Q‘FNF%ter plate for 30 nin at 22C.
Thereafter, the reaction is started through the addition of 5pl

L- a- | ysophosphdt NYR (409:3\iHz | BMEO) Briem] W‘ng-ﬁélﬁ?’ et PAss %Bn?:‘g%% kation of
LPC is 75 phh gy Q,&BJ{.?, 119), BlBybat.ed sfspn AQHyI nge at J 365, W)t 83 (e

i ncubati on Anpl ex Red Reagent, per oxi dase (Horseradi sh peroxidase) and

chol i ne oxi dak® #Pe? BAded?! e3h) d0ddeehté 2 4-9 thdl- B .y 1e4siibd at a
wavel eisrgth afg7@i2omm Wi th an excitation wavel ength of 485 nmin a "Tecan
Utra | ti node" fluorescence reader. The 30activity of autotaxin is
indirectly calculated via the anbunt of detected generated H202. For | C50
anal ysis, ten serial 1:3 dilutions starting at 30 pM for each conmpound were

run in dupli catempoud@ 30 DHL IQNARKCT/ EP2010/ 001457 94 1 C50 val ues were
cal cul ated on normali zed data. For normalization, control wells were added

to each assay M &IMR 400 MR BINSMYIS [pfmpmitnissls t v, ¢0BBI(SI1H)ED.B6 (syald)set to

Gt 571008 548s 13k R 698 (el L eI oo o BB 28 7288 bt o

by the 5fol l2pwi ng1 (@rol= 815] ng, PHHPra4et DBY (@n2HY, 91.060 @obtviad etH).

2-Amino-4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-carboxylic acid methyl ester
hydrochloride (17), CoH12N,O,S*HCI

25
'H NMR (400 MHz, DMSQ) & [ppm] = 7.35 (s, 2H), 4.59 (s, 2H), 3.77 (s, 2H),
3.68 (s, 3H), 3.04 (t, J=5.9, 2H), 2.73 - 2.66 (m, 2H).
Compound 50
30

'H NMR (500 MHz, DMSO) 8 = 15.53 (s, 1H), 13.22 (s, 1H), 10.25 (s, 1H), 8.47
(s, 1H), 7.89 (s, 1H), 7.83-7.68 (m, 3H), 7.63 (d, J=8.0, 2H), 5.25 (s, 2H), 4.72-4.58
(m, 2H), 3.72 (s, 2H), 2.85 (s, 2H).
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Y=Bottom + (100-Bottom)/(1+10"((Log IC50-X)*Hi || Sl ope)) Where X is the

| ogarithm of concentration. Y is the response ;Y starts at Bottom and goes
to Top wiwb 2aisilgrmei d shape. 10 Material Mcrotiter pl @CeEPRBONIGISDPI at e,
384-hole, small volume, black Corning, Cat#3677 Protein: Reconbi nant
autotaxi n (baculoviral H 5 expressi OB} 15Substrate: L-a-lysophosphati dyl
choline (chicken egg); Avanti Polar Bifpids # 830071P Standard: Cl4 LPA,
Avanti Pol ar Lipids, Cat# 857120P Det ecti on Reagent: Anplex Red
Reagent ; |nvi gbpigRund $A 2222; dissolved in 1.923 20 m of DMSO peroxi dase
Type VI-A (horseradish), Sigma # P6782; dissolved in 7,45 nm of test

buffer, Cholingy QMF@'@@@ MH§IL§MBo%GS@§7 (sdHH:‘)Oia/ﬂﬂ(s‘ AHg, 846’9 (¥, 1HgB.obuf f er
Det ecti on Reagent M X: 100 dil ut Red Re }& % ft ffer
et Cbur for 7 hdon a7 65 1onar) el b Lo 1471745528 (mogs 477 B 2Fibg

lipid free, nd Chemcal NarreICSO al ue
olrp:J/C'gRL (1&5%%')3 1%@?@%@%%??&22%?%% calrjbonyl) 243- ( 4- ' u M

chl or o- phenyl ) -urei do}-4, 5, 6, 7-tetrahydrot hi eno[ 2, 3-c] pyri di ne- 3- car boxyl i c
acid amde < 1,00E-06 95 2

243- (4- Chl or o- gaqmbumpggei do] - 6- (2- ox02, 3- di hydr o- benzooxazol e- 6- car bonyl y
4,5,6,7-tetrahydro-thieno[ 2, 3-c] pyridine-3- carboxylic acid am de <1, O0E-06
3 6- (1H Benzot fj fgmk 6500 MAE) bmsb) d2|43a< é¥changed, Cy1H14D3CIN;03) 8 = 8.48 (d,

trifluoronethyl -phenyl)-urei do

t et r ahydr o- t’ﬁ¥t§n8["b 7\3/%8%@ YT 91 éﬁgb{af’;ﬂ 16 D7 A R @ BB (%

6- (1H1Benzot2H)a1@$ﬂa@(ﬁarzmrweé(eésn(ﬂaz(tsmmmH) phenyl ) -ureido]-4,5,6, 7-
t et rahydro-thi eno[ 2, 3-c] pyri di ne-3- carboxylic acid am de < 1, 00E- 06

Compound 53

'H NMR (500 MHz, DMSO) & = 15.54 (s, 1H), 13.22 (s, 1H), 10.24 (s, 1H), 8.46
15 (s, 1H), 8.13-8.07 (m, 3H), 7.89 (d, J=7.9, 1H), 7.75 (s, 1H), 5.32 (s, 2H), 4.72-4.57
(m, 2H), 3.71 (s, 2H), 2.84 (s, 2H).

Compound 54

20 'H NMR (500 MHz, DMSO) & = 15.50 (s, OH, 1H), 13.22 (s, 1H), 10.24 (s, 1H),
8.46 (s, 1H), 7.89 (d, J=8.2, 2H), 7.79-7.70 (m, 2H), 7.58 (d, J=8.2, 1H), 5.24 (s,
2H), 4.75-4.60 (m, 2H), 3.79-3.63 (M, 2H), 2.86 (s, 2H).

25 Compound 55

'H NMR (500 MHz, DMSO) 5 = 15.50 (s, 1H), 13.20 (s, 1H), 10.22 (s, 1H), 8.45
(s, 1H), 7.88 (d, J=7.9, 1H), 7.78-7.66 (m, 4H), 7.63 (t, J=7.7, 1H), 5.23 (s, 2H), 4.62
(s, 2H), 3.69 (s, 2H), 2.83 (t, J=5.4, 2H).

30
Compound 58

"H NMR (500 MHz, DMSO) 3 = 15.54 (s, 1H), 13.22 (s, 1H), 10.25 (s, 1H), 8.47
(s, 1H), 7.89 (s, 1H), 7.80-7.73 (m, 2H), 7.60 (d, J=8.7, 1H), 7.52 (dd, J=8.5, 1.9,
1H), 5.18 (s, 2H), 4.70-4-58 (m, 2H), 3.70 (s, 2H), 2.85 (s, 2H).
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5 6-(1H Benzotri azol e- 5-carbonyl) - 243- ( 4-

chl or o- phenyl ) - pr opi onyl am no] -4, 5, 6, 7- tetrahydro-thieno[2, 3-c]pyridine-3-
car boxyl iwoaeiodiarzude <1, O0E-06 6 243- (4- Chl or o- phenyl ) Pprmp2@npba? noj - 6-
(2- oxo- 2, 3-di hydr o- benzooxazol e-6- carbonyl)-4,5, 6, 7-tetrahydro-thienof 2, 3-
c] pyridi ne-3-carboxylic acid am de <1, 00E-06 7

243- (4- 1 sopropyl - phenyl ) - urei do] - 6- ( @Boxoz, 3-di hydr o- benzooxazol e- 6- car bony
ly 4,5,6, 7-tetrahydro-thieno[ 2, 3-c] pyridine-3- carboxylic acid am de <

1, 00E- 06 8 243chpiudd@y or o- phenyl) - urei do] - 6- ( 2-

0X0- 2, 3-di hydr o- benzooxazol e- 6- car bonyl y

4,5,6,7-tet rahmlmm tSoenabiZ, s bysr+ %?@&é”ﬂl—ga’fé?@g%' HA), 681 (s2AHA®.07 -

1, O0OE-05 9 6- H-Benzotr| azol e- 5-car bon

chloro-2-f1 d y?é-ﬂﬂ 39 &b G Pattihg}42 (d. J—84 2H) 7.30 (d, J=8.2, 2H), 4.88-4.55
4,5,6,7-tet rahyny 4oL 2, A1Chiediner 3. coEb@cvhl.C aci d am de <

1, 00Ex06 10 2127 (4-Chl oro-2- I uor o- pheny

acet yFam noj - 6- ( 2- oxo- 2, 3- d| hydrobenzooxazol e-6-carbonyl)-4,5,6, 7-

t et rahydro-thieno[ 2, 3- c] pyri di ne-3- carboxylic acid am de < 1, O0E-06 11

6- (1H Benzotri gge k&lo@w@adrﬁ%yél)mé’tﬂé’ds( Were use for determining above ilustrated
chl oro-phenyl ) -acetyl am no] -4, 5, 6, 7- tetrahydro-thieno[2, 3-c]pyridine-3-

carboxyl i c RBYsicoRheraical parretsEs: 12

6- (1H Benzotri azol e- 5-car bonyl) - 243- ( 3, 5-

di chl c1)éo-phenyl) ureido] -4, 5, 6, 7-tetrahydrot hi eno[ 2, 3-c] pyri di ne- 3- car boxyl
ic acild am de <1, 00E-05 96 13 242-(3-Chl oro-ph | )-acetyl am no] - 6- ( 2-
A e S 00 o RSalkd Beas ST RFY

4,5,6, 7-tetrahydro-thieno[ 2, 3-c] pyridine-3- carboxylic acid am de <

1, 00E-06 14 212-(4-Chl oro- phenyl) acetyl am noj - 6- ( 2-

0XO0- 2 3 dlhydr? ben2ﬁoxa - car

l B]on
4,5, 6, 7-t et PRI € 'i°é%f’§’%" | P9 Pne- 3- carboxylic acid ami de <1, 00E- 06
A HPLC-Method: 1_100_2 Speed (machine: LaChrom)

® Column: Chromolith Performance RP18e 100-3mm
Flow: 2ml/min (Pump: L-7100)
Solvent A: water + 0.01% TFA
20 Solvent B: Acetonitrile + 0.01% TFA
Wavelength (WL): 220 ﬁm (Detector: L-7455)
0-0,2100% A, 0,2-3,7 to 100% B, 3,7 - 4,4 100% B, 4,5-5,0 100% A
25 B LC-MS-Method: polar.M (machine: Agilent 1100 Series)
Column: Chromolith Speed Rod RP18e-50-4.6
Flow: 2.4ml/min
Solvent A: water + 0,1% TFA
30 Solvent B: Acetonitrile + 0,1% TFA

WL: 220 nm

Gradient: 0-2.6min: 4%B to 100%B, 2.6-3.3min:100%8B
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15 6-(1H Benzotri azol e-5-carbonyl)-2-[ 3-(4-
chl or o- 2-f | uor o- phenyl ) -urei do]-4,5,6, 7-
t et r ahydrwotzhiognoef22, 3- c] pyri di ne-3- carboxylic acid am #€eTAP2Q0B0187 16
242- (4- Chl or o- 2-f 1 uor o- phenyl) - acetylamino]-6-pyridin-3-ylnethyl-4,5,6, 7-
tetrahydro-thieno[ 2, 3-c] pyridine-3- carboxylic acid am de <3, 00E-05 17
212- (4- Chl or o- 2- f | uor o- phenyl ) - acet ¥Pami no] - 6- pyri di n- 2-yl net hy1-4, 5, 6, 7-
t et rahydro-thieno[ 2, 3-c] pyri di ne-3- carboxylic acid am de 66% 18
243- (4- Cnl or o- Hdediak HinB- Asi i .
yl met hyl-4,5, 6@*}@]@5}%%@%&% hr?lg%{[a'geag_e %Er%{)trmqonse?r{’is%ar boxylic acid am de
88% 19 . ; -
243- (4-Chl or o-%ﬁlgrrlnyi)c-hmrg?h(tj’(‘)]sf)g?% gﬁf’iR i1r?g35-00?3i?bony1) -4,5,6, 7-tetrahydro-t hi
eno[ 2, 3- cl pyrgdive4dnganboxylic acid am de < 1, 00E-05 20
243- (4- Chl or o- pheny1) - urei do] - 6- pyri di n- 4-
yl met By1- 4, 5, 6gdivbtA:anest 0o bByenebdrs- ¢l pyri dine-3-carboxylic acid am de
< 1, 00E-05 21 242-(4-Chloro-2-fluoro-phenyl) -
acet yl am nol- 6sgyemtd: IcdtomtiRNY ba% RCOOH _ _
tetrahydro-thieno[ 2,3-c] pyridine-3- carboxylic acid am de < 1, 00E-05 22
242. (4- Chl or o- @it bgener phenyl ) - acetyl am no] - 6- (2- pyridi n-3-yl -acetyl) -
4,5,6, 7-tetrahydro-thieno[ 2, 3-c] pyridi ne-3- carboxylic acid am de <
1, 00E- 05 23 24@rddierfthd-oramia-4%Be5 20078NY18)3.3min: 100%B
acetyl am no] -6-(2-pyridin-4-yl-acetyl)-
4,5,6]10-tetrahydro-thieno[2, 3-c]pyridine-3- carboxylic acid am de <
1, 00E-05 97 24 242-(4-Chloro-2-fl uoro-phenyl) -
acet yl am no) - 6p(HPI-Methda: 2- YOO [2r (@Richimgl)aChrom)
4,5,6, 7-tetrahydro-thieno[ 2, 3-c] pyridine-3- carboxylic acid am de

Column: Chromolith Performance RP18e 100-3mm

Flow: 2ml/min (Pump: L-7100)
15 Solvent A: water + 0.01% HCOOH
Solvent B: Acetonitrile + 0.01% HCOOH
WL: 220 nm (Detector: L-7455)
20 0-0,2100% A, 0,2-3,7 to 100% B, 3,7 - 4,4 100% B, 4,5 - 5,0 100% A
E HPLC/MS-Method (polar)
Solvent A: water + 0,05 % HCOOH
o5 Solvent B: Acetonitrile + 0,04 % HCOOH
Flow: 2,4 ml/min, WL : 220nm
Gradient: 0,0min 4% B
2,8 min 100 % B
30 3,3 min 100% B
3,4min 4% B

Column: Chromolith® Speed ROD RP-18¢ 50-4.6 mm
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< 1,00E-05 25 6-(1H Benzotri azol e-5-carbonyl)-243- (4-

chl or o- phenyl) - urei dol-4, 5, 6, 7-t et r ahydr ot hi eno[ 2, 3-c] pyri di ne- 3-car boxylic
aci d net wb 2esrae12¢ 3, 00EO5 26 PCT/EP2010/001457

243- (4- Chl or o- pheny1l) - urei do] - 6- ( 2- oxo02, 3-di hydr o- benzooxazol e- 6-car bonyl) -
4,5,6, 7-tetrahydro-thieno[ 2, 3-c] pyri %i ne-3- carboxylic acid nethyl ester <
1,00E-05 27 1-[6-(1H Benzotri azol e-5- Qar bonyl) - 3-
(pyrrolidine-1-carbonyl)-4,5,6,7-tetrahydrothieno[2, 3-c] pyridin-2-yl1]-3-(4-
chl or opheny1) - giHga. GRS (non-polar)

243- (4- Chl or o- pheny1) - urei do] - 1Hi ndol e3, 6-di carboxylic acid 3-am de

6-[ (2- oxo- 2, 3- doleat A- Werr e eaaiFH-y1) - am de] <3, 00E-05 29

2-[2-(4-Chl oro-2-fl uoro-phenyl)- acetyl am noFbenzot hi azol e- 6- carboxylic
acid (2-oxo- 2, 3-gdiendBoAbabRiaNaa OB%STHA) - anmi de < 1, 00E-05 30

243- (4-Tri fl uoronet hyl - phenyl) - urei dol benzot hi azol e- 6- carboxylic acid

(2- oxg,— 2, 3- di h\bwe-theramaxazol - 6-yl)-am de 93% 31

243- (4- Chl or o- pheny1) - ur ei dol benzot hi azol e- 6- carboxylic acid (2-oxo-2, 3-

di hydr o- benzooxazratiebt.y1) -@0inde 24% B2

243- (4-Trifl uoronet hyl - phenyl)-urei do]- benzothi azol e-6-carboxylic acid
(1H benzotri ag®@ mr400% 8m de 64% 33

6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

t et rahydr o- 2H pyearol GEf%8 B4- c] pyri di ne- 3- carboxylic acid

3, 5-di chl oro-benzyl am de < 1, 00E-05 34

6- (1H"8enzot ri aohir 20%aBbonyl ) -4, 5, 6, 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

4- chl or o- benzybBdninge 28%1B00E- 05

Column: Chromolith Performance RP18e 100-3
15
G HPLC/MS-Method

Machine: Waters Acquity UPLC® with PDA and ELSD; Waters SQD (ESI+/- and
APCI +/-)
Solvent A: Acetonitrile + 0,1 % HCOQOH
20 Solvent B: Water + 0,1 % HCOOH
Flow: 1 mi/min, WL : 254nm
Gradient: 0,0min 1% A
1,7min 99 % A
# 2,0min 99 % A
Column: Acquity UPLC® BEH C18 (2.1 x 50mm)
Column Temperature: 60 °C
30
Preparative chromatography methods:
Prep.-HPLC-Method 1:
Machine: Agilent 1100 Series

35 Column: Chromolith Prep Rod RP18e



98 35 6-(1H Benzotriazol e-5-carbonyl)-4,5,6, 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

[ 2- (4- chiwocoepriampek) - propyl]-am de < 1, 00E-05 36 PCT/EP2010/001457
6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] Pyri di ngi 3- carboxylic acid
2-fluoro-5-trifluoronethyl benzyl am dé€ ' <300EQ05 37

6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

t et r ahydr o- 2H gy ®oaliglis, 4- ¢] Pyri di ne- 3- carboxylic acid

[ 2- (3, 4-di chl oro- phenyl )- ethyl}-am de <1, O0E-05 38

6- (1H Benzot r i sa1edri 2> Agatdpnfilg (+)0,4%oT A 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] Pyri di ne-3- carboxylic acid

2, 5-di chl or o- bg#igant@rwdeer<+ G 1H0FAS5 39

6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

tetrapydro- 2H-yyf 22®0h@[ 3, 4-cl pyri di ne-3- carboxylic acid

[ 2- (4-chl oro- phenyl )-ethyl]- am de < 1, 00E-06 40

6- ( 1H Benzot r i @zeight:Sraran b@09d ACH, ib ,.26mif; from 20 - 40% ACN in 8 min, collect from
t et rahydr o- 2H£\é{%a}zohcl>l[n3 4-c] pyridine-3- carboxylic acid

[ 2- (4- chl or o- phBHY I ThMiThy dr oxymet hyl - et hy1J- ami de 73% 41

6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

2- met hoxy- benzyl am %, 42,6- (1H Benzotri azol e-5-carbonyl)-4,5,6, 7-
tetrahQdro- 2H Vrpg'}%lié“tq@',e e %’yri di ne-3- carboxylic acid

- (3-chl oro- | i de_ <3, 00E-
2 e PSS g, O 00

hydr o- 2H o bl B8 3= boxyl i id
a2 ek i et v b e

6- (11-1-Benzotg ~carbonyl)-4,5,6, 7-
t et rahydr o- 2I—I—€$’%§%’ﬁgﬁ , 4-c] pyridine-3- carboxylic acid

[2- (445r ono- phegyLyed WeeldHfe: 6:3o0PEA 05
Solvent B: Water + 0,1% TFA
WL: 220 nm
Grédient: from 1 - 30% ACN in 10 min, collect from 2 min to 11 min
20
Prep.-HPLC-Method 3:
machine: Agilent 1100 Series
Column: Chromolith Prep Rod RP18e
2 flow: 50ml/min
Solvent A: Acetonitrile + 0,1% TFA
Solvent B: Water + 0,1% TFA
WL: 220 nm

30
Gradient: from 1 - 25% ACN in 2 min, from 25 - 50% ACN in 8 min, collect from

2 min to 11 min
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45 6- (1H Benzotri azol e-5-carbonyl)-4,5, 6, 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

5- chl or o-wommetiiaxiehenzyl am de < 1, 00E-05 99 46 PCT/EP2010/001457

6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

t et rahydro- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

4- chl or o- 2-f | uor obenzyl ani de” 76% 47 92

6- (1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-

t et rahydr o- 2H BydAHBIYG-Methsd @Y1 di ne-3- carboxylic acid

[ 2- (4-fluoro-phenyl)-ethyl]- am de <1, O0E-05 48

[ 2- (1H Benzot rmaémh§;:&giréﬁf Sdriek 2, 3, 4- ,

t et rahydro-isoqui nolin-6-yl]-carbam c acid 3, 5-dichl oro-benzyl ester <
1, 00E-05 49 6- CdfnBeorpdmois Ptéy RogRAIBAY1) -4, 5,6, 7-

t et rahydro- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

4-tri gl uor omet fiyd- Hahdiamm! benzyl am de <3, 00E- 05 50

3- (1H-Benzotriazol -5-yl carbanoyl)-1,4,5, 7-

t et rahydr o- pyr ggioémla3 . Metdrmviiei b A9 Pra car boxylic acid

4-trifluoronethyl -benzyl ester <1,00E-06 51

6- (1H- Benzot ri ggi0ém-E2\QateP@myfb) TFAS, 6, 7-

t et rahydr o- 2H pyrazol o[ 3, 4-c] pyri di ne-3- carboxylic acid

3- brono- 4-f | uopgbepgwham de <1, 00E-06 52

3- (1H- Benzotri azol - 5-yl carbanoyl)-2,4,5, 7-

t et r aiQdr o- pyr gzsigHt3rdm al-pier % a2 i riReX Wb L 8536 AENGiInB |lirs Bbiicorbanzy|
ester < 1, 00E—26 ,5&{ g 1H Benzotri azol - 5-yl carbanmoyl)-2, 4,5, 7-

t et r ahydr o- pyra 28t 81 ] pyri di ne- 6- carboxylic acid
3,5-bis-trifluoronethyl benzyl ester < 1,00E-06 54

3-(1H Benzotri azol - 5-yl carbanoyl) -2, 4,5, 7-

t et rahydro- pyrazo| o[ 3, 4- ridi ne-6- carboxylic acid 3-chloro-4-trifluorom
et hyl benzyl es%FLQ‘[afﬁfd@'Béd T

15 Machine: Flashmaster
Column material: Chromolith NH2
solvent: ethyl acetate (EE)/MeOH

Gradient: 100%EE 5 min, in 15 min to 3% MeOH, in 16 min to 4% MeOH, in 15
20 min to 10%MeOH, 15 min MeOH flush

25

30
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55 3-(1H Benzotri azol - 5-yl carbanoyl)-2,4,5, 7-

t et rahydr o- pyrazol o[ 3, 4-cj pyri di ne-6- carboxylic acid
3-trifluowvormetoybizbenzyl ester < 1, 00E-06 56 PCT/EP2010/001457
3- (1H Benzotri azol - 5-yl carbanoyl)-2, 4,5, 7-

t et rahydro- pyrazol o[ 3, 4-c] pyri di ne-6-,, carboxylic acid
4-trifluoronethyl sul fanyl benzyl est er?3< 1,00E-06 WO
2010/ 112124PCT/ EP2010/ 001457 100 57

3- (1H Benzotfy i ag@btaRiyAssdypanoyl) -2, 4,5, 7-

t et rahydro- pyrazol o[ 3, 4-c) pyri di ne-6- carboxylic acid
4-trifluoronet hoxy-benzyl ester < 1, 00E-05 58

3- (1H Benzotri azal - 5-yl carbanoyl)-2, 4,5, 7-

t et r ahydr o- f\PE8LBRSEPUAD c] pyri di ne- 6- carboxylic acid

3-chloro-4-trifl uoronet hoxybenzyl ester < 1,00E:-06 59 ,
(1H Bepzot r ARSIRXIB aghyly i3 ?ﬁwﬁﬁ&ﬁéﬁﬁb%ﬁ??%?’p&ww&dﬁmHS}1’]'*3 2,4,5,7
- tet rahydr gopiseaARipRixRett i Indasufidasitucrdgenittihbiesten for geAGERS BLD,.

6- (1H Benzotri azol e- 5-car b%n 1)-4,5 6,p§]— , , .
t et r ahydr o- A4IP¥R LN i éht)sr'mph%s— atigUehalRg (1 RCL{gipgosphocholine and

4-trifl uor ongobraspPaidNic AT PA) AP thédSorfvdrsion phosphocholine is reacted with

6- (1H Benzotri azol e-5-carbony|)-4,5,6, 7- . ,
t et rahydr o- A%3§)% BE?ﬂP@F?,S&-t%PR?M gprganisPhosphais #nd enalifeqgDuring the next
4-trif| uor orgeddwdnea ryd@dizétewith dhdkaEoRdabe to yield betaine, whereby H,0 is

6- (1H-"®enzotri azol e- 5-car bonyl)-4, 5, 6, 7- , ,

t et r ahydr o- 29@-"65%%9?5‘29%: gé%?{:]‘}cyifﬁmf%g?%d Reaganh i e preggnge of peroxidase

(6- met hoxy - kH3rsdrattisH g3rbAbasE) i aaphtdediomatrydnd Fsidd GighlyliiiEsdent 63
34[6-(1|—|—Benzotr|,az?\l e-5-car(§3 n 12- 4, 5,6, 7-tetrahydro- 2H pyrazol o[ 3, 4-
c] pyri di ne- 3e8APb AYEESRPIAS -&‘-‘%ﬁ-cteaﬁ UPSRsURINA feastis r@eﬁﬁf' Yet hyl

ester <3, 00FR&de MOrddt10endRé 24ReddtibhR20108reseMbd signals of possible other

fluorescent compounds that are not part of the reaction from total measured

15
fluorescence.
Performing the assay
20 1,5 yl of a standard solution or of the compounds of the invention are dissolved in

20mM Hepes pH 7.2 with maximally 7.7% DMSO in individual concentrations. The
resulting solution is pre-incubated together with 10 pl (16 ng) of highly purified
recombinant autotaxin in a black 384-hole microtiter plate for 30 min at 22°C.

Thereafter, the reaction is started through the addition of 5l L-a-lysophosphatidyl-

25 choline (LPC), whereby the final concentration of LPC is 75 M. The mixture is
incubated for 90 min. at 37°C. After the incubation Amplex Red Reagent,
peroxidase (Horseradish peroxidase) and choline oxidase are added. The
fluorescence is immediately measured at a wavelength of 612 nm with an excitation
wavelength of 485 nm in a ,Tecan Ultra multimode*” fluorescence reader. The

30 activity of autotaxin is indirectly calculated via the amount of detected generated
H.0,.

For ICs, analysis, ten serial 1:3 dilutions starting at 30 pM for each compound were

run in duplicates.
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101 C ainms 1. Compound according to formula (I) w (72 /N R2 wherein: W,
W2 together independently form"-N=N-, -C(0)-0-, -C(0)-S-, -C(0)- N(R5)-
- C(0) - C( R8P Ry H2124N=C[ N(R8) (R9) ] - "; i s i ndepent@rréry/osabect ed
fromthe group consisting of "-C(0)-, - 15C(S)-, -N(R10)-C(0)-
-C(0)-N(R11)-, -C(R12)(R13)-, single _bond"; Y2is independently selected
fromthe group consisting of "- C(Rlﬁ’f‘(RlS)-, -0-, -N(R16)-, -C(0)-NH,
single bond Zlis independently selected fromthe group consisting of "0,
S, N(R17)"; |¢%vbmei@%F@@él&umea%lneﬁdrﬁdnierdcaaté IFr QbRRRIZE G IcBhirIGvelt t he
group consi st ng of: 010/ 112124PCT/ EP2010/ 0(%1457 102 i S i ndependently
sel ected fr &ere ﬁ@dag#t@@@caéﬁgaysﬁ'?ﬁ?gaf@fthe gigpplflupinnibitad captiRlyalig wasgey | |
heteroaryl " 44 W‘ﬁ@%e\hﬁbregé’méﬁd@ﬂ@”nhlﬂ?@ﬁ%%ﬁﬁmm @PA('(AVBﬁ!ﬁ PoRALYlds, can be
Wi

i ndependent |y subst i tut ed one or nore identical or differe

subst i t uent $asepet20R) mas set o %r GueT WRE fitadApddbrso: Va't(qS)Ca'%ai%ééH‘e al kyl ,
(C9-C30) al k%l m/ﬁ?@Cth@éliﬁ\élng &dﬁé@éﬂy“’aﬁb%n@ébﬁw@@ erocyclyl,

het er ocycl yl a aryl ary kyI , heteroaryl, heteroaryl al kyl , hal ogen,

-F, -Qd, - Bry=poltom~Ho0: 0 ICs6-X HNSJope 2X3, -NO2, -OH, -O0CF3,
_SCF3, -SH, -0- sosHm- OP(O)(,‘((H) e N 0) NH2, - SO3H,

-F (0)(OH) 2 wneré%é%e %@anmﬁ(&)&nzémanaﬁwwhhé@es R§d) NX7X8, -0-X9, -0(-
X10-0)a-H (a = 1, 5), -0(- X110)bX12(b—1 2, 3, 4, 5), -
OC(0) - X13, --QGtPis aQBESﬂtém ar@cao@)né\lmmhaos@%\&hs%&17 - 0P(0) (0X18) (0X19),
- 0Si ( X20) ( X31) (X22), -0S(02)-X23, - NHC(0)-NH2, -NHC(0)-X24, -NX25C(0)-X26,
- NH C(1®) - 0- X27, 15- NH C(0) - NH- X28, - NH C(0) - NX29X30, - NX31- C(0) - 0- X32, -
NX33- C(0) - NH X34, - NX35- C(0) - NX36X37, - NHS(02)-X38, - NX39S(02) - X40,

-S-X41, -S(Qat¥dd. - S(02) - X43, -S(02) NH- X44, -S(02) NX45X46, -S(02)0- X47,
-P(0) (0X48) (0X49), - Si(X50)(X51)(X52), -C(NH)-NH2, -C(NX53)-NH2,

- C( NH) - NHX54viicrstiteCphdtd:-PE<Bickblate; GEMKEIB) sivbiKe@ume (HIADIEOPFIE CH6A3677 NH-

C(0) - NH 0- X62, - NH C(0) - NX63- 0- X64, - NX65- C(0) - NX66- 0- X67,

- N( - C( 0) - NH-iro¥éf8 R comblinaf{ 8)tetsXBbBeaiiraPHI5-expression)

C(0) - N+ 0- X71) (- C(0) - NX72- 0- X73), -C(S)-X74, -C(S)-0- X75, -C(S)-NH X76,

- O S) - NX7 7 X78ubstraed ) -aNiydbhsgshatidgl @oline ExBen egxs AvantdPgpr Npids-#x82,

- C( S) - NX83- 0. §?1F’ -C(0)-- NH NH X85, -C(0)-NH NX86X87, - C(0)-NX88- NX89X90,
- O(S) - Ni NEBSE{TP - o('S) - NH NX92X93, - O( S) - NX94- NX95X96, - C(0) - C(0) - 0- X97,

-C(0)-C(0)-N2, .-C(Q) 5 2 - GO - 9X100, -C(S)-C(0)-0-X101,
- g(( og ; g(( sg ; 35&&661,9-(8*‘éﬁ%?éﬁ%?‘?‘%ﬁ%g%,cﬁ‘%?gﬁ 0)-NH2, - g(( sg ; g(( og - NHX104.
i Detection Reagent: Amplex Red Reagent ; Invitrogen # A12222; dissolved in 1.923

20 ml of DMSO peroxidase Type VI-A (horseradish), Sigma # P6782; dissolved in 7,45
mi of test buffer, Choline Oxidase ; Sigma # C5896; dissolved in 2,47 mi test buffer

Detection Reagent Mix: 1:100 dilution of Amplex Red Regent in test buffer

Test buffer: 200 mM Tris-HC!, Merck, Cat # 1.08219, pH 7.9; 0.1 % BSA, lipid free,

25 Roche Cat#775835
Table 4
H ICsp value [M] or
Compound Chemical Name %CTRL (1E-05)
30 6-(1H-Benzotriazole-5-carbonyt)-2-[3-(4-
1 chloro-phenyl)-ureido}-4,5,6,7-tetrahydro- < 1.00E-06
thieno[2,3-c]pyridine-3-carboxylic acid ’
amide
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C( S) - C(0) - NX105X106,
C( S) - C( S) - NX108X109,
C( 0) - C( S)wil lo11b2" ;

~O(S)-C(S)-NH2, -CO(S)--C(S)-NHX107, -
--0(0)-C(S)-NH2, -C(0)-C(S)-NHX110, -

WD 2010/ 112124 103

PCT/ EP2@CO/MPOU4DT14527, X28,

X29, X30, X31, X32, X33, X34, X35, X36, X37, X38, X39, X40, X41, X42, XA43,

X44, X45, X46, X47, X48, X49,

10

15

20

25

30

35

95

2-[3-(4-Chloro-phenyl)-ureido]-6-(2-oxo-
2,3-dihydro-benzooxazole-6-carbonyl)-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

6-(1H-Benzotriazole-5-carbonyl)-2-[3-(4-
trifluoromethyl-phenyl)-ureido]-4,5,6,7-
tetrahydro-thieno|[2,3-c)pyridine-3-
carboxylic acid amide

< 1,00E-06

6-(1H-Benzotriazole-5-carbonyl)-2-[3-(4-
isopropyl-phenyl)-ureido]-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

6-(1H-Benzotriazole-5-carbonyl)-2-[3-(4-
chloro-phenyl)-propionylamino]-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

2-[3-(4-Chloro-phenyl)-propionylamino]-6-
(2-0x0-2,3-dihydro-benzooxazole-6-
carbonyl)-4,5,6,7-tetrahydro-thieno[2,3-
c]pyridine-3-carboxylic acid amide

< 1,00E-06

2-[3-(4-Isopropyl-phenyl)-ureido]-6-(2-oxo-
2,3-dihydro-benzooxazole-6-carbonyl)-
4,5,6,7-tetrahydro-thieno[2, 3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

2-[3-(3,5-Dichioro-phenyl)-ureido}-6-(2-
oxo0-2,3-dihydro-benzooxazole-6-carbonyl)-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-05

6-(1H-Benzotriazole-5-carbonyl)-2-[2-(4-
chloro-2-fluoro-phenyl)-acetylamino)-
4,5,6,7-tetrahydro-thieno[2, 3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

10

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino]-6-(2-oxo0-2,3-dihydro-
benzooxazole-6-carbony!)-4,5,6,7-
tetrahydro-thieno{2,3-c]pyridine-3-
carboxvlic acid amide

< 1,00E-06

1"

6-(1H-Benzotriazole-5-carbonyl)-2-[2-(3-
chloro-phenyl)-acetylamino}-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

12

6-(1H-Benzotriazole-5-carbonyl)-2-[3-(3,5-
dichloro-phenyl)-ureido]-4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-3-carboxylic acid
amide

< 1,00E-05




X50, X51, X52, X53, X54, X55, X56, X57, X58, X59, X60, X61, X62, X63, X64,
X65, X66, X67, X68, X69, X70, X71, X72, X73, X74, X175, X76, X77, X78, X79,
X80, X81,wian10/m324 PCT/EP2010/001457
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13

2-[2-(3-Chloro-phenyl)-acetylamino]-6-(2-
ox0-2,3-dihydro-benzooxazole-6-carbonyl)-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

14

2-[2-(4-Chloro-phenyl)-acetylamino]-6-(2-
oxo0-2,3-dihydro-benzooxazole-6-carbonyi)-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

15

6-(1H-Benzotriazole-5-carbonyl)-2-{3-(4-
chloro-2-fluoro-phenyl)-ureido]-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-06

16

2-[2-(4-Chloro-2-fluoro-phenyil)-
acetylamino}-6-pyridin-3-ylmethyl-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 3,00E-05

17

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino]-6-pyridin-2-ylmethyl-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

66%

18

2-[3-(4-Chloro-phenyt)-ureido]-6-pyridin-2-
yimethyl-4,5,6,7-tetrahydro-thieno[2,3-
c]pyridine-3-carboxylic acid amide

88%

19

2-[3-(4-Chioro-phenyl)-ureido]-6-(pyridine-
3-carbonyl)-4,5,6,7-tetrahydro-thieno{2,3-
clpyridine-3-carboxylic acid amide

< 1,00E-05

20

2-[3-(4-Chloro-phenyl)-ureido]-6-pyridin-4-
ylmethyl-4,5,6,7-tetrahydro-thieno[2,3-
c]pyridine-3-carboxylic acid amide

< 1,00E-05

21

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino]-6-pyridin-4-ylmethyl-4,5,6,7-
tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-05

22

2-[2-(4-Chioro-2-fluoro-phenyl)-
acetylamino]-6-(2-pyridin-3-yl-acetyl)-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-05

23

2-[2-(4-Chloro-2-fluoro-phenyl)-
acetylamino]-6-(2-pyridin-4-yl-acetyl)-
4,5,6,7-tetrahydro-thieno[2,3-c]pyridine-3-
carboxylic acid amide

< 1,00E-05




X84, X85, X86, X87, X88, X89, X90, X91, X92, X93, X94, X95, X96, X97, X98,
X99, X100, X101, X102, X103, X104, X105, X106, X107, X108, X109, X110,
X111, XilMoarw/iiatépendently from each ot her sel ected f POWEPREIYIIED
consisting of: "al kyl, (C9-C30)alkyl, cycloal kyl, cycl oal kyl al kyl,
het erocycl yl, heterocyclylal kyl, aryl, arylal kyl, heteroaryl,
het eroaryl al kyl " and wherein aIterna??ver X7, X8 and/or X16, X17 and/or
X29, X30 and/or X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61
and/ or X77] X78 and79 | and/or 9’ XQU and/ or X9Z, X93]and/ or X95,
X96 and/ or | X99, X10( é@ﬁ °'%%gé“ ol ,'tj A m X108, X109 and/or |X111, X112
. 1-6-(3¢ 67 on
respectively tdgethe45Q@pmg e 2 &l $’ gl yl"; whd0EdS optijonal I'y
above substituents Qf,BulRd @gﬂ, é an in turn independently from
each ot her the_substilt ute \M th one or m'\re identtical or different
substituents V;, R1, |B21H-Benzolbzol&5 cafonyl X [3-(R8, |R9, RlO Rll R12, R13,
R14, R15, R16, ,R17 3rhoroiptiendnuaddili4s, 6, 7-ereaioh qther ed fnomthe
group consisting of :|thewo[2,3]eyridindSaridayiic agid s el cht ed he group
consi sting|of: "(i) [25t\a$tebgen, al kyl, (C9-C30)al kyl, cycloalk)
cycloalkyI?IKyl, het
het eroaryl | het eroal
-NH2, - NHAL , 26NA2AZ no[ nd|
OP(0) (OH) 2y -CHO, - yles ( )
-C(0) 0- A5, -Qa-H(a=1][ 2 3, 4,
5), -R-A11-0)b-Al2 MB (=1H.1.Ben20tn&ole45-05bqnyl-)-3m(0 A13 -OC( 0) - 0- Al4,
-0C(0) - NHALS, +0- C( OjpyiALBrRIT7carbddi)-8,6(BARBINY0R1Y) -085§ﬁ20)(A2 ) (A22),
-0S(02) - A28, - “NHC( (3hiempi2,3-clpyrdinesr vlep@:chlorga25C( () - A26 C(O) 0- A27,
35- NH C( 0) { NH A28, {RINg-81eaNA29A30, - NA31- C(0) o A32, -
2010/ 112124PCT/ EP2010/ 001457 104 NA33- C(0) - NH A34, - NA35- O(O) NA36A37,
- NHS(02) - AB8, - NA3<)$1133@)CM&pherS4)M&d0]~1B{rﬁl)oleM, -S(02) - AM43, -$(02) NH Ad4,
S(02) NA45A46, 28( 02) B.SAlrarboxyic @Fid 38 ESQ}MQ o- - |Si (A53)00R9%) (A52),
- C(NH5 NH2| - C(NA53 ZWydroaemoxmA@d -amigeNH) - NAS5A56, - C( NA57) - - NHASS,
NA59) - NAGOAGS; NHCO)—NH-0-—AB2; NH—G0>—NA C( 0) - NAGG6-
0- A67, - N(: C(O)-NH(ZMG)%Ioiﬁ(ﬂU%OQ)MWM IA70 2, -N(-
C( 0) - NH- 0- A71) (pg C( 0) 29¢iyrroine 1a c Ic-C( S) - 0% 05- C(S) - NH A76,
- C( S) - NA7T7AT7S, (z_gc( 0 am@xgﬁ@-%@'@yenzooxazol-6-yl)- 1/665 05"

amide

VGl ne erocycl ylal Ky1, aryl, aryrarkyl,
1[ Xro%ﬂg c e.&gj]%(é’ IBr. -1, -ON -CE3 -N3,

tbe 20l6-6- ';, - SK1,008-0803H, |-
011)2, - 30C(0){A4,

LB
N

2-[3-(4-Trifluoromethyl-phenyl)-ureido]-
20 30 benzothiazole-6-carboxylic acid (2-ox0-2,3- 93%
dihydro-benzooxazol-6-yl}-amide

2-[3-(4-Chloro-phenyl)-ureidol-
31 benzothiazole-6-carboxylic acid (2-oxo-2,3- 94%
dihydro-benzooxazol-6-yl)-amide

25
2-[3-(4-Trifluoromethyl-phenyl)-ureido]-
32 benzothiazole-6-carboxylic acid (1H- 64%
benzotriazol-5-yl)-amide

6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-
33 tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- < 1,00E-05

30 carboxylic acid 3,5-dichloro-benzylamide

6-(1H-Benzotriazole-5-carbonyl}-4,5,6,7-
34 tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- < 1,00E-05
carboxylic acid 4-chloro-benzylamide
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10NASO- 0- A81, - C(S)-NH 0--A82, - C(S)-NA83-0- A84,
- C( 0) - NH- NA8BA87, - C(0) - NA8S- NAS9AQO,
- C( S) - NAGONABBIASBRY - C(0)- C(0)-0-A97, -C(0)-C(0)-NH2, PCIOPGOOYHBHAIS,
-0(0)- C(0)-NA99AL00, -C(S)-C(0)-0-A101, -C(0)-C(S)-0-AL02,
150(S) - (S)-0- AL03, -O(S)-O(0) - N2, () - (0) - NHAL04,
C(S) - C( 0) - NALOSAL06, - C(S)-C(S)- NH2, “~C( S) - O S) - NHAL07,
O( S) - O S) - NALOSAL09, C(O) C(S) NH2, - C(0)-C(S)- NHAL10,

-0(0)- NH NH A85,
C(S) - NH NH A91, - C(S) - NH NA92A93,

C(O) C(S)- NAITIAI12T; l-%rbo g\gq_ , A6, A7, A8, AY, Al10, AlI,
Al3, 20 Al4, AJ (&k dm A21 A22, A23, A24, A25,
A26, A27, A28, 3829, D bhef\ip . A36.1.005795 A3 | A39, A4O,
A4l, A42, M3, Ad4, y|] 7 A48 A49, A50, A51, A52, A53,| A54, A55,
A56, AL57, AS8,—A59, .w, A6 A2 —AB3—A4—ABS—AG6—AGF—AG8T A69, A7O0,
A71, A72, A73, A74, |BA5H- BAﬁrzbtrlaA@lé-S oé\mnyl)l‘ﬁﬂ.ﬁg’ A80, A81, A82, A83, A84,
A85, 486, A87, 6988 8@hydeeH- pm@;olomg%gmse 3A94, A95, 3 ffEtos A97,| A98, A99,
A100, A101, Awerbowmac'd Adegro-SAfyerometyy  |a108, A109, A11Q, Al11l1,
A112 are independent benavjagYecach ot her sel ected |from t he group consisting
of : "al kyl ,| (C9- CSO) I kyll al kyl , heterocyicl yl,
30het erocyﬁl yl al kyl, t&FMﬁfgéﬁ&c Eg,g l"’;ﬁ%{gﬁgﬁ yl{, heteroaryl al kyl " and
wherein al tler na¥i vel ¥a xyh@@mé’ﬂ& Qldle‘h pHnyil- angd/ or % "A30 and/ or A36,
A37 and/ or |A45, A46 A@ﬁ“ #55, A56 and/or A60, |A61 and/or A77, |A78 and/or
A86, ,ﬁ\?)? andier—A89-AS0—anrdt-or—AIZ—AF—antdfor—ASS—ASEG—and/iorA99, A100
and/ orlYA1083, Al106 a azbre B eattony VP 40A0/ 112124 PCT/ EP2010/ 001457 105
and/or A1ll, Al2 r %@&ﬁ%& ypyle&s@fsheé]g)xgme@tso f or m { box-e5 ocyc| yl " ;
wher ei n optli onal'ly ale@iRxyit B&l DisURhidio-bénzglulagei t uent's group (i) can in turn
i ndependentjly from ejach other be substituted with one or nore identical or
di fferent substi tuen([631 LBeIHE&néZBQ%Q@JP%W by e 1} 2, 3 or 4; andl the
physi ol ogi gal | y accqu L& o 2RLdyPazo@R 4-0pfridine B prodrugTs 0Ff§$ vat es and
st ereoi songrs t¥er eofcardokfic Weil Ng(4raniord4plesmyil-BBpIBOf i n a P i 0os.| 2. The
conpousd accor di ng tQanfldlé’ mul a (I) as claimed in plaim1, wherein IS
i ndependent iby—stubstituted—by—a—chentrcal—grou gl ected fromtnhe group
consi sting |of: and tkfe("p'k@@?@if'%?@lec%w ”é(gé %tbl e salts, derivat|ves,
prodrugs, spl vajges aféiray ’?/ 8¥r g‘F i nEl udi Ng7a% xt ur es| t hereof in
all ratios.| WO 2010[% bé’f &Igt@f FTYT 106 3. The conmpound @accordi ng
to formulael (1) as c WéH"?H \)’ cla|m:1 taol2 wherein: W_1\W
t oget her i nFependent for m' C% 0-". VYLi s i ndependentl y sel ected
fromthe grpup consi F -1 °t""a7€$ jCa’b yﬁ@éfﬁ; - §4o0) - N(RLL) -
-0 0) si hgl e¥bond tetra dro-2H -pyrazoto[3,4-c]pyridine-3- °
¢arboxylic acid 2-methoxy-benzylamide
6-(1 H-Benzotriazole-5-carbonyl)-4,5,6,37- _
tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- :
42 carbo;lylic acidp[é-(S—ch}oro-phenyl)-ethyl]- < 3,008-05
amide
25 6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- < 1 00E-05
43 carboxylic acid [2-(4-nitro-phenyl)-ethyl]- ' .
amide
6-(1 H-Benzotriazole-s-carbor]1y|)-g,5,6,37 -
tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- }
44 carboxylic acidp[é-(4-bromo-phenyl)—ethyl]- <1,008-05
30 amide
6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- < 1.00E-05
45 carboxylic acid 5-chloro-2-methoxy- '
benzylamide

35



Zli s independently "0"; 10Bis independently selected fromthe group
consisting of "4-chloro- phenyl, 3-trifluoronethyl-phenyl,
4-trifl uowormetoimbizphenyl , 4- trifl uoronet hyl sul fanyl - ph@a¥IEP2010/001457
4-trifluoromet hoxy-phenyl, 3-chloro-4- trifluoronethoxy-phenyl,
3,5-bis-trifluoronethyl-phenyl, 4- iggpropylphenyl, 4-tert.butyl-phenyl,
3, 5-di chl or o- phenyl , 4-chl oro-2- 15fluoro-phenyl, 3-chloro-phenyl,
2-fluoro-5-trifluoronethyl-phenyl, 3- chloro-4-trifluoromethyl-phenyl,
3, 4-di chl orfo- pheny’ , 62(“58% i) @l%hc% oln £5/get hoxy- phenyl,
4- et hoxy- phenyl , 4- ﬁrw azolfi[3,4 mgjgen |,
5- chl or o- 2-{met H6xy- pQg,rM yhc h1eAbR: gp| 3- brlomo4- f 1168t o- phenly! |
6- met hoxy-1, 2, 3, 4-t gtpe ﬁlﬂ/}éd{‘db napht haI en y1"' 20R1, R2, R3, R4,| R5, RS,
R7, R8, R9 I RIO—RIU - RI2—RI3—FRI4—FRI5—~are—+n each ot her
sel ected frjomthe gr|GupHEenzitEAzOREG-@rbonyihgdi6ogen, al kyl, nethyl, | isopropyl,
tert.gutyl,| halggen, |tet@hydrg2H-pygzolol3arelpyridipg 3- - gF3, -<0F§0E of)- al kyl :
_0-nethyl, |-NO2, - S(|Gpiowie AGH 2-Edypre- Hhﬁﬂb@;féWHEn ly sel'ected fromthe group
consi sting [of "hydr ¢ al kyl , nethyl, isopropyl, tert.butyl, hal ogen, -F,
-Br, -d, -|ICN, -CF3, -SF3, -O—l, -0-al kyI , -0-methyl, -NQ2, -S(O)2-rrethy| "
ni s i ndependent|y O, |[2-("b+-Benhzo®azaiaiS-careophyisd. diogi cal | y acceptable salts,
derivatives, pré8dr ugdetrasydroscgunaling- Séﬂrféft@&'%%ﬁ'ﬁbr s t het BBYE-0% ncl udi ng
m xtures tHereof in [ dFHePoHENZ 8572010/ 112124PCT/ EP2010/ 001457| 107 4. A
conpound seleeted—F+Hom-the—group—eonststing—of-—1——6-—(IHHBenzotrtpzol e-
5- car B8nyl )I- 2- [ 3- (4-|eHdenz mqger carbanyR# @S| 7-4, 5, 6, 7-
tetrahydro-It hi egp[ 2, Betraby@g2HAyrREORI3.capysigiegts ¢ aci d agieteog- [ 3- [ 4- Chl or o-
pheny1) - ur € do] 6- (2 ca@;eahgagddrtwwa‘eﬂwb*fh' ¥xazpl e- 6- carbonyl )t 4,5, 6, 7-
t et r ahydr o-|t hi eno[ 2, ¢ %;VHSB)?‘? di ne- 3-
3-(1H-Benzotriazol-5-ylcarbamoyl)-1,4,5,7-
tetrahydro-pyrazolo[3,4-c]pyridine-6- y
S0 carboxylic acid 4-triffuoromethyl-benzyl < 1,00E-06
15 ester
6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-c]pyridine-3- )
51 carboxylic acid 3-bromo-4-fluoro- < 1,00E-06
benzylamide
3-(1H-Benzotriazol-5-ylcarbamoyl)-2,4,5,7-
20 52 tetrahydro-pyrazolo[3,4-c]pyridine-6- < 1,00E-06
carboxylic acid 3,5-dichloro-benzyl ester
3-(1H-Benzotriazol-5-ylcarbamoyl)-2,4,5,7-
tetrahydro-pyrazolo{3,4-clpyridine-6- :
53 carboxylic acid 3,5-bis-trifluoromethyl- < 1,00E-06
benzyl ester
25 3-(1H-Benzotriazol-5-ylcarbamoyl)-2,4,5,7-
tetrahydro-pyrazolo[3,4-c]pyridine-6- )
s4 carboxylic acid 3-chloro-4-trifluoromethyl- < 1,00E-05
benzyl ester
3-(1H-Benzotriazol-5-ylcarbamoyi)-2,4,5,7-
tetrahydro-pyrazolo[3,4-c]pyridine-6- .
55 carboxylic acid 3-triflucromethyl-benzyl < 1,00E-06
30 ester
3-(1H-Benzotriazol-5-ylcarbamoyl)-2,4,5,7-
tetrahydro-pyrazolo(3,4-c]pyridine-6- .
56 carboxylic acid 4-trifluoromethylsulfanyl- < 1,00E-06
benzyl ester
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carboxylic acid am de 6-(1H Benzotriazol e- 5-carbonyl)-243-(4-
trifluoronethyl- phenyl)-ureidol- 4,5,6,7-tetrahydro-
t hi enol2,8ocpmyrnetisne- 3-carboxylic acid am de 6-(1H BeRzORPREADODEST
S5-carbonyl)-243-(4- isopropyl-phenyl)- ureidol-4,5,6,7-
tetrahydro-thieno[ 2, 3- c]pyridine-3- 0ar boxylic acid am de
6- (1H Benzotri azol e- 5-carbonyl) - 2431€ chl or o- phenyl ) - propi onyl am nol -
4,5, 6, 7-t et rahydr o- thi eno[ 2, 3-c] pyridine- 3-carboxylic acid am de
243- (4- Chl ¢ro- phenyl) r opi on ¥0o- 2, 3-di hydro-
benzooxazolle- 6- cart }% QL{) X' Wf 4‘}9@%%& fh eno[ 2, 3-
57 ro- byrézdlo[34 pyn ne-g- < 1 00E-05

carboxyhc acid 4-trifluoromethoxy-benzyl '

ester

3-(1H-Benzotriazol-5-ylcarbamoyl)-2,4,5,7-
tetrahydro-pyrazolo[3,4-c]pyridine-6-
carboxylic acid 3-chloro-4-trifluoromethoxy-
benzy! ester

< 1,00E-06

(1H-Benzotriazol-5-yl)-{3-[3-(4-methoxy-
phenyl)-piperidine-1-carbonyl}-2,4,5,7-
tetrahydro-pyrazolo[3,4-c]pyridin-6-yl}-
methanone

59 < 3,00E-05

10 6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-
60 tetrahydro-2H-pyrazolo[3,4-c]pyridine-3-
carboxylic acid 4-trifluoromethoxy-
benzylamide

< 3,00E-05

6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-

61 tetrahydro-2H-pyrazolo{3,4-c}pyridine-3-
carboxylic acid 4-trifluoromethyl-

15 benzylamide

< 1,00E-05

6-(1H-Benzotriazole-5-carbonyl)-4,5,6,7-
tetrahydro-2H-pyrazolo[3,4-c]pyridine-3-
carboxylic acid (6-methoxy-1,2,3,4-
tetrahydro-naphthalen-2-yl)-amide

62 < 1,00E-05

3-{[6-(1H-Benzotriazole-5-carbonyl)-

20 63 4,5,6,7-tetrahydro-2H-pyrazolo[3,4-
clpyridine-3-carbonyl}-amino}-3-(4-tert-

butyl-phenyl)-propionic acid methyl ester

< 3,00E-05

25

30
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c] pyridine-3- carboxylic acid am de 21344-1sopropyl - phenyl)-ureido]-6-(2-
oxo0- 2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5,6,7- tetrahydro-thieno[2, 3-
c] pyri di n®o2e10¢ciaet2zaxyl i ¢ aci d am de 2-[ 3-(3, 5-Di chl or o- PCT/EP2010/001457

phenyl ) -ureido]-6-(2- oxo-2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5,6, 7-
tetrahydro-thieno[ 2, 3- c]pyridine-3- Zr boxylic acid am de

6- (1H Benzotri azol e- 5-carbonyl)-212- chl or o- 2-f | uor o-

phenyl ) -acetyl am no]- 4,5,6,7-tetrahydro- thieno[2, 3-c]pyridine-

3-car boxyl i Claimsd am de 242-(4-Chl oro-2- fluoro-phenyl)- acetyl am no]-6-(2-
0x0- 2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5,6, 7-

1. Compound according to formula (1)
5 z, R3 R4
/W2 Y1\L )J\Y/M)\B
2 n
W1\N
/ R1
R2 1)
10 wherein:
W;, W, together independently form “~N=N-, —-C(O)}-0O-, -C(O)~S—, —-C(O)~
N(R5)-, —-C(O)}-C(R6)(R7)-, -N=C[N(R8)(R9)}-";
Y4 is independently selected from the group consisting of “~C(O)~, —
15 C(S)-, -N(R10)-C(O)-, —C(O)}-N(R11)~, —C(R12)(R13)~, single
bond”;
Y, is independently selected from the group consisting of “—
C(R14)(R15)~, —O—, —=N(R16)-, —C(O)-NH-, single bond*;
Z4 is independently selected from the group consisting of “O, S,
20 N(R17)";
L is independently selected from the group consisting of the group
consisting of:
ON Y
. ] \ %4
>N s s AN | b 4 !
) / S S >~
30 NS S N N
Jout 1@ Q&H th
i t :Q
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tetrahydro-thieno[ 2,3- c]pyridine-3- carboxylic acid am de

6- (1H Benzotri azol e- 5-carbonyl)-212-(3- chl oro-phenyl)-

acetyl amwoot/82847- tetrahydro-thieno[2,3- c]pyrid neP8I/Fparibonmsi c aci d
am de 109 6-(1H Benzotriazol e- 5-carbonyl)-2-[3-(3,5- dichloro-phenyl)-
ureido]-4,5,6,7- tetrahydro-thieno| 2165- c] pyridine-3- carboxylic acid am de
2-[2-(3-Chl oro- phenyl)-acetyl am no] - 26 (2-oxo- 2, 3-di hydro- benzooxazol e- 6-
carbonyl)-4,5,6,7- tetrahydro-thieno[2,3- c]pyridine-3- carboxylic acid

anm de 2-[2-(4-Cg oro- ipheiepéhdangtseleatsdiadm tHe-dréu® sensistibg &f Fyydioatkyl,

benzooxazol e-6- car bonl¥e%gfolc1:§/3)’/l? érZ/I_, heteroaryl”, wherein “cycloalkyl, heterocyclyi, ary,
heteroaryl” can be independently substituted with one or more
identical or different substituents selected from the group consisting

5 of: “(i) ,hydrogen, alkyl, (Co-Cjp)alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, halogen, —F, —Cl, —-Br, —|, —=CN, —CF3, —=Nj, —NH,, —
NHX1, -NX2X3, -NO,, —OH, —-OCF;, -SCF3;, —SH, -O-SO;H, -
OP(O)(OH),, —-CHO, —~COOH, —C(O)NH;, —SO3H, ~P(O)(OH),, —

10 C(O)-X4, —-C(0)O-X5, ~C(O)NH-X6, —C(O)NX7X8, —0-X9, —O(-
X10-0);-H (a=1, 2, 3, 4, 5), -O(-X11-0)-X12 (b =1, 2, 3, 4, 5), ~
OC(0)-X13, -OC(0)-0-X14, -OC(O)}-NHX15, —-O-C(O)}-NX16X17,
—OP(0)(0X18)(0X19), —0OSi(X20)(X21)(X22), —OS(0,)-X23, —
NHC(O)-NH,, ~-NHC(0O)-X24, -NX25C(0)-X26, —-NH-C(O)-0-X27,

15 —NH-C(0O)-NH-X28, -NH-C(O)}-NX29X30, -NX31-C(0)}-0-X32, —
NX33-C(O)-NH-X34, -NX35-C(O)}-NX36X37, -NHS(0,)}-X38, —
NX39S(0,)-X40, -S—X41, —-S(0)-X42, ~§(0,)}-X43, —S(0,)NH-X44,
—S(02)NX45X46, —S(0,)0—X47, —P(O)(OX48)(0X49), -
Si(X50)(X51)(X52), —C(NH)-NH_, ~C(NX53)}-NH,, ~C(NH)}-NHX54,

20 —C(NH)-NX55X56, —C(NX57)-NHX58, ~C(NX59)-NX60X61, ~NH-
C(O)-NH-0-X62, -NH-C(O)-NX63—-0-X64, ~NX65-C(O)-NX66-
0-X67, —-N(~C(O)-NH-0-X68),, —N(—C(O)}-NX69-0-X70),, —N(-
C(O)}-NH-0-X71)(-C(O)}-NX72-0-X73), -C(S)-X74, -C(S)-O—
X75, —C(S)-NH-X76, —C(S)-NX77X78, -C(O)-NH-O-X79, -C(O)-

25 NX80—0-X81, —C(S-NH-0-X82, —-C(S)}-NX83~0-X84, -C(O)-
NH-NH-X85, —~C(Q)-NH-NX86X87, —C(O)-NX88-NX89X90, ~
C(S)-NH-NH-X91, —C(S)-NH-NX92X93, —C(S)}-NX94-NX95X96, ~
C(0O)-C(0)-0-X97, —C(0)-C(O)-NH,, —~C(O)-C(O)-NHX98, —C(O)~
C(0O)-NX99X100, —-C(S)}-C(0)-0-X101, -C(O)}-C(S)-0-X102, -

30 C(8)-C(S}-0-X103, ~C(S)-C(O)-NH,, ~C(S)}-C(O)-NHX104, —
C(S)-C(O)-NX105X106, —C(S)}-C(S)-NH,, —C(S)}-C(S)-NHX107, —
C(S)-C(S)-NX108X109, —C(O)-C(S)-NH,, —C(O)-C(S)-NHX110, -
C(O)-C(S)-NX111X1127;

wherein X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13,
35 X14, X15, X16, X17, X18, X19, X20, X21, X22, X23, X24, X25, X26,



tetrahydro-thieno[ 2,3- c]pyridine-3- carboxylic acid am de

6- (1H Benzotri azol e- 5-carbonyl)-2-[3-(4- chloro-2-fluoro- phenyl)-ureido]-
4,5, 6, 7- twonratyder4 t hi eno[ 2, 3-c] pyri di ne- 3-car boxyl i c PATIE®R2@N0I0057

242- (4-Chl oro-2- fluoro-phenyl)- acetylam no]-6- pyridin-3-ylnethyl-

4,5,6, 7-tetrahydro- thieno[2, 3-c] pyriq}*’ ne- 3-carboxylic acid am de

242- (4-Chl oro-2- fluoro-phenyl)- ace am no] - 6- pyridin-2-yl net hyl -
4,5,6,7-tetrahydro- thieno[2, 3-cl pyridine- 3-carboxylic acid am de WO
2010/ 112124PCT/ EP2010/ X7 X238, X29.3%304 XGh| X8 -X33n X0y | X33) X360y 7,6¢38, X39,

X40, X41, X42, X43, X44, X45, X46, X47, X48, X49, X50, X51, X52,
X53, X54, X565, X56, X57, X58, X59, X60, X61, X62, X63, X64, X65,
X66, X67, X68, X69, X70, X71, X72, X73, X74, X75, X76, X77, X78,

5 X79, X80, X81, X82, X83, X84, X85, X86, X87, X88, X89, X90, Xo1,
X92, X93, X94, X95, X96, X97, X98, X99, X100, X101, X102, X103,
X104, X105, X106, X107, X108, X109, X110, X111, X112 are
independently from each other selected from the group consisting of:
-alkyl, (Co-Cao)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

10 heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl“ and
wherein alternatively X7, X8 and/or X16, X17 and/or X29, X30 and/or
X36, X37 and/or X45, X46 and/or X55, X56 and/or X60, X61 and/or
X77, X78 and/or X86, X87 and/or X89, X90 and/or X92, X93 and/or
X95, X96 and/or X99, X100 and/or X105, X106 and/or X108, X109

15 and/or X111, X112 respectively together can also form

.heterocyclyl*;

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more
identical or different substituents V;

20
R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15, R16,
R17 are independently from each other selected from the group
consisting of: “V*;
\Y, is independently selected from the group consisting of: (i)
25 -hydrogen, alkyl, (Ce-Csp)alkyl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryt,
heteroarylalkyl, halogen, —F, ~Cl, —Br, =}, —<CN, —CFs, N5, —~NH,, —
NHA1, -NA2A3, -NO,, ~OH, -OCF;, -SCF3;, -SH, -O-SO;H, —
OP(QO)(OH)., —-CHO, —COOH, —-C(O)NH,, —SO3H, —P(O)(OH),, -

30 C(O)-A4, —C(0)O-A5, -C(O)NH-AB, ~C(O)NATA8, —O-A9, —O(-
A10-0),-H (a=1, 2, 3, 4, 5), -O(-A11-0),-A12 (b =1, 2, 3, 4, 5), -
0OC(0)-A13, -OC(0)-0-A14, ~OC(O)}-NHA15, —-O-C(O)-NA16A17,
—-OP(O)OA18)(0A19), —~OSi(A20)(A21)(A22), ~OS(0,)-A23, -
NHC(O)-NH;, ~NHC(O)}-A24, -NA25C(0)-A26, -NH-C(0)-0-A27,

35 —NH-C(O)}-NH-A28, -NH-C(O)}-NA29A30, —-NA31-C(O)}-0-A32, -



pyridin-2-ylnmethyl- 4,5 6,7-tetrahydro- thieno[2, 3-c]pyridine- 3-carboxylic
acid am de 2-[3-(4-Chloro- phenyl)-ureido]-6- (pyridine-3-carbonyl)-

4,5, 6, 7- twonratyder4 t hi eno[ 2, 3-c] pyri di ne- 3-car boxyl i c PATIE®R2@N0I0057

243- (4- Chl oro- phenyl)-ureido]-6- pyridin-4-ylmethyl- 4,5,6,7-tetrahyd ro-

t hi eno[ 2, 3-c] pyri di ne- 3-carboxylic 1 ﬁi d am de 242-(4-Chloro-2-

fl uoro-phenyl)- acetylam no]-6- pyridin-4-ylnethyl- 4,5, 6,7-tetrahydro-

t hi eno[ 2, 3-c] pyri di ne- 3-carboxylic acid am de 242-(4-Chl oro- 2-

fl uoro-phenyl)- acet Was3-0ed)-BH-2A34pyNAGSC®)YNABEASH LNHS(0,)-A38, —

45,6, 7-tetrahydro- 1 305(0,-A40, ~S—Ad1, ~S(0)-A42, ~S(0,)-A43, ~S(O-)NH-A44,
_S(0,)NA45A46, ~S(O;)0—A47, —P(O) OA48)(OA49), —
Si(ABO)(A51)(A52), —~C(NH)—NH,, ~C(NA53)-NH,, ~C(NH)-NHAS4,

5 _C(NH)-NA55A56, ~C(NA57)-NHA58, —~C(NA59)-NAGOAG61, ~NH-
C(O)-NH-0-A62, ~NH—C(O)-NAB3-O—A64, ~NAB5~C(O)-NAGE—
O-AB7, ~N(~C(O)-NH-O-A68);, ~N(~C(O)-NABI-O—-AT0);, —N(—
C(O)-NH-O~A71)(~C(O)}-NA72-0-A73), ~C(S)-A74, —C(S)-O-
A75, ~C(S)-NH—AT76, —C(S)-NA77A78, ~C(O)~NH~-O—A79, ~C(O)-

10 NAB0—O—A81, ~C(S)-NH-O-AB2, —C(S)-NA83-O—-A84, ~C(O)—
NH-NH-A85, —C(O)-NH-NABBA87, ~C(0)-NABB-NABOAYOD, —
C(S)-NH-NH—A91, —~C(S}-NH-NA92A93, ~C(S)-NA94—NAI5AI6, ~
C(O)~C(O)-0-A97, —C(O)C(O)-NH,, —C(O)~C(O)-NHA98, ~C(O)~
C(O)-NAQIA100, —C(S)-C(O)-O—-A101, ~C(O)-C(S)-O-A102, -

15 C(S)-C(S)-O—A103, —~C(S)-C(O)}-NHj, —~C(S)~C(O)-NHA104, —
C(S)}-C(O)-NA105A106, ~C(S)-C(S)-NH,, —C(S)~C(S)-NHA107, —
C(S)-C(S)-NA108A109, ~C(O)-C(S)-NH,, —C(O)~C(S)-NHA110, —
C(O)-C(S)-NA111A112";

wherein A1, A2, A3, A4, A5, AB, A7, A8, A9, A10, A11, A12, A13,

20 A14, A15, A16, A17, A18, A19, A20, A21, A22, A23, A24, A25, A26,
A27, A28, A29, A30, A31, A32, A33, A34, A35, A36, A37, A38, A39,
A40, A41, Ad2, A43, Ad4, A45, Ad6, A47, A48, A49, A50, A51, A52,
AS53, A54, A55, A56, A57, A58, A59, A60, A61, A62, A63, A64, AG5,
A66, AB7, AB8, AB9, A70, A71, A72, A73, A74, A75, A76, A77, A78,

25 A79, A80, A81, A82, A83, A84, A85, A86, A87, A88, A89, A90, A91,
A92, A93, A94, A95, A96, A97, A98, A99, A100, A101, A102, A103,
A104, A105, A106, A107, A108, A109, A110, A111, A112 are
independently from each other selected from the group consisting of:
.alkyl, (Co-Cao)alkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

30 heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl* and

wherein alternatively A7, A8 and/or A16, A17 and/or A29, A30 and/or

A36, A37 and/or A45, A46 and/or A55, A56 and/or A60, A61 and/or

A77, A78 and/or A86, A87 and/or A89, A90 and/or A92, A93 and/or

A95, A96 and/or A99, A100 and/or A105, A106 and/or A108, A109
35



t hi eno[ 2, 3-c] pyri di ne- 3-carboxylic acid am de 2-[2-(4-Chloro-2-

fl uoro-phenyl)- acetylam no]-6-(2- pyridin-4-0-acetyl)- 4,5,6,7-tetrahydro-
t hi eno[ 2, 8ochpyreditne- 3-carboxylic acid amde WO PCT/EP2010/001457

2010/ 112124PCT/ EP2010/ 001457 242-(4- Chl oro-2- fl uoro-phenyl)-

acetylam no] -6-(3- pyridin-2-yl- prog&) nyl)-4,5,6,7- tetrahydro-thieno[ 2, 3-
cj pyridi ne-3- carboxylic acid am de “fll—l— Benzotri azol e-

5-carbonyl ) -243-(4- chloro-phenyl)- ureido]-4,5,6,7-

t et rahydro-t hi eno[ 2, 3-amd/@yA11di, A243respacih@tylogethaccah aeb figrin est er

2-[3-(4-Chl oro- phenyl %eyggéy%gl]‘; 6- ( 2-

wherein optionally above substituents of substituents group (i) can in
turn independently from each other be substituted with one or more

5 identical or different substituents V;
n is independently 0, 1, 2, 3 or 4;
and the physiologically acceptable salts, derivatives, prodrugs, solvates and
stereoisomers thereof, including mixtures thereof in all ratios.
10

2.  The compound according to formula (1) as claimed in claim 1, wherein:

/W2
w1
15 N i

/ R1
R2

is independently substituted by a chemical group selected from the group
consisting of:

OH
) o o O/‘ﬂ@x_@
O o O
(0]

H H,N

20

N

and the physiologically acceptable salts, derivatives, prodrugs, solvates and
stereoisomers thereof, including mixtures thereof in all ratios.
35



0x0- 2, 3-di hydro- benzooxazol e-6- carbonyl)-4,5,6,7- tetrahydro-thieno[?2, 3-
cl pyridine-3- carboxylic acid nethyl ester 146-(1 H Benzotri azol e-5-

car bonyl )wB-20(opper2el i di ne-1- carbonyl)-4,5,6, 7- tetrahyacosrhiienof427 3-

c] pyridin-2-y1]-3-(4- chloro-phenyl)-urea 243-(4-Chloro-

phenyl ) -urei do]-1H indole-3, 6- di C\%ﬁ xylic acid 3- am de 6-[(2-o0xo0-2, 3-

di hydr o- benzooxazol - 6-y1)-am de]
2-[2-(4-Chl oro-2- fluoro-phenyl)- acetyl am nol -
acid (2- oxo-2, 3-di hydro- benzooxazol -6-y1l)-

010/ 112124PCT/ EP2010/ 001457

benzot hi azol e- 6- carboxylic

10

15

20

25

30

35

3.

The compound according to formulae (I) as claimed in any of claims 1 to 2,

wherein:

Wi, W, together independently form “~N=N-, ~C(O)-0—;

Y

Z,

B

is independently selected from the group consisting of “~C(O)—, —
N(R10)-C(O)—, —C(O)}-N(R11)-, —OC(O)-, single bond”;

is independently “O”;

is independently selected from the group consisting of “4-chloro-
phenyl, 3-trifluoromethyl-phenyl, 4-trifluoromethyi-phenyl, 4-
trifluoromethylsulfanyl-phenyl, 4-trifluoromethoxy-phenyl, 3-chloro-4-
trifluoromethoxy-phenyl, 3,5-bis-trifluoromethyl-phenyl, 4-
isopropylphenyl, 4-tert.butyl-phenyl, 3,5-dichloro-phenyl, 4-chloro-2-
fluoro-phenyl, 3-chloro-phenyl, 2-fluoro-5-trifluoromethyl-phenyi, 3-
chloro-4-trifluoromethyl-phenyl, 3,4-dichloro-phenyl, 2,5-dichloro-
phenyl, 2-methoxy-phenyl, 4-methoxy-phenyl, 4-nitro-phenyl, 4-
bromo-phenyl, 5-chloro-2-methoxy-phenyl, 4-fluoro-phenyl, 3-bromo-
4-fluoro-phenyl, 6-methoxy-1,2,3,4-tetrahydro-naphthalen-2-yI”;

R1, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13, R14, R15 are

n

independently from each other selected from the group consisting of:
“hydrogen, alkyl, methyl, isopropyl, tert.butyl, halogen, —F, —Br, —Cl,
—CN, —CF3, —SF3, —OF3, ~O-alkyl, ~O—methyl, -NO,, —S(O),—
methyl” K

is independently selected from the group consisting of “hydrogen,
alkyl, methyl, isopropyl, tert.butyl, halogen, —F, —Br, ~Cl, -CN, —-CF3,
—SF;, ~OH, —O~alkyl, -O-methyl, -NO,, —S(Q),—methyl”;

is independently 0, 1 or 2;

and the physiologically acceptable salts, derivatives, prodrugs, solvates and

stereoisomers thereof, including mixtures thereof in all ratios.



am de 24344- Trifluoromethyl- phenyl)-ureido)- benzothi azol e- 6-
acid (2- oxo-2,3-di hydro- benzooxazol -6-yl)- am de 243-(4-Chl oro-
phenyl ) - wei2dml+1212@nzot hi azol e- 6- carboxylic acid (2- o®roTZP3e1diobdr o-
benzooxazol - 6-yl)- am de 24344- Trifluoromethyl- phenylyureidoj -

benzot hi azol e- 6- carboxylic acid (1H— benzotriazol -5-yl)- amde 25 30
Compound 33 6-(1H Benzotriazol e- 5- 102r bonyl)-4,5,6,7- tetrahydro-2H

4, A compound selected from the group consisting of:

car boxylic

10

15

20

25

30

35

Compound
1

Compound
2

Compound
3

Compound
4

Compound
5

Compound
6

% o338

6-(1H-Benzotriazole-
5-carbonyl)-2-[3-(4-
chloro-phenyl)-
ureidoj-4,5,6,7-
tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid amide

2-[3-(4-Chloro-

phenyl)-ureido]-6-(2-

0x0-2,3-dihydro-

benzooxazole-6-

carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-

c)pyridine-3-

carboxylic acid amide

6-(1H-Benzotriazole-
5-carbonyl)-2-[3-(4-
trifluoromethyl-
phenyl)-ureido}-
4.5,6,7-tetrahydro-
thieno[2, 3-c]pyridine-
3-carboxylic acid
amide

6-(1H-Benzotriazole-
5-carbonyl)-2-[3-(4-
isopropyl-phenyl)-
ureido}-4,5,6,7-
tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid amide

6-(1H-Benzotriazole-
5-carbonyl)-2-[3-(4-
chloro-phenyl)-
propionylamino]-
4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-
3-carboxylic acid
amide
2-[3-(4-Chloro-
phenyl)-
propionylamino}-6-(2-
oxo-2,3-dihydro-
benzooxazole-6-
carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-



pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid 3,5- dichloro-benzyl am de 35

Compound 34 6-(1H Benzotri azol e-

5-carbonyl)-4,5,6,7- tetrahydro-2H

pyr azol o[\8p4e10¢iipseni di ne- 3- carboxylic acid 4- chl or o- beaTyEHPamiodel45\0O
2010/ 112124PCT/ EP2010/ 001457 6-( 1H Benzotri azol e- 5-carbonyl)-4,5, 6, 7-
tetrahydro-2H pyrazol o[ 3,4- cipyri dg@ﬁ 3- carboxylic acid [2-(4-

zo

chl or o- phenyl) - propyli-am de 6-(1H

triazol e- 5-carbonyl)-4,5,6,7-

tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic acid 2-

5
Compound
7
10
Compound
8
15
Compound
9
20
Compound
25 10
30 Compound
11

35

0
NH,
¥ a
~ AL -
S NH
)\ 0
[0} o]
NH,
H
N/\:jgﬁ‘/ , ) N
A S F
1 o
[o) a
NH,
H
%:Q\rqé"}_g
g F
o o
o
N,
i ' a
N:ﬁQY(I% —
s
" 0

c]pyridine-3-
carboxylic acid amide

2-[3-(4-Isopropyl-
phenyl)-ureido]-6-(2-
oxo-2,3-dihydro-
benzooxazole-6-
carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-
c]pyridine-3-
carboxylic acid amide
2-[3-(3,5-Dichloro-
phenyl)-ureido]-6-(2-
oxo-2,3-dihydro-
benzooxazole-6-
carbonyl)-4,5,6,7-
tetrahydro-thieno|2,3-
c)pyridine-3-
carboxylic acid amide

6-(1H-Benzotriazole-
5-carbonyl)-2-[2-(4-
chloro-2-fluoro-
phenyl)-acetylamino}-
4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-
3-carboxylic acid
amide

2-[2-(4-Chloro-2-
fluoro-phenyl)-
acetylamino]-6-(2-
oxo0-2,3-dihydro-
benzooxazole-6-
carbonyl)-4,5,6,7-
tetrahydro-thieno{2,3-
c)pyridine-3-
carboxylic acid amide

6-(1H-Benzotriazole-
5-carbonyl)-2-[2-(3-
chloro-phenyl)-
acetylamino]-4,5,6,7-
tetrahydro-thieno[2,3-
c)pyridine-3-
carboxylic acid amide



fluoro-5- trifluoronethyl- benzylam de 6-(1H Benzotri azol e-
5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic
acid [ 2- W08,2droditet2hor o- phenyl) - et hyl]-am de 6-(1H Benz@eCTiERzalomo1457
5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic
acid 2,5- dichloro-benzylamide 6-( llitggenzot ri azol e- 5-carbonyl)-4,5,6, 7-
tetra hyd ro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic acid [2-(4-

chl oro- phenyl) -ethyl]- amde 114

6-(1H-Benzotriazole-

[o) a
y N 5-carbonyl)-2-[3-(3,5-
a dichloro-phenyl)-
Compound N | N ureido]-lg 5 GyT)
12 \\ s N—' 1] 3 3
5 0

tetrahydro-thieno[2,3-
c]pyridine-3-
carboxylic acid amide

2-[2-(3-Chloro-
phenyl)-acetylamino}-

N
H a 6-(2-ox0-2,3-dihydro-
Compound %:GH(@N;_Q; benzooxazole-6-
13 S carbonyl)-4,5,6,7-
0 o)

tetrahydro-thieno[2,3-
clpyridine-3-
carboxylic acid amide
2-[2-(4-Chloro-

0 a .
NH, phenyl)-acetylamino]-
6-(2-ox0-2,3-dihydro-
Compound 0=<j:©\0/ = benzooxazole-6-
14 g carbonyl)-4,5,6,7-
S 0

10

15 tetrahydro-thieno[2,3-

clpyridine-3-
carboxylic acid amide

6-(1H-Benzotriazole-

a
© NH, 5-carbonyl)-2-[3-(4-
H chloro-2-fluoro-
20 Compound N l N phenyl)-ureido]-
15 N S >/__NH F 4,5,6,7-tetrahydro-
L 3 thieno([2,3-c]pyridine-

3-carboxylic acid
amide

2-[2-(4-Chloro-2-

o a
NH, fluoro-phenyl)-
25 acetylamino]-6-
Compound = ( ‘ N\ NH pyridin-3-ylmethyl-
16 e S F 4,5,6,7-tetrahydro-
o)

thieno[2,3-c]pyridine-
3-carboxylic acid
amide

2-[2-(4-Chloro-2-

o @
NH, fluoro-phenyl)-
acetylamino]-6-
Compound Z N | N pyridin-2-yimethyl-
17 S | < F 4,5,6,7-tetrahydro-
o]

thieno[2,3-c]pyridine-
3-carboxylic acid
amide

30

35



6- (1H Benzotri azol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3, 4-

c] pyridi ne-3- carboxylic acid [2-(4- chloro-phenyl)-1-

hydr oxymewbybtoetibged] - ami de 6- (1H Benzotri azol e- 5- car bh@eayEP2610B0BES57 -
tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic acid 2- methoxy-
benzyl am de 6-(1H Benzotri azol e- 5- cqigonyl )-4,5,6 ,7- tetrahydro-2H
pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid [2-(3- chloro-phenyl)-ethyl]-
am de 6-(1H Benzotri azol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H

pyrazol o[ 3, 4-

o]

H, 2-[3-(4-Chloro-
¥ Y sy ey
Comf: und > ° O>“ N 4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-
5 o 3-carboxylic acid
amide

0 " c 2-[3-(4-Chloro-
phenyl)-ureido]-6-
A (pyridine-3-carbonyt)-
1 Com1pgound « | N+ 4,5,6,7-tetrahydro-
0 S NH thieno[2,3-c]pyridine-
o]
o]

3-carboxylic acid
amide

NH, 2-[3-(4-Chloro-
> phenyl)-ureido]-6-
pyridin-4-ylmethyl-
4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-
3-carboxylic acid
amide

15 Compound \ . h
20 o

Cl

o 2-[2-(4-Chloro-2-

20 NH, fluoro-phenyl)-
acetylamino]-6-

Compound N7 N\ pyridin-4-ylmethyl-

21 W , ‘ o NH - 4,5,6,7-tetrahydro-

thieno(2,3-c]pyridine-
o 3-carboxylic acid
amide

25 a 2-[2-(4-Chloro-2-

o)
NH, fluoro-phenyt)-
acetylamino]-6-(2-
Compound , N pyridin-3-yl-acetyl)-
22 SN < F 4,5,6,7-tetrahydro-

| 5 0 thieno[2,3-c]pyridine-
3-carboxylic acid
amide

2-[2-(4-Chloro-2-

N, fluoro-phenyl)-
: N acetylamino]-6-(2-
Compound N o™ pyridin-4-yl-acetyl)-

23 | J 4 d 4,5,6,7-tetrahydro-
thieno[2,3-c]pyridine-
3-carboxylic acid

35 ° amide

30



c] pyridine-3- carboxylic acid [2-(4-

6- (1H Benzotri azol e-

ni tro-phenyl)-ethyll- am de
5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3, 4-

cl pyri di n®o2e10caetzaxylic acid [2-(4- brono-phenyl) - et hyPLI/FRRo1d®01457
6- (1H Benzotri azol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3, 4-
c] pyridine-3- carboxylic acid 5- chl orig- 2- met hoxy- benzyl am de WO

2010/ 112124PCT/ EP2010/ 001457 5 115

5-carbonyl)-4,5,6, 7-

5
Compound
24
10
Compound
15 25
20 Compound
26
25
Compound
27
30
Compound
28

35

1

NH,
Z N
1 [ D
X S
S 0

OM )
S

o | ) —ve

W o

N—NH

Conmpound 46 6-(1H Benzotri azol e-

2-[2-(4-Chloro-2-
fluoro-phenyl)-
acetylamino]-6-(3-
pyridin-2-yl-
propionyl)-4,5,6,7-
tetrahydro-thieno|[2,3-
clpyridine-3-
carboxylic acid amide

6-(1H-Benzotriazole-
5-carbonyl)-2-[3-(4-
chloro-phenyl)-
ureido]-4,5,6,7-
tetrahydro-thieno[2, 3-
cJpyridine-3-
carboxylic acid
methyl ester
2-[3-(4-Chloro-
phenyl)-ureido]-6-(2-
0x0-2,3-dihydro-
benzooxazole-6-
carbonyl)-4,5,6,7-
tetrahydro-thieno[2,3-
c]pyridine-3-
carboxylic acid
methyl ester

1-[6-(1H-
Benzotriazole-5-
carbonyl)-3-
(pyrrolidine-1-

" carbonyl)-4,5,6,7-

tetrahydro-thieno[2,3-
c]pyridin-2-yi}-3-(4-
chloro-phenyl)-urea

2-[3-(4-Chloro-
phenyl)-ureido}-1H-
indole-3,6-
dicarboxylic acid 3-
amide 6-[(2-ox0-2,3-
dihydro-benzooxazol-
6-yl)-amide]



tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic acid 4-
chl oro-2-fluoro- benzyl am de Conpound 1547 6-(1H Benzotri azol e-

5- car bony 24106118127~ t et rahydr o- 2H pyrazol o[ 3, 4- c] pyr ipdirmP2@0/0ca5boxyl i C
acid [2-(4- fluoro-phenyl)-ethyl]- am de

20 Conpound 48
tetrahydro- isoquinolin-6-yl]-

[ 2- (1H Benzotri azol e- 5-carbonyl)-1, 2, 3, 4-
est'ér

carbam c acid 3,5- dichloro-benzyl

Compound
29

Compound

10 30

15 Compound

31

20

Compound N
32 y

25

Compound
33

30

Compound
34

35

Cl

2-[2-(4-Chloro-2-
fluoro-phenyl)-
acetylamino]-
benzothiazole-6-
carboxylic acid (2-
0x0-2,3-dihydro-
benzooxazol-6-yl)-
amide

2-[3-(4-
Trifluoromethyl-
phenyl)-ureido]-
benzothiazole-6-

carboxylic acid (2-
oxo0-2,3-dihydro-
benzooxazol-6-yl)-
amide

2-[3-(4-Chloro-
phenyl)-ureido]-
benzothiazole-6-
carboxylic acid (2-
oxo-2,3-dihydro-
benzooxazol-6-yl)-
amide

2-[3-(4-
Trifluoromethyi-
phenyl)-ureido}-
benzothiazole-6-

carboxylic acid (1H-
benzotriazol-5-yl)-
amide

6-(1H-Benzotriazole-
S-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid 3,5-
dichloro-benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo{3,4-
c]pyridine-3-
carboxylic acid 4-
chloro-benzylamide



25 30 Conmpound 49 6-(1H Benzotriazol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H
pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid 4- trifluoronethyl sul fanyl

- benzyl amwvOeoBBi1eapound 50 3-(1H Benzotri azol -5- yl carbamrgdipa0i4d7 5, 7-
tetrahydro- pyrazolo[3,4- c]pyridine-6- carboxylic acid 4-

trifluoronethyl-benzyl WO 2010/ 11212141%CT/ EP2010/ 001457 116 ester 5 10

o M 6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
o o tetrahydro-2H-
pyrazolo[3,4-

Compound
% c]pyridine-3-
10 N carboxylic acid [2-(4-

AN chloro-phenyl)-
propyl]-amide

6-(1H-Benzotriazole-
5-carbonyi)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
15 Comggund clpyridine-3-
carboxylic acid 2-
n fluoro-5-
trifluoromethyl-
benzylamide

o M ) 6-(1H-Benzotriazole-
) w@i 5-carbonyl)-4,5.6,7-
M ! tetrahydro-2H-
Compound pyrazolo[3,4-
37 ' clpyridine-3-
carboxylic acid [2-
M (3,4-dichloro-phenyl)-
ethyl]-amide

25 o '&j}\a 6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
] tetrahydro-2H-
Comg)so und o pyrazolo[3,4-
clpyridine-3-
p carboxylic acid 2,5-
dichloro-benzylamide

20

30 6-(1H-Benzotriazole-

o}
y \/\©\E 5-carbonyl)-4,5,6,7-
D : tetrahydro-2H-

Compound pyrazolo[3,4-
39 clpyridine-3-
carboxylic acid [2-(4-
AN chloro-phenyl)-ethyl]-

35 amide



Compound 51 6-(1H Benzotriazol e- 5-carbonyl)-4,5,6,7- tetrahydro-2H
pyrazol o[ 3, 4- c]pyridine-3- carboxylic acid 3- brono-4-fluoro- benzyl am de
15C1  3- (wbR2Bsvmaot2ni azol -5- H yl carbanoyl) -2, 4,5, 7- t et PahyErea0/001457
pyrazol o[ 3, 4- c)pyridine-6- carboxylic acid 3,5- dichloro-benzyl ester 25
Compound 53 3-(1H Benzotri azol - 5- ylﬁ% rbamoyl)-2 ,4,5,7- tetrahydro-

pyrazol o[ 3, 4-

10

15

20

25

30

35

Compound
40

Compound
41

Compound
42

Compound
43

Compound
44

Compound
45

c] pyri di ne- 6-

6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-

clpyridine-3-
carboxylic acid [2-(4-
chloro-phenyl)-1-
hydroxymethyi-ethyl]-
amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 2-
methoxy-
benzylamide

6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-

C]pyridine-3-
carboxylic acid [2-(3-
chloro-phenyl)-ethyl}-
amide

6-(1H-Benzotriazole-

5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-

carboxylic acid [2-(4-

nitro-phenyl)-ethyl]-

amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-

pyrazolo[3,4-
clpyridine-3-

carboxylic acid [2-(4-

bromo-phenyl)-ethyl]-

amide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 5-
chloro-2-methoxy-
benzylamide



carboxylic acid 3,5- bis-trifluoronethyl -

3-(1H Benzotri azol -5- yl carbanoyl)-2,4,5,7- tetrahydro-

benzyl

ester

30 35 Conpound 54
pyrazol o[ 3, 4-

ci pyri di no@etlociaetzaxyli ¢ acid 3- chloro-4- trifl uoronet RgrArecapd1465t er
2010/ 112124PCT/ EP2010/ 001457 117 5 Conmpound 55 3-(1H Benzotri azol - 5-
pM%azoI o[ 3,4- N*N c] pyridine-6-

yl carbanoyl)-2,4,5,7- tetrahydro-

10

15

20

25

30

35

Compound
46

Compound
47

Compound
48

Conipound
49

Compound
50

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
clpyridine-3-
carboxylic acid 4-
chloro-2-fluoro-
benzylamide

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-

pyrazolo[3,4-
clpyridine-3-

carboxylic acid [2-(4-

fluoro-phenyl)-ethyl]-

amide

[2-(1H-Benzotriazole-
5-carbonyl)-1,2,3,4-
tetrahydro-
isoquinolin-6-yl]-
carbamic acid 3,5-
dichloro-benzyl ester

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-
carboxylic acid 4-

trifluoromethylsulfanyl

-benzylamide

3-(1H-Benzotriazol-5-
ylcarbamoyl)-1,4,5,7-
tetrahydro-
pyrazolo[3,4-
cJpyridine-6-
carboxylic acid 4-
trifluoromethyl-benzyl

WO



carboxylic acid 3- trifl uoronethyl-benzyl ester 3-(1H Benzotriazol -5-
yl carbanoyl)-2,4,5,7- 10 tetrahydro- Conpoundpyrazol o[ 3,4- N

56c¢i pyri dvoeetyiieeaboxylic acid 4- trifluoronethyl sul f amgii/EPR@noyi4sESt er
20 Conpound 57 3-(1H Benzotriazol -5- ylcarbanoyl)-2,4,5,7- tetrahydro-
pyrazol o[ 3, 4- c] pyridine-6- carboxyl iﬁsaci d 4- trifluoronethoxy- benzyl
ester (1H Benzotri azol - 5-

ester

6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-
tetrahydro-2H-

e Sy
Compound Q pyrazolo(3,4-
51 N clpyridine-3-
g = H F carboxylic acid 3-
N\ NH bromo-4-fluoro-
N~ Br

benzylamide

Ci 3-(1H-Benzotriazol-5-
H ylcarbamoyl)-2,4,5,7-
) tetrahydro-
Compound N Y
H

50 pyrazp{o[3,4—
5 c]pyridine-6-~
= o} carboxylic acid 3,5-
20 N—NH dichloro-benzyl ester

F 3-(1H-Benzotriazol-5-
F ylcarbamoyl)-2,4,5,7-
F N tetrahydro-
05 Compound N pyrazolo[3,4-

53 )\ N c]pyridine-6-
carboxylic acid 3,5-

A bis-trifluoromethyl-

NN benzyl ester

10

3-(1H-Benzotriazol-5-
30 F ylcarbamoyl)-2,4,5,7-
c tetrahydro-

C d N pyrazolo{3,4-
ompoun Iy cloyridine 5.
)\ H carboxylic acid 3-

o Q\,/QO chloro-4-
\ trifluoromethyl-benzyl

35 ester

15



y1l)-(343-(4- met hoxy0. phenyl ) pi peridi ne-1- carbonyl]-2,4, 5,7- tetrahydro-
/ pyrazol o[ 3,4- Nc]pyridin-6-yl}- \ methanone WO

2010/ 112woRCIWVHP2010/ 001457 118 6-(1H Benzotri azol e- PCT/EP2010/001457
5-carbonyl)-4,5,6,7- tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic
acid 4- trifluoronethoxy- benzyl am d 15 FINN 6-(1H Benzotri azol e-
5-carbonyl)-4,5,6,7- tetrahydro-2H ﬁﬂazol o[ 3,4- c]pyridine-3- carboxylic
acid 4- trifluoronmethyl- benzylam de 20

3-(1H-Benzotriazol-5-
ylcarbamoyl)-2,4,5,7-
N tetrahydro-
Comg;und m/(:[ N pyrazolo[3,4-
N clpyridine-6-
5 O)\Qﬁ/go carboxylic acid 3-
4 trifluoromethyl-benzyl
NN ester

$><F 3-(1H-Benzotriazol-5-
ylcarbamoyl)-2,4,5,7-
tetrahydro-

H
Compound \ pyrazolo{3,4-
N
56 H 4 clpyridine-6-
0

10

carboxylic acid 4-
trifluoromethylsulfanyi
N—NH -benzyl ester

15

P 3-(1H-Benzotriazol-5-
ylcarbamovyl)-2,4,5,7-
H tetrahydro-
Compound N pyrazolo[3,4-
57 " N/CE:’/ clpyridine-6-
carboxylic acid 4-
20 ° trifluoromethoxy-

N—NH benzyl ester

3-(1H-Benzotriazol-5-

? ylcarbamoyl)-2,4,5,7-

tetrahydro-

pyrazolo[3,4-
MCE: c)pyridine-6-
carboxylic acid 3-
chloro-4-

N/NH trifluoromethoxy-
benzyl ester

25 Compound
58

(1H-Benzotriazol-5-
30 yl)-{3-[3-(4-methoxy-
phenyl)-piperidine-1-
Compound carbonyl}-2,4,5,7-
tetrahydro-
pyrazolo(3,4-
c]pyridin-6-yl}-
methanone

35



Compound 61

tetrahydro-2H pyrazol o[ 3,4- c]pyridine-3- carboxylic acid (
met hoxy- Iw@,28)04H212¢t r ahydr o- napht hal en-2-y1) - am de 3P{aEPEAIBHOHS7

NNBenzotri azol e-5- carbonyl)-4,5,6,7- tetrahydro-2H Conpoundpyrazol o[ 3, 4-
63ci pyri di ne-3- carbonyl | -am no}- 3- 516 4-tert-butyl - phenyl) -

nmet hyl

10
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35ester WO 2010/ 112124PCT/ EP.

Compound
60

Compound
61

Compound
62

Compound
63

0/ 001457

25 Conpound 62 6-(1H Benzotriazol e- 5-carbonyl)-4,5,6, 7-

6-

propi onic acid

//@/0 F 6-(1H-Benzotriazole-
0 F><F 5-carbonyt)-4,5,6,7-

/N:N NH

/
NH

tetrahydro-2H-
pyrazolo(3,4-
clpyridine-3-

<N carboxylic acid 4-
trifluoromethoxy-

benzylamide

N
HN SN 6-(1H-Benzotriazole-
5-carbonyl)-4,5,6,7-

o)
N M\Q\L
N == H carboxylic acid 4-
© N\ _NH F
N F

NHN, 6-(

tetrahydro-2H-
pyrazolo{3,4-
clpyridine-3-

trifluoromethyl-
benzylamide

1H-Benzotriazole-

tetrahydro-2H-

A\ - - -
oﬁ/}\@ . 5-carbonyl)-4,5,6,7
NH pyrazolo[3,4-

N\\N/NH

clpyridine-3-

O/GO/ carboxylic acid (6-
methoxy-1,2,3,4-

tetrahydro-

naphthalen-2-yl)-

amide

3-{[6-(1H-

N
\Y .
HN. SN g Benzotriazole-5-
0

tetrahydro-2H-
pyrazolo[3,4-
c]pyridine-3-

(4-tert-butyl-phenyl)-
propionic acid methyl

carbonyl)-4,5,6,7-
0
N .
== H carbonyl}-amino}-3-
© N\ _NH
N~

ester



119 5.Use of a conmpound as clained in any of clains 1 to 4 as autotaxin

i nhibitor. 56.Process for the preparation of a conpound according to

formul a (WP 2am/akeitned in any of clains 1 to 4 conpri si RgTiERR0ISEEST (a)
reacting a conmpound of the forrmula (I1), 010 WM \ RR. OH Rl wherein W,
W2, R1, R2 have the neanings as indi? ed inclaiml1, wth a conpound of
the formula (I1l1) Zi R3 R4 wherein L'Ts selected fromthe group consisting
of: OHN,HN HI sNs 120 and wherein Z1, Y2, R3, R4, B, n have the
meanings as indicated in claiml, to yield a conpound according to fornul a
(1) as indicated in claim1, in which Y1 denotes "-C(0)-"; O (b) reacting
a conpound & t Nesefdramongpduht)as@laimed in any of claims 1 to 4 as autotaxin inhibitor.

5 6. Process for the preparation of a compound according to formula (l) as claimed

in any of claims 1 to 4 comprising the steps:

(a) reacting a compound of the formula (li),

@)
W
10 /2 OH
W1\
N
RZ/ R1
L))
wherein Wq, W,, R1, R2 have the meanings as indicated in claim 1, with a
15 compound of the formula (lif)
R3 R4
.
L Y, nB
()
20 wherein L is selected from the group consisting of:
25
30

35



wherein WL, W2, Rl, R2 have the neanings as indicated in claiml1, with a
conpound L selected fromthe group consisting of: to yield a conpound of

t he formwe 201114212300 (11la) WO 2010/112124PCT/ EP2010/ @0TA®Z01080148Ner ei n
WL, W21 Rl, R2 have the neanings as indicated in claim1l; further reacting
the conpound of fornula (1la) with a,ggnpound of formula (1V) R3 R4 0

,nh B wherein R3, R4, B, n have the neanings as indicated in claiml, to
yield a conpound according to forrmula (1) as indicated in claim1, in which
Z1 10denotes "0" armddYdhedsmd;, o5, RINRRIB)n Havartte Ridanihgs elsasditated irddlaift)

reacting a conpoun f.. f or nul Va%or Vb) 0,15 . wherein mand n

i ndependent |y are g Poly»%)lp%forﬁvaotuﬁgggg% gdﬁgorg%.da[(il])easflaplﬁﬁ eq in ¢18iM 1. Pher ei n
L is sel ected fromwhich grdeaptesdaG{@t;ng of : WO '

2010/ 112124PCT/ EP2010/ 001457 122

or
5
(b) reacting a compound of the formula (Il)
0]
w
/2 OH
W1\
10 /N R1
wherein Wy, W,, R1, R2 have the meanings as indicated in claim 1, with a
compound L selected from the group consisting of:
15
20
25
to yield a compound of the formula (lla)
30
0]
W
/0 L
W1\
/N R1
R2

(ifa)

35



and wherein Z1, Y2, R3, R4, B, n have the nmeanings as indicated in claim1,
to yield a conmpound according to formula (1) as indicated in clains 1 and
2, in whiwb2vb/denetes "-C(R12) (R13)- and R12, R13 bot hrdempe@o/ob4sDr Y1

denotes "-C(0)-", 20or (d) reacting a conpound of the formula (V)
HO(O) G- L(VI) wherein L is selected frg{nthe group consisting of: with a
conpound of the formula (VI1) WO 201 112124PCT/ EP2010/ 001457 123

S5wherein W,, W2, Rl, R2 have the nmeanings as indicated in claiml; to yield

a conpound of the fbersH &, (W, R, REhWeQhd MRS @¥lihdidated in claim wherein W,
W2, R1, R2 have the neanings as indicated in claim1; further reacting the

conpound of formul aurth¥t tdakting the cdrpRRe bNdralialfa)onitih 8otbMnd st fnfa
wherein R3, R4, B, have the neanings as indicated in claiml, to yield a
conpound accordi ng('pb formula (1) as indicated in claim1, in which Y1
denotes "-N(R10)-C(0)-", Rh dﬁﬂot es "H', Z1 denotes "0", Y2 denotes
"-N(RB6) -" and R16 lgnotes 25 (e) reacting a conpound of the formula
(1'X) wherein L i s\exl\\ect firomthe group consisting of: 124

N

n B
(v)

wherein R3, R4, B, n have the meanings as indicated in claim 1, to yield a
compound according to formula (I) as indicated in claim 1, in which Z,
10 denotes “O” and Y, denotes “~N(R16)-* and R16 denotes “H™:

or

(c) reacting a compound of the formula (Va) or (Vb)

@)
15 (
n OH
N X
| |
m \ —~N
O (va) or ' (Vb)
20 wherein m and n independently are 0, 1 or 2, with a compound of the
formula (1ll)
/1211\ R3 R4
L Y2 n B
05 ()
wherein L is selected from the group consisting of:
30

35



10 and wherein Z1, Y2, R3, R4, B, n have the neanings as indicated in
claim1l, with a conpound of the formula (VII) wherein W, W2, Rl, R2
have t he woanioiggi2as i ndicated in claiml;, to yield a cecparadoacasT di ng to
formula (1) as indicated in claim1, in which Y1 denotes "-N(R10)-C(0)-"
and R10 denotes "H'. 20 or (f) reactiﬂ& a conmpound of the fornmula (X) 0 25
1.- L. OH(X) wherein W, W2, Rl, R2,°°Y1 have the neanings as indicated in
claiml1l, wherein L is selected fromthe group consisting of: 30 . - - NH
HN, \ ies 35with a conpo :
2010/ 112124PCT/ EP2010/ 00 B, n have the
nmeani ngs as i ndicated | i ound according to formul a
(I') as indicated in cllai

and R16 denotes "H' <N N NR, <
= NH —#:—N \
N 2 ' X
AR 0
o
10 N—
A s
15
and wherein Z,, Y,, R3, R4, B, n have the meanings as indicated in claim
1, to yield a compound according to formula (I) as indicated in claims 1
and 2, in which Y, denotes “~C(R12)(R13)- and R12, R13 both denote "H"
or Y denotes “—C(O)-,
20 or
(d) reacting a compound of the formula (VI)
HO(O)C-L (Vi)
wherein L is selected from the group consisting of:
25
N
H
‘/@ b
\\ s A
NH
30 0 2
H
A N /
N

35 with a compound of the formula (V11)



7. Medi canent conprising at |east one conpound as clainmed in any of clains
1 to 4. 8. Medicanent conprising at | east one conpound as clained in any of
clainms 1 wo?2ofaeizase in the treatnent and/ or prophyl axipsTaP2@lysisst ogi cal
and/ or 15pat hophysi ol ogi cal conditions, which are caused, nedi ated and/or
propagated by increased | ysophosphatic _acid | evels and/or the activation of
aut ot axi n. 9. Medi canent conprisingvat | east one conpound as clainmed in
any of clainms 1 20to 4 for use in the treatnent and/or prophylaxis of

physi ol ogi cal and/ or pwt hophysi oNggi cal conditions selected fromthe group

e

consisting of: "cancey,? , maf i gnant tunours, benign tunmours, solid
tunours, sarcomas, YCakci nond hyperproliferative disorders, carcinoids,
Ewi ng sar conas, Kap05|Nsar SOt

the brain and/or th 5nervous

ﬁé brain tunmours, tunours originating from
yst em and/ or the meni nges, gliomas,
gl i obl ast onas, neurobl ast omas, stonf@W cancer, kidney cancer, kidney cell
carci rpmas, prostate cance prostate carci nomas, connective tissue
tunours, soft tissid eé%f‘(\%nﬁ‘é'z RJaRehaxe thaumeanings as indicatedringlaém Thead
tumours, neck tumours, |aryngeal cancer, oesophageal cancer, thyroid
cancer, osteosar con¥ieldnrmpeigl %fé't‘%f?&@mat(l’{)uﬁn ma, testicular cancer, |ung
cancer, |ung adenocarcinonma, snall cell |ung carcinonma, bronchial
carci nomas, breast cancer, car i nomas, intestinal cancer, colorectal
tumours, col on carci ngr i ti nomas, gynaecol ogi cal tunours, ovary
t unmour s/ ovari an t und rs, ancer, cervical cancer, cervix
car ci iéhms, 35cancer o] &r us, corpus carci nomas, endonetri al
carci nomas, urinary_ YO 2010/ 1R1124PCT/ EP2010/ 001457 126 bl adder cancer,
urogenital tract canc€er, bladder cancegvinski n cancer, epithelial tunours,
squanous epithelial carcinoma, basaliomas, spinalioms, nelanonas,
i ntraocul ar nel anoméereih YUk WenRASR2 Mavoihpt reedrengscasiindicateb ipbiain heukaeni as,
chronic nyelotic | eukaem a, chronic | ynphatic | eukem a, acute | eukaem as,
acute nyel oti c | eulkather seactiogtre copmrhuatiof fdreulee(vil i), withyarpdrop@sd of
angi ogenesi s, artegi 8&%@{?& s, opthal mc di seases, choroidal
neovascul ari zati on, c retinopathy, inflammtory di seases, arthri ti S,
neur odegener ati on, rest eno%@ \qund heal i ng and/or transplant rejection”
The medi canent as & y of clainms 7 to 9, wherein in such

medi cament conpri ses%a&\l ea ne addi ti onal pharmacol ogically active
subst ance. The nedi canentNas cl/arBed in any of claims 7 to 9, wherein the
medi cament is applied before and/ offMliuring and/or after treatnent with at
| east gne addi tional pharnmacol ogically active substance. Pharnaceuti cal
compoiti on conpr i ¥PREARENRF Betibd edhe ynaaningstasvedieatediimclaim hitovielsa one
conpound as cl ai neaomgo@m/a&i‘orcﬁh@td@mlmé@l )4s .r@@atéﬁﬁﬁfﬁﬁeﬂﬂid fRlch§QNPOSI ti on

as claimed in claim13 furt her i Si east one additional 'conmpound
sel ected from the §PORIBS cOURIOHGIG fRﬂ)‘PquF‘HP%dﬂcéi pgnafes &t XbHenotes
excipients, auxili a.rm(ezae)_a@hu\m@t@noggsl Hents, carriers and/or additional
phar naceutically active substance other t’han the compound as clainmed in any
of clainmse 1 to 4r Kit conprising a therapeutically effective anmount of at

| east 26ne conpound as-clained in any of clains 1 to 4 and/or at |east one
phar maceuti cal qeymestitg 8BompoahdbiBE farmunyxpf clains 12 to 13 and a
therapeutically effective amount of at |east one further pharnacol ogically
active substance other than the conpound as clainmed in any of clainms 1 to
4.

o 7 R3R4

1
30 Ho/u\L/U\Y2 B

wherein L is selected from the group consisting of:

35
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or

(f)

124

/
N

and wherein Z,, Y,, R3, R4, B, n have the meanings as indicated in claim
1, with a compound of the formula (VII)

W2 NH,
/
W1\
N

/ R1
R2 (Vi)

wherein W;, W,, R1, R2 have the meanings as indicated in claim 1; to
yield a compound according to formula (1) as indicated in claim 1, in which
Y, denotes “~N(R10)-C(O)-* and R10 denotes ,H".

reacting a compound of the formula (X)

0
Y
MWe 1‘L)J\OH
wy
N
/ R1

wherein Wy, W5, R1, R2, Y, have the meanings as indicated in claim 1,
wherein L is selected from the group consisting of:

with a compound of formula (X1)
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125

R3 R4

H,N B

(X1)
wherein R3, R4, B, n have the meanings as indicated in claim 1, to yield a
compound according to formula (1) as indicated in claim 1, in which Z,
denotes “O”, Y, denotes “~N(R16)" and R16 denotes “H".

Medicament comprising at least one compound as claimed in any of claims 1
to 4.

Medicament comprising at least one compound as claimed in any of claims 1
to 4 for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions, which are caused, mediated and/or propagated
by increased lysophosphatic acid levels and/or the activation of autotaxin.

Medicament comprising at least one compound as claimed in any of claims 1
to 4 for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions selected from the group consisting of: “cancer,
tumour, malignant tumours, benign tumours, solid tumours, sarcomas,
carcinomas, hyperproliferative disorders, carcinoids, Ewing sarcomas, Kaposi
sarcomas, brain tumours, tumours originating from the brain and/or the
nervous system and/or the meninges, gliomas, glioblastomas,
neuroblastomas, stomach cancer, kidney cancer, kidney cell carcinomas,
prostate cancer, prostate carcinomas, connective tissue tumours, soft tissue -
sarcomas, pancreas tumours, liver tumours, head tumours, neck tumours,
laryngeal cancer, oesophageal cancer, thyroid cancer, osteosarcomas,
retinoblastomas, thymoma, testicular cancer, lung cancer, lung
adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast
cancer, mamma carcinomas, intestinal cancer, colorectal tumours, colon
carcinomas, rectum carcinomas, gynaecological tumours, ovary
tumours/ovarian tumours, uterine cancer, cervical cancer, cervix carcinomas,

cancer of body of uterus, corpus carcinomas, endometrial carcinomas, urinary
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10.

11.

12.

13.

14.

126

bladder cancer, urogenital tract cancer, bladder cancer, skin cancer, epithelial
tumours, squamous epithelial carcinoma, basaliomas, spinaliomas,
melanomas, intraocular melanomas, leukaemias, monocyte leukaemia,
chronic leukaemias, chronic myelotic leukaemia, chronic lymphatic leukemia,
acute leukaemias, acute myelotic leukaemia, acute lymphatic leukemia,
lymphomas, angiogenesis, arteriosclerosis, opthalmic diseases, choroidal
neovascularization, diabetic retinopathy, inflammatory diseases, arthritis,

neurodegeneration, restenosis, wound healing and/or transplant rejection”.

The medicament as claimed in any of claims 7 to 9, wherein in such
medicament comprises at least one additional pharmacologically active
substance.

The medicament as claimed in any of claims 7 to 9, wherein the medicament
is applied before and/or during and/or after treatment with at least one
additional pharmacologically active substance.

Pharmaceutical composition comprising a therapeutically effective amount of

at least one compound as claimed in any of claims 1 to 4.

The pharmaceutical composition as claimed in claim 13 further comprising at
least one additional compound selected from the group consisting of

physiologically acceptable excipients, auxiliaries, adjuvants, diluents, carriers
and/or additional pharmaceutically active substance other than the compound

as claimed in any of claims 1 to 4.

Kit comprising a therapeutically effective amount of at least one compound as
claimed in any of claims 1 to 4 and/or at least one pharmaceutical composition
as claimed in any of claims 12 to 13 and a therapeutically effective amount of
at least one further pharmacologically active substance other than the
compound as claimed in any of claims 1 to 4.



