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3-(1,2,3-Triazol -4-yl)pyrrol o[ 2, 3-b] pyridine derivatives gmm ILI‘ mmm"”mm

rel ates to conpounds of the fornula | 5 10 )(i?Z)Y]mlq(;h Régd t WA i
R3) (R R3) (R4)] nHet or -[C(R3 nCyc, R2denot+ss i,

[,C( )(Rii%fﬁ"’lﬁﬂg“ch%) 2%1 Het ' [CERS) 2]1- 15 Cyc, GRIEBROINEEINT

R3denot es Hor A Rddenotes H, A -[C(R3) 2) nOR3, -[C(R3) 2] nCOORS,

-[C(R3) 2] IN(R3) 2 or -[C(R3)2] nHet, Adenotes unbranched or branched al kyl

having 1-6 C atonms, in which one or two CH2 groups may be replaced by 0, N

mmy be repl aced by P Sydnsese-Sy0PE R Bhtavip %‘3?"2F-'V??PV%8153 7 & atoms,

Ar denot es phenyl vvhich i s unsubstituted or nono-, - or trisubsti- tuted
by Hal, A ) CO\I( R3) 2, NR3COA,
NR3S02A, cmsqq@cbéx‘% é?ﬁ%f/ CoﬁtRﬁuﬂdSRF“tngHP\é'@'phenyl which is
unsubstituted or nono-, - or trisubsti- tuted by Hal, A OR3, N(R3)2,

SR3, NOZS CN, COOR3, CC]\I(RS)Z
R N:;N\

N
H R®
) 10
e in which
R denotes A, -[C(R>(R*)]-Ar, -[C(R*)(R*]Het or [[C(R*)(RY.Cyc,
R? denotes H, A, Hal, CN, -[C(R%y}s-Ar, -[C(R¥)]-Het', -[C(R%)z]a-
15 Cyc, OR? or N(R?),,
R? denotes H or A,
R* denotes H, A, -[C(R*2],0R?, -[C(R®),],COOR3, [C(R%),].N(R%),
or {C(R%)z]Het,
20 A denotes unbranched or branched alkyl having 1-6 C atoms, in
which one or two CHz groups may be replaced by O, N and/or S
g\w atoms and/or by -CH=CH- groups and/or, in addition, 1-7 H
atoms may be replaced by F,
Cyc denotes cycloalkyl having 3, 4, 5, 6 or 7 C atoms,
25 Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, JC(R*2],OR3, N(R®,, NO,, CN, COOR?,
CON(R?),, NR’COA, NR®S0,A, COR®, SO,N(R%), and/or S(O),A,
Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
20 tuted by Hal, A, OR®, N(R%),, SR®, NO,, CN, COOR?, CON(R?),,

NR’COA, NR®SO,A, SON(R%,, S(O).A, CO-Het', Het'.
[C(R)2IN(R®), [C(R¥)z)aHet!, O[C(R%)2]N(R®)z, O[C(R¥)luHet!,
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NR3COA, NR3S02A, S2N(R3)2, S(0)A, COHeti, Heti, [C(R3)2],N(R3)2,
[C(R3)2)nHetl, O[C(R3)21IN(R3)2, O[C(R3)21nHet1 , 1 1111111111111
11111112112111111 n *G00002* WO 2010/ 127754PCT/ EP2010/ 002207 2 NHCOQA,
NHCON( R3) 2, NH C(R3) 21 nN( R3) 2, NHCOJ C( R3) 2] nHet 1,

NFI CONH[ C(‘fé@)z%lﬂﬂ f8) 2, NHCONH[ C( R3) 2} nHet 1, O00ONH[ C( R3)PZJI/RYRRE)N2207
OCONH C(R3) 2] nHet 1, CO-Heti, CHO and/or &£0A, 5 Hetdenotes a nobno- or

bi cyclic saturated, unsaturated or aronmatic heterocycle having 1 to 4 N,
and/or 0 and/or S atons which is unsubstitut ed or may be nono- or

di substituted by Hal, CON(R3) 2, NR3COA,
NR3S02A, COR3, 10SC2NR3 ﬁgﬁ“&ﬁ@@w M*&Q@E%(Pa) lwblvﬁla 2 bi- or tricyclic
saturated, unsaturated NHC&D@[C(F@L]nHe{‘eNFFGGNHt(ﬁRh)%I’ 3 to 4 N, O and/or
S atons which is unsubstituted or -fono. or di sub ute b Hal , A ORS,

N(R3) 2, SR3, N02 CN, CNHRHNIHE B&lz)nlzietwﬁﬁ@wm BhHNR®) iSSOZN(RB)Z S(0) A,

ey g, A MR A °

S 1) 3 T, TR Bl AR U b

ﬁnd/or =0 (car bonylj/ oxyg%tayocyﬁlled'wmgﬁ‘t &:84albland/@a:ﬁ:damdjosswmts)rasMldﬁﬁke[)ocycl e
1 2 N i

o' &1 el andr or =0 ( Tntssbred 8h Bk B naticr BR drueSheuteBy Bl gy o, Y A

25ndenotes 0, 1 or 2, aN(RPHNORONIGCOBRPYCOMRYS WG@A NR%@&W@ORM

st er eoi soners thereof gB I‘lxlggl n& in all ratios. The

m.xtures thereof
compoun of the formul c@sdigr l%élné the invention al so include the
3Qphar maceuti ¢al |y usabl e derivati ves and sol vates thereof. 3 The

i nventi on was '‘Based on denotem Banons bir PHACYRficiglWRtede HpsAlH@iehar areg
val uabl e properties, inmBA¢hs@ETIMRAT MY &N, €RAndBr 8SBEME Wnidd un-
preparation of medi canents.
- substituted or mono- or disubstituted by Hal, A, OR3, N(R%),,
SR® NO,, CN, COOR®, CON(R®),, NR3COA, NR3SO,A.
15 SO:N(R®), S(O)nA, CO-Het', Het', [C(R*)2].N(R%)2, [C(R®)z]Het',
O[C(R¥2IN(R?),, O[C(R®)2]Het!, NHCOOA, NHCON(R?),,
NHCOOI[C(R®)2].N(R?)2, NHCOO[C(R®),]Het",
NHCONHIC(R?)2].N(R®2, NHCONH[C(R®),],Het",
OCONHIC(R*)2].N(R?)2. OCONHIC(R®),]Het!, CO-Het', CHO,
20 COA, =S, =NH, =NA and/or =0 (carbonyl oxygen),

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

Hal denotes F, Cl, Bror i
25 n denotes 0, 1 or 2,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
The compounds of the formula | according to the invention also include the
30

pharmaceutically usable derivatives and solvates thereof.



51t has been found that the conpounds of the forrmula | and salts and/or
sol - vates thereof have very val uabl e pharnmacol ogi cal properties while
being well tolerated. In particular, they exhibit a cell
proliferaty vitality-inhibiting action as 1l0antagoni sts or agoni sts.
The corrpou%ggélg@?g?“di ng to the invention can therefore %é:TﬁFé’é@‘”PW"the
combating and/or treatnment of tunours, t&nour growth and/or tunour

net ast ases. The antiproliferative action can be tested in a proliferation
assay/vitality assay. 15 Accordingly, the conpounds according to the
invention or arHYAERAULACEY i r 1nistered
for the treatnent of cancer, %eﬁcﬁ@?%@%éﬁgﬁ%ggbpﬁ%%%b suuggﬂ?\s",%for
exanpl e, car civatiadie propertesaimpeetiafiartthesd whigh, capdecuszaisfor thaygrepsa- bl adder
or colon), ny i i (for 20exanpl e myel oid | eukaem a) or adenonas
(for exanple ﬂoﬁogﬂgédz%a}g?eﬁ%de- noma). The tunours furthernore include
nonocytic | eukaem a, brain, urogenital, |ynphatic system stomach,

| ar ynge and Jung, cargcin .4 ncluding |un adenocar ci nona and
smal | -cel | | ﬁéh%%?m@a? rt%iﬁ'&? 8%&‘P€Ufg%?fdge frrenda | ant salts asher sothe
conpounds  ar e vitys therds havs veiyaRlRibiophdhfichiRfbk fos! WRTIENSRIMET 1 - ciency
i nduced by H V-1 (Human Immnrgdefi Ci e’rslcy Vi rl?:g nggpfﬁ.es 4 cer,l ead
cancer, neck Hdeeratedsophageal cancer, gynaecol ogi cal cancer, thyroid
cancer, |ynmphomas, chronic | eukaem a and acute | eukaem a. In particular,

cancer-like cell growh is a disease which represents a target of the
present i nventn garticyias theyexhibit arced prolieratibmicelf vitaity-imhivites) dationeisn- Spounds

accordimpto j i di cament s, and/ or. fcament active
n@r edi ent's |tr?la é’rﬁzé‘r?%é'{%oﬁé%n eo?o'BP%WI%?P@WnFOtdthE IVENYoRCe8Rases and to
the use of cofipoefus bacsed firrtbe combhEng AMEBE tredtnicht of iftndUrE PRRRIUFON of a
phar maceutical _for the treatnen nd/ or prophylaxis of the said di seases
and to a procgg%mf‘cﬁnd?c?{éuwpﬂ%ﬂf” a%e- t he sai d di seases conprising 10t he
admi ni strat i offhefantipRlifdraties £teA s ] LINiERyY ON to a
patient in need of guch an adm n@g;ﬂgﬁ&%ﬁﬁﬂ%ﬁﬂ(gggeﬁggoé%gﬁy)ylﬁaﬂythe
conpounds acc8P¥Mg to the invention have an antiproliferative action. The
conmpounds$ according to the invention are 15 admnistered to a patient
having a hyperproliferative disease, for exanple to inhibit tunour grow h,
to reduce i nfAspondinahh the soopatnets adcolding to/telioemtibh fop bashav@asegpase, to
inhibit trans rei i aor _neur ol ogi.cal e due to tissue repair,
etc. The presg%'ﬂcgﬁgt)ag)ﬁdgagwgresc{ﬁ]ia{%ﬁg@ﬂ'f'%?reﬁ%ggﬁ%téﬁ?ctri”@nb?f @ELapeut i ¢
purposes. As isdiresalidrartihembersuchtse firRBinpld, Takiin2ti6r &@hfflet 0 bot h

t he preventi Onftgu;aldi seases angt t he tre(ft ment of pre-existing conditions.
The preventi ofi 1 PRBEEES JRY Y, Dlaqder g calen) awelpid disgasen(fa r at i on of
the COW@@UndSempl@dhﬁ@ofﬂ%tﬁ%%rﬂié‘y&rﬁdéh&r@s'(Rfre&ﬁmtp%eviﬁﬁ}éet%& gL of overt
di sease, for exanple for preventing tunour grow h. ternatively, the
cgnfpounds are"¥¥8Y for the treatment of ongoi ng di seases by stabilis- 25ing
or-1i nprovi ng b f | . The_.host or. patient can
bel ong to anythni%&%dl)%ﬁ@l&egm%mgg @égﬁ%’ﬁgﬁéaﬁ%%pﬁiﬁzalgplérgpgg|,ta9,

particul arly Wowphatc sysernstomaohc langigesl ane kingraarcinemd, ineN@ingrgng r abbi ts;

hor ses, cows, - ¢, . Animal nodel s are of
a@&%arc?ﬁénﬁa aﬁ& small-cell Tung czréinoma, pancreatic and/or breast

25 carcinoma.

The compounds are furthermore suitable for the treatment of immune defi-
ciency induced by HIV-1 (Human Imraunodeficiency Virus Type 1).
30 Cancer-like hyperproliferative diseases are to be regarded as brain cancer,
lung cancer, squamous epithelial cancer, bladder cancer, stomach cancer,

pancreatic cancer, liver cancer, renal cancer, colorectal cancer, breast can-



30interest for experinental investigations, providing a nodel for treatnent
of a human disease. 5 The susceptibility of a particular cell to treatnent
wi th the conpounds according to the invention can be determned by in vitro
testing. T\{gi cal I%/, a culture of the cell is incubated with a conpound
accor di ng Y8200d277% enti on at various concentrations forPCA/ERa01000R20% ti ne
which is sufficient to allow the 5activegagents to induce cell death or to
inhibit cell proliferation, cell vitality or mgration, usually between
about one hour and one week. In vitro testing can be carried out using
cultivated cells froma bi 2‘%?‘{%/ sanpl e. The anpunt of cells remaining after
fBEC

the treat nent %&Fd'Sa0TRED rTReSpbaged faneer. q¥prerdiogical fabhe

speci fic compandhy@ticaridae, |fsmgﬁbﬁqb§,_éﬁrémcq&ﬂ@eﬁﬁa aﬁ@ﬁcﬁ@tlélﬁ&&nﬁé.alﬁusi etc.
A therapeutic dose is typically sufficient considerably to reduce the

undesi red cel IPgtATacaRaerilike chlboroxrth s a disease whighi reprasestsva tesgetiafy of t he
patient is maitpt i i i ' til a

consi der abl e redgcétl‘i%g%mﬁg@l%r%gﬁ%ﬁ%eitm&gﬂgméergfgﬁgﬁétggg% &ﬁbout 50%
reducti on in tAsendepccydingdn thaindentign semeditanmeantsiand/ior metibassmtt i al |y no

nmor e undesired, & ; { ] .. There are ny di seases
associ ated wit Cﬁg%akr éﬁtflg?flggrﬁﬁo%ft?%aéch%négrgqllgfgelogwlgﬁlsﬁ31%%:1“ dgsgg{sﬁs

(apopt osis). Tind todimeliise ohsorapoursescestdingl theenveptibn dsrehaeteddrafidred t o,
the follow ng. .Th congén{ndﬁ a corditgu%@to the invention are 20 suitable for
the treat ment %f REMaLEUticahier theoweatiest and/ee porphylayissif thesaididi and/ or
mgration of seethnitsalpocerklisr ABYREmMER dfaRETBAIR dscz@bs %oﬂn%?i@i ghe i nti mal
| ayer of4m vesggsel, resulting in restricted blood flow throug tPI t vessel,

for exanpl e i AN§ REMIHLERtON of 8BE B MATe SPMPOENES ACeoriagitothe ingertianstove gr af t
vascul ar di segs@stiedf in i ' I#% sclerosis, coronary vascul ar
25di sease after glreaf [[ni ng, (\%éirurclhgﬁa t g%ﬁ%@sr?s perianastomati c prosthetic
restenosi s, restenosis after angioplasty or stent placenent, and the |iKke.
The conpounds t t . cegul . ators, .nodul ators or

i nhi bi tors of Iﬁagtgé%e%ﬁﬁwggtsﬂe ?O?i%%ééirr}%%aﬁél;oﬁr}ggtottﬁg '%V«?PF'%%?H? 8Bni ne ki nase
30t ype, whi chantigloliféeativierdotion aTheacorpposizoadrording tetheapritieRtarki nase 1
(PDK1). {Bhe c ounds cording.to the invention exhibit a certain action
in the inhibi %.HEW" ‘F"?Cﬁfg’ 33B??%EP?H'PS&HW@W{PH%@%’G%,SGI fikkexamaleTBK1. 6

PDK1 phosphor y¢ :aﬁﬁiﬁttamibuagtdwotﬁ,tt@é‘reéu@éﬂhﬂghﬁ#b‘?ioﬁfas%‘&at@%iﬂf ngfhoki nase
famly, conprisi SCK, S6K _and PKC i soforns. These ki nases are

PKB, .
i nvol ved in tﬁ@lﬁéwesij'éﬁfﬂsqv A REERICTansplan rejastionaercneceiogionl damsage cel | ul ar
5 functions, gugho BSsurelhiabic. W@%@Fm%é%qnﬁ%%%%aﬁébqgﬁod%%? L3 thus an

inportant regul ator of diverse nmetabolic erafive sust ai ni ng
ef f ect s. lactiyor fipngpe@tiegagposesdAs aset derajuithatahi eattrenty & isses as PDK1

inhibit@gs fo ' r. . 2008/ 112217 Al _descyi bes .
benzonapht hyr?odfeggﬂgteij?lmg% é;/rgggrgl n%@isqaﬁﬁf‘ Bl é?estr??}me@iﬁf)%rﬁ%t@gncer.
Pyri di nonyl deomditivris/ e aqrevertiondf proliRipkon/vitklil) i Achichea b?‘%l'ahﬁﬁiisﬁ& cancer
f kom WO 2008/ 054&&. 15Pyrr ol opgri di ne ki nase nodul ators for conbating
cancer are ded®l Pfthg gop nds according to the invention prior to the development

of overt disease, for example for preventing tumour growth. Alternatively,

the compounds are used for the treatment of ongoing diseases by stabilis-

25 ing or improving the clinical symptoms of the patient.
The host or patient can belong to any mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
30

interest for experimental investigations, providing a model for treatment of a
human disease.



WO 2008/ 124849. WD 2006/ 106326 Al and WD 2008/ 156726 Al descri be ot her

het erocycl i ¢ conpounds as PDK1l inhibitors for conbating cancer. WO
2009/ 054941 Al describes pyrrol opyridine derivatives as PDKLl inhibitors
20f or corrbatl ng cancer. | KKE and TBK1 are serine/threoni ne ki nases which
are highl yW ?1’3‘675\%5 to one another and to other |kB kiB¢I&RP30109p20% wo

ki nases pI ay an integral role in the inngate i nmune system Doubl e-stranded
RNA viruses are recog- 25nised by the Toll-like receptors 3 and 4 and the
RNA helicases RIG 1| and MDA-5 and result in activation of the

TRI F- TBK1/ | KK | d h
i nterferon reggte%%scapgpﬁnghg qagé%{lﬁ(\éfl et SUhéE?PQ%%QH E%rm of the

MAPK ki nase Medccotdfigrtome m\ttembhfca%ew@mﬂﬁe@%m&wéétmg Paedgns. I n
addition, the aythors were able to show that KE is anplified and

over expr essed GHiUrR Pldhe el isy iBauated witbra casmpoyndrassording tafeunvesdiapl es. 5The
reduction in i cancer
Qﬂ%n@@é&ﬁ)‘éhgﬁt@% F”o"?%'b%n% S% e viHigH [s @nt td F%\&E@éy

cells i nguces apopt osi s an airs feratio ereo et al.
obt ai ned” si ni |a%five paemtade mdmcg@em dealhl QIHOm’rdlat telmsllferaﬂanrpeirmaaht;eorof | KKE

in breast can I 5 (24),
11375- 11383] . R ‘%bﬁ 2‘?%%%@%‘5@5% oo ”"%”%%ﬁ e%e\&‘o‘#'&‘é&e‘*?{}? the first
time in 2006. can taetsarrlefdanuhgsmg cﬂﬂ%edzcbilé)ﬁramya isioppy sahple. Thd aRHANE DNA,

Kor herr et al cise t hree TRIF, TBK1 and 1RF3,
which are typ."é&tgfsy}er?ﬂ)@ﬂ%& ettﬁ%‘t%ﬁﬂg?'@ th%ﬂaﬁ? Mjie8nce as proangi ogeni c
factors [ C. Korherdoséberriegld hQRe sPedfit dtfiPourdPy, ¢ , Chien et
al. [Y. qtten et aI0 Ce'IeI fg 1 ? 170S 2006] publi shed tH%p’é%gﬁl /- cells

y

caionly be tﬂmsr%&aﬁ%nfétﬂ% eleaA dheraneulindong is ivriepiissffient whi ch
suggests an i @bﬁélﬁé%’!}lto%dﬂ@(ﬂﬂe' uho*eeﬁeé?eén %&E&qg%é‘%

Furthernore, they were able to show that an at ed nocE%own of TBK1l
triggers apopMbuedhe viahiliyar.the patiemds maintaiset s Thetesimentis géneralacent | y

bl hed th [ 1
Pines vt th macondied b SASBRLH IR AAF Sedteed R ekbinle B Skont d be of
t her apeuti c i tgsast abodss0% redycties othei e mmdmulaﬁd[rﬁhy%ﬁaorhllrﬁledtun@l Nat ur e

TR R K I U Rl kg

activity relates to either: (1) expression in cells which do not usually

express theseagroteln ki nases; (2) increased kinase expression, which
results i n undBST& g rBaNY diseasesi asseciatad wih garegylatianof eell poyjifaratiareas ed

kinase acti Vi kg c\é’ﬂ'bégthr(@ HbtbSis]. 'Th%%ﬁ@ﬁ@h&%@m?&%gt |95195éftﬁft%tri98t such as

cancer, and/or in per ac Ivity e correspon oteln nases
Hyper act i vi t y"méﬁﬁlt%éh%h”ﬁmng 6' hereehpfouods aocord&g to the invention are

20 suitable for the treatment of various conditions where there is proliferation
and/or migration of smooth muscle cells and/or inflammatory cells into the

intimal layer of a vessel, resulting in restricted blood flow through that ves-

A7
&

sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
25 disease after grafting, vein graft stenosis, perianastomatic prosthetic

restenosis, restenosis after angioplasty or stent placement, and the like.

The compounds of the formula 1, alsc act as regulators, modulators or
inhibitors of protein kinases, in particular of the serine/threonine kinase
type, which include, inter alia, phosphoinositide-dependent kinase 1
(PDK1). The compounds according to the invention exhibit a certain action

in the inhibition of the serinefthreonine kinases PDK1, IKKe and TBK1.

30



of the gene which encodes for a certain protein kinase, or the generation
of an activity level which can be correlated with a cell proliferation
disease (i.e. the severity of one or nore synptons of the cel

proliferatj ' e increases with increasing kinase | evel). The
bioavailaﬁ%ﬁgwghgﬁgg protein kinase may al so be ianuené@ﬂ"ﬁ%mpﬁ@nﬁ%esence
or absence of a set of binding proteins f this kinase. The nost inportant
types of cancer that can be treated using a conpound according to the

i nvention include colorectal cancer, small-cell |ung cancer,
10non-smal | -cell lung cancer, multiple nmyeloma as well as renal cell carci-
noma and endonetrium carcinoma, particularly also types of cancer in which
PTEN i s nut at RDK1 phesplairylatesrapdsictivates @rsubpgroap af thecABCasrottikinase

gl i obl astonna.._ 131 n_addi ti t c oun ccaording to the invention can
be used to acﬁ?@gﬁ Cé’&a‘?rlsf%oﬁ%ﬁ' ggﬁe%}%ﬁﬂdﬁ‘;@?f’%ﬁféﬂ% hege Kiiasee &t i ng
cancer chenot fievaiycis the @13KeighbhedrRiuetorapathway bAd (Btrer tasid\geiRfdri cacy of
certain gxisti cancer chenDLheraghﬁs and,radiotheraBies. 20Compounds of

n
the fornila | THGIOAEcTHEARFHYNaNg b pediijffaraptiadioandDKd|is husearnvf t hese

compounds,  f utinpenam eoRRRIERaRLHRblBoHS FbRedRlé YRR INESustTfifg] nVent T on
also relates to the optically active forns (stereol soners), sa tgs, t he
enantioners, tSH€Cacemates, the diastereomers and the hydr at es and sol vat es
of these conmpounds. The term sol vates of the conpounds is 25taken to nean
adductions of inert solvent nol ecules onto the conmpounds which form ow ng
to their nutudWOx2G08AEAI988 AZdeserib&e huianesliner derivhtivescasaRDKE ,inlibiters fei

di hydratgs or q] . _The term pharnaceutically usable derivatives is
thkc__en to rrean,C%ng%hggﬁpcer' ple, the salts of the conmpounds according
t o-t he i nvent VU0 2008/ £12207 90 G&eabee Befp@dbHthyHOMB endatives HREPHRA MHY odr ug
derivatives in%.takfen t o, mnean conpounds of the fornmula | which have been
modi fied by mP4RES T9f COPBRUNGCARNEE, al kyl or acyl groups, 9 sugars or

oL gopept | des PyfidinehyiClrbivdsite knbwhl RWBR1 ihififts RELBHoHhY BahGm ¢ he
effective conmpounds_according to the invention. fhese al'so i1 ncl ude

bi odegr adabl e 981 M?Og@pp@é%-ves of the conpounds according to the

i nvent i otp, as,:@% i i 0 - r 5..561- (1995).
The expression™ e}a %E?ﬂsekfirgiﬁgﬁﬁ@m%tgﬁsoiogg&ﬁhgh%%%%r%}-e éé?%&?Fgéfh% or of
a phar maceut i ¥¥D 20081124848 gr edi ent whi ch causes in a tissue, system aninal
or human a bi J ica i i s sought or 1l0desired, for
oxanpl o by oV OSIIPLER Bt AT SO B ALY oo beranes teiyor

"t her apeut i cakbmpelihdshs PEKANRLBItOrsdeNEiRBatiy @ifeeNt whi ch, conpared with a
correspondi ng %9@ } 5\9/9 s, not received this amount, has the follow ng
consequence: Vﬁg écﬁ) gé CriRRSPYTFRICPidinpRRr vatives ae PRI Tnabibersof  a

di sease,Z%yn-f&@émng@gﬁégﬁi on, conplaint, disorder or side effects or

al so the reduction in

~ IKKe and TBK1 are serine/threonine kinases which are highly homologous

to one another and to other IkB kinases. The two kinases play an integral

role in the innate immune system. Double-stranded RNA viruses are recog-

25 nised by the Toll-like receptors 3 and 4 and the RNA helicases RIG-l and
MDA-5 and result in activation of the TRIF-TBK1/IKKe-IRF3 signalling cas-
cade, which results in a type 1 interferon response.

%0 in 2007, Boehm et al. described 1KKe as a novel breast cancer oncogene

[J.S. Boehm et al., Cell 129, 1065-1079, 2007]. 354 kinases were investi-

gated with respect fo their ability to recapitulate the Ras-transforming



t he advance of a disease, condition or disorder. The expression
"therapeutically effective anount” al so enconpasses the anounts which are
effective for increasing normal physiological function. 20The invention

al so rel at\?§261§/15ﬁ4 use of m xtures of the conpounds of the fornmula I, for
exanpl e nmixtares-of two di astereomers, for exanple in tHETELRPIG042247 1. o
1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are particularly preferably

m xtures of stereoi sonmeric conpounds. 25The invention relates to the
conmpounds of the fornula | and salts thereof and to a process for the

preparation of r n h uticall abl e

salts, tauto rhs%ﬂg%gggé?tgéﬁ @Eﬁ@b%cﬂ#etggh?r% %ﬁﬁ?miﬁg@(ﬁeﬁ\b}egﬁg ®the

i ndol e- pr ot ectwargidgntifien] here Glsenyssbepdtiveldredyensonpound of the formula 11

10 i n whi cg R 8 not %s an i ndol e-protecti ng tgkoBl;P _10and/or a base or

aci d of the fdPAIFEON. e 8 Mese abicttg shRw 1BAT BKEsiganaplifisg@pd and bel ow,

the radicals Rlerd@rédied® nimetoldBreBBRRINREScAINHes HrituiRlr EARpleer mul a I,

unl ess expressly indicated otherw se. 15A denotes alkyl, is _unBranched

(l'inear)” or brHiecgaHction g geaes expression bysmegns of RNA igterferancelio beast oms. A
referably de p , 1 tyl,

p y denghesr d@ishvduces ‘érpbeﬁs Ps}?eﬂrfﬂt lﬁ@}?{% rtréé’ éfbglgér%té 6nrf§1PFéﬁ?y I,éd (Q)&o?

i sobutyl, sec-butyl or tert-but
3- et hyl but y| ,al-19btained similas findings é 2085 yvhicropyderiinessthkyinpodayde ofhexyl , 1-,
2-, 3- or 4- l pent 1,1-., 1, 2- 3-.,.2,2- , 2,3- 0r
203, 3- di met h;ﬁgggﬁ ,g’ei‘-gg cqncst QFE%W ‘Eddy &t Bly CancesRept 0B 5 (24).et hyl - 2-
met hyl propyl , 143¥521388].1, 2, 2-tri net hyl propyl, further preferably, for
exanpl e,qgrifluoromethyl. A very particularly preferably denotes al kyl
ha{\“ri; ng 1, 2, 3, 4, 5 or 6 C atons, preferably nethyl, ethyl, propyl,
| sopropyl, butaybrotbR@RiEni efie@ o T warbBFtba Rt th20R8*M
trifluoronethyl b op(_ant afr | uoeraoet hyl })(?1 Vf%é%-gft%f]?%}gégrsl?gﬁ%'hzogngé%oar two CH
and/ or CH2 gr &aening & asregnalibraryeermpsing:26,090 BDN@, Kort@raetatsidanti/ or by
é%%xggfﬁsﬁigd%réaﬁy a8 gUROS AT, TBK19NATRFS: which %L ?y)fJYceatllr)}yl or

involved in the innate immune defence as proangiogenic factors [C.Korherr

et al., PNAS, 103, 4240-4245, 2006]. In 2006, Chien et al. [Y.Chien et al.,
Cell 127, 157-170, 2006] published that TBK1-/- cells can only be trans-

formed to a limited extent using oncogenic Ras, which suggests an involve-

15

ment of TBK1 in the Ras-mediated transformation. Furthermore, they were
able to show that an RNAi-mediated kriockdown of TBK1 triggers apoptosis
in MCF-7 and Panc-1 cells. Barbie et al. recently published that TBK1 is of

¢ essential importance in numerous cancer cell lines with mutated K-Ras,

20

which suggests that TBK1 intervention could be of therapeutic importance

in corresponding tumours [D.A.Barbie et al., Nature Letters 1-5, 20091
25 Diseases caused by protein kinases are characterised by anomalous activ-
ity or hyperactivity of such protein kinases. Anomalous activity relates to
either: (1) expression in cells which do not usually express these protein
kinases; (2) increased kinase expression, which results in undesired cell
proliferation, such as cancer; (3) increased kinase activity, which results in
30 undesired cell proliferation, such as cancer, and/or in hyperactivity of the

corresponding protein kinases. Hyperactivity relates either to amplification



WO 2010/ 127754PCT/ EP2010/ 002207 11 A furthernore preferably denotes
unbranched or branched al kyl having 1-6 C atons, in which one CH2 group may
be repl aced by an 0, Nor S atomand/or, in addition, 1-7 H atons may be
repl aced 5Ar _denotes, for exanple, phenyl, o-, m or t ol

or p-ethyl ?\éﬂﬁ“”"s“ m or p-propylphenyl, o-, m or FGT& HIUB%}P‘HhenyI
o-,- m or p-tert- butyl phenyl, O0-; m or ¢-trifluoronethyl phenyl, o-, m or
p-fluorophenyl, o-, m or p-bronmophenyl, o-, m or p-chl orophenyl, o-, m
or p-hydroxyphenyl, o-, mor p-nethoxyphenyl, o-, m or

p- met hyl sul f o n

p- ami nophenyl , r@f't@&é%l wh%ﬁ enggvﬂ% fo&a E‘I‘?%VO%) %ﬁ n¥aﬁ$ ca'rthe generatron of

p- di met hy! ani ramr.ﬂmmw I,evekwhrnh can be- c@hﬂetﬁt@dllniitHdegﬂ‘rﬁﬂmbratr@n digBas@li.e.
i nocar bon

pret hyl am nos Ifon he -, m or e o-, m or

p- car boxypheng %yerﬁwp‘g'?e Br WQf%W?E@B@O?N’F%ﬁ%'hQ‘IO“é‘é@ rhg's%ﬁ‘

p- et hoxycarborrydreéﬁwuh F?fcredéin indscAe b1y, TR YA ailbility Bf or nyl phenyl,
o-, m 15p- cyanoph enly urtgﬂfer pr ef e?a 'y ,var ||yr6 é);grogerrf] 2,6-, 3,4-
or 3,5-difl uoﬂ‘ﬁ‘aSEWﬁsoﬂesnflueleﬁd by2h6presgn6e or absencerof a set of

3, 5-di chI or OPR&Hhg protains offihiys k 3,4- or 3,5-di bronophenyl,
2,3,4-, 2,3,5-, 93?6-,n%?4, 6- Ig%es?, 4, 5 tr| chl oro- phenyl, p-iodophenyl,

41 uor o- 3- chlorophenyl 2-fluoro-4- bronDphenyI 2, 5-di fl uoro-4-bronophenyl

TRy L T O D S e L T N

and/olr COOR5. abcmrfmaouhamveﬁtudmrnbhﬂe cs;rd@sectatwnc@ﬂ%mdﬂedende b?ﬁcerfor

exanpl e, or. 3-fur 252- _or pyrroly 1-, 2, 4-

o 5- |m1c?§zol yen- i“a” %é” lung C%?C%LmH@PEZ%V?APmazHS W@J?a%rer?f 6RhSHEY , 3-, 4-

or5- i soxazol Ylbma2and énddhﬁetﬁuﬁﬁa@éﬁbr%b ps?’mculérly Qrsofty;ie%oc%fflfaﬂéf’ﬂ wl, 2-, 3- or
re

4-pyridyl, 2-, 4- -pyrimdinyl, furthernore erab
1,2,3-triazol Wflch PEENcﬁ' m@a’f?ri m@f@'labﬁraSéz@mcerrprostate oanc@ryahpl 1- or 5--
etrazolyl 1, dlichiget8fiaazol -4- or -5-yl, 1,2, 4-oxadiazol -3- or -5-yl,

1,3, 4-thia- 30di azol-2- or -5-yl, 1,2, 4-t hi adi azol - 3- or -5-yl,
, 2, 3-thiadiazol-4- or -5-yl, 3- or 4- pyridazi nyl, pyrazinyl, 1-, 2-, 3-,

1

4-, 5-, 48 or 7zl 4- i soln

5- benzi m dazo,rf/?(j,jdlq(?%’x% cogp 8&'215)3 acg:ordr%q t%hﬁefnymrgg(ﬂa%be ysedtg. 4. 12

5-, 6- or 7- beolz'ep&yadditii/@/br syhergidtic ef.ﬁect< ﬁrc@farﬁeh@ﬂig)d@ﬂ:@r)them& 4-, 5-,
6- or 7- benzj,soxazo 7- benzaot hi azaolyl, 2-, 4-, 5-, 6-

or 7-benzi sot HI2RFS PXd ﬁadzo@erapées ?ﬁd/ or tl?éﬁitc’? Teﬁfﬂ%ﬂloéféft?!” exist- 3. 4

5-, 6-, 7- oring Ca%@bﬂéﬂéfﬁothéragre%and4radrc§heraﬁres 7- or 8-isoquinolyl, 3-, 4,
5-, 6-, 7- or 8-cinnolinyl, - or 8-quinazolinyl, 5- or

6- qui noxalinyl, 2-, 3-, 5-, 6-, 7- or 8- 2H benzo-1, 4-oxazi nyl, further
preferaBly 1, 8ohapzAdi emé o XA Ps

2,1, 3-benzot hi adi azol - i Ula1%réa§8?£%enzox[gfc]i?éahzvdlratgs an s?h/ates

het-er ocycl i ¢ @fatbeégp@mnayn@a §l®1hﬁ1frrpaa pharcheuncaumusybreymmgm ed.

oL UL T Invegd B3 8RR BB IR AL & 25
-3-furyl, 1, 38alt$| U‘)eodarwmémdrs thei’a@m’aiéﬂ-tﬂe dRisterdornBiscand the@ry@ré&b@ydr 0-1-,

-2-, -3-, -4- dro-1- 3-
-5-pyrrol yI SQ‘"‘“&E °§ r%r%?mqﬂurrw hﬁieeﬁerr@rﬁ?MaEﬁSlOf the QQWEE’PUDQS iSmi dazol yl ,
2, 3- di hyér o- 1taken1’o mera(fi‘addué'hor%r of iRerP ¥610&R Mélec&l@é Bﬁ{bytﬁé%orlnpounés or
-4-pyrazolyl, 1,4-dihydro-1- 2-, -3- or -4-

which form owing to tfwerr mutual attractive force Solvates are, for example,
mono- or dihydrates or alkoxides.
The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
30 called prodrug compounds.
The term prodrug derivatives is taker: to mean compounds of the formula |

which have been modified by means of, for example, alkyl or acyl groups,



151, 2, 3, 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or

4-piperidiny|, 2-, 3- or 4-norpholinyl, tetrahydro-2-, -3- or -4-pyranyl,
4-di oxanyl, 1,3- dioxan-2-, -4- or -5-yl, hexahydro-1-, -2- or

-4 pyrlda2| % hexahydro 1-, -2-, -4- or -5 pyrimdinyl, 1-, 2- or

3- pi per azi W 0104275543 tetrahydro 1-, -2-, -3-, -4-, -5 PCTEP20100(2207

-8-quinolyl, 1,2, 3,4-tetrahydro-1-, -2- 9-3-, -4- -5- -6-, -7- 20o0r

- 8- |squ|nonI 2-, 3-, 5-, 6-, 7- or 8- 3,4- dlhydro 2H benzo- 1, 4- oxazi nyl

further preferably 2, 3- nethylenedloxyphenyl 3, 4- et hyl enedi oxyphenyl ,

2 e ere S gon ok N SRR SRR Ko b e . 1

2, 3- ( 2- oxonet rfwmrmleml)/e chhpayhd® hcedr@ifg to the invention.
n-6- or -7-yl, furthernore 25preferably

3, 4-di hydro-2 enzodi oxepi
2, 3- di hydr oben @gﬁy’lncweé’ %%ﬁﬂﬁ?ﬁ'%i?‘?‘y@%fjﬁﬁ“éﬁwﬁs ofhe gamRaedsor e
preferably dem@ﬁdu? f&ﬂ@wm@nﬂbh CaCheseribad %a&%&&omﬂ@ 9, PRLA OCMC! €

having 1-.to 4 N, /or 0 and/ S atoms which 1's uhsubstitutedor' nono- or
di subst it ut ed SEA(EE) or Hal . 30Het very particularly preferably denotes
fury!, thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridyl, pyrimdinyl, tri azol yl, tet razol yl, thiadiazol e,
pyridazinyl ,  pyesexprgssion fefleciie ameonth dehgtes tﬂ:mamountkafmhmb;camm\awl yl, WO

20101127754P / 1, 3-benzodi gxol yl rrolidinyl,
t et r ahydr oi ni Cygll;o[ﬁ"%ljﬂ% S%lf chké%g?ﬁrﬁa@% 'h'CBicﬁé‘P?%llr‘rﬂ/F'ssq%Fb?’fg%r nyl , Y
pi perazi nyl , (amazlall drdiumydn @bldl@d@bﬁhé&td@#re@@ﬁée %ldm&%lﬂu%;ﬁ?t ginsubsti tut ed
or nono-4@r dld%ubs ituted %!éi@yand/or S5Irrespective of further

sybst i tut| ons, PIE? fBr exarp ﬂé@%@%‘éﬁhh@@'aas indi - cated for Het.
Het™ further nog adam@ﬁ ethé@x redgRAt: ‘ﬁ\%rﬁpéml@Qﬂy Qﬁeéﬁh@%ﬂduﬁt TR &

het erocycl e havi ng 0 and S atons I's unsubsti tut ed or may
be nmono- or m%&l‘%&%&owamwwgmr@m}dﬂ]qsqumtwhommt very

particularly Pé@‘él\?%'@@ﬁé’a:ﬂ@ﬂﬁlt ﬁﬁs ||°W'f‘§ Cgﬂgé Ueg]%%r olyl, imdazolyl,

pyrazol yl, oxazol I soxazoly Iazo pyri m di nyl,
triazolyl, teﬂmamwItreatmemhaaIMerrqyyznimdam elyhmatlm’fafza dbsbase rwm yl,

i soi ndol4 , qui nqly r 1, i oxol, I each
of which is ung&hs‘t!%i":m 8?m %‘P'Jdaf gﬁﬂa?e%fﬁ?téd’r@fr’g%ﬁ wgtion in

[ C( R3) 21nHet 1the aﬁvareteuofprcﬁé@rsabbdndimo@recﬁs@rdapnocycl ic saturat ed

het erocycl e h N and/ or O atons, may be nono-

1t
di substi tuted b e%prq%%n Wharareltically. aifegtive am%r%lm ?n@@'ﬁmsé?@Srb'W rolidinyl,
tetrahydroi mi aamlnysi whrcﬁtarr@avféa%%%e.@ék.mgn@ﬁ@g phy¥diogiBRIRRGIOR"Y !

pi perazi nyl, oxazolidinyl or 20i soxazolidi
unsubsti t ut ed or nono- or disubstituted by A Rl preferably denot es

LCL7) (B0, 19 O Bt BBt oy oL B
d?n.?t es H, tqrmjaznm@mp@ @()RBDe%]Qmereomers for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of stereoisomeric compounds.
25 The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | and
pharmaceutically usable salts, tautomers and stereocisomers thereof, char-

acterised in that

the indole-protecting group is cleaved off from a compound of the formula I
30



Hal preferably denotes F, Cl or Br, but also |, particularly preferably F
or d. Throughout the invention, all radicals which occur nore than
once may be 30identical or different, i.e. are independent of one another.
14 The conpounds of the formula | may have one or nore chiral centres and
can theref®?&18¥0* i n various stereoisoneric forns. Th&@CTHPAYA2R07
enconpasses all these fornms. 5Accordinglyg, the invention relates, in
particular, to the conpounds of the forrmula I in which at | east one of the
said radicals has one of the preferred neani ngs indicated above. Sone
preferred groups of conpounds may Qe expressed by the foll ow ng
sub-formulae la to Il, which comF%rn1£ﬂ the formula | and in which the
radi cal s not desi gnafeg—n, greatler tall have the 10meani ng indicated for
the formula I, but in i enotes - (R3) (R4)}nAr or
[C(R3)(R4)]nklet; in | S H Aor -[C(R3)2],-Het'; 15 in | cR4denotes
H -[C(R3)2],0R3 or -[®F i n | dAddnot es unbranched or branched
al kyl having 1-6 C atons, N 3 in which one CH2 group may be

repl aced®by an 0, N or S 204tom and/or, in addition, 1-7 H atoms may be
replaced by F; in | eAr denotfes phenyl which is unsubstituted or nono- or

di substi- tuted by Hal, -[C(R3)2]0R3, COOR3, CN and/or A; 25 in

| f Het denot es a nono- or bicyclic saturated aromatic heterocycle having 1 to
4 N, and/or O and/ oin %high ®elenbictan indslapHoetling/§Rdpor mono- or

di substituted by A and/or Hal; 30in IgHet' denotesS a nono- or bicyclic
aromati c heterocycle having 1 to 4 N, 0 and/or S atons which is

unsubsti4{nut ed . i ‘ ) >6) 21nket 1.
\A@j-;2010/41(}2177523%/T/ EPZ%%O%%%&??WF isddhGEhdY infd BRE0PAS S&s"

Above and below, the radicals R, R? and R® have the meanings indicated

for the formula I, unless expressly indicated otherwise.

15 A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6,
7,8, 9 0r 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbuty!, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3-or

20 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-athyl-1-methylpropyl, 1-ethyl-2-

_' methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for example,
trifluoromethyl.

A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r 6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

25 tert-butyl, pentyl, hexyl, trifluoromethyl, pentafiuoroethyl or 1,1, 1-trifluoro-
ethyl.

Py
b
%

One or two CH and/or CH; groups in A may also be replacedby N, O or S

atoms and/or by -CH=CH- groups. A thus also denotes, for example,
2-methoxyethyl or 2-hydroxyethyl.
30



denotes a nnonocyclic saturated heterocycle having 1 to 2 N and/or 0 atons,
whi ch may be nono- or disubstituted by A, denotes furyl, thienyl, pyrrolyl,

i m dazol yl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl,
pyrim di nyI triazol yI t et razol yl, thiadiazol e, pyridazinyl, pyrazinyl,
i ndol yl , i%B2HAARYF4 " benzi mi dazol yl, indazolyl, quinolylPCT/EP2010/002207

1,3;benzod|oxolyl pyrrolidinyl, tetrahyﬂroinidazolyl, t et rahydr opyrazol yl,
pi peri di nyl, nDrphoIinyI, piperazinyl, oxazol i di nyl or isoxazolidinyl, each
of which is unsubstituted or nono- or disubstituted by A and/or Hal ;

denotes fury! (L0 pyrazoly zol yl,

i soxazol yl, t Ht @&'@\ey%"ep&/ {3% dﬁ)’/"PP W{cheglef C3'/"IEd a\"@’ﬂ ﬁa&*a&ﬂﬁ C

thi adi azol e, ratbmdawwbh oﬁé MG gRlp maydsa r)é'placba %lyrmpcbﬁk orEaehsPEe! V! |

i ndazol yl , qU|nonI or - benzodi oxol yl , each is unsubstituted or

mono- or di subgtaﬂfjlﬁ'f’@d1'5ﬁ AtomHMGY bFG@N@FQ‘iPYIEI et1; denotes pyrrolidinyl,
t et rahydr0| m dazol yl, tetrahydropyrazolyl, piperi d| nyl, norpholinyl,
plpera2|g oxazolldlnyl or |soxazoI|d|nyI each of which is unsubstituted

or mono-°or diAnfesotes faexeypte, phenyk es m-G(rFRBMyM)-m-oop eﬁmmMrM)zHetORB
1,1
or 1 66 R3) 21 » e by, SRR BER- 0N et SRy b mi R

atons, in whi cnheomleocm grp)trpﬁlurrmméﬂaylpbm;dp@dnb)or@Fﬂdbrodﬁe@lyl o-, rH\Q)r
2010/ 127754PCT/ EP2010/ 002207 16 atom and/or, in addjtion, 1-7 'H at ons may
be repl aced by ®° A%k 85 DR PNIQIAPERNYls OUHéLHfﬁ’WQ!P’éCPf@PyhﬁndU or

di substi- tut Qﬂpbrwefr&ixyphérg@ $3) A} BPRInethisiifonyfgNeAD ﬂbormﬁar phigfodenot es a

nono- orqdbicyclic saturat aromati c heterocycle haV| ng to 4 N, and/or O
andlor S at omP'{AYcA-ire- UrRsamEIPheR¥doe M- rﬁfribmeﬁwlam@gb'@@ﬂw u-e®-8y A and/ or

b et " denoieginmpaRoBhehlCY Ch-Gr gl ATRLLEIABAEAGY 6L g L to 4 N

0 and/or S atons which i s unsubstitut di substi t ut ed
by A and/or [ @eBylaminesuifonylplenydenomeor a—amnocgrbbmyiplm*tyhrcmmdohet erocycl e

Fa éﬁﬁfﬁ“ﬁ%ﬁg* ety T or o D arlBnBAGn oy Y orBana o)

taut omer s and cattemgtheopiens m-hareadetylphehyddo-nen-ror ptiorragphée eef mi-oral |

ratios. 15 p-cyanophenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluoro-
phenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-dibromophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichloro-
phenyl, p-iodophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2,5-difluoro-4-bromophenyl or 2,5-dimethyl-4-chlorophenyi.
20

Ar preferably denotes phenyl which is unsubstituted or mono- or di-
substituted by Hal, -[C(R%],OR®, COOR®, CN and/or COORS®.

Py

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
25 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2 3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-- .
etrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thia-
diazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3-
or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl,
1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4-,

30



20The conpounds of the formula | and also the starting materials for their
preparation are, in addition, prepared by nethods known per se, as
described in the literature (for exanple in the standard works, such as

HoubenWeyl n der organi schen Chem e [ Met hods of ni mstry],
Geor g- Thi éwn%%@é}rﬂﬁg%, Stuttgart), to be precise under rea"gr&%ﬁm@g'%?%ti ons
25whi ch are known and suitable for the daid reactions. Use can al so be made

here of variants known per se which are not nentioned here in greater
detail. Compounds of the fornmula |I can preferably be obtained by

cleavi ng_the 301 guialendiRhfiuil 1 2UB. & br FIARERUMANNEIS40fs. 415 For mul a

1. 17 The reaction is carried out in'an 1nert so t and i's generally
carried out ikenaigoazeidndedols- G allkbénzothiazdWal, de-Seal+dr Treeradisdry dr oxi de,

carbonate or by opat r ak 3aci f thejal kali or

al kal i ne-eart lr?\h%rgélglr g %’r%foéﬁg%%}?%fﬁ%é%%@% OM s H%ﬂ’r#" Q-aﬁélo{lﬁi or caesium
5 Dependi ng omuiriotyl,cbnd, - dhs6yFedr Stiswyuiresyl! 3-08- 15-1§ Fsob@ti@eing, few

m nutes @and 1 dfyg, trr:; r%gé:t.i on tenperature i s between about -15 and 150,
normal |y’ bet wéar 160 Canfd Of Goduip2gqlin¥h Paei §rapinekaink 1%y, $rebuden’-195 8ind 80C,
10 Suitabl e i Rerbers-vard@zaiE fuir praradIe1, 3DEHB8RKENG 194466nA5 hexane,
petrol eum et her, benzene, toluene or xylene; chlorinated hydrocarbons, such

as trichl or oeCHRRErRsY! 2,123-8ppzEatbiagBzAkireor -6af BbR, i Ebeazmadiazak5-yehl or of or m
or dichl orone ; 2 ; tDanol ., i opanol ,

15n- pr opanol , qﬁ:élr)'ﬁt%?%f&g?é?g??ﬁ t%ﬁg{ﬁ?) Iet 'el&sgr?@wg@é@%gﬁyl et her,

dii so- propyl Unshbstitutedihetioaortbtisialen denbie) farrexdmpley2e3-diglydme?-, e8her s, such
as ethylmne glycql cr | ,mopoef hyl. et her t hyl.ene col, di net hyl
etther (diglyne ;&kgﬁg&gg{ggﬁyﬁ%é’a@bf 'nélé % “BﬁtFHﬂ@FfﬂX%rW 'k‘?/ryls& N as
acet am de, di wExoidnatgt, setratydoo-2 domBtthighl/b Creadingérol PIVID-; -3aj 4t bt &5, such

20as acetonitrile; f.oxi,des, .suc s di et hyl sul foxide (DVSO); carbon
di- sulfide; 83’%‘8‘8&%‘9' YL, -Zuch: 46 of oY ESHe Ty 200" SEHTORORER d; i ¢ 10
conpounds, suedtradydrd-1 Y, oPEdhangidiizof, 2 RAMYGRNE;, -BSLRr . U§-§ As ethyl
acetate, or mxtures of the said solvents. Particular prefer XC_e IS given
to al cohol's, 20¥h RERNYAR-1exdme é:Pyeaaidnbh-dinairelei-dr.-ddon Hdairigybr ot ect i ng
groups aiSe, fary exasphRydrsi.f.o0vh: DjOLeCti g UpS o_ SUG) 42 O
mesyl, furthernmore pr o!?yect i ng droups 'sug(%{ ag),yg?gf pé)?d?plcoz,‘ia@&%x&% 5 111
in which 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-

dioxan-2-, -4- or -5-yl, hexahydro-1-, -2- or -4-pyridazinyl, hexahydro-1-, -2-,

-4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-,

-4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- -6-, -7-
20 or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxaziny!,

further preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,

2,3-ethylenedioxyphenyl, 3,4-ethylenadioxyphenyl, 3,4-(difluoromethylene-

dioxy)phenyl, 2,3-dihydrobenzofuran-5- or 8-y, 2,3-(2-oxomethylenedioxy)-

phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore
25 preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-oxofuranyl.

Het furthermore preferably denotes a mono- or bicyclic saturated aromatic

heterocycle having 1 to 4 N, and/or O and/or S atoms which is unsubstituted

or mono- or disubstituted by A and/or Hal.

30 Het very particularly preferably denotas furyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,

thiadiazole, pyridaziny!, pyrazinyl, indolyl, isoindolyl, benzimidazolyl, indazolyl,



R2 and R3 have the neanings indicated in Caim1l, R denotes an

i ndol e-protecting group, X denotes C, Br, |I or OIf, with
trimethylsilylacetylene and a transition- net al catalyst in a Sonogashira
reaction, copper-catalysed [Lit.: Rafael Chinchilla Car nen
Naj er a, Ch 6%1@%&%007 107, 874-922], then cl eavi ng of’ TtEﬁeOW%ozgm
triomet hyl silyl group and subsequent |y rddcting with a conpound of the
formula IV NEN=EN-R1IV in which RL has the meani ng indicated in Caima1l,
20i n an azi de-al kyne cycloaddition [Lit.: Mdrten Meldal and Christian

Wenzel Tornes , X und 1V can
al so be prepa%ed%mr 3?&@8%'%8@9 H}Q@@@Iﬁgﬁ?@@ré\ﬁl@&gﬂ gﬁgt{%ﬂ?a} etal azide.
Phar maceut i calpysadolyd, miperichnyiemofpivofisyl, ;ﬂﬁé’taauw&iodaz@idpqﬂnd&ommﬁeng to the
i nvention can | n_their fin non-sal t. f or t he her hand, the
present inventi gﬂ Oiiwg'bCh 'ﬁHB%%%EL&EEPHg'oﬁlgeoﬁg'st'ﬂgg?étegq@%ﬁgﬁﬂygr F‘ﬁ"t he form
of their pharnmaceutically accept abI e salts, which can be derived from

vari ous 5)rgan| c _and_.inogganic ds. and bases by procedures _known in the
art. Phar macelfeeRaAVe 8@&@6?55? tiggions, ek tht%faétv hasdhe maaniasaindt he
formul a | arechfdd bheerost part prepared by conventional nethods. |If the
conpound of the formula | contains a carboxyl group, one of its suitable
salts can be f"tﬁtrféﬂh%quré@é@fpfﬂjﬂ)t@@nﬁw A-mons qnbmyahwromaalcmerawwe base to

give the corr a are, for_exa
al kali met al E\gg@ R ?)ﬁ%rfoqgr’é ‘?'E)(;Pr1§ass(:|hu'rs'SnHﬁgt'Jl%Z1 or Ef@éhb&nﬁ“%%r Xi de
and |ithium hydmt@stlwad w&andr‘m-[@(ﬂ ﬂnHmt al hydrOX| des such as barium

oqtasel um ot nbE B RREHaR RS mBbl FriotSEhf 2Rl SRR Such o

pi‘peri di ne, dlpgtdmmlca(mzﬂlgl atstadbipetHivdcy)l, LﬁﬁﬂVﬂPynrﬁ@nﬁ'tHﬁk&yIU@t@éb g of
t he conpounds af . th are |ikew se inc In the case o

certain conpoHHﬁg'aB‘?'et Wérr&laét” PYrazinyh dpdpiggigeindglyl. benzignidagoiyeingdazoidd by
treating thesgumm@umttsSbénzbano&BnL '&ch%@ﬁ/ﬁtﬂhh&%hé%ﬁ‘l Sﬁbﬁmo%oobﬂa“' ¢ and

i norgani c aci for exa en halid suc ydrogen chl ori de,
hydr ogen br onfig&bghituigad @ﬁdI'QBcHC )2] r(b‘letﬁer m neral acids and correspondi ng
salts thereof, such as sulfate, nitrate or phosphate and the |ike, and

al kyl - and nonoar yl sul fonates, such as ethanesul fonate, toluenesulfonate
and benzenesuHetrpreterablpdeootesra mwogacyiclic $atacatdd hatedlooele kspanditon@ Mdal ts

t her eof, such [i fI uo oacet at e, rLr | eat e, succi nate,
citrate, benzogalg?ﬁeéﬁ%flvhce' % 5% Oéﬁtfusﬁ%lufi%dﬁwgi cordingly,

phar maceut i caHey' \asrg ppttihleely peéfdrandiéndas §9ﬂrél&inﬁ,fl tbhghyRoRAgasby of the
formul a | mc}ﬁti thefoIIE Qé’%wgetat ate, alginate, arginate,
aspartate, yaronyeeolhRing tl’QO(Pgtgg |apiR§razinyk Qrazaliginybpsul - 20fite,
br omi de 20but y fsakezolHYRRACAIR wHidh TR RAGSMS i @Ba LR mfP BVHéhﬁstltﬁtQHny'lge

chl orobenzoate, citrate, cyclopentanepropionate, l'ucona
dihydr ogenphosphat e, dinitrobenzoate, dodecylsulfate ethanesulfonate

f Gorar at e, gal e 32@4 ate, gl ucoheptanoate,
gl uconate, gl ??%?t&&{%@&%@gﬁ RP Of Q% EH%E hem sul f at e,
hept anoat e, 2Bhdgnntesttd A bi HE(RIHAL-Het hydr ochl ori de, hydr obr om de,

hydr oi odi de, esul f i odi d t hi onate, isobutyrate,
| actate, |act obrogér? Fa%ﬁy%ﬁtg ﬁ %yiteghyln‘ém@w:‘treb”?ﬁnandeI ate,

net aphogphat eR* nmfémwsdértdte@t-l? [CRYLydREBZIBLRS), | emoRy dr ogenphosphat e,
2- napht hal enesul fonate, nicotinate, nitrate, oxaﬁ ate, ol eate, pal npate,

pecti nate, per- 30sul fate, phenyl acetate, 3-phenyl propionate, phosphate,
phosphonat e, Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or ClI.

Throughout the invention, all radicals which occur more than once may be

30 identical or different, i.e. are independent of one another.



pht hal ate, but this does not represent a restriction. 20 Furthernore, the
base salts of the conpounds according to the invention include al um nium
anmoni um cal cium copper, iron(l1l), iron(ll), lithium magnesium
manganese(, anese(ll), potassium sodiumand zinc_salts, but this
IS not intvﬁéé@an{@&?epr esent a restriction. O the abové’%\’?mg’f’?z&?fed
sal.ts, preference is given to ammoni um #he al kali netal salts sodi um and
pot assium and the al kaline-earth netal salts cal ciumand nagnesium Salts
of the compounds of the fornula | which are derived from pharmaceutically
acceptabl e or gap & 'ﬁd%f@é%?rﬂaa' m%gﬂ&@&ké ar &foreoéﬁi%%?éptréegﬁ’a‘dary. and
tertiary am nes, substituted am nes, also I ncludi ng haturally ] occurring
substit ut ed arfiandberefgreloccurinivadsys stededismsmeric forme XThafugeula lesncommns, for
exanpl e ar gi ni %g beli ine,. caffeine, chloroprocaine, choline, N, N -

di benzyl et hyl SFSETRM HESEA¥R Pt hi ne), di cycl ohexyl ani ne, di et hanol ani ne,

di et hyl am ne, 2-di et hyl am noet hanol, 2-di net hyl am noet hanol, ethanol -am ne,
et hyl enegli am ne, N-et hyém)r hol i ne, N-ethyl pi peridi ne, glucam ne,

15gl ucosam ne A9GPEIRGYH8S IMKFARAD SBiptes. InRestisubdy foatheremrounde af e, | ysi ne,
megl um ne, N-A&iia 1 Ir @hidh 2Rt ond Bf PBYaid ididdllPRALEA6F thRIRERHELNe,

pol yam ne resins, procaine, purines, theobrom ne, triethanolam ne,

tri et hyl ani ne Megnings iRgdicatadrbover Spmemyeteniedaraurs of compounds may be
tris(hydroxy MRE: N ! . this.is.n ihtended to
represent a1 ebrses oR NS BRGd AFRIAREN G, 1. Wihich BoliolhePBle t

cont ai n basi c nilal agdin whithdharadicajs aopdesigmated irggrettar dietdichaveithg agent s

such as 1< - . hal | for ex e .methyl, ethyl, isopropyl and
teft-butyl cﬁ?%é?%'@id '”gfcé‘kﬁ%sfz’fH??d%f'BH’%gg!?”th("G'&ba) al kyl sulfates, for
exanpl e dinmethyl, diethyl and dianmyl 25sul fate; (C o-Cl18)al kyl halides, for
exanpl e decyl, dodecyl, lauryl ristyl, and ste | chloride, brom de and
i odi de; and at”ﬁlfja( le'i}(ln) al kﬂenﬁﬁqqé@%’)(&}]n@%ﬁ%(ﬁ@ﬁmt chl ori de and
phenet hyi brom de. Both water- and oil-sol ubl e conpounds according to the

i nvention can_be prepared using such salts3 30 21 nate, hippurate,

hydr ochl ori deM Wydr Bbr oni delenplastihi Aeatle(Rhenttet'at e, megl umine, nitrate,

ol eate, fthosphonate, pival ate, sodi um phosphate, stearate, sulfate,

sul fosalicylate, tartrate, thiomal ate, tosylate and trometham ne, but this
i s not intendédlicto Répr esertenatasdst-{CE%)HORDorFGRARILECORT:t i on salts of
basi ¢ conmpounds of the forrmula | are prepared by bringing the free base
forminto contact with a sufficient anount of the desired acid, causing the
formation of trhie saht in adeadiksninbeaiheterbeinchEl kY REviIRGI56 Caflohs,

regenerated by bringing the sgl_ forminto contact with 10a base and
isolating the free base in W Clngrourdnar pe ramlaced kan s N poPns

differ i29 a certain respectat(;,ﬁglﬁuy&ppin%d;t%gﬁqggﬁrség?ﬁﬁﬁe}y{%{éﬁl%c%?g) of with

respect to certain physical_ properties, suc

solvents; for the purposesfof the invention, however, the salts otherw se
correspond to the respective free base forns thereof. 15 As nentioned, the
pharmaceutical |y acceptabl e base-addition salts of the conmpounds of the
formul a | areinfler medr wi t h wenales phenginivtriels js snstbstitstedd drahondairalisuband

ot assi i mmgnesi m and oA ER i By B D ey GHPR AN AR Cedar 0
N, Ni - di Qénzyl et hyl enedi am ne, chl oroprocai ne, choline, diethanolam ne,
in If Het denotes a mono- or bicyclic saturated aromatic heterocycle
having 1 to 4 N, and/or O and/or S atoms which is unsubsti-
tuted or mono- or disubstituted by A and/or Hal;

30 inlg  Het' denotes a mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or § atoms which is unsubstituted or may be
mono- or disubstitutad by A and/or [C(R®),],Het":



et hyl enedi am ne, N-nethyl-D-gl ucam ne and procai ne. The base-addition salts
of aci dic conpounds according to the invention are prepared by bringing the
free acid forminto contact with a sufficient amount 25o0f the desired base,
causing the formation of the salt in a conventional manner. The free acid
can be reg¥deMBi¥@4py bringing the salt forminto cont aPCTEPRH0/A2¢ci d and
isglating the free acid in a conventiongk manner. The free acid forns
differ in a certain respect fromthe corresponding salt fornms thereof with
respect to certain physical properties, such as solubility 30in polar
solvents; for the purposes of the invention, however, the salts otherw se
correspond to the respective free acid fornms thereof. 22 |If a conpound
according to G i nkepti on d‘é?f&t@é‘ﬁndﬁ%f‘clib@%mr%@ HEEHEBy M haling &t 163PR0I e of
form ng pharnaceutically acceptable salts of this type,” the invention al so
cnconpQei -  nultiple sal ts.aﬂ%Qémfﬁ%IWh!@T gaydie mpoeny disidistitided by A,
exanple, bitartrate, diacetate, difumarate, dinmeglum ne, diphos- 5phate,

di sodi um and tri hydrochloride, but this is not intended to represent a
restrictfon. Wlh rEghrd tdenotas fatyhttbigngbpyreolyl, tmidaroliple pgraealyt, lvas- t he

Xpr ion "phar i call le.salt" in the pr. nt . ion i
aken to mean an 1oacti ve IARar BREN BR0 KRB e BEBHpBADY the
formula | in the form of onetradolyl} thisidzots, pyrid@nyl] Byhanhyli indbljl, sseal t form
imparts inproved pharmacokinetic properties on the active ingredient
conpared with the free for r’ﬁ“nglt H%‘Z&%tqa@')’l-H&%&IY&&U'WWah?'Qﬁ“ﬁ@T salt form
of the active ingredient usgskadal dvridi hial pt abl e salt
f or m of 1tohe active ingredient %’c%ynﬁgfgghgﬁtwge@@ [ gbggtt%txaewiaﬁgredi ent for
tge-_fi rst time with a desi ryfRZshdrpiperdiaw methelinylopipertazinghicxazolidingll d not
have earlier and can even Ly [ J racodynam cs
of this active ingredient vh\ﬂ{%xraé@%zﬁt’%/a(;%hiﬁymggjggg#@&ﬁ%ﬁg@ﬁ% t he
body. 20The invention furt lhsubstimtedbpbendiar Haidi cament s conpri si ng at

| east one conpound of the formula | and/or pharmaceutically usable salts,
tautomers and stereoi sonmers thereof, including mxtures thereof in all

rati os, and optljonaHey excidehetetsSfu@rndhiehyladjlm?mIrﬁdaicﬂﬁh@frﬁﬁ@lwbk@a|

f or mul atysons can be aami ni st[ered in tEe form of dosage units which conprise
a predeteérmned anount of ZOMWRPX%ERGYeMiERlY pRYridybLygRidiRY triazalvh a uni t

can conprise, for exanple, t&rézdl@i,(}g%géazﬁgef B?ﬁéﬁr@}g,{mdr&ziﬂﬁ ithlz{p(?sdm’

particularly preferably 5 ng to g, a co accor g to the
i nvention, depending on théndayidpenzémidarelst édiazolyk quinohybdr 3@ebenzo-

adm ni strati on and the age,q; \Wel di.t] e _patient .. or phar-
maceut i cal fornul ations car?'%@ﬁ)gzgrﬁcﬁk%?é"&@% '%tﬁjngﬁgaﬁlﬂ}%&%&omégﬁg'sﬂhi ts

whi ch conprise a predet er mistittecby Arandédr [E¢RT)»eHethgr edi ent per dosage 23
unit. Prgferred dosage unit fornulations are those which conprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof
of.~-an active imigr edilett . FdehbespytelidipfiafetiesioirtiabzdIpr aiaayaens of this
t)%pé can be prepared using aapro?es_s which is generally known in the
5phar maceuti cal art. pyrazolyl, piperidinyl, morpholinyl, piperazinyl, oxazolidinyl

or isoxazolidinyl, each of which is unsubstituted or mono- or
disubstituted by A;

25
inll R denotes -C(R*)(R*)-Ar or C(R%(R*)-Het,
R? denotes H, A or -[C(R®),],-Het’,
R3 denotes H or A,
R* denotes H, [C(R*]aOR? or {C(R%);],COOR?,
30 A

denotes unbranchecd or branched alkyl having 1-6 C atoms

in which one CH; group may be replaced byanO,NorS



Phar maceutical fornulations can be adapted for adm nistration via any
desired suitable nethod, for exanple by oral (including buccal or
sublingual), rectal, nasal, topical (including buccal, sublingual or
transdermal ), 10vagi nal or parenteral (including subcutaneous,

i nt ranuscuY@P %% venous or intradermal) methods. SuchCTEPRYNAIREns can
be prepared using all processes known inethe pharnmaceutical art by, for
exanpl e, conmbining the active ingredient with the excipient(s) or

adj uvant (s). 15Pharnmaceutical fornul ati ons adapted for oral adm nistration
can be adm n- istered as separate units, .suc for exanpl e, capsules or
tablets: powders or granul e&CTsHI4/P% Hhid%&’b[}'éﬁh%@%ﬁé“?\hgg&%f@%?ﬁf@f

non- aqueous |iquids; edibleFfoans or foam foods; or oil-in-water liquid
emul sions or water-in-oil liquid enul sions. 20 Thus, for exanple, in the
case of oral adnini &rati orf§hetehehenyl whish is upashstituted ok Beagt er disuesti-
active-ingredi ent corrponenttuf‘eﬂb)bﬁaf?c[@?hq%do‘@.%?%mcﬁl and@ [ OXi ¢ and
phar maceéuti cally acceptabl e inert excipi en_f', such as, for exanple, ethanol,
gl ycerol? water andHehe | i kdenates\laranoapebisyeissaaterated avomtininetarpeysla he
compound to a suitable finthiges #)d NI2NLRY O Lndfoh 8 AoREAHRCRIEGR!

exci pient commnuted in a simlfar mander, such as, “for exanpl € an edible
carbohydrate, such as, for siteteploe matanc tisabstitatedityoh andiof Hayour ,
preservative, dispe nt ard dve nay |ikew se. be present. 24 cium stearate
or pol yet hyl ene gl yic_% ins qr]oxesf%Piﬂnoégﬁwﬁ)ﬁ&f’d@%eﬁ‘éﬁ?f?@%’%@w’?ﬁ ture
before the filling operati ao.4 M Oisidnirelatonis Which 8 uhdlbsERited SuaRy 88, for
exanpl e, q@gar - agar, cal ci um car bor}i‘;\%{ﬁa ar .sodi um carbgnate, can |ikew se be
aqded in order to inprove tHB"&RAA SFWUE‘?}PBYAtW/QfdQKBéﬂéT'ﬁt Safter the
capsul e has been taked. |n ddhdd @oribydiRYafifisiedndiSoesse ying 4 b3

bi nders, lubricants and disintegrants as well as dyes can |Ke se be

i ncorporated into the m xt @/org)iatems.aviiciho@yde moheder ditly Ah, gel ati ne,
nat ural sugars, such as, for exanple, e--10glucose or beta-I|actose,

sweet eners made frohPhai ze dan@tesrllClaBaosln- thetic rubber, such as, for
exanpl e, acacia, trggacant r iu | gi nat e, carboxynet hyl cel | ul ose,

pol yet hyyysene gl ycol,ﬂ vvaxesrzjeg]r(l)(tj‘esst.o(ge‘I &i%e. The lubricants used in these
dosage forns include sodium ol eate, sodium stearate, magnesi um stearate,

sodi um benzoa | te. sodiumchloride 15and the |jke._ The

di si nt egr ant s%‘ﬁﬁé’f\"g‘ﬂ@%%kﬁﬁ@\ﬁk‘sﬂ?é? ﬁ%lfsr é%l'ﬁ?rin@fse?f’q %tSFeé)('%’,m%@é'P%rﬁ?fv

met hyl cel | ul ofeludiggmixtbesstinsicoein Hp@tiban gum and the |ike. The tablets are
formul ated by, for exanple, preparing a powder m xture, granul ating or
dry-pressing the m xture, adding a lubricant and a di sintegrant and
pressing the @heidofpbuntiybfieFofnig ARl dicheARING flatdliald HrGndis Prepared
by 20 m20 ng the conmpound comminuted 1n a suitable”manner wth a diluent or
a base, as dePgRasRIPHEY B additiproprepaned by mathddsskriiwndger, sesaskieas, for

anpl e, b . | pat [,ati
SAEyo oyl oyt - S UEEAG SOt oo Hh R San S SioRS <Uehastiaubene
paraffin, an d¥eyriMeihodeaderbryaatschen ShemiafiViethots ekangaric Chef rnary

salt, and/or en su 5as, ,for exanple, bentonite, kaolin or
di cal ci um phospOﬁiﬂ[%eévsgmgluﬁg@u%b%aﬁcﬁé’ Widen (eagtien ceYdiieng i ng i t

wi th a bi nder whhcdre&siowh@indestaBleSor el 48 retcBbisd Lp:f'éséa‘?valé&ﬁg'rﬁahd@(:i | age
or sol utdbons gh cel lul ose or polynmer materials and pressing It through a

sieve. As an SFEPYAIRDE knowgrRaTseavhieh are pet mentinmed tiese ivgreaten be run

t hrough a t abHetasiing machi ne, giving | unps of 30non-uniform shape, which are
broken up to formgranules. The granul es can be | ubricated by addition of
stearic acid, a stearate salt, talc or mneral oil in order to prevent

sticking to tAgnfRRh& oftalibudy %R?}Tefgpa%lyl ! t%lante%%y (?Igaving the

30 indole-protecting group off from compounds of the formuta |l



m xture is then pressed to give tablets. The conpounds according to the

i nvention can also be conbined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or
dry-pressing steps. A transparent or opaque protective |ayer consisting of
a 5 shel | OYIIAY | ayer, a | ayer of sugar or pol ymer RETEPREMOEET a gl oss
| ayer of wax may be present. Dyes can bgqyadded to these coatings in order
to be able to differentiate between different dosage units. Oral |iquids,
such as, for exanple, solution, syrups and elixirs, can be pre- 10 pared in
the formof dqsage units so. that a given quantity conprjses a pre-specified
anount of t he%@?fﬁﬁ&ﬁ’d’. is g IOt dhap dnest rE@ngys ?@6\%?5’?{569 Rt Bonpound

in an aqueous {obrdskRte ¥ dakaf B ARBliIR-E4RY Ridtal NYBIxRIS khtohate?b@hiPr epar ed
usi ng a non-toxic al coholic vehicle. Suspensions can be formul ated by

di spersi on of cBfenalpRIvihensal aierwvedlxaeid pEthecalkali Salkaineteasths 15and

emul sifiers, a oot I | al cohols and

pol yoxyet hyl eﬁﬁe&glg'rEﬁe{%ﬁslgﬁgggsg%r@sge&gw'%@mﬁ)}}%g%p%addi tives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

ini 11 or mut at CRenne e ARRIC 4T Mo RN fineaBRhEEn SR ca ot e

i n m crocapsulutss arth®4 Haysnihetdaation &ampdraturd & ipstapan etloun-158ighda way t hat
the rel ease i xtended or retarded, such as, for exanple, by coating or
enbeddi ng of aéﬁt'iWQ léb%t&ieéf‘ﬁ&l ang 1;9§| yRAFHea-prefarably betwesu 1525 The
conpounds of gRggpecnula | and salts, tautoners and stereoi soners thereof
can als qbe adm nistered in the formof |iposone delivery systens, such as,
f@r}exagk e, small wunilanellar vesicles, large unilanellar vesicles and
mu-til anel | ar gygshiel; dd f [ S-

30phol i pi ds, such asl, %rb@@%%pP%Z?F%E"&Q‘SEt@fﬁ%@@@gﬁy%ﬁgﬁéxgﬁa

phosphat i dyl - petiolelnmesther, denéree, talopoe ndsylerfe; tchiorihatetiyalrocaabohg, he sal ts,

taut onmers and reoi soners theregf .can al,so be deliver usi nonocl onal
ant i bodi es asslaén Ia%?ra%&ro tﬁyifpgrg'gfdd&" PERNA e %6?1?&?‘%61d§c§ﬂ8@'are
cogpl ed. The &!I!Tpmmdgomner’:aérseﬁ disohotyglietias méilﬁlénw@?t?@ﬁHIMﬁ?rﬁr%péﬁ?l} Srget ed
medi canet carrjers, uch po rs may enconpass polyvinyl pyrrolidone,
pyran gglgol yn8rPro ?ﬂ%}h@/’g\"mg rdémm%‘?tp%?nﬁmﬁ'ﬁmw sther, diiso-

pol yhydr oxyet Bydpysemmet agirstaRierifin @#mgrﬂﬁx%ﬁbgg;lﬁcngéﬂ%s,@cﬁla\ég ne,

substituted by pal mtoyl radicals. The conpoun furthernore be coupl ed
to a class of eBiEMegHephpcnomstyhor sianeettyl ather.ihylane glytolrdimettivevi ng
controll ed reLgasedigf nd) Vet s e, pal yl .G acid,

pol y-epsi | on-capr g?_'ggt Q%’er?eq%o yﬁygﬁ)g%gﬁw&% bgféﬁgﬁé'p%ﬁfég%t%%bsat%er S,

pol yacet al s, pettaniide;diroetplacatemideol diyathgtoomahidesOMRBY nitrilesséuatked or

anphi patpgi ¢ b |y s. of hydrogels. Pharnmaceyti ~fornul ations
adapt e or ¢ Paacabffe! SierRs, P S S s HaRa v Qb crdhonF

i ndependent phalfitercaribexylieatigsdnith & forficeat acicatictddid ARreegdrler ni s of the
r eci pi ent. Thus,%#(c)r %garrgl e, tge active ingredient can be delivered from
the plaster bPCiHHR SPHbARBloMeiaangerhilrplenZeneyesersasusibasgthyhace-

Phar maceut i catat&qasediktifes o e saplébiie@$6) . 20Phar maceuti cal conpounds
adapted for topical admnistration can be for- nulated as oi ntnents,
creans, suspeRaitisHE@r prefeienas is pivan & alcokalsusuchres, fasexample, gestbanalpr ays,
aerosol g50or oils. For the treatnment of the eye or other external tissue,
for exanple nouth 25and skin, the fornulations are preferably applied as
t opi cal oi nt nBretfeed indelesprotecting @rowsmearef for examblat solfortybp@itetingn oi nt ment ,

the active in L€ can be enpl oyed, either with a paraffinic or a
wat er - mi sci bl g&)g'ﬂg’a#cgaassePsﬁlqﬁﬁﬁm?[“qﬁemﬁ%&”@@e PURE Nt Tan e
fornul at ed t oexgimgleaBOCeam Wi th an oil -in-water cream base or a
water-ii-oil base. WD 2010/127754PCT/ EP2010/ 002207

30 Compounds of the formula II can prefe-ably be obtained by reacting a com-

pound of the formula |



27 Pharmaceutical fornul ations adapted for topical application to the eye
i ncl ude eye drops, in which the active ingredient is dissolved or suspended
in_a suitable carrier, in particular an agueous sol vent. 5Pharnaceuti cal

formul ati for topical application in the nout
| ozenges, ﬁ%@?ﬁ%gpand nmout hwashes. Pharmaceutical for R%Tgﬁ{}lg@ﬁ@@%%apt ed

for. rectal administration can be adm ni sered in the form of suppositories
or enemas. 10 Pharmaceutical fornul ati ons adapted for nasal adm nistration
in which the carrier substance is a solid conprise a coarse powder having a
particle size, for exanpl in the range 20-500 microns, which is

adm nistered in the AL ch snuff is taken, i.e. by rapid

inhal ation via the nas sages frgpp a container containing the
powder held close to t it-, able fornulations for administration
as nasal spray or nose ¥th &'l iquid as carrier substance enconpass
active-ingredient solutions im water or oil. 20Pharmaceutical formulations
adapted gor adm nistration byRinhal ati on enconpass finely particul ate dusts
or msts, which_ can be generated by various types of pressurised dispensers
with aerosols, teWhichsers or insufflators. 25Pharnaceutical fornulations
adapted for vagiRtaln ¥ hllehbHhdGARIRGATICIAR Fr ed as pessari es,

t anpons, creans, gé\s, pastes, foans or spray formulations. Pharnmaceuti cal
formul at i ons ad#&pt dehdies apindeia-progctingrgrowst r at i on i ncl ude 30aqueous and
non- aqueous steril e injegti S ions conprising antioxi- dants, buffers,
bacteriostaticsxgg%dé%igtggﬂcgg&ﬁians of which the formulation is rendered
isotonicioM th the blood of the recipient to be treated; and 78 aqueous and
n@n- aqueous steril.e suspensi ons, whjch may conprise suspensi on nedia and
tﬁ{r--ékeners. {hftﬂ |Vi§q'iyl:'5-’ﬁ§t\'lea}? %Hﬁﬂﬁ%@fﬂ-@?ﬁ‘é@i Gatalystiy pexrggashyra

mul ti dose contrehdiRis prefétab %ﬁ?éﬁ SARSEM [13TTRAEFCRIAE, N stored in
freeze-dried (Iyophi Fi sed F?st at e, Cso@'lt hat[ only the addli%ighﬁcgﬁgphe sterile

carrier |iqui dNaggr Cogamped. 2% 107 0B74-022k themrcleavingp et the trimathylsilyht el y
before use is p&ﬁﬁ I i : Ut 1.0 S I repared in
accordance w tgh t éﬁ?é%?sﬁlé‘mégﬁ %”%BB@B@&3@@#&@3?'&6@@9@&, granul es
and tablHts. 10lt goes without saying that, in addition to the above
particularly nmenti o&gﬂhﬁgﬂsti t%,nt s, the fornul ations may al so conpri se

ot her agents usual I'nthe'art with respect to the particular type of
formul ation; thus, for exanple, fornulations which are suitable for oral
adm ni stration may conprisg . .flavours. 15A therapeutically effective anount
of a conmpound of thi& %F"ﬁ% d2p e pies@ing ipdicateduntdaimot. fact ors, i ncl uding,
for exanple, the age and weight of the aninmal, the precise condition that
requires treatnent, and its severity, the nature of the fornmulation and the

met hod A0 adni™hPR eeideralinegygiaagdiiphilkiht Mogted Mealdatiand ChyistiahdVenzeht | ng
doctor or vet ToHue f [ ) n rding to
Uhe. inventi on PP Na o Ea Rl U8, 1Y (AF PURY s01or TfiBREMRBURA 1PEERYI

.. be prepared by reaction of an alky! halide with an alkali metal azide.

Pharmaceutical salts and other forms

25 The said compounds according to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable

30 salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-

boxyl group, one of its suitable salts can be formed by reacting the com-



for exanple colon or breast carcinoma, is generally in the range fromO0.1
to 100 ng/ kg of body wei ght of the recipient (mamral) per day and
particularly typically in the range from1 to 10 ng/ kg of body weight per
day. Thus he actual anount per day for an adult mamral hi 70 kg is
usual Iy Z%Q?Wéﬁ "#0 and 700 ngy, where this amount can 15’&7@82? @?@red as a
sin- gle dose per day or usually in a savies of part-doses (such as, for
exanple, two, three, four, five or six) per day, so that the total daily
dose is the sarre An effective anmount of a salt or solvate or of a

hysi ol ogi cal | | e f n as the
PP aaton of 1 ouB Pl £ Stabiebace bidite i Rentin0 Bate AR N EE L e
i nvention per Seh dases are, lfer eesnpiedalkdlametdl hiytipkiddesiasiuding ptagsilrhe for the
treatment of ot ondltlonsrretlo nvention
furthernore ri\g sodiua furey %aeaﬁﬂ?v@?\éfaf%dzq @Hn%ﬁ@ﬁgﬁﬁhnd of the
formul a | and/rgard@dwsrrg@@ués Badiit hyariXdR & EfciaRthyrkehige-dIkAmEesl t her eof
i ncl udi ng m xtures thereof in all ratios, and at | east one 5further

medi cament  actlkpXidesgios gxample motassiwnethoxide and sodismarepoxidezantet (ki t)
consi sting of \aAREs 8 nmé%soéuch(a‘@ p@@n(ﬁﬁée&éﬂhﬁﬁoﬁmén@f\l rﬁeg-gmpound of

the formula | and/or S_harmaceutlca y usable salts and stereolsoners
t hereof , i ncl GHtAGINgG. bareéls'nmmnhealée)of thﬁ c@tﬂpovuads o’stheénmtnul(a tb preatikeef f ect i ve

oot O ¢ i B RN A A LR o e R o

arrpoul es. The aslditionesalts tan be>fanmmcbby treanmg wessempaummphaﬁna-each

cont ai ni an tive ound of, the for and/ or

phar naceLUtgl calcﬁﬁ{'??glé{lﬂcge%gB'%sor%'HC@ér’ papmEcds teéﬁm '@ "hg mi xtures
thereof in al Ihali@éd, @8ch as hydrogdA&nhside! ﬁ)ﬁﬁbgé’@bﬁﬁﬂéébr AdrdgbN iddicy,

medi cament active ingredient in dis20solved or |yophilised form USE The

present conpo@y miperal aridaigng ceEeppridivg salts fbareoé,cstuch@swya@dnémt% f or
mamal s, _espeer BhbpHé ahi I e, lafd LA A BRM RN 15k 6 cancer

25di seases. The I nvention rnore rel ates to’the conpounds of the
fornmul a | acc@ﬂtﬁﬂ‘?@uﬁwmdpiwmeatﬂfoante Mthbﬁme@asulfm[ialtey andaither argamnis,

1) T S SR SR el M L RSl

met ast ases andﬁmateAhmeate, sdﬁﬁm@ﬂ)é,&ftﬂété’,WteEEﬁWt@Q%&?oa’i@ and the

like. Accordingly, pharmaceutically acceptable acid-addition salts of the
compounds of the formula I include the following: acetate, adipate, alginate,
arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisul-

20 fite, bromide, butyrate, camphorate, camphorsulfonate, caprylate, chloride,

chlorobenzoate, citrate, cyclopentanepropionate, digiuconate, dihydrogen-

- phosphate, dinitrobenzoate, dodecylsuifate, ethanesulfonate, fumarate,
galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,
glutamate, glycerophosphate, hemisuccinate, hemisuifate, heptanoate,

25 hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesuifonate, iodide, isethionate, isobutyrate, lactate, lacto-
bionate, malate, maleate, malonate, mandelate, metaphosphate, methane-
sulfonate, methylbenzoate, monohydrogenphosphate, 2-naphthalene-
sulfonate, nicotinate, nitrate, oxalate, oleate, palmoate, pectinate, per-

30 sulfate, phenylacetate, 3-phenylpropionate, phosphate, phosphonate,

phthalate, but this does not represent. a restriction.



The present invention enconpasses the use of the conpounds of the formula |
and/ or physiologically acceptable salts, tautoners and stereoi soners
thereof for the preparation of a nmedicanent for the treatnment or prevention
of "cancer eferred carcinomas for the treatnent originate fromthe group
5cer ebr al W:ggodp/ﬁ%ﬂé, urogenital tract carcinoma, carci nSFEESROPAR2Y nphatic
system stonmach carcinoma, |aryngeal careinoma and | ung carci noma bowel
cancer. A further group of preferred forns of cancer are nonocytic

| eukaem a, | ung adenocarcinoma, snall-cell lung carcinomas, pancreatic

of the compoutae ST oiea ey aite A EPMRbured s FPERRBRRGh o o5 1S

taut oners and indhedecalusmioe;, anineriwaf cdlciund, boppsrepan@t)i pon@f, lithiomdi cament
for the treatnent and/or contro),. of a turmu[-i nduced di sease in. a mammal,
in which to t REEEUTI"E9aNssaRManoesese(l), nofassiym sodiim anrtd Z5c a

conmpound accorditsidhiit this Rendtiendédd iepretdiit A redtRtRIe Oftite BbSletnefBmmal in
need of gsuch treatnent. The therapeutic anmount varies according to the

particular di $888¢ Saltt Peefarasnse degwpRitn ammsnivReathealkalimetal paltsgsadiumne art
Wi t hout undue a8t iRfdssiut? Hd the WikiinB/BHAREGPsdIR c?iléf&ﬂ d4rd rh8 for the
treatment of a disease, where the disease is a solid tunour. e solid
tumour is prefS@itaf {hesearapeundsiof the fovmubr lovpiclBire denvedsran phaenaquanous
epithelium t h he ki dne of .head .and 25neck, the
oesophagus, tEguﬁéea?g%)%?eethggtﬂé/é)@ﬁ?hité’ggPﬁ?%sslpfv"r's‘i'g,e S?H%OfPWBF‘fy’ tfR%& brain,

t he prostat e, ohberyarutertiang brinesc subdtinetet ymihed, iatsosiisluging ridieray omach, the
| arynx ajpd/ or the | unﬂ . The solid tumur is furthernore preferably
setect ed from PRETYY SHPSUUlRY 280ae% fYEls FPHETaand RasiF IXLPXChANA%S @8r ci nomas,

pancreatic camegfor exahpiid ayinihéd Haing ik RIoRSHIBecARE dWoRASIN S@r Ci noma.
31 Preference ,is furthernore given to the use for the treatnent of a tunour
of the bl ood 4H&N? nediaming (banzathingy Jicyephexyiarpineatisthanolemiaet umour
sel ected fromyldugyigmmien20di jj b Ohéh Mi | oid

| eukaeni a, acute 1ynphati éetﬁggmdrﬁfgé@rl\’g% gﬁﬁ%ﬁgom coq%;}{rrn%aeﬁﬁwﬁeukaem a. 5
The i nvent i onamine, ieéhyleneasiargingt Bsethyntanshalive, Nfethyipipeodipeugldsaraimeor di ng t o

the i nvesti on t nen ol pai.es,,. where the bone
pat hol ogy or i 8?“%%?%@&r‘ érgnﬂ@'ﬁg’ %yrqgé%gﬁ@ e%@é&@g%&?’n%’é@%ﬁ'P?h‘P’?‘f’Fs and
ri ckets. 10TheegiurpioepNanethykDeyidaaminganbrpmaline|iserbginedfipsigiagr ed at t he
sane tine as ot Qer wel | - known theraPeuti C ents that are selected for
their parti cuP8YaUW% (HSHEsRrocgenRY "f??ef'b%?%g‘?m|nsntrleﬁmnqlagmaei gth-eat ed.
The present canme)ndnetyRInGhe GriptdplyRiMife bAl 1§ raﬂm%ygfntbﬂwgﬁfﬁﬁi B i

ol I owi ng:

anti cancer ag?nt s. . These known anti-cancer agents include

oes- 15t r ogen'tfUpepaBYNG bl this ds 8Ot intended dm rersesant erresisigtiomt or s, reti noi d
recep- ®0r nodul ators, cytotoxic agents, antiproliferative agents,

prenyl -protein transferase inhibitors, HM5 CoA reductase inhibitors, HV
prot ease i nhi ompmosinds ef equwesent ipvantipn adich containthasis ranehdnicdritain-

ehalcoenes RSO0y 5aRGEET TR Beep i o =0 o

for adm ni stration a sane
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and

iodide; di(C4-C4)alkyl sulfates, for example dimethyl, diethyl and diamyl

25 sulfate; (C1o-C1s)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryi(C:-Ca)alkyl halides, for
example benzyl chloride and phenethyi bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such
salts.

30

The above-mentioned pharmaceutical salts which are preferred inciude

acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-



"Qestrogen receptor nodul ators" refers to conmpounds which interfere with or
inhibit the binding of oestrogen to the receptor, regardless of nechani sm
Exanpl es of oestrogen receptor nodulators include, but are not limted to,
t anoxi fen, ral oxifene, idoxifene, LY353381, LY 117081, torem fene, ful-
25vest r antWOAU913735%_ di met hy1- 1- oxopr opoxy- 4- met hyl - 244RET(EP201BOKRYT di ny1) -
et hoxyl phenyll- 2H 1- benzopyr an- 3-yl | phenyl 2, 2-di net hyl propanoate, 4,4'-

di hydroxybenzophenone- 2, 4-di ni tr ophenyi hydrazone and SH646. " Androgen
receptor nodul ators” refers to conmpounds which interfere with or inhibit

t he bi ndi ng of__andr.ogen th ceptor ardl ess of ne 30ni sm
Exanpl es of af® ?%guﬁfﬂif%%eb\’ CIﬁBH‘Sﬁ S{)GF%” PW&CI%U&?@”? ??ﬁ@t@?ﬂgga%d ot her
5a-reduct ase indyliming; pitrate, |didate np héhatba Wdiate RbaRhbIdEMate, lstedf- 00l e
and abiraterone acetate. WO 2010/ 127754PCT/ EP2010/ 002207 32 "Reti noi d
recept or modul"@fepdiate fulfpsalicylate ipdiateidhipmalate; tesvatecand ipmath@mingini bi t
the binding ot eié RotditbAuddYe EERRRNPA redifiaRd! ess of mechani sm Exanpl es
of such %etl noi d receptor ators 1 ncl ué pexar ot ene, tretinoin,
13-cis-reti n0|c acid, 9-cis-retinoic acid, a-difluoronethylornithine,

51 LX23- 7553, enyl -
retinam de. " h?(’;é:c 6&;%&30@&9{505&@4}, r%ué do@adg]ﬁ%go mﬂfamﬁﬁg)?%&gﬁpcel I
death prinmari IbylngimldhgIfredlhaeetforach'utmnoruactt\mm aebfﬂuieat afnenat dfdhe or i nhi bi t
or interfere wth cell 0Si s ncl udi n Iatln ents t umour necrosis
factors, int e%&\f%‘fa?'é CaHI™ @FJ?”’B%IQ” it ‘?1?%‘?1:”0?5 tippRanamifsr ase

i nhi bi tors Eﬂ'@ﬁﬁf@baﬁe i I58 geheRIEN b briRgihy des séwformn@to%htédtmnthed to,
tirapazi sertenef, cachectin, ifosfanm de, tasonerm n, |onidam ne,

carbopl at n " A hasea isdating Herfrer baseia,a epnyeptionalmanner. Thefieerbase ne.
f otenusti ne, W&lﬁél‘ |H -2 &%%hr‘n %s%bbf‘froﬁﬁﬂ@?&lr%;ﬂ glngrkea‘i’ttfe%é{ﬂe?eof

estramustine, inprosulf 5 tosyl ate Nl must
di br ospi di um ¥athgepirst t%@ﬂﬁt@'@;@ﬁysmﬁt}uppwibﬂ sushtasaolukilitnin polef salomyci n,

ci splatin, Y%

ci sam nedl chI 8%'#(3 and?’thﬂgﬁﬁlg&g%%g%v%mlﬁnhl?ov%eév%ytpaﬁgm ﬂ@enﬁ'lsﬁfcé)gﬁear ni de,
GPX100, spond to the respective free base forms thereof.

(trans, tysans, trans) bi s- nu- (hexane- 1, 6-di am ne) - nu- [ di am nepl ati nun(11)] bi s[
di am ne(chloro)platinun(ll)] tetrachloride, diarisidinylsper- 20m ne,

arseni ¢ tri oxirdanedtidnkd; thedgryhasbutzal abdshiamy Bagdeanhlion saitslbf the
nethylxanthlne zor ubi ci n i dar ubi ci n, daunorubi ci n, bisantrene,

m t oxant r one, CBMPRHDES &f tﬁe fornmda i aee fopmed Mb'ihdﬂﬁfalsa‘?ﬁamlhﬁ‘ﬁ rBUCAIASi neopl ast on,
3' - deam no- 3’ [

gal ar ubi ci n, g{@ﬁ;&?&ft él’g%ﬁ/g\lr(%@%%@ﬂgg% ﬁl@aﬂgﬂyf ﬁneﬁﬁggqg%t%‘rsl di ny1- 4-
25met hyl sul foﬁ{ﬁ et iwoy Q@'iaéiﬂn"‘( gmnwmoaamoalzbum Braﬂenleds:rgémcrannmtwbul in

inhibit@os in in sul fate

o o Senyaere BN e B ensd AR, Bfafabicdi chalins cisthmmolamingayi n,
dgl astatin, nethyteredamiset MinsstayleD-glugansih@ahd prévaimsdot i n, RPR109881,
BM5184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
30mret hoxyphenyl ) benzenesul f onam de. Ei nhydrovi nbl asti ne, TDX258 and

BMB188797.  WPh2®heé-badition Belts BP281A1R/ RdRiAdS According to the invention are

prepared by bringing the free acid form into contact with a sufficient amount

25 of the desired base, causing the formation of the salt in a conventional
manner. The free acid can be regenerated by bringing the salt form into
contact with an acid and isolating the free acid in a conventional manner.
The free acid forms differ in a certain respect from the corresponding salt

, forms thereof with respect to certain physical properties, such as solubility

0

in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.



Topoi sonerase inhibitors are, for exanple, topotecan, hycaptam ne,

i rinotecan, rubitecan, 6-ethoxypropionyl-3',4'-0-exobenzylidenechartreusin,
9- met hoxy- N, N-di net hy1-5-ni tropyrazol o] 3, 4, 5-kl ] acri di ne- 2- (6H) pr opanam ne,
1-am no- 9- et hyl-5-f | uoro- 2, 3-di hydro- 9- hydr oxy- 4-met hyl- 1H 12H

5benzo[ de]‘ﬁ??éﬂ’é{@“ 41: b, 7] i ndol i zi no[ 1, 2b] qui nol i ne- 10 P.CS@@'BOIWQH)ZWdl one,

| ur.t ot ecan, 742-(N-isopropylam no) et hyl]n( 20S) canpt ot heci n, BNP1350,
BNP11100, BN80915, BN80942, etoposi de phosphate, teniposi de, sobuzoxane,

2' -di net hyl am no- 2' - deoxyet oposi de, G.331, N- [ 2- (di met hyl am no) -

et hyl] - 9- hydrq % 5, 6-di rret‘g% -6H-pyrj do'% - b] car bazol e- 1- car boxam de,
10asul acri ne, { gosnguRad 3¢ %'”919 et iIng M8 fRamong 9RURet hyl -

am nol et hyl ] - SdfcihistaaBteofTo i dro-furo(
31, 41: 6, 73 napht ho( > Sy e o ggg?geéﬁ{%&r@wa!y é’éﬁta@@ﬁ%ﬁg@%ﬁ@f

net hy1- 7- hydr6'5&%/"3°Hﬁ?mab%9@@ﬁ§@pa§waﬁp!¢rseéﬁsn ypiga! multiple salt forms

6, 9- bi s[ (2- am; ]

5 (3-ani %opr o;l)y an?ﬁ%%@f?n%& D5#HPME] SiBoGutd) WrliRGiate 1HmEgRAfne, diphos-

15di hydrdxy- 2-ph2te gifodivre ahg teridnaondaritgl, pubiHispy mat miterjoéd3o tepreleantrd di n- 6-
one, N41-12( dlrgétﬂgﬁ(ﬁm no) et hyl am no] - 7- met hoxy- 9- oxo- 9H-t hi oxant hen- 4-

yl met hyl ] f ormam de, N- (2- (di net hyl am no) et hyl ) acri di ne- 4- car boxami de,

6[ [ 2- (di et hyl am no) et hyI ] am' no] 3- hydroxy 7H i ndeno[ 2, 1-c] qui nol i n-7- one

and di nesna. Ant | p ive agepnts” include antisense RNA and DNA
ol i gonucl eot i @Q ité’ d ?)%N%QQ Cdm\bﬁméhatmgareaﬁ@m ‘@001 and

anti - met abol i Tn%ce‘éxtl@é’llyaefccéﬁ%lé SN "‘r?thecgﬂfééé}ﬂfdéh ne&tﬁﬂ% HienRE PhésH 5%. i

doxi f | ur ) dine, trinetrexate, fludarabine, cacgem tabi ne, galocit
Xﬁtar abi ne ocPGliYaingredientivaleh semptas ATy EPURGof ﬂﬂalf@ﬁmulekﬁdtheﬁQHM| trexid,

t ef t | bi
> deoxy. 2 - hee Pl e bt APt ER R i ot e R EB I E E e e
N[5 (2 3. di hyakiodtinprepefiesydr) talsctve LigrediefTotykired ntth b oy For o8

N644-d 4-

[2(E), zel?)lg tefkﬂr\%t Aghgdnaredinnt g1 ooy, PUsT ARG AT dhg 2gtive. 'Hﬁrﬁﬁ@rﬁ‘éﬂ?%‘ﬂ)yr anosyl ] ad

eni ne, apli di eaflieectted pizesaiadentically asespthiolBisae forfn bPthardchve

304, 6, 7,18 tetrah i mdino[5, 4- iazin yl-(S)- ethyl] 2,5-t
o Choy L- P b HiroPraiB Y Bl brdienttoring srd draemith aestiobphar

11- acet y1- 8- ﬁ%km@ﬁ&bﬂi@éﬁ@t\ﬁw&ﬂ it fiidf Mt%%e@aﬂfér and can even have a

- hdxy-14-0x5-1, 11-di azatetracycl o-

(7. 4.1.0.0) t ePPsiti¥z inflenceson ?h%@h%ﬂgﬁpa@mawca@f thiseactive ingredienswith ne,

| omet rexol , desg; p%q ,
2' - cyano- o' - deoxy- N4 Féfp%%?%ffl%ﬁmt f’rtl)g%'r anosyl cytosine and
3-am nopyri di ne- 2-car boxal dehyde t hi osem carbazone. "Antiproliferative

ts" 2al L ti bodi t ther th
?ﬁ§2e5| P R T L

grmur suppr essmpogedebthedoimhulas andBr phbingdretititallyeisdsld é‘aﬂtrseféuvdrﬁers
r econbi nant vi r(gs medi at e ene . transfer (see US Patent No. , 134, for

d
exanpl e). 10E9 5%018‘?m?ﬁetﬂﬁfﬁqf dicleging imiivarsotheERcE & al Faiosi @Wf s on t he

prolifera- tiopfordlijlektipictts andBLAdjGRAAts 1n vitro 1.0 Background In
the present experinent description,” the inhibition of tumour cell

proliferalbtion/tunour cell V|taI|ty by active ingredients is described.

The cel 25 ar ephgiadeitiaisui Alishs el bR kol iy R G RLat es (96-vel

format) and the test substances are a
series. After Ufﬂltmwhﬁchtcohmﬂselawedétecmintad\mgwm of actberibgredimt pem@g medi um

the tunour ce rati.on/ t unour, c Vit an be determ ned by
neans of 20an£% ghgré"&%uaeu?'gg?n &YUPRYH: ‘2' ip %ré %gré"r’ﬂ 0 1 gr petarably

1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a compound

according to the invention, depending on the condition treated, the method

of administration and the age, weight and condition of the patient, or phar-

maceutical formulations can be administered in the form of dosage units

30

which comprise a predetermined amount of active ingredient per dosage



2.1 Cell culture For exanpl e comrercially avail abl e col on
carcinoma cell lines, ovary cell 25lines, prostate cell |lines or breast
cell lines, etc. The cells are cultivated in medium At intervals of
several days, the cells are detached fromthe culture dishes with the aid
of trypsi ﬁygquﬁ’t‘?%?f and sown in suitable dilution in fr®HERRIPARRTThe
cells are cultivated at 37 Celsius and %% CO2. 35 2.2. Sowi ng of the
cells A defined nunber of cells (for exanple 2000 cells) per culture/well
in a volunme of 180 pl of culture mediumare sown in mcrotitre plates (96

wel | cell -cul espl.at e usi ng.a multichanne ipette. The cells are
subse- 5quent | %fttﬂf}e[f%\%%ﬁéasqg{? '%"\‘Iﬁ %?@rth?gei@ﬁ&hcfomsé@g?'ﬁ’z. 3.

Addi tion of t hiestespafitestanspeicERel Rsie, SHRThABSSHdMErsbionahyees for
exanple, in O angd subse- 10quently enpl oyed in correspondin

concent r at i on 9f B a§E¥§ NeEedientaF uitheross rharinassutical toreutaéipns efithiur e nedi um
The dilution SarkBd ASRL; gé%%i\ Gl f the active
i ngredi ents a?ﬁhe de,Fs)l ead sgé‘r'ﬁgé‘qg? t emggﬁ%e#}feéﬂyg{r@%ggwgcul ture

medi um IS add®harmaeqdicakat. substances in correspondi ng concentrations. The
addition of the test 15 substances to the cells can take place on the sane
day as the sowing of the cells. To this end, in each case 20 pl of
substance sol Rhaomateuicat foemplatiding can ba aphpted far sdraiditedtiv® viahy
cultures/well s, .The cells are | tivated for further 4 days at 37 Cel sius
and 10% CC2. ?83'@1‘?8 é%?‘&#iﬂﬁf y%fex?ﬁ@?%BYS[ﬂl%PE'Heingg}ﬁ‘cPﬂ AgRIFase, 20 pl
of Aiamar Bl uguakageta, redsal, aspied (iﬁelmmglﬂuccapguﬁmmglugmmé}{sugfrﬁa,ﬁI ates are

i ncubat for exanple, for a further seven hoursin a COQ2 incubator (at

37€ and 10% O¥§nahefgsenieel (gpludingaubedianpaus intsnausrstariintravendusuor escence
frlter at a wayplueaethal® s BucT 'PrﬁrrRngfoﬁé c%ﬁ%e%e@%@h%hr%e{lfé%c—
3. Eva W thou

i medi ately before the nmeasurenent. uation est
subst ance) ar 85838 knayain the pheungrauticalrart by fdr exdmpe eamkibisgithe ance val ues

are set in relat GEor in.%of control): Calculation: 100
* (value wt hhg@*ﬁ@g%ﬁg&h tfs]g éﬁé%@gg)-eogv%qjﬁ\éa%ﬁsﬁnedi um control) (val ue
with cells - value of nmediumcontrol) 1C50 val ues (50% i nhibition) are
determ ngd wi aji.d aof statistics rams, such as, for exanple, RS1.
104.0 Test fo?h? ﬁﬁ%ﬁ%pgﬁpmﬂa ‘?”‘Tﬁ%?t&%'ﬁ’g O_éé%é’m'ﬂ‘éﬁ@%ﬂ” et ehadMie carried
out in a flasiydratiassephrie vhitd) s88H a¥elor 8kampleOthtdiMd SMaBleft Pow-

ders or granules; solutions or suspensions in aqueous or non-agueous

liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liguid emulsions.

20

Thus, for example, in the case of oral administration in the form of a tablet

RN
F.

or capsule, the active-ingredient component can be combined with an oral,

non-toxic and pharmaceutically acceptable inert excipient, such as, for

example, ethanol, glycerol, water and the like. Powders are prepared by
25 comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant ard dye may likewise be present.
30 Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-



In each case, the PDK1l sanpl e Hls6-PDK1(01-50)( 3.4 .nM, the PDKl1 substrate
bi oti n- bA- bA- KTFCGTPEYLAPEVRREPRI LSEEEQEMFRDFDY- 151 ADWC (400 nM, 4 pM ATP
(with 0.2pC of 33P-ATP/well) and the test sub- stance in 50pl of
conventional experinental solution per well are incubated at 30C for 60
mn. The tW¥QV8H3%ances are enpl oyed in correspondi ng FETEPAIOLORNs (i f
desired in a dilution series). The contrgl is carried out wthout test
substance. The reaction is stopped using standard net hods 20and washed. The
activity of the kinase is neasured via the incorporated radioactivity in
top count. In ordeFﬁ?&o determ ne the non-s&ecific ki nase reaction (bl ank

val ue), the eJEPStRARE OrpYy e'?fr%lyﬁ%{r“?? !F@[H‘ Fan bpadgediaihieda- 100 nM
staurosporin. o2pmmilukyBblend {Hérﬁll'iH@E‘oﬂé‘Qﬂid?ﬁ%tdi¥ih¥é§r£ﬂ%%6%ﬁ?s&h%ﬁ§h per

m nute) of the blank value (no use of test substiance in the presence of
st aur ospori n) dssfosgrarule @gar-agan ailcium paibopaigi wsodium cyrbeaaigesan The

controls (king v | ty & . . | to 100
per cent_and g'fiﬁwg't(:éhdgréé%&%?@?#&?brsa{%?ﬂ@%E?%%[%)e"rtfé)ﬁth-s ’T'?%;{% .%’gt t he bl ank
val ue) ate expmftesthedcapsuld as bdent fakent hereto (for exanmple in % of the
control). 37 Calculation: 100* (value of the kinase activity with test

subst ance - bl ank value) ( value of the control - blank value) = % of the

control 5 | C50nadUities, if 36ibddndrirleicebsany, suitabléetindgdrs NeBriddrts ahd Qistite- of
statistics pro[gﬁra{m‘res, such as, for exanple, RS1. 1050 data of conpounds
according to P RFNRI Fhdvsscanirewinsdy ingorparted into the mittere Sutr der

No. Manuf act ur eible BhaéRtinéll8e Blardre Yeline CRAtlirat 4l eé%O&SR’%F& FAsgcl on
Sur face -well plate) 15DVEMPO4- §§55|0I%an B|iﬂ ot e% PBS (10x @ ’

Dyl-becco14200 IHEPER I9¢ Hetpslapiose, presterersioadepiropynaine) TG any syn-
Alamar Bl ue TMBRGZRE6E0 665 20 RErdainpiaN. Bl ?&Ba%h‘ or sodium alginate,

carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubri-
cants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
15 and the like. The disintegrants includz, without being restricted thereto,
starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-
lating or dry-pressing the mixture, adding a lubricant and a disintegrant and
pressing the entire mixture to give tablets. A powder mixture is prepared by
20 mixing the compound comminuted in a suitable manner with a diluent or a
base, as described above, and optionally with a binder, such as, for exam-
ple, carboxymethylcellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-

erator, such as, for example, a quaternary salt, and/or an absorbant, such

25 as, for example, bentonite, kaolin or dicalcium phosphate. The powder
mixture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a siave. As an alternative to granulation,
the powder mixture can be run through a tableting machine, giving lumps of

30

non-uniform shape, which are broken up to form granules. The granules
can be lubricated by addition of stearic acid, a stearate salt, talc or mineral

oil in order to prevent sticking to the tablet casting moulds. The lubricated



Trypsi n/ EDTA sol ution 10x L 2153Bi ochrom AG 75cn2 cul ture bottl es353136BD
Fal con A278093112519ECACC 25Col 0205CCL222ATCC MCF7HTB22ATCC PC3CRL- 1435ATCC
384-wel |l flash pl at esSMP410A001PK Perkin Elner 30 WO

20101127754PCT/ EP2010/ 002207 38 Description of the nmethod for cellul ar

testi ng of WYPEKR¥1K7¥Hase i nhi bitors The cellul ar assay foPCadPetnnezal’i on of
the PDK1 kinase activity is perforned 5§ Lum nex assay in the 96-well
format. PC3 cells are sown at 20,000 cells per well in 100 pl of medium
(45% of RPML1460 / 45% of Hami s F12 / 10% of FCS) and incubated under

serumfree conditions,on the foll ow ng da){_ for 30 mn with serial dilution
of the test siB¥tERSthen pegssed e oiveitablets T'ﬁ@oﬁ'@OPQdﬁﬁéc%'dlﬁlﬁéalﬂéﬁ]t ly Iysed

using 90 pl ofinantiba cQHfais%rbégﬁ'ﬂ%zHW{h@re lﬂ%\%m% m%égg%ﬂn%? phosp Y of

NP40, 10% of gl ycerol, 1% of phosphat ase In at ase
i nhi bitor I, PoesERAstiresty teaive tablefshithont Grresingibut the igrarulation afdrigenzonase)

per well, and S t

constituents trg@s'l' %Eg ;(\:gr%ﬁsﬁafquga og)%qﬁ%[pgﬁéﬁtmg Iggg “F%f'ﬁgPt-? pl at e
(0.65 prﬁb : ghehb&m$mmgnaye|rrmlalyet eblstlrgwebnbgllymegrndaﬁté‘riaflﬁahg esflakd lagclawath

Lum nex beads an _a t ot al, PK i,bo s been coupl e
Detection is c}wra%éﬁgbﬁ? pEﬁ?ef' VFSIan\Hen?gdBd(ég} 5@‘5%‘{%%3?(‘8?1'%?”9 1 B808- PKB
anti body and abtpleddiffereatisteitetedtidiffahal besageegqrdary anti body. The

determ nation of P-T308-PKB is carried out by neasurenment in the Lum nex100

instrunent by determ nation of 100 events per cavity in a neasurenent tine

of |60 sec. AS RBRIGURROLAG) 2 ioPBRIARE, sibford s0RRL SrARIRIOSn HPRece! | S

Whl ch han.lt been treated with 10 pM'staurosporin are subtract rom al |
her ches pamtkindbea forel Of\ﬂmsagetwslésiSO(ﬂ?atmvemququﬁtb\spﬁJmpydaﬁapre of PKB on

108arethe th the

sol vent (0. 3oc o xEe oo dthe RaBobHa, Bife BER ok RS BT eiM

subst ance ar ethmtmnbamrtjmfammudmus saBJtlpal\MlmeanSunmble?ﬁwmmt nhile élixits | C50

val ues are det rmne 50 data of conmpounds according to

the invention® qupﬁg?cgéstl%a nen QB'P@ %ho ‘kK%h'CG' PHSREISIANS CaN bed®Fsi | on)
The ki nase assayatee biyetidparsieA ot the3dtinpdind ih laasdPioficsehfch® S olubilisers

15 and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, presarvatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweetenrers and the like, can likewise be added.

20 The dosage unit formulations for oral administration can, if desired, be

encapsulated in microcapsules. The formulation can also be prepared in

£ H

such a way that the release is extended or retarded, such as, for example,

by coating or embedding of particulate material in polymers, wax and the
like.
25

The compounds of the formula | and salts, tautomers and sterecisomers

thereof can also be administered in the form of liposome delivery systems

such as, for example, small unilamellar vesicles, large unilameliar vesicles

and multilamellar vesicles. Liposomes zan be formed from various phos-

30 pholipids, such as, for example, cholesteral, stearylamine or phosphatidyl-

cholines.



301 nM I KKE, 800 nM biotinylated | KBa(19-42) peptide (biotin-C6-C6-
GLKKERLLDDRHDSGLDSMKDEE) and 10 pM ATP (with 0.3 pCG of 33P-ATP/well) are
incubated in a total volune of 50pl1 (10 mM MOPS, 10 mM WO 2010/ 127754PCT/ E
P2010/ 0022»% %9 magnesi um acetate, 0.1 MM EGTA, 1 rnMdithiothreitol, 0.02%
of Brij 35, b'6t>BSA, 0.1% of BioStab, pH 7.5) with orPGHERIAN00228% ¢
suhstance at 30C for 120 min. The reactiwn i s stopped using 25pl1 of 200 mM
EDTA solution, filtered off with suction after 30 mn at roomtenperature,
and the wells are washed 3 5 times with 100 pl of 0.9% NaCl solution. The

non-specific ki nase react | ank et erm ned using
3 pM EMD 11263 %@b%‘b‘% "Qg%f%'&‘é‘fﬁ Gﬁ"{‘fﬁeéa ’téH %ﬁnﬁﬁge%'aewum | C50
val ues are calearsitizgredf ¢tsi aigo ledelnlé?EBlﬁ%lng rsbmesiendl Qﬁﬁbﬁ@s K4 Mpadwfisay is
perfornmed as 384-wel | fl?’b‘g | at e assa 6 nM TANK bi ndi ng ki nase (TBK1),
800 nM bi oti nﬁag&l%ra tQ mhiel E,cggm:oag @gcules are coupled. The compounds

(bi ot i n- Ah- Ah-oAKRIEKD¥LLSBERSSHIAN nrﬁ&@ I

33P-ATP/ yel 1) are incubat ed in a tota vol u%egagﬁﬁdoﬁeﬁg&g?%ﬁnﬁﬂéﬁs 10 mM
magnesi um acet%{cé' PQyMersNNBGEACOMPaRA pIVinipwsidone Bryra3sopalymes,of BSA, pH

7.5) with or :"‘?’d "ﬁnﬁ%} tion is
sto)pped using 2 xtygﬁ%n BB@ ?{Jﬁf%gﬁl p?llyh&eregbﬁﬂag&n&té{% ction after
30 mn at roornfleeﬁb@rm’!ﬂ’(bylemdxmda@o%da}shme substitated oy RimitoEsadicalk. 100 pl  of
0. 9% NaCl sol Hel, ecific t|o of fhe kingse reaction
(bl aonk) is detu[ter &ﬁmgs%ﬁaﬁé&%ﬁwg@ﬁﬁg‘g‘%‘{ ﬁﬁ%lp Biedegaegbles neasur ed
in the Topcournolyrﬁ&@ whithiae suitababe dtitedrg Uéht?@leﬁ%leab@'e%gﬁétﬂéé’-m system

25Col unmin RP- se KGaA, 1.050981) Eluents: Eluent A water
+ Oltr’;:)ﬂ'1 o(% TF,&ne"t Sfor exa'igwﬁeﬁ’éjylﬁm' ‘?ad?ﬂu £psiionscaprelaciope, patvhyvslomow r at e

16 m /nin | NjbRGfrictid, hoé&el&ﬂ. Ghyadtal polydfRyd ! -
2010/ 127754PCT/ EP2010/8J 207 P8 POy roxypyrans, polyeyano
acrylates and crossllnked or amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be

15 administered as independent plasters for extended, close contact with the
epidermis of the recipient. Thus, for example, the active ingredient can be
delivered from the plaster by iontophoresis, as described in general terms
in Pharmaceutical Research, 3(6), 318 (19886).

20 Pharmaceutical compounds adapted for topical administration can be for-
{ mulated as ointments, creams, suspensions, lotions, powders, solutions,
pastes, gels, sprays, aerosols or oils.
For the treatment of the eye or other external tissue, for example mouth
25

and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.
30



L0mn 20%o0f B 6 mn 100% of B.7 mn 100%of B . ... .8 mn.20%of B.59 mn _.

20% of B Exanple 1 Preparation of
3-(1-benzyl-1H1,2,3-triazol-4-yl)-1Hpyrrol o[ 2, 3-b] pyridine ("A") 10
1.10.21 m (1.50 mmol ) of trinethylsilylacetylene and 0.28 m (2.00 nmmol)

of triethYQ2MP/hE 7 e added successively to a suspensi oRCTHESRI0/003Er ar gon,
of 2514 ng (0.02 mmol ) of bis(triphenyl ghosphi ne)pal | adi um di chl oride, 8 ny
(0.04 muol ) of copper(1l) iodide and 344 ng (1.00 nmol) of tert-butyl
3-i0do(1H)-pyrrol o[ 2, 3-b] pyridi ne-1-carboxylate in 5 m of THF, and the

m xture is stirred at roomtegr;ﬁerature for one hour under argon. Then, for

the renoval of” hexmaseutical WEPH n$ pHaried jerdaricalanplration t948a&%e t hr ough t he
react i on m Xt cuRDLRE dfapd] Auitieh b dvdlindrddiht .Q}H};és)gagtg & shsbbifigut ! on of

tetrabutyl anmonium fluoride in TH}: are subsequent and the reaction
m xture is stiftfé&ditable copiar: iemaeicuarnan daeoss saivaot es. A sol ution of 136 ny
(1.00 rnnol ) of benzyl WO 2010/127754PCT/ EP2010/ 002207 41 azide in 1 m of
THE is then added, and the reaction mxture is stirred at roomtenperature
for 66 hours. Phaemaeauttcabiormitetioneadaptad sartbgidalappticatiorsia ltigel hougnd

chr omat ogr aph n silica-gel | u Wit etrol eum et her/ethyl acetate 2
1, giving te§99§ﬁ‘}f’§?s !?_z?ag eR??@%fﬁ%,rﬂ?'gﬁwgﬁé%l -4-yQpyrrol o[ 2, 3-13] pyri -
5di ne-1-carboxylate as yellow oil; ESI 376. 1.2179 ng (1.28 mmol) of

pot assi um car ?J%nate are added to a solution of 192 r %0. 51 mmol ) of
tert-butyl armaceutical formulations adapted for rectal administration can be

3-(1- benzyL- 1ihidsfirdd k8ot ¥ BREERY Rk LBl i ne- 1 car boxyl ate in
and th 10a

2.6 m Qlf met hanol , e mxtureis stirred t roomtenperature for 1
heur. The reaction mxture is adsorbed onto kiesel- guhr and

om0 220 Al il 678l et CLARE TR TR !
- 1Hpyrr ol of 2, 8atrieppubstanee Bsa saidonpEise ccymtabswdEShadiida particle

size, for example, in the range 20-500 microns, which is administered in the

manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-

15 sages from a container containing the powder held close to the nose. Suit-

able formulations for administration as nasal spray or nose drops with a

liquid as carrier substance encompass active-ingredient solutions in water

or oil.

20 Pharmaceutical formulations adapted for administration by inhalation

encompass finely particulate dusts or mists, which can be generated by

-

various types of pressurised dispensers with aerosols, nebulisers or insuf-
flators.

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

Pharmaceutical formulations adapted for parenteral administration include

30

aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and soluzes, by means of which the formula-

tion is rendered isotonic with the biood of the recipient to be treated; and



1H- NWVR (d6-DVSO): 6 [ppm] = 5.66 (s, . 2H), 7.17.(dd, J1=.7.9 Hz, J2 = 4.7. . .
Hz, 15 1H), 7.32 - 7.43 (m 5H), 7.92 (d, J = 2.5 Hz, 1H), 8.29 (dd, Ji =
4.7 Hz, J2 =1.6 Hz, 1H), 8.44 (dd, J1 = 7.9 Hz, J2 := 1.6 Hz, 1H), 8.54 (s,
1HF, 11.9 (bs, 1H). Exanple 2 Preparation of

3-[1- (4- chwoerwbervzssl) - 1H 1, 2, 3-tri azol - 4-y1] - 1H pyrr ol o[pZrasr201pp622¢h ne
("A2") WD 201 0/1 27754PCT/ EP2010/ 00220%¢ 42 2.10.43 m (3.00 mmol ) of
trimethylsilylacetylene and 0.55 m (4.00 mol) of triethylanine are added
successively to a suspension, kept under argon, of 28 mg (0.04 mmvl) of

bi s(tri phenyl phosphi ne) pal | adi um di chl oride, 16 ng (0.08 muol) of copper(1)
i odi de and 68@AY¥§OYSA0NY NATHAC)CORS s@rlte.sb@pgnsmns which may comprise sus-

3-iodo(1H)- PY T, lnwr. and the
m xture is sti re?%@)h%pé?%g?\n&t@rgr%er a't}ur e @o’ﬂtﬂéﬁ%%& %%r?gigw?%tr%eoﬁ Then, for
t he renoval ofsingledsse br multidogé sbhipirerstiyt exemplasgaiedi snpadesand hr ough t he
reaction m xt

t et rabut %q?ﬁtﬁor{dl %Brrrgdgﬁtﬂeﬁzﬁ’éﬂg f(@oglfjﬁge(%aggﬁ% I)ipot&aﬁ ywﬁm‘rﬁ‘lénopegitl on

m xture s st|aftmistamermmmmmelf@rtej@mpﬁ@m&@fdsrrl|n1ébﬁ§n pérpogbs!liimpie-of 322 ng
(2.00 mmol ) of % g}(féoro 4- (chl or onet, h%q:t) benzene 1n 5 mM of nethanol, 350
my (2.00 nmol JHiHRYOEIURHSELS NaeeSSAYY - dniRFtisr Saldians Ao SUSPERYANEB®ed, and t he

reacti on i Xt Wafed b Adcofd:poHittf AETLBTRER Bbtiendigd 1ok HeHonkiss, react i on

m xture i s adsorbed onto ki esel guhr and chro?rj;t ographed on I Ca- gel

col um wi th péramilesanéiahdgtset hyl acetate 2 : 1, giving tert-butyl

341- (4-chl orobenzyl)-1H 1, 2, 3-tri azol 4- Apyrr ol o[ 2, 3-b] pyri di ne- 1- car boxyl at
e as pal e yell ow solid; ESI 410. WD 2010/ 127754PCT/ EP2010/ 002207 43 2. 2295
nrg (2. 13"%mol it gﬁeSp@rtfmztsaymgMdipinaadelitmeoa}mbiebb\leOpa‘n&ﬂhw mmentiohedB47 ng

85 rrrml) of 4ch|oro enzyl)-1 riazol-4-y11-
pyrrol o[ 2, hgﬁhgfﬁg ’X‘%&%‘Hé‘gﬁ’%ﬁ'@a}/ﬁ ”SSfOt'?'Fé'tarQ&H usught e ni xture
is sti rred at alrtomth tesppel tatthis paftl@ulalt)fp@ttﬁ foﬂ?ﬂﬂaﬂcﬁﬁﬂidsofbrféxéﬁwl@ fos adsor bed
onto 5ki esel guhr and chr omat o Ehed on silica-gel colum with

di chl oronet haRIAtoRsWRIRBArg fog Owdraé'fmmgﬁr@tmgmay comprise flavours.

3-[1-(4-chl orobenzyl)-1H 1, 2, 3-triazol -4-y1]- 1H pyrrol o[ 2, 3-b] pyridine as

coI our | crystals; ESI 310; 1H- NWVR (d5-DMS0): 6 [ppml = 5.67 (s,
i@s(ddAtb\fr&pewtlgalmzeﬁeynv&amomnmfa agpouh 3 the Torailg hde;z&ﬂ)ds 7.45 -

Z 507( o v 3 oft e Guraber o BBy idfuridor Sfioit e B gl s mting i s (¢

obt ai ned anal agtmail the rﬁedp@nonldiﬁm tHst rexyuived teatraéntabd ite severity, the

nature of the formulation and the method of administration, and is ultimately

determined by the tfreating doctor or vet. However, an effective amount of a

20 compound according to the invention for the treatment of neoplastic growth,

o for example colon or breast carcinoma, is generally in the range from 0.1 to
o 100 mg/kg of body weight of the recipient (mammal) per day and particu-

larly typically in the range from 1 to 10 mg/kg of body weight per day. Thus,
the actual amount per day for an adult mammal weighing 70 kg is usually

25 between 70 and 700 mg, where this amount can be administered as a sin-
gle dose per day or usually in a series of part-doses (such as, for example,
two, three, four, five or six) per day, so that the total daily dose is the same.
An effective amount of a salt or solvate or of a physiclogically functional
derivative thereof can be determined as the fraction of the effective amount

30

of the compound according to the invention per se. It can be assumed that

similar doses are suitable for the treatment of other conditions mentioned
above,



"A3" 1 -ft----- N 3-(1-Benzyl-1H 1, 2, 3-triazol -4-y1)-2-rnethyl - _

1H pyrrol of 2, 3-b] pyridine N-.. .,,,, NO\ H Exanple 3 Preparation of
3-(1-benzyl-1H1, 2, 3-triazol -4-y1)-5-(1-nethyl -1H pyrazol -4-y1)-

1H pyrr ol o£2 3-b% ridine ("A4") 3.138 m (76 mmol) of a 2 N sodium

car bonat e QP4 %and 1.48 g (1.28 nop of PCT/EP2010/002207

tetraki s(triphenyl phosphi ne)pal | adi um arz¢ added to a sol ution, kept under
nitrogen, of 5.00 g (25.4 mmol) of 5-brono-7-azaindole and 9.00 g 25(43.3
mmol ) of 1-nethyl-1H pyrazol e-4-boronic acid pinacol ester in 100 m of
DMF, and the mxture is stirred at 100C for 1 hour. The reaction m xture is
cooled to roomtenperature and partitioned between water and ethyl acetate.

The Organilc pﬁ'gl&?n\i/@tidhifadpo@rm{re m?ﬂﬁﬂ{wﬁtdﬁﬁc’ﬂn@erﬂgéombﬁﬁﬁg% RGst dhe resi due
is crystallise romtert-butyl methyl ether: .
I5-3( 1- )r/ret hy1- 19OB\PeHPE IO?H‘-eny)'mlilﬁl-' apg(sf mharppceuicalymngads saltsaand eerasni sh

sol i d; ESl199-isqmer%&@é@ﬁﬁ&]d?@ﬁﬁggg%&%gf ﬂ%ﬁ%ﬁoé{%nﬁ-e@e‘éﬁg 898( 49. 9 mol )

of solidspota35|umhydrOX|de are d to a so ti'on of 4.1 (20.2
mol ) of° 5- ( 1urthanymedigamgntactive ingjadient+ pyrrol of 2, 3- 1Apyridine in 60 nl of
DMF, and a solution of 5.10 g (20.1 mml) of iodine in 40 m of DVF is then
slowy added dropwise with stirring. Water and 300 ng of 5sodiumdisulfite
are added to {The inentivh @sonielates o, a abi (kh) cansidting of séparatecphokstdf

(@ an effective amount of a compound of the formula | and/or pharma-
ceutically usable salts and stereoisomers thereof, including mixtures
10 thereof in all ratios,
and

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

The set comprises suitable containers, such as boxes, individual bottles,
15 bags or ampoules. The set may, for example, comprise separate ampoules,
each containing an effective amount of a compound of the formuta I and/or

pharmaceutically usable saits and stereoisomers thereof, including mixtures
thereof in all ratios,

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

20 solved or lyophilised form.

USE
The present compounds are suitable as pharmaceutical active ingredients

for mammails, especially for humans, in the treatment and control of cancer
25 diseases.

The invention furthermore relates to the compounds of the formula | according
to Claim 1-10 and pharmaceutical[y usiable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios, for use for the treatment of

30 tumours, tumour growth, tumour metastases and/or AIDS.



ethyl acetate. The organic phase is dried over sodiumsulfate and.
evapor at ed: 3-iodo-5-(1-nethyl-1H pyrazol-4-y1l)-1H pyrrol of 2, 3- b] pyr| dine
as yellow sh crystals; ES1325. 103.37.5 m (54.1 nmol) of triethylam ne and
220 nmg (1.80 mol ) of 4- (dinethylam no)pyridine are added to a suspension
of 5.85 g Wagu@usl ) of PCT/EP2010/002207

3-i 0do-5-(1-nmethyl-1H pyrazol -4-y1)-11-Igpyrrol o[ 2, 3-13] pyridine in 100 m
of "di chl oromet hane. A solution of 4.6 ni” (21.5 nmml) of di-tert-butyl

di carbonate in 50 m of dichloronethane is then slowy added dropw se.

After stirring_at 15roogm tenperature for 4 hours, the reaction mxture is
partitioned b t"\%é’ﬁsﬁﬁt"é‘fenéiﬁﬂ earemPassaseha ase of feecamppunds gftkestori s dri ed

3 Todos5e ( 1 et et 2B pRYSORORLA sochat@ib Bats, Biofeldond stereoisamers; o1 o as
col our | ess cr yergptfor HEl pngaratlzﬂfbf am@rﬁcame(llo‘oﬁmertm'dtmenf or preventlon

trimethylsilyl e ( 4 nr f trle ne are added
successively togggﬁ%éursBgen%%%gar%éﬁm%nfgéﬁle tfe m)engr]angén% (%' Bl ) of

bi s(tri pheny| meoshyhi m@paﬂnéadnog@nﬁbldiﬂcocardmonﬁ @BrctrfdniHL 6f ey mpRaticcopper (1)
i odi de and 178 n@nﬁotﬂ‘g’go% of tert-bu é

3-i 0do5- ( 1- metHYET S PYRLL A= 00 %W'Eﬂ%‘% arginoma, andi{uRe CAIdRePaxyl ate in 2
m of 25THF, el bandsrXA Rirther Grup 61*;9@f«=@rfedrf6ﬁﬁ% bECERERRIY RohGEytiene hour
under argon. Then, for the renoval excess trinethylsilyl acetyl ene, argon
i s passed t hr dRHFeM w%a@l@mammmaesm@u—c@l king waegnontas pantre@lic 45 mmol )
of a 1 M sol uty ranselylt ide in THF are subsequently
added, t he ﬁ%@%!ﬂ%ﬁéﬂ?@?%%éﬁl S sttllérgtééddm roomtenperature for 30
m.nutes. “A sol ution of 3058 ng (0.42 mol) of benzyl azide in 2 m of

methanol is t g ion mxture rre room

t enper at ur e f%?%4§%%asgg$ﬁse{ﬂ§ ggtqcfgrﬁe ﬁ?@?f’ﬂ?%d’ %fjté‘ai% P@'H{/B ki esel guhr
and chr omat ogpapsiekbgizallnasidpitaisie galts, talitomeard tdaldorhdiRGReEBR AE0/ 002207
46 um with petrol eum e as eluent, giving tert-butyl

3- (1- benzy1- Rrepa gat&%}lrog%éﬁéﬁx%acgftq he treatment and/or control of a
- met hyl - 1H- py kaaelr ﬂdudédwgéé&éxh?a r’ﬁahirﬁéﬂrindhmé’n f thfhBMoY MrRrdseufio! our | ess

crystal S ES! 456. 53. ng (0 nmol ) pot assi um car bonat are added
to a sol 0ti oncafy &fieytwe aowuﬂsoﬁﬂﬁpmp@ﬂn@ émord@gyo the invention is admin-

3-(1-benzyl-1 t <
1- met hyl 1H pyﬁérgla-tﬁay%i%%rgb]g%)l?@’%é%%f yl“#(\ihdtlr %aétmfnggrhgop(?/rlagF "ét'(f n 1.3 m of

met hanol , andam%lnhvameﬂ@qosdlsgtqﬂﬁecpaa{ﬁcmarcmset&sermﬁadamrbecﬂaerrﬁmgdur. The
i oacgel cobuie BB SKREd i B MAER A ZHBIS aront & vt or - i vi ng
(

3-(1-benzyl-111-1,2,3- triazol-4-yl)-5-
1- met hyloplH PYL gtzoll %'%fl%%\ll-l- rrol oiZ 3- Jgpé]rl di ne as col ourl ess crystals;

ES1356; ven go Soireafmegtpf a disggsg.s, 2H),
7.33-7.43 (mWﬁU}ethécﬂQea(s‘élsésoh@tlﬁnbﬁn 7.95 - 7.96 (rn, 1H), 8.21 (s,
16);, 8.50 (d, J = 2.2 Hz, 151H), 8.54 d J—22Hz 1H, 8.62 (s. 1H).

11.88 (bs, 1H). The foI | owi ng corrpounds are obtained anal ogously Conpound
No. Name and/ ghe Sblid'&i6i is preferably selected from the group of tumours of the

squamous epithelium, the bladder, the stomach, the kidneys, of head and

25 neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the
brain, the prostate, the urogenital tract, the lymphatic system, the stomach,
the larynx and/or the lung.

The solid tumour is furthermore preferzbly selected from the group lung

30

adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-
tomas, colon carcinoma and breast carcinoma.



HPLC/ MS [ MkH] " AS" 3-[1-(3-Fluorobenzyl)-1H1, 2, 3-triazol -4-yl1]- 5-(1
- et hyl - | H-pyrazol-4-y1)-1H—pyrroIo- 12, 3-b] pyridine I/N.--NO N, re----N
Rt = 1. 819 mn / 374 3-[1-(4-Fluorobenzyl)-1H1,2,3-triazol-4-yl]-

1) -1+ rolo- [2,3-b ridine Rt = 1.821 mn /
2721 T;t h ;010/%;56}12?! 4y )\ m pyr [ I'py PCT/EP2010/002207
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Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The invention furthermore relates to the use of the compounds according to
the invention for the treatment of bone pathologies, where the bone pathol-

ogy originates from the group osteosarcoma, osteoarthritis and rickets.

10 The compounds of the farmula | may also be administered at the same time
as other well-known therapeutic agents that are selected for their particular
usefulness against the condition that is being treated.

The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following: oes-

15 trogen receptor modulators, androgen receptor modulators, retinoid recep-
tor modulators, cytotoxic agents, antiproliferative agents, prenyi-protein
transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibi-
tors, reverse transcriptase inhibitors and further angiogenesis inhibitors.
The present compounds are particularly suitable for administration at the

20 same time as radiotherapy.

"Oestrogen receptor modulators"” refers to compounds which interfere with
or inhibit the binding of cestrogen to the receptor, regardiess of mechanism.
Examples of oestrogen receptor modulators include, but are not limited to,
tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene, ful-

25 vestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperidinyl)-
ethoxylphenyl}-2H-1-benzopyran-3-yljphenyl 2,2-dimethylpropanoate, 4,4'-
dihydroxybenzophenone-2,4-dinitrophenylhydrazone and SH646.
“Androgen receptor modulators" refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-

30 nism. Examples of androgen receptor modulators include finasteride and
other 5a-reductase inhibitors, nitutamide, flutamide, bicalutamide, liarozole

and abiraterone acetate.



3-[1-(3-Met hyl benzyl)-1H1,2,3-triazol-4- Rt =1.890. mn

y1l]-5-(1-net hyl - 1H pyrazol -4-y1)-1H / 370 pyrrol o[ 2, 3-b] pyridine
[IN-NG | N \

/ o=
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"Retinoid receptor modulators” refers to compounds which interfere with or
inhibit the binding of retinoids to the receptor, regardless of mechanism.
Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-difluoromethylornithine,
ILX23-7553, trans-N-(4"-hydroxyphenyl)retinamide and N-4-carboxyphenyl-
retinamide.

“Cytotoxic agents" refers to compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,
sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-
amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, neda-
platin, oxaliplatin, temozolomide, heptaplatin, estramustine, improsulfan
tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, loba-
platin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-
aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,
GPX100, (trans,trans,trans)bis-mu-(hexane-1 ,6-diamine)-mu-[diamine-
platinum(il)bis[diamine(chloro)platinum(l1)] tetrachloride, diarisidinylsper-
mine, arsenic trioxide, 1-(1 1-dodecylamino-10-hydroxyundecyl)-3,7-di-
methylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomyacin, annamycin, gala-
rubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-4-
methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
3',4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyi)benzenesulfonamide. anhydrovinblastine, N,N-dimethyl-L-
valyl—L-vaIyl-N-methyI-L-vaIyI-L-pronI-L—proline-t—butylamide, TDX258 and
BMS188797.
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Topoisomerase inhibitors are, for example, topotecan, hycaptamine, irino-
tecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,
9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-klJacridine-2-(6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-
benzo[delpyranoj3',4"b,7]indolizino[1,2b]quinoline-10,13(9H,15H)-dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP 1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, 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-methyl-
aminolethyl]-5-[4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexohydro-
furo(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-5-
methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-
ethyl)amino]benzo[gJisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-
dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]acridin-6-
one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-9H-thioxanthen-4-
yimethylJformamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
6-[[2-(dimethylamino)ethylJamino]-3-hydroxy-7H-indeno[2, 1-c]quinolin-7-
one and dimesna.

"Antiproliferative agents" include antisense RNA and DNA oligonucleotides
such as G3139, ODNEB98, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-
dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-dihydro-
benzofuryl)sulfonyl]-N'-(3,4-dichiorophenylurea, N6-[4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyl]glycylamino]-L—gchero-B—L-mannohepto-
pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-0xo-
4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b}-1,4-thiazin-6-yl-(S)-ethyl]-2,5-thie-
noyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-8-

(carbamoyloxymethyl)-4-formyl-6-me:h oxy-14-oxa-1,11-diazatetracyclo-

NI, N



1 N----- N H The 4th. step is carried out anal ogously to Exanple 2 with 4 _
pyridine and caesium azide. "Al10" &H //NN N -N --- \ 48

-

WO 2010/127754 PCT/EP2010/002207
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(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-(:yano-2'-deoxy—N4-pa|mitoyl-1-B-D-
arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thiosemi-
carbazone. "Antiproliferative agents" also include monoclonal antibodies to

5 growth factors other than those listed under "angiogenesis inhibitors", such
as trastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.
6,069,134, for example).

10 Evidence of the action of pharmacological inhibitors on the prolifera-

€ : tion/vitality of tumour cells in vitro

1.0 Background

In the present experiment description, the inhibition of tumour cell prolifera-
15 tion/tumour cell vitality by active ingredients is described.

The cells are sown in a suitable cell density in microtitre plates (96-well

format) and the test substances are added in the form of a concentration

series. After four further days of cultivation in serum-containing medium, the

tumour cell proliferation/tumour cell vitality can be determined by means of
20 an Alamar Blue test system.

2.0 Experimental procedure

P
o

2.1 Cell culture
For example commercially available celon carcinoma cell lines, ovary cell
25 lines, prostate cell lines or breast cell lines, etc.
The cells are cultivated in medium. At intervals of several d.ays, the cells
are detached from the culture dishes with the aid of trypsin solution and
sown in suitable dilution in fresh medium. The cells are cultivated at 37°
Celsius and 10% COs.
30



2-(4-[5-(1-Methyl -1 H pyrazol-4-y1)-1H

pyrrol o[ 2, 3- 1Apyridin-3-y1] -1, 2,3-triazol -1-yl1l1l- 2-phenyl ethanol The 4th
step is carried out anal ogously to Exanple 2 with _
1-phenyl-2-(tert but yl di met hyl sil anyl oxy) et hyl nethanesul fonate (preparation
anal ogous Y2/ 1%EMsuki et al. J. Org. Chem 61, 1996, BCTEHBWIVRHIcaesi um
azide. "AIl" N)---N ---- 1 N, kial sy IN --- \ NH "A2" "N Nsi N/
.---- \' H "A N?2kj

2.2. Sowing of the cells
A defined number of cells (for example 2000 cells) per culture/well in a

volume of 180 yl of culture medium are sown in microtitre plates (96 well
cell-culture plates) using a multichannel pipette. The cells are subse-
5 quently cultivated in a CO2 incubator (37°C and 10% CO2).

2.3. Addition of the test substances

The test substances are dissolved, for example, in DMSO and subse-

10 quently employed in corresponding concentration (if desired in a dilution
series) in the cell culture medium. The dilution steps can be adapted
depending on the efficiency of the active ingredients and the desired
spread of the concentrations. Cell culture medium is added o the test
substances in corresponding concentrations. The addition of the test

15 substances to the cells can take place on the same day as the sowing of
the cells. To this end, in each case 20 ul of substance solution from the
predilution plate are added to the culiures/wells. The cells are cultivated
for a further 4 days at 37° Celsius and 10% CO,.

20 2.4. Measurement of the colour reaction

In each case, 20 ul of Alamar Blue reagent are added per well, and the
microtitre plates are incubated, for example, for a further seven hours in a
CO2 incubator (at 37°C and 10% CO2). The plates are measured in a

25 reader with a fluorescence filter at a wavelength of 540 nm. The plates can
be shaken gently immediately before the measurement.

3. Evaluation

30 The absorbance value of the medium control (no cells and test substances

used) is subtracted from all other absorbance values. The controls (cells
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without test substance) are set equal to 100 per cent, and all other absorb-
ance values are set in relation thereto (for example in % of control):
Calculation:

100 * {value with cells and test substance — value of medium control)
(value with cells - value of medium control)

ICso values {(50% inhibition) are determined with the aid of statistics pro-

grams, such as, for example, RS1.

4.0 Test for the inhibition of PDK1

The experimental batches are carried out in a flashplate system with 384

wells/microtitration plate.

In each case, the PDK1 sample Hisg-PDK1(01-50)( 3.4 nM), the PDK1
substrate biotin-bA-bA-KTFCGTPEYLAPEVRREPRILSEEEQEMFRDFDY-
IADWC (400 nM), 4 uM ATP (with 0.2uCi of **P-ATP/well) and the test sub-
stance in 50yl of conventional experimental solution per well are incubated
at 30°C for 60 min. The test substances are employed in corresponding
concentrations (if desired in a dilution series). The control is carried out
without test substance. The reaction is stopped using standard methods
and washed. The activity of the kinase is measured via the incorporated
radioactivity in top count. In order to determine the non-specific kinase
reaction (blank value), the experimental batches are carried out in the pres-
ence of 100 nM staurosporin.

5.0 Evaluation

The radioactivity (decompositions per minute) of the blank value (no use of
test substance in the presence of staurosporin) is subtracted from all other
radioactivity values. The controls (kinase activity without test substance)
are set equal to 100 per cent and all other radioactivity values (after sub-

tracting the blank value) are expressed set in relation thereto (for example
in % of the control).

| ] pyrazo

127884 ) The followi ng conpounds are oBE&HEREIVERA0gously
51 Conpound No. Nagne and/or structure HPLC MS [ MtH]
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5- (1-Met hyl - 1H pyrazol - 4-y1) - 3- (1- phenet hyl - _
3-triazol-4-yl)-1Hpyrrolo[2,3-b]- pyridine Rt = 1.828 mn / 370
/ N/\? NN NNH 1HNWR [DMSOd6]: 6 [ppn] = 11.81, 8.52 (d,
Hz 47 (s, 1H), 8.41 (d, J= 1.42 Hz, 1H), , 7.
, ‘)V%ﬁOH%”sz?f— 2.36 Hz, 1H), 7.31-7.20 (m 5H), 4F é’“ﬂ’%‘“g’ﬂm"ﬂ 31 He,
90 (s, 3H), 3.27 (t, J=7.29 Hz, 32H) "A17"
Fl uor obenzyl)-1H1, 2, 3-tri azol -4-y1] -
t hyl - 1H pyrazol - 4-y1) - 1H pyrr ol o-
Calculation:
100* (value of the kinase activity with test substance - blank value)
( value of the control - blank value)
= % of the control
5
ICso values (50% inhibition) are determined with the aid of statistics pro-
grammes, such as, for example, RS1. ICs data of compounds according to
the invention are indicated in Table 1.
10
Material Order No. Manufacturer
Microtitre plates for cell culture 167008  Nunc
(Nunclon Surface 96-well plate)
15 DMEM P04-03550 Pan Biotech
PBS (10x) Dulbecco 14200-067 Gibco
96-well plates (polypropylene) 267334 Nunc
AlamarBlue™ BUF012B Serotec
20 FCS 1302 Pan Biotech GmbH
Trypsin/EDTA solution 10x L 2153 Biochrom AG
75cm? culture bottles 353136 BD Falcon
A2780 93112519 ECACC
25 Colo205 CCL222 ATCC
MCF7 HTB22 ATCC
PC3 CRL-1435 ATCC
384-well flash plates SMP410A001PK  Perkin Elmer
30

APCI-MS (atmospheric pressure cheimical ionisation - mass spectrometry)
(M+H)*.

93



-blpyridine Rt = 1.799 min/ 374 | N __N\/___/\\, NN/ NN

'NVR [DVMBO-d6]: 6 [] prr] = 11.86 (s, 1H), 8.57 (s, 1H), 8.53 (d, ng

1H), 8.19 (s, 1H), 7.93 (s, 1H), 7.90 (d, J=2

746-7.42 (m 1H), 7.38 (m 1H), 7.27 (m 2H), 5.73 (s, 2H), 3.
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- Met hyl - 1H pyrazol -4-y1)-3-[1-(2-
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Description of the method for cellular testing of PDK1 kinase inhibitors

The cellular assay for determination of the PDK1 kinase activity is performed
as Luminex assay in the 96-well format. PC3 cells are sown at 20,000 cells
per well in 100 pl of medium (45% of RPMI1460 / 45% of Ham's F12 / 10% of
FCS) and incubated under serum-free conditions on the following day for 30
min with serial dilution of the test substance (7 concentrations). The cells are
subsequently lysed using 90 ul of lysis buffer (20mM Tris/HCI pH 8.0, 150mM
NaCl, 1% of NP40, 10% of glycerol, 1% of phosphatase inhibitor I, 1% of
phosphatase inhibitor 11, 0.1% of protease inhibitor Cocktaif Ill, 0.01% of
benzonase) per well, and the lysates are separated off from insoluble cell con-
stituents by means of centrifugation through a 96-wel filter plate (0.65 pm).
The lysates are incubated overnight at 4°C with shaking with Luminex beads
to which an anti-total PKB antibody has been coupled. Detection is carried out
on the following day by addition of a P-T308-PKB antibody and a species-spe-
cific PE-labelled secondary antibody. The determination of P-T308-PKB is car-
ried out by measurement in the Luminex100 instrument by determination of
100 events per cavity in a measurement time of 60 sec. As pharmacological
blank, the signals obtained from cells which have been treated with 10 M
staurosporin are subtracted from all other batches. The contro! value used for
maximum phosphorylation of PKB on 1308 are the signals from cells which
have been treated only with the solvent (0.3% of DMSO). The values of the
batches treated with test substance are calculated from this as per cent of
control, and IC50 values are determined by means of RS1.

ICs0 data of compounds according to the invention are indicated in Table 1.

IKKe — kinase test (IKKepsilon)

The kinase assay is performed as 384-well flashplate assay.

1 nM IKKe, 800 nM biotinylated 1«xBai(13-42) peptide (biotin-C6-C6-
GLKKERLLDDRHDSGLDSMKDEE) and 10 uM ATP (with 0.3 pGi of
**P-ATP/well) are incubated in a total volume of 50ul (10 mM MOPS, 10 mM

9

Hz,
Hz
0

(s,



horpholin-4-ylethyl)-1H1,2,3-tri_
1.078 min/ 379 1 ,Nc- O N, \\

N---/ 7---/ | \'N , N N -N -
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magnesium acetate, 0.1 mM EGTA, 1 mM dithiothreitol, 0.02% of Brij35, 0.1%
of BSA, 0.1% of BioStab, pH 7.5) with or without test substance at 30°C for
120 min. The reaction is stopped using 25ul of 200 mM EDTA solution, filtered
off with suction after 30 min at room temperature, and the wells are washed 3
times with 100 pl of 0.9% NaCl solution. The non-specific proportion of the
kinase reaction (blank) is determined using 3 yM EMD 1126352 (BX-795).
Radioactivity is measured in the Topcount. ICsy values are calculated using
RS1.

TBK1 — kinase test

The kinase assay is performed as 384-well flashplate assay.

0.6 nM TANK binding kinase (TBK1), 800 nM biotinylated MELK-derived
peptide (biotin-Ah-Ah-AKPKGNKDYHLQTCCGSLAYRRR) and 10 uM ATP
(with 0.25 uCi of **P-ATP/well) are incubated in a total volume of 50pl

(10 mM MOPS, 10 mM magnesium acetate, 0.1 mM EGTA, 1 mM DTT,
0.02% of Brij35, 0.1% of BSA, pH 7.5) with or without test substance at
30°C for 120 min. The reaction is stopped using 25ul of 200 mM EDTA

solution, filtered off with suction after 30 min at room temperature, and the

wells are washed 3 times with 100 ul of 0.9% NaCl solution. The non-
specific proportion of the kinase reaction (blank) is determined using
100 nM staurosporine. Radioactivity is measured in the Topcount. ICso
values are calculated using RS1.

HPLC gradient system

Column:

RP- select B (Merck KGaA, Cat. 1.050981)
Eluents:

Eluent A: water + 0.01% of TFA

Eluent B: acetonitrile + 0.01% of TFA

Flow rate: 1.5 ml/min

Injection volume: 10 pl

Gradient;

azol -4-yl1]l-_1H pyrrol o[ 2, 3-b].pyridi ne Rt
/

N



trifluoronethyl phenyl)ethyl]-1H1,2,3-triazot- / 438
4-y1}-1H pyrrol o[ 2, 3- b] pyri di ne NN, / 1101 / N NN

oy,
P
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0 min 20% of B
6 min 100% of B
7 min 100% of B
8 min 20% of B
9 min 20% of B

Example 1 :
Preparation of 3-(1-benzyl-1H-1,2,3-triazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
("A1 |l)
/
| 1. = S\i — Cul  PdCL(PPh,), N”N\N /\©
NEt THF —
I X \ 3 N
N/ N 2. Tetrabutylammonium fluoride l o A\
)QO //[\N

0 - X N
| o
N ) MeOH o)

N=N
o N= 7\
- L

MeOH

1.1 0.21 mi (1.50 mmol) of trimethylsilylacetytene and 0.28 m! (2.00 mmol)
of triethylamine are added successively to a suspension, kept under argon, of
14 mg (0.02 mmol) of bis(triphenylphosphine)palladium dichloride, 8 mg

(0.04 mmol) of copper(l) iodide and 344 mg (1.00 mmol) of tert-butyl 3-iodo-
(1H)-pyrrolof2,3-b]pyridine-1-carboxylate in 5 mi of THF, and the mixture is
stirred at room temperature for one hour under argon. Then, for the removal of
excess trimethylsilylacetylene, argon is passed through the reaction mixture
for 5 minutes. 1.10 m! (1.10 mmol) of a 1 M solution of tetrabutylammonium
fluoride in THF are subsequently added, and the reaction mixture is stirred at
room temperature for 30 minutes. A soiution of 136 mg (1.00 mmol) of benzyl



IHNVR [DVBO-d6]: 6 [ppm = 11.82 (s, NH), 8.70 (s, 1H), 8.51 (d, J=2.05 . .

Hz, 1H) 8.49(d, J=2.03 Hz, 1H), 8.19(s, 1H), 7.93(d, J=0.73 Hz, 1H), 7.89
(d, J=2.56 Hz, IH), 7.96-7.63 (m 4 H, 6.16 (q, J=7.02 Hz, 1H), 3.90 (s,
3H, 2.02 (d, J=7.10 Hz, 3H) WO 2010/ 127754PCT/ EP2010/ 002207 53 "A20"

5- (1- Met hyo dibrpeyrsazol - 4-y1) - 3-{ 1- [1 (2- PCT/EP2010/002207
trifluoronethyl phenyl )ethyl]-1H1, rgazol -

4-y1}- 1H pyrrol o] 2, 3-b] pyri di ne Rt —265m'n/ 438 ., NF F

azide in 1 mi of THF is then added, and the reaction mixture is stirred at room

temperature for 66 hours. The reaction mixture is adsorbed onto kieselguhr

and chromatographed on a silica-gel column with petroleum ether/ethyl ace-

tate 2 : 1, giving tert-butyl 3-(1-benzyl-1H-1,2,3-triazol-4-yl)pyrrolo[2,3-b]pyri-
S dine-1-carboxylate as yellow oil; ESI 376.

1.2 179 mg (1.28 mmol) of potassium carbonate are added to a solution of
192 mg (0.51 mmol) of tert-butyl 3-(1-benzyl-1H-1,2,3-triazol-4-yl)pyrrolo-
[2,3-b]pyridine-1-carboxylate in 2.6 ml of methanol, and the mixture is stirred
i 10 at room temperature for 1 hour. The reaction mixture is adsorbed onto kiesel-
guhr and chromatographed on a silica-gel column with dichloromethane /
methanol / ammonia water, giving 3<(1-benzyl-1H-1,2,3-triazol-4-yl) -1H-
pyrrolo[2,3-b]pyridine as colourless crystals; ESI| 276;
'H-NMR (ds-DM30): & [ppm] = 5.66 (s, 2H), 7.17 (dd, J1 = 7.9 Hz, J, = 4.7 Hz,
15 1H), 7.32 - 7.43 (m, 5H), 7.92 (d, J = 2.5 Hz, 1H), 8.29 (dd, J; = 4.7 Hz, J,
=1.6 Hz, 1H), 8.44 (dd, J, = 7.9 Hz, J, = 1.6 Hz, 1H), 8.54 (s, 1H), 11.9 (bs

1H).
Example 2
20
€ Preparation of 3-[1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-yi]-1H-pyrrolo[2,3-b]-
h pyridine ("A2")
25

30



N N AN N NN A2 e
3-[1-(2,4-Di fluorobenzyl)-1H1, 2, 3-tri azol - 4-

WO 2010/127754 PCT/EP2010/002207
42

1. =-S8i— Cul PdClz(PPh:s)z

' \ N
X NEt, THF ¥ N
| N — Cl
~

N
N >§ 2. Tetrabutylammonium fluoride S
0 A\
“ N

10 N// N
7 K,CO, =
MeOH | A\
N
H

~

A/

15 2.1 0.43 m! (3.00 mmol) of trimethylsilylacetylene and 0.55 mi (4.00 mmol)

of triethylamine are added successively to a suspension, kept under argon, of
28 mg (0.04 mmol) of bis(triphenylphosphine)palladium dichloride, 16 mg
(0.08 mmol) of copper(l) iodide and 688 mg (2.00 mmol) of tert-butyl 3-iodo-
(1H)-pyrrolo[2,3-b]pyridine-1-carboxylate in 10 ml of THF, and the mixture is
20 stirred at room temperature for one hour under argon. Then, for the removal of
{ excess trimethylsilylacetylene, argon is passed through the reaction mixture
for 5 minutes. 2.00 ml (2.0 mmol!) of a 1 M solution of tetrabutylammonium
fluoride in THF are subsequently added, and the reaction mixture is stirred at
room temperature for 30 minutes. A solution of 322 mg (2.00 mmol) of 1-

25 chloro-4-(chloromethyl)benzene in 5 ml of methanol, 350 mg (2.00 mmol) of
caesium azide and 5 ml of methanol is then added, and the reaction mixture is
stirred at room temperature for 51 hours. The reaction mixture is adsorbed
onto kieselguhr and chromatographed on a silica-gel column with petroleum
ether/ethyl acetate 2 : 1, giving tert-butyl 3-[1-(4-chlorobenzyl)-1H-1,2,3-triazol-

30
4-yllpyrrolo[2,3-blpyridine-1-carboxylate as pale-yellow solid; ESI 410.



Rt
[2,

N

1.847 mn y1]-5-(1-nethyl-1H pyrazol-4-yl)-1Hpyrrolo- / 392
\ N

3- bl pyridi ne Fi N, N\ ,110 ,

N-
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22 295 mg (2.13 mmol) of potassium carbonate are added to a solution of
347 mg (0.85 mmol) of tert-butyl 3-[1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-yl}-
pyrrolo[2,3-b]pyridine-1-carboxylate in 4.2 ml of methanol, and the mixture is
stirred at room temperature for 1 hour. The reaction mixture is adsorbed onto
kieselguhr and chromatographed on a silica-gel column with dichloromethane /
methanol / ammonia water, giving 3-[1-(4-chlorobenzyl)-1H-1,2,3-triazol-4-yl]-
1H-pyrrolo[2,3-blpyridine as colourless crystals; ESI 310;

'H-NMR (ds-DMSO): & [ppm] = 5.67 (s, 2H), 7.18 (dd, J1 = 7.9 Hz, J» = 4.7 Hz,
1H), 7.38 — 7.43 (m, 2H), 7.45 - 7.50 (m, 2H), 7.92 (d, J = 2.2 Hz, 1H), 8.29 (d,
J=4.4Hz, 1H), 84 (d, J=7.9 Hz, 1H), 8.53 (s, 1H), 11.9 (bs, 1H).

The following compound is obtained analogously

Compound Name and/or structure
No.

|IA3II

3-(1-Benzyl-1H-1,2,3-triazol-4-yl)-2-methyl-
1H-pyrrolof2,3-b]pyridine

Example 3
Preparation of 3-(1-benzyl-1H-1,2,3-triazol-4-yl)-5-(1-methyl-1 H-pyrazol-4-yf)-
1H-pyrrolo[2,3-b]pyridine ("A4")



"H__1H NVR [ DVBO- d6] ;.

6 [ppm =11.83 (s, NH), 8.55 (s, 1H), 8.52 (d, J=1.95

"Hz, 1H), 8.47 (d, J="1.78 Hz, '1H), 8.18 (s, 1H), 7.91 (s, 1H), 7.89 (d, J=
2.52 Hz, 1H), 7.49 (dd, J= 8.55 Hz"I1=15.22 Hz, 1H), 7.33 (m 1H), 7.15 (t,
J=-7.43 Hz, 1H), 5.70 (s, 2H), 3.89 (s, 3H) 25 54 "A22"

311- ( 2- FI Y9 8119137734 | uor onet hyl benzy1l) - 1H PCT/EP2010/002207

1,2,3-triazol

F 7 NNF I
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-4-y1]-5-(1-nmet hyl- 1H pyrazgl -4- yl)-1H pyrrol o[ 2, 3-b] pyri di ne
[lipF/ \' N HR = 2.001 mn/ 442 "A23"

~,-N N
Br D PACY(PPh), N
AN N\ = — N
I + —_—— X N\
N N B~o Na,CO, l A
O DMF H,0 N"H
N
YK |
_
A
O e} | A\
p
NZ N
NEt,  DMAP >§o
CH,CI, jr
/
1. :—. S\I - Cul PdCIz(PPh3)2 //N\N
NEt,  THF

2. Tetrabutylammonium fluoride

3.1 38 ml (76 mmol) of a 2 N sodium carbonate solution and 1.48 g

(1.28 mmol) of tetrakis(triphenylphosphine)palladium are added to a solution,
kept under nitrogen, of 5.00 g (25.4 mrnol) of 5-bromo-7-azaindole and 9.00 g
(43.3 mmol) of 1-methyl-1H-pyrazole-4-boronic acid pinacol ester in 100 mi of
DMF, and the mixture is stirred at 100°C for 1 hour. The reaction mixture is
cooled to room temperature and partitioned between water and ethyl acetate.
The organic phase is dried over sodium sulfate and evaporated. The residue is
crystallised from tert-butyl methyl ether: 5-(1-methyl-1H-pyrazol-4-yI)-1H-
pyrrolo[2,3-bpyridine as yellowish solid; ES1199.



.341-(3-Chloro-2-fluorobenzyl)-11-1-1,2,3- o
triazol-4-yl]-5-(1-nmethyl-1H pyrazol -4-y1l)- 1H pyrrol o[ 2, 3-b]pyridine 1 NC

- NRt =1.949 min/ 408 / \NH 1HNWR [DW-d6]: 6 [ppn] = 11.84 (s, NH),
8.59 (s, 1H), Hz, 1H), 8.47 (d, J= 2.02 Hz, 1H), 8.18 (s, 1H), 7.91 (s,

1H), 7.61%Q201042765481 Hz, 1H), 7.34 (t, J= 6.45 Hz, 1H) PCT/ERZ0100022¢7= 5. 78
(s, 2H), 3.89 (s, 3H 8. 52 (d, J=2.00 7.90 (s, 1H), 7.87 Hz, 1H), "A24"
3[1(2 Fl uoro-6-trifl uoronet hyl benzyl) - 1H- o
1,2,3-triazol -4- yl] 5 (1 rrethyl 1H pyrazol -4- yl)-1H pyrrol o[ 2, 3-b] pyri di ne

, NitFNI , \A\/F F 1.940 min /| 442
3.2 2. 80 g (49 9 mmol) of solid potassium hydroxide are added to a solu-

tion of 4.00 g (20.2 mmol) of 5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-

pyridine in 60 ml of DMF, and a solution of 5.10 g (20.1 mmol) of iodine in

40 ml of DMF is then slowly added dropwise with stirring. Water and 300 mg of
5 sodium disulfite are added to the reaction mixture, which is then extracted with

ethyl acetate. The organic phase is dried over sodium sulfate and evaporated:

3-iodo-5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-bJpyridine as yellowish

crystals; ES] 325.

e 10 3.3 7.5 ml(54.1 mmol) of triethylarnine and 220 mg (1.80 mmol) of 4-

~ (dimethylamino)pyridine are added to a suspension of 5.85 g (18.0 mmol) of
3-iodo-5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolof2,3-b]pyridine in 100 ml of
dichloromethane. A solution of 4.6 m! (21.5 mmol) of di-tert-butyl dicarbonate
in 50 ml of dichloromethane is then slowly added dropwise. After stirring at

15 room temperature for 4 hours, the reaction mixture is partitioned between

water and dichioromethane. The organic phase is dried over sodium sulfate
and evaporated in vacuo: tert-butyl 3-iodo-5-(1-methyl-1H-pyrazol-4-yl)pyrrolo-
[2,3-b]pyridine-1-carboxylate as colouriess crystals; ES| 425,

20 3.4 0.08 ml (0.63 mmol) of trimethylsilylacetylene and 0.12 ml (0.84 mmot)
of triethylamine are added successively to a suspension, kept under argon, of

o

6 mg (0.009 mmol) of bis(triphenylphosphine)palladium dichloride, 3 mg
(0.016 mmol) of copper(l) iodide and 178 mg (0.42 mmol) of tert-butyl 3-iodo-
5-(1-methyl-1H-pyrazol-4-yl)pyrrolo[2,3-b]pyridine-1-carboxylate in 2 ml of

25 THF, and the mixture is stirred at room temperature for one hour under argon.
Then, for the removal of excess trimethylsilylacetylene, argon is passed
through the reaction mixture for 5 minutes. 0.45 ml (0.45 mmol) of a 1 M solu-
tion of tetrabutylammonium fluoride in THF are subsequently added, and the
reaction mixture is stirred at room temperature for 30 minutes. A solution of

30 58 mg (0.42 mmol) of benzyl azide in 2 ml of methanol is then added, and the
reaction mixture is stirred at room temperature for 48 hours. The reaction

mixture is adsorbed onto kieselguhr and chromatographed on a silica-gel col-



LV N-_N-_H W 2010/ 127754PCT/ EP20101002207 55 . 57 6-{445-(1-M_ .
ethyl-1 H pyrazol -4-y1)-1H pyrrol o[ 2, 3-b] pyridin-3-y1]-1,2,3-triazol -1-
yl met hyl } qui nol i ne H NVR [ DMSO-c16]: 6 [ppm = 11.83 (s, 1H), 8.91 (dd,
J=d4 65 Hz, J=4.18 Hz, 1H), 8.65 (s, 1H), 8.52 (d, J= 2.03 Hz, 1H), 8.48 (d,
J= 1. 97 Hwo 1019712785439 (d, J=7.89 Hz,I1I1-!), 8.18 (s, 1H) pcBrEPr16doz2¢h= 8. 71

Hz, 1H), 7.94 (s, 1H), 7.92 (s, 1H), 7.89 (d, J=2.60 Hz, 1H), 7.75 (dd,
J=1.91 Hz, J=8.74 Hz, 1H), 7.55 (dd, J="4.20 Hz, J=8.34 Hz, 1H), 5.89 (s,
2H), 3.89 (s, 3H [4- (1 444541- Met hyl - | _

H pyrazol - 4-y1) - 1Hp%/rrol o[ 2,3-b] pyrid in-3-yl]-1,2 ethyl)phenyi] nethanol
bt ai nabl e by unytlwih petioletint ghat/ethyl aggtate as eluent, giving tert-butyl 3-(1-benzyl-

1H-1,2,3-triazol-4-y!)-5-(1-methyl- 1H-pyrazol-4-yl)pyrrolo[2,3-b]pyridine-1-

carboxylate as colourless crystals; ESI 456.

5 3.5 88 mg (0.63 mmol) of potassium carbonate are added to a solution of
115 mg (0.25 mmol) of tert-buty! 3-(1-benzyl-1H-1,2,3-triazol-4-yl)-5-(1-methyl-
1H-pyrazol-4-yl)pyrrolo[2,3-b]pyridine-1-carboxylate in 1.3 mi of methanol, and
the mixture is stirred at room temperature for 1 hour. The reaction mixture is
adsorbed onto kieselguhr and chromatographed on a silica-gel column with

{ 10 dichloromethane/methanol/ammonia water, giving 3-(1-benzyl-1H-1,2,3-
triazol-4-yl)-5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine as colour-
less crystals; ESI 356;
'H-NMR (ds-DMSO0): 5 [ppm] = 3.9 (s, 3H), 5.68 (s, 2H), 7.33-7.43 (m, 5H),
7.92 (d, J=2.8 Hz, 1H), 7.95 - 7.96 (m, 1H), 8.21 (s, 1H), 8.50 (d, J = 2.2 Hz,
15 1H), 8.54 (d, J =2.2 Hz, 1H), 8.62 (s, 1H), 11.88 (bs, 1H).

The following compounds are obtained analogously

Compound Name and/or structure HPLC/MS
20 No. [M+H]*

"AS" 3-[1-(3-Fluorobenzyl)-1H-1,2,3-triazol-4-yl]- | Rt = 1.819 min
5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo- /374
[2,3-b]pyridine

25 //N‘NAQ
N N
F 2 —

P

F
B
4'N
N" '}

"AB" 3-[1-(4-Fluorobenzyl)-1H-1,2,3-triazol-4-yl}- | Rt = 1.821 min
9-(1-methyl-1H-pyrazol-4-yi)-1H-pyrroio- 1374
[2,3-blpyridine

30




JLiAL1-14. 58 "A31" . 2- { 45- (1 Met hyl-1H pyrazol -4-y1)-1H_ e
pyrrol 0[2 3- b] pyri di n- 3- ,2,3-triazol-1-y1}- 1- phenyl ethanol R = 1.636

y1] -
mn/ 386 | NN |/ HO /\ N N/
WO 2010/127754 PCT/EP2010/002207
- 47
N\
/
—N
| A\
~
5 N H
"AT" 3-[1-(3-Methylbenzyl)-1H-1,2,3-triazol-4- | Rt = 1.820 min
yl]-5-(1-methyl-1H-pyrazol-4-yl)-1H- /370

pyrrolo[2,3-b]pyridine

15

"AQ" 5-(1-Methyl-1H-pyrazol-4-yl)-3-(1-pyridin-4- | Rt = 1.215 min
ylmethyl-1H-1,2,3-triazol-4-yl)-1H-pyrrolo- 1357
[2,3-b]pyridine

7
20 N N L &

—N
. = S
N D
NT N
05 The 4th step is carried out analogously to Example 2 with 4-chloromethyl-
pyridine and caesium azide.
"A10" OH
//N\N
N
N ~
30 RN
AN
| b
H




H 1HNVR [DMSO-d6]: 6 [ppn] = 11.84(s, 1H), 8.53 (d, J=2.06 Hz, 1H), 8.49
(s, 1H), 8.45 (d, J= 2.03 Hz, 1H), 8.21 (s, 1H), 7.94 (s, 1H), 7.89 (d,
J=2.52 Hz, 1H), 7.45-7.28 (m 5 H), 5.88 (d, J= 4.65 Hz, 1H), 5.09 (m 1H),
4.56 (ddd, J=6.39 Hz, J= 13.81 Hz, J= 22.25 Hz, 2H), 3.90 lgs, BI—Q " "
3-[1- (3 FW&’&PH’(;WM. n-4-yl met hyl ) - 1H-1 2,3- Rt = 1.523 R¢HEP2010/002207
triazol -4-y11-5-(1-nethyl-1H pyrazol - ysl)- [ 375

1H pyrrol o[ 2, 3- b] pyri di ne 4 | N

2-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-
pyrrolo[2,3-blpyridin-3-yl]-1,2,3-triazol-1-yl}-
2-phenylethanol
The 4th step is carried out analogously to Example 2 with 1-phenyl-2-(tert-
5 butyldimethylsilanyloxy)ethyl methanesulfonate (preparation analogous to
H. Kotsuki et al. J. Org. Chem. 61, 1996, p. 984) and caesium azide.
"A1 1"
e 10
|IA1 2ll
15
||A1 3"
20
e Boc-protected piperidine derivative is used in the preparation; as the final
step, the protecting group is removed using dioxane/HCI.
25

Example 4

Preparation of 2-{4-[3-(1-benzyl-1H-1,2,3-triazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-
5-yllpyrazol-1-yl}ethanol ("A14")
30



H_1IHNVR [DVMSO-d6]:. 6 [ppm = 11.89(s, 1H), 8.65 (s, 2H), 8.53 (d,
. 06 He, 1H), 8.48 (m 2H) 8.20 (s 1H), 7.93 (m 2H), 7.24 (m 1H),
(s 2H) 3.89 (s, 3H 59 "A33"
(2 chl orobenzsyl -1H 1, 2,3-triazol -4-0] -
- met hMO2PHYBYF dzol 4-y1)-1H pyrrol o- [2,3-b)pyridi nBCHEP2IY0R2? i
I*1, c ,N 49
O - LD
N
N o T NecO,
DMF H,0
5 P Ly °
o\ Ne= — o\ N= i
N KOH N __ N
| N owr | D
NT N NT R
ey O
NE, DMAP
CH,CI,
15
/
1. =—8i—~ Cul
\
NEt,  THF
2, Tetrabutylammonium fluoride
20 -
3. Ner \/@ MeOH
N
2N HCl
25 -
Example 5
Preparation of 3-(1-benzyl-1H-1,2,3-triazol-4-yl)-4-methoxy-1H-pyrrolo[2,3-b]-
30

pyridine ("A15")



N H "A34" 3-[1-(3-Methoxybenzyl)-1H 1, 213-triazol -4-
y1l] -5-(1-nmet hyl - 1H pyrazol -4-y1)-1H pyrrol o- [2, 3-b] pyridine I NN Kk /
R =1.769 min/ 386 / \ i /-- N H "A35" (24415-(1-Methyl-I

H pyr azol -‘,ﬁﬁyﬁpﬂ% 4 Pyrrolo[2,3-b]pyridin-:3-y1]-1,2,3-triazol o1

yl met hyl | phenyl’) methanol Rt = 1.536 min / 386 |
. 50
~ ~__0._ _0_ 0 ~o
0 ~ |
g 1 | ,>l/ \([3]/ \[(l/ 7< X
~Z
NN ROH S A NEt,  DMAP N L
H
5 DMF CH,Cl, o °
; N~y
1. =-si- Cu PICLPPhy, ~ N
NEt,  THF
TN
10 - L
£ 2. Tetrabutylammonium fluoride N~ N
>§O
o)

NL .
3N <
NM@
N~
15 N “/\©
K,CO,4 ~o =

MeOH [ TN
~
NT R
20 The following compounds are obtained analogously to the above examples
25

30



, N OH N\/ /' \" NH 60 11-1-NVR [DM5O-d6]: 6 [ppm = 11.82 (s, 1H),
8.52 (s, 2H), 8.48 (d, J=1.99 Hz, 1H), 8.18 (s, 1H), 7.91 (s, 1H), 7.88 (d,
J=2.59 Hz, 1H), 746(d J=7.48 Hz, 1H), 7.33 (t, J=7.41 Hz, 1H), 7.27 (t,
J—707Hz d, J= 7.48 Hz, 1H), 5.74 (s, 2H), 5298 J= 5.37
Hz, A*%EOH%WW?JL 5.37 Hz, 2H), 3.89 (s, 3H) "A36" PCT/EP2010/002207

3-11- (4 Di f f uor onet hoxybenzyl) -1H 1, 2, 3-31

triazol -4-y1]-5-(1-nethyl-1H pyrazol -4-y1)- 1H pyrrolo[2,3-b]pyridine k Rt
= 1.877 mn /[ 422 ,|N

Compound Name and/or structure HPLC/MS
No. [M+H]"
"A16" 5-(1-Methyl-1H-pyrazol-4-yl)-3-(1-phenethyl{ Rt = 1.828 min
1H-1,2,3-triazol-4-yl)-1H-pyrrolo[2,3-b]- /370
5 pyridine
& 10
"H-NMR [DMSO-dg): 5 [ppm] = 11.81, 8.52 (d, J= 1.72 Hz, 1H), 8.47 (s,
1H), 8.41 (d, J= 1.42 Hz, 1H), 8.18 (s, 1H), 7.93 (s, 1H), 7.84 (d, J=2.36
15 Hz, 1H), 7.31-7.20 (m, 5H), 4.68 (t, J= 7.37 Hz, 2H), 3.90 (s, 3H), 3.27 (t,
J=7.29 Hz, 2H)
"A17" 3-[1-(2-Fluorobenzyl)-1H-1,2,3-triazol-4-yl]- | Rt = 1.799 min
5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo- 1374
[2,3-b]pyridine
20 |
/N i
{ N\ J
7N j/( 'j\N
= J N
25 N
'H-NMR [DMSO-dg]: & [ppm] = 11.86 (s, 1H), 8.57 (s, 1H), 8.53 (d, J=2 Hz,
1H), 8.48 (d, J=2 Hz, 1H), 8.19 (s, 1H), 7.93 (s, 1H), 7.90 (d, J=2.6 Hz,
1H), 7.46-7.42 (m, 1 H), 7.38 (m, 1H), 7.27 (m, 2H), 5.73 (s, 2H), 3.90 (s,
3H)
30




N/ -N, ,, N/NNH "A37" Methyl 34415-(i-nmethyl-1 H pyrazol-4-yl)-
1H pyrrol o[ 2, 3-b] pyridin-3-y1]-1,2,3-triazol -1- ylnethyl| benzoate \ Rt =

1.749 min / 414 N N.i N. 1, , /-0N
WO 2010/127754 PCT/EP2010/002207
. 52
"A18" 5-(1-Methyl-1H-pyrazol-4-yl)-3-[1-(2- Rt =1.078 min
morpholin-4-ylethyl)-1H-1,2, 3-triazol-4-yl]- /379

1H-pyrrolo[2,3-b]pyridine

5
o 10 A1G" 5-(1-Methyl-1H-pyrazol-4-y)-3-{(111-3- | Rt = 2.064 min
trifluoromethylphenyl)ethyi]-1H-1,2,3-triazol- /438
4-yl}-1H-pyrrolo[2,3-b]pyridine
F
15 F F

"H-NMR [DMSO-dg]: & [ppm] = 11.82 (s, NH), 8.70 (s, 1H), 8.51 (d, J=2.05
20 Hz, 1H), 8.49 (d, J=2.03 Hz, 1H), 8.19 (s, 1H), 7.93 (d, J=0.73 Hz, 1H),
7.89 (d, J=2.56 Hz, 1H), 7.96-7.63 (m, 4 H), 6.16 (q, J=7.02 Hz, 1H), 3.90
(s, 3H), 2.02 (d, J=7.10 Hz, 3H)

25

30



H "A38" 2-{445-(1-Methyl-11-1-pyrazol-4-yl)-1H
pyrrol o[2,3-b]pyridin-3-yl1l]-1,2,3-triazol-1-yl- nmethyl}benzonitrile 1 NN11
= 1,680 mn / 381 \\/ I\ N NN 61 1H—Nl\/R[D|VISOch] 6 [ ppn

-1185( 8.62 (s, 1H), 8.53 (d, J= 2.03 Hz, J= 1.94
He, 3“1%‘{4%@277%) 7.94 (d, J= 7.72 Hz, 1H), 7.91 (&CT%E&‘“{”?“Z?@ (t, J=
e Hz 7.58 (t. J=7.24 Hz, 1H), 3343 (d, J= 7.81 Hz, 1H), 5.89 (s,

2H), 3.89 (s 3H) "A39" 341-(3-Difluoromethoxybenzyl)-1H1, 2, 3-
triazol-4-y1]-5-(1-nethyl-1H pyrazol -4-yl1)- 1H pyrrol o[ 2, 3-b] pyri di ne

"A20" 5-(1-Methyl-1H-pyrazol-4-yl)-3-{1-[1(2- | Rt=2.085 min
trifluoromethylphenyl)ethyi]-1H-1,2,3-triazol- /438
4-yl}-1H-pyrrolo[2,3-b]pyridine
s L.
N, FF
\
7 N
NN/
N
¢ 10 H
"A21" 3-[1-(2,4-Difluorobenzyl}-1H-1,2,3-triazol-4-| Rt = 1.847 min
yl}-5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo- /392
[2,3-b]pyridine
F
15 |
N
N
\ F
2 / NN
N / NG
N_
20 H
"H-NMR [DMSO-dg]: & [ppm] =11.83 (s, NH), 8.55 (s, 1H), 8.52 (d, J=1.95
(- Hz, 1H), 8.47 (d, J= 1.78 Hz, 1H), 8.18 (s, 1H), 7.91 (s, 1H), 7.89 (d, J=
2.52 Hz, 1H), 7.49 (dd, J= 8.55 Hz, J=15.22 Hz, 1H ), 7.33 (m, 1H), 7.15 (t,
J=7.43 Hz, 1H), 5.70 (s, 2H), 3.89 (s, 3H)
25

30



N.- NF ---\ | /ap,F/ \ NL, " NNNHR =1.876 mn / 422 "A40"
3-K1541- Met hyl -el H-pyrazol -4-yl)-1H

py\rrol o[ 2,3-b]pyridin-3-y1H1, 2, 3-triazol -1-yl]- 3-phenyl propan- 1-ol
NI/

WO 2010/127754 PCT/EP2010/002207
- 54
"A22" 3-[1-(2-Fluoro-3-triflucromethylbenzyl)-1H- | Rt = 2.001 min
1,2,3-triazol-4-yl]-5-(1-methyl-1H-pyrazol-4- 1442
y)-1H-pyrrolo[2,3-b]pyridine
F
/
5 NN F
F
Y
F
/
.10
i "A23" 3-[1-(3-Chloro-2-fluorobenzyl)-1H-1,2,3- | Rt = 1.949 min
triazol-4-yl]-5-(1-methyl-1H-pyrazol-4-yi)- /408
1H-pyrrolo[2,3-b]pyridine
' i
I\IJ C
15 N~
\ 4 F
7\ N
78
N= 7 I,,N
WA
H
20 "H-NMR [DMSO-dg]: & [ppm] = 11.84 (s, NH), 8.59 (s, 1H), 8.52 (d, J=2.00
Hz, 1H), 8.47 (d, J= 2.02 Hz, 1H), 8.18 (s, 1H), 7.91 (s, 1H), 7.90 (s, 1H),
% 7.61 (t, J= 6.81 Hz, 1H), 7.34 (t, J= 6.45 Hz, 1H), 7.27 (t, J= 7.87 Hz, 1H),
5.78 (s, 2H), 3.89 (s, 3H)
"A24" 3-[1-(2-Fluoro-6-trifluoromethylbenzyl)-1H- | Rt = 1.940 min
25 1,2,3-triazol-4-yl}-5-(1-methyl-1H-pyrazol-4- /442
yl)-1H-pyrrolo[2,3-b]pyridine
30

it



OH /\, N H Qotainable by reduction of "A28" using LiAl F14 Exanpl e 6
Preparation of 5-(1-nethyl-1H pyrazol -4-y1) -3-[1-(1-phenylethyl)-1H 1, 2, 3-
triazol -4-y1]-1H pyrrol o[ 2,3-b]pyridine ("A8") WD 2010/ 127754

PCT/ EP2010/ 002207 62 6. 10 Pd(PPh3)2C 2 (12 ng, 0.017 mme') and Cul (7
my, 0.037 YWRNYIZ7H | ni t| ally introduced, a solution of PCEEP2QPERO7
3-i0do-5-(1-nethyl -1H pyrazol -4-y1)- pyrasol o[ 2, 3-b] pyri di ne-1-car boxyl at e
(350 ng, 0.825 mmol) in 5 mM of THF is subsequently added, and the m xture
is inertised using nitrogen. Finally, 15TI\/S—acetyI ene (0.175 m, 1.263

rnTDl) and tri "tIIY|I\ﬂm nre {0230 1 ara adda and fhn mxture
is stirred at|R 0 abduil T(&# QJWMPb?PZtV i‘ﬂ Qp?(yﬂ%z@mbnm TH B4Ry s
TMS- acetyl enefis renpved %}%Rﬁ%hﬂgﬂ-‘liﬂg rk_yreﬁq:_ !f%qom Xt uyggyi gorjously
wi th nitrogen|for about {10° mi n. The TBAl utlon m,
[2,3-b]pyr|d|ne
5
F
;o 10
%, 'H-NMR [DMSO-dg]: 5 [ppm] = 11.85 (s, NH), 8.59 (s, 1H), 8.52 (d, J= 2.04
Hz, 1H), 8.48 (d, J= 1.98 Hz, 1H), 8.19 (s, 1H), 7.92 (s, 1H), 7.90 (d, J=
2.63 Hz, 1H), 7.46 (dd, J= 8.33 Hz, J=16.99 Hz, 1H), 7.26 (dd, J=8.05 Hz,
J=12.92 Hz, 1R), 7.19 (m, 1H), 5.79 (s, 2H), 3.89 (s, 3H)
15 "A26" 3-[1-(2-Fluoro-4-triflucromethylbenzyl)-1H- | Rt = 2.036 min
1,2,3-triazol-4-yl]-5-( I-methyl-1H-pyrazol-4- /442
yl)-1H-pyrrolof2,3-blpyridine
e F
/ F
N/N
20 L/ F
IS 4 \
%
=LY
N N
H
25

30



200.990 mol, 1IMin THF) is then added, and the m xture is stirred for 0.5
h. A solution of (1-bronoethyl)benzene (0.115 m, 0.843 mol) in 2.5 m of
abs. MeOH i s subsequently added, then the caesium azide (150 ng, 0.858

nmol ) and\g f%rh?ﬁr 2.5 nil of abs. MeOH are added, and the mxture is
stirred ovEPAVGHt 8t RT. The reaction mixture is dil ut eCHERIUMR adsor -
25bed onto silica gel and subjected to fisash chromat ography on Si-60. Flash
chromat ography conditions: Instrunent: Tel edyne-lIsco Conbi Flash RF Col um:
AnalLogi x Si-60, SF25-40g 30El uent: gradient petroleumether (PE)/ethyl

acetate, flow St e o Y 25463 T §ath-en-—06-2 mn
50% of PE, 2-12 m50- 10052 bF4 T hG el bFeyazd)-4r)-3FE; [ R GoR%t mirt hy
acetate After |evaporati gnpyrdie[28-bIbyedini ByMli1ssshvedl-ag@in i n/BA4and,| for

t he renoval 50f TBAF salfts, washed 3x with saturated NH4CI solution,| dried
over Na2SO4, ¢vaporated [to drynessCHEMBPRREOER%H a hi gh viacuum gi vi ng
tert-butyl
5- (1- methyl - 1+ pyrazol - 4-y1)-3-[ 1- (1- phenyP
pyrrol o[2, 3-14yri di ne- 1-|car boxyl ate as a col o
Rt =2.374 min, |[ MtH 470)|. :
5-(1-net hyl - 1H pyrazol - 4-y1) - 34\- -1H1,2,3-triazol 4-y|l ] pyrro
| o 2, 3-b] pyri di ne-1-car ) ) is dissolved 25in MeOH
(5 m), potassium carbonate (85 I\% s added, and the mxture
is stirred at|RT for 1 [ he m xturle is extractied
three tines WM{th ethyl gcetate. i Nse is washed with satfurated
NaCl solqyion| dried ovegr Na2SO4 and @®vaporated to dryngss. The resi|due is
tl{i_____t-urated with ether and filtered of  with suction, washed with

"H-NMR [DMSO-ds]: & [ppm] = 12.95 (br, 1H), 11.83 (s, 1H), 8.64 (s, 1H),
8.51 (d, J= 1.99 Hz, 1H), 8.49 (d, J= 1.89 Hz, 1H), 8.18 (s, 1H), 7.96-7.88
(m, 4H), 7.46 (s, 1H), 7.45 (s, 1H), 6.10 (q, J= 6.86 Hz, 1H), 3.89 (s, 3H),
1.99 (d, J=5 Hz, 3H)

OH
yl)-1H1, 2, 3-triazol -4-y1] -
| ess solid foam (HPLQ/ MS:

15 n n
A28 3-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H- Rt = 1.661 min
pyrrolo[2,3-b]pyridin-3-yi]-1,2,3-triazol-1-yl}- /414 min
3-phenylpropionic acid

20
o OH
14
9 0

25

30



30 ether and dried in a high vacuum giving

5-(1-net hyl - 1H pyrazol -4-y1)-3-[ 1-

(1-phenylethyl)-1H1,2,3-triazol -4-yl1]-1H pyrrol o[ 2, 3-b] pyri di ne as
colourless solid; HPLOMs: R = 1.874 mn, [MH 370; 64 1H NVR [ DMSO d6]:
6 [ppm =WQ2289137834 1H), 8.62 (s, 1H), 8.52 (m 2H), 8. PET(EP20188H22077. 93 (s,
1H), 7.88 (s, 1H), 7.41-7.32 (m 5H), 6.81 (q, J= 7.0 Hz, 1H), 3.90 (s,
3H), 1.99 (d, J=7.03 Hz, 3H). Inhibition of PDKl1 I C50 of conpounds
according to the invention Conmpound No. |1 C50 [PDK1] 1C50 [P-PKB T308] | C50

[1 KKepsilon] |CO[TBK1] "Al " B .
A29" 6-{4-[5-(1-Methyl-1H-pyrazol-4-yl}-1H- | Rt =1.421 min
pyrrolo[2,3-b]pyridin-3-yl]-1,2,3-triazol-1- / 407 min

ylmethyl}quinoline

10 "H-NMR [DMSO-dg]: & [ppm] = 11.83 (s, 1H), 8.91 (dd, J=1.65 Hz, J=4.18
Hz, 1H), 8.65 (s, 1H), 8.52 (d, J= 2.03 Hz, 1H), 8.48 (d, J= 1.97 Hz, 1H),
8.39 (d, J=7.89 Hz, 1H), 8.18 (s, 1H), 8.05 (d, J= 8.71 Hz, 1H), 7.94 (s,
1H), 7.92 (s, 1H), 7.89 (d, J=2.60 Hz, 1H), 7.75 (dd, J=1.91 Hz, J= 8.74
Hz, 1H), 7.55 (dd, J= 4.20 Hz, J=8.34 Hz, 1H), 5.89 (s, 2H), 3.89 (s, 3H)

AT

15 "A30" [4-(1-{4-[5-(1-Methy!-1H-pyrazol-4-y)-1H- | Rt = 1.602 min
pyrrolo[2,3-blpyridin-3-yi]-1,2,3-triazol-1-yl}- /400
ethyl)phenyilmethanol
20 N : OH
[N
o N
s
Obtainable by reduction of "A27" using
LiAlH,.
25 Al

30



S

AT
< )

n A6ll

WO 2010/127754

10

15

20

25

30

PCT/EP2010/002207

IIA31 n

2-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-
pyrrolo[2,3-b]pyridin-3-yi]-1,2,3-triazol-1-yl}-
1-phenylethanol

Rt = 1.636 min
/ 386

"H-NMR [DMSO-dg}:  [ppm] = 11.84 (s, 1H), 8.53 (d, J=2.06 Hz, 1H), 8.49
(s, 1H), 8.45 (d, J= 2.03 Hz, 1H), 8.21 (s, 1H), 7.94 (s, 1H), 7.89 (d, J=2.52
Hz, 1H), 7.45-7.28 (m, 5 H), 5.88 (d, J= 4.65 Hz, 1H), 5.09 (m, 1H), 4.56
(ddd, J= 6.39 Hz, J= 13.81 Hz, J= 22.25 Hz, 2H), 3.90 (s, 3H)

||A32II

3-[1-(3-Fluoropyridin-4-yimethyl)-1H-1,2,3-
triazol-4-yl}-5-(1-methyl-1H-pyrazoi-4-yl)-
1H-pyrrolo[2,3-b]pyridine

Rt =1.523 min
/375

"H-NMR [DMSO-de]: & [ppm] = 11.89 (s, 1H), 8.65 (s, 2H), 8.53 (d, J= 2.06
Hz, 1H), 8.48 (m, 2H), 8.20 (s, 1H), 7.93 (m, 2H), 7.24 (m, 1H), 5.85 (s,
2H), 3.89 (s, 3H)




"ALS" A "Al6" A "A17" A A AA"AL8" A "A19" A

WO 2010/127754 PCT/EP2010/002207

"A33" 3-[1-(2-Chlorobenzyl)-1H-1,2,3-triazol-4-yl]-| Rt = 1.857 min
5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo- /390

[2,3-b]pyridine

Cl

P 10 "A34" 3-[1-(3-Methoxybenzyl)-1H-1,2,3-triazol-4- | Rt = 1.769 min
| yl]-5-(1-methyl-1H-pyrazoi-4-yl)-1H-pyrrolo- / 386
[2,3-b]pyridine
{ O—

15

"A35" (2-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H- | Rt = 1.536 min
pyrrolo[2,3-b]pyridin-3-yl]-1,2,3-triazol-1- /386
ylmethyl}phenyl)methanol

20

N OH

25 N
7N /N
N~ J N
N
H

30



n A20|l

o~
.,5,

A "A21" A B "A22" "A23" A A "A24" A B
WO 2010/127754 PCT/EP2010/002207
80
"H-NMR [DMSO-dg]: 3 [ppm] = 11.82 (s, 1H), 8.52 (s, 2H), 8.48 (d, J=7.99
Hz, 1H), 8.18 (s, 1H), 7.91 (s, 1H), 7.88 (d, J=2.59 Hz, 1H), 7.46 (d, J=7.48
Hz, 1H), 7.33 (t, J=7.41 Hz, 1H), 7.27 (, J= 7.07 Hz, 1H), 7.08 (d, J= 7.48
Hz, 1H), 5.74 (s, 2H), 5.29 (t, J= 6.37 Hz, 1H), 4.68 (d, J= 5.37 Hz, 2H),
5 3.89 (s, 3H)
"A36" 3-[1-(4-Diflucromethoxybenzyl)-1H-1,2,3- | Rt = 1.877 min
triazol-4-yl]-5-(1-methyl-1H-pyrazol-4-yl)- /422
1H-pyrrolo[2, 3-b]pyridine
10
15 "A37" Methyl 3-{4-[5-(1-methyl-1H-pyrazol-4-yl)- | Rt = 1.749 min
1H-pyrrolo[2,3-b]pyridin-3-yl)-1,2,3-triazol-1- /1414
yimethyl}benzoate
N\
N
20 /[N" ~O:=O
"A38" 2-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H- Rt = 1.680 min
pyrrolo[2,3-b]pyridin-3-yl]-1,2,3-triazol-1-yl- /381
25 methylibenzonitrile
=N
N
[N
30 N~




"A25" A "A26" A "A2T7" " A28" WD 2010/ 127754PCT/ EP2010/ 002207
65 "A29" A

WO 2010/127754 PCT/EP2010/002207
61

"H-NMR [DMSO-ds): & [ppm] = 11.85 (s, 1H), 8.62 (s, 1H), 8.53 (d, J= 2.03
Hz, 1H), 8.47 (d, J= 1.94 Hz, 1H), 8.18 (s, 1H), 7.94 (d, J= 7.72 Hz, 1H),
7.91 (m, 2H), 7.75 (t, J= 7.74 Hz, 1H), 7.58 (1, J=7.24 Hz, 1H), 7.43 (d, J=
7.81 Hz, 1H), 5.89 (s, 2H), 3.89 (s, 3H)
5 "A39" 3-[1-(3-Diflucromethoxybenzyl)-1H-1,2,3- | Rt = 1.876 min
triazol-4-yl]-5-(1-methyl-1H-pyrazol-4-yl)- /422
1H-pyrrolo[2,3-b]pyridine
F
O\(
e 10 F
"A40" 3-{4-[5-(1-Methyl-1H-pyrazol-4-y)-1H-
1
S pyrrole[2,3-blpyridin-3-yl]-[1,2,3-triazol-1-yl}-
3-phenylpropan-1-ol
20 OH
C
Obtainable by reduction of "A28" using
25 LiAIH,

Example 6

30 Preparation of 5-(1-methyl-1H-pyrazol-4-yl)-3-[1-(1-phenylethyl)-1H-1,2,3-
triazol-4-yl]-1H-pyrrolo[2,3-b]pyridine ("A8")



BBA"A30" AB "A31" A B "A32" "A33" " A34"
WO 2010/127754 PCT/EP2010/002207
62
6.1
\
N
N
N |
5 NS Br
N
Si 2
N
s
ro “s
10

Paia®
S

15

20

25

-30

Pd(PPh;3)2Cl (12 mg, 0.017 mmol) and Cul (7 mg, 0.037 mmol) are initially
introduced, a solution of tert-butyl 3-iodo-5-(1-methyl-1H-pyrazol-4-yl)-
pyrrolo[2,3-b]pyridine-1-carboxylate (350 mg, 0.825 mmol) in 5 m! of THF is
subsequently added, and the mixture is inertised using nitrogen. Finally,
TMS-acetylene (0.175 ml, 1.263 mmol) and triethylamine (0.230 ml,

1.659 mmol) are added, and the mixture is stirred at RT for about 1.5h
under nitrogen protection.

The excess TMS-acetylene is removed by flushing the dark reaction mix-
ture vigorously with nitrogen for about 10 min. The TBAF solution (1 ml,
0.990 mmol, 1M in THF) is then added, and the mixture is stirred for 0.5 h.
A solution of (1-bromoethyl)benzene (0.115 ml, 0.843 mmol) in 2.5 ml of
abs. MeOH is subsequently added, then the caesium azide (150 mg,

0.858 mmol) and a further 2.5 ml of abs. MeOH are added, and the mixture
is stirred overnight at RT. The reaction mixture is diluted with MeOH, adsor-

bed onto silica gel and subjected to flash chromatography on Si-60.

Flash chromatography conditions:

Instrument: Teledyne-Isco Combi Flash RF

Column: Analogix Si-60, SF25-40g

Eluent: gradient petroleum ether (PE)/ethyl acetate, flow rate: 40 mi/min,
detection; UV 254 nm
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Gradient: 0-2 min 50% of PE, 2-12 min 50-100% of ethyl acetate, 12-16.2

min 100% of ethyl acetate

After evaporation, the product is dissolved again in EA and, for the removal

5 of TBAF salts, washed 3x with saturated NH,Cl solution, dried over
Na,SO4, evaporated to dryness and dried in a high vacuum, giving fert-butyl
5-(1-methyl-1H-pyrazol-4-yl)-3-[1-(1-phenylethyl)-1H-1,2,3-triazol-4-yl]-
pyrrolo[2,3-b]pyridine-1-carboxylate as a colourless solid foam (HPLC/MS:
Rt=2.374 min, [M+H]" 470).

- 10
6.2

15

20

tert-Butyl 5-(1-methyl-1H-pyrazol-4-yl)-3-[1-(1-phenylethyl)-1H-1,2, 3-triazol-
4-yllpyrrolo[2,3-b]pyridine-1-carboxylatz (90 mg, 0.176 mmol) is dissolved

25 in MeOH (5 ml), potassium carbonate (85 mg, 0.615 mmol) is added, and
the mixture is stirred at RT for 1 h. Water is added, and the mixture is
extracted three times with ethyl acetate. The organic phase is washed with
saturated NaCl solution, dried over Na;SO,4 and evaporated to dryness.
The residue is triturated with ether and filtered off with suction, washed with

30 ether and dried in a high vacuum, giving 5-(1-methyl-1 H-pyrazol-4-yl)-3-[1-
(1-phenylethyl)-1H-1,2,3-triazol-4-yl]-1H-pyrrolo[2,3-bjpyridine as colourless
solid; HPLC/MS: Rt = 1.874 min, [M+H]" 370;



| C50: 0.5 nM- 111M =A111M - 10 Al =B The foll ow ng exanples relate to

medi canents: Exanple A Injection vials 20 A solution of 100 g of an active
ingredient of the formula I and 5 g of disodi um hydrogenphosphate in 3 | of
bidistilled water is adjusted to pH 6.5 using 2 N hydrochloric acid,

sterile fiVQaN8&77$ ansferred into injection vials, | yo;ﬂﬂfrﬁil’é@@(’@?ﬁ@?er
sterile conditions and seal ed under stergql e conditions. Each injection vial
contains 5 ng of active ingredient. 25 Exanple B: Suppositories A mxture
of 20 g of an active ingredient of the fornula | with 100 g of soya

| ecithin and 14 red. int s and

al l oned to cool %Mg%ﬁ"é%@ﬁ@@ (ﬂé Lf%gﬁé 13‘8 %583 ﬁ\ﬁg frh&"gdl ent .

66 9.38 g of NQROAH, ﬁ@@ﬁs%ﬂﬁ&@(@fmﬁwﬂoﬂsz% 509, @08 (@ Je 200f

benzal koni um chl orj de i n distilled water. I—'I Is adjusted to
6.8, and the <& Jt)oH9Pds.Rile 198 HoU 7103 s Heri | | sed by i rrad| ation. This
solution can be used in the formof eye drops. 5 Exanple D. G ntnent 500 ng

of an acil ve ingredient of the formula | are mxed with 99.5 g of Vaseline
under asepti c lehdipriobROK110EXanpl e E: Tablets A mixture of 1 kg of active

i ngredi ent of é&héoffﬁ%g{%’#ﬂdé accorg% Bt*@ﬁ]&gﬁﬁ?%l 2 kg of potato starch, 0.2

kg of talc an MRgRes it St ea pressed in a conventional
manner to give tabl ets in such a way that each tablet contains 10 ng of

active ingredient
9 C‘ompound ICso [PDK1] | ICsp [P-PKB ICso ICss [TBK1]

No. T308] [IKKepsilon]
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Exanpl e F: Dragees Tablets are pressed anal ogously to Exanple E and
subsequently coated in a conventional manner with a coating of sucrose,
potato starch, talc, traga- canth and dye. 20 Exanple G Capsules 2 kg of
acftive ingredient of the formula | are introduced into hard gel ati ne
capsul es i'HO3E8# &t i onal manner in such a way that eadTEHBeQI0R28DN-
tains 20 ng of the active ingredient. 2%sExanple H Ampoules A solution of
1 kg of active ingredient of the formula I in 60 | of bidistilled water is
sterile filtered, transferred into anpoul es, |yophilised under sterile

condi tions ancl—ee&iWer stere—conditans—Each—arpoyle—eqnt ai ns 3010
nmg of active ingre(fr nt.] WO 2010/ 127754PCT/|EP2020/ 0022077)6_7
Patent C ai ns [1. Copgmpunds of tRe Tornulg 1 9 10in Wi ¢n denotjes A,
-[AR3) (RA)JfIAL,_-[CCRI) (RA)InHet for -[CQ(RIY(R4)]"Cye, R2denoties H A,
Hal , CN, -[C(R3)2]'M3Ari, | -[C(R8)2}1Het'B -[Q(R3)21n- Lyc, OR3 dr N(R3)2,
15R3denot es HoT— A Bddenotes—H—A -[%{R% FOR3,—TER37Y2HAESIHRS,
-[C(RS)Z%lN(R:B)Z
IIA33II
||A34I| B
||A35Il B
"A36" B
IIA37" B
10
L "A38" A
llA3gll B
15 ICso: O0.5nM-1uM = A TuM-10 M =B

The following examples relate to medicaments:

Example A: Injection vials
20 A solution of 100 g of an active ingredient of the formula I and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

'_/.'?v\.“
. .

using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.

25
Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

30

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,



~or -[.C(R3) 2], Het,. Adenotes unbranched. or_branched. al kyl having 1-6 C atons,

in which one or two CH2 groups nmay be replaced by 0, N and/or S atons

and/ or by -CH=CH groups and/or, in addition, 1-7 H atons nay be repl aced
by- F, Cycdenotes cycl oal kyl having 3, 4, 5, 6 or 7 C atons, Ardenotes
phenyl whiveh2tg1177sssubsti tuted or nono-, di- or trisubstici/drediedozdyr Hal , A,
-[C(R3) 2] 0R3, N(R3)2, NO2, CN, COOR3, (R3) 2, NR3COA, NFR3S02A, COR3,
S2N(R3) 2 and/or S(0)A, denotes phenyl ich is unsubstituted or nono-, di-
or trisubstituted by Hal, A 0?3 N(R3) 2, SR3, N2, CN, COOR3, CON(R3)2,
NR3COA, NRSSOZA SO2N( R3 A CO Heti, Heti, [C(R3)2],,N(R3)2

[ C( R3) 21nFl et B-3%g of Nejt Q@R@ O , CBAGBPENBHRO, - NHBEORNANHIQNSTR3) 2,

NH R3) 2 Y

NHooO] Of R2) 21 e R B AR ST SFRA5R adivsged o

OCONH[ C( R3) 21 B, m)ﬂhemwbﬁ @(rlﬁa)ié]l.nprﬂeml andQtéidised bhiadiatidrn ThiEOA,

5Het denotes a iC % s tur ted unsaturated or aronmatic
het er ocycl e h&gf) |8nfapge4mé | &rmd) gp{a/dg?p% atons which is unsubstituted
or nono-dor disubstituted by Hal, A OR3, N(R3)2, N2, CN, COOR3, CON(R3)2,
NR3CQOA, NR380$3{I_@{EI (SOZNRB and/ or S(0)A, 10Het' denotes a nmono-, bi- or
tricyclic sat mQHutmeted or aro- matic het erocycle having 1 to 4 N,
0 and/or S atg stituted by
O fndior S at g m@bpan betiveTRyRdrit ot Bt BFmRY 3@?“’%&%%8%9\9@@@02 A
SOZN(RS)Z S( Aelmmruaseptmonqmams) 2] nN(R3)2 [C(R3) 21nHet 1 ,

150[ C(R3) 2], N(R3) 2, O[C(R3)2}nHet1l, NHCOOA, NHCON(R3)2,

NHCO C( )21, N(R3) 2. NHCOJ C(R3) 2] nHet 1 , NHCONH C(R3) 2], N(R3) 2,

NFHCONH )ZF,XHmpLeEd}(MIB{sC(RB)Z] N(R3)2. OCONH C(R3) 2] "Het1, CO Heti,

CHQ, COA, =S, nd car.bon e OHet i denot e

monocycl i c safbhm;{t"érgl\éﬁéq@rgoﬁfg ’]g%'\a’/‘i’ IR %*P%¥%9Nv%h&ﬁ@r§da§?%1 fm. ch may
be mono- or diogpbistd thcfhdotw f @R arfd 0. 1My of sl risiur stearatB G plesEy 9en)
Hal denotes F, .Cl, Br or enotes 0, 1 or 2, and pharmaceutically usable

salts, taul omita CQHW@PQ?E'B?%?@P@‘{%@P@&? in ﬁ%ﬂl%‘ﬁl?hﬁ‘%ﬁ?ﬁ%?aﬁe& her eof in

all ratios. 2coRERRUTImgaieRifE Mgrdded @ M1 in which 30 Ardenotes phenyl
whi ch i s unsubstituted or nono- Or disubsti- tuted by Hal, -[C(R3)2]n0OR3,

COOR3, and/ or A,
Exampie F: Dragees

Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

20
C Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.
25

Example H: Ampoules
A solution of 1 kg of active ingredient of the formula | in 60 [ of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile

conditions and sealed under sterile conditions. Each ampoule contains
30 10 mg of active ingredient.



M0.2010/.127754PCT/ EP2010/.002207.. 69 _and_pharmaceutically usable salts,

tautoners and stereoi soners thereof, including m xtures thereof in al

rati os. Conpounds according to Claiml1 or 2 in which Hetdenotes a nono- or
bityclic saturated aromati c heterocycle having 1 to 4 N, and/or 0 and/or S
at oms whi o0 e®oarvesbsti - tuted or nono- or disubstitut eddrgrioianaier Hal
and pharmaceutical ly usable salts, taut rs and stereoi soners thereof,

i ncluding mxtures thereof in all ratios. Conpounds according to one or
nore of Clainms 1-3 in which Het' denotes a nono- or bicyclic aromatic
heterocycle having 1 to 4 N, 0 and/or S atons which is unsubstituted or may
be nmono- or disubstituted by A and/ oPategii@aimsiet 1 , and pharmaceutically
usabl e salts, tautonmers and stereoi somers thereof, including mxtures
thereof in all ratios. Conpounds according to one or nore of Clains 1-4 in
whi ch Het i dendt es Commmundy of the feahukadt ed heterocycle having 1 to 2 N
and/or 0 atons, which nmay be nono- or disubstituted by A and
pharmaceutically usable salts, tautoners and stereoi soners thereof,

i ncl udi iy ni xtures thereof Rh all ratios.,ﬁgnpounds according to one or
nore of Claims 1-5 in which Hgydenotes fINFyl\ thienyl, pyrrolyl,

i m dazol yl, pyrazolyl, oxa- ol yN—whi azol yl , pyridyl,
pyrimdinyl, triazolyl, tetragaly hi"a ol e, pyriFazinyI, pyrazi nyl ,

i ndol yl, isoindolyl, benzimdazc ndazol yl , quinol yl,

1, 3- benzodi oxol yl , pyrrolidinyl, hydr oi m dazol yl , tetrahydropyrazolyl,
pi peridi nyl, norpholinyl, piperazityl, gXxazolidinyl WO

2010/ 127754PCT/ EP2010/ 002207 70

(" 10 in which
R! denotes A, -[C(R*(R*)]LAr, -[C(R*(R"].Het or —-[C(R*}(R*)].Cye,
R? denotes H, A, Hal, CN, -[C(R¥)]s-Ar’, {C(R%)]r-Het', -[C(R).]-
Cyc, OR® or N(R%),,
15 R3 denotes H or A,
R* denotes H, A, -[C(R*2],OR?, -[C(R%)3],COOR3, -[C(R)21.N(R%);
or -[C(R®);].Het,
A denotes unbranched or branched alkyl having 1-6 C atoms, in
20 which one or two CH; groups may be replaced by O, N and/or S
atoms and/or by —CH=CH- groups and/or, in addition, 1-7 H
{ : atoms may be replaced by F,
Cyc denotes cycloalkyl having 3, 4, 5, 6 or 7 C atoms,
Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
25 tuted by Hal, A, -[C(R*:],0R3, N(R%),, NO,, CN, COOR?,
CCN(R®), NR*COA, NR3S0O,A, COR®, SO.N(R%), and/or S(O),A,
Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, OR® N(R%),, SR3 NO,, CN, COOR? CON(R?),,
30 NR®COA, NR3SO,A, SO,N(R%),, S(O)sA, CO-Het', Het",

[C(R)2I:N(R®)2, [C(R®)z]Het!, O[C(R?)2],N(R%)2, O[C(R%)]Het",
NHCOOA, NHCON(R®),, NHCOO[C(R%),1,N(R%),,



or isoxazolidinyl, each of which is unsubstituted or nono- or disubstituted
by A and/or Hal, and pharnaceutically usable salts, tautonmers and

stereoi sonmers thereof, including m xtures thereof in all ratios. 7.
Cofrpounds according to one or nore of Clains 1-6 in which Het'denotes
furyl, thi¥RyIVIFZIR4 ol yl, inidazolyl, pyrazolyl, oxa- zdGIEP2198%390l yI
thiazolyl, pyridyl, pyrimdinyl, triazolgl, tetrazolyl, thiadiazole,

pyri dazi nyl, pyrazinyl, indolyl, isoindolyl, benzimdazolyl, indazolyl,

qui nolyl or 1, 3-benzodi oxolyl, each of which is unsubstituted or nono- or

di substituted by A and/ har ceutg cally usable salts,
tautoners and stereoi SOW@@W# n@f&f?‘ﬂé )(ZIBNé% Bhereof in all
ratios. 8. Conpounds acgefathNe[d®R? ﬂe?rO@(ﬂﬁH N 7.in which

Het i denotes pyrrolidinyl, tet I‘[’;I (X g%l dazoly f&({\ﬂf llq@c}%o- pyrazol yl,

pi peridiny!, norphol i ny OCONBEGRZhiiet . 6@5&'@1 i @HRYandfer CO&xazol i di nyl , each

of which is unsubstltut ed or nono- or disubstituted by A and
phar maceyt i cal H8f usabl edengtes 2 mena- Sbioyclimentyrated dinsatwsated o @reratic

i ncluding m xtures ther 0 one or
nore of Clainms 1-8 in Wﬁ de%g%lﬂc? 16?4&,%59%&%)8%%?8%%{%%
R2denotes H, A or -[ C(Reyibstikuted oRBdanodredisuibstitutey bR#tdaermt@B M(R®),,

-[ C(R3) 210R3 or -[C(R3) d al kyl
having 1-6 C atons, 3O0i b W@W@%&?&%@%%ﬁ%&@ an 0, N or
S atomand/or, in add| t SBNR ard/dr {ONP, may be repl aced by F,

2010/ 127754PCT/ EP2010/ 002207 71 Ardenot es phenyl which is unsubstl tuted or

mono- or,qli subbdeti -t ut ederditedialmond- FiR3D FikpeidBattreXddd unsAuried 8F ard-

H%tdenot €s a nono- or bi %cl i C saturat ed aromatic heterocycle having 1 to 4
N*and/or 0 and/or S atBREC MRIEEPFYCE hanbhte 6. &y apd/ofSaomswhighsisbst i t ut ed

by A and/or Hal, Het' d@,ﬁ’gﬂb@ﬁt fed®Ray BE b tar cle
having 1 to 4 N 0 and/ or atug whi yh |rs ﬁ?&gs%tu?%ﬁpgg b:yrltISl o € hono- or

di substituted by A and/NRPLERS) NP2HENLICOOR®, CON(R®),, NR°COA, NRC SozA
SO2N(R%), S(O)sA, CO-Het', Het', [C(R%)2J:N(R%)2, [C(R3)2]Het',
15 O[C(R%)2]N(R?);, O[C(R®)]Het', NHCOOA, NHCON(R?),,
NHCOO[C(R?);],N(R?)2. NHCOO[C(R®),],Het",
NHCONHIC(R®)],N(R%)2, NHCONH[C(R®),],Het',
OCONHIC(R?)],N(R%);. OCONH[C(R®),].Het', CO-Het', CHO,
COA, =S, =NH, =NA and/or =O (carbonyl oxygen),

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

/_ﬁ.m\:\.

Hal denotes F, Cl, Broor |

25 n denotes 0, 1 or 2,
and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which

30 Ar denotes phenyl which is unsubstituted or mono- or disubsti-
tuted by Hal, -[C(R%),],OR® COOR?®, CN and/or A,



Het i denot es. a monacyclic saturated heterocycle having 1 to 2 N and/or 0 .
atons, which nmay be nono- or di- by A Haldenotes F, d, Br or 1 denotes O,
1 or 2, and pharmaceutically usable salts, tautoners and stereoisonmers

t hereof, including mxtures thereof in all ratios. 10. Conpounds accordi ng
to Caim wozaeetdd fromthe group Conpound No. Nanme ardf@p2mé/enaet7ure
3-(1-Benzyl-1H1, 2, 3-triazol -4-yl1)-1H pﬁgrol o- [2,3-b] pyridine o
3-[1-(4-Chl orobenzyl)-1H1, 2, 3-triazol -4-y1] - 1H pyrrol o 2, 3-b] pyri di ne
3-(1-Benzyl-1H1, 2,3-triazol -4-yl)-2-nethyl -1H pyrrol o[ 2, 3-b] pyri di ne
3-(1-Benzyl-1H1, 2, 3-triazol -4-y1)-5-(1-net hyl - 1H _

pyrazol - 4- y1) - 1H Y4 pBamacestipaliyysablengalts, tautomers and stereoisomers thereof,

3-[ 1- (3- Fl uor oben; ﬂ%ﬂlrﬁ'ﬁﬂ&t@r §’(ﬁérie@lziﬂla1l4ét¥c}s] -5-(1- methyl-1H pyrazo;
-4-yl)-1H pyrrol oﬁ%, - pyrlal ne )

3-[1-(4-Fl uorobenzyl)-1H1, 2, 3-triazol -4-y1]-5-(1-

3. Compounds according to Claim 1 or 2 in which
5 Het denotes a mono- or bicyclic saturated aromatic heterocycle
having 1 to 4 N, and/or O and/or S atoms which is unsubsti-
tuted or mono- or disubstituted by A and/or Hal,
and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

i 10
4. Compounds according to one or more of Claims 1-3
in which
Het’ denotes a mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms which is unsubstituted or may be
15 mono- or disubstituted by A and/or [C(R%),].Het’,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
5. Compounds according to one or more of Claims 1-4 in which
20 Het' denotes a monocyclic saturated heterocycle having 1 to 2 N
{ .:_: and/or O atoms, which may be mono- or disubstituted by A,

and pharmaceutically usable saits, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

25 8.  Compounds according to one or rore of Claims 1-5 in which
Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazoly!, oxa-
zolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl, iso-
indolyl, benzimidazclyl, indazolyl, quinolyl, 1,3-benzo-
30 dioxolyl, pyrrolidinyl, tetrahydroimidazolyl, tetrahydro-

pyrazolyl, piperidinyl, morpholinyl, piperazinyl, oxazolidiny!



met hyl - 1H pyrazol -4-yl1) - 1Hpyrrol o[ 2, 3-b] pyridine.  72_"AT __.

341- (3- Met hyl benzyl)-1 H 1 ,2,3-triazol-4-yl1]-5-(1- nethyl-1

H pyrazol -4-y1) - 1H-pyrrol of 2, 3-b] pyri di ne "A8" 5-(1-Methyl-1

H pyrazol -4-y1)-341-(1-phenyl ethyl)- 1 H 1,2, 3-triazol-4-01-1

H-pyrrol o[¥WQ3UBiEYH4 di ne  5-(1-Methyl-1 H pyrazol - 4-yl) PET(EP2018992260 n- 4-yI -
methyl-1 H1 ,2, 3-triazol-4-yl1)-1 Hpyrrglo[2,3-b]- pyridine "Al 0" OH

N, N1110 N

PN

10

15

20

25

30

/

or isoxazolidinyl, each of which is unsubstituted or mono- or
disubstituted by A and/or Hal,
and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-6 in which

Het’ denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxa-
zolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazoly!,
tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl, iso-
indolyl, benzimidazolyl, indazolyl, quinolyl or 1,3-benzo-
dioxolyl, each of which is unsubstituted or mono- or disub-
stituted by A and/or [C(R®),].Het",

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-7 in which

Het' denotes pyrrolidinyl, tetrahydroimidazoly!, tetrahydro-
pyrazolyl, piperidiny!, morpholinyl, piperazinyl, oxazolidiny!
or isoxazolidinyl, each of which is unsubstituted or mono- or
disubstituted by A,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-8 in which

R! denotes -C(R%(R*)-Ar or C(R%)(R*)-Het,

R? denotes H, A or -[C(R%,],-Het',

R® denotes H or A,

R* denotes H, {C(R*),1,0R® or [C(R%),],COOR?,

A denotes unbranched or branched alkyl having 1-6 C atoms,

in which one CH; group may be replaced by an O, N or S

atom and/or, in addition, 1-7 H atoms may be replaced by
F1



[--N\V\, o
1 WO 2010/127754 PCT/EP2010/002207
J 71

Ar denotes phenyl which is unsubstituted or mono- or disubsti-
tuted by Hal, -[C(R%),],OR?, COOR?, CN and/or A,

Het denotes a mono- or bicyclic saturated aromatic heterocycle
having 1 to 4 N, and/or O and/or S atoms which is unsub-

5 stituted or mono- or disubstituted by A and/or Hal,

Het’ denotes a mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms which is unsubstituted or may be
mono- or disubstituted by A and/or [C(R%)2],Het’,

Het' denotes a monocyciic saturated heterocycle having 1 to 2

- 10 N and/or O atoms, which may be mono- or di- by A,
e Hal denotes F, Cl, Bror

n denotes 0, 1 or 2,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

15
10. Compounds according to Claim 1, selected from the group
Compound Name and/or structure
No.
20 "AT" 3-(1-Benzyl-1H-1,2, 3triazol-4-yl)-1H-pyrrolo-
o [2,3-b]pyridine
"A2" 3-[1-(4-Chlorobenzyl)-1H-1,2,3-triazol-4-yl}-1H-
pyrrolo[2,3-b]pyridine
"A3" 3-(1-Benzyl-1H-1,2,3-triazol-4-yl)-2-methyl-1H-
25 pyrrolo[2,3-b]pyridine
"A4" 3-(1-Benzyl-1H-1,2,3-triazol-4-yl)-5-(1-methyl-1H-
pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
"A5" 3-[1-(3-Fluorobenzyl)-1H-1,2,3-triazol-4-yI}-5-(1-
methyl-1H-pyrazoi-4-yl)-1H-pyrrolo[2,3-b]pyridine
30 "AB" 3-[1-(4-Fluorobenzyl)-1H-1,2,3-triazol-4-yl]-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrrolof2,3-b]pyridine




CN---J_"A13" N N-- [ HNe---. N"A14"  2-{443-(1-Benzyl-1 H1 ______
,2,3-triazol-4-y1)-1 Hpyrrolo- [2,3-b]pyri clin-5- yl ] pyrazol - 1- yl }et hanol

73 "Al5" 3- (1-Benzyl-1H 1, 2, 3-tri azol - 4-y1) - 4- met hoxy- 1H

pyrrol o[ 2, 3-b] pyri di ne "Al6" 5-(1 - Met hyl - |

H- pyr azol W0 30191237541 - phenet hyl - PCT/EP2010/002207

1,2,3-triazol-4-yl)-1H pyrrol 0[2 3 bl pyl’hdl ne "Al7"

341- (2- Fl uorobenzyl)-1H1, 2, 3-tri azol - y1] 5-(i -

"AT" 3-[1-(3-Methylbenzyl)-1H-1,2,3-triazol-4-yl]-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
"Ag" 5-(1-Methyl-1H-pyrazol-4-yl)-3-[1-(1-phenylethyl)-
1H-1,2,3-triazol-4-yl]-1H-pyrrolo[2,3-b]pyridine

5 "AQ" 5-(1-Methyl-1H-pyrazol-4-yl)-3-(1-pyridin-4-yl-
methyl-1H-1,2,3-triazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridine
IIA1 OII OH
_____ , 10 N‘N
C
——NJ
TN
~
N
N H
IlA1 1 L1}
N= =
e
AN e
| N
~
N
N H
20 "AqD"
/,N\N
N N N /\©
£y )= —_—
L. IN\/
O
NN
25 IIA1 3ll N
30 "A14" 2-{4-[3-(1-Benzyl-1H-1,2,3-triazol-4-yl)-1H-pyrrolo-

[2,3-b]pyridin-5-yl]pyrazol-1-yi}ethanol




met hyl - 1H pyrazol - 4-yl1) - 1H pyrrol o[ 2, 3-b] pyridine "A18" 5-( 1 -Methyl-I

H pyrazol -4-y1)-341- (2- nor phol i n-4-

ylethyl)-1H 1, 2, 3-tri azol -4-y1]-1H pyrrol o[ 2, 3-b] - pyridi ne "A19"

5-(1- Met hyl- 1H pyrazol -4-y1)-3-{1-0 -(3-trifluoro-

met hyl pheW@euIpyrys41H- 1, 2, 3-tri azol -4-y1}-1H pyrrol o[ 2 PETHPpaIpoeRéTe " A20"
5-(1 -Methyl-1H pyrazol -4-y1)-3-{1 -11-(;2-trifluoro-

met hyl phenyl )ethyl]-1H 1, 2,3-triazol -4-y1)-1H pyrrol o[ 2, 3-bl pyri di ne "A21"
3-[1-(2,4-Difluorobenzyl)-1H1, 2, 3-triazol - 4-y1] - 5- (1
-nmet hyl- 1H pyrazol=4-y1)-1H pyr r ol o[ 2, 3-b]- pyridine "A22"

3-[1-(2-Fluoro-3-t r i *AUBT onle BHifHBeimEn1 - i 34triazal-4-yl)- ﬁafﬂ@tilﬂlw-ﬂl‘ﬂ- 5- (i

-nmet hyl -1 H pyrazpl -4-yl)-1H pyrrolo[ r'ﬁl !P%T 3-[1
-(3-Chl oro-2-fl uorobenzyl)-|1H 1, 2, 3- tr optZh 'Hﬁ'e

-met hyl - 1H pyr azol - 4"A18" 1H Br(1-bletiy?- 1Bi-m]razqﬂy1r vil3(é¢-phanéthyl-1H-
1,2,3-triazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
5 "A1T" 3-[1-(2-Fluorobenzyl)-1H-1,2,3-triazol-4-yl]-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
"A18" 5-(1-Methyl-1H-pyrazol-4-yi)-3-[1-(2-morpholin-4-
ylethyl)-1H-1,2,3-triazol-4-yl]-1H-pyrrolo[2, 3-b]-
pyridine
"A19" 5-(1-Methyl-1H-pyrazol-4-yl)-3-{1-[1-(3-trifluoro-
methylphenyl)ethyl]-1H-1,2,3-triazol-4-yl}-1H-
pyrrolo[2,3-b]pyridine
"A20" 5-(1-Methyi-1H-pyrazol-4-yl)-3-{1-[1-(2-trifluoro-
methylphenyl)ethyl]-1H-1,2,3-triazol-4-yl}-1H-
pyrrolo[2,3-b]pyridine
"A21" 3-[1-(2,4-Difluorobenzyl)-1H-1,2,3-triazol-4-yl]-5-
(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridine
"A22" 3-[1-(2-Fluoro-3-trifluoromethylbenzyl)-1H-1,2,3-
triazol-4-yl]-5-(1-methyl-1H-pyrazol-4-yl)-1H-
pyrrolo[2,3-b]pyridine
"A23" 3-[1-(3-Chloro-2-fluorobenzyl)-1H-1,2,3-triazol-4-
ylI-5-(1-methyl-1H-pyrazol-4-yi)-1H-pyrrolo[2,3-b}-
pyridine
"A24" 3-{1-(2-Fluoro-6-trifluoromethylbenzyl)-1H-1,2,3-
triazol-4-yl}-5-(1-methyl-1H-pyrazol-4-yh)-1H-
pyrrolo[2,3-b]pyridine
"A25" 3-[1-(2,3-Difluorobenzyl)-1H-1,2,3-triazol-4-yl]-5-
30 (1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridine

10
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2 Fluoro-6-trifluoronethyl benzyl)-1H1,2, 3-

2 3-Di fl uorobenzyl)-1H1, 2, 3-triazol -4-y1]-5- (1

1- 1H pyrazol -4-y1) - 1H pyrrol o[2,3-b]- pyridine 74 "A26"
2- Fmwmrooe/7t34i f | uor onet hyl benzy1) - 1H- 1, 2, 3- PCT/EP2010/002207

| -4-y1]-5-(1-methyl-1H pyrazol - 4-y1)- 1H— pyrrol o[ 2, 3-b] pyri di ne
4-[5-(1- Met hyl- 1H pyrazol -4-y1) - 1H pyrrol o-

]pyr|d| n-3-yl]-1,2,3-triazol-1-yl }ethyl)benzoic acid "A28"
5-(1- Met hyl - H pyrazol - 4-y1) - 1H pyrrol o-

]
oy dim 3pa] 1 2o g B et o
pyrrolo[2,3-b]pyridine
"A27" 4-(1-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
5 [2,3-blpyridin-3-yl]-1,2,3-triazol-1-yl}ethyl)benzoic
acid
"A28" 3-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yi}-1,2,3-triazol-1-yl}-3-phenyl-
propionic acid
¢, 10 "ADG" B-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yl]-1,2,3-triazol-1-yimethyl}-
quinoline
"A30" [4-(1-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yl]-1,2,3-triazol-1-yl}ethyl)phenyl]-
methanol
"A31" 2-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridiri-3-yl]-1,2,3-triazol-1-yl}-1-
phenylethanol
"A32" 3-[1-(3-Fluoropyridin-4-ylmethyl)-1H-1,2, 3-triazo!-
4-yl]-56-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
- [2,3-blpyridine
- "A33" | 3-[1-(2-Chloroberizyl)-1H-1,2,3-triazol-d-yi]-5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridine
"A34" 3-[1-(3-Methoxybenzyl)-1H-1,2,3-triazol-4-yl]-5-(1-
methyl-1H-pyrazoi-4-yl)-1H-pyrrolo[2,3-blpyridine
"A35" (2-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yi}-1,2,3-triazol-1-yImethyl}phenyl)-
methanol
"A36" 3-[1-(4-Diflucromethoxybenzyl)-1H-1,2, 3-triazol-4-
yl]-5-(1-methyl-1H-pyrazol-4-yl)- 1H-pyrrolo[2,3-b}-
pyridine

15
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-4-y1]-5-(1-methyl - 1H pyr azol-4-y1)- 1K pyrrol o[ 2, 3-b] pyridine "

pyridi n-3-y11'A28 3-{t BHAzB+FIgerpi4-trfluptasmsthylbenzyby- tititc2,3¢i d " A29"

A25"

n A27||



1- [5 (1-Methyl-1H pyrazol -4-y1)-1H-pyrrolo- .

yridin-3-yl1l]-1,2,3-tri azol - 1- yl } et hyl )phenyl F met hanol "A31"
(1- Met hyl-1H pyrazol 4-y1)-1H pyrrol o-
pyridin-3-y1]-1,2,3-triazol-1-y1}-1- phenyl et hanol "A32"
FIWREUPNF T n- 4 yI methyl)-1H 1, 2, 3-tri azol - PCT/EP2010/002207
(1-met hyl- 1H pyrazol -4-yl1)-1H py;grol o- [2,3-14yridi ne "A33"

4-
b] p
[ 5-
b
(

Chl or obenzyl)-1H1, 2, 3-tri azol -4-y1]-5-(1-
| -
1-
b

(A=
3-b]
4-[5
i 3- b]
1-(3-
1] - 5-
(2-

1H pyra2: 01-4-y1)-1H pyrrol o[ 2, 3- b] pyri di ne "A34"
3- Met hoxyb-eprpzyl)=-1H-1, 2 3-triazol-4-y1]-5-(1-

1H pyr azol | 4- AT H yM@hb‘[%{%%@p@ﬂﬁﬂH’i A E-pysazpi-4-y))-1H-

[ 5- (1- Met hy[L- 1H pyr azghyrfngrd)s-& i rsOJI 21.2:34iazol-1-yimethy

] pyridin-3-p1-1, 2, 3- t(r)‘lgya{zodt- 1-y henyl Lanoy}_' A36"
-(4-Di fl uor orret hoxybenzyl) 1H1, 2, 3 t rubazmata-

(

[
11-5- (1-met hyl - IFpPypggor=T+ 32J{4 [5'?'1 'LMeWwI i pyrazol X I) 1 B5rrolo-
S [2,3-b]pyridin-3-yl}-1,2,3-triazol-1-ylmethyi}-

benzonitrile

"A39" 3-[1-(3-Difluoromethoxybenzyl)-1H-1,2,3-triazol-4-

yl]-5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-

pyridine

“A40" 3-{4-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo-

[2,3-b]pyridin-3-y1]-[1,2,3-triazol-1-yl}-3-phenyl-
propan-1-ol

|
h

]-

y
- (
y
4

N
W=
1
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and pharmaceutically usable salts, tautomers and sterecisomers thereof,

15 including mixtures thereof in all ratios.

11, Process for the preparation of compounds of the formula | according to
Claims 1-10 and pharmaceutically usable salts, tautomers and stereo-

isomers thereof, characterised in that
20

- the indole-protecting group is cleaved off from a compound of the formula

25

II

30

in which R denotes an indole-protecting group,



WD 2010/.127754PCT/ EP2010/ 002207 75 "A37" _Methyl 3444541- net hyI -

H pyrazol -4-y1)-1H pyrrol o] 2, 3-b] pyr|d| n- 3- y1]-1,2,3-triazol-1-yl methyl |-
‘benzoate "A38" 2-{445-(1-Methyl-1H pyrazol -4-y1)-1H pyrrol o-

[2y3-b] pyridin-3-y11-1,2,3-triazol -1-ylnmethyl |- benzonitrile "A39"

341- ( 3- D WeMemfHoxybenzyl)-1H 1,2 , 3-tri azol - 4- PCT/EP2010/002207

y1] - 5- (1- et hyl- 1H pyrazol - 4-y1) - 1Hpyrrgl o[ 2, 3-* pyridine "A40"
3-{4-[5-(1-Methyl -1 Hpyrazol -4-y1)-1Hpyrrolo- [2,3-b]pyridin-3-ylHl
,2,3-triazol -1-y1}- 3- phenyl - propan- 1-ol and pharmaceutically
usabl e salts, tautoners and stereoi soners thereof, 15 including m xtures
thereof in all ratios. 11. Process for the preparation of conpounds of the
formula | accordiggqfp C ains 1-10 and pharmaceutically usable salts,
tautoners and stereo-i1soners thereof, characterised in that 20 the

i ndol e-protecti ngadlasap)rla@ldccbfém&ljmlla‘ | is convertexbimroomzlobifs ¢dits. fornmula  ---N

S 12. Medicaments comprising at least one compound of the formula |
according to Claim 1-10 and/or pharmaceutically usable salts, tautom-
ers and stereocisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

10 13.  Compounds of the formula | according to Claim 1-10 and pharmaceuti-
cally usable salts, tautomers and stereocisomers thereof, including mix-
tures thereof in all ratios, for use for the treatment of tumours, tumour

growth, tumour metastases and/cr AIDS.

15 14.  Use of compounds of the formula | according to Claim 1-10 and pharma-
ceutically usable salts, tautomers and stereoisomers thereof, including
mixtures thereof in all ratios, for the preparation of a medicament for the

treatment of tumours, tumour growth, tumour metastases and/or AIDS.

20 15.  Use of compounds of the formula | according to Claim 1-10 and/or
physiologically acceptable salits, tautomers and stereoisomers thereof
for the preparation of a medicament for the treatment of tumours,
where a therapeutically effective amount of a compound of the formula
tis administered in combination with a compound from the group 1)

25 oestrogen receptor modulator, 2) androgen receptor modulator, 3) reti-
noid receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent,
6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase inhibi-
tor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor and 10)
further angiogenesis inhibitors.

30

16. Use of compounds of the formula | according to Claim 1-10 and/or

physiologically acceptable salts, tautomers and sterecisomers thereof



JNR_in which which R denotes _an indol e-protecting group, WO

2010/ 127754PCT/ EP2010/ 002207 76 and/or a base or acid of the formuia I is

converted into one of its salts. 512. Medi canents conprising at |east one
compound of the fornmula | according to Caim1-10 and/or pharmaceutically
usabl e salwaoiviaarysaner s and st ereoi soners thereof, incl wdirmyzoromézeeres
thereof in all ratios, and optionally ex,g:l pi ents and/ or adjuvants. 1013.
Conpounds of the formula | accor di ng to aim1-10 and pharmaceuti- cally
usabl e salts, tautonmers and stereoi soners thereof, including mxtures
thereof in all ratios, for use for the treatnent of tunours, tunour grow h,
tumour met ast ases feribe preparaion afsnmedicement far dnpbeaidendbf tumotrsr nul a |

Sl er ool Samers { nenEeTS SR paNRA e e R i b SRRy o e BB o™

preparation of a hisddnainistdret in corhbinbtieawite nddiothetapyoarndsa compourd gr owt h,
t umour met ast ases.and/ or Al Dg)( #15 Use f co oungf of the fornula I

according to O ai HOAL 46 HAW W?HI%@‘? =Rk )A1dE0g8)) FeSePtOs Ut oner s

and st er®eoi soner s nidueier, 3§ stinbldEreBsSBAFrRIdURROOR) @t&@dtcca@éﬂﬂts)fa%- the
treatnent of tunours, where a t herapeutical |y effective anpunt of

conpound of the fBrA¥ArAtiye agenid Rieaylreign ?ﬁaf(‘ﬁéﬂﬂé‘ﬁﬁmh'féiwrvﬁ)tw\”§ @Qﬁpound
fromthe group 1) refctRRShRBIST 8] ﬁf\?PFoQéaé@iﬁtﬁbﬂBP@ r&)eré@f#ér‘?&‘?iﬁ% gcept or
nodul ator, 3) retinoid receptor at or cyt o ox1 ¢ agent
antiproliferati veirdifdier angd )1 Opfusther apgiogenesis inhitatbex. ase i nhi bi t or,

HVG CoA reductase inhibitor, 8) H YV protease inhibitor, 9) rever se
transcriptase inhibitor and 10) further angi ogenesis i nhibitors. 30 16. Use
of--conpothds of the fornmula | according to Caim 1-10 and/or

f<1y5| ologically acceptable salts, tautoners and stereoisoners thereof WO
2010/ 127754PCT/ EP2010/ 002207 77 for the preparation of a nedi canent for the
treatment of tunours, where a therapeutically effective anount of a
conpound of the formula | is admnistered in conbination wi th radiotherapy
and a conpound fromthe group 1) oestrogen receptor nodul ator, 2) androgen
r ecept or 5nodul ator, 3) retinoid receptor nodul ator, 4) cytotoxic agent, 5)
anti - (r})l iferative agent, 6) prenyl-protein transferase inhibitor, 7)

HMG- CoA teductase inhibitor, 8) HV protease inhibitor, 9) reverse
transcriptase inhibitor and 10) further angiogenesis inhibitors. 10 15 20
25
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