WO 2012/ 104007PCT/ EP2012/ 000067 - 1 - 7-Azaindol e derivatives The

i nvention 8'2 P«;@‘t&og compounds of the formula | 5 10 Rl in which
denotes indazol=3~," '-4- or -7-yl, imdazo[1,2-a]pyrinidi PGUERRI/#0067
yl, cinnolin-4-, -5- or -8-yl, isoquinoliin-1-, -4-, -5- or -6-yl,
1Hpyrrol o[ 3, 2-c] pyridin-3-, -4- or -7-yl,

1H pyrrol o[ 2,3-c] pyridin-3-, 15 -4- or -7-yl, furo[2, 3-c]pyridin-3-,
-4- or -7-yl, furo[3,2-b]pyridin-3- or -7-yl, . 2,6-naphthyridin-1- or
-4-yl, 2,7-naphthyridin-4-yl, pyrﬁ&ﬂ’?’,@'ﬁ]%ﬂ“&@il\ﬁﬁ- or 8-yl, each
of which is unsubstituted or nono-or disubstituted by R5;

am noqui nolin-4-, -5- or -8-yl; 201, 8-naphthyridin-4-y1 which is
unsubst i t ut edTk® INvsAEeDelatasitoerdmpoundseofthpdsimilan by R5, or

1, 8-naphthyridin-4-yl, which may be substituted in the 2-position by
A, Hal, CN -[C(R6)2]n-Cyc, OR6, N(R6)2, SOQ2A or SQ2Ar, 25Rldenotes H
or A, ®Rdenotes H, A or gglenotes HR A Hal, CN -[C(R6)2]n-Ar,
-[C(R6) 2}-Het, -[C(R6)2]- c, OR6 or N(R6)2, R5denotes A, Hal, CN,
-[C(R6) 2] n-Ar, -[C(R6)21n-He ) 2] n-Cyc, 30 OCyc, Het', ORG,
N(R6) 2, SQ2A, SQ2Ar or =0,

_ 10
( in which
R denotes indazol-3-, -4- or -7-yl, imidazo[1 ,2-alpyrimidin-3- or -5-

yl, cinnolin-4-, -5- or -8-yl, isoquinolin-1-, -4-, -5- or -6-yl, 1H-
pyrrolo[3,2-c]pyridin-3-, -4- or -7-yl, 1H-pyrrolo[2,3-c]pyridin-3-,

15 -4- or -7-yl, furo[2,3-c]pyridin-3-, -4- or -7-yl, furo[3,2-b]pyridin-3-
or -7-yl, 2,6-naphthyridin-1- or -4-yl, 2,7-naphthyridin-4-yl, pyrido-
[2,3-b]pyrazin-7- or 8-yl, each of which is unsubstituted or mono-
or disubstituted by R®:

aminogquinolin-4-, -5- or -8-yl:

20 1,8-naphthyridin-4-yl which is unsubstituted or monosubstituted
( in the 7-position by R®, or 1,8-naphthyridin-4-yl, which may be
substituted in the 2-position by A, Hal, CN, -[C(R%),],-Cyc, OR®,
N(R®)2, SO.A or SOAY,
- R denotes H or A,
R? denotes H, A' or -[C(R%),],-Ar,
3
R denotes H, A, Hal, CN, -[C(R®),],-Ar, -[C(R®),],-Het, [C(R®)a]-
Cyc, OR® or N(R),,
5
i R denotes A, Hal, CN, -[C(R%);],-Ar, -[C(R®),],-Het, [C(R%3],-Cye,

OCyc, OHet', OR®, N(R®),, SO2A, SO,Ar or =0,

R® denotes H or A',



WO 2012/ 104007PCT/ EP2012/ 000067 - 2 - 5 Adenotes unbranched or

branched 3yg¥hizAgion9 1-6 C atons, in which one or two
be replaced by 0, N and/or S atons and/or by - CH=CH gr%ﬁh@dﬁ%omé[

in addition, 1-7 H atons may be repl aced? by F, A denotes unbranched
or branched al kyl having 1-4 C atons or Cyc, Cycdenotes cycl oal kyl
having 3, 4, 5, 6 or 7 C atons, 10 15 20 Ardenotes phenyl which is

bstitut - ' ' ' : .
Mot Ry 2] So?eg“orN( ey 5. o5 oAb AREHRT DLt MytBund KaG atars. in
CORG, OgN( R6) 2 and/ o(r]I va(ion Anelwdﬂfttwehr(dﬂggrcmp@}mayrfl berrebia?éfdl}qu) Nand/orS
saturated, unsaturate ronptic cl e havin 0
and/or S atons which i & @5@‘?"’[% eﬁhap%eup%ﬁnar%uwsqdcbmrbdi -By

Hal , A [C(R6)2] ORG, Ig(tgﬁ)sgﬂ Ng)g,.eglgce , CON(R6) 2, NRG6COA,
NR6S02A, COR6, SO2NR6 and/ or SVO)A ndtes a nonocyclic

sat urated hetgrocycle

unsubstituted or m)no-rb% IO %@r@p&%ﬁe898%%@%@%{3‘%%%9%%%@%9
F, d, Br or I, denotey, 1 or 2, and phar maceutically usable salts,

taut omers and stereoi soners thereof, including m xtures thereof in

all ratios. The invent id@nomscmﬁwmvm@esamae@opfcfétBFHsng novel
conpounds having valuable properti'es, in particular those which can

be used for tAre prepar gehgfesPhdmAWHHIER W hsubstituted or mono-, di- o trisubsti-
10 tuted by Hal, A, -[C(R®)];OR®, N(R®),, NO,, CN, COOR®,

(
CON(R®)2, NR°COA, NR®SO,A, COR®, SO,N(R®), and/or S(O)A,
Het denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms which is unsubsti-
tuted or mono- or disubstituted by Hal, A, -[C(R®),],OR®, N(R®),,
15
NO2, CN, COOR®, CON(R®),, NR®COA, NR®SO,A, COR®,
SO,NR® and/or S(O),A,
Het' denotes a monocyclic saturated heterocycle having 1or2 N, O
and/or S atoms which is unsubstituted or mono- or disubstituted
20 by A and/or =0,
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.
25
The invention was based on the object of finding novel compounds having
valuable properties, in particular those which can be used for the prepara-
tion of medicaments.
30

It has been found that the compounds of the formula | and salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios, have very

valuable pharmacological properties while being weli tolerated.



301t has been found that the compounds of the fornmula I and salts,
tautoners i somers thereof, including mxtures thereof in

al | rati os@%g]\??aﬁ\i/@?y val uabl e pharmacol ogi cal properti equ‘?yﬁ'i‘gﬁzgl%{’@f)%&
wel | tolerated. WD 2012/104007PCT/ EP20t3/-000067 - 3 - In particul ar,
they exhibit a cell proliferation/cell vitality-inhibiting action as
ant agoni sts or agoni sts. The conpounds according to the invention can
therefore be used for the conbating and/or treatnent of tunours,
tumour 5growt h and/or tunmour mnetastases. The antiproliferative action
can be test edniparticyanlthéeestiibim esisepliteratdr/éal @@iﬂﬂinhﬂﬁﬁrﬁﬁlgbﬁlﬂ s

t he conpounds %CCOI’,dI ng to the invention or a pharnmaceuti- 10cally
accept abl e saMAGHHBEIIT agQDIan e so@Peynds acedrding tsathesnventioncearcer

i ncl udi ng soly i r carcinomas (for
xanpl ¢, of ¢ HoCICRarEbe BEB fortHE ot a8 i oIS R
di seased (f orgrewtinphd/amferhoudnietastases.a) or adenonmas (for exanple
vill ous col one ade-,. no @3‘@ : 15TQe tunours furthernore include nonocytic
| eukaeni a, breh%?ntmrBE}H fvg actioncaihiae festeq 4 a prolferstigpassayiitaiiiyal
and | ung cargsgapr, including |ung adenocarcinoma and snall-cell lung
carcinoma, pancreatic and/or breast carcinona. The conpounds
are furthernore useful in the treatnent of inmune defi 20ci ency

i nduced by HI\/- . | munodeficiengy Virus Type 1). Cancer-like
hyperprol i f erAaqci%\r/(ﬁe'Hﬁﬁgﬂ?scé%mB?'é”Q%aﬁ%or 4P dag inventipnios acplareaceuting
cancer ,10squanatip aepé itabld dit BR66Tare MoRHREerEA16 e PAARRAR of BRGAL:
pancreatic cancer, |iver cancer, renal cancer, colorectal cancer,
breast can- 3Wdedingiselid caminemasneuth asrforexaropko phmieahas doc example

| ogi - i | , chroni | k i
o o aout ) oot Y himgShancrd il e i er ST URIGT: Bivelold Glienses tlor
di sease whi clexaepiessricdediekash) 6f a@é’t%rﬁé@%f%ﬁbxéﬁ?@%iil&u% ca_leﬁhaede-

present invention therefore relates to conpounds according to
i nvention asRBWcaments and/or medi canent 30 active conpounds in the

t r eat mdbt an%ertuﬁfo%Pé‘Ydrﬁ?grrﬁlr?\?% méﬂ?dé ﬁoﬂo?%ice%igég%%ib&%ingpj?o(guesn%aﬁf

conpounds according to t ron fo

phar maceut i caimphatict $ystemestoresth, &rdngeal pmanbNg @siSnérhat MR ILRAR I LfhgS -
WO 2012/ 10403(§PCT/ EP2012/ 008067 .
enocarcinoma and small-cell lung carcinoma, pancreatic and/or breast

carcinoma.

The compounds are furthermore useful in the treatment of immune defi-
20 ciency induced by HIV-1 (Human Immunodeficiency Virus Type 1).
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-
25 cer, head cancer, neck cancer, oesophageal cancer, gynaecological can-
cer, thyroid cancer, lymphomas, chronic leukaemia and acute leukaemia. In
particular, cancer-like cell growth is a disease which represents a target of
the present invention. The present invention therefore relates to com-
pounds according to the invention as medicaments and/or medicament
30 active compounds in the treatment and/or prophylaxis of the said diseases
and to the use of compounds according to the invention for the preparation

of a pharmaceutical for the treatment and/or prophylaxis of the said dis-



-4 - eases and to a process for the treatnent of the said di seases
conprising. the adm nistration of one or nore conpounds according to
the i nvent?8A"0%%atient in need of such an adni ni st r atRGIHEP261 2008087
be shown that the conpounds according tedt-he invention have an
antiproliferative action. The conpounds according to the invention
are adm nistered to a patient having a hyperproliferative di sease,

for exanple to inhibjt tunour %rowth, to reduce inflammation
associ at ed wi %42 qfsﬁlnﬁs)n%ﬁrfeﬂeisrs paiheieaimand obthe said igasises ocommyisingt
rejection or {REWRhAL e i ssue. r ir, .etc The
present corrpoungi_ dﬁ%“’?ﬁ%’?gﬁﬁ@g?"é’:"q%'?éo%@?é‘@%?%Cog&%gﬁ%%%w@ﬁ@m to
pur poses. As aipatientdn eieed dflsechannadmingsttatient " is used to refer to
both the prevention of diseases and the treatnent of pre-existing
condi tiﬁpns. The prevention of proliferation/vitality is achieved by
admi ni strati afch bbRAHATPAHHESAREONM Y G V&g O
the devel opnent 15of overt di se%se,E ?%ygﬁgﬁgﬁg%gﬁgme\pgﬁpﬁ{;?ldgt%r}mur
growt h. Al t eraidipreléenative lastionnple cdsipaueds sedofing toetinesitioenareof

Che.pati ent . HENRBUEP @ bl Shind R BVRHG ey sineee, i Sxpotes,

for exanpl e ao2ihibit BrheuSHRWLESto r@ﬂhbé%|a?ﬁﬂ1ﬁti&ﬁ‘5§§'§ciét%@%ﬁ a lympho-
including mce, rats and hansters; rabbits; horses, cows, dogs, Ba?s,

etc. Aninal SeErRtyedisgasentembihit franspiapkecjentionalr riewesticahtiamage

rovi di1 t h di . 25,
Elotept i 1 B3 tis8le bt BR' T8¢ pPesBA BRUPORRRS B Aokl corpronfine
accordi ng t o ladie cirrtheIHdeolﬂc@@Fpét&esdﬂs&fs@dﬂ%iewtHé‘te‘fH'&n‘éa‘trﬁ%ﬁi”’]Qused

Typically, a, cul u]ERe/ of tghe cell is incubated with a conpoun
accor di ng t o @ Fel I/BA tHR Preventianoefdiserrasrandthiedraatient af pee-existing

i whi ch i P _ _ Pl o ol |
Geath or o Conlibhs P pleeRtipR s pROBEIRABRTIE RebRypd By ittistan
usual |y bet wéen cfibivaicompeuhds acendirae wedhveritidbn\iridr Qo tes HeRslopAiznpe

carriedsout using cultivated cells froma biopsy sanple. The anount
of cells ren&FRY%@dﬁﬂaéF' EXBMPIR fRErexpRingisMassewim Adternatvely,

2012/ 104007 S E5TABAaNAOIROTscd Rurtnd LifSh YABhJ\TREAILD, Qe

speci fic conpound used, the specific disease,

etc. A ther aff@Rrindoviagite climicabdngptonid dicthentatieansi derably to
reduce the undesired cell population in the target tissue, while the
viability of the patient is maintained. The treatnment is generally 5

cont i nued_unTThé haseonsatisiaBhDAISHYE bAp ngﬁm%ﬁgﬁgggaﬁgyﬁg SSERR & 2

at | eagh about 50% reduction in the ce den,
unti| &ssent PAMAIE PREGIBS coarheldslly bumasis) sodends, detledingdnice, tdte dnady.

There are nm | S . pated with deregu] ati on of cell

proliferati O%@gﬁgﬁ%@f),t@;ﬁoﬁ %g'(%t @iss?‘i‘tSTﬁ@- é\am@kmeﬁgl&ﬁre of

i nt erest i ncintetest fouexpegmental investigations, providing a model for treatment of a
human disease.

25 The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro testing. Typically, a
culture of the cell is incubated with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the

o active agents to induce cell death or to inhibit cell proliferation, cell vitality or

migration, usually between about one hour and one week. In vitro testing

can be carried out using cultivated cells from a biopsy sample. The amount
of cells remaining after the treatment are then determined.



limted to, the follow ng. The conpounds according to the invention
are sui ta%Szf)Bh 5(@; treatnment of various conditions where there is
proliferattof andi®f mgration of smooth ruscle cells and/fafEr2012/000067
inflammatory cells into the intinmal |ayeb-of a vessel, resulting in
restricted blood flow through that ves- 15sel, for exanple in the
case of neointiml occlusive |esions. Ccclusive graft vascul ar

di seases of i-Atenest incluyde at.heroscl erosi.s, coronary vascul ar
di sease afterﬂger g%’? H@fl(&%ﬂ?p‘erbcilag Pngﬁﬁr‘f’B?P@? CBETHOé’r'i‘g Semthe specific
prosthetic refis€nesiise péﬁéﬁt@ﬂ@t@b?eﬁ;fhﬁhe?&&ﬂéu@i@'o%gg?fs lpﬁu? fficient

pl acement, and the |ike. 20The conpounds of the al so act
as regul at or Songistanally de sedicy thiei usidesired sl popuksitionlin taes e get tissue,

parti cul ar of,t: - 1 t [, i ki nase, t —Whi ch include, inter
alia, phosphol rﬁl"oégtlht% ﬁféée@g{gpd;r@gﬁ@ﬁ%@ﬁ{ag@auﬂtad%ﬁﬁhe grgrally
accor dithg t o ddnéinued entil @oorsitibRible fediRtibAiHAsAIUABAI for Wk8rig iRl 4t on
of the serin /tst\l%g)oni ne ki nases PDK1, |KKE and TBK1. 25 PO1(1
phosphor yl at d82$}RPOsE PPVRmaskCHOR inbther erllbb wHenhand\aayre centinuddharst

fam ly, conprdsskh ,P:ﬁ% - I SQf . .These kinases are
i nvol ved in tr?e P?% Sl @%”P?ggéﬁg?f%%ép‘ﬁﬁ&@%aw EBﬁYT ol basic
cel lular functions, such as survival, growh arid differentiation.
PDK1 is thus an 30i nporta regul ator of diverse netabolic,

t
proliferativ A Many Aseass ,@SS@ppé@qi with dgregulation of cell proliferation
2012/ 104007P si T : 0 j Q
i nvention al g@?ﬁ%ﬁ ?%Ig)g@gr%ﬁ%s%ﬂﬁ%%ﬁﬁl%gg‘?lg)tpaé%{ﬁ%és
A nunber of dmileddesthedetiowingn The sooipiedisvadcordith i@theoveeptiotaas | on.
I nhi bitors of in cellular TG-f3 signallin at hway are ]
suitabl e tredt hg‘@ﬁgﬂ{ @"%ftfﬁatme&t BEY%W‘?W%?‘H?&W%W @?%@@" e }édér@i“fﬁr@mm Y,
fibroprol i f enatiorenigaRaseBsrhasthgsdb Loy ?ﬁgmﬁﬁ%rﬁmsﬁgg;elﬁgé fiflothd

unregul ated TG--13 activity and excessive rosis I nc
gl oner ul onepHriMmaldayengf a wesskl, desuitisauinyrastrigted lildaet B WieroGhh thanwose

ON and16resc [ | conditiops 10i.ncl ude diabetic

nephr opat hy, g?télfffgrl &lgrqrt] éfrels?ﬁqél’ §+156% ?ﬁ?%@pémapg«;éysw Ss.qa(f??“s"’e graft
transpl ant p&asc&naﬁdiseawyoﬂigte%_@ﬂiﬁélnaéld?her@@élel’&svs,%%?&%r?t\%@cular _
nephr opat hy.  Col | a%%g vascul ar di sorders include progressive systemc

sclerosis, pHISgRyS&iter grating aedniarathstenpsis, peranrasoyatic prasthetic
. e oS . ot with .
cocurrence of TenousidBsetbeR s Moiddl9F o 31T slicEnadh, fg He ke

excessive TGF-p activity include adult respiratory distress syndrone,
i di opaphic pylmonary fibrosis, and interstitial pulnonary fibrosis
often associib%&ow ”Qﬁ[ogi?rﬂﬁtfﬂﬁg‘ bcﬁl%feagt,a%tﬁgw%tgrsﬁm%ﬂators apus
er yt hemat oS uphiidrs 6f SFISIR Kl dds] ' opt.act..or allerqgies.
{Anot her aut oi mmune_ digor erwgésés?tg'c’:?"a %@Egmiafﬁlr p'l%o%%g}eéﬁh FUAE se
char act er i s-typet wbichi inclutie yimberailich, phosphdinssitide-dependent kinase 1

(PDK1). The compounds according to the invention exhibit a certain action

in the inhibition of the serine/threonine kinases PDK1, IKKe and TBK1.

25
PDK1 phosphorylates and activates a sub-group of the AGC protein kinase
family, comprising PKB, SGK, S6K and PKC isoforms. These kinases are
involved in the Pi3K signal transduction pathway and control basic cellular
functions, such as survival, growth and differentiation. PDK1 is thus an

30

important regulator of diverse metabalic, proliferative and life-sustaining
effects.



Eye di seases associated with a fibroproliferative condition include

proliferat] vitreoretinopathy occurring during retinal reattachnment
surgery, é\gﬁﬁgpl&gﬁm@it raction with intraocul ar |ens inpl affiCA{HEBA1Z/04PR67

post - gl aucoma dr ai nage 25surgery and are6associated with TG-pl

over producti on. WD 2005/ 095400 Al descri bes ot her azai ndol e
derivatives as protein kinase inhibitors. WO 2008/ 079988 A2
descri bes quipazoline derivatives as PDKL inhibitors for 30conbati ng

cancer. WO 200 $39Peunas ageyrdingiedthgdnvinionrley exbibitd Gk ireaepioes as

PDK1 i nhi bi t Qfj§adlnG ' ancer. WO

2012/ 104007P&/%P2&Wg@§8%%rﬁ€§- Pyridi nonyl derivatives are known
as PDK1 i nhi bh namber of diseages hage baeneissbtiamed\Rith 0S¥ BASafproduction.

Pyrrol opyri di ne ki nase nodul ators for conbating cancer are descri be

in WO E{_gos/ 1 2nBibgorssgighecuisacelist df QF-Fasignaiiing pathiviscazssulabtiereai-be

th t ] PDK1 i nhi.bit. f ti .
20 20007 0oao i o REPBIRTE e dieaseR: wPrtRtd Phrvale eases
i nhi bitors fdnclagaikalnieydisaaers asdddieanitnl, %gﬁra%eéﬁ‘gqug/afgpﬁgfaw;

ki nases which are hi g_hl y -honol ogous to one anot'her an
ki nases. The @X@ESKVaibEesipinpluding glaneenuidnepdiits (GN) heudhnamatesanyiahe

system Doubl e- VI T s . are recqgnised. by the Toll-Ilike
rgceptors 3 fﬁ%ﬁ%Fﬁﬂ%e(sHe nﬁﬁﬁ@&?&??@ﬁ&_gﬁd%—@“ﬁh@?@%@ﬂ% in
activation ofindlbge Elﬂﬂéﬁﬁi@bﬁkdﬁ@hk%ﬁaﬁihﬂé}lé{ri]t'iazlgig%&ﬁéCr@ St fiBt/i’B‘gll%hn

resultsiGn a type | interferon response. , Boehm e

descri bed | K&ENgRlant patientsyeealyingceysiasponinc ana iV aksSciaBek hepletopathy,
Cell 129, 106%; , : i wer e j.nvestjgated wit.h
respect to tﬁ%l"r% Béﬁivﬁfz’?@%glsﬁg%%%i'ﬁ(ﬁﬁgégr?gﬁsﬁggﬁwt&ﬁg?8Flrﬁr S RPIY-

phenot ype t ogeydsilis, sclenoderneatitisy déecatbaiydshis, EbSinbBRiic Fadtate MNBkohea,
| KKs was identified here aé a cooperative oncogene. In addition, the

aut hors wer e “AH15& 8539¢ited mith threeurrenaerf Reyaduda ¢yodmnes.drxs ed

i fask - | | The .

Foductign 1 1 B Sae ST LG A By HETR TOT A L LB AP BRons

25 cancer cek:li&treisachyndﬁorae,dﬂtdp@'ﬂﬂc@ndn@)mifmogige%r(% gﬁéﬁv\sﬁﬁﬁwmonaw
Ic

t her eof Eddy .Et al. _obtained simlar findings in ,
under | i nes t HRIQSHBiten Aseodatediuith autdimanine dapisiers, diushasesystsnie. Eddy

et al., Ca”Cﬁ.fpdgeéryth%ﬂ%bs@§a58&ler&&§r?r?ét&i§?’§§émical contact or allergies.
Another autoimmune disorder associated with fibroproliferative characteris-

20 tics is rheumatoid arthritis.

( Eye diseases associated with a fibroproliferative condition include prolifera-
tive vitreoretinopathy occurring during retinal reattachment surgery, cataract
extraction with intraocular lens implantation, and post-glaucoma drainage

o5 surgery and are associated with TGF-B1 overproduction.

WO 2005/095400 A1 describes other azaindole derivatives as protein kinase
inhibitors.

WO 2008/079988 A2 describes quinazoline derivatives as PDK1 inhibitors for

co i
30 mbating cancer.

WO 2008/112217 A1 describes benzonaphthyridine derivatives as PDK1 inhi-
bitors for combating cancer.
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300 WD 2012/ 104007PCT/ EP2012/ 000067 - 8% fied precisely three genes,
TRI F, TBK]‘XﬁgEUI RfS whi ch are typically!involved in the innate

i mmune def 44 Qﬂ?oangi ogenic factors [C. Korherr et al PCTHYREI2/000%7
4240- 4245, 2006]. In 2006, Chien et al.-f¥.Chien et al., Cell 127,
157-170, 2006] published that TBK1-/- cells can only be trans- 5
formed to a limted extent using oncogenic Ras, which suggests an

i nvol venent PﬁeyrE;EKl in the Ras-nedi ated transformation. Furthernore,

they were ab namd perinatives anniiovwras D inhditeds fer esmbmatiog cancer
triggers apop&aivgo Poddhogsend Panc- 1 CF| |'s. Barbie et al. recently
publ i shed that TBK1 is of essential inpoytance in numerous cancer
cel | 1ines wiRYiretapwidite kirkee, mtduiators faugyeisating tericeF B described in

i ntervention her apeutic inportance in correspondi ng
e 3o Ay,

tumours [D. A Bal _ Nature Letters 1-5, 2009]. Diseases
caused Dy pr ane poBéMo6836 N‘leaWW@QU@BH%%#ZP%@H&@Ib%‘@h@FB{efé{récgycﬂé

hyperactivity of such protein kinases. Anomalous actirvity relra
15ei t her: ( 1)comprusisi amP DI 1dshibiomhiot sotthatiog cassal.| y express t hese

protein kina Y } ed ki.nase expression, which results. in .
undesi r ed cels\&g)p%é)@lp é?g‘%fg\ﬁ,djessggﬁeggyggﬁggpalnggeqv%y%%g%g L hipdbitors
activity, whifohcorabatitg chncarndesired cell proliferation, such as

cancer, and/or in hyperactivity of the correspondi ng protein kinases.
Hyperactivity relates either to anplification 200f the gene which

_ r to amplificati e ger
Gotivity |evarERrB TR Shebet Aatuo8 naves e B Blatfe hafolagous

di sease (i . etobhe awitesrdnd ©f otBBE KB kifBEESs. SSHEWY BinQEed P%y‘rﬁ integral
proliferation disease increases with increasing kinase level). e

bi oavai | abi | "ol BhRINRase snmukerrystemel)cublestamdedfRNANGREebare hecog-

resence or i-ndj r ot ei f this Kkinase.

e st mpoREa PR TAAE et 18h4'S Rethe i Natisicatss BIGT Bre

conpound accMDihEand régt ihecEdiicof hel Tﬁﬁ-?qule%QhF?%lmFas-
ipfe oma

smal | -qgl | |ung cancer, non-small-cell |ung cancer, nu

as wel | as r&RE$. which resyits in avbipe Idnigriencr nestpoinsen car ci noma,
particularly also types of cancer in which PTEN is nutated, inter
alia breast cancer, prostate cancer and glioblastoma. WO

2012/ 104007 PET2EF2 BEFHHARIGT desBribed IKRAHS I Bréeaggggﬁgé’l!%cogene

according to_the invention can be used to achieve a ve or
synergi stic BkpeBeahmetals Callrl 291666+ 78220667]. BBdrkinases were investi-

gated with respect to their ability to recapitulate the Ras-transforming
phenotype together with an activated form of the MAPK kinase Mek. IKKe

( was identified here as a cooperative oncogene.

20

In addition, the authors were able to show that IKBKE is ampilified and
overexpressed in numerous breast cancer cell lines and tumour samples.
The reduction in gene expression by means of RNA interference in breast
cancer cells induces apoptosis and impairs the proliferation thereof. Eddy et
al. obtained similar findings in 2005, which underlines the importance of

IKKe in breast cancer diseases [S.F.Eddy et al., Cancer Res. 2005; 65 (24),
11375-11383].

25

30
A protumorigenic effect of TBK1 was reported for the first time in 2006. In a

screening of a gene library comprising 251,000 cDNA, Korherr et al. identi-



t her api es and radi ot herapi es and/or to restore the ef ficacy of
certain exji cancer chenot herapi es and radi ot herapi es.

2
Conpounds o? ?hﬁbggrnula | are also taken to nean the hyd?gpQQGQHHWM7
sol vat es of these conpounds, furthernore8pharnmaceutically usable
derivatives. The invention also relates to the optically active forns
(stereoisoners), 10salts, the enantionmers, the racemates, the

d
Sorvate of i et ek, g bR R T 5o R a5 B ?ﬁcﬁ?qsﬂy
sol vent nol edtvsised®m mehhﬁaféQWQﬁUﬁ@'%ie’@Hc@hg &fo&h@wg@glct@ Kﬂfﬁé’ﬁ'
0

attractive force. _Solvate are, for exa e, nono- rat s or
al cohol at es. ef@ThENAﬁ/ema 4RARA45: 2006 IIBBO%J @hiep ettcalt[h’er@In\ﬂsttais

Phar magout | oAy 2Eabl s 10 Gy FBLL FRLTBI o8 RSN B s tapee.

the salts of fonneattmpmuntﬁi extent uBing oheogdsic lR?a\éewwﬂs@g'g[és?é &R involve-
so-cal l ed pro-dru derivatives ar ken to nean

ounds. 20Prqdru
conpounds of &Y ‘%(ﬁﬁ%? L ﬁh%?%m%%@dgé@‘ﬁfmtmeﬁuatnermatres thy, weee

exanpl e, al kygp|®f g&w, r ' nd which are
rapi dly cleaved int et%tgﬁﬁ?%%t '%tre % rﬁcké«?@ (F:%# L@Z@@W&Siﬁwagoi’fosﬁ
according toin MCF-7vand Panc-1 cellsTBessie &t ab réceitydsutlicRee #h AdEBK € is of

pol ymer derivative t.he co ounds 25according to the invention, as
descri bed, fé&P° %&%ﬂﬁmBO”?HCﬁ’ upergsseancef £sll ligas Wh(lmgm?d KilRas,

expres§100n ' FHIGE by e RSTAR
©of a pharnaceuti cal g%:t lve JoBrr'ggﬁﬁé mﬂf'@'ﬁ"ggﬂsﬁ"%ega LC]Q{E%E%E?ém
30ani nal or Hug@espadingtncaursdp. ABtirbial etrabs Pahse umm@us 2009yht  or
desired, for exanple, by a researcher or physician. WO

2012/ 104007PCT/ EP2012/ 000067 - 10 - In addition, the expression

"t herapeut i c@llidgasekieticed® e ki a%f% | d
with a corres\;/)ondl ng subj eg'fmeh har%%%giagf‘e:ggq ve th|@%‘%ﬂﬁ@gﬁ%&$
the follow n @5hgggrl§a@ﬁw§/ of such protein kinases. Anomalous activity refates to

15 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 resuits in
undesired cell proliferation, such as cancer, and/or in hyperactivity of the

, corresponding protein kinases. Hyperactivity relates either to amplification

0

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 more symptoms of the cell proliferation disease
increases with increasing kinase level). The bioavailability of a protein
kinase may also be influenced by the presence or absence of a set of

25 binding proteins of this kinase.

The most important types of cancer that can be treated using a compound
according to the invention include colorectal cancer, small-cell lung cancer,
non-small-cell lung cancer, multiple myeloma as well as renal cell carci-

30 homa and endometrium carcinoma, particularly also types of cancer in

which PTEN is mutated, inter alia breast cancer, prostate cancer and
glioblastoma.



i nproved treatnent, healing, prevengion gr eliningtiopfofta disgﬁ:g,

- r condition, conplaint, disorder or side effects or
f%g rgguggﬁ%ﬁogﬂofﬂé advangg of a disease, condition or d&Cddiraer2/0068¢e
expression "therapeutically effective ampunt" al so enconpasses the
amounts which are effective for increasing normal physiol ogi cal
function. 10 The invention also relates to the use of m xtures of the
conpounds of the fornmula I, for exanple m xtures of two
di astereoners, for exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5,

1:10, 1:100 : | r : |y, 1] s of
st er eoi soner qu aggﬁp%gﬁ%éls@&?é?ﬁg@sl ﬁ\%‘%\@%@%%é&eﬁ@h neb%:qcl) %toﬁd_s of
the formul a lachiryesadditve beswergiatid effec iprcecteirsetisting bandurepenas-i on

. . d ph i cal |y usabl lts, .
Caut onbr s ‘and CPRRG,? RGeS Raloh 4 fevtera e nap e certaspmbtm

of the &or rruli.g thn@ét chen%’&ha?apiwamir&é}o{ﬁe_rﬁ@gf R3 have the meani ngs

I ndicated in aim1l and R2 denotes an azall ‘e prot ecting group,
is reacted with 4,4,5, 5-tetranet hyl-1, 3, 2-di oxaborol ane in a Masuda

oot e oo It PSR WA R e b R covtes

2012/ 104007 PCT 22036t POGRYE! furthermore pharmaceutically usable derivatives.
The invention also relates to the optically active forms (stereocisomers),

(\- 10 salts, the enantiomers, the racemates, the diastereomers and the hydrates
and solvates of these compounds. Solvate of the compounds are taken to
mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvate are, for example, mono-
or dihydrates or alcoholates.

15 The invention naturally also relates to the solvates of the salts of the com-
pounds according to the invention.
Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-
drug compounds.

20 Prodrug derivatives are taken to mean compounds of the formula I which

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

o~

or oligopeptides and which are rapidly cleaved in the organism to form the
effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds

25 according to the invention, as described, for example, in Int. J. Pharm. 115,
61-67 (1995).
The expression “effective amount” denotes the amount of a medicament or
of a pharmaceutical active compound which causes in a tissue, system,

30

animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.



-11 - X-RII1, in whi ch X denotes Cl, Br or I, 5and R has the neaning
|nd|cated‘b8281 Wm % In a Suzuki reaction, and/or a base or acid of
the formula | ég verted into one of its salts. 10 AboV&TAHA0BA0RAT
the radicals R, Rl, R2 and R3 have the ntani ngs indicated for the
formula I, unless expressly indicated otherw se. A denotes alkyl, is
unbranched (Iinear) or branched, and has 1, 2, 3, 4, 5, 6, 157, 8, 9

or 10 Cato p’@dotr rabl denot s et hyl furtherm)re et hyl ,
propyl, ISOprB H *9/?9" SRy ef@@%ubéﬁﬁ"weff@#:tl%am%nt ydenotes an

furt her nor e |
2u2 di et hyl ﬁ@g?@qﬂégt %%/mg?%gy\mh %ed&fé%&’%ﬁ"? SUbiec]t wholhgs n8f

4- et hyl pent yeceived thismmouyntihas thezfoﬂowmgccﬂqsequeﬁcé d| met hyl but yl ,

1- 2- et hyl, th 1-eth

2omet byl pr opyiErdvert BeSiRE et braielibpios Siminatan olen ciseaper sy,
for exdhpl e, dronfel u@h@iﬁ@hhddmp}ém{edi%oﬁﬁrtdr%iﬂé‘é Bofh oatﬁle*egﬁ&fﬁr{aﬁl
al kyl hawngé 6 C atons, pref era? met hyl, et hyl,
propyl, isopt %y"‘l‘j"a!}@f@?fa dllsﬁ%@twndlh@mobdtswder tert-butyl,

entyl, hexyl Iuoroeth 1,1-trifluoro-
Dot hyi . on e Slretba BieRoeuBa Bt Shdty %%%”%“P%%?eéc 8 by
N, 0 or S at @msouwrtddrictbyre &lftdiive foF PidRSasiny hBHﬁaI%tﬁfémﬁ@gj}@éﬁﬁncﬁ
exanpl e, 2-nmet hoxyethyl or 2-hydroxyethyl.

2012/ 104007PCT/ EP2012/ 000067 - 12 - A prefer abI y denotes nethyl,
et hyl , 16r oPY fThel iAOBRRSYA Qrber baduf e
furt her nore cycl opro w sg@%l%l’ébutto tﬁg Cy04f68%ﬁfr§$%% @C?%ngd%&%
cycl ohept yl . formula I, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of stereocisomeric compounds.
15 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 sterecisomers thereof,
characterised in that

a compound of the formula I
20

R3 |

AN
l P \ R1 Il
N N
25 \

in which R" and R® have the meanings indicated in Claim 1 and R? denotes an
azaindole protecting group,

is reacted with 4,4,5,5-tetramethyl-1,3,2-dioxaborolane in a Masuda reaction,

30 and the pinacolyl boronate formed as intermediate is reacted

with a compound of the formula Il



5-R preferably denotes indazol-3-, -4- or -7-yl,

i mdazo[ 1, din-3- or -5- yI ci nnol i n- 4- -5- or

i soqui nol |\§19?ba%‘i-, -5- or -6-yl, 1H— pyrrol o[ 3, 2 c] pyri dlcl:réélpzmzlpooog?
-7-yl, 1Hpyrrolo[2,3-c]pyridi n-3-, -4-bt--7- yl,

furo[2,3-c] pyridin-3-, -4- or -7-y| furo[ 3, 2-b]pyridin-3- or -7-yl,
2, 6-naphthyridin 1 or 4 yl, 2,7- napht hyri di n-4-yl,
pyrido[ 2, 3-b] pyrazin-7- or 8-yl, each of which is unsubstituted or
nonosubstituted by R5; am noquinolin-4-, -5- or -8-yl;

1, 8-napht hyri di n-4-%Rwhiigh is unsubstituted or nonosubstituted in the
7-position by R5, or 1,8-naphthyridin-4-yl, which may be substituted
in the 2-position 15 by A, OR6 or N(R5)2. Rl particularly preferably
denotes H, t Y. R2 particularly preferably
denotes_ H, ggﬁzy K,chR %Aq&é p?ﬁﬁéorl propyl. R3 preferably denotes H,
A or - [&(] Ra)mmidrtastaeﬁﬁemngummeuynmaﬁenably denotes H, nethyl
or 1-net hyI pyrazol -4-yl. R5 preferably denotes A -[C(R6)2]-Ar, ORG,
OCyc, Het', N(R6)2, =0 or SQ2Ar. R5 very particularly

pr ef er abl y erﬁ‘%@?zd’R‘?FéB/duonO m or p-trifluoromethyl 25phenyl,

met hoxy, ethoxy, propoxy or phenyl sul fonyl. R6 preferably denotes H
or rmet hyl, partl cul arly preferably H Cyc denotes cycl opropyl,

cycl obutyl ope X or cl oheptyl. 30 Ar denot es,
for exanpl e, %ﬁj Ba%e brﬁffg‘%d’&q %{Qfﬂwl?ﬂg‘; conwerisd iptasens Phikesgits. o- |
m or ﬁﬂpropyl phenyl o-, m or p-isopropylphenyl, o-, m or
p-tert-butyl- WO 2012/ 104007PCT/ EP2012/ 000067 - 13 - phenyl, o-, m

or bp-t ri LI uor“ch%?f%ndpb@lﬁyﬂ theblltadiqalshar RJ: Rf aodddhiemd theogeamngﬁnndll—
o : | ﬁ}”gf’ gn)r/re %(?Bﬁmeen c{mﬁ%acp Lﬁ{lé)%f e@ﬁ%ﬂﬁﬁ%ﬁ@@arﬂ;ﬁfmﬁ r oxyg_ en;r/n or

p- ni trophenyl, o-, m or p-am nophenyl, o-, m or

p- met hyl am n phen |, o-, .m or 5 di et hy! ani nophenyl, o-, m or

p- ani nosul foz\ﬂi%’nﬁﬁ?ﬁlkyb is uRpragic pdrfh,ﬂnewﬁlarrbrarmeﬂoaw bherly2, 304, 516,
or p-arBnocarbgn I

p- met hoxycar goﬁy?jloﬁ r?;’atorﬂ:e, %}Wr%frgl:ap %ﬁﬁég% JBBM fﬁﬂﬁﬁfy‘of‘a@%y'm or

p- acet yl phenpropyd- lsopmopqr bpntyﬂ qsmydltph%wlbutﬂ-or 18- bQﬁylPﬁJ@t}ﬁ@ﬂ%l‘heméb
further pref era Ly fl uoro-
10phenyl, 2, BENWY: 14L2 of %metbylbufy'.eﬂ 21 H)r2 yra%rﬁ&n¢tbvwwy1-etwle
2,4-, 2, 5- , Qr r 3 3,

2,4,6- or 3, E 'grrl?ec o1r02ﬁe§yfzl Hrﬂ@?ﬁ&@%f% ’142- 23 2‘52 33"
4-f1 uor o- 3- cﬁl%dmﬂ‘tbwputyl21ferIbethylbLbylpnrrmhﬁnwnethylpropyl 1-et g_z_

2, 5-di phuoro-4-bro 4 chl orop
pref er ggl y d@?&%@f E&B cﬁg ?é”'ﬁ%@f’%f@ﬂ‘%@@@ﬁ@'%ﬁor example,
di substi-  triflucromethyl.

{ .
: A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6C

atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, iscbutyl, sec-butyl,

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

One or two CH and/or CH; groups in A may also be replaced by N, O or 8

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

30 A furthermore preferably denotes unbranched or branched alkyl having 1-6 C

atoms, in which, in addition, 1-7 H atoms may be replaced by F.



tuted by A Irrespective of further substitutions, Het denotes, for
anple, 2- or 3-f 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2,
4- or 5- |ﬁ¥9&9‘6f1940071 3-, 4- or 205-pyrazolyl, 2-, 4- GCT/EP2012/000067
5-oxazolyl, 3-, 4- or 5-i soxazol yl, 2-,-1-or 5-t hi azol yl, 3-, 4- or
5-1i sot hi azonI, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrim’di nyl ,
furthernore preferably 1, 2 3 triazol 1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or - or 5--etrazo| yl, 1, 2 3- oxadi azol - 4-
or -5-yl, 1, 2“\41@@?&@*?'&?&”0938 l@lethyi& sthyl, prapyl-iseproa, Hzbl-isobutyl, secyiuty!

1,2, 4-t h| adi 3-

2 pyr dag ny o Eut nritietord ofoidoldy? S BEBLYE cyBlopeiyf purfohn Mgy
5-iso- indol yyclohepty®2-, 4- or 5-benzi m dazolyl, 1-, 2-, 3-, 4-, 5-,

6- or 7-indazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-,

5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7 benzi soxazol yl, 2-,

4-, 5-.56- or 7- benzot hi azol yl, 2-, 4-, 5-, 6- or 7-benzisot h| azol yl,
4-, 5-, 6- or R preferably denatesiadmzalry#- op-7- yBJmldezo[’sz a]|6yr;mrd4n—300r 5yI

o e Y1 il -5 g podghin - 3098 By, o2
6- qui noxal i ny-, "QOF -By), B-pyfolo[73- @byr&inm bemm Lyﬂfgp@zermbyndm 3-, -4-

further prefera.%jé @?[ %O&ZOdI 0X01-5-y

2012/ 104007PEfrEMGYHIS éyf'dml?zr ar Eeﬂz%érrtﬁpmhwww or -4-yl, 2,7-naph-
2,1,3-b t - 4

reter ool ¢ TERIRLO: Byidip Polirdin-P br BRI URES i W avnitfed or

Unsubst i t ut e(ﬂnmSL@ah’tthMbyﬁsso denote, for exanple, 2,3-dihydro-2-,
-3-, 5-4- or Y héjt) -3-, -4- or 5-fury|,
t et r ahydr 0- 22 pog%; ?L’Pér‘ '5105 “# oxol an- 4. yl, tetrahydro-2- or
-3-thienyl, Z’l,@ndghbfﬁflﬁmlz-tqyl which IS%SUbéftiJRi{d oﬁmoﬂééulﬁtffuted in the 7-posi-
. 2, 5-di hydro- - 5 -3-, -4- or -5-pyrroly

3-pyrrolidi nypn hydR ,gﬁﬁd&-@amhtmndm 4-yi, rwrdalzm::w be BuBstitutaddndhé 2-pesition
-3-, -4- or VBE st etrahydro-1-, -3- or -4-pyrazolyl,
1, 4- di Rgdr o- P?;Pd}ﬁ 8- lg-(Rc) " -4-pyridyl, 101, 2,3,4-tetrahydro-1-, -2-,
-3-, -4-, -5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4- nDrphollny ; tetrahydro- 2- 3- or -4- pyranyl, 1,4- dloxanyl 1, 3-
di oxan-2-, -& 'Gléari’sr prefesabiy denotes H, reethyt e-tlwlpyprcntam nyl ,

Qeéagygf ?etl;a p%rt’lcuiaﬂy Blrzefeébgyﬂéﬁ’ngg’swgenzyl’ metb\a[ &y? ggggﬁﬁﬁ/m%’;i
1,2, 3, 4- tetraa%meﬁerabw dePotes-13; A or4fC(R®B],Heb-, -7- 15or

- 8- |squ|noI 8-

3, 4- di ?ﬁdr o- %%%riy areé%raglmnoteeﬂ. iesthgk @t tmadhylpyrazol-4-yl.

2, 3- melChyl enedi oxyphenyl , 3, 4- met hyl enedi oxyphenyl ,

2, 3- ethylenedloxy henyl , 3, 4-et hyl enedi oxyphenyl

2’3‘ (di f 1 uor Bier wabiyedenm;e)spme{mRG)g,,-Afomh?doglpen@ﬂfew RRS;, 20 F- Y|
3, 4-

2

(2- oxonegﬁg%enedloxy) phenyl or al so
di hydr o- ‘5- benzodi oxepi n-6- or -7-yl, furthernore

Opr ef er abl yR? véryipé'ﬂ’ durehg rb?@ﬁe%ﬁ%'eaneszmgf # g}'rrgho_o% ;Qgﬁi@h%@ﬁ%/tby!- et

furthernore pre erably denotes a clic
havi ng % to R wyidﬁéﬂmxyoeﬁl@dypprosoayonphehylshlfmmjlunsubst| tuted or
mono- &Y di substit ut ed by A

R® preferably denotes H or methyl, particularly preferably H.

Cyc denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

30
Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,

O-, M- or p-propyiphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-



25Het very particularly preferably denotes furyl, thienyl, pyrrolyl,

I m dazol yl - zolyl, oxazolyl, isoxazolyl, thiazolyl, ridyl
pyri ni di nW?%&ﬁg‘%fyl , tetrazolyl, thiadiazole, pyri daziPerl')B/P(ng““bW’

pyrazi nyl, each of which is unsubstitutet or nono- or disubstituted
by A, WD 2012/ 104007PCT/ EP2012/ 000067 - 15 - Het' preferably denotes
pi peridinyl, pyrrolidinyl, piperazinyl, oxazolidinyl,
tetrahydropyranyl ., i mdazolidinyl o rphol i nyl, each of which may
be mono- or cﬁ% 97t TF &4 Pb@%‘?éﬁ’&ﬁ%%%%ﬁrﬁ%n% PERQERAENYE 9y M- OF
preferably denptdfopheryl, & nBror d2bhiofd LibFp! 9 20! j-F
or d. Througjrllout t‘b;he rignvehtiorg,lcpall0 ra |nlﬁvgloga]?/\1h:ogﬁ Iﬁ@é%};ﬁr?;epgft 'a%

once may be iddnhtethoxypheoyk berrenor pimethysutfonyideeryldentim-ofr paitro-
anot her. npounds of.the formula | ma ve one or nore
chiral éentr@}%zlxg%id%éﬁrPﬁ%p@PBﬁgn le Qurms or B'ﬁ?tgﬁ MYPeR R Fre M-©F
forms. JThe f qrdwhathylapiiaOpherRRssem-drip-hRaiulieh cQr ghngl vy, the
I nvention rel ates, ?’n_pag?fi,I crﬁlaar, tortphe corrgounggh%ﬁﬁt ﬁéq‘?g(?rlrml a |
in which at IReBSthaRingsulfasylpheaylr adineadrsp-aisinosarbohylphenyr ef, en+ ed

15 [ I ndj d d b

expr ossed by PR Ptlco-s 1B PG aRO Rar RSk ST G PethPets

the fornul a Icadnshyipheryil,ch, Mieripagistgiphengt od,Qﬁli Qﬁ?&&ﬁn;{lﬁhéﬁﬁﬂé@ﬂq- or
e tormul a ut i n whi

detail have the neaning indicated for th C

20i n | aR2dendrSENGPhEBKL furthar peferably|203-REdknaBes2 A-, Hdoer 3,5-difluoro-
- R6Y12b- Hetyh ol GAr den S enyl W N i~tuted, o -
or “di subst i - PIEITk B borx 2 et detiot SL L TRUIHENY] AL otmtitE 20~
het erocycl e Red org, d-dilromdghemyt) /208,40, 20¢%- 0P, 3B-aL aNG- W6 45-triehloro-
unsubstituted or mno- or dis gstitgt %&;by A, 30 in |eHetdenotes
furyl, thi en?ﬁ?”%‘fo'Bﬁ’W*}eﬁyﬂn% Y81y $-chigpabeyH 2-flagea-4 dspiophenyl,

I soxazolyl, oIB-adRoyd-4-BrordhrenyPYr 2, BLAlMRYyI-4LEh BRI NEhy .

15 Ar preferably denotes phenyl which is unsubstituted or mono- or disubsti-

tuted by A.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or
9-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or S-isoxazolyl, 2-, 4- or 5-thiazolyl,
3~, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or B-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -0-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or
S--etrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-0xadia20l-3— or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-y|,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indoiyl, 1-, 2-, 4- or 9-benzimidazolyl, 1-, 2-, 3-, 4-, 5- 6-or 7-indazolyl, 1-,
3-, 4-, 5-, B- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7-
or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 8-, 7- or 8-cinno-
linyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 9-, 6-, 7-
or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-

20

25

30



WO 2012/ 104007PCT/ EP2012/ 000067 - 16 - tetrazol 3t/)| , thi a(cjii azol e,

ri dazin ra2|nyl each of which is unsubstituted or mono- or
giysubst i t ]B{))XRD in | fHet' denotes piperi di nyl, pyrrol PATHFE12/000067
pi per azi nyI oxazolidinyl, 5tetrahydropyfanyl, im dazolidinyl or
nmor phol i nyI, each of whi ch may be nono- or di substltut ed by A and/or
=0 (carbonyl oxygen); in |IgAdenotes unbranched or bralncheg gl k;lél
having 1-6 C,ato 10i atons may be repl ace I n
I hRdegot es | MERF gﬁlogan Sn)ﬂflwg ] g-b?“%Pth'?‘ﬂﬁa%iz%[oI Q‘Yépbgrﬁ %1%”#083‘3@?0'"
-5-yl, cinnolg. -4- -5- or -8-yl, isoquinolin-1-, -4-, -5- or -6- yl,
1H—pyrro| o[ 3, 2- pyr| din-3-, -4- or -7-yl, 1H-pyrrol 0[2, 3-c] -
15pyri di n-3-,T eterocy@hqradlctajsaxﬁay slsoileypartialty 8¢ fully hydmgenated.,

o b 2 B DRI o a8 o BRERL Yl 2 B o

unsubstd t ut ed406r TNyl O15-Ghdhspl Lu! cal Gys- Ryl MHARME IS 13 fary), -
or -8-yl; 201, 8-napht yr| di n=4-ylwhi ¢h is unsubstit

monosubst i - CiRxedRM-A- stlhf@trahpdm& @m-3b19'|16?5/ 8- dlh)&imeﬂphxzqy-ﬁ didn-of-§4
i 0

LG Re) 20- oy £ B 2 KBy dsB- i o uohr S sl o o Brpygolicinyl,

25R2denot es  tetrarenrizgd1-02-Ar 43RO D2, B&d%d-?b T&@—R@)-Zkﬂcogesapyra-

R6 2] n- A -
E?gg;lgt GZOS\AZIE’%@?QV&@WFO %dﬁgﬂté@a@% dAﬂ&deéﬂ@Ees%wbﬂamﬂM
or brar@hed §|i<$|4 fé%‘é'h@grol’l— 5. akony, kI oMy Bﬂ'c%(l j-Hpatoms p%englnyl

repl aced by
2-, 3- or 4-morpholinyl, tetrahydro-2—, -3- or -4-pyranyl, 1,4-dioxanyt, 1,3~

dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- 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-
15 or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl,

further preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,
2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyi, 3,4-(difluoromethylene-
dioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)-
phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore

20 preferably 2,3-dihydrobenzofurany! or 2,3-dihydro-2-oxofuranyl.
(.
' Het furthermore preferably denotes a monocyclic aromatic heterocycle having
1to 4 N, and/or O and/or S atoms which is unsubstituted or mono- or disub-
stituted by A.
25

Het very particularly preferably denotes furyl, thienyl, pyrrolyl, imidazolyl, pyra-
zolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,

thiadiazole, pyridazinyl or pyrazinyl, each of which is unsubstituted or mono- or
disubstituted by A.

30



WO 2012/ 104007PCT/ EP2012/ 000067 - 17 - A denotes unbranched or
branched ing 1-4 C atons or Cyc, Ardenotes phenyl which is
unsubstitﬁ%ééblgﬂﬁ‘}r@gﬂo- or disubsti- tuted by A 5Het denotypgér“?fw12/000“67
monocyclic aromati c heterocycle having-11Ge 4 N, 0 and/or S atons
which is unsubstituted or nono- or disubstituted by A Het'denotes a
nonocyclic saturated heterocycle having 1 or 2 N, 0 and/or S atons

whi ch i itut -.or.10di substituted by A and/ =0,

Fal denot es. 104 bl BB fengigR pikrichnh. Tyl Fiperaisy), OxazOhainy!, tetra-
phar maceut i calydyopigahiie irsiabkslidihdr QHEH A& 60 s

15i ncl udi ng m'?ﬂxt u%s hler eof in ygl I rat@ggﬁ‘HT e com@@mé%Peﬁﬁgﬁé of
fornul a | andigibsdityted bytAendiag x(carbany dxygenhei r preparation are,
in addition, prepared by nethods known per se, as described in the
literature (for exanple in the standard works, such as Houben- Weyl,
Met hodén der Halgnsfesabipricfbrss R, ¢t Bowut afsod panicalary sl F 8Pcl.
Geor g- Thi ene-Verl ag, Stuttgart), to be precise under feaction

condi tions which are known and suitable for the said reactions. Us

e
| b : L.ant . ich t
ment oned nera euata g inEah; & ERRs Al Sl e itios maxbe
pref erably bederttical oediffeyenteios taradndepsgept ofloné ahbtherormula 11 with

a conpound of.the fornula | .in a sequential Masuda/ Suzuki reaction.
In the corrpoJr“‘j’sCQS'f'p?W@JSf%Tjrtl?ﬁlf%mﬂll"ﬁ,' ey, haye pas oy neshial cenires aond

L. In tife re%‘éﬁitﬁé‘re?éret%u?ﬂmﬂj?stgfeéiéﬁngﬁé RBths. TheWbiubN%ncom-

(conpounds of the
passes all these forms. :

Accordingly, the invention relates, in particular, to the compounds of the

formula [ in which at least one of the said radicals has one of the preferred

15 meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to Ih, which conform to the for-
mula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula |, but in which

20 inla R? denotes H, benzyl or A";

( : 3
inlb R denotes H, A or -[C(R%),],-Het;
inlc  Ar denotes phenyl which is unsubstituted or mono- or disubsti-
25 tuted by A;
inld  Het denotes a monocyclic aromatic heterocycie having 1 to 4 N,
and/or O and/or S atoms which is unsubstituted or mono- or
disubstituted by A;
30

inle  Het denotes furyl, thienyl, pyrroiyl, imidazolyi, pyrazolyi, oxa-
zolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl,



30 formula Ill, the azaindole-protecting group R2, preferably a
tert-butyl oxycarbonyl group, is also cleaved off. WO

2012/ 10400VEHZEBA 2/ 000067 - 18 - The reaction is carr PEA/RRAOINORST
condi tions of a Suzuki coupling. Dependif@-on the conditions used,
the reaction tine is between a few m nutes and 14 days, the reaction
tenperature i s between about -30 and 5140, nornmally between 0 and
1100, particularly preferablty bet ween about 700 and about 1000 .
Suitabl e inert solvents ardelrazplylethiagipeolenpyidazimd on oyraziren, each of

hexane, petrol eumether, b r ne; y .
hydr ocar bons, such as tri cﬁﬁ%&%@ﬁj&gﬂﬁ?&) fﬁ%’ﬁ]g}rgg%gﬁ{eu?gégg@dn
tetrachl oride, chloro- 10form or dichl oronet hane; al cohols, such as
met hanol , et hanol, i sppropanol , n-.propanol , n-butanol or L
tert - but anol ;'ngfher}ée,st such otﬁsef?‘ﬁw ‘Qif'hé’b’,”olﬁ‘itﬂﬂﬁloﬁwmﬂt fxqzolidinyl,
tetrahydrofuran (THF) or dit@xaRiroM4aQ! jf i .ﬁil

gl ycol nononet hyl or nonoet hyl etr?]@!;r, gt’ hypggé%@lgglr}n%?@ll II ggﬁuﬂ
(di gl yne); ketones, such agvhigdetaydemadnoet andisebstivtatbby AsaredionsO (car-
15acet am de, di net hyl acet ami deI or di get hyl f ormam de (DVF); nitriles,
such as acetonitrile; sul fggpﬁe%x,yggﬂ h as di net hyl sul foxi de (DVS0);
carbon disul fide; carboxylic acids, such as formc acid or acetic

acid; nitro conpounds, such as nitronethane or nitrobenzene; esters,
such as ethylNiget &t e, or AeRei@sdNsanchrd eubrncbed alitys ha?iogar-6iC atams,

preferemce is given to di h ban t hanol and/or, diox- ane.
Phar maceutical salts and m\gﬁ%ﬁ 2@%5@%5‘% @%ﬁ%‘gaﬁ b& cording to
the invention can be used in their final 25non-salt form On the

ot her hand, thﬁbpr sent invention also _enconpasses the use of these
conpounds i nMHE & m of t HENPtesHadazatant e & -y dwidazab!, e-apyrinsidin-3-
whi ch can be derived from Xard gus: i c_and knor. I cj ds,an
bases by procedures known }Sﬁ%ﬂgégﬂbgﬁ%harﬁge%tyﬁd%ﬁ%& 'pt'%[bl—g' or -6-

salt forns of the conpoundsyl, dH-pyreolbd, 2acpyridimBe -#obr thel, MRIShyrBEbE2, 3-c]-
prepar qg 30by conventional net.hqds. |If I/h? conEound of the fornula |l
contains a car- boxyl grouBYYRe ot s/ 3hifbEdE S-davidincan-4@r-énkefaro-
by reacting the conpound w4 L iit-abLe_R BaBhitSritiiRe- or -4- :
correspondi ng base-additi \(l)\{n ’se@%ﬁ _ g ﬂaﬂhfﬁ?nﬁf?} 1-or-4-yl, 2,7
naphthyridin-4-yl, pyrido[2,3-b]pyrazin-7- or 8-yl, each of
which is unsubstituted or mono- or disubstituted by R5;
aminoquinolin-4-, -5- or -8-yl;
20 1,8-naphthyridin-4-yl which is unsubstituted or monosubsti-
( tuted in the 7-position by R®, or 1,8-naphthyridin-4-yl, which
B may be substituted in the 2-position by A, Hal, CN,

-[C(R®%)2]n-Cyc, OR®, N(R®), SO,A or SO,AT,

R’ denotes H or A,
25 R? denotes H, benzyl or A',
R® denotes H, A or -[C(R®);],-Het,
R® denotes A, Hal, CN, [C(R%),],-Ar, -[C(R®),],-Het, ORE,
OCyc, OHet', N(R%),, SO,A, SOAr or =0,
RS denotes H or A,
30 A

denotes unbranched or branched alkyl having 1-6 C atoms,

in which 1-7 H atoms may be replaced by F,



WO 2012/ 104007PCT/ EP2012/ 000067 - 19 - Such bases are, for exanple,

al kali metal hydroxides, including potassium hydroxide, sodium

hydr oxi de ‘%ﬂ&"%{lf"fﬂ%m hydr oxi de; al kal i ne-earth netal hydC34F3RI2/000067
such as barium hydroxi de and cal ci um hydtoxi de; al kali netal

al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and
S5vari ous organi c bases, such as piperidine, diethanolam ne and

N-net hyl - gl utam ne,, The al um nium salts of the conpounds of the
formula | are |ikedtse i ncli§aoies ynpbrapehed e bmnchertaliii heymgolidds aems
the fornula I, acid-additigyp ts can be forned by treating these
conmpounds wi th pharnmaceuti call’y acceptabl e organi ¢ and i norganic

acids, for exanpl e Arydr ogenenatésdeisenyl Odicthisamsupdiiogehochiodot de disubsti-
hydr ogen brom de or hydrogsn iﬁgMe, ot her m neral acids and
correspondi ng sal ts t her eofiuted as sulfate, nitrate or phosphate
and the like, and gi&y! - a%nmm%mgéw t'c'sﬁ@tgrc?c?clecravin 1to4 N
et hanesul fonate, tol uenesul fonate and béenzenesu 1lonate, and ot h%r ’
organi ¢ aci ds and correspofdBngd/os &8 atomshehiebfis upsobstitatealcmtradbro- or disub-
trifluoroacetate, 15tartrat B"tg‘?bg% e, succinate, citrate, benzoate,

salicylate, ascorbate and £ 'Accor di ngly, pharnmaceutically

accept abl e aci d- adHdti on sakhstedfa rimoepaROsBtdfRtod hbhgobRIdWaRing 1 or 2
include the foll ow ng: acetate, adipate, alginate, arginate,

aspartate, benzoate, benzeheSUPng0arSa whighdy unisLigsfitéitedeor mono- or
bi sul fiMt0e, brom de, butyra te orsul fonat e,

capryl ate, chloride, 20chl g%&%’éﬂ@(ﬁ%@éﬁ%??&@%B

cycl opent anepr opi ongt e, diglucon i hydr ogen- phosphat e,

di ni tr obenzoat e, dctgaacyl su ?QP%Sageftﬂlaﬁégﬁﬁf onate, fumarate,

gal acterate (from mucic acuehetega, acéug-onate, gl ucoheptanoate,

gl uconat e, gl utanate, glycerophosphate, hem succi nate, hem sul fate,
hept anoat e, RELAwER@ceHiicallvruaable ssits, dautporars andisjeneotsoomsrd éhereof,
hydr oi odi de, 'fé@d - | f . i odi de, isethionate,

i sobut yiat e, | actlﬂggﬁ&ﬁ% gﬁg?ﬁ'haﬁ@%"ﬁ%‘l ate, numl eate, nual onate,
mandel at e, netaphosphate, nethane- sul fonate, nethyl benzoate,

nonohydrogenghoscphat e, 2- r}aEht hal enesul fonate, nicotinate, nitrate,
gxalhgtnel, ;)Ioe_ ) Oﬁ'éq’%aﬁfseo t %é‘?"l"ﬂd@é?n§@%1%$@ﬁlqﬁ§lgliﬁz&tr§t$gufbela_ .
i} . » , 5 .. bu [
docs ot opP e o RS e aliich BREAEEhE mEbHS kedvhs s Bo ks -
vent ] on 1 melader Bl o el g g Sl s g
i nv [ [ [ [ [ [

i ron(l by, |iW%ﬂﬁvemﬁ&%nrﬁ@ﬂﬁiﬁﬁ%%g@@miﬁ_)U}lj'e Ppe@@@lniqc,ilgemigﬁ'y],
POt asstum _SGHoKETAIEIVEeniotgdi o B Bracied Shab EBEASH chRons..

represent a restriction. O e- men- I one
is given to wWhittnarerknawreand kaitabledorthessid seastidingnUss ¢apeiles Be Wade

and the al ka}.jne- al salts calciumand magnesium  Salts of

t he corrpoundlsTé'[oéf of\ﬁ%}a?%%?\gn Ipe\'/'\,ﬁﬁé’ﬁ""éh 8¢BP} Megtippesrhere in greater
phar maceut i cdélafl. accept abl e organi ¢ non-toxi c bases include salts of
primary, secondary and tertiary am nes, substituted am nes, also

i ncl ud'bgg natural ly

Compounds of the formula | can preferably be obtained by reacting a com-
pound of the formula 1l with a compound of the formula Ill in a sequential
Masuda/Suzuki reaction.

In the compounds of the formula HI, X preferably denotes Cl, Br or |.

In the reaction of the compounds of the formula Il with the compounds of the

formula (11, the azaindole-protecting group R?, preferably a tert-butyloxy-
carbonyl group, is also cleaved off.

30



10occurring substituted am nes, cyclic am nes, and basic ion
exchanger = al for exanple arginine, betaine, caffeine,

chl oropro%ﬁ%%l,zylgﬁ]gfi ne, N, N - dibenzyl et hyl enedi am ne (ﬁﬁﬂ?ﬂ%&?“,ﬁ
di cycl ohexyl am ne, di et hanol am ne, di et+ild ani ne,

2- di et hyl am noet hanol , 2-di net hyl am noet hanol, et hanol -am ne,

et hyl enedi am ne, N-ethyl norpholine, N ethylpiperidine, glucam ne,
15gl ucosam ne, histidi ne, hydrabam ne, isopropylam ne, |idocaine,

| ysi ne, megl um ne, N-methyl-D glucam ne, norpholine, piperazine,

pi peridine, piieyrssctionliesamed dUtAeieRBondHbhdBFa SUPRRPEATHIRG:
triethanol amppe, triethylamne, trimethylamne, tripropylanmne and
tri s( hydr oxyrReR8NAINGLRVIa sPRdItipPS @ﬁ@@hélﬁ'i reagtiortimetinbetweematfew min-

i ntended t LG dan. f th
nvent i on whi b oo Sl Bl seBerBn R TR bt SRR
quat er M sed usiOignamealtysbetueknas 4@ 1129 paRICuldTH préesrablyBethsanmiput
met hyl , ethyl, .isopropyl and tert-butyl chloride, brom de and iodide;
di (G-C4)al k 0 %d?%ﬁcgé,m%o'r exanpl e di net hyl, diethyl and diamnmyl 25
| fate; (C ; ' I .., ryl,
cultate: (O el cdabidane, by SHhglotbond QUERHs ey
aryl ( Cl- C4) alpefriolevih ietfesr, benzerex dojpknae lwexgienes bhlotindedandirobenehsy |
broni de. Bot ter-. and th - sol ﬁglﬂﬁ con&aounds according to_the
i nventi on caf" aﬁ’rtgﬁﬁlpgﬂp YERG Seedichigr "‘gh?@% caglepn tetrachloride, chioro-
2012/ 10@007P¢5’r/n’4?828ib214&89%@ﬂane'?ajrcdhdﬁ}tﬁggr]@sﬂﬂléﬂ%tn%g, AR BoBId ol

thydr obroni de, isethionate, mandel ate, umne, nitrate,
phosphonat e, NEPPRRACE N-Ridanaherdrddpitane; ethees raitoh, assdiefraf ether, diiso-

This o not ProensBie R bRBRH Griordidiis: ohgor pleie: shek etfon
salts of basieneqyipesinasnarhetiyeof pioHekehyl efic, @ﬂaﬁ%ﬁ%}@ ﬁdqtbﬁgﬂ Bther

the free base forminto contact with a sufficien
desi red aci d{Jigm@nketones: akeds anetonetidutanane; amidesraushtasonal

15Th bri ngi .t f
"t cont act “seeh d0a et ncE AT P bR MO r A AT, Firles, Such
convent i onal asmcetnitril) eutforideb et 8 gnsthif @NfokHeDMS DY FarbBs RECt

fromthe correI?Bo_ndi %g salt forns thereof wth respect to' certain
physi cal propsriEreS2bEYIE addssushias lojminagdiosacstc agid sitra comt he
Phe respect i haT S onas yiLORRIFe of MipBBhieng oL SFoT AL cfiipace- 1 ©
phar maceut i ctdte yoravbdpieshifshd aaie safebiritson salts of the conpounds of
the fo | a re.formed with nmetals or am nes, such as alkali netals
and al ﬁg}.‘i neéggﬁuf?rrpég%rgmiﬁ IS¥emie dimgthaxyethpag apethaneband/or diax-
sodi um pot aggeum magnesi um and cal cium Preferred organi ¢ am nes
20are N, N -di benzyl et hyl enedi ani ne, chl oroprocai ne, choline,

di et hanol am ne, ethyl enedi am ne, N-nethyl-D-glucam ne and procai ne.

The base- addbt, ] 1ts,0f.acidigc c ounds according to the
i nvention arpﬁémaée%' % I r ree acid forminto contact

with a suffiEhesaidaeBmipbunds according to the invention can be used in their final

25 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

. 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-

pound with a suitable base to give the corresponding base-addition salt.



250f the desired base, causing the formation of the salt in a
conventio r., The free acid can be regenerated by bringing the
sal t formq’%lzga;c]g‘ﬁlpﬂéct with an acid and isolating the fré’@Tél’B’lgﬂu 0047
conventional manner. The free acid formsl@iffer in a certain respect
fromthe corresponding salt fornms thereof with respect to certain
physi cal properties, such as solubility 30in polar solvents; for the
pur poses of the invention howevaé,%%he salts otherw se correspond to
T

the respect i UGh hases.arg, for exam all mgaal hydroxides, including potassium
2012/ 104007 PEYFHIAE 2G0T drodde and kBt ARBIRL. BRGRAEARN Ret®
I ch capable £ ng

i nvention contains nore thai one group I'S 0
phar maceut i cdIdyoddessusblas lariurs hytiraxids ang palciurh éryidrweade | aikalahetal

enconpasses i pl e _ Typi.cal. nultiple salt forms include, for
exanmpl e, bi t%ﬁ%éfé$%§, f%'?%%%?BlFet?Ota?sr'UWa‘?tbf’g'fjecﬂr@éﬁ?{wﬁ’r@?pﬁﬁ“ﬂﬁo%nd
Sphat e,5 di sodiaviousotganic e chicprisigipeRtinet BictharolAfind Ah@ NIt
represent a r?strl_ctlon. Wth regard to that stated above, It can be

seen that thd&\dpHRe ] maluptisiumealts ptilel somapewsisatyithe Sainulail mre fike-

present conn ' [ ctive C ound ich. .

conprises a ?ﬁ%%ﬁ@o@qﬁﬁ% #%Srér:ugfge'?&f] #%%ngglﬁrﬂ?ﬁe gﬁ@"‘@‘%{'ﬁ"iqcéd'add'“

salts, in patibnealtarcanfbe formesiadyt tréating therardotnddld8\fith pharmaceuti-

phar macoki net i ﬁ)égrgo F?e%‘él es on the active cogjpound conpared with the
s

free form of @ SHApBIGRNbINOsIRNIG BRidS, fdiexamplerhydrages halidese
conmpouri® use AN @@@} LAl C | £ . f orm of

t hgp active cgrl%g@l?%d@%%i%?gﬂgg& pr ovi égglﬁﬁ@mg%tmmmé’oqﬂ%rhe
first tinme whiheel aekisrad pireespomairaksales thergufopedt ds shifate, hitraté ér not
har macodynaANBSP B aEhedRkevana Bk ane monpands ibpetas sugk as
therapeutic effdreaeionstet ttﬁué}liwﬂfo%%"&nd Béﬁf&d&%@#&ﬁ%{gf‘gélf%ﬁeﬁ rﬁjgﬁhf%s

to medi caments_conprising at | east one conmpoun rmul a
and/ or phar maedigtanskeoyespoading saltst thereafusucteas aasiates ttefl eoroacotts,

t her eofis i nc ' ] r t.hereof in all ratios, and optionall
exci pi egt s ak%ﬂégéggg%léééngi‘?m%{gngFF‘?&%gl?ﬁr?Z@é'i?e'fS&?'ﬁﬂﬁ% iaéggrb@‘é%aﬁé the
adni ni st er edliken Adchrcﬂiﬂ?m pﬁaﬂﬁé@é]ﬁica"ﬁ'gb%%g%&@-@%lt?‘ﬁ %lljtghof the .

predet erm ned anount of active conpound per dosage uni
can conpri seCoMppuadapbihe foomglanginclide the foltayiing aadetate, agitate, ZGinats,

ticularl . f ' K
Phe. i nvent i oD e b dicte Beddbadd iheshou PattEabe i iamlnigobipu-
adni ni strat i fite, aramidee batyeateyeamiphopate, 68APhbisORoRhtet ng%té,eéﬁl?ri@é,

m o

3

phar- ggceutigcal fornulations can be administered in thefor

dosage” uni t sCHRTQRUSNZEAIS icieats, eyciopanianenionionata tiglotonate] dibydurgemind
{per dosage phosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate,

N galacterate (from mucic acid), galacturonate, glucoheptanoate, gluconate,
glutamate, glycerophosphate, hemisuccinate, hemisulfate, heptanoate,

hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide,

25 2-hydroxyethanesulfonate, iodide, isethionate, isobutyrate, lactate, lacto-
bionate, malate, maleate, malonate, mandelate, metaphosphate, methane-
sulfonate, methylbenzoate, monohydrogenphosphate, 2-naphthalene-
sulfonate, nicotinate, nitrate, oxalate, oleate, palmoate, pectinate, persul-

0 fate, phenylacetate, 3-phenylpropionate, phosphate, phosphonate, phtha-

late, but this does not represent a restriction.



WO 2012/ 104007PCT/ EP2012/ 000067 - 23 - unit. Preferred dosage unit
formul atigns are those which conprise a daily dose or part-dose, as

i ndi cat ed Y4BYROWO7 3 corresponding fraction thereof of XETHIRPL2H00067
conpound. Furthernore, pharmaceutical f-@owlations of this type can
be prepared using a process which is generally known in the
S5pharmaceutical art. Pharmaceutical fornulations can be adapted for
adninistratiﬁp via any desired suitable nmethod, for exanple by oral

(i ncl udi ng bddeiergora fheikageaajts of dhe spmpeysds acewginglo theriavertiony
buccal , subli; : ans : j . ter oy

(i ncl uding su %H?ﬁﬁ@%fgﬁlﬁﬂh@ﬁrﬁg%@, é%'\é%'@é’&%?\dﬁ@(gﬁ ?ﬂ'&d@’#ﬁb)
met hods. Suchméagnesilimt margacasedk), mamre@e@ﬁhggta@bhmrmﬁﬁﬁ%dkﬂmm
in the pharnac utg’)c&b. a.rt&?? , f&r exanpl e, conbining the active
conpound wi t P RLELL[SIP {“5?” d fpyjeprasrnts resinatingr R4 tha ebeve-men-
formul & i ons t f i ALStrat o ) i .
as separate J%ﬁ?g,%ﬁbh%@,@ﬁlﬁ%?ggyg% é‘ﬁ'@gﬂ%'u ggggékaﬂﬂar%&eatl géﬁetbgé@glms
or granul es; aidl patassismoandubpelisiioasarth mets calts aalcion-aaguaagsesium.
i quids; edi f or _foam foads: or ojl-in-water |iquid emrulsions
orqwat er-in-(%ﬁqtsl(ﬁaﬁégomug%ﬁg&'ez@r | ‘Wh&h Fediesived g pharmpgs e

of oral adni westically &tepfabidordatidneh-taxi i ' -
active-ingredi ent gonpor?ent Cg.én t;e corrb)i“%e S\%lkt"ﬁél%ﬁ@gég% ,Sf %ltérﬁ%{yd)aeg

and phar nace@dagy apd fytiapt aminesi aebstitetedi animes, alsadicladingfraturally

exanpl g0 eth - gl . .er and.the.like. Powders ar repar ed

by 25conmmi nutﬁlla %g”i"%ﬁ@%ﬁ@&%%@eﬁ Yli¢ gRlies End Qq%'o&ﬁi‘cﬁﬁggﬁ res

with a phar minstibi exdmphecirginams, b@@ﬁﬁb,neamné,rbmor%bmdaafe,%cbpﬁé, NReh
e,

as, for exanple, an edible carbohydrate, such as, for exanp starch
or manni t ol . danzy|edhirenediagine thanzathine)s ginystohexyaching edigtnanoldeines e

be present. f&&ﬂ ; ) p. ng a powder nmixture as
descri bed abgve aﬁﬁ"’??ﬁ?%éﬂﬂ%’g‘@?ﬁﬁﬂt?‘Wé@%@”%@%&%ﬁﬁa”o"
didants andamibe,ethplesediuthe aN-ethgmarpsholiies N-BitgIPiverstisd ejiG8amine,
siliciggacid, talc .mgggs',um stegrate, cal- WO = _ _

2012/ 104007 PEHHCEBIHIRS -hysliabamigie, imopreriamines lidpeainet Ivginene

glycol in sohiehifidiii®, NoaRtAf.efRrliAe{ 16 & oLt ﬁf%rgcﬁiﬁe,t he

filling operation. A disintegrdnt or solubilisery"suc
exanpl e, agaPolygatine eesins,procainkppariresy theatboiine, aridihanbRimiaaNtriethyl-

i kewi b i . I. th il abili f th
eat cansnt saNTE (imetARie: PRGNS SRe S (hdERITatY mehyiRssinee
or necessar y(traribthabife Dibheahis is r'rétqmeﬁh%ﬁsto?@ﬂre%ﬁf Q?@&gﬁﬁﬁ as wel |

as dyeﬁocan | i kew se be incorporated into the mXxture: abl e
bi nderS~i nclude starch, gelatine, natural sugars, such as, for
exanpl e,

¢ Compounds of the present invention which contain basic nitrogen-contain-

ing groups can be quaternised using agents such as (C4-Cy)alkyl halides,
for example methyi, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C4-C4)alkyl sulfates, for example dimethyl, diethyl and diamyl

25 sulfate; (C10-C1g)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C4-Cy)alkyl halides, for
example benzyl chloride and phenethyl 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 include

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



10gl ucose or beta-lactose, sweeteners made from nai ze, natural and
syn- thetic rubber, such as, for exanple, acacia, tragacanth or

sodi um al gYRAYE 19447 hoxymet hyl cel | ul ose, pol yet hyl ene gl PEBIEP2(12080067
and the like. The lubricants used in these-dosage forns include

sodi um ol eate, sodium stearate, nmagnesium stearate, sodi um benzoate,
sodi um acetate, sodiumchloride 15and the |ike. The disintegrants

i ncl ude, w thoyt bei n%é[ﬁestl]i cted thereto, starch, nmethylcellul ose,

agar, bent oni&€, RIRRY ehilargadydreronyde, isathienale anandslaiil at ed
by, for exanphgglubiifeanil e et o uk gt i
dry-pressing t he umlx?’ﬁfﬁlg,agaégﬁg’ a crél;ﬂgié ngeﬁtp I\?}]\%%ag%?'gﬁﬁ?@%srp nate. siga
pressi ng t he retg,isulfate, stliosalicylate, terttad) thimmalate dvsigaterdnd ometisamine,
prepared by ,20.m xing, the conpound copnm nuted in a suitable manner
with a dil uerR“(%é'P'SéS Bﬁ%@ﬁe%ﬁedg%ﬁm%@&“éﬁ@@%‘?ﬂ%d optionally with a
bi nder,5 such as, for exanple, carboxynethylcellulose, an alginate,

gel ati ne or pol yvi_nyaldf)(j)_/(rol i done, a dissolution retardant, such as,
for exanpl e, T agidiadditon salsmfhasincempelirdavbihe fetrohladsarefpoepared by

exanpl o, bentiREIRie i hos RiiiClnid PoRiRphEB R et e ApBae e ur e
can be granuldasedditidyeiaubing the fointatich &f Rdesalt iﬁlécébrﬂfcénfi{nﬁ:fl RARAE. €,

syrup, starch_ paste, acadia mucilage or solutions of cellulose or
pol ymer nat erling 162 hase cas Yergorneraied byhriagiiothe. saltorm intotcantaatiwith

to grard ati ' o) n. through a tahletin
imachi ne, gi V%ﬁ%ﬁ%@%&%ﬁ&ﬁ?ﬁ%ﬁnﬁgélé\{eqmn@ﬁ%gpgeb%ﬁe% a5%
f or m gr anul eforndiffgr imalcestagarespect ﬂn@hithéfc@debwoﬁ&iﬁitgtsiaﬁﬂo@ﬁs Hegapf C
acid, a stearate salt, talc or mneral oi] in order to prevent

sticking to tM® fegprettocetiaimphyicalayoreries sush aaselbiltyon polar sol-
2012/ 104007 PGELEPRORE - 2 enl give
tabl ets. The conﬁounds%az@lg(gsryec‘]:’i %@h?éﬁﬁﬁﬁhog\ﬁgpgﬁrl]l%eg%glgf&get@s% corre
conbi ned wi t Bpand teéhd tespentive free basedophetiteraotl t hen pressed
directhg to give tablets without carrying out the granul ation or
dry-pressing steps. A transparent or opaque protective |ayer

consi sting ofsamBnBdifdd, ae pRAMrhAUIRARY acfepabfy bé%'&é&@%n 8%&?8%@3”
material and a gloss |layer of wax may be present. es can be added
to these coafPRROUNs of the formutsel atsl fermeddiiftf ewtals ioatmines, weeh as

o erent OB et CaRay L Yo S B S i Pasiessd il
so that a g afmsqdiam,IﬁoYassw”m,rmgﬁeéiuﬁfQnéﬁ_ﬁﬁzidrh.eﬁrégﬂ?é‘@br@ni& Bfnines
conpoupg. Syr uegﬁ ﬁ?({ﬂhgezﬁrﬁ)/%égi by di sslol ving the conmpound in an
aqueous~sol uffol, p % lﬁ digmiagoghloragptaine) clmllgg, sleéhalrcd?mgﬁg
usi ng a non- : C (=% ensi,ans _can be fornul ated by
di sper si on o%méeh céﬁnﬁo%nﬁpf‘%@'?oﬁl‘i"?ﬁﬁ@e%ﬂiﬂ{%ﬁ'”%o| ubi lisers 15and
enul sifiers, such as, for exanple, ethoxylated isostearyl alcohols
and pol yoxyeli_B%lbene S 'tbi tol ethers, preservatives, flavour .

addi tives, suchPase- Iy sas & acidip semponindsiaccordimgitaithel invewtidrears s
or saccharin Ty riAby bl # Gl n he,like, ca

i kewi 25 be gﬁégg&‘g gg%@by stgég%t?mgefqﬁﬁ éﬁnﬁf@ﬁ%ﬂ?&%ﬂ‘ %§Léﬁf|01en?amount
aﬂn‘i ?i riat i @fntheasle,snblﬁ h&sgl calaisin@m% mm@nLca&ﬁélshm iﬁgb%bﬁgérﬁ)t&;ﬂﬁs.
The formul at can.al so be prepared in such a way that the rel ease
i s extended @%Hpgf‘ar%’e@?e ahidicatsbe regensatesl ky biyding she sgit farm into

enbeddi ng of cqraatd wigh i t I - wax. and t.he |ike. 25
The corrpound% of the_fé E%SUIEF gﬁ(iq H%A%‘@aﬁ% sf?{égaég'fj dﬁ%r%oqygahgr?%r@ﬁri‘%gners
thereof can HN&Fepecidifarmisslifierid a certdia respeatdforh itRosomEssidivg St
systens, su , r | e mal |, uni |l anel | ar vesicles, |arge

uni | anel | ar C@é@?Eﬁ‘%@%ﬁ’i‘ﬁ%ﬁ?‘?‘f@%ﬁﬂaw RiysIcal psopertigs sutpbascseiubidty

for red3d r om ivi ol Ao NS - for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.



30phol i pids, such as, for exanple, cholesterol, stearylam ne or
phosphatiq%éé ﬁ@g&} es. WO 2012/104007PCT/EP2012/000067 26 - The
conpounds ¢ 8fmula | and the salts, tautoners and §¥3W@3P§%W@¥§
t hereof can al so be delivered using mondd enal anti bodi es as

i ndi vidual carriers to which the conmpound nol ecul es are coupl ed. The
conpounds can al so be coupled to sol uble polyners as targeted

medi canment cg rlers .oI rs.na% enconpass
pol yvi nyl pyrr F|C(?8’rﬁe°u %Raheepve tion contains more than one group
pol yhydr oxy pryotigh f r@bﬁ'@é’dlé'o?%rﬂﬂ(# Hafmaceutlcall}/ acceptabl sagts <§/f this. txpe

pol yhydr oxyet hyl aspart am dophen ene oxl
substituted Bjepaedntiosyalse adc@apssseﬁmu&tnlmsaltmgwl fnulhpiersaﬁrferm

coupled to a bl.e |ch are sujtable for
achi evi ng conﬁ@gﬁéé@}ﬁgkﬁgﬁgtﬁﬁﬁ tﬁea ép? ?ﬁne eg Pedip ipRos-
pol yl adi ¢ aqittte ibydiaRSAh® i FRARS IS st tHﬂ@||9'ha!t0ﬁhféﬁdéﬁttﬁrrbﬁre%%hﬂa
pol yort hoesters, Eolyacetals pol ydi hydroxypyrans, pol ycyanoacryl at es
and crossl| i nKgatris 10Rnphi pat hi ¢ bl ock copol ynmers of hydrogel s.

Phar maceuti cal formul ati ons adapted for transdernmal adm nistration
can be 15 adm nistered as independent plasters for extended, close

contact wit h Whie regardeprihst sifiteohabaves itiiadrie sddwhatties e%n@@@ioﬁ “vhig
active conmpound can he delivered fromthe pl aster by iont ophore5| S,

as descri bed MacgiticalypceentaRle; saltbin thaRiesenteonmsiipars takes(to)ymean gn
(11986) .1020PhgychRe euk nd%@ﬁ’%eﬂ’ﬁ)ri@ggg&%é&n& 8Pfh%q‘lorrﬁg{5' lr]hzlllé ATl

can be for- nulated as ol ntnents, "creans spensi ons
powder s, sol @f ooagf ifsasitesin ppetisylas hitay saltdemedmparteoimpidved pharmiabe
t reat ment of t theratﬁxteinal tissue, for exanple nouth

25and skin, CRETEDE RISRETERON ARG 45Hék epmbOyNd somRateditsedee form of
oi ntment or @h@amwé BofnPBLRdDE aﬂg oftr%r‘@éihﬁbhﬁrbftﬂﬁ’e gbdve @nﬁbﬂﬁ&“&@éd

the active corrpound can be enplo er with a para
wat er - ni sci bearlierebhe phsemageutivalinacoeptpblet sait faomi cfethecatrbw sdmpannbie

wnt or- o 1 4gHa PSR ShlsS oo B 3hg s emie wih 2 dtircd phar-
Phar naceut i caﬁao‘aki‘rréﬂﬂcq:trbpém%wﬂﬂm edid Aot el %leﬁm t&REVeR Qetéi‘

eye include eye drops, in he active conpound is disso
suspended i nPasiive t"éfBJeé]C@aﬁﬂ therpharmagadynamicsrofahis aptive unsnnxdumelrmth

5Phar maceut i t,opj cal application in the
nout h encorrpasféésf)elf gg%mn%giérg éu{fcd‘lgﬁ &S(Iﬁhﬁtﬁﬂo washes. Pharmaceuti cal
formul ati ons adapted for rectal adm nistration can be adm nistered in

the fo of osi tories or enenss.
20" ?ngnventlon furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

25 Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active compound per dos-
age unit. Such a unit can comprise, for example, 0.5 mg to 1 g, preferably
1 mg to 700 mg, particularly preferab'ly 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

which comprise a predetermined amount of active compound per dosage



10 Pharmaceutical fornul ations adapted for nasal administration in
whi ch the carrier substance is a solid conprise a coarse powder
having a paPEP(184%7 ze, for exanple, in the range 20- 500 AGTEEAL/000067
which is adm nistered in the manner in w#gch snuff is taken, i.e. by
rapid i nhalation via the nasal pas- 15sages from a contai ner

contai ning the powder held close to the nose. Suit- able fornul ations
for adm nistratjon as nasal spray or nose drops with a liquid as
carrier subst¥iké&relsc@aresnagsciniliermulations @ne theseuwhishonmpries 2 daty
oi | . 20Phar mggaut d i f.0 1 nistrakion

i nhal ati on encorrp(lfatrg%{rlt Pﬁ%‘?;gsg@'?ﬁé C%q?‘g?g&%ﬂogtasé%r?gs;ﬁo dirjg %?t&orp @éﬁecﬁe
gener at ed by ofan activetgqmepowdid. fluethennose phiinmaesstds fvmtagsiostths
nebul i sers or, insufflators. 25Pharmaceutical formul ations adapted for
vagi nal admi HYR¢ FaPPEPTERArsLUSIHG & RIOSess wWhichs's seaskallydeiowmingbas
creans,5 gel s, @suti¢fape or spray fornulations. WO

2012/ 104007PCT/ EP2012/ 000067 - 28 - aqueous and non-aqueous sterile
suspensi ons, which may conpri se suspension nedia and thickeners. The

f | ati b inistered in single-d Itid
cont ai ner s, FERERRNER Juin Sa6ann Gt be Seeter or Saransirstion aie ey
freeze-dri ed ddsiteghiitabRMhefical for é@n‘iﬁlétby]fﬁ(;nlrab’giﬁaﬁdi?g‘i‘iutcbgporSQIbliBhe

sterile carrier liquid, for exanple water nj ectfon purposes,

i me- di at el BUBF Brcéaly sasals tapical ivaluging bijieaal,i sublinglialt érarensaiedmal),
sligo i . ith th i d

Frometerit e eahBLE o ACER LOBNGRa Y ntutaltedy IR BpEE AT e veng ing

that, in addiorintrademridiiematiode. Bath ifsrh@aliond EaH b@’b@f’p&ﬁﬁﬂ lifg'SMbfoc

the formul ati ons may al so conprise other agents usual 1n the Qart W t h
respect to tRESBRKDPWOIIREhe pRarmacabicalar by ofer example, faomizringpthe,

formul ati ons i [ . 1.Ni S tion may conprise
flavours. 153%%Pg@rgﬁylﬁgé’?'ﬁ};ﬂhgf%)ﬁﬁ'ﬁ%@)a%'fv%ﬁ(s ' conmpound of the
formula | depends on a nunber of factors, including, for exanple, the

age andswei g of the.animal, the precise condition that requires
treatnent, anddfacedicdl fernulationsyadantad fr erabadminisiratioroeambe adhen-

met hod of adgia i ' ' erq Y _
treating doct g?eﬁé%%%w%ﬁg@teéf %ughta'grﬁzfggétxl)éggﬁ %mé@ﬁp%%f&ataé%‘g%rﬂ?%nd
accor di ng t oderseot grasntasosolutions e stspersiem incdquereil @Sidrcagiiedmsh,

for exanple ﬁ:ﬁl' 0. ok Ib(r]lgeast C?TrCi nforra is generally in the range from
0.1 to 100 ny ‘%@ of IR, VS YHPAgY 1oPRE: PRRIF-water (irishemyisins @ay and
parti cul ar | ywaydiiaalil iguid ebfifsibafige from1 to 10 ng/ kg of body wei ght
per da¥ Thus, the actual anmount per day for an adult mammal wei ghi ng
70 kg |2 usual |y 25between 70 and 700 ng, where this anount can be
admi ni st er edrAags

¢ ,afoFéQémple, in the case of oral administration in the form of a tablet

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 and 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-



glte dose per day or usually in a series of part-doses (such as, for
three, four, five or six) per day, so that the total

exanpl e, twn,
daily dosé’vmggmtzﬁg‘wé’ane. An effective anount of a salt or FSIVRFZPE/Q9p067

of a physiologically functional derivati3-thereof can be determ ned
as the fraction of the effective anbunt 30of the conmpound according
to the invention per se. It can be assuned that sim | ar doses are

suitable for the treatnent g,f her conditi ons nenti oned above. WO

2012/ 104007PCHESZ825D 0088 ethyjeiie olyRgl sl fpih A b arred & e Bos
to medi camentderGAireYeior Fgﬂgﬁ?ﬁs’é}%tiﬁrﬁ’.wgmegﬁ%ﬁgﬁsBberiﬂéle:? duch

and/ or pharmaceutically usa tautoners €reol SOners
t her eof , i nclasdiforgexarmpler agar-agare célcium aatborate os sodineh eArbohasstcanne

furth di at act | d. The invention al | ates t
set (kit) conbPuTnte 6itEd JAPr g eeovs the @upianilivroldbe medlismment of

a conpdund ofaftdrens eapulia HasadrotakBhar me- ceutically
usabl e salts, tautoners and stereoi soners thereof, including

10m xtures thereof in all ratios, and (b) an effective anount of a
further nedi . actd ve. The set c i ses,_suitable
cont ai ners, gﬁc@ @'g!s?%bggxd\ég," 8?@?\%%8%?%%‘6‘%%&%Bmﬁ%ggbf&afﬁ%ﬁeﬁ@n?
The set may, drantseacawpll @s dyesRENIRGARIBEIoAPRAEERto ﬁ@&iﬁ@@.@dﬁ-ng
an effective %rl%)gnt of .a conmpound of the fornula |I and/or

phar maceut i c&9§ dIggrs ickile slarghs gelntives nalwialsugessi sichess forsraeadle,
i ncl udi1 ' | L QS and an effective
Loy s gt ol St AL AL
| yophi | i sed ftietin rubBEr, Buehms seméxaropieosostsa s gy fd4ntRBl Sodigm alginate,

phar maceuti cal ,active, co unds 25for manmal s, especially for humans,
in the treat ﬁémogmﬁ%ewﬁgﬁﬁps‘%fp%ﬂbyene glycol, waxes, and the like. The iubri-

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 include, 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-

L

ple, carboxymethylceliulose, 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 sieve. 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



di-seases. The invention furthernore relates to the conpounds of the
formula | _and pharmaceutically usable salts, tautoners and

st er eoi so%?@“ﬁﬁ@f‘@i’)f, i ncl udi ng 30mi xtures thereof in alACYER2DE000067
for use for the treatnent of tunours, tumpur growth, tunour

nmet ast ases and/or AIDS. WO 2012/ 104007PCT/ EP2012/ 000067 - 30 - The

I nvention furthernore relates to the conmpounds of the fornula I and
pharmaceutical |y usable salts, tautoners and stereoi soners thereof,

i ncl udi ng ni XDUEE I8 e pressgd 4p 19iverlabists. Thye compotinds aheordirsptortbat

andlor for | nORarERECAEpisEo Bkl i A h o T o EEREP RS Rt TRRF

enconpasses tptessadbéctnie giemtabledswitioutbarfyingautané geatiation or dry-
physi ol ogi cal Iré§acce table salts, tautomers and stereoi soners thereof

for the prepd5tBY SHPS AHEERNINATERAT OF eRaquepotedvadaverqonsisdingafiaon
10o0f cdncer. ' t el from
Lhe or oup. cormeray Seamg et 1PRHEr oPbudd rBdiha el 302 ik Sler
of the | ynphafivaxsyeydm presentflyesarar boeadded & tHegealoatings imerteragde

| ung carcino . cancer further group of preferred forns of

cancer are m%&%&mﬁ@ef%@ﬁg%ﬁﬁ?@,’eqmﬂ eé?fgrfg)@é%i‘wﬂﬁa, smal | -cel | Iung
carci nomas, pancreatic 15cancer, glioblastomas and breast carcinona.
Al so enconpassed is the use of the conpounds of the formula | and/or

physi ol ogi calPf! lididpt susheass 4or examplet soketion asyduss and elisioseram hdpreof
for thegprep ' f | canment .for .the treatnent. and/ or. control
of a 20turmu?{a?%%ﬁgtg fgﬁgﬁ?g@%gegnﬁﬁm Al 3 QG RN ERMBTiRRS Addea
therapeuti- epbtiiedidnesnts tf@@@@ﬂﬁbp&ﬁd%?%%%@ﬁ%ﬁafé@ﬁ fsdolfing
invention is _admn- istered to a sick mammal in need o ity

treat ment. THE® ERBPRYRLIN anAMEaUs salution with arstitabletfavohe vehile élodrsar
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for the treatmdateddly disgestarsef thehwmepd Rl i 8882046 vahed. IShIGBITRLE-
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and émulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other
artificial sweeteners 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

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 unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from various phos-

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

cholines.



-31 - brain, the prostate, the urogenital tract, the |ynphatic
system ttlg h, the larynx and/or the lung. The solid tunour is
furt her nor Ogb@ﬁﬁ%’%l y selected fromthe group |ung 5adef&6d&FEPRAR067
siral | -cel |l lung carci nomas, pancreatic cheer, glioblas- tomas, colon
carci noma and breast carcinoma. Preference is furthernore given to
the use for the treatnent of a tunmour of the blood and i mMmune system

preferably f the treatnme of a tunour 10sel ected fromthe group of
acute nyel oi gﬁFeeﬁ‘R@QHPQgS Bﬂf'r@nf;)limH{?e'l Frgthessaltsy latipmersand sterepsRat-i ¢

| eukaem a anddgih&RPBAA aisH B Akl ?@?n% | ias jndivi
furthernore relates to t r?e use of trhgwéo Ouﬁgéggggtﬁo%g{b#é%]%s{r}gévrdual
i nvention forcarfersttpeutink the odmbouned patlaclilegiaes coupledeThdechprtinds

t hol i i f t t , tegarthritis, d
Frcket o2 he AsERe Pt B R ARAS a5 68 heRtamre catae.
the sarfe tineSwsh p@l?ﬂerWdyéﬁ%éé&%&ﬁﬁH%??rr@ fhe; pg(%?n?éd;%mteﬁat

selected for their particul’ar useful ness agaf nst
i s being tredhydsoxypsopylasihacrylemidophiznay polghwbosysthplabparftamido-

el . o gt al
agents 1 not uderelBrEPyBMen<" 365 poBRME subRfitfer BV PRI BRey iR Bgen
recept or nodulte esraponeds nRiydurtRERRbR hETBEWHIAY 86 8¢l @Ftﬂ%&iégr%ﬁ%ﬁfes 1

i

antiproliferative %?}ﬁﬁ't ﬁ prenyl -protein transferase inhibitors,

HVG- CoA r edudChéBersnuftishiase suitehle for ackiwiagioantnolled resasenta medicase
t ranscrifpt asegndmhidbi : [ .S .inhibitars. The
present corrpgﬂéra] 'sfd;r(%@p r'?fbglﬁ' %t#%du%%ggﬁﬁciﬁﬂﬁ%t%%am?wd;?xyf'he
sanme time as busyticoadiér pplyorthdedtsis; poace s plofdimritukasyeass, g &fapot 0
conmpounds whi_ch i nt err{éﬁre V\H“g or 1 nhibit the binding of oestrogen to
the recept or 2°PUYER AN osslinkedins ArapRipathis hiesk sopelmsss of bydigels.

receptor nodul ators include, but are not limted to, tanoxifen,
ral oxi fene, idoxifene, LY353381, LY 117081, torem fene, fulvestrant,

42131-2 5 iéibg |7 g&hwma@euﬁ?g%rpgﬁgﬁm;mamed Farttrdidedetmapagminisiradn can ¥
et hoxyl pheny%%%%éﬁgdﬂ %ﬁﬂ%—"}?ﬂ%ﬁﬁr extendedetiose peigshwith dhe
4, 4' - di hydr epidesmioph@eaaepint: thid, teoeRsn

" Andr ogen re?eg_tor nodul at orrps"rﬁrgl?%'s]cdsfo co%ﬂ%g&%&cﬁﬂg%% %’? leae
wi th or inhi Betvargd figm dheglasterdydootpphoresis tawedesrieption genegs tetnes s

Finastor: do mmararnarouss) ReadiicbeSEl s B T ol it am e, {1 ut am de,

bi cal utam de, |iarozole and abiraterone acetate. "Retinoid receptor
nodul apgr s” Eﬁf ers to conpounds which interfere with or inhibit the
bi ndi ng of rENPHBRERUtGE! ep@PPERdD edapteddgntaieal adofinistratiamicambe for-

( mulated as ointments, creams, suspensions, lotions, powders, solutions,
o 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 compound
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active compound can be formulated to give a cream with

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



10Exanpl es of such retinoid receptor nodul ators include bexarotene,
treti- noin, 13-cis-retinoic acid, 9-cis-retinoic acid,

a- di f 1 uor ONBEPIIG#M7 ¢ hi ne, | LX23- 7553, PCT/EP2012/000067
trans- N- (4' - hydroxyphenyl ) reti nam de andN 4- car boxyphenyl -

retinam de. "Cytotoxic agents" refers to conpounds which result in
cell death primarily 15 through direct action on the cellul ar
function or inhibit or interfere with cell nyosis, including

al kyl ati ng ad@rrEnacautisalfopaslabiens adaptasifor tapicalappliaatiorsto the eye

m cr ot ubul i n ;LKA RF i e inhibitors. EX | es_of
cyt ot oxi c agéh?@tjl@r% U%S?Q'gﬂwgﬁﬁﬁéﬁ&ﬁ%nﬂ’%%?%‘? 'ﬁ‘ﬁ?%ﬂ&?‘?ﬁ?ﬁﬂ?pende‘j
sertenef, cadhecsuitable tasfea,rihdmrti&@ameagh@oué onliygaim ne, carbopl atin,
altret- 20 am ne, predninustine, dibronodulcitol, raninustine,
fotenmustine, nedaplatin, oxaliplatin, tenozol om de, heptaplatin,
estramfst i ne, phdrReutitATorRaMt i apBliCMR |

di br ospi di um chl ori de, puﬁ‘i tepg,aﬁ§gg&a%ﬁéfgﬁ%@s'g¥ragghg#?oh], Rhe mouth
prof i ronyci nensosipassilozenges) pbstiles atekmbodieasids, cis- _
ani nedi chl or o( 2- et hyl pyri di ne) pl ati num benzyl guani ne, gl uf osfani de,
25 GPX100, (trans,trans,trans)bis-nmu-(hexane-1,6-diam ne)-mu-N am ne-
plati nur( 11) IArirbidicaution (it aaond abameniidPlecitdchiRlsHatith can be

di arisidinyl sperm ne, arsenic trioxide,

1- (11- dodecy [s¥ministaredHy dhe forandfesypppsBorfesiomendiybsant hi ne,

zor ubi ciign, idarubicin, daunorubicin, bisantrene, mtoxan- tone,

pi rarubicin, pinafide, valrubicin, anrubicin, antineoplaston, 3'-de-

30 ami no- 3' - Ritapmakenbed JomaaRtordadste@RYCRESH ROV ati
gal o WD 2012/ 10400 7PCT] EP2012] 000067 o s achl aRiisttati i i Which the

MENLO755 and CRIRSFeoaEINEeds deslidraenioriss a caprsglpewder having a particle

met hyl sul f on i ain: ( /500, Ex es of . . .

i cr ot ubul i ngi‘zﬁﬁmﬁﬁ?h'& tﬁggaﬁ%?ﬁt@é%ﬂ%%d@ggh@ g@qn,lr}ﬁtg,red in the
3', 4" - di dehy thanngr-nledigh Shufhisrtakeasdles byabpriShhartiod WeLtXMsal pas-

r hi zoxiyg, dol a- 5§t§at| n, mvobulin isethionate, auristatin,

cemadot i n, RPRIGOHEET 2 SHBEISrANJINKY theinewdarhgid slesedd the nose. Suit-
2,3, 4,5, 6- peaprf forALRNING 3 St '

met hoxyphenyl ) benzenesul f o?lr;én g]%tﬁaﬁﬁgdarsog?sn%lsggﬂ %rerjose drops with

N, N- di net hyl liquidiag carriensybstahceehgdmpassbylive-ingradight doldticHs iRGvatePut
yl am de, TDXBEgH and BM5188797. 10Topoi sonerase inhibitors are, for
exanpl e, topotéecan, hycaptam ne, irino-

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 solutes, by means of which the formula-

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



tecan, rubitecan,

6- et hoxypr\&Bi 8@'1 3' , 4" -0-exobenzyl i denechartreusin,

9- met hoxy-'N, K (%y 1- 5- ni t ropyr azol of 3, 4, 5- kI ] acri di ne-PCTBRIPHA9PRET
am ne, 1-am no-9-ethyl-5-fluoro-2, 3-di hy2go- 9- hydr oxy-4-net hyl - 1H, 1
2Hbenzo[ dej pyrano[ 31, 41: b, 7] i ndol i zi no[ 1, 2b] qui nol i ne- 10, 13(9H, 15H) -d
ione, 15lurtotecan, 742-(N-isopropyl am no)ethyl]-(20S)canpt ot hecin,
BNP1350, BNPI 1100, BN80915, BN80942, etoposide phosphate, teniposide,
sobuzoxane, AdFHSIA HANFGUSOUY SiBFlR BURRAIISIRNS, @hdG1may comprise sus-

N42- (di met hyl sdA6N medi . - . - .

et hy11- 9- hydr%(Hy-IS, meglia apd iickepers, The formplgtions gan Be administessd iy qe
, asul acri ne,single; &6, GomyRidpss 4dhtdiRersdiorexapipiarseaikataipdulds erthy| -
20am no] et hy]v1-|544- hégﬁoay- g_ 5-di met ngil)ghengl ]-5,5a, 6, 8, 8a, 9- hexohyd
ro- flrjrg)(g,l, 4138 3}5'% B4 beszerfrieddlygppilisedistaim so that only the addition
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N-042( di et hylgam' no) et hylaarﬁ Sr’lol - 7- met hoxy- 9- oxo- 9H t hi oxant hen- 4-

yl met hyl ] for mam de, N-(2-(di net hyl am no) et hyl)acri di ne-4-car boxam de,

6-[[ 2- (1 et i t - aIm - 3- hyd - 7H-i nd .2, 1-cj qui nolin-

oo ana oSS RRD G ARR) i e Blof e FARAIAAY benganesa
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tegafur, penfds¥desp uprardrdiar tyne efforeulation; thuadiar sxamp)e, for-

capeci t abi ne FaleX i i . . .
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hydrate, raltitrexed, paltitrexid, emtefur, tiazofurin, decitabine,

nol at r gxed, rexed, ne rabi ne, 2'-deoxy-2'-

net hyl ?genep&etﬁgf%f(“?'ﬁéﬂlf F é? Feé'ﬂ?l’@h@c@co‘éééw_@ﬁmﬁ feemula | depends
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By anosy! | R Re og B0 o atcR AT b oA o S s wimsteiv

- y1- (S) - et hyddte?minddb thnibatindHHEBPHE vaC Hbwedr "PLRLE e amount of a

5-fluopguracil, alanosine, 1l-acetyl-8-

(1 c ?r7 bzml)y |0 oﬁmpﬁyw a@ﬂ@fd?&t%ﬂyeéﬂmjﬁmw g&;@treaméeruiogimbptasacmdmth,
4. 1. 0. ﬁ,ﬁ'ﬁ&- - eN- 9- acetl c acC . e er,
(Swai nsoni ne, | (;%trxré- tr gg%’ﬂ“ﬁ%&%ﬁ‘z‘%ﬁ@ﬁém%ﬁ ﬂ?'&?ﬁahﬁ%ﬁ‘e range from 0.1 to
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3-am nopyri di ne- 2-.car boxal dehyde t hi osem car bazong€.
"Antiprolif ePﬂV itwc%elﬁtfge ranas fror I deld Orroaisgl of ey aveigbiopkredayt Thus,

rowt h fact r I [."angi.ogenesi s .

?nhi bi tors" %guﬁ@fﬁgwr%égtu ufﬁg%f‘%g’#fﬁr}?%}ﬁlﬁl??“%@g%?@d@ geseelly

such &5’ p53,batieen handg0tehg,weherd thiscarhoaAEHMBE bakiikidfsraB Hsal 6.
e).

gene transfeE{I gj%ee USrantent ..6,069, 134, for exanple)
Evi dence of HR&C3ENTEF3YOHSHANLELR S§Tieaof paRidssesr{suamas Hor example,

prol i f er a20ttiventiret afdu Vi IS, 4| i tr : ackgr ound n

t he present experi mrﬂﬁﬁfé\’s@::?titélp??%lénr,&t eS%ith%'i iettpgqﬁigﬁy Eﬁﬁ%?ﬁﬁ@eﬁqme-

proliferati d elipglive ampuniot asalt pr bylvats brvef @pﬁ?&ﬂ@!@@&:éll? f@e&fonaped.
i pl

25The cells i n sujtaple cell density 1n mcrotitre at es
(96-we| | f or‘%réf’f‘ﬁ‘ggn\ﬂ“‘%rﬁ8‘a?aé%be hee as dhe fragtien of the effedtiveranobura

concent at i aftise coepoudtaricofdiy td tHe RGENEY BePle GHLLN BEUSRUMED that

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



an Al amar BI ue test system 5 - 2.0 Experinmental procedure 2.1 Cell

culture @;,(@‘r"qa%e commercially avail abl e col on carci nona cell
| i nes, ovary (Q, nes, prostate cell lines or breast célqVERZPRAH0067

etc. The cells are cultivated in nedi umm 2%t intervals of several
days, the cells are detached fromthe culture dishes with the aid of
trypsin solution and sown in suitable dilution in fresh medium The
cells are cultivated at 37 10Cel sius and 10% CQ2. 2.2. Sow ng of the
cells A defined nunber of cells (for exanple 2000 cells) per

cul ture/vel | THe ﬁivkéﬁhblﬁ%rﬂ‘ferﬂr%% Pélaﬂﬁfs t%%ébl‘ an{e%s% U&\qﬁﬁglnaqé’meéﬁ one

mcrotitre plates (96 well 15cel ture
mul ti channel npReYnd offthe foenula laﬂmi/ertmmamehcalky u:sdbﬂe gakts daifonsers

20The test S SreaCode et oot Mg Boreot molieoto adito.

quent | Y2 enpl dgast drie fuethee sRANCHMAENCANRBYnisdpy. (1 f desired in a
dilution series) in the cell culture nedium The dilution steps can

be adapted depending on the efficiency of the active conpounds and

hded to ¢he Tecnisfion 8eTARIENd &pP It oirint o ohcemrmlz barks Srrne
addi tion of thp testifenibetaaneas dfa édrfl?pﬁmd &f t‘h@ﬁ‘o?rﬂﬁl@ 1] lSWarHE?

sanme day as the sowhﬁg of the cells his end, I n eac case 20 pl
of substance sol GEHEFAl UsAbIggalks. davtomars mngl sieroiscmerddberaot, inbleding

cul turddy wel | s. mgtquﬂg% ted for a further 4 days at 37
(Cel sius and 10% CQO2 i%@ﬁ%‘ﬁwgﬂl EP20121000067 - 36 - 2.4.
Measur ement of tmedcol our reaction In each case, 20 pl of Al amar Bl ue

reagent are ed p an he crotitre plates are incubated,
for exanple, atg)gr ag Gﬁﬂ#\lﬁ%@@ygﬁ% ﬁchFntEe" megicament active compound.

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 formula | and/or
pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios,
and an effective amount of a further medicament active compound in dis-

20 solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active compounds

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

The invention furthermore relates to the compounds of the formula | and
pharmaceutically usable salts, tautomers and stereoisomers thereof, including

30 mixtures thereof in all ratios, for use for the treatment of tumours, tumour
growth, tumour metastases and/or AIDS.



5C2 incubator (at 37C and 10% CQ2). The plates are neasured in a
reader with a fluorescence filter at a wavelength of 540 nm The

pl at es carVB@MLRHAKBNH gently i nmedi atel y before the MeasuPemsgmmo12300067
Eval uation 10 The absorbance val ue of thg mediumcontrol (no cells
and test substances used) is subtracted fromall other absorbance

val ues. The controls (cells w thout test substance) are set equal to
100 per cent, _and all other absorb- ance values are set in relation
thereto (for Exatnyeatiomigritermone reiayes thhhlcomrmunda of ﬁﬂi)fc‘i'n(u#ail ard

with cells a medi ym, cont r ol val ye with
cells - val ugg] a{n‘an%tcglﬁﬁ%ﬁ&q%%ﬁﬁ ?al% t utomqr&gag\%@r&g@o %”ig‘?ﬂ?io i tion)
are det er ni nedcluting rhixeurak dharkodiradli ﬁitbﬁsfd@rL@ezfQﬂﬂ@TFeatm oftfibrosi,
exanple, RS1. 4.0 Test for the inhibition of PDK1l The experi nent al

bat ches are d§5iEN@aiSotHV iinfegtian, Adrheimes'ssgthesesagroniszsui/or for the promo-

wel | s/ 8 cr ot |ﬁor atsl 5In each case, the PDKl sanple
Hise- PDK1( 01- 50) "géhi{a ﬁﬁ' he PDK1 substrate

bi ot i n- bA- bA- KTFCGT PEYLAI DEVRREPRI L SEEEQEMFRDFDYI ADWC (400 nM, 4 pM
ATP (with 0.2pCG _of 33P- ATP/ wel I%mand t he test substance in 50pl of
convent i onal EPRBHINPNQ) BRGERPARSes BRI UsEref the camwosadatof tefdror

60 min. The Wbl%‘ﬁ@% ﬁ)l@élea@?éé@b?éjolé%aﬁgrgaﬁﬁfﬁ%g %ﬁ:{%greqlgomers

concentrations (if desi N a tiron series
carried out \khelﬁ@ﬁforttbepr@ﬂjatlmo‘éa nédicareent fopithe sreatradmeast preidgtion

via thed noolhEratdPYaREE cardBatisteneratms ouamate om the group
radi oact i vi t yerdbrabgarePieia, Urdgeie frabPcAlelrd trﬁ% Q%a% Hﬁm’%‘%’f’tﬁ@?}%&hgﬂ

ki nase reaction (blank val ue) t he experinen es are
out in the pﬁﬁ%@ﬁb@t@ﬂam@am@ﬂaulﬂwmaal natcirkingd ahddlngta@norhe

radi oactivit Syt m nut of t he bl ank val ue (no use
of test subs aélv%gglg Afb&ﬁ%éﬁ@@p&f p§‘? G<pEPs ﬁ’gfail%ers%tm%@%lc
fromall ot heukaedii@aahi \ddeyovAcima, Tsl?ﬁalil@é‘ﬁ MPI SdrkihBARR, gﬁﬁ{:ﬁé'ah%é
W t houtzt est substanpce) 10are set equal to er cent anh her

radi oacti vi t9a'§}%EFru§§°f{ ﬁ$t98"rass%fbi bﬁaééﬁaqurhé bl ank val ue) are
expressed set in relation thereto (for exanple in % of the control).
Cal cul ati on:

Also encompassed is the use of the compounds of the formula | and/or

physiologically acceptable salts, tautomers and sterecisomers thereof for
the preparation of a medicament for the treatment and/or control of a
20 tumour-induced disease in a mammal, in which to this method a therapeuti-
cally effective amount of a compound according to the invention is admin-
istered to a sick mammal in need of such treatment. The therapeutic
amount varies according to the particular disease and can be determined
by the person skilled in the art without undue effort.
25

Particular preference is given to the use for the treatment of a disease,
where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the
squamous epithelium, the bladder, the stomach, the kidneys, of head and
neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the

30



100* (value of the kinase activity with test substance - bl ank val ue)
15( value of the control - blank value) = %of the control | C50
val ues (50%QRAH18#%7 on) are determined with the aid of stPEATERRPIZY00067
programes, such as, for exanple, RSl. 13H0 data of conpounds
according to 20the invention are indicated in Table 1. Material O der
No. Manuf act ur er Mcrotitre plates for cell culture 25(Nuncl on
Surface 96-wel | plate) DVEMPO4-03550 PBS (10x) Dul beccol14200-067
96-vel | pl at &¥aimp s prasigieeile) LinognialBrant TiheUpopbaticegsteor the stomach,

167008Nunc P ' ' /334Nunc Serotec Pan Biotech GrbH WO
2012/ 104007P3@?%§B§%ﬁ8&3@%'- 8 - Trypsin/ EDTA sol ution 10x L
2153Bi ochrom AG
The solid tumour is furthermore preferably selected from the group lung
5 adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

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

10 selected from the group of acute myeloid leukaemia, chronic myeiloid 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-

15 ogy originates from the group osteosarcoma, osteoarthritis and rickets.

The compounds of the formula | 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.

20 The present compounds are also suitable for combination with known anti-

cancer agents. These known anti-cancer agents include the following: oes-

S

trogen receptor modulators, androgen receptor modulators, retinoid recep-
tor modulators, cytotoxic agents, antiproliferative agents, prenyl-protein
transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease inhibi-
25 tors, reverse transcriptase inhibitors and further angiogenesis inhibitors.
The present compounds are particularly suitable for administration at the
same time as radiotherapy.
"Oestrogen receptor modulators” refers to com pounds which interfere with
or inhibit the binding of oestrogen to the receptor, regardless of mechanism.
30 Examples of oestrogen receptor modulators include, but are not limited to,
tamoxifen, raloxifene, idoxifene, .Y353381, LY 1 17081, toremifene, ful-

vestrant, 4-[7-(2,2-dimethyl-1 -Oxopropoxy-4-methyl-2-[4-[2-(1- piperidinyl)-



75cn?2 culture bottl es353136BD Fal con A278093112519ECACC 5
Co010205CCL222ATCC MCF7HTB22ATCC PC3CRL- 1435ATCC 10384-wel | fl ash
pl at esSMPARQ2004R0Per ki n El mer APCl - M5 (at nbspheri c pr e PsurEP2612/000067
chem cal ionisation - mass spectronetry)s{ MrH) +. 151 C50dat a of
conpounds according to the invention are’indicated in Table 1. [KKs -
kinase test (I|KKepsilon) The kinase assay is perforned as 384-wel |
flashplate assay. 1 nMIKKs, 800 nM biotinylated |xBa(19-42) peptide
(bi ot i n- C6- C@thmm@m_mmumwﬂaaﬁ}pmw 10 cniMeﬂTﬁp( idnbats, 3 PO
of 33P-ATP/ we|l) ar |nc%gated in a total volune of 50pl (10 mM’ MOPS,
10 M magnesidmdiegykgnzo e@°ﬂ%ﬂ%@¢'ﬂ""@hﬁﬂ¥(ﬂ?ﬂﬁ@%ﬂﬂﬁ@“@& ;;%4@ 02% fct)f
Brij 35, 0.1%vg f AR
subJstance at SBC% I%Z%ﬁr%?r{n&qlﬂe rearg{?%?‘g&o?énﬂo@%dg Wélf' ngg'g% ee\%l?
200 nmM EDTA swolinhibdithe bindiregy eﬂamﬂ"ogénsvtdh thesreckepton, @‘gbﬁ]le?ggmca?-

m t erature, —and s are washe tines w 0
0. 5% NSO sa TR A PRI A e sh fecitgapauiPaina s p‘anﬂa@gde and
reaction (bl 3 ' 3
Rad oact i vi L 8 SEIERAR: M M MRS eah Bt barmagle.
usi ng RS1. 3@nTBMiratetonesszetatest The ki nase assay is perforned as

012/ 104007PCT/ EP2012/ 000067 - 39 -
384-vel | fl as‘ﬂ%bnon receg%r maéo faztorsz' refers to compounds which interfere with or

inhibit the binding of retinoids to the receptor, regardless of mechanism.
( 10 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'-hydroxyphenyljretinamide and N-4-carboxyphenyl-
retinamide.
"Cytotoxic agents" refers to compounds which result in cell death primarily
15 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-
20 amine, prednimustine, dibromodulgitol, ranimustine, fotemustine, neda-
\ platin, oxaliplatin, temozolomide, heptaplatin, estramustine, improsulfan
tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, loba-
platin, satraplatin, profiromycin, cisplatin, irofuiven, dexifosfamide, cis-
aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,
25 GPX100, (trans,trans,trans)bis-mu-(hexane-1 ,6-diamine)-mu-[diamine-
platinum(lI)]bis[diamine(chloro)platinum(lI)] tetrachloride, diarisidinylsper-
mine, arsenic trioxide, 1-(11-dodécylamino-10-hydroxyundecyl)-S,?-di-
methyixanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-

0 : . . : .
3 amino-3 -morphollno-13-deoxo-10-hydroxycarmlnomycm, annamycin, gala-



0.6 nM TANK bi ndi ng ki nase (TBK1), 800 nM biotinyl ated MELK-derived
pepti de (biotin-Ah- Ah- AKPKGNKDYHLQTCCGSLAYRRR) and 10 pM ATP (with
0.25 pC AYO2@RAMDPI wel | ) are incubated in a total vol umecafePa@pL(Me7
mV MOPS, 10 nM magnesi um acetate, 0.1 nMEGIA, 1 nM DIT, 0.02% of
5Brij35, 0.1%of BSA, pH 7.5) with or without test substance at 30C
for 120 mn. The reaction is stopped using 25pl of 200 mM EDTA
solution, filtered off with suction after 30 mn at room tenperature,
and the wel | subicen, wiisakde, MENTBZ59iand 4L66methady-B-de%eriNadl-sotidihiiof-

The non-specifi raportion of the kin reactjion (blank) is
det er ni ned u@%@y%ﬁggﬂwgi‘%?ﬁ“ %fﬁ%@@f@&?-v- 10ity i s measured
I n the TopcoWiampiedof Hakrd i ; i ' ; VAR
(enzyne) assa ]{r(])é determ %Liﬁlgﬁn@fe‘tﬁﬁéﬂgggfﬁgg&g&%ﬂge{%}% %)Lljl g(re’s of
the inhibiti %406Idwtwﬁr@eﬁ'aieeem&i{r@cnviecaleuksblam dacemx@hphizoxinheola-

oo f or v a et o ot o ’
ohi bi o on 1 Sl PuRbb Pt thifatR ARl Rttty RER 098 He MWL
are sown in BMSTSeTE catflunien-c 'tbpshj}cﬂn,az,%ﬁr,w;Beﬁ{hﬁ%%ng{a(g-fR{oﬁ%ﬁ-

and cultivated overni ght under standard conditions. ,

medi um i s r ephBEWREYBBROZeNRaURNETIde, ZDyHesintdastinen N, NaHimetiyld -
Concent at i ona Sy iEnk e NaRH B0 BRE R 2B iR U Ram it bRES e o

steps. The c&hMend8za7.on of the solvent DVMSO is constant at 0.5%

After 30furt r two dags, Cr_%)stal Violet staining of the cells is
carried out. ARPPECMSIARGHNRPreAre Her exgmpla, tapatpean.fhvsaptanaing] iiogd-

't can bo sl me aieean, B RaY I aHonpRs 4 P BRI e tatusin, ™
present and PHusthokyiN&l-dietethplShitfapyeaiaiol 34 5ikiactidige 2L 6MYpRopan-
G adiont A SIS o AN B0 FT G- AEINg0 - hwHTay eyl H, 121
2012/ 104007 PEEHITAEIH AT b, 7otz b BblflinaSfo, T3 @ PEpiRLid ™ ©
15 lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin. BNP1350,
BNPi1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethylamino)-
ethyl]-S-hydroxy-5,6-dimethyl-6H-pyrido[4,3-bjcarbazole-1-carboxamid e,
asulacrine, (Sa,5aB,8aa,9b)~9-[2—[N-[2-(dimethylamino)ethyl]-N-methyl—
amino]ethyl]—5—[4-hydroxy-3,5-dimethoxypheny!]-5,Sa,6,8,8a,9-hexohydro-
furo(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-5-
methyl-?—hydroxy—8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-
ethyl)amino]benzo[gjisoquinoline-5,1 0-dione, 5-(3-aminopropylamino)-7,10-
dihydroxy—2-(2-hydroxyethylaminomethyi)-GH—pyrazolo[4,5,1-de]acridin-6-
one, N~[‘l-[2(diethylamino)ethylamino]—7-methoxy-9-oxo-9H~thioxanthen-4—
ylmethyllformamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
6-[[2-(dimethylamino)ethyl]amino]—3-hydroxy-7H-indeno[2, 1-cjquinolin-7-
one and dimesna.

20

25

"Antiproliferative agents” include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-

metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-

30

dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine



El.uent B: acetonitrile + 0.04%of form c acid Wavel ength: 220 nm Mass
spectroscopy: positive node Smp. = nelting point M5 (ES1): nass
spect r oscdyy2qielie®sr ospray ionisation) M5 (El): mass spepCTaEpedppooos?
(electron inpact ionisation) Preparationf intermediates 10 Exanple
1 Preparation of tert-butyl o
3-i0do-5-(1-nethyl-1H pyrazol - 4- Apyrrol of 2, 3- b] pyri di ne- 1- car boxyl ate
15 1.12.80 g (49.9 mmol) of solid potassium hydroxi de are added to
a sol u- ti on cofosfal@)faptéatiing sounin) hefirate, raltitrexed, paltitrexid, emitefur, tia-

-(1- 1-1H [-4-y1)-1H pyrrol o] 2, 3-* ridine in 60 m, of
?)M(Zl gﬁghg < 30T depitabing, @'@E@%d'rﬁﬁm {fred, melasabine 48-4a0n 2ONE | s

h lowly ag&edii - b bt 4 RQONTE_of 5 ]
Sod um di sul {1 e aRe s yTbietiitne S HEb Rt Ry T8 .3-dfyoro
extract ed wi bengehyy)sudfenylf-&N'-(3Hediohlgaptenyhassn, ING-f-tedxypdgN2sodi um

i 232?’5?? ] %@33{{-@i‘f@ﬁ%ﬁ?gie-”&JYUa'y%Wﬁlrlsgbfpﬁf%Bd}-manrmhﬁeths

yel | owi sh @b&@@@d&%@,@@ﬁﬁ?&%&&ﬂ%&&m fréxacifarbvﬁaﬂﬁfz‘.aﬂﬁfﬂo%g%
1.89 nin, [VI\/\HQXA 325. 1.27.5 mM (54.1 nmmol) of triethyl'an ne and 21
ng (1.80 mot)6.é8-tetradyea-Biitryrimidinel? doilrkd dhiazictlyt (3 pethy s Henis on
of 5.85 g (1

53- i odo- 5- ( 1ﬁr‘r’g't'[g@ﬂtéﬂﬁ‘%9?igz8T“-"1EF§F?L5"-"1§JI'B§}W°#‘6?%'[’ 812510818, 11 3F5HY-§n

100 m of (carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1, 1 1-diazatetracyclo-

10 (7.4.1.0.0)tetradeca-2 4,6-trien-9-ylacetic acid ester, swainsonine, lome-
trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thiosemi-
carbazone. "Antiproliferative agents" also include monoclonal antibodies to
growth factors other than those listed under "angiogenesis inhibitors", such

15 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).

Evidence of the action of pharmacological inhibitors on the prolifera-

20 tion/vitality of tumour cells in vitro

{ 1.0 Background

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

25 The cells are sown in a suitable cell density in microtitre plates (98-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
an Alamar Blue test system.

30



di.chl or onet hane. A solution of 4.6 m (2.5 nmol) of di-tert-butyl

di carbonate in 50 m of dichloronethane js then slowy added

dropwi se. WQ eH2/104487 r eact i on m xture hgs| been stirred at PCGER012/000067
tenperature for 4 hours, it is partitiaqngd between water and

di chl oronet hane. The organi c phase is dried over sodlun1losulfate and
evaporated in vacuo: tertbutyl 3-iodo-5-(1-nethyl-1H pyrazol -
yI)pyrroIo[2,3-b]pyridine-l-carboxylate.%s col ourl ess crystals;

HPLC/ M5: 2.45 min, [M+Hl 425. The follow ng are prepared anal ogously:
15tert-butyl 35i0do Mrrol [ 2, 3- ri di ne-1-carboxylate; tert-butyl
3-1i odo- 6- net 3 ne- 1- car boxyl ate; tert-butyl
3-io0do- 2- nethylpyrrolo[z 3-b] pyridi ne-1l-carboxyl ate; tert-butyl

3-1i odo- 6- met hoxypyrrol o[ 2, 3- bl pyrldl ne- 1- carboxyl ate; tert-butyl
2-cycl opr opyil_'k_&ﬁlﬂ.&hh]&gml o[ 2. 3-b] pyri di ne- 1- car boxyl at e;

20t ert Hout yl

3-1 odo- 6- net K&k EIRI? AOMBNRFsY Py alalp Srlonearsinpma, ek g s cxary cell
tert butyl 3dinedoprdstatdicailingd By bredsp el fnés, Fétél di ne- 1- car boxyl at e.

npl e 2 25Rreparati on of 5-chl oro-2- heng/ -napht hyridine WO
2012/ 2} 104007 PETEREIS B7P cobvted Wwamedion. At I@@ésemena) days, the cells

bi s(tri phenyl I I

suspensi on ofa? %g%%h%?)l% tﬁ%ﬁ@ﬂgfalﬁﬁ% %lﬁhﬁlﬁ%rgge iﬂggbﬁsﬂ‘b%&ﬁ@‘??&nﬁe
171 mg (1. 40 sowwl ij spiitablendiktiehdn desh naedidnaMtheletlls e ClltiR8tata J7°0f
sodi umqlaydr o car bo a,f% in.2.8mM of DM and 1.4 m of water, and
he 5mixt ureg‘?eersfs‘H@a?‘PBd 8 (o under nitrogen. The reaction mxture is

stirred at this tenperature for 23 hours. The reaction mxture is
evapor at ed and chromat ographed on a silica-gel colum wth ethyl

acet at e/ petr él&@gﬂmof the etllent :
P Srnar (st SBBRE b ) Rasie R0 IR tifiurelielizng 2*°
8. 65 (d J —vémﬁne? of 180 i 8f éﬂture%é’tﬂuﬁf‘&re%n ﬁ'l %;ﬁréﬂre é‘afe§(976 wef

7.57 - m[‘I . The follow ng Is prepared anal ogou
5- chl of (&e ﬁuﬁumlat@r) higinghee multichanng! nw)ptteh'ijhedeﬂsaara\,ﬁqtﬁle)- 309

[ M. 1_5Exarrphge§ﬂ gﬂﬂﬁ%gt g%rbafz lﬁc&gaﬁort UI N llb% (350&5 am ne

magnesi um noroper Xy p

2.3. Addition of the test substances

20 The test substances are dissolved, for example, in DMSO and subse-
( quently employed in corresponding concentration (if desired in a dilution
B series) in the cell cuiture medium. The dilution steps can be adapted
depending on the efficiency of the active compounds and the desired
spread of the concentrations. Cell culture medium is added to the test
25

substances in corresponding concentrations. The addition of the test
substances to the cells can take place on the same day as the sowing of
the cells. To this end, in each case 20 1l of substance solution from the
predilution plate are added to the cultures/wells. The cells are cultivated

for a further 4 days at 37° Celsius and 10% CO..
30 ‘
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2.4. Measurement of the colour reaction

In each case, 20 ul ofAIamar Blue reagent are added per well, and the
microtitre plates are incubated, for exampie, for a further seven hours in a
CO2 incubator (at 37°C and 10% CO2). The plates are measured in a
reader with a fluorescence filter at a wavelength of 540 nm. The plates can

be shaken gently immediately before the measurement.

3. Evaluation

The absorbance value of the medium control (no cells and test substances
used) is subtracted from all other absorbance values. The controls (cells
without test substance) are set equa['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)

ICs0 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 Hise-PDK1(01-50X 3.4 nM), the PDK1
substrate biotin-bA-bA-KTFCGTPEYI_,APEVRREPRILSEEEQEMFRDFDY-
IADWC (400 nM), 4 uM ATP (with 0.2pCi of *P-ATP/well) and the test sub-
stance in 50ui 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



Br 3. 1A suspension of 6.24 g (30.0 mml) of 5-bronoi soquinoline and
17.5 g 25(30 nmol ) of nagnesi um nonoper oxypht hal ate hexahydrate (85%
in 120 nl VP 2@2{4p49panol is stirred at roomtenperature fECTER2HB008967
The reaction mxture is evaporated in vaguo, and saturated sodi um
chl oride solution, saturated sodi um hydrogencarbonate sol ution and
di chl oronet hane are added. The organic phase is separated off and
washed a nunber of times wth saturated 30 sodi um chloride sol ution.
The organi ¢ phdpactigtydinitep coust. Iis oddarto sigtérmine dingl nenspecticdihasthe

id i i d wit 1 - t vl th 1 , i Vi X
Lo oot soquhebfaL g FALLL e bxadinattal Belibes e Gpikg pt indhe pres-
mn, [MH  \$Ac0F0bMAGTRGESEERAL2/ 000067 -43 - 224/ 226. 3. 247

pl(0.61 mmol) of methanesul fonyl chloride is added dropwi se with
ice-cooling to a suspension of 112.0 ng (0.50 mml) of

5- br ongy soquidjelé;gfu ﬁiOﬂE’ oxide in 0.48 m of pyridine. The reaction

mxture is s omtenperature for 18 hours. 685 pl of
et hanol am ne are then added dropwi se with ice-cooling, and the
m xture is erirred at roomtenperature for a further 4 hours. The

reaction mi xtiieeradioassivite (Aecenipasiiionsanasminnie)Qfithe biarkovalae (e Hee 6F.

water and dr e SESF the preeaitets sibSooi) € BunttaaRg Irapll gyner

crystal s; HPra@divBctivity2Galnes), THeMiditral® didase aftiviipavitidue fegifsuberamesnds

o (L 102 o1 e St BRI P BOR-Rr e B libe ipciarchity values (efersubs
3.00 nmol iR i (5 Dk &

Lot ramet ny- § 25100 SSBIRK VA, Hre xbreited ot i fRtdn fordho Yoot Samets

kept under aimbnof thie @Bitrad). (0. 03 nmol )  of

tetraki s(tri phenyl phosphi ne) pal | adi um
Calculation:

100* (value of the kinase activity with test substance - blank value)
15 ( value of the control - blank value)
= % of the control

ICs0 values (50% inhibition) are determined with the aid of statistics pro-
grammes, such as, for example, RS1. |C5; data of compounds according to

20 the invention are indicated in Table 1.

Material Order No, Manufacturer

Microtitre plates for cell culture 167008 Nunc
23 (Nunclon Surface 96-well plate)

DMEM P04-03550 Pan Biotech

PBS (10x) Dulbecco 14200-067 Gibco

96-well plates (polypropylene) 267334 Nunc
30 AlamarBlue™ BUF012B Serotec

FCS 1302 Pan Biotech GmbH



30and 344 ng (1.00 mol ) of tert-butyl

3-iodopyrrol o[ 2, 3- b_l pyridine-I-carboxyl- ate in 5 m of dioxane, and
the ni xt uMP¥2404%% ed at 80C for 3 hours under argon. TRETHERZRI{0BH67
m xture is cooled to roomtenperature; -838d4 of nethanol, WO

2012/ 104007PCT/ EP2012/ 000067 -44 - 223 mg (1.0 mmol ) of

4- br onmoqui nol i n-2-am ne and 823 ng (2.50 nmol ) of caesium carbonate
are added successively. The reaction mxture is stirred at 100C for
18 hours. The reaction mxture is cooled to roomtenperature,

absor bed ont of XPEB&tYIAsoktiONcHPONbi D $3aphed on aBivghrem-AGl col um
wi t h 5di chl or onet_ hane/ net hanol / di | ut e aqueous ammoni a as eluent: 4-0
H pyrrol o- [ Z5enf]quiurelbottesy Oqui n86BM3&- vl ani ne BDAFAlcoas pal e- pi nk
crystals; mp. 244C, 1H NWR (d6-DMSO, 500 MHz): 6 [ppml = 6.45 (s,
2H), 6.88 (s,AZ#d0 7.10-7.15 (m 16B417546 (dd, JeeaAc@® Hz, J = 4.7
Hz, 1HB, 7.47-7.51 (m 1 H), 7.53-7.56 (m 1H), 7.78-7.81 (m 1H),

7.86 (d, J =820, 1H), 7.89 (dd |ﬁ_ﬂ?.Q Hz, J 5~k01.6 Hz, 1H),
8.34 (dd, J = 4.7 Hz, J = 1.6 Hz, f ,22f2.2 (bs, fl.—ri)d.@The fol |l ow ng

are prepared ogousl y:
153- (1Hpyrr M‘gFZ 3- b] pyri di n-3-yl ﬁTﬁ-?r-zl ndazol e (AZ% (using
3-iodo-1Hin le) 20 MS(ESI) 235 [ M+ 3-0
H pyrrol of 2, 343 pyri di n- 3- ypi m daz&F--2433 pyri ni dATEQ " A3") (usi ng
3-iodoi m dazo| 1, Z-ﬁ%pyri m dine, this obtained by reaction of
i m dazadpl, 2- #ﬁywel lastplaigs h N- i 0B6RACANNIRIE) PBrHIBERSE) 236
I MtH] ; 304-0 H-pyrrol o[ 2, 3-b] pyridin-3-ypcinnoline ("A4") (using
4-chl or oci nn(Nng:lleRA V\? 2012/ 104007PCT/ EP2012/ 000067 - 45 -

-MS (atmospheric pressure chemical ionisation - mass spectrometry)

(M+H)"

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

15

IKKe — kinase test (IKKepsilon)

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

1 nM IKKe, 800 nM biotinylated IxBa(19-42) peptide (biotin-C6-C6-
20 GLKKERLLDDRHDSGLDSMKDEE) and 10 uM ATP (with 0.3 puCi of

*P-ATP/well) are incubated in a total volume of 50l (10 mM MOPS, 10 mM
( 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
25 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 uM EMD 1126352 (BX-795).

Radioactivity is measured in the Topcount. ICso values are calculated using
RS1.

30
TBK1 — kinase test

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



5 MS(ESI) 247 [MrH. Exanple 5 Preparation of

2- phenyl rrol o[ 2, 3-b] pyridin-3-yl)-1, 8-naphthyridi ne 10("A5"
A gchl gnk“leHHZ é‘“ﬂ | 1 ed successively under nitrogen wi t RCT&$24}g/00006
(0.55 mMmmol ) 20of tert-butyl -130 -

3-iodopyrrol o[ 2, 3-b] pyri di ne-1-car boxyl ate, 9.5 ng (8.2 pnol) of
tetraki s(triphenyl phosphi ne)pal l adiurn, 2.3 m o:‘)dl ?xane, 0.23 m

1.6 mmol) of triethylamne and 80 pnl (0.55 mmmol) o ~
51 4,5, 5- t)etr%nMIA Kebindinaosinaes b]palﬁé) 8PRM bigdtnyiiethMEE Lk sleiriyed pep-

d at 8 f

oL rE9, 2 B0l Bl APEARBRINR VST TS APREL) SR N R7b

sodi um car bofe2% C2 2f Pip- AIQllmu):ca)rg@fh%Lfbﬁie@? aﬁétal W?ﬁtg Mnawt Ei(?llﬁ?jl\iﬂne

| 1 adi 1 55 0 chl oro phe -

Pd 4 6o oﬁ@% (0B GRGBE NI eF B b T i Aal HIVHOGBrD-02

at mosplere. Bieas aRd opghx gHrves%antﬁtdr Wittibufl es%ggs%stfa%e%? 36%&8.« The

reaction mxtu s cooled to roo ature evapor

vacuo. The rdQanm W@e&@acﬂmmismtogpamhem\gcﬂﬁmo$1200legEIDTAdolluﬁmrwﬂttdared

hi t.

e phonyl - 5. ¢ SECWSH e EHToaRS T ¥R af reom Jamperajurea sREiye Mallsarg weshed 3
|1 h 0

2012/ 10%0%&%%%&2/ 0 (%,(égsg )XGN;@%&%@ (T dgv?g\vs%?e%%%pm%mo%o{ e

= 12. 40 (bs, kingse reactior thlauk)4s deterhrined Hpingsl08BnMdstaurosp8rige HRadibaltiv-

Th 818 G isMeastigril e fopfognffaéz q@ﬂ%a%ciﬂaugﬁe&uams Ty

7.65 - 7.51 (m 3H), 7.20 (dd, J = 7 Hz, 1H). The

foll ow ng are prepared anal ogousl
H pyrrol of 2, ngﬂimﬁéﬁiﬂm

€1, 8- napht hy

ridine (u5|na
5-chl oro- 2- 14=
(El): 322 [M;

15 As an example, the ability of the inhibitors to eliminate TGF-beta-mediated
growth inhibition is tested.

#8ne) ("A6") M

Cells of the lung epithelial cell line Mv1Lu are sown in a defined cell den-
sity in a 96-well microtitre plate and cultivated overnight under standard
conditions. Next day, the medium is replaced by medium which com-

20 prises 0.5% of FCS and 1 ng/ml of TGF-beta, and the test substances
are added in defined concentrations, generally in the form of dilution
series with 5-fold steps. The concentration of the solvent DMSO is con-
stant at 0.5%. After a further two days, Crystal Violet staining of the cells

is carried out. After extraction of the Crystal Violet from the fixed cells,

25 the absorption is measured spectrophotometrically at 550 nm. It can be
used as a quantitative measure of the adherent cells present and thus of
the cell proliferation during the culture.

HPLC/MS method:

30

Column: Chromolith SpeedROD RP-18e, 50 x 4.6 mm?
Gradient: A:B = 96:4 to 0:100
Flow rate: 2.4 ml/min



5- (1H pyrrol o[ 2, 3- b] pyri di n- 3-yhi soqui nol i ne (using
5- br onoi soqui noline) ("A7") 20NJN M5 (ESI): 246 [ M+rH]; 1H NWR
(d6- DVMSO, vaDirpm0? 6 [ ppn] = 12.13 (bs, 1H), 9.39 (s, 1PCT/ER2618/00067
J =4.3 H, 1H), 8.32 (dd, J = 4.6 Hz, _Jj= 1.1 Hz, 1H), 8.12 (d, J =
7.9 Hz, 1H), 7.90 - 7.72 (m 5H), 7.12 (o%, J=7.9H, J=45 H,
1H); 25 4-(1H pyrrolo[ 2, 3-b] pyridin-3-yl)-1, 8 naphthyridine (using
4-chl oro-1, 8- napht hyridi ne) ("A8") WD 2012/104007PCT/ EP2012/ 000067
-47 - M5 ( ESBluedX: Wwater; 0.05% of formic acid e di (usi
2- met hoxy- 4- (1H rolq[ 2, 3-b]pyridin-3-y1)-1,8-naphthyridine (using
4-chl or o¥2- n@ﬂ%&@f@%@ﬁﬁ? Hﬁﬁﬁ%@{fc’é‘?ﬁ%@éi s described in
WD2000/ 071524)atelBfgth: Y00k M5 (ES1): 277 [M'-H;
1-benzenesul f onyl-3-(1H pyrrol of 2, 3- bl pyri di n-3-yl)-1H pyrrol of 2, 3-c]
pyri di ne (usiM@ssispraitascepyil faniyve modedo- 1H- pyrrol of 2, 3-¢] pyri di ne;
synthegj s de%_rpl_ Qerﬂel'tiﬂgvp%%gt%/ 052568) ("A10") 20 25

MS (ESI): mass spectroscopy (electrospray ionisation)

MS (El): mass spectroscopy (electron impact ionisation)

Preparation of intermediates

( 10
| Example 1

Preparation of tert-butyl 3-iodo-5-(1-methyl-1H-pyrazol-4-yl)pyrrolo-

[2,3-b]pyridine-1-carboxylate
15

.rN-""
—N___ KOH
| N \ + |2 —
“ N DMF
N
20 >fo\ﬂ/o\ﬂ/07< |
O O _ N_ O
; N~ N ! \g
NEt,  DMAP N N j<
CH,Cl, 4

25

1.1 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-1 H-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
30

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-1 H-pyrazol-4-yl)-1H-pyrrolo[2,3-bpyridine as yellowish



M5 (ES1): 375 [ MtHr; I ol an (usi
5(1H—prroI023bpyr|d|n3yOsogumo|n yl am ne (usin

5- br ono- |§’B‘§G$]ﬁﬂp‘f“ﬁl 1-ylanmine) ("Al") WO PCT/EP2012/000067
2012/ 104007PCT/ EP2012/ 000067 -48 - H2 NHMS (ES1): 260 [M; 1H NWR
(d6- DVBO, 300 VHz) : 6[pprr] = 12.07 (bs, 1H), 8.36 - 8.32 (m 1H),

8.33 (dd, 3= 4.6 H )= 6Hz, ML 781761 (m 7T, 7L (dd
J =7.9 Hz, J = 4, I% J =6.5 Hz, J 0.6 Hz, 1H);
103- (1H pyrrcﬂ%‘«EtQ'SBHﬁL&/M |%8%WD)MT|61@2@ c] pyridine (using

3-bronofuro- [2,3-c]pyridine; synthesis described in S. Shiotani et
al. J. Heterocycl. Chem 21, 725 [1984]) CAl 2")
5- (6- et hyl - 11—2 pyr 705 ohl353: 1brhmO1) off triethddarmineasnd 220 hive(1(80 eimol) of

cert-bunyt 3 ook eyl prel oz s B e L caboniatel”
H- pyr azol - 4- ﬂba%m%&h%ﬁg% P,iiarwﬂ Hﬁréyr}‘&b[zls -bJpyridine in 100 mi of

H pyrrol o] 2, 3-c] pyridi ne tert
3-i odo-5-(1- rtbmhiylbmﬂhpyeaétsbmuoyl@ydr@o’nfqm S3nirR]|pyfrdidendutyl cicdrbsphtz

te with 1- be?% 505 f“joff d QP{I%rOBmcIe %%é'?g ernr soilomjy adq’dect'] g%rplwﬁéen e/f{ﬁer tﬁédfe ction
mixture has been stirred at room temperature for 4 hours, it is partitioned
between water and dichloromethane. The organic phase is dried over sodium
10 sulfate and evaporated in vacuo: tert-butyl 3-iodo-5-(1-methyi-1H-pyrazol-4-
yhpyrrolo[2,3-b]pyridine-1-carboxylate as colourless crystals; HPLC/MS: 2.45
min, [M+H] 425.

The following are prepared analogously:
15 tert-butyl 3-iodopyrrolo[2,3-b]pyridine-1-carboxylate;
tert-butyl 3-iodo-6-methylpyrrolo[2,3-b]pyridine-1-carboxylate;
tert-butyl 3-iodo-2-methylpyrrolo[2,3-bjpyridine-1-carboxylate;
tert-butyl 3-iodo-6-methoxypyrrolof2,3-b]pyridine-1 -carboxylate;
tert-butyl 2-cyclopropyl-3-iodopyrrolo[2,3-b]pyridine-1-carboxylate;
20 tert-butyl 3-iodo-8-methoxy-2-methylpyrrolo[2,3-b]pyridine-1-carboxylate;
tert-buty! 3-iodo-2,6-dimethylpyrrolo[Z2, 3-b]pyrid ine-1-carboxylate.

Example 2

25 Preparation of 5-chloro-2-phenyl-1 ,8-naphthyridine

N B(OH
s Ny @ (O pgci,PPh,), NN
N + — l
NaHCO, P
cl DMF/H,0

30 Ci



WD 2012/ 104007PCT/ EP2012/ 000067 - 49 -

105- (2- net hyl - 1H-pyrrol o[ 2, 3-b] pyri di n- 3-ypi soqui nol i ne (from
tert-butyWa2¢13484007 net hyl pyrrol o 2, 3- b] pyri di ne-| - car boXyirgirag12(0ome7
5") 1- (1H-pyrrol o[ 2, 3-b] pyri di n-3-yl )42, 6-ri apht hyri di ne (using
1-chl oro-2, 6- naphthyridine, synthesis described in H J. W van den
Haak et al., J. Heterocycl. Chem 18, 1349, [1981]) ("Al6") VS
(ESI) = 247 [ MHH]; o _ . _

4- (1H- pyr r ol 27 3rd §).p¥8 intinn}) Df pis(triphenplapbsplyine)iatiadiupt @rchlerige A2d" )

NH2 AT MBS ( %%d)edztozaesguép'\é?l'_sqan of 279 mg (1.40 mmol) of 2,5-dichloro-1,8-naphthyri-
dine, 171 mg (1.40 mmol) of benzeneboronic acid and 141 mg (1.68 mmol) of
sodium hydrogencarbonate in 2.8 ml of DMF and 1.4 ml of water, and the

S mixture is heated to 80°C under nitrogen. The reaction mixture is stirred at this
temperature for 23 hours. The reaction mixture is evaporated and chromato-
graphed on a silica-gel column with ethyl acetate/petroleum ether as eluent:
S-chloro-2-phenyl-1,8-naphthyridine as colourless solid; MS (El) 240 [M]";
'H-NMR (CDCls, 300 MHz):  [ppm] =9.02 (d, J=4.7 Hz, 1H), 865 (d, J =

10 8.7, 1H), 8.35—8.30 (m, 2H), 8.11 (d, J = 8.7, 1H), 7.57 — 7.52 (m, 3H).

The following is prepared analogously: 5-chloro-2-(4-triflucromethylphenyl)-
1,8-naphthyridine. MS(EI) 309 [M]".

15 Exampie 3

Preparation of 5-bromoisoquinolin-1-ylamine

magnesium NH,
= monoperoxy- 0 -
20 N phthalate =N O 9 CH,SGC,CI, pyridine N
= - P . )
Br 2-propano! 2. Ethanolamine
| Br Br

3.1 A suspension of 6.24 g (30.0 mmol) of 5-bromoisoquinoline and 17.5 g
o5 (30 mmol) of magnesium monoperoxyphthalate hexahydrate (85%) in 120 ml
of 2-propanol is stirred at room temperature for 50 hours. The reaction mixture
is evaporated in vacuo, and saturated sodium chloride solution, saturated
sodium hydrogencarbonate solution and dichloromethane are added. The
organic phase is separated off and washed a number of times with saturated
30 sodium chioride solution. The organic phase is dried over sodium sulfate and
evaporated. The residue is stirred with tert-butyl methy! ether, giving 5-bromo-
tsoquinoline 2-oxide as colourless crystals; HPLC/MS: 1.51 min, [M+H]



WD 2012/ 104007PCT/ EP2012/ 000067 - 50 -I (2, 3-5] di - 3y 1) - 11

1- benzenesul f onyl- 3- ( 2- net hy1- lH-pyrro o] pyridin-3-y rro
| o[ 2, 3-cl YR F%Pﬁ%“ﬂm (A27 ") 5y MBS (ESI) = 389 [ MHH]; PCTf‘EP2012%0067
1-(2-net hyl - 1H pyrrol o[ 2, 3- bl pyri di n- 3-y113)-2, 6- napht hyri di ne ("A28")
15 6-(1H pyrrol o[ 2, 3-b] pyri di n-3-yDi soqui noline ("A37") 20 Ms (ESI)
= 246 [M+H]; 7-(1H pyrrol o[ 2, 3-b] pyri di n-3-yhpyricl o[ 2, 3- b] pyrazi ne
("A38") N N 22524/%5 (ESI) =248 [M'-H.

3.2 47 ul (0.61 mmol) of methanesulfonyl chloride is added dropwise with
ice-cooling to a suspension of 112.0 mg (0.50 mmol) of 5-bromoisoguinoline 2-

5 oxide in 0.48 ml of pyridine. The reaction mixture is stirred at room tempera-
ture for 18 hours. 685 pl of ethanclamine are then added dropwise with ice-
cooling, and the mixture is stirred at room temperature for a further 4 hours.
The reaction mixture is poured into ice-water and stirred for 30 minutes. The
precipitate formed is filtered off with suction, washed with water and dried in

10 vacuo: 5-bromoisoquinolin-1-ylamine as yellow crystals; HPLC/MS: 1.26 min,
[M+H] 2237225,

Preparation of compounds of the forrmula |

15 Example 4

Preparation of 4-(1 H-pyrrolo[2,3-b]pyridin-3-yl)quinolin-2-ylamine ("A1")

0O Pd(PPh
20 D e ﬁ (PPh),
SN O dioxane Nl
| N\
N7 L >
O
N
o)( 2 \NH, Cs,CO,
Br

0.42 mi (3.00 mmol) of triethylamine and 0.22 ml (1.5 mmol) of 4,4,5,5-
tetramethyl-1,3,2-dioxaborolane are added successively to a solution, kept
under argon, of 35 mg (0.03 mmol) of tetrakis(triphenylphosphine)palladium
30 and 344 mg (1.00 mmol) of tert-butyl 3-iodopyrrolo[2,3-b]pyridine-1-carboxyl-
ate in 5 ml of dioxane, and the mixtura is stirred at 80°C for 3 hours under

argon. The reaction mixture is cooled to room temperature; 5 ml of methanol,



WD 2012/ 104007PCT/ EP2012/ 000067 -51 - Exanple 6 Preparation of
5-0-net hyl- 1H pyrrol o[ 2, 3- bl pyri di n- 3-yDi soqui nol i ne ("A17") NaH +
CH 31 3. WG3012{hp4007 53 ny (0. 216 mmol ) of 5-0 PCT/EP2012/000067
H pyrrol o[ 2, 3-b] pyri di n-3-yl )i soqui nolingy are added to a suspension,
kept under an argon atnosphere, of 26 ng (0.65 mml) of sodium
hydride, (60% suspension in paraffin oil) in 1 m of DV, and the
reaction mxture is stirred at roomtenperature for 1 hour 18
p1(0.65 mol ﬁ%mgdd&@mr@h@fﬁmomngmr@djdédammwﬂrézamrz ba mrrwd)mfe

is stirred at further
ot hanol 1 5. (RGN Ry GEROaT 4 2t BprasvshiEh. Jhe tedctom SidyBhis gtired at
evapor at ed i nogacuoer 13RureSTHRAcTOS PHiRRPé ROEEHNEE th AsbrA téﬂnbb?a’%u&m
colum wi th dichl oromet hane/ net hanol as el uent, givi ng 5- 0- et I

I

H- pyr rol of 2, RPSPHAT ante-keselgukioand ablomatographer i a slicags r:alunmswnth

El 9 ; d

() 2 Mionerpin i s PR 5 o 804y ) i
%H)_ 7895 - &B%]bmrdrhkﬁ-yl)durﬁﬂ(%—Z }ﬂlk%,lr]]@ ("&Q“)aeﬂgﬁl& -fhifk c%}élals7m7r|7_|) 1411(;0
96 (s, 3H). éiz'awﬁ% B&@%@QQ U151 6 o] = 6.45 5, 2H), 6.88 (s, 1H), 710715
H | of 2 3 2 1

Mty 3. (T e DS BT b e e A R 0. B ] DR ol R
30 ("A19") (MD1B)12/780A80TRCTHIP2ZBBAH006G0B.2 Mz, 5/H); 7.89 (dd, J = 7.9 Hz, J =

) 10 1.6 Hz, 1H), 8.34 (dd, J = 4.7 Hz, J = 1.6 Hz, 1H), 12.2 (bs, 1H).

The following are prepared analogously:

3-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-indazole ("A2") (using 3-iodo-1H-indazole)

15
MS(ESI) 235 [M+H]";
20
3-(1H-pyrrolo[2,3-b]pyridin-3-yl)imidazo[1,2-a]pyrimidine ("A3") (using 3-iodo-
imidazo[1,2-a]pyrimidine, this obtained by reaction of imidazo[1,2-a]pyrimidine
with N-iodosuccinimide)
/ \
25 \ [ Sy
N= / N \

MS(ESI) 236 [M+H]";

30 4-(1H-pyrrolo]2,3-b]pyridin-3-yl)cinno‘ine ("A4") (using 4-chlorocinnoline)



A solution of 92 ng (0.246 mol ) of

1- benzenesul fonyl1- 3- (1H pyrrol o[ 2, 3-b] pyri di n-310- 1H pyrrol o[ 2, 3-c] py
ri di ne andvQeau2dgdo0D. 738 mmmol ) of 10caesi um car bonat e i n PCTHP20§2/000067
met hanol and 2 ml of TFIF is stirred at. £5C for 2 hours. The reaction
m xture i s evaporated, and the residue is chronmatographed on a
silica-gel colum w th dichl oronethane/ net hanol as el uent, giving:
3-(1H pyrrol o[ 2, 3-b] pyridin-3-yl)-1H pyrrol o[ 2, 3-c] pyri dine as
colourless 15 crystals; M (EI N 4 [M; 1H NWR (d6-DVSO, 300 MHz):
6 [ppn] = 11.99 (bs, . B 1H), 8.85 (d, J = 1.0 Hz, 1H)
8.28 (dd, J = 4.7 , 8.23 (dd, J =8.0 Hz, J = 1.5
Hz, 1H), 8.18 (d, J\=_5. 07 (s, 1H) 7.87 - 7.84 (m 2H)
7.14 (dd, J = 7.9 HN ppm

1-met hyl- 3- (1H pyrrol o[ 2N3<b] pyri t+h- 3-y1) - 1H pyrrol o[ 2, 3-c] pyri di ne
as col 520 ourless crystHls; Ms (El): %ﬁgd@ﬁ24ﬂhg (d6 DVSO, 300
MHz): 6 [PPril] = 11.82 (bs, 1H), 8.91 =1 , 8.30 -
8.23 (m 2H), 8.21 (d, J =5.6 Hz, 1H), 8.04 (s, 1H), 7. 86 (d, J =
2.6 Hz, 1H), )(83|g , J =56 H, J=1.1Hz, 1H), 7.15 (dd, J =7.9
Hz, J =4.7 A —3.99 (s, 3H ppm 25An anal ogous reaction of
"Al4" gives the conmpound 315-(1-nethyl-1H

pyrazol 4-y1)-1Hpyrrol o] 2, 3-b] pyridi n-3-y1] - 1H pyrrol o[ 2, 3-c] pyridin
e ("A20") \Aﬁrengtlmzctf@?mméwpmomﬁm blp@idin-3-ylEd dyphphyridine
10Prepq@at|o.. "

2- phenyl - }rrolo[z 3-b] pyridin-3-yl)furo[ 3, 2-b] pyridine ("A21")
Preparatlon of the internediate

7-chl or o- 2- phenyl f uro[ 3, 2-b] pyri di ne
anal ogously to Exanple 21 HB’Of Pd(PPh;),
| TN . e dioxane NEt,

N N
15 X > Na,CO,
M H,O/DME

A Schlenk tube is filled successively uinder nitrogen with 189 mg (0.55 mmol)
of tert-butyl 3-iodopyrrolo[2,3-b]pyridine-1-carboxylate, 9.5 mg (8.2 uymol) of
tetrakis(triphenylphosphine)palladiun, 2.3 ml of dioxane, 0.23 ml (1.6 mmol) of
triethylamine and 80 uml (0.55 mmol} of 4,4,5,5-tetramethyl-1,3,2-dioxaboro-
lane. The reaction mixture is stirred at 80°C for 3 hours under nitrogen. The
reaction mixture is cooled to room ternperature; 1 ml of water, 175 mg (2.1
mmol) of sodium carbonate, 22 mg (19 umol) of tetrakis(triphenylphosphine)-
palladium, 132 mg (0.55 mmol) of S-chloro-2-phenyl-1,8-naphthyridine and

4.6 ml of 1,2-dimethoxyethane are added under a nitrogen atmosphere. The
reaction mixture is stirred at 100°C for 20 hours. The reaction mixture is

cooled to room temperature and evaporated in vacuo. The residue is

20

25

chromatographed on a silica-ge! column with methanol/dichioromethane as
eluent: 2-phenyl-5-(1 H-pyrrolo[2,3-b]pyridin-3-y)-1 ,8-naphthyridine ("A5"} as
yellowish crystals; MS (ESI): 322 [M+H]":

30



20 Preparation of the end conpound anal ogously to Exanple 5; MS(ESI)
= 312 [MtH ; 1H NVR (300 MHz, DMSO-c15): 5 [ppml = 12.43 (br s,
1H), 8.56WYQ@a012004008, 0 25Hz, J= 1.2 Hz, 1H), 8.52 (d, J=PETEP20E)000067
8.47 (d, J= 2.6 Hz, 1H), 8.39 (dd, J =4.4Hz, J= 1.4 Hz, 1H), 8.08 -
8.03 (m 2H), 7.77(d, Jr 5.1 Hz, 1H), 7.70 (s, 1H), 7.61 -7.54 (m
2H), 7.52- 745 (m 1H), 7.29 (dd, Jr 8.0 Hz, J = 4.6 Hz, 1H. WO
2012/ 104007PCT/ EP2012/ 000067 - 54 -

7- (1H pyrr ol o RNMBY DM 30§ 0422)( 3-{ppin] Uk 40nébsyiHHN Byl (df Urof 5, Hz,

b ridine 2

105" (a1 1 aor olT s BIAH(F e A B B4 P2, 3Hy B9 6 h=E R
, 2-b] pyridi neaos/ea:ﬂ%stz 1H 801 (de 79H J—15H 770 d,J=45
2- (1- et hyl - 1H pyrazol - 4- - rrolgl J;Ez r|d|n- -y1) uro[ 3,
2-b] pyri di ne Hz,438 y.65 - %Tﬁ'l" O(dd B9 bz orF 4F Hz, TH).
5-(2-m&g hyl - 1H pyrrol o[ 2, 3- b]pyrldln 3-yl)isoquinoline ("A15")

30[ al ternative preparation nethod]
The following are prepared analogously:

9-(TH-pyrrolo[2,3-b]pyridin-3-yl)-2-(4-trifluoromethylphenyl)-1,8-naphthyridine
(using 5-chloro-2-[4-(trifluoromethyl)phenyl]-1,8-naphthyridine) ("A6")

10
F
F
F
MS (EI): 322 [M]*;
15
5-(1H-pyrrolo[2,3-b]pyridin-3-yl)isoquinoline (using 5-bromoisoquinoline) (“A7")
7\
N= l |
20 N N
H MS (ESI): 246 [M+H]":
"H-NMR (ds-DMSO, 300 MHz): & [ppm]} = 12.13 (bs, 1H), 9.39 (s, 1H), 8.48 (d,
J=4.3Hz, 1H), 8.32 (dd, J = 4.6 Hz, J = 1.1 Hz, 1H), 8.12 (d, J=7.9 Hz, 1H),
7.90-7.72 (m, 5H), 7.12 (dd, d = 7.9 Hz, J = 4.5 Hz, 1H);
25

4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1 ,8-naphthyridine (using 4-chloro-1,8-naph-
thyridine) ("A8")

30



WD 2012/ 104007PCT/ EP2012/ 000067 - 55 - 5 mM of dioxane and 0.5 mni
of water are added to a m xture, kept under argon, of 179 g (0.5
mmol ) of ¥ RUB(P4P07 3-i odo- 2- met hy1- 1H-pyrrol of 2, 3- 13] -  PCT/EP2012/000067
10pyri di ne- 1- carboxyl ate, 87 ng (0.5 mmiy)- of isoquinoline-5-boronic
acid, 159 ng (1.5 mmol) of sodium carbonate and 57 ng (0.05 mmol ) of
[ 1, 1bi s(di phenyl phosphi no) f err ocene] pal | adi un{11)
di chl ori de/ di chl oronet hane adduct. The m xture is stirred at 100C in
a seal ed vessel for 26 hours. reaction mxture is cooled to room
tenperature, evapora he \resi - 15due is chronatographed on a
silica-gel colum ' ne/ methanol as el uent:
5-(2-nmet hyl - 1H pyrrol -3-yDi soqui noline as col ourl ess
solid. 1H NVR (300 Mz, '\ [pprﬂ = 11 91 (br s, 1H), 9.40
(br. s, 1H), 8.43 (d, JN5. 5 Hz, % 2 Hz, 1H), 8.15
(d, J=%.8 Hz, 1H), 207.83 - 7.73 (m #53( ‘5')424(7dM+J-|]_. 5.7 Hz, 1H),
7.43(d,J:7.6Hz, 1H), 7.00 (dd, J = 7.6 Hz, J 4.5 Hz, 1H), 2.31
(s, 3H). An anal ogous reaction gives

5- (541-rnet hﬁlmﬁthwﬁ-z(d)H p@ﬁrgolo[zliﬂawridbi BlyD- B 8hiaphtindidme(ydmg oqui no
i ne ("A25") 2 [V\02201 1040 7PCT/ EP2012/ 000067 - 56 - 8.10 (m 2H),
7.92 - 7.88 (ApNI9Ng-2-medioxy-1 @EP yridine, synipesis desggibedin 2H), 3. 83
(s, 3H). Exawbqob@/d%fy@ag
3-[5-(1-nethyl- 1H pyrazol 1H- pyrrol o[ 2, 3-b] pyri di n- 3-
y1] - 1H4qpyrrol o[ 2, 3-ci pyri di ne ("A?é)") [al ternative preparation
et hod]

MS (ESI): 277 [M+H]":

15
1-benzenesulfonyl-3-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1 H-pyrrolo[2,3-c]pyridine
(using 1-benzenesulfonyl-3-iodo-1H-pyrrolo[2,3-c]pyridine; synthesis des-
cribed in WO2006/052568) ("A10")

20

25

MS (ESI): 375 [M+H]":

o-(1 H-pyrrolo[2, 3-b]pyridin-3-yl)isoquinolin-1-ylamine (using 5-bromo-iso-
quinolin-1-ylamine) ("A11")
30



A suspension of 112 ng (0.25 mmol) of

1- benzenesul f onyl- 3-[ 5- (1- net hyl 1H pyrazol - 4-y1) - 1H pyrrol o[ 2, 3- b] pyr
i di n-3-y1WaAPMIB4P408T o[ 2, 3-c] pyri di ne (A14") and 261 ng ( @®CTEPAMZ(09006T
caesiumcarbonate in 1 m of trifluoro—-g£D-ethanol and 2 ml of THF is
stirred at 65C for 18 hours. The reaction m xture is evaporated, and
the residue is chromatographed on a silica-gel colum wth

di chl or onet hane/ net hanol as eluent: 3-[5-(1-nethyl-1H pyrazol -
4-y1)-1H pyrrol o[ 2, 3-b] pyri di 1] -1H pyrrol o[ 2, 3-c] pyri di ne as
colourless solid. 2 DMSO-c16): 5 [ppm = 11.8 (br.
s, 1H), 11.77 (d, J : NHbr. s, 1H), 8.53 (d, J = 1.9
Hz, 1H), 8.31 (d, JN=i 3 (s, 1H, 8.18 (d, J= 5.5 Hz,
1H), 8.14 (s, 1H), 7.98 - 7.81 (m 2H), 3.88 (s, 3H.
30An anal ogous reaction pi ves .
3- (2- még y1- 1H pyrrol of 2, 3- 13] pyri di n- 3- y1) -MPESX 260dM} ;3- c] pyri di ne
("A26") WD 2 0] B9 0) T = oRllhles i di
VB (ESI): 249“%%? @E@aﬁnp@?'e 11 e@i‘?@ﬁ =12,07 (bs, P1) 2836228 39%m i)
3- (1- net hyl - BBpdd.cl 8B Blzb] pyt.iGiHz, MHRIAB ¥ B¢ (Mo 7H)] 2,13-(dH: J = 7.9

pyridine ("A29); S926K8 1179 S92 oW S H, § 6% BXAm.e °

| 10 3-(1H-pyrrolo[2,3-b]pyridin-3-yl)}furo[2,3-c]pyridine (using 3-bromofuro-
{ [2,3-c]pyridine; synthesis described in S. Shiotani et al. J. Heterocycl.
Chem. 21, 725 [1984]) ("A12")

! O
74
\ 7\
N'--..
15 l =/
N
H :
5-(6-methyl-1H-pyrrolof2,3-b]pyridine-3-yl)isoquinoline (from tert-butyl
3-iodo-6-methylpyrrolo[2,3-bjpyridine-1-carboxylate) ("A13")
20
7\
N== l |
N N
H :
25

1-benzenesulfonyl-3-[5-(1-methyl-1H-pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-
3-yll-1H-pyrrolo[2,3-cjpyridine (from tert-butyl 3-iodo-5-(1-methyl-1H-pyra-
zol-4-yhpyrrolo[2,3-b]pyridine-1 -carboxylate with 1-benzenesulfonyl-3-iodo-
1H-pyrrolo[2,3-c]pyridine) ("A14")

30



20 N 3.58 g (11 nmol) of caesium carbonate and 1.56 g (11 nmol) of
i odo- nethane are added successively to a solution of 2.44 g (10

mml ) of 303201ede400H pyrrol o[ 2,3-b]pyridine in 8 m of aeer@roriobws?
The reaction mxture is stirred at roomjgenperature for 18 hours and
subsequently filtered. The WD 2012/104007PCT/ EP2012/ 000067 - 58 -
filtrate is evaporated, and the residue is chromatographed on a
silica-gel colum wth dichl oronethane/ net hanol as eluent, giving two
i soners: 3-iodo-1-nethyl-1H ol o[:f, 3-b] pyridine as col ourl ess
crystals, 1H NVR (400 MHz, 577 Bprr] = 8.18 (dd, J=4.7, 1.5,
1H), 7.54 (dd, 5J=7.9, 1.5, 92(s, 1H), 6.96 (dd, J=79, 4.7,
1H), 3.74 (s, 3H); 3-iodo-7-nethyl - pyrrol o[ 2, 3-b] pyridine as

yell ow solid, 1H NWR (400 MHz, CDC [Pphi = 8.01 (dd, J=7.6, 0.8,
1H), 7.91 (s, 1H), 7.7Q4(d, J=6.1, .99 (dd, J=7.5, 6.2, 1H),
4.35 (3 3H). 10AnaL_q3$u?ly to Exanple 5;

3-iodo-1I-nethyl-1H py el idine is reacted with

1- benzenesul f onyl- 3-i odo- 1H pyrr N2, 3-c] pyridine to give

1- benzenesul f onyl1- 3- ( 1- net hy rfol o[ 2,3-b] pyridin-3-yl)-1Hpyrro
| o[ 2, 3-c] pyri di ne. 15Anal ogousNy t(ﬂ Exanpl e 10,

1- benzenesul fonyl- 3- (1- net hyl- 1H pyrrol o- ;
[2,3-b]pyridin-3-yl)-1H pyrrol o[ 2,3-c]pyridine is converted into
3-(1-methyl 1H-pyrrol o[ 2,3-b]pyrid i n-3-yl)-1Hpyrro lo[2,3-c]pyrid i
ne: colgurl e 9s(Zeme#ia 14-pMBoloESBYb]pRédn{ Ml oquinoline (from tert-buty

3-iodo-2-methylpyrrolo[2,3-b]pyridine-1-carboxylate) ("A15")

7\
N / &

15 ﬁ X :
1-(1H-pyrrolo[2,3-b]pyridin-3-y!)-2,6-riaphthyridine (using 1-chiloro-2,6-
naphthyridine, synthesis described in H. J. W. van den Haak et al., J. Hetero-
cycl. Chem. 18, 1349, [1981]) ("A16™)

20

MS (ESI) = 247 [M+H]™;

25
4-(1 H-pyrrolo[2,3-b]pyridin-3—yl)—2,7-naphthyridin—1 -yYlamine ("A24")

30

MS (ESI) = 262 [M+H]*;



1H NWR (300 MHz, CD30D): 6 [pprn:f = 7.95 (d, J= 1.0 Hz, 1H), 7.50

(dd, J 20 =4.8 Hz, Jr 1.5 Hz, 1H), 7.39 (dd, J=7.8 Hz, J= 1.5 Hz,

1H), 7.330W02@240808 Hz, 1H), 7.07 (s, 1H), 7.01 (dd, J PCFEF2612/006%
1.0 Hz, 1H), 6.90 (s, 1H), 6.38 (dd, J =%¢/.8 Hz, J = 4.8 Hz, 1H),

4.08 (s, 3H). Exanple 12 25 Preparation of

3-(1-benzyl-1H pyrrol o[ 2, 3-b] pyridin-3-y1)-1H pyrrol o[ 2, 3-c] -

pyridine ("A30") WD 2012/104007PCT/ EP2012/ 000067 - 59 - 60 ng
(0.16 mmol ) d-benzenesulfonyl-3-(2-methyl-1H-pyrrolo]2,3-b]pyridin-3-yt)-1H-pyrrolo[2,3-c]-
3-(1H pyrrol %&2 3- b&e‘ﬁ‘é? j\din-3-yl)-1H pyrrol o] 2, 3-cl pyridine ("A18")

are added to c) kept under argon, of 20 ng (0.5 10mmol ) of
sodi um hydri de (60%|n paraffln)on 1 mM of DWF. After stirring at
roomtenperature for e hour O &h 26 mmol ) of benzyl brom de are
added, and the m xt i ﬁomterrper ature for 19 hours.

Met hangl is added thsl re, whi ch is subsequently
evaporated, and the reési romat ogr aphed on a silica-gel colum
wi th dichloro- 15neth Il as el uent:

3- (1- benzyl- 1H pyrrol 6{ 2,\3- b] Nji n- 3-y1) 0 -.c] pyri di ne
as colourless solid; 1H NVR (300 MHz, CDSOW%eg 9MJ8'.§|]74 (s, 1H)
8.31(dd,J:48Hz J:1.2Hz,1|—|) 8.21 (dd, J = 7.9 Hz, J-l
Hz, 1H), 8.11 7.86 (s, 1H, 7.73 (dd, J = 5.7
Hz, J = 1.0 Fz ma}hylﬂmer(r@IO[a,Bbb]pyncan P2, B8aphthyBeine ('7A2$J)(dd J
—79%,J—48Hz,1H) 5.58 (s, 2H). Exanple 13

Preparation of AN

5- (2- net hyl - 1H pyrr ol o[Z\IS b perdl n-3-yl) -2, 6-napht hyri di n-1-
25yl am ne ("A31") WD 201271 7PCT/ EP2012/ 000067

A\
N~ N
H MS (ESI) = 261 [M+H]";
15
6-(1H-pyrrolo[2,3-bJpyridin-3-yl)isoquinoline ("A37")
=~ N
7 3 ~
N=]
20 N
H MS (ESI) = 246 [M+H]*;
7-(1 H-pyrrolo[2,3-b]pyridin-3-yl)pyrido[2,3-blpyrazine ("A38")
N
25 74 \ g /]
x \N

N=C |
N
MS (ESI) = 248 [M+H]".

30



- .60 - 205 mM (1.2 nol) of peracetic acid (about 39%in acetic
acid) are added dropwise with stirring to a suspension of 98.8 g
(0. 60 NMDMWYOa#12/1048T or 0- 2, 6- naphthyridine in 500 m of &CAYEP2012/000067
acetate. The reaction mxture is stirredsqt 15roomtenperature for 19
hours. For work-up, water and ethyl acetate are added. Sodi um
disulfite is added in portions with stirring until a peroxide test is
negative. A pH of 8 is then set using 35% aqueous sodi um hydr oxi de
sol ution. The&ExargpIgi& phase is separated off, dried over sodium

sul fate and evaporated. The residue is recrystallised from

i sopropanol : 1-chloro-2,6- 20napht hyridi ne 6-oxi de as yell ow sh

crystal s; M5 Hrephyatichddf §-Mthiath HHN??-r @Nﬁpg ofnd ¢ AT
J=1.6, 1H), 8.4? (d, \]:5.[}4,‘c 1H)3,;I 8. f’ﬁ@?"’ﬁ@?‘f%, 1. '?‘5?‘&3:“3‘0@?%”?3,)
J=7.3, 1H), 7.78 (d, J=5.7, 1H). 2.79 m (36 mml) of nethanesul fonyl
chloride are slowy added dropwi se 25to a solution of 5.42 g (30

nmmol ) of 1-chl oro-2, 6- naght Ryridi ne 6-oxide in 60 mM of/pyRidine, and

the m xture is stirred a m\tlénperature for 1.5 hou 2. 3ym  of
, ape/the mixtuggy s stirred g

tenperature for 30 mrhRytes. The rea%Pn m xture i s~parfitioned
bet ween water and d]chlr et hané. organm € phgse slr i ed over

sodi um sul - 30f ate, gydapddat ed, and the rggpue i Sy )at ogr aphed on
a silica-gel col- um w thh di chl or onet hane/ net hanol " as &l uent :

5-chl oqgr 2, 6-napht hyridin-1- ylam ne as yellow crystals; M5 (ESI):
180 [ MrH]; WD 2012/ 104007PCT/ EP2012/ 000067 - 61 - NVR (400 MHz,

DVBO d6) 5 =834 (d . J=5 7 1H 810 (dd, J=5.7, 1.0, 1H),
8. 08 (d? Jz%%@%@ﬁ??ﬂ% ’?5"‘{”3?“ %‘ﬁ-pﬂ%&oﬁ%?Jpﬁagmgi-vﬁ{sggum?me L added
Anal ogousl y o alstRpeheioh, kéStdndeftan argon atmosphere, of 26 mg (0.65 mmol). of
3-i0do- 2-net hyl pyrrol o[ 2, 3-bl pyri di ne- 51-carboxylate is reacted th

5- chl or o- 2, 6SRERIA Ry ,r(BQ?/yfs@gﬁQf@jorsir(;zaraﬁin oil) in 1 mi of DMF, and the reac-

TS ey T Shue RIS & Bl oBo By R N 181 0 b8 TS
iodomethane are then added, and the reaction mixture is stirred at room tem-
perature for a further 17 hours. 0.5 ml of methanol is then added, and the
reaction mixture is subsequently evaporated in vacuo. The residue is chroma-
tographed on a silica-gel column with dichloromethane/methanol as eluent,

giving 5-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)isoquinoline as colourless

20 solid; MS (El):.259 [M[':
"H-NMR (dg-DMSO, 300 MHz): & [ppm] = 9.39 (d, J = 0.8 Hz, 1H), 8.49(d, J =
5.9 Hz, TH), 8.38 (dd, J = 4.7 Hz, J = 1.6 Hz, 1H), 8.15 — 8.10 (m, 1H), 7.90 (s,
1H), 7.90 - 7.82 (m, 3H), 7.77 (dd, J = 7.9Hz, J = 7.2 Hz, 1H), 7.16 (dd, J =
7.9 Hz, J = 4.7 Hz, 1H), 3. 96 (s, 3H).

25
Example 7
Preparation of 3-(1 H-pyrrolo[2,3-b]pyriclin-3-y1)-1 H-pyrrolo[2,3-c]pyridine

50 ("A18") and 1-methyl-3-(1 H-pyrrolo[2,3-b]pyridin-3-y1)-1 H-pyrrolo[2,3-c]pyridine

("A19")



1H NWR (500 MHz, DMSO-d6) 6 [PPnj = 11.93 (s, 1H), 8.64 (d, J=5.7,
1H), 8.19 (dd, J=4.7, 1.5, 1H), 8.03 (d, J=57, 1H), 7.85 (d, J=6.1,
1H), 7.57Wea2ae87.8, 1.2, 1H), 7.23 (s, 2H), 7.03 (ddpPCTEP2®2/040057
1H), 6.75 (d, J=6.0, 1H), 2.39 (s, 3H)..#n_ anal ogous reaction gives
5-(1H pyrrol o[ 2, 3- bl pyri di n-3-y1) -2, 6-napht hyri di n-1-yl am ne ("A32")
15 NH2 Ms (ESI): 262 [MtHr; 20 The foll ow ng conpounds are obtai ned
anal ogously

5-(2-cycl opropy@y&rol o[ 2, 3-bl pyrdi n-3-y1l) ﬁ 6- napht hyri di n- 1- am
3

ne ("A41") 2o
5- ( 6- et hoxy- 2- yl \1H- pyrrol o[ 2, 3-b] pyridin
-1- amne ("A44") 15 N-~">N
205- (2, 6-di met hy1- 1H
m ne

5 methanol
N N THF
H
A solution of 92 mg (0.246 mmol) of 1-benzenesulfonyl-3-(1H-pyrrolo-
[2,3-b]pyridin-3-yl)-1H-pyrrolo[2, 3-c]pyridine and 261 mg (0.738 mmol) of
10 caesium carbonate in 1 ml of methanol and 2 ml of THF is stirred at 65°C

for 2 hours. The reaction mixture is evaporated, and the residue is chro-
matographed on a silica-gel column with dichloromethane/methanol as elu-
ent, giving:
3-(1H-pyrrolof2,3-b]pyridin-3-yl)-1H-pyrrolo[2, 3-c]pyridine as colourless

15 crystals; MS (El): 234 [M]"; "H-NMR (dg-DMSO, 300 MHz): 6 [ppm] = 11.99
(bs, 1H), 11.83 (bs, 1H), 8.85 (d, J = 1.0 Hz, 1H), 8.28 (dd, J = 4.7 Hz, J =
1.5 Hz, 1H), 8.23 (dd, J=8.0 Hz, J = 1.5 Hz, 1H), 8.18 (d, J = 5.7 Hz, 1H),
8.07 (s, 1H) 7.87 - 7.84 (m, 2H), 7.14 (dd, J = 7.9 Hz, J = 4.7 Hz, 1H) ppm;
1-methyl-3-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[2, 3-cJpyridine as col-

20 ourless crystals; MS (El): 248 [M[*; "H-NMR (ds-DMSO, 300 MHz): & [ppm]
= 11.82 (bs, 1H), 8.91 (d, J = 1.0 Hz, 1H), 8.30 — 8.23 (m, 2H), 8.21 (d,d =
9.6 Hz, 1H), 8.04 (s, 1H), 7.86 (d, J = 2.6 Hz, 1H), 7.83 (dd, J = 5.6 Hz, J =
1.1 Hz, 1H), 7.15 (dd, J = 7.9 Hz, J =4.7 Hz, 1H), 3.99 (s, 3H) ppm.

25 An analogous reaction of "A14" gives the compound 3-[5-(1-methyl-1H-
pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-3-yi]-1 H-pyrrolo[2,3-c]pyridine ("A20")

30



("A45") Exanpl e 14 Preparation of

1- net hyl- g\ﬁ*{’ %1 met hy 1- 1H—pyrazo| 4-y1)-1Hpyrrol o[ 2, 3-1Apyri di n- 3-y
1] - 1H pyr 8912/18408T pyri di ne ("A33") WD 2012/ 104007 PCT/EP2012/000067
PCT/ EP2012/ 000067 - 63 - see Exanpl-g5®. 15 7.17 g (22 mmol) of
caesi um carbonate and 3.12 g (22 mvol ) of i odonethane are added
successively to a solution of 4.889 (20 mmol ) of

3-io0do-1H pyrrol o[ 2,3-c]pyridine in 45 m of acetonitrile. The
reaction mxture is stirred at roorr“te rature for 18 hours and
subsequently filtered. 20 ffNtrate is evaporated, and
the residue is chromat [ gel colum wth

di chl or onet hane/ net harﬁpl‘“ g two isoners:

3-io0do- 1- et hyl - 1H pyr ridine as colourless crystals, 1H
NVR (400 MHz, DMSO-c13) 5 | ™33 (s, 1H), 8.23 (d, J=5.5, 1H)),
7.77 (& 1H), 7.24 (dd, J=5. 1H) 3.93 (s, 3H);

3-i o0do- 6- net hyl - 6H pyrrol of 2, ?Nc] p}qudl ne as brown solid,

Example 8

10 Preparation of 2-phenyl-7-(1H-pyrrolo[2,3-b]pyridin-3-yl)furo[3,2-b]pyridine
(IIA2 1 Il)

Preparation of the intermediate 7-chloro-2-phenyifuro[3,2-b]pyridine analo-
gously to Example 2

15
BOH), _
AN PdCl,(PPh,), Ng
I I+ - | N
Z =0 NaHCO, Z~6
ol DMF/H,0 &
20

Preparation of the end compound analogously to Example 5; MS(ESI) = 312

(M+H]";

"H NMR (300 MHz, DMSO-dg): & [ppm] = 12.43 (br s, 1H), 8.56 (dd, J = 8.0
25 Hz, J=1.2Hz, 1H), 8.52 (d, J= 5.1, 1H), 8.47 (d, /= 2.6 Hz, 1H), 8.39 (dd, J

= 4.6 Hz, J=1.4Hz, 1H), 8.08 - 8.02 (m, 2H), 7.77 (d, J= 5.1 Hz, 1H), 7.70

(s, 1H), 7.61 = 7.54 (m, 2H), 7.52 — 7 45 (m, 1H), 7.29 (dd, /=80 Hz, J=46

Hz, 1H).

30 The following compounds are obtained analogously



WO 2012/ 104007PCT/ EP2012/ 000067 - 54. - 1H NWR (500 MHz, DMBO-d6) 6
[ppm = 11.74 (s, 1H), 8.90 (s, 1H), 8.52 (d, J=2.0, 1H), 8.32 (d,
J=1.9, 1HWO®I2104087 J=5.5, 1H), 8.20 (s, 1H), 8.08 (s, PHI/EPZ019/p0(0§7
1H), 7.83 (m 2H), 4.01 (s, 311), 3.89_(s3_-3H . S5Exanple 15
Preparation of

5- (1H-pyrrol o[ 2, 3-b] pyri di n-3-y1)-1-(tetrahydropyran-4-yl oxy) -

i soqui noline ("A34") 10d

5- [ 5- ( 1- Met hy': ¢ HHpprokk 2 B-Ripyrdina3-yip2r @etrifip Bradndthplphied iy jfude[@ B-blby(itete
ra hydropyr a&..% oxy)i sog uinoline; colourless crystals; M (ESI):
346 [ MtH| ; (500 MHz, DVMBO-d6) 6 [ppmi = 12.05 (s, 1H), 8.31
(dd, J 46 1.5, 1H, 8. .3, 1H), 7.95 (d, J=6.1, 1H), 7.82
(dd, J=7.2, 1.1, 1H), 7.0 J=7.9, 1.1, 1H), 7.75 (d, J=2.6, 1H),
7.70 (m 1H), 7.35 (d, J=G ) 1 (dd, .1=7.9,4.6, 1H), 5.51
(irf, Ju8.1, 3.9, 1H), 3.9% 61 (Rddd, J=11.6, 8.7, 3.0, 2H),
2.12 (m 2H), 1 81 ‘ ust+eaction gives WO

2012/ 104007PCT/ EP20 F
5-[5-(1-net hyl - 1H pymazo N4 y1) - 1H—pyrro| o[ 2,3-14yridin-3-01-1-(tetra
hydr opyr an- 4-yl oxy) i soqw"t’]ol ine ("A35") 10 EMSHES) £BSThI+H]";
preparation of 8-(1H pyrrol o[ 2, 3-b]pyridin-3-yQoyrido[ 2, 3-b] pyrazi ne
("A39") is carried out anal ogously to the follow ng schene

10 2-(4-fluoro-2-methylphenyl)-7-(1H-pyrrolo[2,3-b]pyridin-3-yl)furo[3.2-b]pyridine

(IIA23")
F
15
MS (ESI) = 344 [M+H]";

2-(1-methyl-1H-pyrazol-4-yl)-7-(1 H-pyrrolo[2,3-b]pyridin-3-yl)furo[3,2-b]pyridine
(IIA36“)

20

25 MS (ESI) = 316 [M+H]":

Example 9

Preparation of 5-(2-methyl-1 H-pyrrolo[2,3-b]pyridin-3-ylisoquinoline ("A15M
30 [alternative preparation method)]



Exanple 5 8-(1H Pyrrol o[ 2, 3-b] pyridin-3-yl)pyrido[2,3-b]pyrazine is
obt ai ned; yellowbrown crystals; M5 (ESI): 248 [ MtH 1. Exanple 17 WO
2012/ 10406vpan2aR®012/ 000067 - 66 - 2.40 m (11. 6 mMmoIPCT@EP2012/000067
di i sopropyl azodi carboxyl ate are added ti& a sus- 15pension of 2.11 g
(7.74 mmol ) of 4-iodo-2H 2, 7-napht hyridin-1-one (for preparation see
A. Zhang et al, J. Conb. Chem 9, page 916, 2007) and 3.08 g (11.6
nol ) of trlphenyl phosphine in 30 nl of THF and 2.4 m (77 mol) of

et hane-1,2-diol with ekternal ice- coollng gﬁ resultant s |on is
stirred at room ature fo eécipitate f N\

filtered off 20Withis on d thi—e#t——bu{—yl»rrethyl and
dried in vacuo: Zgf2=N ydrof(ye -1 0odey@fkpbp/y napht hyr i/di = one
as col ourl ess solid; ESI): MrH ;- TH?NVR®G406 Mz \DMSO- d6) 6
[pprl = 9.28 (d, J=0q8, 2H), 8. 8% J= 5d§,xa,4é7|)4208 3 . 7.47

dd, J35.6, 0.7, 1H),34-89 (s, 1H), 4.05 (t, J=5.4, 2H), 2M3.67 (t,
=5.4, 2H). Anal ogou to Exanple 5, tert-Ha?

i odo- 2- net hyl pyrrol of 2, 3-bl pyridine- 1-carboxylate is reacted with
2- (2-hycl roxyet hyl)-4-iodo- 2H 2, 7- napht hyri - di n- 1-one, giving

222, oxel ok B LG E BLPHIA (s THs Fpr e
I nhi bi tion ofargilof 179¢¢ 086! mol) gt rt-blft-FRkHB-2-methyl-1H-pyrrolo[2,3-b]-

pyridine-1-carboxylate, 87 mg (0.5 mmol) of isoquinoline-5-boronic acid,

(
J
3-

10
159 mg (1.5 mmol} of sodium carbonate and 57 mg (0.05 mmol) of [1,1'bis-

(diphenylphosphino)ferrocene]palladium(ll) dichloride/dichloromethane
adduct. The mixture is stirred at 100°C in a sealed vessel for 26 hours. The
reaction mixture is cooled to room temperature, evaporated, and the resi-
15 due is chromatographed on a silica-gel column with dichloromethane/
methanol as eluent: 5-(2-methyl-1H-pyrrolo[2,3-blpyridin-3-yl)isoquinoline
as colourless soiid.

"H NMR (300 MHz, DMSO-ds): 6 [ppm] = 11.91 (br. s, 1H), 9.40 (br. s, 1H),
8.43 (d, J=5.5Hz, 1H), 8.20 (d, J = 4.2 Hz, 1H), 8.15 (d, J = 6.8 Hz, 1H),
7.83-7.73(m, 2H),7.47 (d, J=5.7 Hz, 1H), 7.43 (d, J = 7.6 Hz, 1H), 7.00
(dd, J=7.6 Hz, J=4.5 Hz, 1H), 2.31 (s, 3H).

20

An analogous reaction gives 5-(5-(1-methyl-1 H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yl)isoquinoline ("A25")

25

30
1
H NMR (300 MHz, DMSO-dg): & [ppim] = 12.09 (d, J = 2.1 Hz, 1H), 9.40 (d.

J = 0.8 Hz, 1H), 8.58 (d, J = 1.9 Hz, 1H), 8.48 (d, J = 6.0 Hz, 1H), 8.16 —



- 67 - 1C50 of conmpounds according to the invention Oorrpound'No.
| Css [PDK1] 1Cso [|KKepsilon] 1Cso [TBK1] ICso [ TGF-beta] "Al'
WO 2012/104007 PCT/EP2012/000067

- 56 -

8.10 (m, 2H), 7.92 — 7.88 (m, 2H), 7.38 — 7.84 (m, 2H), 7.82 — 7.76 (m, 2H),

3.83 (s, 3H).
Example 10
5
Preparation of 3-[5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-
yl]-1H-pyrrolo[2,3-cjpyridine (“A20") [alternative preparation method]
10
Cs,CO,
———
trifluoroethanaol
THF
15

A suspension of 112 mg (0.25 mmol) of 1-benzenesulfonyl-3-[5-(1-methyi-
tH-pyrazol-4-yl)-1H-pyrroto[2,3-b]pyridin-3-yl]-1 H-pyrrolo[2,3-c]pyridine
("A14") and 261 mg (0.74 mmol) of caesium carbonate in 1 m! of trifluoro-

20 ethanol and 2 ml of THF is stirred at 65°C for 18 hours. The reaction mix-
ture is evaporated, and the residue is chromatographed on a silica-gel col-
umn with dichloromethane/methanol as eluent: 3-[5-(1-methyl-1H-pyrazol-
4-yl)-1H-pyrrolo[2,3-b]pyridin-3-y1]-1 H-pyrrolo[2,3-c]pyridine as colourless
solid.

5 'H NMR (300 MHz, DMSO-de): 6 [ppm] = 11.8 (br. s, 1H), 11.77 (d, J= 1.5
Hz, 1H), 8.83 (br. s, 1H), 8.53 (d, J = 1.9 Hz, 1H), 8.31 (d, J= 1.9 Hz, 1H),
8.23 (s, TH), 8.18 (d, J = 5.5 Hz, 1H), 8.14 (s, 1H), 7.98 (s, 1H), 7.88 — 7.81
(m, 2H), 3.88 (s, 3H).

30 An analogous reaction gives 3-(2-methyl-1 H-pyrrolo[2,3-b]pyridin-3-yi)-1H-
pyrrolof2,3-c]pyridine ("A26™)
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colourless solid; MS (ESI): 249 [M+H]".

Example 11

Preparation of 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yN)-1H-pyrrolo[2,3-¢]-
pyridine ("A29")

' CSZCO !
l + CHyl acetonltrlte =z
N~ N N~ N
H |
@
0O »F=
0=8 see Example 5
1)
|
: o £
N O:S\
N Cs,CO, Ny
| SN trifluoroethanol
N \ | B
N N
\

3.58 g (11 mmol) of caesium carbonate and 1.56 g {11 mmol) of iodo-
methane are added successively to a solution of 2.44 g (10 mmol) of
3-iodo-1H-pyrrolof2,3-b]pyridine in 8 mi of acetonitrile. The reaction mixture

is stirred at room temperature for 18 hours and subsequently filtered. The
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filtrate is evaporated, and the residue is chromatographed on a silica-gel
column with dichloromethane/methanol as eluent, giving two isomers:
3-iodo-1-methyl-1H-pyrrolo[2,3-b]pyridine as colourless crystals,

'H NMR (400 MHz, CDCl3) 8 [ppm] = 8.18 (dd, J=4.7, 1.5, 1H), 7.54 (dd,
J=7.9,1.5, 1H), 7.12 (s, 1H), 6.96 (dd, J=7.9, 4.7, 1H), 3.74 (s, 3H);
3-iodo-7-methyl-7H-pyrrolo[2,3-b]pyridine as yellow solid,

"H NMR (400 MHz, CDCl3) 3 [opm] = 8.01 (dd, J=7.6, 0.8, 1H), 7.91 (s, 1H),
7.70 (d, J=6.1, 1H), 6.99 (dd, J=7.5, 6.2, 1H), 4.35 (s, 3H).

Analogously to Example 5, 3-iodo-1-methyl-1H-pyrrolo[2,3-b]pyridine is
reacted with 1-benzenesulfonyl-3-iodo-1H-pyrrolof2,3-c]pyridine to give
1-benzenesulfonyl-3-(1-methyl-1H-pyrrolo]2, 3-blpyridin-3-yl)-1H-pyrrolo-
[2,3-c]pyridine.

Analogously to Example 10, 1-benzenesulfonyl-3-(1-methyi-1H-pyrrolo-
[2,3-b]pyridin-3-yl)-1H-pyrrolo[2,3-c]pyridine is converted into 3-(1-methyl-
1H-pyrrolo[2,3-b]pyridin-3-yl)-1H-pyrrolo[2,3-c]pyridine: colourless crystals:
MS (ESI): 249 [M+H]";

"H NMR (300 MHz, CD30D): & [ppm} = 7.95 (d, J = 1.0 Hz, 1H), 7.50 (dd, J
=4.8Hz, J=15Hz, 1H), 7.39 (dd, /= 7.8 Hz, J = 1.5 Hz, 1H), 7.33 (d, J =
5.8 Hz, 1H), 7.07 (s, 1H), 7.01 (dd, J= 5.8 Hz, J = 1.0 Hz, 1H), 6.90 (s, 1H),
6.38 (dd, J= 7.8 Hz, J= 4.8 Hz, 1H), 4.08 (s, 3H).

Example 12

Preparation of 3-(1-benzyl-1 H-pyrrolc{2,3-b]pyridin-3-yl)-1H-pyrrolo[2,3-c}-
pyridine ("A30")
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60 mg (0.16 mmol) of 3-(1H-pyrroio[Z,3-b]pyridin-3-yl)-1H-pyrrolo[2,3-c]-
pyridine ("A18”) are added to a suspension, kept under argon, of 20 mg (0.5
mmol) of sodium hydride (60% in paraffin) in 1 ml of DMF. After stirring at
room temperature for one hour, 25 pl (0.26 mmol) of benzy! bromide are
added, and the mixture is stirred at room temperature for 19 hours. Metha-
nol is added to the reaction mixture, which is subsequently evaporated, and
the residue is chromatographed on a silica-gel column with dichloro-
methane/methanol as eluent: 3-(1-benzyl-1H-pyrrolo[2,3-bjpyridin-3-yI)-1H-
pyrrolof2,3-c]pyridine as colourless solid;

"H NMR (300 MHz, CD30OD): & [ppm] = 8.74 (s, 1H), 8.31 (dd, J= 4.8 Hz, J
= 1.2 Hz, 1H), 8.21 (dd, J = 7.9 Hz, J = 1.5 Hz, 1H), 8.11 (d, J = 5.7 Hz,
1H), 7.86 (s, 1H), 7.73 (dd, J= 6.7 Hz, J = 1.0 Hz, 1H), 7.71 (s, 1H), 7.34 —
7.23 (m, 5H), 7.20 (dd, J = 7.9 Hz, J = 4.8 Hz, 1H), 5.58 (s, 2H).

Example 13

Preparation of 5-(2-methyi-1 H-pyrrolo[2,3-b]pyridin-3-y!)-2,6-naphthyridin-1-
ylamine ("A31")
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see Example 5

205 ml (1.2 mol) of peracetic acid (about 39% in acetic acid) are added
dropwise with stirring to a suspension of 98.8 g (0.60 mmol) of 1-chloro-2,6-
naphthyridine in 500 ml of ethyl acetate. The reaction mixture is stirred at
room temperature for 19 hours. For work-up, water and ethyl acetate are
added. Sodium disulfite is added in portions with stirring until a peroxide
test is negative. A pH of 8 is then set using 35% aqueous sodium hydroxide
solution. The organic phase is separated off, dried over sodium sulfate and
evaporated. The residue is recrystallised from isopropanol: 1-chloro-2,6-
naphthyridine 6-oxide as yellowish crystals; MS (ESI): 181 IM+H]":

"H NMR (400 MHz, DMSO-dg) & [ppm] = 9.07 (d, J=1.8, 1H), 8.41 (d, J=5.7,
1H), 8.35 (dd, J=7.3, 1.8, 1H), 8.12 (d, J=7.3, 1H), 7.78 (d, J=5.7, 1H).

2.79 ml (36 mmol) of methanesulfonyl chloride are slowly added dropwise
to a solution of 5.42 g (30 mmol) of 1-chloro-2,6-naphthyridine 8-oxide in 60
ml of pyridine, and the mixture is stirrad at room temperature for 1.5 hours.
12.3 ml of propylamine are then added, and the mixture is stirred at room
temperature for 30 minutes. The reaction mixture is partitioned between
water and dichloromethane. The organic phase is dried over sodium sul-
fate, evaporated, and the residue is chromatographed on a silica-gel col-
umn with dichloromethane/methanol as eluent: 9-chloro-2,6-naphthyridin-1-
ylamine as yellow crystals; MS (ESI): 180 [M+H]";
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"H NMR (400 MHz, DMSO-ds) 3 [ppm] = 8.34 (d, J=5.7, 1H), 8.10 (dd,
J=5.7, 1.0, TH), 8.08 (d, J=6.0, 1H), 7.29 (s, 2H), 7.12 (dd, J=5.9, 0.9, 1H).

Analogously to Example 5, tert-butyl 3-iodo-2-methylpyrrolo{2,3-b]pyridine-
5 1-carboxylate is reacted with 5-chloro-2,6-naphthyridin-1-ylamine: 5-(2-

methyl-1H-pyrrolof2,3-b]pyridin-3-yl)-2,6-naphthyridin-1-ylamine as slightly

yellowish crystals; MS (ESI): 276 [M+H]";

"H NMR (500 MHz, PMSO-ds} & [ppm] = 11.93 (s, 1H), 8.64 (d, J=5.7, 1H),

8.19 (dd, J=4.7, 1.5, 1H), 8.03 (d, J=5.7, 1H), 7.85 (d, J=6.1, 1H), 7.57 (dd,
10 J=7.8, 1.2, 1H), 7.23 (s, 2H), 7.03 (dd, J=7.8, 4.7, 1H), 6.75 (d, J=6.0, 1H),

2.39 (s, 3H). '

An analogous reaction gives 5-(1H-pyrrolo[2,3—b]pyridin-3-y|)—2,6-naphthyri-
din-1-ylamine ("A32")

15
MS (ESI): 262 [M+H]™;
20
The following compounds are obtained analogously
5-(2-cyclopropyl-1 H-pyrrolo[2,3-b]pyr$d in-3-yl}-2,6-naphthyridin-1-amine
(HA41 ll)
25
30 |

5-(6-methoxy-1 H-pyrrolo[2,3—b]pyridir|-3-yl)-2,6—naphthyridin-1 -amine
(IIA42H)
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5-(6-methyl-1H-pyrrolo[2,3-blpyridin-3-yl)-2,6-naphthyridin-1-amine ("A43")

N -
4 \ = l ~NH,
N= J Il
10 N N
H i

5-(6-methoxy-2-methyl-1 H-pyrrolo[2,3-b]pyridin-3-yi)-2,6-naphthyridin-1-

amine ("A44")
15 \ Né\

O—¢ IL NH
NS 2
N= I ]/
N XN
H .

20 . - - :

5-(2,6-dimethyl-1 H-pyrrolo[2,3-b]pyridin-3-y)-2,6-naphthyridin-1-amine

(I!A45")
25

Example 14

Preparation of 1-methyl-3-[5-(1 -methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-

pyridin-3-yl]-1H-pyrrolo[2, 3-c]pyridine ("A33")
30
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see Example 5
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N\
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N
7.17 g (22 mmol) of caesium carbonate and 3.12 g (22 mmol) of iodo-
methane are added successively to & solution of 4.88 d (20 mmol) of
3-iodo-1H-pyrrolo[2,3-c]pyridine in 45 m| of acetonitrile. The reaction mix-
ture is stirred at room temperature for 18 hours and subsequentiy filtered.
The filtrate is evaporated, and the residue is chromatographed on a silica-
gel column with dichloromethane/methancl as eluent, giving two isomers:
3-iodo-1-methyl-1H-pyrrolof2, 3-c]pyridine as colourless crystals,

'HNMR (400 MHz, DMSO-ds) & [ppm]= 8.83 (s, 1H), 8.23 (d, J=5.5, 1H),
7.77 (s, 1H), 7.24 (dd, J=5.5, 1.0, 1H), 3.93 (s, 3H);
3-iodo-6-methy|-6H-pyrrolo[2,3-c]pyridine as brown solid,

'H NMR (400 MHz, DMSO-dg) 8 [ppm] = 9.21 (s, 1H), 8.45 (s, 1H), 8.37 (d,
J=6.5, 1H), 7.81 (d, J=6.8, 1H), 4.39 (s, 3H).

Analogously to Example 5, tert-butyl 3-iodo-5-(1-methyl-1H-pyrazol-4-yl)-
pyrrolo[2,3-blpyridine-1-carboxylate is reacted with 3-iodo-1-methyl-1H-
pyrrolo[2,3-c]pyridine: 1 -methyl-3-[5-(1-methyi-1 H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-blpyridin-3-yl]-1 H-pyrrolo[2,3-c]pyridine as colourless crystals; MS
(ESI): 319 [M+H]";
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9-[5-(1-Methyl-1H-pyrazol-4-yl)-1 H-pyrrolo[2,3-bjpyridin-3-ylj-1-(tetrahydro-
pyran-4-yloxy)isoquinoline; colourless crystals; MS (ESI): 346 [M+H]";
'H NMR (500 MHz, DMSO-ds) & [ppm] = 12.05 (s, 1H), 8.31 (dd, J=4.6, 1.5,

25
TH), 8.25 (d, J=8.3, 1H), 7.95 (d, J=6.1, 1H), 7.82 (dd, J=7.2, 1.1, 1H), 7.77
(dd, J=7.9, 1.1, 1H), 7.75 (d, J=2.6, 1H), 7.70 (m, 1H), 7.35 (d, J=6.1, TH),
7.11(dd, J=7.9, 4.6, 1H), 5.51 (tt, J=8.1, 3.9, 1H), 3.95 (m, 2H), 3.61 (ddd,
J=11.6,8.7, 3.0, 2H), 2.12 (m, 2H), 1 81 (m, 2H).

30

An analogous reaction gives
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furo[ 2, 3-c] pyridin-3-, v 7-yl\=uro[ 3, 2-b] pyridin-3- or -7-yl,
2, 6-naphthyridin 1 or 4 W=42, ?-naphthyridin-4-yl,

pyrido[ 2, 3-b] pyrazin-7- or 8-4Yyl, each of which is unsubstituted or
nono- or disubstituted by R5;" am noquinolin-4-, ..MS ESH 3426 [M+H]".

10 Example 16

The preparation of 8-(1 H-pyrroio[2,3-b]pyridin—3-yl)pyrido[2,3—b]pyrazine
("A39") is carried out analogously to the following scheme

1
5 IN\ NH, 1 eq. of 30% aqueous glyoxal N. N
AN \H — l/\ j
4 2 THF/room temp./18 h N
Ci
I
X
O
20 N/ N
*o

Example 5
25
8-(1 H-Pyrrolo[2,3—b]pyridin-3-yl)pyrido[2,3~b]pyrazine Is obtained; yellow-
brown crystals; MS (ESI): 248 [M+H]™.
Example 17
30

Preparation of 2-(2-hyd roxyethyl)-4-(1 I-l—pyrrolo[2,3-b]pyridin-3-yl)-2H-2,7-
naphthyridin-1-one ("A40")
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or disubstituted by 7N, 4C(R6) 2],-,&%6/\N( )2, NO2, CN, COORe6,

CON(R6) 2, NRBCOA, NRES02A, SGOR6, SC2NR6 and/ A, Het'denotes a

nonocyclic saturated hetegocycle having 1 or{2

10 K

Example 5 N H

2.40 ml (11.6 mmol) of diisopropyl azodicarboxylate are added to a sus-
15 pension of 2.11 g (7.74 mmol) of 4-iodo-2H-2,7-naphthyridin-1-one (for
preparation see A. Zhang et al, J. Comb. Chem. 9, page 916, 2007) and
3.08 g (11.6 mmol) of triphenylphosphine in 30 ml of THF and 2.4 ml (77
mmol) of ethane-1,2-diol with external ice-cooling. The resultant solution is
stirred at room temperature for 3 days. The precipitate formed is filtered off
20 with suction, washed with tert-butyl methyl ether and dried in vacuo: 2-(2-
hydroxyethyl)-4-iodo-2H-2,7-naphthyridin-1-one as colourless solid; MS
(ESI): 317 [M+H]";
"H NMR (400 MHz, DMSO-dg) 8 [ppm] = 9.28 (d, J=0.6, 1H), 8.84 (d, J=5.6,
1H), 8.13 (s, 1H), 7.47 (dd, J=5.6, 0.7, 1H), 4.89 (s, TH), 4.05 (t, J=5.4, 2H),
25 3.67 (t, J=5.4, 2H).

Analogously to Example 5, tert-butyl 3-iodo-2-methylpyrrolo[2,3-b]pyridine-

1-carboxylate is reacted with 2-(2-hyclroxyethyl)-4-iodo-2H-2,T-naphthyri-

din-1-one, giving 2-(2-hyd roxyethyl)-4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-2H-
30 2,7-naphthyridin-1-one as colourless solid: MS (ESI): 307 [M+H]".

Inhibition of PDK1, IKKepsilon, TBK1, TGF-beta
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Het denotes furyl, thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxa-

20zol yl, isoxazolyl, thi azol yl, pyridyl, pyrimdinyl, triazolyl,

t et razol yIWOEP2484087 0l e, pyri dazi nyl or pyrazinyl, each FCTH#H2012/G08067
unsubstituted or nono- or disubstituted dgg-A, and pharmaceutically
usabl e salts, tautonmers and stereoi soners thereof, including mxtures
thereof in all ratios. 25 7. Conpounds according to one or nore of
Clainms 1-6 inwhich Het' denotes piperidinyl, pyrrolidinyl,

pi perazi nyl, |oxaz&lampaiyid Neet rahlﬁdb é{ﬁyﬁany 1QsoHEZ 016 df nyl or

mor phol i nyl W‘.ph rey-Hbe—oh ofteH-substituted by—A—and/-oF
=0 (car- 30bonyl oxyg ; and pharm ut| cglly usable sa:lts

tautomers and stereoi sQyers thereof, gncluding mgrures rhereof in
all ratios. WD 2012/ 104007PCT. EP2012/ 000067 -7'4 - 8. Conpounds

accordi ng to|one Of A4’ of CI aims 187 in which Agenot es{ unbranched

or brariched ,Ir\)” “u” Clators—in—which 1-7 H atdns may. he
replaced by F, 5and ph% rraceutl cal | yEUsabI e saltsB tautorrers and
st ereoi soner § ther eOT--A1I1FiICI udir Mg m Xtor es—trher eof BI m—attrattos—9:

Conmpounds acc¢ording to one or nore of Claings 1-8 i'n which denotes

i ndazol - 3, -4- or -7-"W14"i m dazo[ 1, 2Aa] pyriim di n- 3- 10or] - 5-yI,

ci nnolin-4, or 8- vl i soqui nnl in-1- 14- -5- or -6§- vyl

1H pyrrol o[ 3, 2 c] pyrlﬂ‘pﬁhs- 4 or A7 yI, 1H pyerI 0[2 3-c]-
pyridin-3-, {Z=—or =% éblu furof 2, 3=clpyrt+dit=3—; -
furo[ 349-b] pyridin-3-"0or -7-yl] 2,6-haphthyridin- ﬁ‘ or -4-y|, 2, 7-

naphthyridin:4-yl, pyapdo[ 2, 3- b] pyragi n-7-Tor 8-yg, €aci] of Ibwhich
| S unsubstituted or mono- or disubstituted!by R5: am nodui nolin- 4-

-5- or -8-yl1] 1,8-naphBRYyridin 4-y1WBi ch i<> unsubBtitutdd or

nonosubst i t ufed— N thesFposttior—byR5; 1-8—hapht-hyri din-4-yl
whi ch may be substituﬁg in the 2-po§|t|on by A, Elal, CN,
IIA32II B
15
|C5ol 10 nM -1 },lM =A
TuM-10puM =B
20
(.
25

30



20-[C(R6) 2], -Cyc, OR6, N(R6)2, SQ2A or SQ2Ar, Rldenotes H or A,
R2denotes H, benzyl or A, R3denotes H, A or R5denotes A Hal, CN,

- [ C( R6) 2] wanrp12/1p4eR6) 2] - Het, OR6, 250Cyc, Het', N(R6) 2, po@afr2013W0ddéve7
or =0, Rédenotes Hor A, Adenotes unbraggched or branched alkyl
having 1-6 C atons, in which 1-7 H atons may be repl aced by F,

A" denot es unbranched or branched al kyl having 1-4 C atonms 30or Cyc,
Cycdenot es cycl oal kyl having 3, 4, 5, 6 or 7 C atons, WO

2012/ 104007 PATieErANONM D LA BlcArrdiite te mazheaientehi ch is unsubsti tut ed
or nono- or disubsti- tuted by A Hetdenotes a nobnocyclic aromatic
heterocycle having 1 to 4 N, 0 and/or S atonms which is unsubstituted

or nono- or c&%g]é'lhg?ﬁgec@bﬁia@t' denotes a nonocyclic saturated

het er ocycl e havin 0 and/or S atons which is unsubstituted
or nono- or dhsobsibhtaitl®s dyf @n aotiVeocomPouhidloflroforsiufa | 4id 5B ofadisb-

denotes; 0, 1 or nd armaceutical ly usable salts, tautoners and

st er eoisssomer sd]"ﬂ'ﬁ'é?yéﬁ?)ge’m?ﬂslgg?%g’”nfﬁ?w@g‘ﬁ%i”é‘(tﬁr is @digisted t@ pHL.5
using 2 N hydrochloric acid, sterile filiered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active compound.

10 Example B: Suppositories
A mixture of 20 g of an active compound 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 compound.

15 Example C: Solution
A solution is prepared from 1 g of an active compound of the formula I,
9.38 g of NaH;POy4 - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1| and sterilised by irradiation. This

20 solution can be used in the form of eye drops.

.,

Example D: Ointment
500 mg of an active compound of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
25

Example E: Tablets
A mixture of 1 kg of active compound of the formula | , 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

pressed in a conventional manner to give tablets in such a way that each

30 tablet contains 10 mg of active compound.



1510. Compounds according to Caim1l, selected fromthe group
Conpound No. Name and/or structure "Al _ )

4- (1H Pyr rebepR/184day pyri di n-3-yl) qui nol i n-2-yl am ne "A2" pcr/Ep2012/000067
3-(1HPyrrol o[ 2, 3-b] pyridin-3-yl)-1Hindazole 3-0

H Pyrrol o[ 2, 3-b] pyri di n- 3-ypi m dazo[ 1, 2-af - pyri m di ne

4- (1H Pyrrol o[ 2, 3-131pyri di n- 3-yQci nnol i ne o

2- Phenyl -5- (1H-pyrrol of 2, 3-b] pyri din-3-y1)-1,8- naphthyridine

5- (1H Pyrrol dExa PY'Diligtedll) - 2- (4-trifl uoromet hyl -

phenyl ) -1, 8-napht hyri di ne - _
5- (1H Pyr r ol of 20IstsiAgyeased angloypudly e hokimpe EABd subsequently coated in

a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

5
Example G: Capsules
2 kg of active compound of the formula | are introduced into hard gelatine
capsules in a conventional manner ir such a way that each capsule con-
tains 20 mg of the active compound. |
10
| Example H: Ampoules ‘
A solution of 1 kg of active compound 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
15 10 mg of active compound.
20
(
25

30



4- (1H Pyrrol o[ 2, 3-b] pyridi n-3-yl)-1, 8- napht hyri di ne
2

Met hoxy- 4- (1H pyrrol o[ 2, 3- b] pyr|d| n- 3- yI) 1, 8- naphthyridine -76 -
"Al 0" 1- Bah2peeildT ony1- 341H pyrrol of 2, 3-1D0] pyri di n- 3- YBCT/EP2012/000067
1H pyrrol o[ 2, 3-c] pyridine "Al" _71 -
5-(1HPyrrol o[ 2, 3-10] pyri di n-311)i soqui nolin-1 -yl anine "Al 2"
3-(1HPyrrol o[ 2, 3-1D] pyri di n- 3-ypfuro[ 2, 3-c] pyri di ne
5-(6-Met hyl - 1H pyrrol o] 2, 3- 1Apyri di ne- 3- ypi soqui nol i ne

1- Benzenesul f ony1- 34541- et hy1- 1H pyPatent-Qlayms- 1H-

pyrrol o[ 2, 3-b] pyridin-3-yl11-1H pyrrol o] 2, 3-c] pyri di ne "A13" "A13"
n A14" " A13" n A15"

5(2- Met hy1- 1H. py@dthpbdnds dBtheyoidi@-13- yO soqui nol i ne " Al6"

5 RS R
AN
[ N\ -R1 I
=
N N
\
R2
10
5 in which
R denotes indazol-3-, -4- or -7-yl, imidazo[1,2-a]pyrimidin-3-

or -5-yl, cinnolin-4-, -5- or -8-yl, isoquinolin-1-, -4-, -5- or -6-
yl, 1H-pyrrolo[3,2-¢c]pyridin-3-, -4- or -7-yl, 1H-pyrrolo[2,3-

15 clpyridin-3-, -4- or -7-yl, furo[2,3-c]pyridin-3-, -4- or -7-yl,
furo[3,2-b]pyridin-3- or -7-yl, 2,6-naphthyridin-1- or -4-yl,
2,7-naphthyridin-4-yl, pyrido[2,3-b]pyrazin-7- or 8-yl, each of
which is unsubstituted or mono- or disubstituted by R®;
aminoquinolin-4-, -5- or -8-yl;

20 1,8-naphthyridin-4-yl which is unsubstituted or monosubsti-
tuted in the 7-position by R®, or 1,8-naphthyridin-4-yl, which
may be substituted in the 2-position by A, Hal, CN, -
[C(R®)]1-Cyc, ORE, N(R5),, SOLA or SOAT,

R’ denotes H or A,
25 .
R? denotes H, A’ or -[C(R®),],-Ar,
R® denotes H, A, Hal, CN, -[C(R%]-Ar, [C(R®)z].-Het, -
[C(R%)3]r-Cyc, ORE or N(R®),,
“ R® denotes A, Hal, CN, {C(R®%)],-Ar, -[C(R®)z],-Het, [C(R®)]n-

Cyc, OCyc, OHet', OR®, N(R%),, SO,A, SOAr or =0,

RS denotes H or A',



1-(1H Pﬁr rol o[ 2, 3-1D] pyri di n- 3-y1) - 2, 6- naPht hyri di ne "A17"
541- Met hyl- 1H pyrrol o[ 2, 3-10] pyri di n- 3-yQ soqui nol i ne "A18"
3- (1H Pyrwol20122102001D] pyri di n- 311) - 1H pyrrol o 2, 3-c] - per(gT/ﬁléml%&ognm
1- Met hyl- 3- (1H pyrrol o[ 2, 3-1D] pyri di n-3vg1l) - 1H
pyrrol o[ 2, 3-c] pyri di ne "A20"
3-[5-(1- et hyl- 1H pyrazol -4-yl1)-1Hpyrrol o[ 2, 3-N- pyridin-3-y11-1
H pyrrol o] 2, 3-c] pyri di ne "A21" . c
2- (Phenyl 7( : H pyAr ol of 2, 3- depgigsiunbrarzhad) erkrapehed gyl Bgying 1R G atoss,
7-(1H Pyrrol o[ 2, 3-b] pyri di p- 3cyd) 244411 &lu -
phenyplurof 3, 2-b] pyri di ne mAéEPéili O'% & dld (E‘Hz‘&%’u'fg 'I%ly be replaced by.O, N )
2- (4- Fl uor o- 2- net hyl pheny Lindfot B-atoys shayb2b@—8H=CH- groups and/or, in addi-
pyrioin-3-yl)furo[ 3, 2-1D] pyri di ne " A24"
4~ (1H Pyrrol o[ 2, 3- 131pyr | d%ﬁﬂeﬂff'ﬂ)‘ 2p0ms phbe yeRiaced RY Ly -

5

A denotes unbranched or branched alkyl having 1-4 C atoms
or Cyc,
Cyc denotes cycloalkyl having 3, 4, 5, 6 or 7 C atoms,
Ar denotes phenyl which is unsubstituted or mono-, di- or
10 trisubstituted by Hal, A, -[C(R®)2],OR®, N(R®)z, NO2, CN,
COOR®, CON(R®),, NRECOA, NR®SO.,A, COR®, SO.N(R®);
and/or S(O)nA,
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms which
15 is unsubstituted or mono- or disubstituted by Hal, A,
{C(R®)21:0R®, N(R®)z, NO2, CN, COOR®, CON(R"),
NRPCOA, NR®SO,A, COR®, SO,NR® and/or S(O)nA,
Het' denotes a monocyclic saturated heterocycle having 1 or 2
20 N, O and/or S atorns which is unsubstifuted or mono- or
disubstituted by A and/or =0,
( Hal denotes F, Cl, Brar |,
n denotes 0, 1 or 2,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,
25 including mixtures thereof in all ratios.
2. Compounds according to Claim 1 in which
R? denotes H, benzyl or A',
and pharmaceutically usable salts, tautomers and stereocisomers thereof,
30

including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which



am ne "A25" 54541-nmet hyl- 1H pyrazol -4-yl)-1H pyrrol o[ 2, 3-N-
pyriclin-3-yDi soqui noline "A26" 0067
342- Met hywpfpﬂ%lpg?ﬂal o[ 2, 3-1ol pyridin-3-y1)-1H pyrrol o] ZIT%TIET%))I/%/?Odi ne
"A27" 1-Benzenesul | ony1-342- et hyl- 1Hg$rrol of 2, 3- N-

pyridi n-3-yl)-1H pyrrol o[ 2, 3-c] pyri di ne " A28"

1- g 2- Met hyl - 1H-pyrrol o[ 2, 3-b] pyri di n-3-y0- 2, 6- napht hyri di ne "A29"
3-(1- Met hyl- 1H pygrol of 2, 3-1 aboyri di n- 3-yd3-1hh

pyrrol of 2, 3-c] pyﬁi di ne " A3gencte HA S ?I()(é )2ﬁ-Het,

3- (1- Benzyl- 1H pyrk endkmadedickiy usdbiks Saliél lautbiners and stereoisomers thereof,
pyrrol o[ 2, 3-c] pyridine "A31" ) )

5- ( 2- Met hy1- 1H pinclusling migtugpihargehinlyrajios. 6-

3 4. Compounds according to one or more of Claims 1-3 in which
Ar denotes phenyl which is unsubstituted or mono- or disubsti-
tuted by A,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

10
5. Compounds according to one or more of Claims 1-4 in which
Het denotes a monocyclic aromatic heterocycle having 1to 4 N,
O and/or S atoms which is unsubstituted or mono- or disub-
stituted by A,
15 and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
6. Compounds according to one o more of Claims 1-5 in which
Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxa-
20 zolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl,
. tetrazolyl, thiadiazole, pyridazinyl or pyrazinyl, 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.
25
7.  Compounds according to one or more of Claims 1-6 in which
Het' denotes piperidinyl, pyrrolidinyl, piperazinyl, oxazolidinyl,
tetrahydropyranyl, imidazolidinyl or morpholinyl, each of
which may be mono- or disubstituted by A and/or =0 (car-
30 bonyl oxygen),

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all -atios.



napht hyri di n-1-yl am ne "A32"

5-(1H-Pyrrol o[ 2, 3-b] pyri di n-3-y1)-2, 6-naPhthyridin-1 - y|lanine "A33"
1- Met hy 1-SOR0[21104807 hy| - 1H pyrazol -4-y1)-1 H b5 r2/608d67

pyrrol o[ 2, 3-b] pyri di n-3-y1] - 1H pyrrol of 243-c] pyri di ne "A34"
5-(1HPyrrol o[ 2, 3-b] pyridi n-3-yl)-1-(tetrahydropyran-4-

yl oxy) i soqui nol i ne "A35" 545-(1-Methyl-1

H pyrazol -4-y1)-1H pyrrol o] 2, 3- 1A-
pyridin-3-yl]-1-(tetrahydropyran-4-yl oxy)isoqui noline "A36"

2- (1 Met hyl - razol r.ol . ; 7 i

oytidin. 3yl furg’f) LB}%S %8087 &'fi%éoon%% oF ®hims 1-7 in which
-(1HPyrrul o 2, A- b] pyri di deﬁem@mmqamctEd orebrandiged alkyl having 1-6 C atoms,

1H- lo[2,3-b di n- 3-yh
IH Pyrrol of 2. 3 bl pyr i W WBGREYY HISIhS TR B ec-00 b
- (2- Hgdr oxyet hyb) g hnahifab¥id @A!IWL%E\%@%Q&( k&litBréry Ahd stereoisomers thereof,

including mixtures thereof in all ratios.

I\)OD\ICD

9. Compounds according to one or mare of Claims 1-8 in which
R denotes indazol-3-, -4- or -7-yl, imidazo[1,2-a]pyrimidin-3-

10 or -5-yl, cinnolin-4-, -5- or -8-yl, isoquinolin-1-, -4-, -5- or -6-
yl, 1H-pyrrolo[3,2-c]pyridin-3-, -4- or -7-yl, 1H-pyrrolo[2,3-c]-
pyridin-3-, -4- or -7-yl, furo[2,3-c]pyridin-3-, -4- or -7-y}, furo-
[3,2-b]pyridin-3- or -7-yl, 2,6-naphthyridin-1- or -4-yl, 2,7-
naphthyridin-4-yl, pyrido[2,3-b]pyrazin-7- or 8-yl, each of

15 which is unsubstituted or mono- or disubstituted by R®;
aminoquinolin-4-, -5- or -8-yl;
1,8-naphthyridin-4-yl which is unsubstituted or monosubsti-
tuted in the 7-position by R®, or 1,8-naphthyridin-4-yl, which
may be substituted in the 2-position by A, Hal, CN,

20 [C(R®)2]n-Cyc, OR®, N(R®)2, SO.A or SO-AT,
( R’ denotes Hor A",

R? denotes H, benzyl or A',
R® denotes H, A or -[C(R®),].-Het,
R® denotes A, Hal, CN, -[C(R®)].-Ar, {C(R®)2].-Het, OR?,

25 OCyc, OHet', N(Rs)z, SOLA, SOAr or =0,
R® denotes H or A,
A denotes unbranched or branched alkyl having 1-6 C atoms,

in which 1-7 H atoms may be replaced by F,

A denotes unbranched or branched alkyl having 1-4 C atoms

30 or Cyc,

Cyc denotes cycloalkyl having 3, 4, 5, 6 or 7 C atoms,



2H- 2, 7- napht hyri di n- 1- one " A41"
5-(2-Cycl opropyl-1Hpyrrol o[ 2, 3-b ridin-3-yl)-2, 6-
napht hyr iWORoR2/1@40he " A42" Tey y1) PCT/EP2012/000067
5 (6- Met hoxy: 1H pyrrol of 2, 3-b] pyri di n-37§1) -2, 6- napht hyri di n-1-am ne
A43"  5-(6-Met hyl -1H pyrrol o[ 2, 3-bl pyridin-3-yl)-2, 6-

napht hyri di n- 1-am ne " A44"
5- (6- Met hoxy- 2-met hyl - 1H pyrrol o[ 2, 3- bl pyri di n-3-y1) - . .
2, ? napht hyri di nAt- ani ne Mczeazh@oub@l%pm ppsdhstiteied @ ponargor disubsti-
5-(2,6-Dinmethil:1H pyrrolo - blpyridin-3-yl)-2, 6-
napht hyri di n- 1- am ne " A45"{“%e§b9pe y1)

Het denotes a monocyclic aromatic heterocycle having 1to 4 N,

O and/or S atoms which is unsubstituted or mono- or disub-
5 stituted by A,
Het' denotes a monocyclic saturated heterocycle having 1 or 2
N, O and/or S atorns which is unsubstituted or mono- or

disubstituted by A and/or =0,

10 Hal denotes F, CI, 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.
"A1" 4-(1H-Pyrrolo[2,3-b]pyridin-3-yl)quinolin-2-ylamine
20 "A2" 3-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-1H-indazole
"A3" 3-(1H-Pyrrolo[2,3-blpyridin-3-yl)imidazo[1,2-a]-
( pyrimidine
"A4" 4-(1H-Pyrrelof2,3-bipyridin-3-yl)cinnoline
“AS" 2-Phenyl-5-(1H-pyrrolo[2,3-b]pyridin-3-yi)-1,8-
25 naphthyridine
"AG" 5-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-2-(4-triflucromethyl-
phenyl)-1,8-naphthyridine
"AT" 5-(1H-Pyrrclo[2,3-b]pyridin-3-yl}isoquinoline
"Ag" 4-(1H-Pyrrolo[2,3-b]pyridin-3-yl)-1,8-naphthyridine
30 "AQ" 2-Methoxy-4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-1,8-
naphthyridine




and pharmaceutically usable salts, tautonmers and stereoi soners
thereof, including mxtures thereof in all ratios. 11 Prf&ﬁﬁﬁzoﬁ%ooh@e
prepar at i 9R 8128 Pounds of the fornula | according to Gains 1-10
and pharnmaceutically usable salts, tautdfrers and stereoiso- ners

t hereof, characterised in that a conpound of the fornula Il R3 in
which Rl and R3 have the nmeanings indicated in Caim1 and R2 denotes

345 5 tetr anet py LATE, 5 [ SraBerIeanEorA o NESYER AR A PSSt
B REe Yormor o R T b LR anie = comound
the meaning i ndi cat &4 O ab(l I-ZH-,PyerIa[ZSbeinyridireawd)ii&ﬂqUimﬂi@fbb"%nibﬁse
or acid of the fprmula | s convertedintoonrepi-ts—Satts—VO
2012/ 104007PCT/ EP20¥21800057 3-(19- -yfi@P[%@l&ﬁfﬁﬂ%ﬁsy'ﬁﬂﬁ?g?’?é‘f]%'@Pe
e P T B EFPRYRG S B sandoins
st er eoi soners t hereok14'1 ncl ydBagzariesuifory-3-fe( Bafethyl- #i-pyrazol-dsyl)-3Hng
optionally excip|ents and/ pr adjuvants, 13. Co nds of .the farnmul a
| according to C aim1-10 andPyFelpiHasBlRyridin-3- rﬁ??lgl-pyrro?op,Iﬁc]pyrldlne
"A15" 5-(2-Methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)isoquinoline
"A16" 1-(1H-Pyrrolo[2,3-b]pyridin-3-yl}-2,6-naphthyridine
10 "A1T" 5-(1-Methyl-1H-pyrroloj2,3-b]pyridin-3-yl)isoquinoline
"A18" 3-(1H-Pyrrolo[2,3-b]pyridin-3-y1)-1H-pyrrolo[2,3-c]-
pyridine
"A19" 1-Methyl-3-(1H-pyrrolo[2,3-b]pyridin-3-yi)-1H-
pyrrolo[2,3-c]pyridine
10 "A20" 3-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridin-3-yl]-1H-pyrrolo[2,3-c]pyridine
"A21" 2-Phenyl-7-(1H-pyrrolo[2,3-blpyridin-3-yl)furo[3,2-b]-
pyridine
20 "A22" 7-(1H-Pyrrolo[2,3-b]pyridin-3-yl}-2-(4-trifluoromethyl-
phenyl)furo[3,2-blpyridine
{ "A23" 2-(4-Fluoro-2-methylphenyl)-7-(1H-pyrrolo[2,3-b]-
pyridin-3-yl)furo[3,2-b]pyridine
"A24" 4-(1H-Pyrrolo[2,3-b]pyridin-3-yI)-2,7-naphthyridin-1-yl-
o5 amine
"A25" 5-(5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolof2,3-b]-
pyridin-3-yl)isoquinocline
"A26" 3-(2-Methyl-1H-pyrrolo[2,3-b]pyridin-3-yl}-1H-
oyrrolo[2,3-¢]pyridine
30 "A2T7" 1-Benzenesulfonyl-3-(2-methyl-1H-pyrrolo[2,3-b]-
pyridin-3-yl)-1H-pyrrolo[2,3-c]pyridine




cally usable salts, tautoners and stere
m X- tures thereof in all r
treat mentWERHMWANs, tunour 10growt h,

14. Conpounds of the fornula | accordin
physi ol ogi cal |y acceptable salts, tauto
for use for the treatnent of tunours,

oi soners thereof, including
atios, for use fo E
t unour net ast asesl;mt/ ?zé)rlz%()&g.

g7t-o d aim 1-10 and/ or
ners and stereoi soners thereof

where a therapeut ically

effective 15anount of a_.co pound.of fhn formila | dri-ri-steret—n
conbi nation with a @#ount fr omd-NMeteyioiibPys ro@%@rtﬂagﬁdlp&@g—?ﬁ-
nodul at or, 2) angdrogen receptor nodul at or, hﬂﬁkhﬂﬁgd receptor
nodul ator, 4) cypotoxic agent, 5) antlproll rative agent, 6)
prenyl -protein tfansfzg'ase| i nhiHi1-Methyl)1HidBrGA2 Seblpyticines- yhHitbi t or |
8) HIV protease jnhibitor,|9) 20reverse trans ;%Eﬁ?ss i nhi bitor and
10) further angipgenesis i hibitors. 15.pﬂié%ié 18PYEF " ehe fornula |
accordgng to O arm-iztO—=ang/or ool FieR: 1Ny TCEINE TR
tautomers and ster eoA:gg re t he%’g’}’ﬁe;ﬁi?fg ?f{%lﬂ?ﬁm Eat meﬂ)
tunours, where altherapeutically ef f ect i pyer@d@ndeiptyridinea conpound of
the formula | isladmnistered in conbinat
conpound fromthe grddp 1) |oestd- %Mﬁthﬂcﬂ’éﬁdfroﬁg&%&'dm% yﬁr?déogen
receptor nodulatpr, 3) retinoid receptohaﬁpﬁwlaﬁp{ kﬂﬁmgytotOX|c
agent, 5) antiprpliferative agent, 6) pre protein transferase
i nhi bitor, 7) HMG CeAgzeduct & elH-Fyrioid[3-bRpYaYinkE-yl) Birephthyridin-1-
i nhi bi4gr, 9) reverse transgcriptase inhibitor and 10) further
angi ogenesi s inhibitors. ylamine
"A33" 1-Methyl-3-[5-(1-methyl-1H-pyrazol-4-yl)-1H-
pyrrolo[2,3-b]pyridin-3-yi]-1H-pyrrolo[2,3-c]pyridine
"A34" 5-(1H-Pyrrolo[2,3-b]jpyridin-3-yl)-1-(tetrahydropyran-4-
. yloxy}isoguinoline
15 "A35" 5-[5-(1-Methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridin-3-yl]—1-(tetrahydropyran-4-y!oxy)isoquinoline
"A36" 2-(1-Methyl-1H-pyrazol-4-yl)-7-(1H-pyrrolo[2,3-b]-
pyridin-3-yl)furo[3,2-b]pyridine
"A3T" 6-(1H-Pyrrolo[2,3-b]pyridin-3-yl)isoquinoline
20 : -
"A38" 7-(1H-Pyrrolo[2,3-blpyridin-3-yl)pyrido[2,3-bjpyrazine
( "A39" 8-(1H-Pyrrolof2,3-b]pyridin-3-yl}pyrido[2,3-b]pyrazine
"A40" 2-(2-Hydroxyethyl)-4-(1H-pyrrolo[2,3-b]pyridin-3-yl)-
2H-2,7-naphthyridin-1-one
o5 "A41" 5-(2-Cyclopropyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-2,6-
naphthyridin-1-amine
"A42" 5-(6-Methoxy-1H-pyrrolo[2,3-b]pyridin-3-yt)-2,6-
naphthyridin-1-amine
"A43" 5-(6-Methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)-2,6-
30 naphthyridin-1-amine
"A44" 5-(6-Methoxy-2-methyl-1H-pyrrolo[2, 3-b]pyridin-3-yl)-
2 B-naphthyridin-1-amine
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-78 -

"A45" 5-(2,6-Dimethyl-1 H-pyrrolo[2,3-b]pyridin-3-yl)-2,6-
naphthyridin-1-amine

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according to
Claims 1-10 and pharmaceutically usable salts, tautomers and stereoiso-

mers thereof, characterised in that a compound of the formula Il

R3 |

TN
R1 I
-
N N
\
R2
in which R' and R® have the meanings indicated in Claim 1
and R? denotes an azaindole protecting group,
is reacted with 4,4,5,5-tetramethyl-1,3,2-dioxaborolane in a Masuda

reaction, and the pinacolyl boronate formed as intermediate is reacted
with a compound of the formula !l
X-R I,

in which X denotes CI, Bror/|,

and R has the meaning indicated in Claim 1,
in a Suzuki reaction,

and/or

a base or acid of the formula | ié converted into one of its salts.
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13.

14.

15.

Medicaments comprising at least one compound of the formula |
according to Claim 1-10 and/or pharmaceutically usable salts, tautom-
ers and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

Compounds of the formula | according to Claim 1-10 and pharmaceuti-
cally usable salts, tautomers and stereoisomers thereof, including mix-
tures thereof in all ratios, for use for the treatment of tumours, tumour

growth, tumour metastases and/or AIDS.

Compounds of the formula 1 according to Claim 1-10 and/or physio-
logically acceptable salts, tautomers and stereoisomers thereof for
use for the treatment of tumours, where a therapeutically effective
amount of a compound of the fermula | is administered in combination
with a compound from the group 1) oestrogen receptor modulator, 2)
androgen receptor modulator, 3) retinoid receptor modulator, 4) cyto-
toxic agent, 5) antiproliferative agent, 6) prenyl-protein transferase
inhibitor, 7) HMG-CoA reductasz inhibitor, 8) HIV protease inhibitor, 9)

reverse transcriptase inhibitor and 10) further angiogenesis inhibitors.

Compounds of the formula | according to Claim 1-10 and/or physio-
logically acceptable salts, tautomers and stereoisomers thereof for
use for the treatment of tumours, where a therapeutically effective
amount of a compound of the fcrmula | is administered in combination
with radiotherapy and a compound from the group 1) oestrogen
receptor modulator, 2) androgen receptor modulator, 3) retinoid
receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6)
prenyl-protein transferase inhibitor, 7) HMG-CoA reductase inhibitor,
8) HIV protease inhibitor, 9) reverse transcriptase inhibitor and 10)
further angiogenesis inhibitors.



