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'It:?/) comgﬁggb@ﬁﬁéﬁe formula 1 5 R6 1 R4 10 in which Rlden%Fi@EPﬁPOB{D 1&]3

15 R2denotes A, Hal, CN, (CH2) CONH( CH2) pAl - - C( OH) R6- Ar,

-[ C(R5) 21- Ar, -[C(R6)2] -,-Het, -[C(R6)2]1-cycloal kyl, -NR6A, -NRGAr,

NR6I -1 et, 4C(R5) 211N( R6)2 1 hydroxycycl opentan-1-yl or

Ly oxyeyst ohexan L Sy BB i in PuarhFo it
-[C(R6)2bC(0)N(R6)2 COHet or O(CH2)pHet1l , R5denotes H, A or

cycl oalkyl, The invention relates to compounds of the formula |

5
I
) 10
in which
R’ denotes H or A,
v R denotes A, Hal, CN, (CH2)aCONH(CH,),Ar, -C(OH)R-Ar,
AC(R®):1n-Ar, -[C(R%)2]s-Het, {C(R%),]-cycioalkyl, -NRSA,
-NR®Ar, NR*Het, {C(R®%);]mN(R®),, 1-hydroxycyclopentan-1-yl
or 1-hydroxycyclohexan-1-yl,
20 R® denotes H, R®, -[C(R%)2]-Ar, -[C(R%)2]-Het, -[C(R®),)-
cycloalkyl,
. R denotes H, Het-, Ar-, -R?, -OR®, -[C(R%),],C(O)N(R®),
CO-Het or O(CHy),Het',
R® denotes H, A or cycloalkyl,
25 5
R denotes H or A',
A’ denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F,
cycloalkyl  denotes cyclic alkyl having 3-7 C atoms, which may addition-
30 ally be substituted by alkyl having 1-6 C atoms,

A denotes unbranched or branched alkyl having 1-10 C atoms,
in which one or two CH and/or CH; groups may be replaced



25R6denotes H or A, A denotes unbranched or branched al kyl having

1-10 C a ich 1-7 H atonms may be replaced by F,
cycl oal k;f@g?{g%ogoss\ﬁ%ycl ic alkyl having 3-7 C atoms, which F&}/EP2009/004013

addition- 30ally be substituted by al kyl-Baving 1-6 C atons, Adenotes
unbranched or branched al kyl having 1-10 C atons, in which one or two
CH and/or CH2 groups may be replaced WD 2010/000364PCT/ EP2009/ 004013

- 2- Dby N O, S atons and/o y -CH= roups and/or in addi- tion
1-7 H atons may be repl §¥$j @ygﬁto'ﬁﬁé\%&@i oHgCHs gipugpand/or in addi-
5Ardenot es phenyl whi chibg UPSHESL a9 i- or tri-

substituted by Hal, A OR5, N(R5)2, ,égﬁdp%%g%¥ﬂW(R5)z, NR5 COA,
NR5S02A, COR5A SO2N( R5) deapigsd¥HSPOBrAr $@t,denot es a nmono- or bicyclic

saturated, unsaturated or aronmm- 10tic heterocycle having 1 to 4 N,
and/ or 0 and/ ¢ S at onsdehbies prenyhwhizstis unkeldstiutetiotranods-, di- or tri-

(G poon( ) 2. Facon, By GHT B, Bl Ecallh, Mo Gob A B0
SCG2NR5 and/ or $(0) A, 155@%(39@@)58“@3@%@, Q@%Fgr %ﬂ(gﬁa&wdyg 1

to 4 N 0, and or S atons I's unsubstitte
di substituted by A S(0PFAAnd/ or COA,

Het denotes a mono- or bicyclic saturated, unsaturated or aroma-
10 tic heterocycle having 1 to 4 N, and/or O and/or S atoms
( which is unsubstituted or mono- or disubstituted by Hal, A,
OR®, (CHZ)}pN(R®)z, NO3, CN, (CH3),COOR?, (CHZ);CON(R®),,
NR°COA, (CHo),Het', (CH,),COHet', NR?SO,A, CORS,
SONR® and/or S(O),A,
.5 Het! denotes a saturated heterocycle having 1to 4 N, O, and or S
atoms which is unsubstituted or mono- or disubstituted by A,
S(0)pA and/or COA,
Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or 4,
” n denotes 0, 1, 2, 3 or 4,
o] denotes 0, 1 or 2,
( and pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios.
- fn addition, the application relates to a preferred embodiment of the com-

pounds of the formula |

30



Hal denotes F, C, Br or |, ndenotes 1, 2, 3 or 4, 20ndenotes 0, 1, 2,

3 or 4, pdenpbRsefes 1 or 2, and pharnaceutically usable S%Urﬁ:’ P2009/004013
tautoners and stereoi soners thereof, including m xtures thereo
all ratios. 25In addition, the appli catiod-relates to a preferred

enbodi ment of the com pounds of the fornula I WO
2010/ 000364PCT/ EP2009/ 004013 - 3 - i n which 10Rldenotes H or A,
R2denotes Hal, CN, (CH2)nCONH( r -C(OH) R5- Ar, -NR5A, - NRGAr,

NRSHet, -[C(R5)2],,,N(R5)2, 1-h dro ychppentan-1-y1 or
1- hydr oxycycl ohexan-1-yl, 15R3denot es€>ﬁ/ \QI_AR2 Rddenotes Het-, Ar-,

-R5, -O0R5, [C(R6)21nC(0)N(R6)2 CO- Hegt or O(CH2) pHet 1 ,
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in which
¢ 10 R’ denotes H or A,

- R? denotes Hal, CN, (CH2),CONH(CHy),Ar, -C(OH)R®-Ar, -NR°A,
-NR°Ar, NR°Het, -[C(R%)2JmN(R%), 1-hydroxycyclopentan-1-yl
or 1-hydroxycyclohexan-1-yl,

15 R3 denotes R®, or A,

R* denotes Het-, Ar-, -R®, -OR®, {[C(R®),].C(O)N(R®),, CO-Het
or O(CHy),Het!,

R® denotes A or cycloalkyl,

R® denotes H or A,

20
A denotes unbranched or branched alkyl having 1-10 C
( atoms, in which 1-7 H atoms may be replaced by F,

cycloalkyl  denotes cyclic alkyl having 3-7 C atoms, which may addition-
ally be substituted by alkyl having 1-6 C atoms,

25 A denotes unbranched or branched alkyl having 1-10 C atoms,
in which one or two CH and/or CH; groups may be replaced
by N, O, S atoms and/or by —-CH=CH- groups and/or in addi-
tion 1-7 H atoms may be replaced by F,

X denotes NH, O, S or SO.,
30 Ar denotes phenyl which is unsubstituted or mono-, di- or tri-

substituted by Hal, A, OR%, N(R%),, NO,, CN, COOR?®,



R5denotes A or cycl oal kyl, 20R6denotes Hor A, A deﬂot es ﬂnbr anched
or branc I avi ng 1-10 C at ons, in which 1-7

be repl aléggzﬁm%ﬁl%%ycl oal kyl denot es cyclic al kyl having 3P?T@Pé’t?°8{%4° 3
which may addition- ally be substituted b$- al kyl having 1-6 C atons,
25Adenot es unbranched or branched al kyl having 1-10 C atons, in which
one or two CH and/or CH2 groups may be replaced by N, 0, S atons

d/or by -CH=CH group ool It -7 be
?gpl acedyby F, denotes W%&SW@ hﬁf%@é\n&@,er&Ms
unsubstituted or nono-, s'(i%ppr tri- substituted by Hal, A OR5,

N(R5) 2, N2, COORS, 2010/ 000364PCT/ EP2009/ 004013 - 4 -
CON(R5) 2, NR5OEA, NR5S09RNOIEsREMOos0p R REY2licsaiumted( @)shtutatedenatasaa

L“;C?‘ng‘” PL)CXC'N' “and! or 16 SIePERARPEIREC &4 ML ARon 0 2n S TS or

nono- di substituted bmidzﬁalb ué?meﬁEe&%ﬂ}ﬁgﬁaﬁm%ﬂgmmm Hal, A
COOR 2) pCON

(NCRJ;Q)FZ)A ngs(cgo)z%% 253%5 gz) ):Hé‘!% Mt &Hap@ a(@hl2),CON(R®);,

het erocycl e having 1 toNﬁ5§O;Q (CH) %%%%wﬁeﬁmﬁl?{ SbSA COR®,

unsubsti tuted or nono- |subst|?uted
SO2NR® and/or S(0),A,

Het' denotes a saturated heterocycle having1to 4N, O, andor S
i 10 atoms which is unsubstituted or mono- or disubstituted by A,
¢ S5(0),A and/or COA,
Hal denotes F, CI, Bror |,
m denotes 1, 2, 3 or 4,
n denotes 0, 1, 2, 3 or 4,
15 p denotes 0, 1 or 2,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios.

20 The compounds of the formula | according to the invention also include

pharmaceutically usable derivatives and solvates thereof.

The invention was based on the object of finding novel compounds having
valuable properties, in particular those which can be used for the prepara-

25 tion of medicaments.

It has been found that the compounds of the formula | and salts and/or sol-
vates thereof have very valuable pharmacological properties while being
well tolerated.

30
In particular, they exhibit a cell proliferation/cell vitality-inhibiting action as

antagonists or agonists. The compounds according to the invention can



S(0) pA and/ or COA, Hal denotes F, C, Br or |, denotes 1, 2, 3 or 4,

denot es or 4, 15denotes 0, 1 or 2, and pharnmaceutical |
usabl e sg)lv?é?mfuao%%éners and stereoisoners thereof, incl udlpﬁamrﬁz%’cg{w@@

thereof in all ratios. 20The conpounds of5the formula | according to
the invention also include pharmaceutically usable derivatives and
sol vat es t her eof The invention was based on the object of finding

novel conpoun havi val uabl e properties, in particular those which
can be ursrgd f Fﬁer:[ %reB?%Hﬁ‘?‘ﬁ”ig‘? FBH%@F'nﬂ”é’dﬁdé%fﬁé%t@e”FPfWe?%mﬂféewnﬂ@dfnd
that the conpewpowth ahdboheurhennkidiagid salts and/or sol vates thereof
have very val uabl e phar macol ogi cal properties while being well

tol erated. 30 I'hg@niprolifectvesAten ERRIBDIEDITG praiferatine mesay/eitdly
used for the gaphating and/or treatnent of tumours, tumour grow h
and/ or tumour nefastases. The antiproliferative action can be tested
in a prél I feration assay/vitality assay. 5 O her

4- rrolopyridjnyl)pyrimdinyl-2-am ne derivatives are described,
f oE pgxanpl 2?/ 63;‘@?/ ﬂn(BW @lopuidingpyimidinyl-2caminecdrrivatisgs arodegcribed, for

2355- 2363. QX Bokmnd Y1 . ARHELSE MPY Tl ShOuhn s ASOES) 9555. P eS

are al so descri
Other 4-(pyrrolopyridinyl)pyrimidinyl-2-amine derivatives are also described

by A. Karpov in his dissertation, University of Heidelberg, April 2005.

10
Other aminopyridine derivatives which carry a 2,2,6,6-tetramethylpiperidin-
4-yl radical are described in WO 2004/089913 for the treatment of inflam-

matory and autoimmune diseases.

15 Accordingly, the compounds according to the invention or a pharmaceuti-
cally acceptable salt thereof are administered for the treatment of cancer,
including solid carcinomas, such as, for example, carcinomas (for example
of the lungs, pancreas, thyroid, bladder or colon), myeloid diseases (for
example myeloid leukaemia) or adenomas (for example villous colon ade-

20 noma).

The tumours furthermore include monocytic leukaemia, brain, urogenital,
lymphatic system, stomach, laryngeal and lung carcinoma, including lung
adenocarcinoma and small-cell lung carcinoma, pancreatic and/or breast
carcinoma.

25
The compounds are furthermore suitable for the treatment of immune defi-

ciency induced by HIV-1 (Human Immunodeficiency Virus Type 1).

Cancer-like hyperproliferative diseases are to be regarded as brain cancer,
30 lung cancer, squamous epithelial cancer, bladder cancer, stomach cancer,
pancreatic cancer, liver cancer, renal cancer, colorectal cancer, breast can-

cer, head cancer, neck cancer, oesophageal cancer, gynaecological can-



by A. Karpov in his dissertation, University of Heidel berg, April

2005. 10 wbheromidaqopyri di ne derivatives which carry a PﬁBEpzoogmomls
2,2,6,6-tetranet hyl pi peridin4-yl radical are described in

2004/ 089913 for the treatnent of inflannaﬁory_and aut oi mmune
di seases. 15Accordingly, the conpounds according to the invention or
a pharmaceuti- cally acceptable salt thereof are adm nistered for the

treatment of GRAC®Kyoid Rahbsh %ﬁl@ﬁc&#Q?,ﬁg{rphiﬁg%erﬁﬁcﬁoﬁgc%t%%Lgﬁimia. In

exanpl e, carci nomas (for exa S, pancreas, _
bl adder or colr@ljGulay shocer-iieseslbgrowth @ a disease witishmpbresanel dttdget of

' (for. I AN col on ade- 20noma). The
tumours. T ur ¢ nd R R MAof s BE present dTHeRER 4 ST alP o AP fotmal
| ynphat i ¢ systends taeaBding trhenaeahticiss hEMe A8 G N For r‘n?ﬁ’cgm

| ung ad%nocar ci noma and smal |l -cell 1ung carcinom, pancreatic and/or
breast ¢&ar ci n@fHve fgrenientsoimiba twatmest #nd/ohpropiyéasssiof tiel said disciabes

t t t of | LGl i ced by H V-1 .(Human ,
| mmanodet i oi efay ot aE by EOG oW B Foring o e dyriaian tor s preparation
di seases are bbalpharegeedtchl d6r theaidat®RAE8hd/or PRopHylakis BRHR said dis-
squanous epitheli al gancer, bl adder cancer, stomach cancer,

pancreatic cafeefs anpieR RIgReses for tes eatraentof the shist diseases aomprising

oynaecol gai ol ot SRl o o RBEE P BRARS a5 Riid B e gpyention to
t hyr oi d1§ancea,pati¢nphum ot$uahnam ableikisiesatiion. and acute | eukaenmia. In

yﬂart icular, cancer-like cell growth is a disease which represents a
target of the present invention. The present invention therefore

TR e e L
prophyl axi s ontifielifesativedactions &he compounds according to the invention are
administered to a patient having a hyperproliferative disease, for example
15 to inhibit tumour growth, to reduce inflammation associated with a lympho-
proliferative disease, to inhibit transplant rejection or neurological damage
due to tissue repair, etc. The present compounds are suitable for prophy-
lactic or therapeutic purposes. As used herein, the term "treatment" is used
to refer to both the prevention of diseases and the treatment of pre-existing
20 conditions. The prevention of proliferation/vitality is achieved by administra-
tion of the compounds according to the invention prior to the development
of overt disease, for example for preventing tumour growth. Alternatively,
the compounds are used for the treatment of ongoing diseases by stabilis-
ing or improving the clinical symptoms of the patient.
25
The host or patient can belong to any mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
interest for experimental investigations, providing a model! for treatment of a

30 human disease.



and to the use of compounds according to the invention for the
pr epar at iv9g 28fo; armaceutical for the treatnent and/or prophyl axis
of the said g{sﬂ-%o%gses and to a process for the treatment FOf/RFRR0904$043

di seases conpri sing t he admi ni strdti on of one or nore
conpounds according to the invention to 10a patient in need of such
an admnistration. It can be shown that the conpounds according to

the i ti | R i i . The, d -
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eration/vitality

pre-existing 20conditions, The prevention of proli y ;

i s achi eved b{"F@HOR; Lptially t?‘?’rlﬂ'ﬁeﬁfa\&%'éo@@r?%‘ﬂﬁﬂg aneced.g Mite taséing

i nvention prieganbe dde i j f for
Pr event i ng' ¢ Unaur or aut N T ep ey el oS BBy S SR B
t he treat ment Obgelsngonaigingi afteades tieptraeabarel then gletsrmingd ovi ng t he

l'inical tient. 25 The host tient bel
Co any ramn § 08 tesk JelBsREAeR g, 4 i sha v aneBied B3sd RPResTar | y
humans; 19 odentiiseasacthedidtignis@us e A ﬁi&a?éﬁ‘% §bs isrt?Bit&EPl)i'suﬁiBfe%‘?s ’

6QWS, dogs, cats, etc. Animal nodels are of interest for experimental
i nvest i gat i on<ONSIHYAH Wyeduae dre undesitacbeelhpopulatiormirdbleuaryet dissease.

par i cul ar calg e vBaee Rt Ahatefhls dasBRIC he Boalmba e consealy

i nventi on cancddindetemtil aesnsidarableirbtactictshagecived g8} éﬁ'am@le%ﬂ Lure
of the cell is incubated ound according to the invention

with a co
at various cdﬁ_ﬁ‘%"l’?%ﬂ iAhe r?%‘ﬂCt@”ﬂBEﬁ%Getbbufd% aRkinoay b continiied entil t o
all ow (T SacidsenrafPRbinbie (MIGEICEIL MAFALR AL [Pl ¢ cel !
aliTty or mg ‘fy%‘&

proliferation, cell vit raton; “dsua n about one

hour and one week. In vitro testing can be carried out using

cultivated cefl s froma bi oEs san% e. The anmount of cells remaining
aget 8P

after the trediSiERACHAYHE Gatgd withedersgulafion & cell dselfaratignon
the specific aenpsilacatiSapoplodR) SPRE tbhditions of interest include, but are not
limited to, the following. The compounds according to the invention are
20 suitable for the treatment of various conditions where there is proliferation
( and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
25 disease after grafting, vein graft stenosis, perianastomatic prosthetic

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

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

30



10 di sease, the patient status, etc. A therapeutic dose is typically
sufficient considerably to reduce the undesired cell population in
the targetPeP 8B4 yhile the viability of the patient is REIRPAIIIGEOI3
The treatnment is generally continued untig-a considerable reduction
has occurred, for exanple an at |east about 50% reduction in the cel
burden, and may be continued until 15essentially no nore undesired
cells are detected in the body. There are many di seases associ at ed

wi th deregul ation of cell proliferation and cell death (apoptosis).

Th diti ' i , | i rd Ct :
oo e | T ERLERRSYABC ol b 8 Syl bl BEAC S ort i wiese
for the treat family conmanisioy KR IBEK| 86K aMtEPECtiB6ltmsSTRES kihasas hen

and/or mgration, of, snpot scle cells and/or inflammtory cells
into the inti w‘)"{e&{/'@%ﬁfﬂéﬁu\ﬁé@é|tf,an|S€§@ﬁ'qn pathiayranst eeriral asicoesliular

f1 ow t hbough fhtionss r\'ﬁ?é;']‘ i Reokntd ol
occl usi ve | esi ons. %c?:li%uhs?%/g&gra '%?é@%Pgwﬁgﬁﬁ%@”-of iméeﬂﬁ]gtan

i ncl ude at her tBRPEARITEG later dirtiverse asetabalic, 25 diiferstive afd kfe-syisedihingy,
vein graft stg@g&l S, perianastomatic prosthetic restenosis,

restenosi s af gngi oplasty or stent placenent, and the |ike. The
conpounds of the fornula I, also act as regul ators, nodul ators or

i nhi bitors of _protein kinases, in particular of the serine/threonine
ki nase 30t ypelSRRSER CRHEE B pProteine kinabea are hbaipistarisedity atesrdalpes detiv-

Ki. 10 ( PDK: .di t he i ti hi bi t.
Gortan act o ornypEraER R AT BRI K hskR, MSmeli iy PRl Sitip
20101000364P0D: ER2D6XH@OELISN in Eells wiRBK LSRNy b%@sqgﬁ%@ﬁg&ﬁt es

a sub-group of. the . protein kinase famly, conprising ,
S6K and PKC i'SB%%Q%C frERgsad Haawe expressipnoviviel restilisha updskirsd gabl

transducti on i a&H € ' functipons, such. as
survival, gr o@wﬁﬂ%ﬁéo@?c{fﬁfc g’%e%ééﬂaqte?’g@? ﬁ%%ééigs%bﬁﬁg agﬁw yr’?ﬁﬁ'tcﬁdﬁm(f‘s in
regul ator of uhdesired cedtmbiifleratiorpsath berasnicee smador ih rgpekstiRitp bPthe

ef f ect sy5 Di seases c%ﬁsed by protein kinases are characterised by
anomal ous actR/teSPH WQ)P“%‘?}E(%‘FWVWW@CW@CFﬁ'@ﬁeﬁt%ﬁhﬁrRQﬁﬁ@éﬁ@atlon

Anoral ous  actdfthé Yyehelvdhies cfchiss atdéi"ta{rilebrnétgiﬁ Iﬁﬁ%eeér(stb%rgéﬁ%g %@siéf an

whi ch do not usually express these prote I nases;
ki nase expr es¥litighy ket whidscan beicormetated iwithda cell proliferatibe digdasa, (i.euch

el prol i £ erite BRI R mila e egbberatan §oease ne.

15cor r espondiingrenses ejith iKbRAERS kitiReIlRB1)itHb thoa[\/%'néEiﬁ@ &id Qﬁc{teih%nase
anpl i fI2("0atI on of the gene which encodes a certalin protein Kinase or

the gerer ati SANAISAkedafiyanced hyihel praperte caabsencecsirasett afbinding pmo-

cell proliferati 'ﬁﬁﬂﬁ (i.e. the severity of one or nore synptons
ﬁf,the cell g%b%??gﬁgtlon%Hisease i ncreases with increasing kinase

| evel ) the bioavailability of a protein 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,

25 non-smali-cell lung cancer, multiple myeloma as well as renal cell carci-
noma and endometrium carcinoma, particularly also types of cancer in
which PTEN is mutated, inter alia breast cancer, prostate cancer and
glioblastoma.

30

In addition, the compounds according to the invention can be used to

achieve additive or synergistic effects in certain existing cancer chemo-



20can al so be influenced by the presence or absence of a set of

bi ndi ng Ry@zofoRiohsssOf this kinase. The nost inportant typ r
t hat can bg trg]gt eé usi ng a conpound according to the mvgﬁﬁ%ﬁgﬁ%ﬁﬁm

i ncl ude col orectal cancer, small-cell |un8-cancer, 25non-snal | - cel |
lung cancer, nultiple nyeloma as well as renal cell carci- nona and
endonetrium carci noma, particularly also types of cancer in which

PTEN i s mnut at £ | tate ncer. and. .
gl i obl ast oma. ng%rlar? adJi1 (ﬂ%ﬁoﬂ% E%ﬁ%%gng%)ﬁ?iosr%%@oser@ negfﬁf%?ytcﬁec r%'f_éﬁf“ﬂ)n
can be used t ingchiearehedaitherapias asy redigitetagiesf fects in certain

exi sting cancer chenp- WD 2010/ 000364PCT/ EP2009/ 004013 - 9 -

therapi es and radi otherapies and/or to restore t h,% effi cacyg‘_j;)l;ﬁ
certain exist e iAAERIN S186 TRRRS BheSrREdly ACh 3FhaRiRFeoi

i nventi an also relates to the optll%cagl 3'}F)%act3|f ve ‘%E)r ns ?stt%er%m sgrr%rs) ,
Ssal ts, "t he efahs.itbawnantiomers,dbenatersateshthaliiasteee@nory snditie hjrgrates

compounds s EaRer s et ISR FobtBRLEoT he defe ShAlrer feicommandsris
t he conpoundstaMaincid m@amadwﬁl%ﬁsooﬁihéﬂ'trsoméh%'ﬁ"loléédléﬁéﬁfoy g‘;&frq;gq;hné:is

Sol vates are, for exanple, nono- or dihydrates or oxXl
t er m phar maceWHE Quing|te tieir muvahatisactive fakem Salvateaare ffor erampie,

l e, the salt f. ; cording to the invention and al so
Eo- cal | pro roﬁ]é) %ggf)gungtsgg%ﬁaé&&gc%% prodrug derivatives is taken to
mean conpoundsheftemhehbiomatewtickily usable d@‘rlv@hvﬁ’s’é\}éetahéﬁ'tb PRGN FQdRim-

sugars or

e oot 1 boep B ALY cotmansctsaiban o e duon bt so-
called prodrug compounds.
The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,

15 sugars 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
according to the invention, as described, for example, in Int. J. Pharm. 115,
61-67 (1995).

20

The expression “effective amount” denotes the amount of a medicament or

of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.

25 In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease syn-
drome, condition, complaint, disorder or side effects or also the reduction in

30 the advance of a disease, condition or disorder.

The expression “therapeutically effective amount” also encom passes the

amounts which are effective for increasing normal physiological function.



formthe effective conpounds according to the invention. These al so

i ncl ude Ry | e pol yner derivatives of the conpounds accordin
to the iﬁ&ggﬁggﬂgggs described, for exanple, in Int. J. PR&affhP240p404013
61-67 (1995). 20 The expression "effecti-vid anount” denotes the anobunt
of a nmedi canment or of a pharmaceutical active ingredient which causes
in a tissue, system aninmal or human a biol ogi cal or nedical response
whi ch is sought or desired, for exanple, by a researcher or

physi cian. 25l n addition, the expression "therapeutically effective
amount " denot @hednvemivimilsvhélales HARRalsebMhiiurds %@Tﬁ@é&ﬂﬂgbﬁ@s of the
subj ect who h?s not received this amount, has the foll ow hg
consequence: Tormula dyfiop ggamplemixiaras, offwel diagterenrasrsn farexaomple in the
elimnpation o iqs .2 Sy.nd \ neit i.on, npl ai nt, di sorder or

Fatfe f11592201:35¥005 419, 164 0044 PR o

side effects or alsd fHe reduttion in ce of a disease,
conditidn or dheeedee paftalarknpretsrably mixheres Rf dtdrealsbihedfcf @Fhpoiehds.
anopunt"” al so enconpasses the anmounts which are effective for

i ncreasi ng normal physiol ogical function. WO

2010/ 000364P R0 5 i v ' | at he
use of m xtuszgggf th@%%%pgﬁﬁodéﬁo?orﬁﬁgmﬁ%% %gqp”ﬁ#%ﬁ J@?a%d%éhg%otf
m xtures of tawbd# agrecessiiarshe prapaeaiorpbbeompbhieds ef ihe fdirdulall scord-

1:3, 1.4, 1:5 1 . 1: 100 or ,1:1000. 5These are particularly
preferably m Wﬁ?@al{?s ifﬁ% apy Qgﬁﬁ??%e@ﬁﬁﬁﬁ'ﬁaé@ sais. fawemersoand

rel ates1®o thﬁeﬁéﬁ@@%@@tr@reéﬁﬁehér%faﬂs%d'in%ﬁ'é&hsa' ts thereof and to a
rocess for the preparation of conpounds of the fornula | accord- ing

to Clainms 1-12 and pharmaceutical ly usable salts, tautomers and

10st ereol somegs thepfRlounGFiASHGRIASH N that @) a compound of the

0 R2
15 =
~
R4 N R3
P [l
N~ N :
\
R
20
in which R" denotes an indole-protecting group,
( R? R® and R* have the meanings indicated in Claim 1,
is reacted with guanidine,
25
and the indole-protecting group is simultaneously or subsequently cleaved
off,
or
30

b) aradical R?ina compound of the formula | is converted into another
R2



20 in which R1L denotes an indole-protecting group, R2, R3 and R4

have t he
and the i

cl eaved of f, ( 0« _ o
i) cleaving off an amino-protecting group, ii) cleaving an imde to
gi ve an am ne, iii) carrying out an al kylation, 5 and/or a

base or

Above and bel

aci d

' Indicated in Caiml, is reacted wth guani dine,
VIERUL

fecting group is sinmultaneously or subs®GH&HRINP004013
or WD 2010/ 000364PCT/ EP2009Y1004013 - 1 1 - by

f, the formula] is converted into one of its salts.
g)\X/, the radicals RlL, R2, R3. R4and R6 have the neanings

i ndi cated for i) he cleving 8ff hin 4HiNBSSroREANELFbYp] Ndi cated ot her wi se.

10

15

20

25

30

iy  cleaving an imide to give an amine,

ity carrying out an alkylation,
and/or a base or acid of the formula | is converted into one of its salts.

Above and below, the radicals R’, R?, R®. R*and R® have the meanings

indicated for the formula [, unless expressly indicated otherwise.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6,
7, 8,9 0r 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1, 1,2-, 1,3-,2,2-, 2.3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methyipropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for example,
trifluoromethyl.

A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyi, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1, 1-trifluoro-
ethyl.

One or two CH and/or CH, groups in A may also be replaced by N,OorS
atoms and/or by -CH=CH- groups. A thus also denotes, for example,

2-methoxyethyl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, M- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-trifluoromethylphenyl, o-, m- or p-flucrophenyl, o-, m- or
p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-hydroxyphenyl, o-, m-
or p-methoxyphenyl, o-, m- or p-methylsulfonylphenyl, o-, m- or p-nitro-

phenyl, o-, m- or p-aminophenyl, o-, m- or p-methylaminophenyl, o-, m- or



10 A denot es al kyl, is unbranched (linear) or branched, and has 1,
2, 3, 4, oobozcs 9 or 10 C atoms. A preferably denotes nmet gl,
furtherm)re et(‘n P propyl, isopropyl, butyl, isobutyl, sed(RRP09gp4013
tert-butyl, furtherm)re al so pentyl, 1-,—’22——or 3-rrethy| butyl, 1,1-,
1,2- or 2,2-di met hyl propyl, 1-ethyl- 15propyl, hexyl, 1-, 2-, 3- or
4-nethy|penty| 1,1-, 1,2-, 1, 3- , 2 2 , 2,3- or 3,3-dinethyl butyl,

1- t hyl thyl-2- t hyl pr opyl ,
1% o 1 ‘?’“ﬁ‘f‘efné*eﬁ*ﬁﬁwwl S fi-Ri ePmingsultantiphny: cunel &
trifl ororreth thavigih (54 I & %ﬁ% n
1, I2 u3 4, 5Yﬂé? A C Zgzl?oniwmfr@[ ga@ﬁ%rﬁeﬁmbcget hyl", é}l),\()d 6 N9

i sopropyl bulpy‘Faer§HH1ﬁfiMl O-s Bt %lﬂmethquatbmnn@phenyémm ohpxqthoxy—
trlfluoroneth (o] trlfluoro or two
CH and/ CI—IZ)ééFb 52 Il?énrl))ﬁ\%rrh@t ygogéet%%ﬁ\%gcgd By O ”qc;\fjp@%ﬁ’o m-or
ggg/ or %y G'lﬁ@ﬂ‘a’@Pthyl fmhﬁgﬂe@ra@y@eﬁ wﬁeﬁ, 2f5;3r2 sxaml 8 3,5- d|]["luc|>ro|~
met oxyet ot e 0 anpl e en o-, m or p-toly
o-, m or Pﬁ? HAéi m2 éTa%pﬁﬁrd’p})?_”ng%ﬁSﬂphe@yr 23-, érd-, 2,5-, 2,6-,
p-i sopr opyl phswlor 3)54d|t5§’fon?HpHén§/Pr2t3 QUtzyé%hg"ﬁé'e ?4’6 Br nf&@-tnchloro-

p- trlfluoronethylp enyl, o-, f'l'dor ophenyl |
30p- br omophenpheny; p- Imlomerpd mflmmphehkdroplmenyl - fIQbrdMMdm@phéhﬁnyl

o-, m or | sul f onyl phenyl , m
or p-ni trophgggﬁlgmégro' 'erF”O[B)hQHYIan&gr‘F{}T%et -4- ?HO'ES)?{/) gny Y
p-rret hyl@m nophenyl , o-, m or WD 2010/ 000364PCT/ EP2009/ 004013 - 12

{ p-di met hyl ami nophen , 0-, m or p-amnosul fonyl phenyl, o-, m or
pret hyl ami nosfil P@H&ﬂuiﬂfbﬁ?/ﬂefer@bly danates phany!vdueh Eouysyiistityted oo mono-

o o honycar bodt Bh risustinfea 9 WG PREARISOANIRSRY! - o) ™ O

p- f or nyl phenyl o-, m or 5p-cyanophenyl, further preferably 2, 3-,
2, 5- - or 3,5-djfluoro- phenyl, 2,3-, 2,4-, 2,5-,
3. 4- Orlr@sgee "CEhP Wﬁéﬁybstltgt@s talenotess for @agnple324or 3+furyl,

TR Sty 2 of oyirdlyifia, £t Simifhzan 10 4 4-or

d
5-trichl orophen A-F1U0F &
u
di

2, 4-
2, 6-
3, 5-
3, 4,
2-fl uor o- 4- br@wrﬂmxfwm a- 5+'ﬂl-d>niazotyd), -34; by onBSERIFbIVY2-, 4- or 5-thiazolyl,
2, 5- di met hy1- f Slh gogot% e}/zolyl 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or
d-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3 ,4-
20 thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5y,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyi, 1-, 2-, 4- or S-benzimidazolyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-,
6- or 7- benzisoxazolyi, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
25 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- 8-, 7- or 8-isoquinolyl, 3-, 4-, 5- 8-, 7- or 8-cinno-
linyl, 2-, 4, 5-, 6-, 7- or 8-quinazolinyl, 5- or 8-quinoxalinyl, 2-, 3-, 5-, 6-, 7-
or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-
benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yl or 2,1,3-benzoxadiazol-
30 5-yl.

The heterocyclic radicals may also be partially or fully hydrogenated.



10 Ar particularly preferably denotes phenyl which is unsubsti tuted
or nono-,waimnidifogdeyi substituted by N(RS)2, Hal, and/or R5) 2.
I rrespective of tfurther substitutions, Het denotes, for ef Fg009404013
or 3-furyl, 152- or 3-thienyl, 1-, 2- or Bopyrrol yI 1-, 2, 4- or
5-irridazo|y|, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5 oxazolyl 3-, 4-
or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothi azol yl, 2-,

3- 4- d |, furth f |y
> 2o:r3 A Ip)é;)l Xﬁnsu% Htu"fed l—égcgﬁ tﬁliQélrsgra Oé%JPr ?l(Jar\mpg % %EEP;(/’(FO 3r al\p3
5-tetrazol yl, -4 ar $~Wd2a520hyérogr 35 -41 or &f@wﬂ1 é}%ﬁlé@ 0338yl 13-
-5-yl, 1,3, 4- Othla 4-thi adi azol - 3- or Ig

zol - r 2,
1, 2, 3-t hi adi aZfiXosan- grﬁ @tfy’;‘%yd@%n@r w&f@ﬁny&a%ﬁrwmydrpw—azz n’ya- -4t -of a~

3-, 4, 5., GpuBbiT-3 BARRYA A Rr 5

e dazopy%iﬂ 2,8%8hydro- 1t -2 -ﬁ%r“g‘ﬂy)‘ ‘%'l%o?yPr 3 yriBidiny,
g-, 6- OF ; béetzafmdrazleha 0r24 |m4}a,zol:§4,,2 B-dilwd@?bg%m@rz]ml )dri-STEIy % 4-,
0 G or T- Uep el Eop dshs ) prabenzoph azal TR
[-benz-2, 1. 3- axgiaRAlatldr21-, - 344 95. o6.pyiiap1-B2 0! %9|4Y;.l)|pe|]ldmyl

3-, 4-, 5-, 6-, 7- or 8-isoqui nol yI’, ,
8-ci nnol i nyI 25 3 o4~ n@rph@m,yl 1etra|nyf30€ﬁil B zwl- 4wran}5 1,@rdioxanyl, 1,3-

?u??LQ?XglLPZr%% 2 slalinsbdlo 2 e hoayiro-1- 2.

2,1, 3-béRzot h+/—acbra5€ﬂyﬂﬂmdmyl -15; 3 16103- p%)éaﬁn?ﬁﬁz?ﬁﬂdﬂe%ﬂgdré‘iw -yl .3 The
Iﬁeterocycl ic radicals may also be partially” or rogenat éd.

VWO 2010/ 000364PCH-Ef2006/U0g6miNalyl; 3,2,3 artetrbbvdrmie&m e 5 neBs, -7-

50 S L AR 1, £ 4K 2 5 B L
d|40xol an54 yl furthet padficttdy 2-3 Methﬁehétﬂlemﬂheé@! %?n‘?’é&ﬂ?l@gédroxyﬁ?enyl?"
-4- or - -4- or -5-pyrio

1-, 2- or 3p%%'?r%tm'&f‘ﬁg|°Xy8€%@¥'a$vﬁf0¢t8¥|§nedL02‘¥D’Eb$“¥|,43 4rfddhlpp}6/¢meth>;lene-

(2)} 3_ 2' Bﬁ;goﬁfy?xy)%hep%ﬁ% del‘ﬁy?FHb n%oﬂ)fé@ 5- Zo(?lﬁyﬂ %e%%]é'rﬂe%y}eﬂedmxy)—

1,2, 3, 4-tet ra}fﬁnyd)onalso-&4 -dilgirp-2HH1 5~b5nz@d|ox@p|mﬂ—ldﬂy?1yl Furth@rmord-

or 4-piperidi or . 4- nor phol i rahydro-2-, -3- or

- 4-pyranyl , lfﬂél’éd'pég\(%%dlhyprgbe@;(g ggrz345'}‘M¢r°%O}F’furﬁéwahydro 1-,
-3- or -4-pyridazinyl, hexahydro-1-, -2-, 10-4- or -5-pyrimdinyl,
1-, 2- or 3-piperazi nyI 1,2,3,4- tetrahydro 1-, -2-, -3-, -4-, 5-
-6-, -7- or _ngt({urth@[rppre greﬂeraplqrdemqtamﬁd‘ncmd—or bleyc;llcs&{ura{ét{,,unsﬁfu—

, | %Od% é-%g 02‘2%0%9%{ eat%drgygle I?emjr{lg]g tb&g@%@ atoms which is un-

met hyl enesdlbet(wﬁéwwhorﬁr r Mghwbpwwm)mm )2, NO3, CN,

3, 4.d
2,.3-ne
3-et hyl ene 3,4-eth nedi oxyphenyl
L o) Gor SRECRBUIARE. OB . dchi et cans, o
y

-yl, 2,3- (ZW@'@WWJGR@%@(MW’ or S(O),A, OH, A, Hal, and/or =O (carbonyl oxy-
gen);

25 furthermore particularly preferably dihydropyrrolyl, pyrrolidinyl, tetrahydro-
imidazolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl, tetrahydro-
pyridyl, piperidinyl, morpholinyl, hexahydropyridazinyl, hexahydro-pyrimid-
inyl, piperazinyl, 1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydro-isoquinolyl,
3,4-dihydrobenzo-1,4-oxazinyl, 2,3-dihydroisoindolyl, 2,3-dihydroindolyl,

30

oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, thiazolidinyl, furyl, thienyl, pyr-
rolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl,
triazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl, isoindolyl,



phenyl or aI SO 3 4-di hydr o- 2H 1, 5- benzodi oxepi n-6- or -7-yl,

further le y 2,3-di hydr obenzof uranyl or

2, 3-di hy ro- -oxo uranyl Het furthernore preferably denot &J/EL20882013
or bi cycl ic saturated, unsatu- 20rated orldaromatic heterocycle having
1to 3 Nand/or O atoms which is un- substituted or nono- or

di substituted by OR5, (CH2)pN(R5)2, NO2, CN, (CH2)pCOOR5,

(s&jﬁ?qgcgjr\l( 5(52))% n%gggblyf_‘a%z@m/%}m&lwzp i%%%d&ggﬁ/ QS%%% of w %h is

25f ur t her nor e upaubsmutaf bymphef, el @btryst.%lsﬁb@éd)ﬁyw @] OAPHA, Qtoﬂ!(ﬁ%

tetrahydro- ipnjdazo di hydropyrazol yl, tetrahydropyrazo yl,
di hydr opyri dyll\ﬂhtktar"éﬁ?w@pyrl dyl, piperi di nyl, mnorpholinyl,

hexahydr opyri dazi nyl , hexahydro- pyrinidinyl, piperazinyl,
1,2,3,4- tetrahydrqu|nonI 1, 2, 3, 4-tetrahydro-i soqui nol yl,

3, 4- di hydr obehlze@vempawmnlanwlprefé;ﬁblgludematey @fay@ﬂmwbtyl pyrrolidiny], tetra-
oxadi azol i |ny

2, 3-di hydroi nﬂ ]y (;}Oox éil nyl, isoxazolidin

t hi azol i di nyl , ygrigridazogy e‘ﬁb}’ OBVWO}Y(BIt?FrahV%ﬁoﬁWﬁ?IOW dlbwr@wnwl fetra-
| yl t

oxazol vl SonsaeybiyL iRl ey oA it BB, |

WO 2010/ 000362F&Z0IEPE00e70gk PyEdyl, pgqnmidnh)ﬂmmtmziﬂylglndxahym?ﬂd:léfimyl

mono. Y ai %or DARER RNy 2 Steteldrpauinobin, 2y et eo-
and/ or 1@. 5qummﬁﬂl>6ﬂﬂilﬁyd?ubéﬁidﬂpféiﬁix '230'&*!’»\ cfi'h&mwcﬂpé’éro?' yl,

ﬁyrrol idinyl, tetra- hydroimdazoly dropyr zo y
t et rahydr opyrf&mwdmﬂl IHXIQZ@MIMYCWV' furﬁtcbrahydxam}e ieshch, of pitein isdimsuib-

Tsoxazol yi " oy ee o iphor oEMEH Rios e REA0AY CralER N e ca i nyi

hexahydr opyr iandfonyglD. 1, 2, 3, 4-t et rahydroqui nol yl
1, 2, 3, 44et r ahydr oi so- 10qui nol yl, 3, 4-di hydrobenzo-1, 4- oxazi nyl
2, 3-di hydroi soi ndol y1 or 2, 3-di- hydroindolyl, pyrazolyl, pyridyl,

[UryL 915 1 SOua0 heter S0 UL rHIHIR il sy Kot Syt
preferably den‘mylesr tretrphbiirl, ofherertite ragicpRIey bl moRd RAYsEEIEN by A, CO,
pyrroli- or S(O)A.

R' preferably denotes H.
20 R? denotes A, Hal, CN, (CH2),CONH(CHz),Ar, -C(OH)R5-Ar, -[C(R%)],-Ar,
C: -[C(R®):lr-Het, -[C(R%).] -cycloalkyl, -NR®A, -NR®Ar, NR°Het,
' {C(R®)2]mN(R%),, 1-hydroxycyclopentan-1-yl or 1-hydroxycyclohexan-1-yl.

Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.
25

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

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

The compounds of the formula | may have one or more chiral centres and

can therefore occur in various stereoisomeric forms. The formula | encom-
30 passes all these forms,



di nyl, or norpholinyl, where the radicals nmay be nonosubstituted by

A, CO or preferably denotes H 20R2 denotes A, Hal, CN,
(CH) ncoﬁ?ﬁﬁ%%@"?f@ CC(OH)R5-Ar, -[C(R5)2],-Ar, -[C(R5) 2] PIGEfEP2009/004013
4C(R5) 21n-cycl oal kyl, -NR5A, -NR5Ar, NR5Heét; 1C(R5)2] nN(R5) 2,

1- hydroxycycl opent an- 1-y1 or 1-hydroxycycl ohexan-1-yl. Hal preferably
denotes F, O or Br, but also I, particularly preferably F or d. 25

Thr ou hout th al | radl | s which occ nore than once nm
be i dgntl cal (?\rd g}[cﬁﬁéfyeﬂle Mye t'oré[feggtieﬁd'é’ EiHEr, 3@ R soIRaLAds of the d

The corrpoundsf@fmmaefrﬁwwatrbagisdn@aﬂme% PAdiERE hasiHePdf thEHrEfRFred
and can therefore occur in various stereoisoneric forns. The fornula

| encom 30pasRiRanings indieaied phpue. Some\wefeonsl QOORE APCTNTERROMS NiDADA 3
- 16 - pyrazo'eXﬁréé' %Wﬁ?ﬁ[@ﬂg 3 pi-#é}érbg%e"% B3C ititer COn B 1S by

4- pyraz%I -1-yl pl peri

1-(2-pyrroli dmula4 phdtihwmcﬂﬂ#qowdm yibt desr?nated in greater detail have the
4- (2- pyrazol - | et h c? nyl, 21-pyrrolidin-3-
5yl met hy1- 1H- k}lW Ic rAhgifarmwall abwtipavhigh ) - ani nocar bony! ]

phenyl, 4- nethylplpera2|ne 1 carbonyl nmor phol i ne- 4- car bonyl ,

N (4- d|nethylanlnobutyl)anlnocarbonyl 2- dlnethylanlnoethoxy,

pi peri di n- 4- yinet hoRy, C-p|perldemﬁésy1nethylan1no 10CH3NH( CH2) 4NH-,
(CH3) 2N( CH2) 4ANH-, 2-(tetra- hydrofuran-2-yl net hyl)oxazol yl,

2- (tetrahydrofuran2-yl nmet hyl)-1Hi m dazol yl,

[ by T ST BT ) SIS0, Shncgropy, memneir sy

1-( 1- ace- piperazin-1-yimethyl, dimethylaminomethyl, methyl-
aminomethyl, 3-dimethylaminopropyl, 3-methyl-
aminopropyl, 1-hydroxycyclopentan-1-yl, 1-
hydroxycyclohexan-1-yl, morpholin-4-ylpropoyl,

15 1-(morpholin-4-yl)-1-oxopropanyi, 1-[(2-dimethyl-
aminoethyl)amino]-1-oxopropanyl, 3-amino-
propanyl, thydroxybutyl, 1-[(3,4-difluorobenzyl)-
amino]-1-oxopropanyl, methylamino, 3-acetamido-

propyl, 2-(dimethylaminocarbonyl)ethyl, 1-hydroxy-

20 2-methylpropyl, 1-hydroxypropyl, 1-hydroxy-3-
S methylbutyl, cyclohexyl, propyl, butyl, 3-imidazole-
~ propyl, 2-imidazolethyl, 1-(benzyloxycarbonyl)-4-

hydroxypiperidin-4-yl, 1-isopropyl-4-hydroxy-

piperidin-4-ylm, 1-hydroxy-1-phenylmethyl, 1-[2-(4-
25 fluorophenyi)ethyl]-4-hydroxypiperidin-4-yl, 4-

hydroxypiperidin-4-yl or 1-phenyl-1-hydroxypropyi,

inle R® denotes H;
30 inld R* denotes H, 1-(tetrahydrofuran-2-ylmethyl)-1H-

pyrazolyl, methyl-(2-pyrazol-1-ylethyl)amino,
dimethyl-(3-pyrazol-1-ylpropyl)amino, dimethyl-(2-



15t yl pi peri di n-4-yl)pyrazol -4-yl, 1-piperidin-4-ylpyra- zol-4-yl),
1-(2-hyd v%éﬁlto i? yrazol -4-y1), 1-(1-

met hypi per i yrazol -4-yl, 2-isopropyl pyrazol - 4-yl|, PCT/EP2009/064013
1- (2- oxo- 2- et hyl am noet hyl ) pyrazol - 4-yl- 16 -

142- di et hyl am noet hyl | pyrazol -4-y1, pyrazolyl,

201- net hyl pyrazol - 4-yl, 1-(3-fluorobenzyppyrazol -4-yl,

1- (3, 4- dlfluorobenzyppyrazol 4-y

141- (pi peri di n-1 ypacet yll pyrazolpyﬁaﬁﬂl 1—ylethyl)am|no 1-methyl-4-pyrazol-1-yl-

1-[1-(pyrrolidin-1 yDacetyIIpyrqﬁlggdqn 4 )
113- (i ndol- 5-yl am no) - 3- oxopr opan- 2- plygazzoll 14)§/R|perldrnyl 1-phenyl

1- (3, 4-di hydr o- 2H qui nol i n- 1-yl -DIIZES’eaInbbﬁy(IZHMrmlio)rpyFyaethyl-)llH}Lbyra'i@lwn
| eA denot es unbranched or branc n@yal k¥ 'ﬁ é‘é@g 1-8 C.atons, In whic
one or t§wo CH and/or CH2 groups Pl rB9"FN°“BY' @)pé{ﬂ'@f'fﬁ'” 3'
and/ or By -CH=CH groups and/or yirhetagdiHifRRalo B )
repl aced by F PCT/ EP2009/ 004013 - 2 ez eZ '\T};@M#Qﬁ“”oethy')

unsubstituted or nono- di-or triagll'fb@ft‘afbgﬂﬂhpb?ny{l(m@hylﬁmerazme 1-car-
CON(R5) 2; denotes a nono- or bi uns t

aromati c heterocycle having 1 t%ggh fi@ﬁ@b%ﬁgﬁ'? méﬁ qe@e%ylammo-
unsubstituted or nmono- or di- 0butW)aﬁub@éarbUhﬁdZWm%laﬁﬂd%lﬁﬂ\)l(y%)2

NO2, CN, (CH2)pCOOR5, (CH2)pCON R5)2 NRSCOA, * ( CH2) pHet 1,
(CHZ) pCOHet 1, NR5S02A, COR5, SCPWRS Hkﬂ(mymoxx& C(mpﬁr)cbmem!mefmylammo

|, an®@or =0 (carbonyl oxygen t, \depot
gahydropyrrol yl, pyrrolidinyl, fbetSrNa ydlzgﬂ m d ? PFEHz)“ﬁpl tetra-

( _hédroonlrazoI yI ]celtrahydropylrbydrbmranmaylp’mihylyoo&azgmlQﬂ(téﬂ’ahydcljrofuran-
i m dazol yl, pyrazoly oxa- zo ri rimdi

or triazolyl, dihydropyridyl, %’M@ﬁ%ﬁ ﬁ‘@ﬂ%ﬁ{ﬂzo éﬁ raﬁv@fpfura gyl—
hexahydropyri dazi nyl , hexahydr opy @Hﬂ*{}daﬁ&ﬂeﬁ%thIHH123-tnazo|y|

1,2, 3,4-tetrahydroquinolyl, 1,2,3, etra I SO-
3, 4-di hydr obenzo- 1, 4- oxazi nyI @-,Dbeciylbyazadylsérardmioyhethylphenyl 1-(1-ace-

2, 3-di malr oi ndol yl, pyrazolyl, ridyl., f 0 each of
whi ch is unsubstituted or nono- ﬁ) edfﬁ""'érﬂlﬁﬁ” s‘{ kﬁ Bgrﬂﬂlnﬂ -ylpyra-
(CH2)phet 1, (Cr2) pN(RS) 2. NC2. ANA-YICHRIBRPSSRy o113 BN .
NR5COA" (CH2) pCOHet 1, F and/or =0 fsemey y 9( Wa At
methypiperidin-4- -yl)pyrazol-4-yl, 2-isopropylpyra-
zol-4-yl, 1-(2-ox0-2-methylaminoethypyrazol-4-yl,

1-[2-dimethylaminoethyllpyrazol-4-yl, pyrazolyl,
20

1-methylpyrazol-4-yl, 1-(3-fluorobenzyl)pyrazol-4-yi
( 1-(3,4-difluorobenzyl)pyrazol-4-y, 1-]1-(piperidin-1-
' ylyacetyljpyrazol-4-yl, 1-[1-(pyrrolidin-1-yl)acetyl]-
pyrazol-4-yl, 1-[3-(indol-5-ylamino)-3-oxopropan-2-
ylipyrazol-4yl or 1-(3,4-dihydro-2H-quinolin-1-yl-
25 carbonylmethyl)pyrazol-4-yl,
inle A denotes unbranched or branched alkyl having 1-8
C atoms, in which one or two CH and/or CH>
groups may be replaced by N, or O atoms and/or
by —~CH=CH- groups and/or in addition 1-7 H atoms
may be replaced by F

30



in i Hetdenotes norpholinyl, piperazinyl, imdazolyl, pyra- 30zolyl,

oxazol yl pyridyl, pyrimdinyl or tri- azolyl, WO

2010/ OOOP%QE%ZP%E@%OQI 004013 - 18 - denotes di hydropyr r olP§{I7EP2009/004013
pyrrolidinyl, tetrahydroin dazolyl, dihydtopyrazolyl,

t et rahydropyrazol yl, dihydropyridyl, tetrahydropyridyl, piperidinyl,
nor phol i nyl, hexahydropyri dazi nyI hexahydr opyri m di nyI pi perazinyl,
1,2,3,4-tetra 0q nonI, 1,2 4-t et rahydroi soquin

3, 4-di hydrobe%gd’l % oxazi nyl , dfhgte(? WEES ’?FgStthted or mono- di-

2, 3-di hydroi ndol yl, oxazol i di nylor mmgg@éd ByWR5)20H%¢b@é®
thi azolidinyl, fur yI thienyl, pyrrolyl, imdazol yl, pyr azo

oxazol yl, isoxazolyl, thiazol yI pyr| dyI pyri m di nyI triazol yI

t et |yl id d I i,SOi n oI I
otrazol vl Okl aaghe, PV dag il PULAE IXbioHASShY e Rhliiatla
which i @ unsubstituted or nono- ooarcﬁ‘na’ac nétewmmé)ﬁémhgtﬁ@ :bw dhd/6¥ ©

(CH2) pHet 1, OH, QA Hal, (CH2)pN(R5)2, N, Q‘L
(CH2) pCON( R5) 2, NR5COA, (CH2) pCB qwhmfalﬁmpbsmut ﬂ@ﬁﬂ@gwordl or

t et r ahydr of |, piperidinyl
etrahydrof uranyl, piperidinyl, ¢Ri, Eﬁ@ﬁf%ocﬁwﬁgpléjgﬂ %?‘t uﬁédcgy A,

nmor phol i nyl , each of which is unsu stl
COA or S(0)pA and in |IlRi denot é&Hﬂp e@blg)gs:cm Dz, I\ERﬁ(I(DAropyl

nor phol i n-4-yl met hyl , piperazin nd_ nonet h

met hyl ani noret hyl , ~ 3- di net hyl anf CE‘H{) 'g%ﬂ/ ee'i?—)végﬁlﬂ ar'N @@a&p 6R5

1- hydr o§cycl opent an- 1- yI 1- hygogpq)q@bqlsi@?@ryi](@%&!_leﬁ OK, OA, Hal,
OX

r phol i n- 4-yl propoyl , (nDrpho- 30lin

= (2-di et hyl ami noet hyI ) - am na)d/or sofsadpany bxy@ramni nopropanyl :
lhydr oxybutyl, 1-[(3,4-difluorobenzyl)am nopl-oxopropanyl, WO
3010/ 000364PCT/ EP2009/ 004013 - 19 -

in Ih Het denotes dihydropyrrolyl, pyrrolidinyl, tetrahydro-
15 imidazolyl, dihydropyrazolyl, tetranydropyrazolyl,
morpholinyl, piperazinyl, imidazolyl, pyrazolyl, oxa-
zolyl, isoxazolyl, pyridyl, pyrimidinyl or triazolyl,
dihydropyridyl, tetrahydropyridyl, piperidinyl, hexa-
hydropyridazinyl, hexahydropyrimidinyi, piperazinyl,
20 1,2,3,4-tetrahydroquinolyl, 1,2,3 4-tetrahydroiso-
( quinolyl, 3,4-dihydrobenzo-1,4-oxazinyl, 2,3-di-
- hydroisoindolyl, 2,3-dihydroindolyl, pyrazolyl,
pyridyl, furyl or isooxazyl, each of which is unsub-
stituted or mono- or di- or trisubstituted by A,
25 (CHz)pHet", (CH2),N(R®),, NOy, CN, (CH2),COOR?,
(CH2),CON(R®),, NR°COA, , (CH,),COHet", F
and/or =0,

in li Het denotes morpholinyl, piperazinyl, imidazolyl, pyra-

30 zolyl, oxazolyl, isoxazolyl, pyridyl, pyrimidinyl or tri-

azolyl,



met hyl am no, 3-acetam dopropyl, 2-(dinethylanm nocarbonyl) et hyI ,

1- hydr oxyg ropyl 1- hydroxypropyl, 1-hydroxy-3- rreth but yl
cycl ohexyl e g@@g%ﬁﬁ) utyl, 3-inidazol epropyl, 2-im dazol - f%ﬁ?‘?gmmm:”

1- (benzyl oxycar bonyl ) 4 hydroxypi peri di n-18 - yI ,

1-i sopropyl - 4- hydr oxypi peri di n-4-yl m 1-hydroxyl-phenyl et hyl,

142- (4-f1 uor ophenypet hyl1l- 4- hydr oxyp| pe(rjl di n-4-yl, t
4-hydroxypiperi yl or 1- ph - 1- I 0X not es H,
Radenotes H, 1. igieﬁahydr olurand ‘%ﬁ?ﬁwrpp}fﬁpyrpé!rro;'gllnyf?etrahydro
net hyl - (2- pyrazol - 1-yl et hyl ) am ﬂﬁldadblwtdﬁwdropyrazo!yf tetrahydropyrazolyl

3- pyrazol - 1-yl propyl)am no, di nmethyl -( yrazol - 1-
(1 net hyl 4 pyrazol - 1-yl pi peri di ﬁmydrqmﬂprsjrt@t:@mydropyrmmempendmy! mor-

1- phenyl pi perazinyl, 1-(2- pyr ra i
4- (2-pyrazol - 1- yi et hyl ) nor phol Ph {"ﬂ}"l %’&aﬁ‘é’g ‘M eﬁ’aé'“}/f)ry?&f‘ﬁﬁ!yffﬂyr'm'
pyrazol ¥, 31N (2-di net hyl ani nodtﬁyylmlllsera@mr be:El)’B'4 tdifwﬂmoqumolyl

4- et hyl pi per azi ne- 1- car bonyl ol i ne car

N- (4- di met hyl ani nobutyl)- ami n0(r1,rD @&ntﬂrahzdwmumlwnﬁﬁo@m@w,benzo 1,4-

- 4
e Rl s Ly

2- (tetrahydrofuran- 252-yl met hybazdhdinyl,deadd2plidinyl, oxadlazolldmyl thiazoli-

1- (tetrahydrofuran-2-yl- nethyl
1- (beﬁz;/i1 >1/I—I-1 2,3-tri gzol yl 5-p '@M&W&LQ@ZWVVPWSM ﬁ'@ﬂ@%'p‘l’l\gﬁﬁwﬂ

1-(1- ad8tyl pi peri di n- 4- yOpyr azgkahiyll isokaRi| eleéi% Bohiavl ovrimidinyd
yrazol -4-y1), 1-(2-hydroxyet hy pyra))zﬂol- 4-y1 di}y py yl Py yh

Orret hy! pi peri di n- 4- yOpyr azol - @EOIVQ-tetfl:@mlxdpmladipgwlazpj/HdBZjlhyl pyra-
-( 2- 0X0- 2- ' |
il(z-zdi())r(rgt ﬁyrgﬁnhﬁlggtmh;??w?a)zg?/f _@r mdg)y\af r§8|_ndolyl, benzimidazoly!, indazolyl,

quinolyl or 1,3-benzodioxolyl, each of which is un-
substituted or mono- or di-, or trisubstituted by A,

15 Ar, (CHa)pHet', OH, OA, Hal, (CH2),N(R%)2, NO,,
CN, (CH2),COOR?®, (CH,),CON(R®),, NR’COA,
(CH2),COHet', F and/or =0,

in Ik Het denotes tetrahydrofuranyl, piperidinyl, piperazinyl,
20 pyrrolidinyl, or morpholinyl, each of which is unsub-
stituted or monosubstituted by A, COA or S(O),A

and

in Il R"  denotes H,
25 R? denotes ethyl, aminopropyl, morpholin-4-ylmethyl,
piperazin-1-ylmethyl, dimethylaminomethyl, methyl-
aminomethyl, 3-dimethylaminopropyl, 3-methyl-
aminopropy!, 1-hydroxycyclopentan-1-yi, 1-hydroxy-
cyclohexan-1-yl, morpholin-4-ylpropoyl, 1-(morpho-
30 lin-4-yI)-1-oxopropanyl, 1-{(2-dimethylaminoethyl)-
amino]-1-oxopropanyl, 3-aminopropany!, Thydroxy-

butyl, 1-[(3,4-diflucrobenzyl)amino]-1-oxopropanyl,



WD 2010/ 000364PCT/ EP2009/ 004013 - 20 - |yl, 1-nethyl pyrazol -4-yl,

1-(3-flu ) yrazol 4-yl, 1-(3,4-difluorobenzyl)pyra -4-
1- E 1-(pi 32?7 ﬁ%@ﬁl )acetyl ] pyrazol -4-yl, 1-[1-(pyrrolidi ﬁ’%”lr[%ﬂz;{dp/omms
acetyl] pyrazol -4-yl, 113-(indol-5-ylam nod2 3- 0Xo0-

5propan-2-yl ] pyrazol -4yl or 1-(3, 4-di hydro-2H qui no-

l'i n-1-yl carbonyl net hyppyr azol - 4-yl, Adenotes unbranched or branched

al kyl having 1-6 tons, 4n I ch one [, L\o

groﬁps may be repl aced by oxygemeghgfasvn?’rﬁ Qa%f]am'aﬂ?ffpyﬁﬁ @f'ﬂﬁg;iOHBy
be replaced by F, Ardenotes phe@bﬁind&ﬁr@h%th?ﬁﬂbﬁ,ﬁké)&j}-?iﬂn@thylﬁi’@ﬁyl,
di- or trisubstituted by N R5)2’1 Hal or l_( R_Q Het denot ﬁsl I |

di hydropyrrolyl, pyrrol Ihdijnyl , téiylid&%bﬂ)ﬂgph ﬂnthdﬁ@iylyl$:m§t ybutyi ,nCyC o-
di hydropyrazol yl, tetrahydropyr y . | berazi i
i m dazol_yl, pyrazolyl, oxa- zol @%gyli é@)@gzoﬂ&;ﬁ’, gb@‘%&{?le%r ¥I1 ' ﬁﬂﬂd
or tria2ol yl, dihydropyridyl, tethyghy(bepyloxstzhrboplyperhgtroyX)piperidin-4-

hexahydr opyri dazi nyl, hexahydropyri m di ny pi per azi nyl,
1, 2, 3, 4-t et rahydroqui nol yl , 1, 2?'8,12!5‘?@'9% $iVEreyPipEsGHN-Aoily, 1-hydroxy-

3, 4-di hydrobenzo- 1, 4- oxazi nyl , Z.-3rflimémdr LB ¥bhenviethyil-4-
2, 3-di hydroi ndol yl, pyrazolyl, pyp?li d;ﬁ #8__ryl[§8¢_ | sooéaz_c}i)e,_ ¥5¢h of
whi ch is unsubstituted or nono-hydfioxypipetidinsd+yk @i-tiydrexydiyemin-4-yl or

Het 1, (CH2)pN(R5)2, NO2, 5 25( CH2) pCON( R5) 2,
(NCR:IS_I(ZZ)OR1E)CI—IZ§ pm?—lgt(l, ?:and/ or %ﬁeﬁﬁ;ﬁ'wégmﬂfﬁ%y?& 3or 4

N R®  denotes H,
( R*  denotes H, 1-(tetrahydrofuran-2-yimethyl)-1H-pyra-
zolyl, methyl-(2-pyrazol-1-ylethyl)amino, dimethyi-
(3-pyrazol-1-ylpropylyamino, dimethyl-(2-pyrazol-1-
ylethyl)amino, 1-methyl-4-pyrazol-1-ylpiperidinyl,
15 4-pyrazol-1-ylpiperidinyl, 1-phenylpiperazinyi, 1-(2-
pyrrolidin-1-ylethyl)-1H-pyrazolyl, 4-(2-pyrazoi-1-
ylethylymorphalinyl, 1-pyrrolidin-3-ylmethyl-1H-
pyrazolyl, 3-[N-(2-dimethylaminoethyl)aminocar-
bonyl} phenyl, 4-methylpiperazine-1-carbonyl, mor-
20 pholine-4-carbonyl, N-(4-dimethylaminobutyl)-
aminocarbonyl, 2-dimethylaminoethoxy, piperidin-4-
(,- ylmethoxy, C-piperidin-4-ylmethylamino,
CH3NH(CH2)4NH-, (CH3)N(CH2)4NH-, 2-(tetra-
hydrofuran-2-ylmethyl)oxazolyl, 2-(tetrahydrofuran-
25 2-ylmethyl)-1H-imidazolyl, 1-(tetrahydrofuran-2-yl-
methyl)-1H-imidazoly!, 1-benzyl-1H-1,2 3-triazolyl
S-phenyloxazolyl, 4-aminomethylphenyl, 1-(1-
acetylpiperidin-4-yl)pyrazol-4-yl, 1-piperidin-4-yl-
pyrazol-4-yl), 1-(2-hydroxyethyl)pyrazol-4-yl), 1-(1-
30 methylpiperidin-4-yi)pyrazol-4-yl, 2-isopropyi-
pyrazol-4-yl, 1-(2-oxo-2-methylaminoethyl)pyrazol-
4-yl, 1-[2-dimethylaminoethyllpyrazol-4-yl, pyrazo-



and Heti denotes tetrahydrofuranyl, pi pﬁri ]9“ \rll\%l o b

pi per azi olidinyl, or norpholinyl, each o ich is

stitut edaﬁézﬁﬁgﬁﬁ%st ituted by A COA or S(0)pA WO PCT/EP2005/003013
2010/ 000364PCT/ EP2009/ 004013 -21 - and pk%)rfraceuft ically usable salts,
taut omers and stereoi soners thereof, including m xtures thereof in

all ratios. The conpounds of the formula | ang_ al so the g
starting materials for their 5p n are addition, pre ar ed
by methods known per se, as des i}aﬁPWaFHEA'M t@&ﬂ 'Hl?ré’?’@f'g\") yrazol
exanpl e in the standard works, @4@%&6%?«(@{ pyrafiiaoden: d&fineri-

or gani schen Chem e [ Met hods of Organl ¢ Chem st
Gegrg Thi eme- Verl ag, St uttgart)dlntbybécﬁif/k}l@w@éohﬁd’éﬂ Me@ytriobain-1-yl)-

condi tions whi ch are kno e
reactions. Use can al so be mdeg\%ﬁ@brgg‘#l %X“l alrt ”Cféﬂma%?o)s%%ﬂ. ch
are not °mentioned here in gr eat propaet2yl|pyrazol-4A 8 AUBLE dfy deLQH qumo-

formula | can preferably be obtained by reactin corrpounds of
formula Il and with a guani di nelfsAtcar eeﬂmﬁhw? razsldmyl e,

15guani di ni um car bonate. The Comgﬁ%nﬁfaﬁ&%df&rﬂé@h%d %&ﬁb%\{jré%»lb@

generally known. If they are novel owever, they c
met hods known per se. The r@adtorineini whichrahieest taut CHR gisupsheay be
solvent and is generally carried pPaced by oxygen and/or in addition 1-7 H atoms
10 may be replaced by F,
( Ar denotes phenyl which is unsubstituted or mono- di-
or trisubstituted by N(R®),, Hal or CON(R®),
Het denotes dihydropyrrolyl, pyrrolidinyl, tetrahydro-
imidazolyl, dihydropyrazolyl, tetrahydropyrazolyl,
15 morpholinyl, piperazinyl, imidazolyl, pyrazolyl, oxa-
zolyl, isoxazolyl, pyridyl, pyrimidiny! or triazolyl,
dihydropyridyl, tetrahydropyridyl, piperidinyl, hexa-
hydropyridazinyl, hexahydropyrimidinyl, piperazinyl,
1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydroiso-
20 quinolyl, 3,4-dihydrobenzo-1,4-oxazinyl, 2,3-di-
hydroisoindolyl, 2,3-dihydroindolyl, pyrazolyl,
(- pyridyl, furyl or isooxazole, each of which is unsub-
stituted or mono-, di- or trisubstituted by A,

(CHz)pHet', (CHZ),N(R®),, NOg, CN, (CH,),COOR?,

25 (CH2),CON(R®);, NR°COA, , (CH),COHet', F
and/or =0,
n denotes 0, 1,2,3 0r4
and

Het' denotes tetrahydrofuranyl, piperidinyl, piperazinyl,

30 pyrrolidinyl, or morpholinyl, each of which is unsub-

stituted or monosubstituted by A, COA or S(0)pA



20t he presence of an acid-binding agent, preferably an organic base,

such as t hyl am ne, di nethylaniline, pyridine or quinoline.
The addi ﬁb@%ﬁg@h@g?al kali or alkaline-earth metal hydroxi 8€$’EP2009/904013

carbonate or bicarbonate or another salt 2df- a weak acid of the al kali
or alkaline-earth nmetals, preferably of potassium sodium calcium or
caesium may al so be 25favourabl e. Depending on the conditions used,

i m n- utes and 14 days, the

th t t bet
Faact on t ampePAFEMACo el b8 15 @METa 900 SYeREoryeTD ook

40 and 130, pa‘fd]udilcl%@ﬁtkwréé #laeaPihvaiativeen 60 30and 110C. WO
2010/ 000364PCT/ EP2009/ 004013 - 22 - Suitable inert solvents are, for

exanpl e, hydrocarbons, such as hexane petrol eum et her, benzene,

e o BB o B I AR S i or e
chl or of 8 m or peehthsoam, hﬂ@@dlt@hc Rlafed by HiethEdSRhBAYor <81 BaRRL.

i sopr opanol , pro panol , n- but anol or tert-butanol ers, such
di et hyl et herCr %medrtémwree(mfeexam@emaﬂwstamdaemwow)suom adll-dmebw

| | eth th
gt K;Clloeng gle;io d’| rret q‘aeli']'}%’%r 5?%'%‘?y@ﬂﬁg‘;@ﬁﬁpd%sqm%%?%%é?@lﬁgw&
i et iyl F or @esrg%maaﬁ???f e T DI A LAgRteaplon conditions
sul f ox?/des ‘{%W%aér Dﬁ%wmd §Ult‘$k3§|f@l'éth€[§%ﬁ))'ea‘?élé?ﬂ§oﬁdsﬁlcan§lﬁd beeade
gar boxyl®@c aché&le o%ﬁnﬁéﬁ%ﬁﬁ&ﬁ‘g@r ag! P&ﬁ&f r‘ﬁeﬁgé{?eeq ALl 'ﬁé}{eﬂ?r

onpounds, such as nitr BEhZ&ne"

et hyl acetateﬁﬂaﬂ m xtures of the sald solvents Parti cul ar
preference is given to glycol ethers, such as ethylene glycol
15nmononet hyl ether, THF, di chl or omet hane and/or DVF. Preferred

i ndol e- pr ot eC@brﬁ@oﬂh@Ql@thrﬂé Rormu | %B’F&f@vabﬂ‘bé%i/ in€d Bg‘?&%&ﬁ‘% co

groups, such as tosyl mesyl, furthernore protecting ps STeR
as, for exarrw%in@@fthedomméadl a0l wifb aoguanidieelestt | sichars, fecexamplby

net hodsims arg%m%ng %a;gb%a;?er son skilled in the art.
The compounds of the formula Ii are generally known. If they are novel,

however, they can be prepared by methods known per se.

The reaction is carried out in an inert solvent and is generally carried out in

20 the presence of an acid-binding agent, preferably an organic base, such as
( DIPEA, triethylamine, dimethylaniline, pyridine or quinoline.

The addition of an alkali or alkaline-earth metal hydroxide, carbonate or bi-

carbonate or another salt of a weak acid of the alkali or alkaline-earth met-

als, preferably of potassium, sodium, calcium or caesium, may also be
25 favourable.

Depending on the conditions used, the reaction time is between a few min-
utes and 14 days, the reaction temperature is between about -15° and

150°, normally between 40° and 130°, particutarly preferably between 60°
30 and 110°C.



A standard !nmet hod of ether cleavage, for exanple of a nethyl ether,

Is the u tribrom de. 25Hydrogenol ytically renovabl e

gr oups, ?ﬁ?géfgﬁ%ﬁg the cl eavage of a benzyl ether, can bgCEﬁEQWQQO“"3

off, for exanple, by treatment with hydréfen in t he presence of a

catal yst (for exanple a noble-netal catalyst, such as palladi um

advant ageously on a support, such as carbon) Suitable sol vents here
al cohal s, such

are those indi above i articul ar Xa

as 30 net hané?J ﬂ%? pﬁgtnﬁﬂlver% %{rﬁnf%gxarggkem%agr onpmec.uch as hexane,
hydr ogenol ysi peirelegemnetiadr ¥efzsrd, eslueHé oa&yre%gemahHét%'a ﬁ bout
0 and 100 and pressures bet ween about and bar, prefe

20-30 and 1- 16U%as trlwmtwleogsmmmwamn@m@mmm tetthorEH ehkoro—

Kon i ater Torfifor SRRSO RIS SEED B bfhrlal RSy bEGEPagol.
and 1009 5 Al kydrapanols nasuthhel aliterdgeandl! etHers 'Jued Mleﬂﬂ@éfhe?t@i%ard

conditions, as_ar nown t%the person skilled in the art
conpounds of PHPY SHIAN &ira y@&ﬁumﬂﬂrét)rﬁfr@owa;lgquh@ﬂwemy SLICtl)leaSatl ng

10t h f t | |
warolysi o ort e r?‘%'?%%@ﬁ%l“y’ﬂ‘?é“‘”%? oYy SN s U pBReg ™"
t he sol voljy3| eth@r§dig@wogbhetqmssz?mmas laoemndmdckutmmaigamdtes %uchf as
correspondi ng_pr,ot ect e n roups 15instead of one
or rmrg freeg% R ‘:ﬁa‘ﬁl me%ﬂa?%ﬁm"?%%é thé&@?@'ﬁ&%ﬁql\ﬂ%bé"tmscﬁuc“
carry ahOani ngs Qé@l’oﬂﬁhlé’%u%ﬂﬂ@s'Qﬁheé’sddi%%ﬁﬂféﬂlf%&@@ (?ﬁh‘gé@’ (B A

ﬁtom for exanmpl e those which conformto t ornu con ain
an NHR gr oupsylfide,garbaxyic aridmtsechas faprmlmamd mracetmgcg: oo, coros

exanpl e BOC 9k, (B0) LR L&A SheAlhiN S, IErngnzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.
Particular preference is given to glycol ethers, such as ethylene glycol
15 monomethyl ether, THF, dichloromethane and/or DMF.

Preferred indole-protecting groups are, for example, suifonyl-protecting
groups, such as tosyl or mesyl, furthermore protecting groups such as, for
example, BOC.
20
The cleavage of an ether is carried out by methods as are known to the
person skilled in the art.
A standard method of ether cleavage, for example of a methyl ether, is the
use of boron tribromide.
25 Hydrogenolytically removable groups, for example the cleavage of a benzyl
ether, can be cleaved off, for example, by treatment with hydrogen in the
presence of a catalyst (for example a noble-metal catalyst, such as palla-
dium, advantageously on a support, such as carbon). Suitable solvents
here are tho se indicated above, in particular, for example, alcohols, such as
30 methanol or ethanol, or amides, such as DMF. The hydrogenolysis is gen-
erally carried out at temperatures between about 0 and 100° and pressures
between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.



Preference is furthernore given to starting nmaterials which carry a
hydr oxyl - } group instead of the H atom of a hydroxyl grou
for exarrp‘?é%ﬁg@é%gmi ch conformto the fornula I, but contpgi)“Fng?P%%‘m”’
R'0- phenyl group On whi ch R' dendtd®es a hydroxyl -protecting
group) instead of a hydroxyphenyl 25group. It is also possible for a
plurality of - identical or different - protected am no and/or

hydr oxyl groups to be present in the nolecule of the starting
material. |If the protecting groups present are different from one
anot her, t hey E3gs@rcanmbareayosiies SoPexampry edirdf dcetR! £5d b 85¥g NYOH or
2010/ 000364P P2009/ 004013 - 24 - The expréssion "am no- pigot ecting
group” is knoWPllin yaien watedFitk oivwpteddipxese: @t tgmpepatuvgs batwaen 0 and
suitable for ppgtecting (blocking) an am no group agai nst chemi cal
reactions, but are easy to renove after the desired chem cal reaction
has beeR carried out el sewhere in the nol ecul e. Typi cal 5of such
groups are, igl@?rti cul a{, unsubstituted or substituted acyl,

ar al koxynet hy atigng| i theRiggen ase gaeiadheutdmdes sianstasd conditignsuass
are removed abkeknsie (89 HEAOHAARIIMOR the L eact ion sequence), t heir
type and size is furthernore not crucial; "however, preference is
given to those having 1-20, in particular 1-8, C atons. The

expression "a oup" is t e under- 1Qstood in the broadest sense
in connecti on?&%tcﬁh@rﬁﬁecgéﬁ? ??WBQ%%épam?“’%WPM@?%W?'”@ﬂ&Vp‘ﬂDeratmg
deer i ved1@r om mgnphain theirflAbli o defivalied By kBIvB{ysE?frFéQﬁ%ﬁl‘a'r hydrolysis,
arboxylic acids or sulfonic acids, and, i1h particular,

al koxycar bony®r buhyfiwagpaisisnyl and especial ty aral koxycar bonyl
groups. Exanpl es of such acyl groups are al kanoyl, such as acetyl,
propi onyl, butyryl; aral kanoyl, 15such as phenyl acetyl; aroyl, such

as benzoyl, tBleférredisydrtiny ahdtanan! for Hecsblasly SO Mt ShoBd thosech
as net hoxycar bo%l , ethoxycarbonyl, 2,2, 2-trichlorfoet’hoxycarbonyl,

BOC, 2-i odoetWBEDcNRIANoTespantiag wratastar Bminniand/as hgBoxyl groups

"car bob®nzoxys = car - _aryl sul fonvl
guch as Mr, XI)F"% , déb&m%%%gﬁﬁég%%ﬁg%@Z@lgﬂc{?&gﬁ&%‘ﬂ%ﬁs pé%ffgrs%é@?se
and Mr, furtwiichmeeryGBZamfmmprotbetivy graupdingeathif.an Ao HIrRRS t8Mhin
"hydroxyl-prchtge tin roup” iis |ikew se known in fgeneral terns and
relates to gr &E@“mﬂaf aﬁf%le Mpsehishicantampiethe fegnalanly Brbsgntatr aup
agai nst chem , fi i ¢ g . af t | hed
Sachen cal reaat SR IiCIPR! d8hGreS B anfhdl SRl d Blig: 0F RETHIS
Typi cal of sRBCErILBE) insteachef amdi-k-grenpi oned unsubstituted or

substityt ed aryl, aralkyl or acyl groups, furthernore also al kyl
groups. The nature and size of the hydroxyl-protecting groups is not

gruci al si ncerefignes & eMRYIGErEGRER t8isteing heatdRgis vtlcls REM, GAhydroxyl-
eaction or reaction sequence; preference 15
protecting group instead of the H atom of a hydroxyl group, for example
those which conform to the formula |, but contain an R"O-phenyl group (in
which R” denotes a hydroxyl-protecting group) instead of a hydroxyphenyl
25 group.
It is aiso possible for a plurality of — identical or different — protected amino
and/or hydroxy! groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they

30 can in many cases be cleaved off selectively.



30 given to groups having 1-20, in particular 1-10, C atons. Exarrpl es

of hydr oxyb»pfo I ng groups are, inter alia, tert-butox year ban
benzyl, p- mtr@%gﬁﬁgoyl p-tol uenesul fonyl, tert-butyl and gg&l)%)(%/ﬁbmls

wher e benzyl and WO 2010/ 000364PCT/ EP20G 004013 - 25 - tert- but yl
are particularly preferred. The C0011 groups in aspartic acid and
glutam c acid are preferably protected in the formof their
tert-butyl exa I- ut)). »The conmpounds t he
formula | ar eﬁ?{ e’g %gﬂgﬁr%ﬁ] 'Qfﬁé&s %")Objﬁal's V\’rmj‘ Qrpe{;@E{e_rms and

dependi ng on rélates ot GoupsWvHicoERe SSieble forgsrofeH| |(§Io%§|h@?a§tdnﬁ’iﬂg
aci ds, advantageously. using TFA or perchloric aci but al so using

other strong PHYRYEH '@Sbeh%’é"caéWt'ﬁﬁshtgﬂéfra)”@tﬂ&wlt@ refsiode @iftes thef desiced
acid, strong ergafitg rééétﬁﬂf< Be@r?bgﬁleds&ﬁrbtlﬂ?ﬁmliérquﬁ RS b eél@% A d

or sulf ni c acids, 1l0suc enzene- or  p-

presencée of anf sdch gras anenerpamohraenmsmsmnﬁéd bt Qubétlﬂthtedsadwtaryl
al ways necessg Suj t b e | n sol Ve%&n are preferably organic, for
exanpl e carbo ﬁf(%xyéﬂ? Y grouns: PiNcsthg, arsineapretediipgtgrayps are

t et rahydr of ur Bém@f/e&ihﬂéﬁﬂ% d@éﬂe‘é’ﬁ%acﬁé‘r?rb %n s @u?&%’}%@ﬂ typg and

hydr ocar bons, such as di chl oronet hane ernDre a
hol s, such asSI#@tlﬁﬂﬁmermrﬁmwmall Bmpewapnefereamﬂe ipagiven toNhs el hasing

of e gbove ot AR BB A0 el hb SIS, S L RDl S KA 12 e
per chl ofPc acstdodsn pihebesalsy sesesli &ﬁﬂ&tlf)ﬁrvﬁﬁkptfheaprgbéﬁt‘ﬁr%céés geetic

émd and 70% perchloric acid in the ratio 9:1. The reaction

tenper at ur es NEUASEAQY ﬂﬁlﬁﬁ’@ed%fW@defﬁﬁiﬁrﬁhabémlﬂrgllmwst acenatiboubet@ro-
and about 500, 0 omtem ratu

The Boc Bt , CYIP BB R e SELIGAICREAS dha. "B BAHAEE BRORIAEbYV e
cl eaved of f uaiyhoxyEaddnyl did especiaty heileoxgicatisd amysoEbcam;ﬂ%é/oﬁsﬁ&]
5 N 25HCI in di oxane at 15-30, the FMOC xr}:)up c%gbe cl eaved of f

usi ng an appr®i FEPHSAE alkaBoM, suh 29 aﬁe'fdf rieRieb Wy e earalkanoyl,

di et hyl Hiri ne QicHohPBREAIA

renovabl e protecti ng ﬁ%ugestwfa@ﬁe%acﬁ B%%?Wo(r%% m%&‘{‘@hég’ S%%h as

cl eaved of f, FQA; @ﬂmtarbobyl Suelatamethwxyd:arbydylogﬂmxyﬁaﬁbbﬁypQ@Eﬁﬂe

of a catal yst LA QIR e-netal  cat al such as pall a-

di um advant ag'f'g%?fg HIEXYS 5{30{\){[3&8(3{3 249 @ptggxwﬁwl argﬁqxasa@owl oAb s
as CBZ ("carbobenzoxy"), 4- -methoxybenzyloxycarbonyl, FMOC; aryl-
sulfonyl, such as Mtr, Pbf, Pmc. Preferred amino-protecting groups are

20 BOC and Mtr, furthermore CBZ, Fmoc, benzy! and acetyl.

The expression “hydroxyl-protecting group” is likewise known in general
terms and relates to groups which are suitable for protecting a hydroxyl

group against chemical reactions, but are easy to remove after the desired

25 chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size of
the hydroxyl-protecting groups is not crucial since they are removed again
after the desired chemical reaction or reaction sequence; preference is

30

given to groups having 1-20, in particufar 1-10, C atoms. Examples of
hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,

p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and



WO 2010/ 000364PCT/ EP2009/ 004013 - 26 - here are those indi cat ed

above, i r, for exanple, alcohols, such as nethano

et hanol , %@%@?@g&%? such as DVF. The hydrogenol ysis is geﬁg?”&??gpmﬂ‘m"’
carried out at tenperatures between about250- and 1000 and pressures
bet ween about 1 and 200 bar, preferably at 20-30 and 1-10 bar. Hydro-
5 genolysis of the CBZ group succeeds well, for exanple, on 5 to 10%

Pd/C in metha L Ng..ano for ead of drogen). on
PTG 1 et el oahuU5% DU M LT, ERR sad o dragen) on
10The said cognmamﬂbaaa%}écbr@@rélﬂytplﬁ@teb@éﬁﬂtthé‘For?ﬁ‘Bf ﬁ%lﬂ{%ﬁ%dtﬂa%ég%ls

final non-salt form On the other  hand, the present Invention
enconpasses t Her §¥@mpfe ABBERBeBhpounds in the form of their
pharmaceutically acceptable salts, which can be derived fromvarious
organi c_and i norgani c aci ds and bases by procedures known in the art.

Phar macéut i callhg cacuepirats o the Saliulh 0 ars Il@éra‘tétﬂrﬁﬁmh@wfgﬁctﬂfna‘] H@rlva-
formula |I are nost part prepared by conventional nethods. |f

f t
t he conpound BYé)S{ﬁépeng‘H{ﬂgaOW theofiole H-0reHP hisRgl— fpr éxpmpts esioy strang
t abl | t bl
base Lo glve Tha o o G PRI SR Bt rher ' ©

for exanple, alirgugd lncrrgalalb dojatly, suciles, hydnodhidiin geifairassfuenacid, stron
20hydr oxi de, dro ide and lithij gkpydrOX|de al kal i ne- ear%h

met al hydr oxi ‘3’29&‘” Cb%?'ﬂﬁrﬁ%ho% icHoraReetcAGY.LoR FWionisxacids,
al kal i h@tal aldroxé Qéﬁzerﬁ@forediﬂfmér?es‘?ﬂ’fbﬁn%sédf@ ﬁﬁé‘g?“és%ﬁcg%? At Bnal

ropoxi de; and various organi c bases, such as pip
di et hanol ani nBeHEPIVentus Rosgjblet b lsmot'ﬁiwa)as nemeasany SSuitableoinerihsolvents

conpounds of l i ke- cluded. In the case of

cen) ain corrpo%% rfe rgpt)(aor]ggﬁ% o[ gxa ?&ai?ﬂiﬁypc LS, s4sh as agptigacid,

formed by tresthéng sUbBSB% t@ﬂaﬁ?dt@ﬂira)ﬁﬂdrmme%ﬁﬁ@éé %@chbsa@m%% e
or

organi ¢ and i nor anlc acid exagf e hydrogen hal i such as
hydrogen chl d#§ WGFQS@é@PWﬁ@HﬁH@S Clﬂymm@’féianeofﬂlrﬂhermotmaisomlmr al

acids at@l cory ul fat

30 phosphate adr?% tﬁe %‘Q@%%@OA &ﬁéﬁ& o, '%SWBHBBE QM’?Q‘SHQ{' regggﬁweas
et hanesul f onabsyvetrokentorsd bbmeatsear@rfdrtb@ﬁﬁ@l@eﬁuﬂab@m |S%ﬂ€fé?éb@rused
organi c acids_and cor rtﬁaﬁ&g él‘r’%]salts t hereof , such as acetate,

trifl uoroacet3EECCTHM sbadvitoerelvent perpbigicomeio isaprefarably
mel eat e, sSucqisRatifthé fdmtbfa nigh t?%? ﬁceﬁc‘?‘%blgyarﬁf %%apseggﬁlp %c@ﬁﬂttbh

| i ke. Accordingly, pharnmaceuti ca acce |"e "aci
the conpoundgaie St'hel Heoreaskian ItempermUEStfbetHa)d:lbanggare-?l@&taﬁt@geously

adi pat al gi ate, bepzoate, benzenesul fonate
(besyl 2’[0e) e@&??%@bgugﬁ Flfqehcg‘?s roefRrably hetwaes TochAGr erpam tem-
canphor sul f opargurgapryl ate, chloride, chlorobenzoate, citrate,
Syclopentaneproplonate di gl uconat e, di hydrogenphosphat e,

i nitrobenzoate, dodecyl sulfate, et hanesul f onat e, fumar ate,

gal acterate ¢ acid) ronat e, Iucoh noat e,

gl uconat e, gﬁﬁ?g@n%pé(a%%lgbgdaﬁﬂg ﬁﬁ‘%‘ﬁ Iraups € d‘PFﬁF %erﬁ’lr%fﬁfqbalfée
hept anoat e, tResdnghis WFPXJW@EE:I@I 0y |

hydr 0| | de, "‘Zcé{dh ydr oxygt hanesul forc\)at eéﬂ?@gﬁedéﬂ?gse?%%ﬁgéﬁw % 5N

i sobut yr at e, R gi%‘anﬁaﬁt%BQnéh% FM@Cagreyp m:aném eeavad offatsing an

e moryar cyenERBRARRBRAY 510 Bl b BRI ot Mthe, TBrhiRs, AERAIRe of piges:

oxal ate, ol eding, m;j}MM‘ES-,?»O?actl nate, per-

Hydrogenolytically removable protecting groups (for example CBZ or ben-
30 zyl) can be cleaved off, for example, by treatment with hydrogen in the
presence of a catalyst (for example a noble-metal catalyst, such as palla-

dium, advantageously on a support, such as carbon). Suitable solvents



15sul fate, phenyl acetate, 3-phenyl propionate, phosphate, phosphonate,
pht hal at does not represent a restriction. Furthernore

t he basegggpwsom%@ﬁ?he conpounds according to the inventi oRCIAERYNGH04013
al um ni um ammoni um cal cium copper, ir@411), iron(ll), lithium

20 magnesi um nmanganese(l11), manganese(ll), potassium sodi um and
zinc salts, but this is not intended to represent a restriction. O

t he above-nen al t rence.is giv o anmoni uny the

al kali et al rh F‘%]gg%fﬂﬂ Wﬁﬁa%&e@%ﬁ Mﬁ'ﬁ&%hé’f&%ﬂwﬂ%@l@m& s¥sh s
salts cal ci ummﬁd nelgsresthafd|, /b u i |

whi ch are deri vedaf rom phar - 2@@% |Sgglﬁla§qg‘ggegﬁg I-@Hr%qé% n‘&r'é% j’erl
non-toxi ¢ bas&&llyfaried oshpt ?fmergtufﬁ&bﬁmmabouﬂhayddﬂwaedtprasawres

am nes, subst pLyted, Qﬁb“te?ana' Bar?cbl gayce?ﬁtﬂﬁjgl %Hgﬁ ﬁ‘ﬁ[’ bHyrco-

substituted am nes, cyc

for exaRpl e aggnollyas ofhaemBEgrauyélmo@@dswéfpmwmlee@n sh8l1096 Pd/C
N, N - di benzyl| et h ?dl am ne (benzathi ne), dicycl ohexyl am ne,

di et hanol ani n#& ™M Iuﬁmgr%””@ﬂ&@tf@w%ﬁl(H@é@&dﬁﬂf)lhydrogen) on Pd/C in

2-di met hyl am ﬁ@ﬁé}@&mm eﬁtt gh- am ne, ethyl enedi am ne,

N- et hyl nor phol 1 ne, N—etﬁ pi per| "di ne, glucam ne, glucosam ne,

hi sti di ne, hydrabam ne, isopropylam ne, |idocaine, |ysine, WD

2010/ 000364PCI EP2009/ 0040 egl um ne, N-nethyl - D-gl ucam ne,
mor phol i ne, NIt o -f dBAni ne resins, procaine,
purines]0t heO’Dﬁ@%’bl’@ﬁcoﬁi b@ﬁtﬁ@ﬁ@é(ﬁfﬂw@q}o thé i ibf'a ?eoe Eé ti.}méqu‘mage
(rlpropyl am ne and tris(hydroxynet nmet hyl am ne (trome mne

this is not ifmeeRakions Opphesther handetter preseoninvéni@ampisorattonfpdsses

resent invengi, aS| tro tainin oups can
Ee quat er ni sglrél1 (stgle\rll\é’)g}J téSﬁ%ggﬁ'&?&'H adn g’ﬁ ‘%EiEW Pﬁarmaﬁ%ﬂ C%HY AReRp| e
met hyl, et hylablesafis opkichaith be e;
di (G - C4) al kyal sul f at es, © for exgﬁ%ﬁd g?%@h@dsﬁggﬁﬁﬁﬂﬂﬁgwmg S

10sul fate; (@R basgRb¥ progesurerknowpin theaandl maemeundaueameptable

I | ,1 d

aryl 1 - Oy arva R R RS e pBlas o fre 0N EaRlor ¥ st pAd peengrec
brom de. Bot mwmmxenhandl wiethadl iflthe c@ﬁfﬂml%ﬂcfﬁ th& ¢ahelilaY chRtaidiea car-
i nvention ca 55@ ared ysi ng . such salts. 15 The above-nenti oned

phar maceut i ¢ P@r?fétﬁéUﬁthee?aﬁéopanm frieegdey egasting the com-
e g o bt L ARSI st

hem succi nate, hippurate, droc ydrobr omi

mra]ndelhat e, rrﬁ;.lqhnbms amiet, fcateecanmreﬁallk?ll p@alﬂ’f%@iﬂ@ilées JAh¥labRigerotaoslimm
0s , S rate fate, sulfosalicylate, tartrate
'Phi op lazgfe %ggm)g(? s(ﬂ%mp ,qlécmg?naﬁg lithium hg}ldromde alkaline- earth metal

( hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide: and
various organic bases, such as piperidine, diethanolamine and N-methyl-

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

25 wise included. In the case of certain compounds of the formula I, acid-addi-
tion salts can be formed by treating these compounds with pharmaceuti-
cally acceptable organic and inorganic acids, for exampie hydrogen halides,
such as hydrogen chloride, hydrogen bromide or hydrogen iodide, other
mineral acids and corresponding salts thereof, such as suifate, nitrate or

30

phosphate and the like, and alkyl- and monoarylsulfonates, such as ethane-
sulfonate, toluenesulfonate and benzenesulfonate, and other organic acids

and corresponding saits thereof, such as acetate, trifluoroacetate, tartrate,



but this is not intended to represent a restriction. The

aci d- addi of basic conpounds of the forrmula | ar repared
pekil s 'n PERErZhRs

by bringing th ree base forminto contact with a suffic

of the 25desired acid, causing the fornatd’on of the salt in a
conventi onal manner. The free base can be regenerated by bringing the
salt forminto contact with a base and isolating the free base in a

conventi onal e for di f.f in a certai ect
fromthe corr espgﬁ{? ngggg% g%g%e? Sﬂﬂ"?ﬁﬁ%ﬁ?@?'ﬁ att%aﬁart%%?ﬁ
physi cal pr op@twoahnglyuphama&nﬁlublls} aéc)éptébl.@(dcﬂi-aﬁﬁlt|on%%1’c§%‘f?ne Eom-
t he purposes of ta 8’!;%{' on, however, the salts otherw se corre-
spond to the PBYPEsOf @wlahhingluds the follwiags acaigie, adipate, alginate,
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the forRul a | fite, drowides dbunjrate, rmtrqumra)he sampesrsufonhtensaphiigtel chetiges
netals or or ic amnes. Preferred netals are

and al kal i ne- ear t’b
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S5are N N -di bpRaypreitBylimnpticbar d%BlaE{/I?lﬁ’lféfEaél‘Pﬁne&mﬂ%r{dgg fumarate

di et hanol am ne, et hyl enedi am ne, 1 Ucam ne an rocal ne.
The base- addi grlestesate dramm nwlciacidfc.(g‘qimmdmadmogjucbh‘qptamoatbegluconate

t t.he f f t tact
wth e out 11 coRBEIeCaRerd BB rerisiCaadE, Reminilele es et  on
of the @It iherarmemyemppanié, H?%mﬁélﬁlorlffé‘%yfdr&%oﬁ%g I‘?fb[}?o%@ide 2-

egenerated bP‘/ bringing the salt forminto contact an acid and
i'sol ati ng the quQéY%@?ﬂeﬁwf%%%dodﬁﬂ memlomtanaobuﬂweter famtatac ladtd-or ns

differ in a ¢ [ eSpo altfrmst r eof
with respect ltﬁ%r']%{eél:l tngiﬁéfégm%{eé{&l%ér]@ﬂ)%g V‘@i‘% E’\Cﬁj pQSISH fie Me ﬁ%”‘?]
pol ar sol ventsylfdnatte trhethylberesate, @ﬁoﬁdtﬁ;dtcb@@ﬁho@phai@%aﬁfmhéf@ﬁesa' ts
ot herw se corrlﬁﬁsq%ond to the respective free acid forns thereof. |f

conpound accotdiNgte.d "Eq’f@aﬁt?r\wﬁ?’ie@ Rxalgif fleatenpalneatanpertinate, nes-
which i85 f h | [t f thi
fUpe 20t he | AL A SRAGIIbERhHt6 PROSEIE, Fadliictete, <™ ©

mul ti pl e sal tptitbalmte, i Ithid eloekatot exprapknt a bédtactiorat e, di acet at e,

di fumarate, dineglum ne, diphosphate, disodiumand trihydrochloride,
but this is not intended to represent a

Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lll), iron(ll), lithium,
20 magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts sodium
and potassium, and the alkaline-earth metal salts calcium and magnesium.
Salts of the compounds of the formula | which are derived from pharma-
25 ceutically acceptable organic non-toxic bases include salts of primary, sec-
ondary and tertiary amines, substituted amines, also including naturally
occurring substituted amines, cyclic amines, and basic ion exchanger res-
ins, for example arginine, betaine, caffeine, chloroprocaine, choline, N,N'-
dibenzylethylenediamine (benzathine), dicyciohexylamine, diethanolamine,
30 diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanol-
amine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine,

glucosamine, histidine, hydrabamine, isopropylamine, lidocaine, lysine,



restriction. 25Wth regard to that stated above, it can be seen that

t he expregs§hpooRdar - naceutically acceptable salt” int r
connection Is ta(%en to mean an active ingredient which co ;rﬂ:gg@o%@&mls
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particular if this salt forminparts inproved pharmacoki netic
properties on the active ingredient conpared with the free form of

30t he active | i ent her salt formof the active . .
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can be prepared using a
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-

20 rate, suifate, sulfosalicylate, tartrate, thiomalate, tosylate and tromethamine,
¢ but this is not intended to represent a restriction.

The acid-addition salts of basic compounds of the formula | are prepared by

bringing the free base form into contact with a sufficient amount of the

25 desired acid, causing the formation of the salt in a conventional manner

The free base can be regenerated by bringing the salt form into contact with
a base and isolating the free base in a conventional manner. The free base
forms differ in a certain respect from the corresponding salt forms thereof
with respect to certain physical properties, such as solubility in polar sol-
30 vents; for the purposes of the invention, however, the salts otherwise corre-

spond to the respective free base forms thereof.



esses known in the pharmaceutical art by, for exanple, conbining the
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2010/000364PGf & EBARRUAC4XbPding 36 the invention contains more than one group

which is capable of forming pharmaceutically acceptable salts of this type,

20 the invention also encompasses multiple salts. Typical multiple salt forms

include, for example, bitartrate, diacetate, difumarate, dimeglumine, diphos-

phate, disodium and trihydrochloride, but this is not intended to represent a
restriction.

-

25 With regard to that stated above, it can be seen that the expression “phar-

maceutically acceptable salt” in the present connection is taken to mean an
active ingredient which comprises a compound of the formula | in the form
of one of its salts, in particular if this salt form imparts improved pharma-
cokinetic properties on the active ingredient compared with the free form of
30 the active ingredient or any other salt form of the active ingredient used
earlier. The pharmaceutically acceptable salt form of the active ingredient

can also provide this active ingredient for the first time with a desired phar-
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30 active ingredient with the excipient(s) or adjuvant(s).
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Capsules are produced by preparing a powder mixture as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the pow-
20 der mixture before the filling operation. A disintegrant or solubiliser, such
) as, for example, agar-agar, calcium carbonate or sodium carbonate, can
L. likewise be added in order to improve the availability of the medicament
after the capsule has been taken.

25 In addition, if desired or necessary, suitable binders, lubricants and disinte-
grants as well as dyes can likewise be incorporated into the mixture. Suit-
able binders include starch, gelatine, natural sugars, such as, for example,
glucose or beta-lactose, sweeteners made from maize, natural and synthe-
tic rubber, such as, for example, acacia, tragacanth or sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubri-

cants used in these dosage forms include sodium oleate, sodium stearate,

30

magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
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seal ed arrpoul'E@teé and pressing it through a sieve. As an alternative to granulation,
15 the powder mixture can be run through a tableting machine, giving lumps of
non-uniform shape, which are broken up to form granules. The granuies
can be lubricated by addition of stearic acid, a stearate sait, talc or mineral
oil in order to prevent sticking to the tablet casting moulds. The lubricated
mixture is then pressed to give tablets. The compounds according to the
20 invention can also be combined with a free-flowing inert excipient and then
pressed directly to give tablets without carrying out the granulation or dry-
L- pressing steps. A transparent or opaque protective layer consisting of a
shellac sealing layer, a layer of sugar or polymer material and a gloss layer
of wax may be present. Dyes can be added to these coatings in order to be

25 able to differentiate between different dosage units.

Oral liquids, such as, for exampie, solution, syrups and elixirs, can be pre-

pared in the form of dosage units so that a given quantity comprises a pre-

specified amount of the compound. Syrups can be prepared by dissolving
30 the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-

mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
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0. and 700 ng, where this anpbunt can be adm nistered as a single dose
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particular, the invention relates to the group of the follow ng
conpounds and pharmaceutical ly usabl e derivatives, solvates and
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B bodies as individual carriers to which the compound molecules are coupled.
( The compounds can also be coupled to soluble polymers as targeted medi-
cament carriers. Such polymers may encompass polyvinylpyrrolidone,

pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-

25 ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class
of biodegradable polymers which are suitable for achieving controiled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-

30

droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-
polymers of hydrogels.
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include eye drops, in which the active ingredient is dissolved or suspended

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

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

administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

carrier substance is a solid comprise a coarse powder having a particle
30 size, for example, in the range 20-500 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-

sages from a container containing the powder held close to the nose. Suit-
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("A48")15 aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
20 single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that oniy the addition
C of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
25 granules and tablets.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example, for-

30 mulations which are suitable for oral administration may comprise flavours.
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at least one further medicament active ingredient.

25 In particular, the invention relates to the group of the following compounds
and pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios:
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25 4-[5-(2-dimethylaminoethoxy)-1H-pyrrolo[2, 3-b]pyridin-3-yI]-6-ethyl-
pyrimidin-2-ylamine ("A15"),
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N-[3-(2-amino-6-ethylpyrimidin-4-y)-1H-pyrrolo[2,3-bjpyridin-5-yI]-N'-
methylbutane-1,4-diamine ("A18"),
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4-ethyl-6-{5-[1-(1-methanesuifonylpiperidin-4-yl)-1H-pyrazol-4-yl]- 1H-
pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine (A"44™,
20 4-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yllbutan-1-ol
- ("A45"),

( 1-(4-{4-[3-(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-
yllpyrazol-1-yl}piperidin-1-yl}ethanone ("A46"),
3-[2-amino-6-(1H-pyrrolof2,3-b]pyridin-3-yl)pyrimidin-4-y|}-N-(3,4-

25 difluorobenzyl)propionamide ("A47"),
1-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yhpyrimidin-4-ylJbutan-1-o!
("A48"),
4-(2-morpholin-4-ylethyl)-6-(1H-pyrrolo[2, 3-b]pyridin-3-y!)pyrimidin-2-
ylamine ("A49"),

30 4-[2-(4-methyipiperazin-1-yl)ethyl]-6-(1H-pyrrolo[2, 3-blpyridin-3-yl)-
pyrimidin-2-ylamine ("A50"),



10phar maceutical | y usabl e derivatives, solvates and stereoisoners

t hereof, including mxtures thereof in all ratios, and anfﬁ‘ @ ﬂ%ﬁns
amount oWOZ0IWAPHdr redi canent active ingredient in dissd 1%

| yophilised form 15USE The present comptfunds are suitable as

phar maceuti cal active ingredients for mammal s, especially for humans,
in the treatnment and control of cancer diseases. 20The present

i nvention enconpasses the use of the co

and/ or physi ol ogi4#t-3(2aprune §b¢tBy'§’é{T‘F‘éd Ounlgall'eai’@glo i‘grbé%\ff@'%ﬁ “Yhe
preparation of a arcﬁrgrr}]r;N T‘rfghstllg M AN-Y q@gﬂ-yr prevention of

cancer. Preferre etreatrrent originate fromthe

group cerebral c&-@-fh@aminogesthykplyrimiciosd-girlt-ppmelof2; drdpyristia-Soy]-
the | hati ¢ system carc ar eal carci noma and
| ung X?r)m nona %Mgz@aﬁyﬁﬁfﬁsyagpw ar?gfﬁraﬁg 6%%?) 'preferred forns of
cancer &re monocyf. Z—ahﬁHJﬁ@eﬁL(ﬂrlstI%yﬁquWéi&Lﬁ?UﬁlH—§?ﬁblo{$31ti]pi(rl¢tﬂg—

carci nonws, pancreat| C cancer, gI i obl'ast onas and breast carci nonn.
WD 2010/ 000364PCH- Emzmevdomad}@yclmsexancpi (A%REhmal, in which to this

R L e e e

treatment. The th;a uﬁ;dm agxp}@ tlovahiams| @Q@ﬂl")dl ng to the particul ar
di sease and can be E term ne J E P_erson skilled in the

5wi t hout undue eff &—amlmwwrlaepr@pa dHanEazeld- gh)xﬂ%pmoltﬂ?z%weyww
the tregyment of ﬁyﬁ%ﬁﬁﬁrﬁ _4%}\@:3 %hgpgleﬂ# g\g5$)da solid tunour.
y

OThe solid tunour preéfer sel ecte omt e group of tunours
f the squanous eﬁph‘té‘llejfliauﬂmomhmybfia{ﬁe[élfz py&nmllsltroﬂ‘rwdﬂ‘(hylwél kyrazel4-ylof

head and neck, the oeso u e cervix r0|

intestine, the |.Uéwpyrrpﬁ>45§r%lpmr'd'ﬂr%v P\‘ﬂf‘%&jﬂ% &'&ghx}t al tract,
the lynphatic sy I%W@ v, ar 1 he
solid tunour is %@Thjéth Elﬁ1t]pre Ewal%h? aqz %rcﬂi@ﬂﬁ gr%]%tﬁg[) Nf)lgséra]zgﬁlg
adenocar.ci nona, syl H‘I—mtdlo[mﬂ%g]p@'adm syfagrimiine-gaiine ¢

gl i obl ag4 onas, Ccﬂ-@ﬂ[f-?ﬁ %Imrfr?g% b&ylpynr%?&‘ ; £ 361115 II-PByrrolo 2,3 b]pyrldm 5-yl]-
pyrazol-1-yl}-1-piperidin-1-ylethanone ("A58"),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl}-1H-pyrrolo[2,3-b]pyridin-
3-yllpyrimidin-4-y[}-1-phenylpropan-1-oi ("A59"),
{4-ethyl-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-

20 ylJpyrimidin-2-ylymethylamine (“A60"),
(4-{5-[1-(2-dimethylaminoethyl}-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyri-
din-3-yl}-6-ethylpyrimidin-2-yl)methylamine (*A61%),
{4-ethyl-6-[5-(1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]pyrimidin-
2-ylimethylamine (“A82"),

25 {4-ethyl-8-[5-(1-methyl-1H-pyrazol-4-yl)- 1H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-2-yl}methylamine “A63",
{4-ethyl-6-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyri-
din-3-yl}pyrimidin-2-yl}methylamine (“AB4"),
2-{4-[3-(6-ethyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-

30 5-yllpyrazol-1-yl}-1-piperidin-1-ylethanone ("A65"),
2-{4-[3-(6-ethyl-2-methylaminopyrimidin-4-yl)- 1H-pyrrolo[2,3-blpyridin-
5-yl]pyrazol-1-y[}-1-pyrrolidin-1-ylethanone (“A66%),



20Preference is furthernore given to the use for the treatnent of a
tumour of the bl ood and i mune system preferably for the treatnent
of a tunB 2 0LUPEed fromthe group of acute nyel oid | eukAHiTZ009/004013
chronic nyeloid | eukaem a, acute |ynphat4t-|eukaem a and/or chronic
| ynphati c | eukaem a. 25The invention furthernore relates to the use
of the compounds according to the invention for the treatnent of bone

pat hol ogi es, wherge the bone pat hol _originates fr t he .
ost eosar conm, ost —&‘éﬁﬁ%bmg-%mtw?%ﬁmyﬂmldInﬁ-;_gl)-é%mﬂlag,gﬂ@w@n-
formula I may al SQ_YHEV%Q&%’?%?[@?I g?gtre same time 30as ot her

wel | - known t herapedtic agen élected for their particular
usef ul ness agai ns2-{4-fi@(G-ethlilZ-methyaminopybimidig-4-ydt-epyrrolo2,3-blpyridin-
2010/ 000364PCT/ EP20Q9/ 004013 .- .,46 - . Jhe..present conpounds are al so
suitable for conb%'ﬁ PYrgﬁog\%“ty em(éﬁgi)cancer agents. These known

anti - camcer agent(ﬂ-étﬁ?l—@@@-[iJ@ﬁnﬁé&h}/@‘?ﬂé?ﬂﬁn-ﬂ%ﬂj—ﬂH_ ai@f@? AH-pyrrolo-
modul at ors, androgen receptor nodul ators, retinoid receptor
nmodul at ors, cyt otlé:d-blrygdin-3-ylantimidiotZ-yianathwamiagdes ) pr enyl - pr o-

5tein transferase,inhibitors,. . . CQA T i mhi Qi .
pr ot ease i nhi bi t3r4§m&|g$fi$'§i'pt'm&gfyﬁﬁgéﬁa‘%ﬁ%?@é? Ig'p ﬁ@?@ﬁ’%@# -
angi ogenesi s i nhidiht3yi¥pyritfidine? §8atthganime(fdgodr e particularly
suitable for admnistration at the s i e as radi ot her

ane ti apy.
"Qestrogen r ecept(érb%%b'r(%‘mQTBV'@f@@ﬁ"“édﬂﬁpﬂ)*ﬂrﬂﬂami%ﬁ”ﬂﬁ@yf{ @lpe

i th or10 nhibit the hindinga Oge - , di
oo M 23 Bl R Yhp IR I hEH R BRI £9,  0ar dl B85
re not |im t_e](cj t2}{4—¥:al(ﬁ>mtﬁyde@,—meﬂ1ydnmihep?rin'iiqui-?iﬁﬂH—pjtchﬂE%B—h]pWMin-
117081, tor ene, ul vestr , ) ] , “ “

4av- 02 2 01 ot by BYIRNTBES o 41 bringighS-yhmippiqnamige SAT Ay | ) -

et hox henyl] - 2H-. L VAT 2f Lt imi-
R e e i

" Andr ogen r ecept alin+eyl ! bk pyrsolofZed-digyridin-Seortipyantd- wflathanona (‘ALR38,

with orqd nhibit t i ndi of, androgens to.the receptor,, regardl ess
R N L B T e e L Tt s R T S B
finasteride and oﬁmgprrga;lzgc{ggyﬁ@ﬁei(wm),t ors, nilutamde, flutam de,
bi cal utam de, |iarozole 20and abiraterone acetate. "Retinoid receptor

nodul at ors" r ef ers(G-ethybryoathexyprinoidin-dt\ér-b4i dsapronylotHipyrazsil¥-ylhe
bi ndi ng of reti nqil_g_??/;r&oi@%_@ggﬁ&hg%quegardI ess of mechani sm
Te u

Exanpl es of such rettnoi tor tors include bexarotene,
tretinoin, 13-ci S-(GeihybRanathahesifei@pyrithidiroig]asi( thisopropyl-1H-pyrazol-
a-difl onet hyl orni thine, 251LX23-7553, _

trans- (4" - hydr SxYprEhDYYelets. dbipyeing 6'ANBAL car boxypheny! -

S o S

T inhibit or int{(&&¥&ye with cell myosis, including alkylating

agents, tumour n%g[rSC—)(SAIi-ESamfir?ocr%gtrhilphieggfﬁ-r1(]:-?-|p?rtr8&3f2,3—b]pyridin—3—y]]—6—ethylpyri-
midin-2-ylamine (“A81%),

25 3-[2-amino-B-(1H-pyrrolo[2,3-b]pyridin-3-yl) pyrimidin-4-yl]-t-morpho-
lin-4-ylpropan-1-one (“A82"), )
3-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yhpyrimidin-4-yl]-N-(2-
dimethylaminoethyl)propionamide (“A83“),
4-(3-aminopropyl)-8-[5-(1-isobutyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]-

30 pyridin-3-yljpyrimidin-2-ylamine (“‘A84"),
4-butyl-6-{5-{1-(2-dimethylaminoethyl)-1H-pyrazol-4-yl}-1H-pyrrolo-
[2,3-b]pyridin-3-y[}pyrimidin-2-ylamine (“A85"),



30m crotubulin inhibitors and topoi somerase inhibitors.
2010/ 000364PCT/ EP2009/ 004013 -47 - Exanples of cytotoxic C(grent

i ncl ude,wﬁ)l.?tm%?ggsq?ot limted to, tirapazimne, sertenef, éW@B?WWf‘O"’

i fosfam de, tasonerm n, |onidam ne, carbédtatin, altretam ne,
predni nusti ne, dibronodul citol, raninustine, fotenustine, nedaplatin,
oxal i platin, tenozol om de, heptaplatin, estranustine, inprosulfan

E IR b G W P A A
dexi f osf am de, mﬁméﬁql A &ﬁ@h@?l‘j@ﬁl@%hé’(@@a@j ati num

benzyl guani ne, glu fam de, _
(trans, trans,t ran‘bbbt)&ﬁﬁﬁﬁ-@h@panémié}@Ldea:mraB)I-ml-){‘ldH pwiraiop?, athpynnin-1

L S PR R g o o
lari sidlnylsp
1- (11- dodecyl! am np{403-(yShemiyereegiplinddin-AyetH-hpl ot B p@idin-5-yI]-

zorubi cin, idarubicin, daunorubicin, bisantrene, mtoxantrone,
pi rar ubi cin, p| nayraeol-1xlleiienel GAB&MHY ubi cin, antineopl ast on,

e e TG e AR AL B AR ARG
4- demet hoxy- 3- ded@) RblpFridiri-B-ythopsitridiniPeylagiine £A89HY, onyl daunor ubi cin
AN R N e E RIS R S
3',4" -digdehydr o- i op docet axol ,

hi zoxi n, dgl ast tyl ﬁ'ﬁpéyy\/]?tg H 41gl?{?n gﬁgﬁjépﬁéggﬁst atin, cenmdotin,

R109881, BI\/BlSR)?HS—{Z«ammbtﬁw[S?(ei -isopygrydd i pynazol-4-yl)-1H-pyrrolo[2,3-b]-
2,3,4,5, 6-pentafl uo

Y _ 4. 20 ey
met hoxyphenyl ) berP¥ 'rﬁ@’éy#%ﬁﬁm?@é%'ﬁlmap01\/Pln(bﬁ\%t)i ne,
N, N-di met hyl - Lva|24{4-5\-/%215}%4|né\fsf@chk)hbbn#ﬂdﬁﬁlzbli/ljhprgr:rdlbté—?zﬂf]ﬂrﬁd?ﬁﬁtylpm

yl am de, TDX258 and 188797. Topoi sonerase’ i nh tors are
exanpl e, topot ecmfalq)chwﬂ@lﬁnﬁhy[ﬁﬁ%tﬂmléeéi'vi\92rlel t ecan,

o P a4 et B R bR ERE SR BV e BEA (i ovrolaf2 3eblpytin

am ne, din- 3-yl]pyr|m[d|n 4-yl}pro acetamlde “A97“
1- am no- 9- et hyl 5-f] uoro-2 K}p py dr oxy -( - %I -1H, 12Hbenzo[ d

el pyrano[ 31, 4 : b A7ethyhBHBA r(érfwongwyﬁo warqzml‘flsxlh 1myalaiZommd)pyri-

| urtotecan, 7-12- ] LhyAdge 20S) canpt ot heci n, BNP1350,

BNPI 1100, BN8091§Q|I]\EI\)§88{@% a@’:gom eqp}%l%ssé)hate t eni posi de, sobu-

?Kl?i(z)x?ne 2h Idi mett-{8y [ 1a(8, Aatifllordeenaydi tidqsirabey-40443-3 H-pyrrolo[2, 3-b]pyridin-
t hyl am

et hy1] -9- hydr oxy- 353’%‘60‘?@%%9@‘@#%%@?16?1 A9).car bazol e- 1- car boxani de

103000 bonSoa oS EESHART AR 4SRRIV ARG A Beb e BB
3-yl]pyrimidin-4-yl}-N,N-dimethylpropionamide (“A101“),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-yl]pyrimidin-4-y[}-2-methylpropan-1-ol (“A102%),

25 1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-yllpyrimidin-4-yl}propan-1-ol (“A103%),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-ylIpyrimidin-4-yl}-3-methylbutan-1-ol (“A104),
4-cyclohexyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-ylamine

30 (“A105%),
2-{4-[3-(2-amino-B-butylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-y]-
pyrazol-1-yl}-1-pyrrolidin-1-ylethanone (“A106%),



am no] et hyl] - 514- hydr oxy- 3, 5- di met hoxypheny1l] - 5, 5a, 6, 8, 8a, 9- hexohydr o
furo(31, htho(2 3-d) -1, 3-di oxol - 6- one,
2% et 151 EREARSRT)

met hy1- 7- hydr oxy- 8 rret hoxybenzo[ c] phenanéfBri di ni um
6, 9- bi s[ (2- am noet hyDam noppenzo[ g] i soqui nol i ne-5, 10- di one,
5- ( 3- am nopr opyl am no) - 7, 10-

52' hgﬁreoxy- 2-(2- hX?éoanatz*H rop élt’é 21 lsopngy?Zlﬂ O)[/razol -yﬂe Iglcprylrrgllo-
N4142(di et hyl am np)glﬂ]m} ﬁfﬂ_@qh zmﬁﬁ(g,hong]-agmgéqaC” di”ll oxant hen- 4-

yl met hyl ] formam de, N-("2-(di am no) et hyl ne- 4- car boxam de,
6[ [ 2- (di et hyl ami M?emnqﬁzoaﬁm@thye hifdtblepp iy A tepyB20t4-1)e(Ui-myFroro-7

and DA ol gonacl Bor o8 e iy kne? BERBS 3 A Hisikras,  GENpSL and
I NX30019and ant i -4myalobkiyes[F U opsopNoH b;wiazam yqr)ai Hqiwmio[!zeya]‘pyh,

pentostatin, doxifluri- dine trinetrexate, fludara
capeci t abi ne, gal @BrQ“&BPYfﬁnldéiy’?&ﬂ%iBir}@e( ddid3fate, fost eabl ne sodi um

hydrate, raltitre h t [

d)ém t abi ne, nol at‘%(?| n@t‘fé&!gab ne@éﬁ%prﬁeﬁ)@ﬁﬁé‘a LAt @ +4-hydroxy-
rrNetlgyI Edgngczt |dd|mpendi’ne]ﬂ—nartmm}l?ablelrtl&er&y} dﬁexV‘@MUBO)I, neh I

N644- éleoxy |44K|2r 5%%80%—{&-213%@?0“ yl- 1I—H:>3$razol ~yf§ l-?rp?/Pro?orfg 3) Lﬁrbsﬁc’hn—
[2(E), (&) -tetr ad&ggg%ﬁﬂ% ]49}1%‘?3{45 i E?l]p ider@in.4&]| @A {4 yrannohept opyr a

Qosyl | adeni ne, apli ect €l 'nasci troxacit abi ne,
[ 2- am no- 4- oxo- {22<'ﬂmino 6-[5-(1-isopropyl-1H-pyrazol-4-yl}-1H- pyrrolo[2 3-b]pyridin-3-

4678tetrahydr y l\azin-6-yl-(S)-ethyl]-2
, 5-t hi enoyl - L- gl u"f]&%'e’%’ @Vﬂaﬁ?ﬁ%‘?&*}?}éﬂg or ouraci |, al anosi ne,
11-acet y1-8- 4- {2 amino-6- [5 (1- |sopropyl 1H- pyrazol-4-yl{ 1H-pyrro|o [2,3- b]pyr:dm—
(car banoyl oxymatg é 4-f ormyl- 6- et hoxy- 14- oxa- 1 -di azat étrac
yap

'4.1.0.0)tottade wlratdumﬂeﬂ} 6131 4dbioraphanybetifaiperidinael ol

| t [, d
2 oy 2 - deoxii i AT Bg oo RRAmidint-ub: Py AR SrolRyiar e
and 3-am nopyri dlgyeazolcayt}m1 ldemysls-{ipepRinapans 3zore) {)
"Antiproliferative agents” also include nonocl onal antibodies to

growth factors other afrH'&‘PFGrﬁg’ﬁéSPPIQPé’M BrrisazolAvgl) ddrer o2, 3-b]pyridin-
hi bi t
ns 083, “whi ch car BPLRILALIEE ny AR bilEne *%ﬁ@@%&gﬁl@%ﬁﬁé@

transfer (see US(Pat22f), No. 306, 069, 134, for exanple).

2010/ 0 64PCT/ ERP2009/,004013 Evi d f th ti
phar macol ogi cal Jéﬁ 1b{2t -BIUNQsR- [gT{é 'B‘PWPP? Qﬁg p%tr@@{%v?lg aﬁogw%lp[% ardur

Che. i nhi bi ti on of Tompar ol T AP RO A YRS, [0t al ity by
ctive ingredi ent(§)11s{2d@$lmd-6da (1-isopropyl-1H- pyrazol -4-yl}-1H-pyrrolo[2,3-b]-
pyridin-3-yl]pyrimidin-4-yl}-1-phenylethanol (“A124%),
4-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-y)-1H-pyrrolo]2,3-b]pyridin-
25 3-yl]pyrimidin-4-yl}piperidin-4-ol ("A125%)

or
2-{4-[3-(2-amino-6-ethylpyrimidin-4-yl}-1H-pyrrolo[2, 3-b]pyridin-5-yl]-
pyrazol-1-yi}-1-(3,4-dihydro-2H-quinolin-1-yl)ethanone (“A128),

PCT/EP2009/004013

30

The invention also relates to a set (kit) consisting of separate packs of



The cells are sown in a suitable cell density in mcrotitre plates

(96-wel I oI TBhdo;@nd the test substances are added in thﬁ%ﬂﬁﬁq%ooﬁm?’

concentrati’on serites. After four further days of cultiva

serum cont ai ni ng medi um the 10tunmour ce#f -proliferation/tunmour cell

vitality can be determ ned by neans of an Al amar Bl ue test system 2.
Experinmental procedure 15 2.1 Cell culture For exanple commercially

avai | abl e col car ci.no cel | ines, ovar Il .lines pstate cell
s or Cbr oul ca BB Sfoupt 18 Bonbd ¢ 8he. (a1 2RO bt
At intervals of semgfcally dguble dditivatifbd Sohfhtes andetaiebrenidramhéreef,

culture dishes with the aid of trypsin solution and sown in suitable

di l ution in freshinfegingrinixtieesciierepfdn all ¢afias,vat ed at 37 Cel si us and
10% CQ2. 2.2. Sow of the cells 25A defined nunber of cells (for
exanpl e 2000 cellS) per culture/well in a volunme of 180 pl of culture
medi um are soyn) i an effectdtd smeupt af 2&ur(i85 meditament activd ingeedibat: es)
using a mul ti channel pipette. The cells are subsequently cultivated
in a C®R incubator (37C and 10% CQ2). WO

2010/ 000364PCf, - oniki it J he.
subst ances The r%gg?@%ﬁggtég%gtggabgggoat%érg%rfmﬁ %%? Og%(sdtrlr@kﬁ\é@%?hb%%
and subsequentags emainppetisi mhe eet ey fali exgnoplacesrhprdse sapdrnate degioutss,

St eps can be SREbSUHSI: AniHECEr protst Bf & PR ige Frpiya T Andior
i ngredi tht s gshrifRcdasanedss% eatvaivdsh8oRarEed dletéiiSomerd thereof,

ulture mediumis added t'o the test substances in corresponding
concent r at i on8clutling médunesdhetgofimell ratés, subst ances to the cells can

take place o : h i N f. 10 the gcells. To fnhi
end. | each L8 SHEEIE ATl BEa ST BeAMen Ao fifR rediBnt il
pl ate are addssivdédot hephliedresiwel |s. The cells are cultivated for a
further 4 days at 37 Celsius and 10% CCR.
15 USE
The present compounds are suitable as pharmaceutical active ingredients
for mamimals, especially for humans, in the treatment and control of cancer

diseases.

20 The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.
Preferred carcinomas for the treatment originate from the group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,

25 stomach carcinoma, laryngeal carcinoma and lung carcinoma bowel can-
cer. A further group of preferred forms of cancer are monocytic leukaemia,
lung adenocarcinoma, small-cell lung carcinomas, pancreatic cancer,

glioblastomas and breast carcinoma.

30 Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of

a medicament for the treatment and/or control of a tumour-induced disease



2.4. Measurenent of the colour reaction 15 In each case, 20 pl of

Al amar Bh;.ber t are added per well, and the mcrotitr

i ncubat ed, %06@3@)?{%@' e, for a further seven hours in a cc%ﬁ%%ﬁ}@?‘%éﬁ
(at 37C and 10% CO2). The plates are nmead®red in a reader with a
fluorescence filter at a wavel ength of 540 nm The plates can 20be
shaken gently i medi ately before the neasurenent. 3. Eval uation The

redi. N sub
Sused) i scbid aEraef oGt oRR mRingel R i eeSylRusToRE ARIALAE AL
(cell's w t hous chaffounidsdcardifg taffe BRENBSHA adrinldllrdees £k manehaid

ot her absorbance values are set_in relation thereto (for exanple in %
of control): eedafl awshotieatment. Tha frerapeytis aemount waries aecaidingttedhe

substance - v ' o) | | S raqvial f
medi um contr or?%nltlj‘é\}\%fr gg‘%%%%&%% EB%%W%% Ee'%%h-&f!r&gdﬁ\}ﬁ S@S
(50% i nhi bi t i withowtrncilet effort.ned with the aid of statistics prograns,
such as, for exanple, RS1. 1050 data for conpounds according to the
invention are shown in Table 1. 5 4. Test for the inhibition of PDK1l
The experinme i cafd t o \/ ith
384 10wel I s/ ﬁ%&lgtg ﬁr ati 6%‘% Iggé\?érﬁfl&nmgaucﬂ&gggfe% ﬁ%ﬁ@%ﬁi@%&e&

Hi sa- PDK1( 01-80¢ie thedisddse isreesdiokunmsalyst r at e

bi oti n- bA- bA- KTFCGTPEYLAPEVRREPRI LSEEECEMFRDFDYlI ADWC (400 nM, 4 pM
ATP (with 0.2pC of 33P-ATP/well) and the test substance in 50pl of
convent1®bnal EpsoidRMEr is Prefetly BBlochR froRl el JISUD 8F finddrsals tROC
for 60 min. The test substances are enployed in corresponding
concent r at i orfiuamMogeepithalium the diadder ohesdeinash .. thehddreyst pbhead and

carried out wtho subst ance. .The react.ion i.s St.0 d usi
ctandar d et S HebERnBORE Gk fre P o BeifisLR8 B8 1Bk e
via the incorpamaties pradateatid Widgenital tham, m@u?ﬁnf)hhﬂc gystem, e stomach,
determ ne the non-specific kinase 20reaction {blank value), the

experi ment al thatanyes andéordaedund out in the pres-
15

The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

20 Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

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

ogy originates from the group osteosarcoma, osteoarthritis and rickets.

The compounds of the formula | may also be administered at the same time
30 as other well-known therapeutic agents that are selected for their particular

usefulness against the condition that is being treated.



ence of 100 nM staurosporin. 5. Evaluation 25The radioacti vi ty

(deconposi tions

m nute) of the blank value (no use of te

subst anc@'qwl?’ﬂ@gﬁr esence of staurosporin) is subtracted WHF(W&P?’OMOB
ot her radioactivity values. The control s46ki nase activity w thout

test substance) are set equal to 100 per cent and all other

radi oactivity values (after subtracting the blank value) are

expressed set

in relation thereto (for exanple 30in % of the

control). WO b@m%ﬁm@@mﬂﬂépﬂm@lmw@ie fos comipgation mthmowmm—
I f th
\(/\altﬁugeo? t heec%r?ﬁé?o%%eﬁ%:wﬁﬁgvkﬁ mé'ﬁﬂd\/aﬁ(jfg?%?@ﬁglﬁﬂﬂeaﬁg f@ ues

(50% i nhi bi ti

progr anmes, such

according to

oedtregen MEptanmedtllaicnm dritrogenl redepddranbdtiabers, retmond
| C50 .dat g of. conmpounds

|l e, RSI1.
BT Rl e Y SR ocaans, AN PRl e ative ARRts, oremkaraer

No. Manub act ur@r in Maﬁé@?ééé Rhpigte e ceal rjedEHﬂa%Hrlﬁ%ﬁﬁ&QSNW%r&QHQél on
Surface 96-wel |l plate) DVEMPO4- 03550Pan Biotech 15 PBS (10

Dul becco14200nbdiCrsaceverse transcrlptase inhibitors and further angiogenesis inhibi-

10
C
15
20
C.
25
30

tors. The present compounds are particularly suitable for administration at
the same time as radiotherapy.

"Oestrogen receptor modulators” refers to compounds which interfere with
or inhibit the binding of oestrogen to the receptor, regardless of mechanism.
Examples of oestrogen receptor modulators include, but are not limited to,
tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene, ful-
vestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperidinyl)-
ethoxy]phenyl]-2H-1-benzopyran-3-yljpheny! 2 2-dimethylpropanoate, 4,4'-
dihydroxybenzophenone-2, 4-dinitrophenylhydrazone and SH646.
"Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardiess of mecha-
nism. Examples of androgen receptor modulators include finasteride and
other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.

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

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

microtubulin inhibitors and topoisomerase inhibitors.



96-wel | plates (pol ypropyl ene)267334Nunc Al amar Bl ueTMBUF012BSer ot ec
20FCS1302Pan Bi ot ech GrbH Trypsi n/ EDTA sol uti on 10x L2153Bi ochr om AG
75cm2 cuMQUIUOBYP es353136BD Fal con A278093112519ECACC PCT/EP2009/004013
25C010205CCL222ATCC MCF7HTB22ATCC PC3CRL41435ATCC 384-wel | fl ash
pl at esSMP410A001PK Perkin El mer 30 APCI- M5 (atnospheric pressure
chem cal ionisation - mass spectronetry) (MtH). WO I

- - ' Col um:  RP-
ggﬁgé?ogg’?fgr {pgaEPZ O%fgﬁgt%%m% anl_@_c%, rag'@aﬂ& l?r%ﬁéc(ia[[g, tirapazimine,

sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-
amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, neda-
platin, oxaliplatin, temozolomide, heptaplatin, estramustine, improsulfan

5 tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, loba-
platin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-
aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,
GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)-mu-[diamineplati-
num(ll}]bis[diamine(chloro)platinum(il)] tetrachloride, diarisidinylspermine,

10 arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-dimethyl-

- xanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxantrone,
pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-deamino-3'-
morpholino-13-deoxo-10-hydroxycarminomycin, annamycin, galarubicin,
elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-4-methyi-

15 sulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine suifate,
3" 4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-

20 methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
valyl-L-valyl-N-methyl-L-valyl-L-proly!-L-proline-t-butylamide, TDX258 and
BMS188797.

Topoisomerase inhibitors are, for example, topotecan, hycaptamine, irino-
tecan, rubitecan, 8-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,

25 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl|acridine-2-(6H)propan-
amine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H, 12H-
benzo[de]pyrano[3',4"b,7]indolizino[1,2blquinoline-10,13(9H, 15H)-dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-

30 zoxane, 2-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethylamino)-
ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carboxamide,
asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-methyi-



El uent A: water + 0.01 % of TFA Eluent B: acetonitrile + 0.01 % of
TFA Fl o , m /mn 10l njection volune: 10 pl G adi , ]

20 % of m@@"ﬁw“’ﬂ“]”i%b % of B 7 min 100% of B 158 nin 20‘?‘%’8?2%%%“%'3
mn 20 %of B Exanple 1 20The preparati 88 -of

4-{541- ( 2- di et hyl am noet hyl ) - 1H pyrazol - 4-y1] - 1H pyr - _ _
rol o[ 2, 3- 1Apyri di n-3-y1}-6-ethyl pyrimdin-2-ylamne ("Al") is carried

O o e ob Yot M 75 25 o iEhs 52..8 80 S heronyare
furo(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-5-
methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-
ethyl)aminolbenzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-

3 dihydroxy-2-(2-hydroxyethylaminomethyl|)-6H-pyrazolo[4,5,1-de]acridin-6-
one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-98-oxo-9H-thioxanthen-4-
ylmethyllformamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
6-[[2-(dimethylamino)ethyljamino]-3-hydroxy-7H-indeno[2, 1-c]quinolin-7-
one and dimesna.

10 "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-
dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-

15 zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-dihydro-
benzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannohepto-
pyranosyljadenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-oxo-

20 4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyi]-2,5-thie-
noyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acety!-8-

(' ' {carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-
(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-

25 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
as trastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.

30 6,069,134, for example).



JN 2nd step KiH 10 Br 1. 1For the preparation of "E2", a

suspensi f 49 (30 mmol ) of pyrazol e-4-boronic acid and "E1"

19. 55¢g (%%%%’F%ﬂg%‘g caesi um carbonate 25in 60 mM of acet oﬁﬂ; /F?%Uég"?oém?’
stirred at roomtenperature for 15 minuté8- 6.48g (45 mml) of

2- di met hyl am noet hyl chl ori de hydrochloride ("El a") are added, and
the mxture is stirred at roomtenperature for 2 days, filtered off
with suction d.,rinse ith acetonitrile., The filtrate is .
bvapor at ed. - arf 4eBER g e ab4aR oLBhafmaolopicakiphibithrg o heprelifers-
is extracted three times 30Wdnivieslity ofeiGheeelld fh Oftesni ¢ phase is
washed with water, dried over sodiumsulfate and evaporated: 3.5 g of
yel l owi sh, gradyally crystallising oil WD

2010/ 000364 PCr Epl@oUIIth013 - 55 - is obtained. According to NMR it
was essentially a m xture of product and pinacol in the ratio 1. 1.
This gi¥es a lndheqieseft expenmesnt Uesyiistian, 2184nhibiforrof turheurredipaolisran

of "E2", a SUsS Sty c(:)écll vzll%!i{ylt())y %gtivnénilr)llg:]?ecﬁéntg-is described.
The cells are sown in a suitable cell density in microtitre plates (96-well
format) and the test substances are added in the form of a concentration

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

. 10 tumour cell proliferation/tumour cell vitality can be determined by means of
C. an Alamar Blue test system.
2. Experimental procedure
15
2.1 Cell culture
For example commercially available colon carcinoma celi lines, ovary cell
lines, prostate cell lines or breast cell lines, etc.
The cells are cultivated in medium. At intervals of several days, the cells
20 are detached from the culture dishes with the aid of trypsin solution and
. sown in suitable dilution in fresh medium. The cells are cultivated at 37°
(" Celsius and 10% CO..
2.2, Sowing of the cells
25 A defined number of cells (for example 2000 cells) per culturefwell in a

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

30



5br ono- 7- azai ndol e and 6.77g (50.75 nmol) of alum niumchloride in
174 m of dichloromethane is stirred at roomtenperature for 2h. A
sol ut i onW&2ME0W4mp| of 2-pentynoyl chloride in di chl orrEERAAU004013
(prepared from1.29g (13.19 nmol) of 2-pddbtynoic acid dissolved in 70
m of dichloronethane and treated at OC with stirring with 1.36 m of
oxalyl chloride and 1 10drop of N, N-di nmet hyl formam de and stirred at
roomtenperatyure for a fur- ther 2h) is slowy added dropw se to the
red suspensi oe:3. Aelditian ofitha tast substances: | rred over ni ght and

neutral i sed using a satur at ed SOdI um hydr ogen- car bonate sol uti on. The
precipitated al um nium hydroxide is filtered off with suction, and
the filtrate The tesissbstaneds iang dissoheﬂafc&témmpﬂannd])MSEandisabS@r o-

15nmet h h ubse tl ted off hed
ke s
dried over Soélér!é“é') witHeatal cultdré%&ﬂuﬁﬂ#h@%ﬁlﬁ%ﬁ%ﬁ‘ébs Jé??bé%klb?teroes' due

is digested with ethyl acetate and petrol eumether and filtered of
wi th sucti on,depeanding endig eﬁ‘mlmcnfdhe@stlm w\gﬁewey@tmd;tr(m@%mobl d)

o e med 51es8 % M Bndlrditns, Cof RRTITNARA [SaddbinB L0

1.8g9 (13 mTD|éubsftalﬂﬁsaﬁfddﬂﬂ@sp@h@mg&ioﬁcbﬁt@ﬁbrﬁ’é Tole fidiidreoetha! tasol
nononet hyl ether is refluxed for 4h. The undi ssol ved potassi um

car bonat e i s YUbstancas terthe zsliscan tafaplasn oartbesiame fay as the spwingef

times wig h etihyl 0 ned
Qr gani c phasem%ésC gl 1 u?ttﬁs\%gtgh H%é}ﬁgaceéé P%féhlf%&rﬁ]éet \é;ﬁ)l ggﬁrﬁm ter
dried over scmednmtmﬂ plateard addeat ’eﬂthemhltavaﬁweast eFhe délis avel duttivagsd due
i s digest ed et cet at and petroleumether and filtered off

W th sucti on é%%ﬂ%@@w &gt gh Qﬁ}ﬁé‘d\s a8d dPanGOz2rystal s 30(857 ny,
48% yi el d) . V\D 2010/ 000364PCT/ EP2009/ 004013 - 56 - 1.4For the
preparation of "Al", a m xture of 100 ng (0.315 mwol) of "E3", 1.8
equi val ent of2.8oMeasuremiedt bEftie cdbour reaction032 mol ) of

tetrakig{tri phenyl phosphi ne)pal |l adi un(0) and 0.9 m of a 2 nolar

sodi um carbonate solution in 1.2 m of N Ndinethylformamde is
degassed wi t hnridchagee, bonl 5?Aranﬁ1a@B@e&eagsmtddee@e@éﬁpelafanmﬂ@ for
30 minin a mcrowave synthesiser (CEM Discover). The readtion

m xture is dimigretireplatesanyincabated: oraxampie dor addtiien seveachafrs in The

filtrat t t f d th
separ at od. TIOR8 2 S EUR BB S Metes B SEe BTN B hy i
acetate. The reagemvith phfargescorde fiér 4s awmamgtmoi@aﬁl rfl\rﬁtPhe pidtéctas

and evappr at %d The residue is dissolved in 1 ,
e shaken gently immediately before the measurement.

C

3. Evaluation

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

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

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

30



di met hyl formam de and purified via a reversed phase chronat ography
colum. The fractions are conbined, rendered basic using a
concent rgﬁtoe%:f"g@%%@m hydr oxi de sol ution and extracted 3 t i HeYERgopg{004013
et hyl acetate. The organic phase is driefl1ever sodium sulfate,
filtered and evaporated. The 15product was |yophilised, giving 28 ng
of "AI" in the formof white crystals (24%yield). Solid;, ESI 376.

- O_, 500 L .,6.=1.24 (t, J = 7.6 \ v 2. 21 (s,
o) 2.5 (g, [CoodaiitaySHHE pgiony 575 detérmined wigdPaard stptetialisprar .
= 6.63 Hz, 2Hy . 4 1H), 8.07 (s, 1H), 8.31 (s,
oH). 8.55 (drgﬁa"is'%’%fésaﬁi?éﬂ)fﬁﬁ, ‘3%@% 3 = 2.20 Hz, 1H), 12.09 (s,
1H) ppm Exani§ise d2ata &5 comygmunaisiasconding to the invention are shown in Table 1.
2-{4-[3-(2-am no-6-butyl pyri mdin-4-y1)-1H pyrrol o[ 2, 3-b] pyri -
di n-5-yl ] pyrazol -1-y1}-1-pi peridin-1-yl-et Hanone ("A58") WD
2010/ 009364PCT/ EP2009/ 004013 - 57 - zole (3.5g, 18nmpl) and caesium
carbonate (14,259, 43.7 mmol) in acetonitrile (50 m) is stirred at
room t enper at & Eestdor the irhibitomof BPK1 pi peri di n- 1- yl et hanone (4. 5g,
21.8 mmol ) dissolved in acetonitrile (20 m) is subsequently added
dropwi se and stirred at roomtenperature for 18h. The 5solid was
filtered off, the residue was washed with acetonitrile, and the fil-
trate was evape akperimantshbatche$hae earied est idueflashplatsesystepn with 384
di chl or onet hane, and extract eg with sat. NaCl soln. The organic phase
is drieth overwﬁ}ﬁ%@!ﬁm rp¥Q} B§teind re- evaporated, giving E5 (3.56g,

(1.1 mol) asinasachi dase! &5 PBR 1 $arfp% HisePHK 7421 1850)( 3% nvyMhePDK 1
substrate biotin-bA-bA-KTFCGTPEYLAPEVRREPRILSEEEQEMFRDFDY-
IADWC (400 nM), 4 uM ATP (with 0.2uCi of **P-ATP/well} and the test sub-

stance in 50yl of conventional experimental solution per well are incubated

15 at 30°C for 60 min. The test substances are employed in corresponding
concentrations (if desired in a dilution series). The control is carried out
without test substance. The reaction is stopped using standard methods
and washed. The activity of the kinase is measured via the incorporated
radioactivity in top count. In order to determine the non-specific kinase

20 reaction (blank value), the experimental batches are carried out in the pres-

ence of 100 nM staurosporin.

5. Evaluation

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

30 in % of the control).



0 15 5-Brono- 1Hpyrrolo (2,3)pyridine (1.702g, 8.64 movl)
and alu ride (5.76g, 43.2 mmol) were suspended j

di chl or one %g‘%{g&%%oo m) and stirred at roomtenperature (gl;/EPZ?Ing"(}Q‘m]?’
solution of the alkynylic acid chloride-22¢1.5g, 10.3 mmol) in

di chl oronet hane (5 mM) was slowy added dropwi se to the red

suspensi on. The reaction m xture was stirred overnight. The reaction
was carefully neutralised using sat. NaHCO3 soln. with ice-cooling.
The aqueous phaksdlation: separated of f, and the organi c phase was washed

a further 2x M@*Wv‘éﬁIe%ﬁth@Mn?é&@%tﬂ_@yW 89 sibdiahce 2pAnkl2lue)| ed of f
25t0 a residue in Ot ava o the
crude mixture, and the prée Y%P?é’f@“%ﬁ%ﬂtfcﬂl heRrigvalEe) wi t h sucti on,

giving E6 as a%afethegeeyrgol id (1.2 g, 3.93 mmol) in 46%yield. WO
2010/ 0050364PCT/ E P2009/ 004013

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

the invention are indicated in Tabie 1.

B 10
C. Material Order No. Manufacturer
Microtitre plates for cell culture 167008 Nunc
(Nunclon Surface 96-well plate)
15 DMEM P04-03550 Pan Biotech
PBS (10x) Dulbecco 14200-067 Gibco
96-well plates (polypropylene) 267334 Nunc
AlamarBlue™ BUF012B Serotec
20 FCS 1302 Pan Biotech GmbH
( Trypsin/EDTA solution 10x L 2153 Biochrom AG
" 75cm? culture bottles 353136 BD Falcon
A2780 93112519 ECACC
25 Colo205 CCL222 ATCC
MCF7 HTB22 ATCC
PC3 CRL-1435 ATCC
384-well flash plates SMP410A001PK  Perkin Elmer
30

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".



- 58 - Ethylene glycol nononethyl ether was added to E7, guanidinium
car bonat rg’;\.{ehgo/ﬁcg!%&ﬁs|urncarbonate wer e added, and the m xtur e

stirred und X overnight. 10Water was added to the ?QH@??BWNMN3
and the m xture was extracted by shaking52x with ethyl acetate. The
conbi ned organi c phases were washed 3x with water, dried using sodium
sul fate and evaporated to dryness in a Rota-vapor, giving "E8" as a
grey solid residue. The crude nixture is i mredi ately reacted further.
15 "E8" (100 ng, 0.289 mmol), (330 ng, 0.517 mmol),

Pd( PPh3) 4 (17HF3‘Jlb grel it usatem Na2CC3 soI ution (800 pi) and DMF (1.6
m ) are suspended rna m crowave vessel. The m xture is flushed with
nitrogen and subsequently stirred at 120C for 30 mn in a m crowave
(Biotage). Theob#nid is filtered off, and the residue is washed with
MeOH. The fil v d the residue is
purified by pﬁﬁ’g%?aét ?\'/3@@%%%@9 Gt 3%9861 083 mmol ), 29% WO
2010/ 000364P(HIER2ZD09/ 004013 - 59 - Exanple 3 Preparation of

1-{2-am no-61 1-i sopropyl - pyrazol - 4y0 1H-pyrro|o-
[ 2, 3- bj pyri d.é%ﬂf‘w} ?f#&i‘ﬂ%%ﬁ%t an-1-01 ("A35") 5 "E10""El | "
Eluent B: acetonitrile + 0.01 % of TFA

Flow rate: 1.5 ml/min

10 Injection volume: 10 pl
Gradient:

0 min 20 % of B

6 min 100 % of B

7 min 100 % of B

8 min 20 % of B

9 min 20 % of B

N
{ i

15
Example 1
20 The preparation of 4-{5-[1-(2-dimethylaminoethyl)-1H-pyrazol-4-yi]-1H-pyr-

rolo[2,3-b]pyridin-3-yl}-6-ethylpyrimidin-2-ylamine ("A1"} is carried out
( analogously to the following scheme

25

30



The starting materials and reagents are conbined in the foll ow ng
sequ- enﬁgb thg SO|IdS caesi um car bonate (1.206g, 3.70 nnDLg Cul

(5. 642 Pd( OAc) 2 016 ng), Mo(Q0)6, (0.586 gPCHEBWH9/004013
nmol ) follomed by "E9" di ssolved in acetédi-trile (2.5 mM) and "El 0"
di ssolved in toluene (2.5 mM), as THE final starting material P(Bu)3
(112 pl, 0.444 mol). The mxture is stirred at 80C for 5 mn. The
reaction mxture was evaporated in a rotary evaporator bel ow 30C
20and chr omat ogf ed (Redi Sep columm: 40g o ilica, detection

wavel ength (red): 4 nm flowrate: 40 m/ condi tioni ng vol une:

240.0 m, run ti SQOm'n Cﬂﬂ\g;DLA Li ~pet (:%ther eluent B: Bl
et hyl acetate). TeBfragti ons contalNfi ng the- groduct are evapor at ed

bel ow 30C, giving "EN" as yell, ,,0|I (390nm, 2%‘4 nmedY) in 43%

yield. 25 WO 2010/ Q¥0364PCT/ E 9/ 004013 - "Ell" (390 ng,
0. 643 ndol ), guani diRj Uk carbormate (178. 67 ng,\0.M64 ) and
pot assi um car bonate (444.08 ny, 3.213 mol) aré\'suspen d in ethyl ene
gl ucol nonomet hyl ether (3 m) ~pand heated at 120C for 3 days. The
reaction mxture is extracted times with ethyl acetate and 5water.
The organi ¢ phases are conbi ned, dried over sodium sulfate and
evapor at ed, gind sigpE12 180Gy, ®337 Mol ) in 52%vyield. "E12" is
reacted further wi £Nqut Rpurificatid " EIN AHS" TBAF (1.347 m,
1.34 mol as 1 MM} THF) is added to
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1.1 For the preparation of "E2", a suspension of 5.94g (30 mmol) of

pyrazole-4-boronic acid and "E1" 19.55g (60 mmol) of caesium carbonate

25 in 60 ml of acetonitrile is stirred at room temperature for 15 minutes. 6.48g
(45 mmol) of 2-dimethylaminoethyl chloride hydrochloride ("E1a") are
added, and the mixture is stirred at room temperature for 2 days, filtered off
with suction and rinsed with acetonitrile. The filtrate is evaporated, and a
saturated NaCl solution is added, and the mixture is extracted three times

30

with ethyl acetate. The organic phase is washed with water, dried over

sodium sulfate and evaporated: 3.5 g of yellowish, gradually crystallising oil



15"E12" (318 ng, 0.337 mmol) in THF (2.5 m ), and the m xture is

stirred at roomterrperature for 18 h. The reaction mxture is
evapor at & 7H8008g4 a- vapor. The residue is dissolved i n 2PHIVERFOOKRGS
and chromat ographed via prep HPLC. The fp&cti ons are conbi ned,
rendered basic using conc. NaOH and extracted 3 tinmes with EA The
organi ¢ phases are conbi ned, dried 20over sodium sulfate and

evaporated. The cré‘stal s are digested with PE/EA giving "A35" as
yel | ow cryst alsoRtgined. fgcomlgng to NMH\INPN?Q@SWE@”V@O@"WN rrodugt and

t, J = 2 6 4dy (M
(lH), N 55 ( "Bmﬁ?!ﬂ)aﬂ tﬁ%%?tcgm 14 |T’)\;ns &Fég %nté%%%b?%%i@@%dég /%js(
1H), 6.39 (s, 2H), 6.97 (s, 1H), 7.89 (s, 1H), 8.13 25(m 2H), 8.41
(d, J = 1.9 Ht.2 1Fpr tHe: Bépathtioh of "E28, musﬁéﬁsmrid;f%({@nslﬁhonmﬁ WO
2010/ 000364ch/ EP2909/ Q04013 -61_- 4 Pr epar ation

1- { 2- an® no- 648/ A Q-@Fﬁ-%??@ﬁ%@% nymph)afabym WrB[C@ICHKiﬂ By} 14dink

- 3- d

of propi opheraracHBippRpRRls Bifeq A acin temdefatlipiorh. AT i ce
at room t enpetatl@mamai Dﬁ2gienrtyncygclulondesrmUuihicomrr@ﬂhamdﬁspwﬂmr@glrfe@ﬂum

b 1 d 4 m . | . 0.5 in THE T, ht
ytralolmower <(aact i b ﬁgggﬂ t i OTHmV%)SO&-IPEPQ&OQ} H Cd'_{stﬁo P@Balp}ﬂ%qometh-
mxture 1S acht bhadrddtidiet A% Witk stiting it 36 M%fbs&ém Ehibde ki A1 1Y

formed which di sap-
10 drop of N,N-dimethylformamide and stirred at room temperature for a fur-

ther 2h) is slowly added dropwise to the red suspension. The reaction mix-
ture is stirred overnight and neutralised using a saturated sodium hydrogen-
carbonate solution. The precipitated aluminium hydroxide is filtered off with
suction, and the filtrate is transferred into a separating funnel. The dichloro-
15 methane phase is subsequently separated off and washed once with water
and once again with the sodium hydrogencarbonate solution, dried over
sodium sulfate, filtered and evaporated. The solid residue is digested with
ethyl acetate and petroleum ether and filtered off with suction, giving 1.44g

of product as brown crystals (45% yield).

20
) 1.3 For the preparation of "E3", a suspension of 1.44g (5.2 mmof) of
( intermediate 1, 1.875g (10.4 mmol) of guanidinium carbonate and 1.8g
{13 mmol) of potassium carbonate in 30 ml of ethylene glycol monomethyl
ether is refluxed for 4h. The undissolved potassium carbonate is filtered off
95 with suction and slurried a number of times with ethyl acetate and filtered

off with suction. The combined organic phase is diluted with ethyl acetate,

washed twice with water, dried over sodium sulfate, filtered and evapora-

ted. The solid residue is digested with ethyl acetate and petroleum ether

and filtered off with suction. The product is obtained as orange crystals
30 (857 mg, 48% yield).



15peared with an increase in the pHinto the acidic region. Diethyl

et her Wa§,0 ﬁ@oo% the solution, the aqueous phase was separ at ed
and the h fase was extracted once with water. The 85%089"0040'3

phase was dried using sodiumsulfate, fib6ered off and evaporated to
dryness, giving 3- phenyl pent-1-yn-3-0l (233 ng, 0.001 nol) in 65%
yield. The crude m'xture 20i s reacted further wi thout further
purification 455mm’;of
n

) d
added to a sofdtion BIFth:? prﬁﬁ@?ﬂr{E t"B‘\i/r'I }’g’%Hée @é?qp g1g #1315 mrpe
di chl or onet hames+( §Q %&lva@h?oﬁ%ﬁ‘dﬁw&&d "'E2°303@ @ggj [, ﬁ@z nﬂ'ﬁg B Btrakis-

triflate (8.5 nm, Is then slowy add emxt reis
war med to rooﬁflpfwmémmsmea)palla@ﬂm(ﬁkﬁm Dr9 mbof a 2froptah epdil®h cadamnate

hi
5010/ 000364pciy B Bb7 3B BN NG S EriF i & Ystiasted Sroaifparnfor
of f, and the 2miace sequestierEa@etR0Z0MCT8r BD inGh ehhRF&WBIHane.
The conbi ned organi c phases are dried over magnesium sul fate, the

solid is fil tefBaegser &ktMePigsovanedhe seartipnemixturere diluisidawish ethyl
oI o o0t 29 5cki A, R s TR LT bl
m/mn). The ipgddoee!, asd the phasst a® sedarbB80 The,adueBii8 phaek )is eRtrd&¥d
yield. a further twice with ethyl acetate. The organic phase is dried using sodium
10 sulfate, filtered and evaporated. The residue is dissolved in 1 ml of N,N-
dimethylformamide and purified via a reversed phase chromatography
column. The fractions are combined, rendered basic using a concentrated
sodium hydroxide solution and extracted 3 times with ethyl acetate. The
organic phase is dried over sodium sulfate, filtered and evaporated. The
15 product was Iyophilised, giving 28 mg of "A1" in the form of white crystals

(24% yield).
Solid; ESI 376.

"H-NMR (ds-DMSO, 500 MHz): & = 1.24 (t, J = 7.65 Hz, 3H), 2.21 (s, 6H),
2.53 (g, J =7.61 Hz, 2H), 2.73 (t, J = 6.65 Hz, 2H), 4.24 (t, J = 6.63 Hz,
2H), 6.48 (s, 2H), 6.99 (s, 1H), 8.07 (s, 1H), 8.31 (s, 2H), 8.55 (d, J =
2.17 Hz, 1H), 9.03 (d, J = 2.20 Hz, 1H), 12.09 (s, 1H) ppm.

20
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Example 2
Preparation of 2-{4-[3-(2-amino-6-butylpyrimidin-4-y1)-1H-pyrrolo[2, 3-b]pyri-

25

din-5-ylJpyrazol-1-yl}-1-piperidin-1-yl-et Hanone ("A58")

o] =N JCL/ O\ _‘Ch\l 9
j /B'QIl\I + O\l o O’B N N\)J\O

o}

wEq 4"

e
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A suspension of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyra-



15" E13""E14" The starting materials are conbined in the foll ow ng
sequence: the solids caesium carbonate (0.900 g, 2.762 nmmol), Cul (5
mg), Pd(WR3DP364yy) Mb(C0)6, (0.440 g, 1.667 nmol) f ol PSWERRPS/004013
"E9" (500 ny, 1.105 mmol) dissolved in aggtonitrile (2.5 m) and
"E13" (525 ng, 1.658 mmol) dissolved 20in toluene (2.5 m), as the
final starting material P(tert-Bu)3 (140 pl, 0.551 mvol). The m xture
is stirred at 80C for 10 min. The reaction m xture was evaporated in
a rotary evapgslat @59l SmrdDGrneaddilrabeh A 194 268 4B FaRned) MBteto-
40g of silica,, detection wavelength (red): 254 nm _fow rate:” 40

m /mn, condi RifdRiI(RY Wdisustiredaiyopniemperaturefer 3¢ nan. 2-Brpmo- bipipart-

A. L1 pet ethgt. 4 X I t The i .

cont ai ni ng th@hp} g%@ %rr%e(%%{g%ﬁgtr%@%ﬁe os\?\% %ﬁ%ﬂ agc{e@cﬁﬁgllé)@ml)alg Sub-
yel low oi | (28quentlyGaRet dropijsd andStifryd et thom tempefa26@ foy,180. #R&

mol ), Fuani di r‘ll m c? bonat 140 nmg, 0.777 mmpl) and potassium
carbonate (35% H’S‘f"ai 'k@rf |t§e £88d4q yasHMazhedwith peetandrilg, @wg the fil-
nmononet hyl  ethgie (4s @Vép&%%%ﬁ%ﬁdﬁo@?hé%@l&r%%ipué iéj?%([%n ug'n di€RiGro-

10tion m xture is extracte times wth ace e and water. The
or gani ¢ phasewethanecambexrizacted withdsaty BiaCd sdinuithewrfanie pvade is dried over

ted, gj,Vvi , 24 . 0.03 1) i %yield, "E15" i .
Feacted furt AUBSK Mg aR freuepdinedsnite Kool S epmo] asanpiy
0.2 mol as Lelidge! iR62%9 viglE) is added to a solution of "El 5" (24
mg, O0.0fP mmol) in THF (8.3 m), and the mixture is stirred at room

(grrperature for 18h. 25The reaction m xture i5 evaporated in a
Rot avapor. The residue is dissolved in 20 M wf ethyl acetate, and

the organic phase is extracted 3 tinmes with 1N sodi um hydroxi de
solution. The B@ phases arefconbiped, drijgd using sodiumsulfate
and evapor at ed. ~Ffienpr od 'SSpura fied by nmeangof prepa- rative
HPLC, giving "A59" as solid (15.2 ng, 8

2010/ 000364PCT/ EP2009/ 004013 - 64 -

15 NT N
-

9-Bromo-1H-pyrrolo (2,3)pyridine (1.702g, 8.64 mmol) and aluminium chlo-
ride (5.769, 43.2 mmol) were suspended in dichloromethane (100 ml) and
stirred at room temperature for 2h. A solution of the alkynylic acid chloride

(1.5g, 10.3 mmol) in dichloromethane (5 ml) was slowly added dropwise to

20 the red suspension. The reaction mixture was stirred overnight.

( The reaction was carefully neutralised using sat. NaHCQO3 soln. with ice-
cooling. The aqueous phase was separated off, and the organic phase was
washed a further 2x with water, dried using sodium sulfate and distilled off

o5 to a residue in a Rotavapor.

Ethyl acetate/hexane was added to the crude mixture, and the precipitate
was filtered off with suction, giving E6 as a pale-grey solid (1.2 g,
3.93 mmol) in 46% yield.
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Exanple 5 -16 Carrying out the process in accordance with Exanple 1,
but with 2-chl oronethyltetrahydrofuran as "El a", gives the conpound

4- et hy| - WA X19/4098¢4at r 3- 5hyd PCT/EP2009/004013
rof uran- 2-yl met hyl ) - 14 pyrazol - 4-y1] - 1H- pgrrol o[ 2, 3-b] pyrid in-3-yl |-
pyrimdin-2-ylamne ("A2"), ESI [MH = 390. 15 Carrying out the

process in accordance with Exanple 1, but with
2-chl or oet hyl net hyl am ne as "El a", gives the conpound
4- et hyl - 6- {541- ( 2-/ret hyl am noet hyl ) - 1H pyrazol -4-y1]-1H pyrrol o[ 2

, 3-b] pyrid in-3-yl

pyrimid in-2-yl, ("A3"), ESI [MH = 363. 20 WO

213101000364PCT/ EPR0091004013 - 65 -

di met hyl am nopr opy
6- et hyl pyrim di n-2-
the process iff
1- met hybpi perid
15met hyl pi peri di A

N
-1Hpyrazaol - 4-y1] - 1H pyrroffo[* pyridin-3-y1}-
ampm@&[w%- M-H] =7391. Carryi ng out
dance with Exanple 1, ith 2-chloro-
"El a", gives the co 4-et hyl-6-{5-0-(1-
-4-yl)-1H pyrazol -4-y1]-1H pyrrol o[ 2, 3-b] pyrid pyrim

idin-2-ylamne (BA5"), ESI [MrH = 403. "E8"

10

15

20
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Ethylene glycol monomethyl ether was added to E7, guanidinium carbonate
and potassium carbonate were added, and the mixture was stirred under
reflux overnight.

Water was added to the reaction, and the mixture was extracted by shaking
2x with ethyl acetate. The combined organic phases were washed 3x with
water, dried using sodium sulfate and evaporated to dryness in a Rota-
vapor, giving "E8" as a grey solid residue. The crude mixture is immediately

reacted further.

"E8" (100 mg, 0.289 mmol), "E5" (330 mg, 0.517 mmol), Pd(PPha),

(17 mg), 2N aqueous Na,COs solution (800 uf) and DMF (1.6 ml) are sus-
pended in a microwave vessel. The mixture is flushed with nitrogen and
subsequently stirred at 120°C for 30 min in a microwave (Biotage). The
solid is filtered off, and the residue is washed with MeOH. The filtrate is
evaporated in vacuo, and the residue is purified by preparative HPLC.
Yield: 41 mg (0.083 mmol), 29%.



20 25 "A5" Carryi ng out the process I n accordance with Exarrpl e 1,
but with_ 4- chI | peridine as "El a", gives the conpound

4- et hyl- 8’&2'}(’3” %erl di n- 4-y1- 1Hpyr azol - 4- y1) - 1H-pyrrol o[ BCBER083/P44A13
n-3-yllpyrimdin-2-ylamne ("A6"), ESI 36PM+tHr = 389.2. WO

2010/ 000364PCT/ EP2009/ 004013 - 66 - Carrying out the process in
accordance wth Exanple 1, but with 1-(2- chloroethyl)pyrrolidine as

"Ela", gives Lhe c ound 4-ethyl-6-{511-(2-
10pyrrol i di n-%@@&go- 1H pyrazol - 4-y1] - 1H pyrrol o[ 2, 3-b] pyri di n- 3-yl
}pyrimdin- 2-ylamne ("A7"), ESI [MrHt = 403. 20
Preparation of 1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yi)-1H-pyrrolo-
[2,3-b]pyridin-3-yl]pyrimidin-4-yl}butan-1-ol ("A35")

5
( 10
"EQ" "E10" "E11"

The starting materials and reagents are combined in the following sequ-
ence: the solids caesium carbonate (1.206g, 3.70 mmol), Cul (5.642,

15 0.03 mmol), Pd(OAc); ()16 mg), Mo(CO)s, (0.586 g, 2.222 mmol) followed
by "E9" dissolved in acetonitrile (2.5 ml) and "E10" dissolved in toluene
(2.5 ml), as THE final starting material P(Bu); (112 pl, 0.444 mmol). The
mixture is stirred at 80°C for 5 min.
The reaction mixture was evaporated in a rotary evaporator below 30°C

20 and chromatographed (RediSep column; 40g of silica, detection wavelength

( (red): 254 nm, flow rate: 40 ml/min, conditioning volume: 240.0 ml, run time

32.0 min, eluent A: L1 pet ether; eluent B: B1 ethyl acetate). The fractions
containing the product are evaporated below 30°C, giving "E11" as yellow
oil (390mg, 0.64 mmol) in 43% yield.

25
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Carrying out the process in accordance with Exanple 1, but with 1-(2-
Zhggagft%@%&?@l ne as "El a", gives the conpound PCT/EP2009/004013
mor phol i n-4-yl et hyl ) - 1H pyrazol - 4-y1] - 1H6@yrrol o[ 2, 3-b] pyri di n-3-yl }p
yrimdin-2-ylamne ("A8"), ESI 418. 25 WO

2010/ 000364PCT/ EP2009/ 004013 - 67 - Carrying out the process in

sccordence, i el il LA ERREGRE (000 A ®

y11H pyrazol - 69,614)mﬂr|d1)0é(rﬁd pb@[s&u?n Ehmarﬂa@b (1¢43r o8 }ﬁ@/rﬂ 2 g ¥ragige
("A9"), S5ESI [MH = out the process |n

accor dance w Pﬁan@ybnemJuc%mwweyfm fthes (3 mi} and beatsicddatahidD &sfor
d 1-ch
oLt e o 940 G SRR s v,

yl ] pyri®i din- @aﬁraﬁha@r@éﬂ&@h}aseiﬁfe {:MhU]ned 46idd dver sodiant ¥iilfide @ud
t he process I n accordance w t ut with toluene_4 boronic

acid as %Yﬁpq@%ﬂ Hﬁ‘t‘%ﬁé%@&%%lg @37 HHH@QI‘” 531’/@]’[?&%"5%2" B a"

givesthe co yl pyrimdin-4-yl)- 1H—pyrro|o-
30[ 2, 3- bi Pyri |n 5- yII-%hél\l-"‘?ty%gl ﬁgn@c &aﬁ noet hyl ) benzam de ("A 1"),

ESI 430.

10

C.

"Ea "A35"
TBAF (1.347 mi, 1.34 mmol as 1 M soln. in THF) is added to a solution of
"E12" (318 mg, 0.337 mmol) in THF (2.5 ml), and the mixture is stirred at

room temperature for 18 h. The reaction mixture is evaporated in a Rota-

15

vapor. The residue is dissolved in 2 ml of MeOH and chromatographed via
prep HPLC. The fractions are combined, rendered basic using conc. NaOH
and extracted 3 times with EA. The organic phases are combined, dried

20 over sodium suifate and evaporated. The crystals are digested with PE/EA,

(‘ i giving "A35" as yellow crystals (62.6 mg, 48%).

TH-NMR (d6-DMSO, 400 MHz): 8 =0.74 (t, J = 7.3 Hz, 3H), 1.26 (m, 2H),
1.32 (d, J = 6.6 Hz, 6H), 1.41 (m, 1H), 1.55 (m, 1H), 4.15 (g, J = 3.9 Hz,
1H), 4.37 (m, 1H), 5.05 (s, 1H), 6.39 (s, 2H), 6.97 (s, 1H), 7.89 (s, 1H), 8.13
(m, 2H), 8.41 (d, J = 1.9 Hz, 1H), 8.87 (d, J = 1.8 Hz, 1H), 11.93 (s, 1H)

ppm.
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WD 2010/ 000364PCT/ EP2009/ 004013 - 68 - 5 "All1" 10Carrying out the
rocess | ce with Exanple 1, but with 4-(4,4,5,5-

ltoet r amet h{;)lzaoi&@d’og&gl oxabor ol anfnZ)- y1l)-1H i m dazol e( as " El "PGH{EP2009/004013

2-chl oronet hyl tetrahydrofuran as "El a";6g§i-ves the conpound

4-ethyl -6-{5[1

-(tetrahydrofuran-2-yl nethyl)-1H i m dazol -4-y1]-1H pyrrol o[ 2, 3-b] pyri

din-3- yl}pyrimi dli n-2-ylamne (A"24"). 15 20 "A24" 25Fornmula A25

can be prepare®@RR84| | ons: WO 2010/ 000364PCT/ EP2009/ 004013 - 69 -

Preparation of 1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yl]pyrimidin-4-yt}-1-phenylpropan-1-ol ("A57")

O 0

o ov

10 A solution of propiophenone in THF (0.2 ml, 1.505 mmol) is slowly added

dropwise at room temperature with stirring to a solution of ethynylmagnes-
ium bromide (4 ml, 2.0 mmol, 0.5 M in THF) in THF (5 ml). The slightly yel-
low reaction solution was stirred at RT for 1h. The reaction mixture is acidi-
fied using 1N HCI, during which a turbidity initially formed which disap-

15 peared with an increase in the pH into the acidic region. Diethyl ether was
added to the solution, the agueous phase was separated off, and the orga-
nic phase was extracted once with water. The organic phase was dried
using sodium sulfate, filtered off and evaporated to dryness, giving 3-
phenylpent-1-yn-3-ol {233 mg, 0.001 mol) in 65% yield. The crude mixture

20 is reacted further without further purification.

o
(I

7
)

0, K
0
+ \< 9 o
S -
0 F \\

-

25
"E13"
2,6-Dimethylpyridine (4.950 ml, 45.5 mmol) is added to a solution of 3-
phenylpent-1-yn-3-ol (3.4 g, 21.2 mmol) in dichloromethane (80 ml). The
30 mixture is cooled to 0°C, and TIPS triflate (8.5 ml, 31.9 mmol) is then slowly

added. The mixture is warmed to room temperature and left to stir for a

further 18h. Sat. ammonium chloride soln. is added to the reaction mixture,



10415(1 1,2,3-triazol-4-yl)- 1H-pyrro|o[23b] ridin-3-vy| k
6- et hyl - “}2{/ %ﬁ“&%ﬁtz yl amine (A"25"). 15 20 "A25" T4 F20 99_(@?‘/‘“‘3
The preparation of -62 -

[ 3- (2-ami no- 6-et hyl pyrim din-4-yl)-1Hpyrrol 0[2 3- b]py_ri- _
25di n- 5-y1] - (4- et hyl pi pera2| n- I-yOmet hanone ("Al 2") is carried out

- I he. f t t he, 3r e
P om Exanl o 1eBRBic das? e StA8 6o el Bes Fepdudupumsio s X aRed
"A 2" On wace Wﬂhg:ll@lﬂbrdrﬁ@thﬁhéc‘ifﬁé cbﬁwtﬁﬁ&?b%@hﬁ?@pﬁ‘ééé}, ard dried 6¥Hr

wi th 4-net hyl 10nor phol i ne as "E4", the conpoun
[ 3- (2- ani no- 6NECYRGEIPNT sulfaiEnﬂm.qnil)j ig Filtered off and evaporated to dryness. The

residue is chromatographed with heptane (Companion, RediSep column

5 330 g, run duration 30.0 min, detection wavelength 254 nm, flow rate:
100 ml/min). The product is obtained as oil (880 mg, 5.879 mmol) in 28%
yield.

10

TN
3

"E14"

15 nEg "E13"
The starting materials are combined in the following sequence: the solids
caesium carbonate (0.900 g, 2.762 mmol), Cul (5 mg), Pd(OAc); (13 mg),
Mo(CO)s, (0.440 g, 1.667 mmol) followed by "E9" (500 mg, 1.105 mmol)
dissolved in acetonitrile (2.5 ml) and "E13" (525 mg, 1.658 mmol) dissolved
20 in toluene (2.5 ml), as the final starting material P(tert-Bu)s (140 pl,
, 0.551 mmol). The mixture is stirred at 80°C for 10 min.
& The reaction mixture was evaporated in a rotary evaporator below 30°C
and chromatographed (RediSep column: 40g of silica, detection wavelength
(red): 254 nm, flow rate: 40 ml/min, conditioning volume: 240.0 mi, run time
25 32.0 min, eluent A: L1 pet ether; eluent B: B1 ethyl acetate). The fractions
containing the product are evaporated below 30°C, giving "E14" as yellow
oil (280 mg, 0.391 mmol) in 35% vield.

30



pyr r ol 0[2 3-b] pyridin-5-ylinorpholin-4-ylnethanone ("Al 3") forns. 15

"A13" carr out the process in accordance with "Al2", but with

N, N, N - ?fé’(o but ane- 1, 4- di ani ne as "E4", the conpouffci/EP2009/004013

N- (4-di mat hyI am no- butyl)-3-(2-am no-6-e8hyl pyri m di n-4-y1)-

1H pyrrol o[ 2, 3- b] pyri di ne-5-car boxam de ("Al4") forms. 25 "Al4" WO

2010/ 000364PCT/ EP2009/ 004013 - 71 - Exanple 20 - 24 The preparation

of 4-[5-(2-di methyl am noet hoxy) - 1Hpyrrol o[ 2, 3- b] pyri di n- 3-

y1] - 6- et hyl pyri m di n-2-yl am ne_(" A15") is carried out anal ogousl y \p/

the fol - 5l ow ngyschenme, wher S a potassiumsalt. sl\(
- /4 guanidinium carbonate N N

5 "E14"
"E15"
"E14" (280 mg, 0.492 mmol), guanidinium carbonate (140 mg, 0.777 mmol)
and potassium carbonate (350 mg, 2.532 mmol) are suspended in ethylene
glucol monomethyl ether (4 ml) and heated at 120°C for 3 days. The reac-
( 10 tion mixture is extracted 3 times with ethyl acetate and water. The organic
phases are combined, dried over sodium sulfate and evaporated, giving
"E15" (24 mg, 0.039 mmol) in 8% yield. "E15" is reacted further without
purification.
15
20 "E15" "ABG"
.
TBAF (0.2 mi, 0.2 mmol as 1 M soln. in THF) is added to a solution of "E15”
(24 mg, 0.039 mmol) in THF (0.3 ml), and the mixture is stirred at room
temperature for 18h.
25

The reaction mixture is evaporated in a Rotavapor. The residue is dissolved
in 20 ml of ethyl acetate, and the organic phase is extracted 3 times with 1N
sodium hydroxide solution. The organic phases are combined, dried using
sodium sulfate and evaporated. The product is purified by means of prepa-

rative HPLC, giving "A59" as solid (15.2 mg, 85%).
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guani di ni um carbonate -1\1 ,...1 H'AL5" On carrying out the process
in accordance with "Al15", but w th 4-nmethoxynet hyl pi peridi ne as

"E16", tWEOOLMYIHd 4- et hyl- 6- 15- (pi peri di n-4-yl - PCT/EP2009/004013
20met hoxy) - 1H pyrrol o[ 2, 3-b] pyri di n- 3-yagyri m di n-2-yl am ne ("Al6")
forms. 25 "Al6" The preparation of

4[ 3- (2- am no- 6- et hyl pyri m di n-4-y1)

-1H pyrrol o[ 2,3-bj pyridin-5-ylipiperidin-4-ylnmethylamne ("Al7") is
carried out to 30the follow ng schene: WO

2010/ 000364PCT/ EP2009/ 004013 - 72 - 5"Al?' On carrying out the
process in accordance with "Al7", but with N, N -

di met hyl but an@attyihgdiudnhe erases’ il @tcotdaece avifroxamplel B-HR véth Behfbro-

et hyl pyrimdin-4-y1)-1H-pyrrol o 3-b ri di n-5-y1FIl T- net hyl but ane- 1,
4- {Ogiyam' ne rpeMe;ra%bqr%qran as['?E‘]a", éi%s the comp%und 4-ethyl-6-{5-[ 1-(tetra-
5 hydrofuran-2-ylmethyl}-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyridin-3-yI}-
pyrimidin-2-ylamine ("A2"}, ESI [M+H]" = 390.

( 10
I|A2|l
15
Carrying out the process in accordance with Example 1, but with 2-chloro-
ethylmethylamine as "E1a", gives the compound 4-ethyi-6-{5-[1-(2-methyl-
aminoethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyridin-3-y[}pyrimidin-2-yl,
("A3"), ESI [M+H]" = 363.
20
C
25
IIASII
20 Carrying out the process in accordance with Example 1, but with 2-

chloropropylmethyldimethylamine as "E1a", gives the compound 4-{5-[1-(3-



15 "A18" On carrying out the process in accordance with "Al15", but
with N, N -trinethyl butane-1,4-diamne as "El 5", the conpound

N- 13- (2- ¥R 1 Y0g003 hyl - PCT/EP2009/004013
20pyrim din-4-yl)-1H pyrrol o[ 2, 3-b] pyri d6B-5-yl ] -N , N - di net hyl but ane
-1,4- diamne ("A19") forms. 25 "A19" WO

2010/ 000364PCT/ EP2009/ 004013 - 73 - Exanple 25 - 32 The
preparation of,, ) o

4- ( 3- am nopr ofif§thglamenepiepy hykH-ayTazord vl 1 dryrojal2ihh loxsigin-2-16-

1H pyrrol of 2, Sa gD B/ A Jvy di i ("A20") is b5carried
out anal ogousléy%@%{d#g'r?zoﬁ%b\n%%é é%nﬁ’eErrgr _ ﬁﬂél?pr ggj'ir ation is carried
out in accordance with the experinental procedure as described in
W2008/ 155000. 10(-NO, EI'S" NyNB(CH)2 Pd(PPh3) 4,

5

. 10 —N
I|A4'Il

Carrying out the process in accordance with Example 1, but with 2-chloro-
1-methylpiperidine as "E1a", gives the compound 4-ethyl-6-{5-[1-(1-

15 methylpiperidin-4-yl)-1H-pyrazol-4-yl]-1H-pyrrolo[2, 3-b]pyridin-3-yl}-
pyrimidin-2-ylamine ("A5"), ESI [M+H]" = 403.

20

IIA5II

25
Carrying out the process in accordance with Example 1, but with 4-chloro-
piperidine as "E1a", gives the compound 4-ethyl-6-[5-(1-piperidin-4-yl-1H-
pyrazol-4-yi)-1H-pyrrolo[2,3-b]pyridin-3-yl]pyrimidin-2-ylamine ("A6"), ESI

[M+H]" = 389.2.
30



Et3N Pw 1 1 15 20 H2NyN On carrying out the process in accordance

with "A2Q" ith N -methyl- 30

ene- N- ( 28/1%%02%033%‘peny| ) - N-nor phol i n- 4-yl met hyl hydr azi ne BST/ER2PEN064013
t he conpound - 66 -

4- (3-am nopropyl)-6-{5[ 1- (2- nor phol i n-4-yl et hyl ) - 1H pyrazol - 4-

y1l] - 1H pyrrol o[ 2, 3-b] pyri din-3-yl | pyri m di n-2-yl am ne ("A21") fornmns.
WO 20101000364PCT/ EP2009/ 004013 - 74 - On carrying out the
process in accordance pu t BN A20", but w th 4-prop-2- ynyl norpholine
as "E7", the conpound 4-1orpholin-4-yl nmethyl-6-{541-(2-
pyrrolidin-1-ylethyl )\l
pyrimdin- 152-ylam n "

5 NS
N

Carrying out the process in accordance with Example 1, but with 1-(2-

chloroethyl)pyrrolidine as "E1a", gives the compound 4-ethyl-6-{5-[1-(2-
10

( pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-
o 2-ylamine ("A7"), ESI [M+H]* = 403.
15
.
I!A?II
20 _
Carrying out the process in accordance with Example 1, but with 1-(2-
¢ chloroethyf)morpholine as "E1a", gives the compound 4-ethyl-6-{5-[1-(2-
' morpholin-4-ylethyl)-1H-pyrazol-4-yi]- 1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimi-
din-2-ylamine ("A8"), ESI 418.
25
30

A"8ll



"A22" 250n carryi ng out the process in accordance with "A20", but
wth ter; rop- 2-ynyl pi perazi ne- 1- car boxyl ate as "E18" .  the
corrpound -pi pjégog%onl- yl met hy1l-6-{5-11 PCT/EP2009/004013
-(2-pyrrolidin-1-ylethyl)-1H pyrazol - 4-y&f-1H pyrrol o[ 2, 3-b] -
pyridin-3-yllpyrimdin-2-ylam ne ("A23") forns. WO

2010/ 000364PCT/ EP2009/ 004013 - 75 - 5 "A23" On carrying out the
process in accordance with "A20", but w th nethyl prop2-ynyl am ne as
"E18", the conpound 4-nmnethyl am nomet hyl-6-{511-(2-pyr-

10rolidin-I- ycgirPHg)o&*ﬂw@)ﬁr@@éﬁs i aQ?aoﬂddﬁ’cBWﬂPE%r%Ple 1, but with 3-chloro-

3b]pyr|d|n3)t/ rimid in-2- ylamine ( orns. a,
ril N me hylpyrrohdrne as "E1a", gives the compound 4-ethyl-6-[5-(1- pyrrolldln -3-
yl 1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]pyrimidin-2-ylamine ("A9"),
5 ESI [M+H]" = 389.3.

( 10
N
H npQ
15
Carrying out the process in accordance with Example 1, but with pyridine-4-
boronic acid and as "E1" and 1-chloropiperazine as "E1a", gives the com-
pound 4-ethyl-6-[5-(6-piperazin-1-ylpyridin-3-yl)-1H-pyrrolo[2,3-b]pyridin-3-
yllpyrimidin-2-ylamine ("A10"), ESI [M+H]" = 401.2.
20
L N P,
K\N | P =N
gy \ N/)\NHz
25 "A10"

Carrying out the process in accordance with Example 1, but with toluene-4-

boronic acid as "E1" and (2-dimethylaminoethyl)carbamoyl chloride as

"E1a", gives the compound 3-[3-(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo-
30 [2,3-b]pyridin-5-yl]-N-(2-dimethylaminoethyl)benzamide ("A11"), ESI 430.



20 On carrying out the process in accordance with "A20", but with
met hyl pent 4-ynyl am ne as "E18", the conpound
4- ( 3- met W 28H9/¥8pedopy 1) - 6- {511- (2- pyrrolidin-1 PCT/EP2009/004013
-yl ethyl)-1H pyrazol -4-y1]-1H pyrrol o[ 2, 8gb] pyrid in-3-yl}pyrimid
in2-ylamine ("A57") forms" WD 2010/ 000364PCT/ EP2009/ 004013 - 76 -
A57" On carrying out the process in accordance with "A20", but with
di methyl - 10pent-4-ynyl am ne as "E18", the conpound
4 (3-di net hyl am noproéyl) - { 5-

0-(2-pyrrolidin-1-yle - pyrazol - 4-01- 1H pyrrol o[ 2, 3- b] pyri di n-3
-yl pyrimdin-2-yl ankg " A2R" orms 15 20 " A26"
4- Et hyl - 645- ( 5- phenyl IXaz ot~ 2°) TIH pyrrol o[ 2, 3-b] pyridin-3-yl ] pyrim
idin-2- ylamne ("A2Z') can belprepared in accordance with the
foll owi ng schene:

° N/( 0

/ IIA11II

( 10 Carrying out the process in accordance with Example 1, but with 4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-imidazole as "E1" and
2-chloromethyltetrahydrofuran as "E1a", gives the compound 4-ethyl-6-{5-
[1-(tetrahydrofuran-2-ylmethyl)-1H-imidazol-4-yl}-1H-pyrrolo[2, 3-b]pyridin-3-
yl}pyrimidin-2-ylamine (A"24").

15
20

.

IIA24II
25 Formula A25 can be prepared as follows:
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WO 2010/ 000364PCT/ EP2009/ 004013 - 77 - Exanple 33- 39 The foll ow ng
substanc&% prepared using correspondi ng starting [ i
accor dance %@%&a%?arrpl e 2 or in accordance with the foll ﬁﬁ%"%@%"#@?
scheme. 5HO 10 EI 15 Br E8 H2N N >89 -

I\?f’N\ | cat. PA[PPhy,,
N = . //S!\\ cat. Cu!
Bh
NZ N
5
Cul
AZ5
e 10 415-(1-benzyl-1H-1,2,3-triazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl- 6-ethyl-
- pyrimidin-2-ylamine (A"25").
15
20 ||A25II
P AN
- Example 17 -19

The preparation of [3-(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyri-
25 din-5-yl]-(4-methylipiperazin-1-yf)methanone ("A12") is carried out analo-
gously to the following scheme by carrying out the 3rd step from Example 1

as follows:

30



N "A29" 2-{4-[3-(2-Amno-6-ethylpyri mid i n-4-y0-1Hpyrrolo

[2 3- b] p%rld | n- 5 yl ] pyrazo 11-y1}-1-(4-nethyl pi perazi n-1- Aet hanone
(" A2 OJOIVRAEH = 246. 2. WD 2010/ 000364PCT/ EP2009/ 004RSAFER20995004013
2- {4 [3 (2- Am no- 6 ethyl pyrim din-4-y1)- Iﬂi‘l-pyrrol o[ 2, 3-b] pyri di n-5- Ap
yrazol 1-y11- N-( 1- rret hyl pi peri di n-4-ypacetam de ("A30"), ESI [MH =
460.2. HKi N-...." 15

20{ 4- 13- (2- Am no- 6- ethy@ggrlmdln 4-y1)-1Hpyrrol o[ 2, 3-131pyri di n-5-y
| ] pyrazol -1- yl }acet yPRPRRDLl " A31"), " ES! [ MrHr HEN364. 2. WO

2010/ 000364PCT/ EP2009CONAIB - 79 - >::N
CO gas o No /
N N—II ) (\N | AN N\
> "E3" — = - N N" N
"A12"

On carrying out the process in accordance with "A12", but with 4-methyl-

10 morpholine as "E4", the compound [3-(2-amino-6-ethylpyrimidin-4-yl)-1H-

= hY
P
L

pyrrolo[2,3-b]pyridin-5-yljmorphalin-4-ylmethanone ("A13") forms.

15
IIA13II
On carrying out the process in accordance with "A12", but with N,N N'-
20 trimethylbutane-1,4-diamine as "E4", the compound N-(4-dimethylamino-

butyl)-3-(2-amino-6-ethylpyrimidin-4-yl)- 1H-pyrrolo[2,3-b]pyridine-5-carbox-
( ., amide ("A14") forms.

25

s IIA14||

30



50 N- /[ " A34"

2-{4- 2- Am no- 6-et hyl pyrim di n-4-yl)-1H pyrrol o[ 2, 3-b] pyri di n-5-3/l
] pyr azol @12OGA00R64N. di et hyl acet ani de (" A34"), ESI [ M+H| tP F/BRRPOP004013
A51 -71-

2-{413- (2- Am no- 6- et hyl pyri m di n- 4-y1) -1H pyrrol o[ 2, 3- b] pyri di n-5-yl ]
pyrazol 201-yl }- N-nmet hyl acet am de ("A51"), ESI [MtH = 377.2. "A52"
2-{413-(2- Am no- 6- etha/l pyrimd in-4-yl)- 1H-pyrro| o[ 2,3-b] pyrid

i n- 5- yapyr azoex@mplg 20 N2dy c| opr opyl acet ani de (" A52"). ESI [I\/H—I] =403. 2
WD 2010/ 000364PCT/ EP2009/ 004013 -81 - 5 H2N-4N OH . A33"

2-{443- (2- Am no- 6-et hyl pyri m di n-4-y1)-1H pyrrol o[ 2, 3-b] pyri di n-5-yap
yrazol 101-yl | &ibér preparbtid®af 4-[5-E3ldidhbtflarmindgthdky)-d&hpfreolp[2 paegidin-3-
anal ogously tq]

- -etﬁn"\pyrlmlldln -2-ylamine ("A15") is carried out analogously to the fol-

5 lowing scheme, where K+ is a potassium salt.

"E16" H )J\/
+ Ci s
K 2
10 0

15
N
H N H "A1 5II
On carrying out the process in accordance with "A15", but with 4-methoxy-
methylpiperidine as "E16", the compound 4-ethyl-6-[5-(piperidin-4-yl-
20 methoxy)-1H-pyrrolo{2,3-b]pyridin-3-yl]pyrimidin-2-ylamine ("A16") forms.

25

HA16II

The preparation of 4[3-(2-amino-6-ethylpyrimidin-4-yl) -1H-pyrrolo[2,3-b}-
pyridin-5-yljpiperidin-4-ylmethylamine ("A17") is carried out analogously to
30 the following scheme:



15 /" NyN H2ZN CH / N/ N " A36" ol 9
20142-Arqﬂ1602- A5- (1-isopropyl - 1H pyrazol -4-yl)-1H pyrrol o - |
n-3-yl]- pyro?%or’o&g(%a_ 4-yl | propan-2-ol ("A36") can be prepar%% T PRoR/bafs
anal ogously to fornmula A35. 25 -72-

N
)fN Pd,(dba),, Cs,CO,,
N v 2-di-tert-butylphosphino-2",4",6"-
N = triisopropylbiphenyl, DMF
+ Br l = \
N N/ N
5 "A1T

On carrying out the process in accordance with "A17", but with N,N'-

dimethylbutane-1,4-diamine as "E16", the compound N-[3-(2-amino-6-

ethylpyrimidin-4-yl)-1H-pyrrolo[2, 3-b]pyridin-5-yI]-N'-methylbutane-1,4-
10 diamine ("A18") forms.

15
H'A18ll
On carrying out the process in accordance with "A15", but with N,N'-tri-
methylbutane-1,4-diamine as "E15", the compound N-[3-(2-amino-6-ethyl-
20 pyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-N',N'-dimethylbutane-1,4-
( diamine ("A19") forms.

25

“A1 gll

30



H2ft-4NC " A37"

304-[ 5- (5-Chl or ot hi ophen-2-y1)-1H pyrrol o] 2, 3-b] pyri di n-3-y1] - 6- et hyl
pyri ni di YO 21800384 e (" A37") can be prepared anal ogously ‘E%"&B@OP{WO&X"”
Al . WD 2010/ 000364PCT/ EP2009/ 004013 - 823~ 5 COH 10 "A38"

3-{2- Am no- 645-( 1-i sopropyl- 1H pyrazol -4-y1l)-1H pyrrol o[ 2, 3-b] pyridin
-3-y1P pyrimdin-4-yl | propan-1-ol ("A38"), ESI [MtH = 378, can be

prepared anal ogous|y to formula A35. OH "A39"
4-(2- Ami no- G-E-géﬂlll@_zﬁi‘_éét hyl am noet hyl ) - 1H pyrazol - 4-yl p1H pyrrol 020
[ 2, 3-b] pyridin-3-yl}pyrimdin-4-yl)butan-1-ol ("A39"), ESI [MH =

421.2, can be prepared anal ogously to fornula A35.
The preparation of 4-(3-aminopropy!)-6-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-

pyrazol-4-yl}- 1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine ("A20") is

5 carried out analogously to the following scheme:
The preparation is carried out in accordance with the experimental proced-
ure as described in W0O2008/155000.

o

10

"E18"
( : NN}\
— =" “B(OH) N
PA{PPh,),, 2 [’ N/\j ;; E 0C0, ('; D 1
o - " — @\@/g
NN NN >0
o
15
o ° £
M }
N O)“O N
20 oo Y
{
25

On carrying out the process in accordance with "A20", but with N'-methyl-
30 ene-N-(2-methylpropenyl)-N-morpholin-4-yimethylhydrazine as "E18", the

compound 4-(3-aminopropyl)-6-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-

yll-1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine ("A21") forms.



30 WD 2010/ 000364PCT/ EP2009/ 004013 - 83 -

4-{2- Am pno-6-[5-(1-i sopropyl - 1H pyrazol -4-yl)-1H pyrrol of
n-3-y11-&g’fr§’?‘¥‘§"8$ -4-yl}butan-1-of ("A40"), ESI [MH = &f’“&%ﬁy%‘é&
prepared anal ogously to formula A35. “TAN-- N "A41"

4-{541- ( 2- Di et hyl am noet hyl ) - 1H pyr azol -4-y1]-1Hpyrrol o[ 2, 3-b] pyrid
in-3- yl}-642-(4-nethyl pi perazin-1-yDet hyl]pyrim di n-2-ylam ne
("A41"), ESI 15[ MtHr = 475.2, can be prepared anal ogously to formul a
A35. "A42"

4-{545- (3- Am nophenyl)gxazo -2 y1ll- 1H—pyrro| o[ 2, 3-bl pyridin-3-yl1l-6-e
t hyl pyrim di n-2-yl am nd ), ESI [ MH 398. 2, can be prepared
anal ogously to formnul

5 N /N
- N
H2N/<\ 8
N
<N‘3
H,N O
(,,_H. 10 2 AT
On carrying out the process in accordance with "A20", but with 4-prop-2-
ynylmorpholine as "E7", the compound 4-morpholin-4-yImethyl-6-{5-[1-(2-
pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2, 3-b]pyridin-3-yI}pyrimidin-
15 5 ylamine ("A22") forms.
20

"A22II

25 On carrying out the process in accordance with "A20", but with tert-butyl
4-prop-2-ynylpiperazine-1-carboxylate as "E18", the compound 4-piperazin-
1-ylmethyl-6-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]-
pyridin-3-yl}pyrimidin-2-ylamine ("A23") forms.

30



WD 2010/ 000364PCT/ EP2009/ 004013 - 84 - 5 "A43" 4-15-0-1sopropyl -1

H pyrazo] -

nmet hyl pi B’é’r

ZﬁQI%pﬂlH- pyrrol o[ 2, 3-bl pyridi n-3-y1] - 642- (4-

Yypet hyl ] pyrim di n-2-yiam ne ("A43"), EJICT/RRAHPO/L4013

446. 2, can be prepared anal ogously to forfula A35. NNN NP ,s \ "A44"
4- Et hyI -6-{511- (1- net hanesul f onyl pi peri di n-411) - 1H pyrazol - 4-y1] -1Hp
yrrol o[ 2, 3-b] pyridin-3-yl } pyrimdin-2-ylam ne (A"44"), ESI [MH =
467. 1, can be prepared anal ogously t forrrul a Al. H2N " A45"

304-[ 2- Am no-
| (" A45"),
A35.

5
(_ 10

15

20

25

30

ESI@I\;H—I] = 284, can be

6- (1H pyrrol of 2, 3- b] py in-3-yQpyrimdin-4-ylibutan-1-o0
ﬁ ared anal ogously to fornul a

"A23"

On carrying out the process in accordance with "A20", but with methylprop-
2-ynylamine as "E18", the compound 4-methylaminomethyl-6-{5-[1-(2-pyr-
rolidin-1-ylethyl)-1H-pyrazol-4-yl}-1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-
ylamine ("A56") forms.

IIA56"

On carrying out the process in accordance with "A20", but with methylpent-
4-ynylamine as "E18", the compound 4-(3-methylaminopropyl)-6-{5-[1-(2-
pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-
2-ylamine ("A57"} forms "



WD 2010/ 000364PCT/ EP2009/ 004013 - 85 - "A46"

1-(4-{4-
-yl k pyr

H N "A49" 104-
H pyrrol of 2, 3-
can be

= 325,

10

15

20

25

30

W

ESI

2- Am no- 6- et hyl pyri m di n-4-y1)-1H pyrrol of 2,

b] pyri di n-5

3-
1/000844pj peri di n- 1- yDet hanone ("A46"), ES1[ M+HCHER2899/004¢13
be prepared anal ogously to forrmula Al. -76- WO
2010/ 000364PCT/ EP2009/ 004013 - 86 -
1-[ 2- Am no- 6- (1H-pyrrol o 2, 3-b] pyridi n-3-yl) pyri mdin-4-yl]butan-1-01
("A48"),

[ MeH]

= 409, can be prepared anal ogously to fornula A35.

< Mor phol i n-4-yl et hyl)-6-
]pyridin-3-yl)pyrimdin-20¥T- amine ("A49"), ESI [ M+Hr

ared anal Hg@uslﬁ/ to mul a A35. 15H

o

AL7"

On carrying out the process in accordance with "A20", but with dimethyl-

pent-4-ynylamine as "E18", the compound 4-(3-dimethylaminopropyl)-6-{5-

[1-(2-pyrrolidin-1-yiethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]Jpyridin-3-yI}-
pyrimidin-2-ylamine ("A26") forms

||A26“

4-Ethyl-6-[5-(5-phenyloxazol-2-yl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]pyrimidin-2-

ylamine ("A27") can be prepared in accordance with the foliowing scheme:

5 mol% of Pd{QAc)2
1 eq of Cul

2 eq of K2CO3
DMF, uw, 150°C




N N H2 20" A50"

442- (4 zin-1-ypethyl ] - 6(1H—pyrro|o[23b]pyr|d|

ri i di nl\@(%é%ﬁ’g‘g“a A50"), ESI [M+H = 338. HN 25 N N H 'i%(ﬂ‘:mﬁél“"?“%
" A53" -77 -

1-{2- Am no-6-[5-(1-isopropyl-1H pyrazol -4-y1)-1H pyrrol o[ 2, 3- b] pyri di
n-3-yl]- pyrimdin-4-yl}cycl ohexanol ("A53"), ESI [MtH = 418, can be
pr epar ed anz'\i/:?e ousmgé%éorwl a A35. WO 2010/ 000364PCT/ EP2009/ 004013
- 87 - 1HN ? 00 MHz): 6 =1.24 (m 2H), 1.51 (m 9H)),
1.70 (m 3H), The §lIdwihg %Hbstaﬁcééfcémbéﬁbpafb@@slh%coﬂr@%por%lﬁé statingH) »
7.28 (s, 1H), 8.05 (s, (d 1H),

9.02 (s, 1H),matergys isacamgiapgsvith Exepapiidor in accordance with the followmg

general scheme.

NS pe
Br\/lLOH I ? ) /\0’5

E1

) 10
15
20
. IIA29H
2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yl]pyrazol-
05 1-yi}-1-(4-methylpiperazin-1-yl)ethanone ("A29"), ESI [M+H]" = 446.2.

30



"A54" 1-12-Ami no-645-(1-isopro

pyl-1H-p
in-4-yll

-4- -1Hpyrrolo[ 2, 3-b rid n-3-yl1l1- rimd
%@iﬁ@%&ﬁ?é¢é| ("2%4"), ESI [NLE% 2 404, tan bgpr@EHFBHmWNMOB

anal ogously to formula A35. 15 20 "A55"78-
1-{2- Am no-6-[5-(1-isopropyl-1H pyrazol -4-y1)-1H pyrrol o[ 2, 3- b] pyri di

n-3-yl]- pyrimdin-4-yl}-1-phenyl ethanol ("ASS'), ESI [MrH = 440. 1.
251H NMR i n DVSO shiftHin [ppn]: 12.20 (s, 1H, NH), 9.00 (s, 1H),
8.55 (s, 1H), 8.31 (sp2 8.05 (s, 1H), 7.57 (m 2H), 7.25 (m 3H),

7.16 (m 1H), 6.60 (% :
(d, J=8Hz, 6H) WO 2040/ 0Q0
{4-Ethyl -6-[5-(1-isopropyl-
-y1l]- pyrimdin-2-yl
15(4-{5-[1-(2-Di

ridin-38

ESI [ M+Hp-
10
C
15
20
-
25
30

55 (h, J=8 Hz, 1H), 1.84 (s, 3H), 1.5
PCILEP2009/ 004013 - 88 - "A60"

Hp ‘*a\zN -4-y1)-1H pyrrol o] 2, 3- Npyri di n- 3
t hyl am n vAB0"), ES1[ M+rH] +=362.4 10 "AB1"
Di met/Ayl &gi noet hyl ) - TH pyr azol - 4-y1] - 1H pyrrol o[ 2, 3- Npy
1} - 6- pyyi mdin-2-y t hyl am ne ("A61 U)
-391.3 N O
NH, NH
/N
IIA30II

2-{4-[3-(2-Amino-6-ethylpyrimidin-4-y!)-1H-pyrrolo[2, 3-b]pyridin-5-yl]pyrazol-
1-yI}-N-(1-methylpiperidin-4-yl)acetamide ("A30"), ESI [M+H]* = 460.2.

{4-[3~(2-Amino-6-ethylpyrimidin-4-y1}-1H-pyrrolo[2,3-b]pyridin-5-yl]pyrazol-1-
yl}acetylic acid ("A31"), ESI [M+H]" = 364.2.

O IIA32"
2-{4-[3~(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yi]pyrazol-
1-yl}-1-morpholin-4-ylethanone ("A32"}, ESI [M+H]" = 433.2.



" AB2"
{4- Et hyl S5-(1H yrazol 4y1) 1H pyrrol of 2, 3- 1D]pyr|d|n rimdi
n- 2- 01- ‘é’é)n@t' @/‘lé?f{)ne ("A62"), ES1[M+H +=320.4 30 "A63" PCTAAB%O%MOB
2010/ 000364PCT/ EP2009/ 004013 - 89 - -79 -
{4-Ethyl -6-[5-(1-nethyl-1H pyrazol -4-yl)-1Hpyrrol o[ 2, 3-b] pyridin-3-y
1] - pyrimdin-2-yllnethylam ne ("A63"), ESI [M+H +=334.4 5 "A64"
{4- Et hyl - 645- (1- pi peridi n-4-yl-1H pyrazol -4-y1)-1H pyrrol o 2, 3-b] pyri
di n-3- ylipyrimdin-2-yl}nmethylamne ("A64"), ESI [MtH -1- = 403.5
" AB5"
2-1443- (6-Ethyl- 2- rretﬂ
-5 Apyrazol - 1- 01- 1- pi
"A66" 25 2-{413-(6-
, 3-b]l pyrid in-5-yl11-
("A66")% ESI[ MrHh=
2-{413- (6-But
-5-y1]- pyrazol -

pyri m di n-4- yl) 1H pyrrol o[ 2, 3-b] pyridin

erj’dinff|-yl ethanone ("A65"), ESI [MtHfr=445.2
aminopyrimid in-411)-1Hpyrrol of 2

yrazol - 1- &/11}“1 pyrrolid in-1-yl ethanone

. WO 20107M00364PCT/ EP2009/ 004013 - 90 - "A67"

t am nopyri mydi n-4-y1)-1H pyrrol o[ 2, 3-b] pyridin

N hanol (% ")y, ESI [M+H +=392.4 HO 10

NH, N—

/

ol

IIA34II
2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yl]pyrazol-
10 1-yl}-N,N-dimethylacetamide ("A34"), ES| [M+H] = 391.2.

15
IIA51 n
2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yh)-1H-pyrrolo[2,3-b]pyridin-5-yl]pyrazol-
20 1-yl}-N-methylacetamide ("A51"), ESI [M+H]" = 377.2.

25

IIA52H
2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-y{]pyrazol-
30 1-yl}-N-cyclopropylacetamide ("A52"). ESI [M+H]=403.2



N " A68"

152- {443 6- Et hy1- 2- rrethylamnopyrlmdln4y1) 1H-pyrro|o rid
in-5-y1]¥ %‘é? 41-yl }ethanol ("A68"), ESI [MH + = 364. fEFTZ'@)PN%’%im
I - 8@69"
(4-Ethyl-6-{5-[1-(1-nethyl pi peridin-4-yl)-1H pyrazol -4-yl1] - 1H pyrr olo
[2,3-b]- 25pyridin3y|}pyrirn'din2y|)rrethy|am'ne( A69"), 30 "A70"
WD 2010/ 000364PCT/ EP2009/ 004013 -

{ 4- But yI - 645- tH-NViFerdBy Mﬁpyﬁ_ﬂqwﬁﬁ)r 37018 h(pa L1989 moRbP.21 354 o i

S"Agl? yl T pyry HAen 22 wolseshy amng 86" @791 7 E5H Ml 8551 144, 841
[1(2)( gl Eijt yl - 6- 541 (& 6tihy+ bHae ft HYli $198-(s 0dA HHnytH)z 8125y TH) Pignpyr rol o
5 Example 40 - 59
The following substances can be prepared using corresponding starting
materials in accordance with the following general scheme, Examples 1 or
3, where OTIPS stands for O trisisopropyl silyl, which is a protecting group,
and TBAF denotes tert-butyl amonium fluoride.

10
= AN
o-Si
Y
1.5 eq. of Mo{CO);,
0.1 eq. of Pd(CAc),,
15 1S I
N’\ | ! 2.5 eq. of Cs,CO;,
B :
N/ N 34% yield
=0
-
20 = 1) Guanidinium carbonate
2) TBAF
C
25
IIA35!I
1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yI]-
pyrimidin-4-ylibutan-1-ol ("A35"), ESI [M+H]" = 392.1, 1H-NMR (d6-DMSO,
400 MHz): 6 =0.74 (t, J = 7.3 Hz, 3H), 1.26 (m, 2H), 1.32 (d, J = 6.6 Hz,
30 6H), 1.41 (m, 1H), 1.55 (m, 1H), 4.15 (g, J = 3.9 Hz, 1H), 4.37 (m, 1H), 5.05

(s, 1H), 6.39 (s, 2H), 6.97 (s, 1H), 7.89 (s, TH), 8.13 (m, 2H), 8.41 (d, J =
1.9 Hz, 1H), 8.87 (d, J = 1.8 Hz, 1H), 11.93 (s, 1H) ppm.



pyridi n-3-yl1} pyrim di n-2- yOret hyl am ne ("A71"), 15 "A72"

2-{443-(

-5-yl1]

yrazolr-1-y1}-N-(1H i ndol-

- - 2- et hyl am nopyrim di n-4-y1)-1Hpyrrol o[ 2, 3-b ridin
9&?0@%&1}03@4’7‘3 5yl % o opi onani de (* &GV 1}2%}{9/004013

ES1[ M+H] +=506 25 "A73"
1- (3, 4- D hydro-2H qui nol i n-1-y1)-2-{4-[ 3-(6-et hyl-2-nmet hyl am nopyri m

di n- 4-

y1l) - 1H pyrrol o] 2, 3-b] pyri di n-5-yl ] pyrazol -1-yl } et hanone ("A73"), ES1
[ MtH] + 30=493. 4 WD 2010/ 000364PCT/ EP2009/ 004013 - 92 - Exanple 74-
114 The foll ow ng subgq{ances can be prepared using correspondi ng

starting materials in
4, 6-Di chl or o- 2- net hyl
iron(l11) 15acetyl ace
THF/ NVP_ (15 m /1 m),
a@dry-icel et

usi ng

(2.9 m,

stirred at -45€ forN
reaction is stirred fur

10

15

20

25

30

Ndance with the foll ow ng general schene. 5
anylpyrinidine (1.5g, 7.7 mmol) and

, 0.7 nmmol) are dissolved in
nd the r @ réaction solution is cooled to -45C

bat h. Néthylnagnesiun1chloride sol ution

8.4 LTQZSO in THE) is then added, and the reaction is
in. The coofing bath is renoved, and the
€r at RT\ The reaction sol u-

OHupz3e
2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yl}-1H-pyrroio[2, 3-b]pyridin-5-yl]pyrazol-
1-yl}ethanol ("A33"), ESI [M+H]" = 350.1, can be prepared analogously to
formula A1.

I|A361I
1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrroio[2, 3-b]pyridin-3-yl]-
pyrimidin-4-yl}propan-2-ol ("A36") can be prepared analogously to formula
A35.

IIA37II
4-[5-(5-Chlorothiophen-2-yl)-1 H-pyrrolof2, 3-b]pyridin-3-yl]-6-ethylpyrimidin-
2-ylamine ("A37") can be prepared analogously to formula A1.



20tion is acidified using 1IN HCl and extracted three tinmes with ethyl
acetate. The conbi ned organic phases is dried using sodiumsulfate,
filtered™¥YAW3 & aporated to dryness. The crude productPGEEP2009/004013
chromat ogr aphed on Si 60 (eluent: PE/ EA 28p1) The product is obtained
as colourless oil (270ng, 0.001 nol, 18%. 25 WO
2010/ 000364PCT/ EP2009/ 004013 - 93 - E9E19 10Bi s( pi nacol at o) di bor on
(5.03 g, 19.89 mmol ), potassium acetate (3.84 g, 39.13 nmmol) and
pal | adi un(11)/ dppf codﬁlex (0.542g, 0.663 mMmol) are initially
introduced in a o d flask, and a solution of E9 (1.76g, 3.89
mml) in DMF (20 hen added. The reaction is stirred at 80C
under nitrogen fo \heaction is termnated, cooled to RT. EA
i 0

is added to the bl SoNution, the insoluble residue is
filtered off w sucti onNand i nsed EA. The filtrate is
transfebred i separatfa\ﬁﬁ unnel and extracted rapidly twice with
[C phase HiZSN dried using sodiumsulfate, filtered off
and evaporated to dryness.” The crude product is chronmatographed on

wat er. The or b'a
20Si 60 (el uent: EA 1/1) The product E19 is obtained as brown oil
(1.75 g, 0.004 nol, 58% 30E19 (0.887 g, "AZ3 mmol ) and

4-chl oro-6- et?—ﬁ&ﬂ\zrﬁiﬁgzélfg-ﬂ{;s%%pgéil-q-I-ME)glfrrgzgl—Eg(I)—1 H-pyrrolo[2,3-b]pyridin-3-yl]-
10 pyrimidin-4-yl}propan-1-ol ("A38"), ESI [M+H]" = 378, can be prepared
( analogously to formula A35.

156

IIA39“
4-(2-Amino-6-{5-[1-(2-dimethylaminoethyl}-1H-pyrazol-4-yl]-1H-pyrrolo-
20 [2,3-b]pyridin-3-yl}pyrimidin-4-yl)butan-1-ol ("A39"), ESI [M+H]" = 421.2,

can be prepared analogously to formula A35.

25

0 A

IIA40"



(0.270 g, 1.43 mmol ) are dissolved in dioxane (5m), the Pd[PPh314
was adde%oﬂ@@o@gg brown reaction solution was flushed w th ni tro/gen
for 5 min- b/ 000364PCT/ EP2009/ 004013 - 94 - utes. THEEEHEPEMN3
carbonate solution (3.5 mM, 2M is then-&83ded, and the reaction is
stirred at 90C for 60 mn. The reaction is cooled to RI, EA is added,
and the mxture is extracted three tinmes with water. The organic
phase is drie si hg sodruym.sul fate, filtered off and eva ated to
dryness. 5HC %é?mﬁ?'ggégaa%@rpaylf Ha-PyFRR %Y '?‘Qhr" @érr%laéﬁ n-37k
mxture is tr raliha- r uR4l! LHP hopit .
subsequent |y gﬁirred a?}blé’{é?c??élcl{h. TﬁgE%Ir [el\gi gft'g?gﬂ,itga?%???g?%adegfa{walo
with suction aeuslyiteédauia@3sdi oxane. The filtrate is di scarded.
100mg of the crude product are dissolved in ACN water and Rpl8
chromat ographed (Chronolith-prep RP-18e 100-25, 10 eluent A: water +
0.1% of 9TFA, eluent B: acetonitrile +0.1% of TFA, gradient: 99:1 -->
1:99 in 15mn., flowrate: 30ml/mn) . The product is obtained as

yel l ow solid (25 Ay, 0.072 mml, 5% E20 (0.379 g, 0.721 mmol) is
suspended in acétic acid (6 . spdi um per-borate trihydrate
(0.222g, 1.442 i s added, reacyion,j.s stirred at RT for
2h and then at 40C f 2h. 25Thq re i 'I\S\eﬁ ed to RT, and water
i s added, the aqueo q cted thr imes with EA. The
conbi ned organi ¢ phsesiare dried using sodiumsulfate, filtered off
and evaibrated to dryness: f the crude product is Rp

“hr omat ogr aphed (Chronol i lh-grep -18e 100-25, eluent A water +
1% of TFA, eluent B: acetmiitriNle +0.1% of TFA, gradi- 30ent: 99:1
-->1:99 in 15mn., flowrate: ot/ mi n). The produts4i"s obtai ned as

el l ow solid e Q.00 , 199 WO 2010/ 000364PCT/ EP2009/ 004013
}/ 95 W ! 4—?5-??—(2—%|meZhyTgr1r)1Enoe:tlh</()f)-1H—pyrazol—4—yl]—1H-pyrrolo[2,3~b]pyridin-3—

yl}-6-[2-(4-methylpiperazin-1-yl)ethyl]pyrimidin-2-ylamine ("A41"), ESI
15 [M+H]" = 475.2, can be prepared analogously to formuia A35.

H,N

20

IIA42!I
4-{5-[5-(3-Aminophenyl)oxazol-2-yl}-1H-pyrrolo[2,3-b]pyridin-3-y[}-6-ethyl-
pyrimidin-2-ylamine ("A42"), ESI [M+H]" = 398.2, can be prepared analo-
gously to formula A27.

25

30



E20A75 A76 (210ng, 0.200 mol) is dissolved in DVF (3 m),
triethylamne (0.1 m, 100.721 mml) and subsequently sodi um

met hoxi dgq%o’lhﬂ?ﬁ‘b. 926 mmol) are added, and the mi xture PQT/EPFHO/Q4013
overnight at RT. EA is added to the reagt#i-on solution, which is
subsequently extracted three tinmes with water. The organic phase is
dried using sodiumsulfate, filtered off and evaporated to dryness.
15 The crude product is Rp-chromatographed (Chronolith-prep RP-18e
100- 25, eluent A ,water +'gN1%qaf TFA, eluent B: acetonitrile +0.1%

of TFA, gradi ¢ 99:1 --> 1, 5mn., Now rate: 30ml/mn). The
product is obtaingd as yell ch\so/ id , 0,022 nmol, 11% . "E20"
3-(6-Et hyl - 2- met iyl gul f anyl pyk+m di n- 4- yI3=5- (1-i sopropyl- 1H pyrazol -
4-y1)- 11-1-pyr 3 pyridine ("A 27"), ES1[MtH =379 WO

2010/ 000364PCT/ EP2009/"G04D N\ 96 - "A74" 3-(6-Benzyl-2-nethoxypyrim
idin-45y1)-5-(1-isopr -4-y1)-1Hpyrrol op , 3-Db] pyridi ne
("A74"), ES1[ MtH] =425 1 15™A75" 3-(6-Et hyl-2-net hoxypyrimid
in-4-yl1)-5-(1-isop ropyl-1H pyrazol -4-yl)- 1H pyr'tAdi30[ 2, 3- b] pyri di ne

AT st Rl BT N T R et LS
7.50 (s, 1H),métBhpiperazin.yiRtRAA]Icyfimidifla-y@nfihe (MR4ESI [M+H]" = 446.2,

can be prepared analogously to formula A35.

, 10

15

IIA44I|
4-Ethyl-6-{5-[1-(1-methanesulfonylpiperidin-4-yl)-1H-pyrazol-4-yl]-1H-pyr-
20 rolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine (A"44"), ESI [M+H]"* = 467.1, can
(_ be prepared analogously to formula A1.
N
25 N— I
\_ 7"
N?N OH
H,N
2 |IA45I|

30 4-[2-Amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-ylJbutan-1-ol
("A45"), ESI [M+H]" = 284, can be prepared analogously to formula A35.



208.59 (m 1H), 8.90 (m 1H), 12.35 (1H, br) ppm

" A76"

3-(6-Et hylo?l%qoﬁgmesul fonyl pyri mdin-4-yl)-5-(1- |sopropy';’LC1i’FI'-)iﬁ9?”ﬁ%813
-4-y1)- 1Hpyrrolo[2,3-b]pyridine ("A76*Bp-ESI [ M+H 411, 1H NMWR
(d6-DVSO, 400 MHz): 6 = 1.35 (t, J=4 Hz, 3H), 1.49 (m 6H), 2.88 (q,
J=4Hz, 2H), 3.51 30(s. 3H), 4.55 (m 1H), 7.90 (s, 1H), 8.09 (s, 1H),
8.25 (s, 1H), 8.65 (m 1H), 8.71 (m 1H), 8.95 (m 1H), 12.55 (br,
1H) ppm WO 2010/ 000364PCT/ EP2009/ 004013 - 97 -

"ATT"

3-(6-Ethyl-2- rrethylsuIN N rimdin-4-yl)-1H pyrrol o[ 2, 3-b] pyri di ne
("A77"), ES! [MHH] =274, (d6-DVBSO, 400 MHz): 5 = 1.25 (t, J=4
Hz, 3H), 102.62 (s, 3 AJ=4Hz, 2H), 7.25 (m 1H), 7.50 (s,
1H), 8.3 (m 1H), 8.5 (m 1H), \8 o (m 1H), 12.4 (1H, br) ppm 15
"AB1" 5 N= N

4-[5- (4- Ami noppNhy(\Dhe yl)-1H pyrr(}r\@} b] pyri di n- 3-y1] - 6- et hyl pyri
md i n-202-yl am ne N~A81"), ES1[ MrH]|=345! 2,

" AB2" N

3-[2- Am no- 6- (1H pyrrol o[ 2, 3-b] pyri di n-S-;ﬁpyri m di n-4-y1] - 1- nor phol
1n- 4-y130propan- 1-one ("A82"), ESI1[ MtHr=358. 2,"a44"

1-(4-{4-[3-(2-Amino-6-ethylpyrimidin-4-yl)-1 H-pyrrolo[2,3-b]pyridin-5-yl]-

( 10 pyrazol-1-yl}piperidin-1-yl)ethanone ("A46"), ESI [M+H]" = 431, can be pre-
: pared analogously to formula A1.
15
F
20
. F IIA47II
(_, 3-[2-Amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl) pyrimidin-4-yl]-N-(3,4-difluoro-
benzyhpropionamide ("A47"), ESI [M+H]" = 409.
25
30

||A48II



WO 2010/ 000364PCT/ EP2009/ 004013 - 98 - NH 5 "A83"
3-[2- Am gos 6- rrolo[23131pyr|d|n3yl)pyr|md|n4

et hyl ani %’e?%ﬁ%%m onam de ("A83"), ESI [M+H =354. 2, 1o¥‘"1%'3"5f@£1€/°°4°‘3
" AB4" - 86 -

4- (3- Ami nopr opyl) - 645- (1-i sobutyl - 1H pyrazol - 4-y1)-1H pyrrol of 2, 3 1Ap
yridin-3-yllpyrimdin-2- yIamne ("A84"), ESI [MrHr=391.2, 20 N- "A85"

s are B e s B il iy o

2010/ 000364 PCFARB20GY| QUL B=-4089 can Be prepared analogously to formula A35.

5
"A4gll
\ 10 4-(2-Morpholin-4-ylethyl}-6-(1H-pyrrolo[2, 3-b]pyridin-3-yl)pyrimidin-2-yI-
(.- amine ("A49"), ESI [M+H]" = 325, can be prepared analogously to formula
A35.
15
20 IIASOH
, 4-[2-(4-Methylpiperazin-1-yl)ethyl]-6-(1H-pyrrolo[2, 3-b]pyridin-3-yl)pyrimi-
C din-2-ylamine ("A50"), ESI [M+H]* = 338.
25
IIA53II
30

1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-4-yl}cyclohexanol ("A53"), ES! [M+H]" = 418, can be prepared
analogously to formula A35.



" A86"

1- (4-{443- (2- Ami no- 6- butyl pyri m di n-4- yl) 1H pyrrol o[ 2, 3-14yri di n-5-y
| | pyr azo™MA2UPPUBSer i di n- 1- ypet hanone (" A86"), ESI [ MrHr =4BOT/BP208204AR
(d6-DVBO, 400 MHz): 6=0.95 (t, Jr 7.0 Hzg873H), 1.40 (m 2H), 10 1.71
(m 2H), 1.75-2.00 (m 2H), 2.08 (s, 3H), 2.10-2.17 (m 1H),
2.67-2.80 (m 3H), 3.25 (m 2H), 395(m 2H) , 455(m lH) 738(5
1H), 8.51 (s, J=2 Hz, (m

9.03 (d, J= zr&HFRiMB dﬁzD&S@sgngH@pﬁ] 1 R B d 1613[@-!Xﬂ Zﬁﬁﬁrld

in-4-y1-1H py 2 r = 351 |
in-2-yl amineéﬁ% gé(wégﬁk?%ﬁﬁjﬁ) 59%(1%- %‘%g%qﬁ%ﬂ%%@)
6=0.95 (t, J~8®5€ISHIH) PO (d. 46 18, 2, 8.57 T&l, () 92 (s, 2HI,0t2086s,(THI)
4H), 2.78 (d, J=8 Hz, 2H), 3.15 (m 2H), 3.45 (m 2H), 3.70 (Ix, 1H),
4.55 (m 1H) PRM3g (s, 1H), 8.21 (s, 1H), 8.39 (s, 1H), 8.50 (m 2H).
8.68 (db J=2 Hz, 1H), 8p8 (&] 1H), 9.05 (d, J=2Hz, 1H), 12:81 (s,
1H) ppm VD 2010/ 00036 009/ 004013 - 100 - "A88"
2-(413-(2- Am no- 6- but yl n-4-y1)-1H pyrrol 0[2 3-b] pyridin-5-yli
pyrazoll yIIet hanol (" A88* =378.2, \A89Y

4- But y1- 6-{541- (1- met hyl/pi perl din )N) 1H pyrazol 4-y1]-1Hpyrrol o[ 2
, 3- Npyri di n- 3- n-2-ylammdN (" A89"), ESI [ MrH] =431. 2, 1H NMR
(d6 DMSO, 400 (t, J= 8. , 3H), 1.40 (m 2H), 1.71 (m
2H), 2.15-2.3 .76 (d, J=7/Hz, 2H), 2.85 (s, 3H), 3.20 (m
2H), 3.0 (m 2H),0OH. (mMH1H), 7.36 (s, 1H), 8.20 (s, 1H), 8.38 (s,
%14), 8.68 (d, J=2 Hz, 1H), 876 (s, 1H), "858% (d, J=2Hz, 1H), 12.75

1H ppm 1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]-
pyrimidin-4-yl}cyclopentanol ("A54"), ESI [M+H]" = 404, can be prepared

analogously to formula A35.

16
20
( - HA55II
: 1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl}-1H-pyrrolo[2, 3-b]pyridin-3-yl]-

pyrimidin-4-yl}-1-phenylethanol ("A55"), ESI [M+H]" = 440.1.

- TH-NMR in DMSO shift in [ppm]: 12.20 (s, 1H, NH), 9.00 (s, 1H), 8.55 (s,
1H), 8.31 (s, 2H), 8.05 (s, 1H), 7.57 (m, 2H), 7.25 (m, 3H), 7.16 (m, 1H),
6.60 (s, NH), 4.55 (h, J=8 Hz, 1H), 1.84 (s, 3H), 1.5 (d, J=8Hz, 6H)
Example 60 - 73

30 The foliowing compounds can be synthesised by the person skilied in the

art analogously to above synthesis schemes or Example 1 - 4, 17, 25, 32,
40 or 74:



" A90" (S)-1-{2- Am

I No- 645- (,1-1] 1- 1H pyrazol -4-y1)-1H pyrrol o 2, 3- 1Apyri d

i n-303-vyl p%/"rﬁ?’ﬁ%g“ggynA-w lbutan-1-ol ("A90"), ESI [ M-H] =39BCTAF009/004013
2010/ 000364PCT/ EP2009/ 004013 - 101 - -8891" (R)-1-{2-Amn

0- 645-(1-i sopropyl-1H pyrazol -4-y1)-1Hpyrrolo [2 ,3-b] pyrid

i n3-yl]pyrimdin-4-yllbutan-1-ol ("A91"), ESI EMtHr =392 10 HN--

15" A92"

2-{4-[3-(2- Am no-6- et hyl pyri mm/n-4-y1)-1l-l-pyrrol o[ 2, 3-b] pyri di n-5-yl
] pyrazol 1-y1} - t hyl acet am de\ (" A92"), ESI1[ M+tH] =377 1H NWVR

(d6- DMSO, 400 . =1.29 (t, N)%\?\ﬂA Hz, 3H), 2.60-2.85 (m 2H), 2.95
(d, J=3 Hz, 3H),/ 4.182-4.89 (m}\2H)- 6755 (s, 2H), 7.05 (s, 1H),

208. 17 (s, 1H), 1 J=2 Hz, 1H), 9.10 (d, J=2Hz,
1H), 12515 (s, 1H pp

IIA60II
{4-Ethyl-6-[5-(1-isopropy!-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-2-yl}methylamine ("A60"), ESI [M+H]+=362.4

10 /
. N e
- L§~ 'S
SN '
H "AG1"

15 (4-{5-[1-(2-Dimethylaminoethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-blpyridin-3-
yl}-6-ethylpyrimidin-2-yl)methylamine (“A61"), ESI [M+H]+=391.3

'
’ P
20 N/ N \

"A62II
{4-Ethyl-8-[5-(1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]pyrimidin-2-yl}-

L Methylamine ('A62"), ESI [M+H[+=320.4

y
\ )\N
NTy

30 N
l1A63ll



"AQT7"
N (3-{2- Am no-6-15-(1-i sopropyl - 1H pyrazol -4-y1)-1H pyrrol o[ 2, 3-b r
i di n-3- %?@B@?‘% di n-4-yl | propyl ) acet ani de ("A97"), ESlFﬂ/%/ﬁl’"%‘l?R)Qg‘é”
WD 2010/ 000364PCT/ EP2009/ 004013 - 102 - -B9"-A98"
4- Et hyl - 6-{5-[1-(3-fl uorobenzyl)-1H pyrazol -4-y1]-1H pyrrol o[ 2
,3-b]lpyrid in-3- yl}pyrimidin-2-yla mne ("A98"), ESI [ MrHr =414,
" A99"
4-{5-] 1- (3 4- RSB ate Hpy ezel-4 a0y 1 n-pua diolRr b byysidn-Bivliy r i di
n- 3. 01- 6- et hphimidiizdymaiylahimeneA6SADRS) pFsH sl £432,  TTNY-N
i
3-{2- Am no- 645- (1-i sopropyl- 1H pyrazol -4-y1l)-1H pyrrol o[ 2, 3-13] pyri di
n-3-yl1l] - pyringdin-4-yll-N, N-di net hyl propi onam de ("Al 01") , ESI
[ MrHr =419, 2010/ 000364PCT//EP2009/ 004013 - 103 - "A102" 1-{2-Am
in 0-618-(1-i opy1l- 1I—|—pyr’§t -4-yl)-1H pyrrol o[ 2, 3-1D] pyri d
n-3-yl]- pyrimdyjin-4-yl)-2- r\hylpropanlol ("A 02"), ESI
[ MktHr =392. 3, 1HW\N ): 6 =0.80 (d, J =6.7 Hz, 3H),

0.94 (d, J = 6.7 (d. J = 6.5 Hz, 6H), 2.19 (m 1H),
4.35 (d, J = 4.9 .53 (m 1H), 5.10 (s, 1H), 6.52 (s, 2H),
7.10 (s, 1 H), 8.05 (

. 8.20 (s, l% 8.26 (d, J = 2.9 Hz, 1H),
8.30 (s, 1H), 8.55 (d, J = 2.2 Hz, 1H), "$%s5 (d, J:21Hz, 1H),

12. 07 (1'50 1H) {4PBthyI-6-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-
C\, yllpyrimidin-2-yl}methyiamine ("A64"), ESI [M+H]+ = 403.5

15
!IA65II
2-{4-[3-(6-Ethyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yi]-
pyrazol-1-yl}-1-piperidin-1-ylethanone ("A65"), ES| [M+H]+=445.2
20
IIA66H
25

2-{4-[3~(6-Ethyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-y]-
pyrazol-1-yl}-1-pyrrolidin-1-ylethanone ("A66"), ESI [M+H]+=431.5

30



"A103"

1-{2- Am no-6-[5-(1-i sopropyl- 1H pyrazol -4-y1)-1H pyrrol o[ 2, 3- 1Apyri di
n-3-yapy?\9(ﬁ$(5|[)/ 904(1’-6% }propan- 1- 01( " A103"), ESI [M+H =378, PCT/ER3(§3/004013
301- {2- Am no- 645- (1-i sopropyl- 1H pyrazol-9@-y1)-1H pyrrol o[ 2, 3-b] pyri d
in-3-A- pyrimdin-4-y11-3-nmet hyl butan-1-ol ("A104"), ES1[MtH] =406. 2,
WO 2010/ 000364PCT/ EP2009/ 004013 - 104 - 1 HHNVMR in CV5() [ppn] 12.18
(1H, NH), 9.08 (s, 1H), 8.57 (s, 1H), 8.32 (s, 1H), 8.28 (s, 1H),
8.20 (s, 1H), ® 16 (s, 1H), 7 15 (s, 1H), 6.57 (s, 2H), 5.18 (d, 1H,
J=8 Hz), 4.55 (hin\1H, J=8Hz),N?\%5 (m 1H), 1.86 (m 1H), 1.52 (m
2H), 1.50 (m 6H),, '

4- Cycl ohexyl-6-(1
("A105"), ESI [MtHr =29 "
2-{4-[3-(2- Am no- 6- but pm di n-4-y1)-1H pyrrol of 2, 3- b] pyri di n-5-yl
] pyrazobl-y1}-1-pyrrolidin-H -yl et hanone ("wAEp6" ), ESI [ MkH =445. 2,

25 NKr,- NHP N . -
2~{4-[3-(6-Butyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yl}-
pyrazol-1-yljethanol ("A67"), ESI [M+H]+=392.4

10

IIA68II
15 2-{4-[3-(6-Ethyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2, 3-b]pyridin-5-yI]-
pyrazol-1-yl}ethanol ("A68"), ESI [M+H]+ = 364.4

20

IIA69II
(4-Ethyl-6-{5-[1-(1-methylIpiperidin-4-yI)-1H-pyrazol-4-yi}-1H-pyrrolo[2,3-b]-
25 pyridin-3-yl}pyrimidin-2-yl)methylamine ("A69"),

”Q v
o

H "ATOH

N

30




30" A108"

4-(3-1m -1-yl| propyl) - 645- ( 1-i sopropyl - 1H pyrazol - 4-y1) - rroI

o[ 2, 3- b] 9@49‘;&0&0%6 | 1pyrimdin-2-ylamne ("AL08"), ES' [M T’E!I 12040'3

WO 2010/ 000364PCT/ EP2009/ 004013 - 105 - -91-"Al10"

4-(2-1m dazol -1-yl ethyl)-6-[5-(1-isopropyl - 1H pyrazol - 4-y1) - 1H pyrrol
o[ 2, 3- b] pyridin-3-yl]pyrimdin-2-ylamne ("A 10"), ES1[ MtHr =414,

10 15 "A111"

4- Cycl ohexy1- te P%'“(if Essgpp'é’ﬁ{)':qmlﬁywﬁa[iﬁfazgl ¥)- 11'[’%%?9%? §E@PBU%‘P;§§N|

d in-3- 20yl ] piysriFhidir2&rhay Reine AZT) 'AL13"

4-[ 2- Am no- 6?{% pyrrol ?%H SH% py[rtlagd n- 32 ESIrEtlﬁrhl- |n- 41)'% 4- hydr oxypi

peridine-1 -carboxylic acid benzyl ester ( AI 13"), ESI [ MtH] =445. 2,

WO 2010/ 000364\PCT/ EP2009/ 004013 - 106 -

5
IIA71 n
C' 10 (4-Butyl-6-{5-[1-(1-methylpiperidin-4-yl)-1H-pyrazol-4-ylj-1H-pyrrolo[2, 3-b]-
- pyridin-3-yl}pyrimidin-2-ylymethylamine ("A71"),

15 OH

H "A72"
2-{4-[3-(6-Ethyl-2-methylaminopyrimidin-4-yl}-1H-pyrrolo[2, 3-b]pyridin-5-yl]-

20 pyrazol-1-yf}-N-(1H-indol-5-yl)propionamide ("A72"), ESI [M+H]+=508

25

IIA?S"
1-(3,4-Dihydro-2H-quinolin-1-yl)-2-{4-[3-(6-ethyl-2-methylaminopyrimidin-4-
yD-1H-pyrrolo[2,3-b]pyridin-5-yllpyrazol-1-yl}ethanone ("A73"), ESI [M+H]+

30 =493 .4



5 "Al114"
4-{2- Am -1 sopropyl- 1H pyrazol - 4-yl)-1H pyrrol o[ 2 ridi
n- g A- psér)q%]@oé]ojsﬁ‘l y11-1-i sopropyl piperidin 4 ol ("A 14" S’CT/E\%M%X"OO“O”’
[ MtH] =461. 2, -92 - "Al15" o
{2- Am no-615- (| -i sopropyl- 1H pyrazol - 4-y0- 1H pyrrol o[ 2, 3- b] pyri di n- 3-
y1l1l- pyrimdin-4-yl}phenyl net hanol ("A115"), ESI [ MrHr=426.7, 1H NWR
(d6- DMSO, 400 rr? 4= 1],]49(d J:6.7 Hz, 6H), 1.76 (s, 1H), 4.56
(m 1H, 5. 755 pﬁ—i? 7.13 (s, 1H, 7.55 (t, 2H), 760
(s, 1H, 7. 96Thé1folidd)m %ub@te(rfébs%ﬁh beBp aféd udi 1co%§ﬁoﬁ@ng% arti

270 oty
Hz, 1H), 8.77 (d, 1H),
(s, 1H) ppm matemggjgm az;cogrﬂamew:th thefollowmg general scheme .
i no- 6-[ 5- (1-isopropyl-1H pyrazol -4-yl)-1H pyrrol o[ 2, 3-1D] pyrid
in-3-yl]- pyrimid in-4-y11-112-(4-fl uorophenyDet hyl ] pi perid
[ n-4-o|%"A| 16"),ESI [MH =541.2, WD 2010/ 000364PCT/ EP2009/ 004013 -
107 - 5 "Al 21"

Gl 10 mol% of Fe,(acac),

C| THF, NMP, -45°C

~N
+ M
N//KS 9 - |l //LS

10 Cl | cl N

4,6-Dichloro-2-methylsulfanylpyrimidine (1.5g, 7.7 mmol) and iron(l11)
acetylacetonate (272 mg, 0.7 mmol) are dissolved in THF/NMP (15 ml/1ml),

and the red reaction solution is cooled to -45°C using a dry-ice/ethanol

15

bath. The ethylmagnesium chloride solution (2.9 m!, 8.4 mmol, 25% in THF)
is then added, and the reaction is stirred at -45°C for 60min. The cooling
bath is removed, and the reaction is stirred further at RT. The reaction solu-
20 tion is acidified using 1N HCI and extracted three times with ethy! acetate.
C The combined organic phases is dried using sodium sulfate, filtered off and
} evaporated to dryness. The crude product is chromatographed on Si60
(eluent: PE/EA 20/1) The product is obtained as colourless oil (270mg,

0.001 mol, 18%).
25

30



2-{443-(2- AminoGethyIp?/rimijd 5yl 2oyl 1 - N (1H- i ndol - I
in-4-yl b ridin- pyrazo yll- I ndo
pr opi gn;n%%&ﬁo%%g Eslloy[M+Hr _49. 2, 15" A 22" bCTEPRaos0040]3
4-{2- Ami no-6-[5- (1-i sopropyl 1H pyrazol -&3y1) - 1H-pyrrol of 2, 3- bl pyri di
n-3-yl]- pyrimdin-4-yl}-4-hydroxypiperidine-I|-carboxylic acid benzyl
ester ("Al 22"), ESI [MH=553.2, 20 25
"Al 23"

R)-1-{2- Am no- 615-( 1-i sopr 1- 1H pyrazol - 4-y1) - 1H pyrrol o[ 2, 3- bl pyrk

di n3 yapyrimdin-4-yl} - phe yl et hanol (" Al 23"), ES1[ MtHr=440 - q§0§o

AI 24" (S)-1-{2- Am .
-615-(1- |sopropy pyrazol - 4-y1) - 1H-%yr o[ 2, 3-b] pyrid S
Pyl 1pphenylgt hangl (BAb 24"), BS1[ MrH =440 NH /

yI]pyrlmd i n-
AI25 v
{2 AnPno- 6- T\'S 1-i sopropyl- 1H pyraz 04 yl) - 1H pyrrol o'\tN% - b] pyri di.g
3-y1]- pyrimdin-4-yllpiperidin-4-0lf ("Al 25"), ES1[ MtH}=419. 2, %
I

(
i
in
in

AI 28"
2-{4-[3-(2- Am no- 6- ethyl pyrimdin-4-yl)-1Hpyrrol of 2, 3- b]pyrldln 5
] pyrazol 1-y11-1- (3, B dj hydr o- 2H qui nol i n-1 -yhet hanone ("Al 28") g1¢ESI

[ MrH| t =479, 2, PDK1

10 Bis(pinacolato)diboron (5.03 g, 19.89 mmol), potassium acetate (3.84 g,
( 39.13 mmol} and palladium(ll)/dppf complex (0.542g, 0.663 mmol) are ini-
tiaily introduced in a one-necked flask, and a solution of E9 (1.76g,
3.89 mmol) in DMF (20 ml) is then added. The reaction is stirred at 80°C
under nitrogen for 3h.

15 The reaction is terminated, cooled to RT. EA is added to the black reaction
solution, the insoluble residue is filtered off with suction and rinsed with EA.
The filtrate is transferred into a separating funnel and extracted rapidly
twice with water. The organic phase is dried using sodium sulfate, filtered
off and evaporated to dryness. The crude product is chromatographed on
Si60 (eluent: PE/EA 1/1) The product E19 is obtained as brown oil (1.75 g,

0.004 mol, 58%)

0 k 2N Na,CO, sol.

o
. ¥ s~ 10 mol% of Pd[PPh,],,
N )\ dioxane, 90°C
-~

25 y P 'y
N\ I B cl ’<
N s 0

E19

20

E20

30 E19 (0.887 g, 1.43 mmol) and 4-chioro-6-ethyl-2-methylsulfanyl-p-yrimidine
(0.270 g, 1.43 mmol} are dissolved in dioxane (5ml), the Pd[PPh3]4 was

added, and the brown reaction solution was flushed with nitrogen for 5 min-



| C50 of conpounds according to the invention - 109 - Conpound No.

7 ovar A A B"A5" A B'AT" A B
| G50 cel l\)\'fso 2A{)210,%((])O3 4 ) PCT/EP2009/004013

-04 -

utes. The sodium carbonate solution (3.5 ml, 2M) is then added, and the
reaction is stirred at 90°C for 60 min. The reaction is cooled to RT, EA is
added, and the mixture is extracted three times with water. The organic
phase is dried using sodium sulfate, filtered off and evaporated to dryness.
5 HCl/dioxane is added to the brown oily residue (780mg). The mixture is
treated in an ultrasound bath for 5 minutes and subsequently stirred at RT
for 1h. The precipitate is filtered off with suction and rinsed with dioxane.
The filtrate is discarded. 100mg of the crude product are dissolved in
ACN/water and Rp18 chromatographed (Chromolith-prep RP-18e 100-25,
10 eluent A: water + 0.1% of TFA, eluent B: acetonitrile +0.1% of TFA, gradi-
ent: 99:1 --> 1:99 in 15min., flow rate: 30ml/min) . The product is obtained

as yellow solid (25 mg, 0.072 mmol, 5%)

15 N sodium perborate*3H,0,
y/ glacial acetic acid
N -
\
B, ~
S8
20
E20
C' E20 (0.372 g, 0.721 mmol) is suspended in acetic acid (6 ml), sodium per-
borate trihydrate (0.222g, 1.442 mmol) is added, and the reaction is stirred
at RT for 2h and then at 40°C for 2h.
25 The reaction is cooled to RT, and water is added, the aqueous phase is

extracted three times with EA. The combined organic phases are dried
using sodium sulfate, fittered off and evaporated to dryness. 100mg of the
crude product is Rp chromatographed (Chromolith-prep RP-18e 100-25,
eluent A: water + 0.1% of TFA, eluent B: acetonitrile +0.1% of TFA, gradi-

30 ent: 99:1 --> 1:99 in 15min., flow rate: 30mli/min). The product is obtained
as yellow solid (5 mg, 0.007 mmol, 1%)



"A55" A "A59" A "A91" A "A90" A "A102" B "Al 23" A "A 24" A

nd _No, |C50 PDK1 "Al" A "A2"
Conpou dWO 2010/000364 PCT/EP2605/004013

5
10
(.
15
20
C
25

30

-95-

NaOMe, EL,N,
DVF

E20 AT5
A76 (210mg, 0.200 mmol) is dissolved in DMF (3 ml), triethylamine (0.1 m|,

0.721 mmol) and subsequently sodium methoxide (50 mg, 0.926 mmol) are
added, and the mixture is stirred overnight at RT.

EA is added to the reaction solution, which is subsequently extracted three
times with water. The organic phase is dried using sodium sulfate, filtered

off and evaporated to dryness.

The crude product is Rp-chromatographed (Chromolith-prep RP-18e
100-25, eluent A: water + 0.1% of TFA, eluent B: acetonitrile +0.1% of TFA,
gradient: 99:1 —> 1:99 in 15min., flow rate: 30ml/min). The product is
obtained as yellow solid (8 mg, 0.022 mmol, 11%).

IIE20H
3-(6-Ethyl-2-methylsulfanylpyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-4-yi)-
1H-pyrrolo[2,3-b]pyridine ("A127"), ESI [M+H]=379



A"A3" A A"AS" A A A A A"AI0" A"AII" A "A29"
WO 2010/000364 PCT/EP2009/004013
-96 -

5
!1A74“
3-(6-Benzyl-2-methoxypyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-4-y1)-1H-
pyrrolo[2,3-b]pyridine ("A74"), ESI [M+H]=425
R 10
(.

15 IIA?S“
3-(6-Ethyl-2-methoxypyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyr-
rolo[2,3-b]pyridine ("A75"), ESI [M+H]=363.3, 1TH-NMR (d6-DMSO,

400 MHz). & = 1.27 (t, J=4 Hz, 3H), 1.45 (m, 6H), 2.39 (m, 2H), 4.06 (s,
3H), 4.55 (m, 1H), 7.50 (s, 1H), 7.86 (s, 1H), 8.25 (s, 1H), 8.51 (m, 1H),

20 8.59 (m, 1H), 8.90 (m, 1H), 12.35 (1H, br) ppm

C.

25

"A76"
3-(6-Ethyl-2-methanesulfonylpyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-4-yl)-
1H-pyrrolo[2,3-b]pyridine ("A76"), ESI [M+H]=411, 1H-NMR (d6-DMSO,
400 MHz): § = 1.35 (t, J=4 Hz, 3H), 1.49 (m, 6H), 2.88 (q, J=4Hz, 2H), 3.51

30 (s. 3H), 4.55 (m, 1H), 7.90 (s, 1H), 8.09 (s, 1H), 8.25 (s, 1H), 8.65 (m, 1H),
8.71 (m, 1H), 8.95 (m, 1H), 12.55 (br, 1H) ppm



A - 110 - "A30" A "A31" A "A32" A "A33" A " A34" A " A35" A
"A36"  Awd3d0/008PS PCT/EP2009/004013
-97-

"ATT"
3-(6-Ethyl-2-methylsuifanylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridine ("A77"),
ESH[M+H]=271, 1H-NMR (d6-DMSO, 400 MHz): & = 1.25 (t, J=4 Hz, 3H),
10 2.62 (s, 3H), 2.68 (q, J=4Hz, 2H), 7.25 (m, 1H), 7.50 (s, 1H), 8.3 (m, 1H),
- 8.55 (m, 1H), 8.79 (m, 1H), 12.4 ('1H, br) ppm.

15

N N//< NH,
"A81"

4-[5-(4-Aminomethylphenyl)-1H-pyrrolo[2,3-b]pyridin-3-yfl-6-ethylpyrimidin-
20 2-ylamine ("A81"), ESI [M+H]'=345.2,

25

!|A82ll
3-[2-Amino-6-(1H-pyrrolo[2,3-bjpyridin-3-yl)pyrimidin-4-yl]-1 -morpholin-4-yl-
30 propan-1-one ("A82"), ESI [M+H]'=353.2,



A mn A39" A mn A40" A mn A41" A mn A42" mn A43" mn A44" mn A45" mn A46"
"AAB" 8 9010/000364 PCT/EP2009/004013
- 98 _

5
IIA83"
3-[2-Amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl]-N-(2-d imethyl-
aminoethyl)propionamide ("A83"), ESI [M+H]"'=354.2,
10
15
IIA84II

4-(3-Aminopropyl)-6-[5-(1-isobutyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyri-
din-3-yl[pyrimidin-2-ylamine ("A84"), ESI [M+H]'=391.2,

20

N
/
N
.
/ ”A85||

25 4-Butyl-6-{5-1-(2-dimethylaminoethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]-
pyridin-3-yl}pyrimidin-2-ylamine ("A85"), ESI [M+H]"'=405.2,

30



" A50"
" A60O"

"A52" < "AB3" " A54" " A55" " A58" " A59"

"A51"
W8 3010000364 PCT/EP2009/004013
-99 -
5
© "ABG"
1-(4-{4-[3-(2-Amino-6-butylpyrimidin-4-yf)-1 H-pyrrolo[2,3-b]pyridin-5-yI]-
pyrazol-1-yl}ipiperidin-1-yljethanone ("A86"),ESI [M+H]"'=459.3,
TH-NMR (d6-DMSO, 400 MHz): 6 =0.95 (t, J= 7.0 Hz, 3H), 1.40 (m, 2H),
10 1.71 (m, 2H), 1.75-2.00 (m, 2H), 2.08 (s, 3H), 2.10-2.17 (m, 1H), 2.67-2.80
(m, 3H), 3.25 (m, 2H), 3.95 (m, 2H), 4.55 (m, 1H), 7.38 (s, 1H), 8.51 (s, 1H),
8.39 (s, 1H), 8.65 (d, J=2 Hz, 1H), 8.88 (m, 1H), 9.03 (d, J=2Hz, 1H), 12.81
(s, TH) ppm.
15
20 NH upg7e
4-Butyl-6-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-2-ylamine ("A87"), ESI [M+H]"=417.2,
TH-NMR (d6-DMSO, 400 MHz): § =0.95 (t, J= 8.0 Hz, 3H), 1.40 (m, 2H),
1.71(m, 2H), 2.10-2.36 (m, 4H), 2.78 (d, J=8 Hz, 2H), 3.15 (m, 2H), 3.45
25

30

(m, 2H), 3.70 (br, 1H), 4.55 (m, 1H), 7.38 (s, 1H), 8.21 (s, 1H), 8.39 (s, TH),
8.50 (m, 2H), 8.68 (d, J=2 Hz, 1H), 8.88 (m, 1H), 9.05 (d, J=2Hz, 1H), 12.81
(s, 1H) ppm.



"AG2" "A63" A "A64" A "AB5" A "A66" A "A67" A "A68" A "A60"

A TATO WO 2010/000364 PCT/EFP2009/004013
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5
"A88II
2-{4-[3-(2-Amino-6-butylpyrimidin-4-yl)-1 H-pyrrolo[2,3-bjpyridin-5-ylJpyrazol-
1-yl}ethanol ("A88"), ESI [M+H]"'=378.2,
( 10
15 IIA89H‘
4-Butyl-6-{5-[1-(1-methylpiperidin-4-y!)-1H-pyrazol-4-yi]-1 H-pyrrolo[2,3-b}-
pyridin-3-yl}pyrimidin-2-ylamine ("A89"),ES| [M+H]'=431.2,
TH-NMR (d6-DMSO, 400 MHz): § =0.95 (t, J= 8.0 Hz, 3H), 1.40 (m, 2H),
1.71 (m, 2H), 2.15-2.36 (m, 4H), 2.76 (d, J=7 Hz, 2H), 2.85 (s, 3H), 3.20 (m,
20 2H), 3.50 (m, 2H), 4.51 (m, 1H), 7.36 (s, 1H), 8.20 (s, 1H), 8.38 (s, 1H),
C 8.68 (d, J=2 Hz, 1H), 8.76 (s, 1H), 9.05 (d, J=2Hz, 1H), 12.75 (s, 1H) ppm
25
"A90"
(8)-1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yi)-1H-pyrrolo[2, 3-b]pyridin-
30 3-yllpyrimidin-4-yl}butan-1-ol ("A90"), ESI [M+H]*=392
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"A91"
(R)-1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-yllpyrimidin-4-ylibutan-1-ol ("A91"), ESI [M+H]"'=392

"A92"
2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo]2,3-b]pyrid in-5-yllpyrazol-
1-yl}-N-methylacetamide ("A92"), ESI| [M+H]=377

1H-NMR (d6-DMSO, 400 MHz): 5 =1.29 (t, J= 8.4 Hz, 3H), 2.60-2.85 (m,
2H), 2.95 (d, J=3 Hz, 3H), 4.82-4.89 (m, 2H), 6.55 (s, 2H), 7.05 (s, 1H),
8.17 (s, 1H), 8.36 (s, 1H), 8.62 (d, J=2 Hz, 1H), 9.10 (d, J=2Hz, 1H), 12.15
(s, 1H) ppm.

llAg?’ll
N-(3-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-y)-1H-pyrrolo[2, 3-b]pyridin-3-
yl]pyrimidin-4-yi}propyl)acetamide ("A97"), ESI [M+H]'=419.2,
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" A86" "A87" " A88" " A89" "A90" < "A91" "AQT7" "A98"
A99 v& 9d10/000364 PCT/EP2009/004013
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ey
5
F IlAgSII
4-Ethyl-6-{5-[1-(3-fluorobenzyl)-1H-pyrazol-4-yl]-1 H-pyrrolo[2,3-b]pyridin-3-
yi}pyrimidin-2-ylamine ("A98"),ESI [M+H]"=414,
10
C L
. .4
N
N== N’
HZN/<\N J
15
F IlAggll

4-{5-[1-(3,4-Difluorobenzyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyridin-3-yl}-
8-ethylpyrimidin-2-ylamine ("A99"),ESI [M+H]'=432,

"A101"
3-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1 H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-4-yl}-N,N-dimethylpropionamide ("A101"),ESI [M+H]'=419,



"Al102"  "A103" WD 20101000364PCT1EP20091004013 - 112 - "Al04" A
"AL05"  AvoAMOBoosch "AL08" A "AL10" A "Alll PCT/EP2005/004013

- 103 -

5
"A102"
1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yi)-1 H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-4-yl}-2-methylpropan-1-ol ("A102"), ES| [M+H]'=392.3,
10 1H-NMR (d6-DMSO, 500 MHz): & = 0.80 (d, J = 6.7 Hz, 3H), 0.94 (d, J =

( 6.7 Hz, 3H), 148 (d, J = 6.5 Hz, 6H), 2.19 (m, 1H), 4.35 (d, J = 4.9 Hz, 1H),
4.53 (m, 1H), 5.10 (s, 1H), 6.52 (s, 2H), 7.10 (s, 1H), 8.05 (s, 1H), 8.20 (s,
1H), 8.26 (d, J = 2.9 Hz, 1H), 8.30 (s, 1H), 8.55 (d, J = 2.2 Hz, 1H), 9.05 (d,
J =2.1 Hz, 1H), 12.07 (s, 1H) ppm.

15
20
"A103"
(" 1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-
' pyrimidin-4-yljpropan-1-ol ("A103"), ESI [M+H]"=378,
25

"A104"
30 1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-blpyridin-3-yI]-
pyrimidin-4-yl}-3-methyibutan-1-ol ("A104"), ESI [M+H]'=406.2,



A "A113" B "A114" A "Al115" B "Al1l6" A "Al 21" A "A 22" A "Al 23" A
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1 H-NMR in DMSO [ppm] 12.18 (1H, NH), 9.08 (s, 1H), 8.57 (s, 1H), 8.32
(s, TH), 8.28 (s, 1H), 8.20 (s, 1H), 8.16 (s, 1H), 7.15 (s, 1H), 6.57 (s, 2H),
5.18 (d, 1H, J=8 Hz), 4.55 (h, 1H, J=8Hz), 4.35 (m, 1H), 1.86 (m, 1H), 1.52
(m, 2H), 1.50 (m, 6H), 0.95 (m, 6H)

N
Ny-—NH,
e
B
& N
H "A105“

4-Cyclohexyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-ylamine ("A105"),
ESI [M+H]"=294

"A106"
2-{4-[3-(2-Amino-6-butylpyrimidin-4-yl)-1H-pyrrolo[2, 3-b]pyridin-5-yl]Jpyrazol-
1-yI}-1-pyrrolidin-1-ylethanone ("A108™), ESI [M+H]'=445.2,

N\ / N
—=N
d ) h/ e

Ne=N
)\ "A108"

4-(3-Imidazol-1-ylpropyl)-6-[5-(1-isopropyl-1 H-pyrazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yl]pyrimidin-2-ylamine ("A108™), ESI [M+H]"=428.2,



A 1C0:10 nM- 1 RM=A 201 RM- 10 RM =B Cwet hod for the cellular
testing &foPHGhodsknase inhibitors in PC3 cells. 25The cel

for the determ ndgth?on of the PDK1l ki nase activity is car-w#@gz@%@ém
a Lum nex assay in the 96-well fornat. Pt cel s are sown at 20, 000
cells per well in 100 pl of nmedium (45% of RPM 1460 / 45% of Ham s
F12 /10% of FCS) and i ncubated on the followng day for 30 mn with a
serial dilution of the test substance (7 concentrations) under serum
30 free conditions. The cells are subsequently |ysed using 90 pl of

| ysis buffer (20nmMtrd s/HCI pH 8.0, 150nM NaCl, 1% of NP40, 10% of

gl ycerol, 1% of pho tase inhibitor I, 1% of phosphatase inhibitor

1, 0.1% of protease 2010/ OO(f&MPCT/ EP2009/ 004013 - 113 -
i nhi bi tor cocktail W bepzonase) per well, and the |ysates
are separated off from i ns/ cell constituents by means of

centrifugation/t R ough a filter plate (0.65 pm. The |ysates
are incubated rnight Hit 4C with shaking with Lum nex beads to
which an anti-tqgtal PKB antibody 5is coupled. The detection is
carried out on“thé foll owi ng day by addigfiign of a phospho- T308- PKB

ant i body and eC|es speci fic_per oxi dase-1 abel | ed secondary
anti body.  Thel 4elBEFa oYieiwheas o L ropsomise H sy teat fed- Bipypplor2,3-b)-

measur ement | of 100 events
per cavity i nﬁ%@rlreas l@%ﬁ?li?%&(ﬁ?ﬁ@gdﬂ\gﬁ%ﬁleﬁgf% im%‘g?ogl cal bl ank,
ihe 105? naI s obtained fromcells which have been treated with 10 pM
t.auro- sporin are subtracted fromall other batches. The control

val ue used for maxi num phosphoryl ati on of PKB on T308 are the signals

fromcells which have onl en treated with the sol vent (0. 3% of
DMSO). The val ues of the batches treated with test substance are

cal cul ated therefrom as percenga 1 control, and | C50 val ues are
determ ned by neans of RSL. rrpo n . 1C50 [PC3 P-PKB
==N
15 N
N
ey
"A111"

4-Cyclohexyl-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-
20 yllpyrimidin-2-ylamine ("A111"), ESI [M+H]"=402

0
7N N/K
—=N

25
"A113"

4-[2-Amino-6-(1H-pyrrolo[2, 3-b]pyridin-3-yhpyrimidin-4-y{}-4-h ydroxy-
piperidine-1-carboxylic acid benzyl ester ("A113"), ES| [M+H]*=445.2,

30
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"A114"
4-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1 H-pyrroio[2,3-blpyridin-3-yl]-
pyrimidin-4-yl}-1-isopropylpiperidin-4-ol ("A114"), ESI [M+H]"=461.2,

10

"A115"
{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-yl}-
pyrimidin-4-yl}phenylmethanol ("A115™), ESI [M+H]'=426.7,

TH-NMR (d6-DMSO, 400 MHz): & = 1.49 (d, J = 6.7 Hz, 6H), 1.76 (s, 1H),
4.56 (m, 1H), 5.75 (s, 1H), 6.69 (s, 2H), 7.13 (s, 1H), 7.55 (t, 2H), 7.60 (s,
1H), 7.96 (s, 1H), 8.15 (m, 2H), 8.36 (s, 1H), 8.66 (d, J = 2.1 Hz, 1H), 8.77
20 (d,J=2.0Hz, 1H), 9.09 (d, J = 3.1 Hz, 1H), 12.76 (s, 1H) ppm.

16

25

"A116"
4-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-yl]-
pyrimidin-4-yl}-1-[2-(4-fluorophenyl)ethyl]piperidin-4-ol ("A116"),ESI [M+H]"

=541.2,
30
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N
OH g N

N Ny
N\ l y .
|
H "A121"

2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yi)-1 H-pyrrolo[2,3-b]pyridin-5-yl]pyrazol-
1-yI}-N-(1H-indol-5-yl)propionamide ("A121"), ESI [M+H]'=492.2,

A

"A122"
4-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-4-yl}-4-hydroxypiperidine-1-carboxylic acid benzyl ester ("A122"),
ESI [M+H]'=553.2,

"A123"
(R)-1¥{2-Amino-6-[5-( 1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-yl]pyrimidin-4-yl}-1-phenylethanol ("A123"), ESI [M+H] =440



C "A37 C "A38" C "A39" C "A40" B "A41" C "A42" C "A43" C "Ad4" "A46"
A48 WO 2010/000364 PCT/EP2009/004013
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5
"A124"
(S)-1-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-yllpyrimidin-4-yl}-1-phenylethanol ("A124"), ESI [M+H]'=440
( 10
15
"A125"

4-{2-Amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-4-yl}piperidin-4-ol ("A125"), ESI [M+H]"'=419.2,

20

"A128"
25 2-{4-[3-(2-Amino-6-ethylpyrimidin-4-yi)-1H-pyrrolo[2,3-b]pyridin-5-yl]pyrazol-
1-yl}-1-(3,4-dihydro-2H-quinolin-1-yl)ethanone ("A128"), ESI [M+H]'=479.2,

PDK1

|Cso of compounds according to the invention
30



" A49"
" AS9"

" A50" "A51" " AS2"
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Compound No.

ICsq cells
A2780 (ovary)

IIA2||

IIA3II

5 IIA4II

HA5I|

"A6Il

IIA7I1

IIA8"
10

|'|'A55||

"A59ll

HA91 Li}

‘llAgO"

15 A102

"A123|I

"A124"

I g I v B I o] B S I v TR 0 I T R N IS

Compound No.

ICs0 PDK1

20 IIA1"

A

IIA2II

I‘I'ASII

|IA4II

IIA5|’|

25 IIA6'|'I

IIATII

HA8II

1IA9||

IIA1 Oll

30 "A1 1Il

|IA29II

DT B e - 0 e = s Y B - s = B

C.) 1 "A55" " A58"
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"A30" A
"A3T" A
"A32" A
"A33" A
"A34" A
"A35" A
"A36" A
"A37 B
"A3E" A
"A39" A
"A40" A
"A4T" A
"Ad2" B
"A43" A
"Ad4" A
"A4E" B
A
B
B
B
A
A
A
A
A
A
A
A
A
A

10

T
LN

15

"A48"
"A48"
20 "A49"
"A50"
(, - "A51"
"AS2"
"A53"
25 "Ab4"
"A55"
"A58"
"A59"
"AB0"
30 "AGT
"AG2"
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IIA64II

IIA65II
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IIA67"
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IIAGOII

IIA70||

10

||A71 "

“A72"

HA73II

1IA74||

IIA75II

15
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20
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||A89Il

llAgOI’!
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||A1 02"
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B
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B
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A
A
A
A
A
A
A
A
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"A104"

"A105"

"A106"

"A108"

"A110"

"A111"

"A113"

"A114"

"A115"

"A116"

"A121"

"A122"

IIA123"

"A124"

"A125"

B v=d I - - I 3 oo 1 R = I 1 N S I S I N S R

HA128||

[Cs0: 10nM-1pM =A
1uM-10puM =B

Method for the cellular testing of PDK1 kinase inhibitors in PC3 cells.

The cellular assay for the determination of the PDK1 kinase activity is car-
ried out as a Luminex assay in the 96-well format. PC3 cells are sown at
20,000 cells per well in 100 pl of medium (45% of RPMI1460 / 45% of
Ham's F12/10% of FCS) and incubated on the following day for 30 min
with a serial dilution of the test substance (7 concentrations) under serum-
free conditions. The cells are subsequently lysed using 90 ul of lysis buffer
(20mM tris/HCI pH 8.0, 150mM NaCl, 1% of NP40, 10% of glycerol, 1% of
phosphatase inhibitor |, 1% of phosphatase inhibitor II, 0.1% of protease



"Al 25" "Al28" 1Cs0:10 nM- 1 pM=A 1 pM-10 pM= B 10 pM-20 pM

= C The f ' xanpl es relate to nedi canents: WO
2010/ oooé&b@%@‘%ﬁgogl 004013 - 116 - Exanple A: |njecti onPGT&P2008/004013
solution of 100 g of an active ingredienf1df the formula | and 5 g of

di sodi um hydrogenphosphate in 31 of bidistilled water is adjusted to
pH 6.5 5using 2 N hydrochl oric acid, sterile filtered, transferred

t t d sterlle ndi |on and seal ed
under sreri| 2“ oSt D115 c AR A ot MATaRS 8 G Sier | ve
i ngredient. ggﬂe@e@oﬁsfktnﬁ%du%re%u%%sfﬁuéhtwy H{e e c%QtrFIQ%%\ﬁiﬁ ve

I ngredi ent of t fornula | with ﬁ% IeC|t In an
cocoa butter tyoHahEe0-wed fitted plaie ¢0.G5uIds Tziwdyaaﬂesmd inaubated ov@m«g’nt

2 di
I T T e
f or nul adl, 9. &8ccg.|piéd NEtd2 BE¥ctidn [20arri28. dift ot 1Ak FHIRATIRPYHay W éi’?cﬂt@ﬁ‘@f a

1 g of benza,1 g\chlorldeln 940 mM of bidistilled water. pH
| S adj usted tBNBS REStHIEB sptibedyand o Wﬁ]ﬁp@@flqmemaﬁ@éﬁbﬁi@bd

by irradiati OQecJﬂHa?y SRtBbAP TR0 RtY: BF phBsdHE-TRIEPRE 1§ ¥ar T LBS by

measurement in a Luminex100 instrument by determination of 100 events

per cavity in a measurement time of 60 sec. As pharmacological blank, the

C 10 signals obtained from cells which have been treated with 10 uM stauro-

v sporin are subtracted from all other batches. The control value used for
maximum phosphorylation of PKB on T308 are the signals from cells which
have only been treated with the solvent (0.3% of DMSQ). The values of the
batches treated with test substance are caiculated therefrom as percentage

15 of control, and IC50 values are determined by means of RS1.
Compound No. IC50 [PC3 P-PKB
Thr308]
"A1" C
20 "A2" C
(;-. "A3" C
"A4" B
"A5" B
"AB" C
25 "AT7" C
"A8" B
"AQ" C
"A10" B
30 "A11" C
"A29" C
"A30" C




20 Exanple D O ntnent 500 ng of an active ingredient of the fornula

| are m ' 5 of Vaseline under aseptic conditi :
25Exanp|é§ 2w@?§?§?s Agnlxture of 1 kg of acthe |ngred|eﬁ?%6¥Q9ﬁ@0“"3
formula I, 4 kg of lactose, 1.2 kg of pofld#e 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 tablet contains 10 ng of
active i ngrediemt WD, 2016/ 0060364PCHEP2009/604013 - 117 - Exanpl e
F: Dragees Tabl ets are”pressed gnal ogously to Exanple E and
subsequent |y [coat ed rm3a conventfional manger Wi th a coating of
sucrose, potato starch_ talc, trlagacanth and dye. 5| Exanple G
Capsul es 2 kq of act|&%3|ngred|ent of theCfornula I|are introduced
into hard gelatine—ca Spres—h conventi&nul raRAer i n such a way
t hat ea%h capsul e codK %alns 20 [ng of the~active ingredient. 10
Exanpl e~H: Ampoul es fasol ution qf 1 kg ofgactive ingredient of the
formula | in_6Q 1 of bidistilled water is sterile fjltered,

transferred {nto anpGdd@'s, |yophilised unBer sterilge conditions and

seal ed under otc.i.c"Ag7u.t:u“o Each QWpen'n contaj ns 1510 ng of

active ingredgdient.

"A38"

" "A3G"
C AT
A4
"A42"
"A43"
"Ad4"
"A4B"
"A4S"
"AAG"
"A50"
20 "A51"
"AB2"
o "A53"
"AB4"
"A55"
25 "ABS"
"A59"
"ABT"
"AB5"
"AB6"
30 "AB7"
"AB8"
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20 25 WO 2010/ 000364PCT/ EP2009/ 004013 - 118 - Patent C ai ns

1. Corrpourw(gzglfw formula 1 5 10 R4 in which Ridenotes
15R2denot es A, OTO&%“ CN, (CH2) nCONH( CH2) pAr, - C(COH) R6- Ar, PCTiHp20lsr004013

EC(R6) 21n- Ar, [C(R5)21 “Het, -[C(R6)2]=4d¥Bloal kyl, -NRGA, NRGAr,
NR6Het, -[C(R6)21n, N(R6) 2, 1- hydr oxycycl opent an- 1- yl or
1- hydroxycycl ohexan 1- yI 20R3denotes H, R5, [C(R6) 2] - Ar,

[C( R5) 2] - He nm—cyctgatkyt—Ré4genotes—H—- Het-, Ar-, -R5,
1 & Re) 4100l 0) N RT3, B
"A90"

"AQT"
"AQ7"
"A98"
"A99"
"A101"
"A102"
. "A103"

C AT
"A105"
"A106"
"A108"
"A110"
"A111"
"A113"
"A114"
"AT15"
20 "A116"
"A121"
- "A122"
"A123"
"A124"
25 "A125"
"A128"

[Csp: 10nM-1puM =A
TuM-10uM =B

10 M -20 ptM = C

15
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The following examples relate to medicaments:



CO Het or O(CH2)pHetl , Rodenotes H A or cycloalkyl, 25R6denotes H

or A, A nbranched or branched al kyl having 1-10 C atons
ich 1 'ygﬁaﬁ@rﬁ%"’%nﬁy be replaced by F, cycloal kyl denot es PE;@PFQ,“}OM“‘?’

al kyl having 3-7 C atons, which may addi 110n- 30ally be substituted
by al kyl having 1-6 C atons, Adenotes unbranched or branched al kyl
having 1-10 C atons, in which one or two CH and/or CH2 groups may be
replaced WO 2010/ 000364PCT/ EP2009/ 004013 - 119 - by N, 0, S atons
and/or by -CH=CH groups and/or in addition 1-7 H atons nay be

replaced by FExsaepretAs IfjEcti8n viaR® 502, Ardenotes phenyl which is
unsubstituted or nono-, di- or tri- subst i t ut ed by Hal, A OR5,

N(R5) 2, NO, é\ﬁolmgf1©ﬁn(wamactm5w@dlm5$mform;aﬁmm BEYI20-

or aroma. 11 o E7ARERoRRBRE '3 BPIREhEReE & SR i Bre
\(Ahc:_|(2:)r1 |N(§Rg)n§ ulbisinigt 21 Netolydrochtorio aci; stb%@;'gﬁéﬂéegliltr%g)sﬂ%yreﬁghto iNjectbA vials,
( CH2) BHet 1, ( b‘lﬁ%ﬂ'@@ﬁét”ﬁef ﬂi%é@mﬂdlmang@gﬁ endprsterie gpaditions.

Het i denotes a I t 0 and or S atons
which is unsuggt@pmt@gg&%?ﬂrﬁé\@?}%ﬁ (W N ﬁ%r d y A S(0) pA and/ or

COA,
Example B: Suppositories
C 10 A mixture of 20 g of an active ingredient of the formula | with 100 g of soya

lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution
15 A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 m! of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
20
, Example D: Ointment
500 mg of an active ingredient 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 ingredient of the formula I, 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 tablet

contains 10 mg of active ingredient.
30



Hal denotes F, Cd, Br or |, ndenotes 1, 2, 3 or 4, ndenotes 0, 1, 2, 3
or 4, pd or 2, and phar ITB.CEUtI cally usabl e salts

t aut orrergv(gtrzfg‘%m?ﬂe}lﬁ%0| somers thereof, including mxtures tﬁgﬁ"@@?“@ﬁo‘“}”
all ratios. 2.Conpounds according to Clalfhv1 in which Wand R3 denot es
H, and pharnmaceutically usable salts, tautomers and stereoi soners

t hereof, including mxtures thereof in all ratios. 30 3.Conpounds
according to prﬁﬁl n which WD 2010/ 000364PCT/ EP2009/ 004013 -
120 - R2denot agm(% fi66% opyl , norphol i n-4-yl met hyl ,

pi per azin- 1- yfr@btéiylare FBRIeRYA b JHUER |2 IR -
3-di et hyl am nopr opyl 9 - met héyrlﬁdé%m nopr f%l’:’xarﬁEFehE A hn%ﬂy coated in
1- hydr oxycycl ép@rﬁt\/ﬁﬁthn@lmannwmnﬂmﬁm(ﬂhgtméxanmsélpmato starch, talc, traga-
nor phol i n- 4- yls 4 - (nor phol i n-4-yl)-1-oxo- propanyl,

1-[ (2-di_nmet hyl[lam noe H¥ m no] - 1- oxopr opanyl , 3-am nopr opanyl ,

1hydr oxybutyl, 11(3, 4- difl uor obenzyDam no] - 1- oxopr opany! ,

nmet hyl am no, E acet am dg ropil , 2-(di net hyl am nocar bonyl ) et hyl ,

101- hydr oxy- 2F E;P,Su @hydr oxypropyl, 1-hydroxy-3-

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

C 10
Example H: Ampoules
A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
15 10 mg of active ingredient.
20
C
25

30



met hyl butyl, cycl ohexyl, propyl, butyl, 3-im dazol epropyl,
2-1m daz : (benzyl oxycarbonyl ) 4 hydroxypi peri di n-4-yl
1-i soprogi’yﬁaﬂmjr%(gr%%xypi peridin-4-ylm 1- hydroxy-1-phenyl %F@PE‘“W"“““'-”
142- (4-fl uor ophenypet hyl] - 4- 15hydr oxypt p&8+di n- 4-yl ,
4- hydr oxypi peridi n-4-y1l or 1-phenyl-1-hydroxypropyl, and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ragigs., 204. Conpounds according to
one or nmore of Clainms 1-3 in which aéﬂ{)edgré'?HESH,
1- (t et rahydrof uran-2-yl net hyl ) - 1H pyrazol yl ,
met hyl - (2- pyrazol -1-yl et hyl ) am no,
di met hyl - ( 3- pyr az HCMIRG |the dpmmenia |
di met hyl - (2- pyrazol - 1-yl et hyl ) am no,
1- net hyl - 4- pyrazol - 1-yl pi peri di nyl, 4-pyrazol-1-yl- 25pi peridinyl,
1- phenyppi perazinyl, 1-(2-pyrrohtdingl-yl- ethyl)-1H pyrazolyl,
4- (2-pyrazol - 1-yl et hyl) nor phol i nyl , >/N
1-pyrrolidin-3-yl methyl-1H pyrazolyl, / N\
31N- ( 2- di net hyl ani noet hyDam nocar bonyM _phenyl,
4- et hyl pi per azi nel-carbonyl, norpholi - car bonyl ,
N- (4- di met hyl am no- 30butyl)am n 2- di net hyl zca:':riianoet hoxy,
pi peridi n- 4-yl met hoxy, C pipe I met hyl am no, NH( CH2) 4NH-,
(CH3) 2N$ CH2) 4NH-, 2-(tetrahR 364PCT/ EP2009/ 004013 -
121 - fiPan-2-yl met hyl ) oxazol yI >N N
é—(tet rahydr of ur an- 2- yl met hyl ) - 1Hi ni dzol yI ,
1-(tetrahydrofuran-2-ylnethyl)- 1Hinm dazol yl,
1-benzyl-1H 1, 2, 3-tri azol y15- phenyl oxazol yl , 4-am nonet hyl phenyl ,
1-(1-acetyl pi peridin-4-yl)- 5pyrazol-4-yl,
1- pi peri di n-4nymykazol -4-yl1l), 1-(2-hydroxy- ethyl)pyrazol-4-y1),
1- (1- et hyl gieFEﬁri di n-4-yQpyrazol -4-yl, 2-isopropyl pyrazol -4-yl,
1- (2- oxo0- 2- yl am noeddéndtes HogrAzol - 4-yl
112- di n&d hyl aga noet hyl | pyrazol -4-yl .. p o) - et hyl pyrazal - 4-yl,
1- (3-fl uorobenzyl) pyr aﬁnoigsﬁﬁ,cwtﬁénééhwmz )g%oﬁ\r_, 4-vy,
141- (pi peridin-1-y1)- aceRAJRAFAFORY:1 Y Het, -[C(R%):].-cycloalkyl, -NR®A,
1-[1-(pyrrolidin- 1-ypacy5%5l p rgzol -4-"yl,
1- 13- (i ndol- 5-yl am no) - ﬁ@pﬁBple{ﬁt, AAG(RY pYd(RS) 2 Aythyairoxycyclopentan-1-yl
1- (3, 4-di hydr o- 2H qui nql,in car bgnyl_net hyppyr azol -4- Y1, 15and

Sr BT R

pharmaceutical |y usabl € sa st ereoi soners t hereof,

i | udi i th f i i . 5. d di t
(ncl i ng m gares theregl skt 1IN, 45 CIRIUE SR (O

cycloalkyl,
U R* denotes H, Het-, Ar-, -R® -OR®, -[C(R%)2],C(O)N(R®),,
CO-Het or O(CHy),Het',
R°® denotes H, A or cycloalkyl,
25 5
R denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F,
cycloalkyl  denotes cyclic alkyl having 3-7 C atoms, which may addition-
30 ally be substituted by alkyl having 1-6 C atoms,

A denotes unbranched or branched alkyl having 1-10 C atoms,

in which one or two CH and/or CH, groups may be replaced



Adenot es unbranched or branched al kyl having 1-8 C 20atons, in which
one or t r CH2 groups may be replaced by N, or Q0 atons

and/ or b\ép(-)gjg%ﬁgjf;%ups and/or in addition 1-7 H atons mypgglwé@pﬁg@g,
by F, and pharmaceutical | y- i%bl e salts, tautoners and
stereoi somers 25t hereof, including mxtures thereof in all ratios. 6.
Conmpounds according to one or more of Clains 1-5 in which Ar degotzes
phenyl which is unsubstit r.mono- or disubstituted by N RS) 2, .
Hal , ~and/ or CON(R5) 2, 3@{% hgﬂtr%&?t”ﬂ@%ﬂ%—@gabfggiajll?%,gnfjgﬂﬁﬂ%&é%
and stereoi soners thereghn ILPH %Wnﬁ&ﬁéﬂe%ﬁadé&%fpf inall ratios.
WO 2010/ 000364PCT/ EP2009/ 004013 - 122 - 7. npounids accordi ng to one

or nore of A& s 1-6 i HenplesNiKeOd8mIt$S2.a nono- or bicyclic
saturated, unsaturated or aromatic heterocycle having 1 to 3 N an_d/or
0 at onms _whi chAr's unsubstenatesphenyhwhich, is dinsubstittieidsaroabno-ydecorityi- SA,

5 R5),2
?&Z%COI\T(’J‘ kS)gmﬁgg?&lSé%E&%%H&yl ?r' (%Nt%sp@ﬁgfzgh gmoﬁar bonyl
oxygen), and phar maceut CON(R?) L MPICOABNRSSOLAUEOTET SARARS), and/or

stereoi soners thereof, including mxtures thereof in all ‘ratios. 10
8. Conpounds according Phfe or nmore of Cains 1-7

Het denotes a mono- or bicyclic saturated, unsaturated or aroma-
tic heterocycle having 1 to 4 N, and/or O and/or S atoms
( 10 which is unsubstituted or mono- or disubstituted by Hal, A,
OR®, (CH2),N(R®), NO3, CN, (CHz),COOR?, (CH),CON(R?),,
NR°COA, (CHy),Het", (CH.),COHet', NR*SO,A, CORS,
SO,NR® and/or S(O),A,
Het' denotes a saturated heterocycle having 1to 4 N, O, and or S
15 atoms which is unsubstituted or mono- or disubstituted by A,
S(0)pA and/or COA,
Hal denotes F, CI, Bror |,
m denotes 1, 2, 3 or 4,
n denotes 0, 1, 2, 3 or 4,
20 o] denotes 0, 1 or 2,
C
and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
25
2. Compounds according to Claim 1 in which
R'and R®  denotes H,
and pharmaceutically usabie salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.
30

3. Compounds according to Claim 1 or 2 in which



i n which Hetdenotes di hydropyrrolyl, pyrrolidinyl, tetrahydroim da-
zolyl, dih dr 0}3 razolyl, tetrahydropyrazolyl, dihydro- yridyl

t et r ahydM¥py (96‘1 4 pi peri di nyl , morphol i nyl, hexa- hydrop@ﬂ"d’&%‘?“ﬂ&ﬂp"”‘?’
hexahydropyrl m di nyI , piperazinyl, 1,26 3126tetrahydroqui nolyl,

1, 2, 3, 4-tetrahydroi soqui nol yl, 3, 4-di hydrobenzo- 1, 4- oxazi nyl

2, 3-di hydr oi soi ndol yl , 2, 3-di hydroi ndol yl, oxazolidinyl,

i soxazol i di nyl, oqulazo- 2011 di nyl thlazolldlnyl furyl, t hi enyl
pyrrol yl, im dazofyl, pyraz5?99"93@;@5&'0?‘}1'”Oﬁrgﬁwaﬂ‘lﬂfyhoml-ﬁy&ﬂ@tfw
pyridyl, pyrimdinyl, triaz t }
pyridazinyl, pyrazinyl, ind Ir%(/e{r?z@glofr ﬁ?ﬁjll dmjli)%h 8rln% h>yll’ methyl

i ndazolyl, quinolyl or 1,3- Beﬂa@dbﬁwblafdlmahylhmhom;)gh 3H$1ethy|am|no-
unsubstituted 25o0r nono-, di- oré*i ubstituted by A (CH2) pHet 1,
OH, OA Hal, (CH2)pN(RS)2, REgpYl y‘?@%@? anﬂcﬁzj wmlohexan-
NRSCOA, 5( CH2) pQOHet 1, F andﬁqn mBrpHNA-RPRFSBHE (158 dﬁbhHiﬁmgf 8)?# S,

t aut oners and stere0| soners thereof, inc d| ng m xtures the
all ratios. 30 9. Corrpoundsp&m&mwd|1n@2-td0ﬂeﬂ3'lammmetrwl)afn|®]a1-mxo-l-8 in

which WO 2010/ 000364PCT/ EP2009/ 004013. - 123 t denot e
di hydropyrrolyl, pyrrolidi né‘o pa[ngf aWH]%”ﬂE’%PaY' Hﬁyv@@xybu?yl 1-[(3.4-
di hydropyrazol yl, tetrahydr @iﬂma%@dnzw)amquh%mbfbpamlP%ﬁmémtno

i m dazol yl , pyrazol yl, oxazolyl, isoxazolyl yl,” pyrimdinyl or
triazolyl, dihydropyridyl, 6@cemﬁparomfbﬁ~(djmethyﬂalmmcarbqnyl)ethyl

hexahydnopyrl dazi nyl , hexah i 2
( 2,3, 4- tetrahydroqw nol yl , ¥Tﬁ/§rt§&4§ﬁ§ glﬁ}((%or Yi sgg@%ﬁ(&ﬁéwl 1-hydroxy-3
3, 4-di hydr obenzo- 1, 4- oxammsethyftﬂ;t?l— dydslsaﬂemylspndmjbbyﬂtyl 3- |m|dazoiepropyi
2, 3-di hydroi ndol yl , pyrazoI%/I cP | ﬁ/ furyl or |sooxazX each_ of
whi ch i s unsub- -imidazolethyl, 1- (benzy[oxycarbonyl) hydroxypiperi-
din-4-yl, 1-isopropyl-4-hydroxypiperidin-4-yim, 1-
hydroxy-1-phenylmethyl, 1-[2-(4-fluorophenyl)ethyl]-4-
15 hydroxypiperidin-4-y|, 4-hydroxypiperidin-4-yl or
1-phenyl-1-hydroxypropyl,
and pharmaceutically usable salts, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios.

20 4.  Compounds according to one or more of Claims 1-3 in which
.- R* denotes H, 1-(tetrahydrofuran-2-ylmethyl)-1H-pyrazolyl,
methyl-(2-pyrazol-1-ylethyl)amino, dimethy!-(3-pyrazol-
1-ylpropyl)amino, dimethyl-(2-pyrazol-1-ylethyl)amino,
1-methyl-4-pyrazol-1-ylpiperidinyl, 4-pyrazol-1-yl-

25 piperidinyl, 1-phenylpiperazinyl, 1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazolyl, 4-(2-pyrazol-1-ylethyl)morpholinyl,
1-pyrrolidin-3-ylmethyl-1H-pyrazolyl, 3{N-(2-dimethyl-
aminoethyl)aminocarbonyl] phenyl, 4-methylpiperazine-
1-carbonyl, morpholine-4-carbonyl, N-(4-dimethylamino-

30

butyl)aminocarbonyl, 2-dimethylaminoethoxy, piperidin-
4-yimethoxy, C-piperidin-4-ylmethylamino,
CH3NH(CHz)aNH-, (CH3),N(CH,)4sNH-, 2-(tetrahydro-



10stituted or nmono- or di-, or trisubstituted by A (CH2)pHet1,

CH2) pN(R5) 2, NC2, CN, (CH2)pCQ00R5, (CH2)pCON(R5)2, NR5COA"

gCH2; BCI()MQ%’;LO,]O@O&%/or (:0, P and phar maceut i cal PGT/EEHP/RO4013
salts, tautoners and stereoi somers 15t hetZbf, including mxtures
thereof in all ratios. 10. Conpounds according to one or nore of
Clains 1-9 in which Hetidenotes tet rahydr of uranyl, piperidinyl,

pi perazi nyl, pyrrolidinyl, qr nDrpholln , each of which is unsubstl-

20tut ed or monosubstituted BYraAR:2-gepethy @@?—P}i{' zfigtrahydiefieanes-¥al | v
usabl e salts, tautoners andn@%[ﬁ%lgqll,pméfol qr(?&Fath?&ﬂu%Q rrggegwbr es

thereof in all ratios. 2511 unds acco to-one or
Clainms 1-10 in which Rldenoﬂkblnkﬂdaﬂﬁﬂlendlmybﬂ Hy1 2. Jtriazoyt 6mHenyloxa-

nor phol i n- 4-yl net hyl I peraz Ineth t.hyl am onet

net Eyl ani norrgt hyl , y3 d!orrgt WP&&%‘%‘#WM Y@“ﬁ@?ﬁﬂré Jaﬁ’bfhyl)"

1- hydrokycycl opentan-1-yl, py mz@l-awcv?)ipém@ﬁﬂa y|;3yr5!z@| 4—y!) 1-(2-hydroxy-
yl

nor phol i n- 4-yl propoyl, 1- (nDrpholln 4- ) - 1- oxopropanyl ;
1-[ (2- di met hyl ami noet hyDani RE]V))pYeeel-4-Wio 1-(1-methylpiperidin-4-yl)pyrazol-4-yl,

2010/ 000364PCT/ EP2009/ 00401 I - i i

Thydr oxybut yl , 14(3, 4- d|f|éo§%%réﬁ¥|;% N 1'6282‘?%&%55@%”%““3’”

met hyl ani no, 3-acetani dopr op %ﬂazo?ﬂf(yfﬂl‘rrfzHh‘h@tﬁzl&@rﬂﬁb@lﬁgb}ﬂnﬁ@kbwﬁyl yra-

1- hydr oxy- 2- net hyl pr opyl , dr oxyﬁ"r opyl 7h dr ox 5nmet hyl buotl_al_

cycl ohexyl, propyl., butyl, h1 dRESNERBEYIH4-Y- rﬁé&@@b@ﬂﬁs}]pyraz

C .(SﬁBﬁﬁ“é%yZaLSSPX?yp.“p2¥?8'-°’” Rt Bicehhovrazokdy, Sillpipgridin1-0-

112- (4-f1 uorophenypet hy11- 4acd§lyt]pymyplk4}qt |1d[cilnfp6yfrxolld|n '}—yl)acetyl]pyrazol -4-

4-hydroxypi peridin-4-yl or 3]/1 1319 md@( 5—y]lamY or)03xo>9cr)r?r%pan 2-yllpyrazol-4yl or
1-(3,4-dihydro-2H-quinolin-1-ylcarbonylmethyl)pyrazol-4-
yl,

15 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-4 in which
A denotes unbranched or branched alkyl having 1-8 C
20 atoms, in which one or two CH and/or CH, groups may
- be replaced by N, or O atoms and/or by -CH=CH-
groups and/or in addition 1-7 H atoms may be replaced
by F,
and pharmaceutically usable salts, tautomers and stereocisomers

25 thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
Ar denotes phenyl which is unsubstituted or mono- or
disubstituted by N(R®);, Hal, and/or CON(R®),,
30 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.



R3denotes H, R4denotes H,

1-(tetra 2-yl met hyl ) - 1H pyrazol yl ,
net hyl - y‘g@‘ﬁ@@@% yl et hyl ) ani no, di met hyl - ( 3- pyr azol - 1- PCT/EP2009/004013

yl propyl )am no, di nethyl -(2-pyrazol - 1- W B2yl ) am no,

151- et hy1- 4- pyrazol - 1-yl pi peri di nyl, 4-pyrazol -1-yl pi peri- dinyl,
1- phenyl pi per azi nyI 1 (2-pyrrolidin-1-ylethyl)-1Hpyrazolyl,

4-(2- pyrazol- -y

L by ol i nalyl nEeRPaUTdsRRRadig o onaer e Gha RS G Betish) -

am nocar bonyl ] phﬂ@Y' 4- ”E&l@b(étﬁbl%erhaﬁbDGr &t?éfcbéélwllated unsaturated or
20nor phol i ne- 4-car bonyl N- (4-di net hyl am nobut yl ) am no-" car bonyl

2- di met hyl ani noet hoxy, pi peaiaiaticahsieraayklexdyaving 1 to 3 N and/or O atoms

C-pi per di n- 4yl met byl am noy OISR o FERY 2 BN tutea by

2- (tetrahydrof uran- 2-yl msthy

2- (t et rahydrof uran- 2-yl et NXIDH) I0A biskazOH Het' (CHz)pN(R5)2, NO,, CN,
251- (t et rahydr of uran- 2-yl me()gjél) 1H-|mdazoﬁ%} ]
1H 1, 2, 3-tri azol y15- phenyl ofed30bGPORE, {atinlp N{ﬁ thR/COA (CHz) Het’,

1- (1- acetyl pi peridi n- 4- Apyr 1 e | - 4- yl)
1- EZ hydr)c/)xseltohyl ) pyrazol - @lzl-%)pé?f{et én&‘)oP d fBa%o%}l%&E@éﬁ’),
net hyl pi peri di n- 4aiyd pharmaacdutieajly usﬁbleaqauspmdtmeasz@rhd dteyboisoders

1- ( 2- oxo- 2- mathyl m noet razol

112- di et hyl ami no (% M@fgﬁ/”ﬂxtws WF%‘%deﬂ" ratiQsret hyl pyr azol - 4-yl ,
1- (341 ut® obenzyppyr azol 4-yl, 1-(3,4-difluorobenzyl)- WO

€010/ 000364PCT/ EP2009/ 004013 - 125 - pyrazol-4-y,

1El - (pi peri di &- 1-Goapeunt’ pecaxiing & ghe ot njare of Bfaima 1-di n- 1
-ypacetyl | pyr azol 4- Iﬁl 143- andol- 5-yl am no) -

3- oxopr opan- 2- yI] %I-4ylor

1- (3, 4-di hydro- 2Hr|g1w nol i n- dehdté@HmHVdéiWWPWﬁﬁi%ﬁHyl%Yrbhyérﬁ%fb%tes

unbranched or branched al kyl aV|n8 at ons whi ch dne or two
CH2 groups may be repl aced 48yylostiydreparaizalyl, tetrahwdiapyeazolylzdifydtoms

om0~ Gre or 10t7i subst i t BB by R rsy SRVl ApdREIVcEBE S hexe:
Het denot es di hydropyrrol yl hmdﬁ[ﬁ)ﬂldaﬂﬁW|hexbﬁyﬂﬁfp)yﬂﬁ%|ﬁyﬂﬁrpe}gimyh

di hydropyrazol yl, tetrahydr oEyr azol yl hol i nél P perazi ny
i mi dazol yl, pyrazolyl, oxazbfy4- tEFtE%U&'i@WFO]ybﬁr - etWWﬁFﬁI%I@CIWW)'Mk

triazolyl, dihydropyridyl, 3 81 Eb&rzo-1,4-oxazinyl, 2,3-dihydroisaindolyl,

2,3-dihydroindolyl, oxazolidinyl, isoxazolidinyl, oxadiazo-
20 lidinyl, thiazolidinyl, furyl, thienyl, pyrrolyl, imidazolyl,

- pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimi-
dinyl, triazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyra-
zinyl, indolyl, isoindolyl, benzimidazolyl, indazolyl, qui-
nolyl or 1,3-benzodioxolyl, each of which is unsubstituted

25 or mono-, di- or trisubstituted by A, Ar, (CH,),Het!, OH,
OA, Hal, (CH2),N(R®),, NO,, CN, (CH2),COOR®,
(CH2),CON(R®),, NR°COA, (CH,),COHet', F and/or =0,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
30
9. Compounds according to one or more of Claims 1-8
in which



15pyridyl, piperidinyl, hexahydropyridazinyl, hexahydro- pyrimdinyl,

i perazi 4-t et rahydr oqui nol yl ,
5), FZ) 3, 4- %?OA%@P% soqui nol §| , g 4-di %ydr obenzo- 1, 4- oxazP‘ﬁVF?mO%O‘m”’
2, 3-di hydr oi soi ndol yl, 2, 3-di hydroi ndol+123 pyrazol yl, pyridyl, furyl
or isooxazyl, each of which is unsub- 20stituted or nono-, di- or
trisubstituted by A, (CH2)pHetl , (CH2)pN(R5)2, NO2, CN, (CH2)pCOORS5,

! / — -d 1) -11- 21
o B R MASBa ol o e o
25pyrrolidinyl, or norphol iy d8RePoRradbil/C ettahydrssiRatbiyl, morpholinyl,
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? %SEO?WQM&’&%H pyrrol o[ 2, 3-b] pyridin-3-yOpyri m di n-2- %%g]%%woom]s

2-{443-(2-am no- 6-butyl pyri m di n-4-y1) --1%28%yrrol o[ 2, 3- b] pyri di n-5-01-
pyrazol -1-pyrrolidin-1 -yl ethanone ("A106"),
54- (3-im dazol - 1-yl propyl) - 615- ( 1-i sopropyl -1 H pyrazol - 4-y1)-1H pyrro

w2 et el L S P el S et %wpﬁ%gya)plq{zwpymm ¥l o

[2, 3-b] pyri din- 3- Wrbﬁléf—']fy‘l}dNW—arrﬁéﬂimd&%témﬂ'e 1854 _
4-cycl ohexyl-615- éh{al sopr 1- 14 pyrazol -4-y1 1H- %/rrol o[I ]pyrl -

10di n- 3-yl | pyr| m =PI, 5Té1 (so,pzrogﬂ-'l)H pyrazo!-4-yl) H-pyrro 0[2 3-b pyridin-

4-1 2- Sm no1 (1?:%{]?)? Eﬁgﬁb@kﬁé& {)1] (fA? {rll?)m) di n-4-y1] - 4- hydr oxyp
i peri di ne- 1- car boX
4-{ 2- anPno- 645- ( 11{3eipYEL{5LH-RHEGEY-14H- w;h)a-zdal'kl%t’rlelp%rblcﬂﬂﬂ plpyridinA

3y||pyr|md|n4\;}(§1|soroplp|per|d|n ("Al
15{ 2- ami no- 645- (| 27 BWWWQ FH?PQE'@ oly( '9‘_3L§)1I—I- pyrrol 0[2 3-b] pyridin

-3- vyl rimdin
42 at ho 66 ( 14 2B ERRTAaRS o Ty iplala 3iolpyrdiny 3 65 Seby
i n3-yl]pyrim di n-dididj2-Hahigd {TATGY, ophenypet hyl ] pi peridi n-4-ol ("
16 2-{413-( 2-
i no) 6- et Eyl py§| magl[% -amine SR Lirepmry-2 "bplbr]aﬁﬂ’f"d’i)ﬂ h-pyfrelof2, 3- b]pyr[dm-
20pyr aztl - 1- y1} - Ny (kb leﬂﬂ:{?H~45$ Eﬁ'r?)?éﬁﬂ'—&r(% § (A 21,

-{2-am no- 645-(1-i sopropyl azol -4-y1) “'1Hpyrrol o[ 2, 3-14yri di n3

-Vl ] pyrl m di n- 4- yd¥2-anmindre{bpi- t%dlmthglamlnoaﬁlbbﬁy-l pyrazoi-d-iehidydyr-

ester ("Al 22"),

(R) - 1- { 2- ani no- 64@1?@%E](S’HF'SWyayh}Ply'ﬁmFdﬂﬁl yRYaR- 119k (139" of 2, 3-*

25pyridi n- 3-yl | py4ymiaghiRo4H- isop WA - -
(S)-1-{2-am no-64 J{ 1- |Isg %3[1)(3/11 t1)EL pyra%mggll‘iy F?_I-ﬁ%ﬁrgloé%S%]p%ndm
("

pyridin-3-yl | pyr|3n'iy Pyrimidjn-4- Sd}bbﬁ@hﬂf t(HaHd), (" Al 24"),
4-{2- ammo- 6- 15- (41{5 ﬁ)%é gﬁﬁ%@ ?ﬁvl)@%’% %’(5 fﬁﬁ' &[r?olg[zjﬂ)ﬁ’p}'gfrf d

i n3-yl | pyrimdin-4-

2-{4-[ 3- (2- ani no-dine- pWJQQ&LMnmétHMﬁPEﬂe)mM ylyaﬂwlypqhﬁﬁ&nsz blamine di n- 5-
yl] pyrazol -1-y1}-1-(3, 4-di hydro-2H quinolin-1 -yl)ethanone

("Al28"), WO 2010P6b0364PCT/ EP2009/ 004013
4-{5-[5-(3-aminophenyl)oxazol-2-yl]-1H-pyrrolo[2,3-b]pyridin-3-yI}-6-
ethylpyrimidin-2-ylamine ("A42"),

20 4-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-yI]-6-[2-

. (4-methylpiperazin-1-yl)ethyl]pyrimidin-2-ylamine ("A43"),

4-ethyl-6-{5-[1-(1-methanesulfonylpiperidin-4-yl)-1H-pyrazol-4-yl]-1H-
pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine (A"44"),
4-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-ylJbutan-1-ol

25 ("A45"),

1-(4-{4-[3-(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2, 3-b]pyridin-5-

yllpyrazol-1-yl}piperidin-1-yl)ethanone ("A46"),

3-[2-amino-6-(1H-pyrrolo[2, 3-bpyridin-3-yl)pyrimidin-4-yl]-N-(3,4-

difluorobenzyl)propionamide ("A47"),

1-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-ylJbutan-1-ol

("A48"),

30



- 133 - and pharmaceutically usable salts, tautoners and

stereois reof i ncluding mxtures thereof in all ratios.
Process %5@%&3 epar ation of conpounds of the fornula IP%’E’EB%OH?/%O]:)’

to Claims 1-13 and pharmaceutical ly usabl2d salts, tautoners and
stereoi sonmers thereof, characterised in that a) a conpound of the
formula Il 10 i n which Rl denotes an indol e-protecting group, R2,

R3 and R4 have th anin Cl ai S .1ea W t
guani di ne, and thg (EE BTp@%ﬁpb‘{]g'@ﬁ'l ﬁ?géj'é Y rroéor{?]qngptygqgéig—gﬁg)ylammn—z
subsequent |y cl eaygehigé {1aA49m b)a radical R2 in a conpound of the
formula | is converted into another R2 30by i)cleaving off an

am no- prot ect i ng flddhmethglpipargziant-yhetw! it (di-perrato[28tbipyridin-3-yl)-

pyrimidin-2-ylamine ("A50"),

S 2-{4-[3-(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yI]-
pyrazol-1-yl}-N-methylacetamide ("A51"),
2-{4-[3-(2-amino-6-ethylpyrimidin-4-yl)- 1H-pyrrolo[2,3-b]pyridin-5-yl]-
pyrazol-1-yl}-N-cyclopropylacetamide "A52"),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl}-1H-pyrrolo[2, 3-b]pyridin-

10 3-yllpyrimidin-4-yl}cyclohexanol ("A53"),

(“' 1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-yllpyrimidin-4-yf}cyclopentanol ("A54"),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-yllpyrimidin-4-yl}-1-phenylethanol ("A55"),

15 4-methylaminomethyl-6-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-
1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine ("A56");
4-(3-methylaminopropyl)-6-{5-[1-(2-pyrrolidin-1-ylethyl)}-1H-pyrazol-4-
yll-1H-pyrrolo[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine ("A57"),
2-{4-[3-(2-amino-6-butylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-yl]-

20 pyrazol-1-yl}-1-piperidin-1-ylethanone ("A58"),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrroio[2, 3-b]pyridin-
3-ylipyrimidin-4-yl}-t-phenylpropan-1-ol ("A59"),
{4-ethyl-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-3-
yllpyrimidin-2-yl}methylamine ("A60"),

25 (4-{5-[1-(2-dimethylaminoethyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2, 3-b]pyri-
din-3-yl}-6-ethylpyrimidin-2-yl)methylamine ("A61"),
{4-ethyl-6-[5-(1H-pyrazol-4-yl}-1H-pyrrolo[2,3-b]pyridin-3-ylJpyrimidin-
2-ylimethylamine ("A62"),
{4-ethyl-6-[5-(1-methyl-1H-pyrazol-4-yl)-1H-pyrrolo]2,3-b]pyridin-3-yl}-

30 pyrimidin-2-yl}methylamine "A63",
{4-ethyl-6-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyri-
din-3-yllpyrimidin-2-yljmethylamine ("A64"),
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2-{4-[3-(6-ethyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
5-yllpyrazol-1-yl}-1-piperidin-1-ylethanone ("A65"),
2-{4-[3-(86-ethyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-
o-yllpyrazol-1-yt}-1-pyrrolidin-1-ylethanone ("A66"),
2-{4-[3-(6-butyl-2-methylaminopyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-
5-yllpyrazol-t-yl}ethanol ("AB7"),
2-{4-[3-(6-ethyl-2-methylaminopyrimidin-4-yl)- 1H-pyrroio[2, 3-b]pyridin-
9-yllpyrazol-1-yl}ethanol ("A68"),
(4-ethyl-6-{5-[1-(1-methylpiperidin-4-yl)-1H-pyrazol-4-yi]-1H-pyrrolo-
[2,3-b]Jpyridin-3-yl}pyrimidin-2-yl)methylamine ("A69"),
{4-butyl-6-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-1H-pyrrolo]2,3-b]pyri-
din-3-ylJpyrimidin-2-yl}methylamine ("A70"),
(4-butyl-6-{5-[1-(1-methylpiperidin-4-yl)-1H-pyrazol-4-yl]-1H-pyrrolo-
[2,3-b]pyridin-3-yl}pyrimidin-2-yl)methylamine ("A71"),
2-{4-[3-(6-ethyl-2-methylaminopyrimidin-4-yl)- 1H-pyrrolo[2,3-b]pyridin-
S-yllpyrazol-1-yl}-N-(1H-indol-5-yl)propionamide ("A72"),
1-(3,4-dihydro-2H-quinolin-1-yl)-2-{4-[3-(6-ethy!-2-methylaminopyrimi-
din-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-ylpyrazol-1-yl}ethanone ("A73"),
3-(6-benzyl-2-methoxypyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-4-yl)-
TH-pyrrolo[2,3-b]pyridine ("A74"),
3-(6-ethyl-2-methoxypyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-4-yi)-
1H-pyrrolo[2,3-b]pyridine ("A75"),
3-(6-ethyl-2-methanesulfonylpyrimidin-4-yl)-5-(1-isopropyl-1H-pyrazol-
4-yl}-1H-pyrrolo[2,3-b]pyridine ("A76"),
3-(6-ethyl-2-methylsulfanylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridine
('ATT"),

4-[5-(4-aminomethylphenyl)- 1H-pyrrolo[2, 3-b]pyridin-3-yl]-6-ethyl-
pyrimidin-2-ylamine {"A81"),
3-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yi]-1-morpho-
lin-4-ylpropan-1-one ("A82™,
3-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl]-N~(2-
dimethylaminoethyl)propionamide ("A83"),



17. 25 18. 30 a base or acid of the formula | is converted into

one of its salts. Medicanents conprising at |east one conpound of the
formul a WOEEYPUWHY to C aim 1-12 and/ or phar maceut i cal | yPGEER089/004013

salts, tautoners and stereoi soners theretf1-including mxtures
thereof in all ratios, and optionally excipients and/or adjuvants.
Use of conpounds according to Claim11-12 and pharmaceutically usable
salts, tautoners and stereoi soners thereof, including m xtures

thereof in all rafi(d@MingPrmyd-Gnilebinisabubd-161-pYrasebitodnthtPyrsionebl-
treat ment of turm@',,% nidd0; Vl;}'nngil':im’-‘ﬁ-&ialﬁfh@("l&s t ast ases and/ or Al DS.
gm ere the

Use according to allm 15; tunmour “originates fromthe group
of tunours of theddqdddb{[eE-dmetthylamihbethpl) addtieyrazohd- 8} tifgorold-he

ki dneys, of head and, neck, the oesaphagus, the, cervix, the thyroid,
the intestine, th@*‘?‘l !d"ﬁ?éﬁmvé'm&nfaﬁ-ﬁéﬁ?laeﬁﬁg bt he urogenital

t t, bhe | hayig. i ihhes- idirg. 1 g ung.
rac e lynphayi(g.(ays é?@m%.he% %hgﬂ%@gg&hﬁ Iyii)aﬂér oL & b]{ogﬁdﬂnl@g

Use according to Caim1l ere th gl nates fromthe group
nmonocyti ¢ | eukaenylipyrazeldl -sidipinetdine] -whethansneal(1A85),1 | ung carci nonas,

Carci nomn. ke act BRI T BPaTHTue IR S REP Yo iE iy

the bl ood and i MmauwygppsBidam2-yIMRIRS AsO0364PCT/ EP2009/ 004013 - 135 -
19. Use according to Claim15, where the tunour originates fromthe

group of acute m&fi&ild(Pamined-butybmriondio-+ybtdi-ovireloladmlryridiod-ul-

| ymphatig | eukaeng)ﬁ.aggm_9[}emg‘rngp't.ﬁ8%y)r,rphat I ¢ | eukaem a.

(" 4-butyl-6-{5-[1-(1-methylpiperidin-4-yl)- 1H-pyrazol-4-yi]-1H-pyrrolo-
[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine ("A89"),
(S)-1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridin-3-yl]pyrimidin-4-yi}butan-1-ol ("A90"),

15 R)-1-{2-amino-8-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-
pyridin-3-yl]pyrimidin-4-yl}butan-1-ol ("A91"),
2-{4-[3~(2-amino-6-ethylpyrimidin-4-yl}- 1H-pyrrolo[2,3-b]pyridin-5-yl]-
pyrazol-1-yl}-N-methylacetamide ("A92"),
N-(3-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]-

20 pyridin-3-yl]pyrimidin-4-yl}propyl)acetamide ("A97™),

- 4-ethyl-6-{5-[1-(3-fluorobenzyl)-1H-pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyri-
din-3-yl}pyrimidin-2-ylamine ("A98"),
4-{5-[1-(3,4-difluorobenzyl}-1H-pyrazol-4-yl]-1H-pyrrolo[2, 3-b]pyridin-
3-yi}-6-ethylpyrimidin-2-ylamine ("A99"),

25 3-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-yllpyrimidin-4-y[}-N,N-dimethylpropionamide ("A101"),
1-{2-amino-8-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-yl]pyrimidin-4-yl}-2-methylpropan-1-ol ("A102™,
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-

30 3-yllpyrimidin-4-yl}propan-1-ol ("A103"),
1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-yl]pyrimidin-4-yl}-3-methylbutan-1-ol ("A104"),



520. Use of compounds of the formula | according to Caim1-12 and/or

physi ol o ceptabl e salts and sol vates thereof for_the
preparatlg}%foé#'lx%g di canent for the treatnment of tunours, POHEFZ0Y004013

t herapeutically effective anount of a cotibund of the formula | is
adm ni stered in conbination with a conpound fromthe group 1)
oestrogen receptor 1Onpdul ator, 2) androgen receptor nodul ator, 3)

retinoid receptor 4 0 .agent . 5) .
antiproliferati ve4§§8ﬁpex§]}8;§?%r€wr%[g ?bﬁﬁ’yf' g‘ g‘ﬁgpé')é@' dinie-gprgme 7y
HMS CoA reduct ase(apnpkbi tor, 8) HV protease inhibitor, 9) reverse
transcriptase inhibitor and 10) further angi ogenesis i nhi bitors. 15

21. Use of conpoudd4-[3f(2taneinpdy-hutyspyirinzidwod-oi)ntH-pyrrolad? B-lpyddinsktyr

D eparat on of a niareanf T PSOIFE PSR (AT bur e, where o
t her apedtical ly eili(@@mimoarrqu;ﬁrtopgr) @[s:qn@@prubyqlﬁ H-peralzer a1)a1 H-gysrolo-
adm ni stered 20in _conbi nation W th radiotherapy and a conmpound from

the group 1) oestPogbiPWiditgndiryABtdinad-gaming (d’n"(ﬂgoben r ecept or

T or | oo SRR DA ool YOO RS 248l

HMG- CoA r educt as €2 3rhipgyiridar-3- ﬂ]pymn\ﬁlp@yleaﬂﬂe (i or, 9) reverse

transcriptase | nh)l %{/rtzlohexyl@-%-% sofplrjcgrgyrllqu-l -py a'ngE r;rle)S1IHS plyrr]rrc]JIIc?[IZtP;O{J]?:)yn—

10 din-3-yl]pyrimidin-2-ylamine ("A111"),

C_ 4-[2-amino-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-4-yl]-4-hydroxy-
piperidine-1-carboxylic acid benzy] ester ("A113"),
4-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yI)-1H-pyrrolo[2,3-b]pyridin-
3-yllpyrimidin-4-yl}-1-isopropylpiperidin-4-ol ("A114"),

15 {2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-3-
yllpyrimidin-4-yl}pheny!methanol ("A115"),
4-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-ylpyrimidin-4-yl}-1-[2-(4-fluorophenyl)ethyllpiperidin-4-ol ("A116"),
2-{4-[3-(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrofo[2, 3-b]pyridin-5-yI]-

20 pyrazol-1-yl}-N-(1H-indol-5-yl)propionamide ("A121"),
4-{2-amino-B-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-blpyridin-

( 3-yllpyrimidin-4-y[}-4-hydroxypiperidine-1-carboxylic acid benzyl ester

("A122™),
(R)-1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-b]-

25 pyridin-3-yl]pyrimidin-4-yl}-1-phenylethanol ("A123"),
(S)-1-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yi)-1H-pyrrolo[2,3-b]-
pyridin-3-yljpyrimidin-4-y[}-1-phenylethano! ("A124"),
4-{2-amino-6-[5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo[2,3-b]pyridin-
3-ylipyrimidin-4-yl}piperidin-4-ol ("A125")

30 or
2-{4-3~(2-amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo[2,3-b]pyridin-5-y]-
pyrazol-1-yl}-1-(3,4-dihydro-2H-quinolin-1-yl)ethanone ("A128"),
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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 1-13 and pharmaceutically usable salts, tautomers and

stereoisomers thereof, characterised in that

a) acompound of the formula i

in which R' denotes an indole-protecting group,
R?, R®and R* have the meanings indicated in Claim 1,

is reacted with guanidine,

and the indole-protecting group is simultaneously or subsequently

cleaved off,
or

b) aradical R? in a compound of the formula | is converted into
another R?

by

)] cleaving off an amino-protecting group,

ii)  cleaving an imide to give an amine,

PCT/EP2009/004013
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iii) ca'rrying out an alkylation,

and/or

a base or acid of the formula [ is converted into one of its salts.

Medicaments comprising at least one compound of the formula |
according to Claim 1-12 and/or pharmaceutically usable salts, tauto-
mers and sterecisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-12

and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in ali ratios, for the preparation of a
medicament for the treatment of tumours, tumour growth, tumour

metastases and/or AIDS.

Use according fo Claim 15, where the tumour originates from the
group of tumours of the squamous epithelium, the biadder, the stom-
ach, the kidneys, of head and neck, the oesophagus, the cervix, the
thyroid, the intestine, the liver, the brain, the prostate, the urogenital

tract, the lymphatic system, the stomach, the larynx and/or the lung.

Use according to Claim 15, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, colon carcinoma, glioblastomas and/or

breast carcinoma.

Use according to Claim 15, where the tumour is a tumour of the blood

and immune system.
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Use according to Claim 15, where the tumour criginates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Use of compounds of the formula 1 according to Claim 1-12 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours, where a therapeuti-
cally effective amount of a compound of the formula | is administered
in combination with a compound from the group 1) oestrogen receptor
modulator, 2) androgen receptor modulator, 3) retinoid receptor modu-
lator, 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 angiogene-

sis inhibitors.

Use of compounds of the formula | according to Claim 1-12 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours, where a therapeuti-
cally effective amount of a compound of the formula | 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.



