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6- ( PYRROLOPYRI DI NYL) PYRI M DI N- 2- YLAM NE DERI VATI VES AND THE USE THERECF FOR
THE TREATMENT OF CANCER AND Al DS The invention relates to conpounds of the
fornmul a IWOBOBASSOO R2 N 10 RB R4 N Rl 15 in whi ch RCHERGIEEWIHI A or
-[C(R) 2] nAr, R2 denotes A, -[C(R5)2]nArq.-[C(R5)2]nHet, o
-['C(R5) 2] ncycl oal kyl, -[C(R5)2] nOR5, -[C(R5)2]nN(R5)2 or 20 -[C(R5)2] nOOOR5
denotes H, A Hal, CN, -[C(R5)2]nAr, -[C(R5)2]nHet or

[ C(R5) 2] ncycl oal kyl or -[C(R5)2]nN(R5)2, R4 denotes H, A, -[CéRS 2] nAr,

- [ C( R5) 2] TMBROLGF YR TENRE) YRRV N2 - 2B Bk FRIVRE T tién Bt e S HH O1F ANIRHCThEYi ng 1- 6
C atons, A denotes unbranctledrmrvbranchedicakkaio hand ng 1-10 C atons, in

whi ch one or two CH2 groups nay be replaced by O or S 30 atons and/or by
-CH=CH groups and/or in addition 1-7 H atonms nay be replaced by F,

cycl oal kyl deroinesntie Fdiates! s \onpindg o tile Gordita®, which may addition- ally
be sub53t| tuted by al kyl having 1-6 C atons,

10
15 o
in which
R denotes H, A or -[C(R%)2]-Ar,
R?  denotes A, JC(R%)aAr, [CRYlHet,
[C(R®)l cycloalkyl, -[C(R*)21.0R®, {C(R%)2]N(R®); or
20 {C(R®),].COOR®
R’ denotes H, A, Hal, CN, -[C(R)2]hAr, -[C(R%)]Het or
JC(R%)].cycloatkyl or -[C(R%),1.N(R),,
R* denotes H, A, -[C(R®)2],Ar, -[C(R%).]Het or -[C(R®)2]acyclo-
425 . |
alkyt,
R® denotes H or alkyl having 1-6 C atoms,
A denotes unbranched or branched alkyl having 1-10 C atoms,
in which one or two CH; groups may be replaced by O or S
30

atoms and/or by -CH=CH- groups and/or in addition 1-7 H
at_o_ms may be replaced by F, | |
cycloalkyl Kdenc.)tes cyclic alkyl having 3-7 C atoms, which may addition-
| _ ally be substituted by alkyl having 1-6 C atoms,
35  Hal denotes F, Cl, Bror |, |



35 Hal denotes F, d, Br or 1, WO 2008/ 155000 PCT/EP2008/004151 -2 Ar
-gdenotes phenyl which is unsubstituted or nono-, di- or trisub- stituted by

Hal , A o/ N6H0R) 2, NO2, CN, COOR5, CON(RS)2, NRSCOfc1APRnsRd51CORS,
SO2N( R5 and/ or S(O) PA, Het denotes E nono- or bicyclic saturated,
€

"ansaturated or aro- 5 matic heterocyt having 1 to 4 N, and/or O and/ or S

atons which is unsubstituted or nono-, di- or trisubstituted by Hal, A
OR5, N(R5)2, NO2, CN, COORS, CON(R5)2, NRSCOA, NR5SQRA, COR5, SOZNRS

S(O PA andjpor =0 (c p
denotes O, AE or 2, %@?&%&Pﬂé}{ \%?9 Qm%i.gbas‘giﬁﬂ%é%?pg% qlvgg’or%rl vat es salts,

tautoners and 15 stﬁrta'@dslwfﬂasﬂt I@?%(N(R )gndeCrI\g Gﬂ)@ﬂir@@N(IR?beof in all
rati os. The invention novel conpounds

having val uabl e pr o'ﬂBr@pé% NF? ﬁ% tQQBI aéotzm%éz @\W\‘i’@;ﬁng(ahpbe used for the
prepara- tpap of m:"d&i& E'tasmoﬁg éﬂbleﬁlc%?@aiwmsﬁﬂ%té*ua mpounds of the

formgla | and salts ereof have very va I"e

phar nacol ogi cal pr ometutenetapbwcﬂe haiing 1 wed IN, tapidédsrad ethd/G55 htorpar ti cul ar,
they exhibit a cell proliferation/cell V|taI|t -inhibiti na acti on as
ant agoni sts or agoni Whish iTHasebstidted® raeeer di- r&ﬁtflwtﬁ"i@tﬁ Writdlon can

ar owth and/ or "t umour el as{ IR g8 NG S CPIOR OB R OB Can be testod
in a proliferation aNRASOyAL BOR%Y SGaSERTY S(0),A and/or =O (carbonyl oxy-
10 gen),

n deno{es 0,1,2, 3o0r4,

p denotes 0, 1 or 2,

:_ 5 |
j—

and pharmaceutically usable derivatives, solvates, salts, tautomers and

15 stereoisomers thereof, including mixtures thereof in all ratios.

The invention was based on the object of finding novel compounds having
valuable propert.ies, in particular those which can be used for the prepara-
tion of rhedicaments. |

20
It has been found that the compounds of the formula | and salts and/or
solvates thereof have very valuable pharmacologicakl properties while being

well tolerated.

-

25

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

antagonists or agonists. The compounds according to the invention can

therefore be used for the combating and/or freatment of tumours, tumour
30 growth and/or tumour metastases.

The antiproliferative action can be tested in a proliferation aésaylvitaiity

assay. |

Other 4-(pyrrolopyridinyhpyrimidinyl-2-amine derivatives are desbribed, for

35 o | |
example, by P.M. Fresneda et al. in Tetrahedron 57 (2001) 2355-2363.
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35 O her 4-(pyrrolopyridinyl)pyrimdinyl-2-amne derivatives are descri bed,
for exanple, by P.M Fresneda et al. in Tetrahedron 57 (2001) 2355-2363. WD
2008/ 158R90 08 t=khéP2008/ 004151 -3 O her PCT/EP2008/004151 '

4- (pyrrol opyridinyl)pyrimdinyl-2-amne derivatives are also described by
A ~Karpov in his dissertation, University of Heidel berg, April 2005. Oher
am nopyri di ne derivatives which carry a 2,2,6,6-tetranethyl piperidin- 5 4-yl
radi cal are described in WO 2004/089913 for the treatnent of inflam mtory
and aut oi i : ' C [ : he

Mvent | on S A BRRSERyARARIRINY-2 dinE HERRUAIE, ARARG dPaited

adm ni st er &g A.darpbe it hisadissntatioh, Uaneesity of Heibetbieng, Awili200&ar ci nomas, such
as, for exanple, carcinomas (for exanple of the lungs, pancreas, thyroid,
bl adder or colon), nyeloid diseases (for exanple nyeloid | eukaenm a) or :
adenonmas ( : i o = A ar Sq il t her nor e
i ncl yde m%@???@%ﬂ&%ﬂyg\ &;é{*ﬁ/g? g,éﬁg’hyﬁ%%ﬁ?ai’ . q {/eﬁp%%ﬂlﬁg% l‘s%/ésw!togﬂrl:] ‘st omach,
| aryngeal dng radicgl arardesvoibad in MORNIAHO3ING foatentreatnoemtatanftard- smal | - cel |
| ung carcinoma, pancreatic and/or breast carcinoma. 20 The conpounds are
furtherrmrJé"‘astﬁmt%E)qI UINMUS ¢IBea3G%ent of i rmune defi- ciency induced by

H V-1 (Human | mmunodeficiency Virus Type 1). 25 Cancer-1like
hyperproliferative diseases are to be regarded as brain cancer, |ung
cancer, squaootrdinglp theetdrapowralscarcordihgdd e raration os agimcmacaontier
pancreati c cancer, |jver cancer, renal cancer, colorectal cancer, Dbreast
cancér%,a heé’éﬁl&ééﬁ‘é%?t?bﬁe‘iaﬁ @ﬁmf@fe SE5UPA %ﬁn‘orctﬁﬁé@a,tm&yhaﬁewqr@ cal 30
cancer, th i 8l e e QN K ' _ kae- m a.
i parti culseding SRS apr AR B O e a8 bR 2
*-tgarget of wichehegenpancreast thgroid, Hedgerasertion nwemlcid disdaseef{fore rel ates to

conpounds accordi n Q.the invention as nedi canents apd/ or nedica
P examp?e n%/etlo:dt}etﬁ(aemla{]c)r adenomas %‘Jor examp?e \nnous colon ade-

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

20
The compounds are furthermore suitable for the treatment of immune defi-

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

gt

25 Cancer-like hyperproliferative diseases are to be regarded as brain cancer,
lung cancer, squamous epithelial cancer, bladder cancer, stomach cancer,
pancreatic cancer, liver cancer, renal cancer, colorectal cancer, breast
cancer, head cancer, neck cancer, oesophageal cancer, gynaecological

30 cancer, thyroid cancer, lymphomas, chronic leukaemia and acute leukae-
mia. In particular, cancer-like cell growth is a diéease which represents a
target of the present invention. The present invention therefore relates to
compounds according fo the invention as medicaments and/or medica-
ment active ingredients in the treatmeht and/or prophylaxis of the said dis-

53 eases and to the use of compounds according -to the invention for the

preparation of a pharmaceutical for the treatment and/or prophylaxis of the



35 nment active ingredients in the treatnent and/or prophylaxis of the said
i s- eases and to the use of conpounds according to the invention for the

pr epar alPmodissePhar maceutical for the treatment andieqdph@RRyidxi s of the.
WD 2008/ 155000 PCT/ EP2008/ 004151 -4 said diseases and to a process for the

‘treatnment of the said diseases corrpr'i4s‘i ng the adm nistration of one or nore
conpounds according to the invention to a patient in need of such an
~administration. 5 1t can be shown that the conpounds according to the

vent] on MayeqRRee AILARIOh LA P IRAEHL AR iR 1RO UIRNIES@RcOr di ng o the

I nvention are niStered to a pa yperpro erative

di sease, feomgxainy the ddministiatioh df wmewr rgo@ddmpbendedeaedingftbdheat i on
associated with a lynpho 10 proliferative disease, to inhibit transplant

rej ection HVEREQRAPSgratiant nere of sveh 8B 2dmygigkatiehair, etc. The present
conmpounds are suitable for prophy- lactic or therapeutic purposes. As used
hereign, the term"treatment” is used to refer to both the prevention of
di seases atidcdrhiee shewahrthat thefcopmpoutiseadcstding te thdinvention hate apr event i on of
proliferati on_/vi_;(al .ty is achi eved by adm nistratjon of the conpounds :
accor di ng @otipiieratieactien. ghessompoinds agrardingdrdhe iYengoB @€ di sease, for
exanpl e for : ' t : A ‘ ds are used
For The tr GaME TG o Tt Y e et B Blskast o B g The
clinical syonpthoistuhotmhgropdt,itemeduddinflamratidn assquiiednitrcatynighang to any
ma |4 an species, for exa ri mate species, particu humans;

r omtos,' i EPliiaratye Aisqases g%p%‘%ﬁﬁtrgmtéﬁ@,d@ﬁ%in@ F°|ﬁ@9§t‘gr{%%%, dogs,
e o AORselRrSh U e frdil pbEeahol o SOOI,
""dguscep_ti bi lladty @mfthergpautic puiposeselAb usedtherainrénd tenmt Treabeentinpounds 30 ,
2 cul ture oRetite eHo bl e areul o B e eBMA T P he. | nven-
15 existing conditions. The prevention of proliferation/vitality is achieved by '
administration 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 dis-
20 eases by stabilising or improving the clinical symptoms of the patient.
The host or patient can belong to any mammalian species, for example a
| primate species, particularly humans; rodents, including mice, rats and
* hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
} 25 interest for experimental investigations, providing a model for treatment of

a human disease.

The susceptibility of a particular cell to treatment with the compounds
30 according to the invention can be determined by in vitro testing. Typically,
a culture of the cell is incubated with a compound according to the inven-
‘tion at various concentrations for a period of time which is sufﬁbient tc
allow the active agents to induce cell death or to inhibit cell proliferation,
cell vitality or migration, usually between about one hour and one week. In
3 vitro testing can be carried out using cultivated cells from a biopsy sample.

- The amount of cefls remaining after the treatment are then determined.



*i he |like. The corrpoun
~nodul at or slirited imlind fallomana T her ommpourkdmascs:srdmgrtoﬁhenm\zanﬁmn € t he

tion at vari ous concentrations for a perlod of time which is suffici ent to

-all ow the active agents to induce cell death or to inhibit cell

prolifeyabi@issedp cell vitality or migration, usuall ypbeipeesorabgut one hour
and one week. In vitro testing can bg carried out using cultivated cells

froma biopsy sanple. The anmount of” Célls remaining after the treatnent are
t hen determ ned. WD 2008/ 155000 PCT/ EP2008/ 004151 -5 The dose varies
dependi ng on the specific conpound used, the specific disease, the patient
status, et I o erablyto
reduce t heﬁu%ggéi?rgé H)én&'ﬂ%l attﬁ%tr%slglﬁ'ﬁ;te #(th%u gt%e?gtstm%gﬁéa\/\%g | e

viability difease tlpxaipaaemt statusaetu Al thedapelhie daseas tenicallyssugesiental | y 5

continued unti| a caonsideraple duction has qccurred, for, exanple an at
| east abou?o@ﬁ%rﬁgwetr?‘g 5\" cSied %DrRPé’H'a tioRdn g tyget isRUehued unti |

essenti al 'Mhu‘i@tH@’\h&bM{l}dﬁ%hé?‘étléﬁﬂ ukﬁnfihf‘alﬁéd eﬂ%@ﬁ'ﬁtﬂqéﬂl% Qeﬁé’rall O There are
manys di seases assocl a deregul ati1 on of proliferati and cel |
deat h (apoq;nmmue)j uritihe coosidietdhda seddctiont ersestcuirmd, fmteexdnmlear‘eatnot limted

to, the f oW N ounds, acc to the nven i on ar sui tabl e
for the t reastatlt sb% suena e 6o hurdle Roc iRy BOFONHRGRY PBftar s on. 15

and/or m g@lcnfaipho BRI hdBIRE %esi@hkéd@wéamlmrg gL ory cells into the

intimal |ayer of a vessel, resulting I1n restricte od flow through that
ves- sel, for exanple in the case of neointinmal occlusive |esions. COcclusive
grafy vas ul ar_di seases of interest I‘OSlS coronary

de a her osc
oD o el RS R fRpStes Aesanptod anth dereotlalion i el ProliRiatite  oant i ¢
pr ost het'CandEéﬁSQ%'(% obRBSDAL BodlEfs SRABRETNR! b sf pal acerent, and

or mu so act as regul ators,

serinel/threanine, Ki S5t whi ch | clud i nter

hosphol noSi ARG [a1dhe aalmens St ot pRnton eyt otinde PIOBRIoRg to ¢ he

' F‘VG”%' on ﬁ%ﬁ?bphﬁ tuﬁﬁbﬁ‘é ofC hluaRid 6le|%%dlbz“n*ﬁ'fl@h{n'\é{BDPéel%‘%htd‘&‘/et hr eoni ne
ki nad® PDKL. 30 1 phosphoryl ates and activates a s group of the AGC -
protei n - intimal layer of a vessel, resulting in restricted blood flow through that ves-

sel, for example in the case of neointimal ccclusive lesions. Occlusive graft

vascular diseases of interest include atherosclerosis, coronary' vascular

disease after grafting, vein graft stenosis, perianastomatic prosthetic

20
restenosis, restenosis after angioplasty or stent placement, and the like.

- The compounds of the formula |, also act as regulators, modulators or

inhibitors of protein kinases, in particular of the serine/threonine kinase

25 type, which include, inter alia, phosphoinositide-dependent kinase (PDK).

The compounds according to the invention exhibit a certain action in the

inhibition of serinefthreonine kinase PDK 1.

30 PDK1 phosphorylates and activates a sub-group of the AGC proteih.
kinase family, comprising PKB, SGK, S6K and PKC isoforms. These
kinases are involved in the PI3K signal transduction pathway and control
basic cellufar functions, such as sufviva!, growth and differentiation. PDK1
is thus an important regulator of diverse metabolic, proliferative and life-

35 »
sustaining effects.



ki nase fam ly, conprising PKB, SCK, S6K and PKC isoforns. These Kkinases are
s'nvol ved in the ‘P13K signal transduction pathway and control basic cellular

functi ops.omAGkpes survival, growth and differentiatigoypPddosdpsii S thus an
i nportant regul ator of diverse netabolic, proliferative and |ife- sustaining

ef fects. WD 2008/ 155000 PCT/ EP2008/ 004151 -6 Di seases caused by protein
ki nases are characteri sed by anomal ous activity or hyperactivity of such
protein ki nases. Anonal ous activity relates either to: (1) the expression

in cells vhisehsdoch %ﬁﬁfgtdﬁin%ﬁé%s%%h&?a%&e@%ﬁ Sk%n‘&hﬁh”}éﬁi (2) increased

ki nase expression whi ts I n undesire roliteration, such as
cancer; ( 3jctivitgoeaypdractinihsel sieth priotain Winaskes. Aasoialcus activitgeslatesd cel |
proliferatigon, such as cancer, .and/or in hyperactiv- ity of the

corres pono‘?'ﬁtj}rﬁ?o(ﬂéiﬂiﬁe R¥iY&S@en 'WBQ@ 3’@!‘%"\/‘?‘%50? eFaly SXPresciness am

plificati inliilfasgen | F=T ) ' | AR t he gen 10
eratgon o?&gﬁé[gc{ | V#Ey%)ﬁ%ﬁaﬁgﬁgggﬁﬁﬁm‘é"f‘?thgjﬁgeﬁ a cellrl%Ei

pr ol i f er atcadinprotifesatise slichas dameesdBeinctyased kinas®actmbiyevisignpt ons of t he

cell proliferation di.seas? inﬁre%ses wi th increasing kinase |evel) the

bi oavai | abigSFHy bENdesies. calldirrligr i SHGR 281<8HCER andoruB @ﬁrﬁlﬁﬁ“’f he presence
or absence I-AH: N E:; ' L j nost

| mport ant |%3§%E@e§$§r2é§ 82%@93%3 fg(':@ﬁ"%ée%'?Fgg‘?eeﬁeg\;s@n%légéggﬁg%ruﬁgﬁn according to
t he i nvent pliication lofittee gehowhathedncamieser cerdammldrote@t kinbsagr tegen; 20

non- I'1-cell |uyng cancer, tiple el o a |1 as repal, . cell carci
noma%gﬁd eHaYRet ia%rﬁfé'amé[%\@ﬂ\'&h%?ﬁ%n %Pa?g%ﬁﬁ’ﬁﬁ@ffggp@ﬁ%é%%h in which
PTEN i s ; q |, A HNe t ot :
;:‘“;;QI i obl as??)an%ég‘g%('léqhtt%a?\ﬁ@%?f t@ﬁgtocromo‘}&ggﬂé@?&dﬁ(}ﬁﬁ%@?@?{ﬁﬁe rronr)eht i on can
“~“be used t odisaste svecarbdi witlv mcozasiymkingse tleve!ethienoavailabidier oba prexi sti ng

Cortai n' oxdPU KinAgg Bl b IHGTASH 4 (B€ PRpEIRE A RS apicae sHgT o

15 binding proteins of this kinase.

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

20 - noma and endometrium carcinoma, particularly also types of cancer in
which PTEN is mutated, inter alia breast cancer, prostate cancer and

glioblastoma.

2 In addition, the compounds according to the invention can be used to
achieve additive or synergistic effects in certain existing cancer chemo-
therapies and radiotherapies and/or to restore the efficacy of certain exist-
ing cancer chemotherapies and radiotherapies.

30
The invention also relates to the optically active forms (sterecisomers),
salts, the enantiomers, the racemates, the diastereomers and the hydrates
and solvates of these compounds. The term solvates of the compounds is
taken to mean adductions of inert selvent molecules onto the compounds

3 which form owing to their mutual attracti_ve force. Solvates are, for exam-

ple, mono- or dihydrates or alkoxides.



The invention also relates to the optically active forns (stereo isoners),
salts, the enantioners, the racernates, the diastereoners and the hydrates
and sol waf Bgs/Pdsodohese conpounds. The term sol vat es of pbhgpsaaReueds is 35
taken to nean adductions of inert solvent nolecules onto the conpounds
which formowing to their nutual attractive force. Solvates are, for exam
pl e, nmono- or dihydrates or al koxi des. WO 2008/ 155000 PCT/ EP2008/ 004151 -7
The term pharnaceutically usable derivatives is taken to nean, for exam
ple, the Shbsefh dhAfmGOIRRUINDsAEEULAGSOis! BReh BY P Rordighdl O so-
cal | ed prodrug cor[rj*poun S. e termprodrug derivatives'is taken to nean
conpounds pfe, tie séks oldhe dompdurals dcooedibgdn the thivengon bpdradsmso-of , f or
exanpl e, al kyl,k or acyl groupg, sugars or oligopeptides and which are
rapidly cl EEKYF‘éHpT iy éo&Pﬁaﬁé%m to formthe effective conpounds according
to the i nveptl N oY ra&ﬁ% I i4atives of

t he <5orrpouﬁfgts3 tQ% pl%???cﬂ% rggs?\gééf%ggiﬁ%@tecgﬁ%%& as ﬁ]eds%)%r?‘ﬁgg%,fg o{i”égxarrpl e, in
I nt. J. Phahich havbbed&1 n@difiebDi9pbmeahisenfeiopreaaripis dliefl foeacyMgroapeunt " denot es
t he anobunt of a mscfj canment or }}Y?“ %f ar’%hac{!)\f ceutical active iFOgr edi ent

whi ch caus84981% o qigeRgRtIdesAEWNICATEFaPIcY ClRaMes Mhihg Y88ISEaI0 or nedi cal -
response whifiileSefaeBlcofipaiEsidBRdifg o MRy 3 Tesearcher or
physician. In addition, t expression “therapeutically effective anmunt™
denot es anTh26e atsmuintludei itdegradakiegrblymehderivatives o tmelcompsubfiect who has
not eceived this unt, has the foll powi ng consequence:_ i nproved :
{reatlJent . SACRIAMGLL0 BPAVENOANasHSEFTBR APS SHATBPIe TN eh a8 n- dr one,
condi ti on, bt { sorder or side effects or also the reduction in the
«advance of lg_gg?ﬁsgggg,ggg’dndi tion or disorder. 25 The expression
““therapeutically effective anount” al so enconpasses the anmounts which are

: effective TT?\[% eix%%ses?gri] mé]fferg:%\rfen%h UW’S(i:igrllcﬁgis (‘Et?el a];n%rb% IOP g'medicarﬁent or
15 of a pharmaceutical active ingredient which causes in a tissué, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.
In addition, the expression “therapeutically effective amount” denotes an
: : amount which, compared with a corresponding subject who has not
20 - received this amount, has the following consequence:
improved treatment, healing, prevention or eliminati.on of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction

" in the advance of a disease, condition or disorder.

I j
%w“J

25 The expression “therapeuticaily effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds of the
20 formula I, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1.3, 1.4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoiscmeric compounds.

- The invention relates to the compounds of the formula | and saits thereof
~ andtoa process for the preparation of compounds of the formula | accord-



The invention also relates to the use of m xtures of the conpounds of the 30
frormula |, for exanple m xtures of two diastereoners, for exanple in the
ratio Iwb, 208¢/s00b: 3, 1:4, 1:5, 1:10, 1:100 or 1:1000. pdhepsogeparticul arly
preferably m xtures of stereoisoneri c8corrpounds. 35 The invention rel ates
¥o the conpounds of the formula | and“salts thereof and to a process for
the preparation of conpounds of the formula I accord WO 2008/ 155000

PCT/ EP2008/ 004151 -8 ing to Cains 1-13 and pharmaceutically usabl e

deri vati vegg atlains 3913 éﬁ&gharrﬁé&iﬂiﬁ%ﬂf uéﬁﬂeﬁeﬁﬁrﬁWéso @%l’t§ édl%té@f

characterlsedlntha 5 a ound the formula | 10 R3 R4 ||
N N 15 in ishitemers ankéﬁtﬁreelsalmemthﬂreofpBbameenaydgndh@t R2, R3 and R4 have
the neanings indicated in daiml, 1is reacted with guanidine, 20 and the

i ndol e-protecting group is sinultaneously or subsequently cleaved off, or
25 b) a ragg cah B ddund R essligfl the fornula | is converted into another

R2 bg 30 i) cleaving off an am no-protecting group, ii) cleaving an imde
to give an amne, iii) carrying out an al kylation, and/or a base or acid of
the formula | is converted into one of |k§ salts. 35 WD 2008/ 155000
PCT/ EP2008/ 004151 -9 O ‘

10 . RE— R r

. N N\
o R
15 in- which R' denotes an indole-protecting group,

Rz,= R® and R* have the meanings indicated in Claim 1,

is reacted with guanidine,

20 | . o
and the indole-protecting group is simuitaneously or subsequently cleaved
off,

or
3 25

b) aradical R? in a compound of the formula | is converted into another

30 i) = cleaving off an amino-protecting group,
iy  cleaving an imide to give an amine,

i) carrying out an alkylation,

and/or a base or acid of the formula | is converted into one of its salis.
35



Above and below, the radicals Rl, R2, R3 and R4 have the neanings indi-
cated for the formula I, unless expressly indicated otherw se. 5 A denotes
al kyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8,

9 or 10“62%%000A preferably denotes net hyI further pefepRENd4is: Propyl,
| sopropyl, butyl, isobutyl, sec-butyl _or tert-butyl, furthernore also

pentyl, 1- 2- or 3-nethyl butyl 1, 1'9,“ 1,2- or 2,2-dinethylpropyl, 1-ethyl-
propyl , hexyl , 1- , 2- , 3- or 4- et hyI pentyl, 1,1- , 1,2- , 1,3- , 2,2- ,
2,3- or 10 3,3-dirnethyl butyl, 1- or 2-ethylbutyl, 1-ethyl-I-nethyl propyl;

1-ethyl - 2- ABBLOYHAY %IR}(A/ ther %dnﬁa@AR%R? %gnkl'}?‘ﬁé(\}ef{h%%legerg%tﬁ&r preferably,

for exam pre, tri I uoronet ery particul y pre 'y denotes al kyl
havi ng 1, @ated foAtheSoanul ICum&satexpmsszﬂmaad&i gtheedvisel , et hyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl ; hexyl :
trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro- ethyl. One or two CH2

CH=CH-
g; gﬂgi ! 2 ﬁgugs%t% énolflIﬂﬂjala'g':lﬁ%éj(jl E?ﬁeg o bﬁ?'a‘&ﬁ)(%%oxyet%r1 g%@b%:llsoal kyl

pr ef er abl y6 dent®eesr t§ A sormapyl pre@ambtgbd&ndtes oyathgipkmthermoey ettod, hexyl or
e e e o1 S R B b B Su ) o "
o-, m or Qeﬁfyf% bé‘té(rjs n@fﬁ%ﬁ\g’lyl %1 M 20k, Eé&HétHﬁbRJ%l Orogﬁ”y' o, m or

p- fl uor ophen onophenyl enyl, o-,

or p- hydroﬁwmernelxyl d , 2im 300104- rrmthylpbntyyphe-nyi 2 01, 3 m2 D, 2 3-or
p- met hyl sul f onyl phenyl r o- p- am nophenyl ,

0-, or PRl hﬁﬁﬂWZ)dhé’fﬁ@l‘ethMlbU?%1@ihylﬁ @PMW?P&'WFR?BWE?WI o-, m or
-am | | ,
e R A e

rret hoxycp}ebqﬁwop@aamyj o-, m or p-ethoxy- carbonyl phenyl, o-, m or
p- acet yl phen |, o-, P orgill phenyl|, o-, m or p-(%anophenyl further
preferabl y 2/633! Paﬁicwiaﬂyzors erablyglenctesalkyihaying d; 2\ib 46087855000 -

PCC '%PZOOBéQ)Qﬁ“sl,%efe}Qbiy methyl, ethyl, propyi, isopropy!, butyl, i.sobuty[, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafiuoroethyl or 1,1 ,1-tfifluoro—
ethyl. '

One or two CHz groups in A'may also be replaced by O or S atoms and/or
- by -CH=CH- groups. A thus also denotes, for example, 2-methoxyethyl.

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-

hexyl or cycioheptyl.

/25 Ar denotes, for example, phenyl, o-, m- or p-tolyl, a-, m- or p-ethylphenyl,
o-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
'phenyl, o-, m- or p-frifluoromethylphenyl, o-, m- or p-flucrophenyl, o-, m- or
p-bromophenyi, o-, m- or p-chlorophenyl, o-, m- dr p-hydroxyphenyl, o-, m-

30 or p-methoxypheny!, o-, m- or p-methylisulfonylphenyl, o-, m- or p-nitro-
phenyl, o-, m- or p-aminophenyl, o-, m- or p-methylaminophenyl, o-, m- or
p-dimethylaminophenyl, o-, m- or p-aminosulfonyiphenyl, o-, m- or p-
methylaminosulfonylphenyi, o-, m- or p-aminocarbonylphenyl, o-, m- or
p-carboxyphenyi, o-, m- or p-methoxycarbonylphenyl, 6-, m- or p-ethoxy-

» carbonylphenyl, o-, m- or p-acetylphenyl, 6m, m- or p-formylphenyl, o-, m-

or p-cyanophenyl, further preferably 2,3-, 2 4-, 2,5-, 2,6-, 3,4- or 3,5-di-



fl uorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-,
2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibronophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6-

or 3, 4,90 bdshishy rophenyl p i odophenyl, 4-fluoro-3-c AT
2-f 1l uor 0045({%10@395 phenyl, 2,5-difl uoro-4-br omphenylmﬂé%hﬁ

2, 5-di net hyl - 4-chl or ophenyl Ar par 18 ar | y preferably denotes phenyl which
is unsubstituted or nono-, di- or trisubstituted by A, NO2, N(R5)2, CN
and/ or COOR5. 10 Irrespective of further substitutions, Het denot es, for

S o oteh 25, 2 8. 25, SATNEN o BaorfiofbediBlaolly 30 2 %

5-isoxazol ¥k, 26~ 344 & 3, B=ditioraspianyl, 283,4- 2,33, 2,3i60p M @zel Y },5- 2- 3- or
4-pyridyl, 2-, 4- - or GErlmdln yl, further 15 nore preferably :
§

1,2, 3-tri atﬂ@hlo:[opherwl rotodoghenyl, 4-friono-Brehiorephenyl, 24luose-48aKpMmo-1- "~ or

el ?id‘ﬁﬁﬁ%@@%m‘%héﬁ% Trsasfyiaiiopsey o >

1 2, 3-thi adi azol -4- or -5- yI 3- or 4-pyridazi nyI pyra2| nyl, 1-, 2-, 3-,
4-, 5-, 6- or 7- |ndoI - or 5-iso- indolyl, 1-, 2- - or
5-benzi ni dAzpaiiculatly, praferatﬂy denotesgphenyl w@rcmsm@abgﬂ!tyted Qrmongo 3-, 4-, 5-,

o o DBl y o N BliiRRRRIE T s %t Sy & O

7- benzi sot hi azol yl', 4-, 5-, 6- or 7- benz 2, 1 3- oxadlazolyl 2-, 3-, 4-, 5-,
- 5 or 8-qui noI yl, 1-, 3-, 4- - - or 8-isoqui noI |, 3- 4-, 5-,
6-. 1% or @regse@ii\fmgﬂfuniyer sqbstltmlon%Het@enotﬁs for sxaqplaaZodl Fyls. or

o A i o oy S Ry e e

, 1, 3- benzsiplwa?zdjiﬁzpl 4dor groxaiowl 33r420r15%d§téﬂél?P<@' @@Z@tmézmw 30 The
heterocycl i c radicals mai/)éa so be partially or ul 1 y hydrogenat ed.

Unsubst i t ued- Beb-igethiazeld. &l doouémytidyl, ard- eﬁa@i@@y”m@nﬂh fyrthes= 2-, - 3-,

-4- 5- hyd 2-
byl MO b A e, bl T 2 B 0 ST fyaro- 1
-2-, -3-, on45—t@tfaza}rl’yi 203 bf(@dﬂlﬁkoi 42 &r-8ilyApat-bradiaZol-3--¥ - 5- -y, 4%,301r—

- 5- pyrronI 1-, 2-" or ‘E/rro i di nyl, tetrahydro-l-, -2- 'or -4-imdazolyl,

2, 3-di hydr'&buad!aZOI?- or-3- yl 2.4-toiadiazahyie or -5yl yil.2,3ttbiadiarpidooF -5-yL3- or
-4- pyr azol 3—' or t}-’pyrlgaﬂxw By azinyl,21-, 2-, 33_, éPr, -,%-@frf—ﬁj\}ﬁolyl, 4- or 5-iso-
indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 2-, 3-, '4~, 5-, 6- or 7-indazolyl, 1-,

20 3-, 4 5-, 8- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or?_-benzoxazoiyl, 3-, 4-, 5,

6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyi, 2-, 4-, 5-, 6- or

7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,

v 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 64, 7-or 8-

- 25 cinnolinyl, 2-, 4, 5-, 8-, 7- or 8-quinazolinyl, 5- or 6-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-benzoxa-
diazol-5-yl.

30 The heterocyclic radicals may also be partially or fully hydrogenated.
Unsubstituted Het can thus also denote, for-example, 2,3-dihydro-2-, -3-,
-4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl,
1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, 4eor

' -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyfrolidinyl,

3 tetrahydro-1-, -2- or -4—imidazolyl, 2 3-dihydro-1-, -2-, -3-, -4- or -5-pyra-

zolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4—dihydro-_1~,, -2-, -3- or -4-pyridyl,



WO 2008/ 155000 PCT/ EP2008/ 004154 -11 1, 2,3, 4-tetrahydro-I-, -2-, -3-, -4-,
+5- or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or4-norpholinyi,
tetrahyQiProgsassogr O -4-pyranyl, 1,4-dioxanyl, 1,3- @i@xphodnooarsf- oOf
-5-yl, hexahydro-1-, -3- or-4- pyrldaz ,ryl hexahydro-1-, -2-, -4- or
«5-pyrimdinyl, 1-, 2- or 3-pi perazmi/ 1, 2,3, 4- tetrahydro 1-, -2-, 5 -3-,
-4-, -5-, -6-, -7- or -8-quinolyl, 1, 3 4- tetrahydro 1-, -2-, -3-, -4-,

-5-, -6-, -7- or -8-isoquinolyl, 2-, 3- ., 7- or 8-
3, 4- dlhydr - 41.0X8Z -5 nyl .5 f g qfe;sal 4- idinvl
2, 3- net hyl en%dl oxypﬁgégloldﬂl 3‘@4 :?ret |5en% g@”dm oL ¥r -Piperidinyl,

2, 3- et hyl ededd- mry:bhmmpmohrm @mmmdre{ﬂemaewpﬁa@rypanyl m Mmb(anwho‘r 910
neth | enedi o en d|h dr.ob fur 2 0XO-
BBt e R AT N A L Ly A g e o G
f urt her nor e pref rg hy: 0- 0XO-
u '€ ﬂe‘f cfrdrE m%dr’ﬁ li4h ?&%p@%ﬁ@@yh 2034%e§aﬁg&%di 2 X

furamyl . erm)r ‘prefe es’a nmono- or bicyclic
sat urat ed, -3nshd tb-, ¢t el ayr-8ayuimalyli ¢ Zaﬁﬂetetrawdm—ha@—n@-l-tt-o -8B, M-and/or 0O

at ons WhICh Is un- substituted or rlsubst ut ed by A OH,
on el ks Pasodunomt, A% Sndo bsxé&rcyewé’m%; F6rERer ror o

t I I dr o-
P ool o1 HARLANE ﬁ%@%?“?grﬁéwfﬂ*eﬁ RBHERD) B-Mcthy y‘%'?%%ér.d;f’
Lot el 8 simccoinsrtmit o apitst s
9’0 te?\{eéhyleﬂsdlpg%m%wfﬁﬁ 5@%@@@%@9&@%@; 3 %Pm%yf
2 3 di hyd ol i di |,
L2, 3-di hydrod inngﬂgg g)g% §¥nyl @'mﬁmyﬁho_zHo Zﬁ%dz@ﬂ[&!{eﬁd 5080 i di ny

xadl azol i

: ufy | eny pyr - zonI
“pyrazol yl, ybimlmémorelmeﬁemamy)ﬁ 3- dtH}ndmhér;dofunaytyﬂ ahy2,3- d@lwdrmZiexm-nyl
triazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indonI, I soi ndo

30 lyl, beﬁf?ﬁVHazolyl i ndazol yl, quinolyl or 1, 3-benzodi oxolyl, each of
whlca S unsubstltuted or nono-, di or trisubstituted by A, OH OA Hal,
@)2 N(R5) 2 and/or =0.
Het furthermore preferably denotes a mono- or b|cycl|c saturated unsatu-

rated or aromatic heterocycle having 1 to 3 N and/or O atoms which is un-
-substituted or mono- or di- or trisubstituted by A, OH, OA, Hal, CON(R5)2,

2\0 N(R )2 and/or =0 (carbonyl oxygen)

- furthermore particularly preferably dihydropyrrolyl, pyrrolldmyi tetrahydro-
imidazolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl, tetrahydro-
pyridyl, piperidihyl, morpholiny!, hexahydropyridazinyl, hexahydro-pyrimid-

inyl, piperazinyl, 1,2,3 4-tetrahydroquinolyl, 1,2,3,4-tetrahydro-isoquinolyt,

s 3,4-dihydrobenzo-1,4-oxaziny!, 2,3-dihydroisoindolyl, 2,3-dihydroindolyl,

' oxazolidinyl, isoxazolidinyl, oxadiazolidinyl, thiazolidinyl, furyl, thienyl, pyr-

rolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimid-
inyl, triazolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl, isoindo-

30 yl, benz'imidazolyi, indazolyl, quinolyl or 1,3-benzodioxolyl, each of which

is unsubstituted or mono-, di or trisubstituted by A, OH, OA, Hal,
CON(R®)2, N(R%), and/or =0,

- Het very particularly preferably denotes dihydropyrrolyl, pyrrolidinyl, tetra-

hydroimidazolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl,
tetr_ahydrepyridyl, pipetidinyl, morpholinyl, hexahydropyridazinyl, hexa-



35 Het very particularly preferably denotes di hydropyrrolyl, pyrrolidinyl,
tetra hydroinidazolyl di hydr opyrazol yl, tetrahydropyrazolyl,

di hydr qp tetrahydropyrldyl pi peri di nyl

hexahyd ogud Higsooo nyl, hexa WD 2008/ 155000 PCT/ Epzoosf%kgwi%bmm&ﬂ

hydr opyri m di nyl , plpera2|nyl 1, 2, 312:tetrrahydrqu|nonI 1,2,3,4-tetra-
hydroisoquinolyl, 3,4-dihydrobenzo-1,4-oxazinyl, 2,3-dihydroisoindo|y| or
2, 3-di hydr oi ndol yI , pyrazolyl pyridyl, fury! or isooxazole, each of which.

. ) 1
0r B oo drb i ”pﬁﬁéf@émﬂz SRR G A 3 gt 0 2, N o)
[ C( R5) 2] nAlrﬁ dro[s Eﬁb?y] rrﬁmd]h dr&b &R TBECN@ZQ%}I ky |37d|h'«;rdr@(sBﬁ?cQ)]ly‘l@R5

C(R5) 2] n ?] nOOOR5 15 preferab net hg/ et hyI propyl ,
butyI benytdi mf@moyl,dayramlybpy@dyloﬁuw! orcbsooxaﬁpleoeap of whigshienyl , o-, m

or p-pr opyI n or 5 yl phenyl
o i Coruittuedoy riingigr 8 B ARIBRILRSERY by oV Wﬁymfnyl
4- propyl cyshqybexyl , net hoxyrnet hyl, hydroxymethyl, 1,3 20
di oxoi soi ndol - 2- ylnethyl 1, 3- d|0x0|50|ndol 2- erthyI 1, 3,d|ox0|30|ndol- -
yl propyl, 1, 3-di oxoi soi ndoI -2-yl butyl, am nonethyl, arni noet hyl , am no-
propyl, am nobutyl, dinethylam nonethyl, dinmethylam nopropyl, pyrrolidin-
1-yl propyl, piperidin-4-ylnethyl, 1-methyl piperidn-4-ylnethyl, '
pi peridin-4-yl- propyl, 1 nethylpiperidin 4-yl met hyl, pyrrolidin-2-ylethyl
or 3- @Drpho [in-4 25 ylp yl, gera2|n 1-yl propyl, arni nophenyl,
3-cal oxproppeferalniydemteaﬁ or - [@{ﬁ Welrdkybut yl ,  3- hydroxypropyl
hydr oxynet hy 5 3 eraz 1-yl )propyl. 30 R3
%r ef er abl yIQ 8ﬁ8?@§ 2E]ZIA'" (I:\}A? 'é?pﬁ@ﬁ ELDQ}S(F'B"I" Ylabl y denotes Hor AR5
ref erabl y_[deros 24 b, rpfECpbloodgfiotes F, G or Br, but also I,
particul arl ygg?e]?%r ab y( F)Qo'?q(?. V\D%OO%?lSSOOO PCT/ EP2008/ 004151 -13
15 preferably methyl, ethyl, propyl, butyl, benzyl, phenyl, o-, m- or p-tolyl, o-,
- m- or p-ethylphenyi, o-, m- or p-propylphenyl, 0-, m- or p-isopropylphenyl,
0-, m- or p-butylphenyl, o-, m- or p-teri-butylphenyl, o-, m- or p-triflucro-
methylphenyl, 4-propylcyclohexyl, methoxymethyl, hydroxymethyl, 1,3-
dioxoisoindol-2-ylmethyi, 1,3-dioxoiscindol-2-yiethyl, 1,3-dioxoiscindol-2-

0. ylpropyl, 1,3-dioxoisoindol-2-ylbutyl, aminomethyl, aminoethyl, amino-
- propyl, aminobutyl, dimethylaminomethyl, dimethylaminopropyl, pyrrolidin-
1-yipropyl, piperidin-4-yimethyl, 1-methylpiperidn-4-ylmethyl, piperidin-4-yl-
} propyl, 1-methylpiperidin-4-ylmethyl, pyrrolidin-2-ylethyl or 3—morpholin-4—
25

ylpropyl, 3-piperazin-1-ylpropyl, éminophenyl, 3-carboxypropyl, nitrophenyl,
4-hydroxybuty!l, 3-hydroxypropy!, hydroxymethyl, 2-cartoxyethy! or 3-(4-
methylpiperazin-1-ypropyl.

30 R’ preferably denotes H, Br, Cl; CN, Ar or Het
R* preferably denotes H or A
R® preferably denotes H or A

35 Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.
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Thr oughout the invention, all radicals which occur nore than once may be.
Ldentical or different, i.e. are independent of one another. The conpounds
of the {3} 5ekRsdoodm@Y have one or nore chiral centres 3 plaR ey ef ore
occur in various stereoisonmeric forms, The formula | encom 5 passes all
tthese fornms. Accordingly, the mventTé% relates; in particular, to the
conpounds of the forrmula | in which at | east one of the said radi cal s has
one of the preferred 10 neanings indicated above. Sone preferred groups of
conpounds mhlch
conform towg ﬁcﬁ%%gﬁ%ﬂhwd&h&%ﬁ %@lgﬁaﬁs n@t%nggsnltl%ﬁglteed in

great er dendaeritlclaaUEdﬂffemntma@.mregndepbrmedfbne ahbthdror mul a L, but i n which
15 in. la RlL denotes Hor -[C(R5)211,,Ar; in IbR2den%§es math et hyl ,
propyl, buth¥e caBpynds sz’fbeﬁ%wlﬁ I'raay have gpe s ipprg) chi cewe%a

p- et hyI phe 0 nyl, o-, m
o i butylr&éh tn‘gﬁfo‘??‘%rwﬂ},%w BF‘E%}){% m@ahe fcﬂ:rns The fbﬁﬂﬁraolpé/r{o%rﬁ’?

p-trifl uor pastéy aptiesed fordspr opyl cycl ohexyl met hoxy rret hyI hydr oxynet hyl ,
' 1, 3-di oxoi soi ndol - 2-yl net hyl, 25 1,3-dioxoisoindoI-2-erthyI,

1, 3- di oxoi soi ndol - 2-vyl pr opyl, 1 '3 di oxoi soi ndol - 2-yl butyl, am nonet hyl ,

am noet hyl ,a r | I

met hyl am noﬁzrcgg@ﬁ&e fﬁ@r{loye@ %rigﬁﬁﬁ%fg%gﬁﬂﬁ%ﬁw%%%gmeh |,

1-met hyl pi gemnaa-i4a wmﬂt @Méasﬂmz’fwm ithers=dd yédlcaismyslqne of the preferred

1- methyl di n-4- th | id] | et hyl

3- gﬂp olo: Frﬁ)"?‘gfé'vlﬂ& B'@“?ar{ee@ ép}ﬂ%r rr%% pli'e y)?FeJPSéfrPﬁWp%'ﬁgﬁWay be
3- b L
3, e oyl SRR BUSTAR , SES BSBARN

2008/ 155000 ET/FHRRAGEH 0 #ibadicals not designated in greater detail have the
meaning indicated for the formula I, but in which

15
infa R denotes H or -[C(R*)1AT;

inlb R? denotes methyl, ethyl, propyl!, butyi, benzyl,
phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m-
20-=- or p-propylphenyl, o-, m- or p-isopropyiphenyl, o-, m- or
p-butylphenvl, o-, m- or p-tert-butylpheny!, o-, m- or
p-trifluoromethylphenyl, 4-propylcyclohexyl, methoxy-
. methy!, hydroxymethyl, 1,3-dioxoisoindol-2-ylmethyl,
w25 1,3-dioxoisoindol-2-ylethyl, 1,3-dioxoisoindol-2-ylpropyl,
1,3-dioxoisoindol-2-ylbutyl, aminomethyl, aminoethyl,
aminopropyt, aminobutyl, dimethylaminomethyl, di-
methylaminopropyl, pyrrolidin-1i-ylpropyi, piperidin-4-yl-
30 _ methyl, 1-methyipiperidn-4-yimethyl, piperidin-4-yi-
propyl, 1-methylpiperidin-4-yimethyl, pyrrolidin-2-ylethyl
or 3-morpholin-4-yipropy!, 3-piperazin-1-yipropyl, amino-
phenyl, 3-carboxypropyl, nitropheny, 4;hydrox'y'butyi,
3-hydroxypropyl, hydroxymethyi, 2-carboxyethyl or 3-(4-

35
methyipiperazin-1-yDpropyi;



-14 in lc R3

denotes H, Br, C, CN, Ar or Het; in ld R4 denotes Hor A; 5

JJn le R5 - denotes Hor A in If A denotes unbranched or branched al kyl having
1-8 C | in. which one or two CH2 group may be re : oxygen
and/ or hﬁ%#@gn 1-7 H atons may be replaced by F; %ﬁ%gﬂﬂﬁ&%ﬁ%t es

unbranched or branched al kyl having -1446- C 15 atons, in which one or two CH2

group may be replaced by oxygen and/or
in Ih Ar denotes phenyl
NC2

trisubstituted b%g,A,
mono- or bid§cl i sat
to 3 Nand/or O atons which is unsubstituted or npno- or di- or

trisubstituted 25 by A OH OA Hal,

1-7 H atons nay be replaced by F;
whi ch is unsubstituted or nono-, di- or 20

N(R5) 2 / pr R 5; in li Het denotes a
ur &4 ,(te?l%%gﬁ?@\lh?&g rO @fomati c heterocycle having 1

CON(R) 2, N(R5)2 and/or =0 (car- bonyl

oxygen); iim It Hat denotdandéhiiderodyrrol yl, pyrrolidinyl, tetrahydroimn da-

30 zolyl,

tetr
hexa

2, 3-di hydr oi soi ndol yl ,

e

ﬁhydropyridyl,

pi peri di nyl,

di hydropyrazol yl, tetrahydropyrazolyl, dihydro- pyridyl,
nmor phol 1 nyl , hexa- hydropyri dazi nyl,

ydr opyyriem dihyt, pipeiA&s MvdrA: 1, 2, 3, 4-tetrahydroqui nol yl,
1,2, 3, 4-tetrahydroi soqui nol yl, 35 3, 4-di hydrobe nzo- 1, 4- oxazi nyl,
2, 3-di hydroi ndol yi, oxazolidinyl, isoxazolidinyl,

oxa- diazonginy ,
2008/ 155008 'PCT/
thiazolyl, pyridyl,
pyri?szinyl,
inlg A
15
inlh -Ar
20
in i Het
25
in lj Het
30
35

by oxygen and/or in additicn 1-7 H atoms may be
replaced by F;

denotes unbranched or branched alkyl having 1-6 C
atoms, in which one or two CH; group may be replaced
by oxygen and/or 1-7 H atoms may be replaced by F;

denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, NO2, N(R®), CN and/or COOR®;

denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 3 N and/or O atoms
which is unsubstituted or mono- or di- or trisubstituted
by A, OH, OA, Hal, CON{R®);, N(R®), and/or =O (cat-

“bonyl oxygen);

denotes dihydropyrrolyl, pyrrolidinyl, tetrahydroimida-
zolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydro-
pyridyl, tetrahydropyridyl, piperidinyl, morpholinyl, hexa-
hydropyridazinyl, hexahydropyrimidinyl, piperazinyl,
1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydroisoquinolyl,
3,4-dihydrobenzo-1,4-oxazinyi, 2,3-dihydroisoindolyl,
2,3-dihydroindolyl, oxazolidinyl, isoxazolidinyl, oxa-
diazolidinyl, thiazolidiny!, furyl, thienyl, pyrrolyl, imida-

hi azolidinyl, furyl, thienyl iyl, jaid
2008 o tnbnghbgior it RV R € | eoxarol yi
PYT&iBhfd, Yivhich 7 6F Mho CHEIYrS&P My bd Rifséar ol e,
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pyrazi nyl , 7indo|y| |50|ndolyl benzinidazolyl, i ndazolyl, 5 quinolyl or

X, 3- benzodloxolyl each of mhlch is unsub- stituted or nono- or di- or
trisubs A OH QOGA Hal, CON(R5)2, N(R5)2 a | k Het
denotesaguﬁvggggérrolyl pyrrolldlnyl tetrahydr0|nldgglr}%%zm)glpm1gli

di hydr opyrazol yl tetrahydropyrazoly115d|hydro- pyridyl, tetrahydropyridyl,
pi peri di nyl, nDrphollnyI hexa- hydropyri dazi nyl, hexahydropyrinidinyl,

pi perazi nyl, 1,2,3,4-tetrahydroquinonI 1, 2,3,4-tetrahydroisoquLnonI, 15
3, 4-di hydr obe nzo-1, 4-oxazin di h Qi soi ndplyl o .

2, 3-di hydroi ndol yl , pyr & \ﬁyraggiarf X‘NLﬂ%"a&Pﬁ’fﬁ%‘éQ@l EYidglach of which

e unsubsti tuted or H“Ti%"fﬁ'a*ﬂmt‘“% SR SOy 75) 2. NFD)2
-[C(R5) 2] nAr, -[C(RS) 2] nidgazinyl, [re{dRB) @pmw dzerigjhidazpigl, %ﬂ@]OMRS
JARI2AINES) 2 o -G O R L ZIO00 R ndiotes 1 B

unbrchhed or branched a%ﬁM{edh@rVd‘lBHol? or?kﬁ%tltu'téﬂ %Ac@ppr@p\or two CH2

groups may be repl aced y oxygen and at ons y be replaced by F,

Ar denot es phenyl which Hal, @ONERYI, INEE )ismd/mrm-'(b, , di- or trisubstituted by
A, N2, N(R5)2, CN and/or COORS 35 , Het denotes di hydropyrrolyl,
pyrrolidinyl, tetrahydroimda- zoiyl, dihydropyrazolyl, tet rahydropyrazol yI

di hydro V\Dn2ﬁ’<081H%§5000 E&T&té&’%ﬂ%ﬁ&%&ﬁ pyrrolidiny!, tetrahydroimida-
10 . zolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydro-

pyridyl, tetrahydropyridyl, piperidiny!, morpholinyl, hexa-

Yot

hydropyridaziny!, hexahydropyrimidiny!, piperazinyt,
1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydroisoquinoly!,
15 3.4-dihydrobenzo-1,4-oxazinyl, 2,3-dihydroisoindolyl or |
2,3-dihydroindolyl, pyrazolyi, pyridyl, furyl or isoxazole,
each of which is unsubstituted or mono- or di-, or trisub-
stituted by A, CON(R®)2, N(R®);, or F and/or =O;
20 1 .
in il R denotes H or -[C(R™)z]Ar,
R? denotes A, -[C(R*)21:ATr, ~[C(R®)]Het,
[C(R®)2lncycloalkyl, -[C(R%)1.OR®, -[C(RY)2[.N(R?)2 or
{C(R®)],COOR®
| 25 {C(R%)2.COOR®
RS denotes H, Br, Ci, CN, Ar or Het
R* denotes H or A,
R® denotes H or A, _
30 A denotes unbranched or branched alky! having 1-6 C
| atomns, in which one or two CH; groups may be replaced
by oxygen anc/or 1-7 H atoms may be replaced by F,
Ar denotes phenyl which is unsubstituted or mono-, di- or
. trisubstituted by A, NO,, N(R®),, CN a.nd/or- COOR®, |
Het denotes dihydropytrolyl, pyrrolidinyl, tetrahydroimida-

zolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydro-



-16 pyridyl, tetrahydropyridyl, piperidinyl, norpholinyl, hexa-

hydr opyri dazi nyl , hexahydropyri m di nyl, piperazinyl,

1,2, 3, 4-tetrahydroquinolyl, 1,2, 3,4-tetrahydroisoquinolyl, 5

3, 4-di hyWﬁb’S@’HZ%ﬂﬂﬂ, 4-oxazinyl, 2,3-dihydroisoindolyl ofCTEPRNIOMAIET oi ndol yI ,
pyrazolyl, pyridyl, furyl or isoxazoleig-each of which is unsubstituted or
nmono- or di- or trisub- stituted by A, CON(R5)2, N(R5)2 or F and/or =0 n
denotes 0, 1, 2, 3 or 4; 10 and pharnaceutically usabl e derivatives, salts,
sol vates, tautonmers and stereoisoners thereof, including mxtures thereof
in all ratios. The conpoupiybfietraydrepwidd, pipefdingl swreheling.digXang

inown per se. as des- or | DEROPRAM e BaREV SR, BIHEEAR 01"t andar o
wor ks, such as Houben-Wsy,lz,,3,m¢31h9|qgﬁj1C)QQmogg@gjg@l{amm@q@iwmnods of
g

Organic Chemistry], GeOrgh- Thi ene- Verl a uttgart), to _be precise under
reaction conditions whi chddiibydiebanzandi-skaziayi & Fdihydmisalagdelyk@act i ons.

Use cdn 20 al so be made r i r i not
nmentioned here in great ef%a‘ﬁi‘g‘{’ff’ﬁ‘w(%ﬁﬁgéwwyﬁﬁ%‘ @@’%N%&%@g@n preferably
be obtained by reacting cgsah gbwhRHNE aindfibsthgtetiasribiod dr dindr thisub- a
guani dine salt , such as, for exanpl uani dj ni um car bonate. The conpounds

e1
of the fornula Il are gen&tﬁéieldwwiﬁo@tﬁ)}\’(ﬁg)zt héR )aoé Frisvdpt =Ohowever, they can

be prepared by nethods kn r, se he reaction is carried out in an
i nert solvent and}’i S gene&%%tgggaﬁrlz’eggégt in the presence of an

aci d- B0ndi ngnageRimapeeicigRiskbRUNTARIES, 2Msesolonel BRitoeREAnd
triethylam ne, dinethylaniline, pyridine or quinoline.. 35-The addition of an

alkali or aPleserigemess theraeh ficlunige sxuxiuees thereeinatedl rationi - car bonate or
‘apot her salt of a weak acid of the alkali or alkaline-earth

The compounds of the formula | and also the starting materials for their
15 preparation are, in addition, prepared by methods known per se, as des-
cribed in:the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistiry], Georg-Thieme-Verlag, Stuttgart), tc be precise under reaction
© conditions which are known and suitable for the said reactions. Use can
20 also be made here of variants known per se which are not mentioned here

in greater detail.

Compounds of the formula [ can preferably be obtained by reacting com- -
/25 pounds of the formula |l and with a guanidine salt , such as, for example,

guanidinium carhonate.

The compounds of the formuia il are generally known. If they are novel,

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

30

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

the presence of an acid-binding agent, preferably an organic base, such as

DIPEA, triethylamine, dimethytaniiine, pyridine or guinoline. _

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

35
' carbonate or another salt of a weak acid of the alkali or alkaline-earth



WO 2008/ 155000 PCT/ EP2008/ 004151 -17 netals, preferably of potassium
sodium calciumor caesium nay also be favourable. Depending on the
conditions used, the reaction tine is between a few 5 mnutes and 14 days,
t he reacw®mobesspey ature i s between about -15 and 150 pcr@pnsstogsibet ween 40
and 130, particularly preferably betwegn 60 and 110C. 10 Suitable inert
solvents are, for exanple, hydrocarbons, such as hexane, petroleum ether,
benzene, toluene or xylene; chlorinated hydrocarbons, such as

trichl oroet hyl ene, 1,2-dichloroethane, carbon tetrachloride, chloro- formor

di chl or onet hagtais, prerehMlip of SoteBsiag, ebimnotalciakhan@esithoRgRaAsd benol ,
n- propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,

di i sopropy| fa¢aysablet et r ahydr of uran (THF) or di oxane; glycol ethers, such as
et hyl ene gl ycol nononet hyl or nonoethyl ether, ethylene glycol dinethyl
ether (diglyne); ketones, such as acet.one or butanone; am des, such as 20

acet am de, diDBpAiRLen Bt ifsnSliugert, ilé readtiom tiee (OhEweohi 4 fawes. such  as
acetorhitrile; sulfoxides, such as dinethyl sulfoxide (DVSO).; carbon di-

sul fide; carnyoxigsiancats days.dtierieagticnoempreratirg iobetas abadi-45° aldro com

Pate. or m ae0r bl Retdarna0: Al E T e F Br Y ERARRERDY S GTven o
gl ycol ethermsd sucl.as ethyl ene gl ycol nononethyl ether, THF,
di chl oronet hane and/or DWF. Preferred indol e-protecting groups are, for

exanpl e, sulfonyl-protecting 30 groups, such as tosyl or nesyl, furthernore

prot ety 19, @ GURR: PUA AR O (EXaERE, Ao T el caupas ralang other i

carried out S as ar e Known. person skiTlhed I n the art. A
st andard netpeodiaim et behamaatsiuchobr eylenpl ehlofinatetiydybcabbes, is the

‘uge of boron tribromnde. _ )
" such as trichloroethylene, 1,2-dichloroethane, carbon tetrachioride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
15 - nol, n-propanol, n-butariol or tert-butanoi; ethers, such as diethyl ether,

- diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyi ether, ethylene glycol dimethyi
ether (diglyme); ketones, such as acetone or butanone; amides, such as

20?" - acetamide, dimethylacetaimide or dimethylformamide (DMF); nitriles, such
<. as acetonifrile; sulfoxides, such as dimethyl suifoxide (DMSO); carbon di-
sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-.
tate, or mixtures of the said solvents.
“‘} 25 Particular preference is given to glycol ethers, such as ethylene glycol

monomethyl ether, THF, dichloromethane and/or DMF.

Preferred indole-protecting groups are, for example, sulfonyl-protecting
30 groups, such as tosyl or mesyl, furthermore protecting groups such as, for
example, BOC. '

The cleavage of an ether is carried out by methods as are known to the

35 person skilled in the art. |
A standard method of ether cleavage, for example of a methyl ether, is the

use of boron tribromide.



WO 2008/ 155000 PCT/ CP2008/ 004151 - 18 Hydrogenol ytically renovabl e groups,
ftor exanple the cl eavage of a benzyl ether, can be cleaved off, for

exanpl ewd¥okifabgent with hydrogen in the presence ‘%&‘ﬂ:}ﬁﬁk}%b%%f (for
exanpl e a nobl e-netal catal yst, such ?@ palla 5 dium ant ageously on a
e

support, such as carbon). Suitable s© nts here are those indicated above,
in particular, for exanple, alcohols, such as nethanol or ethanol, or
am des, such as DWF. The hydrogenolysis is generally carried out at

o b ef PSS ARG 2P im0 HIh ek BRRpieIHE SRR BloMY, *, and 200
exanpl e, usihsg, eaebecclewedi alf, fosexampleObly dreati<eht wmh\hqdmgerwiattbe/ THF or

wat er/ di oxane, at te res between 0 and 00 5 Al kyl ati ns on t he
ni trogen aPEESafIce I n&f?%ﬁﬁ@?%ﬁ@ﬂ@a@ goklsraeta gﬁ’ga!yséssu %SRﬁ to the

person ski gllilg'q ‘Tl it @6‘%8’ NG sﬁmﬂ;’ﬂgéhﬁ c"a%rﬁﬁgmﬂélﬂ@ fs f urt hermore |

be ol ai ne era I ng romtherr ctional derivatives by
sol vol ysi shermap&athdseuh@lcaﬂew-abhvel ysparticolar dpr bxﬂnp@tmdﬂqmi@ suPheferred

starting materials he sol vol SIS o[ hy g are those 25 which

cont ai n coPfd8p PL %‘&‘éf'@'cf)éé”ﬁ fova &}Sdg'(ﬂ% gﬂ %1?3\&5'8 Phst ead of one
fmor € frg%néfﬂlﬁ%a?ﬂ”@d Bl &w@geé?‘étu%s,oe@meéwé 3)%% 19@0§ﬁd¥%§h carry an

am no- prot &cting group I nstead o H atom bonded to an

exanpl e t hsseabémeenmatfout mamd 20@ bbgmrafeaably ab@0-FBrargd1118i baran NHR' group

(in ich R denotes an am no-protecting group, for exanple BOG or CBZ) -
instead of an NH2 group. Preference is furthernore given to starting

Jmaterials whigh &%rweysépm@%dﬂrf%&arebet BN BEUR bRasiRgNAHIde H atom of
@ hydr oxyl gr oup, for
KOH in water, water/THF or water/dioxane, at temperatures between 0 -
and 100°. |
15 _
Alkylations on the nitrogen are carried out under standard conditions, as

are.known {o the person skilled in the art.

é‘O . The compounds of the formulae | can furthermore be obtained by iiberat-
x ing them from their functiocnal derivatives by solvolysis, in particular hy-

drolysis, or by hydrogenolysis.

Preferred starting materials for the solvolysis or hydrogenolysis are those
» 25 which contain corresponding protected amino and/or hydroxyl groups
instead of one or more free amino and/or hydroxyl groups, preferabiy
those which carry an amino-protecting group instead of an H atom bonded
to an N atom, for example those which conform to the formula {, but con-
30 tain an NHR’ group (in which R’_denotes an amino-protecting group, for
example BOC or CBZ) instead of an NH; group.

Preference is furthermore given to starting materials which carry a hy-

- droxyi-proteciing group instead of the H atom of a hydroxyi group, for ex-
ample those which conform to the formula |, but contain an R’G-phenyl



anpl e those which conformto the fornula I, but contain an R'G phenyl WO
2008/ 155000 PCT/ EP2008/ 004151 19 group (in which R' denotes a
hydr oxyw@t@tasdong group) instead of a hydroxyphenylpcgrgraposiopist 1s al so

possible for a plurality of - identicgh or different - protected am no
and/ or hydroxyl groups to be present ih the nolecule of the starting nate-
rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively. 10 The expression

" am no- pr otge&lp (el VIR R® deholdoaRydidxgeptadtingeirbEp pitdteddedfad es to groups
whi ch are suitable for protecting (blocking) an amno group agai nst

chemi cal réadtaypsenpgroape easy to renove after the desired chenica
reaction has been carried out el sewhere in the nolecule. Typical 15 of such
groups are, .in particular, unsubstituted or substituted acyl, aryl,

ar al koxymetifiglai€d pasablebr 8AuBAty oPl-Neentid RifOeRf OheelECRA AhAPs are
renmovied after the desired reaction (or reaction sequence), their type and
size is fumBndérmrdont graumsciodre pwet/mhepn@le@w@r%dhe§taﬂm@rﬁnat@-t hose hav
20 ing 1-2Q,.,1i articular 1-8 C atons. .. ression “acyl, group” is to
be under str'(%clpir% Qrﬁ&ecgllngagfggrgs EEEF?%Q?F‘F? g%ﬁ%ﬁ%ﬁﬁ%ﬂ o\ﬁetq{\qtﬁ%lbfm sent process.
I't i ncl udegapay Imampewsesdss beadad bk dtRBRL i ¢, araliphatic, aromatic or
het - erocyclic carboxylic acids or sulfoni¢ acids, and, in particular,

al koxy- carbonyl, aryl oxycarbonyl and especially aral koxycarbonyi groups.
Exam pi of .such acyl .dgroups .are al kanqyl ., such as_ac |, propionyl,
but yr@?; a |W§§ '?ns%@f{%égmg%chI %88{33/153%/%1“,g%ﬁéﬂﬁgg&%éﬁ‘gow , tolyl;
aryl oxy- alrkafeyio %@ggg wHicH SRS suﬁtdbwqudrb@&ﬁh? (§;g%gng§aﬁ%mﬁesycar bonyl,

i“ét hoxy- -car bonyl , -trichl or.oet hoxycar bony . 2-i odoet hoxycar bonyl ;
“30 ar al koxgrevbegginst §hﬁfﬁl0@ér@ZO(\detlﬁfﬁ@@%itymmone-@ﬂ@htﬁ)@/@%ﬁw{ oxy-

brotecti ng Sedlpd pEtisfaY heefif feoltidssfere e G TEL AR 00
acet Y{s - 35 of such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethy! or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size is furthermore not crucial; however, preference is given to those hav-
- ing 1-20, in particular 1-8, C atoms. The expression “acyl! group” is to be
20 .. understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or het-
erocyclic carboxylic acids or suifonic acids, and, in particular, alkoxy-
’ carbonyl, aryloxycarbonyl and especially aralkoxycarbonyi groups. Exam-
)28 ples of such acyl groups are alkanoyl, such as acetyl, propionyl, butyryl;
aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl, tolyl; aryloxy-
atkanoyl, such as POA,; alkoxycarbonyl, such as methoxycarbonyl, ethoxy-
carbonyl, 2,2 2-trichloroethoxycarbonyl, BOC, 2-iodoethoxycarbony!;

30 aralkoxycarbonyl, s'uc'h as CBZ ("carbobenzoxy"), 4-methoxybenzyloxy-
carbonyl, FMOC, arylsulfonyl, such as Mtr, Pbf, Pmc. Preferred amino-
protecting groups are BOC and Mir, furthermore CBZ, Fmoc, benzyl and
acetyl.

35 : ' '
The expression “hydroxyl-protecting group” is likewise known in general
terms and relates fo groups which are suitable for protecting a hydroxyl



- The expression "hydroxyl-protecting group” is |Iikew se known in general
terns and relates to groups which are suitable for protecting a hydroxyl WO

2008/ 155000 Huée"2008/ 004151  -20 group agai nst chemieal.heRwbIRNS, but are’
easy to renove after the desired chenical reaction has been carried out :

€l sewhere in the nol ecul e. Typical v€0such groups are the above-nentioned
unsubstituted or substituted aryl, aralkyl or acyl groups, furthernore also.
al kyl groups. The nature and size 5 of the hydroxyl-protecting groups is

eacti on o FunaarBt SudhEALERRYFs SPERE oAbt R rlid BRH! B ENRITg 120

I n particukchemicalPeadtion! fSbed aampicesoielsawttireny thedrligsiile NDy@efups ar e,
inter alia, tert-butoxycarbonyl, benzyl, 10 p-nitrobenzoy

Zy . |,
p- t ol uenes Gf sBely Proupsrareyhie pbodednertingd unfbstitised oy pubsidutededl but yl are

Bre by of or BBV A Eooubr RN Gl HEP i BroRs rsyfirdgi s o, © 2
exanpl e Aspf GRIhydroxHprofetiag gppeuwsis it driislal Sheaittey araremdvedr at ed from

their functional deriva- tives - depending on the protecting group used -
for exanpl @dall alierdheslegired ehamical deagiicageioigariion seaweTeA peefepeitashl ori ¢

2ot or - suft 3Fel S S PORRgg 120 L ARLRRIGLG: S EaRs EXEgRE G oM o1 ¢
trichior oa-%?amyaﬁmectm%%rghb@ Rirs, ipfr &Fia, teFUSMORFcAIBBAGANBanH,

p-tol uenesul fonic acid he presence of an additional “iInert solvent is
possi'® e, Ipuritrobenzayl p-irlyenemdiosyhitst-bstil endlasetarbersdienayband ar e

L GRS AN SR 2
Hial ogenat egtaffioasiAE preferaly ProtSbehl ATHTRNAOE e ERIBLIISeR SO

al cohol s, such as net hanol , anol or isopropanol, and water. M xtures of
t he above- fofExengde &6pUBY8).are furthernore suitable. TFA is preferably 30
used 1i5n excess w thout addition of a further solvent; perchloric acid is
pref-

- The compounds of the formula | are iiberated from their functional deriva-
tives - depending on the protecting group used - for example using strong
acids, advantageously using TFA or perchloric acid, but also using other

20 » . strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
.0 organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but is not always necessary. Suitable inert sol-

. vents are preferably organic, for example carboxylic acids, such as acetic

Mg

25 acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanoi or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable, TFA is preferébiy

30 uséd' in excess without addition of a further solvent; perchloric acid is pref-
erably used in the form of a mixture of acetic acid and 70% perchloric acid
in the ratio 9:1. The reaction temperatures for the cleavage are advanta-
geously between about 0 and about 50°, preferably between 15 and 30°

. (room temperature).
35 p )



erably used in the formof a mxture of acetic acid and 70% perchloric acid
in the ratio 9:1. The reaction tenmperatures for the cl eavage are advanta-
geously between about O and about 50, preferably between 15 and 30 35 (room
t enper atweepas/1¥e002008/ 155000 PCT/ EP20081004151 -21 ThecBOR008MBdtsi Pbf, Pnc
and Mr groups can, for exanple, prefeyably be cleaved off using TFA in

di chl or onet hane or using approximately 3 to 5 N HC in dioxane at 15-30,

t he FMOCgroup can be cleaved off using an 5 approximately 5 to 50% sol ution
of di nmet hyl am ne, diethylarnine or piperi- dine in DW at 15-30.

Hydr ogenol yThe 8I0F, @Ban\RU) Brprarideliti grougs eapsiof esangtanpeteraBly ber ben- zyl)

b I d off, f npl.e, by t t t wth hyd ' 10
b asance ofiaeaH aif o ToR TEEATEmE LIS B Hubd APREDATGEY 48 as pal | a-
di um advaﬁqggﬁ%é %{%Qt 75.30P PRBIEMERC R G l?é’%avé’:l“oﬁ‘ﬁ@irﬁ%%ﬂ' vents here

are those indicate ove, in particul@r, for exanple, alcohols, such as
met hagol oramirhainutelyd teaiBeslutncdf dimeiMfamiie distiylageneby pieri-s 15
generally carri.e t af .tenperatures between about 0 and 100 and pres-
sures bet me@Heé%WH@ta}écﬁOgoo bar, preferably at 20-30 and 1-10 bar.

Hydr ogenol ysis of the CBZ group succeeds well, for exanple, on 5 to 10%
Pd/ C i n net hanol or using ammoni um formate (instead of hydrogen) on Pd/Cin °
met hanol / DNRydiog2felgiicalBreRiamivic putecialg gralips (fanéxaiipéy CBar osbdihe sai d

conmpounds accor di o the.invention can be used jn their final non-salt

oo s slanred ot M Sasmrier By sRarbera it nistooRp e B 20 he use
of th#ge c ; Lyl 18 j | abl e salts,
whi ch can Bﬁeﬂéggﬁ%gjafc%%g\}gﬁpﬁ%ﬁ%gn?@%ﬁg@%ﬁ%%tg n{;,gﬁggi%ggﬁllgnd bases by

:,,.piocedur es tinowmdvantageoasly .onPhauppaduiiichaad garbook Buitabée selsentsf or ns of t he
©

tcbnmpounds of the formula.i .are for .the nost part prepared 30 by conventi onal
met hods. | {NRATERRRINFIHEY RROYS RBAIGUI, H P HRERIE calponols, steh

as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
15 genéraily carried out at temperatures between about 0 and 100° and pres-
su'res'between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
Pd/C in methanol or using ammonium formate (instead of hydrogén) on
'_ 20 © Pd/C in methanol/DMF at 20-30°.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
e non-salt form. On the other hand, the present invention also encompasses
} 25 the use of these compounds in the form of their pharmaceutically accept-
“able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formuia i are for the most part prepared
30 by conventicnal methods. If the compound of the formula | contains a car-
boxyl group, cne of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt. -
. Such bases are, for exampie, alkali metal hydroxides,-including potassium
- hydroxide, sodium hydroxide and lithium hydroxide: alkaline-earth metal -
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

alkoxides, for example potassium ethoxide and sodium propoxide; and



boxyl group, one of its suitable salts can be forned by reacting the com
pound with a suitable base to give the correspondi ng base-addition salt.

Such baﬁ@smgg, odgor exanple, alkali netal hydroxides, pipgbstdkng POt assi um 35 |
hydr oxi de so?sum hydr oxi de and |ithium hydroxide; al kaline-earth netal :

hydr oxi des, such as barium hydroxi de %nd cal ci um hydr oxi de; al kali netal
al koxi des, for exanpl e potassium et hoxi de and sodi um propoxi de; and WO
2008/ 155000 PCT/ EP2008/ 004151 -22 various organi c bases, such as

pi peri di ne ' ] e O ] : ummium salts of
t he corrpou‘rﬂ%@élg# 8@%@*%% gml}] %L% ﬁ%} éqe’%lésﬂgaﬁh%maégﬁd?{r]\ertq%tgwgase of
certai n cogitamite. Thetdiemirdumidadis|of the cdmpaddds iof thesfdrtvsila harebiéke-or med by
treating these conpounds wth pharna- ceuti cal lé ceuti C%ISII %g ccept abl e

organi ¢ an¥isenBelslsdcindbefaserd cesiaihpperayadsgkivenaryg h as hydrogen
hi i de, i ] . : . i d d
cor r gsponaragiBaRALS oA ot ERRAG REbE BompthRED AT 12 200 (he

| i ke; and abidydallyardepbiEasiasid diohriceganis schis] raxagiglangdrddepnat e,
t ol uenesul fonat e and benzenesul fonate, and ot her  organic acjds and
cor r espondnAlfesaistish erdvemaerseiariaa. hyskegenbramideiqidvsrogareioside. tartrate,

mal eat e, SUGG.Na i _ j e - te and the like.
Accor di ngl 9%{5@?‘%&%%&&4%&&@ a%%je?%m gﬁgécﬁﬁé%%gws%(?rﬁﬁg%gif%%r ts of the
conpounds eftratder phosphate landrtbk ide,; aive afkgl-laomi mohoagediuifoeateadsuctpat e;
al gir:l te, arginate, aspartate, benzoate, benzenesul fonate (besylate),
‘bi sul'Pat e, @pethangsulfonaieofrldeneyiiopaia and bgngdrasatienaies @SSRS f onat e,
capryl at e, ' I [ , ( onate, diglu
~qonate. i RIS o680 G AT ERPERERERAS ERRE <Y RLIRIER SARROTS LS. 20

“sul fonat e, atette aberatgahaltists aueciatoitnte] beaziaty, sgiinlaeé spoat e, gl uco-
hept anoat e | uconat g, %! utamate, gl yceroF_hosphat e, hem succi nat e,
i

hemi sul f at Bateid Hirollice Acvercingis: 1arfassuk el areptain Rsid-aedtag ar o-
eyt "R R N S IR AR B I B anet o, 0
« . pate;alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
- bisulfate; bisulfite, bromide, butyrate, camphorate, camphersulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
«=  conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
20 - . sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, giutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesuifonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesuifonate, nicctinate, nitrate, oxalate, oleate, palmo-
~ ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
30 phosphonate, phthalaté, but this does not represent a restriction.

F’urt_h‘ermor‘e, the base salts of the compounds according fo the invention
~ include aluminium, amrmonium, calcium, copper, iron(I}), iron(11), lithiur,
25 magnesium, manganese(lil), manganese(l!), potassium, sodium and zinc

salts, but this is net intended tc represent a restriction. Of the above-men-

tioned salts, preference is given to ammonium: the alkali metal salts



nmet aphosphat e, net hanesul fonate, nethyl benzoate, nonohydrogenphos-
2+ napht hal enesul fonate, nicotinate, nitrate, oxalate, ol eate, palno- ate,

pecti nate, ,fRNsshé at e, phenyl acetate, 3-phenyl propi ongles,

phosphonat e, phthal ate, but this does not represent a I‘ES%I‘I ction.
Rurthernore, the base salts of the co@ﬁounds' according to the invention
i ncl ude al um ni um amoni um cal cium copper, iron(lll), iron(]]),
35 magnesi um nanganese(l11), manganese(][), potassium sodi um and

salts,
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phat e,
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amines, cyaqidtgradyioeessringslibaaRited baineXxyBRNELTIndE Sindibasi®ionexanpl e
ar gi ni ne,

bet ai ne, caffeine, chloroprocaine, choline,

N, N' - di benZBXcEBRgeRIRSHISMRXANMYEE 280INiNge Petaine. yeaflisine ahiorpaepcaine,

di et hanol a
et hanol ,

am nes,
t ed
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di ne, gl ucmmﬁnommﬁﬁ@,sai@tmﬁamme?Qldiéw\?iarwdémm,rze@iini;e&ﬁ aehyd-an ne,

| i docal
zine,ﬂh)

ne, lysine, rneglum'™ne, N nethy

i perétbane), efsing

- D- gl ucam ne, norpholine, pipera-

ine, etyianedigimioed Nnethypaeipheline threindpipefie,

tri 15

et hanol am n triethylamne, trimethy|l.am.nne, tripropylam dtris-

-y ar oxymetf S EATINE iR e b e T A D e hie R A ea ™t o
“represent  aidoRalre, §sir) m&AIRME M nRith}IIB-griRssiAE, MdYSMilined pieirgh cont ai n
basi c nitrogen-con- 20 taining groups can be quaternised using agents such

as (G - C4) diRgl pipaliding deslyamine esinep becsaienwnurineshineobreineopyl and

tert- %J tyl tgtnlslroxéi'aﬂ'nei'ne,b(Fig{Hy?aemine, trimethylamine, tripropylamine and tris-
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(hydroxymethyimethylamine (tfromethamine), but this is not intended to

represent a restriction.

Compounds of the present invention which contain basic nitrogen-con-
taining groups can be guaternised using agents such as (C4-Czalkyi hal-
ides, for example methyl, ethyl, isopropyl and tert-buty! chioride, bromide

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

sulfate; (C1p-Crg)alkyl halides, for example decyl, dodecyl, tauryl, myristyl
and stearyl chioride, bromide and iodide; and aryl(C4-Cs)alky! halides, for
exampie benzyl chioride and phenethyl bromide. Both water- and oii-solu-
ble compounds according to the invention can be prepared using such
salts.

The above-mentioned pharmaceutical saits which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate; phesphonate, pivalate, sodium.phosphate,
stearate, sulfate, sulfosalicylate, tartrate; thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.



and Todir de = ar tE ey arkyl “Sul fates, for exanple di methyl, diethyl and
dianyl sulfate; (G o-Cl18)al kyl halides, for exanple decyl, dodecyl, |auryl,
myri styl 25 and stearyl chloride, bronide and iodide; and aryl (G - C4)al kyl

hal i des, wigotoos/exagup! e benzyl chl oride and phenet hyl Dbr ppirge0089b4150at er - and
oi | -sol u- ble conpounds according to t I nvention can be prepared using
stich salts. 30 The above-nentioned p maceutical salts which are preferred
include acetate, trifluoroacetate, besylate, citrate, funmarate, gluconate,
hem succi - nate, hippurate, hydrochloride, hydrobrom de, isethionate,

mandel ate; 35 neglum ne, nitrate, ol eate, phosphonate, pivalate, sodium
phosphate, stearate, sulfate, sulfosalicylate, tartrate, thiomnalate,

t osyl at e an@heraminbadditianisats ob basichicsnpeunustofithe domadatl are epeeyedt a

restriction 2008/ 155000 PCTI EP2008/ 004151 -24 The aci d-addition salts of
basi ¢ }corrpoﬁﬁggngmg_t g fei?r%ﬁ?afc’!r“"'aﬁp prrepgh W ab'ipffﬂf?"?'htgqrﬁauﬁ%‘gjtﬁ‘?ee base
form i nto caBLAgd atl Badsiy i frhidtio 7 4RE sak it A2ondfididl rgirbr. causing the
formati on of the salt 1'n a”conventional nanner. e free base can be

r egener at ed Thy fterd bagengait be regéneratadchby htingiogribactlt foin nta cbatast and _
isolating the, free base.in a conventjonal manner.. The free Jbase forns '
i ffor | andhid GRsE ARG RAENG G (9HeDRDS I8 GORHITEAATTBF nEhe TREr eof vi t h
respect to Bﬁﬁé%r?ns‘)mﬂ%kﬁ?‘é-c?ﬁ@ﬁﬁ’e_%héébfr&r\’!%e%%rr%@ﬂ:&?dihgfséit'f?rn%@ polar
solvents; for the purposes of the I hvention, however, the salts other- w se
correspond tlerebbwitle sespedt wecénaia fhysieaf properiidss seoh asAsiuteltyiloned, t he

har eutically acceptabl e base-addjtiaqn salts. of the . 15 gconpounds of the
Pormind | apaar SofeatmorBe A eosh Ohiie B st Houe Ve the FolITEHETS  and
al kal i ne- eagide FEEd rﬁno%galaﬁsn@wfﬁe% bf%eefows%ﬁew.a! s are sodium

ijﬁ_'_tassi um magnesi um and cal c Preferred organic am nes are
N, N - di benzyl et hyl enedi am ne, chl oroprocai ne, choline, dietha 20 nol am ne,

et hyl ened ar/ﬁsnr%én’gi\gnnegc}, tgi){ele b%ﬂ\l\ggé’j‘uq?cgﬁy ggge;ﬁggl%ali)e{]seé—addition salts of the
5 compounds of the formula | are formed with metals or amines, such as
' alkali metals and alkaline-earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and caicium. Preferred organic
amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, dietha-
' -0 o notamine, ethylenediamine, N-methyl-D-glucamine and procaine.
The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
;{f’”} amount of the desired base, causing the formation of the salt in a conven-
25 tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
30 bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than cne group
- which is capable of forming pharmaceutically acceptable salts of this type,
- the invention also encompasses multiple salts. Typical multiple salt forms

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



The base-addition salts of acidic conmpounds according to the invention are
prtepared by bringing the free acid forminto contact with a sufficient
amount aofobh®/@dashred base, causing the formation of therppdobsegdiss conven 25
tional manner. The free acid can be regenerated by bringing the salt form ‘
ifito contact with an acid and isolatiig the free acid in a conventional man-
ner. The free acid forns differ in a certain respect fromthe correspondi ng
salt fornms thereof with respect to certain physical properties, such as solu :
30 bility i 0, i b j RGeS owever, the -
salts ot he‘?‘anﬁgéeaf:agér%%g@%ﬁq ?@@Erhﬁe%ﬁ?ﬁ“ r%?g‘gﬁ IQ for r?gtetrhgr eof . | f a
conpound acresedt agestdactidre i nvention contains nore than one group 35 which
is capable of form ng pharmaceutically acceptable salts of this type, the
i nventi on al so enconpasses multiple salts, Typical nultiple salt forns

i ncl ude, ecst [ | ne, WO
2008/555000 SR RERIEIo Rt SotddbBgyelt phog%ﬁgteﬂtﬁ ATRE ShBredticrP s 1

t ri hydr ochi maceeticaiiytaccaptablessaititin itine prasedt tonnegiionrie saien & meatri ct | on. 5

Wth regard to that stated abpve, it can be seen at_the e ssion "phar-
mmceut | oal 191 SEREGERGC RN camitlsed ELeaRP OGN AL BTES (BABR t o mean . an

acti ve | Ngr@ASo bl SAEPI SRTcAF AT BimilBak@iidueky i n the form

of one of its salts, in part salt forminparts inproved
phar macoki n;minarmqnoﬁpmmt:lpeep@hesm thetadctiee impedidneocompargehwitd the freet he free

10fo of G e .ingredient or an othrsa for of. the.agtive
mgre?:h ent tég\rélcf'{é‘?ﬁ" ‘Ié'eﬁ{ﬁrrﬂ%)é% W%E’t "8 lagiedig rlmvof t he

active Ingu% Eafich A RATRIHER) %95:@ g iro% efirpnaciver the first
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;;ft"’;_ mfe with a desired I netl ert y did not have earlier
“and can 15 negmmm:"aaipowm\ndethmbbt:wmrenhenhbrpihmﬁmum\mahﬁcs of this

t di ent th t t t ffj t he bod Th
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ingredient with respect to its therapeutic efficacy in the body.

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

and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage -

o 25 units which comprise a predetermined amount of active ingredient per
| dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
» pound according to the invention, depending on the condition treated, the
30 method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
. dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated abo&e,- or a corresponding fraction

35
- thereof of an active ingredient. Furthermore, pharmaceutical formulations



vates and stereol somers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants. Pharnaceutical fornulations can

fe adm nistered in the formof dosage 25 units which conprise a

pr edet eri® peid/18380unt of active ingredient per dosage RFE/EPZOBUMWMIE unit can

conprise, for exanple, 0.5 ng to 1 g, pprefer- ably 1 ng to 700 ny,

particularly preferably 5 ng to 100 ng, of a com pound according to the

i nvention, depending on the condition treated, the 30 nethod of

adm ni stration and the age, weight and condition of the patient, or

phar naceut iafdahisfipperchateqrspacet udieg adgonéss ehieth 1§ getbealfydmomef indosage

units whi CB conpri se a,predeterm ned anobunt of active ingredient per dosage
s B agmasE A A

unit.

Pr ef
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-formul ati ons are those which conprise 35 a daily

dose or part-dose, as indicated above, or a corresponding fraction thereof
of an active ingredient. Furthernore, pharmaceutical formulations 3n WO
2008/ 15500(PRCRIdER2068/ foordlalions 28n befadaypitsd forpednciarsttadioprnépangd using a

eBs whigch i |1y k i t har. ut i cal t. Ph tical
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nasal

topic I ng bucca I ngual o ransdermal ), 'Vvaginal or
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formul ati ons adapted for ora

adm ni stration can ered as

.Separ at e uradiivg isgrediead withdhe exapidrd(s) capsiidvesi(sy. tabl ets; powders or
wgranul es; solutions or suspensions in agqueous or non-aqueous |iquids;:
edi bl e foans or foamfoods; or oil-in-water |iquid emulsions or

wat er - i n- i ppdihtieiitiedHofhaR%ong Gdapted for oral administration can be
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administered as separate units, such as, for example, capsules or {ablets;
powders or granules; solutions or suspensions in aqueous or non-agueous
liquids; edible foams or foam foods; or cil-in-water fiquid emuisions or

water-in-oil liquid emulsions.

Thus, for example, in the case of oral adminisiration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
exampile, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a simitar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the |

| powder mixture before the filling operation. A disintegrant or solubii-iser,

such as, for example, agar-agar, calcium carbonate or sodium carbonate,
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Thus, for exanple, in the case of oral administration in the formof a
tablet or capsule, the active-ingredient conponent can be conbined with an
oral, non-toxic and pharnaceutically acceptable inert excipient, such as,
for exanptmsisobanol , glycerol, water and the |ike. Rowinsssaneispr epared by
25 comminuting the conpound to a suitable fine size and mixing it with a
phar maceuti cal excipient comminuted ifi'a simlar manner, such as, for

exanpl e, an edi bl e carbohydrate, such as, for exanple, starch or nmannitol.

A flavour, preservative, dispersant and dye may |i kew se be present. 30
Capsul es aranpikediretle BYded @pardgndo dmpaweeahedvaliabirtyasd tile seddibed above and
filling shaped gel atine shells therewmth. Gidants and |ubricants, such as,
for exanpl évemiia%%ﬂrﬁhapgpwlgé%maear@kam d, talc, magnesium stearate, cal 35
cium stearate or-polyethylene glycol in solid form can be added to the
powder m xture before the filling operation. A disintegrant or solubiliser,
such as, fon seaioRl, H.deaded ohgatessay Ciuimbtabipdas, euicopelatigndgdn-bonat e, VO
2008/3155000 PCT/ EP2008/ 004151 27 <can |ikew se be added in order to inprove
the avai | aiegrians 8% Wel@sri@scean likeMiseape dicarperateh Sup e BixERN taken. In |
addition,. id . ' : S , L.Lab | ri.cants and disin- 5
tegrants as"u\)\%ﬁé {é@gﬁ&{a‘é‘eg’gﬁ ﬁ%f(céwg%}eéhhg *%&'gér'%g@éfs e&hlgﬁtag’ e m xture.

Sui t abl e bigxeisie ]| glatsieosbétadiciogel avédtenenatuuslirom asdise, matafalas, for .
exanpl e, glucose or beta-|lactose, sweeteners made from nmai ze, natural and
synt het i ¢ rAnsbBMiheliccmwibler, sush asx fonaxemple akacia tiragggenth ar erdiddi um 10

0 Tho ! ubr iRARE! G RRGHARTe BNBIVRAT BBk Sien B e . coi um

Stearate, Hgniesiivanistieatdn ehesodbdtgeblonneaticuds sdiium aeatatsadindi um
g?nl oride and the |ike. The disintegrants include, wthout being restricted

‘15 t her et o, SI8@f% MMagRAsYN EEpFaLo $OJIR Henzeale: sAMiLE! 20IAINSRIBITh and t he
|ike. — The haifl Sn@hife ¥ TS ants o688 Bitfout eRRfrd SfctBg Powder

m xt ure, _
15 thereto, starch, methylcellulese, agar, bentonite, xanthan gum and the like.

The tablets are formulated by, for example, preparing a powder mixiure,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
: 20 | prepared by mixing the compound comminuted in a suitable manner with a
-~ diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylceilulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an
25 absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The poWder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of celluiose
or polymer materiails and bressing it through a sieve. As an alternative to
3p  granulation, the powder mixiure can be run through a tableting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate sal,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
25 The lubri}cated m_ixture is then pressed to give tablets. The compounds -
according to the invention can also be combined with a free-flowing inert

excipient and then pressed directly to give tablets without carrying cut the



granul ating or dry-pressing the m xture, adding a lubricant and a disinteg-

rant and pressing the entire mxture to give tablets. A powder m xture is 20

pr epar edyBYosg sk t he conpound conmm nuted in a suita A th a
di | uent C\gr a f)?ags'de&,g as descri bed above, and optionall y%mﬁlﬁ’?{am%?ﬂn\égelr, such

as, for exanple, carboxynethylcellul 08 - an al gi nate, gelatine or polyvinyl-

pyrrolidone, a dissolution retardant, such as, for exanple, paraffin, an
absorption accelerator, such as, for exanple, a quaternary salt, and/or an
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stearic acid, a stearate salt, talc or mneral oil in order to prevent
sticking to the tablet casting nmoulds. 35 The lubricated mxture is then
pressed to graldiotigs sveh agHer e¥ameim #olutigie BYHPE RNIL!KHE, $HVBATIT®N can al so

be combi ned,_ > ' i ner Gi hi t r directly
0o give t aopaiet Tyt ST ot AR IS it Agab b S0ty O RPERS85s 004151
- =28 granul agpeuifiet ashoynPoE$i EnSHERE Syfupd 8as pangepaed Bpaidyeivipigot ecti ve
| ayer ,.consisting of a shellac sealing |ayer, a layer of sugar or polyner

materiQl  aihg GOroPQSY ina@tbaqwowa&oiwﬁgn pith s sutaile ﬁ@y@gs while ixigglded t o
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elixirs, camuledby-digire@dnidf thé eohpoinafin dosautxitidisicieoSbhadilisargi ven
quantity conprises a pre- specified anount of the conpound. Syrups can be
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non-t oxi-c vighiexbmpl&atpekmirgiodl or natural sweeteners or saccharin, or other

arfificial sweeteners and the like, can likewise be added.

- The dosage unit formulations for oral administration can, if desired, be
20 -~ encapsulated in'microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the

fike.

The compounds of the formula | and salts, soivates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
30 large unilamellar vesicles and multilamellar vesicles. 'Liposomes can be
formed from various phosphofipids, such as, for example, cholesterol,

-stearylamine or phosphatidylcholines.

a5 The compounds of the formula | and the salts, soivates and _phyéioiogically
functional derivatives therecf can also be delivered using monoclonal anti-

bodies as individual carriers to which the compound molecules are cou-



and emul sifiers, such as, for exanple, ethoxylated isostearyl alcohols and
15 polyoxyethylene sorbitol ethers, preservatives, flavour additives, such
as, fory, ﬁ(ﬂﬂ o PEPPer ni nt oil or natural sweetener &ﬁ{g

ot her ? |§10 sweeteners and the |ike, can |ikew 2%&{)]31%6 120 The
dosage unlt fornul ations for oral admd¥istration can, if desired, be

encapsul ated in mcrocapsul es. The fornul ati on can al so be prepared in such
a way that the release is extended or retarded, such as, for exanple, by

i | he 1ike.
8 The  comptimatis PorRouRds haf 214Y e FBLgR 3o ol pelRicts oy cal 1y
functi onal enickpiditeardierseth paigmairs dieeeiThphad SoipdnyByirbRidm m of 11 po-

some delivery systens, such f or exanﬁ , uni | lar vesicles, 30
| arge uni | a#WaN &PPOlySIE] ecsiybywrowmrppv peiylaraisiophercl, polybyd®ey- can be

St eargl am e BPsrBRBREERaP LR HelYels s Bon TR S AR P & 1 ana
the salts; sfimialeadais, n‘rne%cs?h@@mm ey fiMRSImeeale daidivatd uegaddher eof can

al so be del'i ver ed usi ng nonocl onal anti- bodies as individual carriers to
whi ch the c@rﬁj@d@@radﬁb@dmlﬁge@rwhl@b@re\@ugeb@/f%aglm@wnmmg@/ 004151 -29

edi camont R 290*33 *@[@&c%'%%ﬁ R R o R Ry Pub T one.

pyran copolma@rne b PRy f*@ﬁltid”@b%ﬁhhé@t@r@%m%@mls%lz&ﬁ groxy 5
et hylf@partam dop eno or pol yet hyl ené oxi de pol Si ne stituted by
pal m rHeX¥RYTeNs my@@mpeawdﬁemdmmsi@kﬁﬂm aﬁ@m@@tbl@woebca- cl ass of

blodegradab Q rs jich are suitable for achieving controlled release
ey SFhdu

J a nmedic Pe pol yl actic acid, poly-epsilon-capro- |actone,
pol yhydr oxybutyric acid, polyorthoesters, polyacetals pol ydi hy 10
dr oxypyr ans polycyanoacrylates and crosslinked or anphipathic bl ock co-
pol yrer s ofPW@na@mgal formulations adapted for transdermal admmlstratlon can
15 be administered as independent plasters for extended, close contact with
- .the epidermis of the recipient. Thus, for exampie, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).
20 | o
~ s Pharmaceutical compounds adapted for topical administration can be for-
muiated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

25 - For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. in the case of formulation to give an cintment, the active ingredient
can be employed either with a paraffinic or a water-miscibie cream base.

30 Alternatively, the active ingredient can be formulated to give a cream with

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

Pharmaceutical formulations adapted for topical application to the eye

35 include eye drops, in which the active ingredient is dissolved or suspended
in a suitable carrier, in particular an aguecus solvent.



Phar maceuti cal fornul ati ons adapted for transdermal adm nistration can 15
be adm ni stered as i ndependent plasters for extended, close contact with

t he epidgkﬂgﬁyﬂ%ﬂape-recipient. Thus, for exanple, thepgg&% SM&Qgpdient can
be delivere romthe plaster by |lontophoresis, as described 1 n general
terns in Pharnmaceutical Research, 3(6)3C318 (1986). 20 Pharnaceuti cal
conpounds adapted for topical adm nistration can be for- nul ated as

oi ntnents, creans, suspensions, |otions, powders, solutions, pastes, gels,

sprays, aergsols or 0ils. 25 For the. treatment of the eye.or other external
tsave. ror "eanpreua T ade e h i el SenisaloR R mRUIELI y appl e
as topical ehpbmBaEs WzengeSFiBstil8s bR rhegBwakhéor mul ation to give an
ointnent, the active ingredient can be enployed either with a paraffinic or

a water-mscible creambase. 30 Alternatively, the active ingredient can be

fornul at ed Y .creamwith an oilzin- er,_cr.eam. bas [ a

wat o1 5 n- of P igugcedic ultths At el SR aRta i B S
appl i Cati onaHmihiBRr&Y th e foRfl HfapBYSItEHEAS erldmdli ch the active ingredient
is dissolved or suspended in a suitable carrier, in particular an agueous

~solvent. WO 2008/ 155000 PCT/ EP2008/ 004151 -30 Pharnaceutical fornulations

adapted for -fopical applLicati.on in the uth .enco ss loze pastilles
and’ mout haEhEE MR R T R AR fo s ok A SV R0 Pt the

adm ni st r at cafictanbRince igdEond @bﬁ{pﬁréeiaﬂcéé]@efm@ﬂwaw%p@%ﬁm es or
enema Phar maceuti cal fornul ati ons adapted for nasal adm nistration in

whi ch$l|phe sier fcari@mde,aéndlbe range 3%150@ roisies, yehieh &o@dm@iqi@mieinhhavi ng a
. oo j | yeen & el h:
D i st er olffd (kD GHRERAEr iekdl” LRAPT Tl el Vg e

ihal ati on padsaded Meved coMarrRAgeRtifing ke poRdar Bkl Q688 & Hehgoddle powder
held close to the nose. Suitable fornulations for adm nistration as nasal
spray or no&:lwp@fgrwmons for administration as nasal spray or nose drops with

15 a liquid as carrier substance encompass active-ingredient solutions in

-~ water or oil.

Pharmaceutical formulations adapted for administration by inhalation
2(') “ encompass finely particulate dusts or mists, which ¢an be generated by
- e various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators,

Pharmaceutical formulations adapted for vaginal administration can be

)

25 administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formuiations adapted for parenteral administration include
30 aqueous and non-aqueous sterile injection solutions comprising antioxi-

dants, buffers, bacteriostatics and solutes, by means of which the formula-

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

aqueous and non-agueous sterile suspensions, which may comprise sus-

pension media and thickeners. The formulations can be administered in
% single-dose or multidose containers, for example sealed ampoules and

vials, and stored in freeze-dried (lyophilised) state, so that oniy the addition

1



15 a liquid as carrier substance enconpass active-ingredient solutions in
wat er or oil. Pharmaceutical formulations adapted for adm nistration by

i hhal ati on 20 enconpass finely particulate dusts or msts,
gener at eWORPO8/ 1888000 us types of pressurised di spensers RETHPRUSEEGFS,
nebulisers or insuf- flators. Pharmacegtfical fornul ations adapted for

vagi nal adm ni stration can be 25 adm ni stered as pessaries, tanpons, creans,

- gels, pastes, foans or spray fornulations. Pharnaceuti cal

whi ch can be

formul ati ons

adapted for Ear enteral adm nistration include 30 aqueous and_non-aqueous

sterile inj&
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freez&-dried (lyophilised) state, so that only the addition WD 2008/ 155000
PCTI EP2008/ 004151 -31 of the sterile carrier liquid, for exanple water for

I'nj ection plirgeesesgithautsayingitabe liry abéition ¢o tise absvanparesharly. ménjicradd on
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t he

reci pe can be
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art with

respedf to tdrenpatidnscwhiah Ary gaitalbieffor ordl ationistratiors mayaroreprsepfia, 10
formul ati ons which are suitable for oral. adm nistration may conprise fla-
gﬁgurs. A t h¥PeiSeutically effective anount of a conpound of the fornula |
o

pends

"A therapeutically effective amount of a compound of the formula I depends

15 on a number of factors, including, for example, the.age and weight of the

- animal,. the precise condition that requires treatment, and its severity, the

- nature of the formulation and the method of administration, and is ultimate-

1y determined by the treating doctor or vet. However, an effective amount

20

of a compound according to the invention for the treatment of neoplastic

-~ growth, for example colon or breast carcinoma, is generally in the range

from 0.1 to 100 mg/kg of body weight of the recipient (marﬁmal) per day

and particularly typically in the range from 1 to 10 mg/kg of body weight

per day. Thus, the actual amount per day for an adult mammal weighing

J 25 70 kg is usually between 70 and 700 mg, where this amount can be ad-

ministered as a single dose per day or usually in a series of part-doses

{such as, for example, two, three, four, five or six) per day, so that the fotal

daily dose is the same. An effective amount of a salt or scivate or of a

30 'physioiogically functional derivative thereof can be determined as the frac-

tion of the effective amount of the compound according to the invention

per se. it can be assumed that similar doses are-suitable for the treatment

of other conditions mentioned above.

35

The invention furthermore relates to medicamenis comprising-at least one

compound of the formula | and/or pharmaceu’ticany usable derivatives, soi-



15 on a nunber of factors, including, for exanple, theage and wei ght of the
animal, the precise condition that requires treatnent, and its severity, the .

nat ur e mul ati on and the net hod of admni ni strAaLj 1S ultimte- .
|y det e‘?tn)izhéhzls @rﬂt he treating doctor or vet. Homever,g‘gt/%g%op%@&]%)e anount 20

of a conmpound according to the inventddn for the treatment of neoplastic
growt h, for exanple colon or breast carcinoma, is generally in the range
fromO0.1 to 100 ng/ kg of body weight of the recipient (mamral) per day and

particular]ly typically.in the range fram1l1 to 10 ny/ kg.of.bady weight per
Gay. Thus, 'aths Retsreoinue e apchaihamiduss Rgain 20 ng 25 70 kg
i's usual | yaR@ayreRt 6Re AtheiGRedRanidhe betildingrediennt can be ad- mnistered as
a single dose per day or usually in a series of part-doses (such as, for

exanple, two, three, four, five or six) per day, so that the total daily
dose is th ame. An eff iye ampunt..of a.salt .or solvate or_ of a 30

physkol ogi ?Qﬁ%|"§)’%ﬂ5'_88ﬁ?%%§ﬁ%t88??@aﬁﬁ%g‘té'?)t??é%%'f‘gcoéﬁeB_éfa&%Pé‘f%h? erd as the frac- -
tion of the)ef4ieekerpvaamanht 6f a tbhpoumBRfite AsHHRNST BEdI® phiagmovention  per
se. It can be assunmed that simlar doses are suitable for the treatnent of

ot her condi ti ofeutively Lsakle dasyativessSoluptes and stareaisbmearnéiarepk rel ates to

medi canents. c [ Si at l.east .one, conpound of the formula | and/or

phar maceut i cal ?Vnﬂl?‘é%ﬁ‘%“ﬁﬁeeﬁ (g5 d8 S iR 2008/ 155000 PCT/ EP2008/ 004151

-32 vates and gh@reoi soners thereof, including m xtures thereof in all

rati 36 and at |east one further medicament active ingredient. 5 The

i nvenlti on” dbkoan efigctes amogntet a fither roedichrEinhgoiife kgpediaile packs of (a)

an effective anount of a conpound of the formula i and/or pharma- ceutically
“ysabl e derivatives, solvates and stereoi somers thereof, including m xtures

~thereof inTaklset 8binPsise@Bditablé cohlaimerseblicithé Boxasaicokl Bofties! her |
medi canent active ingredient. The set conprises suitable containers, such as .

boxes, i ndPe@sioapmyeLiased he set may, for example, comprise separate am-
15 poules, each containing an effective amount of a compound of the formula

| and/or pharmaceuticaily usable derivatives, solvates and stereoisomers
thereof, -including mixtures thereof in al! ratios,
- - and an effective amount of a further medicament active ingredient in dis-
2«0 - solved or lyophilised form.
USE |
The present compounds are suitable as pharmaceutical active ingredients
} - for mammals, especially for humans, in the treatment and controi of can-

25 cer diseases.

The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acbeptable salts and solivates thereof for the
30 preparation of a medicarnent for the freatment or prevention of cancer.
 Preferred carcinomas for the treatment originate from the group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma bowel can-

35 cer. A further group of preferred forms of cancer are monocytic leukaemia,



bags or anpoul es. The set may, for exanple, conprise separate am 15 poul es,
eath containing an effective anount of a conpound of the forrmulla | and/or
phar maceytd cak) ¥ ysabl e derivatives, solvates and ster gl SQBishosisper eof ,
including mxtures thereof in all ratios, and an effective anount of a
further medi canent active ingredient FA3dis- 20 solved or Lyophilised form
USE The present conpounds are suitable as pharmaceutical active ingredients
for manmal s, especially for humans, in the treatnent and control of can- 25
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for the 30 gibBRet@ha®anG@lbréaseR@rsiao®at for the treatnment or prevention of
cancer. Preferred carcinonas for the treatnment originate fromthe group

cerebral carcinoma, urogenital tract carcinonma, carcinoma of the |ynphatic

SYSLEM Lol Dot R0 e §2AShcko SRR AL IhRigReipgre bovel can

| eukaem a, \WRyaRMYidAHMEEePEabIEBZRDBNE RGN ATes thBPedifgtrrdsrpesdtiinieima,
smal | -cell lung carcinomas, pancreatic cancer | i obl ast omas and breast

carci noma. 5 mMesicagwyiipatiedieatmentandss controhef %Bﬁ’ﬁ@ﬁrnidlgué‘?d gife formul a |
and/or  physl 'qu'aﬁrnﬂlgh}fn&c&f\%%ﬁltﬁ t58Irh&dad, &%g%@@ﬁ:aﬁhﬁﬁggi{ivé or the

preparation © a I'cane he~treéatnen of a

t unour - i nducgtoghtsof EERBPLING abEERIg tol the WiNaHliohds BlhsnigRir8®to a sick
t her agﬁﬁt ically effective anpunt of a con‘gound according to the invention
i s admi st Py inngedof sochdpatnent Thedaewpestie RMQWKVAERS . The

t herapeutic | £ i j Gl i nd can be
06y er i ned 1P e (e PadtpBEF BlSa08 AR darfo@BElerfi el apRERRRoA™ ¢
Particul ar pkélearinnie® artswithoutmntiaetdfortuse for the treatnment of a di sease,
where the disease is a solid tunour.

15 Particular preference is given to the use for the treatment of a disease,

where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the
-20 . sguamous:epithelium, the bladder, the stomach, 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.

e 25 The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell jung carcinomas, pancreatic cancer, glioblas-

fomas, colon carcinoma and breast carcinoma.

30 Preference is furthermore given to the use for the treatment of a tumour of
the 'biood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leuikaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic Iymphatic leukaemia.

35 : - .

The invention furthermore relates {o the use of the compounds according

to the invention for the treatment of bone pathologies, where the bone



The solid tunour is preferably selected fromthe group of tunours of the 20
squanous epithelium the bl adder, the stonmach, the kidneys, of head and

neck, theuwesepigeyrs. the cervix, the thyroid, the int %‘r'{ﬂﬁoos?ob?lsk]' ver, the
brain, the prostate, the urogenital tract, the | ynphatic system e

st-’omach the larynx and/or the Iung.“é‘%‘The solid tumour is furthernore
pr ef erabl y selected fromthe group |ung adenocarcinoma, small-cell |ung
carci nomas, pancreatic cancer, glioblas- tonmas, colon carcinoma and breast

car ci nona. %% H:)cfl éﬁ’ﬁ@ ?qzﬁ%rtm &%80 Oggtr&o totg? ar‘hgr qtglhx‘??ﬁ r eat ment

of a tunour ne’'system pre era reat ment of
a tunour seltact ed fromthe group of acute nyeloid Ieukaem a, chronic
nyeloid | eu- kaem a, acute |lynphatic | eukaem a and/or chronic |ynphatic

| eukaem a. 35 The invention furthernore relates to the use of the conpounds

di I wh h
bone. wp 3008 Peaine KER EBe R puAT e BT e RS MR PRET o the
group ost eosiate agwiharsteilaidvin tHdrapeautit ageks tiedtsare seldtted mibeingar-of t he

formul a | ma_y al so be adm nistered at_the sanme .tine as other well-known
t her apeut i c gy t§etungssagaingitbe conditisn thalds aing tregiegdul ar usef ul ness
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suitable fo cancer agen nown

anti - cancer cageet agerrtsl'ﬂd&et keoviro Bhtheanger a@ememm@@@mamuem@ modul at ors,
androgl%n receptor nodul ators, retinoid receptor nodul ators, tgﬁlt ot oxi c
agents,  ant IO&SEPQP@F%QQRF@V @@élﬂl@orsp?‘@%@ﬂgeﬂrrﬁcem@f maduiaisrse ralidid nhi bi t or s,

fH 'r\}iGangg'rAl F)te gse | nﬁ B{y?lgfdst&%gyttour)&ﬁéé@éi%é‘?@&?@%r%ﬁ\{eﬁﬁ%q%%r%[’n glr@%ﬁ.o- The _
p‘f‘esent corrm@mrtdamsﬂaaresemmbm’saHMGmA aéli@tésymatlmom Hivatiotensat the sane
time as radiotherapy. "Qestrogen receptor nodul ators” refers to_conpounds
whi ch i nt er fiRfiRitQst feverse transcrfptase mhlbltors and further angiogenesis inhibi-
15 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 mecha-
20 - nism. Examples of oestrogen receptor moduiators include, but are not lim-
< i ited 1o, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremi-
fene, fulvestrant, 4-{7-(2,2-dimethyi-1-oxopropoxy-4-methyl-2-[4-[2-(1-
- piperidiny|)ethoxy]pl1enyl]—2Hn1~benzopyran~3—yl]phenyi 2,2-dimethyl-
. propanoate, 4,4'-dihydroxybenzophenone-2,4-dinitrophenylhydrazone and
% suess
*Androgen receptor modulators" refers to compounds which interfere with
or inhibii the binding of androgens to the receptor, regard|ess of mecha-
nisim. Examples of androgen receptor modulators include finasteride and
30 other Sa-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.
- 25 Examples of .such retinoid receptor modulators inciude bexarctene, freti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-diffucremethylornithine,



or inhibit the binding of oestrogen to the receptor, regardl ess of necha- 20
nism Exanpl es of oestrogen receptor nodul ators include, but are not |im

ited to,whahmnsiRp, raloxifene, idoxifene, LY353381, L o4l rem -
fene, ful vegﬂt%r a;ﬁt B 4-[7-(2, 2-di net hyl - 1- oxopr opoxy- 4- rflg(gﬁ%ﬂz gé]’ ?

pl peri di nyl) et hoxy] phenyl ] - 2H 1- benzo&ﬁ'"an- 3-yl ] phenyl 2,2-di rret hyl -
propanoate, 4, 4" -di hydr oxybenzophenone- 2, 4-d initrophenyl hydrazone and 25
SH646. " Androgen receptor nodul ators” refers to conmpounds which interfere

mecha. i S Era L op iy Y SOPRAGIR Al S SR Bk BRRIILETS, e

and 30 ot heetihamiggluct ase inhibitors, nilutamde, flutam de, bical utam de, 5
| iarozole and abjraterone acetate. "Retinoid receptor nodul ators" refers to

conpounds wikiYERLOKistagenEs defgrs fo spPmRowRdsivhieheesyitinicel depth BEMASNGs to t he
receptor, tﬁﬂcﬂ]‘gﬂldg ct%fctlgﬁcorﬁqﬂé%@Ig!a??u«%ﬁ%ﬂ%ﬁﬁhu% o?ﬂﬁ@rféteetwﬂﬁggllrecelot or

nodul tors ] exarotene retinorc ac

9-ci s- retl naiyesigcindiudinglaikilatng agehty, aimbtinheerosiéia2ions/idebéiftors,
PACT/ EP2008/ 004151 -35 |LX23-7553, trans-N-. (4 hydr oxyphenyl )retinam de

and N 4- car'B&E?ﬁS‘l‘%'H’?l‘nh“P'Qrﬁ@é’.‘ﬁ*\taﬁo'%@ﬁrﬁ%ﬁ *K{ﬁ%nts refers to compounds
whi ch resul g, érﬂ kSl df c@ﬁﬂ&%ct%bﬂﬂrh{: de2bh5RUR ﬁir‘; fe%‘:lro ﬁﬂd Dfipg the

cel lul ar functl n - or Fere with ¢ os1's, 1 ncluding

al kyl ati ng segtaries, caahentin, ifestamiles téan'temn‘rm !omﬂanﬁ@é aiambaplatmmaltret-ubul in
I nhi byt ors and topoi soner ase j nhi bi tors. Exarrpl es of cytotoxic agents
i ncl u bu@MHlee pffefimmuml@@odﬂp@m@du!tagazrarwrﬁustm%é@ﬁegn@‘tmeca@%m in,

i f osf ami de, HiLASO, gﬁg’l] t e,
? edni nust |p5ﬁ§’ 6@?@%&0* ‘% r amh%%fafb%’ﬂr? @ia'e]ﬂ“usttslbg im&gs%@%'gl atin,
“oxal i pl at i nosylet®zafosfadtde hemusiihatdibrospidinanartdrides puntifepas lfaan tosyl ate,
t rof osfam de ni musti ne, dibrospidiumchloride, pumtepa, |oba- platin,

satrapl atin® aB'Fo?ﬂtFﬁf%@tm Rrofipapycit: icisplatip frofueen. dexiosientidi es; ci s 15
am ned chl o582 PR B(b. PHthbPRARL AR, BEM AN uroStatiias am de,

- GPX100, (irans,trans,trans)bis-mu-(hexane-1,6-diamine)-mu-[diamine-
“platinum(il)jbis{diamine(chloro)platinum(il)] tetrachloride, diarisidinyisper-
mine, arsenic trioxide, 1-{11-dodecylamino-10-hydroxyundecyl}-3,7-di-

: 5 O - methylxanthine, zorubicin, idarubipin, daunorubicin, bisantrene, mitoxan-
- trone; pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamyciri, gala-

rubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-4-

methylsulfenyldaunorubicin (see WO 00/50032).

25 Examples of microtubutin inhibitors inciude paclitaxel, vindesine sulfate,
3'4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, dbcetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS184476, vinflunine, cryptophycin, 2,3,4,5,8-pentafluoro-N-(3-fluoro-4-

30 methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
~ valyl-L-valyl-N-methyl-L-valyi-L -prolyi-L-proline-t-butylamide, TDX258 and
BMS188797. _
~ Topoisomerase inhibitors are, for example, topotecan, hycaptamine, irino-
- tecan, rubitecan, 6-ethoxypropionyi—3',4‘-Ofexobenzylidenechartreusin, |
9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kilacridine-2-(6H)propan-
amine, 1-amino-8-ethyl-5-flucro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-



GPX100, (trans,trans,trans)bis-nu-(hexane-1, 6-di am ne)-nu-[di am ne-

pkati nun(l1l)]bis[diam ne(chloro)platinunm(il)] tetrachloride,

di ari si dmeylospesseoon ne, arsenic trioxide, PCT/EP2008/004151

1- (11- dodecyl am no- 10- hydr oxyundecyl )-g5 7-di 20 net hyl xant hi ne, zorubi cin,

| dar ubi ci n, daunorubicin, bisantrene, mtoxan- trone, pirarubicin, pinafide,
val rubi cin, anrubicin, antineoplaston, 3 -de-

am no- 3' - nor phol i no- | 3- deoxo- 10- hydr oxycar m nonyci n, annanycin, gal a-
rubicin, el beato[de]pyhiQ 74D, Aircticdizide Ebmmﬂdemﬂmwﬂaﬁj diogieny! - 4-

met hyl sul fonyl daunorub| cin (see WO 00/ 50032 Exanpl es._of m crotubulin
i nhi bi tors 1Uitatees gaR-iN- !ﬁ)@@mpmlﬁﬂ@é?m']é@ $}ga@1ptothecm BNP1350,

3',4' -dideh ﬁ?ﬁz‘ﬂ% I zoxi n,

dol ast ati n, éﬂ@gﬁg? ?%ﬂlébsjgeﬁi ona &?&rw&% ?ﬁ&éé@t %glt%l; n 5&?@@881
BVMS184476, yoxdherd' ﬂﬁneﬁ&l&@ﬁ:ﬂp@@eﬂxy&oﬁoédé GLﬁethf[EqdrMeﬂNy(~3 fl uoro 4 30
nmet ho>5ypheny| )benzenesul f onam de, anhydrovi nbl astin di net hyl -

val yl - L- val pminelestl?-hydiaya. SidipeBig eHtoyidald ﬁeblﬁathﬁzyleaﬂncaéboxmxzw and
BMVEL 88797.
hycapt am ne, Eﬁ@%\%@ég@sé U%’l%r%J%'ﬁ'[ﬁ'%‘(gm{gmlﬁ&emﬁgﬁn

6- et hoxypr Omelhylbnﬁno]é‘chqu& hﬁcﬂrbxwmﬂmémo&ymymrs 59078188, BRgxd,
N-di methyl -5-n itro acrld I ne- (6H)propan- am ne,

G no- o Ry deuiser - Bohpaphibols ﬁy:ar SIPRHERYE. 2 At aPE OB ING
2008/ 1550005
benzo??e] pyr a%f@r%mg)% E\éeth z noqu (385\%!‘&3'%8 Cli*r%unl’ 5. %ﬁ'ﬂl(—? fg’_& di one,

| urt ot ecan, eﬂwyﬂ)&n(nhb]b&ﬂ@@[@ﬂigb@ﬂh@mieeﬁm@thohéOﬁxaaﬂfﬂhoprfmwlaﬂntNP1350
‘BNPI 1100, BN80915, BN80942, etoposide phosphate, teniposi de sobu 5 zoxane,
5" - di met hy| A ATNITRR e huies ey laer bame iy Sh-nunzeloky 1 -det-

hyl I b
2 de. “asul SCATOOREY N1 oG TRy B Sl R R O R Lo T R
net hyi@m i nah&ﬂi&yxl-t}eyﬁnémyﬁ]fwdhawdéi N«'ﬁ?%lhﬁthﬂaymeﬁlﬂi}aﬁndﬁ& $Hcasd, 8a,

9-h - hydr of 3 1, 3-di |
2, 3- (et hyl bRuaie, -2 @b agiaeL by m&”eippz Ak a nth

ridinium 6 8n®hﬁ[7(-8n %‘nﬂ%‘m@%ﬁé{l ) ami no} benzo[ g] i soqui nol i ne-5, 10- di one,
5- (3-am noprop I'a ?

"Antlprollferatlve agents include antisense RNA and DNA ohgonucleot:des
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-

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

20

dine, trimetrexate, fludarabine, capecitabihe, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-

' zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-

e 25 methylidenecytidine, 2'-fluoromethylene-2'-deoxycytiding, N-[5-(2,3-
dihydrobenzofuryl)sulfonyl}-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-
[N2—[2(E),4(E)~tetfadecadienoyi]giycylamino]—L-gchero-B—L-mannohepto—
pyrandsyl]adenine, aplidine, ecteinascidin, troxacitabine, 4-[2-aminc-4-oxo-

20 4.6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-y|-(S)-ethyl}-2, 5-thie-
noyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyi-8-
(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-
(7.4.1.0.0)tetradeca-2,4,6-trien-9-vlacetic acid ester, swainsonine, lome-

35 trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyi-1-B-D-

arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde thio-

semicarbazone. "Antiproliferative agents" also include monoclonal anti-



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

acri di n-6-one, N-[1-[2(diethylam no)ethyl anm no}-7-net hoxy-9-oxo-9Hthio 15
xant hen- 4y bovstibgohd f or mam de, N-(2-(d i nmet hyl am no) et hydQr/Ereobadionssi 4- car -
boxam de, 6-[[2-(di nmethyl am no) et hyl ] gfqirrlo] - 3- hydr oxy- 7H i ndeno[ 2, 1-cl -

qui nolin-7-one and di nmesna. "Antiproliferative agents" include antisense RNA
and DNA ol i gonucl eotides such as G3139, ODN698, RVASKRAS, GEM231 and

| NX3001 and anti- 20 nmetabolites such as enocitabine, carnofur, tegafur,

pent ost at i n,podired fd growth dISrs dtheMlahalase listeludricabaRgioga@asi t abi ne,

gal oci tabi ne, cytarabine ocfosfate, fosteabine sodiumhydrate, raltitrexed,
pal titrexi d,indihitest isuch astrastorumah, aaedimaur HerPrasse geiasd sUpeadt r exed,

nel zar abi ne, 2 -de -2, . vl i ARN] . .

211 uor omeifigt S Eata ERTRieR i FERFEhR! fus-mediated gene transer

di hydr obenzqggs Y9 PatdmmNg. J6, 069, 34 Hofleglmpleophenyl ) urea, N6-[ 4- deoxy- 4-

[N2-[ B (E),4 (E)-tetradecadi enoyl } gl ycyl am no] -L-g | ycero-B-L- mannohept o-
pyranosyl ] adeni ne, aplidi ne, ecteinascidin, troxacitabine, 4-[2-am no-4-o0xo0
30 . . . . g oap s . )

4,6,7, 8- tet rahyarocat] e dste ahpbaymppolpgjoatinhibitors ob the Pratleifs 2, 5-thie
- noyl -L-glutam c acid, anticwpitalitynof Gnfibupcells &eitroal anosi ne, 11-acetyl - 8-
(car banoyl oxymnet hyl ) - 4-f or nyl - 6- met hoxy- 14- oxa- 1, 11- di azat etracycl o-
(7.4.1.0.0)tefradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, |ame 35
trexol4q dexrﬁiﬁg—ﬁﬂéro hi oni nase, 2'-cyano-2'-deoxy-N4-pal mitoyi-I|-B-D

ar abi nof uranosyl cytosine and 3-am nopyri di ne-2-car boxal dehyde t hi o-

sem car bazorg.the presgnt expedmant descigpénnsthedhbibitiancofiidemawsel po@ift anti WO

2008/ 155000 PCT/ EP2008/ 0041 .. 37. bodi es_.t wt h..fact ther th
fhose I+ ot ach g ol by 3fnerBofieRs K BOHEE T o5t ugumb,  and

tumour - SUpPPrEgs 8slsIfBaHWS HCH sababi® 281 d\é’ﬂé@hirpﬁibrgﬁrélﬁldté/ﬂgiﬁw\éila
reconbi nant virus-nedi ated gene transfer (see US Patent No. 6,069, 134,

for e | e)forraet) cewidbe déstthubstances mrefaddrdrimilosfaryi el coneenirations on t he
prolif_a- tion/vi aI'OtLXfof t upour ce i

sefies. After urther days of culltlvséti'oﬂ in 'satarrucr)'n-containing medium,
the tumour cell proliferation/tumour cell vitality can be determined by
means of an Alamar Blue test system.

2.0 . 2.0 Experimental procedure

2.1 Cell culture

For example commercially available colon carcinoma cell 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
are detached from the culture dishes with the aid of trypsin solution and
sown in suitable dilution in fresh medium. The cells are cultivated at 37°
Celsius and 10% COs,.

30
2.2, Sowing of the cells
A defined number of cells (for exampie 2000 celis) per culture/well in a
volume of 180 pi of culture medium are sown in microtitre plates (96
35

‘well cell-culture plates) using a multichannel pipette. The cells are sub-
sequently cultivated in a COZ2 incubator (37°C and 10% CO2).



10 1.0 Background In the present experinent description, the inhibition of
tunmour cell prolif- eration/tunour cell vitality by active ingredients is
descri bwah 200kessoml | s are sown in a suitable cell densipcy/EPoeosicosictitre

plates (96-well 15 format) and the tggt substances are added in the form of
a concentration series. After four further days of cultivation in

serum contai ning nedium the tunour cell proliferation/tunmour cell vitality
can be determined by neans of an Alamar Blue test system 20 2.0
Experinmental procedure 2.1 Cell culture For exanple commercially avail able
colon carcinoma cell lines, ovary cell 25 lines, prostate cell lines or
breast cel 2.3.jAdditiogt of theifest suibstancescul tivated in medium At intervals of
several days, the cells are detached fromthe culture dishes with the aid

of trypsin solution and sown in suitable dilution in fresh nmedium The j
cel I's are quktteyedtsbtaicedaredfissad, ¥6r extmpRYIrORS@ aAd sepseng of the cells .
A defd ned nunber of cells (for exanple 2000 cells) per culture/well in a '
vol une of 286Ny eotpleydct inreorigsgpudingreonseniialion (f deyted inea gildiass (96 35

wel | cell-cul.ture . .plat usi n i ghannel, pi L ells are sub
sequent | y SHIiBHG By 2R R PRt 8'{@?@ SRS %&b%oaﬂaqﬁ%@ 2008/ 155000
PCT/ EP2008489448ihg ordfheefBeiehdylbt irtnadvetifgredrsiits sHEShameered The test

substances are dissolved, for exanple; in O and subse- quently enpl oyed

i n corr espéptiatyolibaronceatrationy iGellqusiure mediurg igiadded dathestastes) in the

ei 11 croncy 8P TEHEEEln (R B RBTR M BOORRR S PERETG D" 0
;«.éoncent r at isapstanees ko e tallsecdie@gke Place addeslsaetdisy d4€8ie ddvingbst ances in
..gorrespondi ng concentrations. The additi on of the test substances to the

cel I's can vhkee peilfcd odhistend, dasachapsagliinef suhpiagee solution from

the predilution piate are added to the culturesiwells. The cells are culti-
15 vated for a further 4 days at 37° Celsius and 10% COa.

2.4. Measurement of the colour reaction

20 In each case, 20 yl of Alamar Blue reagent are added per well, and the
-+ microtitre plates are incubated, for example, for a further seven hours in a

CO2 incubator (at 37°C and 10% CO2). The plates are measured in a

reader with a fluorescence filter at a wavelength of 540 nm. The plates can

be shaken gently immediately before the measurement.

&
St

25

3. Evaluation

The absorbance value of the medium controf (no celis and test substances
30 used) is subtracted from all other absorbance values. The controls (cells

without test substance) are set equal to 100 per cent, and all other absor-

bance values are set in refation thereto (for example in % of controf):

Calculation:

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

35 =
(value with celis - value of medium control)




of the cells. To this end, in each case 20 pl of substance solution from
the predilution plate are added to the cultures/wells. The cells are culti-
15 vat esvd mws/@ssbor t her 4 days at 37 Cel sius and 10% Cegx/iZ2dnsiobaasur ement of
the colour reaction 20 In each case,_ gQ pt of Al amar Bl ue reagent are added
per well, and the mnicrotitre plates are incubated, for exanple, for a
further seven hours in a C02 incubator (at 37C and 10% C02). The plates are
neasured in a reader with a fluorescence filter at a wavel ength of 540 nm
The pl at es |Cavallpss @Bk Thisiaoh) ¥re deteahmeal witheleodia dof ReatEias prenent . 25 3.
Eval uati on The absorbance val ue of the mediumcontrol (no cells and test
subst ances gransused) as,Sosexamale; &S %.rom al | ot her absorbance val ues. The

a1 othor - Sesfarafl Afthabd a 2105k G16 e AiRoPSh SFPNRbubI BT, rnle s 2

of control): Calculation: 35 100 * (value with cells and test substance -
val ué of nmediumcontrol) (value with cells - value of nediumcontrol) WO
2008/ 155000 PCT/ EP2008/ 004151 -39 1C50 values (50% inhibition) are

det er m ned ,w ) .St at | Rﬁ pro- granms, such as, for exanple, RS1.
| C50 data P Bet +HAg—to—t he invention are showmn in Table 1. 5
4.0 Test for the inhibition of PDKL 10 The experinental batches are carried
out in a flashplate systemwith 384 wells/mcrotitration plate. In each
case, the PDKl1l sanple Hi s6-PDK1(A1-50)( 3.4 nM, the PDK1 substrate

bi ot iy bA- 87 aldrEreEeR caEBE QEVRafeYhplat syshem Willndsdn) , 4M ATP
(with 0.2pC _Qf - AT.P/ ) and the test substance in 50pl of conventi onal
%xperi ment elgz{pﬁfﬁgﬁﬁsgﬁﬁ Il are incu- _

\; in each case, the PDK1 sample Hisg-PDK1(A1-50)( 3.4 nM), the PDK1
substrate biotin-bA-bA-KTFCGTPEYLAPEVRREPRILSEEEQEMFRDFDY-
IADWC (400 nM), 4 M ATP (with 0.2uCi of **P-ATP/well) and the test

1 substance in 50! of conventional experimental solution per well are incu-
- bated at 30°C for 60 min. The {est substances are empioyed in corres-
ponding concentrations (if desired in a dilution series). The control is car-
ried out without test substance. The reaction is stop.ped using standard -
20‘__ methods and washed. The activity of the kinase is measured via the incor-

_porated radicactivity in fop count. In order to determine the non-specific
kinase reaction (blank value), the experimental batches are carried out in

the presence of 100 nM staurosporin.

5.0 Evaluation

The radioactivity (decompositions per minute) of the blank value (no use of

test substance in the presence of staurosporin) is subtracted from all other

%0 radioactivity values. The controls (kinase activity without test substance)
are set equal to 100 per cent and all other radioactivity values (after sub-
tracting the blank value) are expressed set in relation thereto (for example
in % of the control). | '

35

Calculation:



bated at 30C for 60 mn. The test substances are enployed in corres- ponding
concentrations (if desired in a dilution series). The control is car- ried
out wi t Regbodsasippsubst ance. The reaction is stopped usgdgesbangard 20

nmet hods and washed. The activity of t%ﬁ ki nase is nmeasured via the incor-
porated radi oactivity in top count. order to determ ne the non-specific
ki nase reaction (blank value), the experinental batches are carried out in
the presence of 100 nM staurosporl n. 25 5.0 Evaluation The radi oactivity

(deconposi t ( he bl 0 test substance
in the prese# SGSE Wi G2 Hér radioactivity
val ues. The control S (kl(rvame amqe\umyrovwbmmvan@t substance) are set equal
to 100 per cg nd al.l .other radioactivity values (after sub- tracting the
bl ank val ue') chp?r”e&ed set inrelation thereto (for exanple in %of the

control). 35 Cal cul ation: WD 2008/ 155000 PCT/ EP2008/ 004151 -40 100* (val ue
of the ki nd€g, eaitibyi(50%\ihhibitioa$ ares dokiraie withlilen hidval stefistics pral ue of the
control - blank. val ue) % of the control 5 I C50 values (50% i nhibition)

are det er miHames BUCh@safer @l Retli Kesosiada obpamREYNdIS geprreNgd f or

exanpl e, R ording to the invention are

i ndi cat ed ﬁé t%gﬁ% ﬁﬁh%&ﬁ?ﬁcﬁgﬂggﬁﬁéﬁg?&?m Manuf act ur er

R e e ---- Mcrotitre
plates for cell culture 167008 Nunc (Nunclon Surface 96-wel| plate) 15 DVEM
P04- 0gp50 Pan Bi ot ech

T—} o Material OCrder No. Manufacturer
- Microtitre plates for cell culture 167008 Nunc
(Nunclon Surface 96-well plate)
5 pMEM P04-03550 Pan Biotech
| PBS (10x) Duibecco 14200-067 Gibco
96-well plates (polypropylene) 267334 © Nunc
20 AlamarBlue™ BUF012B Serotec
- Fcs 1302 Pan Biotech GmbH
Trypsin/EDTA solution 10x L 2153 Biochrom AG
B - 75cm? culture bottles ) 353136 BD Falcon
A2780 93112519 ECACC
Colo205 CCL222 ATCC
MCF7 HTB22 ATCC
>0 PC3 . - CRL-1435 ATCC
384-well flash plates SMP410A001PK  Perkin Elmer

APCI-MS (atmospheric pressure chemical ionisation - mass spec trometry)
35 (M+H)"



PBS (10x) Dul becco 14200-067 G bco 96-wel |l pl ates (pol ypropyl ene) 267334

Nunc
Trypsin
353136 BD

ﬁ%ﬁ@g?fﬁéghw

20 Al anar Bl ueTM BUFO12B Serotec FCS 1302 Pan Bi ot ech GrbH
ion 1 Ox L 2153 Bi ochrom AG 25 75c
A2780 93112519 ECACC Col 0205 CCL2

tles
TZT% cfg\l_tl_ﬁcptzcbtﬁ;%g{ HTB22 ATCC

30 PC3 CRL-1435 ATCC 384-well flash ﬂﬂ ates SWMP410AQ01 PK Perkin El ner

APCl - M5 (at nospheric pressure chem cal
(MtH) " WD 2008/ 155000 PCT/ EP2008/ 004151

ionisation -

e (Merck KGaA,
PO4 Eluent B:

Cat .

mass spectronetry) 35

-41- HPLC gradi ent system Col um:.
1. 02129. 0001)
acetonitrile + 10% of water

5 El uents:
Fl ow

Chronolith f
El uent A: O: el L
rate: 4 mMm/mn. 10 G adi ent

99% of B OCwlEkanple 1 20 The preparation

pyrrol ol gy P eommante RE 1k feterkBan, cat. 1.02129.0001)

5  Eluents:

Om nl1l%of B

Eluent A: 0.1 M agqueous NaH2P0O4

Eluent B: acetonitrile + 10% of water

Flow rate: 4 ml/min
Gradient;

1 mn 1%fB 7 mn 99%o0of B 8 mn

of 4-butyl-6- (I

10

0 min 1% of B

1 min 1% of B

7 min 98% of B

8 min 99% of B
15

Example 1
20 The preparation of 4-butyl-6-(1H-pyrrolo[2,3-b]pyridin-3-y)pyrimidin-2-yl-

amine ("A1"} is carried out analogously to the following scheme

; ‘J_/
25 | ~ \ H— / O =
s
N~ N .
o co B
o} /\s NN
CLPd(PPh.)
2 3/2 O)\O
30 Cul )v
. HZ
guanidinium carbonate : N™ N
- (‘ \ | =
N= f
35 N
H

"A1 Ll



amne ("Al") is carried out anal ogously to the follow ng schene 25 NN O O
COCIZPd(PPh3)z NN \ O O30 Cul z guanidiniumcarbonate NN N 35 N H

A VO Q0804 pa880 PCT/ EP2008/ 004151 -42 1.1 526 my @Q¢Ada bd1sPf
bis(tri pheny% %gsphl ne) pal l adiunm(l1) chlo- ride and 57. r2r 6@(@% 30 nmmol ) of

copper(l) iodide are added to a sol ut ®n of 5 5.16 g (15.0 mml) of
tent-butyl 3-iodopyrrol o2, 3-b]pyridine-I-carboxylate in 100 m of

t et rahydrof uran. Carbon nonoxide is passed into this solution in an

aut ocl ave apparatus. 1.85 g (22.5 nmmol) of 1-hexine and 1.52 g (15 nmol) of
triethylam ne are then added. The reaction mxture is stirred in the

aut ocl ave dppar at@s rg(0.48 rinmui)s:)flhmiafrpmnmp@ssphme;cﬁallﬁdatmﬂlk)fchb:ar- 10 bon
nmonoxi de. The reaction nixture is washed with satur%ted sodi um chlio ride

solngt i 03 HAg an@é%&m&% 39Hag’@l).<§‘<@ppea9tle@d@nqrﬁa&h &R tBrosRIbHem et Tge i
T
Coe e i o SRS BAARERA AR, L¥lopg APl TR MifieANcaBt g (51 > The

et her/ et hylin 40@haltof teBathwei’lltran t@arﬁ;ohuhahoﬂdda&ppa&eﬁ‘mw WEF solutpg, 3-

b] pyri di ne- 1- car boxyl ate as col ourless oil; ESI : %rrg(ZOmml)
of sodi um inPBahdedave aPRAals. (18R dER SmBipibef 1 Pesine ard 15

(15 mmol) of triethylamine are then added. The reaction mixture is stirred
in the autoclave apparatus for 48 hours under a pressure of 1 atm of car-
10 bon monoxide. The reaction mixture is washed with saturated sodium chlo-
. ~ ride solution, and the agueous phase is extracted with dichioromethane.
The combined organic phases are dried over sodium sulfate and evapo-
rated. The residue is chromatographed on a silica-gel column with pet}ro-
15 leum ether/ethyl acetate as eluent: tert-butyl 3-hept~2-ynoylpy_rrofo[2,3—
blpyridine-1-carboxylate as colourless oil; ESI 327.

1.2 278 mg (2.0 mmol) of sodium carbonate aré added to a solution of
314 mg (0.96 mmol) of tert-butyl 3-hept-2-inoylpyrroloj2,3-blpyridine-1-car-
20 boxylate and 130 mg (0.72 mmol) of guanidine carbonate in 2 mi of ethyl-
ene glycol monomethyl ether, and the mixture is heated at the boil for 24
hours. After cooling, the mixture is partitioned between water and ethyl
acetate. The organic phase is dried over sodium sulfate, evaporated, and |
-J 25 ‘the residue is chromatographed using preparative HPLC, giving 4-butyl-8-
(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-ylamine ("A1"} as colourless
solid; ESI 269;
'H NMR (DMSO-dg) & [ppm] 0.92 (t, J = 7.3 Hz, 3H), 1.35 (sextet, J =
30 7.3 Hz, 2H), 1.66 (quintet, J = 7.3 Hz, 2H), 2.49 (t, J = 7.3 Hz, 2H), 8.35 (s,
2H), 6.97 (s, 1H), 7.17 (dd, J1 = 8.0 Hz, Jp = 4.5 Hz, 1H), 8.27 (dd, J¢ =
45Hz, J;=1Hz, 1H), 8.30 (d, J =3 Hz, 1H), 8.90 (dd, J1 =4.5 Hz, Jp =
8 Hz, J = 1 Hz, 1H), 12.1 (bs, 1H), |
35
The following compounds are obtained analogously




20 314

ng (0.96 nmmol) of tert-butyl

3-hept - 2-i noyl pyrrol o[ 2, 3-b] pyri di ne- 1-car -
of guani di ne carbonate in 2 n
t he m x¥onrecsssdeat ed at the boil
is partitioned between water and ethy,
over sodium sul fate,

of ethyl- ene glyc
for 24 hours.
acet ate.

evapor at ed, and

preparative HPLC, giving 4- butyI

ol nononet hyl et

boxyl ate and 130 ng (0.72 mmol)

her, and

Af t epcT/oplioBgo41$he m xture
The organi c phase is dried

 the residue is chromatographed using

35

(1F+pyrro|o[2,3-b]pyridin-3-y|)pyrinidin-2-y|anine ("Al") as colourless
solid; ESI 269; 1H NVR (DMSO-d5) S [ppn] 0.92 (t, J = 7.3 Hz, 3H), 1.35
(sextet, 1 = 30.7.3 Hz, 2H), 1.66 (quintet, J =7 3 Hz, 2H), 2 49 (t, J =
7.3 Hz, 2HPompomsd (s, 2H) Naglegandiey siuctyje 7. 17 (dd, Alﬁalyﬂca@tw J2 = 4.5
Hz, 1 H),|8.2¢,(dd,| Ji _ 4.5 H, J2 =1H, 1H,|[8.30(d, J =3 Hz, 1H),
8.90 (dd,|J1 =4.5/Hz, J2 = 8 Hz, J2 =1 Hz, 1 H, 12.1 (bsL,l H) . 35 The
f ol | owi ng| coftpalindg &Pacablt@ hidgyanudd|dFoljplyidMEZ-2008/ 195810288
PCT/ £P2008/ 004151 |-43 Cb ound Na nd/or structure Analytical data No.
"A2" 4- Phenyl - 6- (1K pyrr ol [W@”'BP- -Nad“"ﬁ% ESI P88 5
yl) pyri m gim=gayian je 401 0] 2, din-13- ESI254
yl) pyrimdin- 2'-3’y| am ﬂ?“’%@dﬁ gﬁ\/@?ﬂ I:ﬂﬂ?h@)ﬂ & H- pyr\rjE$ll @y{l
[ 2, 3-b] pyri di n- 3- yI)pyrln1¢ﬂnﬁmmymaﬁwnmunHH2 N J N 15 "A26" 3- [2-An1no-6-(1
H.pyrr0| o[-2,-3- h] n\/rn din- ESI 270 3-v|Ypvrimdin- _yl ] prmlgan_1_n!
- "AL" 4-Methoxymethyl-6-(TH-pyrrolo-
10 [2,3-b]pyridin-3-yl)pyrimidin-2-ylamine
NH,
.
Yoo A
|
15 —
"A28" 3-[2-Amino-6-(1H-pyrrolo[2, 3-b]pyridin- ESI 270
3-yl)pyrimidin-4-yl]propan-1-ol
20
"A27" 4-Methoxymethyl-6-(1H-pyrrolo- ESI 256
[2,3-b]pyridin-3-yl}pyrimidin-2-ylamine
30 i
\




N 20 NO NIN 25 "A27" 4- Met hoxynet hyl -6- (1H pyrrol o- ESI 256

[2,3-b]pyridin-3-yl)pyrimdin-2-ylamine N/y N30 NO- NN 35 W

2008/ 155D oReEs06P2008/ 004151 -44 " A28" 3-[ 2- Am no- 6-HCi/EP2608/004151

H pyrrol o[ 2, 3-b] pyridin- ESI 284 3-y|lgyri m di n-4-yl]propionic acid N- N O
5 NO NN 10 "A29" 4-[2-Am no-6-(1Hpyrrol o[ 2, 3-b] pyridin- ESI 284

3-yl)pyrimdin-4-yl]butan-1-ol N ~N N O 15 N N "A30"

4-[2- Ami no- 6- (1H pyrrol o[ 2, 3-b] pyridin- ESI 298

"A28" 3-[2-Amino-6-(1H-pyrrolo[2,3-b]pyridin- ESI 284
3-yl)pyrimidin-4-ylipropionic acid
-5
10 "AZ29" 4-[2-Amino-6-{1H-pyrrolo[2,3-b]pyridin- ESI 284
3-yhpyrimidin-4-yllbutan-1-ol
N
>/N
N4 ?/\/\' |
— O
15 :
B
N~ N
"A30" 4-[2-Amino-6-(1H-pyrrolo[2, 3-b]pyridin- ESI 298
20 - 3-yDpyrimidin-4-yl]butyric acid
w25
Example 2
30

The preparation of 4-ethyl-6-(1 H’~pyfrolo[2,3-b]pyridin-3-y!)pyrimidin-2—yl—

amine ("A5") is carried out analogously to the following scheme

35




20 3-yl)pyrimdin-4-yl]Jbutyric acid NN N O O25 N\N Exanple 2 30 The
preparation of 4-ethyl-6-(1 H pyrrolo[2, 3-b] pyridin-3-yl)pyrimdin-2-yl-
amne ("A5") is carried out anal ogously to the followi ng schenme 35 WD
2008/ 155Q9ho8k06°,2008/ 004151 -45- 0 A 0 5 N H Al Clpd-thtpatms/ovs a2

guani di ni um carbonate NY N jN "A5" | %g HN 2.1 5.6 g (42.0 nmol ) of
aluminiumtrichloride are added to a solution of 1.0 g (8.47 mmol) of
pyrrol o[ 2,3-b]pyridine in 100 m of dichloronethane, 15 and the mixture is
stirred at roomtenperature for 2 h. 52 m (0.2 M 10.09 mmol) of
pent - 2-ynoyl chloride dissglved in dichloronethane are then slowy added

dropwi se to the reaction s@lution. The mxture is left/to stir at room
tenperature for a furthey 1 }\;[ Sat ur at ed sodMym gen 20 carbonate
c

solution isga to the rea “mi xture until/néutral, and the al umi nium
salt preci p|ta,te 15 fiktered—off—wth sucki The aqueous phase is
separ ated of IN anﬁ extract edA|t;v¥i ce with di t hane. The conbi ned

guanidinium carbonate

HA5 n

10 : >

2.1 5.6 g (42.0 mmol) of aluminium trichloride are added to a solution
of 1.0 g (8.47 mmol) of pyrrolo[2,3-b]pyridine in 100 ml of dichloromethane,
15 and the mixture is stirred at room temperature for 2 h. 52 mi (0.2 M,
10.09 mmol) of pent-2-ynoyl chloride dissolved in dichloromethane are
then slowly added dropwise to the reaction solution. The mixture is left to
stir at room temperature for a further 16 h. Saturated sodium hydrogen-
20 carbonate solution is added to the reaction mixture until n_eutral, and the
aluminium salt precipitate is filiered off with suction. The aqueous phase is
separated off and extracted twice with dichioromethane. The combined

organic phases are washed with saturated sodium chloride sclution, dried

j'.{ b “vi
}f\%y}j

o5 . Over magnesium sulfate and evaporated. The residue is empioyed in the
next reaction without further purification. 1-(1H-Pyrrolo[2,3-b]pyridin-3-yl}-
pent-2-yn-1-one (74% purity) is cbtained as colourless oil; ESI 199.

2.2 2.1 g (15.12 mmol) of potassium carbonate are added to a solution
30 of 600 mg (3.03 mmol) of (1H-pyrrolo[2,3-b]pyridin-3-yhpent-2-yn-1-one
and 660 mg (3.66 mmol) of guanidine carbonate in 10 ml of ethylene glycol
monomethyl ether, and the mixture is heated at the boil for 4 hours. After
cooling, the mixture is partitioned between water and ethyl acetate. The

35 organic phase is dried over sodium sulfate, evaporated, and the residue is




organi ¢ phases are washed with saturated sodium chloride solution, dried D
25 over magnesium sul fate and evaporated. The residue is enployed in the
next reagldsfiisdhdehout further purification 1-(1 PCT/EP2008/604151

H Pyrrol o[ 2, 3-b] pyridin-3-yl)- pent- @yn 1- one (74%pur|ty§ I's obtained as
€olourless oil; ESI 199. 2.2 2.1 g (I3 12 mmol ) of potassium carbonate are
added to a solution 30 of 600 ng (3.03 mmol) of (I

H-pyrrol o[ 2, 3-b] pyridin-3-yl)pent-2-yn-1 -one and 660 ng (3.66 nmml) of

guani di ne j ; - oY er, and the
i ure s CRonfARbEphRIA e pRiparhile BRECOLURR - ‘q'F“ng, VI e
partiti onef, Béfpyereiin-Baylgryriandine- ylﬁmlaetfz%"¢as’c'bﬁ)tﬁﬁssrsghajtl ESph4Ee is dried
over sodiumsul fate evaﬁo rated, and the residue is WO 2008/ 155000

PCT/ EP2008/|'¢M48](DM&@ -G rsdprﬁ‘ﬁ‘&)ér%’p@eh UsPR§izoBERat-&Pi(de. HPEC, gi vi ng

col ogt | east O i 1415 256 8 QR SR Qe M LT B s LU
3H), 2 50 (984 64 Hz, 4H@ &lzqda F =14@H22J11)-r 1673382(151—1) %{525@ PZ (s 1H),
7.17 (dd, J1 = 8.14 L 32 =

H) , 4.9 Hz
1.73 Hz, 1213)9 Ha, B2, (8091 ﬁdd:J1z=78§5rhiz J1=H) 568*2911P()dd|§ 121bs, Hy5 Hz, 2
1.56 Hz, 1 H, 12.12 (bs, 1 H. The follow ng conpounds are obtai ned
anal ogously 10 Conpound Narme and/or structure Analytical data No. "A6"
~4-Pentyl - GThéﬁbWIh?b@ hihodmbb Rive iotdingd ab&logd8gly 15 yl) pyri ni di n-2-yl ani ne
"A8"1 - (4- Propyl cycl ohexyl) - 6- (1H pyrrol o- ESI 336
[2,3-D] pyridin-3-yl)pyrimdin-2-ylamne HZN NN 20 N N

‘”Pj% Compound Name and/or structure Analytical data
No.
"Ac" 4-Pentyl-6-(1H-pyrrolo[2,3-blpyridin-3- ESI 282
15 . yhpyrimidin-2-ylamine
"AB" 4-(4-Propylcyclohexyl)-6-(1H-pyrrolo- . ESI 336

[2,3-b]pyridin-3-yl)pyrimidin-2-ylamine

N
20
\,3 95 "AQ" 4-(4-Propyiphenyl)-6-(1H-pyrrolof2,3- ESi 330
b]pyridin-3-yl)pyrimidin-2-ylamine
"A10" 4-Methyl-6-(1H-pyrrolo[2,3-b]pyridin-3-
yl)pyrimidin-2-ylamine
30

35




H 25 "A9" 4-(4-Propyl phenyl)-6-(1 H-pyrrol o[ 2,3- ESI 330

bl pyridin-3-yl)pyrimdin-2-ylamne "A 00"

4- Vet hy kwSadodisgayg r ol of 2, 3-b] pyri di n-3- yl)pyrimidi n?%«ryﬂpamsmtu?@ 35 V\D
2008/ 155000 PCTI EP2008/ 004151 -47 "A31"

4- Met hyl - 6- (1H pyrrol o[ 2, 3-b] pyri di n: {-ESI 226 yl)pyrimdin-2-ylamne N
/- N 5 NNN10 "A32' 4-(5-Brono-1H pyrrol o[ 2, 3-b] pyridin-3- ESI 319
yl)-6-eth yl py ri mi di n-2-yl ami ne N // N NI15 Br. NN "A33"

4- (3- Ni t r ophegyty - 6F (T HrRY Rl QL0h 2 SaroEok a3 a0
] Pyr i di nd3- y15 pyr i rioct ReS o1 Qi AR PIEARI S, - AR 226
4- (3- Ami ngphenyl ) - 61 ( 1H pyyhplohRiiB2-Eahni@03 bl pyrid in-3-yl)pyri m d
i n-2-ylamjne 30 N
5
10 - "A32" 4-(5-Bromo~1H—pyrrolo[Z,B—b]pyridih-3- ESI 319
yl)-6-ethylpyrimidin-2-ylamine
15
"A33" 4-(3-Nitrophenyi)-6-(1H-pyrroio[2,3- ESI 333
20 bipyridin-3-yl)pyrimidin-2-ylamine
£ RN
' o
N
"A34" 4-(3-Aminophenyi}-6-(1H-pyrrolo[2,3- ESI 303
blpyridin-3-yl)pyrimidin-2-ylamine
30
35




P o o

N 35 N- --ccemnmnnn- WO 2008/ 155000 PC P/ EP2008/ 004151 -48 "A35"
4-Ethyl -6-(2-nmethyl -1 Hpyrrolo[2,3- ESI 254

b] pyri di n-3-) imdin-2-ylamne NN 5 N NN10 "A36" 4-(4-Chl oro-1
H pyrrol@P%,O@%S?%Og?ri din-3- ESI 274 yl)-6-ethylpyrim _diéﬁ?%’%ﬁg@ﬁ]‘i% NN / O
NCl 15 N N "A37" 3-(2-Am no- 6- et hyl tmdin-4-yl)-1 H ESI 265 20 -
pyrrol o[ 2, 3-bj pyridi ne-5-carbonitrile NNN N 25 NN- -~ 30 35 W
2008/ 155000 PCT/ EP2008/ 004151 -49- Exanple 3
"A35" 4-Ethyl-6-(2-methyl-1H-pyrrolof2, 3- ESI 254
b]pyridin-3-y|)pyrimidin-Q—ylamine
5
10 "A36" 4-(4-Chioro-1H-pyrrolof2, 3-blpyridin-3- ESI 274
yl)-6-ethylpyrimidin-2-ylamine
3
15
"A37" 3-(2-Amino-6-ethylpyrimidin-4-yl)-1H- ESI 265
20 pyrrolo[2,3-blpyridine-5-carbonitrile
I s
30

35



The preparation of 4-(1-benzyl-1H pyrrol o[ 2, 3-b]pyridin-3-yl)-6-butylpyrim -
S din-2-ylamne ("AT') is carried out analogously to the foll ow ng schene
(cocl) 2 | / \ N/ \\ 10 H C ZPd(PPh3)z rc b i um
Carbonat RS £ ) N Al 20 511 04 g (5.00 nmo g g

N- benzyl - 7- azai ndol e are dissolved in4925 m of 1,2-di net hoxyet hane under
nitrogen and cooled to OC. 0.44 m (5.00 mol) of oxalyl chloride are then
added dropwi se at 0C, and the reaction mxture is heated at the boil for 2
hours. 35 .05, mol ) of bis(triphenyl phosphine)palladiun{ll) chloride,
10 ng 25 (& | ) of copper(l) iodide, 0.59 mM (5.00 mml) of 1-hexine
and - 1.38 nl (10.0 nmol) of triethylamne are then added successively, and
the reaction mxture is stirred at roomtenperature for 1 hour. The reac-

tion nixturEhe preparatienioff-f h-beazyir Hi-wyreli2 dnblonnidin: el SobulylyAmind 30

i e over "Wher nTte P BXePOTELT A0SR0y I ROBRP R " oor aphed |

on a SI | ica-gel columm with petroleumether/ethyl acetate: 1-(1-benzyl-
H pyrrol o] 2, 3-b] pyri di n- 3=yl ) hept-2-yn-1-one as orange 35 yellow oil; ESI
317. WD 2008/ 155000 PC r/E (ég)% / 004151 -50_.3: The cyclisation using

guani di ni um ate to gi 2( 1- benzyl -
1H pyrrol of ]p r|d|~n—3—y+j—6——bm‘ylpyr|rﬁ*'
| ess crystal

358) is c@tlried out | og
foll 03(\6 ng corrpoun S are ol&qjd@,@@na 2naI o@w
\,/\/

am ne ("A7") (col our-
NExanpl e 1. 5 The

‘{(N}
£
Y

guanidinium carbonate

15 -

IGA7H

3.1 1.04 g (5.00 mmoi) of N-benzyl-7-azaindole are dissolved in
20 25 mi of 1,2-dimethoxyethane under nitrogen and cooled to 0°C.
0.44 ml (5.00 mmol) of oxalyl chioride are then added dropwise at 0°C,
and the reaction mixture is heated at the boil foré hours. 35 mg
(0.05 mmol) of'bis(triphenylphosphine)palladium(lI) chloride, 10 mg
' 25 {0.05 mmol) of copper(l) iodide, 0.59 mi (5.00 mmol) of 1-hexine and
1.38 ml (10.0 mmo}) of triethylamine are then added successively, and
the reaction mixture is stirred at room temperature for 1 hour. The reac-
tion mixture is dijuted with saturated sodium chloride solution and
20 extracted with 20 ml of dichloromethane. The combined organic phases
are dried over sodium suifate and evaporaied. The résidue is chroma-
fographed on a silica~gel column with petroleum ether/ethyl acetate:
1-(1-benzyl-1H-pyrrolo]2, 3-b]pyridin-3-yi)hept-2-yn-1-one as orange-

yellow oil; ESI 317.
35



Conmpound Nanme and/or structure Analytical data No. 10 "A7a"

4-[ 1- (4- Met hoxybenzyl ) -1H pyrrolo[2,3- ESI 376 b]lpy ri di n-3-yl]-6-meth
oxym et Ry 10kiisEdoh di n-2-ylamine NH / 1. 15 N--4 O pg/Nofhsgooied”

[ 2- Ami no- 6- (1- benzyl -1 Hpyrrolo[2,3- ESI 332 20

b] pyri di n-3-yl) pyrimdin-4-yl] net hanoPUN- 11 NNO 25 INN 30 35 WO
2008/ 155000 PCT/ EP2008/ 004151 -51- Exanple 4 The preparation of

4- hydr oxymnet hyl - 6- (1H pyrrol o[ 2, 3-b] pyridin-3-yl)- 5 pyrimdin-2-ylam ne

"ALL1") g . usl 1. | Qi . i
E.} S (1 C%—BIBS . rl(r)l W%h@%@é@%&@%lg%xgmgﬁbéﬁjbﬁﬂme% g|§§ Qg(q'?oe%z%—( CHO3 O
1H-pyrrolo[2,3-b]pyridin-3-y1)-6-butylpyrimidin-2-ylamine ("A7") (colour-

less crystals; ESI 358) is carried out analogously to Example 1.

> The following compounds are obtained analogously
Compound Name and/or structure Analytical data
No. '
10 "ATa" 4-1-(4-Methoxybenzyl)-1H-pyrrolof2,3- ESI 376
. blpyridin-3-yl}-6-methoxymethylpyrimi-
e din-2-ylamine

NH,
| N

15 N 4//& /N
N
\ \ ‘g

J
AN
"A38" .| [2-Amino-6-(1-benzyi-1H-pyrrolo[2,3- ESI 332
20
blpyridin-3-ybpyrimidin-4-yljmethanol
B
w25
\
30 /
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Cul OO NEt3 A- 15 guanidi nium carbonate HZN! N OH N 2-net hoxyet hanol
K2CO3 "All1" reflux NNH 20 The follow ng conpounds are obtained

anal ogowad yoSesgoeund Nane and/ or structure Anal ytical pdav@2o08moNG1 " A26"
3-[2-Am no-6-(1 H pyrrol o[ 2, 3-Db] pyri ﬂﬁﬂr‘ ESI 270 3-yl) pyri mid i n-4-yl]
propan-1| -ol N~ // N 30 NO 35 WD 2008/ 155000 PCT/ EP2008/ 004151
-52 "A29" 4-[2-Am no-6-(1 Hpyrrolo[2,3-b]pyridin- ESI 284 3-yl)pyrimd
in-4-yl]Jbutan-1 -ol NN 5 N'O NN 10 Exanple 5 The preparation of

Example 4

The preparation of 4-hydroxymethyi-6-(1H-pyrrolo]2,3-b]jpyridin-3-yi)-
pyrimidin-2-ylamine ("A11") is carried out analogously to the following

5
scheme
- O-Si(CH,), 5 O-SKCH,),
10 N/ }\ ' co g
o Q Cl,Pd(PPh,),
Cul
NEt,
15 : guanidinium carbonate
2-methoxyethanol
KZCOS HA1 1“
reflux
20
The following compounds are obtained analogously
Compound Name and/or structure Analytical data
"A26" 3-[2-Amino-6-(TH-pyrrolo[2,3-b]pyridin- ESI 270
3-yhpyrimidin-4-ytlpropan-1-ol
30

35



2-[ 2- am no- 6- (1 H-pyrrol o[ 2, 3-b] pyridin-3-yl)pyrimdin-4-yl methyl]isoindol e-
15 1, 3-dione ("A12"),

4- am norgwd ByoknSsobpyr rol of 2, 3-b] pyri di n- 3- yI)pyrl m di n-pE-yt@sdtRalsi ALS) and

4- (N, N-di net hyl am nonet hyl ) - 6- (pyrroég 3-b]lpyridin-3-yl)pyrimd in-2-yl-

amne ("A18") 20 is carried out anal® usly to the follow ng schenre 25 30

35 WO 2008/ 155000 PCT/ EP2008/004151 -53- HI ~ NO~O \' \ ON5 NN CO\
\'0 0d 2Pd(PPh3)2 N NCul o NEt3 HZNN 10 O guanidinium carbonate N\ /

N- 2-neth ® : ¢ el L te |
vat er )maHZﬁ Xyl\}\agNl - Qﬂzﬁé”ﬁ'ﬁﬂf ol 2 ﬂ PTbHﬁ'EI‘ﬁ N SFA Ne ( in
3—yl)pyrimidin_4 yl]butan 1-0l _

5
10
Example 5
¢ |
B The preparation of
5 2-[2-amino-8-(1H-pyrrolo[2,3-bipyridin-3-yl)pyrimidin-4-yimethyiliscindole-
1,3-dione ("A12"),
4-aminomethyl-6-(pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-ylamine ("A15) and
4-(N,N-dimethylaminomethyl)-6-(pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-yl-
amine ("A18")
20 is carried out analogously to the following scheme
oos
30

35



20 HN H "A18" "Al15" The follow ng conmpounds are obt ai ned anal ogously 25
Conmpound Nane and/or structure Analytical data No. "Al3" 2-{3-[2-Am no-6-(1
Hpyrro 399 b] pyridi n-3-y I) pyri mid ropy 1}
S0 ) cor b fudpsl, 500 DL PET RN N o5t B o odisaaeuthis?

FCT/ EP2008/ 004151 -54 "Al4" 2-{4- [2";5%1 no- 6- (1H pyrrol o[ 2, 3- ESI 413

b] pyridin-3-yl)pyrimdin-4-yi]butyl}- isoindole-1,3-dione fi2N5 NO N\IN
O NNH 10 "A16" 4-(3-Am nopropyl)-6-(1H pyrrolo[2,3- ESI 269

b] pyri din-3-yl)pyrimdin-2-ylam ne H2 N N

O .
H b
f NN o . o
| = AN 9] - N
5 N/ N}\ CO ‘ \: N 0
o7 9 Cl,Pd(PPh,), N® N
Cul }‘O
0
NE,
10 o 0
guanidinium carbonate
iy 2-methoxyethanol - A12"
- K,CO,
reflux
15 H.N
methylamine (40% in water) 2 >¢N HZNFN
- N N / NH2 N N / N,--
ethano! /
reflux , _TY —— | Sy
20 gy N} NN atee
IlAt‘ 5li
The following compounds are obtained analogously
Compound ‘ - Name and/or structure Analytical data !
No. i
"A13" 2-{3-[2-Amino-8-(1H-pyrrolo[2, 3- ESI 399
bipyridin-3-yhpyrimidin-4-yljpropyl}- '
30

isoindole-1,3-dione

35




NH2 15 N H "A17" 4-(4- Am nobutyl)-6-(1Hpyrrolo[2,3- ESI 283 b]pyrid
i-n-3-yl)pyrimdin-2-ylamine 20 2N r-N N NH2 N N 25 H "A19" HZNN N 30 N H
35 WO 2 PCTI EP2008/ 004151 -55- Exanple 6 T [ iQn of
4-(pyrr§?.§g€°§-ﬁ§%?’ propyl )-6-(1 H pyrral o 2, 3-b] pyri di n- PEERH Bls?

y) ) pyrinidin-2-ylamne ("A20") is careffed out anal ogously to the fol | owi ng

5 scheme H2N YN Br HzNrN N j CS2CO3 | 10 NHZ N + DMV NH Br N N A20" H
15 Exanpl e 7 The preparation of

4- (pi peri di M=y e J[Iyﬂ_ﬁ—{ﬁ-{é—%\ﬁiiH&@HiHJ-E)%I'FS}IbEByI e n=—3= ES1413
blpyridin-3-yl)pyrimidin-4-yilbutyl}-
isoindole-1,3-dione
HN O
5 TN =
N = NS
D ©
N
10 "A16" 4-(3-Aminopropyl)-8-(1H-pyrrolo[2,3- ESI 269
blpyiidin-3-yl)pyrimidin-2-ylamine
15
"A1T" 4-(4-Amincbutyl)-8-(1H-pyrrolo[2,3- ESH 283
blpyridin-3-yl)pyrimidin-2-ylamine
20
25
IIA19“
30

35




yl)pyri mdin-2-ylam ne ("A21") and 4-(1-nethyl pi peridin-4-ylnmethyl)-6-(1 H
20 pyrrolo[2,3-b]pyridin-3-yl)pyrimdin-2-ylam ne ("A22"™) is carried out
anal ogoysd YookQsdehe fol l owi ng scheme 25 30 35 VWO 2008/-495008 004151

PC P/ EP2008/ 004151 -56 HN O N 5 IN.M CO ~-O CI12Pd(PPh3)2 NN O 0 A
Cul 0 0O NEt3 10 H2N guani di ni um car b8Rate Y-N H2N N 1 eqg. CH31 N

2- met hoxyet hanol H K2COB N 2CC3 N N THE 15 reflux H "A21" N H A22 The
preparation of the internmediate tert-butyl 4-prop-2-ynyl piperidine-1- 20
car boxyl at g I4ied out as described in W00/ 59503 (page 215). The

fol |l ow ng Exemiag are obtai ned anal ogously Conpound Nane and/or structure
Anal ytical data 25 No. "A23" HRZNN 30 H N H

The preparation of 4-(pyrrolidin-1-ylpropy!)-6-(1H-pyrrolo[2, 3-b]pyridin-3-
yl)pyrimidin-2-ylamine ("A20") is carried out analogously to the following

5
scheme
H,N
=N Br HEN};N
N, / Cs,CO, N
10 ‘ NH2 NS N—
l o N + DMF = N\
o “N | o~
j N H Br N ﬁ " A20n

15 Example 7
The preparation of 4-(piperidin-4-yimethyl)-6-(1H-pyrrolo[2,3-b]pyridin-3-
yhpyrimidin-2-ylamine ("A21") and 4-(1-methylpiperidin-4-ylmethyl)-6-(1H-

20 pyrrolo[2,3-b]pyridin-3-yhpyrimidin-2-ylamine ("A22")

is carried out analogously to the following scheme

30
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"A24" H2N 35 N N H WO 2008/155000 PCT/ EP2008/ 004151 -.57- "A25" HzZNy N N
H ~N 5 NNH "A39" 4-(3-Piperazin-1-ylpropyl)-6-(1 H ESI 338

pyr rol ofd. 2808580001 di n-3-yl)pyrimdin-2 ylamne 10 N-peffepzoodotidy 15 N N
"A40" 4-(3- Morpholin-4-yl propyl)-6-( g—i— ESI 339

pyrrol o[ 2,3-b] pyridin-3-yl)pyrimidi- 26 ylamne 20 Na 25 N N "A41"

4-[ 3- (4- Met hyl pi perazin-1-yl)propyl]-6- ESI 352 (1

H pyrrol o[ 2,3-b] pyridin-3-yl)pyrimdin 2-ylamine 30 N

/\O

N._ O

” K o =

(0 : RS

D -

ZN . co LT N
N

=
N
5 2~0 Cl,Pd(PPh,), N 7O
© )i\ Cul %O O7<
Q
P
10 N
guanidinium carbonate - H,N

i
g

2-methoxyethanol N o~
N\ b K,CO, “ N
| K,CO, NE N THF | N N
H | %
15 reflux A" NN wagor

The preparation of the intermediate tert-butyl 4-prop-2-ynylpiperidine-1-
carboxylate is carried out as described in WO00/59503 (page 215).

20
The following compounds are obtained analogously
««} Compound Name and/or structure Analytical data
25 No.
IIA23II
30
IIA24“
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/' N NN 35 NN W 2008/ 155000 PC | EP20081004151 -58- Exanple 8 The
preparation of 4-ethyl-6-{5-[1 -(1-nethyl piperidin-4-yi)-1 H pyrazol-4-yl]-
FH pyrrol o[ 2, 3-b}pyridin-3-yl }pyrimdin-2-ylamine is carried out in accor-
dance wwidn2doResshe | owi ng scheme 5 N O Nab O 10 Pd(Pread)érois)eoksi N Br Et 3N
N 2) BOC2Otaw N NNNNN 00O 15__87_NNNO OO NNHNZ20 O CO N+\

€l ZPd(PPh3)z N Cul 0 25

IIA25I| HZN -
TNM
N
== N
H
S
@f<
5 NT N
"A39" 4-(3-Piperazin-1-ylpropyl)-6-(1H- ES| 338

pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-
ylamine
10

15 | N~ N

"A40" 4-(3-Morpholin-4-ylpropyl)-6-(1H- ESI 339
pyrrolo[2,3-blpyridin-3-y)pyrimidin-2-
ylamine

20 N

25 N~ N

"A41" 4-[3-(4-Methylpiperazin-1-ylpropyl]-6- ESI 352
{(1H-pyrrolo]2,3-b]pyridin-3-yhpyrimidin- '

2-ylamine

30

35




N O HzN N O guani di nium carbonate HN N N z N hydrazine NN X 30 NN N
NH NNH"A42" 35 WD 2008/ 155000 PCT/ EP2008/ 004151 -59- 8A A suspension
ef 1.00 g (5.0 mmol) of 5-brono-7-azaindole, 2.00 g (9.1 nmol) of

1- net hy way zmgeément- bor oni ¢ aci d pi nacol ester, 300 ny p@vidGoosrmkist of

Pd[ (PPh3]4 and 9 mMl of Na2CO8 (additigp as 2 Msolution) in 12 nl of DW is
heated at 120C under m crowave conditrons for 30 mn. 5 The reaction m xture
is filtered, and the filtrate is evaporated. The residue is purified on a
silica-gel colum w th dichloronmethane/ nethanol as elu- ent, giving

5- (1- net hylEybbhmgsazol -4-yl ) -1H-pyrrol o[ 2, 3-b] pyridine as yellow solid, ESI
199 10 8.2 A'solution of 1.125 g (4.4 mol g‘_of.i.odi ne in 16 m of DVF is
slowy ° ddgseregatignse ‘h@tlwﬁt%&[é-(éﬂl@@@y iReridin-490) 1 higpyrazal-4idl ) of 5-(1-

met hyl -1 H- |z =y h) - 1. Hapyr ol o2, 3- ri.dipe. and .6 (11.1 mol)
T5 of ko v RB et o Rl ey B o e st TR BB st ure 1 <
stirred at ddhckovitratheUblib\@ihgdehehis The reaction m xture is subsequently
pouréd into 300 nl of an ice-cold, saturated sodiumsulfite solution. The

\N
M&B.o
l |
. 0O \

N | |
10 Pd(PPh.),, A\
E13N o N Ot N TN
Br Y 2) BOC,0 l
R uw Na S “ =N
o ey e
e N K g ) O}‘K\

N N

15
N 0
A\ ' N o)
Na
20 N"N
o)/*o CoO
)T CLPd(PPhy),
Cul
Y
30

IFA42“
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e,

R 5 i s 5 T AP+ ] he g e g e

yeIIow pr eci pltate i's flltered off wi th suction and washed W|th 10 m of ice
20 cold water. The filter residue is dried, giving

3-i odo- {gd dgodRELNA - 1H pyrazol - 4-yl)-1H pyrrol o[ 2, 3- b|m*ﬂlﬂm0§ﬁlbel ge
crystals, ESI 325 8.3 0.3 m (2.28 rmgl) of triethylam ne and 9 ng (0.07 ;
mmol ) of 4-(di net hyl am no) pyri di ne d-added to a solution of 238 ng (0.736:
nmml ) 25 of 3-iodo-5-(1-nethyl-1H pyrazol-4-yl)-1H pyrrol o 2, 3-b] pyri di ne
in 2 m of dichloronmethane. A solution of 0.158 m (0783 mmol ) of

di -tert-but n I quently
added dropv‘\%nyse t?g't'%&eéq{rgeac .695£§T¢Pﬁﬁ09 (F% %ﬁﬁ?}é%?@ds |rreg at RT for

16 h. The r(eactrinesl) 3f31meﬁhymraz@lee»ntbca@hnechdid\pmcw ésheﬁ 300 mf saturated
sodiumsulfite solutio nbi_ned organi.c phases

are dried d0&6 wmof E’NéPPthaad.%méefo%!aa@@a(@ﬂldlt'o'aﬁa ZMesaliqeir s
d th
Cyol opexancl o DMICis e B i20"C TRAER Lol cBhtliERs 6 a6 ™ v
3- i odo- 5- ( IFheetaaction niixiye &zfiterdd yandiheg Bitrefe2isPvippydtedi Tike tesidag boxyl ate as ¢
brown gel -f.orm substance, ESI 425 WO 2008/ 155000 PCT/ EP2008/ 004151 -60 8.4
69 mg (0. 10S pHBfigd en aoiilg%ﬁ-gﬁbﬁéﬁmnﬁw&HWI%%@W%/'WTW?OW 8lrde and 19

ooty of + o glngRPRPRIbY A P RCRSIBSS (B3 SBlpyhbe & yéibt 1o (09

b] pyri di ne-dolidaEBdA9pate in 7.5 m of tetrahydrofuran. Carbon nonoxide is 5
passeghinto this solution in an autoclave apparatus. 315 ng (0. 145 nmmol) of |
2-pent-4-ynylisoindol e-1, 3-dione and 0.137 m (0.925 mml) of triethyl-

‘:ﬁam ne are tdign aggﬁgiutl ﬂ%fﬁel%t A 4 oy ‘& %&mét 165t MDM*F%% c}%' ave

paratus for 4 days under a pr sure o) ar of car on monoxi

“reacti on miaddedediopwisceioRTtted suspeasion, of BT mqufrziemmbl)?of 5"(11“”' fied by

preparative HPLC, gl Vi 2& 263}_[ 5-(1-net hl:ﬁl -1H pyrazal - élgz%/rrol o[ 2, 3-
b] pyri di n- 30§tyI-4HopaaeX-4y)ii-pyEeickiat pw@wa&ﬁ@&méﬂ Jwmsetlt o ESI 438
15 8.5 0.9 tion of 116 ny
(0. 26%5 23%?“3 anrqxgb% ?mr'r:ei\%?ﬁ W{?%@g% @“@%‘* gt p%ﬂ%l %[ 2,3-

stirred at RT for a further 30 min. The reaction mixture is subsequently

poured inta 300 ml of an ice-cold, saturated sodium sulfite solution. The

yeliow precipitate is filtered off with sucticn and washed with 10 m! of ice-

cold water. The filter residue is dried, giving 3-iodo-5-(1-methyl-1H-pyrazol-

:V 20
o 4-yl)-1H-pyrrolo[2,3-b]pyridine as beige crystais, ESI 325

8.3 0.3 ml (2.28 mmol) of triethylamine and 9 mg (0.07 mmol) of
o ' 4—(dimethylémino)pyridine are added to a soluﬁon of 238 mg (0.736 mmol)
o 25 of 3-iodo-5-(1-methyl-1H-pyrazol-4-yl)-1 H—pyrrdlo{2,3-b]pyridine in 2 ml of
dichloromethane. A solution of 0.158 ml (0783 mmol) of di-tert-butyl dicar-
‘bonate in 2.5 ml of dichloromethane is subsequently added dropwise to
the reaction solutton. The mixture is stirred at RT for 16 h. The reaction
30 mixture is exiracted twice with 5 ml of saturated sodium sulfite solution and
once with water. The combined organic phases are dried over MgSQy, the
solid is separated off, and the solvent is removed in vacuo. The residue is
separated on a silica-gel column with cyclohexane/ethyl acetate as eluent,
giving tert-butyl 3-iodo-5-(1-methyl-1H-pyrazol-4-yipyrrolo[2,3-b]pyridine-1-

35
carboxylate as brown gel-form substance, ESI 425




..... T

b]pyr|d|n 3- yI] 6 oxohex 4 ynyI}|50|ndoIe 1, 3-dione and 70 nmg (0.39 mmol)

;of guani dine carbonate in 4 m of ethylene egcoI nnnonethyl et her., and 20
the m xlghgoshSsdagated at the boil for 6 hours. After kb ¥Gs044 08 n1xture I's
evaporé?eé, gémthe residue is purified by preparatlvggﬂPﬁ% giving 2 (3-
:(2-am no-6-[5- (I -methyl-,1 Hpyrazo®4-yi)-1 Hpyrrofo[2, 3-b]pyridin-3-yl]-
pyrinidin-4-y|}propy|)isoindole-1,3-dione as brown solid; ESI 479, EM :
1183586. _.a 25 8.6 0.003 m (0.06 nml) of hydrazinium hydroxide is added
|t RT L0 % 4501 4d oy @17 el 6P BHGh i Rbsiid Spbtadllif nbiad 1- ™oty -

H- pyrr ol O[éthw]nmg{((n 40 mdol|df ppppet(diitdide \dre prddps t) iassoimibn ef 1, 3- di one 30 in
0.5 M of netha The reaction solution is heated for 5 mn at 60Cin the
ni cr onave. 4 Theg @2 mresl) ﬁaﬂ&rbb@tyi TBORRYF Qe SrIRdQRKIRNIOlafd the resi- due is

pur i 11 e ioDRARET RSB SEMIG Arbiiamaanr el fichBxpikis et hy - 1

H- pyg azol H pyrT pyri m di n- mne 35 as

yel | ow sol pabselShtodthes MWW%EQ%I%&@%Q@&/ 008153 (0.145 nTﬂ'meI)f ol | owi ng
conmpounds are obtai ned anal ogous|y und Nanme and/or structure Anal yti cal

data No. © Meenhér(y@wﬁﬁlnwgrb%;dngneaamﬁfi%?amiﬂ (0. 925 o)) eEfriedBEl- ni din-2- 5
pYrrol of 2, fniePare’ thih Lated HRE Pedd il Mfiturd 5 Wit el aliothidVe

apparatus for 4 days under a pressure of 5 bar of carbon monoxide. The
10 reaction mixture is evaporated in vacuo, and the residue is purified by

preparative HPLC, giving'. 2-{6-[5-(1-methyl-1H-pyrazol-4-yi)-1 H—pyrrolo[2,3-

blpyridin-3-yl}-6-oxohex-4-ynyllisoindole-1,3-dione as yellow solid; ESI 438

15 85 . 0.92m! (6.7 mmal) of triethylamine is added to a solution of

116 mg (0.265 mmol) of 2-{6-[5-(1-methyl-1H-pyrazol-4-yl)}-1H-pyrrolo[2,3-

. b]pyridin-3-yij-6-oxchex-4-ynyl}lisoindoie-1,3-dione and 70 mg (0.39 mmo!)

of guanidine carbonate in 4 ml of ethylene glycol monomethyl ether, and

.o the mixture is heated at the boil for 6 hours. After cooling, the mixture is
20 evaporated, and the residue is purified by preparative HPLC, giving 2-(3-
{2-amino-6-[5-(1-methyl-1H-pyrazol-4-yi)-tH-pyrrolo[2,3-b]pyridin-3-yl]-
pyrimidin-4—yl}probyl)isoindole-1 ,3-dione as brown solid; ESI 479, EMD
1183586.

vy

25

8.6 0.003 mi (0.06 mmol) of hydrazinium hydroxide is added at RT to a
solution of 29 mg (0.06 mmol) of 2~(3-{2-amino-8-{5-( 1-methyl-1H-pyrazol-
4-yl)-1H-pyrrolof2,3-b]pyridin-3-yllpyrimidin-4-yl}propyl)isoindole-1,3-dione
30 in 0.5 m! of methanol. The reaction solution is heated for 5 min at 60°C in
the microwave. The reaction mixture is evaporated in vacuo, and the resi-
due is purified by preparative HPLC, giving 4-(3-aminopropy!)-6-[5-(1-
methyl-1H-pyrazol-4-yl)-1H-pyrrolo[2, 3-blpyridin-3-yi]pyrimidin-2-ylamine

2 as yellow solid, ESI 349



"A44" 4-(3- Am nopropyl)-6-[5-(1-nethyl-1H ESI 479 15 pyrazol-4-yl)-
‘H-pyrrolo[2,3-b]pyridin- 3-yl]pyrimdin-2-ylamne NN NO 0C 20 NN )N-

N N 25 vizx3§BhSs080 The preparation of 4-ethyl-6-[5-(1- n@hiytrndsooarst

H pyrazol -4-y1)-1 Hpyrrolof 2, 3- b]pé ridin-3-yllpyrimdin-2-ylamne is -

‘carried out in accordance with the f

30 I ow ng scheme 35 WO 2008/ 155000

PCT/ EP2008/ 004151 62 O cl H2ZN)-N CN Br \ AIC13 Br \ guanidinium

carbonate NNBr / NN5NH NHNC YNOHZ2N ~N Pd(PPh3)y,
N Br PW %é‘l‘o‘h’owind'bompounds are obtained analogously

Compound Name and/or structure Analytical data
No.
_ "A43" 4-(3-Aminopropyl)-6-(5-furan-2-yl-1H- ESI 335
5 pyrrolo[2,3-b]pyridin-3-yDpyrimidin-2-
ylamine
10
7

"Ad4" 4-(3-Aminopropyl)-6-[5-(1-methyi-1H- ESI 479

15 pyrazol-4-yl)-1H-pyrrolo[2, 3-b]pyridin-
3-yl]pyrimidin-2-ylamine
0O

20

} 25 Example 9

The préparation of 4-ethyl-6-[5-(1-methyl-1H-pyrazoi-4-yI)-1H-pyrrolo[2,3-
blpyridin-3-yllpyrimidin-2-ylamine is carried out in accordance with the fol-

30 lowing scheme

35
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1Mb11 15 The preparation of EMD 1126600 is carried out anal ogously to
Exanple 2. 20 A suspension of 50 ng (0.157 mol) of 4-(5-brono-1

H- pyr r o] 208tssbdopyri di n- 3-yl ) - 6- et hyl pyri m di n- 2-yl aFcngEp2@6/60m5( 0. 282 :
mol ) of methyl pyrazol e-4-boronic aci4l pinacol ester, 9 ng (0.008 mmol) of
tetraki s(triphenyl phosphi ne) pal | adi un? ) and 0.45 m of a 2M Na2CO3
solution (0.900 mol) in 0.6 M of DW is heated for 30 mn at 120Cin 25
the m crowave. The reaction mxture is filtered, the filter cake is washed

with MeOH, and the fil®rate is evaporated in vacuo. The residue is puri-
fied by preparative Hi&%\g:li ng 4-ethyl-6-[5-(1-net hyIszpr azol -4-yl)- 1
I | 1
N

H pyrrol o] 2, 3-b] pyri di n- pyrim di n-2-/yl am ne as a colOuxtess solid, 30
ESI 320. Thesr | owi ng s@npounds ar e 0bt ajped-anakegousl y3-35 WO 2008/ 155000
PCT/ EP2008/ 002@5\3:%- and/-et—struettB ytical data No.
"A46" 4-Et hyl -6 (8t pyridin-3-yl - rrol o- ES! 317 b pyrid

in-36yl)pyrinmidin-2-ylanine 5 \~N NS IN 10 N N "A47™N H
4- Et hyl - 6- (5-pyri di n-4-yl'y \H—pyrrol o- ES1317 [2, 3-b]pyrid in-3-yl)pyrimd

in-2-ylarrming M 15 N Ny g ©
e o
)y

Ny 4

Pd(PPh,
Et,N

3
10 NT N

-y A"

15

The preparation of EMD 1126600 is carried out analogously to Example
5 ‘

og°  Asuspension of 50 mg (0.157 mmol) of 4-(5-bromo-1H-pyrrolo[2,3-
" blpyridin-3-yl)-6-ethylpyrimidin-2-ylamine, 56 mg (0.282 mmol) of
methylpyrazole-4-boronic acid pinacol ester, 9 mg (0.008 mmol) of
. tetrakis(triphenylphosphine)palladium(0) and 0.45 mi of a 2M NaCO3
solution (0.900 mmol) in 0.6 ml of DMF is heated for 30 min at 120°C in

Vit

25 the microwave. The reaction mixture is filtered, the filter cake is washed
with MeOH, and the filtrate is evaporated in vacuo. The residue is puri-
fied by preparative HPLC, giving 4-ethyl-8-[5-(1-methyl-1H-pyrazol-4-yl)-
1H-pyrrolo[2,3-bjpyridin-3-yl|pyrimidin-2-ylamine as a colouriess solid,

30 ESI 320. |

The foilowing compounds are obtained analogously

35



a-~~ N N 20 "A48" 4-[5-(6-Am nopyridin-3-yl)-1H pyrrol o- ES1332
[2,3-b]pyridin-3-yl]-6-ethylpyrimdin-2- ylamine i 1 25 INN-N N NNN 30
35 WO 2903hdsa90@ PCT/ EP2008/ 004151 . -64 " A49" PCT/EP2008/004151 ’
4- Et hyl - 6- (5-furan-2-yl-1H pyrrol of Zﬁ?g- ESI 306
blpyridin-3-yl)pyrimdin-2-ylanine NM*N5 N ONN 10 "A50"

3-Am no-5-[3-(2-am no-6-ethyl- ESI 375 pyrimdin-4-yl)-1 '

H pyrrol o[ 2, 3-b] pyridin 5-yl]benzoic acid NN OO 15 ON N "A51"

£
® g

4-[ 5- (3, 57 Blofploll [S0Xazo! \EmA AndforStrubiate 335 20 PYTARHRkardata D] Pyri d i
n-3-y|]-6-eth{¥l- pyri m di n-2-yl am ne :
: 0.
"A46" 4-Ethyl-6-(5-pyridin-3-yl-1H-pyrrolo- ESI 317
[2,3-blpyridin-3-yDpyrimidin-2-ylamine
5
10
"A4T" 4-Ethyl-6-(5-pyridin-4-yi-1H-pyrrolo- ESI 317
[2,3-b]pyridin-3-yi)pyrimidin-2-ylamine
| N
15 | / \>,N
U
=
AN
l N\
N’J\N
20 — :
_ "A48" 4-[5-(6-Aminopyridin-3-yf)-1H-pyrrolo- ESI 332
[2,3-b]pyridin-3-yl}-6-ethylpyrimidin-2-
ylamine
| N~ N
T e
N._ =
DR
N~ N
30

35



NNa25 N 0 1/-

4- Et hyl -

6-

(5- phenyl -

3-[3-(2- Am no- 6-

WD 2008/ 155000 PCT/ EP2008/ 004151 -66 "A55"

4- Et hyl
5
10
v
15
20
S5
30

35

-6

Ayl pyri m din-4-yl)-

N N 30 35 WO 2008/ 155000 PCT/ EP2008/ 004151
1 H-pyrrolo[2 3- ESI 316 b]pyridi
i n-2-yl @8 essode N N N 10 "AS53" 4-[5-(6-Di nmet hyl am nepyrdpdbgingsi¥l ) - 1H ESI
360 pyrrolof2, 3b]pyr|d|n3yl] 6§4hyl pyri m din-2- 1
N-N N--N 20 "A54"

H pyrrol o[ 2, 3-b] pyridin-5-yl]benzo- nitrile NON 25\ \ \ /N NAIII

yl ami ne N N

ES!

(5ekdgi( 3

TR LB ER b HESrrid 2. 3-
b]pyridin-3-yl)pyrimidin-2-ylamine

B
/7 =N
O |\ \

N

ESI 306

"ASO“

3-Amino-5-[3-(2-amino-6-ethyl-
pyrimidin—4~yl)—1 H-pyrrolo[2,3-b]pyridin-
5-yllbenzoic acid

ESI 375

IIA5.1 "

4{5-(3, 5-Dimethylisoxazol-4-yh)-TH-
pyrrolo[2, 3-b]pyridin-3-yl]-6-ethyl-

pyrimidin-2-ylamine

E£S1 335

-65 "A52"
n-3-y!)pyrimd




pyrazol -4-yl]-1 Hpyrrolo[2,3-b]pyridin- 3-yl}pyrimdin-2-ylamne 5 N N IAN
N 10 NN O "A56" 4-Ethyl-6-{5-[1-(2-methoxyethyl)-1 H ES1 364
pyr azolwéd-2yésgsieobt pyrrol o[ 2, 3-b] pyridin 3-yl}pyri midperopoyb@izi ne 15 N

Ni I' N N N20 NN U "A57" 4-Ethyl:6-[5-(6-fluoro-4-nethyl pyridin- ESI
349 3-yl)-1 Hpyrrolo[2,3-b]pyridin-3-yl] 25 pyrimdin-2-ylamine N Ni |
NNl i 30NF N 35 W 2008/155000 PCT/ EP2008/ 004151 -67 "A58"

N- Met hyl -5-[ 3-(2-am no-6-ethyl - ESI 374 pyrimdin-4--yl)-1

- pyrrol of Z, gy pyT diTE(Ry M-I 5 PRER{L-1 HFRraIdEE 30 Poxam i geg gV S

blpyridin-3-yhpyrimidin-2-ylamine

5

10 "AH3" 4-[5-(6-Dimethylaminopyridin-3-yl)-1H- ESI 360
pyrrolo[2,3-b]pyridin-3-yi}-6-ethyl-

) pyrimidin-2-ylamine
15
00 "A54" 3—[3—(2—Amin0-6-ethyipyrimidin-4-yl)— ESI 341
_ 1H-pyrrolo[2,3-b]pyridin-5-yllbenzo-
nitrile -
J 25
30

35



T

NN NN NO 10 "A59" 4-Ethyl-6-{5-[1-(3-methylbutyl)-1H ESI 376 r

pyrazoi-4-yl]-1 H pyrrol o[ 2, 3- b] pyri di n-
~ wiy 200¢Hssdde- 20 "A60" 4-Ethyl -6-[5-(1 H pyrazol - eyiebaobsimbar &S|
pyrrol o[ 2,3-b] pyridin-3-yl]
WD 2008/ 155000 PCT/ EP2008/ 004151
4- Et hyl - 6-[5- (2H pyrazol -3-yl)-1H ESI

N

pyri m di n-2: ylarnine
-68" A61"
306

pyrrol o[ 2, 3-b] pyridin-3-yl]pyrimdin-2- ylam ne

10

15

20

25

30

35

3-yl}pyrimdin-2-ylamne NN 15 \ N

306

25 NM N _Nr-N 30 -N 35

S N NN NN N~

IIA55||

4-Ethyl-6-{5-[1-(3-methoxypropyl)-1H-
pyrazol-4-yl]-1H-pyrrolo[2,3-b]pyridin-

3—yi}pyr§midin—2~y|amine

ES| 378

llA56ll

4-Ethyl-6{5-[1-(2-methoxyethy)-1H-

pyrazol-4-yll-1H-pyrrolo[2,3-b]pyridin-
3-yltpyrimidin-2-ylamine

ES1 364

HA57II

4-Ethyl-6-[5-(B-fluoro-4-methylpyridin-
3-yl)-1H-pyrrolo[2, 3-blpyridin-3-y!]-

pyrimidin-2-ylamine

ESI 349




ey

"A58" N-Methyl-5-[3-(2-amino-6-ethyl- ESI 374
pyrimidin-4-yl)-1H-pyrrolo{2,3-b]pyridin-
5-yllpyridine-2-carboxamide
5
10
"A5G" 4-Ethyl-6-{5-[1-(3-methylbutyl)-1H- ESI 376
M pyrazol-4-yll-1H-pyrrolo[2,3-b]pyridin-
| 3-ylpyrimidin-2-ylamine
15
20
"AG0" 4-Ethyl-6-[5-(1H-pyrazol-4-yl)-1H- | ESI 306
7 pyrrolo[2, 3-b]pyridin-3-y{]pyrimidin-2-
= - ylamine
)25 -
30

N 10 "A62" 4-Ethyl-6-[5-(2-nethyl-2H pyrazol -3-yl)- ESI 320 1
Hopyrrolo[2,3-b]lpyridin-3-yl]pyrimdin 2-ylamne NN 15 N~ NN 20 "A63"
4- Et hyl wo-2bésr{sdedpsopr opyl - 1H- pyrazol 4- ES' 348yl ) - 1pcT/EP2008/004151
Hpyrrolo[ 2, 3-b] pyridin-3-yl] I‘Im%{l ylamine N N25 N N//N NAN 30
- 35 WD 2008/ 155000 PCT/ EP2008/ 00415 69 "AB4"
4-Ethyl-6-[5-(1,3,5-trinethyl-1H ESI -348 pyrazol-4-yi)-1

H pyrrol o[ 2,3-b]pyridin- 3-yl]pyrimdin-2-ylamne 5 NNN N' N~~

35



N 10 "A65" 4-[3-(2-Am no-6-ethylpyrimdin-4-yl)- ESI 359 1
Hpyrrol o[ 2, 3-b] pyridin-5-yl] benzamde N'N15 O NN 20 "A66"

4- Et hyl wag bdasAidsnbesobut yl - 1 H-pyrazol -4- ESI 362yl ) - bermp2o0s004151

H pyrrol o[ 2,3-b]pyridin-3-yl]- pyrim én-z-'ylamne NN25 N N N30 35 W
2008/ 155000 PCT/ EP200S/ 004151 -70 "A67"

4- (5- brono- 1H pyrrol o[ 2, 3-b] pyridin-3- ESI 367

yl)-6-phenyl pyrimdin-2-ylamne N5N Br ~ 10 N Table 1 15 Inhibition of

the proliferaggon/ Vit algdh Vi @t= T3 Tl G i it onzey I TC50 of
conpounds acc%?gi ng toat"if;[éyli ér1)1/5e¥1t [ g&‘faéb?s yi-1H ESH 306%
pyrrolof2, 3-b]pyridin-3-ylJpyrimidin-2- -
ylamine
5
10
"AG2" 4-Ethyl-6-[5-(2-methyl-2H-pyrazol-3-yl)- ESI 320
¢ | 1H-pyrrolo[2,3-b]pyridin-3-yl]pyrimidin-
' 2-ylamine
15
20 n 1] M
AB3 4-Ethyl-6-[5-(1-isopropyi-1H-pyrazol-4- ESI 348
y-1H-pyrrolo[2,3-blpyridin-3-yll-
pyrimidin-2-yiamine
) 25
- 30

35



Corrpound No.

AGB

35 "Ad
5 "A60"

100 g of an active ingredient of the fornula I

et

"A8" B 30 Conpound No. |C50 PDK1 "Al6" A

EWR%dsn

8008/ 155000 PCT/ EP2008/004151 -71

| C50 cell's A2780 (ovary) 20 "Al" A A2 A "A3" A

"A32" A "A42"

| C50: 10nM 1M =A 1M 10M =B 10 >?€%K/F@‘“?‘?{€'A?

exanpl es rel ate to medi caments: 15-Bfanple A Injection vials A solution of

and 5 g of diso-

"A5" A 25
A "A43" A
"AS6" A
Y11 owi ng

di um

hydr ogenphosphate in 3 1 of bidistilled water is adjusted to pH 6.5
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.||A64II

4-Ethyl-6-[5-(1,3,5-trimethyl-1H-
pyrazol-4-yi)-1H-pyrrolo[2,3-b]pyridin-

3-yl}pyrimidin-2-ylamine

ES| 348

||A65“

4-[3-(2-Amino-6-ethylpyrimidin-4-yl)-
1H-pyrrolo[2,3-b]pyridin-5-yl]-

benzamide
N /N!
§ «
\f\ N
<
N

‘N

ES| 359

IIA66“

4-Ethyl-6-[5-(1-isobutyi-1H-pyrazol-4-
yl)-1H-pyrralo[2,3-b]pyridin-3-yi]-
pyrimidin-2-ylamine

ESI 362
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Inhibition of the proliferation/ vitality of tumour cells/ inhibition of PDK1

ICs0 of compounds according to the invention

Compound No. ICs, cells
A2780 (ovary)

"A1" A
"A2" A
"A3" A
"A5" A
"AG" B
"A8" B

Compound No. 1Coy PDK1
"A16" A
"A32" A
"A42" A
"A43" A
"A4E" A

n such a



tains 20 ng of the active ingredient.

Exanpl e H. Anpoul es 25 A solution of 1

kg of active ingredient of the formula | in 60 1 of bidistilled water is
steri |l ewbizotserseahp transferred i nto anpoul es, |yophil i Bedeprdgocdgsieril e

conditions and seal ed under sterile c—plndltlons Each anpoul e contains 10 ny
of active ingredient. 30 35 WD 2008/'155000 PCT/ EP2008/ 004151 -73 Patent

d ai ns

whi ch R
-[(R5) 2]
ACGE

-[C(R5

-[ &(R5) 2]
atons, 25
whi ch one
-CH=E&H ¢
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15
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1. Conmpounds of the formula | 5 HZN~ // NR2 N10 R3 -R4 N Nin

denotes HL A or -[C(R5)2]nAr, 15 R2 denotes A, -[C(R5)2]nAr,
nHet, -1ad@R5) 2] ncycl oal kyl, 5[ C(R5) 2] nOR5, -[C(R5)2] nN(R5) 2 or

00R5, R3 denotes H A Hal CN__-JC(R5)2]nAr, -[C(R5)2]nHet or
2] ncycl @diKy! or - [ C( R5) 2] nDQ( R5) 2, R4|denotes H, A, -[C(R5)2]nAr,
Het—oer— =GRS 2 —teyetoatkyl—R5—denot es H or al kyl having 1-6 C

A denot unbr anchéd or brahthed al kyll having 1-10 C atons, in

or two ‘gHAvgroups [fay be rep{aced Dby|0 or S atons and/or by

roups and/or _in
"AB6" A

|C§0: 10 nM-1MM = A
1uM-10uM =B
> 10 uM =C

The following examples relate o medicaments:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under steriie conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
iecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formuta |,
9.38 g of NaH2PO, - 2 H:0, 28.48 g of NasHPO, - 12 H>0 and 0.1 g of
benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted to
8.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.



addition 1-7 H atons may be replaced by F, 30 cycl oal kyl denotes cyclic

al kyl having 3-7 C atons, which may additionally be substituted by al kyl
havi ng woGoby/atseoes, Hal denotes F, C, Br or |, Ar deppiesicpbssyd which is
unsubstituted or nono-, di- or tris tituted by Hal, A OR5, N(R5)2, NO2,
€N, COOR5, 35 CON(R5)2, NR5COA, NR'SO2A, COR5, S2N(R5)2 arid/or S(0)pA WO
2008/ 155000 PCT/ EP2008/ 004151 -74 Het denotes a nono- or bicyclic
saturated, unsaturated or aromatic heterocycle having 1 to 4 N, and/or O
and/or S i i nsubstituted, nmono-, di- or trisubstitu- ted by
“Hal, A CRES(QN Ii?%\)ﬁzl Q%r%r%\l COOR5, 5 CON(R5)2, NR5COA, NR5SCRA, COR5,
SOZNRS S( Bj)@mg aﬁalm activ&)ir@caiibnhyﬁtheﬁggemi)a!anedmned esth®2.3g@& 3 or 4, p
denotes O, %qlﬁi' har eutl cally usabl e derivatives, solvates,
salts, tauVBﬁ%'FBe“ W@F'EGP? P§ thereof, including mxtures thereof in
all ratios. 2. Conpounds according to Claim1 in which 15 Rl denotes H
or-[6(R5)2]"Ar, and pharmaceutically usable derivatives, solvates, salts,
taut oners Eaampie&e‘ﬁalslehsars t hereof, including m'xtures t hereof in all
ratlos s, accordin n,_whi 20 R3 denotes H,

Br, Q\f\r]a‘p(t P tkg g %Ftwﬁdgmtloég?‘éfpo{]ﬁﬁﬁ ¢ P \?&E‘?%s sol vat es,
sal ts ta“tl %‘"ﬁ%é&p@%o SERYEY. §‘R§%’f iE%ﬁe@gkg &;é%ﬂurﬁ‘sé‘cléﬁ jd hereof in

‘all rati os. ounds "ac ing to |ch
pressed in a conventlonal manner i give tablets in such a way that each
10 tablet contains 10 mg of active ingredient.
} Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in
15 a conventional manner with a coating of sucrose, potatc starch, talc, traga-

canth and dye.

Example G: Capsules

- 2 kg of active ingredient of the formula | are infroduced into hard gelatine

20 capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.
f«? Example H: Ampoules
25 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
10 mg of active ingredient. |
30

35
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R4 denotes H or A, and pharmaceutically usable derivatives, solvates, salts,
taut onmers and stereoi soners thereof, including mxtures thereof in al
ratios §ggmpounds accor di ng to one or nore of n which R5
denotegwﬁ or gs and pharmaceutical ly usabl e derlvatlves%mg%r)gmf151 salts,
tautoners 35 and stereoisomers thereot; i ncl uding m xtures thereof in aII
rati os. 6. Conpounds according to one or nore of Cains 1-5 in which WD
2008/ 155000 PCT/ EP2008/ 004151 -75 A denotes unbranched or branched al kyl
having 1-8 C atons, .in which on 2 groups may be replaced by
oxygen and/or in addition 1-7 H gﬁ%%%?Q%%& Be 5 5 replaced by F, and

phar maceutical ly usabl e derivatives, solvates, salts, tautoners and

st ereoi sonmers thereof, including m xtures thereof in all ratios. 7.
Conpounds accoCair@uinds @fietheformel of Cains 1-6 in which 10 A denotes
unbranched or branched al kyl having 1-6 C atons, in which one or two CH2
grougs may be replaced by oxyggm and/or in addition 1-7 H atons nay be

repl aced by F, 15 and phar naceut’ M usabl e derivatives, solvates, salts,
tautomers and stereoisoners theregf, W ing mxtures thereof in al

rati os. 8. Conpounds according tdl one/or nore of Clainms 1-7 in which Ar
denot es phenyl which is unsubstitut or nono-, - or 20 trisubstituted by
A, N2, N(R5)2, CN and/or COOR5, d pharnaceutlcglly usabl e derivati ves,
sol vates, salts, tautoners eoi soners ther i ncl udi ng m xtures
therqﬁf inall ratios. 2%3 —&cording to one or nore of Cains

whi ch N N
- R!
in which
R denotes H, A or -[C(R%)2].Ar,
15 R? denotes A, -[C(R’)2],Ar, -[C(R%),].Het,
R lcycloalkyl, JC(RY):1ORS, {CR21N(R®): or
{C(R*)21:COOR”,
R® denotes H, A, Hal, CN, -[C(R®):],Ar, -[C(R%)2].Het or
20 IC(R®)lncycloalkyl o JC(R™),1.N(R),,
R* denotes H, A, -[C(R*)JWAr, -[C(R%)2]Het or {C(R%)2]-
cycloalkyl,
R® denotes H or alkyl having 1-6 C atoms,

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

30 cycloalkyl  denotes cyclic alkyl having 3-7 C atoms, which may
additionally be substituted by alkyl having 1-6 C atoms,
Hai denotes F, Cl, Bror |,
Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R%),, NO,, CN, COOR®,
35 CON(R®),, NR’COA, NR®S0,A, COR®, SO,N(R%),

and/or S(O)pA,



Het denotes a nono- or bicyclic saturated, unsaturated or aromatic

het erocycle having 1 to 3 N and/or O atons which is unsubstituted or nono-,
di- or trisubstituted by 30 A, OH QA Hal, CON(R5)2, N(R5)2 and/or =0

(car bonyo 2egysmn) , and pharnaceutical ly usabl e deri vatdiverpcsainsat es,
salts, tautonmers and stereoisoners thgreof, including mxtures thereof in
all ratios. 35 10. Conpounds according to one or nore of Clains 1-9 in

whi ch WD 2008/ 155000 PCT/ EP2008/ 004151 -76 Het denotes di hydropyrrolyl,
pyrrolidinyl, tetrahydroimda- zolyl, dihydropyrazolyl, tetrahydropyrazolyl,
di hydro- pyridHet tetrahydnoefesrd thono- pr byt saturaten) phedturted ohexa 5

hydr opyri dazi nyl, hexahydropyri m di nyl, piperazinyl, :

1,2, 3, 4-t et r ahydr oqui nol #romatiohsterogysle aaving di sk apd{ar O and/or 8

3, 4-di hydr obenzo- 1, 4- oxazj N RC I | L saindol vl | o - (i roi ndol yl,
oxazol i di nyl, isoxazoli on‘zj‘lhd;'?g %@gﬁi'%l’”%%%?*&?ﬁ% '?‘%t”éi o 'itg'isﬁli’/@{tgf uryl,

tEi e%: ' pyrr ol él I i m dated y\jéHal,PA,gyRélsz?ﬁ)zl, ngz:qu,y@?qwbx;zoljyl »

thiazolyl, pyridyl, pyrim- dinyl. triazo ,. Letrazo . thiadiazol e,
pyri dazinyl+ pyra- ' zi nyl CONEEDY NRIGAMNER $DALERR mSRaNiy S(Olazol 1 |
qui nolyl or 1, 3-benzodio — l is unsub 15 stituted or nono-,
di- or trisubstituted byéﬁbw@ﬁ@?bgﬁlwy%@( R5)2, N(R5)2 and/or =0, and
phar maceuti cal Iy usabl e denbiestd Vieg, 3swla/ates, salts, tautoners and
stereoi soners thereof, includi rnlqtg m xtures thereof in all ratios. 20 11.
Conpounds accomdi ng to ofEngiestbrleCio?. C aims 1-10. in which

10 and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereocisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which
15 R’ denotes H or {C(R)znAr,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.

3. Compounds aCcording to Claim 1 or 2 in which
R® denotes H, Br, C!, CN, Ar or Het,

and pharmaceutically usable derivatives, solvates, salts, tautomers

20

and sterecisomers thereof, inciuding mixtures thereof in all ratios.

25 4. Compounds according to Claim 1, 2 or 3 in which

R* denotes H or A,

and pharmaceutically usable derivatives, solvates, salis, tautomers

and stereoisomers thereof, including mixtures thereof in all rafios.
30

5.  Compounds according to cne or more of Claims 1-4 in which

R’ denotes H or A,

and pharmaceutically usable derivatives, solvates, salts, tautomers
35 - and stereoisomers thereof, including mixtures thereof in all ratios. |

6. Compounds according to one or more of Claims 1-5 in which



SR

Het denotes di hydropyrrolyl, pyrrolidinyl, tetrahydroimda- r” zolyl,

di hydropyrazol yl, tetrahydropyrazolyl, dihydro 25 pyridyl,

t et r ahywioopys/isgydo, pi peri di nyl, nDrphoIinyI hexa- hydcopyicdaziipy!
hexahydr opyri m di nyi, plpera2|nyl 7 , 3, 4-t et r ahydr oqui nol yI ,

4,2, 3, 4-tetrahydroi soqui nol yl, 3, 4-di ydrobenzo 1, 4- oxazi nyl,

2, 3-di hydroi'soi ndolyl, 30 2, 3-di hydroi ndol yl , pyrazolyl, pyridyl, furyl or
_isoxazole each of which is unsubstituted or mpno- or di- , or trisub-

stituted by A ACON(R) 2, a&[%ié@uﬁbréﬁcﬁ@d/d?rbraﬁcheﬂﬂﬁllkﬂh?é\rww ccal ly usable
derivatives, solvates, salts, tautoners 35 and stereoi soners thereof,

i ncl udi ng mi xtures t her eatomsa imwhiohaene st twal 2H. Qpeyes gy @a:&manewb to one or
nore of Clains 1-11 in M$Ich WO 20 8/15%&9 P gg§908/004k -77 Ri
denotes H or -[C(R5)2] nAYY “RAGHY BE'HAE' ﬁ?ﬂﬂ PISNEY RS) 21

-[C (R5) 2] ncycl o- al kyl ,repnégeaag&}i [C(R5) 2] nN(R5)2 or -[ C( R5) 211-

OOOR5, 5 R3 denotes H, Br, . Ar or Het R4 denotes H or A, R5 denotes
Hor A A denoged phatmnaeeltioalyusablerdsivativesHolvaies, eglts @utonersat ons, in

17 atom. meg erpdspHREa RYeRt Ryt B PE R s Lnstbst 1 ¢ ut ec
or .mono-, di- or 15 trisubstituted by A, NO2, N(R5)2, CN and/or COOR5, Het

denot es di hydropyrrolyl, pyrrolidinyl, tet ra%d.roi m da qué ,
di hydr opyr &zol mencmdémmoﬁbw trong oy mpreyadidaimsy f 16dpiwhieBt r ahydr opyri dyl |

pi perpdi nyl , 'TB«r phol i nyl denoe[es unbranched or branched alkyl having 1-6 C
atoms, in which one or two CH, groups may be rep'!aced
by oxygen and/or in addltlon 1-7 H'atoms may be
replaced by F

15 and pharmaceuncally usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which

Ar denotes pheny! which is unsubstituted or mono-, di- or
20 trisubstituted by A, NO,, N(RS)ZI CN and/or COORS,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
‘} 25 9. Compounds according to one or more of Claims 1-8 in which
Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 3 N and/or O atoms
which is unsubstituted or mono-, di- or trisubstituted by
30 - A, OH, OA, Hal, CON(R®)2, N(R%); and/or =O (carbonyl
oxygen),
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereocisomers thereof, including mixtures thereof in all ratios.
35

10. Compounds according to one or more of Claims 1-¢

in which



20 hydropyridazi nyl, hexahydropyrimdinyl, piperazinyl,
‘1, 2, 3, 4-tetrahydroqui nolyl, 1,2, 3, 4-tetrahydroi soqui nol yi,
3, 4- di hydrelsaszws 1, 4- oxazi nyl , 2, 3-di hydr oi soi ndol yl , pPCREBEG/EN10I ndol yI ,

.pyrazolyl, pyridyl, furyl or isoxazol#g _. each of which is unsubstituted or
‘mono-, di- or trisub 25 stituted by A, CON(R5)2, N(R5)2 or F and/or =0 n

denotes 0, 1, 2, 3 or 4, and pharnmaceutically usable derivatives, solvates,
salts, tautoners and stereoisonmers thereof, including mxtures thereof in

al |

rati os.

J9etl3. Conuizmotiss dibgdragymgit, qoy@‘cm'dmyll, tetahwiromaddars om t he group

A L TTON e e e
(2 4 Pheny! -6 (1t pye igbalR cirhRrshiy, Srpkadi! Mogifbipyb nelam ne " A"

-78 "A

4- Propyl -

6-(1 H-pyrrol o[

m ne

pyri yrimdin

4- Met hoxynet hyl -6- (1 H-ﬂyyndmnjw[dazmyb]rwahyhlmpgﬁmllc)mytppnpemmw 2-ylam ne 10

e e e R ST R T

am ne

10

15

20

25

30
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3,4-dihydrobenzo-1,4-oxazinyl, 2,3-dihydroisoindolyl,
2,3-dihydroindolyl, oxazolidinyi, isokazoﬁdi_nyi, oxadia-
zolidinyl, thiazolidinyl, furyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, oxézoiyl, isoxazolyl, thiazolyl, pyridyl, pyrimi-
dinyl, triazolyl, tetrazolyl, thiadiazole, pytidazinyl, pyra-
zinyl, indolyl, isoindolyl, benzimidazolyl, indazoly!,
quinolyl or 1,3-benzodioxolyl, each of which is unsub-
stituted or mono-, di- or trisubstituted by A, OH, OA, Hal,
CON(R®)3, N(R%); and/or =0,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

11. Compounds according fo one or more of Claims 1-10

in which

Het denotes dihydropyrrolyl, pyrrolidinyl, tetrahydroimida-
zolyl, dihydropyrazalyl, tetréhydropyrazmyl, dihydro-
pyridyl, tetrahydropyridyl, piperidinyl, morpholinyl, hexa-
hydropyridazinyl, hexahydropyrimidinyi, piperazinyl,
1,2,3,4-tetrahydroquinolyl, 1,2,3,4-tetrahydroisoquinolyi, |
3,4-dihydrobenzo-1.4-oxazinyl, 2,3-dihydroisoindolyl,
2,3-dihydroind6lyl, pyrazolyl, pyridyl, furyl or isoxazole,
each of which is unsubstituted or mono- or di-, or trisub-
stituted by A, CON(R®),, N(R®), or F and/or =0,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

12. Compounds according to one or more of Claims 1-11 in Which



20 "A7" 4-(1-Benzyl-1 Hpyrrol o[ 2, 3-b] pyridin-3-yl)-6-butyl -

pyrim di n-2-yl am ne "A7a" 4-[1-(4-Methoxybenzyl)-1

H- pyr r olved 2e08118400yr | di n- 3-yl ] 6- net hoxymet hyI pyrimd ﬂﬂ/ﬁpmbmlgje 0 25 ‘
"A8" 4-(4-Propyl cycl ohexyl ) 6- (1H pyr rﬁl o[ 2 b] pyridin-3-yl)-

byrlmdanyIamne HZ, 30 N N’

4- (4- Propyl phenyi) - 6- (1H—pyrro| o[ 2, 3- b] pyri d| n-3-yl) 35 pyrimdin-2-ylam ne

WO 2008/ 155000 PCT/ EP2008/004151 -75 "Al 0" 4-Methyl -6- (|

H-pyrroiof 2, 3- b-;ﬂpyrldl N- Jrebidaviy g @i FQE)?Z W' amne "A 1"

4 Hydroxyrrethyl 6-(1H pyrrol o[ 2, 3- b d|n yl am ne

"AL2" 2-12- Ami - 6- (| I—l—p@no’tﬂso‘f\,} ngi dm%)z},ﬁH)epy{G(rﬁiéhmmo— ‘é
;1/I5rreNt kl\llylo}lsm ndol e-1 , 3- d|Ikorfle_[c(%€5§2]nd'h£N[C\@%\l]nN(R > ar - R‘;(FJEBZ (AL4" H2N o rN

COOR®,
R® “denotes H, Br, Cl, CN, Ar or Het,
R denotes H or A,
R®°  denotesHorA,
A denotes unbranched or branched alkyl having 1-6 C

5

10, atoms, in which one or two CH; groups may be replaced
" by oxygen and/or in addition 1-7 H atoms may be ‘
replaced by F, '
Ar denotes phenyl which is unsubstituted or mono-, di- or
15 trisubstituted by A, NO», N(R%), CN and/or COOR?,
Het denotes dihydropyrrolyl, pyrrolidinyl, tetrahydroimida-
zolyl, dihydropyrazolyl, tetrahydropyrazolyl, dihydro-
pyridyl, tetrahydropyridyl, piperidinyl, morpholinyl, hexa-
hydropyridazinyl, hexahydropyrimidinyl, piperazinyl,
20-. - 1,2,3,4-tetrahydroquinolyl, 1,2,3 4-tetrahydroisoquinolyl,
3,4-dihydrobenzo-1,4-oxazinyl, 2,3-dihydroisoindolyl,
2,3-dihydroindolyl, pyrazolyl, pyridyl, furyl or isoxazole,
m} each of which is unsubstituted or mono-, di- or trisub-
25 - stituted by A, CON(R®)2, N(R%), or F and/or =0
| n denotes 0, 1, 2, 3 or 4, | \
and pharmaceutically usable derivatives, solvates, salts, tautomers
and sterecisomers thereof, including mixtures thereof in all ratios. |

30
13. Compounds according fo Claim 1, selected from the group

Compound Name and/or structure
" No.

35



I~\ O N,NH "Al 5" 4-Am'norrethyl-6-(pyrro|o[2,3-b]pyridin 3-yl) pyrimdin-
202y|am’ne "Al6" HZN YN NHZ 25 c | NN H "A17" HZNt N -\--\, NH2 30N

N H N’Oa}ﬂsnss(olm N- Di et hyl am nomet hyl ) - 6- (pyr r ol o[ 2, ¥ Rrges/ mursi
3-yl)pyrinidin-2-ylamne 35 WO 2008/ %35000 PCT/ EP2008/ 004151 -80 "A19" H2N|
El- N NN 5 NNH "A20" 4-(Pyrrolidin-I-yl propyl)-6-(1 |
H pyrrol o[ 2, 3-b] pyridin-3- yl)pyrimdin-2-yfam ne "A21 ;
4-(Piperidin-4-ylnmethyl)-6-(1 Hpyrrolo[?2, 3-b]pyridin-3- 10
yl)pyrimdin-2+ylamime | 4-Butyl-6-(1H-pyrrolo[2,3-b]pyridin-3-ylpyrimidin-2-yl- ,
amine 3
"A2" | 4-Phenyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yhpyrimidin-2- E
5 ylamine i
"A3" 4-Propyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-
ylamine
"A4" 4-Methoxymethyl-6-(1H-pyrrolo[2,3-b]pyridin-3-vI)-
: pyrimidin-2-ylamine
10 NH
15 |
"AS" 4-Ethyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-yl-
amine
“AB" 4-Pentyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)pyrimidin-2-yl-
amine
20 AT 4-(1-Benzyl-1H-pyrrolo]2,3-blpyridin-3-yl)-6-butyl-

pyrimidin-2-ylamine
"A7a" | 4-[1-(4-Methoxybenzyl)-1H-pyrrolo]2,3-b]pyridin-3-yl]-6-
methoxymethylpyrimidin-2-ylamine

o "A8" | 4-(4-Propylcyclohexyl)-8-(1H-pyrrolo[2,3-b]pyridin-3-yl)-
pyrimidin-2-ylamine

30

"AQ" 4-(4-Propylphenyh)-6-(1H-pyrrolof2, 3-b]pyridin-3-yl)-
35 pyrimidin-2-ylamine




"A22" 4- (I - thhylplperldln 4-yl met hyl ) - 6- (IFprrroIo

F2, 3-b] pyridin-3 yI)pyr|n1d|n 2-ylamne "A23" H2N// N 15 NNN H "A24"
HZNy N w0 20dshssobb N H 25 "A25" HZN N, Y. NN H N Ndi/eB0odicdi 31

3-[2- Ami no- 6- (1H pyrrol of 2, 3- b]pyr|d|9 3-yl)pyrimdin-4- yl]propan-I-ol .
LA27 4- Met hoxymet hyl - 6- (1H pyrrol o[ 2 g b] pyridin-3-yl)- pyrimdin-2- yfan1ne|
35 "A28" 3-[2-Am no-6- (|l H pyrrol o[ 2, 3 b] pyri di n- 3. yI)pyr|n1d|n 4 :
yl ] propi onic acid WO 2008/ 155000 PCT/ EP2008/ 004151 -81 "A29"

4- [ 2- Am no- 6- (1 Hyppor ol alidefnyRBRY HLEY rfoigi2y3-bWridR-SlyhpfrimidihBuj@n- | - ol
" A30" 4-[2-Anino-6-(1H—oyrr8 R -Hg%yrlﬁy @ﬁﬁ yry:?)-pﬁ’lln-I y
amine
"A11" 4-Hydroxymethyl-6-(1H-pyrrolo[2,3-blpyridin-3-yi}-
5 pyrimidin-2-ylamine
"A12" 2-[2-Amino-6-(1H-pyrrolol2,3-bpyridin-3-yl)pyrimidin-4-
ylmethyllisoindole-1,3-dione
!IA13I|
10
HA'1 411
15
l
N
"A15" 4-Aminomethyl-6-(pyrrolo[2, 3-b]pyridin-3-yl)pyrimidin-
20. 2-ylamine
IIATGH HzN
N
N
= NH,
o J—- C
. I|A17|| HZN N
YN
N ﬁ
"A18" 4-(N,N-Dimethylaminomethyl)-6-(pyrrolo[2,3-b]pyridin-
3-y|)pyrimidin~2-ylamine

35



5 yl]butyric acid "A31" 4-Methyl-6-(1 :

Hpyrrolo[ 2, 3-bj pyridin-3-yl)pyrimdin-2-yl- amne "A32" 4-(5-Bronpo-1
H pyrr ol@l 2degrdabdeyr i di n-3-yl)-6-ethyl pyrinidin-2-yl a@ftwpz@a@meﬁ%

4-(3-Ni trophenyl) - 6(1H—pyrro|o[23b yridin-3-yl)- pyrlmdln -yl am ne
¥ A34" 4-(3- Ami nophenyl )-6-(1 Hpyrrol%f 2, 3-b] pyridin-3-yl)-
pyrimdin-2-ylamne 15 "A35" 4-Ethyl - 6(2-rrethy|-

H pyrrol of 2, 3- b]pyrldln 3- yI) pyrlmdln 2- yI am ne "A36"

4 (4- Chl oro- 11pymg O[[2; 3- b pyT T dim-3ry 6-ethyt="pyrim din-2-y} am ne 20

=
"A37" 3-(2-Anijno-6- et hyl pyrimi din-4- yl ¥- $HNpyrrol o-

[2,3-b] pyridine-5-carbagnitrile "A38" [2AmM 1- benzyl - |
H pyrrol o] 2, 3-bj pyri din-3-yl) pyrim'di n- ] met halol " A39"
4- (3-Piperazin-1--ylprgpyl)-6-(1Hp , 3-b] pyridin-3- 25
yl)pyri mdin-2-ylam ne | "A40"

4- ( 35Mor phol i n- 4-yl propyl ) 6 (1H— pyr
3-y

4

, 3-b] pyri din-
) pyrim di nh2 yl am ne

_FB_M_ Vet hyl pr g yF?pyr-lép%:: @igwmdggwpg%H_wﬁcto[ws-b]pyridin-s-

[2,3-b] pyridin
4- Et hyl - 6-{5-[11- (1- et hyl pi peri di n- 4yly1:b3brrrﬁ1d}ﬁ-2wtmmb 4 yIj-
H.pyrro| 0[2 3-bibvwridin-3-vilpurimdin-2-vl apmne A.(Q Am

i nopr opyl ) - 6- (5- f 82 an-|2 @(P'waﬁig)ﬁrﬂmﬁtbﬂj -6-(TH- pyrrolo[2 3 blpyridin-3-
[ 2, 3+4B] pyri dinF3-yl) pyrji m di n-2-yl a%i%rimldm_%’paqﬁ(né%ooo PCT/ EP2D08/ 004151
-82-

f} "A22" 4-(1 -Nlethylpiperidin-4-ylmethYI)~6—(1 H-pyrrolo-
12,3-b]pyridin-3-ypyrimidin-2-ylamine

-IIA23II
15

"A24" H,N

20 T

\:} 25 ||A25u H

30 "A26" 3-[2-Amino-6-(1H-pyrrolof2,3-b]pyridin-3-yl}pyrimidin-4-

| yilpropan-i-oi |

"A27" 4-Methoxymethyl-6-(1H-pyrrolo[2,3-b]pyridin-3-yl)-

' pyrimidin-2-ylamine

35 "A28" 3-{2-Amino-6-(1 H-pyrrolo[2,3—b]pyridin«3-—yl)pyrimidin-4—
| yllpropionic acid




"A44" 4-(3- Am nopropyl)-6-[5-(1-net hyI
pyridin-3-yl]pyrimidin-2-ylam ne
H pyr az@kr ZbosHssodh H pyrrol o- 5 [2, 3-b] pyri din-3- yl]pyﬁ)cmﬁqkms/%wbﬁm ne
6- (5--pyridin-3-yl -
"AAT"

4- Et hyl -
'pyrl m di n- 2-yl

an ne

-1 Hpyrazol

"A45" 4-Et hyl-6--[5-(1-nethyl -

1H pyrrol oé12 3- b] pyri din-3-yl)

-4-yO-1 H pyrrol o[ 2, 3-Db]

" Ad6"

4- Ethyl 6- (5- pyridin-4- yI-IH—pyrroIo[2 3-bjpyridin-3-yl) pyrimdin-2-ylam ne|

10 "A48" 4-[5-(6-Am nopYridin-3

yl]-6-ethyl pyr
H pyrrol of 2, 3-
3- Am no- 5- 13- (

- -1 HpYrroIo[23prYr|d|n 3-
I Mg b 2-1yA_§T 2 I N
bj pf/lrglgdl q-4 -yl ﬁﬁn%ﬁ H—gy Fsbr]r?ﬂfle aaﬁ)%%ﬁ}dﬂq “
2-ar n| no-|6- et hyI pyrim di n-ylibyia)’r—l—oH

pyrrol o[ 2, 3-b]
4-[5-(3,5-Di ng
in-3-ylj-6-eth
4- Et Byl -6-(5-p

(] ﬁW@oxa

vyl pyrimi
henyl - 1H

Z% tﬂ‘"’i}ﬁ‘i’l IGI“H BVWP‘S’%@ Eyrlcﬁnﬁpﬁgﬂwr@mdm -4-

d in-2-ylamne 2 iﬁffc
pyrrol o[ 2, 3-bj DVQI] 3- L) pyrim di n-2-y!

"A53" 4-[5-(6-
3-b] pyri di n- 3-
3-[3-(2- Am no-
[ 2, 3-bj pyridin

Di rashyl a
yl]-6-eth
6- et hyl py

B m

rd-Mgthyli-aH tH (pyyro)o{ZIS—-lp]}ayn@lh% mpynmldm-Q yi-
yIpyrlmd|n2yIam|ne " A54"

r|md|_n 4-yl) -

1 H B#PF® o- 25

am ne

H pyrazol - 4-yil] - 9}
4- Et hyl - 6- { 5-[{1- (2- net hoxyet hyI )-1 I—I—szlm_zﬁflamhel H 30 rrolo R 3.-b py [
] pyriggi n- 3-yl }pyrim din-2-ylam ne
4-Et hyl - 6- [ 5- (6- {'AG8T 0-14- rﬁéf?nwtmnhamﬁ &( il ypvirola 3 3rhleyedin-3-yl)-
G LpYL AL Syl TByrl 0 o2 Y1 e e
"A34" 4-(3-Aminophenyl}-8-(1H-pyrrolo[2,3-b]pyridin-3-yl)-
pyrimidin-2-ylamine
15 "A35" 4-Ethyl-6-(2-methyl-1H-pyrrolof2,3-blpyridin-3-yI)-
pyrimidin-2-ylamine
"A36" 4-(4-Chloro-1H-pyrrolo[2,3-b]pyridin-3-yl)-6-ethyl-
pyrimidin-2-ylamine
20 "A37" 3-(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo-
[2,3-blpyridine-5-carbonitrile
"A38" [2-Amino-6-(1-benzyl-1H-pyrrolo[2, 3-b]pyridin-3-yl)-
pyrimidin-4-ylJmethanol
’:? 05 "A39" | 4-(3-Piperazin-1-ylpropyl)-6-(1H-pyrroloj2,3-bjpyridin-3-
yhpyrimidin-2-ylamine
"A40" 4-(3-Morpholin-4-ylpropyl)-6-(1H-pyrrolof2,3-blpyridin-
3-yhpyrimidin-2-ylamine | ‘
"A41" 4-[3-(4-Methylpiperazin-1-ypropyl]-6-(1H-pyrrolo-
30 [2,3-b]pyridin-3—yl)pyrimidin~2-ylamine
"A42" 4-Ethyl-6-{5-[1-(1-methylpiperidin-4-yl)-1H-pyrazoi-4-
yl}-1 H-pyrrol0[2,S-b]pyridin-3~yl}pyrimidin-2_—ylamine
"A43" 4-(3-Aminopropy!)-6-(5-fu ran-2-yl-1H-pyrrolo-
35 [2,3-b]pyridin-3-yl)pyrimidin-2-ylamine



35 pyrrol o[ 2, 3-bj pyridin-5-yl]pyridine-2-carboxam de J WO 2008/ 155000
BCT/ EP2008/ 004151 -83 "A59" 4-Ethyl-6-{5-[1-(3-nmethyl butyl)-1 ‘
H pyr azayo4oaghbsoby H Pyrrol o[ 2, 3-b] pyridin-3-yl} pyri ipesgoideaisine " ABO" |
4-Et hyl -6-[5-(1 H pyrazol - 4 yI) 1 H-p)érrol o[2,3-b]pyridin 5
3-yljpyrimdin-2-ylamine "A61" -

4- Et hyl - 6-[5- (2H pyrazol -3-yl)-1Hpyrrol o[ 2, 3-b] pyridin- 3-yl] pyri mid i
n-2-yl ami n e "A62" 4-Ethyl-6-[5-(2-nethyl-2H pyrazol -3-yl)-1 H pyrrol o-

[ 2, 3-b] pyri di n{3ARYT T TH_H_RArda Ik ARUREG TEL0 RTE RV TS

4-Et hyl - 6-5- (1-1 éﬁfcp fas ﬁ”‘é;‘?‘%‘?’@”? 5 ﬁ"fg@' 1H-gyrgzol-4-yh-1H

[ 2, 3-Db] pyr| di n{3-yl ] pyrim di pyﬁelxo[aﬁabjwrxdfmﬁwl]pynmldln -2-ylamine J

4- Et hy| [5 ( . ’2” g f"rl ethvl -1 H-pvrazol-4-\| n\l1r rol-ol-2 3- b] pyr| d
i n-3-yljpyrindi A4 yl R frthy-6-J6s 6 m@-ﬂm 1("&?%%2954‘6/-')9 *ﬁ;ﬂyﬁ@ﬁ? m din-4-yl)- 1

H-pyrrolo- [2, 3-bj pyridin-5-yly b%e?ﬁiﬂbin)g@—ﬂfﬁﬁmdq 2-ylamine

4- Et heyl - 6-[ 5- (1-i sobutyl - 1H pyrazo

[ 2, 3-b] pyri di n{3-144avyr | nd-Hityl-B- d1e-3-A0 H-em6lo[2, 3-blpyridin-3-yl
4- (5-Br orm-lH—H)yrroI o[ 2; 3- b;%r.%ﬁﬁyﬁs yl )?6- p-bgnyl [pyrl]%ydl n- 2 y))/ Jlrri ne and
I

phar maceut i cal |y usabl e| derivati ves, pylividie=-ylgaine, tautoners  and
‘st ereoi soners the WQ 25 14.
Ui

Process for theﬁ :’%g?aral %Eﬁ&f'@mﬁﬁi&?ﬂwﬁiﬁﬁ%ﬁ@w” g 30to \

Clains 1-13 and pharnmaceutically usablpgrifedinvayiadfise salts, sol - vates,

t aut rs and stereoisopers thereof, characterised in that a) a conpound of
the formila Il | B4R 2008/356000inROYERB9B/ BbpYBeI0[2,84]pyridin-3-

£y '  yi]-6-ethyipyrimidin-2-ylamine

L

"A49"- 4-Ethyl-6-(5-furan-2-yt-1H-pyrrolo[2, 3-blpyridin-3-yi)-

pyrimidin-2-ylamine

15 "A50" 3-Amino-5-[3-(2-amino-6-ethylpyrimidin-4-yl)-1H-
pyrrolof[2,3-b]pyridin-5-yllbenzoic acid
"A51" 4-[5-(3,5-Dimethylisoxazol-4-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yl]-6-ethylpyrimidin-2-ylamine
20 "AS2" 4-Ethyl-6-{5-phenyl-1H-pyrrolo[2, 3-b]pyridin-3-yl)-
pyrimidin-2-ylamine
"A53" 4-[5-(6-Dimethylaminopyridin-3-yi)-1H-pyrrolo-
[2,3-b]pyrid in—3—yi]—6-ethy|pyrim1d in-2-ylamine
“} o5 "Ab4" 3-{3-(2-Amino-6-ethylpyrimidin-4-yl)-1H-pyrrolo-

[2,3-b]pyridin-5-yl]benzonitrile
"A55" 4-Ethyl-6-{5-[1-(3-methoxypropyh)-1H-pyrazol-4-yi}-1H-
pyrro|6[2,3--b]pyridin-3-y|}pyrimidin-2-yiamine
"A56" 4-Ethyl-6-{5-[1-(2-methoxyethyl)-1H-pyrazol-4-yi]-1H-
pyrrolo[2,3-blpyridin-3-yl}pyrimidin-2-yiamine
"A57" 4-Ethyl-6-[5-(6-fluoro-4-methylpyridin-3-yl)-1H-pyrrolo-
[2,3-bjpyridin-3-yl]pyrimidin-Z-yiamine

"AS8" N-Methyl-5-[3-(2-amino-6-ethylpyrimidin-4-yi)-1H-
35 | pyrrolo[2,3-b]pyridin-5-yl]pyridine-2-carboxamide

30

P




o0 R2 R3f\ R4 |

10 R2, R3 and R4 have the neanings indicated in Caiml,

guanldlr\g,02
subsequent |y

formul a |

Il 5 NN

is converted |nto

am no- prot ecting group,

in which Rl denotes an indol e-protecti
is react

R

dx/ @5t he indol e-protecting group is sinmul A%
%ﬁggved of R2 in aﬁgg/rﬁrpp%ba%go 3!1! t he

f, or 20 b) a radical

another 'RZ by i) cleaving off an

25 1i) cleaving an imde to give an am ne,
carrying out an al kyI ation,

and/or 30 a base or acid of the formnu

converted into
conmpound of thﬂ
usabl e deri vati
i ncl udi ng m x-

OTE, " rl.
fo’ﬁ%l a

ves, sal
35 ture
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t S, Wfrmai[z&b]bwummmyﬁp;&mﬁdﬁi-gq@hmner S

fherpof in_all ratios. _and nnfLQnalLy exci

and/ or adj uvant
according to C
sol vages, tautd

s. "A@9"20(
aim 1-13
nmer s anJ

sA-EmiSo[SrCH-ePzaobiatilis pyrrosH2 eblpysdinef

and phar ITB.CEIT,’I_é)I ﬁﬁllé'lpgd&?&@ﬁ%%l erivatives, s

in all ratios,
t unour s, tunour
d aim 16, wherd

foragp th
gr owt h,

thetunq

| stereoi sone di ng m xtures
an g

e4 PHIQRH- zHl tazdl- id[2r3-bsritiined
turr@ﬂr Fg_ gses IDS[ 17. TlE%se acl
Lur ori gi nat e§ yl]pmmtdwz-wamme

ng group,
ed with

i)
lal is
ast one
utically
t her eof ,
pi ents
conpounds
alts, :
thereof
t mrent of
cording to

35

vates, tauto

a)

"AB2" 4-Ethyi-6-[5-(2-methyl-2H-pyrazol-3-yl)-1H-pyrrolo-
[2,3-b]pyridin-3-yllpyrimidin-2-ylamine
10 "AB3" 4-Ethyl-6-{5-(1-isopropyl-1H-pyrazol-4-yl)-1H-pyrrolo-
} [2,3-blpyridin-3-yi]pyrimidin-2-ylamine
"AB4" 4-Ethyl-6-[5-(1,3,5-trimethyl-1H-pyrazol-4-yl)-1H-
pyrrolo[2,3-b]pyridin-3-yljpyrimidin-2-ylamine
15 "AGS" 4-[3-(2-Amino-B-ethylpyrimidin-4-yl)-1H-pyrrolo-
[2,'3~b]pyridin-5-yl]benzamide
ABG" 4-Ethyl-6-{5-(1-isobutyl-1H-pyrazol-4-y!)-1H-pyrrolo-
[2,3-b]pyridin-3-yljpyrimidin-2-ylamine
20 \'-'A67’" 4-(5-Bromo-1H-pyrrolo[2,3-b]pyridin-3-yl)-6-phenyl-
pyrimidin-2-ylamine
and pharmaceutically usable derivatives, solvates, salts, tautomers
ﬂ} o and stereoisomers thereof, including mixtures thereof in all ratios.
14. Process for the preparation of compounds of the formula | according
30 to Claims 1

-13 and pharmaceutically usable derivatives, salts, sol-

mers and stereocisomers thereof, characterised in that

a compound of the formula li
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t.he ki dneys,

i nt esti 08
| ynphat ¢

t he squarrbutj;é;itﬁnel i hm the bl adder, the stom 10 ach,
of head and neck, the oesophagus, the cervix, the thyroid, the
the liver, the brain, the prostate, the uro]%ﬁnital tract, the

LISHIN0 t he stomach; the Iarynx and/or the IFGAGEP20BH04IST se

according to Caim 16, where the tunel4 -originates fromthe group nonocytic

| eukaem a,

c

according to Caim16, where the tunour is_a tunour of the blood and inmune -
system 20. Use according to Gaim 16,
25 group of acute nyel oid | eukagm
| ynphatic | eukaem a and/ or
of the fornmula | accordi
acceptabl e salts and R
or the treatnent of tu

r%ound of the fornul a
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a Cco

ancer,

| ung adenocarci noma, small-cell lung carcinonmas, pancreatic

col on carcinoma, glioblastomas and/or breast carcinoma. 20 19. Use

aim1-13 and/or 30 physi ol ogi cal
[1

Iy

e the tunour originates fromthe
= Chronic nyeloid | eukaem a, acute :
chroric |ynphatic | eukaem a. 21. Use of conpounds |,

prepara- tion of a nedi canent
; ere a therapeu- tically effective anmount of
is a\dm' nis- tered in conbination with a conpound :

fromthe group 1) oestrogen 35 rﬁqept or nodul ator, 2) androgen receptor
nodul at or, 3)
antiproliferative agent, 6) prenyl-protein transferase inhibitor
HMG- CoA reductase inhibitor, WO 2008/ 155000 PCT/ EP2008/ 004151 -86 8) HV

protease i nhi bij} QhictPR’ 'RURASE ah RIS PrPeddfy gﬂmpbl tor and 10) further
angi ogenesi s inhjbiitors., 5 22. Use of conmpoun

m 1- 13 &dR3randgRyBaet thei merhingad

t
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retinoid receptor nodul ator, 4) cytotoxic agent, 5
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1)

acc

for the prepara- tion of a medicanment for the treatnment of tunours,
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15.

~therapeu- tically effective anmount of a conpound of the fornula I
~.ddninis- teredijg Fedc@aPivitBldu@nidihé h radi ot herapy and a conpound fromthe

and the indole-protecting group is simultaneously or subsequently

cleaved off,
or

b) aradical R® in a compound of the formula | is converted ihto
another R?

by

iy cleaving off an amino-protecting group,

i) cleaving an imide to give an amine,

i}y  carrying out an alkylation,

andfor

a base or acid of the formula ! is converted into one of its saits.

Medicaments comprising at least one compbund of the formula |
according to Claim 1-13 and/or pharmaceutically usable derivatives,
salts, solvates, tautomers_ and sterecisomers thereof, including mix-

tures thereof in all ratios, and optionally' excipients and/or adjuvants.

is

ordi ng

odipatedl is Gaim 4, and sol vat es t her eof

where a



10 group 1) oestrogen receptor nodul ator, 2) androgen receptor nodu- |ator,
retinoid receptor nodul ator, 4) cytotoxic agent, 5) antiprolif-

3)

agent,

10

15

20

25

30

35

Vo eMsboPr ot ei n transferase inhibitor,
i nhi bitor,

16.

17.

18.

20.

21.

19.

20 25 30 35

Use of compounds according to Claim 1-13

and pharmaceutically usable derivatives, saits, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios, for
the preparation of a medicament for the treatment of tumours, tumour

growth, tumour metastases and/or AIDS.

Use according to Claim 16, where the tumour originates from the
group of tumours of the squamous epithelium, the bladder, the stom-
ach, the kidneys, of head and neck, the cesophagus, 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 186, 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 16, where the tumour is a tumour of the blood

and immune system.

Use according to Ciaim 16, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Use of compounds of the formula | according to Claim 1-13 and/or
physiologicaily acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours, where a therapeu-
tically effective amount of a compound of the formula | is adminis-
tered in combination with 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,

erative

ansf el 7) HMpceamdspemst ase
8) HIV protease inhibi tor,gg)_ reverse transcriptase 15 inhibitor

4nd 10) further angi ogenesis inhibito
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22.

- 86 -

8) HIV protease inhibitor, 9) reverse transcriptase inhibitor and 10)
further angiogenesis inhibitors.

Use of compounds of the formula | according to Claim 1-13 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of tumours, where a therapeu-
tically effective amount of a compound of the formula 1 is adminis-
tered in combination with radiotherapy and a compound from the
group 1) oestrogen receptor modulator, 2) androgen receptor modu-
tator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5) antiprolif-
erative agent, 6) prenyl-protein fransferase inhibitor, 7) HMG-CoA
reductase inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase

inhibitor and 10) further angiogenesis inhibitors.



