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4-1Pyrrol opyridinyl)pyrindin-2-ylami ne derivatives The invention relates to
conpounds oWOt20e8/flaf8Tula 1 5 H RINJ/IN NR3 10 Nf~ PCTRA2008[RE06RH R2 15
in which RL denotes H A -[C(R6)2]" Ar -] C(R6) 2] nHet or [C (R6) 2], cycloa
| kyi ; R2 denotes Hor A 20 R3, R4 each, | ndependent|y of one anot her,
denote H, A, Hai, CN, "[C(R6)2]nAr, -[C(R6)2]nHet or -[C(R6)2]ncycloalkyl,
RS denotes H, A -[C(R6)2]"Ar, -[C(R6)2]nHet or [C(R6)2],cycloa Ikyl, 25 R6
denotes H or al kyl héPyrrolofyridiayhpyrimidini2-ydamiine idedimaéindsnt |y of one

anot her, denote unbranched or branched al kyl having 1-10 C atons, in which
one or two CH2 groups may be replaced by O or S atons and/or by -CH=CH 30

groups and/ OiTlfeii'IA\fé’ﬂ%l trje%esﬂog?rﬁpapﬂff@omﬁ%nhfag faced by F, Hal denotes

F, d, Br or enot es unsaturated or aronmatic carbocycle
hav-

5

10 |

'S in which

R’ denotes H, A, -[C(R®%)2]sAr, -[C(R®)2]Het or
-[C(R®,]scycloalkyl,

R? denotes H or A,

20 R3, R* each, independently of one another, denote H, A, Hai, CN,
C(RO)]wAr, -[C(R%);]:Het or -[C(R%)]xcycloalkyl,

R® denotes H, A, {C(R®)],Ar, -[C(R®),].Het or

[C(R®),].cycloalkyl,
25

R® denotes H or alkyl having 1-6 C atoms,

A A each, independently of one another, denote 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-

30 groups and/or, in addition, 1-7 H atoms may be replaced by
F,
Hal denotes F, Ci, Bror |, A
Ar denotes a saturated, unsaturated or aromatic carbocycle hav-
35 ing 5-14 C atoms which is unsubstituted or mono-, di-, tri-,

tetra~ or pentasubstituted by OH, OA, SH, SA, SOA, SOA,



35 ing 5-14 C atons which is unsubstituted or nono-, di, tri-, tetra- or
peftasubstituted by OH,  QA, SH, SA SOA S02A, WO 2008/ 101587

PCT/ EP2008/ BDBB¥101587 Hal , NO2, NH2, NHA, NAN, A, SO2NHZCTIEARN00EERNAA' |
CONH2, CONHA, CONAN, NACOA', NASCZA', C@H, COOA, COA, CHO and/or CN, 5 Het
denotes a nono- or bicyclic saturated, unsaturated or aro- matic heterocycle
having 1 to 4 N, 0 and/or S atons,  which may be unsubstituted or nono- or
di substituted by OH OA  SOA SQ2A, Hal, NOG2, NH2, NHA, NAA', A SO2NH2,
SO2NHA, SO2NAA', CONH2 HaGNBA, NIGONMAA, NRRCGA, SO,NBl, NBSeHKA, STBBIAA'COOA, CHO,
COA and/or CN, c n deng 0, 2 ;pharnaceutical ly. | e
derivatives, solvates, @Hécégﬁf{%r@ﬁ)%dﬂg‘@e@ﬁ% Lbﬁﬂ‘?’eof ,

including mxtures theggsbal o |clyef 4QFor £ The invention was based on the
obj ect of finding novel conpounds having valuable properties, in particular
t hose which ¢t be usedehotestdnmamoepabicyclic satuodtedpdnsatomied or2004t has been
found thhat the conpounds of the fornmula | and salts and/or sol an es t hereof

have very val uabl e pham\%t@dmigfcwpled?%ﬂ@t@é Mh?l%ﬂdd‘é'iﬁ(j’t‘_’mél VNSS! er at ed.
25 In particular, they nghhsg?gﬁbﬂ?ﬁggrgﬁ%&rgg igﬂésctﬁbﬂgp\r/%; ?ic;f thyl nhi bi ti ng

action as antagonists or agoni ounds "accor € invention

can therefore be usedSOA, $OsAclHabNONNHNNHA NAAAASO,NH,, t unours, tunour
growt h and/ or tumour netastases. 30 The antiproliferative action can be

tested in a proliferat SN FPMNAALIGYNHasGQNHAY GEINAA', NACOA',
4- (pyrme opyridinyl) pyNABEIAYEODATEHOACEHTCHRSMIG ERSCr 1 bed, for

n denotes 0, 1 or 2,

and pharmaceutically usable derivatives, solvates, salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.

15 |
The invention was based on the object of finding novel compounds having
valuable properties, in particular those which can be used for the prepara-
tion of medicaments.

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

well tolerated.

25 In particular, they exhibit a cell proliferation/cell vitality-inhibiting action as
antagonists or agonists. The compounds according to the invention can
therefore be used for the combating and/or treatment of tumours, tumour
growth and/or tumour metastases.

30 The antiproliferative action can be tested in a proliferation assay/vitality
assay.

Other 4-(pyrrolopyridinyl)pyrimidinyl-2-amine derivatives are described, for
example, by P.M. Fresneda et al. in Tetrahedron 57 (2001) 2355-2363.

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

35

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



35 exanple, by P.M Fresneda et al. in Tetrahedron 57 (2001) 2355-2363.
Qther 4-(pyrrol opyndi nyl)pyrimdinyl-2-amne derivatives are al so descri bed
by A, Kar poWOa290%1M587i ssertation, University of Hei del b@CF/EPAYISI0PORH05. v WO
2008/ 101587 PCT/ EP2008/ 000634 -3- O hery am nopyridi ne derivatives which
carry a 2,2,6,6-tetranet hyl piperidin- 4-yl radical are described in WO

2004/ 089913 for the treatnent of inflam matory and autoi mune di seases. 5
Accordi ngly, the conpounds according to the invention or a pharnaceuti -
cally acceptable salt thereof are adm nistered for the treatnment of cancer,

i ncl uding soljd carcinomas, such_.as, for exanple, .C | nomas, (for .exanple 10
of the IungsptB%rn%mé‘&@yﬁaWrcfﬁrﬁ'?t%‘P%W@&h R Izo%ﬁ;f’a'fﬁj@r%‘? ylﬂ’ﬁ%&’é’é’s (for ¢
exanpl e nyel gi ' o PPeiEp bhingarst ade-
noma). The tﬁrﬂ&é@e?ﬂﬁg‘hﬁsﬁﬁ%&?ﬁci uge O(rzrlll)(?lgogcyt I C :”geuﬁgéﬂm a, ‘gm)‘{@

urogeni tal, nidiotyamrhatioimaysieadiseadesrach, | aryngeal and | ung carci nons,

i ncl udbng lung adenocarci noma and snall-cell |ung carcinoma, pancreatic
and/ or breast carcinoma. 20 The conpounds are furthernore suitable for the

treat ment of Al ] L= anGl i e HEPA .1 ciency
Virus Type 199%@?%2’%Fi%@%mﬁp%5@ggg%ﬁ@emd%ggg’ggggge toegg{iregarded
as brain caneally acdepigbleaaitetheredy aeeradmisipicroe forahedrratmient bf eakslssr, cancer,

stomach cancer, 25 pancreatic cancer, |iver cancer, ‘renal cancer, colorectal

cancer, brea¥icludingselid cawinpraancaich afke e @EiRE, CHcygmay dar examels |
. . ; SOagipg _ g
e 1o acd eARBE! narlqtag, tyfeRd HidadndRYeReTEp myERdRIseas 8 B T2 3N o

rﬁr esents aelfmphs ggkloM ldukaeniigsenadenvreas (fonexdmplevikswntolon\eelat i on
tdaerefore relates to conpounds according to the invention as medi canents
and/ or nedi cBOM@nt active ingredients in the treatment and/or prophylaxis

of the said The tumours furthermore include monocytic feukaemia, brain, urogenital,
15 lymphatic system, stomach, laryngeal 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).

Cancer-like hyperproliferative diseases are to be regarded as brain cancer,

lung cancer, squamous epithelial cancer, bladder cancer, stomach cancer,

25 pancreatic cancer, liver cancer, renal cancer, colorectal cancer, breast
cancer, head cancer, neck cancer, oesophageal cancer, gynaecological
cancer, thyroid cancer, lymphomas, chronic leukaemia and acute leukae-
mia. In particular, cancer-like cell growth is a disease which represents a

30 target of the present invention. The present invention therefore relates to
compounds according to the invention as medicaments and/or medica-
ment active ingredients in the treatment and/or prophylaxis of the said
diseases and to the use of compounds according to the invention for the
preparation of a pharmaceutical for the treatment and/or prephylaxis of the

35
said diseases and to a process for the treatment of the said diseases



di seases and to the use of conpounds according to the invention for the 35
preparation of a pharmaceutical for the treatnent and/or prophylaxis of the
sai d di seasw mnglit1ss7a process for thestreatnment of the pcaiEP2008a0aEes WO
2008/ 101587 PC T/ EP2008/ 000634 -4 conprj sing the adm nistration of one or
nore conpounds according to the invention to a patient in need of such an
adm nistration. 5 It can be shown that the conpounds according to the

i nvention have an antiproliferative action. The conpounds according to the

i nvention ar gonrdiginy theeidifinistratiopaificketorravicGordpbiings AEEdrdirey tatthue

di sease, for exanple to inhibit tunmour growth, to reduce inflammation
associ at ed winvengon yenshieatient &) need af syeh an agdaypistraionnhi bit transpl ant

rej ection or neurol ogi cal danage 10 due to tissue repair, etc. The present
conpounds are suitable for prophy- lactic or therapeutic purposes. As used

herein, the tteddn bé EReWABRAL theconsdithdstadceiding té th®invehtién Paey ant i on of
di seas®&s and the treatnent of Tpre- exi sting conditions. The prevention of

prol i f erati oanliptadiferative ectiemildheeeprppoundsdesardingrtattheinventiohereonpounds
according to_the ipvention prior to th devel o nt,. of overt disease, for
xanpt e Tor _gPETRiERS 1@ BrhdEnEPayia s R BITRIG yistand BomBiR or e used
for the treatdmMbiPfuntdGWrodislite re€a6EMBMMARN hsSodite8 withRyHpRE- t he
clinical synptons of the patient. 20 The host or patient can belong to any
manmal i an spewdlferative dissasepieinhibifdranspiantypiection or peutdlogical diamageans;
r odent I ncl,udi,ng. m ce, r.at d hansiers: rabbits; .hgrses, cows, dogs,
cate, a0 "aiP tsBbErepdic st TG pERBL EOTBPUASR Bi¢ SHES Wi rBBN Y hat 1 ons.
RE=QVI ding a M@'orftﬁéragbﬁﬁé gﬁ%os%fs. ASRusedHErem, tHerase rebiifept!sseptibility
“a particular cell to treatment with the conpounds according to the
i nventi on cansed taegfer to betth the pravertianoofi dis¢ases. ard thiectndatyment 80 peecul t ure of

concent  at; oRSSHBH CANLPNS B PravRERR Y Lo RN VAPLHLS EEXPHE  he. act | ve
agents t0 i ndepfinisfhliot!6AHE &mpBund¥adidrding' tb tRE MventibAtdridh to the
development of overt disease, for example for preventing tumour growth.
Alternatively, the compounds are used for the treatment of ongoing dis-
eases by stabilising or improving the clinical symptoms of the patient.
20
The host or patient can belong to any mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats,‘etc. Animal models are of
@ interest for expérimental investigations, p_roviding a model for treatment of

25 a human disease.

The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro testing. Typically,
30 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 sufficient to
allow the active agents to induce celi death or to inhibit cell proliferation,
cell vitality or migration, usually between about one hour and one week. In
vitro testing can be carried out using cultivated cells from a biopsy sample.

35 ,
The amount of cells remaining after the treatment are then determined.



cell vitality or mgration, usually between about one hour and one week. In
35"vitro testing can be carried out using cultivated cells from a biopsy
sanpl e. ThWORBHHISY: cells remmining:after the treat ndRi/ENZES R4

det erm ned. WO 2008/ 101587 PCT/ EP2008/ 0634 The dose varies dependi ng on

t he specific conpound used, the specific disease, the patient status, etc.
A therapeutic dose is typically sufficient considerably to reduce the
undesired cell population in the target tissue, 5 while the viability of the
patient is nmAbhstdaseadriestdepangingenthe spegifie camppund sisednieospedfia a

id bl d j d, .f | ; o . 50%
ConsTSor 31 Tl A0 oG B A SRR 5%
nore undesir @Gnﬁﬁbfa%lﬁlf&réb% GQHS‘dJnPlBsFrM cBPaputbfiod et RirgettRRuedi seases

associated with deregul ation of cell proliferation and cell death

(apopt %si s) . while tbe ndibility 0§ thef patiend e staiitaiiedd d hedraateneat isogengraliy t ed t o,
the foll ow ng. The conpounds .according o the inventign are ,suitable for
Lhe treat renfoBINGRE NBUE COTGERBIR SANEHSn TS ASCHEoHr GY PREMBIS B 15 and) or
m gration of |&RabBulye% Rdtelior irfihé @il BUHEANERY Hay ebbstinudcouitie 1 nti mal
| ayer of a vessel, resulting in restricted blood flow through that ves- sel,
for exanpl e easemt@llyarwemofe nadesitechedlisoarel detectedlipshehedy.Cccl usi ve graft
vascul ar di seases of interest include atherosclerosis, coronary vascul ar 20
di sease after grafting, vein graft stenosis, perianastomatic prosthetic

restend9is, j fdi | ' i ibhe |ike.
The i nventi onlmgffggre zg? e%@%aﬁ@%%@%@f%déﬁ@ o?g?@@gﬁ @?ﬁg&? E{oélfégg}léﬂner s), C

salts, the enadtdelirdeath (apuptosiske Miveeconditionsdofdnteeestonelude Aot dreendtydr at es
2% and sol vahe of these ounds. The term solvates of the conpounds is

S conp
taken to reafiMigdde: ihedfellawingndhe compramdsAacording 4o s tveRtor 8fpounds

whi ch form oy i éﬂ.ﬂ%hﬁ L achive. : for exam
pl e, nono- o%@%’%g})g %sﬁeor a g;?é@é@&é%ﬂﬁgéﬁ% g’f‘ﬁ{ p ae?‘%gs‘géhoﬁféggw@ usabl e
derivayigves andicxkeigratomefamodtbrmeselecefis andidrénfiahtnatary detie intortbeunds
according to the invention and al so so- called prodrug conpounds.

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

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

vascular diseases of interest inciude atherosclerosis, coronary vascular

disease after grafting, vein graft stenosis, perianastomatic prosthetic

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

The invention also relates to the optically active forms (stereoisomers),

salts, the enantiomers, the racemates, the diastereomers and the hydrates

25 and solvates of these compounds. The term solvates of the compounds is
taken to mean adductions of inert solvent molecules onto the compounds
which form owing to their mutual attractive force. Solvates are, for exam-
ple, mono- or dihydrates or alkoxides.

30 The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the s.alts of the compounds according to the invention and also so-
called prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or écyl groups,

% sugars or oligopeptides and which are rapidly cleaved in the organism to

form the effective compounds according to the invention.



The term prodrug derivatives is taken to nmean conpounds of the formula I 35
whi ch have been nodified by neans of, for exanple, alkyl or acyl groups,
sugars or oMOy#pEHFes and which are rapidly cleaved | RATHE2HBEEHEM t o
formthe effective conpounds according._ts. the invention. WO 2008/ 1. 01587
PCT/ EP2008/ 000634 g_ These al so include bi odegradabl e pol yner derivatives
of the conmpounds according to the invention, as described, for exanple, in
Int. J. Pharm 115, 61-67 (1995). 5 The expression "effective anount”

denot es t he dhesatalsy inaludedicdegmtable palymar gedvatives dfitiba coapoiundsi ngr edi ent
whi ch causes in a.tissue, system ni nmal . or human a.bjol ogical or nedical
response whi BRCPTEINGLIPHRE 'Bant@é's??é@?cf'l&?dvé‘95ﬁﬁ'@9|em)'f‘ !{‘?rgg&e@ﬁ@her or

physi cian. - 1 Ng A i the expression "therapeutically effective anount”
denot es an glgh%ﬁgﬁ(aEQB% conpared with a correspondi ng subject who has
not received this anount, has the follow ng consequence: inproved
treatnmdnt, healing, prevention or elimnation of a disease, syn- 15 drone,

condi ti on, cEFh_ﬁwaqpf@%swmwe@m@ara”ed@wt@éttae@mcmrg@f@n"ee@i@érrmt@ﬁ in the
advance of aqflh$5a5acEAfdl Ll MorddiBAt Afilch CHIREETREIRSLE sy ibr apeut i cal Iy
ef fective anmount™ "al SO encorrpasseg & BN uUnts ich are é?¥ ective for

i ncreasi ng nanimal arishan adiislabichlocinedival rédpohse wiiieie iy seuygHtlgso rel ates to
the use of mxtures of the conmpounds of the formula |, for exanple m xtures

of two di ast 8eeiEeebfer examnple ®ia esearehes orphysigian. 1, 1:2, 1:3,1:4, 1:5,

1:10, 100 14000, T i . ‘ » 1 f
stereoi]lgorrerlﬂi:aé%'#gﬁuw s%?gﬁﬁetﬂgh#gylfgw ¥g$étﬁ/‘g§£rﬁ§h%ﬂh§e)é§%sg%@]38 of the
fernula | andnfaint wHidtecepiparad tvithoa BorESSEREing ubjeeewhbeRR dti on of
@npounds of the fornula | ‘accord- ing to Clains 1-13 and pharmaceutically

usabl e deri vEggeirs thisamount diasthedollowing consequence:
improved treatment, healing, prevention or elimination of a disease, syn-

15 drome, condition, complaint, disorder or side effects or also the reduction
in the advénce of a disease, condition or disorder.
The expression “therapeutically effective amount” also encompasses the
amounts which are effective for increasing normal physiological function.
20
The invention also relates to the use of mixtures of the compounds of the
formula |, 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 stereoisomeric compounds.

25

The invention relates to the compounds of the formula | and saits thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-13 and pharmaceutically usable derivatives, salts, solvates,

30 tautomers and stereoisomers thereof, characterised in that

a) acompound of the formula |}

35



30 tautoners and stereoi somers thereof, characterised in that a) a conpound

of*the fornmula I! 35 WD 2008/101587. PCT/ EP2008/ 000634 - 7 05 R4 N1: S
R5 1l R2 iwoshbgtoif® denotes an indol e-protecting groupCT/EPQORBNBRE and R5
have the meanings indicated in Caim1l, »is reacted with a conmpound of the
formula Il 15 H NNH R1/ 2 1li NH 20 in which Rl has the neaning
indicated in Caim1, and the indol e-protecting group is simultaneously or
subsequently cleaved off, 25 or b) a compound of the formula IlIl is

reacted with a compound of the for- mula I/V 30 35 WD 2008/101587

PC77EP20081000634 8- 0 R3 R4 N:z:R5 IV 5 N R2 in which
O //’/’S,
e AN
NS I
R# —R5
5 /
- N
\ ,

R2

in which R? denotes an indole-protecting group,

10
R®, R* and R® have the meanings indicated in Claim 1,
is reacted with a compound of the formula Ili
15 H
’ N NH
s 2
R \ﬂ/ I ’
NH :
20 in which R has the meaning indicated in Claim 1,
and the indole-protecting group is simultaneously or subsequently cleaved
off,
25
or
b) acompound of the formula lll is reacted with a compound of the for-
mula IV
30

35



10 R2, R3, R4 and R5 have the neanings indicated in Caim1l, Cor 15 ¢c) in
that they are |iberated fromone of their functional derivatives by

treat nent wWMaR2088/858701 ysi ng or hydr ogenol ysi ng agent, &CT/ER30(8)00863¢ adi ca
Rl and/or R2 in a conpound of the formulga | is converted into another
radical Rl and/or R2 by c¢ i) cleaving off an am no-protecting group, 25
and/or ii) carrying out an al kylation, and/or a base or acid of the fornula
| is converted into one of its salts. 30 Above and bel ow, the radicals R1,
R2, R3, R4 and R5 have the meanifgs indicRted for the formula I, unless
expressly indicated otherwise. ANA-=£ach, independently of one anot her,
denote al kyl, is unbranched 35 (l/inear) or branched, and has 1, 2, 3, 4, 5,
6, 7, 8 9 or 10 C atomns. rably denotes nethyl, furthernore ethyl;
propyl, isopropyl, but 4 PCT/ FP20p@/ 000634 -g isobutyl,

sec-butyl or tert-butyl, e al'so pentyl, 1 - , 2- or 3-nethyl-
butyl, 51,1- , 1,2- or 2,2-d propyl, 1-ethylpropyl, hexyl, 1- , 2- , 3-
or 4-nethylpentyl, 1,1- , 1,2-, 1\ 3- , 2,2-, 2,3- or 3,3-dinethylbutyl, 1-

or 5 2-ethyl butyl, 1-ethyl-1-nethyRpropyl, 1-ethyl-2-nethylpropyl, 1,1,2- or
1,2,2- trimethylpropyl, further preferably, for exanple, trifluoronethyl. A
very particularly preferably denotes alkyl having 1, 2, 3, 4, 5or 6 C

atons, pref ei aM_,}/ nmet hyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec- butyl, 25 -Gﬁ'utyl , pentyl, hexyl, trifluoronethyl, pentafluoroethyl or
1,1, 1- ypi f | u@PoRr® IR* gh@ > haveaheméamingsithdicstedsn Omim Y al so be repl aced
by O or S atons and/or by -CH=CH groups. A thus also denotes, for exanple,
=(et hoxyet hyl .

or

¢) inthat they are liberated from one of their functional derivatives by

15
treatment with a solvolysing or hydrogenolysing agent,
or
20 d) = aradical R" and/or R in a compound of the formula | is converted
into another radical R' and/or R?
by
i)  cleaving off an amino-protecting group,
25 and/or ‘
ii)  carrying out an alkylation,
and/or a base or acid of the formula | is converted into one of its salts.
30 .
Above and below, the radicals R', R?, R, R* and R® have the meanings
indicated for the formula |, unless expressly indicated otherwise.
A, A’ each, independently of one another, denote alkyl, is unbranched
35

(linear) or branched, and has 1, 2, 3, 4, 5,6, 7, 8, 9 or 10 C atoms. A
preferably denotes methyl, furthermore ethyl, propyl, isopropyl, butyl,



15 Cycl oal kyl - preferably denotes cycl opropyl, cyclobutyl, cyclopentyl,

cytl o- hexyl or cycloheptyl. A saturated, unsaturated or aromatic carbocycle
havi ng 5- 14w0 mbonas8720 pref erably denot es cycl opentyl , PETHIONSOPI634

cycl oheptyl, phenyl, naphthyl, bi phenylc or tetrahydronapht hyl . Ar denot es,
for example, phenyl, o-, m or p-tolyl, o- m or p-ethylphenyl, Co-, m
or p-propyl phenyl, o-, m or p-isopropyi phenyl o-, m or p-tert-butyl- 25
phenyl, o-, m or p-trifluoronethyiphenyl, o-, m or p-fluorophenyl, o-, m

or p-br Omph%‘bWutlesec-mJtyPér ferchtor, epfishthore Griso Fentyr 1P; :tlydfslmmhﬁnyl o-,
m or p-net hoxyphenyl, 0o-, m or p-rreth | sul f onyl pheny Oo-, m or p-nitro-

phenyl, o-, bButybrl,p- ah%@pﬁe&rdlmetbylprmyloi eﬁiy‘rletqpyl éilﬁfkhloﬂheayl 300r m or 30

D RO Ot 2, Pae oy o SR, 0P P

p- car boxyphepydthy®utyl M- eﬂ’fyl—ﬁ rﬁ‘etrtwﬂzspw b@wylp;ttﬂtethylpﬂ:pfyl n1+,1,<2t oIB‘1€2 hoxy-
car bongl phenyl, 0-, 'm or "p-acetyl phenyl, o- ormyl phenyl’, o-, m
35 or p- cyanb’pheﬂwlpropyirfUT&terpr@‘Emblblfpr example tmﬂuorgn@thylz 6-, 3,4- or

3 5-di orophenyl

, f | uor, ophe r 5-di
25 A Pl fatipngtedion B A padngn, % 33 s SR
24,6 or 34105“ GRET | R EERAYR /0806 $61) 'Qéé’JBU o
p-i odophenyl , 4- %%ro %?ﬁl}o he#tlEﬁ I%}Qrgﬂffﬁpl Lﬁ M
2,5-difluor otel't-butwrmﬁrﬁyiyhewl, mflﬁedzmmwlpentafhlowetbhler»MA,15truﬂuop1—ef erably
denote a satyrated, unsaturated or aromatic carbocycle having 6-14 C atons
which i's uns&B¥t t ut ed or nono-, di-, tri- tetra- or pentasubstituted by

L, OA NHZ2, hdAwr k édé'd r not es
%‘:s‘nyl whi ch I'S unsu Ita% W'Qmar‘? b%ar'egl - orarwt@lds}u %ﬁrﬁ%’{a‘éﬁﬁﬁy OH, OA
NH2, NHA, NAHy Bl&!-(}mdgjroups\ AIthm&atseaienodaeS)fforf exdarhpie, 8ehethiaxyeihghs, Het
denotes for exanple, 2- or 3- furyI 2- or-3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2, 4- or 5-imdazolyl, 1-, 3-, 4- or 15 5-pyrazol yI 2-, - or
5- oxazqlyl, a%i}( 0 a
5-i sot APazol ylyclo@ky?greﬁet g‘éﬁé’tﬁg cyg@préay ! 6y§$bt5lﬁyl 6géyr¢%qtd'30¥?lé furt her -

hexyl or cycloheptyl.

A saturated, unsaturated or aromatic carbocycle having 5-14 C atoms
preferably denotes cyclopentyl, cyclohexyl, cycloheptyl, phenyl, naphthyl,

20
biphenyl or tetrahydronaphthyl.

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

0-, m- or p-propyiphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-

25 phenyl, o-, m- or p-trifluoromethylphenyl, o-, m- or p-fluorophenyl, o-, m- or
p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-hydroxyphenyl, o-, m-
or p-methoxyphenyl, o-, m- or p-methyisulfonylphenyl, o-, m- or p-nitro-
phenyl, o-, m- or p-aminophenyl, o-, m- or p-methylaminophenyl, o-, m- or

30 p-dimethylaminophenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or p-
methylaminosulfonylphenyi, o-, m- or p-amindcarbonylphenyi’, o-, m- or
p-carboxyphenyi, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-ethoxy-
carbonylphenyl, o-, m- or p-acetylphenyl, o-, m- or p-formylphenyi, o-, m-
or p-cyanophenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3 5-di-
fluorophenyi, 2,3-, 2 4-, 2 5-, 2 8-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2 4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,3,4-, 2,3 ,5-, 2,3,6-, 2,4,6- or 3,4,5-

35



nore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or
5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4-. or -5-yl, 1,2, 4-oxadiazol - 3-
or -5-yl, 1IWO2W0814iF81di azol - 2- or -5=yl; 1,2, 4-thi adi azdICTEP2008/60863¢| |

1,2, 3-thiadi azol -4- or -5-yl 20 3- or_4gpyridazinyl, pyraziyl, 1-, 2-, 3-,
4-7 5-, 6- or 7-indolyl, 4- or 5-iso- indolyl, 1-, 2-, 4- or

5- benzi m dazol yl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indazolyl, 1-, 3-, 4-, 5-, 6-
or 7- benzopyrazolyl 2-, 4-, 5-, 6- or 7-benzoxazolyi, 3,- 4-, 5-, 6- or
7- benleoxamdewppBenyMp |06c—>pheﬁ‘ryiMflﬁedme&mtdnoplz@iwzﬂaero 4—br015ro- 6- or 25
7- benzi sot hi azol y 1, 3- oxadi azol -, 5-7
6-, 7- or spaenvsm?yﬁ dlfiu0r034 brm,nopfsanyl 0625¢U“Q¥F‘Y|84‘i°§ %Wﬁmgh 3-, 4-, 5-,
6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal inyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo-1, 4- oxazi nyI further
preferably lmmemmy@lénbté's ééawratetl énME}méd@r@lﬂorﬁaMt carbocycle

2, 1, 3-Benzot hi adi azol - or - or 2 1, 3-benz- oxadi azol -5-yl. The

het er ocycl i c haximact4 Grﬁiorw w!qiblspmubahwed)pr manoy. diy droigdidated.
Unsubstltute e e | - di hydro-2-, -3-,

35 -4- or -5FF uryﬁuﬁgﬁtuglglﬁ}ﬁ?ﬁ’gggl MZBNFIA)ZN g%lgm/r%;; ‘ tetrahydro 2- or
-3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3- thlenyl 2, 3-di hydro-1-,
-2-, -3-, -4- or -5-pyrrol yI 2, 5-di hydro-1-, -3-, -4- or -5- pyrrol yl,
1 20 or 3-pyArearisugly pmrz@becdqmgsp pw/mgbmsuom teg orieenehydr o- 1-,

-2- 0r1 I m or Ryra- zol yl,

t et rahygfo 1998&3 'X%QSt%%%Bg’rV%g'r 9& !\ng4 W’ﬁy'&ﬁg‘ Zha' ar‘éi/gr - or -4-pyridyi,
1.2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6- pyr|dy| 1-, 2-, 3- or

epPi peridinyl, 5 2- 3- or 4-norpholinyi, tetrahydro-2-, -3- or -4-pyranyl,
1, 4- di oxanyl Irrasr®ctive of furtter, substitugions 5Het dem@eahfpneaample %or&fury!

-4 d | di

3 orer agt nyP 01 33NERYE R - gn arpiroi, -2, 4 or AmiBzoRY -, - o1 7

-8-qui §Iyl 51pﬁa§o|9r tzetzr-acmfsibﬁaéolyl 324»-0'r%|soxélzo lyl; 2= 4- o 5. thiazb 10r
-8-|soa inolyl',” 2- -7 or '8- 3, 4-di hydro- 2H benzo- 1, 4-oxaz 10

inyl, furthe- mr—ejreﬁ—mﬂyamlgl aetandrelnpmd:ﬂyz}héﬂyﬂ ,or B-pyrireidiry, e‘ndbe&xy-
more preferably 1,2,3-triazoi-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1-

or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yi, 1,2,4-oxadiazol-3- or -5-yi, 1,3,4-
thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or- -5-yl, 1,2 3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, 1-, 2-, 4- or 5-benzimidazoly!, 1-, 2-, 3-, 4-, 5-, 8- or 7-indazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6-or 7-benzoxazolyi, 3-, 4-, 5-,

20

@ 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or

25 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-,
7- or 8-quinolyl, 1-, 3-, 4-, 5- 6-, 7- or 8—isoquinolyl,. 3-,4- 5-,6-, 7-0r
8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8—quinazoiinyi, 5- or 6-quinoxalinyl, 2-, 3-,
5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-

30 yl, 1,4-benzodioxan-6-yi, 2,1 ,3—benzothiadiazol44- or -5-yl or 2,1,3-benz-
oxadiazol-5-yl.
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,

3 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or

-5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl,



phenyl, 2, 3-ethyl enedi oxyphenyl, 3, 4-ethyl enedi oxyphenyl, 3,4-(difl uoro-
met hyl enedi oxy) phenyl , 2, 3-di hydrobenzofuran-5- or 6-yl, 2,3-(2-o0xo0-

met hyl enedi ®00o81e01$87 or al so 3, 4-di hydr o- 2H 1, 5- benzodirEX&}H20608800@G4 -7 15
yl, furthernore preferably 2, 3- d|hydrob§@zofuranyl or 2, 3-di hydro- 2- oxo-
fuTanyI Het particularly preferably denotes an unsubstltuted nono- or
bicyclic 20 aromatic heterocycle having 1 to 4 N, 0 and/or S atons. Het

particularly preferably denotes furyl, thienyl, pyrrolyl, imdazolyl,

pyrazol yl, oxgtratydro-1-SOx a7 04 wh;da&blyazzoiaadmydwm dyl : -3pyf4L ok dbpyta- triazolyl,
tetrazol yI t hi adi azol e, pyridazi nyl yrazi nﬁ I ndol y I soi ndol yl

benzi mi - dazéPM tetramﬂgf{; -3- cml-ﬁfnyyazcdyl 1,43dibyeecoth, o&ob@d or daR¥iod, which is

bst di t '
unsubsty 25 4 S BROR: 100 o BU0EL SR RGO £ 5 pBeRly
oxazol yl, i soxagqdryd- morpholmltwrah%rmiyts -Qr -n@ramdl NvLdioRghyR11 Bt ef erabl y
denote§H A, -[C(R6 2] "Ar or - pref erably enotes H R3

preferably déinxaas2+i- ‘b-rOTA5-y|me>tﬁ*Wﬂé¢-dbl -3- Gé%@!é@dailn%h@@wgf%ﬂhy denot es

H 85 6 R prgfe abl denot es 08/101587 P -12 Hal
br ef erably deporbcOFoTMAT. T-y et LrBPTOLRY {4 A IS GTYRET e oty F or O
Throughout thg. L4LVe5'1 L@—”J-aéﬂ SE(flﬂh(SIW 9 %'@fétn%%%fo ADr.g. Lhangonse .gry be

i dentical or different, . are independent of one another. 5 The conpounds

of the fornuté or ﬂajyoqmmelybrﬂe 31, Sai-e 7e hr BaB,dcdihydres2Hhienzoah 4tdxazef or e
Forms. 100" AcuBidHAEL SraR@the B oomen, BTtV elene o
ci,,ggpounds of phBRyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-
methylenedioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxo-
methylenedioxy)phenyl or also 3,4-dihydro-2H-1 ,5—bénzodioxepin-6- or -7-
15 yl, furthermore preferably 2,3-dihydrobenzofuranyl or 2,3-dihydro-2-oxo-

furanyl.

Het particularly préferably denotes an unsubstituted mono- or bicyclic
00 aromatic heterocycle having 1 to 4 N, O and/or S atoms.

Het particularly preferably denotes furyl, thienyl, pyrrolyl, imidazolyt,

pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyl, triazolyl,

tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl, isoindolyi, benzimi-

dazolyl, indazolyl, quinolyl or 1,3-benzodioxolyl, each of which is unsubsti-

25 tuted or mono- or disubstituted 'by OH, OA, Hal and/or A; very particularly
preferably furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridy! or pyrimidiny!.

39 R preferably denotes H, A, {C(R®)]aAr or [C(R®)],Het.
R? preferably denotes H.
R® preferably denotes H or A.
R* preferably denotes H.
R® preferably denotes H.

35 5
R" preferably denotes H.



formula I in which at | east one of the said radicals has one of the
preferred % ei neanings indicated above. Sonme preferred groups of conpounds
may be expwesmesiidigst he fol | owi ng sub-fornulae | a to | lscT/mhbasossaf ormto
the 15 fornula | and in which the radica,s not designated in greater detail
have the neaning indicated for the for Mila |, but in which inla R denotes
H A -[C(R6)2]nAr or -[C(R6)2]nHet; 20 in |Ib R2 denotes H, in Ic R3
denotes Hor A, 25 in |Id R4 denotes H, in le R5 denotes H, 30 in If Ar
denot es phe”HaI)YPéfébel? dBAStERTt i¢IWrest 8Lt ARBA; paficulafy préferablpFoiof ed by

OH, OA, Hal and/or A, in Ig A denotes unbranched or bfanched al kyl having
1-6 C atons, in which 1-7 H atons may be replaced by F;, 35 WD 2008e 101587

PC3'i E P200§/,000634 .13.in Lh denot es . bstifuted -
bi oycl i ¢ ar onPaehayL 1 inolign L 0GEa FAId REELS M b EncP oty o8 n 1
Het denot es {dunfical 6:|hd'iiﬁgvént, iEélf.rérgthﬁepé;jdﬂe%?éPbMéanB!H?.ZO' yl, oxazolyl,

i soxazagl yl, thiazolyl, pyridyl; pyrimdinyl, tri- azolyl, tetrazolyl,
t hi adi azol e, Tireréatapounds ofthedaimyia,| maytaby bneics onoréothjial ceeties andazol yl ;

i ndazol yl, quin | _.or 1,3-benzodi oxolyl, each of ich is unsubstituted or
10 om0, or GPBABLE e assubr o tereatsoman s fors. e orgle KRMGYES fur yi
thienyl, pyrg i éj;’éz@ , pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,
pyridyl or pf?lk%%?'rlly 1 Irr%ﬁrgflk R denotes H A -[C(R6)2] Ar or

-[ &(R6) 2] nHet ,
10 Accordingly, the invention relates, in particular, to the compounds of the
@/ formula | in which at least one of the said radicals has one of the preferred

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

the meaning indicated for the formula I, but in which

inla R denotes H, A, -[C(R®).],Ar or -[C(R®),].Het:
20 ,
inlb R denotes H;
inlc R denotes H or A:
25 inld R* denotes H:
inle R® denotes H:
30 inlf  Ar denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by OH, OA, Hal and/or A;

inlg A denotes unbranched or branched alkyl having 1-6 C

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



R2 denotes H, R3 denotes Hor A ~ R4 denotes H, 20 RS denotes H, R6 denotes
Hor alkyl having 1-6 C atons, A, ‘A each, independently of one anot her,
denot e unbr ¥M88(101687 br anched al kyl 1havi ng 1-6 C at ons,PGIERBISN0BI7 H ¢
25 atons may be replaced by F, Ar denot s _phenyl which is unsubstituted or
moho-, di- or trisubstituted by OH' OA NH2, NHA, NAA , Hal and/or A, 30
Het denotes furyl, thienyl, pyrrol yi, im dazol yl, pyrazol yl, oxazol yl,

i soxazol yl, thi azol yl, pyri dyl, pyrimdinyl; tri- azolyl, tetrazolyl,

t hi adi azol e, ipiri didstnyl , ngnateisrari unsubstiodtgd morswiordidydic aoematiai dazol yl ,

i ndazol yl, quinolyl or 35 3 ben i oxol yl , ch of ich is unsubstituted
or nono- or disubstitut ed r@ﬂ'c‘bgav‘ﬂﬁly%ﬁgﬂﬂf‘d% 815101587

PCT/ EP2008/ 000634 14 and phar maceuti cal ly usabl e derivatives, salts,
solvates, tautoners and stereoisoners thereof, including mxtures thereof
in all ratio@liThe I—led)rrpoundenoﬁestfbwl fthiemyl, @yho@rﬂdnﬂdmlylhwratahytl ng

materid@ s for their S preparation are, in addition, prepared by met hods
known per se, as des- cri b8¥aFqyk IsexRzQlgh thiazlyl Pﬁﬁidﬁxwg'ﬂ% tfihe standard

wor ks, such as Houben- Wy F t hods of
Organic Chem stry], Ceor ggﬁlyg %Ig@ja@%ﬂf}%@ﬁ@q@ﬁhgmk Ci se under
reaction 10 conditions whi iHdoiyl eiskindotyl sehzirridaablyk induzdiyieqsinolyl oeact i ons.

Use can c¢ also be nmade here of variants known per se which are not
nentioned here in greater 1debanzodioxolyl, each of which is unsubstituted or

10 mono- or disubstituted by OH, OA, Hal and/or A,
in j Het denotes furyi, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, pyridyl or pyrimidinyi;

15

inlk R denotes H, A, [(‘(RG)Z}nAr or -{C(R®),]Het,
R? denotes H,
R® denotes H ar A,

20 R: | denotes H,

R denotes H,

R® denotes H or alkyl having 1-6 C atoms,

A A each, independently of one another, denote unbranched

or branched alky! having 1-6 C atoms, in which 1-7 H

25 atoms may be replaced by F,

Ar denotes phenyl which is unsubstituted or mono-, di- or
| trisubstituted by OH, OA, NH,, NHA, NAA', Hal and/or
A,

30 Het denotes furyl, thienyl, pyrrblyl, imidazolyl,‘pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, pyridyl, pyrimidinyi, tri-
azolyl, tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl,
indolyi, isoindolyl, benzimidazolyl, indazolyl, quinolyl or

35 1,3¥benzodioxoi‘y§, each of which is unsubstituted or

mono- or disubstituted by OH, OA, Hal and/or A;



15 Conpounds of the fornula | can preferably be obtained by reacting com
pounds of the forrmula Il and w th conpounds of the fornmula 111. The
conpounds owat2oes/foassTul @ ii and of the fornula |11 are gem@rabdsipoodnown. | f
they are novel, however, they can be pr? ared by nethods known per se. 20
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 DI PEA, triethylamne, dinethylaniline, pyridine or quinoline. 25 The
addi tion of aﬁd@ih%ﬁhbc@uu@u @JstaaférMsidﬁvégts?dltbhwwaeésdmut@meb@aﬁae or bi-
carbonate or another sal a weak acid the al kali or alkaline-earth
metal s, pref eteamlyomrer@theaeeﬁ miu®bg|nmmure31trtﬁreerﬁ iorallcabes.um nmay al so be
favourabl e. 30 Depending on the conditions used, the reaction tinme is
between a few minutes and 14 days, the reaction tenperature is between
about - 15andThé@mByuRds! of tRE F¥PRila4@nandlsd #b stBftird miatédiy fartréper abl y
betweeg 60 and 110C. 35 WO 2008/ 101587 PCT/ EP2008/ 000634 -15 Suitable

i nert sol venpsemratlori are, erxadﬂltlen, mawdabb@msthodedmows pessenas deset r ol eum

th b | ted .h b h
tel’l gLI or ggfﬁgﬁ% in {f'e’gﬁﬁ dk%‘r;qe 3 ec‘)'ﬁ %6‘%“9@?‘? as(rmsﬁgﬁ ascﬁrgr o?sf or m or
di chl or onet hﬂ'&%beﬁ'W@?PM@thé&'@r‘i‘dé% b Cﬁérménwlethb QBF@? mchol ,

n-propanol, n-butanol”or tert-butan et hers, suc |et hy et her,
dii sopropyl @hlemlstry]eGeafgtﬂhtﬁmeéter(aﬁHS}uttgartjJ WMIpreaﬁqundera‘elaeﬁsn such as

t hyl I I t hyl di et hyl
cthor (01 o1 ¥ AEITRER BRI are owisans slibpBe s bie saib Al aEse Bich s 10
et am de, dhEBiHY hiaeR! LU aFiaRlSTEIINA p&r SRhith 4BYIRmBhtiddderesuch

in greater detail.

15 Compounds of the formula { can preferably be obtained by reacting com-
pounds of the formula Il and with compounds of the formula [II.

The compounds of the formula ii and of the formula lll are generally
known. If they are novel, however, they can be prepared by methods
known per se.

20
The reaction is carried out in an inert solvent and is generally carried out in
the presence of an acid-binding ageﬁtr, preferably an organic base, such as

@ DIPEA, triethylamine, dimethyianiline, pyridine or quinoline.

25 The addition of an alkali or alkaline-earth metal hydroxide, carbonate or bi-
carbonate or another salt of a weak acid of the alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium, may aiso be
favourable.

30
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reactioh temperature is between about -15° and
150°, normally between 40° and 130°, particularly preferably between 60°

and 110°C.
35



C as acetonitrile; sulfoxides, such as dinmethyl sulfoxide (DVBO); carbon di-
sul fide; carboxylic acids, such as formc acid or acetic acid; nitro com
pounds, sucfoasogtoi o et hane or ni trobenzene; esters, spgiyERsomiobosss ace 15
tate, or mxtures of the said solvents. Particular preference is given to
gl'ycol ethers, THF, dichl oronmethane and/or DVF. 20 Preferred
indole-protecting groups are, for exanpl e, sul fonyl-protecting groups, such
as tosyl or nesyl, furthernore: prot ecting groups such as, for exanple, BOC
Conpounds of f e e g com 25
pounds of thghﬁgelr%ﬁllﬁghll%?‘v &a{ﬁe fr our@éﬂe ! gg,gbane guéﬁ’aéﬁ@ 5‘é’l‘%]orrpounds of
the formul a eraleengeﬂrerabénzelnapm’iuené othﬁane,rmlomaibd hydooeavieons,t hey can be
prepared by nethods cg]nown reaction is carrle in an inert

sol vent and PYchyendi |¢599§'§’§:?'?%ce11- %‘@ﬂc Iproethiane, AL e, ﬂl?lr'gﬁncré‘@f% bi ndi ng
f |
agent, prefefap] ¥ &Bh@?&ﬂ@fkﬁan@aﬁﬁo Dls é.gu?tﬁ] '?h etfiano h”t ek lé%r%‘?)a-

di met hgl ani | i'he, I ne or qU|no an a

al kal i ne- ear hél, nrqirabahaldhcbutdﬂol araeidnaacolioethebs, carcharsadiethyt ethrent her salt of
a weak acid of the alkali or alkaline-earth 35 metal s, pr eferably of

pot assi um s8UsARFPPYAther fetrrhysaeisran Thi) ondioxane 9lyeal sthers| suches

reacti on ti e W INBARaRene T BERIBRINE o, ERRfere QUBaARRE "

t enper at ur e ethh¢dighene)akethnes 1Sudigs aa;é@nermrtrméhmé)@m\raea dechaasl 120,
particylarly preferably between 60 and 110C. 5 Suitable inert solvents are

t hose 'Ffréntloﬁ@@taau@@edlmﬂ#éyleq:@aw@%Obfilr@@thytfwmam@ec@l\ﬂf)e@ﬂalﬁs Bychret hods as

2 ooun ook e RS S S e il oo AT, BRLARALCL, oL

sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-

pounds, such as nitromethane or nitrobenzene, esters, such as ethyl ace-
15 tate, or mixtures of the said solvents.

Particular preference is given to glycol ethers, THF, dichloromethane

and/or DMF.

20 Preferred indole-protecting groups are, for example, sulfonyl-protecting
groups, such as tosyl or mesyl, furthermore protecting groups such as, for

example, BOC.

Compounds of the formula | can furthermore be obtained by reacting com-

25 pounds of the formula Il with compounds of the formula IV.

The_ compounds of the formuia IV are generally known. If they are novel,

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

The reaction is carried out in an inert solvent and is generally carried out in
30 the presence of an acid-binding agent, preferably an organic base, such as
DIPEA, triethylamine, dimethylaniline, pyridine or quinoline.
The addition of an alkali or alkaline-earth metal hydroxide, carbonate or
bicarbonate or another salt of a weak acid of thé alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium, may also be

35
favourable.



Hydr ogenol ytically renovabl e groups, for exanple the cleavage of a benzy!
et*her, can be cleaved off, for exanple, by treatnent with hydrogen in the

15 presencewaor2o0es/massel yst (for exanple a nobl e-netal catraityrroosgoeh4 as pal | a
di um advant ageously on a support, such4@§ carbon). Suitable solvents here
are those indicated above, in particular, for exanple, alcohols, such as
met hanol or ethanol, or am des, such as DMF. The hydrogenolysis is

general ly carried out at tenperatures between about 0 and 100 and pres- 20

sures bet \Aeewe@téaatnfgloraﬂ% CSHYitRsHs udEEtRE abddtionlti® iSletténla iy bar.  Esters

can be saponified, for exanple, using acetic acid or using NaOH or KOH in
wat er, wat er Miniesrangat4days,dhameaction tesmesatraisbetwsensaioud -28° and 100.

Al kyl ati ons the nitr n_are.gcarried,out .under standar ondi Lhons, as
are” known toqgﬂe rB’éF@ﬁJx%g |W%§0i ﬁ"i’ﬂ?%arr??-'“%'a K@@%ﬁ%ﬂﬂﬁﬁ@v?ﬁné e formul ae
| can furthepRRrgole. obtained by liberat- ing themfromtheir functional
derivasi ves by solvolysis, in particular hydrolysis, or by hydrogenol ysis.
35 Pref er r edSsiitableiingrtsaiventsbee thosetmentisledoalyades or hydr ogenol ysis are

t hose which contain correspondi ng protected am no and/ or hydroxyl groups WO
2008/ 101587 TCT/ FP2008/ 000634 -17 instead of one or nore free am no and/ or

hydroxyl gr OtFH'é1cl&é\%fg%rﬁgier%ethﬁep%s€ar%8 St %9][rﬁé(th%833a§}é’r@1@anet%tth89 group

i nstead of an H at om™bon o an N atom "for exanple those which conform
to the fornupardon dkittectiorth® arai n an NHR group (in which R denotes an

Pref or d0ce 1 & Sndah Memodpt et Bedvaae. Aberainble & A ptag iy e hy-
15l &t hogst B B O for a1 but contai b an R phenyl

Hydrogenolyticaily removable groups, for example the cleavage of a benzy!

ether, can be cleaved off, for example, by treatment with hydrogen in the

15 presence of a catélyst (for example a noble-metal catalyst, such as palla-

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

here are those indicated above, in particular, for example, alcohols, such

as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is

generally carried out at temperatures between about 0 and 100° and pres-

sures between about 1 and 200 bar, preferably at 20-30° and 1-1C bar.

20

Esters can be saponified, for example, using acetic acid or using NaOH or
KOH in water, water/THF or water/dioxane, at temperatures between 0
25 and 100°.

Alkylations on the nitrogen are carried out under standard conditions, as

are known to the person skilled in the art.

30
The compounds of the formulae | can furthermore be obtained by liberat-
ing them from their functional derivatives by solvolysis, in particular
hydrolysis, or by hydrogenolysis.

35

Preferred starting materials for the solvolysis or hydrogenolysis are those

which contain corresponding protected amino and/or hydroxyl groups



group (in which R' denotes a hydroxyl -protecting group) instead of a

hydr oxyphenyl group. 15 It is also possible for a plurality of - identical
or differentvo 20080418t ed ami no and/ or. ‘hydroxyl groups trxiiner2peszmessts i n t he
nmol ecul e of the starting mate- rial. |f I/he protecting groups present are
different fromone another, they can i’ﬁ many cases be cl eaved off

sel ectively. 20 The expression "anino-protecting group" is known in general
terms and relates to groups which are suitable for protecting (blocking) an
am no group; ' nSére i : OpfcklpR after the
desired C chg?rﬁigéa %F 82@?’?1% hgg%é@%@i??@gyygﬁﬁyg@%é?g i nbt‘:}yhe nol ecul e.
Typi cal 25 dfiosauwhichraarmysamamind-pratacting graup, inatesdosftan Htatdmdvorsdedsst i t ut ed
acyl, aryl, . aralkoxynethyl or aral kyl, groups. Sjnce the I no- protecting

o oups are 1SRN o xS s b EERGr b e dhErvB BEfRcey - fhei +
type and si [ ' : F HEho g k3 given to
t hose mav 30¥$Rg®1@g‘££, @ﬁ%gﬁﬂﬁr gr H§b§63£%@@p %&L p@gggi ‘:)"3 "aryl
group" is toexampeBOGoo0B)rinstead lof aaddldt gemupse i n connection with the
present process. It includes acyl groups derived fromaliphatic,
aral i phatic, aromatic or heterocyclic carboxylic acids or sulfonic acids,

and, in part ip%afe%m;@lskf% egﬁ}o%mm sta?fir%fé Hi@f?ﬁél@%ﬁéh %ﬁy%ﬁﬁgd al'ly

ar al koxycar bonyl groups. pf'es of such” acyl groups are’ a noyl, such

as acetyl, pdomiydpybdtecting grodp insteaal dfeheyH aten ol agdsydetwgh grags tfgt ex-ar oyl ,
such asmbenzoyl . tolyl; aryloxy WD 2008/ 101587 PC r/ EPZO%%/ 000634 al kanoyl ,
such as “PoA; aglethess whieh conteram tathedormeng t Hubsamiain an i dypher¥ honyl |

Lo as oz 0T (ARG RO Mol S hydid BRSPS oRBT siead oy oo™ o

aryl sui fonyl hydroxdyphenitgroupbf , Pnc. Preferred ami no- protecting groups are
BOC and Mr, furthernore CBZ, Fnoc, benzyl and acetyl. The expression
"hydroxyl -protecting group” is |likew se known in general 10 terns and

rel at 3 5t 0 943y %?so"‘ﬁé;éﬁ?bl@rf& S PIdaRY B e RN difisteRt MILRAEd amino

and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they
can in many cases be cleaved off selectively.

20
The expression “amino-protecting group” is known in general terms and
relates to groups which are suitable for protecting (blocking) an amino
group against chemical réactions, but are easy to remove after the desired

chemical reaction has been carried out elsewhere in the molecule. Typical

25 of such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl 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-

30 ing 1-20, in particular 1-8, C atoms. The expression “acyl group” is to be

understood in the broadest sense in connection with the present process.

It includes acyl groups derived from aliphatic, araliphatic, aromatic or

heterocyclic carboxylic acids or sUlfonic acids, and, in particular, alkoxy-

35 carbonyl, aryloxycarbonyl and especiaily aralkoxycarbonyl groups. Exam-
ples of such acyl groups are alkanoyl, such as acetyl, propionyl, butyryl;

aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl, tolyl; aryloxy-



group agai nst chem cal reactions, but are easy to renove after the desired
chem cal reaction has been carried out elsewhere in the nolecule. Typical
of such gr oMP30W/1©138Mhe above- nentioned unsubstituted or PEDEBLGOB/OREH aryl , 15
aral kyl or acyl groups, furthernore alsg alkyl groups. The nature and size
of the hydroxyl-protecting groups is not crucial since they are renoved
again after the desired chem cal reaction:or reaction sequence; preference
is given to groups having 1-20, in particular 110, C atons. Exanples of 20
hydr oxyl - pr calkahoylOs@toa® ® OK;ealkoxycarbarlyl asuchedd methaxyyadonghethodyenzyl , p-
ni t robenzoyl , gétoluenesulfony , tert--butyl and acetyl, where benzyl and

r

tfart- butyl @ Bﬂr?i?&t@h@roﬁlﬁ@)@f?a@mnlw, @(ﬁ@@@hwqaﬁb%ﬂarthc af:i d and
Osters -(fordalkeyPABRELR Slith BoCEE  Faub il MudeubRitdnavib LY,

liberated frearbbhgli FMOOCaivisMonglesivias NIty eBbE. Peenendiargecbamitie pr ot ect i ng
group Bised for exanple using _stron aci ds, advantageously using TFA or
cer chl oncaci Rrotesiinggreups ere Qst ﬁ@g o, fyﬂh@ﬁ‘goramGngEmoqfaéeagyi alneth as
hydr ochl ori ¢ @éipfor sul furic acid, strong organic carboxylic acids, such
as trichl or oacelt ¢ acid, or sulfonic acids, such as benzene- or

p-tol uenesul fonic acid. The presence of an additional inert solvent is
possible, but is not always necessary. Suitable inert so! 35 vents are
preferably ofgaexpression ‘Gydraykprdeting/giovpais likewisei knows imgenew@l aci d,

et hersqpsuch_as tetrahydrofuran or djioxane m.des, .such a

nal ogerdt ed 1y G BIAES fatifihsvaibh e ~ieBRARED QS s PP s vo
%381101587 Gl GFMsY/ PeRfcA readiibrd, B0halSeas) D redfoveRafianak dedirganol or

Wsopropanol ,” and water. Mxtures of the above-mentioned solvents are
f urt her nor e ehgrigdl keactiem has heesfcarded put alsewhiere éxtheswolgicule dtypiddii t i on of

et SOht R S o8Bl g B Bl R, 12,
reaction tenpendi Bf 88yI[Poupdl GurthEMYG8%Iss IKIHYRIIRR: The nature and size
of the hydroxyl-protecting groups is not crucial since they are removed
again after the desired chemical reaction‘or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, C atoms. Examples of
hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl, p-
20 nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and tert-
butyl are particularly preferred. The COOH groups in aspartic acid and
glutamic acid are preferably protected in the form of their tert-butyl esters

(for example Asp(OBut)).

25

The compounds of the formula | are Iiberatéd 'from their functional deriva-
tives — depending on the pfotecting group used — for example using strong
acids, advéntageously using TFA or perchloric acid, but also using other
30 strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichioroacetic acid, or suifonic acids,
such as benzene- or p—thueneSUIfonic acid. The presence of an additional
inert solvent is‘possible,‘ but is not always necessary. Suitable inert sol-
vents are preferably yorganic, for example carboxylic acids, such as acetic
35 acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,

halogena”ted hydrocarbons, stich as dichlorome{hane, furthermore also



geously between about 0 and about 50, preferably between 15 and 300 (room
tenperature). 10 The BOC, OBut, Pbf, Pnt and Mr groups can, for exanple,
preferably W 2mseéiesved of f using Tf n di chl or oi net hama/KIr20e82000634
approximately 3 to 5 N HC in dioxane_ %_15- 30, the FMOC group can be
clreaved off using an approximately 5 t0°50% sol ution of dinethyl am ne,

di ethyl arnine or piperi- 15 dine in DM at 15-30: Hydrogenol ytically
renovabl e protecting groups (for exanple CBZ or ben- zyl) can be cl eaved
of f, for exampidholducheR!MBtHan L AYSRIEShrbpahdIcard wates Migkred of
catal yst (for exanple a noble-netal catalyst, such as ‘?al | a- di um

advant ageouslte ahove-megnpioned solsintaare furhennorssutalee TESIis preferatigre are
t hose indicated abave, in.particular,. for exanple. alcphals, .suc as

et hanol or - SERABAXesS WFAUAGHE ote Misie T, B EH R s K et
general Iy caigralig udkl ifthd RIFRESPH WiRErd 8F ¥6&HE 3418'dnd07 W petelond dcier s 25
sures IBetween about 1 and 200 bar, preferably at 20-30 and 1-10 bar.

Hydr ogenol ysiins thef ratieed: CBThg reagiionueoysdstunes for the cleavagplase advasta-o 10%

ot hano! | v CABUSH-oRe S Bt At A o0C IS AR BAHERT U 50 Pe said

conmpounds acerydhh grdify@)i nvention can be used in their final non-salt
form On the?ot herwﬂgmft t%e present invention also enconpasses 35 the use

of these conpounds in the formof their pharnmaceutically accept able salts,
whi ch be _deriyved 0 rious aqrganic and i norganic acid nd bases by
r ocediths kABGBOR. GRtaPbR Fsha ARaddRGrowhy anJoE ARABPE. WS 608 P61 557
k,\/EP2008/ 0QRBRAd o S a| 3 rg}aﬁw are for
t@e nost part pr eSa?ngs'ﬁng&ﬁf/@éiﬁ?%?@ ﬁ]ﬁa@%ho s.I ?B%&é(hﬁ%%%%o t he
formula | comGliindiexarerat 16301, the 60O Careupfcantke sleavedb# usiig ancan be

f db ti th d with i t abl t i t
08[ ;“ZS poﬁdir ﬁ%%gg@&mggéy %ﬁ?@i’)’g%ﬁmo‘# of dil%e lilllegn%ﬁ\e?dpetsﬁarrﬁ)neg on Sipetr-la-(-a

15  dine in DMF at 15-30°.

Hydrogenolytically removable proteqting;_g_r‘oups (for example CBZ or ben-
zy!) can be cleaved off, for exampie, by treatment with hydrogen in the

20 presence of a catalystA(for example a noble-metal catalyst, such as palla-
dium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for exampie, alcohols, such
as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pres-

25 sures 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 hydrogen) on
Pd/C in methanol/DMF at 20-30°.

30
Pharmaceutical salts and cther forms
The said compounds aCcOrding fo the invention can be used in their final
non-salt form. Cn the other hand, the present invention also encompasses
35 the use of these compounds in the form of theif} pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable



Such bases are, for exanple, alkali netal hydroxides, including potassium
hydr oxi de, sodi um hydroxi de and |ithium hydroxide; alkaline-earth netal
hydr oxi des,weueds/@ssshar i um hydr oxi de-and cal ci um hydr oxpdeEpaiokadaciaret al
al koxi des, for exanpl e potassium et hoxilﬂ,)e ‘and sodi um pr opoxi de; and 10
vari ous organi ¢ bases, such as piperidi‘he, diethanol ami ne and N-nethyl -
glutame. The alum nium salts of the conpounds of the formula | are |ike-
wi se included. In the case of certain-conpounds of the forrmula |, acid-

addi tion sal 4t RSt the CoRboNAL P Md Rimiie are R RSt Wattpreparen 15

ceutically acceptabl e organic and inorganic acids, for exanple hydrogen
hal i des, suchy asnvgrdiongbmetids: ifdbe dompagehoitherforaular! deptringarcarodi de,

th ' I id d . ' | t h , h | fate,
i trate o (HOGHRL BR8 Qi SR Sl ke IO R AeAROa0r Fhk s, such
as et hanesul &ﬂfﬂﬁ/ithtaoém%?éﬂéiéf@??g%lt‘iﬁ cBﬁ@?G@ﬁ&Hgfb%géid%idilﬁﬂﬁsQiher 20

organigs acids and correspondi hg sa ereof, such as acetate,trifluoro-
acet at e, t arbuch basembentfer examplenatkali noetat hydroxides zinatuding pobiasgiuat e, ascor -
bate and the Ijke. Accordin .. phar eutically acceptabl e aci d-addition
oal £ of ¢ hWsAEEneeTuM AYArGHiSRI AN v diien SHEBNE SATg e et at o ©adi
25 pate, al gy r gi X ; s

(bebyl at ey, TEToSipS SUctEas balaRalyibRde s alvitm InEhegae oA

canphor sul f calabedes clap examipte potaksiunmd ethoxideoand sodiaat propoixideataed

cycl opgat anepr opi onat e, .di gl u- conate, dihydyogertphaosphate,

di ni t r obenz oTEUSLYEERI aféch a¢ ﬁ&??é'dfmgfé{ﬁtﬂéﬁalﬁé‘,'”g@ﬁﬁﬁ%ﬂé‘?thélal acterate
£.rom nuci ¢ agifhinad q s 5 Ut amat e,
£ cer ophospharined T8 EhuihRilih i I pTPLBARE b medldiRREl e Mo

hi ppur at e, hydedntiudedde, thbydse-of kecairdeompydmnds offfhecformula I, acid-

2- hydr oxyet hanesul fonate, iodide, isethionate, iso- butyrate, |actate,
| act obi onat e3d¢iPr galts gan bgifermead by{eaating fhase campounds Witd i B¥hhat e,

T e Lca2lfpUPS PR ARL i ARGl SERM BB rvooper .,

2008/ 101587 IrilidesP8a¢Bas®amyen chioride, hydrogen bromide or hydrogen iodide,
other mineral acids and correspondifig salts thereof, such as suifate,
nitrate br phosphate and the like, and alkyl- and monoaryisulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and dther

20 organic acids and corresponding salts thereof, such as acetate, trifluoro-

acetate, tartrate, maleate, succinate, citrate, be'nzoate, salicylate, ascor-
bate and the fike. Accordingly, pharmaceutica!ly écceptable acid-addition

salts of the compounds of the formula | include the follow‘ing: acetate, adi-

o

25 pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-

30 sulfdnaté, fumarate, :galacterate (frbm mucic acid), galacturonate, giuco-

heptanoate, gluconaie, giutamate, glycerophosphate, hemisuccinate,

hemisulfate, heptanoate, hexancate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, léctobionate, malate, ma!eate,;malonate, mandelate,

3 mefaphosphate, methanesulfonate, methyibenzoate, monohydrogenphos-

phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oieate, paimo-



21 ate, pectinate, persulfate, phenylacetate, 3- phenyl propionate,
phosphate, phosphonate, phthal ate, but this does not represent a

restricti omrvoRoéamoisser nore, the base salts of the conpoegusra@sosmdsg to the
i nvention include alum nium anmmoni urggp_al cium copper, iron(lIl),
iron(ll), lithium nmagnesium manganese(lil); manganese(ll), potassium
sodium and zinc salts, but this is not intended to represent a restriction.
O the above-nen- tioned salts, preference is given to amonium the al kali
nmetal salts 3@, pediindfeaperspars %héﬁ?la@é&té,@pﬁékﬂbtdﬁorﬁté? pho@itaite sal t's
calciumand c¢ magnesium Salts of the conmpounds of the formila | which are
derived froph@spionate rhtbalates bt dip daes ot represenha restostian. bases i ncl ude
salts of primary, secondary and tertiary am nes, substituted am nes, also
including 15 naturally occurring substituted am nes, cyclic am nes, and
basic ion ergAREGRSre! B Pase §8its SKMBIAMBEEHIY actoringab e irf@htiehne,

chl oroprocaine, choline, N, N -dibenzylethylenedi am ne(benzathine),

di cycl ohexy! Belusle, aludiinium@onmonive, asilciumy cappere irop(it), étomiatithiwst hanol |
2-di net hyl am no- et hangl . et harzml am_ne eéﬁtmken?di am ne, N et@l nor phol i ne,
"N-et hyl pi per NA9985HMMagoFnResa(Hid, MgPaRBEsHHhPOTLY My FAAUML9RY 2K ne,

| sopropyl am ggits, Hut 47§ & At intertiedo rEB&Isent Bestichidh MUt the s dveamene,

nor phol i ne, pipera- zine, piperidine, polyamne resins, procaine; purines,

t heobr onmi ne, tiomed salts) prefesenaecis giveretchgmariniam; the alsakhymetai sadts

tri I ] .and tri 25. (hyd hyl t hyl ] t t ham , but
1B oRY! o nc LS b 22, AL AT Y BEL DN 3 o (Lo B ) but
iAavention Whhfgane8iidi SallkasH t egﬂg?rg&ﬁ%s?& tﬁ@%rﬂ?]maia{?gvrﬁérp RSd&@edPe

wat erni sed using agents suc C3-A4) al kyl des, for exanple nethyl,
et hyl , i soprtipi pharthaceuticaliy gd¢cepidhie icdganic moortodie kasesiinciude salts of

di (C, -C4)al kyl. | fates, f 1pl e di t hyl . .diethyl d.di I | fate;
O, o0 S Shoad Il SR Sebe oA B S RS PR
t | _chl opi ) 1o 70 (RTo F-XAENP-Valo Y=Y (EV{ PV @- PO ~ Ml | i des, f
a5 A Sy OB e gt Bl .o

exchanger resins, for example arginine, betaine, caffeine, chlcroprocaine,

cheline, N,N'-dibenzylethylenediamine (Benzathine), dicyclchexylaming,
diethanolamine, diethylamine, 2-diethylam§noethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
20 dine,. glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
Iidocéine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
zine, piperidine, polyamine resins, prt)caihe, purines, theobromine, tri-

ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-

25 (hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

Compounds of the present inventicn which contain basic nitrogen-

30 containing groups can be quaternised using agents such as (C1-C4)alky!
halides, for example methyl, ethyl, isopropyl and tert-butyi chloride,.
bromide and iodide; di(C¢-C,)alkyl sulfates, for example dimethyl, diethyl
and diamyl sulfate; (C10-C1.3)a!ky!'halides, for exémple decyl, dodecyl,
lauryl, myristyl and steary! chlcride, bromide and iodide; and aryl(C-C4)-

35 ‘ ,
alkyl halides, for example benzyl chloride and phenethyl bromide. Both



WO 2008/ 101587 PCT/ EP2008i 000634 -22 water- and oil-sol ubl e conpounds
aecording to the invention can be pre- pared using such salts. The

above- ment iwgeghsalgraceuti cal salt hich are preferregctaplossieooss acet at e,
trifluoroacetate, besylate, citrate, rate, gluconate, hem succi- nate,
ht ppur at e, hydrochl ori de, hydrobrom dé,“4 Sset-hi onate, nmandel ate, nmnegl urnine,
nitrate, ol eate, phosphonate, pival ate, sodium phosphate, stearate,

sul fate, sulfosalicylate, tartrate, thionmalate, tosylate and troneth 10

am ne, but t | Rl

aci d-addi ti o‘&él?él ?@1%@ Slk))as 09851 gﬂﬁ%%ﬁg(?ﬂﬁ%%f@r%ﬁh éﬁtdng(?hen %??B%r ed by

bri ngi ng thqoéredméua}eudmsaﬁs.nto contact with a sufficient anount of the 15
desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt forminto contact

wi th a base [ cd®tNsie The free
base fgrns dﬁ%jabﬁ?&%}?@ér@gnpﬁagfpﬁd;r@ggggﬁ@%irs%lt@vﬁ'g cgﬁ%spondl ng sa?t forms 20

t her eof Wi t hadetates tifluoroscsta, bepyighd, @ittatp fupedrates glucurete aseraigliobik ity in
pol ar sol vents for the purposes of the invention, however, the salts other-

wi se correspiH8. bippurater By @E‘lpﬂ@ef'ﬂ%obﬁgﬁldﬁoisﬁﬂ"@'h@ﬁeman delatgent i oned, the

Formia I Afﬁgb%ﬂnﬁﬁe‘%@ﬁé RlrdEceApsidrlle Palaie sobiy phPsoRaI S a1

al kal i ne- eardtbaraé adifats, sulfosnlicylate] tesatetsbral#e, 18RS andtonsetdl um
pot ass?@m magnesi um and calcium Preferred organic amnes are

N, N - di ‘benzy@r8iney buhts dnnetdntepnedte pepesrnta re#briione, dietha 30 nol ani ne,
hyl enedi am ne, N-rnethyl-D-glucam ne and procai ne. The base-addition salts
al aci dic conpounds according to the invention are prepared by bringing the
free acid fdrte apidcaddiidreilts\bf Bagic SufripotingBlof #%e formiim | afe prepatiesi red base,
causing the formation of the salt in a conven- tional manner. The free acid
can be regenk biieging$he freadiase form irtel cortagtrwith asufficient amountiaf the aci d and

i sol at1!5ng thgedifcdfads! cgadsmgath%of%}’ne‘ln ib9 37 the B4} in a conventional manner.

The free base can be regenerated by bringing the salt form into contact

with a base and isolating the free base in a conventional manner. The free
base forrhs differ in a certain respect from the corresponding salt forms

20 thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the

25 compounds of the formula | are forrmed with metals or amines, such as
alkali metals and alkaline-earth metals or organic amines. Preferred metals
are sodiﬂm, potassium, magnesium and calcium. Preferred organic
amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline, dietha-

30 nolamine, ethylenediamine, N-rﬁethyi»D-giucarﬁine and procaine.

The base-addition salts of acidic compouhds according to the invention are
prepéred by bringing the free acid form into contact with a sufficient
amounfof the desired base, causing the formation of the salt in a conven-
3 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-



WD 2008/ 101587 PCT/ EP2008/ 000634 -23 ner. The free acid fornms differ in a
certain respect fromthe corresponding salt forns thereof with respect to
certai n phywsiczbs/prisgrerti es, such asisglu- bility in polmr/Ebosmotass for the
purposes of the invention, however, the,salts otherw se correspond to the
respective free acid forns thereof. 5 I# a conmpound according to the

i nvention contains nore than one group which is capable of form ng
pharmaceutically acceptable salts of this type, the invention also
enconpasses gk ITHY fe8@lcicforhéRiigad inBibéhBheesédt ffodh Mie &Brressdntieg for
exanple, bitartrate, diacetate, difunmarate, dinmeglum ne, diphosphate,

di sodi um and saltifowas themeof witte redpect thcartais physicahprapesiies, such@s salgent a

restriction. Wth regard to that stated ove, it can be seen at the
xcpr 5ot on + GHZY I ek S8 frabEaindies R MentbreRpnelen B shliec: i on i s
taken to ”?aléthélﬂ/iéé?éér’{@spd?ﬂirt%Glhé_ﬁ‘ésﬁ\é‘dtﬁ@ R REIH F8m@tHerepound of the
formul& | in the formof one of its salts, in particular if this salt form

i mparts i nproved pharnacokinetic properties on the active ingredient

conpared with the free., 20 formof the active jingrediept or any other salt
formof the ¥ PamRcRGR dscaring iine ieffen SSrbRRRGIERanAnEliap accept abl e
sal t form of wiigh Acddpsble bMRIHEBhamtaliRaIPaOM HiBoleNaks A thikqypdigr edi ent
for the first t‘{il%ma vapt\%)ea gﬁ@ﬁg:g %har nacoEll)ﬁete?/cﬂpropertsy vvh|i c#)i’t did not
have earl i er thenthveatioR alsovemcdmapassespusitiplevsaltsnflypEat muttiple kalt forms

phar magedynam ¢s,of, this actiye ingredient with respect to.its therapeutic
o111 cacd | n MRGR N Sxamplen PUARTAR, diare i miiumarale iBeoMHRg; canent S

cENpri sing aty; -F%Q” olpasto; f il £ .
p@lr)maceut i ctgllé y S@gﬁ)gils er |r\F/'at | ve@?d@:)cmd?@aet’ gg%”rll%ssrt"g?ﬂ{gﬁgggre?sre? her eof ,

i ncl udi ng m xeserdsa tesiickioh. in all ratios, and optionally excipients and/or
adj uvants: 35 Pharnmaceutical fornulations can be adm nistered in the form of
dosage wunits which conprise a predeterm ned anount of active ingredient per

15 With regard to that stated above, it can be seen that the expression “phar-
maceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula I in the
form of one of its salts, in particular if this sait form imparts improved
pharmacokinetic properties on the active ingredient compared with the free

20 form of the acti{(e ingredient or any.other salt form of the active ingredient

used earlier. The pharmaceutically acceptable salt form of the active

ingredient can also provide this active ingredient for the first time with a

desired pharmacokinetic property which it did not have earlier and can

25 even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

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

and optionaily excipients and/or adjuvants.

35 Pharmaceutical formulations can be administered in the form of dosage
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-



dosage unit. Such a unit can conprise, for exanple, 0.5 ng to 1 g, prefer WD
2008/ 101587 PCT/ EP2008/ 000634 -24 ably 1 ng to 700 ng, particularly
preferably WO2o/e01380 ngy, of a com :pound accordi ng to ROTEERZARBEEG3dN,
depending on the condition treated, theq4m3t hod of adm nistration and the
age, weight and condition of the patient, or pharmaceutical formulations
can be adm nistered in the formof dosage 5 units which conprise a
predet er m ned anount of active ingredient per dosage unit. Preferred dosage

uni t fornul abbiynts nay o 700 sy, partdularynpreferablyas dag twmm @f apeomh- dose, as
i ndi cated above, or a corresponding fraction there of an actjve

i ngr edi ent . POHPA &crerding %H}%lﬁ&@mqrhéaepﬁaﬁmgmt%%o%ﬂ% tregled. t(R/e can be
prepar ed usi tﬁoB %ﬁﬁ'ﬁnl‘r@éﬂ?ﬁ& bﬁd%é' 2é éﬁ?g\“@ dodi Folﬁeofﬁﬁé Imeputi cal

art. Phar ITHC ] cal ornu I ons can or a mnis tl on’via any

15 desired sorpabfmaamﬂthxadforﬁmﬂatmrebéﬁdnﬂmbte(redldﬂ thai fopmafadosiager  subl i n-
gual ), S ectal, nasal, topical (including buccal, sublingual or transdermal),

vagi na! or pé.‘ﬂgﬁﬁ"él“"dl C‘?mﬁfﬂﬁ%@l Q@t%'&ﬂﬂ%é@ﬂ%mt phactyeisgiadient nait r avenous
or i1t ader MbLagE L ARdBorSHER dolbau Al BRYGAB, LB BRBNANNSHABAL 20

processes known rmceu

active ingreaiddily dMs‘efbrtdim gduse, FH§ian(daledJébéﬁb lbt@téﬁéspdﬂd&igmaewn cal
formul ati ons adapted for oral admini stration can be ¢ adninistered as

separat e uni theresiiehanactiyeingssdinp!. & urhepvore Pharmageyiieal formyatidifler s or

i bl e Poams P Bhe faHE BRGFA GRS AAERSS hicl HLoBLRB knghTH' ©=
wat er -in-oil thé phammadalteapas. 30 Thus, for exanple, in the case of oral
adninistration in the formof a tablet or capsule, the active-ingredient

conponent can be conbined wth an oral, non-toxic and pharnmaceuti cal |y
and the ?k'e%&wﬁﬁégﬁ%ﬁE&m@%ﬁ%ﬁ%@ﬁ%@d@ﬁ%ﬁd@ﬁgﬁaﬁégH%o%ﬁﬁ Toa
sui tabl,e fingesiré@ sansbiginiéthad! forwixafple by oral (including buccal or sublin-

gual), rectal, nasal, topical (ihc‘lud‘ing buccal, sublingual or transdermal),

vaginal or parenteral (inciuding subcutanéous, intramuscular, intravenous

or intradermal) methods. Such formulations can be prepared using all

processes knowh in the pharmaceutical art by, for example, combining the

20
active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be

administered as separate units, such as, for example, capsules or tablets;

25 powders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods or oil- m-water liquid emulsions or
water-in-oil liquid emulsions.

30 Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
commihuting the compound to a suitable fine size and mixing it with a

35 , . ,
pharmaceutical excipient comminuted in a similar manner, such as, for



phar maceuti cal excipient commnuted in a simlar manner, such as, for WO
2008/ 101587 PACT/ FP2008/ 000634 25 exanpl e, an edi bl e carbohydrate, such as,
for exanpl ewsioas/edis®r mannitol . A-flavour, preservati wer/rhemeant and
dye may |ikew se be present. Capsules gre produced by preparing a powder
m-xture as described above 5 and fillifig shaped gel atine shells therewth,
didants and lubricants, such as, for exanple, highly disperse silicic
acid, talc, nagnesium stearate, cal ci um st earate or polyethylene glycol in

solid form eRBmpfe, W@&b@cérb@hﬁd}@‘@@ucmé@ %l%)&%ﬂéestbhﬁ b ﬂn'a'nﬁﬂo!

operation. A disintegrant or sol I ser such for exanple

agar-agar, c# ﬂamr,cmebenmtleepdlspemautrandldyemaa)ellkevmae bei preseste be added in
order to inprove the availability of the nedica- nent after the capsul e has
been taken. 15 In addition, if desired or necessary, suitable binders,

l'ubricants a@ép@h%saretpgr%fié@%cfgggrr%rln QW%%r Fitktube EF%%nl%‘d hP&RE por at ed

into tlge m xtu S In estarch gel atine, natural
sugars, suchaad f|||fngshapmhgélatmegtshellstheww;lﬁet@kdama; asd Julnieetgrseich made from
for exanpl caci a,

mai ze, natural 20 and t.heti ¢ rubber, . such a
tragacanth oPsséﬂi%ﬁmpig&'ﬂgwg'sﬁﬁ%éﬂ'y%%@It@@! Im@%'%lwrﬁfﬁ ene gl ycol,

waxes, and t cl ude
sodi unol eat eeglcll ﬁ%ﬁ?aréf%arg@gé&ﬁagne ﬁcﬂ]lﬂé?gg@gﬁﬁ\ %%@3% @égnrgoog{ée sodi um
acet at e, sodpowder efikture defaadhé fingidperatidre Addsumeggnaot solubmbade wi t hout

bei ng I’%Stl’l ct ed 25 theret(i) starch, rret hé] cel I ul ose, bentom te,
xant han gum &Heh @sefqriexamp el'lﬁgacreﬁﬂaé{%a GIHEN EJbRNALR %rds Umf‘iﬂ* baralgp| e

ﬁfpa“ ng a Bgﬁ‘i’vﬁé\gl e éﬁdedﬂ{@b‘é’ 36 e tHE vQﬂ?éiﬁnyﬁtﬁ@%éHnéé”re ~addi ng

ubricant an - ran SS ng t e entrre mxture to gl ve

tablets. A pmm‘&raﬂermelcapmﬂeiBQSWe@matakdnby m xi ng t he conpound conmmi nut ed
in a suitable mariner with a diluent or a base, as described above, and

optionally with a binder, such as, for exanple, carboxynethylcellul ose,

2l 01 nate. oehabkARo’ (ABLIY BY heoBdaf! 4GRS bl FAER RS LRI such

as, forlYexanpl e
tegrants as well as dyes can likewise be mcorporated into the mixture.

Suitable binders include starch, gelatine, natural sugars, 'such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
20 alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
@ chloride and the like. The disintegrants include, without being restricted
25 thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a diéinteg—
rant and pressing the entire mixture to give tablets. A powder mixture is
30 prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as deécribed above, and optionally with a binder, such
as, for example, carboxymethy!cellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, .an
absorption accelerator, such as, for example, a ﬁuaternary salt, and/or an
3 absorbant, such as, for eXampie; bentonite, kaolin or dicalcium phosphate.

The powder niixture can be granu_ia‘ted by weitir{g it with a binder, such as,



35 absorption accel erator, such as, for exanple, a quaternary salt, and/or
an absorbent, such as, for exanple, bentonite, kaolin or dicalciurn
phosphat e. WIhopomdesr ni xture can be: granul ated by wet tHGTGER2008/100434 a

bi nder, such as WO 2008/ 101581 PCT/ EP209§/.000634 -26 for exanple, syrup,
starch paste, acadia nucilage or solutions of cellulose or polyner
materials and pressing it through a sieve. ‘As an alternative .to

granul ation, the powder m xture can be run through a‘tableting nmachine, 5
gi vi ng | unps fef examplensjrapnsiiReppasteh achdiaraudiiageast soputionsfsfroaligloasul es.
The granul es can be lubricated by addition of stearicacid, a stearate salt,
tal c or mi nePalPobiMer Mataridds and pirssinat thirougRiangeve Anan@ismativedst i ng

Conpounds L Rfgh e ol Fuldbrd 480 4 PO Pt Setied b hRRine! "

free-fl ow ng givied lurdPs ekabMiuaFbrmARHapBSRhizhasednioken ap td Yo geinged. abl et s
wi t houtb carryi ng out the granulation or dry-pressing steps. A transparent

or opaque prdihedrapuelesgasybe bibrisatad biyyadditian of staadic acidia sigaralesalt. a | ayer

can’ b added 415 O RuoEP BN 5 r9dde sPauaTek iy thare it SRerBraagEr o .
bet ween di f f ghenubAesadiiiiré $s thed frestedito §Re tablels. The compsusd®l e,
sofulion, syrups and elixirs, can be prepared in the formof dosage units

so that a gi weporglirghia the isvemtiansean alsedepeembinedi witled feaeollowingfinette

conmpoun@. Syr .can repar ed i ssol.- ving the c ound in aqueous
ol L1 o it i aedioBh FRSSGA Alety35 Uy ieds WGP ERAVEE 48Ry 2
lan- t oxi ¢ al gpAliaGory BPER/-SresSINGRABSS. AN frahdPareh® of BpaYlE pRteBivediageer si on of
t@e conpoundin a non-toxic vehicle. Solubilisers and enulsifiers, such as,
for exanpl e, consisting af asheiac sealing lager, &l layaodksugar gygojswgienaigriaie sor bi t ol
et hers, preservatiyves, flayour addit- ives, such _as, for anpl e, pepperm nt
oi | or nat ur 293,088 Taver QfweBay be nreReit, Pss il g eddediiffstact enor s and
the Ii l;,?,, caRohtif@MnSGrdBP tREE able RPdiFBRrRERB8MWEYH diffeFdRtlRishgauniter or al
adm ni stration can, 1f desired, be encapsulated in mcrocapsiles. The
formul ation can al so be prepared in such a way that the rel ease is extended

or retarded, ,such as, for ex | e, A .
Osramqwéé, such as, ?g;p exarnple, soldtion, syrups and elixirs, can be

prepared in the form of dosage units so that a given quantity comprises a
pre-specified amount of the compound. Syrups can be prepared by dissol-
20 ving the compound in an aqueous solution with a suitable flavour, while
elixirs are prepared using a non-toxic alcoholic vehicle. Suspensions can
be formuiated by dispersion of the compound in a non-toxic vehicle.
P Solubilisers and emulisifiers, such as, for exampie, ethoxylated isostearyl
25 alcohols and polyoxyethylene sorbitol ethers, preservatives, flavour addit-
ives, such as, for example, peppermint oil or natural sweeteners or sac-

charin, or other artificial sweeteners and the like, can likewise be added.

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

like.
35 :



by coating or enbedding of particulate material in polyners, wax and the
| rke. 35 WO 2008/ 301589 PCl YFP2008/ 000634 -27 The conpounds of the formula
| and sal t swoaobsy/aisss and physiol ogigally functional decierteosesissher eof
can also be adm nistered in the form of,,.}i_po- ‘sonme delivery systens, such

as, for exanple, small unilamellar ves‘i%l_es, | arge unil anel | ar vesicles and
mul tilanell ar vesicles. Liposonmes can be 5 forned fromvarious
phosphol i pi ds, 'such as, for exanple, cholesterol, stearylanine or

phosphat i dyl ?H@I&Wunﬁg%fQHM§ | ahdidits| S610ted dnd%TWs‘ié]S?iééiN s, solvates

and physi ol ogi cal 10 functional derivatives thereof can also be delivered

usi ng nonocl tmaetionak deriviatides theaeof cati alsdux administered indhatforrn of ipoconpound
nol ecul es are__coupl ed. The conpounds can al so. be coupled to sol uble

bol yrrer s as SPHPGRINEN BEEERCHIHCRLEr.TPEFamBl: ki YHBrelas yosk B mass
polyvinyl ~15i04¢ LalihfRNS: vd2idias afaRa MRl icles. Li b

pol yhydr oxypr opyl meétl'E]tgc%yYéz}\ri;%E %‘gghgﬁ‘g\]?iﬁwpi)%mH&girc;gfye{pﬁflognsepsa?atnan’?dophenol or
pol yet hyl enefarmiediefrqrol wdripsis pdospholipds tauchdad) fopexamplepgholesigiralal s. The
conpounds may, furthernore be cou be to a class of biodegradabl e pol yners
which are sugﬁeéar'@mmﬁ%eh%qn?g@vﬁ oﬂ'éﬁﬁ-rol | ed rel ease of a medicament, for
exanpl e polylactic acid, poly-epsilon-caprol actone, polyhydroxybutyric
acid, polyorthoesters, poly- acetals, polydihydroxypyrans,

pol ycyanoacr Yhatcempouhdsraf$be forkada d andahpisafiat dvivatbs ack physaiggiealty of

hydr ogehs. 25 Pharnmaceutical fornul ations adapted for transdernmal .
adni ni 3 rati ?y{pc@gﬁal vatives tharep %%@'SP%@%@@M ugingdpepaclepal aitrended,

05 Cont aChoeklhe ARl 8551 ERGHAUSHY mBtied e exarml e, he

tive ingredient can e del'ivered tfromthe I on horesis, as

descri bed i ncoepled aTh8opoumds RaRlsorbe @alipleal toResd@isle plolynd¢ig)as 318 (1986) .

Phar maceuti cal conpounds adapted for topical adm nistration can be for-
targeted medicament carriers. Such polymers may encompass polyvinyl-

15 pyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidophenol,
polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine,
substituted by paimitoyi radicals. The compounds may furthermore be
coupled to a class of biodegradable polymers which are suitable for

achieving controlled release of a medicament, for example polylactic acid,

20 .
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or
amphipathic block copolymers of hydrogels.

25 Pharmaceutical formulations adapted for transdermal administration can

be administered as independent p!asters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingrediént can
be delivered from the plaster by iontophoresis, as described in general

30 terms in Pharmaceutical Research,'3(6), 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, s_uSpensions, lotions, powders, solutions,

35 pastes, gels, sprays, aerosols or oils.



nmul ated as oi ntnments, creans, suspensions, |otions, powders, solutions,
pastes, gels, sprays, aerosols or oils. 35 P WD 2008/101587

PCT/ EP2008/ Woboshioi8- For the treatpent of the eye or eotChapestersna

tissue, for exanple nmouth and skin, thg,fornulations are preferably applied
as topical ointnent or cream |In the case of formulation to give an
ointnent, the active ingredient 5 can be enployed either with a paraffinic
or a water-m scible cream base. Alternatively, the active ingredient can be
formul ated t poBthtetreatPhettBf the Bye 8P ofidrdxiemal fsuel FaBxasisle Mo@h

wat er-in-oil base. Pharmaceutical formulations adapted for topical

appl i cati on aondishin, Hyefanulatonsdreprefaialblyappiiad wsitopicaheintroenter i ngr edi ent

is di | ved or. ded ' i T abl g ' ti.cul ar
sol vent . Phafiresa pEacars hnylaiRh krane e qioimerpina ety tedisdn (n the
mouth 15 engaiBesmbB7Ed$RAer AW ArainttSr EREIBHARYSSIe dbaRARULI cal

formul gti ons adapted f rectal admnistration can be admnistered in the

f orm of suppbitetatively, the actmesingrezilerittcannse tartutatedfto giue acream witihapt ed f or
nasal adm ni st-rat.i on in whi CB the carrier g;bstance is a solid conprise a
coarse powdefNIPHVITRIET FEAM PRsE 05 AMAIEF-H-OLPaRSI e, in the range 20-500

m crons, which is admnistered in the manner in which snuff is taken, i.e.
by rapid inhalation via the nasal 25 passages from a contai ner contai ning
the powder hPhdrrbaosuidadfdrivelatioss. ad<pied &l tepicat appladationdo tioe egelni ni strati on

as nas spray,of nose drops wth a liquid as carrier substance enconpass
ot veDnor clitiile €5 diansnt whichiae St ingiedisot RralFsRIESHOr ERPATSIRRL ar | ons
adapt ed for ki ' A Al . finely particul ate dusts
s o DRl Mgt th e st

Pharmaceutical formulations adapted for topical application in the mouth

15 encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be
administeréd in.the form of suppositories or enemas.

20 4
Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid éomprise a coarse powder having a particle
size;'for example, in the range 20-500 microns, which is administered in

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

25 passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in
water or oil. -

30 |
Pharmaceutical formuiations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or

insufflators.
35



various types of pressurised dispensers with aerosols, nebulisers or

i asufflators. 35 WD 2008/ 101587 y.. PCP/ EP2008/ 000634 -29 Pharmaceuti cal

f or nul at i orwoadesptoesk7f or vagi nal adnjpistrati on can be praumpPaicshered as
pessaries, tanpons, creans, gels, pastes, foans or spray fornmulations. 5
Phar maceuti cal fornul ati ons adapted for parenteral adm nistration include
agqueous and non-aqueous sterile injection solutions conprising antioxi -
dants, buffers,  bacteriostatics and solutes, by nmeans of which the formul a-
tion is rendphafasaitRal forMuldtidnieadpeed idvdgital aeministation eaR®et r eat ed; and
10 aqueous and non-aqueous sterile suspensions, which may conprise sus-

pensi on nedi ad@imnistered Re pessaricsh amppns| SIERBSs Jelsn PBstesdinams PEsR@YI n

si ngl e- dose %r rrgl ti dose containers, for exanple seal ed anpoul es and vials,
and stored i PPMRIR0SY "eq (1 yophilised) state, so that only the addition 15
of the sterile carrier liquid, for exanple water for injection purposes,

i me- #iately before use is necessary. Injection solutions and suspensions
pre- pared iéhannacetaweéfomufatidm adapted faparpetepalashnisistiatiomincivde| e
powders, granul es an(iiI t abl et s. 22 llt érgoes vvithf)ut sa ing. that, in addition
to the above@PUFPULANGPPY-GAUGOHS SE e LYREeN SRUIHPQNS EADPREING A Ens may al so
conpr i se ot hgan@gBitersbtterioStatits anidolites Mby ARARGLf it heRiriifal ar type
of fornulation; thus, for exanple, formulations which are suitable for oral
- admi ni st rat i ton isaendengd isstorié withdhe laad of theeeaipeantita hiel tyeatéd eand ve anount
of a cegpound of the formula | d%fequ on a nunber, of factors, including,
for exanpl e, 2H¥EOURRNGAANALUGRLS Sterle SUSRENSIANSVhICh RACAINPESE SHR W ti on
that requi re?eﬁé&'@ﬁtrﬁ@d]é en.?i’lﬁickéﬁeié?‘ﬁ%'fBMnuFaﬂSnQ@éHrb% Kdminigefeyy iful ation and
&e nethod of admnistration, and 1s ultimte-

single-dose or multidose containers, for example sealed ampoules and

vials, and stored in freeze-dried (lyophilised) state, so that only the addition
15 of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets. ‘
20 ‘ ;
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,

formulations which are suitable for oral administration may comprise

25 flavours.

A therapeutically effective amount of a compound of the formula | depends

on a number of factors, including, for example, the age and weight of the
30 ani‘mal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ultimate-
ly determined by the treeting doctor or vet. However, an effective amount
of a compound according to the invention for the treatment of neoplastic
a5 growth, for exar'hple colQn or breast carcinoma, is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day

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



|y determ ned by the treating doctor or vet. However, an effective anount
of a conpound according to the invention for the treatnent of neoplastic 35
growt h, forwexensbesszol on or breast carci nomm, is gener BCTAPI0G8/8H€34 ange
fromO.1 to 100 ng/ kg of body wei ght qfsghe recipient (mammal) per day and
particularly typically in the range from1 to 10 ng/ kg of body wei ght WD
2008/ 101587 PCT/ LP2008/ 000634 -30 per day. Thus, the actual anobunt per day
for an adult manmal weighing 70 kg is usually between 70 and 700 ng, where
this anmount garddye Thadnihe sdteslesinagntper duyl for dasRiuttanhadmyaloveighingl |y in a
series of part-doses 5 (such as, for_exanple, two, three, four, five or six)
per day, so fhkg iy ueuallybgtwegniri0,aneh2@0 mg.(eredhs ampuRteashe ve anount of a

salt or solv : f hvsl al.ogi.call.y f i i j reof can
o deter m neabrHited 4 aRhek BRd bR ey BBV IFA sefies BPbatokRst B0,

accor di ng t qstbe asNitg¥xiafiple o, Hree! four Afiveder Sigppérdhy, Ratthat thd tataidoses are
suitabbe for the treatnent 10 of other conditions nentioned-above. The

i nvention fudailyedossrie thesamss Ancefiealive areaurt ofehpalt of sejvate orfar one

d of for. | and/.or ph i cal . i,yatives, 15
ol vat es and 'R SHRE LcTORa e At BIHDL G b Tl B BRaKE: /2
ratios, andradtidnesfthe @Meclivé BRRJuneftHeae®Apoasd akBordiy Rthenhventivh
invention also relates to a set (kit) consisting of separate packs of 20

(a) an eff eqeense. dingambe assamedithaisitiler doses are suitable ferrtbie dreapmentra-

ceuticghly uqﬁacﬂbe deri.vat i ves.: so(ljv§t es and stereoi soners thereof,
i ncl udi ng mxt 85CQ V%’bsrn\eﬁ' '9Ped PRPYSs, and (b) an effective anmount of a

frther medi canent active ingredient. 25 The set conprises suitable
®ontai ners, such as boxes, individual bottles, bags or ampoules. The set
may, for exahpe iyveotiopfurtherswpeareiates tnpedlcasends chmpoising atilegstarneef f ect i ve

Sglr) ?C;t iol‘/eg gﬁﬁ%ﬁgp {;Wt ogmﬁ%elga% o} Shérrr?ggéu?irca J‘ fsabis dervs nl/ele usable
15 solvates and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
20 (a) an effective amount of a compound ofvthe formula | and/or pharma-
ceutically usable derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios,
and |
Vs (b) an effective amount of a further medicament active ingredient.
25 ’
The set comprises suitable containers, such as boxes, individua! bottles,
bags or ampoules. The set may, for example, comprise separate
ampoules,'eéch containing an effective amount of a compound of the
30 formula | and/or pharmaceutically usable derivatives, solvates and stereo-
isomers thereof, including'mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

solved or Iyophilised form.
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i soners thereof, including mxtures thereof in all ratios, and an effective
anmbunt of a further nedi canent active ingredient in dis- solved or
| yophi | i sed worows/i858W0O 2008/ 101587 PET/ EP2008/ 000634 -BIrERIBES/HNES4pr esent
compounds are suitable as phar rraceutlcal active ingredients for nmammal s,
especially for humans, in the treatnent “and control of can- cer diseases. 5
The present invention enconpasses the use of the conpounds of the fornula l
and/ or physiologically acceptable salts and sol vates thereof for the
preparation qjgg nmedi cament for the treatnment or prevention of cancer. 10
Preferred carcinomas for the treatnent originate fromthe group cerebral
car ci nomm, uergaepnetsaht corapounds aiensuitable as pihaomacetiticai activerigaedientsy st em
stomach carcinona, eal cinonma _and,| u car ci noma can- cer.
Turther oroufOLTeBRS PaRTiaior cRrad: the BoabiE A AL B AR, 161 ung
adenocar ci norgy gid@skscel | 1ung carci nomas, pancreatic cancer,
gl i obl &t omas and breast carcinona. Also encorrpassed I's the use of the
conpounds of the formula | and/or 20 physiol ogically acceptable salts and
sol vat es ther of for t B{e aration of a madl mant ford% f]reat ment

¢

and/ or cont r ol "PrEeNE Y h@ﬂ%@ﬂpaﬁ?’%g@euq%o ﬁeﬁﬂ%@ouﬂ AHNEh to this
t hod th f to th
met hod a erfé Hi%'i%ﬂ{d/d ﬁ%@ég%gw %S%ﬁ?négle saﬂs%@ﬁéﬁf?ﬂeéﬂ%e fg to the

i nvention is a m ni stere I'n nee such treatnent. The
t her apeutlc dhe pneparatior of admedicameinb {prtthe tiieatpent ccplerentiors esanead can be

det erm the person skilled in the art w thout undue effort.
Parti cular ppéﬁﬁﬁrggbﬁarcﬁ‘%?%wrttﬁeﬁrﬁétmgét PriginatedTePdRe GEOHP 687eR 3 sease,

\where the g, reifidita HF@‘?”?@LH%%%&%W’%%Q%&%MQ SRR Wmprath! §stemb! ¥

‘ected from the gro
stomach carcinoma, laryngeal carcinoma and lung carcinoma bowei can-

cer. A further group of preferred forms of cancer are monocytic ieukaemia,
15 lung adenocarcinoma, smail-cell lung carcinomas, pancreatic cancer,

glioblastomas and breast carcinoma.

Also encompassed is the use of the compounds of the formula | and/or
20 physioldgically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment and/or control of a tumour-induced
disease in a mammal, in which to this method a therapeutically effective
amount of a compound according to the invention is administered to a sick

mammal in need of such treatment. The therapeutic amount varies

25 according to the particular disease and can be determined by the person

skilled in the art without undue effort.

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

30 where the disease is a solid tumour.

The solid tumour is preférably selected from the ‘group of turnours of the

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

35 neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the



squanous epithelium the bl adder, the stomach, the ki dneys, of head and 35
neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the
WO 2008/ 101387208 T¢IEP20081000634 -3 brain, the prostat eRCVRRIG G t al
tract, the lynphatic system the stonachp _ the |arynx and/or the lung: The
solid tunour is furthernore preferably selected fromthe group lung 5
adenocarci noma, small-cell lung carci nomas, pancreatic cancer, gfioblas-
tomas, colon carcinoma and breast carcinoma. Preference is furthernore given
to the use fdjrainhehd prastaenthediirogehitaitract othe Iffphhtic bysterh, dinel stomacte syst em
preferably for the treatment of a tunour c selected fromthe group of acute
nyel oi d | eukdBgilyns gpdiardhefiédi d | eukaeni a, acute |ynphatic | eukaenia

and/ or chronic lynphatic | eukaemi a. 15 The invention furthernore relates to
t he use of the conpounds according to the invention for the treatnent of
bone pat hol oditessolith@intolirtie flrtismare phefepdhly aelegtarhfrem theqirolipéurgy oup
osteosd comm, osteoarthritis and rickets. 20 The conpounds of the fornula |
may al so be a@flenecarananaasmakeel dung carcinomas, aanereatisl ganegbvaioblasr apeut i ¢

agents that ar el ed f.or thei LCL useful ness against the
condi tion thgf’&%’ Bélﬁhgcﬁr?'ﬁgwgfndrh'é&a%? ég'gcmoaré%mounds are also suitable for
conmbi nation with known anti- 25 cancer agents. These known anti-cancer

agents include the follow ng: oestrogen receptor nodul ators, androgen
recept or nodRreferesce isfurthermore giveptto thervaafer thedreatinest ok adumganos,

odut ok | ninb LSO E st o F AP BE S BRamAliod Sl biace

phi bi t ors ang|dded hm #0GRAIPGHCUE Mydhid IéWMaemidhenhrSpPEiokPpounds are
perticularly suitable for admnistration at the sane tinme as radiotherapy.

" Qestrogen rdeekaemiapaduledymphiatic éfukasmia andipatmasicwymphaticlesikaieméa.wi t h

15 The invention furthermore relates to the use of the compoUnds according
to the invention for the treatment of bone pathologies, where the bene
pathology originates from the group osteosarcoma, osteoarthritis and
rickets. |

20 ,

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

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

25 cancer agents. These known anti-cancer agents include the following:
oestrogen receptor modulators, androgen receptor modulators, retinoid
receptor modulators, cytotoxic agents, antiproiiferative agents, prenyl-
protein transferase inhibitors, HMG-CoA reductase inhibitors, HIV protease

30 inhibitors, reverse transcriptase inhibitors and further angiogenesis inhibi-
tors. The present compounds are particularly suitable for administration at
the same time as radiotherapy.

"Oestrogen receptor modulators" refers to compounds which interfere with

35 or inhibit the binding of oestrogen to the receptor, regardless of mecha-

nism. Examples of oestrogen receptor modulators include, but are not

limited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremi-



35 or inhibit the binding of oestrogen to the receptor, regardl ess of necha-
nism Exanpl es of oestrogen receptor npdul ators include, but are not

limted to, woszoosidissy, ral oxifene, idexifene, LY353381, ACY/EFRI@BU96380rem WO
2008/101587 PCT/ EP2008/ 000634 , 3, fenegaful vestrant,

4-T7-(2, 2-di net hyi - 1- oxopr opoxy-4- net hyl'=2-[4-[2-(1- piperid

I nyl ) et hoxy] phenyl ] - 2H 1- benzopyr an- 3-yl ] phenyl 2, 2-di met hyl - propanoat e,

4, 4' - di hydr oxybenzophenone- 2, 4- di ni t rophenyl hydrazone and SH646. 5

" Androgen r ey Cfﬂlvé@!ﬂalrht@ﬂqu(zz-&i‘nﬁétﬁ%itP-oﬁ@ﬁmm&ﬂ&-m@eitm%[m—[@nﬁer e with or
inhibit the binding of androgens to the receptor, regardl ess of mecha- nism

Exarrpljes of @Wb’g&b&twhﬂnywbb?”lr@nyfﬂﬂ‘ﬁdé]phﬁﬁﬂsl3@'@6"% ot hfar
ond abi ot or Breb A, £ 4SRRI o B £ S APl BRREb AT hE BEZ0L0 s

which interfgHgad th or inhibit the binding of retinoids to the receptor,

regardisess of nmechanism Exanpl es of such retinoid receptor nodu] ators
i ncl ude bexar'Anéregentreeeptot Matiilatorst'Fetdrs 1o eompoundaavhich dteifererwith noi ¢

id, a-difl | orni t hi X23- 3
rans (4 - A0y BiR ApReCe Hireag R R ECeBinbRgBURSR Of PEENAam de.
" Oytotoxi ¢ agih St s BhRESIMAGIRD HAINNBHURRS Y ifclide fRbltedBaidhapT | mar i | y

20 through direct action on the cellular function or inhibit or interfere

with cell mpterSo-reductaseniphiditoys, atilutamiage fitkamitepbicalutaroides iigrdzats or s,
intercglpators, ~nicrotubulin inhibitors and topoi sonerase inhibitors.

Exanpl es of @pdARKateropgasetatencl ude, but are not limited to, tirapazinine,
~sertenef, ¢ af ' ] nt ) ' g@m in,

Mt ret- 25 amﬂggﬁ&grrgaerﬁtkpﬁ{sﬁﬂr@?rsdi%%ggrg%g{)@ipto gﬂ?ér aﬁ%ﬁﬁ%%ﬂ olaFerrusti ne,
neda pl atin, irhibit the binding dfaetinoids o dise rdvpten redardless sif naeghenism,

| nprosul fan tosylate, trofosfam de, ninustine, dibrospidiumchloride,

puni tepa, | ofaniles phsuehntatingicdiaceptasmaedylatars include bexarotene, itiedr ul ven,

dexi f os1f5am d?\binc,"l%—cis-retinoic acid, S-cis-retinoic acid, a-diftuoromethylornithine,

ILX23-7553, trans-N-(4'-hydroxyphenyi)retinamide and N-4-carboxypheny!-

retinamide. h ‘ |

"Cytotoxic agents" refers to compounds which result in cell death primarily

20 through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,

sertenef, cachectin, ifosfamide, tasonermin-,' lonidamine, carboplatin, altret-
25 amine, prednimuétine, dibromodulcitol, ranimustine, fotemustine, neda-
platin, oxaliplatin, temozolomide, heptaplatin, estramustine, improsuifan
tosylate, trofosfamide, nimustine, dibrospidium chioride, pumitepa, loba-
platin, satrapiatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-
30 aminedichloro(2—methyipyridine)biatinum, benzylguanine, giufosfamide,
GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)-mu-[diamine-
platinum(li)]bis[diamine(chicro)piatinum(il)] tetrachloride, diarisidinylsper-
mine, arsenic trioxide, 1-(11-dodecylaminoc-10-hydroxyundecyl)-3,7-
dimethyixanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-

35 , , :
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-



30 am nedi chl or o( 2- met hyl pyri di ne) pl ati num benzyl guani ne, gl ufosfam de,
GPX100, (trans,trans,trans)bis-nmu-(hexane-1, 6-di am ne)-nu-[di am ne-
platinun(l Mg tnos/[mjusm ne(chl oro) pl atinunm(l 1)] tet rachlmﬁ/w008/000634

di ari sidinyl sper- mne, arsenic trioxidg

1-(11- dodecyl am no- 10- hydr oxyundecyl ) - 3, ? 35 di net hyi xant hi ne, zorubi cin,

| dar ubi ci n, daunorubicin, bisantrene, mtoxan- trone, pirarubicin, pinafide,
val rubi ci n, anrubicin, ant i neopl aston, 3' W) 2008/101587 PCT/ EP2008/ 000634

- 34 deami no- fﬂeal‘rﬁﬁlh@lmimmphbﬁndiﬂemok@ 1Oy Sroxpeamminemycinh anaamyeci n,

gal arubicin, elinafide, MEN10755 and 4-denet hOXK 3-deam no- 3-azir|di nyI
_met hyl sul f @@jargbisin relipafide, MEAK OB5amoshoemet %éﬁqe@map Sragrdinybul i n

'e,f‘f‘h-b i donydp B SRR Fory b RAEBEITONIYEBDRD. docet axol, rhi zoxin

dol astatin, TEpRbIES Bf hﬁ@rfowsmmtmh;bﬁurd lﬁbﬁidlerpadﬁfé%mﬁndesn’fé’&w&éSl
BMS1844/6, vinfl unine, crypt oph CI n, 2,3,4,5,6-pentafl uoro-N(3-fluoro-4-

met hoxypheny!3 Hedlﬂ@h&d[ﬂ 4 elroXy ncmwnydeukomﬂas@m idesetayol-rhizextrhy| - L 10

B ssror Yol TBtl mivbli lesitigRa, Alrislh ulaabir ERIFhgE, o0 and

hycapt ami ne, BMSHS447@C\ﬁ|ﬁ‘ﬂurrh@'ér?ﬁt%ﬁhycm 2 3,4,5,6-pentafluoro-N-(3-fluoro-4-
6- et hoxypr opi onyl - exobenz%)ﬂl dénechart'reusi n,

9- met hoxy- N, rmaﬁhmxypiyenﬁ)bﬁnzemm anifle, miwdkwnablashnend\ludmtbvldpan-

gtranngg[ ﬂ{g;/nr 3’%&?@6%1% %5 fﬂhﬁg&vpgﬂ—ib?r?mg ﬁ?ﬁ&%“'ﬁ@%%ﬁ%ﬁﬂ di one,

| gt Ot ecan, 816d7gopropyl am no) et hyl | - (20S) canpt ot heci n, BNP1350, 20
Pl 1100, BN80915 BN80942, etoposi de phosphate, teniposide, sobu- zoxane,
2' - di net hyl arﬂiopm«s;bmelmmyahsbhosi ate, fdﬂmm]plel-tppo(eﬁamehmaptamme irino-

am no) et hyl ] -

g %dlmeth I-6H— CS?% 311%; -| -carbox-
2 de. Caoul adPrRib bR BhaReRpPinYL3 R T
rrethyla noj &j. 5360 é 9- hexo 25
hydrofu (3 4%&%))%%3\?1?&{4%@%3/533@%%- |6IB %hﬂgaérlhlr% ga?né&h ?enedl oxy) -
amine, 1-amino-9-ethyl- 5-ﬂuoro—2,3—d|hydro 9-hydroxy-4-methyl-1H,12H-
benzo[de]pyrano[3',4':b,7]iridaiiziﬁb['f| ,2b]quinoline-10,13(9H,15H)-dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyi]-(20S)camptothecin, BNP1350,

BNPI1 100, BN80915, BN80942, etcposidel phosphate, teniposide, sobu-

zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethyi-

20

amino)ethyl}-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carbox-
amide, aéulacrine, (5a,5aB,8aa,9b)-9-[2-[N-[2-(dimethylamino)ethyl]-N-
methylamino]ethyl]-5-[4-hydroxy—3,5—dimethoxyphenyl]—5,5a,6,8;8a,9—hexow
25 hydrofuro(3',4":6,7)naphtho(2,3-d)-1,3-dioxol-6-oné, 2,3-(methylenedioxy)-
5-methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-

ethyl)amino]benzolglisoquinoline-5,10-dione, 5-(3-aminopropylamino)-
7,10-dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5,1-de]-
30 acridin-6-one, N-[1—[2(diethylamino)éthylamino]-7-methoxy—9-oxo-9H-thio-
xanthen-4-yimethyllformamide, N-(2-(dimethylaminc)ethyl)acridine-4-car-
boxamide, 6-[[2-(d imethylamino)ethyﬂamino]—3~'hyd roxy-7H-indeno[2,1-c]-
quinolin-7-one and dimesna. |
"Antiproliferative agents" include antisense RNA and DNA oligonuclectides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-

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

35



S5-met hyl - 7- hydr oxy- 8- met hoxybenzo[ c] phenant hri di ni um 6, 9- bi s[ (2-am no-

et hyl ) am no] benzo[ g] i soqui nol i ne-5, 10- di. one, . 5- ( 3-am nopr opyl am no) -

7, 10- di hydr 8% 2008{1LSBY dr oxyet hyl am nanet hyl ) - 6H pyr azol ofd/EP20%po3do
acrldln 6-one, N-[1-[2(diettiylam no)ethygl5am noJ - 7- met hoxy- 9- oxo- 9H-t hi o-
xant hen- 4- yI met hyl ] f ormam de, N-(2-(di nmet hyl am no)ethyl)acridi ne-4-car-
boxani de, 6-[[2-(di nethyl ani no) et hyl ] ami no]-3-hydr oxy-7Hi ndeno[ 2, 1-c] -

qui nol I n-7-one and di mesna. 35 "Anti proliferative agents" incl ude antisense
RNA and DNA dingdnodtexate) dkidasakohe asap(é&ﬂt@ﬁine@l@@&abiﬁymminﬁl\/ml and

| NX3001 d | - | jt h t.ab f
pent ost at i n, G PIRoSREP BSOS Y r e AHEFsos PabBEN. o nae
L1 et rexat e pdiloicihaBihe, AORAGHEANARCTERLACIAANEBRG ViabAhPoe

ocfosfate, fost i ne sod ate ratltrexed pal titrexid, emtefur,
tla- zofurin melthyhdaineoyeldmeoQéflmmméth;dene{ﬂ’dmedycyhldirmrf\h{ﬁ -(®3- 2' - deoxy- 2 5

3 )
Tobe. noof ot JIRABBEREYISRICRa M- A i iopReRyyed. N4 G tooxy. 4.
[N2-[2(E), 4( gN?t ﬁkE%g@ﬁS&é’é@H@ﬁ%ﬁ}? e/i%glarf’r%otng kb B-E: rﬁamé'tﬁgept 0-

pyranosyl ] adeni ne I'ne, ectei acl t abl ne am no- 4- oxo-

4,6,7, 8-t et rmjnantbsyl]aulepmlei, aphtimeoécﬁemab]:rdin 4FdxhC|tab|ne 4-[2-amino-4-oxo-
|a2|n6yl ethl] 5th|e10noy L-glu aC|d anm nopterin,

5-f | uor our aC| 6 £ yelso-3Hrpyirmidjnals.4-bl-1,2 %-thiazin- 6'Y| (S)-ethyl]-2,5-thie-
b I I | o-
g%azl ilgﬂ%’)) '?)é%/ de cddbffhggcﬁ’/ agﬁpg&ﬁ@)ééfffug)ram %n&%'ﬁé\?\gf%éo |§e0 | one-

gexol , dexr a(z:avbm&aoylma;dwmm)maﬁﬁmy%-mammﬂ4-@@>Iyl1l>a|apaﬂelmat:9¢sdb- 1-B-D 15
a se bi nof ur anosyl JW)[/t osi ne and 3-am nop¥r| di ne- 2- car boxal dehyde t hi n-
seni car bazond? 4 Yrteadeacer 4.¢i6riengdniacetialas esier. ieingioe JaEIS-ant i -

i b tor s+, Lok e el flethiohaye: arolits e R rBIANTED o 20
P53, %h caa"rabmoﬂﬁbhmgylmognae BAd¢ mnmruuiﬂeuzcaﬂfbxatcﬁ;ﬂmyﬂ@nﬁnot ransfer

(see US Patent No. 6,069 for exanple). Evidence of the action of
phar macol ogi c@MicARIEEONer ﬁﬁmrelﬁerq@wmage@t% also include monocional anti-

bodies to growth factors other than those listed under "angiogenesis

inhibitors", such as trastuzumab;=and tumour suppressor genes, such as

p53, which can be deliverad via recombinant virus-mediated gene transfer

20
(see US Patent No. 6,069,134, for example).
Evidence of the action of pharmacological inhibitors on the prolifera-
tion/vitality of tumour cells in vitro
25
1.0 Background
In the present experiment description, the inhibition of tumour celi prolif-
eration/tumour cell vitality by active ingrediénts is described.
30 The cells are sown in a suitable cell density in microtitre plates (96-well

format) and the test substances are added in the form of a concentration
series. After four further days of cultivation in serum-containing medium,
the tumour cell proliferation/tumour cell vitality can be determined by

means of an Alamar Blue test system.
35



tion/vitality of tumour cells in vitro 25 1.0 Background In the present
experiment description, the inhibition of tumour cell prolif- eration/tunour
cel | vitaliWompsaetsshe ingredients ils described. 30 TheP@RFF2§08H864own in a
suitable cell density in mcrotitre plaggs (96-well format) and the test
subst ances are added in the formof a concentration series. After four
further days of cultivation in serumcontaining nmedium the tunour cel
proliferation/tunour cell vitality can be determ ned by neans of an Al amar
Bl ue test sy%e@nExgérientdOsvotetoude PCT/ EP2008/ 000633 -36- 2.0 Experinental
procedure 2.1 Cell culture For exanple comercially avail abl e col on
carcinoma cell lines, ovary cell -5 lines, prostate cell lines or breast

cell lines, 2£'CTQG gel |'s are cultivated in medium At intervals of several
days, the cel® - u ched fromthe culture dishes with the aid of
trypsin sol uth?réxaggale %@mmérma?rlylatvahétﬂedidwﬁ c@r@mdané cep inée dvary cdine cel |'s

are cul&ivated at | sius and 10% CO2 2. Sowing of the cells A
def i ned nunbdinesf prostate oeﬂdmeemabm@tzeﬂmneal ets) per culture/well ina 15
vol une of 18 d| um are cr ot| tes (96 well
col | moultur o Tpieedllstityashin AeuRi, A Bt Seerel 0ByF RE TR Ui

sequent |y Cu'ér%w%&a?&édmﬂg% LRGRPASRES (WithGna i &P @{,giﬁ)so W@onZarki o tion

of the test substances test substances are disso or exanple, in
DVBO and subsewrgnenitaplecdipltionad fieshanediespoitdi oglscareceittivadéed eh3(7 f desi r ed
in a di4 Idjtlorb serle%) 6 8e cell culture nmedium The dilution steps can be

2.2. Sowing of the cells

A defined number of célls (for example 2000 cells) per culture/well in a
15 volume of 180 pl of culture medium are sown in microtitre plates (96

well cell-culture plates) using a multichannel pipette. The cells are sub-

sequently cultivated in a COZ2 incubator (37°C and 10% CO2).

20 2.3. Addition of the test substances

The test substances are dissolved, for example, in DMSO and subse-
quently employed in corresponding concentration (if desired in a dilution

series) in the cell culture medium. The dilution steps can be adapted

25 depending on the efﬁciency of the active i'ngredients and the desired

spread of the concentrations. Cell culture medium is added to the test
substances in corresponding concentrations. The addition of the test
substances to the cells can take place on the same day as the sowing

30 of the celis. To this end:, in each case 20 ul of substance solution from
the predilution plate are added to the cultures/welis. The cells are
cultivated for a further 4 days at 37° Celsius and 10% CO,.

35



25 dependi ng on the efficiency of the active ingredients and the desired
spread of the concentrations. Cell culture nediumis added to the test

subst ances WP 2Bi&ISFbndi ng concentrations. The additi orPGIERIGES/§086Y
substances to the cells can take place_am the same day as the sow ng 30 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 cultivated
for a further 4 days at 37 Celsius and 10% CO2. 35 WO 2008/ 101587

PCT/ EP2008/ 04 3dleasirermeAtVBtHE €6RNIr rekctiBa col our reaction I n each case,
20 pl of Alamar Blue reagent are added per well, and the 5 mcrotitre plates
are incubated, for exanple, for a further seven hours in a CO2 incubator

Fuor escence 18 cecaage: 20 EoChERF PR THEMre hieied BRI B E haken
gently i mredinicRitirdysibdscarefcimaed! Rrerbmpld f8r a fvdhéraddven hdigs abgor bance
val ue & the mediumcontrol (no cells and test substances used) is

subtracted ferﬁz?allGUbﬁtWe(tatéBs@mdn%mabghémetwﬁrmeasqr@dIiln§ 15 wi t hout
t est substance are set, equal to 100 per cent | ot sor bance
Vot are o EAad Gtk B e teni B Her AR s EitiatR i sdoaR BE pBitas

Cal cul ati on: blaoé}‘na*kthg"édt& I?‘Hhﬁéﬁlﬁ@l}} E?i%fﬂ@tﬁ@ﬁ{ea%u%?ﬁéﬁlce - vaI ue Of medi um

control), 20 (value Wwth cells - 'value of nediumcontrol) |C50 values (50%
i nhi b|t|on) are determned with the aid of statistics pro- grams, such as,

for exafpp ﬁﬁj"alu%gpdat a for conpounds according to the invention are

shown in Tabl terial Order No Manuf-act ur er

B Mcrotitre plates for cell culture 167008 Nunc
The absorbance value of the medium control (no cells and test substances

used) is subtracted from all other absorbance values. The controls (cells

15 without test substance) are set equal to 100 per cent, and all other absor-
bance values are set in relation thereto (for example in % of control):
Calculation: |

100 * (vyalue with cells and test substanc‘e — va-lue of medium control)
(value with cells - value of medium control)

20
ICso values (50% inhibition) are determined with the aid of statistics pro-
grams, such as, for example, RS1. -
ICso data for compounds according to the invention are shown in Table 1.
25 . ; ' |
Material Order No. - Manufacturer
Microtitre plates for cell culture 167008  Nunc
(Nunclon Surface 96-well plate)
4, DVEM S P04-03550 Pan Biotech
PBS (10x) Dulbecco | 14200-067  Gibco
96-well plates (polypropylerne) 267334  Nunc
AlamarBlue™ ' BUF012B Serotec
35

FCS : 1302 Pan Biotech GmbH



(Nuncl on Surface 96-wel | . pl ate) DVEM P04-03550 Pan Bi otech 30 PBS (10x)

Dut becco 14200-067 G bco 96-wel |l pl ates (pol ypropylene) 267334 Nunc

Al amar Bl ue TM®@bdofi@BsSer ot ec 35 FCS 1802 Pan Bi ot ech GrixdWr2800@864:31587
PCT/ EP2008/ 000634 38 Trypsi n/ EDTA Sol ut., on 10x 1-2153 Biochrorn AG 75 cn?
cul ture bottles 353136 BD Fal con A2780°93112519 ECACC 5 Col 0205 CCL222
ATCC MCF7 HTB22 ATCC PC3 CRL-1435 ATCC 10 APCl-MS (atnobspheric pressure
chemi cal ioni sation mass spectronetry) (M+H)~. 15 HPLC gradi ent system

Col umm: qffgéélﬁm/&@dﬁ?tﬂﬂﬁ(ﬁf’ 18g JiiBr ck KGaAgidepromla@2129. 0001)
El uent s: El Uent A: 0.1 M aqueous NaH2PO4 El uent B: acetonitrile + 10% of

\;ﬁﬁggcyg:‘ B,W tﬁgg%ﬂg/e%ﬂﬂeadl ent: 35§%é) mn 1 %Dolf—'amonlm nl%f B

A2780 93112519 ECACC
Col0205’ CCL222 ATCC
MCF7 HTB22 ATCC
PC3 CRL-1435 ATCC

10

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

15 HPLC gradient system

Column: 4 ;
ChromolithPerformance RP-18e‘(Me‘rck KGaA, Cat. 1.02129.0001)
Eluents: ' |

20 Eluent A: 0.1 M aqueous NaH2PO4

Eluent B: acetonitrile + 10% of water

Flow rate: 4 mi/min ”

Gradient:

Omin1% of B

25
1min1%of B
7 min 99 % of B
8 min 99 % of B
30

Example 1

The preparation of phenyl[4-(1H-pyrrolo[3,2-clpyridin-3-yl)pyrimidin-2-yl}-

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



30 Exanple 1 The preparation of ,

phenyl [4- (1H pyrrol of 3, 2- c] pyri di n- 3- yI)pyrlmdln 2-yl] 35 amne ("Al") is
carried out Wh2084@1581y to the fol | owm-ng scheme WO 2008/PLFIERRHI8/000634

PC P/ EP2008/ 000634 39 H=-SiMe3 O=.8M COjj N\~ N C2Pd(PPh3)2 5 O
Cul OONEt3 -NYNH2 00 Q0w ] N "Al" OHN10' NN H 95 1.1 140 ng (0.20
mmol ) of bis(triphenyl phosphine)palladiun{ll) chlo ride and 15 ng (0. 08

mrol ) of copper(l) iodide are added to a solution, kept under nitrogen, of

1,37 g (4.00 nmmi) of tert IE:&y d odopyrrol SiMpyri di ne- 1- car boxyl ate
(prepared by the k hod of Lefézmi et al, Sy

- the5|s 2005, 20,
3581-3588) imn of teﬁ-ar—had—rvﬁa rag"™ on nonoxide 20 is passed into
this solutionlip aut ocl aveClppar at us, ‘/d:t e mxture is stirred at a
pressure of about ghbar forc|5gprpshr)2utes T apparatus is de- conpressed, 589
ny (6.00 nmol) ofO thyIS|bMI acetyl ene and A986 ng (4.00 mmol) of
triethy am ne are-add under mtrogen The éﬁpi)%t.us Is 25 re-pressurised
to 5.8 bar with carbdn' nonoxi 86 and the reacti on\mixture is stirred at

room tenperature for 45 hours. Saturated sodiumchloride solu- tion is added
to the reaction mxture, which is then extracted with dichloro- nethane. The

organi ¢ phase i Ner csogdum sul f]at ahd ,\?vaporat ed.
NH =
2 OH . N}\//7 ||A1n
10 >
. N ™ \
L N
H

15 1.1 140 mg (0.20 mmol) of bis(triphenylphosphine)palladium(i!) chlo-
ride and 15 mg (0.08 mmol) of copper(l) iodide are added to a solution,
kept under nitrogen, of 1.37 g (4.00 mmol) of tert-butyl 3-iodopyrrolo[3,2-
clpyridine-1-carboxylate (prepared by the method of M. Lefoix et al, Syn-
thesis, 2005, 20, 3581-3588) in 20 ml of tetrahydrofuran. Carbon monoxide

20 is péssed into this solution in an autoclave apparatus, and the mixture is

stirred at a pressure of about 5 bar for 50 minutes. The apparatus is de-

compressed, 589 mg (6.00 mmol) of trimethylsilylacetylene and 405 mg

(4.00 mmol) of triethylamine are added under nitrogen. The apparatus is

25 re-pressurised to 5.8 bar with carbohirmonoxide, and the reaction mixture is
stirred at room temperafure for 45 hours. Saturated sodium chloride solu-
tion is added to the reaction mixture, which is then extracted with dichioro-
methane. The organic phase is dried over sodium suifate and evaporated.

30 The residue is chromatographed ona silica-gel‘cdlumn with petroleum

ether/ethyl acetate as eluent: tert-butyl 3-(3-trimethylsilylpropynoylpyrroio-

[3,2-c]pyridine-1-carboxylate as yellowish crystals; ESI 343.

1.2~ 104 mg (0.75 mmol) of potassium carbonate are added to a solu-

35 tion of 103 mg (0.30 mmoi of tert-buityl 34(3-trimethylsiIylpropynoyl)pyrrolo-

[3,2-c]pyridine-1-carboxylate and 148 mg {0.75 mmol) of phenylguanidine



30 The residue is chromatographed on a silica-gel colum wth petrol eum
ether/ethyl acetate as eiuent: test- butyl

3- (3-tri nmet o zioBye1s8OPYNOYI ) pyrrol o= 3, 2-c] pyrl di ne- | -REAVERZRYI/WDES4as
yellowi sh crystals; ESI 343. 1.2 104 ngg(0Q. 75 ni ) of potassi um carbonate
are added to a solu- 35 tion of 103 ny ( .30 mmol of tert-butyl
3-(3-trimethYlsilyipropynoYl)p yrrolo [3,2-c]pyridine-|-carboxylate and 148
ng (0.75 nrnol) of phenyl guani di ne WO 2008/ 101587 PCT/ EP2008/ 000634 40

carbonat e i n chriforidte ¢ 168 Mbﬁémyﬂﬂm@@ycmeﬁ@hbmfl either andiirik d@urd xture s
heated at the boil for 68 hours. After coolin of water are added,

and the mi xt i§ Beatedsatithe deil for G bove:. Aften cowhrag p?Demil pf wates areaedgd; s

filt d 5 off
bheny <ra ¢ e pBHERIS Bt P A G4 IT60 erpdp s SO itead ) 22
pal e- brown s \ith sE@t’ior‘?Wasth \MN‘RW@M&@%@W[WHO @WQ; bhen & 7.5 Hz, 1
H),?ZB(mII:ID 9 (d = 6.5 Hz, 1 H). 6 (d Hz, 2H), 8. 22
(d, J = 5.5 Kt wrr@lq[w el@y(ldm 3-yb)pyrimicin-2- ylkxmlmel)("A‘e)as p(aée bigwn 9. 46 (s,
1H), 9.81 (s, iL []ﬁ? (bs, 1H). Exanple 2 15 The preparat!on of _
4- phenyl - 6- (f’ﬂ-%’y‘??’ % 3, 2-c]pyridin-3-yl)pyrimdin-2-yl- am ne(" A2 ) is

d t a t
G 2pd(PPR3) 2 ST LT RO AR PR JHER S ToRr A 0 (S5

J=5.5Hz 1H), 7.76 (d, J = 7.5 Hz, 2H), 8.22 (d, J = 5.5 Hz, 1H), 8.32 (d,

10 J=55Hz, 1H), 8.35 (s, 1H), 9.46 (s, TH), 8.81 (s, 1H), 12.0 (bs, 1H).

Example 2

15 The preparation of 4-phenyl-6-(1H-pyrrolo[3,2-c]pyridin-3-yl)pyrimidin-2-yl-

amine ("A2") is carried out analogously to the following scheme

Y Ny
20 \_/ N
\

NN - NS
Z N coO : ll\//‘\N
‘ O)\o CLPd(PPh,), -0
A= Cul > =
NEt,
guanidinium carbonate COUNL N\ /
NS
N' s 4 llA2l|
LY
~TN

30

"A2": 'H NMR (DMSO-dg) & [ppm] 6.65 (br, 2H), 7.45 (d, J = 5.6 Hz, 1H),
7.48 - 7.56 (m, 3H), 7.69 (s, 1H), 8.16 — 8.24 (m, 2H), 8.27 (d, J = 6.5 Hz,
1H), 8.53 (s, 1 H), 9.92 (s, 1H) 12.1 (br, 1H).

35 '



30 "A2": IH NVWVR (DVSO-d6) b [ppm 6.65 (br, 2H), 7.45 (d, J = 5.6 Hz, 1H),
7.48 - 7.56 (m 3H), 7.69 (s, 1 H, 8.16 - 8.24 (m 2H, 8.27 (d, J =6.5
Hz, 1 H), ®®&3egs01587 H), 9.92 (s, 1H)=12.1 (br, 1 H), IEWVFREIBIEH1587
PCT/ EP2008/ 000634 41 Exanple 3 The prgparation of

4-butyl -6- (1Hpyrrol o[ 3, 2-c] pyridin-3-yl')pyrimdin-2-yl- 5 anine ("A3") is
carried out analogously to the follow ng schene o 10 N\ CO N+ ~-p !70 O
Cl 2Pd(PPh3)2 O Cul NEt3 15 HZN N guanidi niumcarbonate N N N "AY 20
"A3": 1H NVRExaWed5) 5 [ppn] 0.90 (t, J = 7.3 Hz, 3H), 1.34 (sextet, J =
7.3 Hz, 2H), 1.64 (quintet, J = 7.3 Hz, 2H) 245253(m 2H), 6.45 (bs,
2H),697(s 1 H, 7.42 (d, J = 56Hz H, 8.24(d, J =5.6 Hz, 1 H),

27 (s, 25 Rl Grashubho 1A kot 3 offridTOS By Gorpounds

are obtained
amine ("A3") is carried out analocgously to the following scheme

/S
H%/_
|
N g
o UL @
O%O Cl Ff:i(PPh) 9
2 3/2
A b ° -
NEt,
15 . " | HzN

—N
guanidinium carbonate >/
N\\ /

NN
[ N "
Qf§ po
‘ H

20
"A3": 'H NMR (DMSO-de) 8 [ppm] 0.90 (, J = 7.3 Hz, 3H), 1.34 (sextet,
J = 7.3 Hz, 2H), 1.64 (quintet, J = 7.3 Hz, 2H), 2. 45 2.53 (m, 2H), 6.45 (bs,
2H),6.97 (s, 1H), 7.42 (d, J = 56Hz 1H) 824(d J =56 Hz, 1H), 8.27 (s,
25

1H), 9.82 (s, 1H), 12.0 (bs, 1H).

The following compounds are obtained analogously

35



WO 2008/ 101587 PCTI EP2008/ 000634 -42 Conpound Nanme and/or structure

anal ytical data No. Methyl[4-(] Hpyrrol 0[3, 2-C]pyridin-3- 5 A4

yI )pyri m di W@20pBMe8he N g J HN\ ~N-"10 "Ag NN 1 </1’Q\T/EN00!500063|4 0" N
N%O0 20 "Al1" O NH-0N HNo 'AlI2450- 25 NJ N\ M/ "Al3" H N==\

--- -.~—~~ 30 i ~.N H\~~ 35 WO 2008/ 161587 PCT/ EP2008/ 000634 - 43-
Cdmpound Name and/or structure analytical data
No.
Methyl[4-(1H-pyrrolo[3,2-c]pyridin-3-
5
"A4" yl)pyrimidin-2-yllamine
10
IIAgll
1 5 IIA1 OII
"A1 1||
20
o5 A12
IIA1 3"
30

35



Al4" N N. =
N 15 \;

1 N o HN

'Y I HN5 "A15" NH N NNHNC. J

"A18" N N

10 "A16" N N~ HN
JNo</ N S 20 HN Exanple 4 25 The

n A17ll N

pr epar at i onWs¥ 2008/§08B8%oy r r ol o[ 3, 2- c] pyrivdi n- 3-yl ) pyri m dif-TERZPGE§0634] y| -

amne ("A6") is carried out as shown behgw. 30 O r SiM3 H N N/
IDKZCAB - rN N NNH//\-

NI - 120-
2008/ 101587

10

15

20

25

30

35

O 2 2-net hoxyet hanol O 1200C N)

PCT/ EP2008/ 000634

J

'35 H WO

"A14" _N H /N
AN :<N~<_/>
N/ W
"A15" N e
W AN
NG N—
NN
Nt MN
"A16" N=
"A17"
"A18" N N
/i / z /N—(]
i % [
HN— _&//N
Example 4

The preparation of 4-(1H-pyrrolo[3,2-c]pyridin-3-y)pyrimidin-2-yi]-c-tolyl-

amine ("A6") is carried out as shown below.

— H

‘ o NN
N _NHOZ 0 N

A e/ AN KCO =
| \[L/H g__ 23 N /?
F 2 2-methoxyethanol A 7/
. AN
120°C i A

N
H



-44- 173 ng (1.25 nmol) of potassium carbonate are added to a solution of
171 mg (0.50 nmmol) of tert-butyl 3-(3-tri nmethyls i lyl pro

pynoyl ) pyr r si@id@s/201587 pyri di ne-| - car boxyl at e and 265 ng Kdiv@2Roesmmbg3sof |1 |
2- met hyl phenyl guani di niumnitrate (prep%%gd by the nethod of J L. 5 Hughes
et"al., J. Med. Chem 1975, 18, 1077-1088) in 2.5 m of ethyl- ene glycol
mononet hyl ether, and the mixture is heated at the boil for 18 hours. After
cooling, the reaction mxture is partitioned between water and

di chl or omet harg: mdhe. 28 @abicolhnassium chrbefayvsre FREd® d Solstibh afe and
evaporated. The r'esidue is chromatographed on a silica-gel colum wth

di chl or onet hdid/metBHonmad) &f tegrhytylgi-(3-Himethyisilylarenynoyl)pyrrolof3,2-

3, 2- i di_n-3-yvl im din-2- s 0-1 = am " A" bei tals;
b 22057 15 plbRigied RSt Aag bt B 2% £ BTSSR S
1H, 7.22 (t,2-métrf1y%5he51w%uarﬂdih%m ﬁit?a'ie(ﬁ'regére‘d By thd¥ikthd of 4 A7

(d, J=78Hz, 11, 7. 42(d. > J=5.5Hz, 1 H). '7.55 (d.°d = 7.5 Hz, 1 H), 8.23 (d, J
= 5.5 Hz, 1HH®WM@S(at ald J=MedoCHem. 11975, 18, 367(-4088) I 2.58nlaf ¢tbyl-1 H) 9. 51

(s, 1 H, 12.02 (bs, 1 . 20 The follow ng,conpounds, a bt.ali ned
nal ogous! y_ EFR AN eRRa efhes, ans e BaiE Bneand aLns DAEOT oS « A5t N
ESI 212 i NHghdurg After EBnGOiBeRictia midilie b FStitidR&d Betbber N -9% 35
water and dichloromethane. The organic phase is dried over sodium
10 sulfate and evaporated. The residue is chrematographed on a silica-gel

column with dichloromethane/methanol as eluent, giving [4-(1H-pyrrolo-

[3,2-c]pyridin-3-yl)pyrimidin-2-y|]-o-to|yl-amine‘("AG") as beige crystals;
ESI 303; -

15 "H-NMR (ds-DMSO): & [ppm] 2.28 {s, 3H), 7.11 (t, J = 7.5 Hz, 1H), 7.22 (t,
J=7.5Hz, 1H), 7.25 (d, = 5.0 Hz, 1H), 7.27 (d, J = 7.5 Hz, 1H), 7.42 (d,
J=55Hz, 1H), 7.55 (d, J = 7.5 Hz, 1H), 8.23 (d, J = 5.5 Hz, 1H), 8.28 (d,
J =5.0 Hz, 1H), 8.35 (s, 1H), 8.71 (s, 1H) 9.51 (s, 1H), 12.02 (bs, 1H).

20 ‘
The following compounds are obtained analogously
Compound ‘ Name and/Or structure " analytical data
No.
25 "A5" _-N - ESI 212
// / A NH,
NG QR YR
< LN
HN—?/ —<\\1_.J/
formate
30 AT —
A7 /N\ ﬁ-—<_‘\ ESI 306
' N /I N.'::</ \\__{
D ¥ F
N N\ /

35



WO 2008/ 101587 PCT/ EP2008/ 000534 - --Ti., 4H NMR (d6-DVSO): 6 [pprrr] 6.76
(td, J1 = 8.5 Hz, J2 = 2.5 Hz, 1 H), 7.33 (q,J=8Hz,

1H), 7. 39( d, V€b20081£01589) , 7. 48(dd, J1=5Hz;32=1 Hz, 1H), 7. FCWERIN08X00638Hz
J2=2Hz, 1H), 7.89(dt,J, =12.5Hz, J2=2Hz, _}zH), 8.30 (d, J = 5.0 Hz, 1 H), 8.43
(s, 1 H, 844 (d, J =5Hz;, 1 H, 9.75 (s, 51 H 9.89 (s, 1 H, 12.13
(bs, 1 H A81' NH=ESI318 NO HNN10 "A19" H F/ \ NN 15 N'N H

"A20" Cs -- - i -- =N~N 20 N' N H 25 "A21 FNN NF N-[~~ 30 N
"H-NMR (dg-DMSO): 8 [ppm] 6.76 (td, J1 = 8.5 Hz, J, = 2.5 Hz, 1H), 7.33
(9, J =8 Hz, 1H), 7.39 (d, J = 5.0 Hz, 1H), 7.48 (dd, J1 = 5 Hz, J, = 1 Hz,
1H), 7.56 (dd, J1 = 8 Hz, J, =2 Hz, 1H), 7.89 (dt, J1 = 12.5 Hz, J, = 2 Hz,
5 1H), 8.30 (d, J = 5.0 Hz, 1H), 8.43 (s, 1H), 8.44 (d, J = 5 Hz, 1H), 9.75 (s,
1H) 9.89 (s, 1H), 12.13 (bs, 1H)
Ag" N | = ESI 318
[/4 / H— \ / —0
W
10 "N
"A19"
15
"A20"
20
25 "A21"
30

35



35 WO 2008/ 101587 PCT/ EP2008i 000634 - -46- A22" C FI N N N 5 N-N H
"A2311 N 10 Hi 15 "A24" N G__a N~) 20 H "A25" C 251 O H"A26" C
--- 30 N 3%O02008/M1F$] WO 2008/ 101587 'PCT. / EP2008/ 000634 PCIAERL20080p063 | ~ - ~.

- N - A48 -
||A22II Cl :
H
/D/N q
F >// :>
N _
5 Nl X \
L
H
IIA23"
10
15
||A24ll
20
IIA25"
25
30 ||A26I|

35




NN\ ~\

N H "A28" o N 10 N\

N N CC 15 Table 1 20 Inhibition of the
| C50 of compound "Al" Cells 1C50

proliferation/vitality of tumour cells : >
Col 0205 (i nWW&:2008/201587 25 A2780 (ovary) A PC3 (prost at e)PCA/ERGES000GAeast ) A
30 --- 1C50: 10 nM 1M =A 1M 10M =B 35_%3t0gM C WO 2008/ 101587 PCT/ EP2008;

000634 -48 Inhibition of the proliferation/vitality of tumour cells

(ovary)] Conpound 1C50 5 "A6 B

10

15

20

25

30

35

IIA27II \'q ’ n
\\ ) N
N i 7// N
/ N
TN
‘\/ N
H
"A28!I /
—N
Table 1

Inhibition of the proliferation/vitaiity of tumour cells

[Cso of compound "A1"

Cells 1Cso
Colo205 (intestine) A
A2780 (ovary) = ‘ | A
PC3 (pfostate) A
MCF7 (breast) A

|C502 10 nM - 1 ].,LM =A
1uM-10 M =B
>10 uM =C

[ A2780



"AT" A "A8" B 10 1C50: 10 nM- 1M =A 1M 10M =B >10gM C 15 The foll ow ng
exanpl es relate to nedi canents: Exanple A Injection vials 20 A solution of
100 g of anwaxiobs/e01587gr edi ent of . the fornula | and 5 g FCTHP20GSEOHIIHN

hydr ogen phosphate in 3 | of bidistillegowater is adjusted to pH 6.5 using
2 N hydrochloric acid, sterile filtered, ‘transferred into injection vials,
25 |l yophilised under sterile conditions and seal ed under sterile conditions.
Each injection vial contains 5 ng of active ingredient. Exanple B:

Supposi t or i esnkiitidn BF Mhe!prolitéraBBnitakty an t@eblveslisngr edi ent of the formla |
with 100 g of s%¥a | ecithin and 1400 g of cocoa butter is nmelted, poured
into moul ds ¥I7TEGi(avemdll t o cool . Each suppository contains 20 ng of active
i ngredi ent. 35 WD 2008/ 101587 PCT/ PP2008/ 000634 -49 Exanple C. Solution A
solution is prepared froml g of an active ingredient of the formula 1,

9.38 g of Na 2POA SofigBund 8. 48 [0 of NaZ[#4 12 H2 )and 0.1 g of 5

benzal lgoni um chloride in 940 m| of bidistilled watier. The pHis adjusted to
6.8, and the|soluti otA6"s nade up to 1 1 Bnd steriljised by irradiation. This
sol ution canrbe-used—i-Athe form-of—-eye-drops—10-Exanple D. O ntnment 500 ny
of an active ingredié%? of the fornula IPare nmixed with 99.5 g of

||A8ll B
10
ICso:  10nM-1puM =A
1pM-10pM =B
>10 uM =C
15
The following examples relate to medicaments:
Example A: Injection vials
20
A solution of 100 g of an active ingredient of the formulaland 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
95 lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.
Example B: Suppositories
30

A mixture of 20 g of an-astive ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

35



Vasel i ne under aseptic conditions. 15 Exanple E: Tablets A m xture of 1 kg
of* active ingredient of the formula |, 4 kg of lactose, 20 1.2 kg of potato
starch, 0.2Wapo8%/141887c and 0. 1 kg of “mAgnesi um st ear at e AI/ERRPEL8eE4|i n a
conventional manner to give tablets in.ggch a way that each tablet contains
10 ng of active ingredient. Exanple F Dragees 25 Tablets are pressed

anal ogously to Exanple E and subsequently coated in a conventional nmanner
with a coating of sucrose, potato starch, talc, traga- canth and dye. 30
Exanpl e C Chxample @: Bolutiomcti ve ingredient of the formula | are

i ntroduced into hard gelatine 35 capsules in a conventional nmanner in such
a way that each capsule con- tains 20 ng of the active ingredient. WO

of active | noreoiPtiay RpRpRst ot giaraffadtyindBR et o fordtiarl, o D¢+ 1O
sterile filter38lg of NaHPD, - 2IH,0f Q8adr&3g>uf BlapHPYRPHi2 H-Ig(édmdrmerg sterile

condi tidons and seal ed under. sterile conditions. Each oul e contains 10 ng
of active i n§eBarlkanium phlonide-in 940 »ol of bidistiked water. The pH is adjusted to

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

10 Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 89.5 g of
Vaseline under aseptic conditions. '

15
Example E: Tablets

A mixture of 1 kg of active ingredient of the formula 1, 4 kg of lactose,
20 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees

25

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

30
Example G: Capsules

2 kg of active ingredient of the formula I are introduced into hard gelatine

35 capstules in a conventional manner in such a way that each capsule con-

tains 20 mg bf the active ingredient.



WO 2008/ 101587 PCT/ EP2008/ 000634 -51 Patent- Clainms 1. Conpounds of the
formulai 5H RN NXN~R31 10R4- ~_\ -RS\%~NR2 15 in which R
denotes H, WO 22008{@®6§72] nAr, -[C(R6)2]" Het or [ C(R6) 21, Ryicirzas8pbe34 R2
denotes Hor A 20 R3, R4 each, indepepggntly of one another, denote H A,
Hal , CN, -[C(R6)21, Ar, -[C(R6)2],Het or "-[C(R6)2]ncycloal kyl, R5 denotes H,
A -[C(R6)2]nAr, -[C(R6)2]nHet or 25 -[C(R6)2]ncycloalkyl, R6 denotes H or
al kyl having 1-6 C atons, A A each, independently of one another, denote
unbranched or branched al kyl having 1-10 C atons, in which one or 30 two
CH2 groups may be replaced by 0 or S atons and/or by -CH=CH groups and/or,
i n addi ti on, Example H: Ampomliesbe repl aced by F, Hal denotes F, O, Br or I,
Ar denotes a saturated, unsaturated or aromatic carbo- 35 cycle having 5-14
C atonms which is unsubstituted or nono-, di-, tri-, tetra- or

pent as lébSt it eslution BH1 KQhf 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.
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WD 20081101587 PCT/ EP2008/ 000634 52- SH, SA, SOA, SQ2A, Hal, NO2, NH2, NHA,
NAN, A, SO2NH2, SC2NHA, S02NAA', CONH2, CONHA, CONAN, NACOA' , NASCRA',
COOH, COOA, WOOR08/10@8%D and/ or CN, 5 Hetdenotes a nono- @CTHREHE 000634
saturated, unsaturated or aromatic hetgfocycle having 1 to 4 N, 0 and/or S
atons, which may be unsubstituted or nono- or disubstituted by OH OA,
SCA, S02A, Hal, NO2, NH2, NHA, NAN, A 10 SO2NH2, SO02NHA, SO02NAA', CONH2,
CONHA, CONAN, NACQA', NASO2A, COON, COOA, CHO, COA and/or CN, n denotes O,
1 or 2, 15 and pharnmaceutical |y us#@sdtenti€laiwes i ves, solvates, salts,
tautomers and stereoisoners thereof, including mxtures thereof in all

rati os. 2. Conpounds according to Caiml in which 20 R denotes H, A,

-[ C(R6) 2] nAr or R6) 2] " , .and armaceutically usabl e derivatives,

sol vates, sallts, %&mﬁéﬁ(ﬁo@@@ggoi somers thereof, including mxtures
thereof in all ratios. 3. Conpounds according to Claim11 or 2 in which 25
R3 dendtes H or A and pharmaceuti d¢dlly usable derivatives, solvates, salts,
tautomers and stereoi somers thgret i pel uding mixtures thereof in all
ratios. 30 4. Conmpounds according tag; :i\i‘m 1, 2 or 3 in which R4 denotes

| -1, and pharmaceutically usabl e derj/vatiyes, solvates, salts, tautoners
and stereoisoners thereof, including wixt/ur& thereof in all ratios. 35 5.
Compounds according to one or nore of /Clains 1-4 in which

10 R4—H—

15 in which
R' denotes H, A, -[C(R®),]Ar, -[C(R%).].Het or
| -[C(R®)]-cycloalkyl,
R? -denotes H or A,
20 R® R* each, independently of one another, denote H, A,
Hal, CN, -[C(R%)].Ar, {C(R%),].Het or
[C(R%)Icycloalkyl,
R® ~ denotes H, A, [C(R%:]nAr, -[C(R®),].Het or
5 4C(R%).J.cycloalkyl,
R® denotes H or alkyl having 1-6 C atoms,
A A each, independently of one another, denote unbranched
or branched alkyi having 1-10 C atoms, in which one or
30 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,
Hal denotes F, Cl, Bror |,
25 Ar denotes a saturated, unsaturated or aromatic carbo-

cycle having 5-14 C atoms which is unsubstituted or

mono-, di-, tri-, tetra- or pentasubstituted by OH, OA,



R6 denotes H, PCT/Er2008/ 000634 WD 2008/101587 -53- and pharnaceutically
usabl e derivatives, solvates, salts, tautomers and stereoisoners thereof,

i ncl udi ng mwd200esoisdrer eof in all ratios. 6. Conpounds @eawERIDOBYHOOEG40NE Or
more of Clains 1-5 in which R2 denotes:§,_ and pharnaceutical |y usable
derivatives, solvates, salts, tautomers~“and stereoisomers thereof,

i ncluding mxtures thereof in all ratios. 10 7. Conpounds according to one
or nore of Clains 1-6 in which A denotes unbranched or branched al kyl having

1-6 C atoms, in which 1-7sH &OEOARSCIAR, HERINOSNRY NHA, RAA', A,
phar maceut i cal |y usable derivatives, solvates, salts, taut oner’'s 15 and

stereoi somers thereof, i ncSGuNiy, SONIHESOMALGCONHa CONHA0s. 8.

Conmpounds accor di ng to one v ot es phenyl
which is unsubstituted or §leé‘8g WQ? @WQ@&@ OA, Hal
and/or A, and pharnaceuti C@|H(yaﬁgﬁﬁ|@\jderl vatives, solvates, salts,
tautomsrs and stereoisomers thereof, including mxtures thereof in all
ratios. 9. Conpbietds accoddh@tgsta)m@ne or bieyelic satuated nensatgrated whi ch 25 Het
denot es an unsubstituted mno bi c tic having 1 to

|
4 N 0 and/or S atons, and m?%gﬁﬁfg%ygqcpg{lgg e %E’rﬁ/ ﬁ?/\‘:?gg ae.tgmsvat es,
salts, tautomers and st er GHicHARRY el dEARNILICAG! HiUT dTEIGUSSRE4eT cOf T

all ratios. 30 10. Conmpounds according to one or nore of Clains 1-9 in

whi ch Het denotes furyl, tbyé)H,IOApﬁQA)ISG);A!I@idNﬁhL NH, Py A4, A oxa- 35
zol yl, qigsoxazol yl, thiazol é@zggi;;;%wﬁﬁ@;ﬁg}\n%o,\l Z’I 8(7)RJI-¥A tetrazolyl,

thladlazole pyrlda2|nyl
CONAA', NACOA', NASO2A'", COOH, COOA, CHO,

COA and/or CN,
n denotes 0, 1 or 2,
15 and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which
R denotes H, A, -[C(R®)].Ar or [C(R%);].Het,

and pharmaceutically usable derivatives, solvates, salts, tautomers

20
and stereoisomers thereof,; ihciuding mixtures thereof in all ratios.
3. Compounds according to Claim 1 or 2 in which

25 R® denotes H or A,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in ali ratios.

30 4 Compounds accordlng to Ciaim 1, 2 or 3 in which
R* denotes H,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
35 ‘
5. Compounds according to one or more of Claims 1-4 in which
R® denotes H,



I soi ndol yl , benzi m dazol yl, indazolyl, quinolyl or 1,3 WO 2008/101587

PCT/ EP2008/ 000634 -54 benzodi oxol yl, each of which is unsubstituted or
nmono- or di GiPsbdidked by OH OA Hal and/or A and pharsraaabisiBdsy usable
derivatives, solvates, salts, tautomers__s and stereoi soners thereof,

i Acl udi ng m xtures thereof inall ratioes- 11. Compounds accordi ng to one or
nore of Cains 1-10 in which Het denotes furyl, thienyl, pyrrolyl,

i m dazolyl, pyrazolyl, oxa- 10 zolyl, isoxazol yI , thi azol yl, pyri dyI or
pyrlmdlnyl and s . | ' I'ts,

taut oners and S QQ%g%g@%g%%t?%qgﬁggﬁ%%%&\%ﬁg%Sédrlr\IYaq ﬁrszés?{stﬁéereo ‘?n aII
ratios. 15 12. gadptrediontsre titereof tinclad@ganixtares tinéreof m albratiosl i n which
R denotes H A -[C(R6)2],Ar or -[C(R6)21,Het, R2 denotes H, R3 denotes H
or A, R4 denotes H, 20 R5 denotes H, R6 denotes H or al kyl having 1-6 C

br anched al k1 naoTIPUTCE Hocatdiia © R TRReLtC RS Ty T IRER) 0e " opl acea

by F, Ar denotesRdhenyl whijghotes HINsubstituted or nono-, di- or
trisubstituted by OH OA,  NH2, NHA NAN, Hal and/or A, 30 Het denotes
furyl, thienyl, podpiaymaceuticsdysisable dgrivatives solvatas, salisy lautoigxazol yl

i ™y R L b LRSSt I RREEL 1

qui nolyl or 1,3

10 7. Compounds according to one or more of Claims 1-6 in which

A denotes unbranched or branched alkyl having 1-6 C

~atoms, in which 1-7 H atoms may be replaced by F
and pharmaceutically usable derivatives, solvates, salts, tautomers

15 - and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by OH, OA, Hal and/or A,

and pharmaceutically usable derivatives, solvates, salts, tautomers

20

and stereoisomers thereof, including mixtures thereof in all ratios.

9.  Compounds according to-one or more of Claims 1-8 in which
25 Het denotes an unsubstituted mono- or bicyclic aromatic
heterocycle having 1 to 4 N, O and/or S atoms,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, inclUding mixtures thereof in all ratios.
30 |
10. Compounds according to one or more of Claims 1-9
in which
Het denotes furyl, thienyl, pyrrolyl, imidazolyi, pyrazolyl, oxa-
35 ' zolyl, isoxazolyl, thiazoly!, pyridyl, pyrimidinyl, triazolyl,
tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyi,

isoindolyl, benzimidazolyl, indazolyi, quinolyi or 1,3-



35 benzodi oxol yl, each of which is unsubstituted or nono.- or disubstituted
by OH, OA, Hal and/or A WO 2008/ 101587 PCT/ EP2008/ 000634 -55 and

phar maceut iwel2bgs/1essabl e derivatives, solvates, salts, taOTERRI08/00MI

st ereoi sonmers thereof, including mxt ures_t hereof in all ratios. 5 13.
Conpounds according to Caim1l, selected fromthe group Conpound Nane and/or
structure No. "A"™ Phenyl[4-(1H pyrrolo[3,2-c]pyridin-3-yl)pyrimdin-2-yl]-
10 am ne "A2" 4-Phenyl-6-(1H pyrrolo[3,2-c]pyridin-3-yl)pyrimdin-2- a
ylam ne "A3" 4-Butyl - 6- ( lidriotickodll eactcdPyhichiig udsiystpvteddrdnon@- yl - 15
amne "A4" Methyl[4-(] Hpyrrolo[3,2-c]pyridin-3-yl)pyrimdin-2-yl] am ne
NN- N20 N HN A5" N NHr disupstiuted H, OAHalgnd/orAl HO N\ "1 HN- /
=17 N and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

5
11. Compounds according to one or more of Claims 1-10
in which |
Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxa-

10 zolyl, isoxazolyl, thiazolyl, pyridyl or pyrimidinyl,

g‘:: and pharmaceuticélly usable derivatives, soivates, salts, tautomers
and stereoisomers thereof, inciuding mixtures thereof in all ratios.

15 12. Compdunds according to one or more of Claims 1-11 in which

R denotes H, A, -[C(R%)2].Ar or {C(R%)2]Het,
R? denotes H,
R® ' denotes H or A,
R* denotes H,
20 5 N
R denotes H,
R® denotes H or alkyl having 1-6 C atoms,
A A each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1-7 H

25 atoms may be replaced by F,

Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by OH, OA, NH;, NHA, NAA', Hal and/or
A, o ,

30 Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxa-
zolyl, isoxazolyl, thiazolyi, pyridy!l, pyrimidinyl, triazolyi,
tetrazolyl, thiadiazole, pyridazinyl, pyrazinyl, indolyl,
isoindolyl, benzimidazolyi, indazolyl, quinolyl or 1,3-

35 benzodioxolyl, each of which is unsubstituted or mono-

or disubstituted by OH, OA, Hal and/or A,



30 "AT" N--- -- --- - N W/\NF H\J 35 WO 20081101587 PCT/ LP2008/ 000634
-56 "AFH N NHNS5"A9" NN P N HN, 10 "A10" NHC U N=~ HN-~/ N O--

AT 15 NwhblodgsdMgiAL2" 0- 20 H \V TN O N HV t L Beleridbb@ioss
N | .55 -

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

13. Compounds according to Claim 1, selected from the group

5
Compound - " Name and/or structure
No.
"A1" Phenyl[4-(1H-pyrrolo[3,2-c]pyridin-3-yl)pyrimidin-2-yl}-
10 amine
"A2" 4-Phenyl-6-(1H-pyrrolo[3,2-c]pyridin-3-yl)pyrimidin-2-
' ylamine
"A3" 4- Butyl 6~ (1H—pyrrolo[3 2-c)pyridin-3-yl)pyrimidin-2-yi-
15 amine
"A4" Methyl[4-(1H-pyrrolo[3,2-c]pyridin-3-yl)pyrimidin-2-yl]-
- amine
20
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N~H 25 N HNCN "Al4" NNH _C30 NHNi \ 7N "Al5" N~ - H N-\ NN 35
HN-, / ~~1N WD 2008/ 101587 PCT/ EP2008/ 000634 -57 "A16" NN N N HN/NS5
“AL7" N -- W‘bBbOSNOQm HN "A18°1 N N 16 Nom N 3 HN _JN pCAE9Z008/60085t N N N
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25 NI/ N "A21 F.N 30 N FH 35 --- WO 2008/101587 PCT/ EP2008/ 000634

-58 "A2211 cl, ~-\" N N"' 5N "A23" NI0O NN N N H 15 "A2411 HN N C
f. N~ ~ 20v@R008/101887 A25 CI N 25 N PCT/EP2008/000634
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c NN H 30 "A26" ¢l zZ~HN C ~--N N ~ 35 , N WD 2008/ 101587

RCT/ EP2008/ 000634 -59- A27" N N Nom N 51 ~~1 H--1 "A28" H 10\ |
N-N i N WOR08B/1HAYY phar maceuti cal |y usabl e derivati v@&T/EHBPBA0UES sal ts,

t aut oners andstereoi soners thereof, ingguding m xtures thereof in al

ratios. 20 14. Process for the preparati on of conpounds of the fornula I
according to Cains 1-13 and pharnmaceutically usable derivatives, salts,
sol - vates, tautonmers and stereoisoners thereof, characterised in that 25 a)

a conpound of the "A22Kulja Il 0 30 Cl,
F

5

IIA23|I
10
15
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20
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/ N
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RANR2 rN 35 in which R2 dehotes an indol e-protecting group, WO
2008/ 101587 PCT/ EP2008/ 000634 3,
<in daim Wwozmoeaeted with a conpound of the formul apetmpzookioooksdN NH2 |11

NH 10 in which Rl has the neaning indi
i ndoJe-protecting group is sinultaneo

or 20 b) a conpound of the formula |11

formula IV 0O W

c)

s
R
7
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in that they

5
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15
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y or subsequently cleaved
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35

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according

to Claims 1-13 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that

a) acompound of the formula Il

in which R® denotes én indole-protecting group,



by treatnment with a solvol ysing or hydrogenol ysing agent, or 5 d) a radical
R and/or R2 in a conpound of the formula | is con- verted into another

-radi cal RW@ANBHMI2 by 10 i) cleaving off an ani no- pPeTEEXRGIGIbup,
and/or ii) carrying out an alkylationggl5 and/or a base or acid of the
formula | is converted into one of its salts. 15. Medicaments conprising at
| east one conpound of the fornmula | 20 according to Caim1-13 and/or
pharmaceuti cal |y usabl e derivatives, salts, solvates, tautoners and

st er eoi soners tR&rRoénd Rﬁ(hlaudltlmg nmamngwmelfcatérdarreﬁfalmm all ratios, and
optionally excipients and/or adjuvants. 16. Use of conpounds according to
Claim1-13 25 and pharnmaceutically usabl e derivatives, salts, solvates,
tautonmers and |§tr§é@t8HWfFFé%oH{b‘?fu‘ﬁﬂfo th8%bmsthiagm xtures thereof in all
ratios, for the preparation o i canent for the treatnent of tunours,
tumour growth, tunour netastases and/or AIDS. 30 17. Use according to Caim
16, where the tumour originates fromthe group of tunours of the squanous
epi thelium the bl adder, q’i m ach, the kidneys, of head and neck, the
oesophagus, the cervn X, P 4 oid, |fhe intestine, the liver, the brain,
the prostate, the ur enlt 35 tract, the lynphatic system the stomach,
the larynx and/or the |ung. NWD 2008/ 101587 PCTI EP2008/ 000634 -62 18. Use
according to Caim 16, where the tunour originates fromthe group nonocytic
| eukaem a, |ung adenocarci noma, small-cell 1ung

10 in which R" has the meaning indicated in Claim 1,

and the indole-protecting group is simultaneously or subsequently

cleaved off,
15
or
20 b)  a compound of the formula il is reacted with a compound of the
formula IV |
25
N
R4 v
30
in which

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

or
35




carci nomas, pancreatic cancer, colon carcinoma, glioblastomas and/or breast
earcinoma. 5 19. Use according to Clajm 16, where the tumour is a tumour of
-the bl ood wandesmwmge system 10 20-4 ke accordi ng to Eramredod/oomshere the
tumour originates fromthe group of abctte nyel oid | eukaem a, chronic

fyel oi d | eukaemi a, acute |ynphatic | aem a and/or chronic |ynphatic

| eukaem a 15 21. Use of conpounds of the fornmula | according to Caim1-13
and/ or physiologically acceptable salts and sol vates thereof for the
prepara- tion ofy a iﬁﬁﬁhf?ﬂq@?rﬁrefh@érét@@frbh?@hé’%‘ﬂ‘thélffdﬂéﬂ@ﬁélsdemﬁaﬁwsa

t her apeu- tlcaIIy effective anmount of a conpound of the formula | is

admi ni s- tered bytreatrbentawitiva seivdlysing orpydiegenelysingegaitoup 1) oestrogen
20 receptor nodul ator, 2) androgen receptor nodulator, 3) retinoid receptor
nodul at or, 4) cytot oxi c agent, 5) anti proliferative agent, 6)

prenyl -protein gfansferase inhibitor, 7) HMG CoA reductase inhibitor, 8)

H V ppotease inhibitor, 9) reverse transcriptase inhibitor and 10) 25
further angi ogenesi s inhibitors. 22. Use of corrpounds of the fornmula I

according to d {or yS| ol ogi cal tabI .salts and
sol vates t hereo fo? r‘t‘%ﬁg]g? /QP <k ?l%’ﬂ” @9@5?3&%‘@ #$F%0he treat nent
of tunours, V\he{,@”@dmg%ﬁgg}ér%gﬁﬂ)w ghfigrR?ve amount of a compound of the
formula | is admnis- tered in conbination with radi otherapy and a conpound
fromthe groupb)l) oestrogen receptor rmdul ator, 2) androgen receptor nodu
35 Ia , reél noid re ept or. nodul at or, cyt otoxic agent, 5) antiprolif-
erati ve agent )C%Véﬁ‘ﬂ/? AN i?fpé%imr%[g Pinhibitor, 7) HV'G CoAr a WO
20081101587 PCTLERRPO8Y000634 63 reductase inhibitor, 8) HV protease
wiwnhi bitor, 9) reverse transcriptase _ ,

ii) carrying out an alkylation,

15 and/or

a base or acid of the formuia | is converted into one of its sals.

15. Medicaments comprising at least one compound of the formula |
0 according to Claim 1-13 and/or pharmaceutically usabie derivaiives,
salts, solvates, tautomers and stereoisomers thereof, including mix-

tures thereof in all ratios, and optionally excipients and/or adjuvants.

16. Use of compounds according to Claim 1-13

25 and pharmaceutically usable derivatives, salts, 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.

17.  Use according to Claim 18, 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 oesophagus, the cervix, the
thyroid, the intestine, the liver, the brain, the'prostate, the urogenital

35 ..
tract, the lymphatic system, the stomach, the iarynx and/or the lung.



I nhi bitor and 10) further angiogehééis ihhibitors. 5 10 15 20 25 30 35

o*

WO 2008/101587 PCT/EP2008/000634
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18. Use according to Claim 16, where the tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, colon carcinoma, glioblastomas

and/or breast carcinoma.

19. Use according to Claim 16, where the tumour is a tumour of the blood

and immune system.

10 20. Use according to Claim 16, where the tumour originates from the

group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

15 21.  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 | is adminis-
tered in combination with a compound from the group 1) oestrogen
20 receptor modulator, 2) androgen receptor modulator, 3) retinoid
receptor modulator, 4) cytotoxic ageht, 5) éntipro!iferative agent, 6)
prenyl-protein transferase inhibitor, 7) HMG-CoA reductase inhibitor,

8) HIV protease inhibitor, 9) reverse transcriptase inhibitor and 10)

25 further angiogenesis inhibitors.

22. Use of compounds of the formula | according to Claim 1-13 and/or
physiologically acceptable salts and solvates thereof for the prepara-
30 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 radiotherapy and a compound from the
group 1) oestrogen receptor modulator, 2) androgen receptor modu-
fator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5) antiprolif-

35
erative agent, 6) prenyl-protein transferase inhibitor, 7) HMG-CoA
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35
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reductase inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase

inhibitor and 10) further angiogenesis inhibitors.






