2 '(IL 2004 WD 01/58893 PCTI EPO /00084 -1 - Indol-3-yl e(riil\(ahdhves The
|nvent|({£ rel ates to indol-3- yi derivatives of the fornufta I

(CH2) n-10 5 in which A and B are each, independent¥GIBP0IEB45n0t her
0, S, NH, NR? CO, CONH, NHCO or a direct bond, X is al kylene having 1
to 2 carbon atoms which is unsubstitutéld or nonosubstituted by R4 or R6,
or adirect bond, 10 R is H Zor -(CH2)o -Ar, R2is H R7 or -CCOZ RS3
is NHR6, - NR6-C(=NR6)-NHR6, - CiahBp e)hll—{g, JJ@G C(=NR9) - NHRG,
-C(=NR9)-NHR6 or Het', R4 or R are , ependently of one another, H,
oxo, R7, (CHZ)o Ar, 15 C(O) (CHZ)o Ar -C(0)-(CH2) 0- R7,

-C(O)- (CHZ)_P Het , NHAr CONH R7, CO\IH—(CHZ)O Ar,

CONH- ( CH2) 0 'T%tnven@w? Fe@l@@ fQJQ@ObB&dd%WaW@B pkthe farmug R7, - (O - Ar,
-C(O-Het, R7, COCR7, COO (CH2)o-Ar, COO (CH2)o-Het  SO02-Ar, SO02R7 or
S02- Het , 20 R7 is al kyI having 1 to 10 carbon at oms fr cycl oal kyl having 3

to 10 carbon atons, R8 is Hal, NO2, CN, ~Ar, COOR, OR, CF3,
OCF3, SO02R1, NHR1, N(R)2, NHCOR,
is CNor NO2, 25 Z is al kyl having I

’ 1 QI’ C(O)Rl’. R9.
n aton@, Ar is aryl which is

unsubstituted or nonosubstituted or stityted by R6,
R3(CH,),-A-(CHy), ‘
\
R2

5 inwhich
AandB are each, independently of one another, O, S, NH, NR”. CO,
CONH, NHCO or a direct bond,
X is alkylene having 1 to 2 carbon atoms which is unsubstituted or
monosubstituted by R* or R®, or a direct bond,
10 R' isH, Z or -(CHa)e-Ar,
R? isH, R" or -C(0)Z,
R®  is NHR®, -NRS-C{=NR°®)-NHR®, -C(=NR®-NHR®,
-NR®-C(=NR®)-NHR?®, -C{=NR®)-NHR® or Het',
R*or R® are each, independently of one another, H, oxo, R’, -(CHy).-Ar,
15 -C(0)-(CH2)o-Ar, ~C(O)-(CH2)o-R’, -C{O)~(CHa).-Het, Het, NHR®,
NHAr, NH-Het, CONH-R’, CONH-(CH2),-Ar, CONH-(CHa)o-Het,
OR’, OAR, OR® or O-Het,
R®  is H, -C(O)R’, -C(0)-Ar, -C(0)-Het, R, COOR’, COO-(CHy)c-Ar,
COO-(CHy)s-Het, SO2-Ar, SO2R” or SO,-Het,
20 R’ s alkyl having 1 to 10 carbon atoms or cycloalkyl having 3 to 10
carbon atoms,
R®  is Hal, NOz, CN, Z, -(CHz)s-Ar, COOR', OR', CF3, OCFs, SO.R’,
NHR', N(R");, NH-C(O)R'", NHCOOR"', COOH, COOZ or C(O)R’,
R?  is CNor NO,,
25 Z is alkyl having 1 tc 6 carbon atoms,
Ar is aryl which is unsubstituted or monosubstituted or polysubstituted
by R®,



| 23) UL 2004 WO 01158893 PCT/ EP01/00084 -2 Hal is F, O 773BricMiil, Het is
a satur tially or fully unsaturated nonocyclic or
heteroc%ﬁ?’yﬁ@él cal having 5 to 10 ring nmenbers, where p(pll/ﬁé(ﬁ(\(]'o and/or 1
or 2 Sor 0 atonms may be present and ttbe het erocycllc 5 radi cal may be
nonosubstituted or disubstituted by RS, Is a saturated, partially or
fully unsaturated nmonocyclic or bicyclic heterocyclic radi cal having 5 to
10 ring nmenggrs anE @) @ of IN atoms  which may be unsubstituted or
nonosubstituted or dlsubstltuted by Hal, R7, OR, CN, NHZ, oxo or NO2, 10
nis 0, 1 odeR, iwa saturated?paijally, cB‘cFulﬂy anslatuoated mpnqcyahczr bégyglic hei r

physi ol ogi cal | y cce tabl e and vat.es. 15 Part| SI m I conpounds

are disclosed i n 5@%’3‘5?@ "@Léa 11@5'?9 %Be% € Jron @ i nvention

was to discover aﬁa@k 1CHP8UAAS d?@hﬁbrﬂﬂa y baipiadi d?féﬂﬁ%rﬁét&%c yklic par ti cul ar
for the preparation I C

t hose which are use anments. "It has been
found tiat the craicalmdsy be mmwsmsnwmmormusmmtedbams are wel |
| es

t ol t d +h
parti cul ar gD Elaten eaﬂfﬁlv.%ﬁvﬁx?ﬁﬁffé)t SR ORI B iy RE cut ar . the
25 interactions RétekB8ycH radiE3BnaR s 10 RhEUEADERAR 916 Atdofisgands,

such as, for exanple,” the binding of vitronectin to the integrin receptor.
Integrins are mmm'mumtmedmrmnas@sw ot disabstiated byvi ng of an
a subunit and a mbﬁggt The lative affinity and specificity
for ligand bind 8 opé ination of the various a and (3

subuni 4 is 0, 1 or2,
m is0,1, 2,3 4 50r6, and
o is0,10r2,
and their physiologically acceptable salts and solvates.

15  Partly similar compounds are disclosed in WO 99/30713 and WO
94/12478.

The object of the invention was to discover novel compounds having
valuable properties, in particular those which are used for the preparation

20  of medicaments.

It has been found that the compounds of the formula | and their salts are
well tolerated and have very valuable pharmacological properties. in
particular, they act as integrin inhibitors, inhibiting, in particular, the

25 interactions of the av-, B3- and B5-integrin receptors with ligands, such as,
for example, the binding of vitronectin to the integrin receptor. Integrins are
membrane-bound, heterodimeric glycoproteins consisting of an o subunit
and a smaller B subunit. The relative affinity and specificity for ligand
binding is determined by recombination of the various a and § subunits.

30 Particular efficacy is exhibited by the compounds according to the invention
in the case of integrins avp1, avf3, avp5, allbp3, avpfé and avps,

preferably avp3, avp5 and allbp3. The compounds according to the



30 Partlcular efflcacy i's exhibited by the conpounds accorggng; tm;t he

i nvent i e case of integrins avll, a vp33, av05, ai«pﬁﬁmﬂ@mQG and
av(38,: era |y av1l33, avp35 and all bp3. The conpounds according to the
2 1"J L 2004 WO 01/58893 PCT/ EPQJ/ 000 -3 invention are particularly
potent inhibitors of the vitronectin receptor av(33 and/or av05 and/or of
the fibrinogen receptor ailbp3. The conpounds according to the invention

are parti C%@Fhﬁorﬁ"&’aﬁ‘é BaARUYarPpbleint fifbitdrsidighe vitidrretintredepter eppdr av(33.
5 An essential factor for the activity of integrin inhibitors is the

presence ofardfor aep8 dnahot afthedibrimogentrabtetodedibfific éhe COmpoOURgiSe centre.

The activity and specificity can be controll g sting,the spacer
| engt h and 2ererdipgeodhe ipyrntiser ecieartipglariy %'Gfeﬂ'ﬁ 'K’é BﬁPF%P late is

i ndol e. 10 ay 03 .in pressed in a nunber of cells, for exanple
endot hel i un‘f' B?F@ ?‘%éﬁig} g%rmoth vascul ar nuscles, for exanple the
aorta, eells for breaking down bone matrix (osteoclasts) or tumour cells.
15 The action of the conpounds according to the invention can be
denonst r at efln essentiakiactas fobthe ardivitoh dtegdn dnhibidersys thewemcﬁrpfén al. in

g:ﬁerB:aglh | ﬁh%}]p flg%gc?rh%{s%&uﬁg%? '%Fa%%éégﬁnggé%&&tg%scr SI gﬁi ficance

of the integsédificifscan Bedoptrolied diyt adjastiry the sp'él‘.emlehgmaﬂm tgpemiienonena
and clinical pictures, especially in relation to the vitronectin receptor

av03. The dm@eha&e]@entﬁe ﬁk@#ﬁﬁbied?»ﬁfﬁ'fa'mplﬂﬁ%r'% '®n the interaction

bet ween, vascul ar integrins and extracellular matrix proteins has been
descri bgd by 25 P.C. Brooks, R A Cark and D.A. Cheresh in Science 1994,

264, 569- 574vpIhtcpangs bkbtets,sedfmuammbén ofgcells| fori exaenpe térmotiaeling o
initiating apoptosis
cells, cells of smooth vascular muscles, for example the aorta, cells for

breaking down bone matrix (osteoclasts) or tumour cells.

15  The action of the compounds according to the invention can be
demonstrated, for example, by the method described by J.W. Smith et al. in
J. Biol. Chem. 1990, 265 12267-12271.
B. Felding-Habermann and D.A. Cheresh in Curr. Opin. Cell. Biol. 1993, 5,
864, describe the significance of the integrins as adhesion receptors for a
20 wide variety of phenomena and clinical pictures, especially in relation to the

vitronectin receptor avp3.

The dependence of formation of angiogenesis on the interaction between
vascular integrins and extracellular matrix proteins has been described by
25 P.C. Brooks, R.A. Clark and D.A. Cheresh in Science 1994, 264, 569-571.

The possibility of inhibiting this interaction and so initiating apoptosis
(programmed cell death) of angiogenic vascular cells by a cyclic peptide
has been described by P.C. Brooks, A.M. Montgomery, M. Rosenfeld, R.A,
30 Reisfeld, T. Hu, G. Klier and D.A. Cheresh in Cell 1994, 79, 1157-1164. In
this, for example, avp3 antagonists or antibodies against avp3 were
described which cause shrinkage of tumours due to the initiation of

apoptosis.



(programmed cel | death) of angiogenic vascular cells by & Tyl 108t pepti de

has bee ribed by P.C. Brooks, A°M Mntgonery, M R t A 30
Rei sf el g"%ﬁ%ﬁ@b G Klier and D.A Cheresh in Cell 1994, ?’?3?‘;@3@"}‘3‘5{164. In
this, for exanple, av03 antagonists or antibodi es agai nst avp3 were

descri bed whi ch cause shrinkage of tumdurs due to the initiation of
apoptosis. 2004 WO 01/58893 PCT/ 1; P01/ 00084 4 The experinental evidence
that the conpounds according to the invention also prevent the attachnent
of living cells to the corresponding matrix proteins and accordingly al so
prevent t hdhat expErireentad Bvidemoea thatethiescaropéundst adoorgingtieiths invemtios pr ovi ded

Col | Soi enlsaBrsvent Gae Rasamdabal fungoells sl Giresbondipg M | nvest .~
1995, 96, m{gﬁ ‘uibggﬁda%%BFdifaglgagé‘g’fr@‘iﬁrﬁ‘%’é‘bﬁééh@.@htGﬂiﬁ%dr%[lg%‘cer and for
nt o e 0 angi og

the treat tunmour-in eni ¢ di seases. The conpounds are
abl e t o5i nimditrik droteibs sdnig priovidedain gpcell adhesios test anaiogousinto thed t hus

prevent the cells iljzing the enz tic actlVi rot ei nase. An
exanpl e car'?’%tgofjd?.]ﬂ%l Mwa{‘ﬁ%téﬂ)i i 69“%’%’%@@/@ %EBH%@ ‘to inhibit the
bi nding of MW-2 (matrix-netal |o-proteinase-2) to the 15 vitronectin
receptor av03, as described in P.C. Brooks et al., Cell 1996, 85, 683-693.
The conpould€. 8rotksef al imilaClinalkbwesd 1995t 861 h815-1828; describenoPBaer ef ore be
enpl oyed as nedi canent active ingredients, in ggrticul ar for the treatnent

20 of  t uno@taGeUgiser comhatipgrcREce apd febing: reathest & Bimauiqindyged

suppreﬂ?i n%ng?é@rﬂa%ﬁ?éés%s Conmpounds of the forrmula I which bl ock the

i nteraction ntegrin receptors and |igands, such as, for exanple, of
fi brinogen The ttrapbuhds @ogeblet inbdspther bitdingofpnetat proteinalsesita or al | [ 33),
prevent t h?ntsé%rri%%dan% tr%u%n;?rlé{rer?tetwescells utilizing the enzymatic activity of the
proteinase. An example can be found in the ability of a cyclo-RGD peptide
to inhibit the binding of MMP-2 (matrix-metallo-proteinase-2) to the
15 vitronectin receptor avB3, as described in P.C. Brooks et al., Cell 1996, 85,

683-693.

The compounds of the formula | according to the invention can therefore be
employed as medicament active ingredients, in particular for the treatment

20  of tumour diseases, osteoporosis, osteolytic diseases and for suppressing
angiogenesis.

Compounds of the formula | which block the interaction of integrin
receptors and ligands, such as, for example, of fibrinogen to the fibrinogen

25 receptor (glycoprotein lib/llla or allp3), prevent the spread of tumour cells
by metastasis and can therefore be employed as antimetastatic substances
in operations in which tumours are removed or attacked surgically. This is
confirmed by the following observations:

30  The spread of tumour cells from a local tumour into the vascular system
occurs through the formation of microaggregates (microthromboses) due to
the interaction of the tumour cells with blood platelets. The tumour cells are

masked by the protection in the microaggregate and are not recognized by



by metastasis and can therefore be enployed as antinetastaiic'gquldsit ances

I n operqhb@%fﬁg whi ch tunmours are renoved or attacked su];(?l'tﬂﬁgdjlp}ﬁosﬁhi s is

confirnme foll ow ng observations: 30 The spread of cells from
a local tunour into the vascul ar syste occurs through the formation of

m cr oaggregates (m crothronboses) due“tb™ the interaction of the tunour
cells with blood platelets. The tunmour cells are nasked by the protection

in the m cragHnsGd §n¥§aﬁ1 SEIR. Mol m%@@g@}’ﬁgﬁtéya%@é/té%ﬁgéh 18 v@s%ellJA 2094

PCTI EPO / 00084 t he | ne systemcells. m croaggregates are able to

attach to vealslsimptifyirng fusthesipeingtnatjon wf timaoupeelés indo thentissuer Gimee cel | s
into the tigssuye. Si.nce, the fornation of mcraothronboses. is onot ed by

|1 gand bi ndPRgOBANHIEC! EFPLBEIRGSES 15 RIugPier LlepdPrtingid Il e av( 33
or allb03, | iimga E;a@%@ni sts
can be regaérBJg as'.]@fg‘é@%w%&?gﬁ g%%%mrﬂ?%@g@eﬁw es ? e binding of
fi brinogen, bibbldpiatedts nthersbriezporitingedmtagonisectan be oegartedfdsifeniyen
receptor of blood platelets, conpounds of the formula | also 10 inhibit

t he bi ndi ngnetastagis irehibi@ifesi ve proteins, such as victronectin, collagen
and lamnin, to the corresponding receptors on the surface of various
types of cell. In particular, they prevent the fornmation of blood platelet
t hr onboses Besideathd bardihg 0éfibenegenh dicednéctin ahe von &diliebndndfactohtoonboses,

apopl exia, cardiac infarction, infla tions and 15 arteriosclerosis. The
thr ombocyt dNEJH BSENRSSRIGY Bif DIoRE BEXGIBIS. CRRRSLNES e MR T AR (1o by

the meypod iph; 0 g nk%iﬁlgwr@f fhtRér adfddve Pedteftd suck &s ViGr&appunds of the

formula 1 can d as nmedi canent active 1ngredients in human and
vet eri nary caltigenrand lamipi, to ¢t aorréspondiag recepthid axithie andace of her apy of

circul ation disorders, thf onbosr«tas,
various types ‘of cell. In particula

?,%g'y%?event the formation of blcod
platelet thromboses and can therefore be employed for the treatment of
thromboses, apoplexia, cardiac infarction, inflammations and

15  arteriosclerosis.

The thrombocyte aggregation-inhibiting action can be demonstrated in vitro
by the method of Born (Nature 1962, 4832, 927-929).

20 The compounds of the formula 1 can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the
prophylaxis and/or therapy of circulation disorders, thromboses, cardiac
infarction, arteriosclerosis, apoplexia, angina pectoris, tumour diseases,
such as tumour development or tumour metastasis, osteolytic diseases,

25  such as osteoporosis, pathologically angiogenic diseases, such as, for
example, inflammations, opthalmological diseases, diabetic retinopathy,
macular degeneration, myopia, ocular histoplasmosis, restenosis,
rheumatic arthritis, osteo-arthritis, rubeotic glaucoma, ulcerative colitis,
Crohn's disease, atherosclerosis, psoriasis, restenosis after angioplasty,

30 multiple sclerosis, viral infection, bacterial infection, fungal infection, in
acute kidney failure and in wound healing for supporting the healing
process.



infarction, arteriosclerosis, apoplexia, angina pectoris, 1a@mlulldi seases,

such as \ggra?g§sggevel oprment or tunmour netastasis, osteolytperspsaRsRsS. 25
such as t'edporosi s, pathol ogically angi ogenic di seases, such as, for

exanpl e, inflanmmations, opthal nol ogi cal . di seases, diabetic retinopathy,
macul ar degeneration, nyopia, ocular h‘l@fopl asnosi s, restenosis, rheumatic
arthritis, osteo-arthritis, rubeotic glaucoma, ulcerative colitis, Crohn's

di sease, atfigs esplpiRiRisSof the Poinadad carasd enpidyiechds antimigobial asty, 30
multiple sclerosis, viral infection, bacterial infection, fungal infection,

in acute ksubsignees irupperations wheseriolegioal mptedalss mpiants, f§theR@rsi¥al i ng

he f o mul 4ragPRee B SR TR neviard e e 5 TBEP Sy ons ™

wher e bi ol ogffigaky Rt balidicrobidl abfisity 621 Beldenfordstratéabyitas nisthedakers are
used. They have an antiseptic action here. The efficac

( ] ) i y of the
ant i mi crobi aescrhed/by V. Mateniin-Wéeignsd eiabdnigiectien @ddaimenite I88Bbed by P.
Val ent i n%#ﬁgp%ﬁtg al. in Infection and Imunity, 1988, 2851-2855. A
measur e of [ ke of a medi canent active ingredient in an organism is
its bioavai lability. 10 If the nedi canent active ingredient is
adm ni stered to the orﬂani sm intravenousl ?/ in the formof an injection
sol ution, iAdneasyewridhpiupiels phaimedigament activenBghedgB} N @M CEdarisa

nters the SarepareverpelBai on. s 100%  oral adunistration of &
t her apetrg i cifaké invédicagieat aeiNe irgredient isvadrbmistegrett dretongengemeral |y in the
formof a solid in the formulation and nmust therefore first di sbs”(I)tI ve in
order that intraveRouslyripdhe ferme obaR igestion selution; ity absxiyifPioayAlabItY.
gastroint est jNile AldBHiort BEHY FharfcificaFERAEwnds8lunchanged in the
systemic blood, i.e. enters the general circutation, is 100%.
On oral administration of a therapeutic active ingredient, the active
15 ingredient is generally in the form of a solid in the formulation and must
therefore first dissolve in order that it can overcome the entry barriers, for
example the gastrointestinal tract, the oral mucous membrane, nasal
membranes or the skin, in particular the stratum corneum, and can be
absorbed by the body. Pharmacokinetic data, i.e. on the biocavailability, can
20 be obtained analogously to the method of J. Shaffer et al., J. Pharm.

Sciences, 1999, 88, 313-318.

The invention relates to the compounds of the formula | according to Claim
1 and their physiologically acceptable salts and/or solvates as therapeutic
25 active ingredients.

The invention accordingly relates to compounds of the formula | according
to Claim 1 and their physiologically acceptable salts and/or solvates as
av-integrin inhibitors.

30
The invention furthermore relates to compounds of the formula | according
to Claim 1 and their physiologically acceptable salts and/or solvates as
GPlIb/Ilta antagonists.



menbranes or the skin, in particular the stratum corneum 73nd|qan be

absorbeg,ggﬁg%. 3body. Phar macoki netic data, i.e. on the tﬂ&z‘gﬁg{ogﬁhgi ty,

can 20 t'afhed anal ogously to the nethod of J. Shaffer

Pharm  Sciences, 1999, 88, 313-318. The invention relates to the conpounds
of the fornmula | according to aim 17and their physi ol ogi cal |y acceptabl e
salts and/or solvates as therapeutic 25 active ingredients. The invention

accordingly relates to conpounds of the formula | according to Claim1 and
their physiologically acceptable salts and/or solvates as av-integrin

i nhi bi t or s. TE®INMestipAvelatestd cempaends pbthecioanela t acedinguadsiagn  he

f la | di. 0 daim.1 hei hysi ql ogi , bl I
andl or sol vatG el gl zo8rle Sols SRR SORRLESIs LB 55! 1) © *50d
PCTI EPCL/ 00Kiindtitey brkeasééon relates to conpounds of the formula |

according to Caiml and their physiologically acceptable salts and/or
sol vate® for use in conbating diseases. 5 The conpounds of the fornula |

have at | east one centre.of ghirali C her ef o QCC. LA a nunber

of stereois %PPWPPHP%QT&F? Fo&n@#tbév?%:? ’%35??P%rceeﬁ'jgr$flec@'%%§’[1ah€ f or ms)

and their ngad tHepsforé @ccaxim@hambee oPstdrebi®meriy fermBCAN@ethdge fohasf or nul a.

10 The conpounds accor di ngk/to the invention according to Caim1 also cover
i

so-cal | ed plifedexamplerD aadilygsms) apd thewpoyiuies Gor exampts the BLIfoFB f i ed
with, for eér%”ipnlcﬁfde%lirlﬂllme ?&nﬁ.ﬁg_l groups, sugars or oligopeptides, which are
10
The compounds according to the invention according to Claim 1 also cover
so-called prodrug derivatives, i.e. compounds of the formula | modified
with, for example, alkyl or acyl groups, sugars or cligopeptides, which are
rapidly cleaved in the organism to give the effective compounds according
15  to the invention.
Furthermore, free amino groups or free hydroxyl groups can be provided as
substituents of compounds of the formula | with corresponding protecting

groups.

20  The term solvates of the compounds of the formula | 1s taken to mean
adductions of inert solvent molecules onto the compounds of the formula |
which form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or addition compounds with alcohols, such as, for
example, with methanol or ethanal.

25
The invention relates to the compounds of the formula | and their saits and
solvates according to Claim 1 and to a process for the preparation of
compounds of the formuia | and their salts and solvates, characterized in
that

30 a) acompound of the formula | is liberated from one of its functional

derivatives by treatment with a solvolyzing or hydrogenolyzing agent,

or
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15totQ@0
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can be provi as substituents of compounds of the fornmula | with
corresponding protecting groups. 20 The term solvates of the conpounds of
the formula | is taken to nean adductions of inert solvent nolecules onto
the conpounds of the formula I which formowing to their nmutual attractive
force. Sol et asagical Rf OR* RRRS| & anboraR® v cativeyeckintsanethes rdicah
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salts
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| and their salts and sol vates, characterized in
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derivatives by treatnent with a sol volyzing or hydrogenol yzi ng

PCTI EP011000S4 b) a radi cal

R11

R2, R3, R4, R5 and/ | ted into another radical R, R2, R3, R4,
S Sindi SRR

R5 and/ or

R6,

) cohverting an am no group into a guanidino

group by reactiofiy Slkylatingar soylaiag anyaegamQrou,) saponi fying an ester,
iii1) alkylating or acylating an am no (‘irr\t%ugr‘l a%\{t)ﬁnconverti ng a cyano group

into an am ci i noivyreRpverting a cyano group

10

15

20

25

30

6 group,
and/or a base or acid of the formula 1 is converted into one of its salts.

In the formulae above, Z is alky!, which is linear or branched and has 1 to
6, preferably 1, 2, 3, 4,5 0r 6, carbon atoms. Z is preferably methyl,
furthermore ethyl, n-propy!, isopropyl, n-butyl, sec-butyl or tert-butyl,
furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyl-
propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3,
2.2- 2 3- or 3,3-dimethylbutyl, 1- or 2-ethytbutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2, 2-trimethylpropyl.

Z is particularly preferably methyl or ethyl.

Alkyl having 1 to 10 carbon atoms may be linear or branched and
preferably has 1,2, 3,4,5,6,7,8,9or 10 carbon atoms. Alkyl having 1 to
10 carbon atoms is preferably methyl, furthermore ethyl, n-propyl, iso-
propyl, n-butyl, sec-butyl or tert-butyt, furthermore aiso n-pentyl, 1-, 2- or 3-
methylbutyl, n-hexyl, 1-, 2-, 3- or 4-methylpentyl, n-heptyl, n-octyl, n-nony!

or n-decyl.

Alkylene having 1 to 2 carbon atoms is methylene or ethylene, where at
least one C-H bond of the alkylene may be replaced by a C-R*or C-R®
bond.

Ar is ary! which is unsubstituted or monosubstituted, disubstituted or
trisubstituted by R®, where aryl is phenyl, naphthyl, anthryl or biphenyi. Ar



10 and/or a base or acid of the fornmula | is converted intbioneltf its

salts. | he fornul ae above, Z is alkyl, which is |linear ed and
has | 'tavoéy%?gferably 1, 2, 3, 4, 5 or 6, carbon atons. P@’F@@Pﬁaerably

met hyl, furthernore ethyl, n-propyl, |gsopropyl n- butyl, sec-butyl or
tert-butyl, 15 furthernore also pentyl 2- or 3- rrethyl butyl, 1,1-, 1,2-
or 2,2-dinethyl- propyl, 1-ethyipropyl, hexyl 1-, 2-, 3- or

4- et hyl pe ) -
2-et hyl but ;‘ilg}ﬂrefe?aéfy thlenyfrer}ap&mﬁyl or b%:;ri?e %(l Xath siwiicBislunsutstitlethdr, 1- or

. i | 2ht ri raohpsubstiyted, Disubsptuted @uﬂra?uq:shg}tgﬂ@%ﬁr%{nﬁw&w%g h>1/I = 28r !
nas’ 1, 5. apreleraBly ghéd DG it of Wk, Sy BRAREG 8, PLT 5

carbon at ongoh saﬂsﬁitefét%wpdswémétstutfeurﬁwﬁ? more ethyl, n-propyl, iso-
propyl, n-butyl, sec-butyl of tert- butyI furthernDre al so n- pentyl 1-, 2-

or 3 255rret hyl butyl n- hexyl, 1-, 2-, 3- or 4-nethylpentyl, n- heptyl

n- octyl - decyl .
ootV RO oy et g BRSHE e ”ﬁaé* Bopl s e ene mmy be
repl aced byas%tﬁleﬂeﬁ{/l 6= FB- 0BP-grepeiphényli 6- anybr phéapropgiphesybstjmut ed or

nonosubstituted, disubstituted or ~trisubstituted by R8, where aryl |s
phenyl , napbt pstert-kutylphenyl e~ Enpeicprylydroypbenyl 0o 4n- QP orethgxyRh :

EP01/ 00084 -9 is ref nyl € ch
unsubsti t ut 86 "ar ﬁ%’@g’ﬁéﬂt ebl'lr| JS'%H}C{P %&P{JA&H%T%{QT& f‘?ﬂtgtéﬁdMﬁ'y R8I >
Ar is paiti gigtadkyphepiveic! aploy ppﬂmmbhenylbopmrwd p-¢hlgrbpheaghoefmwhi ch i s
unsubstituted or ~ nonosubstituted or bst tuted b 5 S

t her ef ore ppdiremarhenyhénym- %P'quoﬁfpﬁgﬂ#t HS} PHEPA Pre BefabW?r

2.4- 2 5- 26-, 34-or 3 5-dimethylphenyl, 2,3-, 2,4-, 2,5, 2,6-, 3,4-or 3,5-
dihydroxyphenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3/4- or 3,5-diflucrophenyl, 2,3-, 2,4-,
2 5., 2 6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-

15  dibromophenyl, 2,3-, 2,4- 2,5-, 2,6, 3,4- or 3,5-dimethoxyphenyl, 3-chloro-
4-fluorophenyl, 4-chloro-3-triflucromethylphenyl, 3-fluoro-4-trifluoromethyl-
phenyl, 4-fluoro-2-hydroxyphenyl, 2,4,6-trifluorophenyl, 2-chloro-3,6-
difluorophenyl, 3-cyano-4-dimethylamino-2-fluorophenyl or biphenyl-4-yl,
naphthalen-1-yl, naphthalen-2-yl or 2-, 3-, 4-, 5-, 6-, 7- or 8-methyl-

20 naphthalen-1-yi, 2-, 3-, 4-, 5-, 6-, 7- or 8-ethylnaphthalen-1-yl, 2-, 3-, 4-, 5-,
6-, 7- or 8-chloronaphthalen-1-yl, 2-, 3-, 4-, 5-,6-, 7-or 8-fluoronaphthalen-
1-yl, 2-, 3-, 4, 5-, 6-, 7- or 8-bromonaphthalen-1-yi, 2-, 3-,4- 5-,6- 7-0r
8-hydroxynaphthalen-1-yl, 1-, 3-, 4-, 5-, 6-, 7- or 8-methylnaphthalen-2-yl,
1-, 3-, 4-, 5-, 6-, 7- or 8-ethylnaphthalen-2-yl, 1-, 3-, 4-, 5-, 6-, 7- or

25 8-chloronaphthalen-2-yl, 1-, 3-, 4-, 5-, 6-, 7- or 8-fiuoronaphthalen-2-yl, 1-,
3-, 4- 5- 6-, 7- or 8-bromonaphthalen-2-yl, 1-, 3-, 4-, 5-, 6-, 7-or
8-hydroxynaphthalen-2-yl.

Ar is particularly preferably phenyl, m- or p-trifluoromethoxyphenyl,
p-isopropyiphenyl, p-fluorophenyl, m-chlorophenyl, m-hydroxyphenyl,

30 p-carboxyphenyl, 2,4- or 3,5-dichlorophenyl, 4-chloro-3-triflucromethyl-
phenyl, 2.6-, 3,4- or 3,5-difluorophenyl, 3-fluoro-4-trifluoromethylphenyl,

2 4 B-trifluorophenyl, 2-chloro-3,6-diflucrophenyl, 3-cyano-4-dimethy!-



p- et hyl phenyl, o-, m or p-propyl phenyl, o-, m or p- |soprqp¢/h.phﬁmyl o-,

m or pvb@fﬁlﬂﬁ?&yl phenyl, o-, r n- or p- hydroxyphenyl O-pctipfloooss
p- met foxyphenyl, o-, m or p-et hoxyphenyl o-, m,

p-trifluoromethyl phenyl, o-, m, p- tr% Iuoro 10 nethoxyphenyl o-, m or
p-fl uorophenyl, o-, m or p- chlorophen o-, m or p- bronDphenyI o-, m
or p-carboxyphenyl, furthernore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3, 5- di met hydmieng fucioshenyd of biptargt-4-2. Ar is voré-oaplicdal fayatsigxyphenyl |
2,3-, 2,4-, 2,5-, 2,6&' }i p r? yzzuorophg;lpyl, 23Ypd% -,925-
2.6-, 3 4- foflugrapheinyhi orophenyl 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5 15
dibronDphenyI 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dinethoxypheny|, 3-
chl oro- 4- quorophenyI 4- chl or o- 3- trifluoronethyl phenyl, 3-fluoro-4-

trifluor OWBG:MZustde)yl ahf ik peefer b e rgrgqyab@wvlpro@oﬁzﬁﬁmyrfyl uor ophenyl ,
2-chl oro- 3, 6- difluorophenyl, 3-cyano-4 met hyl am no- | uof ophenyl or

bi phenyb- 4-gentaneyrhexa@eyh -yl | napht hal en-2-yl or 2-, 3-, 4-, 5., 6-, 7-
or 8-nethyl 20 naphthal en-1-yl, 2- 3-, 4-, 5-, 6-, 7- or

8- et hyl napht hal en-1-yl, 2-, 3-, 4-, 5- 6-, 7- or 8-chl oronaphthal en-1

-yl 2-, g)Arfsarcﬁrl,,wﬂereQﬁr |s%§diefﬁfe@ﬂat@d5\téﬂa1£nculér}bkefeﬁence&s, 4-, 5-,
6-, 7- or 8 rononapht hal en-1-yl, 2-, 3-, 4-, 5-, 6-, 7- or

8- hydroxyna@Mﬁ'ﬂé‘P@ﬁnioyﬁl 1-, 3-. 4-. 5-. 6-. 7- or 8-nmethyl

napht hal en-2-yl, 1-, 3-, 4-, 5-, 6-, 7- or 8-ethylnaphthalen-2-yl, 1-,
3-, 4-, 5-, 6-, 7- or 25 8-chl or onapht hal en-2-yl, 1-, 3-, 4-, 5-, 6-, 7-
or 8- fI100rO(DW(DBIb)%ers-afylalk%oxycarbonﬁjﬂ wl‘5ere —GCHZ)Z-Arols as defined

8- br ononapht hal en- 2-

8- hydr oxynat?ﬁiPWaP@ﬁUél'?q Preﬁ@reﬂ§e;b%9t\ﬁeé‘dpd?%zympémy§/ phenyl, m or
p-trifluoronet hoxyphenyl, p-isopropyl phenyl, p-fluorophenyl,

m chl or ophenyl, m hydroxyphenyl, 30 p-carboxyphenyl, 2,4- or

3, 5-di chl orﬁptieaWyl havicngl3)too1Geathdrfdatomsoismrbjdraplyezyyclqprapﬁl- cydlo4- or

> 6 tri 11y bHEIRpEN. GHivh ycliertn S HBRFEN HCugiaabvhiS di eyl 3
?R114 1B  [HewkOY @BﬁQé‘ychc or bicyclic terpene, preferably p-menthane, menthol,

pinane, bornane or camphor, where each known stereoisomeric form is

included, or adamantyl. For camphor, this is both L-camphor and

D-camphor.

20  -{CHa)o-Ar is preferably Ar for 0 = 0 or benzyl, phenylethyl or naphthy!-
methyl for o = 1 or 2. -(CHaz),-Ar is particularly preferably benzyl foro =1 or
Arforo=0.

Hal is F, Cl, Br or |, particularly preferably F, Cl or Br.
25
Het is preferably substituted or unsubstituted 2- or 3-furyl, 2- or 3-thienyl,
1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imidazoly!, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,
2-, 3- or 4-pyridy!l, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-
30 triazol-1-, 4- or -5-yl, 1,2,4-triazol-1-, -4 or -5-yl, 1- or S-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl 1,2 4-oxadiazol-3- or -5-yl, 1,3 4-thiadiazol-2- or -5-vyl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- or 6-2H-
thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-,



-10- am no-2 fluorophenyl or biphenyl-4-yl. Ar is very part Iuar-;!my
pr ef era%éoyggggkuorophenyl C(OZ is al kanoyl and is pre .Izgm
acetyl', propronyl, butyryl, 5 pentanoyl or hexanoyl. & aroyl

where Ar is as defined above. Particuli preference |s g| ven to benzoy!.
10 COO- (CH2)o -Ar is arylal kyl oxycar bo yI where - (CH2)0-Ar is as defined
bel ow. Particular preference is given to benzyl oxycar bonyl . Cycl oal kyl

having 3 to4-16- @J@Oﬁb%hﬁﬂﬁlr*ls,?psﬂzﬂr 8bler g yrehemnznEhy!, 1CYEJ 8=, pubyl ,
cycl opentyl, cycl Oheng?/ cycl oheptyl or cyclooctyl. Cycloalkyl' is 15
|i kewi se a ol adyl, bi, &ycdi er p-bepaineidapelyt, orabi, - p5-n§ﬂphane ment hol ,

i b is
.p'né‘?ﬂﬁed °L?B§§2§éﬁ?w%r A aroof T eORE Y o s B 4REMED canphor

-(CH2) 0 |sé‘ﬁazdl?l pr ei-esafﬁ-)brﬁi’f-béﬁiotﬁlazoﬂ/l% &%léhzoﬂh*h?ﬂdi&&hﬂ- or
naphthyl thy or_o=1or 2. -(CH2)0 -Ar is particularly prefeerably

benzyl ~Por 4. &-16-0vr 7-Rengisethiazolyl, 4Hab-, Bs oF7- h!EmZ-Bﬂ doxediagalicuRar |y

IOE el;rergbl_]}/ufyﬁcgo% BfBOrZQ? Eﬁlﬂhh?l qregerab# = ;?; Sl%‘tpedf‘or" gpslub_ t‘|0£ ut ed

5-im dazol y3-, 430r %amazaypmnazolsyu- 8- ,6-47-,@- orB-a¥adialy -, 41 6-%8-, or
5-1 soxazol yI, 2-, 4- or 5- thiazolyl, 3-, 4- or 5-isothiazolyl, ' 2, 3- or

4-pyridyl, 2-or &Eln@lnhﬂr 28- %y B rfdi nWBQQIWMMYbrT@Gp?ﬁ%tEE@(a@HIy 1,2,3 30
L azol 1 saofta gy nelpdrid)) o A9 rkyoostly. Bi b vhie Shope

1, 3, 4- 10i ad?, 3atihy@ro-2, -35%1 or -SLfLEyMZ&UMU%-QL 3- A or S5 ¥y, tetra-
1,2, 3-thiadi or 2H—th|o[)ran 2-, 3-

or 4-4Ht hﬂ&'ﬁﬁ?zﬁﬁﬁf %ﬁuﬂfsl Y@ ?J?F?'@ﬁﬂ-myltetrﬂwcaer%ﬁf -34hienyl, 2,3- 3 JUL 2004
WO 01/ 5889?&??@70'5‘? 912[,090,8—4 or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or

-5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -3-pyrollyl, tetra-
hydro-1-, -2- or 4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4-, -5-_ -6- or -7-1H-
15 indolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or
-4-pyrazolyl, 1,4-dihydro-1-, -2- -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-,
-3-, ~4-, -5- or -G-pyridyl, 1,2,3,6-tetrahydro-1-, -2-, -3, -4-, -5- or -6-pyridy!,
1-, 2-, 3- or 4-piperidinyl, 1-, 2-, 3- or 4-azepanyl, 2-, 3- or 4-morpholiny},

tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-y|,

20  hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidiny!|,
1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2- -3-, -4-, -5- -6- -7-or
-8-quinolinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-iso-
quinolinyl.

25 Het is preferably Z-substituted or unsubstituted morpholin-4-yl, tetrahydro-
pyran-4-yl, piperidin-4-yl, indol-2-yl, pyrrol-2-yl, pyridin-4-yl, thiophen-2-y!,
thiazol-2-y! or benzothiadiazol-5-yl. Het is particularly preferably unsubsti-
tuted indol-2-yl, pyrrol-2-yl, pyridin-4-yl, thiophen-2-y|, thiazol-2-yl or
benzothiadiazol-5-yl.

30
Het' is preferably substituted or unsubstituted 1-, 2- or 3-pyrrolyl, 1-, 2-, 4-
or S-imidazolyl, 3-, 4- or 5-pyrazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimidiny!, furthermore preferably 3- or 4-pyridazinyl, pyraziny!, 1-, 2-,



-11 4-, 5-, 6- or 7-benzofuryl, 2- 3-, 4-, 5-, 6- or 7- befZot'hiléHyl, 1-,
2-, 3-, ﬁomﬁsws 6- or 7-1 Hindol yl, 1-, 2-, 4- or 5-bengifp@zmbss . 1-,
3-, 4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-,
4-, 5-, 6- or 7-benz- isoxazolyl, 2-,_4}2, 5-, 6- or 7-benzot hi azolyl, 4- or
5- benzot hi adi azolyl, 2-, 5 4-, 5-, 6- Or 7-benzisothiazoly i, 4-, 5-, 6-
or 7-benz-2,1, 3- oxadiazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyl,
1-, 3-, 4-,394, 5— 6- br?@ﬂ H&ﬂuetyqui n@l i4n3dr,5 ﬂenznﬁndazo@! 143 p4- %—c&-r bazol yl,
1-, 2-, 3-, 4- 9-acri din - or

8- ci nnol i nypr 7‘219"‘2@9)/"5!?—0'Y|6] 27r3'®f4 &g r7azct‘5|a HW”Ol“‘Nﬁ'@"he’% eﬂbc@cﬁl'c

radi cal s ma akly o ul+.y, t £a us al so be
10 2, 3+ i hy s 3t §e0GRBIAY7S -5, 6 Tlor LIRRRAR, T8 4781 G- OFue T

_5-fur yl, telpmaalhzd'ly@ 22 39r5- 6— fmrwla-qmnﬂxalnqptdl-aﬂ-ésyﬁ,, Z—eirr&hydr 0-2- or
-3th|enl 2,3- dihyd -4- or g}'%q] I % di hydro-1-,
2., -35 lguinggoling: '@ﬁﬂﬂtgﬂocthc raz:hcqﬁ ”@WFP 6 reartiglly of &4 Fyahydr 0-1-, -2-

Bl M i S0 3B

-4- or -5-ppyagiyl \3,5- dllej?dmh‘y-dliz— 43-— 4- @'——Sprrrelytl- py,r:bczml JHpyrrbliding, hydr o- 1- :
-2-, -3- or -4-pyridyl trah dr o- -
- 6- pyr| dyl , teiraf'ﬁr%"‘te'tzré}ﬁy%wfquy tefral yd@% 42 orglmgﬁ%zoylp%ﬁ-dy| 1-,

2-, 3- or 4 ?c\53'1d' @Yl g % g —?0 Ial“maéﬁ/lp@ﬁldn}fdro 7 A ogr grhol i nyl

tetrahydro- - byran I i oxa di oxan-2-, '-4- or
-5-yl, 2D hé(@ymdylltetramdrm}ﬂ—-ﬁ— pyM-(ﬁazwl ‘H‘.ﬁedlahglmmmazoj—mm-z -4- or

- 5- pyr|n1d|n azi nyl t rahydro -2-, -3-,
I B R SV I bl TP N
5, -6-, 74 , 05 or8-6|-|§§hc2ﬂlu‘l ':_'03 sﬂé{rah?cﬁoHﬁt 25 @r-af%abkyeéyﬁupsmtut ed or
unsubstltuted nor phol 1n- 4- t'etrahydro- pyran-'4-yl, pipefidin-4-yl,

i ndol - 2-yl , 2pyd- rQII4-ElBﬂ”dIWr fdicn-3 9ﬂ4-aﬁﬁl3©fpﬂe$€1@|‘yﬂf0-2t m3a96|-42 yl  or
ezt o B ey P B A SphaBk PRk Agbn UrsLBa e gt 0
benzot M&mdi pgamidinyll 1-, B0r 3-piperazinyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-,

-6-, -7- or -8-quinolinyl, 1,2 3,4-tetrahydro-1-, -2-, -3-, -4- -5-, -6-, -7-or

-8-isoquinolinyl.

The said heterocyclic rings may also be monosubstituted or disubstituted

by =0 or NHZ.
20
Het' is particularly preferably 3-nitropyridin-2-yl, 3-aminopyridin-2-y},. 3-(N-
) acetylamino)pyridin-2-yl, pyridin-2-y!, 1,4,5,6-tetrahydropyridin-2-yl, benz-
imidazol-2-y|, imidazol-2-yl, 4, 5-dihydroimidazol-2-yl, 3,5-dihydroimidazol-
4-on-2-yl, pyrimidin-2-yl or 1,4,5 6-tetrahydropyrimidin-2-yl.
25

A and B are each, independently of one another, O, S, NH, NR’, CO,
CONH, NHCO or a direct bond, where R’ is as defined below. A is
particularly preferably NH, CONH, NHCO or a direct bond, very particularly
preferably NH. B is particularly preferably O or a direct bond, very

30 particularly preferably O.

X is alkylene having 1 to 2 carbon atoms which is unsubstituted or mono-

substituted by R* or R®, where R* or R® are as defined below, or a direct



Het' is preferably substituted or unsubstituted 1-, 2- or I3 6%203’1 yl, 1-,
2-, 4- @fobrkggvslazolyl, 3-, 4- or 5-pyrazolyl, 2-, 3- or peymmondyiss 2-, 4-,
5- or " 6-pyrimdinyl, furt her nor e pref erably 3- or 4- pyridazi nyl,
pyrazinyl, 1-, 2-, 23- Yil.20U WO 01/ 58893 PCT/ EPO1/ 00084 -12 3-, 4-, 5-,
6- or 7-1 Hindolyl, 1-, 2-, 4- or 5- enzirn'dazolyl 1-, 3-, 4-, 5-, 6- or
7- benzopyrazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinoli nyI 1-, 3-, 4-,
5-, 6-, 7-bowd. &lswucmlarlymyeferaaly atbondser plﬁenyl-‘&ubehh&@matb}*lén@lx 1-, 4-,
5-, 6-, 7- or hth - or 8-quinoxalinyl, 2-,
4-, 5-, 6-8 YQ%P ’Q'CS‘?QEE' %r’aibﬁy? d're‘?hgo'h%terocycl ic radicals may also be
partially or fully hydrogenated. Het' can thus also be 2,3-dihydro-1 -,
-2-, -3-, -4- or -5- pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or

-5-pyrrol ylmido, 122, 3r4,35 py6r ol isianyitylarly preferghly 8-dr 4., m-i2veyr - 3-pyrol |yl ,
tetrahy ro-1- or 4-imdazolyl, 2,3- dihydro-21-, -2-, -3-, -4-, -5-,

- 6-, ngmﬁh%w'?r'y preterayr o-1-, -2-, -3-, -4- or 10 -5-pyrazolyl,
tetrahydro r A hydr0| m dazol - 4-on-2- or -5-yl,
1, 4-di hydr oﬁLif O {ggr 9 9é€p§¥{[-4- %éref%ﬂ#hﬁbz 3, 4-tetrahydro-1-, -2-, -3-,
-4- - 5- oro is83,ply or By preférabiyg D tle tpestqdacy prefepably 0-3, -4-, -5 or
-6-pyridy|, 1-, 2-, 3- or 4-piperidinyl, 1-, 2-, 3- or 4-azepany|,

tetrahydro-2-, -3- or -4- pyranyl, hexahydro-1 -, -3- or -4-pyridazinyl,
hexahydro- R js-4-7 074(‘CIQ{L)O-A§ J«ﬁewm Wa‘?ﬂdﬂl(CHg)l-Ar é’re & denrdPapavd.ny!
1, 2,3, 4- tetrahydro- - -7- or -8- qU|noI|nyI

1,2, 3, 30t etRalsmfbculariymeferaBlyH 4- -5- -6- -7 or -8-isoquinoli nyI.
The said heterocycllc rings may al so be monosubstituted or disubstituted
by =0 orNHZ. 20 Het' is particularly preferably 3-nitropyridin-2-yl,

3-am nopyriRA &-1B- Rl or rc(ia)(z\lwrwr@trf .slmamewuseldmaadﬂ is, agpyefingd- 2- yl

1,4,5, 6- tetrahydrc}p yridin-2- benz- i m dazol - I m dazol - 2-yl
4, 5- d| hydrcﬁbﬁmﬂ)llsﬂ’aﬂ'w'a@){ Bf%fﬁﬁ}hiYH methylopr- a(@tﬂnRng,yery pyrimdin-2-y |
or 6-pdribHRRY ProryEbig! n- 2yl

15

R? is NHR®, -NR®-C(=NR®)-NHR®, -C(=NR®)-NHR®, -NR°®-C(=NR®)-NHR®,
-C(=NR®)-NHRE or Het', where R® is as defined below and Het' is as
defined above. R® is preferably amino, guanidino, NHBogc, -C(=N-Boc)-
NHBoc, -NH-C(=N-Boc)-NHBoc, -NBoc-C{(=N-Boc)-NH,, where Boc is tert-

20  butoxycarbonyl, -NH-C(=N-CN)-NR® or -NH-C(=N-NQO.)-NR®, where R® is
as defined below, or 3-nitropyridin-2-yl, 3-aminopyridin-2-yl, 3-(N-acetyl-
amino)pyridin-2-yl, pyridin-2-yl, 1,4,5,6-tetrahydropyridin-2-yl, benz-
imidazol-2-yl, imidazol-2-yl, 4, 5-dihydroimidazol-2-yl, 3,5-dihydroimidazol-
4-on-2-y|, pyrimidin-2-yl or 1,4,5,6-tetrahydropyrimidin-2-yl. R® is parti-

25  cularly preferably 1H-imidazol-2-yl, 4,5-dihydroimidazol-2-yl, 3,5-dihydro-
imidazol-4-on-2-yl or pyridin-2-yl.

R* and R® are each, independently of one another, H, oxo, R, -(CHz)o-Ar,
-C(O)-{CH2)s-Ar, -C(O)-—(CHz)oRT, -C(O)-{CHz)o-Het, Het, NHR® NHAr,

30  NH-Het, CONH-R’, CONH-(CHz}o-Ar, CONH-(CH,).-Het, OR’, QAr, OR® or
O-Het, where Ar and Het are as defined above, and R® or R’ are as

defined below.



25 A and B are each, independently of one another, 0, S, NH}JNRZlé CO
CONH, NWo?fw@ direct bond, where R7 is as defi ned bel owcHepE /00084
particul arly preferabl y NH, CONH , NHCO or a direct bond, very
particularly preferably NH B is part ﬁql arly preferably 0 or a direct
bond, very 30 particularly preferably g X is alkylene having 1 to 2 carbon
atons which is unsubstituted or nono- substituted by R4 or R5, where R4 or

RS are as dafiOve@ Hgl-dwis prefaratily phénycarbbryl, loe?@9igarivmyd bf 5a8ag-
PCT/ EP01100084 -13- bond. X |s particularly preferably a bond or
pheny! - subs€iylaasBOoRYt hy! ene. is very particularly preferably a direct

very & par NSRS HFE e%&ra@geﬁ“é‘? bBRW. RIOMEN RIT! RighBratabyDy 4 M1
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is or - r ere

above. 510 mcIol@ene{th%rbpwlp?re%'%V?qihylgé %'VH rR7a(r)(ra asé( O)e ZI n\i/nere R7

5 25, defi e Rl antiet e Regladiiaana e Rl mEcul arl v

preferably acety S ver par ar °y preferably H 15

R3 is NHR6, prdf&atily ﬁyﬁﬁwmrbonﬁ(pwmmA -MARghylchiR®NG) oNRR)IINHRS|-
-C(:NR9)-NHR6 or Hetl , where R6 is as defined below and Hetl is as

ih g(ed aboe@qu@-bpgylmef erably amino, guani dino, NHBoc, -C(=N-Boc)- NHBoc,
- NH- N- Bog) - )
N& Cz'\M?iQ sqegﬂ‘g@%él i NP-?—Ré @BFeféFat%AﬁMetﬁ amino

butoxycarbony ere Is as
def i nedi(el oarbcmyl aethynarmmﬂ:arbonyIZCWIohexydamumuarmnw,ZG}sﬂlOmeYlHﬂw&@t yl -

am no) pyr dlr;grbzorﬁll cyg}t/:)hexyl%e%h%amnécérgbnyItc;tertcry%t%%&)?l@hylgﬁlpno%a}%cnﬁenz
CONH-(CHgz)o-Ar is preferably phenylaminocarbonyl, benzylaminocarbonyl
or phenylethylaminocarbonyl.
CONH-{CH,),-Het is preferably pyridin-4-ylaminocarbonyl, pyridin-4-yl-
15  methylaminocarbonyl or pyridin-4-ylethylaminocarbonyt.

R* or R® are preferably each, independently of one another, H, -(CHz)o-Ar,
R or Het, where o is 0 or 1. R*is particularly preferably phenyl, 3-trifluoro-
methoxyphenyl, 4-fluorophenyl, 3-chlorophenyl, 3-hydroxyphenyl, pyridin-4-

20 vyl, 3,5-dichlorophenyl, 2,4-dichiorophenyl, cyclohexyl, 4-chloro-3-
trifluoromethylpheny!, benzothiadiazol-5-yl, 2,6-difluorophenyl, 2-chloro-
3,6-difluorophenyl, 2,4,6-trifluorophenyl or cyclohexyl. R® is particularly
preferably H.

25 R%is preferably H, -C(O)R’, -C{0)-Ar, R’, COOR’, COO-(CH2)o-Ar, SOz-Ar,
SO.R’ or SO,-Het, where Ar and Het are as defined above, and R’ is alkyl
having 1 to 10 carbon atoms or cycloalkyl having 3 to 10 carbon atoms. R®
is preferably H, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl or
benzyloxycarbonyl.

30
R’ is alky! having 1 to 10 carbon atoms or cycloalkyl having 3 to 10 carbon
atoms, where the terms alkyl and cycloalkyl are as defined above. R’ is

preferably tert-buty!, 2 2-dimethylpropyl, cyclopropyl or cyclohexyl.




m dazol -2-yl, imdazol-2-yl, 4,5-dihydroimdazol-2-yl, 23Ul 2004

az
di hxﬁ'é@i@%s@@zo' - 4-on-2-yl, pyrimidin-2-yl or PCT/EP01/00084
5,

im
3, 5-
1, 4,5,'6-tetrahydropyrini di n-2- yI R3 is parti 25 cularly preferably 1

H i m dazol - 2-yl, 4, 5-di hydroi m dazol -2 é_ 3, 5-di hydro- i m dazol -4-on-2-yl
or pyridin- 2-y|. R4 and R5 are each, independently of one another, H oxo,
R7, - (CH)a-Ar, -C(O-(CH2)O0-Ar, -C(O-(CH2)O0R7 , -C(O-( CH2)o-Het, Het,

NHR6 , R6 or 0 Het, where Ar and Het are as defi ned above, and R6 or R7
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(CH2) o- R7 :}ﬁ pr)%f eﬁ'%@yﬂ acety Oﬁ%r%'?gb@? %ﬁgm?bg$EWOh%%I car bonyl ,

cycl opent ylamrémdyfmediabwéohexyl met hyl car bonyl or
cycl ohexyl ethyl carbonyl. In -C(O-(CH2)a -Het, Het is as defined above.
-C(O- @CHZ)p Het is preferably pyri di n- 4-yl car bonyl ,

pyridin-4-y I €N et hyl car bonyI In CONH-R7, R7
is as defi nelc?i@b N %ﬁp% é}!’ prefe a%l y met hyl am no- 10 carbonyl,
et hyl am nocar bonyl, cycl ohexyl am nocarbonyl, cyclopentyl am no- car bonyl ,

cycl ohexyl gethyl am nocarb | or .cyclohe hyl. am pogar bonyl .

CONH- ( CH2) fﬁ?GfQX’ﬁ&V@rilpgﬁé?? g%‘? ﬁuéﬁgﬁﬁpﬁﬁl 'Kékﬁ%ﬁ%’r@ﬁzﬂ“ @eﬁﬁ%/l ani nocar bonyl
or phenyl et hyl am nocarbonyl. CONH (CH2)a -Het is preferably pyridin-4-

yl arni nocar bonyl, pyridin-4-yl- 15 net hyl am nocar bonyl or pyridin-4

yl et hyl am no onyl. R4 or R5 are ferably each, independently of one
anot her, H, 2)o-Ar, R7 or ere ois Oor 1. R4 is particularly
preferably -t f Lagr o- heWophenyl ,

3-chl or ophenyIN™ 3 MW— per di nMi- 207yl , ™3, 5-4i chl or ophenyl ,
2, 4-di c1rbl or ophenyl , ! cycl ohexyl, 4-chl oro1_§
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trifl uorom ethyl phenyl, benzothiadi azol-5-yl, 2,6- diflugrdphetyl, 2-
chl or o- @b dfohuor ophenyl | 2, 4,6-trifluorophenyl or cy I 5 1s
partic‘ul\g(r)?flgk%?eferably H i 25 R6 is preferably H, q%g}EMQP@N R7,
COOR7, COO (CH2)0-Ar, S02-Ar, SO02R7 of S02- Het, where Ar and Het are as
defined above, and R7 is al kyl having @'to 10 carbon atons or cycl oal kyl
having 3 to 10 carbon atons. R5 is preferably H nethoxycarbonyl,

et hoxycarbonyl, tert-butoxycarbor®l or benzyl oxycarbonyl. 30 R7 is alkyl
having 1 to 10 ﬁarbon atons or cychoal,kyl having 3 to 10 carbon atons,
where the te ns\alkyl and cycl oal kyl @re as defined above. R7 is
preferably tert Rutylw 2 di met hy pr |, clLepropyl or cyclohexyl. 2 3
JUL 2094 WO OV 58 >saug,\ﬁ/c?r|\|lf&cr1/000$~11 -18°5 T RS @5 Hal , NO2, ON, Z

- (CH2) 0- Ar, gy OR, CF3, OCF3 2R, NHR, NR)2, NHC(ORIL,
NHCOOR or C(OR , where Hal, Z,, - ?tHZ)o-Ar and R are as defined above.
RO is CN or N2, particularly preferably CN. Preferred versions of the

substi t uent / -NCH2) n- A- (WZ)me ¢ N OaN—/ NIl HB8iI H/ e-"~N
\ [N \
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The substituent R*-(CHz)y-A-(CH2)m-B- is preferably in the 5- or 6-position
of the indole ring, particularly preferably in the 6-position.
10

Accordingly, the invention relates in particular to compounds of the
formula | in which at least one of said radicals has one of the preferred

meanings given above. Some preferred groups of compounds may be
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expressed by the following sub-formulae la to li, which correspond to the
formula | and in which radicals not denoted in greater detail are as defined
in the formula |, but in which

5 Inla X isadiectbond

R4 Q
OR!
RS
R3~(CH,),-A-(CHy),- N la
N
\
R2 .
Inlb X is adirect bond,
R? isH,
10 R® isH,
R* is (CHx)o-Ar, and
o is0
Ar Q
OR!1
| RA(CHy),-A-(CHy),. N b
fl N
\
R2

Inlc X is adirect bond,
15 R® is H,
"~ R* is (CHy)o-Ar or Het, and
o isQ;

Inld X is adirect bond,
20 R® isH,
B isQ,
A is NH,

@)




o0 NHHN/NO2 O~ HCN1 N"-~0- H5 CN N~ H2N )"" N-"230{ 1B0lH N N 0O-
HHO Hy NI HOGOCNI Hor The substituent R3-(($@}"- - )m - B-
i's preferabﬁylﬁ the 5- or 6-position of the indole ring, pjgrﬂf({(?u arly

preferably in the 6-position. 10 _18-

n is0,
m is3or4,
R® is Het',
R* is (CHa2)e-Ar, and
5 o is0
Ar
‘ OR!

Het!-NH-(CH,) O

/‘z

R2

Inle X isadirect bond,
R® isH,
B isO,
10 A is NH,
n isQ,
m is3or4, and
R® is Het'

R4
OR?

7
)

Het!-NH-(CH,), -0

=z
e
z

15 Inlif X is methylene which is unsubstituted or substituted by Ar,
R? isH,
R®> is H or Ar, and

R* is oxo



Accordingly, the invention relates in particular to corrpo@rrﬁjslmo}ng& he

f or mul awlp ¢g1vss¥dai ch at | east one of said radicals has onepef/mpbgogsef erred
meani ngs gi ven above. Some preferred groups of compounds may be (CH2)a WO
01/58893 -17 23JUL2001+ PCTI EPOL/ QO@B4 expressed by the fol |l ow ng
sub-formulae la to i, which correspond to the formula I and in which
radi cal s not denoted in greater detail are as defined in the formula I,
but in which 51nla Xis adirect bond R3-(CH2)n An(CH2)mIn Ib X is a

direct bond, R2is H 10 RS is H R4 is (CH2D)QArf//and o0 is O
R3-(CH2)n-A-(CH2)mIn Ic Xis a direct boad, is H R4 is (CH2)O-Ar
or Het, and 0 is O; Inld Xis a direct 20 itsH Bis 0, Ais

NH ORL OR1 la

Rs

RA-(CHy),A-(CHy)or N J
N
\
R2 .
Inlg X is methylene,
0 .
R4 OR!
RS
R3-(CH,),-A-(CH,),-B N 'S
N
\\
R2

Inth X is methylene,
5 R* is H or (CH2).-Ar,
R® is H or (CHz)o-Ar,
o is0, and
R? is H;

10 Inli X is methylene,
R* is H or (CH2).-Ar,
R® is H or (CHa)o-Ar,

o is0,
B isOQ,
15 A is NH,
| n is0,
m is 3ord4,

R3® is Het', and
R? isH



b . WD 01/58893 -18 nis 0O, mis 3 or 4,
5 0 is Owdatiss#ds- (CH2)m O In le X is a direct bond,
is NH nis 0, mis 3 or 4, and R3 is Het’
PCT/ EPOL/ 00084 Id le 15 In If X is netlpplene which is unsubstituted or

R3 is Het', R4Zi%JYICHE) o-Ar, and
RS i BCHEP® /008840,
Het'-NH (CH2)m O 2 3 JULY 2004

10 A

substituted by Ary R2is H RS is Hor Ar, and R4 is oxo OR OR 23 JU
2004 WD 01/58893 -19

10

15

20

25
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R4 OR!

Het'-NH-(CH,)_-O li
N
ks
The compounds of the formula | according to Claim 1 and also the starting
materials for their preparation are, in addition, prepared by methods known
per se, as described in the literature (for example in the standard works,
such as Houben-Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under
reaction conditions which are known and suitable for said reactions. Use
can also be made here of variants which are known per se, but are not

mentioned here in greater detail.

If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them

further intoc the compounds of the formuta | according to Claim 1.

Compounds of the formula | can preferably be obtained by liberating
compounds of the formula | from one of their functional derivatives by
treatment with a solvolyzing or hydrogenolyzing agent.

Preferred starting materials for the solvolysis or hydrogenolysis are those
which conform to the formula |, but instead of one or more free amino
and/or hydroxy! groups contain corresponding protected amino and/or
hydroxyl groups, in particular those which instead of an H-N group carry an
SG'-N group, in which SG' is an amino protecting group, and/or those
which instead of an H atom of a hydroxyl group carry a hydroxyl protecting
group, for example those which conform to the formula |, but instead of a
~COOH group carry a -COOSG? group, in which SG? is a hydroxyl
protecting group.



R3-(CH2)n A-(CH2 )min Ig X is methyl ene, R3-(CH?),-A-(CH2b meBLiéih x is
net hyl epp ofsggds i s H or (CH2)o-Ar, RS is Hor (CH)Q Ar PCTERS/ 084 and R2
i's H; 10 In Ii Xis nethylene, R4 is Hor (CH)o Ar, R5is Hor (CH)o Ar,
ois 0 Bis O, 15 Ais N4 nis O,.mis 3 or 4, R3is Het', and R2 is H
ORS PCT/ EPO1 /00084 If 1g 2 3 JUL 2004 WD 01/58893 PCT/ EP01/ 00084 -20

Het 1-NH (CH2)m O OR |i The conpounds of the fornula | according to Caiml
and also the starting naterials for their preparation are, in addition,

pr epar ed byIt geélgg%%sléﬂa?é'\?or a plurality of identical or different protected amino
and/or hydroxyl groups to be present in the molecule of the starting
material. If the protecting groups present are different from one another,

5 they can in many cases be removed selectively (cf. in this respect: T.W.
Greene, P.G.M. Wuts, Profective Groups in Organic Chemistry, 2" Edn.,
Wiley, New York 1991, or P.J. Kocienski, Protecting Groups, 1% Edn.,
Georg Thieme Verlag, Stutigart — New York, 1994, H. Kunz, H. Waldmann
in Comprehensive Organic Synthesis, Vol. 6 (Eds. B.M. Trost, |. Fleming,
10 E. Winterfeldt), Pergamon, Oxford, 1991, pp. 631-701).

The term “amino protecting group” is generally known and relates to groups
which are suitable for protecting (blocking) an amino group against
chemical reactions. Typical of such groups are, in particular, unsubstituted
15  or substituted acyl, aryl, aralkoxymethyl or aralkyl groups. Since the amino
protecting groups are removed after the desired reaction (or synthesis
sequence), their type and size is furthermore not crucial, however,
preference is given o those having 1-20 carbon atoms. The term “acyl
group’ is to be understood in the broadest sense in connection with the
20 present process. It includes acyl groups derived aliphatic, araliphatic,
alicyclic, aromatic and heterocyclic carboxylic acids and from sulfonic
acids, as well as, in particular, alkoxycarbony!, alkenyloxycarbonyl, aryloxy-
carbonyl and especially aralkoxycarbonyl groups. Examples of such acyl
groups are alkanoyl, such as acetyl, propionyl and butyryl; aralkanoyl, such
25 as phenylacety!; aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as
phenoxyacetyl; alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl,
2,2.2-trichloroethoxycarbonyl, Boc and 2-iodoethoxycarbonyl; alkenyloxy-
carbonyi, such as allyloxycarbony! (Aloc), aralkoxycarbonyl, such as CBZ
(synonymous with Z), 4-methoxybenzyloxycarbonyl (MOZ), 4-nitrobenzyl-
30 oxycarbonyl and 9-fluorenylmethoxycarbonyl (Fmoc), 2-(phenylsulfonyl)-
ethoxycarbonyl; trimethylsilylethoxycarbony! (Teoc), and arylsulfonyl, such
as 4-methoxy-2,3,6-trimethylphenylsulfony! (Mtr). Preferred amino



per se, as described in the literature (for exanple in thezgt‘}aUrL\ gﬂr!'d wor ks,

5, such, awdHmssges- eyl , Met hoden der organi schen Chemi e [ Mpeipg®e1/0os4 Organl C
Chem stry], Georg- Thieme-Verlag, Stuttgart), to be precise under reaction
condi tions which are known and suitabl &4for said reactions. Use can also
be nmade here of variants which are known per se, but are not nentioned
here in greater detail. 10 If desired, the starting materials can al so be
formed in sP[QIeﬁl}n@GfoulFﬁ)Bf&Bﬁg Fmbeantr Aloct fustheemoté gnbenzylang, but

I nst ead mngg%@ ely converting them further into the conmpounds of the
formul a | ing to Caim1. 15 Conpounds of the fornmula | can
preferably be obtained by |liberating conpounds of the fornula 1 from one
of their functional derivatives by treatnment with a solvolyzing or

hydr ogenol yZhaderaéhydrorykpretectingsgraup! ieylikentiee igaherdltyrkridven antivol ysis or
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groups are, mter aha ‘aralkyl groups, such as benzy!, 4-methoxybenzyl and
2,4-dimethoxybenzyl, aroyl groups, such as benzoyl and p-nitrobenzoy!,

15 acyl groups, such as acetyl and pivaloyl, p-toluenesulfonyl, alky! groups,
such as methyl and tert-butyl, but also allyl, alkyisilyl groups, such as
trimethylsityl (TMS), triisopropylsilyl (TIPS), tert-butyldimethylsilyi {TBS)
and triethylsilyl, trimethylsilylethyl, aralkylsilyl groups, such as tert-butyl-
diphenyisilyl (TBDPS), cyclic acetals, such as isopropylidene acetal,

20  cyclopentylidene acetal, cyclohexylidene acetal, benzylidene acetal,
p-methoxybenzylidene acetal and o,p-dimethoxybenzylidene acetal, acyclic
acetals, such as tetrahydropyranyl (Thp), methoxymethyl (MOM), methoxy-
ethoxymethyl (MEM), benzyloxymethyl (BOM) and methylthiomethyi
(MTM). Particularly preferred hydroxyl protecting groups are benzyl, acetyl,

25  tert-butyl and TBS.

The liberation of the compounds of the formula | from their functional
derivatives is known from the literature for the protecting group used in
each case (for example T.W. Greene, P.G.M. Wuts, Protective Groups in
30  Organic Chemistry, 2™ Edn., Wiley, New York 1991 or P.J. Kocienski
Protecting Groups, 1% Edn., Georg Thieme Verlag, Stuttgart - New York,

1994). Use may also be made here of variants which are known per se, but

are not mentioned here in greater detail.




Wl ey, New York 1991, or P.J. Kocienski, Protecting (}oupg

Geor g, Thicossyey | ag, Stuttgart - New York, 1994, H Kunz, HPnn
Conpr ehensi ve Organic Synthesis, Vol. 6 (Eds. B. M Trost emng, 10 E.
Wnterfel dt), Perganon, Oxford, 1991“&%9' 631-701). The tern1 am no
protecting group” is generally known d relates to groups which are
suitable for protecting (blocking) an am no group against chem cal
reactions. Typical of such groups are, in particular, unsubstituted 15 or

substituted acyl, ar ral koxymet hyl qr aral kyl groups. Since the am no
prot ect i ng%ﬂ%ﬁﬁ"‘%& h@%@%‘dﬂadf‘ﬂ&h'éhg d%b'ie?'eﬁy-r &ge"t rgﬂ'l(a@ﬂ RF@ hesi s

or of or ene PARGIa EPEa LBty b ddtadf Mo Mnc I Raet B ™oy
group” is schémeunbelost GGP mrnSGﬁar@hyddﬁ@l pERBSNd rcﬁ,cygr@scaé%dﬂn th the 20

present pro ess. ég i ncl udes acyl groups derived a hatic, araliphatic,

al i cycl¥ c, 2BP¥FeR e ISAR aﬁ’éf‘@r%%‘;?@?'ﬂg gé@l#lbéﬁﬁﬁsé?ﬂbed oxedThe cadicalsf oni c

aci ds, as g, rt t I onyl ,

aryl oxy- ngre on?l R angéﬁ;eécrfﬁ vag?é&}f%ﬁ)&ﬁ%rﬁ%ﬂ)é 'nﬁ%ggilpgﬁégﬁﬁqes of such
acyl gr oupsddk-eV&lakaae;deﬁnedoh Cdaimmdet yl , propionyl and butyryl;

ar al kanoyl , such 25 as phenyl acetyl; aroyl, such as benzoyl and tonI;

aryl oxyal kanoyl, such as phenoxyacetyl; al koxycarbonyl, such as

rnet hoxycar bonyl, ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, Boc and
2- i odoet hoxycar bonyl ; al kenyl oxy- carbonyl, such as allyl oxycarbonyl

(Al oc), aral koxycarbonyl, such as CBZ (synonynous with 2),

4- met hoxybenzyl oxycar bonyl (MX), 4-nitrobenzyl 30 oxycarbonyl and

9-f | uor enyl net hoxycar bonyl (Fnoc); 2-(phenylsul fonyl)- ethoxycarbonyl;
trimethyl silyl ethoxycarbonyl (Teoc), and arylsulfonyl, such as

4- met hoxy- 2, 3, 6-trinmet hyl phenyl sul fonyl (Mr). Preferred am no 23 JUL 2004
WO 01/58893 PCT/EPO  protecting groups are Boc , Fnoc and Al oc urthernore
Z, benzyl and acetyl. The term "hydroxyl protecting group” is |ikew se
general Iy known and




S relates to groups which are suitable for protecting a hy 28} oup.
agai nst weh@Esesy reactions. Typical of such groups are t 1%{’.i%/gmtggntloned

unsubstituted or substituted aryl, aralkyl, aroyl or acyl groups,
furthernore also al kyl groups, aI kyl -, {aryl - and aral kyl silyl groups, and
0, 0- and O S acetals. The nature and%7 ze of the hydroxyl protecting
groups is not crucial 10 since they are renoved again after the desired
chem cal ref&ddction®chemenhesi s sequence; preference is given to groups
having 1-20 carbon atons, in particular 1-10 carbon atons. Exanpl es of
hydr oxyl protecting groups are, int alia , aral kyl groups, such as
benzyl, 4-nethoxybenzyl agnd 2, 4 thoxybenzyl aroyl groups, such as
benzoyl and p-nitrobenzoyl 15 acyl s, such as acetyl and pival oyl
p-tol uenesul fonyl, al kyI PHHES sucﬁ) *methyl and tert-butyl, but also
allyl, alkylsilyl s  trimethylsilyl (TMS) , triisopropylsilyl
(TIPS), tert- butyld i IyIR{ TBS) and“trl ethylsilyl,
trimethylsilysg#iQ 8ilyl groups, such as tert-butyl- diphenylsilyl
(TBDPS), cyclic acetsals Mh as i sopropylidene acetal, 20 cycl opentylidene
acetal , cyclohexylldene acefal, benzylidene acetal, p-methoxybenzylidene
acetal and o, p- dinet hoxyberR:zyI i dene acetal, acycl i c acetals, such as

t etrahydropyranyl (Thp), methoxynethyl (MOM, nethoxy- ethoxynethyl (MEM,
benzyl oxynet hyl (BOM) and net hy! themaedivisGMM . Particularly preferred
hydr oxyl protecting groups are b nzyl acetyl 25 tert-butyl and TBS. The
| i beration of the conpounds of t Br frorrill hei r functional
derivatives is known fromthe |i erature or the protecting group used in
each:case (for exanple T.W Geene, P.GM Quts, Protective Goups in 30
Organic Chemstry, 2"d Edn., W/ley, Ygrk 1991 or P.J. Kocienski,
Protecting G oups, 15t Edn., ene \erlag, Stuttgart - New York,
1994). Use nmay al so be nmade here ari ant®g®i ch are known per se, but
are not nentioned here in greater/ det\ail. WO 01! 58893 -23
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SGs \R2

Removal of SG°
Conversion of SG® into R’



2 3.212 7004 PCTIEPO /00084 Conpounds of the formula | in MhighllR8 = Het',

B=0 Avodldggid n = 0 (fornula I-1) can preferably be poraporsossan
accordance wth reaction schene 1 below. SG3 or SG4 are hydroxyl

protecting groups as defined 5 above. _§&5 is an am no protecting group as
descri bed above. The radicals X R, , R4 and R5 and the variable m
mentioned in the conpounds I-1 and Il - Vi are as defined in daiml. .
WO 01/58893 Reaction scheme 1: SG4- O HO (CH2 O -24 11 Renoval of S&4
HO- (CH2)n;  Br 111 + Het'-NH SGb s 1V Vix val of SG5 Conversion of SG3
into RL 23 JUL 20 PCTI EPO1/ 0008 01/ 58893 Het 1-NH (CHz)r ; O 1-1

After renoval of the hydroxyl prote :

the formula Il under the corr
reaction is carried out wt

Het!-NH-(CH,),~O

g groupR8& fromthe conpound of
nown reaction conditions, a
ourfe® of the for[pfla 1l anal ogously to

After removal of the hydroxyl protecting group SG* frum the compound of
the formula Hl under the corresponding known reaction conditions, a
reaction is carried out with the compound of the formula lll anatogously to
5 reaction conditions of nucleophilic substitutions. Under the known reaction
conditions for a Mitsunobu reaction [literature: O. Mitsunobu, Synthesis
1981, 1-28], a reaction with a compound of the formula V is carried out in
the subsequent step, and the amino protecting group SG° is correspond-
ingly deblocked. Removal of the hydroxyl protecting group 8G° gives afree
10  acid of the formula I-1 (R' = H). if desired, the hydroxy! protecting group

SG® is converted into a substituent R".

The invention likewise relates to compounds of the formula lla

0O
R4 X
J OR10
R110 A\ Re lla
N
R2

1

15 in which R?, Rand R® are as defined in Claim 1,

X is a bond,

R'® s a hydroxyl protecting group or H, and

R s a hydroxyl protecting group or H.

R'? is preferably H or an alkyl group Z as hydroxy! protecting group, where
20 Zis as defined above.



5 reaction conditions of nucleophilic substitutions. Under 72tthg) kipwn
reacti onwaemnsdssi ons for a Mtsunobu reaction [literaturepcOEMpb®gnobu,
Synthesis 1981, 1-28], a reaction with a conpound of the formula Vis
carried out in the subsequent step, angs!he am no protecting group SGb is
correspond- ingly deblocked. Renpval of the hydroxyl protecting group SG3
gives a free 10 acid of the formula 1-1 (Rl = H). If desired, the hydroxyl
protecting & oifppresebily Hoomare pralisyligroup @sdussksexyl peateckng greiep.i @fvent i on

vl eror ool BB TBRy

nds of the formula Ila RI10 N2 3 Al, 2004 P

Ila R2 15in which R2, R4 and R5 are as defi ned

in Caiml, mleﬂ'a)&jrbﬁﬂcbroﬁ’éqm”ds yehepatil .rﬁ)mésrﬁdsrtgargépﬂh@ iBlold riggd Rllis a

hydr oxyl protecting group

10 is preferably H or an alkyl group Z as

hydr oxyl pr &cmmwrgisg@mgfovm@iae"@aza valuablajlé\iermlauesvethasyolb@sgaom VO

or 61 Bt Ph{peR s of s o lu | BBl PR BB Whighot i ere

ibanidhe 6-position of the indole ring. Conmpounds of the forrrul a

ethyl 3-(4-methyiphenyl)-3-(6-0-benzyl-indol-3-yl)propionate;
ethyl 3-(4-methylphenyl)-3-(6-hydroxy-indol-3-yl)propionate;
ethyl 3-(3-methylphenyl)-3-(6-0O-benzyl-indol-3-yl)propionate;
ethyl 3-({3-methylphenyi)-3-(6-hydroxy-indol-3-y|)propionate;
ethyl 3-(2-methylphenyl)-3-(6-0O-benzyl-indol-3-yl)propionate;
ethyl 3-(2-methylphenyl)-3-(6-hydroxy-indol-3-yl)propionate;

ethyl 3-[(4-trifluoromethyl)phenyl]-3-(6-O-benzylindol-3-y|)propionate;

ethyl 3-[(4-trifluoromethyl)phenyl}-3-(6-hydroxyindol-3-yl)propionate;

ethyl 3-(4-methoxyphenyl)-3-(6-0-benzylindol-3-yl)propionate;

ethyl 3-(4-methoxyphenyl)-3-(6-hydroxyindol-3-yl)propionate;
ethyl 3-(4-ethoxyphenyl)-3-(6-0-benzylindol-3-yl)propionate;
ethyl 3-(4-ethoxyphenyl)-3-(6-hydroxyindol-3-yl)propionate;
ethyl 3-(4-chlorophenyl)-3-(6-0-benzylindol-3-yl)propionate;
ethy| 3-(4-chlorophenyl)-3-(6-hydroxyindol-3-yl)propionate;
ethyl 3-(3-chlorophenyl)-3-(6-O-benzylindol-3-yl)propionate;
ethyl 3-(3-chlorophenyl)-3-(6-hydroxyindol-3-yl)propionate;
ethyl 3-(6-benzyloxy-1H-indol-3-y1)-3-pyridin-4-ylpropionate;

01/ 58893 P
hydroxyl
preferably
Ila are valuable internediates in the synthesis
Preferred compounds of the formula lla are
ethyl 3-phenyl-3-(6-0-benzyl-indol-3-yl)propicnate;
10  ethyl 3-phenyl-3-(6-hydroxy-indol-3-yl)propionate;
ethyl 3-pheny!-3-(5-O-benzyl-indol-3-yl)propionate;
ethyl 3-phenyl-3-(5-hydroxy-indol-3-yl)propionate;
15
20
25
30

ethyl 3-(6-hydroxy-1H-indol-3-yl)-3-pyridin-4-ylpropionate;

ethyl 3-benzo-1,2,5-thiadiazol-4-yl-3-(6-benzyloxy-1H-indol-3-yl)propionate;
ethyl 3-benzo-1,2,5-thiadiazol-4-yl-3-(6-hydroxy-1H-indol-3-yl)propionate:
ethyl 3-benzo-1,2,5-thiadiazol-5-yl-3-(6-benzyloxy-1H-indol-3-yl)propionate;




5 of the conpounds of the fornula I according to the inventidofili #iiiwhi ch X
is a bomwosksgéxerred conpounds of the formula Ila are et I%Lmzpomoom

3- phenyl - 3- (6- O benzyl -i ndol - 3-yl propi onate; 10 et hyl

3- phenyl - 3- (6- hydr oxy-i ndol -3 -yl prop _@pgte et hyl

3- phenyl - 3- (5- O benzyl -indo |-3-yl ) propi on ate; ethyl .3

3- phenyl - 3- (5- hydr oxy-i ndol - 3-yl ) propionate; ethyl 3-(4- nethylphenyd) -
(6- 0- benzy| SithdSHbenzo-di2p-thindiaze]-5-gt b-rydiakyrBihnder@pybloplohdteny dr oxy-
indol -3-y 1

Hgﬂ 50§8 ﬁ'@%ih&&’z‘%' Radl-Snaphihalenilonigrepiosatey|  3- (3- met hyl
phenyl) - §tr( gioeihggﬂcxyﬂmﬁ@w Fhiifbfen-1 §ididpiotaté ot NI Phenyl)-

3-(6-0- benzyl-lndol- ropi onate

3-(2- et hyl pﬂe«hiﬂr(ﬁbewmdﬂmedohaqdlrwmtmemaw_propimmb e
T B R R el a5 S e Blebe S rnebicm i oy om0t o
yl 3-(4- éfﬁ WX beﬁwldxﬁmﬁinabm%\% ﬁ‘ﬂqn&oﬁzﬁfz J}gP%ﬁBhQ ate; ethyl

3-
eth
eth
- h - hydr oxyi nd t hyl
g Ej gf LO)?;% hﬁr(ﬁbyqr@xﬁﬂﬂrbm;on-smdbs (awln)drogglqg)npav?gi‘oﬁgge 2% m
I
3 (o onl or SBRE S b Bera R ARG B ey S erenienates hyi
3-(
h 6-0-b | i ndol -3- ate et hyl
g gg gmﬂgg enér()ﬁ %ewaflwiekq;w&d&lyl)@-ﬂHmwml@qﬂpmgfg@mdg%l et hyl
i on
3 (6 hydr oty B BBy TR R it G B T Bheio ey

3-benzo- 1, 2ethwyt B+(69berzzgdlox$~ﬂ|1-nﬁddlﬁ?,@gfl?-gh%i@gz-gx%}y Ira fa,:,-,n dlyl )p; oloi) OB?E S; o

RN S T T TP LT 7S A
H-i ndol - 3- y&thgl SREWEHAI0xg- PH-ilddi-29Hs Yﬁl?&éoﬁgﬁgﬁpro%gr{ POl/ 00084
15 ethyl 3-(6-hydroxy-1 H-indol-3-yl)-3-(1H-indol-2-yl)propionate:
ethyt 3-biphenyl-4-yl-3-(6-benzyloxy-1 H-indol-3-yl)propionate:;
ethyl 3-biphenyl-4-yl-3-(6-hydroxy-1 H-indol-3-yi)propionate;
ethyl 3-(3-cyano-4-dimethylarnino—2-ﬂuoropheny|)—3—(6-benzyloxy-1 H-indol-
3-yl)propionate;

4- chl or optrampl(B- Bydr@xhﬂﬂ-ﬁ?@él—%@ﬂ}-ﬁ(tﬁbﬁﬁ?ﬁ'Z%gﬁr‘éﬁmn%tt@yI

20  ethyl 3-(3-cyano—4—dimethy|amino-2-f|uorophenyl)-3-(6—hydroxy—1 H-indol-3-
yl)propionate;
ethyl 3—(3-ﬂuoro-4—triﬂuoromethylphenyl)—3-(6—benzy|oxy-1 H-indol-3-yl1)-
propionoate;
ethyl 3-(3-ﬂuoro-4-triﬂuoromethylphenyl)-3—(6-hydroxy-1 H-indol-3-yl)-
25 propionate;
ethyi 3-(4—isopropylphenyl)—3-(6—benzyloxy-1 H-indol-3-yl)propionate;
ethyl 3-(4-isopropylphenyl)-3-(6-hydroxy-1 H-indol-3-yl)propionate:
ethyl 3-cyclohexyl-3-(6-benzyloxy-1 H-indol-3-yl)propionate;
ethyl 3-cyclohexy!-3-(6-hydroxy-1 H-indol-3-yl)propionate:
30  ethyl 3-cyclopropyl-3-(6-benzyloxy-1 H-indol-3-yl)propionate:
ethyl 3-cyclopropyi-3-(6-hydroxy-1 H-indol-3-yl)propionate;
ethyl 3-(6-benzyloxy-1 H-indol-3-yl)-4,4-dimethyl-pentanoate;
ethyl 3-(6-hydroxy-1 H-indol-3-y1)-4,4-dimethyl-pentanoate:



-27 ethyl 3-benzo-1,2, 5-thiadiazol-5-yl-3-(6-hydroxy-1 H7Rdpj 91 y!)
propionqub Hﬁﬁgyl 3- (6-benzyl oxy-1 H-indol - 3-yl) - 3- naphtgEeRnbooss

-yl propi onate; ethyl 3-(6-hydroxy-1 Hindol-3-yl)

- 3- napht hal en- 1-yl propi onate; et hyl ?-é@-benzyloxy-l

H i ndol- 3-yl)-3-napht hal en-2 -yIpropio% te; 5 ethyl 3-(6-hydroxy-1

H i ndol - 3-yl )-3-naphthal en-2 -yl prop ionate; ethyl 3-(6-benzyloxy-1

H-i ndol - 3- yathy B3{(6-Herizyindy=-PHaihdolB-9hisnbatimethybheyhndatetorhy dr oxy- 1
H-indol-3-y|%-3-(1 H i ndol - 2- yléprogionate; et hyl 3-(6-benzyl oxy-1

H i ndol - 3- yethyB3<{(Bthysheea bl-indpl-dpilondrdmethylfygxanogst ny dr oxy- 1

H i ndol - 3-yl )-3-(thi ophen-2-yl) propionate; 10 ethyl 3-(6-benzyloxy-1 H
i ndol -3-yl)-3-(1 Hpyrrol-2-yl )propionate; ethyl 3-(6-hydroxy-1 H

i ndol - 3-yl ) egmpbubdB )t tieeé fermuia I apidefined aboeehyan Be(Beparedy| oxy- 1
Hindol -3-yl)-3-(thiazol-2-yl) propionate; _ethyl 3-(6-hydroxy-1

H i ndol 53- yanalggpuslyde &ixample)! iprasicerfance Wit yeaciiqnes ! axgplfhff% -

i ndol - 3-yl )58 | REH0).- ' e; 4 hyl 3-(6-hydroxy-1 Hindo
“3-yl)-35( )R i RS %ﬂ’f%ﬁ%ﬁxgﬂf?{%@ﬁﬁ‘éwﬁr’ﬂ’%@ '

3- bi phenyl - 4-yl - 3-(6-benzyl oxy- 1 Hindol-3-yl)propionate ; ethyl

3- bi phenyl -4-yl - 3- (6- hydroxy-1 Hindol -3-yl) propionate; ethyl

3- ( 3- cyano- Beaetien BONEMEn R 2- f | uor ophenyl ) -~ 3- (6- benzyl oxy-1 H i ndol -
3-yl)propionate; 20 ethyl

3- (3-cyano- 4-di net hyl am no- 2-f | uor ophenyl ) - 3- (6- hydroxy-1 H indol - 3-

yl ) propi onate; ethyl 3-(3-fluoro-4-trifluoronethyl phenyl)-3-(6-benzyl oxy-1
H indol-3-yl)- propionoate; ethyl

3-(3-fluoro-4-trifluoronethyl phenyl)-3-(6-hydroxy-1 Hindol -3-yl)- 25
propi onate; ethyl 3-(4-isopropyl phenyl)-3-(6-benzyl oxy-1

H- i ndol - 3-yl propi onate; ethyl 3-(4-isopropyl phenyl)-3-(6-hydroxy-1

H- i ndol - 3-yl ) propi onat e; et hyl 3-cycl ohexyl - 3-(6-benzyl oxy-1 H i ndol - 3-
yl propi onate; ethyl 3-cyclohexyl-3-(6- hydroxy-1 Hindol-3 -yl propionate;



30 ethyl 3-cycl opropyl -3-(6-benzyl oxy-1 Hindol -3-yl) propi o@dt. 8 @t hyl
3- cycl opwepuslssgos( 6 - hydroxy-1 Hindol-3-y |) propionate; peifiphiooss
3-(6-benzyl oxy-1 Hi ndol-3-yl)-4, 4-di net hyl - pent anoate; ethyl
3-(6-hydroxy-1 Hindol-3-yl)-4,4- dinetdyyl - pentanoate; 23 JUL2DD4 WO
01/ 58893 PCTI EPO1/ 00084 -28- ethyl 3-(6-benzyl oxy-1

H i ndol - 3-yl ) -5, 5-di net hyl - hexanoate or ethyl 3-(6-hydroxy-1

H i ndol - 3-yi ) -5, 5-di net - hexanoat e. Conpounds of the fornmula Ila, as
defi ned above, cag{éﬁl d §, anal ogously to Exanple 1 in accordance
with reaction sch 1 wiere/ R5 is W@dhd R' is a hydroxyl protecting
group S&4. Reaction schere”l aN 2 3 AL 2004 WD 01/58893 PCT/EPO J /00084
-29 Sx404 T\) (la-1) XI NR2 C}ondensation S&4 SHA-OR2 ('la-1i) Ester

cl eavage/ decar boxyl ati on Ester ¥ cati on COOC2H5 (la-111) R2

o 0.0
X /lL
R4 H M
0

l Condensation

0
Ré 0><
o
SGe Ny 0 (1a-})
\
R2

Ester cleavage/decarboxylation
Esterification

R4
COOC_H,

SGLO N (1a-1ll)

R2
The condensation of a compound of the formula (1a-1) with an aldehyde XI
and 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum's acid) under reaction
conditions known for condensation reactions gives compounds of the

5 formula (1a-ll). Combined ester cleavage/decarboxylation/esterification
gives the ethyl ester of the formula (1a-1ll}. The hydroxyl protecting group
S$G* can be removed by methods known from the literature, giving the free
hydroxyl compounds of the formula Na. Ester cleavage of the compounds



The condensation of a conpound of the formula (‘1 a-1) w tZn5 & Hdidehyde XI
and ZZZVgﬁﬁﬁﬁﬁyg-l,3-dioxane-4,6-dione (Mel drum s aci d) wodepor/e@ssi on
condi t'i ons known for condensation reactions gives conpounds of the 5
formula (la-11). Conbi ned ester cIeawg%deecarboxylation/esterification
gives the ethyl ester of the fornula (1 a-111). The hydroxyl protecting
group SG4 can be renoved by nethods known fromthe literature, giving the
free hydr mfithe ¢ommaarids-Ihfortthe hiydroryl analogueEsnegives the fige a61ds Pfe
conmpounds 2 3 JUL 2004 WD 01/58893 PCT/ EP01100084 -30- of the fornula (1
a-11) or tHeeRgupdAlIa.anal ogues en gives the free acids of the fornula Il a.
Compounds of the formula | in which R3 = Het', B=0, A= NHCOand 5 n =0
(Formula 1-2) can preferably be obtained in accordance with reaction
schenme 2 betowpoSds obHe farms@s| ar ehichdRbx Hethed2tA FNBC&upsdas  def i ned
above. The radicals X R

. R2, R4 R5 and {h i abl joned i
Che. comBourtis OL(ERmul k) caniPre (ARl a.cn s 1 ARk TR 1EBESrE 5

2004 WO O / GFLaRERFdroN - FeliRigLroosd =9 | | Renova

of Sou - SRRBEN AR o P oSS B R R R R oo of Sap -

Het' - NHS 1)Xdefined above. The radicals X, R', R%, R* and R® and the variable m
mentioned in the compounds I-2, Il and Vi to IX are as defined in Claim 1.




Renoval of SG Hett-NHCO (CH2)m 1-2 Aft
pr ot ect iva@ o9k39p SGHA from the conpound of
correspondi ng known reaction conditions,
t he conpound of the formula VII

anal oggysly to

!
er renoval of thezhzytH% QILI
t he fornul a | IPCKERI/00e
areac 5tionis carried out with
reacti on conditions of
of the

nucl eophilic substitutions. After renoval hydr oxyl protecting group
SG, a reaction with a conpound of the fornula 11X is carried out under the
known reactRRe ‘for peptide-anal ogous 2 3 JUL 2004 WD 01/58893

PCTI EPO1/ 00084 -32 couplings. Rermv(gl of the hydroxyl protecting group SG3
gives a free acid of the formyla 1 (R =H. If desired, the hydroxyl
protecting group SG3 is R{ A nto a substituent R. 5 Conpounds of

the fornul a |

s R ="Hand R5 H (formula 1-3)
with reaction schene 3 below The
ﬁgriabl es A, nand m nentioned in the
conpounds X%él4 r @ HefNged Tn Claim 1, Where free amno groups in R3
are protectée b'yﬁa ' ecting groups during the 10 synthesis, and the
protecting groups are rewa(ed in the final reaction step. Reaction schene
3: R3-(CH2)n-A-(CH2)m O -2 9 X N R2 0 0 X1 Condensation
R3- (CH2) n-A- (CH2) m - O R

X

S
08G?
[R5

Vil
SGSO-CO-(CH,),-O N
N
A

R2
X

S
} OR?
TN Re
Het'-NH-CO-(CH,),,-O—1}
2N
\
RZ

After removal of the hydroxyl protecting group SG* from the compound of

Removal of SG*
+

SGSOCO-(CH,),-Br Vil

O

Removal of SG°
+ Het'-NH,
Removal of SG°

IX

O

I-2

the formula Il under the corresponding known reaction conditions, a reac-
5 tion is carried out with the compound of the formula V11 analogously to
reaciion conditions of nucleophilic substitutions. After removal of the
hydroxyl protecting group SG8, a reaction with a compound of the formula

IX is carried out under the known reaction conditions for peptide-analogous



2 3J UL 2004 WD 01/58893 PCT/EPO1l 00084 -33- Ester 23 JUL 2004

cl eavagemdeopsseesxyl ati on R3-(CH2)n A-(CH2) m -0 1-3 The coRd&APargs of a
conmpound of the formula X with an al dehyde Xl and

2, 2-di net hyl - 1, 3- di oxane- 4, 6-di one undeg? reacti on conditions which are
known for condensation reactions gives conmpounds of the formula XIl. 5
Ester cl eavage and decarboxyl ation give the free acj céjﬁof. the formula 1-3.

1 desir eg,cognﬁnglydiemwalgqfdhg hysrewh pestesting grmsS _t%\fflrst adfe ™o [ the
Sait, " compoti R4 6 o P Rk Beq N8 K] WO Rl A rau e ' ©

i ndol - 6-ol capiveded iMbatdestfiettR! formul a X111 (R3- (CH2) n- A- (CH2) m Br

XI11), in which 10 said radical R3 and the variables A, n and mare as
defined in Caim1l1. Conpounds of the formula | in which R3 = Het', R5 = H,

X = a bopd, NH, B = = 0 (far milay by 4 £ fe pbt ai ned
" accopdafeampbnds B RimUALAMIER R S % e RBRIERT RO LY £ e
formul a |ia,(fémule$e) ichnpreferslsly JlebtiainedGn sudrdindswitdegdtmmul a 11 a- 1),

where SG3 and SG4 are hydroxyl protecti,ng grpups,, as defined aboye. SG is
an anino pr &cbemeng b&l%ﬂ%@ﬁ%@ﬁi%@ Z%Eﬂg?agaéh$¥€f'€@ﬁ§ﬁ?ﬂaﬁé”hnd R4

and the vari e 1.0 I 1= 4. ; - I re as
Gofi nod | n danferBd Bihs WSiipodhss®-aPERL e dared it ClaRiL st 5
Reacti on schafmoigrouPb@ R’ are protected by amino protecting groups during the

10 synthesis, and the protecting groups are removed in the final reaction step.

Reaction scheme 3

R&(CHz)n-A-(CHz)m-Om X
\
2

R
0 O O\VL |
w I
R4 H + i(o
o}

i Condensation

Q
R 0><
o
o Xl

R3(CH,),-A-(CH,),-O

N\
N
\
R2




SG4-0 |1 a-1 Removal of SG4 SGBN-(CH2)m Br XV 0 SGBN- (CH k& M N ro
Renoval ofodif@ssddet’ -SMe or Het'-A XVII OS& Het' -NI—I-(CI—|2)’€1W0lf0(P034
Conyer3| on of S&G into R 23 JUL 2001, WD 01/58893 PCT/EP01100084 -35
Het'-NH (CH2) O 1-4 After renoval of tIg8hydroxyl protecting group SG4 from
the conpound of the formula Ila-1 in reaction scheme 4 under the
correspondi ng known reaction conditions, a reaction is carried out with
;Egl ggnﬁplu_nd of bt[l_etS formul ag XV anal ogously to reaction conditions of
philic substitutions. n the subse uent step,. the a
group SGb is renoved, and th& Estereclgayage Fjgc?@%y%é‘oﬂnth ;.n[](l‘)ll g;rgt ﬁ;clltl?)?
chloro compound of the fornufa XVII. Renpbval of the hydroxyl protecting
group SG3 gives a free acid of the fgwmula 1-4 (Rl1 = H). If desired, the
hydr oxyl protecting group 10 SG3 is converted into a substituent RL.

COOH

R}(CHZ)n’A'(C Hz)rn'o \ -3

N
\
Rz

The condensation of a compound of the formula X with an aldehyde Xl and
2 2-dimethyl-1,3-dioxane-4,6-dione under reaction conditions which are
known for condensation reactions gives compounds of the formula XIL.

5 Ester cleavage and decarboxylation give the free acid of the formula 1-3. If
desired, the hydroxyl group is converted into a substituent R or the acid of
the formula 1-3 is converted into a physiologically acceptable salt.
Compounds of the formula X are obtained by alkylation of 1H-indol-6-ol
using a bromide of the formula XNl (R3-(CHz2)p-A-(CH2)m-Br XIIt), in which

10 said radical R® and the variables A, n and m are as defined in Claim 1.

Compounds of the formula t in which R® = Het', R°=H X=abond, A=
NH, B = O and n = 0 (formula |-4) can preferably be obtained in
accordance with reaction scheme 4 below. In the compounds of the

15  formula lia, as described above, R'® is SG®> and R'' is SG” (formula lla-1),
where SG® and SG* are hydroxyl protecting groups, as defined above. SG®
is an amino protecting group as described above. The radicals R', R? and
R? and the variable m mentioned in the compounds I-4 and XV — XVill are
as defined in Claim 1.

20



Conpounds of the formula I in which R3 = -C(=NR6)-NHR6 or zé(JiJNF@}‘-NH%,
RS = H Woomnzsskend, A= NH B =0 and n = 0 (fornula 1-5) pceatbol/HdogiM se
preferably be obtained in accordance with reaction schenme 4. OR

R6HN- C(=NR69) -NH (CH2)m O 15 1-5 Instegd of the reaction with conpounds of
the formula XVII (Het'-SMe or Het'-C), however, a reaction is carried out
with a conpound of the formula XIX ORS 2 3 JUL 20N WD 01/58893

PCTI EPO1/ 006®acti®e soHBmM& X Rs ~ H or a conpound of the formula XX

Me- S- C(=NR69)-SMe XX with subseuent. substitution by an am ne of the
adicals R6 and RO nentioned in the

‘ as defined in daim1l. Conpounds of the
formula X R3-(C H2 )n-A—(C H mO 838G in which R2, R3, A n and mare as
defined in aiml, ca3 be prepared anal ogously to the synt hesi s sequence
in reaction schene

hydr oxy! - subS3GHAEp ol (Ia\' conmpound XXI |
\
R
Removal of $G*
+
L SGN-(CHp)Br XV
R4 Q
0SG3
XV
SGSN‘(CHZ)m' \
N
\

Removal of SG°
+
Het'-SMe or Hetl-Cl vl

Ré Q

0SG3

XVili

o

) Het!-NH-(CH,),,-O

=
—
3

Conversion of SG? into R'



HO XXI'l 15 in which R2 is as defined in daim1l. After reactioh,;of Jithe
hydroxyi Re@bfsgsl | with a conpound of the fornula XV and pegmemdhogh t he
am no protecting group SGb, as descri bed above, reaction is possible,
depending on the substituent R3, with %(gorrpound of the fornmula XVIIl or
XIX or wwth a conpound of the fornula foll owed by reaction wth a
conpound of the 20 formula XXI. Free am no groups in conpounds of the
formula XVII are protected by ampno pradecting groups during the
synthesis. 2 3 AL 2004 WD 01!58893, PCT/ Ep01100084 -37- The invention

| i kew se relates to conpounds of the ' 1R3-(CHZ) n A(CH2)m-0O x in
which R2, R3, A n and mare as defijned in alm1, or salts thereof. 5
Preferred conpounds of the form 8
6- ( 3- (N- benz ey midi(om & no) pr opoxy)i ndol e; |4

6- (3- (N- benzyl pyridini T 2- y -1 Nr opoxy)i ndol e hydrobrom de;
6-(3-(pyridin-2 -yl - amlno)propoxy)l\ndole 10 6-[3-(4, 5-di hydro-1

H-i m dazol - 2-yl - am no) propoxy] i ndol e ROr 6-[ 3- (4, 5-di hydro-1

H i m dazol - 2-yl - am no) but oxy] i ndol e. Exarrpl es of suitable inert solvents

aybens: | ont ATRIeEPR) of BB aREy rrBRcPe UBUE S el bR dEne ane
1, 2- di chl or qgé Hefula n@ﬁ rﬁ@ééarmﬂwm urfdelr @ befresperlifih WhoWrp et hane;

al cohol s, such as nethanol, ethanol, isop roFanoI n- propanol n- but anol
and tert- butrﬁﬁé'ﬂ@népﬁdttlf)nss@ma@@mﬁétaﬁwd ot with thalcpw BEher ,

tetr ahydgof %ﬂﬂul(a-rw)anaélgg&ﬁs? W%ec%%%%hdﬁ otﬁ%rocf 'nucleophilic substitutions.

w In the subsequent step, the amino protecting group SG° is removed, and

the free amine is reacted with a thiomethyl or chloro compound of the

formula XVI. Removal of the hydroxy! protecting group SG> gives a free

acid of the formula 1-4 (R' = H). If desired, the hydroxyl protecting group
10  SG%is converted into a substituent R’

Compounds of the formula 1 in which R® = -C(=NR®)-NHR°® or
-C(=NR®-NHR® R®=H, X =abond, A= NH, B = O and n = 0 (formula 1-5)
can likewise preferably be obtained in accordance with reaction scheme 4.
rRe 9
OR?

RSHN-C(=NR&9)-NH-(CH,),-O N -5
N
\
R2
15
Instead of the reaction with compounds of the formula XVil (Het'-SMe or

Het'-C1), however, a reaction is carried out with a compound of the formula
XX



such as ethyl ene glycol nononethyl and nonoethyl ether, ety eWelll ycol 20
di met hylwetonsgsoédi gl yne); ketones, such as acetone and burCEIBPPE;008831 des,
such as acetam de, dinethylacetam de and di et hyl f or mam de (DWF);

nitriles, such as acetonitrile; sulfoxides, such as dinethyl sul foxide
(DMSO); carbon disulfide; carboxylic acids, such as formc acid and acetic
acid; nitro conpounds, such as nitronethane and nitrobenzene; esters, such
as ethyl 25 acetathhCand mi xtures of said solvents. It is furthernore

possi ble for_a radica R2, R3, R4, R5 and/or R6 to be converted into
anot her radiBH—Ry, , R5 and/or R6. It is thus possible to
saponi fy an ester ornula | under standard 30 conditions, for
exanpl e NaOH i n di gkane/ wat er, 0-60C. XV 01/58893 PCT/E JLI 000 84 -38
The conversio Oj/“%l cyano group into an am dino group is carried out by
reaction wth, % or Hexanpl e, hydroxyl am ne foll owed by reduction of the

N- hydr oxyam di ne using hydrogen in the presence of a catalyst, such as, 5
for exanple re an am dine of the formula | (R3 =

- C(=NH) - N&s?@o&%ﬁﬁé@@%fk@n@%&ﬁ%t ed onto a nitrite of the formula I.
The adduct i Me-B<C(sNRYY+SMEY carriedXt in a number of steps by, in a
manner known_per se, a onverting the nitrile_ int hi oam de usi ng H2S
and then coWUBrSPPﬁﬁqPﬁ@gﬁtﬁjﬁtWtw @”iwlﬁet%éh%fﬂfﬁég% i ng

S-al kyl igm dgﬁ,q“%est er using an al kyl gpyng agent, for exanple CH3l, and
then reacting the thioester wwth NH3 to give the amdine, b) converting
the nitril eThatradicais Bbendfpomentignedrirdtheccdrapounds g aanl XiXce XN aré or

exanpl e ethanol _in th g.re ence of HCl, and treating this ester with
anmoni a, oraﬁﬂef'esgt'?ﬁ%j Whe nitrile with Iithiumbis(trimethyl 15

silyl)am de, and subsequently hydrolysing the product. The conversion of an
am no group _into a guanidi no %roup is carried out using an am dating
agent, for EeEmmpsunds ofdhedemaulg X%- di net hyl pyrazole (DPFN), which is

enpl oyed, in particular, in the formof its nitrate. The

R3-(CH,),-A-(CH,),,-O N X
N

10 R? ,

in which R?, R?, A, n and m are as defined in Claim 1, can be prepared
analogously to the synthesis sequence in reaction scheme 4 by replacing
the compound lla-1 with a hydroxyl-substituted indole compound XXIi

j HO‘@ XX
\

R2

T

15 in which R? is as defined in Claim 1. After reaction of the hydroxyindole
XXII with a compound of the formula XV and removal of the amino
protecting group SG®, as described above, reaction is possible, depending
on the substituent R?, with a compound of the formula XVIi or XIX or with a
compound of the formula XX followed by reaction with a compound of the

20 formula XXI. Free amino groups in compounds of the formula XVII are
protected by amino protecting groups during the synthesis.



20 conversion is advantageously carried out with addition ofjd/b#ge, such
as, tri.etwyploasesse or ethyl diisopropylamne, in an inert spgtwepéyg@igssol vent
m xture, for exanple water/di oxane, at tenperatures of fromO to 120C,
preferably from60 to 120C. 25 Furtherpgye, free ami no groups can be
acylated in a conventional manner wusing an acid chloride or anhydride or
al kyl ated using an unsubstituted or substituted al kyl halide,

advant ageousTheiimvestioriéeewiserelstas tosirmpaundsi efthefoimylaahe or  THF,
and/or in the presence of a base, such as triethylamne or pyridine, at

tenperatures of from-60 to +3@ A base of the fornmula I can be
I on It using an acid, for

converted i nR8-{ChE) aAgCH, f-S
exanpl e by reaction of equi val g ts of the base and the acid in an
d by . WD 01/58893 - 39 23 AUG 2004

inert solvent, such as ethanol, follo
PCT/ EPO1/ 000 4 evapor at i on. Suitable apbds for this reaction are, in
particul ar, those which give physiologically acceptable salts. Thus, it is
possi ble to ﬁﬁ@hgﬁorganic acids, for exanple sulfuric acid, sulfurous
acid, dithio &Cid, nitric acid, hydrohal i ¢ acids, such as hydrochloric

aci d or hydrRBrR¥iA raghdm a@as@eﬂh@awca@'wm OrSEfR tﬁérecffor exanpl e,
orthophosphoric acid, sulfamc acid, furthernore organic acids, in

parti cul al i phatic, alicyclic, ar al | phatic, aromatic or het erocycl iC

nonobasi ¢ or PP&E{@@%O%%&JM&%S’foﬁﬁ’ulzag('bﬁ sul furic acids, for exanple
exano

formc acid, atcé acl propi ofi ¢ acl I c acid, octanoic acid,

decanoi ¢ aci 6—(31(6&45@&:3&@1@nmm-a-ylcmﬁladﬁﬂapoxyc)rrmm@t 10 pivalic acid,
dlethylacetlc acid, malonic¢ acid, succinic acid, pinelic acid, fumari c

aci d, mal el c ’é@r N-bergylpyidipiug- ZtEQﬁ@FPEPTQQPW)"’I%"P BYERRIOMiGRir i ¢ aci d,
gl uconi c K 5@%; cid, isonicotinic acid, net hane-
or et hanesu n@?ﬁeam gl éﬁ‘en )g%su ?@Hlecél acid, trinet hoxybenzoi c acid,
10  6-[3-(4,5-dihydro-1H-imidazol-2- yl—amlno)propoxy]indole or
6-[3-(4,5-dihydro-1H-imidazol-2-yl-amino)butoxylindole.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene and xylene; chlorinated hydrocarbons,
15 such as trichloroethylene, 1,2-dichloroethane, tetrachioromethane,
chloroform and dichloromethane; alcchols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol and tert-butanol; ethers, such as diethyl
ether, diisopropy! ether, tetrahydrofuran (THF) and dioxane; glycol ethers,
, such as ethylene glycol monomethyl and monoethyl ether, ethylene glycol
20  dimethyl ether (diglyme); ketones, such as acetone and butanone; amides,
such as acetamide, dimethylacetamide and dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethylsulfoxide (DMSO);
carbon disulfide; carboxylic acids, such as formic acid and acetic acid, nitro
compounds, such as nitromethane and nitrobenzene; esters, such as ethyl

25 acetate, and mixtures of said solvents.

It is furthermore possible for a radical R', R?, R? R? R® and/or R to be

converted into ancther radical R, R, R®. R* R® and/or R®.

It is thus possible to saponify an ester of the formula | under standard
30 conditions, for example NaQOH in dioxane/water, 0-60°C.



adamant anecar boxylic acid, p-toluenesulfonic acid, glycoli @y, enboni c
15 acid,wWOmwiss898henoxyacetic acid, aspartic acid, gI utam B %{}ops-tol I ne,
gl yoxylic acid, palmtic acid, parachl orophenoxyl sobutyric acid, cyclo-
hexanecar boxylic acid, glucose 1-phosplygte, napht hal enenono- and
-disulfonic acids or laurylsulfuric acid. Salts with physiologically un-
accept abl e acids, for exanple picrates, can be used to isolate and/or
purify 20 the conpounds of the formula I. On the other hand, corrpounds of

the formulfng A0eRGonBMEERE drBLB ibBCart AfGRBYRGLAS o5l Slhys, Ln

particul ar I ne ear salrs, |nto t he

cor r espondi regctianmwitt, for ea:thple Unydraxylbarsire fbiIOWeGmeacﬁ@dbﬂmd'lydr oxi de,
pot assi um hydroxi de, . sodi um car bonate or potassium carbonate). As salts

cone 25 furhrurdigrarsidies veinady Krashin e Brasence of asalalysk sUBB agi met hyl -

diethyl g ang, ‘é’xbﬁgﬁéoﬁ%ﬂ@m”' um sal ts, nonoet hanol - di et hanol - and
dii sopropyl anmoni Um sa cycl ohexyl - and di cycl ohexyl anmoni um sal ts,

di benzy! et hiyl emieditapreparenars attidinefof thd ésrrmnia | (ROE -€xaNpl)dHgal ts with
arginine or lysine. 30 The cogﬁounds of . the formula | contain at |east one

centre of cRTPHINIEFaRRe adductedante g ritriigiof the Wrﬂbﬁ%hﬂ‘%ﬁd@{ﬁtl%ﬁl y active

form Race ﬁ@ﬁ; cally or
chem cal ly by n%aébm)géﬁ% %@Eﬁg‘éﬁﬁ%g%g@%W%gjné %ﬁ%@%4 known
per se. Di as)eomertng thanﬁritﬁ iete adhioaniide wsihg H@&lmlddheamnvertmgitmure by
reactlo W th an. IIC| actlvere ol .agent sui tabl e
resol vi E)g PRy 'é‘t% rPW‘qu'T‘Q QK‘VE@‘ 3@'&&9‘?5%%%51‘?@9 é’ﬁ&"i % orns of
tartaric aCéQ’entdf@fCéEéfhﬁlérGﬂﬁl' gna%éh réﬁtﬁﬁ‘@ztﬂythﬁ‘fe%ﬁir'vﬁtrﬁﬂl-@m@Wbde' ic 5
acid, malic acid, lactic acid or the various optically active
g:arrphor sul f i amidine d), cenusiting thesnigrlephtsr thel dasrgspoading imide @stefvant ageous
's enant| Ongéing an alcohol, for example ethanol in the presence of HCI, and treating

this ester with ammonia, or c¢) reacting the nitrile with lithium bis(trimethy|-

15 silylyamide, and subsequently hydrolysing the product.

The conversion of an amine group inte a guanidino group is carried out
using an amidating agent, for example 1-amidino-3,5-dimethylpyrazole
(DPFN), which is employed, in particular, in the form of its nitrate. The

20 conversion is advantageously carried out with addition of a base, such as
triethylamine or ethy! diisopropylamine, in an inert solvent or solvent
mixture, for example water/dioxane, at temperatures of from 0 to 120°C,
preferably from 60 to 120°C.

25 Furthermore, free amino groups can be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alky! halide, advantageously in an inert solvent, such as
dichloromethane or THF, and/or in the presence of a base, such as
triethylamine or pyridine, at temperatures of from -60 to +30°C.

30
A base of the formula | can be converted into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the

base and the acid in an inert solvent, such as ethanol, followed by



resolution with the aid of a colum filled wth an optlcally
resol vi ngwaeessge3( f or exanpl e di ni trobenzoyl phenyl gl yci ne) pcﬂ%p%%@ﬁ e of a
suitable eluent is a hexanel/isopropanol/acetonitrile mxture, for exanple
in the 10 volune ratio 82:15:3. The di asjeereoner resolution can also be
carried out by standard purifi- cation processes, such as, for exanple,
chromat ography or fractional crystallization. 15 It is of course also
possi bl e to &depeiatiep: Seirpble %@id‘ﬁw tbtﬁm@@ﬁhds ang, lmmrtlcﬁl.damthese whicht he

nmet hods descr, art are al ready
optical ly acg}@e&%ﬁ@\églﬁ% ta\% et ﬁ@'ﬁ'rgr ﬁl'ﬁtp@s'm]? IS EHROEGRTE al

pr epar at i ons acieMorkapp|& isuffunt alcﬁ;a%hlfef&scaﬂaoamﬂo% ddite Aivicadig | and/or
a physiologically acceptable salt or solvate t hereof prepared, In

parti cul ar bydrihalic lesids such st nystiechiTrie actmpbluydmbmmmm:uﬂ ghasg-a | can be

br ought It age farm,her e at_ | east. one solid,
i qui d a pﬁgﬁﬁ‘alcf%ugacﬂ |eéﬁf“pc;? %@POHHEC'%U aayc 8gd. i n

conbi nat i on mmhbrme@rga@it%c?& fwbtahftful@rfélle%nbngrc%!éh@rﬁr%n ﬂa@@e
preparations can be used as nedicaments in human or "veferi nary 'medi ci ne.

Sui t abl e excPpmBatieonhetaspgemicanenchatie Q&ﬁpb'bﬁllﬁsmahc&dlw\,ﬁumbnlcmre sui tabl e

for enteral I renter I cal ad.mm tra 30.tion

and do not réac'tm?(/e\né&ﬁgt ﬁ(‘g%ﬁ%b@le@’%&aaﬁ {5‘?' R{ﬂpéf"'w&ta&f he\%@@@'ccabl e

oi I's, benzyl asid; obdriic atily devendik e, Swexﬁaéb’&ﬁ@wa%ﬂﬁ ddtatsedishoic sdiMcer ol

triacet ate %el atine, carbohydrates, such as |actose or starch, magnesi um
ta

st ear at e1U t aPNVaHE agids diethwlacsticasid, enalenicacid, suneinic ecicpimaliagesid, 23 JULY
204 WO 0115§§ﬁ§r EQ&’ Wﬁ%éﬁ%@é‘ |aft‘t1aclbnta‘??érfd §éib%an£ %Blo%ﬁnc% |d s, coated

tabl ets, capsu gr anu S, sui table

for rectal agmmnai aradj ascabie amnomisbtimcia&ﬂad nsmcbmhbacqurmémaaat er al

adm ni strati O%a%re%u gtl'u%tacng Sbeerre%feglrJ gnln% E%IA tnmethoxybenzoxc acid,
adamantanecarboxylic acid, p-toluenesulfonic acid, glycolic acid, embonic

15 acid, chlorophenoxyacetic acid, aspartic acid, glutamic acid, proline,
glyoxylic acid, palmitic acid, parachlorophenoxyisobutyric acid, cyclo-
hexanecarboxylic acid, glucose 1-phosphate, naphthalenemono- and
-disulfonic acids or laurylsulfuric acid. Salts with physiologically un-
acceptable acids, for example picrates, can be used to isolate and/or purify

20  the compounds of the formula 1. On the other hand, compounds of the
formula | can be converted into the corresponding metal salts, in particular
alkali metal salts or alkaline earth metal salts, or into the corresponding
ammonium salts, using bases (for example sodium hydroxide, potassium
hydroxide, sodium carbonate or potassium carbonate). As saits come

25  furthermore substituted ammonium salts, for example the dimethyl-,
diethyl- and diisopropylammonium salts, monoethanol-, diethanol- and
diisopropylammonium salts, cyclohexyl- and dicyclohexylammonium salts,
dibenzylethylenediammonium salts, furthermore, for example, salts with
arginine or lysine.

30
The compounds of the formula | contain at least one centre of chirality and
can therefore exist in racemic or optically active form. Racemates obtained
can be resolved into the isomers mechanically or chemically by methods



aqueous sol utions, furthernore suspensions, enulsions or inpllanflq,#nd 5

sui t abl e Werowrssgascal application are ointments, creams or ?E‘fﬂ%ﬁﬁoooﬂ:{m
novel comnpounds can al so be |yophilized and the resultant [yophilizates

used, for exanple, for the preparation_gfyinjection preparations. The
preparations irrﬁdi cated may be sterili zeg‘oand/or conpri se assistants, such
as lubricants, preservatives, stabilizers and/or wetting agents,

emul si fi ers, KN@Wws gier sef Biasteraanyensgretpretesablyi formed som the Raddnsic

subst ances, of further _active

I d/ luralit _

i ngredi ent s, %@Feeéﬁi%gcg{oih\gﬁﬁ@ngcﬁﬁtgzaﬂw K FSSOlREI0 agpntnExamatesel as an
i nhal ation smieableirésélﬁin@%gérhé%rééﬁuéélyﬁé ) aéias,l&&ﬂzgﬂqé Bg%@ucf)' ve
ingredient is either dissolved or suspe dg I’ n a prope r
ARCITRTNR i e ey s Lo st LR

' ' L; b eaqus use ) : _
case one or AP nalf R IEHRE RO S sl tog  Baers Rica ashe sorooniulonr o

| it S

N th the ai @ af cotreat PaniendiRIft' R ALY e BRAR T BRBEPERE " and
“their physi mgiw@nlwitllamaapmm zi_scelaiirmrffilI@?With@(mh?gﬁbbﬁgeéédﬁv?g?g?%@' bitors
' ' f il n particular | , :
nfarcti on. S8 BrPrEiTe diteheeloyieheaabsine: s esamie shasuisple
ost eopor osi Sglukhf is%'ﬁ@ké@%@?@pheiéﬁgl%i&nﬁve mﬂufg%f)gggrglpg%pethga

according to Claim1 and/or physio-"l"ogical 'y "act lts are
al so uséa i VPR IBHgi82215:8r ocesses which are nmintained or propagated by

: | rvQp . : " et
et nopat hy e JRR b oG Dibl R Ase BeoTrind ohibs sendaramuriis. 2 3 3 L
2004 \\D 01/caRBATroPETsds OLEARRBTrdanhe é%mg@fa}w%%aﬁo the

invention are general |y adm nistered anal ogousl| nown
commer ci al | )Pr&%é‘fllzéﬂpﬁ- peptides, but in parti-

15 It is of course also possible to obtain optically active compounds of the
formula | by the methods described above by using starting materials which
are already optically active.

The invention furthermore relates to pharmaceutical preparations com-
20  prising at least one compound of the formula | and/or a physioclogically
acceptable salt or solvate thereof prepared, in particular, by non-chemical
methods. The compounds of the formula | can be brought into a suitable
dosage form here together with at least one solid, liquid and/or semiliquid

excipient or assistant and, if desired, in combination with cne or more
25 further active ingredients.

These preparations can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
are suitable for enteral (for example oral), parenteral or topical administra-
30  tion and do not react with the nove! compounds, for example water,
vegetabie oils, benzyl alcohols, alkylene glycols, polyethylene glycols,
glycerol triacetate, gelatine, carbohydrates, such as lactose or starch,
magnesium stearate, talc or vaseline. Suitable for oral administration are,



cul ar anal ogously to the conpounds described in W 99/ 30713267{#&“;@4

94/ 12478wOomskeasabl y i n doses of from about 0.05 to 500 npgtAapymed@r ticul ar
fromO0.5 to 100 ng, per dosage unit. The daily dose is preferably from
about 0.01 to 2 ng/kg of body weight._kewever, the specific dose for each
pati ent depends on a wide variety of factors, for exanple on the eff i-
cacy of the specific compound enpl oyed, on the age, body weight, general
state of hel RATHCYaK, tablets neilla eaated tahlats, capsulesdpoedérsd gednules,

adm ni stratj 10. te .of cretjgn,, medi canent conbi nation and
ceveri 1y of s Ricts SR, St Yot Bl Harr el SPHE e SORPpF ey

Par ent er al suitable St paricpterabadiirétestictiarc Do GoRs hrBfiraMly cﬂllyl ol €nperatures
are given in C. In the exanples below, 15 "conventional "work-up" neans

that the or@dfeupsRlsions, fudbaedons suspeasipnsaeadilsidbsCOBNplaNnts, iamd, | f

desired gnitf . sol ut | t he ph ted,
dest 10 UM o S LA B BBl MO Freanhl5, BRSER, 38 SR aLe
product is Welfdm&meWﬂph%hMEeé'a'nquafe_rgglhltazrgwcﬂjrﬁ%téé' ve HPLC

and/ or by g@/stal lization. If desired, the purifie conpounds are

freeze-dri édbedbprexampie,forthe praparationmfiniestiom prepasatiens. The

t itril - (0 30 ' . t 4:1. Rt d t th
Fetenti on (rapargors indiced mel b bRiPEa SPLIE comiisq o ERRRS sugh o |
Phenyl ( 6- O de hutyidamts)|préserivatived) wtdbifzérsdirbhvbttihg agetitd anarsiffer§-  di one
2 30 5 (22.4 ”lé‘%ﬁi?f 6- benzyl oxyi ndol e to?et her with 2.26 ml (22.4 mmol )
of beﬂg)af dﬁgﬁ@“ ying the,03motia prafsire, ffensulstarcesadyes. flaveuts net hyl

s 3 SIS P ool Al o oAU B cfg o 1

vitamins.

For administration as an inhalation spray, it is possible to use sprays in
15 which the active ingredient is either dissolved or suspended in a propellant
gas or propellant gas mixture (for example CO; or chlorofluorocarbons).
The active ingredient is advantageously used here in micronized form, in
which case one or more additional physiologically acceptable solvents may
be present, for example ethanol. Inhalation solutions can be administered
20  with the aid of conventional inhalers.

The compounds of the formula | and their physiologically acceptabie salts
can be used as integrin inhibitors in the combating of ilinesses, in particular
thromboses, cardiac infarction, coronary heart diseases, arteriosclerosis,

25 tumours, osteoporosis, inflammations and infections.

The compounds of the formula | according to Claim 1 and/or their physio-
logically acceptable salts are also used in pathological processes which are
maintained or propagated by angiogenesis, in particular in tumours, reste-

30 noses, diabetic retinopathy, macular degenerative disease or rheumatoid
arthritis.



-43 stirred at 30C in the presence of 129 ny (1.1 rmol) of L2 pedl il unti
the reacwoan/semiconplete (3 hours, TLC check). The n1xturp?iﬁmgﬂ&ﬁ dto
cool to roomtenperature, and the precipitate formed is filtered off wth
suction and washed with ether. After tRherough drying, the crude product
5-[ phenyl (6-0 5

benzylindol - 3-yl ) net hyl ] -2, 2-di net hyl -1, 3- di oxane-4, 6-di one is reacted

further withbdg Sﬂbﬁ’t&ﬁ@ﬁsrﬁﬂcbfdlﬁgmﬂmlmEDﬁangbnaralgf@alhmte#&cB 50: 50 -
= acetonitrile/water +

5 306 of Ten haipURESE 10 pthdfkritwn gorpimsr ey dyailable patdidesabunt pARL R =

3; FAB-
g phenyl - Sl\/(ﬁ‘%ulgﬁ/%éaloglolﬂzﬁ Jfﬁheﬁ)@gr°5'393r?aet5§”b‘§di'%Vgo 9%/’1397 aln)d of 2 are

i ntroduced i YW@ 9301247 S fprefenglly dnslopgs obifrne aloget M6 to WOOIMZOoM ny of copper

| uxed with
BT oS orPa ey Forf 08 1 200 o, HhE doRBefuiny ir%&uéﬂ%e? B preféraply cd
t hrough ki esmdmtﬁvoutct@ﬁtéglrh@mgrbf'b‘éd VARGRE Hisive @eﬁy‘ enygaget take“

up in ethyl acetate. Conventional work-up~gives et
O benzyl i ndd#ach Wl)%?tc%nﬂmiﬁém ide vaaemnfn fecteds, Hor ehampstﬁ o ttag Bfi- on

b 65,25 SR FRUREIRCSIRSRhitofhedl e ol o Vg peent
t ol uenel acetslateéfﬂealfkt sexOorf lhéﬂf&%ﬂﬁtlhwﬁd mei‘r%h oﬁadfwérﬂ% éataon ¢ 3
3- phenyl -3-(6-h yd roxyi ndol -3dy prop ion ate 4 3. mol ) o

are di s§9l ved Ihe wate of egeralionams mimr’dyeahoe@ndabﬁty 121;c mggpéartr;g g;
ST o LIRSS 8 A PTG PekdRefl SR iGtbods”, T
t he catal ystpreferfed.tered off and rinsed with a little WO Ol/ 58893 -44 23
JuLy 2004
Above and below, all temperatures are given in °C. In the examples below,
15 ‘“conventional work-up” means that the organic phase is washed with satu-
| rated NaHCOj3 solution, if desired with water and saturated NaCl solution,
the phases are separated, the organic phase is dried over sodium sulfate
and evaporated, and the product is purified by chromatography on silica
gel, by preparative HPLC and/or by crystallization. ¥ desired, the purified
20 compounds are freeze-dried.

HPLC: eluent A = water + 0.3% of TFA, eluent B = acetonitrile/water +
0.3% of TFA in the ratio 4:1. R; denotes the retention time. R: denotes the
retention factor.

25
Example 1:
1. S-[Phenyl(6-O-benzylindol-3-yl)methyl]-2, 2-dimethy!-1 ,3-dioxane-4,6-
dione 2

30

5 g (22.4 mmol) of 6-benzyloxyindole together with 2.26 ml (22.4 mmol) of
benzaldehyde and 3.23 g (22 .4 mmol) of Meldrum's acid (2,2-dimethyl-1,3-
dioxane-4,6-dione) are dissolved in 100 ml of anhydrous acetonitrile and




PCTI EPO / 00084 et hanol, and the solution is evaporated, givinhg.et gl

3: phenyl W& §Bsg8ydr oxy- i ndol -3-yl)propionate. HPLC (RP-8r/rpogoiogent A/ B
99:1 -4 1:99 in 1 hour) R = 40.3 min; 5 TLC Si-60, toluene/acetone 4:1,
Rf = 0.2; FAB-Ms: (M+l) = 310. 4. Ethylgz._

3- phenyl - 3- [ 6- ( 3- hydr oxypr opoxy) i ndol - 3-yl' | propionate 5 10 1.2 g (3. 388
nmmol ) of 4 are refluxed overnight in 30 mMl of acetone together wth 0.66

m (7.6 mmoisfired -3 6no-theprepenes obihed mal(lgl praoel orfrixm»rphne unpbtr@ssi um

b I filt f f d th
filtrate i s eoait Bremorpit (Enhida” S ek L eButs v vy st o
graphy on SIrbomeﬁgieréﬁlréeéﬁd HPIRPitah@ Foranal @qmteﬁé@oﬁvﬁth dudiohandi Vi ng
15 et hyl 3-phenyl roxypropoxy) i ndol -3-y 1] prop ionate.

HPLC. (RP- 18vasjleaidwmtetwr er thorough deying, thetmsudg product £2[pheniyi(6-O-TLC:

Si - 60, tgl / 1. F = 368, 20 5. Eth
3 phenyl 5. R Py bl 2 bl L pr B b e Biepeas sorg Ry -

am noJ pr opoxyth&ow|thdudfuHbep pusnéition. 6 500 ny (1.36 mmwl) of 5 and 550 ny
(2.04 mol ) of 2-(2,2,2-trichloro- 25 ethoxycarbonyl am no) pyridine and 907

nmg (2.72 mmol) of triphenyl phosphine (pol ymer -bound) are introduced into

legdwca(r)];)oiﬁygéoaépdﬁg':gf%@ e&ang%pl Onl ﬁél'gégﬁ%{mcﬁ'&’ﬁ[)‘g _amfx’%ltgrDELD) in 7.5

m of THF i g 29dedris o0pW §@et6hntnlbﬁ9éﬂe¥¢@§‘§foaéﬂﬂeAQlVﬂf R{PY1PHge of 30
m nut es. The TLC check shows 30 conpl ete conversion after 1.5 Hours. The

pol ymer 19s flilG:e5ieD, dc:fuenafﬁi:ettme 45bIRit5 @3; i s washed with a little water,

dried and emﬁ (ﬁ/' SI due can be by chromatography on silica gel
(el uent gradi ue et one 23.1 .it2R WD 01/58893 PCTI EP01100034

2. Ethyl 3-phenyl-3-(6-0O-benzylindol-3-yl)propionate 3

15 5g (11 mmol) of 2 are introduced into 30 mi of anhydrous pyridine together
with 300 mg of copper powder and 3 ml of dried ethanol, and the mixture is
refluxed with stirring for 3 hours (TLC check). The mixture is subsequently
filtered through kieseiguhr, the solution is evaporated, and the residue is
taken up in ethyl acetate. Conventional work-up gives ethyl 3-phenyl-3-(6-

20  O-benzylindol-3-yl)propionate, which is purified by chromatography on
silica gel using toluene/acetone 20:1 as eluent.

HPLC: (RP-18, gradient A/B 50:50 — 1:99 in 1 hour as above) R, = 54 min;
TLC: Si-60, toluenefacetone 4.1, Ry = 0.7
25 FAB-MS: (M+1) = 400.

3. Ethyl 3-phenyl-3-(6-hydroxyindol-3-yl)propionate 4

3.7 g (9.26 mmol} of 3 are dissolved in 60 ml of ethanol and hydrogenated
30 for 2.5 hours at room temperature and atmospheric pressure in the pre-

sence of 900 mg of pailadium/10% on activated carbon. When all the

benzyl has been removed, the catalyst is filtered off and rinsed with a little



-45 20:1 --+ 4:1), giving ethyl 3-phenyl-3-(6-{3-[(pyridin-2-yl)(2, 2, 2-

tri chl or ogbhexygar bonyl ) am no] propoxy}indol - 3-yl) propi ona]'g giggfoobim( RP- 18,
gradient A/B 99:1 -> 1:99 in | hour) Rt =56.1 mn 5 TLC gn

t ol uene/ acetone 4:1, Rf = 0.5; FAB- I\/S:_% _1) = 619. 6. Ethyl .

3-phenyl - 3-{6-[(3-pyridin-2-ylam no) pfopéxy]indol-3-yl}propionate 7 10 275
mg (0.44 nmmol) of 6 are stirred for 2.5 hours at roomtenperature with 500

zi nc dethianol.andthedolwtitreis svapofatedhivig &est 3-HranlA3iE. wpf  THE
we(r)lfthe reacti gnoi s conplete, the gi nc i rsbei Igt ergd_ g]h% W%é S@dlﬁ’l)gn S
evapor at ed, 'BAA-SAAreRIOAAE. i s purified by preparat i ve HPLC on RP-18

(el uent gradient water/acetonitrile 99:1 -> 1:99), giving ethyl

3-phenyl -3-{6 15 [(3-pyridin-2-ylani no)propoxy] indol -S-yl } propi oEat e _
trifluoroacdtRLe: (RPLB, JrEfekBA/mDadi ey B 1 Aud R T4d POid." 1 hour) R =
42.8 mn_. FAB-NM5 (Mrl) = 444. 20 7. _ T _

3- Phenyl 53- {18-G:35ipN r toltienezagatane o, R,op0x%y] i ndol - 3-yl }propionic acid 8 80
ng (0.18 mrq}AB é {M-@ _%i[1 solved in 2 nl of dioxane, and the mixture is
stirred overni g‘M a rﬁ))an nperature with 0.9 m of 1 N NaCH (0.9 mmol).
25 When the ether cleavage is conplete, the solution is neutralized with a

little acetjc acid, giving 3 i _ o .

- phenyl - 3-{ 6{e EDX'@PPQF%Q'?%(%IWHEQWPWW])IﬂdeB—%B]de:plena@)@| onic acid. I
Preparative HPLC gives 3-phenyl-3-{6-[3-(pyridin-2-yl- am no)pr opoxy] i ndo
-3-yl}propionic acid trifluoroacetate; mp. 232 (deconp) : 30 HPLC: 1
(RP- 18, 1@r adi 2,gt(3BBrdfol) of 4 ake 98NURdloVeright B 36 mfbfadBidne 1SERdE (ML)

- 41?' 23 ‘W%h 0.%%Orﬁl ?%6?%/7}2%%?%—5%%0-1 -propancl and 2.1 g (15.2 mmol) of
potassium carbonate. After cooling, the insoluble residue is filtered off, and
the filtrate is evaporated. The crude product can be purified by chromato-
graphy on silica gel (eluent gradient toluene/acetone 9:1 — 4:1}, giving

15  ethyl 3—phenyl-3-[6-(3-hydroxypropoxy)indol-3-yl]propionate.

HPLC: (RP-18, gradient A/B 99:1 — 1:99 in 1 hour) Ry = 42.4 min;
TLC: Si-60, toluene/acetone 4:1, Ry = 0.1;
FAB-MS: (M+1) = 368.

20
5. Ethyl 3-phenyI-3-(6-{3-[(pyridin-2-yl)(2,2,2—trichIoroethoxycarbonyl)-
amino]propoxy}indol-3-yhpropionate 6

500 mg (1.36 mmol) of 5 and 550 mg (2.04 mmol) of 2-(2,2,2-trichloro-

25  ethoxycarbonylamino)pyridine and 907 mg (2.72 mmoal) of triphenyl-
phosphine (polymer-bound) are introduced into 7.5 m! of anhydrous THF,
and a solution of 0.32 mi (2.04 mmol) of azodicarboxylic acid diethy! ester
(diethy! azodicarboxylate, DEAD) in 7.5 m! of THF is added dropwise at
room temperature over the course of 30 minutes. The TLC check shows

30 complete conversion after 1.5 hours. The polymer is filtered off, and the
solution is washed with a little water, dried and evaporated. The residue
can be by chromatography on silica gel (eluent gradient toluene/ acetone



PCTI EPO /00084 Exanple 2 1. Ethyl 3-phenyl-3-(6-[3-[(im dpzaly 2ay!) (2, 2, 2-
tri chl omambhisggyrar bonyl ) - am no] propoxy}i ndol - 3-yl ) pr opi gt /ooos4
Corresponding to Exanple 1.5, 907 ng (2.72 mml) of triphenyl phosphine

(pol ynmer-bound) are added to a solutiopsof 500 ng (1.36 mol) of 5, 527 ny
(2.04 mol) and 2-(2,2,2- trichloroethoxycarbonyl am no)i m dazole in 7.5
m of anhydrous THF, and 0.32 ml (2.04 nmol) of DEAD are subse- quently

sl ow y addéd: ‘HF@M }sgi\aingrahbyh&-phgeyla&-(ﬁ-éﬁ-[(plyédh‘e?tyﬂ)i(hﬁ 2-s stirred 10

over ni ght, nmer tereqd off, and the THF. solution is washed with
vater. Sar | dicgpERethgse hAEY WRSGIRCEE TGO\ IR BISRIEL |5 purTied by
preparative HPLC, giving ethyl 3-phenyl-3-(6-{3-[(im dazol -2-yl) (2,2, 2-
trich I oroethoxycarbonyl)am no] propoxy}indol-3-yl)propionate trifiuoro-
acet at e. 15—IFHB]:C(RIPHIB madignaﬁi’&ﬁe IALB198 ih 1 heoar)R:$956 1 n’hirhour) Rt = 47.5

mn; FAB- M %} 608. 2. Ethyl 3-phenyl-3-{6-[3-(imdazol - ylamno)
propoxy?l nddiC: 3'3|y‘13 ﬁPWW@OnQG 1L(Rf(f)pr%spondl ng to Exanple 1.6, 185 ng

(0.304 nmo ed with 400 ng of zinc dust and 0.4 m of
acetic acmﬁpl‘%%anm ?‘) ﬁggtand the mxture is worked up. Purification is

carried out by preparative HPLC on 25 RP-18, giving ethyl

U 11 uor oaceBatil S pPety S IEp A A Rp B OB INCOES9GTA B Ry

40.9 mn; FAB-Ms: (Ml) 433 30 WO 01/53893 -47 23 JUL 2004

10 275 mg (0.44 mmol) of 6 are stirred for 2.5 hours at room temperature with
500 mg of zinc dust, 0.5 ml of water and 0.5 ml of acetic acid in 5 m| of
THF. When the reaction is complete, the zinc is filtered off, the solution is
evaporated, and the residue is purified by preparative HPLC on RP-18
(eluent gradient water/acetonitrile 99:1 — 1:99), giving ethy! 3-phenyl-3-{6-
15 [(3-pyridin-2-ylamino)propoxylindol-3-yl}propionate triflucroacetate.

HPLC: (RP-18, gradient A/B 99:1 — 1:99in 1 hour) R; = 42.8 min;
FAB-MS: (M+1) = 444

20 7. 3-Phenyl-3-{6-[3-{pyridin-2-ylamino)propoxylindol-3-yl}propionic
acid 8

80 mg (0.18 mmol) of 7 are dissolved in 2 ml of dioxane, and the mixture is
stirred overnight at room temperature with 0.9 ml of 1N NaOH (0.9 mmol).
25 When the ether cleavage is complete, the solution is neutralized with a little
acetic acid, giving 3-phenyl-3-{6-[3-(pyridin-2-ylamino)propoxylindol-3-yl}-
propionic acid. Preparative HPLC gives 3-phenyl-3-{6-[3-(pyridin-2-y|-
amino)propoxyJindol-3-yl}propionic acid triflucroacetate;, m.p. 232°
(decomp.).
30
HPLC: (RP-18, gradient A/B 89:1 — 1:99 in 1 hour) Ry = 34.7 min,
FAB-MS: (M+1) = 416.



PCTI EPO / 00084 3. 3-Phenyl -3-{6-[3-(i m'zgazol ((2) %ISZm' nol)) f szJU;r?gULSt - red
Xy]i ropionic acid 11 ny . nmo Q
2'[ QI?SCy]1 or“dg%ﬂsﬁg%dr}spi npl m of 5 dioxane together with 0. Spﬁirmgf"’ﬂoo?\f HCI
(0.3 mmol ), giving 3-phenyl -3-{6-][ 3- (!_ ) d_azol - 2-yl am no) pr opoxy] i ndol - 3-
yl }propionic acid. Preparative HPLC gi'v 3- phenyl - 3-{6-[ 3- (i m dazol - 2- -
yl am no) propoxy] in do 1-3-y I)prop ionic acid trifluoroacetate. 19 HPLC.
(RP-16, gradEsempdéB 99:1 -* 1:99 in 1 hour) Rt = 33.4 mn; FAB-Ms: (M)
= 405. Exanple_3: Anal ogously to Exanple 1, reaction of 6-benzyloxyindole
15 with 4- rreﬂh’gfﬁm\ﬁz&ﬂ ;ﬁj@ﬁn&l@lﬁi@g@hlaenggaﬂmwmmeﬁwe]_ ; F:tg;rg:l)s}/es
3-(4- net hyl 5 e m no) propoxy]i ndol - 3-
pr f)pi oni cyagiagi.ﬂyé 'E%Drc{)%;’ubgg&g&i)@)gb@iﬁ@é g-(4_— nmet hyl o _
phenyl)-3-{6-[3-(pyridin- 2-yfan no)propoxy]indol -3-yl}propionic acid
trifluorqacepate; 20 with 3-nethyl benzal dehyde and subsequent synt hesi s
sequencec%i vegrresppad XHeRg! 1.5, 907 eng 2. TP ynrmal) of Zighenylphosphine

(ot hyl phosidy PEF Pl el at § soflch on Bachinall i 81 81 ) o opi o
A et & Lob2Ecng &"@4 mo?ar‘g%?ﬁt%w;}w 3- )gg?;\% pyrﬂh??lﬁqg y Igm' no)
E?’g;gi;i ?nggﬁ%%ﬂ%ﬁrﬁfﬁ%ﬁwéTﬁﬁ, @_n%@?{.%gm_}:lp(,?é}famol)/ef BBAD ate subse-
(25 7y P o g o BOAPARRE o L T g o
10 overnight, the polymer is filtered off, and the THF solution is washed with
water, dried over MgSO, and evaporated. The crude product is purified by
preparative HPLC, giving ethyl 3-phenyl-3-(6-{3-[(imidazol-2-yi)(2,2,2-
trichIoroethoxycarbonyl)amino]propoxy}indol-3-yl)propionate trifiluoro-
acetate,
15

HPLC: (RP-18, gradient A/B 99:1 — 1:99 in 1 hour) Ry = 47.5 min:
FAB-MS: (M+1) = 608,

2. Ethyl 3—phenyl-3-{6-[3-(imidazol—2-ylamino)propoxy]indol-3—y|}propionate
20 1

\ Corresponding to Example 1.6, 185 mg (0.304 mmol) of 9 are reacted with
| 400 mg of zinc dust and 0.4 ml of acetic acid in 4 mi of THF, and the
mixture is worked up. Purification is carried out by preparative HPLC on
25 RP-18, giving ethyl 3—phenyi-3-{6-[3-(imidazoI-2-y|amino)propoxy]indoI-S-
yl}propionate triflucroacetate.

HPLC: (RP-18, gradient A/B 99:1 — 1:99 in 1 hour) R; = 40.9 min;
FAB-MS: (M+1) = 433,
30



-48 PCT/ EPQJ /00084 with 4-trifluoronethyl benzal dehyde and? Sulpseguent
synt hesi svwaeaussser gi ves 3-(4-trifluoronethyl phenyl) - 3-{6-@%{; 'O%i n- 2-
yl am no) propoxy] i ndol -3- yi}propionic acid. After preparati Y084
-(4-trifluoronethyl phenyl)-3-{6- 5 [3- (_pwi_di n- 2-yl am no) pr opoxy] i ndol - 3-yl
}propionic acid trifluoroacetate; wth 4-net hoxybenzal dehyde and subsequent
synt hesi s sequence gi ves i

30 (4- mot hoxy Bharhenyl- 346{I3-Imidazbla-lamio)propo b2 tipd iz
propi oni ¢ aci g ﬁét er preparative HPLC. 3-(4-nethoxyphenyl)™-3-{6-]3 10
(pyridi n-2-yP Pﬁ' ) propoxy]indol -3-yl)pro pion ic acid trifluoroacetate;
w th 4-ethoxybenzal dehyde and subsequent synthesis sequence gives

3- (4- et hoxyphenyl)-3-.{6-[3-(pyridin-2-yl am no) propoxy] i ndol - 3-yl }

propi oni ¢ ac?8.Mai@.&58nmod) aft 10/ are-BlirEed at 70°C for 36 hours in 1 ml of

‘Z’: &:iaﬁf Eggfgﬁ%ﬁ‘ﬁﬂ%ﬁ’e&%ﬁ%%ﬁ %;ﬂ l%lSld@i tP-8mmp{ogiving:3-phenyms+{6-[3-
3 (4 ohi or op o 2 PR B N o RiT  UER Prevaaiive HALC

gr?zi om c acgyes 'Pbﬁn)gr (&-t(in‘_wigatﬂkzz;glamino)propoxy]indol-3-yl}propionic
- (4- chl or ophenylh-3-{6-[.3- (pyridin-
BB ods

2-yl am no) pr op {}propionic acid trifluoroacetate; with

3-chl orobenzai dehyde and subsequent synthesis sequence gives 3-(3-chl
orophenyﬁ)- 3- %6- 3- gﬁyri di n-2-y | am no) propoxy]indol-3-yl} propionic acid.
After priéparBPLée (RP-18, gradierdi/Brashhenyl: D9 3n fithdud) Rpy a3l Fin25

2-yl am no) pr I |5 3- propionic acid trifluoroacetate; HPLC. (RP-18,
grgdi"ent ﬁfgg%- ?'9‘%%9‘%/ "1 hour) RR = 34.3 min; FAB-Ms: (M1l) = 450;
Wi th pyridine-4-carbal dehyde and subsequent synthesis sequence gives 30
3-pyridin-4-yl-3-{6-[3-(pyridin-2-ylam no) propoxy]-1 Hindol-3-yl}

propi onic a m r preparative HPLC. 3-pyridin-4-yl-3-{6-[3-(pyridin-2-

| am < [ - 3=yl L oni id trifl tate; HPLC
¥R?>f”18f’)1§¥ adrEAPaR eyl bk SR o By om0l e

with 4-methylbenzaldehyde and subsequent synthesis sequence gives
3-(4—methylphenyl)~3-{6-[3-(pyridin-z—ylamino)propoxy]indol-3-yl}-

propionic acid. After preparative HPLC: 3-(4-methylphenyl)-3-{6-[3-(pyridin-

2-ylamino)propoxy]indol-3—y!}propionic acid trifluoroacetate;

20
with 3-methylbenzaldehyde and subsequent synthesis sequence gives
J 3—(3-methylphenyl)-3-{6-[3-(pyridin-2-ylamino)propoxy]indol—S-yl}-
propionic acid. After preparative HPLC: 3-(3-methylphenyl)-3-{6-[3-(pyridin-
2-ylamino)propoxy]indol-3-y|}propionic acid triflucroacetate;
25

with 2-methylbenzaldehyde and subsequent synthesis sequence gives
3~(2-methyIphenyl)-3-{6-[3-(pyridin-2-ylamino)propoxy]indo!-a-yl}—
propionic acid. After preparative HPLC: 3-(2-methylphenyl)-3-{6-[3-(pyridin-

2-ylamino)propoxylindol-3-yl)propionic acid trifluoroacetate;
30



2 3 JUL 2004 . WO 01/58893 -49 FAB-Ms: (Mrl) = 417; PCT/EPQ § JEDONB4 with
benzo- 1, 2¥B-011sB49adi azol e- 4- car bal dehyde and subsequent synthesis sequence
gives 5 3-benzo-1, 2, 5-thi adi azol - 4-yl - 3-{6-[ 3- (pyri di n- 2- yFQHERYYM8P#poxy] - 1
H indol-3-yl}propionic acid. After prepgrative HPLC

3-benzo-1, 2, 5-thi adi azol - 4-yl-3-{6-[ 3- ggy'ri di n- 2-yl am no) propoxy] -1

H i ndol - 3-yl }%;ﬂﬁ%ni c acid trifluoroacetate; 10 with

napht hal ene-W uoetTyethythehzatdesaeaiid s ! G ives

3- napht hal engegeyl -3-16-[3- (pyri din-2-yl'am %g% et e SeauBnts® |
propionic a YSS At er preparative HPLC. 3-naphthal en-|

-yl -3-{6-[ 3- ( pBLi4frify ' opexyld 41 H.i ndol - 3-yl } propi oni c_acid
trifluoroacetat e(] _orr Il'IE(SJiL?('r’vvlrM %Wr*apkﬁ pg‘f@@‘ﬁ?ﬂéﬁ'ﬁ‘ ‘ﬂ@ﬁ}iﬂépﬁ?ﬁp@]@g@haent

synt hesi s séﬁ}mﬂpl@nicgatvidsAﬂenpmpahgﬂi\@ﬂp{@(I3_ . = i din- 2-

| am no) pgopaéyb- 1dH-' n?lol -3-yl}- pr ocglib_oni C acﬁi&ﬁ%?%ég%w%él}yﬁ%ﬂ(aHPLc
3- napht h3I en>ZPY{iC @r%ﬁ@ﬂ@ﬁ%@p@xﬂm Pylprapions pcishiokvbrobcetate:

H i ndol -3-yl }propionic acid trifluoroacetate. Exanple 4: Anal ogously to
Exanpl e 2, reaction of 6-benzyl oxyindole 25 with 4-nethyl benzal dehyde and

b t yith Aesetboxyhrreratdelyidecsnd 8 - :
Bﬁeﬁsﬁij?g- { g?[ 3: él m Eazol - Zﬁgm no) prggﬁgﬁmn&gmh??-sﬁ ?e%t}egﬁecﬁw%s aci d.
,(Af t _e;l pr Iepgr adta \’ . xy@hc-f ST I{_ﬁgwﬂﬁléﬂ?un)- —yla[rampmrppofy]!r}dlo|-3_y|}- ot 20
i m dazol - i 0 - 3 . ni ¢ aci r uor oacet at e;
with 3- I h;ﬂj b’?&‘?ﬁ’ dgﬁyﬁgégﬂﬁ':fbgﬁité‘%qﬁgﬁt@' ?%ﬁzﬁ‘?g'i’%"@gaﬂé'h@e{ﬁgi%es
3- (3- met Yy | (RHESI9t3-yiao]rsooxylivanbB-yprbpionioa fiE ARMbaAEERRs 3- Y1 }

with 4-ethoxybenzaidehyde and subsequent synthesis sequence gives
3—(4-ethoxyphenyl)—3-{6—[3-(pyridin—2-yiamino)propoxy]indol-3-yl}—

propionic acid. After preparative HPLC: 3~(4-ethoxyphenyl)-3-{6-[3-( pyridin-

2-ylamino)propoxy]indol-3-yl}propionic acid trifluoroacetate;

with 4-chlorobenzaldehyde and subsequent synthesis sequence gives
3-(4—chior0phenyl)-3—{6-[3~(pyridin-2-ylamino)propoxy]indol-3—yl}-

propionic acid. After preparative HPLC: 3-(4-ch|orophenyl)-3-{6—[3—(pyridin-

2-ylamino)propoxy]indol-3-yl}propionic acid trifluoroacetate:

with 3-chlorobenzaldehyde and subsequent synthesis sequence gives
3—(3-chlorophenyl)-3—{6—[3—(pyridin-2—ylamino)propoxy]indol—3-yl}—

propicnic acid. After preparative HPLC: 3—(3—chlorophenyl)-3-{6-[3-(pyridin-

2—ylamino)propoxy]indol-3—yl}propionic acid trifluoroacetate;

HPLC: (RP-18, gradient A/B 99:1 — 1:99 in 1 hour) R; = 34.3 min:

FAB-MS: (M+1) = 450

with pyridine-4-carbaldehyde and subsequent synthesis sequence gives
3-pyridin-4-yl-3-{6-[3-(pyridin-2-ylamino)propoxy]-1 H-indol-3-yi}-

propionic acid. After preparative HPLC: 3-pyridin-4-yi-34{6-[3-(pyridin-2-

ylamino)propoxy]-1 H-indol-3-ylpropionic acid trifluoroacetate;

HPLC: (RP-18, gradient A/B 99:1 - 1:99in 1 hour) R, = 20.7 min:




propionic acid. After preparative HPLC. 3-(3-nmethyl phenyl)-B3{BE [08

(i.m dazolw@eyssmod no) pr opoxy] | ndol - 3-yl }propionic acid tri fﬂm g&é&t e; WO
01/58893 -50 2 3 JUL 2006 PCT/EP01/00084 with 2-methyl benzal'de @ and
subsequent synt hesis sequence gives 3_—4 -net hyl phenyl) - 3-

{6-[3-(i mdazol -2-yl am no) propoxy] i ndol -3-yl} propionic acid. After
preparative HPLC. 3-(2-nethyl phenyl)-3-{6-[3 5

(i m dazol - 2RAB:MSBio)Mt+ bipeRy Fi ndol - 3-yl } propi onic acid trifl uoroacetate;
with 4-trifluoronethyl benzai dehyde and subsequent synthesis sequence gives
3-(4-trifluoronethyl phenyl)-3-{6-[3-(imdazol-2-y | am no) propoxy]i ndol - 3-

10 yl } propi Qpi bl - 4 pat.d e 4-trifl uor t hyl
phenyl ) - 3- { 6- hf%@?zl(jrin1 (mzaégﬁ'%g%i ama?é) r%?'éigﬁk%iaﬁgffﬁ!bf?ﬁyfﬁrﬁﬂﬁgﬁﬁé aci d
tri f1 uor oac 8éequencevgivies4- net hoxybenzal dehyde and subsequent synthesis

3% (4. met hoxy pEREFoL 26-thiadi ARl bB-(6-13H EuTidisy Btroi)Piesody BTkt ) 15

pr opi oni ¢ agidbi- i o ho; vi)-3-{6-1] 3-

(i m dazol - 2-yl arﬁ% Srplggggyﬁuﬁ{r'@o -rﬁ%rﬁﬁgéﬂm@#ﬁ%ﬁ#ﬁ%‘#%ﬁ%@éte;
Wi th 4- et hofptenital tin-@ayglaimsipaopmty | st inteHSy I Hrepeihe agidv es

3-(4- et hoxy é%% 6-[ 3- (i m dazol - 2-yl am no) propoxy]i ndol - 3-y1} 20
propi oni ¢ aci d. ‘aia reparative HPLC. 3-(4-ethoxyphenyl)-3-{6-]3-

(1 m dazol - 2-yl am no) propoxy] i ndol -3-yl }propionic acid trifluoroacetate;
wi th 4-chl orgbenzal dehyde and subsequent synthesis sequence gives

3- (4- chl®r opibriiaPhthalepet Boathaldehysle ang sabsem)antsynthdsindequéhod } 25
pr opi oni c aaj,’;ﬁs After preparative HPLC. 3-(4-chlorophenyl)-3-{6-[3-

- (1 mdazol - 27yl"am no) propoxy] i ndol - 3-yl }propionic acid trifluoroacetate;

wi th 4-f1 uor otBsnaphtthelreie1 3na RIR-2SM BTSSP S AL/ oS-
3- (4-1 uor ophenyl) -3-¢ e-fg;-(i nﬁtggfwzé AR Sl S R L
propi oni ¢ aRiHPICAE @S, Afigs prapacaivepie). C3 3(aphitialeo pheh@HB-[3-(berifid-
2-ylamino)propoxy]-1H-indol-3-yl}propionic acid trifluoroacetate or
15
with naphthalene-2-carbaldehyde and subsequent synthesis sequence
gives
3—naphthaIene—2—yl-3-{6-[3—(pyridin—2—yIamino)propoxy]—1 H-indol-3-yl}-
propionic acid. After preparative HPLC: 3-naphthalen-2-y)-3-{6-{3-(pyridin-
20 2-ylamino)propoxy)-1 H-indol-3-yl}propionic acid triflucroacetate.

1 Example 4:
Analogously to Example 2, reaction of 6-benzyloxyindole

25  with 4-methylbenzaldehyde and subsequent synthesis sequence gives
3-(4-methylphenyl)—S-{G-[3—(imidazol-2—ylamino)propoxy]indol-3-yl}-
propionic acid. After preparative HPLC: 3-(4-methylpheny!)-3-{6-[3-

(imidazol-2-ylamino)propoxyJindol-3-yl}propionic acid trifluoroacetate;

30  with 3-methylbenzaldehyde and subsequent synthesis sequence gives
3-(3-methylphe'nyl)—3—{6—[3—(imidazol-2-ylamino)propoxy]indol-3-yf}—
propionic acid. After preparative HPLC: 3-(3-methylpheny!)-3-{6-[3-
(imidazol-2-ylamino)propoxylindol-3-yl}propionic acid trifluoroacetate;



(i m dazol - 2-yl am no) propoxy] i ndol - 3-yl } propionic acid trifl ﬁq c&hgt e;
w th pyri ggergsear bal dehyde and subsequent synthesis seque J@i 2 3
JUL 2GC4 . WO 01/58893 PCT/ EPO /00084 -51 PCT/EP01/60084
3-pyridin-4-yl-3-{6-[3-(imdazol -2- ylam no)propoxy]-1 H indol-3-yl}-
propionic acid. After preparative HPLC:‘5{§)-'pyri di n-4-yl -3-{6-[3-(i mdazol - 2-
yl am no) propoxy]- 1 Hindol -3-yl}propionic acid trifluoroacetate; 5 with
benzo-1, 2, 5-thi adi azol e -4 - carbal dehyde and subsequent synthesis
sequence gives, 3-benzo-1, 2,
| _5-8 h: agi alz?l WAthﬂ- _ tbﬁlbpez@riﬁhmdeahdzujob?qnmﬁglr_mctmykeéuéhce gives

i ndol - 3-yl } pr opi_eRi , arative _C.

3- benzo- 1, 2, 5- Ito%Qﬁ%@gweﬂ%{ﬁﬁ'@ﬁﬁ‘@d%%%m@mmﬁyﬂm;ﬁpr—aﬂm}xy] -1

H-i ndol - 3-y| promipnierscid. asftet kBphfati cgt gt e Wi n ene-1
- car bal d?yd&%pr)\d subseqqentp}sgﬁfdrt\ﬂ(géﬁismggqgé%c@ethmpyggﬁpéﬁg%'
3- napht hal endéMdazal-2-ylemip@)popexydindbl-2-yipeopionicrici® it ordakbighslol - 3- v } -
15 propionic acid. After preparative HPLC ’
3- napht hal en- 1-yl -3-{6-[ 3- (i m dazol - 2-yl am no) propoxy] -1

H i ndol - 3-yl \]viihGpirﬁmmméirdlﬁédz%id&fﬁ%%ﬁcﬁél?oﬁ%\gﬁsQgr&t&ggﬁcseequ&r\ggs 20

napht hal ene- 2- car bal dehyde and subséquent syn

3- napht hal en®¥88y| - 3-{6- [ 3- (i mi dazol - 2- yl ami no) propoxy] -1 Hindol - 3-yl }-
propi oni ¢ aci da_Af. Y o 3-Napht hal en-2-yi - 3-{6-[ 3-

(i mi o|azc1>|8 P Q‘%ﬁ’%’é’?%"ﬁgﬁ{g@ﬁenffntﬁﬁ%@nm'852-% -ylaspineinrepasylindol-3-

tri fl uor®aceyiinrepidbiaapide ARer pheparafifd WPLE: BeM¥ fuods ﬂ%ﬂ} ut oxy)

i ndol -3-y | ]e(prodao§ ' na}te_ 12 Anp;ﬁ o?ousl to ggh%’logoﬁ'gﬁfyﬁi. 6)9{%888 nmol )
of ethyl 3- gReMp -Ot“ =Y APHIORIAANNY lnéol-ﬁ}yb}pmmmoacw wifloreasdta: Wi th 1. 16
g (7.6 mol) of 4- brono-1- butanol in the presence of 2.1 g (15.2 nmmol) of
pot assi um 30 carbonate in 30 nl of acetone, giving ethyl

3- phenyl - 3- [ 4-methoxybenzaldehyde and subsequent synthesis sequence gives

3-(4-methoxyphenyl)-3-{6-[3—(imidazol—2-ylamino)prOpoxy]indoI-S-yl}—
15 propionic acid. After preparative HPLC: 3—(4-methoxyphenyl)-3—{6-[3-

(imidazol-2—ylamino)propoxy]indol-3—y|}propionic acid trifluoroacetate;

with 4-ethoxybenzaldehyde and subsequent synthesis sequence gives
3-(4-ethoxyphenyl)-3-{6-[3—(imidazol-2—ylamino)prOpoxy]indoI-S-yl}—
20  propionic acid. After preparative HPLC: 3-(4-ethoxypheny!)-3-{6-[3-

(imidazol-2-ylamino)propoxy]indol-3-yr}propionic acid trifluoroacetate;

with 4-chlorobenzaldehyde and subsequent synthesis sequence gives
3-(4-chIorophenyl)—3—{6-[3-(imidazoI-2—ylamino)propoxy]indol-3-yl}—
25  propionic acid. After preparative HPLC: 3-(4-chlorophenyl)-3-{6-[3-

( imidazol-2-y!amino)propoxy]indol—3—yl}propionic acid trifluoroacetate;

with 4-fluorobenzaldehyde and subsequent synthesis sequence gives
3-(4—ﬂuorophenyl)—S-{G—[S—(imidazoi—.?-yIamino)propoxy]indoi-3—yl}-
30  propionic acid. After preparative HPLC: 3-(4-fluoropheny!)-3-{6-[3-

(imidazol-z-ylamino)propoxy]indol-3—yl}propionic acid trifluoroacetate;

with pyridine-4-carbaldehyde and subsequent synthesis sequence gives



but oxy)i ndol -3-yl]propionate. 23JUYy 2004 . WO 01/ 58843 Pcrrebddh 0oosa 52
HPLC. (Wb dfsssasadient A/B 99:1 - 1:99 in 1 hour as aboveayct1iepeioedsd- 4 m n;
TLC. Si-60, toluene/acetone 4:1, Rf = 0.13; FAB-Ms: (M+l1l) = 382. 5 2.

Et hyl 3-phenyl -3-(6-{4-[(pyridin- 2-yi_)érﬁ,_2, 2-trichl oroet hoxycar bonyl) -

am no] but oxy}i ndol - 3-yl ) propi onate 13 e reaction of 170 mg (0.45 mmol ) of
12 with 178 ng (0.66 nmol) of 10

2-(2,2,2-tri cBmyr'tﬁﬁmHeydyS:-éﬁ-l[ﬁH(iWidaimea pprﬁidb)mopoxy]hﬁﬁ-mn@slé}qk}- of 293 ny
(0.88 nnDI) of tr| hen hos ne V. 0.103 .66 mmol)
of DEAD i n R§CH} g ﬁﬂ\ﬁécg%\}m&ﬁg a‘ﬂr‘lﬁggﬁ- v nggg- er work-up
and chromat

yl)(2,2,2-tri cﬁ?roﬁﬂxbygpggﬁgwlmnoT[‘):A?%§5%f (%bacgrat?)propl onate. 15
HPLC. (RP—18 gradient A/B 99:1 -a 1:99 in 1 hour as above) Rt = 57.4 mn;

Ethy! sBphdby Ege”e’1ai%2tﬁi‘a%'%‘ﬁqiéf”w9ﬁ?¢%m%’?%¢ﬁm(u FRVRERSR onat o 14

Anal ogous| seielr¥ 6, rem)val of Troc using zinc in acetic acid/ THF
gi ves ethyl 3- phen 3 {6 [4-(pyridin-2-y
| ani no) but oxy Biretao-82/% }rpadq@lzohdfyd»3~{ﬁ5[3—mnﬁaz(dkgrwamngp)@dolemy]AII‘B 99:1 -+

199 in 1 hoHc:l é‘ I}proplo?uc deid: After preparaitlv AIEP’YE 3-(b|\é¢1lz)o-1,2f15r’-§~uad|azol-
4-yl-3-{6-[3-(imidazol-2-ylamino)propoxy]-1H-indol-3-yl}propionic acid
10 trifluoroacetate;

with naphthalene-1-carbaldehyde and subsequent synthesis sequence
gives
3-naphthalene-1-yl-3-{6-[3-(imidazol-2-ylamino)propoxy}-1H-indol-3-yl}-
15  propionic acid. After preparative HPLC: 3-naphthalen-1-yl-3{6-[3-(imidazol-
2-ylamino)propoxy]-1H-indol-3-yl}propionic acid trifluoroacetate or

with naphthalene-2-carbaldehyde and subsequent synthesis sequence
gives

20 3-naphthalene-2-yl-3-{6-[3-(imidazol-2-ylamino)propoxy]-1H-indol-3-yl}-
propionic acid. After preparative HPLC: 3-naphthalen-2-y|-3-{6-[3-(imidazol-
2-ylamino)propoxy]-1H-indol-3-yl}propionic acid trifluoroacetate.

Example 5:
25 1. Ethyl 3-phenyl-3-[6-(4-hydroxybutoxy)indoi-3-ylJpropionate 12

Analogously to Example 1.4, 1.2 g (3.88 mmol) of ethyl 3-phenyl-3-(6-
hydroxyindol-3-yl)propionate are reacted with 1.16 g (7.6 mmol) of 4-
bromo-1-butanot in the presence of 2.1 g (15.2 mmol) of potassium

30  carbonate in 30 ml of acetone, giving ethyl 3-phenyl-3-[6-(4-hydroxy-
butoxy)indol-3-yllpropionate.




30 4. 3-Phenyl -3-{6-[4-(pyridin-2-ylam no)butoxy)indol -3-yl}pgrdpionpe acid
15 23 JU wd@askssedO 01/ 58843 PCT/ EP01/ 110084 -53 Anal ogous*,\?(,nkgm%%xpl e
1.7, ethyl ester cleavage under basic conditions wusing 1 sodium

hydr oxi de sol ution in di oxane gives 3- p%gn_yl -3-{6-[4-

(pyridi n-2-yl am no) but oxy]i ndol -3-yl}propionic acid. After preparative
HPLC 3-phenyl -3-{6-[4-(pyridin-2-ylam no) but oxy]indol-3-yl} propionic acid
5 trifluor oadBLE: ¢RPHPE QGragitnt YOB 9P 4di>en®9 A B HIRir bs-aboey R, En 1 hour as
above) R = %3’;6. 1. mn FAB-MS: (Mrl) = 430. 10 Exanple 6: 1, Anal ogously to
Exampl e 1, ré2ftPBh of 5-benzyl oxyindole with benz- al dehyde and Mel drum s

acid and su u SVACH | cg gives

3- phenyl - 3- ?E SSP'EQPﬁ?%@bé?%%g%g?pgbngﬁl ndol - 3-yl } propionic acid.
After 15 prepABaIBy MHR)LE 382 phenyl - 3-{5-[3- (pyri di n-2-y | anmi no)
propoxy]i.ndol - 3-yl)- propionic acid trifluoroacetate, mp. 240 (deconp.).
HPLC. (Ré— 18, gradient AIB 99:1 -> 1:99 in 1 hour as above) R, _ 33.5 mn;

20 FAB- Ms: ( F’ 2 #ANSy L t le 1 eactipn o

5- benzyl oxyi n'goi Zﬁ%’%’ﬁﬁz@@ﬁ @%@é&é '3‘%%?5538&"?%@63’%50@!}@3equent
synt hesi s seoinajeutaxylindel-Bybpmplomatea®ol gi ves

3-phenyl - 3-{5-[4-(pyridin-2-ylam no) butoxy]indol-3 25 yl}propionic acid.
After preparative HPLC. 3-phenyl-3-{5-[4-(pyridin-2-yl- am no)but oxy]

2o, T BLESMEr R 1 MG 018 HERQ) B 42 R 70 s agcfr 0 %10
10 22,2 2-trichloroethoxycarbonylamino)pyridine in the presence of 293 mg
(0.88 mmol) of triphenylphosphine (polymer-bound) and 0.103 ml
(0.66 mmol) of DEAD in 6 ml of THF in accordance with Example 1.5 gives,
after work-up and chromatography, ethyl 3-phenyl-3-(6-{4-[(pyridin-2-
yl)(2,2,2-trichIoroethoxycarbonyl)amino]butoxy}indol-S-yl)propionate.
15
HPLC: (RP-18, gradient A/B 99:1 — 1:99 in 1 hour as above) R, =
57 .4 min;
TLC: Si-60, toluenefacetone 4:1, R = 0.47;
FAB-MS: (M+1) = 633.
20

3. Ethyl 3-pheny|-3-{6-[4-(pyridin-2-ylamino)butoxy]indoI—S-yI}propionate 14

Analogously to Example 1.6, removal of Troc using zinc in acetic acid/THF

gives ethy! 3-phenyI-3—{6—[4—(pyridin—2-ylamino)butoxy]indo|—3-yl}propionate.
25

HPLC: (RP-18, gradient A/B 99:1 — 1:99in 1 hour as above) R, =

44 .3 min;

FAB-MS: (M+1) = 458.
30 4 3-Phenyl-3-{6-[4-(pyridin-z-ylamino)butoxy]indol-3-yl}propionic acid
15



30 FAB-MS: (M+l) = 430. Exanple 7: 1. Ethyl JUL 2004

3-phenyl ¥Wo pfisggber t - but oxycar bonyl net hoxy) i ndol - 3-yl ] prog;(ﬂﬂﬁ;o g@ 2 3 JUL
2004 WD 01/58893 PCT/ EPOL/ 00084 -54 The conpound et hyl 3-phen P (6-

hydr oxyi ndol - 3-yl ) propi onate 4 prepared-, anal ogously to Exanple 1.1-1.3
(3.23 mol) is stirred overnight at 60C~with 0.94 M (6.4 mvl) of
tert-butyl bronpacetate and 1.8 g (13 nmol) of 5 potassium carbonate in 20

m of acetorﬁlalmuslyt@Ep(emptlédrV iethyl @sberetieavdgl Ghddvelsdsit ebrditiongcet one
evapor at ed, and the

4:1), the residu 0 the solution is

rutie. produdeie T N Spehmy R cxkiesselubish isiprane sivassaprgay-sebién

t ol uene/ ace PAed

car bonyI rrettk(loxy)Ilﬁn%?angh&ﬁw%%ﬁdg#lgfyem?ﬁgpébl_%’é@ Eg}’ bt%étrgﬁ\@ 5‘&‘[ one 4:1,
Rf 0. 56 SRptmenyth: 3-{Bvjdt| pyridii2-2-y1amirta)bytoxylindol-3-yl}propionic acid

3- phenyl 86f car box nmet hoxyi ndol - 3-yl )propionate 19 15 1 g (2.36 mmol) of
18 are drss \)é?f PRS- of dichl oromethane and stirred at room
tenperature for 20 hours with 2 m of trifluoroacetic acid. The solution
I s subsequently evaporated, and the residue is purified by prepara- tive
HPLC on RP- HR,C.giRR1§, gtadiént3AiBh@ayi | —31:08-ic arimunases ipdol -3-yl)- 20
pr opi onat e ; | fl uoroacetate_ HPLC: (RP- 18, gradient A/B 99:1 -+ 1:99in 1
hour) Rt = #8:79"n; FAB-MS: (Mrl) = 368. 25 3. Ethyl

3- phenyl - 3- [F&g- :i(ﬂq.,nqz. ¥5@m docar boxyrret hoxy) i ndol - 3-yl ] - propionate 20
100 nmg (0.27 nmol 9 are stirred overnight at roomtenperature with 51

my (0.5 mmol) of 2-aminopyridine in the presence of 112 ngy
Example &:
1. Analogously to Example 1, reaction of 5-benzyloxyindole with benz-
aldehyde and Meldrum’s acid and subsequent synthesis sequence gives
3-phenyl-3-{5-[3-(pyridin-2-ylamino)propoxylindol-3-yl}propionic acid. After
15 preparative HPLC: 3-phenyl-3-{5-[3-(pyridin-2-ylamino)propoxylindol-3-yI}-
propicnic acid trifluoroacetate, m.p. 240° (decomp.).

HPLC: (RP-18, gradient A/B 99:1 — 1:99 in 1 hour as above) R, =
33.5 min;
20  FAB-MS: (M+1) = 4186.

~, 2. Analogously to Example 1, reaction of 5-benzyloxyindole with benz-
aldehyde and Meldrum’s acid and subsequent synthesis sequence with 4-
bromo-1-butanocl gives 3-phenyl-3-{5-[4-(pyridin-2-ylamino)butoxylindol-3-
25  yl}propionic acid. After preparative HPLC: 3-phenyl-3{5-[4-(pyridin-2-yl-
amino)butoxylindol-3-yl}propionic acid trifluoroacetate.

HPLC: (RP-18, gradient A/B 99:1 — 1:99in 1 hour as above) R, =
35.1 min;
30 FAB-MS: (M+1) = 430

Example 7:
1. Ethyl 3-phenyl-3-[6-(tert-butoxycarbonylmethoxy)indol-3-yl]propionate 18




30 (0.35 nmol) of TBTU (0-(benzotriazol-1-yl)-N, N, 3 UL
N, N -tewmgyj uronium tetrafluoroborate), 11 ng (81 pg&é\?ﬂé T (1
¢ po

- hydr oxybenzottiazol e hydrate) and 90 pi (0.82 mol) of phol i ne
in 5mM of DMF. Wen the reaction is ¢ | ete, the reaction solution is
poured into 100 m 23JUL2004 WD 01/5 - PCT/ EPOL/ 00084 -55 of water and

extracted with ethyl acetate. Conventional work-up gives ethyl

3- phenyl - 3-[ 6- (pyri di n- 2-yl am docar boxymet hoxy) i ndol -3-y| ] prop ionate.
HPLC. (RP-18, gradient A/B 99:1 -* 1:99 in 1 hour) Rt 40.96 mn; 5
FAB- VS: MJ he=compound ethyl 3—pheny| -3-(6-hydroxyindol- 3-yl)propaonate4 prepared

§1P?8”¥'he r%Q@fqo%w'ﬁ»f SEamPlE £ FrdR 2 1 st e qdermlart Rt BB N n 1
m of  di oxy® @94rrﬁp@4ﬂﬁmsnafwr@b@tw%fom@bb@trate?éan%g(13 ol) of.
3-phenyl -3-[6- (pyridin- 2-y I"'am i docar boxynet hoxy) - yTTp opion ic

aci d. AfR er pptagsasmtdarieon#tedn 20 ml of acetone. When the reaction is complete

R L e G e

32.1 mn; E bﬁate&il\éﬁdthe 4riilie ;ﬁéameii%&nf%@tﬂychﬁr&ﬁ{ AHOGrEphy drosikeanpl e
7.3, ethyl enyl - 3- (6- car boxynet hoxyi ndol - 3- onate is reacted
with 2-ani naﬁﬁ(ai-a@@u f@luemﬂlerzet@ag&ﬂ)r igbang @Hwﬁddnen}ﬂ%[p Be(derdibLitons of

E)r(na(rjrgl:gr goiy ﬁiﬁ?ﬁ%ﬁ‘g%”@gwgﬂﬁgﬁﬁﬂﬁ dgélolj 2A?‘llter preparative HPLC:

3- pheny1@ 3- [ 6- (benzi m dazol - 2- yl am docar boxynet hoxy) i ndol - 3-yl ] propi oni c
25 acid trifluyoroacetate. HPLC. (RP-18, 8rad| ent ANB 99:1 - 1:99 in 1 hour)
R = 35.4 mhC: A8 m@uenﬁiﬁpﬁmmﬂ,b" Re'=

FAB-MS: (M+1) = 424.

2. Ethyl 3-phenyl-3-(6-carboxymethoxyindol-3-yl)propionate 19
15
1 g (2.36 mmol} of 18 are dissolved in 20 mi of dichloromethane and stirred
at room temperature for 20 hours with 2 ml of triftuoroacetic acid. The
solution is subsequently evaporated, and the residue is purified by prepara-
tive HPLC on RP-18, giving ethyl 3-phenyl-3-(6-carboxymethoxyindol-3-yi)-
20 propionate trifluoroacetate.

HPLC: (RP-18, gradient A/B 99:1 — 1:89 in 1 hour) Ry = 40.72 min;
FAB-MS: (M+1) = 368.

25 3. Ethyl 3-phenyl-3-[6-(pyridin-2-ylamidocarboxymethoxy)indol-3-yl]-
propionate 20

100 mg (0.27 mmol) of 19 are stirred overnight at rcom temperature with
51 mg (0.54 mmol) of 2-aminopyridine in the presence of 112 mg

30 (0.35 mmol) of TBTU (O-(benzotriazol-1-yl)-N,N,N' N'-tetramethyiuronium
tetrafluoroborate), 11 mg (81 pmol) of HOBT (1-hydroxybenzotriazole
hydrate) and S0 pi (0.82 mmol) of 4-methylmorpholine in 5 mi of DMF.
When the reaction is complete, the reaction solution is poured into 100 mi



30 2. Anal ogously to Exanple 7.3, ethyl 2 5 JUL 2004

3- phenyhedn r boxymet hoxyi ndol - 3- yl)propionate is re APoYVods4
2- am not%ﬁzpﬁsgﬁzol e. Ester saponification under the condi t| ons of Exanpl e

7.4 gives 3-phenyl-3-[6-(imdazol - 2- yI
am docar boxynet hoxy) i ndol - 3-yl ] propi on ?c acid. After preparative HPLC. 2 3
JUL 2004 WD 01/58893 PCT/ P01/00084 - 56 3-phenyl-3-[6-(im dazol -2-

yl am docar gfxyatet bad ktraddd Witly b}mn epete cCanwif@hndrreil wdzsmpagjeeaemyl HPLC:
(RP-18 gradient AIB 99:1 --> 1: in 1 hour) mn 5 FAB-Ms:
(Mr1) = 405 pEﬁayilpH'B“bpermélxlam&wb@&wamwm%%&ﬂpw%tﬁndo| e 22 10
10 g (75 nmol ) of 6-hydroxyindole and 21.5 g (79 mmol ) of 3-benzyl oxy-

car bonyl am nopropyl brom de are dissolved in 150 m of acetonitrile and

stirred at HPCCT RPHB, padientalh o8l 1, 9:902A5 Row) R;ef 4p.etassi, um car bon-
ate. Wien the reaction is conplete (TLC check: silica gel Si-60 with

t ol uenebPacdtABAMI0OMY1) £ 444i nsol ubl e residue is filtered off, the sol ution
is 15 evaporated, and the product is purified by chromat ography on silica
gel using tol uene/ acetone 10:1 as eluent. HPLC Ms: (Chronolith RP-18,

gradi ent ArBa‘-Pﬁ@hgﬂaqe(@ HfiniPylRndidocarbogymetiiogylmdel-3-+ 0. 01 % of TFA,
B = acetonitrile 3 mn; 20 TLC: Si-60, toluene/acetone 6:1, Rf =

0.31; FAB-Mprqnwmc acighzl | 2. 6-(3- Aninopropoxy)indole 23 25 15 g (46
mol ) of 22 are dissolved in 100 mM of ethanol and hydrogenated at room
tenperature (RT) under atnospheric pressure using 2 g of
pal | adilQnT &Ttie verativnosfr3gomg((1039umal) bERO4vitrolr S, mi bfel dBNaDysin 1 salfdfl t er ed
off and the solution is evarporat ed. The crude roduct % be used for the
next dioxane at room temperature gives, after 24 hou s, 3-pheny r}s (pynain-

2-ylamidocarboxymethoxy)indol-3-yl]propicnic acid. After preparative

HPLC: 3-phenyl-3-[6-(pyridin-2-ylamidocarboxymethoxy)indol-3-yl]-

propionic acid trifluoroacetate.

15
HPLC: (RP-18, gradient A/B 99:1 — 1:98 in 1 hour) Ry = 32.1 min;

FAB-MS: (M+1) = 416.

Example 8:
20 1. Analogously to Example 7.3, ethyl 3-phenyl-3-(6-carboxymethoxyindol-3-

yl)propionate is reacted with 2-aminoimidazole. Ester saponification under

the conditions of Example 7.4 gives 3-phenyl-3-[6-(benzimidazol-2-yl-

amidocarboxymethoxy)indol-3-yl)propionic acid. After preparative HPLC:

3-phenyl-3-[6-(benzimidazol-2-ylamidocarboxymethoxy)indol-3-yl]propionic
25  acid trifluoroacetate.

HPLC: (RP-18, gradient A/B 99:1 — 1:99in 1 hour) R, = 35.4 min;
FAB-MS: (M+1) = 455, |

30 2 Analogously to Example 7.3, ethyt 3-phenyl-3-(6-carboxymethoxyindol-3-
ylpropionate is reacted with 2-aminobenzimidazole. Ester saponification
under the conditions of Example 7.4 gives 3-phenyl-3-[6-(imidazoi-2-yl-
amidocarboxymethoxy)indot-3-yllpropionic acid. After preparative HPLC:



reactions wi t hout further purification. 30 HPLC. (RP-18, gradijant(f: B from

99:1 - 8%115@2_4 hour) Rt = 19.1 mn; TLC Si-60, ethyl Af&%%o%

net hanol/vvater 3:2, Rf =0.07; FAB-Ms: (M+1l) = 191. 23

01/ 58893 PCT/ EPO1/ 00084 -57 3.

6- ( 3- (N- Benzyl pyri di ni um 2-yl am no) prop§§y)| ndol e hydrobrom de 24 3.5 g
(18.4 mol ) of 23 are stirred for 12 hours at RT under a protective 5 gas

(nitrogen) v§- bheﬁy%%{(ihfﬁdéztﬁm@iy)arﬁfdohlahﬁﬁ?kﬂetﬁo)g})irf%ﬂs HAbHoHB duidr o-

brom de in the presence of 11 g (129 mmol ) "of sodi'um y rogencarbonate in
200 M of ettfiflHeNOaCRkRIR. t he reaction is corrpl ete, the inorganic salts are
filtered off, and the solution is evaporated under reduced pressure. 10
HPLC. (RP-18, gradient AAB from99:1 -+ 1:99 in 1 hour) Rt = 35.6 mn;

TLC. Si-60, HiPEO! R M- = 438. 4.
3-[(1- (4-Fi uor%ghenyl) 4@%?%)?3 2%%?%&9?”5% g@g\(@n 5-yl)ethyl] - 6-

15 [ 3- (NobeABMS] Whﬂhﬁ#ﬂ.’:}yl ami no) propoxy] i ndol e hydrobrom de 25 500 ngy
(1.05 Mol ) of 24 are stirred for 12 hours at 30C with 110 pl (1.05 nmol)
of 4-fluorobenzal dehyde, 150 ng (1.05 nmol) of Meidrums acid

(2, 2- di net h\Exam@ied:0xane- 4, 6-di one) and 6 ng (0.05 mml) of L 20 proline
in 4 mM of ace on| rile. After the solution has been evaporated, the crude
product is thiG-{#-Beaaylaxyearkppylanisppiopexyyindelerd2 butyl ether), and the
crystalline residue is filtered off with suction. This can be further used
directly for ester cleavage and decarboxylation. 25 HPLC-Ms: (Chronolith

RP- 18, ¢0aditeng (75 Buhonof 80hydtxyindel er +0.01
% of TFA, B ?%éet oni t?l le), Y Rtxyrl elé}Qd Qﬁ' 5)’%/}?7%0%@%&]2?'%

3- (4- Fl uor om@éh?@fﬂx)'a@'{@fpeyl(wonuéﬁ?ye @ysﬁOdNeﬂ i 50 g1l efvieaelopitosoand i ndol -
stirred at 80°C for 12 hours with 31.1 g (225 mmol) of potassium carbon-

ate. When the reaction is complete (TLC check: silica gel Si-60 with
toluene/acetone 10:1), the insoluble residue is filtered off, the solution is

15 evaporated, and the product is purified by chromatography on silica ge!
using toluene/acetone 10:1 as eluent.

HPLC/MS: (Chromolith RP-18, gradient A:B from 80:20 — 0:100 in 3.5 min
using A = water + 0.01% of TFA, B = acetonitrile) Ry = 2.13 min;

20 TLC: Si-80, toluene/acetone 6:1, R; = 0.31;
FAB-MS: (M+1) = 325.

2. 6-(3-Aminopropoxy)indole 23

25 15 g (46 mmol) of 22 are dissolved in 100 mi of ethanol and hydrogenated
at room temperature (RT) under atmospheric pressure using 2 g of
palladium/activated carbon (10%). After 4 hours, the catalyst is filtered off
and the solution is evaporated. The crude product can be used for the next
reactions without further purification.

30
HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) Ry = 19.1 min;
TLC: Si-60, ethyl acetate/methanoliwater 4:3:2, R; = 0.07:

FAB-MS: (M+1) = 191.



30 3-yl}propionic acid trifluoroacetate 26 295 ng (0.43 mmld)JbfliR5 are

di ssol vagoisiysgge® M of DMBO and stirred for 12 hours at pEq@fpoydeds 36 ng
(0.85 mMmol) of lithiumchloride and 9 pl of WD 01/58893 -58 2 3 JUL 2004

PCT/ EPOL/ 00084 wat er. Wen the reacti_ggyi_s conpl ete (HPLC/ M5 check), the
solution is evaporated, and the residue is purified by preparative HPLC on
RP-1 8. After the HPLC solution has been freeze-dried, the product is
obtained as a white, am)rphous solid in the formof the trifluoroacetate.

ISZAEPk/CB: (R ]é(%-gﬂ %'\zy pyn nlum 5” y?amlno)propoxy)lndojle hy%irgbromrde %ﬁ Lomn;

3-(4-Fl uorophenyl )-3-{6-[3-(pyridin-2-ylam no) propoxy]i ndol -3-yl}- 10
propionic acid 27 60 ng (94 pnol) of 26 are dissolved in 5 m of acetone
and hydr ogeh&tge 8.4 onmal) df @3rareatirme@ fand2 douns phBii ungeres pratective t he

f 40 f sod d b
EF o oadit Sl o N B G, Lo
gn( 4e¥f158: g%"ﬁgﬁrie? n‘?&hé E ﬂkgygﬁglﬂ(ﬁmgnnqi) of sodium hydrogencarbonate

pr opoxy] i ndial 206 il pbemamhl\&lhanltlie rﬁa@mlatoovmblmme)md@amcssaﬁﬁws 3-(4-

fl h ' 2-yl do I i oni id
{1111 uor oadUlerpd oThanihe sofuns vEPuited i MBS ad Bicardgtind?s 700 T 1
hour) Rt = 31.6 mn; FAB-Ms: (M) 434. Exarrpl e 10: 25 Anal ogously to

Exanpl e 9, t he reactlon of 6-(3- (N—benzyl pyri di ni umZR}/I -
am no) PilopoiF).CndBPe18yyaradiend A Bidrop99:1 — 1:99in 1 hour) 35.6 min;

TLC: Si-60, dichloromethane/methanol 6:1, Ry = 0.55;
FAB-MS: M* = 438.

4. 3-[(1-{4-Fluorophenyl)-2-(4,6-dioxo-2,2-dimethyl-1,3-dioxan-5-yl)ethyl]-6-
15  [3-(N-benzylpyridinium-2-ylamino)propoxylindole hydrobromide 25

500 mg (1.05 mmol) of 24 are stirred for 12 hours at 30°C with 110 pl
{1.05 mmol)} of 4-fluorobenzaldehyde, 150 mg (1.05 mmol) of Meldrum’s
acid (2,2-dimethyl-1,3-dioxane-4,6-dione) and 6 mg (0.05 mmol) of L-

20 proline in 4 mi of acetonitrile. After the solution has been evaporated, the
crude product is triturated with MTB ether (methyl tert-butyl ether), and the
crystalline residue is filtered off with suction. This can be further used
directly for ester cleavage and decarboxylation.

25 HPLC-MS: (Chromolith RP-18, gradient A:B from 80: 20 — 0:100 in
3.5 min, where A = water + 0.01% of TFA, B = acetonitrile), Ry = 1.77 min;
M* = 808.

5. 3-(4-Fluorophenyl)}-3-{6-[3-(N-benzylpyridinium-2-ylaminoc)propoxylindol-
30  3-yl}propionic acid trifluoroacetate 26

295 mg (0.43 mmol) of 25 are dissolved in 3.5 ml of DMSO and stirred for
12 hours at 100°C with 36 mg (0.85 mmol) of lithium chloride and 9 pl of




w th 3,5-bis(trifluoronethyl)benzal dehyde and subsequent sy hasiig

sequenc ' 0
3-[3, 5- g}ivg'(o%//?fs??uoronet hyl ) phenyl ] -3-{6-[ 3-(pyri di n-2-yl alr)ﬁ%fopl °8%%‘xy] -

i ndol -3-yl }propionic acid. After pr epﬁﬁt ive HPLC. 3-[3,5-bis(trifluoro-
met hyl ) phenyl ]-3-{6-[3-(pyri din-2-yl ant'no) pr opoxy] i ndol - 3-yl } propi oni ¢ acid
trifluoroacetate; 2 3 AL 7004 WO 01/58893 PCT/ PPOL/ 00084 -59 HPLC:

(RP-18, gr adatent Whidh fheaatfion is compleld (HPLE/MSUENedR), he3IRidA I  FAB- MS:
(Mtl) = 594; 5 with 3,5-dichlorobenzal dehyde and subsequent synthesis
sequence giqy@porated, and the residue is purified by preparative HPLC on RP-18.

3-(3, 5-di - -3z Lein-2- ' i ndol = 3- vyl

v opi oni ¢ SSEARGAILE 1ol tad BUbp fezE AL e bIART I BhBIRa. S Y | 5
(pyridi n- 2-whigniampphoreedidndehe fonr bPiHeDtrifilbfodtetatet rif | uoroacetate; 10
HPLC. (RP-18, gradient AB from99:1 --> 1:99 in 1 hour) R = 37.2 mn;

FAB- V5: 5( M+1l) = 485; with 4, 6-dichl orobenzal dehyde and subsequent synthesis

sequence gi . - . ) Q0 ; _ -

3- (4, 6- i cHoF GpHRy 18 Ssadient A8 from P 2 JioSinebiBrE Ry PPrdBINa-y1 | 15
propi oni c FAB-MSS (1) pegparative HPLC: 3- (4, 6-di chl orophenyl)-3-{6-[3-
(pyridin-2-ylam no)propoxy]indol-3-yf}propionic acid trifl uoroacetate;
HPLC. (RP-18, gradient A°B from99:1 -> 1:99 in 1 hour) Rt = 37.3 mn;

FAB- V5. (Mgl)a 2 485, LhiNa4eChl oro-o-tr i f1 uorqnet hyl hen ehyde and
subseque nlv}% ;? ﬁﬁ1 @?%rgpg%%ﬂe}leﬂgg&;ﬂ\/@)ﬁ*uﬁn-f-yiar%mﬂpropgxﬁ?négi-g-y i

3- (4- chOor prepionid ackd2Et hyl phenyl ) - 3-{6-[ 3- (pyri di n-2-yl am no) pr opoxy] -
i ndol -3-yl }propionic acid. After preparative HPLC. 3-(4-chloro-5 25
trifluoromethyl phenyl)-3-{6-[3-(pyridin-2-ylam no) propoxy]indol -3-yl}-

propi oni ¢ gy fhat (941 BN AL &eSdissolved in 5 mi of acetone and hydrogenated
for 10 hours at RT and atmospheric pressure in the presence of 40 mg
(0.48 mmol) of sodium hydrogen carbonate and 20 mg of palladium/

15 activated carbon (10%). Removal of the catalyst by filtration and evapora-
tion of the solution gives 3-(4-fluorophenyl)-3-{6-[3-(pyridin-2-ylamino)-
propoxylindol-3-yl}propionic acid. Preparative HPLC on RP-18 gives 3-(4-
fluorophenyl)-3-{6-[3-(pyridin-2-ylamino)propoxylindo!-3-yl}propionic acid
triflucroacetate.

20
HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) R = 31.6 min;
FAB-MS: (M+1) = 434,

Example 10:
25  Analogously to Example 9, the reaction of 6-(3-(N-benzylpyridinium-2-yl-
amino)propoxy)indole hydrobromide 24

with 3,5-bis(triflucromethyl)benzaldehyde and subsequent synthesis
seguence gives

30 3-[3,5-bis(trifluoromethy!)phenyl}-3-{6-[3-(pyridin-2-ylamino)propoxy)-
indol-3-yl}propionic acid. After preparative HPLC: 3-[3,5-bis(trifluoro-
methyl)phenyl]-3-{6-[3-(pyridin-2-ytamino)propoxylindol-3-yl}propionic acid
trifluoroacetate;



HPLC. (RP-1 8, gradient AB from99:1 -+ 1:99 in 1 hour) Rt

FAB- M5! | (Wbloi/ses0318: 30 with 3-cycl ohexyl benzal dehyde and %%1
synt hesi s sequengge gi ves WO 01/58893 -60 PCTl 41284 ﬁ@lﬁf%(ﬁ;} 84

3-cycl ohexyl -3-{6-[ 3-(pyridin-2-ylam no épr opoxy] i ndol - 3-yl } propi oni c
acid. After preparative HPLC. 3-cycl oheRyI- 3-{6-[3-(pyridin-2-yl-
am no) propoxy]indol -3-yl }propionic acid tri fI uoroacetate; 5 HPLC. (RP-18,
gradient AAB from99:1 - 1:99 in 1 hour) Rt = 37.2 mn; FAB-Ms (Mtl) =
422; with benzo-1, 2, 5-thi adi azol e- 5- car bal dehyde and subsequent synt hesi s
sequence gi vEPLD (RP 18, gradient A:B from 99:1 — 1:99 in 1 hour) R; = 36.5 min:

3-benzo-1, 2 di 3-{6-[3-(pyridin-2-ylam no) prop oxy]-lH—
i ndol - 3-yl }p?ﬁbh@% %3 d. S%t er preparative HPLC. 3-3-benzo-1, 2, 5-

t hi adi azol S-yl-3-{6-[3-(pyridin-2-ylan no) propoxy] -1

Hindol -3-yl}propionic acid trifluoroacetate; 15 HPLC. (RP-18, gradient

A: B fr om599: with B, 5-dighiorobenzaldehy e andaﬂhb%equent syriiflediSseqikdde givesd, with

2, 6-di fl uorobe e and s hesi s sequence give
3-(2,6-difl ?32 @ ﬁéﬁ%}q?@ﬁ%‘yﬁgﬁ% -F?Sﬁ' t22¥'§"1*%9?PFRBCBWJJ68957?1deo| 3-yl}
20 propi oni Cppidh r k) -3-{6-[3-
(pyridin-2-y ?2%1Hgéﬁiggggﬁq?ggaﬁﬂ¥g§Fﬁhgg%%?gﬁ?§h§i§%Mgﬁﬁ?$ﬁoﬁoacetate;
HPLC: ( RP- 18(pyg:ﬂau23riammcaprcrpmypmm~3-yl}mrmomuo atichiifiluprédicetatd2. 6 nin;
FAB- M5:  (MF1) 452; 25 with 2-chioro-3, 6-difluorobenzal dehyde and
subsequent synthesis sequence gives

3- (2- chi1gr o- APECHi(RIPURE CgtaaRA 1 B o B8-1( B4 igd iR-Rnylid R, 2037 Brapexy] i ndol -
| FAB-MS: (M+1) = 485;

with 4,6-dichlorobenzaldehyde and subsequent synthesis sequence gives
3-(4,6-dichlorophenyl)-3-{6-[3-(pyridin-2-ylamino)propoxyJindol-3-yI}-
15 propionic acid. After preparative HPLC: 3-(4,6-dichlorophenyl)-3-{6-[3-
(pyridin-2-ylaminec)propoxylindol-3-ylpropionic acid trifluoroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) R; = 37.3 min;
FAB-MS: (M+1) = 485;

20
with 4-chioro-5-trifluoromethylbenzaldehyde and subsequent synthesis

j sequence gives
3-(4-chioro-5-trifluoromethylphenyl)-3-{6-[3-(pyridin-2-ylamino)propoxy]-

indol-3-yl}propionic acid. After preparative HPLC: 3-(4-chloro-5-

25 trifluoromethylipheny!)-3-{6-[3-(pyridin-2-ylamino)propoxyjindol-3-yl}-
propionic acid trifluoroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) R; = 38.7 min:
FAB-MS: (M+1) = 518;
30

with 3-cyclohexylbenzaldehyde and subsequent synthesis seguence gives



3-yl}propionic acid. After preparative HPLC ,
3- ( 2- Chi@FdaysdasB- di i uor ophenyl ) - 30 3-{6- 13- (pyri di n- 2- yplitbhi/ibbss

no) pr opoxy) i ndol - 3-yl } propionic acid trifluoroacetate; HPLC. (RP-18,
gradient ABfrom99:1 --+ 1:99 in 1 _keur) Rt = 34.6 mn; FAB-MS (M)
486; 2 3 JUL 2004 WO 01/58893 PCTI EPO 1/00084 -61 with
2,4,6-trifluorobenzal dehyde and subsequent synthesis sequence gives

3- (2, 4, 6- t ri f3-opcloparylyd-{6-83-{Byridin{2eylendna)rropoxydimdabBptnserignitdol - 3-yI }
d. Aft LC, 3- h 1)-3-{6-[3-
gr ?Bly(rjlr]:jfngg'l PieT ﬁ%#@ﬁg W"n%o:l)’ Céck‘PPe}‘!H(%‘iB‘?'&ﬁ Byfé‘i!(‘?)%"of. fGinﬁoz oacfat aE e;

"HPLC: (RP- p?t%’;b 1@StobBethtdour) Rt = 33.8 min;
FAB- VS: é m@)r lnGOBSfflrj?%l'?ﬁg@%grtﬁzﬁ-ﬁbeﬁzaI dehyde and subsequent

syntheS|s sequence gives 3-(4-meth oxyca rbony | p henyl)-3-{6-[3-(pyri d

or opar & 1 v EiPlgG R TB ol A RSty B I 1 R A7 2!

3-{6-[3 (p propoxy]i ndol - 3-yl }propi onic acid
trifl uoroacegjtvp‘; %%H%xarrp ‘e 11: 1. 6-[3-(Pyridin-2-ylan no)propoxy]indol e
28 6 g (12.9 mol ) of 6- (3 (N-benzyl pyri di ni um 2-yl am no) propoxy)i ndol e 20

hydr obr om de 24 nal usly to a dissolved in
300 m of ¥y %a"}[’i ?8 gqu %?'dghﬁgﬁgg'daﬁu qHﬁB mﬁﬁﬁﬁerl c :
pressure i Qe &ﬂasg%gﬁ%gce of 2 g of palladiumactivated carbon (10%. After

t he cat al yst en filtered off, the solution is evaporated, and the
crude 1Qr oduc3-biesizobt,jSthiadiazal- Wyl-ﬁe{ﬁslal-(p@rld%2Wﬁ!ﬂlf‘@)PWOXY] -1H-

di chl or onet t hano HR (RR: ent A:B from
99:1 -+ 1- gﬁqq%-gﬁﬂwgmﬁtacm 2@66 qrreﬂaratwe tetcl 55 88hz 4 aijb
thiadiazol-5-yl-3-{6-[3-(pyridin-2-ylamino)propoxy]-1H-indol-3-yl}propionic

acid trifluoroacetate;

15  HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) Ry = 30.7 min,
FAB-MS: (M+1) = 474;

with 2 6-difluorobenzaldehyde and subsequent synthesis sequence gives
3-(2,6-difluorophenyl)-3-{6-[3-(pyridin-2-ylamino)propoxyJindol-3-yl}-
20  propionic acid. After preparative HPLC: 3-(2 6-difluorophenyl)-3-{6-[3-
(pyridin-2-ylaminoc)propoxy]Jindol-3-yi}propionic acid triflucroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) R; = 32.6 min,
FAB-MS: (M+1) = 452;
25
with 2-chloro-3,6-difluorobenzaldehyde and subsequent synthesis
sequence gives
3-(2-chloro-3,6-difluorophenyl)-3-{6-[3-(pyridin-2-ylamino)propoxyjindol-
3-yl}propionic acid. After preparative HPLC: 3-(2-chloro-3,6-difluorophenyl)-
30  3-{6-[3-(pyridin-2-ylamino)propoxyjindol-3-yl}propionic acid trifiluoroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:92 in 1 hour) Rt = 34.6 min;
FAB-MS: (M+1) = 486;




FAB-Ms: (M+1) = 268. 30 23 UL 2004

2..3-[ (1- oo dirggbior onet hoxyphenyl ) - 2- (4, 6- di oxo- 2, 2- di mepytierotoooss

, 3-di oxan-5- yl)ethyl]-6-[3-(pyridin-2-ylamno)propoxy]indole 29 23 July
2004 WO 01/58893 PCT/ P01/ 00084 - 62 850 ng (1.3 mml) of 28 are stirred
for 12 hours at RT with 190 pl (1.3 nmmol) of

4-trifluoronet hoxybenzal dehyde, 190 ng (1.3 nmol) of Meldrums acid and 9
ng (0.07 nmol) of proline in 5 mM of acetonitrile. Wen the reaction is

| et heck, by HPL.C/ , 1 | uti i t ed d th duct
o Bl oyed Wt 246 GrrERbER UG a0 SO bR Sy RS SRV s T

i fication. i h 1 Px itk ad) " . -+ 0:100
55 e wPare TG pPERY e g 2 i o T R S * %1 71
mn; 10 ( M+Propiobitacid. After preparative HPLC: 3-(2,4,6-trifluorophenyl)-3-{6-[3-

3-(4-Triflugronet hoxyphenyl)-3-{6-[3-(pyridin-2-ylanno)propoxy]- i
ol - 3 y¥ ) pRBHHG Sy A ORTPPESnsal 2 B oBto it PLUSERERIREY o Exampl e
9.5, 760 ng (1.3 mMmol) of 29 are stirred for 12 hours at 100C in 4 m of
DMSC with 110 ng of lithiumchloride and 29 pl of water. \Wen the reaction
i s conpl et e HRDE: (RIPu8, gnadienthdd noat 881 gi 198gn 1 hour) Ry = 33.8 min,
3-(4-Trifl u%r onet _Oéﬁ_ghenyl -3-{6-[3-(pyridin-2-yl am no) propoxy] i ndol - 3-
yl } pr opi oni ARINIS: bla?é? ve HPLC on RP-18 gives 3-(4-trifl uoronmethoxy-
20 phenyl)-3-{6-[3-(pyridin-2-ylam no)propoxy]indol -3-yl }propionic acid
trifluoroacetate. HPLC. (RP-18, gradient AAB from99:1 -+ 1:99 in 1 hour)
Rt = 3610 mwith 4A&haBycdribiehylbenzakiehy8e Aandl agpsaghgnt syridvasiplsequence he
reaction of 6-[3-(pyridin-2-ylam no)- propoxy]indole 28 with
3-trifl uor oY xybenzal dehyde and subsequent synthesis sequence
3-(4-methoxycarbonylphenyl)-3-{6-[3-(pyridin-2-ylamino)propoxylindol-

3-yl}propionic acid. After preparative HPLC: 3-(4-methoxycarbonylphenyl)-
3-{6-[3-(pyridin-2-ylamino)propoxy]indol-3-yl}propionic acid trifluoroacetate.
15

Example 11:
1. 6-[3-(Pyridin-2-ylamino)propoxylindole 28

6 g (12.9 mmol} of 6-(3-(N-benzylpyridinium-2-ylamino)propoxy)indole

20 hydrobromide 24 (prepared analogously to Example 9.1-9.3] are dissolved
in 300 ml of acetone and hydrogenated for 8 hours at RT and atmospheric
pressure in the presence of 2 g of palladium/activated carbon (10%). After
the catalyst has been filtered off, the solution is evaporated, and the crude
product is obtained as a white solid.

25
TLC: Si-60, dichloromethane/methanol 6:1, Ry = 0.67,;
HPLC: (RP-18, gradient A:B from 92:1 — 1:99in 1 hour) Ry = 28.6 min;
FAB-MS: (M+1) = 268.

30 2. 3-[(1-(4-Trifluoromethoxyphenyl)-2-(4,6-dioxo-2,2-dimethyl-1,3-dioxan-5-
yhethyl]-86-[3-{pyridin-2-ylamino)propoxyJindcle 29




30 gives 3-(3-trifluoronethoxyphenyl)-3-{6-[3-(pyridin-2-yl ari J10)1004

propoxy] i yl }propi onic acid. Preparative HPLC gi ves, I,fl
DT T sty ate; 23 JUL 20004 VIO 01/58893 PCTI EPO sctoiobsy’ |

(RP-18, gradient A°AB from99:1 - 1:99 é%l hour) Rt = 40.2 mn; FAB-Ms
(Mt1l) = 500. 5 Exanple 12: 1. 6-[3-(4,5 hydro-1
H i m dazol - 2-yl am no) propoxy] i ndol e 31 500 ng (2.6 nmol) of

6- (3- ani noprmm@o'fr@erhmo%fhara@emmdf@ragwﬁs at Rmﬁﬁ 190ty Exanple 9.1 ]
are dissolved in 10 nl of g?ther with O 39mm| of

2- (3, 5- di met{y3 ﬁwai@mtylﬂuomt wybsnzaidetyide, H98rrb@r( @i ragoleeld 1.7 m

hour s. " ar 1 e eI e BT mgEa” K3l rudive oS bh i Rt o
purified by Wl’@ﬁathétrbé@tltbms(i:orﬁﬁlelt?t&eck@?rIJiﬁLCWlsg'tﬁ@tsd?utld?ﬁ fsré\FEp%g -
1:99 in 1 hour) Rt = 26.7 mn FAB- M5 1) [(1-(Benzo-1, 2,

5-t hi adi &ol rageqde)nctm@mr@dupb&cem@m rﬁ@t ester cleavageaan-decarboxylation

5-yl)ethyl]j ( H i mi dazol - 2- yl am no) propoxy] i ndole 32 20
I n accor danc@'t%%{ﬁgﬁsg%{]yﬁﬁ.oh‘ 100 ng (0.33 nmol) of 31 are reacted wth
53 ng (0.33 nmol) of 5- forrryl benzo-1, 2, 5-thi adi azole, 46 ng (0.33 mmol ) of

Mel drum s acid and 2 of L- proline in 4 nl of acetonitrile at 30C
Evapor at i on @Pb@ﬂ\@ E@qunmht RA18i gradientdB fremc8@ a0 wi>thd0@ ire8.5 min,

"o 3.5 m . Whelers “pretg i OT% 06 T8y B sellomt Bl REe g Fihe) R = 120
mn, (Mtp) _(MEHE 533.

3. 3-(4-Trifluoromethoxypheny!)-3-{6-{3-(pyridin-2-ylamino)propoxy]-
indol-3-yl}propionic acid trifluoroacetate 30

Corresponding to Example 9.5, 760 mg (1.3 mmol} of 29 are stirred for 12
hours at 100°C in 4 ml of DMSQ with 110 mg of lithium chloride and 22 pi
of water. When the reaction is complete, the solution is evaporated, giving
3-(4-Trifluoromethoxyphenyl)-3-{6-[3-(pyridin-2-ylamino)propoxylindol-3-
yl}propionic acid. Preparative HPLC on RP-18 gives 3-(4-triflucromethoxy-
phenyl)-3-{6-[3-(pyridin-2-ylamino)propoxy]indol-3-yl}propionic acid
triflucroacetate.

HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) Ry = 36.7 min;
FAB-MS: (M+1) = 498.

Analogously to Example 11, the reaction of 6-[3-(pyridin-2-ylamino)-
propoxylindole 28

with 3-trifluoromethoxybenzaldehyde and subsequent synthesis sequence
gives
3-(3-trifluoromethoxyphenyl)-3-{6-[3-(pyridin-2-ylamino)propoxylindol-3-
yl}propionic acid. Preparative HPLC gives 3-{3-trifluoromethoxypheny!)-3-
{6-[3-(pyridin-2-ylamino)propoxylindol-3-yl}propionic acid trifluoroacetate;




3. 3-(Benzo-1, 2, 5-thiadiazol -5-yl)-3-{6-[3-(4,5-di hydro-1 2% it §8&ol - 2-

yl am no _ I ndol -3-yl} propionic acid 33 WD 41/ 5889 JULY
2004 P&%%ﬁ%084 The crude product 32 is stirred for %ZCTL(?ﬁ)ng%aS? 100C in
4 mM of DMSO together with 27 ng of Ié:%hi umchloride and 7 pl of water,
and t hen evapo- rated, giving 3-(benzo="1, 2, 5-thi adi azol -5-yl)
-3-{6-[3-(4,5-di hydro-1 H i m dazol -2-yl am no) propoxy] i ndol - 3-yl } propi oni c
acid. Purification by 5 preparative HPLC gives 3-( benzo-1, 2, 5-thi adi azol
-5-yl)-3-{6-[3-(4,5- dihydro-1 Him dazol -2-yl am no) pr opox }Zi ndol

- 3-yl } pr opiHPLC: €RPl &, igrédieot 4B &rom 906, —Hﬂ’lﬁ%@ ln(H:'O'él'E),Rtg"rﬁ&' dAVT A: B from
99:1 -> 1:3:9 %r&éé aguij_;to = 28.1 mn; 10 FAB-Ms: (M+l) = 465. Exanple 13:
Anal ogousl AR M L) T ; % he reaction of 6-[ 3- (4, 5-di hydro-1 H i m dazol -
2-yl am no) propoxy]indole 31 15 with 4-fluorobenzal dehyde and subsequent
synt hesi s sequence gives 3-{6-[3-(4,5-dihydro-1

H i m da2ol -Bxarhplei 1)) pr opoxy] -1 H-indol -3-yl }-3-(4 fl uorophenyl ) propionic
acid. Prepa WY PLC gi ves, 3-{6-[3-(4, 5-di [ O-,.

H i m dazol -{2-66{7{35%!E{d#’gyg%j&"wéﬁélg%&lqr@pﬁb$r¥§9m1r?qoﬁ%%phenyI ) pr opi oni c
20 acid trifluoroacetate; wth benzal dehyde and subsequent synthesis

sequence gives 3-{6-[3-(4,5-dihydro-1 Himdazol-2-yl am no)propoxy]-1
H- i ndol - 3- Y300 Bigi2eh ynrpeb if En{Saminorroperviiale 23dprmaregiy agcord-

o o S A WA rble o 71 ofF d3Eaved X 1B ThI G BLpBEk e witn 0829 1 o

gr adi e A3 ¢ hafidl B P-(35-HiRBtHyipyrabeyn 4, RidirydiBinfidaizole hydrobromide

, and 1.7 mi (11.9 mmol) of triethylamine, and the solution is stirred at 60°C

for 12 hours. After the solution has been evaporated, the crude product is
purified by preparative HPLC.

15 HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) Ry = 26.7 min;
FAB-MS: (M+1) = 259.

2. 3-(1-(Benzo-1,2,5-thiadiazol-5-yl)-2-(4,6-dioxo-2,2-dimethy!-1,3-dioxan-
5-yl)ethyl]-6-[3-(4,5-dihydro-1H-imidazol-2-ylaminc)propoxylindole 32

20
In accordance with Example 11.2, 100 mg (0.33 mmol) of 31 are reacted
with 53 mg (0.33 mmol) of 5-formylbenzo-1,2,5-thiadiazole, 46 mg
(0.33 mmol) of Meldrum’s acid and 2 mg of L-proline in 4 ml of acetonitrile
at 30°C. Evaporation gives a residue which is further reacted without

25 purification.

HPLC/MS: (Chromolith RP-18, gradient A:B from 80:20 — 0:100 in 3.5 min,
where A = water + 0.01% of TFA, B = acetonitrile) Ry = 1.29 min; (M+1) =
549

30

3. 3-(Benzo-1,2,5-thiadiazol-5-y})-3-{6-[3-(4,5-dihydro-1H-imidazol-2-
ylamino)propoxylindol-3-yl}propionic acid 33




FAB- M5: (M+1l) = 407; 30 with pyridi ne-4-carbal dehyde 3nﬂ %gb@gqmnt

synt hesi ce gives 3-pyridin-4-yl-3-{6-[3-(4, 5-di ro -

HYI i daz‘?)’ S-y ani no) propoxy] -1 H i ndol - 3-yl } propi oni ¢ ach STEBPASat i ve
HPLC gives 3-pyridin-4-yl-3-{6-[3 WO 01/58893 -65 2 3 JUL 2004 PCT/EPO J
/00084 (3,5-di hydro-1 H i midazol - 2-yl afffino) pr opoxy] - 1

H-indol -3-yl }propionic acid trifluoroacetate. Analogously to Exanple 12,

the reacti oph@lcrfaé §rdd°uo'§3§'|§"$€|fr@d]f0|"'12rl*i‘ogl?szél 1065“02”}’11%‘&@!93@”] I ndol e,

prepared anal ogously t anpl e reactron wt
4- benzyl oxylogetenw Mﬁabg@ht%mmtﬂtmdmam 7b;drozfa&aiemall'ei thed swahsequent

i dazol - BeTving) fBenef | 2 Slingiazob bl Bd6 - greeriwererttoni ¢ aci d.
Prepar at i veiriBhzol®-yRimido} &obﬁxﬂhﬁ—? X/Yp%?ﬁ@o}hé"ém Purification by . |

m dazol - 2-yl am no) but oxy] - phenylpropionic a
trifl uo@ac@mlaéatl\f@HBLC( gires S-(bgnadi €RAS-thiRlibzarB-99:3-{6-3-14.99 in 1 hour)

R+ = .20 .5 = 42

3- phenyl - 3- ‘f'?Y@%"-‘igft"ﬂag?%r%&%%BW?P%W@QM?}WBBPG%@@géﬂﬂufzf@-25 g (81
mmol ) of et&ydtafls phenyl - 3- (6- hydroxyi ndol - 3-yl ) propi onate 4 [prepared in
accordance with Exanple 1.1-1.2] are dissolved in 250 ml of acetonitrile
together with 30.3 g (113 mmol ) of N-(3 brom)propyl)phthal imde, 26.4 ¢

80. 6 mmol c i carbonat e .and 4 taSS| um i odi de
<(31re added, )QELCtKgEﬁig]tqmg qrgi?%f Qg qf‘%lﬁgﬂﬁg&r)%g K%t i on

m xtureQ s pABowsd( Mmreq{sginq is then f| |tered through a | ayer of

ki esel guhr, and the filtrate is evaporated. The crude product can be

Example 13:
Analogously to Example 12, the reaction of 6-[3-(4,5-dihydro-1H-imidazol-
2-ylamino)propoxylindole 31
15
with 4-fluorobenzaldehyde and subsequent synthesis sequence gives
3-{6-[3-(4,5-dihydro-1H-imidazol-2-ylamino)propoxy]-1H-indol-3-yl}-3-(4-
fluorophenyl)propionic acid. Preparative HPLC gives 3-{6-[3-(4,5-dihydro-
1H-imidazol-2-ylamino)propoxy}-1H-indol-3-yi}-3-(4-fluorophenyl)propionic
20 acid triflucroacetate;

‘ with benzaldehyde and subsequent synthesis sequence gives
3-{6-[3-(4,5-dihydro-1H-imidazol-2-ylamino)propoxy]-1H-indol-3-y!}-3-
phenylpropionic acid. Preparative HPLC gives 3-{6-[3-(4,5-dihydro-1H-
25  imidazol-2-ylaminoc)propoxy]-1H-indol-3-yl}-3-phenylpropionic acid
trifluoroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) R; = 29.8 min;
FAB-MS: (M+1) = 407;
30
with pyridine-4-carbaldehyde and subsequent synthesis sequence gives
3-pyridin-4-yl-3-{6-[3-(4,5-dihydro-1H-imidazol-2-ylaminc)propoxy]-1H-
indol-3-yl}propionic acid. Preparative HPLC gives 3-pyridin-4-yl-3-{6-{3-




recrystallized fromhot ethanol. mp.: 95C, TLC Si-60, tolzu?ne/ MIB et her
4:1, Rf, 5 80:??533930 HPLC: (RP-18, gradient A:B from99:1 - doL Wi 1 hour)
Rt = 49.9 AB-M5: (M+l) = 497. 2 3 JUL 2006 WO 01/ B883B01/00084

PCT/ EPO /00084 - 66 2. Ethyl 3-phenyl-3-[6-(3-am nopropoxy)indol -3-yl ]pro
pi onate hydrochloride 35 34.6 g (69.7 mBbl-) of 34 are dissolved in 350 n
of ethanol and refluxed 5 with 5.1 m (104.5 mol) of hydrazi ne hydrate
until the r J ) I 5 hou Aft r. the solution has
been cool edeﬁl5 gr%fdcrg ﬁ?@?ﬁﬁ%zﬂ'é@\'ﬂ%ﬁm% éi’%b'h §h\9}l?r8§i°(ﬂ‘é3 26dfi | tered
of f, and t hetrilobrnacmtates aci di fied using ethanolic HO. The new

preci pitate of the phthal ohydrazi de hydrochloride is again filtered off
with suction, and the solution is concentrated to about 10 100 mi. The

duct f | C th
product o yshabbbaesty s Mo IOl S e L b S35, Wl Sevazctrmons o
4:1:0. 1, ORf ZYtanBBo)blﬁéﬂﬂfvﬁiolé l‘ﬁrébarecﬁﬁr?aloééu&y to Exampie 3259383’9 (4 mol)

3- Phenyl - S[GéﬁSamno oxylndoI-Sy propionic a
of 35 are di'SEEIYLWIHY ﬁyoasycafb@@nlﬁmlanmgt brameidef or 2 days at RT with

10 m of 2N sodi um hydroxide solution. Wen the 20 reaction is conplete,
the solution is neutralized using 2N HCl, and the product is precipitated

in acet one. Wﬂbbe@mjdahmeandtwbsquémcwnﬂﬁéél%eq%ﬁ&@ fvlgtgurl fication.
HPLC. (RP-18, g gleqt_éBfro mo9:1 -* 1:99 in 1 our? 25.8 mn;
FAB-NB: ( Mr1) -{§ §-(4,5-dihydro-1H-imidazol-2- ylammo)butoxy] 1H-indol-3-yl}-3-
10 phenylpropionic acid. Preparative HPLC gives 3-{6-[4-(4,5-dihydro-1H-
imidazol-2-ylamino)butoxy]-1 H-indol-3-yl}-3-phenylpropionic acid

trifluoroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) Ry = 30.5 min;
15 FAB-MS: (M+1) = 421.

Example 14;
1. Ethyl 3-phenyl—3—[6-(3-phthalimidopropoxy)indol-3-yl]propionate 34

20 25 g (81 mmol) of ethyl 3-phenyl-3-(6-hydroxyindol-3-yl)propionate 4
[prepared in accordance with Example 1.1-1.2] are dissolved in 250 ml of
acetonitrile together with 30.3 g (113 mmol} of N-(3-bromopropyl)phthal-
imide, 26.4 g (80.6 mmol) of caesium carbonate and 0.67 g (4 mmol) of
potassium iodide are added, and the mixture is refluxed for 12 hours. The

25 reaction mixture is allowed to cool and is then filtered through a layer of
kieselguhr, and the filtrate is evaporated. The crude product can be
recrystallized from hot ethanol.

m.p.: 95°C,
TLC: Si-60, toluene/MTB ether 4:1, Rf =0.31,

30 HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) R = 49.9 min,
FAB-MS: (M+1} = 497,




25 4. 3-Phenyl - 3-[6-(3-g uani di nopr opoxy) indol -3-yl]prop ddlt®ei d 37 250

ng (0 7 0f 36 are stirred for 12 hours at 60C wit offiosa( 1. 11
?A‘d;iﬁgsos met hyl - 1- pyrazol oyl f or mam di ni um ni trat ep%’lz,ggoll@l m 30

(2 22 mmol ) of triethylamne in 10 n16 DMF. When the reaction is com
plete (HPLCIMS check), the solution’is ‘'evaporated, giving

3-phenyl - 3-[ 6- (3- guani di nopropoxy)i ndol -3-yi)propionic acid. Purification
by prepar 6“2' Eﬁwﬁ%—ﬁhenﬂ@fﬁ-(mdpﬁﬁﬁaﬁy)ﬁﬁﬁ!EPﬁﬂjdrB@lb&éte Aydideh@rgleves

3- phenyl - 6- ('3- guani di nopr opoxy) indol-3-yl]propionic acid

trlfluoroa tate. HPLC. (RP-18, gradient AAB from99:1 -+ 1:99 in 1 hour)
R =28.9 mn; FAB-Ms: (M+l) = 381. 5 Exanple 15: Anal ogously to Exanple
14, the reaction of ethyl 3-phenyl-3-(6-hydroxy- indol-3-yl)propionate 4

with N-(4- Byeraheoy mpiti)ed 34mﬁbedaedlv@uba@wermof sthahbeshd refeeance gi ves
10 3-16- (4-g uani di nobut oxy)~=1 H-indol -3-yl]-3-phenyl propi onic acid. Prepa-

rative $PL@IY §49mBLI08.§ mrg@éﬁf BVW@%RWTEE !-'F“i"riﬂ@l"eéc"iﬂ"] IsTOmRIRA -

bropioni ¢ gl o1& LELHOARE $heLBhbRis delh dhicdTiadhsel ofih fd pREOS: 1 -+
3- Pheny! - 3yjtatdBphthafottlidraide os fliteraad, rart Sdllaninm&)mrlollﬁeuy]smgjm 3

yl }propionic acid 38 20 130 ng (0.29 mmol prepared anal Qgously to
Exanpl e 14 etharolistHe. dde new W&Clﬁﬁlﬁ@f&ﬁe Ri‘rfthﬂ'@wdri@dﬁdﬂy(d@owo I of

2- et hy| Su'afg%thtére%’off with suction, and the solution is concentrated to about
10 100 ml. The product crystallizes from the ethanolic solution at 0°C as the
hydrochioride.
m.p.. 158°C,
TLC: Si-60, dichioromethane/methanol/fammonia 4:1:0.1, Rf = 0.33;
FAB-MS: (M+1) = 367.
15
3. 3-Phenyl-3-[6-(3-aminopropoxy)indol-3-yl]propionic acid 36

1.6 g (4 mmol) of 35 are dissolved in 10 m! of dioxane and stirred for
2 days at RT with 10 ml of 2N sodium hydroxide solution. When the

20 reaction is complete, the solution is neutralized using 2N HCI, and the
product is precipitated in acetone. The compound can be reacted further
without purification.
HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) Ry = 25.8 min;,
FAB-MS: (M+1) = 339.

25
4. 3-Phenyl-3-[6-(3-guanidinopropoxy)indol-3-yllpropionic acid 37

250 mg {0.74 mmol) of 36 are stirred for 12 hours at 60°C with 223 mg
(1.11 mmol) of 3,5-dimethyl-1-pyrazoloylformamidinium nitrate and 0.31 ml
30 (2.22 mmol) of triethylamine in 10 ml of DMF. When the reaction is com-
plete (HPLC/MS check), the solution is evaporated, giving 3-pheny!-3-[6-~(3-
guanidinopropoxy)indol-3-yllpropionic acid. Purification by preparative



di hydr oi m dazol -4-one and 0.12 m (0.87 mml) of triethyl S“J\?[FM‘ a

mxture Qi d’ﬁﬁ% ;0f ethanol and 1 m of DMF, giving 3-phenyg ﬁmﬁ)&(l 5 25
di hydr0| m dazol -4-on-2-yl am no) propoxy] i ndol - 3-yl } propionic acid, Purifi-
cation by preparative HPLC on RP-18 gl}/}_ﬁ 3 -phenyl -3-{6-[3-(1, 5- d| hydr o-

I m dazol - 4- on- 2-yl am no) pr opoxy] i ndol yl }pro pionic acid
trifluoroacetate. FAB-Ms: (Mtl) = 421. 30 Exanple 17: Anal ogously to
Exanpl e 16, HME gﬁ@@t?n Fhen?l—B%-(Q—gbbuﬁiimmdsrepwk;))irﬁidt&ﬁl@propionic acid

am nopr opoxy).i ndol ] propionic acid (prepared anal ogously to Exanple 2
3 J M?0f4 Mbcmqqe@ege PCT/ EPOI / 00084 -68 1.1-1.2 and 15) with

equente o VERG (RETE) SEHANI SO0 G PPS 299 n THRERRIR ey R=e" ©

H-i m dazol - Bad-m8: m+1)m9@pxy] 1 H -indol-3-yl}propioni c aci d.
Preparative HPLC gl ves 3-(4-fluoro - 5 phenyl)-

3-{6-[ 3-8 4- ox0- 4, 5-di hydro-1 Hi ni dazol -2- yl ami no) propoxy]-1 H i ndol

-3-yl}propiagnic acid trifluoroacetate. Anal ogously to Exanple 16, the
reaction of %‘-—Fﬁ?—i—am nopr opoxy)-1 H

i ndol - 3- yI | ASramHoUSIAEXARPROT Hthe reatsbr BT ePeT 8pramsl-8geHsydroky Exanpl e
10 1.1-1.2 anqu? V\)Anth rrgthylsulfan | -1, 5- 'g?h ?mmdga(zoly oyr?e and

subsequent Q}ﬂﬂ"@ek'b@'c’@@ﬂ%ﬁ dwigh \?%E"QEC{FBOEPQAI ()thﬂud% agd rﬁ%@s@q pent

H i m dazol - Hindol -3- yl}-3-pyridin-4-yl propionic
acid. Prepar¥ %ﬂp@%\%}%@e@&%&.@sl{es [ 3- (4- 0x0-4, 5- di hydro-1 Hini dazol - 2-y
| am no) 10 opoxy3-{&-(4+guaehidinGbytioky 31 Hyihddl-ﬁfyﬂ-Sdphéﬁylprmbnm acidcPrepa-
trifluoroacetate. an ousl to Exanple 16, t edre[' |]%n of
3-[ 6- ( 3- ani ﬁ%tmeolrjgk giy 551_3[ 4-guamdmobutoxy')1 o phenyl-

I ndol - 3-yl ] - 5- yIproplonlc acid (prepared anal o-
gously to For@? &%C}d @"&Bge%é?éw th 2-net hyl sul fanyl -1, 5-di hydro 20

i m dazol - 4-one and subsequent synthesis sequence gi ves
HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour} R, = 30.6 min,
15 FAB-MS: (M+1) = 395.

Example 16:
3-Phenyl-3-{6-[3~1,5-dihydroimidazol-4-on-2-ylamino)propoxylindol-3-
yl}propionic acid 38
20
130 mg (0.29 mmol) of 36, prepared analogously to Example 14, are stirred
for 24 hours at RT with 115 mg (0.87 mmol) of 2-methylsulfanyl-1,5-
dihydroimidazol-4-one and 0.12 ml (0.87 mmol) of triethylamine in a
mixture of 2 ml of ethanol and 1 ml of DMF, giving 3-phenyl-3-{6-[3-(1,5-
25 dihydroimidazol-4-on-2-ylamino)propoxylindol-3-yl}propionic acid. Purifi-
cation by preparative HPLC on RP-18 gives 3-phenyl-3-{6-[3-(1,5-dihydro-
imidazol-4-on-2-ylamino)propoxylindo!-3-yl}propionic acid trifluoroacetate.
FAB-MS: (M+1) = 421,

30 Example 17:
Analogously to Example 16, the reaction of 3-(4-fluorophenyl)-3-[6-(3-

aminopropoxy)indol-3-ylpropionic acid {prepared analogously to Example




3-benzci-1, 2, 5-thi ad iazol -5-yl-3-{6-[3-(4-0xo0-4, 5-di hydr &4

H- i m dazQles am no) propoxy]- 1 Hindol-3-yl}propionic ' rative
HPLC gi V@?%Zss%dgnzo_ 1, 2, 5-thiadi azol -5-yl -3-{6-[ 3-(4- oxo-ﬁ?hg?odfl?@?gfo- 1

H i m dazol - 2-yl - am no) propoxy] -1 Hi I’_l%%|_ -3-yl}propionic acid
trifluoroacetate. 25 Exanple 18: Ethyl

3-phenyl -3-{6-[3-(pyri mdin-2-ylam no) propoxy]indol-3-yl}propionate 39 30
1 g (2.48 muol-) . 2&nd55)wiktp2unesthylsudamdrdbaiieydrbinidExalidlopelahd®?, are

di ssolved in 30 m of anhydrous ethanol together with 426 ng (3.72 nmol)

of 2-chl o Fubsequent YNHEAHESqUEAC] JIVEBE nmol ) of triethyl amine, and the

sol u 23 JUL 2004, 004 5RA08 RETI RO/ PBOTA, G kAL A A Tor 20
{ t’he ‘resi FOREE 0 grapineg @n silica gel

hours. After evaporation, ueisc

(eluent et hpfo;ﬁj}@q&ﬂ-ﬂ)ndoT-BG]I}[ﬁbpﬁﬁljc atiby Prasmbive HARIC gives4R2(4-Autid-C:
(RP-18, gradient A°AB from99:1 1:99 in 1 hour m n;. FAB- MVS:

Rt = 39.0
(Mr1) = 245phesylr3+{8-Erl4gxouvkp-sihwba: inmi ék?w@@mqmquvwﬁr oxane at

RT gives th £ e AT

3- phenyl - 3- ?gﬂc{lj?%éﬂp?norm:ﬁcgj t)"lﬂél%r%ao ert)?tgpoxy] i ndol -3-yi }propionic 10
acid. FAB-MsS: (Mrl) = 417. Exanple 19: Ethyl

3-phenyl -3-{6-[3-(3,4,5,6-tetrahydropy rimdjn-2-ylam no)propoxy]- 15

i ndol - 3-yl } sty toyBxomplentt (thessasin of S50 5mBOB AT AB 1 10t of

et hanol and; Q08 Gt X : I Sei Y ure in

the pr esencc'aﬁa/ocgi 389@? Erfﬁ&[(:l_l‘{ g?éﬁ#@ﬁ& %?&%%Er&gﬁﬁélggaﬁgﬁéﬁﬁﬁé

pal | adi 101 adt1-va? eddcid)vath 2-008hylsRianyiehStdieydreavidiaaol-4-onecanpd et e, t he

catal yst is fL)' tered off, the solution is

, subseguent synthesis sequence gives
3-{6-[3-(4-0x0-4,5-dihydro-1H-imidazol-2-ylamino)propoxy]-1H-indol-3-

yl}-3-pyridin-4-ylpropionic acid. Preparative HPLC gives 3-{6-[3-(4-0x0-4,5-
dihydro-1H-imidazol-2-ylamino)propoxy]-1H-indol-3-y1}-3-pyridin-4-yI-

15  propionic acid trifluoroacetate.

Analogously toc Example 16, the reaction of 3-[6-(3-aminopropoxy)-1H-
indol-3-yl]-3-benzo-1,2 56-thiadiazol-5-ylpropionic acid (prepared analo-
gously to Example 1.1-1.2 and 15) with 2-methylsulfanyl-1,5-dihydro-

20 imidazol-4-one and subsequent synthesis sequence gives

3-benzt-1,2,5-thiadiazol-5-y|-3-{6]3-(4-ox0-4,5-dihydro-1H-imidazol-2-

ylamino)propoxy]-1H-indol-3-yt}propionic acid. Preparative HPLC gives 3-
benzo-1,2,5-thiadiazol-5-yl-3-{6-[3-(4-o0x0-4,5-dihydro-1H-imidazol-2-yl-
amino)propoxy}-1H-indol-3-yl}propionic acid trifluoroacetate.

25
Example 18:
Ethyl 3-phenyl-3-{6-{3-(pyrimidin-2-ylamino)}propoxy]indol-3-yl}propionate
39

30 19 (2.48 mmol) of 35, prepared in accordance with Example 14.2, are
dissolved in 30 mi of anhydrous ethanoi together with 426 mg (3.72 mmol)

of 2-chloropyrimidine and 1 ml (7.44 mmol) of triethylamine, and the solu-



evaporated, and the residue is purified by preparative HPL&S&HL&&D-LIB. TLC

Si - 60, . ayBh g,@gt atel nethanol 4:1, Rf = 0.08; HPLC M5: ( GheprpéidohssRP- 18,
gr adi ent A'Bfrom80:20 -a 0:100 in 3.5 min, 25 where A = water + 0.01% of

TFA, B = acetonitrile) R = 1.39 mn; E§B- M5 (M+1l) = 449. Ester cleavage
of the ethyl ester using sodium hydrOX| e in dioxane at RT gives the free
acid 3-phenyl-3-{6-[3-(3,4,5,6-tetrahydropyrimdin-2-yl 30 am no)

propoxy] i nddbn 8 sefluxedfop D honcs. d%fter%pb&tidﬂtlheraﬂdue i angineateo: 23 JUL
2CGCk WO 07/58893 PCT/EPO / 00

3- phenyl - 3- g@pheden &*'@a@et'é%'riﬁﬂpamg???ta@% 2-yl) am nopropoxy] - indol -3-vyl
}propionate 41 In accordance with Exanple 19, 200 ng of ethyl

3-phenyl -3-{6-[3-(pyridin- 5 2-yl am no) propoxy]indol -3-yl}propionate Z are
hydr ogenat eTILCn Si-6@, ptl’@ﬁenemtefR.ZNOMEjr ochloric acid and

pal | adi um acti vat ed carbon [q%ove 41, FAB-

s (M = 448. 10 E
cl eavage usHRECs AR ui‘r&hsr(ﬁddﬁ(“dt\; szCPTU 19 Hk&ﬁ@ué)t&ﬁr%é QEUN} he frzger

acid 3-phe ey 5 6-t etrahydropyri di n-2-yl)am nopr opoxy] -
indol-3-yI}E%§ ﬁ%%lnga ‘FAB- M5: (M+l) = 420. 15 2. Anal ogously to
Exanpl e 9, conpound 24 is reacted wi th 3-hydroxy- benzal dehyde and
subsequent synthesis sequence to give neth

3-(3-, ,
hydroxyphenfbier #l¢avqgs e SHEAHID Y9TW%§¥M'QBgQﬂ9foﬁ-@trﬁB aives ihe.
t 1 . .
3108, oo PERERUT SR RHE R ARG 2y fcpogne 3ypropone
H i ndol 13- ybgik opi onate i s hydrogenated, giving nethyl
FAB-MS: (M+1) = 417.

L

Example 19:
Ethyl 3-phenyl-3-{6-[3-(3,4,5,6-tetrahydropyrimidin-2-ylamino)propoxyl-
156  indol-3-yl}propionate 40

200 mg (0.45 mmol) of 39 are dissolved in 10 ml of ethanol and hydrogen-
ated for 3 hours at RT and atmospheric pressure in the presence of 0.68 ml
(1.35 mmol) of 2N HCI and 60 mg of palladium/activated carbon (10%).

20 When the reaction is complete, the catalyst is filtered off, the solution is
evaporated, and the residue is purified by preparative HPLC on RP-18,

TLC: Si-60, ethy! acetate/methanol 4:1, R = 0.08;

HPLC/MS: (Chromolith RP-18, gradient A:B from 80:20 — 0:100 in 3.5 min,
25 where A = water + 0.01% of TFA, B = acetonitrile) Ry = 1.39 min,

FAB-MS: (M+1) = 449

Ester cleavage of the ethyl ester using sodium hydroxide in dioxane at RT
gives the free acid 3-phenyl-3-{6-[3-(3,4,5,6-tetrahydropyrimidin-2-yl-

30 amino)propoxylindol-3-yl}propionic acid.
FAB-MS: M+1 = 421,

Example 20:




3- (3- hydroxyphenyl )-3-{6-[3-(3,4, 5,6-tetrahydropyridin-2 |&fi oY opoxy] -
1.H i ndowPBoiydskey opi onate. Ester cleavage using sodi um hydr de sol ution

i n dioxane at RT gives the 25 free acid gcmmmms"

3- (3- hydroxyphenyl )-3-{6-[3-(3, 4,5, 6- t d5ahydropyridi n-2- yl am no) -
propoxy]-1 Hindol-3-yl}prop ionic aci HPLC. (RP- 18 gradient A:B from
99:1 - 1:99 in 1 hour) R = 26.6 mn; FAB-Ms: (Mtl) = 436. 30 2 3 JUL 200/

WO 01/ 58893 1PEMEROphengBI6]I13, Maﬂﬁiréh?dropyndln 2-yl)aminopropoxy]
1. 3- Phenyl - H"dé%g - (t hi onet hyI N- cyanoi m nonet hyl ) am noprop xy)fl ndol - 3-

yl } pr opi oni angledd 9 mpi) of 36 is stirred for 20 hours at 80C
with 1.3 g (8.7 mol) of dinmethyl N-cyanodithioimnocarbonate in 10 m of
DMF. When the reaction is conplete, the solution is evaporat ed, and the

crude pr odutn ad@rdanpewifti Edample tOr 200iRO6FPRRY RBheh|IL
t ol ueneleth acet eluent. 10 TLC. Si-o60, ?ﬁsﬁgfmanol 3:1,

Rf = 0. p(‘tﬁ%ri?ﬁﬂﬁ)'r% ryipropignaig: 2 arehydragepatachim the: 20 - 0: 100 i n
3.5 nin, ""Bﬁés%nﬁe‘of‘@ﬁ RydrodhidHe 38i8fant puaiddiamARTy Sud Larbeh ey 7 m

M+l = 437. 15 2.
Phenyl - 3- { 69{v&-4N - et hyl - N' - cyanoguani di no) pr opoxy] i ndol - 3-yl }- propionic

acid 43 100 ) | f 42 are dissolved in 2 m of DM, and the
sol ution i SF@'@&@#W% ‘hours at 60C with 1 m of nethylam ne sol ution.
(33%in 20 et hanol ). The solution is subsequently evaporated, giving

phenyl - CéN -met hyl - N'-cyanoguani di no) propoxy] i ndol - 3-yl } pr opi oni ¢
aci d. Fi@r i f Eé@r e@ragsyusng sadamm hydidRide soluRBn 18 diixed® at RT gives the

henyl - 3- 6 t hyl cya no) pr xy] i ndol yl } propi oni c
gm dyt ri fl{uo{i-%gcml 3{531 r’X/I 3&6 -[3- (% 5'%%]? tra%ydrt))gyr -2yyl)ammopropox}y P
indol-3-yl}propionic acid.
FAB-MS: (M+1) = 420.

15 2. Analogously to Example 9, compound 24 is reacted with 3-hydroxy-
benzaldehyde and subsequent synthesis sequence to give methyl 3-(3-
hydroxyphenyl)—B—{G-[S—(pyridin—2-y!amino)propoxy]-1 H-indol-3-yl}-
propionate.

20  Analogously to Example 19, methy! 3-(3-hydroxyphenyl)-3-{6-[3-(pyridin-2-
ylamino)propoxy]-1 H-indol-3-yl}propionate is hydrogenated, giving methyl
3—(3-hydroxyphenyl)-3-{6-[3—(3,4,5,6-tetrahydropyridin-2-ylamino)propoxy]-
1H-indol-3-yi}propionate.

Ester cleavage using sodium hydroxide solution in dioxane at RT gives the

25 free acid 3-(3-hydroxyphenyl)-3-{6-[3-(3,4, 5,6-tetrahydropyridin-2-ylamino)-
propoxy]-1H-indol-3-yi}propionic acid.

HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) R; = 26.6 min;
FAB-MS: (M+1) = 436.




25 TLC: Si-60, dichloronethanel methanol 1:1, Rf = 0.53; HBLICINSN

(«Chr onolwdlp1/Rfged 8, gradient A-B from80:20 -+ 0:100 in 3],"%1@@ modggere A =
water + 0.01 %of TFA, B = acetonitrile) Rt = 1.49 mn; MI 6 Exanpl e
22: Anal ogously to Exanple 1, the reactjon of 6-benzyloxyindole with 1

H i ndol e- 2- car bal dehyde and subsequent synt hesi s sequence gives 23JUL 200%
WO 01/58893 PCT/ EPO /00084 -72 3-(1 Hindol-2-yl)-3-{6-[3-(pyridin-2-y

| ami no) pr dp@Eplel2 i ndol - 3-yl }- propi onic acid. After preparative HPLC

ﬁ&g%- ? Iy|nfI Ofrépﬁsﬁyl 3“&1@@@"&%?@& gh '&mfg"?%\h%vﬁg%@%@@]m%%al dehyde

and subseqwﬁ ﬁ,bansusequence gives 3-{6-[3-(pyridin-2-y
| am no) propoxy]-1 Hindor—-3-yl}-3-thiophen-2-yl propionic acid. After
preparative HPLC. 3- {6 [ 3- (pyridin-2-yl am no) propoxy] - 1

by obe. 2 817 st Ml Soa€ i e BTaR s S St Lo d chadB Tl of |
3-{6-13- (pwm@wm@mwmﬁﬁ hgﬁ%!élhnﬂﬂm 3 BMF SvhbntBYEL &G V! )

propionic acid. "After preparative
3-{6-[3-( py$ Cdmﬁﬂ@_teylmmym tpevapjoratedanddbe cRide pradhuct 42 is purified

H- | ! d.trif
i Aol o- 2 RafReg AN e sl oel PG SGhehelat sialick gevagent

3-{6-[3-(pyridin- 2y|amno)propoxy] 1 H i ndol - 3-yl }-3-thiazol - 2-yi propionl c
aci d. Af ter_pr éar ative HPLC. 3-{ (pél’l di n- 2-yl am no) propoxy] -1
H i ndofl© 3T)}-Iq -J-5G tpbc@@leimem&}bwbﬁi‘loﬁfe: &by trifluoroacetate; 20 with

5 bi phonyl TS B REPIEGEem b rap 350 T ATl S8min

propi oni ¢ &ﬂ'leﬁ*e AAEtv%tepfr@@’(%bfV'ﬁFNPBQ acetomtnleg) 75 min; M+1 =
3- bi phenyl - 3{6[3(pyr|d|n2y- am no) pr pox1]

H i ndol - §‘I3]7prop| onic acid trifluoroacetate; 25 with 6-di net hyl am no-2
fl uoro- 3-for nyl benzonitrile and subsequent

15 2. Phenyl-3-{6-[3-(N’-methyl-N"-cyanoguanidino)propoxylindo}-3-yl}-
propionic acid 43

|
100 mg (0.23 mmol) of 42 are dissolved in 2 ml of DMF, and the solution is :
stirred for 12 hours at 60°C with 1 ml of methylamine solution (33% in |
20  ethanol). The solution is subsequently evaporated, giving phenyl-3-{6-[3-
(N'-methyl-N"-cyanoguanidino)propoxylindol-3-yl}propionic acid. Purifica-
tion by preparative HPLC on RP-18 gives phenyl-3-{6-[3-(N'-methyl-N"-
Cyanoguanidino)propoxylindol-3-yl}propionic acid trifluoroacetate.

25 TLC: Si-60, dichtoromethane/methanol 1:1, R; = 0.53;
HPLC/MS: (Chromolith RP-18, gradient A:B from 80:20 — 0:100 in 3.5 min,

where A = water + 0.01% of TFA, B = acetonitrile) Ry = 1.49 min; M+1 =
420.

30 Example 22:
Anaiogously to Example 1, the reaction of 6-benzyloxyindole

with 1H-indole-2-carbaldehyde and subsequent synthesis sequence gives



synt hesi s sequence gives 2.3 SUL 2004

3- (3- cyanovissshioget hyl am no- 2-f | uor ophenyl ) - 3-{6-[ 3- (pyri %‘EBE%W’@%‘M)

propoxy] 1 Hindol-3-yl}propionic acid. After preparat|ve : (3- cyano-
4- di met hyl am no- 2-f 1 uor ophenyl ) - 3-{6 |'_§ (pyridin-2-yl am no) propoxy]-1 H 30

I ndol -3-yl }propionic acid trifl uoroacet%te; W th _

3-fluoro-4-trifluoronethyl benzal dehyde and subsequent synthesis sequence

gives 2 3 UL Z004H- iﬁ@l(ﬂyﬁfﬁi[aﬁ@k;ﬂﬂﬁlﬂﬂgﬁﬁﬁo ?@pox ]- 1H2|ndol 3-3% o opoxy] -
I -{6- i n-2-yl am P
2 LT ndol - POPIHE cnyrap%@érﬁ%k@éaﬂﬁh \pEoHRH-3-{6-13(pyridin2-

I3a§n3n](c)|) E?{)%éﬁﬁd)bh—l nxgr | - g | ? gﬂ%h o gét&oﬁp pﬁdggk%gbet ate; 5 with

4-i sopr opyl benzal dehyde and subsequent synt hesi s sequegca— gi \éeis 33 l(;ll

o1 opi onoe. SEHaNAPhERE 3 SRR SR G ens ST YRINTPO IS [ 3- |
uor oacet at e;

107 th syel out SoenBuR R PR BRP o I P S Ak bebid Lnce g1 vee

3-cycl opr oyrop®ricatieh After preparatiye Fﬂhﬁbﬁ@{ﬁg[ﬁgq%y}F%n-&meio)ﬁrqﬂd(ypr opi oni c

ridin- -
21 o) pr op T Oy s ISRy oSBT aRPeC A TG PaRAtEIRE et at e 15 wi ¢ h
2, 2- dinethylproplonaldehyde and subsequent synthesis sequence gives

4, 4-di nmet hyl -3-(6-[3- 5) yridi n-2-ylam no) propoxy]-1
H- i ndof03- wquéhkmcle -gerbpideiyds apd sphseguent dyPl@sis sequence gives

4, 4- di et hyl di.n- | am no poxyl-1.. P

ol 5y 1 e B B h ROk B RoP BN S hh-pyrol 2.9
propionic acid. After preparative HPLC: 3-{6-[3-(pyridin-2-ylamino)propoxy}-
1H-indol-3-y1}-3-(1H-pyrrol-2-yl)propionic acid trifluoroacetate:

15 with thiazole-2-carbaldehyde and subsequent synthesis sequence gives
3-{6-[3-(pyridin-2-ylamino)propoxy]-1H-indol-3-yl}-3-thiazol-2-ylpropionic
acid. After preparative HPLC: 3-{6-[3-(pyridin-2-ylamino)propoxy]-1H-indol-
3-yl}-3-thiazol-2-ylpropionic acid trifluoroacetate;

20  with biphenyl-4-carbaldehyde and subsequent synthesis sequence gives
3-biphenyl-4-yl-3{6-[3-(pyridin-2-ylamino)propoxy)-1H-indol-3-y}-
propionic acid. After preparative HPLC: 3-biphenyl-4-yl-3-{6-[3-(pyridin-2-yl-
amino)propoxy]-1H-indol-3-yI}propionic acid trifluoroacetate;

25  with 6-dimethylamino-2-fluoro-3-formylbenzonitrile and subsequent
synthesis sequence gives
3-(3-cyano-4-dimethylamino-2-fluorophenyl)-3{6-[3-(pyridin-2-ylamino)-
propoxy]-1H-indol-3-yl}propionic acid. After preparative HPLC: 3~(3-cyano-
4-dimethylamino-2-fluoropheny!)-3-{6-[3-(pyridin-2-ylamino)propoxy]-1H-
30  indol-3-yl}propionic acid triflucroacetate:

with 3-fluoro-4-triflucromethylbenzaldehyde and subsequent synthesis
sequence gives



i
with 2,2-dimet hyl butyral dehyde and subsequent synthesis sezqéeH(L:g gi ves

5,5-di rrewtyéys%sg{:ﬁ [ 3- (pyridin-2-yl am no) propoxy] -1 H i ndoPEREPIHIMEENO0I C
acid. After preparative HPLC. 5,5-dinethyl-3-{6-[3-(pyridin-2-ylamno)- 25
propoxy] -1 H i ndol - 3-yl }hexanoi ¢ aci d-tymaifl uoroacetate; Exanple 23:

Anal ogously to Exanple 1.7, et hyI 4 (2 et hoxycar bonyl - 1-{6- [3 (pyridin-2-
yl ami no) pr opox %_] 1 Hindol-3-yl)e ) benzoat e, prepared anal ous y to 30
Exanple 1.1-1. (31f%10§@14rtr@uomm%thul MBT:? {%[W'd'@%ylﬁﬁ"m oxy 1-

gagrgl c(ap)zlzll qy] @%lﬁﬁb%ﬁbﬂ\@@é/ %égggﬂe@%tg%oﬁi%%gy ﬁw,ﬁ\gﬂ ogousl y to

Exanpl e 18, nidiayippenpB{e3fB-(pyriealogdaimin@pspoighd Bl-indol-B-yBpropioaicl4. 2, is
reacted with 2-c | oro-3-nitropyridine and triethyl- amne, giving

3- { 6- [ 3- ( 3- Acid bijuprenaetatey| ani no) propoxy] - 1 H-indol - 3-yl } - 3-
phenyl prgpionic acid. After preparative HPLC. 3-{6-[3-(3-nitropyridin-2-yl
5 am no)propoxy] -1 Hindol-3-yl}-3- phenylpropionic acid trifluoroacetate.

TLC: Si-60, it Wrﬁp&lh@ﬁ@hldéhﬂ:de Bhd%ulbsaéiueh%gﬁ“thé:’é@sé&uegmagwest A B
from99:1 -> 1:99 in 1 hour) mn;, FAB-NS: (Mt]l) = -yE]

Reduct i on of t%%wprgpghp@epyﬁ;ﬁ{%{%{%d@%ysdawmqmyl hindots

(pal I adi um i .

36 13 3 bRl S A S rop B A AP R obrdtyifiteny)-3-46 13

H-i ndol - 3- yl{pyiSdink@pidnpinojpropoxy]aidi-ihdo3-giipropapac acid/eifliBtaacesate;

{6-]3- (3 am nopyri di n- 2-yl am no) propoxy] -1 Hindol -3-yl }-3-phenyl propi oni c
15 acid erfluoroacetate HPLC. (RP-18, gradient AAB from99:1 -> 1:99 in 1

hour) Rt Bpro pefBeifpalddiyhl and@ﬂbse%{he'Nt A¢RthesAl dfucPicetdigegm no
group wit h e a| of "acetic anhydride gives 3-
3-cyclopropyl-3-{6-[3- (pyndm-2—ylammo)propoxy] 1H-indol-3-yl}-
propionic acid. After preparative HPLC: 3-cyclopropyl-3-{6-[3-(pyridin-2-yl-
amino)propoxy)-1H-indol-3-yl}propionic acid trifluoroacetate;
15
with 2,2-dimethylpropionaldehyde and subsequent synthesis sequence
gives
4 4-dimethyl-3{6-[3-(pyridin-2-ylamino)propoxy]-1H-indol-3-yl}pentanoic
acid. After preparative HPLC: 4,4-dimethyl-3-{6-[3-(pyridin-2-ylamino)-
20  propoxy]-1H-indol-3-yl}pentanoic acid trifluoroacetate;

with 2, 2-dimethylbutyraldehyde and subsequent synthesis sequence gives
5,5-dimethyl-3-{6-[3-(pyridin-2-ylamino)propoxy]-1H-indol-3-yl}hexanoic
acid. After preparative HPLC: 5,5-dimethyl-3-{6-[3-(pyridin-2-ylamino)-
25 propoxy]-1H-indol-3-ylthexanoic acid trifluoroacetate;

Example 23:

Analogously to Example 1.7, ethyl 4-(2-ethoxycarbonyl-1-{6-[3~(pyridin-2-

ylamino)propoxyl-1H-indo!l-3-yllethyl)benzoate, prepared analogously to
30 Example 1.1-1.6, is stirred with dioxane/1N NaOH, giving 4-(2-carboxy-1-

{6-]3-(pyridin-2-ylamino)propoxy}-1H-indol-3-yl}ethyl}benzoic acid.

Example 24.



{6-[3-(3-acetyl am i nopyridi n-2-yl anm no) propoxy] -1 Hi ndol - gjyf(it @m'phenyl

Pk opi oni woAdiisdsesAf ter preparative HPLC: 3-{6-[3-(3-acetyl p@rignyhdeds n- 2-

yl am no) propoxy] -1 Hindol - 3-yl } - 3- phenyl prop| onic acid trifl uoroacet ate;

25 HPLC: (RP-18 gradient A:B from 99: gt 1:99 in 1l hour) Rt = 31.7 mn;
FAB- M5: (M+1) 473. Exanple 25: 1.

(3S) - 3- Phenyl - 3 (6-[3-(pyridin-2-ylam no) propoxy]indol -3- 30 yl}propionic
acid 46 50 édnglodasiytd Exafpte h§)the compound 35, prepared in accordance

3-ph I-3-6- - "-2-I ' dol - 3- 7
Eparts BRI R O el B ) o
01/58893 P [}E@

chr omat ogr%ﬁﬁ?(gnélg d_i{?_iig_ *ﬂfddég@ %ﬁgﬁéw ?@u’%?‘%gﬁ%;} mlgs

i sopr opanol phehylpremen[madd Aftéil piethar2iveo HP L BRG[3-(3rairopyridin-2hg- active S

5 Ror BENGPIREPRR Rl E ) CoBARPIORTIERE S B RHEIE ar o

di ssol ved in 100 m of ethanol and stirred for 12 hours at 60C with 110 m
(110 mmol ) of 1N NaOH When the. reaction is conplete, the reaction
sol ut’i on i sThIO: BiED, ﬁ@iuenelmedhanblstlacﬁali-fm @8;to pH 6 using 1 N HClI. The

resultant p tate.is ered off h suctiopn, washed with water
and subsequgﬁilcg (\ﬁﬁlﬁs Sfl%j'%@ % Wilea, 8%’\?“ ,:]dmur) Ri = 43.5 min;
(3S)-3- phen)tAPBQ,? (b}ﬂ(a i n-2-ylam no)- propoxy]indol -3-yl}propionic

acid. m p RP-18, gradient AAB from99:1 -3 1:99 in 1
hour), there A = water + 0.3% of TFA, B = acetonitrilelwater +0.3% of TFA

(i et hy! amReCuGhaf G o gons e s ypoasnalBngpatagitmadivated
carbon, hydrogen, ethanol} gives 3-{6-]3-(3-aminopyridin-2-ylamino)-
propoxy]-1H-indol-3-yl}-3-phenylpropionic acid. After preparative HPLC: 3-
{6-[3-(3-aminopyridin-2-ylamino)propoxy]-1H-indol-3-yl}-3-phenylpropionic

15  acid trifluoroacetate;

HPLC: (RP-18, gradient A:B from 99:1 — 1:99in 1 hour) R, = 33.3 min;
FAB-MS: (M+1) = 431.

20  N-Acetylation of the amino group with the aid of acetic anhydride gives 3-
{6-[3-(3-acetylaminopyridin-2-ylamino)propoxy]-1H-indol-3-yi}-3-phenyl-
) propionic acid. After preparative HPLC: 3-{6-[3-(3-acetylaminopyridin-2-
ylamino)propoxyl]-1H-indol-3-yl}-3-phenylpropionic acid trifluoroacetate;

25 HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour) Ry = 31.7 min;
FAB-MS: (M+1) = 473,

Example 25:
1. {38)-3-Pheny!-3-{6-[3-{pyridin-2-ylamino)propoxylindol-3-
30 yl}propionic acid 46

50 g (0.113 mol) of ethyl 3-phenyl-3-{6-[3-(pyridin-2-ylamino)propoxy]indol-
3-yl}propionate 7, prepared in accordance with Example 1, are separated



20 2. (3S)-3-Phenyl -3-{6-[3-{pyridin-2-ylami no) propoxy]indol <4 P

pk opi oni weeRsdgdzydr ochl oride 2 g (4.8 mmol ) of the interneCT/ERITOMS ar e
dissolved in 5 mM of dioxane and stirred for 2 hours at RT with 20 m (20
mml) of 1 NHC. The solution is 25 sulgsequently freeze-dried, giving (
3S) - 3- phenyl - 3-{6-[ 3- (pyridin-2-ylam no)- propoxy]indol-3-yl}propionic

acid hydrochloride. Analysis: calculated: 66.4%C, 5.80%H 9.30%N, 7.84%
d found: &80dbe trvomnentiosars by convanpusycpysatpgrapiyn a modified

cit ot hanbelipas sBro (Gnelehiob §D B 1ok hBa ke Poobea™2 g (4. o
nol ) of th?iéiﬁ.t%.@glg (mtof4ﬁe@£¥?oﬂtr@sa&twsiemaﬁtimnee.f di oxane and stirred
for 2 hours at RT w .8 mmol ) of nethanesulfonic acid in 5 m

h 310 pl ( )
of water. THhiPLSGIChriralgel @Dsﬁbeemp@mpup—r@mm 20D, Ryi~v14§8(8iy) - 3-
phenyl - 3: {6-[ 3- (pyri di n- 2-yl am no) pr opoxy] i ndol - 3-yl )propionic acid 5
nmet hanesul fonate after freeze-drying fromacetonitrile/water. Analysis:

cal cul at ed: Fi} SRfPGeavagel 2% 4G (85 2ImbH) Nf tife BoShantioneerdte BOsS08d & 5. 99%

H 8.01 %N, 5.92% S. The exanples bel ow rel ate to pharnaceuti cal

pr epar at i ond 0070l ghethpne! god stifred forol? heunssatAX 6 with 3 0gnl IS HmsH) an

active ingredi f f | ' enphosphat e
in 31 of bl%gh%?@%%?é%&é%iolﬁpggﬁ%e%t#%bﬂgo%t hydr ochl ori c
aci d, steri fiofveltiercodl ahd aatidifleictol g € usingdN 0| Ve isultbsippreicipized
under sterile conditions and seal ed under sterile conditions,

. . . . Each
i nj ecti ¥ viete is Giemrh el withgsustione wesked Ngihowalas @ndisulssapeptly Sﬁ‘%posi tories
MTB ether and dried, giving (3S)-3-phenyl-3-{6-[3-(pyridin-2-ylamino)-
propoxyJindol-3-yl}propionic acid.

m.p.: 137°C

15 HPLC: (RP-18, gradient A:B from 99:1 — 1:99 in 1 hour), where A = water
+ 0.3% of TFA, B = acetonitrilefwater +0.3% of TFA 4:1) Ry = 31.1 min;
chiral HPLC: Chirobiotic V, water (+ 1% of triethylammonium acetate/
methanol 65:35, Ry=21.15 min.

20 2. (35)-3-Phenyl-3{6-[3-(pyridin-2-ylamino)propoxylindol-3-yl}-
. propionic acid hydrochloride

2 g (4.8 mmol) of the internal salt 46 are dissolved in 5 ml of dioxane and
stirred for 2 hours at RT with 20 ml (20 mmol) of 1N HCI. The solution is
25 subsequently freeze-dried, giving (3S)-3-phenyl-3-{6-[{3-(pyridin-2-ylamino)-
propoxylindol-3-yl}propionic acid hydrochioride.
Analysis: calculated: 66.4% C, 5.80% H, 9.30% N, 7.84% CI
found: 65.9% C, 5.91% H, 9.11% N, 7.44% CL

30 3. (3S)-3-Phenyl-3-{6-[3-{pyridin-2-ylamino)propoxylindol-3-yi}-
propionic acid methanesulifonate




i n

20 A m xture of 20 g of an active ingredient of the forrrul;;q”'{lsz_”%lted
with *1080@1s889soya | ecithin and 1400 g of cocoa butter, p@ﬂi‘%’l/doﬂ&o noul ds
and allowed to cool. Each suppository contains 20 ng of active ingredient.
25 Exanple C. Solution A solution is p?ggared from1l g of an active
i ngredient of the formulal, 9.38 g o NaH2P042 H20, 28.48 g of
Na2HPOA' 12 H20 and 0.1 g of benzal konium chloride in 940 m of
bi di sti | | ed? Bttt MMl opthe interiatisalé d6tare sl ed la'nﬂ_rmlh;ef cB@;kaBrtel andis gaflﬁe

to 11 id Vo1 I.2dL at i Thi s ol ution can be used i
:‘Jgr moof eygﬁﬁF 0 fg:fr ijéﬁ%l% %+ “@ﬁﬂ#ﬁer&z@ f@'ﬁeﬁﬁfﬁﬁetwgwlmg@md in
PCT/ EPOL/ 0 of Wete T st ieiseuently apBlateh (UM eMa | are
mxed with 99.5 g of Vaseline under aseptlc conditions. anple E
Tabl ets A rhany -@‘[31(Dyglddﬁ-2@damm0)pmpaxg]:Bdmlealyl}pfcﬂjigﬂiffalgﬁ@u:c al, 4S_kgmof

tq, starch, 0.2 of talc an . g of magnesiu

ls? g;?:? 2 iim &Elrég‘s‘?ggﬁgﬁ%‘%ﬁof\*ﬁé ffe@.ﬁﬂeé?@'q%#g%%?ﬁ;.@ﬂ'ﬁﬁ"Sﬁ@ﬂ@teﬁanner in such a V\aé
that each Aduiysisl ctalogBled &1 006, 917196 H, B AN 4lbgnl s Exampl e F: Coate
tabl ets Tablets are pressed anal ogously to anpl e and subsequent |y
coated in 15 a corfPERti 6AL0%EnBe99%iH.8.81%0b BIAR%IS sucr ose, potato
starch, talc, tragacanth and dye. Exanple G Capsules 20 2 kg of an active
ingredient of the formula | are introduced into hard gelatine capsules in

a convent i dre exampies belowuelate Wphatmate@re présietlbRs.cont ai ns 20 ny of
t he ac]ibve I ngredi ent. Exanple H Anpoul es

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjustedto pH 6.5

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

Example B: Suppositories

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

25 Exampie C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaHPO,-2 H,0, 28.48 g of Na,HPO,412 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to

30 6.8, and the solution is made up to 1 | and sterilized by irradiation. This
solution can be used in the form of eye drops.

Example D: Ointment



25 A solution of 1 kg of an active ingredient of the formuba J)iny;60 I of
bi-di sti | iaslpy/aw@éer is sterile filtered, transferred into g S84

| yophi | i zed under sterile conditions and seal ed under sterile conditions.
Each anmpoul e contains 10 ng of active_ﬁﬁgfedlent. 30 Exanple I: Inhalation,
spray = WO 01/58893 - 78 23 July 2004 " 'PCTIPPO 1 /00084 14 g of an active
ingredient of the formula | are dissolved in 10 1 of isotonic NaC
solution, and the solution is transferred into conmercially avail abl e

taipers wi.th a . pu nmechani_.sm The solutigon can be sprayed into
fﬁ(raa)rlmﬁfﬂ o!f’BﬁcfE@.OfGH‘ea‘gﬁﬁngwrﬁ(qBB%form%aﬁﬁ}e ¥ Wi RB590fa 5 dose of

about 0.14 i ; nt Clainms 1. Indol-3-yl derivatives
of the fOrw@geﬁn%@?&%)@;@%tj%%{ﬁ?ﬁ]aﬁgm | 5 in which Ais NH CONH, NHOO or
a direct bond, Bis 0, Xis adirect bond, Rl is H 10 R2is H,

5 Example E: Tablets

A mixture of 1 kg of an active ingredient of the formula |, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

pressed to give tablets in a conventional manner in such a way that each
10  tablet contains 10 mg of active ingredient.

Example F: Coated tablets
Tablets are pressed analogously to Example E and subsequently coated in
15 a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye.
Example G: Capsules
20 2 kg of an active ingredient of the formula | are introduced into hard
gelatine capsules in a conventional manner in such a way that each

capsule contains 20 mg of the active ingredient.

Example H: Ampoules

25
A solution of 1 kg of an active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilized under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

30

Example I: Inhalation spray



R 3 is imdazol -2-yi, 4,5-dihydroimdazol-2-yi, 3,5- dlhydroQ?Ug@ 4
on- 2-yi &0 pysdsds n- 2-yi, which may be nonosubstituted or ut ed by
=0 or NHZ, R 4 is phenyl, 3-trifluoronethoxyphenyl, 4-fludi @998 3 15
chl orophenyl, 3-hydr oxyphenyl , pyridin- %8yl 3, 5- di chl or ophenyl
2,4-dich|oropheny|, cycl ohexyl, 4-chlor®© tr|fluoronethylphenyl
benzot hi adi azol -4-yl, 2, 6- dlflucrophenyl 2-chl or o- 3, 6- dlfluorophenyl or
2,4, 6- tr| fi Uidog obharadtlvafmg&drént o’f%&fc?mivlbffa?é'@)ﬁso \H|ﬂ9101-| {3\0 ﬁto?ﬁtf bon

at ons, i\'ag:l mis 3 or 4, and their physiologically accepta B e salts and
colvat es.. Uk, cﬁmgﬁeo?o whien fSoﬁTaiﬂﬁfarrledanmwnmr@rctlall)Cbaamatite 2 3 JOL

2u01z -80 33 fRTEOM ng to daiml a)

3- pheny! - g [°3- (p%ﬁ’l%élgfr\lmgh pg’ﬁf%%!’%iﬁﬁb ?ﬁpfﬁ%@@t&ﬂﬁkpf%?’épl oni c
ﬁf: ngFz E’:yp‘ﬂeﬂlgé-rﬂm{tﬁ QFMS??/(?rfbcfbrayw'(atﬁwt@’i My torresponds to a

3- phenylg’ %gg ﬁ@&%f@.w PGy | am no) but oxy] -1 H-indol - 3-y1} propionic acid;
d) 3-phenyl-3-{5-[3- (pyrldln 2-yl am no) propoxyl -1 Hindol -3-yl}- propionic
acid; 10 e) 3-phenyl-3-[6-(pyridin-2-ylam docarboxynet hoxy)i ndol - 3-yl| -
propionic acid; f)

3- phenyl - 3-[ 6- (benzi m dazol - 2- yl am docar boxynet hoxy) i ndol - 3-



* yllpropionic acid; g)

- 3-phenyl - 3-[6- (i m dazol - 2-yl am docar boxynet hoxy) i ndol - 3-yl ] - 157 pr)apiZtihi c

acid; h) 3-{6-[3-(4,5-di hydro-1 H i m dazol - 2-yl am no) propoxy] -1 Hi ndol - 3-

yl }-3-phenyl propionic acid; i)

3-(4-fluorophenyl)-3-{6-[3-(pyridin-2-§9am no) propoxy] i ndol - 3-yl }-

propionic acid; 20 j)

3-(3,5-di chl orophenyl)-3-{6-[ 3- ( pywdtdhciaiigm no) propoxy] i ndol - 3-

yl } propi onic acid; k)

3-(4-chloro-5-trifluoronethyl phenyl)-3-{6-[3-(pyridin-2-ylam no)-

propoxy]indol - 3-yl }propionjic agid; |

3-cycl ohexyl.- BﬁC[CH-f}‘{@LQ?J’Wﬂt'HPﬁ-OEIQﬁF bropoxy]i ndol -3-y1}- 25 (propionic

acid; m 3-pyridin-4-yl-3-{6-[3-(pyridin-2-ylam no)ypropoxy]indol -3-yl}-

propionic acid; n)

3-(3-ch|orophenyl)-3-{6-[3-(pyridin-Z-M? mn fbro xy] i ndol - 3-yl } -

propi onic acid; 30 o) 3-phenyl R

- 3-[ 6-[ 3- (guani di nopr opoxy] i ndol - 3-yl } propi onj c aci&% p)
Q-ylanino)pﬁopoxy]-

3-benzo-1, 2, 5-thiadi azol -5-yl - 3- (6]

i ndol - 3-yl } propi_onj cid; ~.q)

3- (3- hydr oxypherfgﬁqgéﬂﬁf'é'tggl)sf% -

propoxy] i ndol - 3-yl } propi oni ¢ acid or”23J

3- [ 4- met hoxycar bonyl phenyl ] - 3-{6-[ 3- (pyri ¢lj,n- 2- yl am no) pr opoxy] -

i ndol -3-yl }propionic acid; and their phystfologically acceptable salts and

solvates. 5 4. Process for the preparation of conpounds of the formula |

accor di gg to . V{migp]l and their salts and sol vates, characterized in that
e

hydro pyri di n-2-yl am no) -
2DD>; -81 r)

a) a co ound 'Bf¥1 formula | is liberated fromone of its functional
A is NH, CONH, NHCO or a direct bond,
B is0O,
X is adirect bond,
R' isH,
10 R? isH,

R® s imidazol-2-yl, 4,5-dihydroimidazol-2-yl, 3,5-dihydroimidazol-4-
on-2-yl or pyridin-2-yl, which may be monosubstituted or
disubstituted by =0 or NHZ,

R* is phenyl, 3-triflucromethoxyphenyl, 4-fluorophenyl, 3-

15 chlorophenyl, 3-hydroxyphenyl, pyridin-4-yl, 3,5-dichlorophenyl,
2.4-dichlorophenyl, cyclohexyl, 4-chloro-3-trifluoromethylphenyl,
benzothiadiazol-4-y!, 2 6-difluorophenyl, 2-chioro-3,6-
difluorophenyl or 2,4,6-trifluoropheny!

R® isH,

20 R’

Z is alkyl having 1 to 6 carbon atoms,

n is0,

m is3or4,

and their physiologically acceptable salts and solvates.

25

2 Enantiomers of the formula | according to Claim 1.



~ derivatives by treatfrent” with a sol vol yzi ng or hydrogenol yzi ng égent,
or 'b) aradical Rl, R, R3, R4, R5 and/or R6 i s converted intdIahbiiier
radical Rl, R2, R3, R4, R5 and/or R6, for exanple by i) converting an am no
group into a guanidino group by reaction 15 with an am dating agent, ii)
saponi fying an ester, iii) alkylating®}-acylating an amino group, iv)
converting a cyano group into an am di no group, and/or a base or acid of
the formul & | 0, GO bethel fBEAURNCaordiing te@idien 120 5. Conpounds of the
formula i according to Caim1 and their physiologically ﬁ&ﬁept able salts
or sol vates aae}t haratpenyl-3e{6alSt ipyedin-Agtandinenproporsl- B-1pRar tribeut i cal
preparation, characterized by a content of at |east one conpound of the
formula | acc®@PIRGIA}FI aim 1 and/or one of its physiologically
accept abl e salts qr At BSta_yrikSe Yasts1- PH-ihbel-3-9t iohic
according to 8 ai %Hﬁ%ﬁ}d{ ofbswh |yrnHﬁ§(%q{|)ahr§g{aglgogi 2]al |y acce.gt}g?i%osal ts or
sol vat eg;

for tfegy:-preparation of a nmedicanent. 8. Use of conpounds of the
formula | according to Claiml an?fior t heir
i

hysj ol aqgi I t.abl e
salts or sol vaes Fphens-HrEtw %R'H?mé{"@ggtr?éﬁj'Egﬁgﬂgeégy}pﬁfgsﬁceat nent
of thronmboses, cardiac infarction, 2 3 JUL 2 0 0 4 -82- coronary heart
di seases, artéS'%sclerosis, inflammations, rheumatic arthritis, nacul ar
degenerative c[j)se@§heﬁl§u|a{hfﬁ-'[s;(pswtdimdpﬁanmmpmmﬂy]-1Ui-i@éalsésw}-ost eopor osi s,
i nfections and restenosis after angiopl asty.

propionic acid;

10

10 e} 3-phenyl-3-[6-(pyridin—2-ylamidocarboxymethoxy)indol-a-yl]-
propionic acid,
f) 3-phenyl-3-[6-(benzimidazo!-2-ylamidocarboxymethoxy)indoI-3—
yl]propionic acid; |
Q) 3-phenyl-3—[6-(imidazol-2-ylamidocarboxymethoxy)indol—3-y|]—

16 propionic acid,

' hy  3-{6-[3-(4.5-dihydro-1 H-imidazol-2-ylamino)propoxy}-1H-indol-3-
yl}-3-phenylpropionic acid;
) 3-(4—fluorophenyl)—3—{6-[3-(pyridin-2-ylamino)propoxy]indol-3—yi}—
propionic acid;

20 1) 3-(3,5-dichlorophenyl)-3-{6—[3-(pyridin-2-ylamino)propoxy]indol-3—
yl}propionic acid;
k) 3—(4-ch!oro-5-triﬂuoromethylphenyl)-3-{6-[3-(pyridin-2—ylarnino)-
propoxy]indoi-3—y|}propionic acid;
1) 3-cyclohexyi-3-{6-[3-(pyridin-2-yiamino)propoxy]indol-a-yl}-

25 Ipropionic acid; "
m) 3-pyridin-4-yl—3-{6-[3-(pyridin-Z—ylamino)propoxy]indol—3-yl}-
propionic acid,
n) 3-(3-chIorophenyl)-3—{6-[3-(pyridin-2-y|amino)propoxy]indol-3—yl}-
propionic acid;

30 o) 3-phenyl -3-[6-[3-(guanidinopropoxy]indol—3-y|}propionic acid,
p) 3-benzo-1 ,2,5-thiadiazol-5—yl-3-{6—[3-(pyridin-2-ylamino)p ropoxy]-
indol-3-yl}propionic acid;
q} 3-(3-hydroxyphenyl)-S-{G-[B-(3,4,5,6-tetrahydropyridin-2—ylamino)-
propoxylindol-3-yl}propionic acid or



5 9. Conpounds of th,é‘f'ofrrula?lla *R110 Ila in which R2, R4 and R5 aré as

defined in daim1l,

X is a bond, and R10 and R' are each, indepg&ndsmt!y of

one another, a hydroxyl- 10 protecting group or H 10. Conpounds of the

formula X\

R3-(CH2)n-A-(CH2)mO/ NJ X R2 in which 15 R2, R3, A

are as defined in Caim1, and salts ther8dof.

10

15

20

25

30

35

r)  3-[4-methoxycarbonylphenyl]-3-{6-[3-(pyridin-2-ylamino)propoxy]-
indol-3-yl}propionic acid,

and their physiologically acceptable salts and solvates.

. Process for the preparation of compounds of the formula | according to

Claim 1 and their salts and solvates, characterized in that

a) a compound of the formula 1 is liberated from one of its functional
derivatives by treatment with a solvolyzing or hydrogenolyzing
agent,

or

b) a radical R', R? R® R®, R®and/or R®is converted into another
radical R', R?, R®, R*, R® and/or R®,
for example by
i) converting an amino group into a guanidino group by reaction

with an amidating agent,

i) saponifying an ester,
i) alkylating or acylating an amino group,
iv) converting a cyano group into an amidino group,

and/or a base or acid of the forrula 1 is converted into one of its salts.

. Compounds of the formula | according to Claim 1 and their

physiologically acceptable saits or solvates as therapeutic active

ingredients.

. Pharmaceutical preparation, characterized by a content of at least one

compound of the formula | according to Claim 1 and/or one of its

physiologically acceptable salts or solvates.

. Use of compounds of the formula | according to Claim 1 and/or their

physiologically acceptable salts or solvates for the preparation of a

medicament,

. Use of compounds of the formula | according to Claim 1 and/or their

physiologically acceptable salts or solvates for the preparation of a

medicament for the treatment of thromboses, cardiac infarction,

n and m
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coronary heart diseases, arteriosclerosis, inflammations, rheumatic
arthritis, macular degenerative disease, diabetic retinopathy, tumour

diseases, osteoporosis, infections and restenosis after angioplasty.

5 9. Compounds of the formula lla

0O
R4 X
QR10
5
RO \ R lla
N
R2

in which R?, R* and R® are as defined in Claim 1,

X is a bond, and

R' and R'" are each, independently of one another, a hydroxyl-
10 protecting group or H.

10. Compounds of the formula X

Ra-(CHz)n-A-mHz)m-O{;ﬂ X
N

\

R2
in which

15 RZ R®, A, nand m are as defined in Claim 1, and salts thereof.



