WO 03/ 074512 PCT/ EPO3/ 111248 -1 5 |soquinoline derivatives The invention
rel ates to conpounds of the general fornmula | in which 10 X is H,
-C(=NR3)-NHR4 or Het, 15 Yis -(CH2)m, Zis NHor CH2, Rl and R5 are
each |nd of one anot her, H A OH OA aryl al k -CO A

&N, RIS, oo S09A GF3 br oors. R (& i eXGuERE
|ndependently of the others, Hor A -R3 25 and R4 are each, i ndependent |y
of one another, H A -COA N2 or CN, A is alkyl having 1-6 carbon

atoms, mis 0, 1, 2 3, 4, 5 ohgfquindline déSvativese, | ndependently of one
anot her 1, 2 or 3, and h siolo ?cﬂy accept abl e derlvatlves thereof, in

particul ar sahednyamiongglas %% &C@WB%@‘#S okthegenesaemmulz lpcT/ EPO3/ 01248 -2
0 5 10 15 20 25 The invention had the object of finding novel conpounds
having val uable properties, in partigular those hfh are used for the
preparation of nedicanments. It has‘EﬁSh found th he conpounds of the

formula | and salts theXeij/ ~
N
5 T I
2
COOR
in which
10 X is H, -C(=NR®-NHR"* or Het,
15 Y is -(CH2)m-, R )p or
Z is NH or CHa,
R1
and R® are each, independently of one ancther, H, A, OH, OA, arylalkyl,
20 Hal -CO-A, CN, NO,, NHR? COOA, COOH, SO.A, CF5 or OCF3,
R? is in each case, independently of the others, H or A,

@ i

25 and R* are each, independently of one ancther, H, A, -CO-A, NO or CN,
A is alkyl having 1-6 carbon atoms,
m is0,1,2,3, 4 50r86,

30

n and p are, independently of one another, 1, 2 or 3,

and physiologically acceptable derivatives thereof, in particular salts and
solvates thereof.
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have very val uabl e pharnmacol ogi cal properties and are well tolerated. In
particular, they act as integrin inhibitors, inhibiting, in particular, the
inter- actions of the av, (33, 05 or 06 integrin receptors with |igands,
such as, for X | e, t he bi nding of fibrinogen to the i eptor.
I'nt egri ns B@\&ﬁ&ﬁ? the famly of heterodineric class | pgﬁgﬁéﬁgzége
receptors, which play an inportant rot&-in numerous ceII-natrlx and cell -
cel |l adhesion processes (Tuckwell et al., 1996, Synp. Soc. Exp. Biol. 47).

They can be ed.r eqlrl whi ch

are recept oj{ ef"g\‘eqt gﬂg‘% %a?c%heﬂléa}f%fdrﬁééeq%ﬁ"{p%%fa?hav rq%lbgg I ch can

be acti- vat pdapmrtmauk@aytmﬂarathdsamémha@g@sadjfodlﬂne pgppaﬁﬂllmmﬁtory

processes, a d'éeg'ﬁe ¥ i ntegrins which influence the cell response during
and ot

wound- heal i ng er pathol ogi cal processes (Marshall and Hart, 1996,
Semn. Cancer Biol. 7, 191). The relative affinity and specificity for

Ilgand PI nle Itgwdssbéléﬁf@fundﬁh@?ﬁg%brﬁ?@rj{ﬂ?@ltﬁé%r?mléfl afnhﬁsaﬂ@rth@ﬁé?fa iand R
sub- unist s e conpou accordi ng,to the inyentiqgn exhi articular

ef f ecti venes a"?Hth HQ@‘@ 8@9'9% péQRGﬁ?S 3{7 @reé«pilgg gepbtrkB as wel |
as av(36 andparticdisr, theyfamt asligtegrinantti8iorsaintithtiag dn gpaftBhilarathevsitér-as
a.llb(33. reItv Y. r igg] . Chem
1992, 267(9) }ngf?%r%aft gh?' %ls c%rcp%’ déq}@e%ﬁé tr?grgg‘ztbe@% enl‘tIC%dﬁgl n't; repair
processes |nexemp!eméhe@nndln@@ﬁ&brmamﬁodhepmf@génagc@ptﬁr nds the natural

matri x nol ecules fibronectin and tenascin (V\ang et al., Am J. Respir.
Cel | Biol. 1996, 5 64) .. The and t hol ogi cal
Funct i oo of iogies REOTBIP The M L ACBFRINSER s s L rar e Bt TRred ¢ hat

S integri feddpys, MhidcHplaytamimpaor@ng role mhumeab@gcewflrnammadmﬂ and

;g?fﬁéffaf ' cerl SBHBaB b SR criBweltS 96 195 'Whp B R B ) Pocyt es
i n wounds ( HIapasanrbe divided, roughiylintcethree claese&ttbe R1nasRyrins0@pioh arg2) , from
i gt | on SSRGS Caiso PR metRe A B R B Ga o ¢
PCT/ EPO3/ 012 vatedsom lesikpgytes and are triggered during inflammatory processes, and

the av integrins which influence the cell response during wound-healing

and other pathological processes (Marshall and Hart, 1996, Semin. Cancer

Biol. 7, 191). The relative affinity and specificity for ligand binding is deter-
”0 mined by the combination of the various a and f§ sub-units.

The compounds according to the invention exhibit particular effectiveness

in the case of integrins avB1, avp3, avpd, ailbp3 as well as avfi6 and

avfi8, preferably of avf3, avpSs and avf6, as well as allbp3.
25 avp6 is a relatively rare integrin (Busk et al., J. Biol. Chem. 1992, 267(9),
5790), which is formed to an increased extent during repair processes in
epithelial tissue and which preferably binds the naturat matrix molecules
fibronectin and tenascin (Wang et al., Am. J. Respir. Cell Mol. Biol. 1996,
15(5), 864). The physiological and pathological functions of avf36 are not
yet known precisely, but it is assumed that this integrin plays an important
role in physiological processes and diseases (for example inflammation,
wound healing, tumours} in which epithelial celis are involved. Thus, avp6
is expressed on keratinocytes in wounds (Haapasalmi et al., J. Invest.
Dermataol. 1996, 106(1), 42), from which it can be assumed that, besides
wound-healing processes and inflammation, other pathological events of

30
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D ————————————
15 20 25 30 35 the skin, such as, for exanple, psoriasis, bullate
penphi gus, dermatitis and erythema and also cystic fibrosis, .
endonetriosis, liver cirrhosis and perio- dontitis, can also be influenced
by agonists or antagonlsts of the said integrin. Furthernnre av36 plays a
role in th&Q8¥N#HAtory tract epithelium (Weinacker et al PCT/BPR3/0d248Respir .
Cell Mol. Biol. 1995, 12(5), 547), andacon- sequently correspondi ng
agoni sts/ antagonists of this integrin could suc- cessfully be enployed in
respiratory di seases, such as bronchitis, asthma, lung fibrosis and

respiratory &rﬁggt‘mt SHeh RS, Torexample, pseriasisk hulate pemphiays glesmstitipbags a
role in the iengthetrianahd aﬁbtdy@htlﬂb’{odgmtgléﬁagemnd |§1$IE Dﬁ}ertrcke}gwsqé)éﬁgg)gﬂgdl ng

S, COU e u
i+ ot o dopfifis A PRERR e Bl iSte dl antepesie g sad . 1t has
been found th’ﬁegmlmd:wdmnmdsavﬁG plays faomohai lrethie respmtdryﬂﬂaétoeﬁdmélluﬂrﬂVent Ihon
and sal s DePRRIakEPE! a1, 38! RBLG ELPRM S A308°HH00 B Cepl s puni

carry he said receptor or are
cial Ii gandsS?B'r'e%ﬂb(%@fmr@ﬂ@a@@mlstséah@mmts phthpaintegrir arnuldtslmey act as

avli3é int egéssTullf\be@rﬁﬁ]b?ed Id“ﬂ‘és?:irhid?ﬁ,trabf‘ B@ééé@‘s'lﬁ%ﬁ asttﬂ%ngm racti ons of

t th oth I ndi ng of
1E |hgr (r)ﬁggltol ﬁr ﬁw %dﬁ%?h[ﬁ;'gee F%ﬁm@t% tf@ﬁ! tWﬁ?E‘rﬁ iFanallyy & is knowathatcul ar
pot ent i nhi bixvB6 aiso plays merold hmaenﬁeepré%l%}:ﬁﬂhbﬁuma\ﬂ@lﬁ:rﬁm%gé é@%ttggt unber
h v Inte I S expr
:)1? 1:2: t;r Sf ggorzargarrpl e c}égﬁigb§P'St52%ntﬁ§°n'§Lﬁ 8%“ aib Sﬁér(,e@m?mrmscl es,
for exanpl e &f 'nﬂﬁﬁmﬁiﬂmtumeurSsamd)wounde@Itltrn&ggdslwnluhtesmmﬂterdtX

teocl asts) or tumour cells. The action of the conpounds according to the

I'nvention cap be denon- strated, for exanple by the nethod described by
J.W Snith eB h@s beeq fljj)undéhaﬁ the gasproursiseof the formria T aceortingsto the

Fel di ng- HabemventionasdRBafts tﬁh@?ﬁ?ﬁeﬂt r\a%ibbla@ﬁbrécufé%le}gp (ﬁ?tlre}éc ggﬁigs for .
864, describ, e €. 0 e i rin
very wige va‘(rzl ec‘{P] CAJBP gﬁe%dﬁ'é RIAGOTs yﬂb?g go'@é‘b‘i&‘? sY¥faces are Adifiat i on to
the vitr onec@lahhgasprfooavﬁﬁaﬂedlated cell adhesion. In particular, they act as ovf6
integrin inhibitors, inhibiting, in particular, the interactions of the receptor
with other ligands, such as, for example, the binding of fibronectin.

The compounds according to the invention are, in particular, potent inhibi-
tors of the vitronectin receptor avB3 and/or potent inhibitors of the avp6
receptor.

20

avf33 integrin is expressed on a number of cells, for example endothelial
. cells, cells of smooth vascular muscles, for example of the aorta, cells for
25 breaking down bone matrix (osteoclasts) or tumour cells.
The action of the compounds according to the invention can be demon-
strated, for example, by the method described by J.W. Smith et al. in J.
Biol. Chem. 1990, 265, 12267-12271.
30
B. Felding-Habermann and D.A. Cheresh in Curr. Opin. Cell. Biol. 1993 5
864, describe the importance of the integrins as adhesion receptors for a
very wide variety of phenomena and syndromes, especially with relation to

the vitronectin receptor avp3.
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I 005 10 15 20 25 30 35 WO 03/074512 PCT/ EP03/ 01248 -4 The dependence of
t-he occurence of angiogenesis on the interaction between vascular
integrins and extracellular matrix proteins has been described by P.C
Brooks R & and D. A. Cheresh in Science 1994, 264, The
pOSSi bi I i ty o@ | n‘ﬁ biting this interaction and thus initi alz(fsﬁgp(gg%%tsom S
(programmed cell death) of angi ogenic -fascul ar cell's by a cyclic peptide
has been described by P.C. Brooks, A M Mntgonery, M Rosenfeld, R A
Reisteld, T. 7hy, q%er{ﬁe'n% Ak B 8@1@%6?% Qeﬁ‘ééko?ﬂgtﬂéunt@actﬂe%m 1164.

Thi s descrlbed exanpl e, anta on| or anti bodi es agali nst av(33
whi ch cause @I@FW%@@SQ}#@E '@Fﬁﬁjﬂ'@ Qfﬁ%e)étbaqeﬂélqrrﬁnﬁtf'étpir%tﬁ'r@f hag,B8edsi s. The
experi ment al Je¥tAisas By tPh@t BFdtsksC RIROCIAR aAd®AdOMerésh inScienyensdan  al so

prevent the ?gg‘ gbggﬁ living cells to the corresponding matrix pro- teins
and accordin revent the adhesion of tunopur cells to matri x

proteins can be provided in a cell adhesion test anal ogously to the nethod

3o oK ekl of bl R iTelsln HnusiiRatigieobions TP €

for conbati ngpmnammweelf deathhel angiagasistvaseulen sels by Adivckia PeRNGF ogeni ¢
di seases. The, eI iRkl t?qb@ tERobREl AM. MERgBITEH A RbsERfefd, R A

proteinases to . Integrins pre ‘ent thec Lls | ble t
utilise the &f ﬁff‘t c Hy G fe(r)prngtA] Qﬁfs%i'm&?ﬁwiﬁ ZQWQ?@% hg °
possibility qfhls ﬂbs@iﬁemgorté)@m;ﬁmndvm@anfagWFé{Qor antithodiss egbmist appdt ei nase
2-) toohe viifonegh] §€ shiaee s 1fGLS dli¥ 18 15 Hifat SRS §8s. @s descri bed

The experimental evidence that the compounds according to the invention
also prevent the adhesion of living cells to the corresponding matrix pro-
teins and accordingly also prevent the adhesion of tumour cells to matrix

15 proteins can be provided in a cell adhesion test analogously to the method
of F. Mitjans et al., J. Cell Science 1995, 108, 2825-2838.
P.C. Brooks et al. in J. Clin. Invest. 1995, 96, 1815-1822, describe a3
antagonists for combating cancer and for the treatment of tumour-induced
20

angiogenic diseases.

The compounds are able to inhibit the binding of metal proteinases to

integrins and thus prevent the cells from being able to utilise the enzymatic

activity of the proteinase. An example is the possibility of inhibiting the

. binding of MMP-2- (matrix metalloproteinase 2-) to the vitronectin receptor
2 avp3 by a cyclo-RGD peptide, 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 treat-
ment of tumour diseases, osteoporosis, osteolytic diseases and for the
suppression of angiogenesis.

30

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

35 receptor (glycoprotein lib/illa), prevent, as GPlIb/llla antagonists, the



1996, 85, 683-693. The conpounds of the formula | according to the _
i‘nvention can therefore be enployed as nedi canent active ingredients, in
particular for the treat- ment of tunour diseases, osteopor05|fs, (ﬁstfeol yt:c
d| seases t he suppression of angi ogenesis. Conpounds of the fornula
whi ch b% ﬁ)ﬂglfnteraction of integrin recep- tors and BGTHERE41248uch as,

for exanpl e, of fibrinogen to the fibfbrogen receptor (glycoprotein
II'b/illa), prevent, as GPIIb/llla ant agoni sts, the WD 03/074512
PCT/ EPC3/ 012

5. 20 25 30. 3 of tunmour cells by
met ast asi s. regdéttfw{?’ﬁi S ﬁ%tafsﬁ ﬁ&\,é)lﬁ@nﬂ ‘i’g’é{tth%ﬁ%'lowlfﬂ@ spread of
t unour cel | sobs@wabom®cal tunour into the vascul ar system ht akeﬁ E)Ihace
th h th t r ou e
ntoraction oo rReaoRun 8 KothBGSay InpLE b M Vs st cal 1 s are
screened by tafesplagathroush the hﬁ@aﬁﬂﬁDéﬁgg‘roegat&gae&i(rameothmmbec- ogni sed
by the cell Stt‘%u@lﬁ'ﬂwé imetléﬂétﬂ@tu%r@e%%l@@& TI'f'gttufﬁﬂ.{r

rther 0 unour

t hensegves to Yascu ar wa net rat i on

|
cells into tﬂ%‘ %??sﬁféee@qtgié “'t“h@" t%?"ﬁ%l gﬁ%‘f‘“[?ﬂﬁ%@@@t&ﬂ%ﬁ’ﬂ@ln@@ecm onot ed
by fibri nogeogrmsedubyghe@etmeffhehmm@g@sygteﬁemr@rmm@@a befdseshn bl ood

I I regarded as  effective
ﬁe?ggt Zglss |$1ltli @D{Hoelr?ééé'ﬁ&s?) %%t]ﬁaé can ﬁylng W RRNet AR P nect i n and
von W | ebr atinguicells inte the tissae bSinnegwfaremlphmf tié mibmtiooty ipl at el et s,
conpounds of rtdf‘)’?otfeﬁr Brirlog ﬁ'tﬁﬁ’dlh 6lt’r‘|é fﬁﬂﬁoé@%o@ﬁtoﬁ’% ow%cgogga dhesi ve
am ni t

protei fig, such as vitronec l'agen an espondi ng

receptors onblpﬁ‘a %Pfeé%éthGPWl ﬁ)@@tag?ﬁ@ gan belregandedms effeativar , t hey
@-cvent the fetamasiommbitdrsood-

Besides the binding of fibrinogen, fibronectin and von Willebrand factor to
the fibrinogen receptor of the blood platelets, compounds of the formula |
also inhibit the binding of further adhesive proteins, such as vitronectin,
collagen and laminin, to the corresponding receptors on the surface of
various types of cell. In particular, they prevent the formation of blood-
platelet thrombi and can therefore be employed for the treatment of throm-
boses, apoplexia, cardiac infarction, inflammation and arteriosclerosis.

16

20

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

. A measure of the take-up of a medicament active ingredient into an organ-
25 ism is its bioavailability.
If the medicament active ingredient is administered to the organism intra-
venously in the form of an injection solution, its absolute bicavailability, i.e.
the proportion of the pharmaceutical species which is unchanged in the
systemic blood, i.e. enters the general circulation, is 100%.
On oral administration of a therapeutic active ingredient, the active ingredi-
ent is generally present in the formulation in the form of a solid 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

30
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pl atel et thronmbi and can therefore be enployed for the treatnent of throm
boses, apoplexia, cardiac infarction, inflammtion and arteri oscl erosis.
The thronbocyte aggregation-inhibiting action can be denonstrated in vitro

Ry the mt%dofb ?rn (Nature 1962, 4832, 927-929) A neasq;(e”ﬂ;m;“pﬁstake up
of a medi cATERt Hetive ingredient into an organ- ismis it

bi oavailability. If the medi cament act Pve i ngredient is adm nistered to the
organismintra- venously in the formof an injection solution, its absolute

o b bbhtainga arlafSadisRPY hqflebaldle) BRAFEREEHL L Prapiec] e whi of

I s unchanged ’I'n t g enters e genera circul ati on,
is 100% On &ceanc‘@enﬂﬁ 8t8%t31e3 . a therapeutic active ingredient, the

active ingredi- ent is generally present in the formulation in the form of
a solid and st. therefore first dis er that ercone
the entry ba ﬁéPEentfoé‘rre?%ﬁﬁﬁ%P@mPHHn§§§¥ ﬁlﬁ ﬁ’(@é‘% {1‘3 co{?'&@ttoccﬁﬁg‘ ral
micous nenbr and physradgicaibndxceptable salth @endforsolvateptindrecfdsaitheréigegicr at um
corneum and gﬁ{) F&re ?éﬁp{/\oed by the body. Pharnmacokinetic data, i.e. on
the bi oavai | &6PY§ (1P 03/ 074512 PCT/ EP03/01248 -6 0 0 5 10 15 20 25
be obtai ned anal ogously to the nethod of J. Shaffer et al., J. Pharm

Sciences, 19§94 ﬁ&em %gbgﬁdm% eﬂéé?'fﬁ b@r‘?\lpbﬁhé% eﬁtﬁaoemﬁrsoumr%?t he

formula | accor Ing to Sl Q | ca acceptable s s and/ or
sol vat es t het@§faigs1 taHGrF&‘rYélR'q)@ca@b@(FQ?@t?marS%H? @ﬁpZor %V@rﬁ??

accordi ngly rngkgtigmHigitsrenpounds of the formula | according to Gaiml and
physi oliggi cal | y acceptabl e salts and/or solvates thereof as integrin

i nhibitors. The invention relates to conpounds of the fornmula |I according
. Claim1l dine ipherstio mdatealtd goapoepdalof the tdmwsilaahadanrdingl todtlegn tther eof

for use in 44 physiologically acceptable salts andfor solvates thereof for use in
combating diseases.

15 The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, in particular for the prophy-
laxis and/or therapy of circulatory diseases, thromboses, cardiac infarction,
arteriosclerosis, apoplexia, angina pectoris, tumour diseases, such as
tumour growth or tumour metastasis, osteolytic diseases, such as osteo-

20

porosis, pathologically angiogenic diseases, such as, for example, inflam-
mation, ophthalmological diseases, diabetic retinopathy, macular degen-
eration, myopia, ocular histoplasmosis, rheumatic arthritis, osteoarthritis,
rubeotic glaucoma, ulcerative colitis, Crohn’s disease, atherosclerosis, pso-
. riasis, bullate pemphigus, dermatitis, erythema, iung fibrosis, cystic fibrosis,

25 endometriosis, liver cirrhosis, periodontitis, restenosis after angioplasty.
multiple sclerosis, viral infections, bacterial infections, fungal infections, in
acute renal failure and in wound healing for supporting the healing process.
The compounds of the formula | can be employed as antimicrobially active

30

substances in operations where biomaterials, implants, catheters or car-
diac pacemakers are used. They have an antiseptic action here. The effi-
cacy of the antimicrobial activity can be demonstrated by the method
described by P. Valentin-Weigund et al. in Infection and Immunity, 1988,

2851-2855.
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conbati ng di seases. The conpounds of the formula | can be enpl oyed as

medi canent active ingredients in human and veterinary nedicine, in
particular for the prophy- |axis and/or therapy of circulatory diseases,
t.hr onbpseswcp@‘r,uqhg; infarction, arteriosclerosis, apoplex@yeRRgiis
pectoris, tunour diseases, such as tugour growth or tunour netastasis,
osteol ytic di seases, such as osteo- pdrfosis, pathologically angi ogenic

di seases, such as, for exanple, inflam mation, ophthal nol ogi cal diseases,

di abetic retig td-@MhiBWEHRI Gt indi
Wﬁ&ccrﬁﬁ&ﬂaﬁ %ﬁﬁa%m@ée} dr@ThhiBY&RIAt fibRRBYER binding

hi st opl asnosi's, rheumatic ritis, osteoarthritis, r be?t i c.glaucomm,

ul cerative c@npiars thes bgands @ﬁ@Eé@é'ﬂoﬂ?'ﬂé‘?‘i%wé‘r%g@,mﬁﬂ%@ ertﬁat?f%g, bul | at e
pegphi gus, d@éﬁflljei Gided i_naﬁ%cﬁ e Ragridstig algehtofer the dgekction hhbﬂ?@ilsation
endonetri osi s iver.cirrhosis eriqdontitis,. .resteposi

angi opl ast y, OF RIPMBh L vagy ro%‘3§$m§i'fﬁg?y PhY 8‘6??%‘\%, ' an{cqxépﬁ)ak‘%’et?yn?ect i ons,
fungal i nfectadipactivelor dVudetectabid radagdlure and in wound heal i ng for

supportsi ng the healing process. 30 35 The conpounds of the fornmula | can be
enpl oyed as antimcrobially active substances in operations where

bi onat eri al s Thergainapeundscafithetemaulad, aanhikjtass opiednegen BINGING. G3Bd. They

have an anti $ef b€ La6H IREMRIIGe aldifoftid stugip@ tied nidtgbaiisim 61 Bloeli al
actli vi ty can be denpnst e escri pe

[ at by the method by P.
Val ent i n- Viei GiAIglets inyanqys ﬁﬁgé%pf] RtV 9nAl itfare E%é@?/gn%sef-h?@ss. VO
03/ 074512 PCTerpeBiHEL fiskihogen/receptds. The tibte2falilé LBR 3% ISbelcte benimcomrgeounds

8& the 11 br 1 A9 SAEBHP LRPs bt b BRI figfbia FEBRRACHE 11 92ncs

be studied after binding to the receptor.

The following abbreviations are used below:

15 Ac acetyl
Aza-Gly  H:N-NH-COOH
BOC tert-butoxycarbonyl
CBZorZ bhenzyloxycarbonyl
DCCI dicyclohexylcarbodiimide
20 DCM dichloromethane
DIPEA diisopropylethylamine
DMF dimethylformamide
DMSQ dimethyl sulfoxide
. EDCI N-ethyl-N,N'-(dimethylaminopropyl)carbodiimide
25 Et ethyl
Fmoc 9-fluorenylmethoxycarbony|
Gly glycine
Gua guanidine
HATU 0O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
30 hexafluorophosphate
HOBt 1-hydroxybenzotriazole
Me methyl
MBHA 4-methyibenzhydrylamine
Mtr 4-methoxy-2,3,6-trimethylphenylsulfonyl

35 NMP N-methylpyrrolidone




can be used in vivo as diagnostic agents for the detection and | ocalisation
of thronmbi in vascular systens if they are substituted, for exanple, by a
radi oactive or UV-detectable radical. The conpounds of the fornmula 1, as
inhibitors pnogen binding, can also be used as eff s for
t'he st udy g?{({sﬁhpﬂ'rrret abol i sm of bl ood | atelets in vari ousﬁgl?%%'gg@c??
activation or I ntracel l ul ar signal "Rechan- isnms of the fibrinogen
receptor. The det ectable unit of a |l abel to be incorpo- rated, for exanple
i sot ope | abel g by hpd}&] dgechanisns to be studied after
binding to trrl\jy[rqece tﬁh‘ele% ehg\?\ne%&*ﬂbrew ations are used bel ow Ac
acetyl Aza- UQ/N&QN- NN-MNXYSB@G'V’['@'QQ but oxycar bonyl  CBZ or Z

benzyl oxycar I@Bb{l DCChefiyteexyl car bodi i mi de  DCM di chl or omet hane

Dl PEA di i SOprC{Bﬁ_ et hy arglknﬁfl di et hyl f or mam de DVSO di et hyl

sul f oxi de EDS et hy Fe'RPUNY €8 et hyl ani nopropyl ) carbodiimi de Et et hyl
Froc 9-f 1 uor @yl et hom;ztmnol_sybnyl Gy glycine Gua guanidi ne HATU
O(?-aaabenzgi azol - h&bgﬂ é\g't N, N -tetranethyl uronium

hexaf | uor oph :g ate %ydr oxybenzotrl azole Me nethyl MBHA 4-net hyl
benzhydryl ami Mr 4ethigstey- 2, 3, 6-tri met hyl phenyl sul fonyl  NWP

N-met hyl pyrr glgrdone W D3/gd7- ﬁ%ﬁ?an?&ﬁ&ﬁ?%r@%fura% 4Qulfonyl

B-Phe B-phenylalanine

POA phenoxyacetyl

10 Pyr pyridine

@ Revalue  retention factor

RP Reversed Phase
RT retention time
Sal salicyloyl

15 TBTU O-(1H-benzotriazol-1-yl}-N,N,N',N'-tetramethyluronium tetra-

fluoroborate

TFA triflucroacetic acid
Thiqu 1,2,3,4-tetrahydroisoquinoline
Trt trityl (triphenylmethyl).

20
The compounds of the formula | have at least one centre of chirality and
can therefore occur in a number of sterecisomeric forms. All these forms
(for example D and L forms) and mixtures thereof (for example the DL

. forms) are included in the formula |.

25
The compounds according to Claim 1 according to the invention also
include so-called prodrug derivatives, i.e. compounds of the formula |
which have been modified with, for example, alkyl or acyl groups, sugars or
oligopeptides and which are rapidly cleaved in the organism to give the

30 effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
1995, 7115 61-67.
The compounds according to Claim 1 according to the invention also

35

include derivatives of the compounds of the formula { whose carboxy!




15 20 25 30 35 -8 NMR nucl ear magnetic resonance HONSu

N hydr oxysuccini mde OBzl benzyl ester OtBu tert-butyl ester Oct octanoyl
Ove nmethyl ester OEt ethyl ester Pbf

2,2,4,6,7- el hyl di hydr obenzof ur an- 5- sul f onyl (3-Ph - al ani ne
PCA phenoxwg&é’@%MPyr pyridine Rf value retention fact ofpc(wg@\%%sed
Phase RT retention tinme Sal salicyl o?l' TBTU O (1 H benzotriazol -1-yl)-N,
N, N, N-tetranethyluroniumtetra- fluoroborate TFA trifluoroacetic acid

Thiqu 1,2, 3, 4- [ ' ' [ ki I | The
conpounds of 6{%@5 P%@é\%%g cﬁﬂ%éﬁt/%@ﬁt&ﬁae%@_étrhé%h%ﬂ%éeédoe%lf'%cﬂ?!Pﬁa%i %%h%arlllé can

t her ef or e octahileigster euamamideg thareekoi soneric forms. Al these fornms (for
exanpl e D ang knbRhaR, f@@arﬁ]ﬁ@@%@lﬁsb@%e@qjﬁydréﬁn PEGhE stb&itBbntsfeir ns) are
included in the for rrulﬁg | . The cgﬁ)o&]nds accordin o,.Claiml agcordl ng to
the i nvent i oROBIPSNAS of theyforawia Lmaynayederenpreviqesiwity correspendiggd npounds
of the fornulpaotbctim?gﬁcbuﬂmve been nodified with, for exanple, alkyl or acyl
groups,s sugars or oligopeptides and which are rapidly cleaved in the
organismto give the effective conpounds according to the invention.

The term solvates of the compounds of the formula 1 is 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 exam-
ple, monohydrates or dihydrates or addition compounds with alcohols,

10 such as, for example, with methanol or ethanol.
The invention furthermore relates to a process for the preparation of com-
pounds of the formula | according to Claim 1 and salts thereof, character-
ised in that
13 a) a compound of the formula Il
O 1
2 \Z N
20
COOwW I
in which Z, R' and n are as defined above, and W is a conventional pro-
. tecting group or a solid phase used in peptide chemistry,
25
is reacted with a compound of the formula Il
X
QHN I
%0 YT TOH

in which Y is as defined above, and Q is a suitable protecting group or Het,
in the presence of a condensing agent, such as, for example, HATU,

and the protecting groups and/or the solid phase are subsequently
removed,

35




These al so include bi odegradabl e pol yner derivatives of the conpounds
according to the invention, as described, for exanple, in Int. J. Pharm
1995, 115, 61-67. The conpounds according to Claim1l according to the

i_nvention dj¢! ude derivatives of the conpounds of thg AihAg! Whose
car boxyl V\go(s)@/%%glz PCT/ EPO3/ 01248 -9 0 5 10 15 20 group ﬁé‘s been

converted into a pharmaceutically acc‘em able netabolically |abile ester or
an am de thereof. Furthernore, free am no groups or free hydroxyl groups as

substi tuents 5nf wﬁ@F@??ﬁ%r@fe the réﬁ!lﬁ‘rﬁ't ?rddd@}é h@%sﬁﬁ@&oﬂh@‘@rgﬁﬁié"’i th

correspondi ng rotec roups. m sol vat es ounds of the

formula | |s@@?é@ldtf@aﬁ%w'”aécﬁ%tﬁpmuﬁﬂw CREOUEE wﬁawpée BR'€nt o t he
conpounds  of NhebfsoB(]ﬂ@j @-duanwyyfsétd‘l@rénd)wm:rts@ tHeetemaibingadrotictingct i ve
force. Solvates are 0{ ‘ﬂILHP'g%S rmngaédrat es or dihydrates or addition
conpounds wi SFPURLBHPEthe & € qig e te, with methanol or ethanol .
The |nvent|0rmrfurtherrmre relates to a process for the preparation of com
pounds sof the formula | according to Caiml and salts thereof, character-

ised in that a) a conpound of the fornmula Il 0 COOWN1l1 i 25 in which Z R
and n are as bjef¢anepounsbokthedaemuia igs dbemtgdfromopiag opits funcdienghg group or a

solid phase I nd of the
20 1d phase H%ﬁgﬁﬁ%&%%ﬁ?%%rﬁé Sbivolysing8F hpdrobhbly SingRaTRMH.
and/or in that a basic or acidic compound of the formula | is converted into

10 one of its salts by treatment with an acid or base.

Throughout the invention, all radicals which occur more than once, such
as, for example, R’ may be identical or different, i.e. are independent of
one another.
15
In the above formulae, A is alkyl, is linear or branched, and has from 1 to 6,
preferably 1, 2, 3, 4, 5 or 6 carbon atoms. A is preferably methyl, further-
more ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-butyl or tert-butyl,
furthermore also n-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-ethylbutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl.
A is particularly preferably methyl.

20

25 The term “protecting group” preferably denotes acetyl, propionyl, butyryl,

phenylacetyl, benzoyl, tolyl, POA, methoxycarbonyl, ethoxycarbonyl, 2,2 2-
trichloroethoxycarbonyl, BOC, 2-iodoethoxycarbonyl, CBZ ("carbobenz-
oxy'), 4-methoxybenzyloxycarbonyl, Fmoc, Mtr or benzyl, particularly pref-

erably Fmoc.
30

Arylalkyl is preferably benzyl, phenylethyl, phenylpropyl or naphthylmethyl,
particularly preferably benzyl.

35 Hal is preferably F, Cl or Br.



30 35 in which Y is as defined above, and Qis a suitable protecting group
or Het, in the presence of a condensing agent, such as, for exanple, HATU,
and the protecting groups and/or the solid phase are subsequently renoved,

WO 03/ 0745 1 EP03/ 01248 -10 0 0 5 10 15 20 25 and, whgk riate,
t he result%'f)&;%ﬁgct Is, if Qas protecting group is rermv]ZEdﬁB}ra(i%gt ed

with a suitabl e guanyl corrpound such bk; for exanpl e,

N, N - bi s- BOC- 1- guanyl pyrazole, and, if desired, the remaining protecting
groups and/or the solid phase are renpved, or b) a conmpound of the formula
| is liberated fromone of its functional derivatives by treatment with a
sol vol ysi ng teths amaeremiclie onBicygiharonaaitn of satHrated radicaliavingdEPaei di ¢
compound of &rh}%efr%tawa?omslﬁrew@b@ré 8glturated, pQﬁi%ll?forbbmp‘ﬁélnysurﬁ%étlﬁl eat ment

with an acid or base. Through he | d| C I ch occur

more than on&@edJNEROCYEHC o CY@ %hﬁteéocw ic rﬁ&WB@Y'% |to Jm’mq ferent,

: .e. are | Bdermﬁdérrst welere aner 2Ncaror 1 bon 2t$ier @ams‘ma ea@resént anal kyI i s

i near sor br t I 5 or

car bon at oms enperpRiic Adics! Sk MofnsyRLEHRY dadheyfned pydons 7 ©

n-propyl, n- lb{aIyOH IGRCEy A, NegobWGHs. or tert-butyl, furthernore al so

n-pentyl, 1-, 2- or 3- nethylbutyl 1,1-, 1,2- or 2,2- dinethyl propyl,

1- ethylpropyl hexyl, 1- -nethylpentyl 1, 2-, 1, 3-

2,2-, - oHet l%PEﬁfﬂah*byﬁleﬁtWtedPr WE1suUpSHILERA BueR$- iyl 2- o Sthieniy)

1t ﬁt Ihyl 1 ”Et1h>’29c5r031bkmoltyi *r-lezh?anzsrrmldaﬁyib?wloayl4r ot Slpyazélyl, -242ot ri m

eyl ROOPY J50:'<azolycl gar4_|0('; —|zsicr)x3/zd? eﬁerzlaor -tﬁe Yyl 3-, 4- or 5-isothiazolyl,

@ 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferably 1,2,3-
triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -4- or -5-y|, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3 4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2 3-thiadiazol-4- or -5-yl, 2-, 3-, 4-, 5- or 6-2H-

15 thiopyranyl, 2-, 3- or 4-4H-thiopyranyl, 3- or 4-pyridazinyl, pyrazinyl, 2-, 3-,
4- 5- 6- or 7-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl, 1-, 2-, 3-, 4-,
5-, 6- or 7-1H-indolyl, 1-, 2-, 4- or 5-benzimidazolyl, 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-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothia-
20

zolyl, 4- 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-or
8-quinolinyl, 1-, 3-, 4- 5-, 6-, 7- or 8-isoquinolinyl, 1-, 2-, 3-, 4- or
9-carbazolyl, t-, 2-, 3-, 4-, 5-, 6-, 7-, 8- or S-acridinyl, 3-, 4-, 5-, 6-, 7-or
8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quinazoliny!. The heterocyclic radicals
. may also be partially or fully hydrogenated. Het may thus also be 2,3-dihy-

25 dro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, 4- or -5-furyl, tetrahydro-2- or
-3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-,
-3-, -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, tetrahydro-1-, -2- or
-4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4-, -5-, -6- or -7-1H-indolyl, 2 3-dihy-
dro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1.4-di-
hydro-1-, -2-, -3- or -4-pyridyl, 1,2,3, 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-
pyridyl, 1,2,3,6-tetrahydro-1-, -2-, -3-, 4-, -5- or -6-pyndyl, 1-, 2-, 3-or
4-piperidiny!l, 1-, 2-, 3- or 4-azepanyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-,
-3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3-
or -4-pyridazinyl, hexahydro-1-, -2- -4- or -5-pyrimidinyl, 1-, 2- or 3-

30
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The term "protecting group” preferably denotes acetyl, propionyl, butyryl,
phenyl acetyl, benzoyl, tolyl, POA nethoxycarbonyl, ethoxycarbonyl, 2,2, 2-
trichl oroet hoxycarbonyl, BOC, 2-iodoethoxycarbonyl, CBZ ("carbobenz- oxy"),
4- met hoxybenzyl oxycar bonyl, Fnoc, Mr or benzyl, parti cul s cerably
Fnoc. 30 3§"0A¢/3§ﬂ9%ﬁ¥§yl is preferably benzyl, phenylethyl, ;a)ffléeﬁn%/ %@E)Zﬁ?ll or
napht hyl nethyl, particularly preferabld-benzyl. Hal is preferably F, O or
Br. WO 0310 745 1 2 PCT/EP03/01248 -11 i 5 10 15 20 25 30 35 Het is a

nmonocyclic or Efeig%%iﬁlgoﬁﬁéfg{%ttrjaﬁggléod?gt_g_r aé_e%_;/qgl_i cal r_rg_agrl _@Q@Mﬂoﬁ | three

het er oat ons, P sat ur partrally or conpletely unsdtu- rated
monocycl i ¢ orl, 2 Bdytetiabyden-ar, 62y cBi. c4r, abit, cat. -Fa®i Wgiseadimebnylo 10 ring
menbers, whey : EfratlyOhethy PyRtyQ irfh SR ulERY -8t Rfi-2and  the
het er ocycl i ckfegliﬁ@é?%'fjr%@gg ,rr,l')-nogubst_ iyllt%g?egl’orfbdi,su St j éui@lﬁg}/ CN, Hal,
OH, OA,  CF3, YAPYRAD-&y! coesnidinegyl. imiqazoh-eradpenamisazet-gi gng ydro-

unsubst i t ut e@edatedy derivativiek théreopr 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-,

2-, 4- sor 5-imdazolyl, 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-pyri @A js Brefersibly methmxypethxy nprbipoyy or butaxye furtheemorefcabl y 1, 2, 3-
triazol-1-, -4- -h- ,4-triazol-1-, -4- or -5-yl, 1- or

5-tetrazol vyl p%Tt@&?éro%%ﬂléxz‘él -4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl,
1,3, 4-thiadi azol -2- or -5-yl, 1,2, 4-thiadiazol-3- or -5-yl,

1,2, 3-thi adi 3¢dndfR® Ghdepedentof ofre arbthe®ar® préferdtly HNOON QL 2-, 3-

4- 4Hpt hi |,  3- 4- d I |, 2-,4 3-
or ot Nt op arl %?y—COA, wr%re Arl)g/zrals d%%lhgg abo%;riﬁzplarmcular, R' and R® are H.

R? is preferably H or A, where A is as defined above; in particular H.

R? and R*, independently of one another, are preferably H or —COA, in par-

15 ticular H.
X is preferably H, -C(=NH)-NH,, -C(=N-methyi)}-NH., 4-methy!ipyridin-2-yI,
pyridin-2-yl, pyriminin-2-yl, imidazol-2-yl, benzimidazol-2-yl and hydrogen-
ated derivatives thereof.

20

Y is -(CHa}m- or

« U

25 in particular -(CHz)s- or

L

30 n and p, independently of one another, are preferably 1 or 2, in particular 1.
m is preferably 0, 2 or 4, in particutar O or 4.

Preference is given to the compounds of the formulae |1A and 1B:
35



4-, 5-, 6- or 7-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl,
or 7-1 Hindolyl, 1-, 2-, 4- or 5-benzi m dazolyl,

3, 4-, 5- 6-

4-, 5-, - _or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl,
5-, (ﬁenz- i soxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-
5%, ?’V 8408 hi a- zolyl, 4-, 5-, 6- or 7-benz-2, 1, 3PGRERIMDIS| |

2-, 3- 4- 5-,
8- |squ|noI|nyI
7-, 8- or 9-acr

-5-furyl, 2,5-di

1, 3-di oxol an- 4-

-4- or -5-pyrrolyl, 2, 5-di

or 3-pyrrolidi nyI, tetrahycgoll? - or -3 pyroIIyI tetrahydro-1-,

or -4si mdazolyl, 2,3-dihydr -2- -3-, -4-, -5-, -6-

Hindolyl, 2,3-di hy dro-1-, -2-, {330&4 or -5- pyrazonI|B tetrahydro-1-,
-3- or -4-pyrazo|y| 1,4-di O hydfo-1 -, -2-, -3- or -4-pyridyl,
1234tetr% N2 JL%« -4-, -5- or -6- pyridyl,

1,2,3,6-tetra 72, - X B- or -6-pyridyl, 1-

4- pi peri di nyl, , , 3- or 4fazep 2-, 3- or 4-norpholinyl,

tetrahydro- 2-,
-5-y|,1bexahydr
- 5-pyrimdinyl,

qui nol i nyl
_8-i soqui nol {7

6-, 7- or 8- qwnolinylls-l-, 3-, 4-, 5-, 6-,
1-, 2-, 3-, 4- or 9-carbazolyl, 1-, 2-,

|di nyl, 3-, 4, 5-, 6-, 7- or 8-cinnolinyl, 2

7- or 8-quinazolinyl. THe h erocycllc radicals may al so /be partlally or

fully hydrogeﬁa.tgﬁd Nma 8
y

he 2, 3-di hy- dro-2-,

dr Z 3,

y tet rahydr 0-

-3- @r -4-pyrat
o-1 -, -3- or -4-pyridazinyl, hexahydro-l-,

1-, 2- or 3 WO 03/074512 PCT/EP03/01248 -12 b 5 10 15 20
pi per azi ny whibh2x3v4ztaﬁbrmr@fé’s defined
Q G et ahvdt ot _ne 3bov93§ m‘%ﬁe for?rgjlae %’and I§

Vil pa‘m@FFﬁ rsHparticul arly preferably nethyl pyridyl,
particul ar 4Aue®rfdyrhglyrthéllnvéhtloy‘d rela[wﬁllﬁllﬁéﬂ?cdén tcPtHe' @E;rﬁ Bur?ds)’bf the

0 orepr oot BRI AR ket er B ¥ e F e o S =

meanings indicated above. Some preferred groups of compounds can be

expressed by the following sub-formulae 11 to 136

20

25

30 I

35

OH
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CH,
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o‘ - furyI tetrahydro 2-
hienyl, 2, 3-di hydro-1-,
-, -3-, -4- or -5-pyrrolyl,

-3-fury|,

or -7-1

o|oxanyl 1, 3-dioxan-2-,




pentyl oxy or hexyloxy. Rl and R5, independently of one another, are
preferably H A CN, NO2, Hal or -COA where Ais as defined above; in
particular, RL and R5 are H R2 is preferably Hor A where Ais as defined

above; in i r H R3 and R4, independently of one a
ﬁreferablyaﬂi%wﬁg%gA, in par- ticular H X is preferably ﬂﬁyﬂg%gmﬁ&gNHz,

- C(=N-net hyl ) - NH2, 4-net hyl pyridin-2-y14- pyridin-2-yl, pyrininin-2-yl,

i m dazol -2-yl, benzim dazol -2-yl and hydrogen- ated derivatives thereof. Y
is -(CH2)m or in particular -(CH2)4- @H30 35 n and p, independently of
one another, are preferably 1 or 2, in particular 1. mis preferably 0, 2
or 4, in particular 0 or 4. Preferenceg "Ogiven to the conpounds of the
formulae I A and, | B: ., WO 03/074512 PCT/ EPO31/01248 -13 0 S 5 10 15 20 25 30

H X'H YYN-z OB GOQ?/?\WANHB N
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in which X, Y, Z and R2 are as defined above. R2 in the fornmulae I A and |IB
i's, in particular, H Accordingly, the invention relates, in particular, to
t he conpounds of the formula | in which at |east one of the said radicals

has one Of}gﬁcnﬁ erred nmeanings indicated above. Sone I roups
of conpounds céﬂgitﬁé expressed by the foll ow ng sub-for rruﬁg(glflﬁ)s}tagnﬁ%: OH

OH 11 12 13 35 WD 03/ 074512 PCT/ EP03/-0t248 -14 OH9 515 0 20 OH OH OH 14
15 16 25 17 OH 30 18 35 WD 03/074512 PCT/EP03/01248 -15 Ois
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N\ N\/\/\[(N\NJ\N
$ I
CH, o OH
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10
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. 110
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15 = 0
CH,
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5015 0 20 25 19 110 111 30 113 WD 03/074512 PCT/ EP03/ 01248 -16 5 10 15
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5 O0OHi 010 15 20 25 30 35 CHO CH3 0 O NNNv N CH3 0 120 121 122 123
124 125 WO 0310 745 1 2 PCT/ EP0O3/01248 -18 OO0 5 10 15 20 O 126
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10 15 20 25 30 35 OH 136 OH The conpounds of the formula | and al so the
starting materials for their preparation are, in addition, prepared by
met hods known per se, as described inthe literature (for exanple in the
standard works, such as Houben-Wyl, Methoden der organi schen Chemni e

['Met hods ofYO¥3PaH12  Chenistry], Georg- Thi eme-Verlag, Stutg@@fioswiig be
preci se under reaction conditions mhhﬁy_are known and suitable for the
said reactions. Use can also be made here of variants which are known per
se, but are not nen- tioned here in greater detail. If desired, the
starting materials can al so be ped in situ, so that they are not
isolated fromthe reaction m xt but instead are imedi ately conver- ted
further into the conpounds of the lad. WO 031074512 PCT/ EP03/01248
-21 005 10 15 20 25 30 35 Co 5 of [the formula | can preferably be
obt ai ned under t g, condix.tions o Fde synthesis. Use is

advant ageousl y ndlde hd f conven- tibnal & hods of pepti de synthesis, as
described, fQJN,«, ~ 0 NQh;J%@ |, 1.c., Volunme 15111, pages 1 to 806
(1974) . 2 N
0
131
10 0
. /[‘]E N OH
H,N N N\/&O
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The direct precursors of the conpounds of the fornmula | can also be built
up on a solid phase, for exanple a swell able polystyrene resin, as
descri bed, for exanple, by Merrifield (Angew. Chem 97, 801-812, 1985).
Solid phases which can be used are in principle all SUPPOLES, GGy known,
for exanpl¥O %P %0l i d- phase peptide chenmistry. or nucleic acid synthesis.
Suitabl e pol yneric support material s-@Pe polyneric solid phases, preferably
havi ng hydrophilic properties, for exanple crosslinked pol ysugars, such as
cel lul ose, sepharose or SephadexR, acryl am des, polyethyl ene glycol - based
pol ymers or tentacle poly @ The solid phase enployed is preferably
trityl chloride-polystyreng Kl 4-met hoxytrityl chloride resin,
Merrifield resin or Wang restn. Thus,9conpounds of the formula | can be
obt ai ned by reacting of the formula Il with a conpound of the
formula Il and subsSequently ™g rhg ~bhe protecting groups or the solid
phase. The conpo of the foqnmula | can |ikew se be obtai ned by reacting
a conpound of l-a Yy a conpound of the fornula V and subse-
guently renoving the prgtecting groups. The coupling reaction preferably
succeeds in the presenc® of a dehydrat- ing agent, for exanple a
carbodiimde, such as DCCl or EDCI, furthernore, for exapgle,
pr opanephosphoni ¢ anhydri de (cf. _Angew. Chem 1980, 92, 129),
di phenyl phosphoryl azide or 2-g y- N- et hoxycar bonyl - 1, 2- di hydr o-
quinoline, in an inert solvent, exanpl e a hal ogenat ed hydrocar bon, such
as di chhoronet hane, an ether i aspt et rahydr of uran or di oxane, an
am de, such as DMF or dinethyl aceg de, a nitrile, such as acetonitrile,

di met hyl sul foxide or in Q presengg of this solvent, at tenperatures
t ween about -10 preferably between 0 and 30. In order to pronote
% ahei&
2

i ntranol ecul ar cye of internol ecul ar peptide binding, WO
®5 10 15 20 25

0

15 136
O
N OH
H,N SN o
O
. The compounds of the formula | and also the starting materials for their

25 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 the said reactions. Use can

30 also be made here of variants which are known per se, but are not men-
tioned here in greater detail.

If desired, the starting materials can also be formed in situ, so that they are
not isclated from the reaction mixture, but instead are immediately conver-
35 ted further into the compounds of the formula |.



30 35 it is advantageous to work in dilute solutions. The reaction tine,
depending on the conditions used, is between a few m nutes and 14 days.
I nstead of conpounds of the formulae Il and/or 1V, it is also possible to

enpl oy der] ' of conpounds of the fornulae Il and/or ably a
pre-acti va{"ﬁ’g}’%"ﬁr %xyl ic acid, or a carboxylic acid hali del{c\f’éE@?//rﬁérzgﬁri cal

or nixed anhydride or an active ester2! Radicals of this type for
activation of the carboxyl group in typical acylation reactions have been
described in the Iliterature (for exanple in the standard works, such as
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic
Chenistry], Coswmaurdsicfitbe Venmug | canureigaatly bephtaingddaddss the sondie

advant ageousliyns 5Ph ’éﬂé‘étidé syhiresis Wseﬁé%‘a%bﬁtég?éoégl?ﬂ @8 hefe HKBSnW@IN-

N- hydr oxysuccl ni. m de. Thef' reagt lon. isS. genaegl \b/ ‘gafrrl ed olJt 1 E@gg | nert

sol vent: if Hopapelhedsof pepyde sYnthes!s, s fesgribeq. TPEexay P& FA t he
presence of gpedct d- Waigined Silepdges PteBOs abd34)an or gani ¢ base, such as
triethglam ne, dinethylaniline, pyridine or quinoline. The addition of an
al kali or al kaline-earth netal hydroxi de, carbonate or bicarbonate or

anot her sal t Tok dirept plecarsarsaff thésomiplahds of the foamurael ean also basbuilts,

preferably o i ' ' i al be

favourabl e. %Rﬁé‘%a%ﬁh?%ﬁ b't’l E@@glﬁg&kﬁ&g@ﬁ@ﬁ%ﬁ%@ %g obt ai ned by
liberating tReeHBed PR xampley it Merdieldehngaw.i ReMpY7 B -81¢s1985)

?ar t { ﬁul ar | hS}é’IiQ!dh%isés wrgd&h B3in B?zédfs{é@%@'iuﬁliﬁcipfé 3}@] su%@@tﬁagvaté ngoxma,]g eri alt s
or sol volysi's ar rogenal ysis_ar 0se i ch otherwi se conformto

t he fo??ml a g?y?ﬁﬁmﬁﬁ’ &%Wéﬁ@r@‘%ﬁ pr%cﬁgfequ&nlsgm%guglﬁm BPIREIERT gr oups

e been repluitabld fylymeric asippodimatepals-areqetydeacsolid phases, pgferay|

roups, in rti ' | d by an
%G RI group?ﬂf’%fn@ﬁ'%o@gﬁéﬁgd%rﬁ%mﬁﬁ%%%pﬁ@e%g %ﬂgﬂ gepgju%g)ﬁ@%ﬁ??}cf\ f}agsse iyn

whi ch the H setiwose, senhaiesx ol Sgpbagehagcniemifase pplyetiyiene glycol-

hydr oxyl - pr o,gehbd BBNIhESbr tERfacXgdhrihose which conformto the fornula
|, but 45n which a%-%(@]-l grro PR

whi ch 882 1S TReH EASe RGP BYB FuPHeiabY V) GOIog Ry PR 68) 01245

-23 4-methoxytrityl chloride resin, Merrifield resin or Wang resin.

Thus, compounds of the formula | can be obtained by reacting a compound

of the formula !l with a compound of the formula Il and subsequently
20 removing the protecting groups or the solid phase.
The compounds of the formula | can likewise be obtained by reacting a
compound of the formula 1V with a compound of the formula V and subse-
. quently removing the protecting groups.

25
The coupling reaction preferably succeeds in the presence of a dehydrat-
ing agent, for example a carbodiimide, such as DCCI or EDCI, furthermore,
for example, propanephosphonic anhydride (cf. Angew. Chem. 1980, 92,
129), diphenylphosphoryl azide or 2-ethoxy-N-ethoxycarbonyl-1,2-dihydro-
guinoline, in an inert solvent, for example a halogenated hydrocarbon, such
as dichloromethane, an ether, such as tetrahydrofuran or dioxane, an
amide, such as DMF or dimethylacetamide, a nitrile, such as acetonitrile, in
dimethyl sulfoxide or in the presence of this solvent, at temperatures
between about -10 and 40°, preferably between 0 and 30°. In order to
promote intramolecular cyclisation ahead of intermolecular peptide binding,
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0 0510 15 20 25 It is also possible for a plurality of - identical or
different -- protected am no and/or hydroxyl groups to be present in the
nol ecul e of the starting mate- rial. If the protecting groups present

differ from.on ther they can in nmany cases be renov ely
o R PR, FEgaL

(cf. T.W Geene, P.GM Wits, Protective Golps
Organi ¢ Chemi stry, 2nd Edn., Wley, -N&w York 1991 or P.J. Kocienski,
Protecting G oups, 1st Edn., Georg Thiene Verlag, Stuttgart - New Yor k

(25 1 i e BLFRER, b RO ERETpHE, RORAGDRL Sl ©

pp. 631- 701) onThe copditiohamisad, |prhﬂtweemrag‘egfrmuplte$ sngéﬂedaw y known and
relates to groups which are suitable for protectl ng (bl ocking) an anino
group against chenical reactions. Typical of such groups are

particul ar, inseadel eameaunds ofihesfornulaed! aagior "ér@/IS alg eﬁ’l%%'?lﬁw’é’t hyl or
aral kyl gr OUBEan@ aémétmswcampd@rn@gQﬁtth@gargma@ﬁ a@fdﬁ)rflmvadraﬁlst ar the

d t
Furt hormor o REL-SEP P aEarHMo art of ararosiEed i A D5 RS Rivi ng
1- 20 carbon aiixes anfﬂm’lrldeeomh aciive gsteapRadisalstal this typel orsaadivatiomof he

br oadest oo oie &{:}I %ﬁgﬁ%hb éﬂ #pf?atf%‘?és& qnsprﬁé%eééen %iésdr[h@aﬂﬂ%e acyl

groups deriv
het er ocycl i clitesatos {fior GXG@P&%I eﬁ!ﬁmdﬂfﬂdﬂl@ﬁﬁ asichaas enbeadVeyin

particul ar, Méﬁﬁw@ﬁEBPB amﬁﬂéﬁrryh&mécwémaaé of @rrgéf%mrm@ﬂyj and espe-
ciallyqgr aI koxycar bony g?qjs% rﬂol es of ,such roups are al kanoyl,
such as acet {d€orgrldye er uiga, ACHY%‘?Q&WFS ar aa 95REEYI acet yI ;
yl, such mmmosﬂu farcextaphple byaadditiory ef KB or N—hy@ﬂmwswﬂmnw@'acetyl
al koxycar bonyl , such as met hoxycar bonyl, ethoxycarbonyl, 2,2,2-trich|oro-

et hoxycarbonyl, Boc and 2-iodoet hoxycar bonyl ; al kenyl oxycar bonyl , such
as al | yl oxycdheaegttigmisoganeraliatamiegoaut voapliners aclveat rf@zammkmwﬁus with

i1 Congny B M BHAN Bt JoPh bl st deenl
preferably an organic base, such as friethylamine, d|me hylaniline, pyndn e
or quinoline.
The addition of an alkali or alkaline-earth metal hydroxide, carbonate or
bicarbonate or another salt of a weak acid of the alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium, may also be
20 favourable.
The compounds of the formula | can furthermore be obtained by liberating
them from their functional derivatives by solvolysis, in particular hydrolysis,
. or by hydrogenoclysis.
25
Preferred starting materials for the solvolysis or hydrogenolysis are those
which otherwise conform to the formula I, but in which one or more free
amino and/or hydroxyl groups have been replaced by corresponding pro-
tected amino and/or hydroxyl groups, in particular those in which an H-N
group has been replaced by an SG'-N group, in which SG' is an amino-
protecting group, and/or those in which the H atom of a hydroxyl group has
been replaced by a hydroxyi-protecting group, for example those which
conform to the formula |, but in which a -COCH group has been replaced
by a -COOSG? group, in which SG? is a hydroxyl-protecting group.
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trimethyl silyl ethoxycarbonyl (Teoc), and arylsulfonyl, such as 4-nethoxy-
2, 3,6-trinethyl phenylsulfonyl (Mr). Preferred am no protecting groups
ar e Boc, Fnoc and Ai oc, furtherm)re Z, benzyl and acetyl. 30 35 The term

"hydr oxyI g group” is |ikew se generally known a to
gr oups v\,hl“%i?cbtg}rﬁz“I %gl tabl e for protect |aqg] a hydr oxyl grouquaégglﬁﬁ)g@ﬁghem cal
=]

reactions. Typical of such groups are above- nenti oned un WO 03/ 074512
PCT/ EPO3/ 01248 -24 1s i 5 10 15 20 25 30 35 substituted or substituted

aryl . aral kylyis l@odipidte a BluRS of HBLARKITDE BiffefeRC. protibtedIHmg,
R s PRt s

aIkyI , aryl - acet
nature and sE!Z@’O(BhYtjm%y QWytp Iéfteéém 'ﬁ‘dhgm%U'ﬁ@fﬁB‘? 5@%@ matem nce

19,2 ST Myl e noale oty shay a1
atons, in

particul ar 1MENY GASES P %&{%‘b‘f @f? JE%J%P@B it\& ﬁr% €.groups are,
!2 n'z e(rj ~al ![ ﬁ & @It YWWugs Q@rmectw@ma@sbm@'gbmc@mmmyﬁm&dn afvdey,

I get hox I
2, i et MO KRS SRR N P Ko Pt ETE R s 208 BT begpEnzoY
such as net hyhiemmel Vieday; Stutigart -liNeWaY@di aﬂgﬂ H. duoz & Waldme@unpa such as
trimethylsily, nG%rjz\-,(ﬁ f:@?'d@%ﬁfcoi?%ﬁtﬁé& ITbF(re_hs tE?M T%%t?’i Hamidy i |yl

(TBS) and tr| et S| ara Kyl si groups, such as
tert-butyl - ¥¥ip 3% cpﬁc@bl )}such as isopropylidene

acet al , cyclopentylldene acetal cyclohexylldene acetal, benzylidene
oot 0 T SR SRR Bl Psia%’ne??%hge ﬁéﬁﬁ%%% (NN
. hoxy- groups whtch are suitable for protecting (blocking) an amino group agamst
chemical reactions. Typical of such groups are, in particular, unsubstituted
or substituted acyl, aryl, aralkoxymethyl or aralkyl groups. Since the amino
protecting groups are removed after the desired reaction (or synthesis

15 sequence), their type and size is furthermore not crucial, however, prefer-
ence is given to those having 1-20 carbon atoms. The term “acyl group” is
to be understood in the broadest sense in connection with the present
process. It includes acyl groups derived aliphatic, araliphatic, alicyclic,
aromatic and heterocyclic carboxylic acids or sulfonic acids, as well as, in

20

particular, alkoxycarbonyl, alkenyloxycarbonyl, aryloxycarbonyl and espe-
cially aralkoxycarbony! groups. Examples of such acyl groups are alkanoyl,
such as acetyl, propionyl and butyryl; aralkanoyl, such as phenylacetyl;
aroyl, such as benzoyl and tolyl; aryloxyalkanoyl, such as phenoxyacetyl;
. alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloro-

25 ethoxycarbonyl, Boc and 2-iodoethoxycarbonyl; alkenyloxycarbonyl, such
as allyloxycarbonyl (Aloc), aralkoxycarbonyl, such as CBZ (synonymous
with Z), 4-methoxybenzyloxycarbonyl (MOZ), 4-nitrobenzyloxycarbonyl and
g-fluorenylmethoxycarbonyl! (Fmoc); 2-(phenylsulfonyl)ethoxycarbonyl,
trimethyisilylethoxycarbonyi (Teoc), and arylsulfonyl, such as 4-methoxy-
2.3,6-trimethylphenylsulfonyl (Mtr). Preferred amino protecting groups are
Boc, Fmoc and Aloc, furthermore Z, benzyl and acetyl.

30

The term “hydroxy! protecting group” is likewise generally known and
relates to groups which are suitable for protecting a hydroxyl group against

33 chemical reactions. Typical of such groups are the above-mentioned un-



et hoxynet hyl (MEM, benzyl oxynethyl (BOM and nethylthiomethyl (MIM.
Particularly preferred hydroxyl protecting groups are benzyl, acetyl,
tert-butyl and TBS. The liberation of the conpounds of the forrmula I from
their funcgi ri- vatives is known fromthe literatur b
protecting groﬁ?‘ﬂged in each case (for exanple T.W Geeﬁralcgf,’ﬂxlg?ﬁc)i M8 Wit s,
Protective Groups in Organic Chem st r‘32,4 2nd Edn., WIley, New York 1991 or
P.J. Kocienski, Protecting Goups, 1st Edn., Georg Thiene Verl ag,
Stuttgart - K or s F‘on‘@cﬂ@ At s which
are known pergﬁé\éet,m{)e@tor ar eﬁnuct)(ta rre?%trrlg%arll@éfsﬂgpe in g?eﬁg{%r’ ﬂj&aﬁﬂ@A base of
the formul a Blsoaakygreupscakdd arpt gndinsalkyisbigieers, RO ddd@Rd 6hS- sal t

using an aci geefa®d. THEMRUL BNd SRR ItRE bragl praé&iig gmp@wn@f cideral base
and the acid_in a%ﬁ i nert SOl%/[fnt . :ﬂ}ﬁ:h ﬁs ethanok fo Iov&d by evapo-
ration. Suitabice they gt repoyed aonin-iter she desred Fhomical fepciion (%/rhose whi ch
gi ve physi okpgthesisl secaerep] pigfereneé isgivéhus ,grcbmp;si sayog 9+20 eattwnuse

i nor gam\i ¢ aci : - S :

[Org%8! 8¢ fing ihHpnfATAPL Ao AU o haribleb ARG oyt 0" ¢
hydr obr omi ¢ geoups geodpenalia; aralkyldgroupacsucisas penzydxénmateoxyheraybhaed phor i c
acid sul f anb e dnokidril. $EFAIpS Luuch & BETIGPERURIAEBenZS1 5 10 15

20 25 30 nore organi c acl articul ar aliphatl?, i l'ic,
aral i phat i c, 2&Y9fRHPE, Ych aﬁs@%@t&@@@q’ PRaiRyhdilHengsu faa?lye%far%&sboxw ic,
sul fonic or _%gbfﬁ wirietdyl dad _tedrf-ﬁtltyf[tm}di@ AN nalky18®y Grogseisuehasi d, . _
pr opi oApc aci exan i oct anoi e id, adecanoi c
acid, oct adeHé[HSPhc,Y@'XFQﬁ\‘"gﬁ\}%'FPBFOEE PSEV'C(Té'?gﬁﬂ?ﬂ%&‘iﬁﬁ@@@%"ﬂﬁpau c acid,
ci ni ¢ aci andgriethlylsilyl tnrdethiylsigletiy! aaratkylsilybgroiups astiah as tart-botyaci d,
tartaric acid; We ' { L4 6 | I Wep [ i d,
nicotinic al::aapﬂﬁglﬂg Lﬁly@@f{@ﬁ’%)é{c&ﬁc g{'.:rr(%att(g l]sa%lé@qgfg'll“@é?[ﬂghg?sdu r%(sﬁﬁgggl’ ;c?gl,
benzenesul f oyelopenlylidens geetab,oysaesyidens acetak Reasay deseaa8¢y| i c

p-methoxybenzylidene acetal and o, p-dimethoxybenzylidene acetal, acyclic

15 acetals, such as tetrahydropyranyl (Thp), methoxymethyl (MOM), methoxy-
ethoxymethyl (MEM), benzyloxymethyl (BOM) and methyithiomethy!
(MTM). Particularly preferred hydroxy! protecting groups are benzyl, acetyl,
tert-butyl and TBS.

20

The liberation of the compounds of the formula | from their functional deri-

vatives is known from the literature for the protecting group used in each

case (for example TW. Greene, P.G.M. Wuts, Protective Groups in

Organic Chemistry, 2nd Edn., Wiley, New York 1991 or P.J. Kocienski,

. Protecting Groups, 1st Edn., Georg Thieme Verlag, Stuttgart - New York,
25 1994). Use may also be made here of variants which are known per se, but

are not mentioned here in greater detail.

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 evapo-
ration. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids,
for example sulfuric acid, sulfurous acid, dithionic acid, nitric acid, hydro-
halic acids, such as hydrochloric acid or hydrobromic acid, phosphoric
acids, such as, for example, orthophosphoric acid, sulfamic acid, further-
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acid, p-toluenesulfonic acid, glycolic acid, enbonic acid, chlorophenoxy-
acetic acid, aspartic acid, glutamc acid, proline, glyoxylic acid,
palmtic acid, para-chlorophenoxyisobutyric acid, cyclohexanecar boxyl iC
acid, glu hosphat e, napht hal enemono- and -disul f or
I auryl sul f?ﬁf@% '?'fci?d Salts wi th physiol ogically unaccept %@E@g}f@g? for
exanpl e picrates, can be used to i sol2’ e and/ or purify the conpounds of
the formula I. On the other hand, compounds of the formula I can be

converted i nh‘ﬁ)rérb‘?%aﬁlgﬁc?o%oﬂﬁ]ﬁhﬁﬁﬂg?taﬁéhéﬁé ta'?lcﬁ]{}, E?éll:p'h%m:aé ofldt@ldr metal

salts or al kalimne ®gart correspan |ng ammoni um

salts, usinghBteseeyqlicanonebasippepelybpsimaaymokcdeulfoni grs%tﬁlmﬂcmm%m de,

sodi um car borsH Sapip |err@ﬁrﬁ§%ciuna%ef.8@w @)fo |§hﬁbta%l}ﬂ Ghe&éhbﬁ: i@ wamer nor e
substituted ammp- nium sa the thI-

di i sopropyl - ﬁﬁ%ﬁ?ﬁﬁﬁ‘o@eﬂc{i%%aﬁ%ﬁmagp'd °8§aé’?ﬁaﬂ‘6'F ac&? p'VaEi'C E}/C'd
di i sopr opyl aamhylaceti@atid, mayeniio beidy succnicdicy, @ivlets pemmematicasil, t s,

r g e or MR HEACRABRit REIR) e Aok NEICR0d, olrBledd Wiasnig 38l ° ' "
conpounds of asterbimacidmoicatinicaacit, esonpestiiio Roidgi owthgnexcrathangsuiionia s
thereol Tor LBR BEAPEAGIIRRACId qr.ﬁ?&hsg@@o&&a%daﬂﬁn\age&ﬁu&yr@r mor e

rel ates to pharrmaceut |c preparations | S- t one tonpound

of the fornuPgid paglyenesylienisacq, §|W§|3G @"&Qﬂﬂ'?ac'é’c%ﬁ?f%qﬂ%’%ﬁtts or

sol vat es t heizggfic whide Bséér@ncl%fcﬁp@tﬁdmld: ucﬂabmlmbl gryox be a@@npaﬂhﬁm cal
nethodsO I n ught into

t hi
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Wth one o il LI oGS bGicaNFALbE bl K0 167 SRn RTLERS! 01248

-26 0i 5 10 _
can be used to isolate and/or purify the compounds of the formula |.

On the other hand, compounds of the formula | can be converted into the
corresponding metal salts, in particular alkali metal saits or alkaline earth
metal salts, or into the corresponding ammonium salts, using bases (for
example sodium hydroxide, potassium hydroxide, sodium carbonate or
potassium carbonate). Suitable saits are furthermore substituted ammo-
nium salts, for exampie the dimethyl-, diethyl- or diisopropyl-ammonium
salts, monoethanol-, diethanol- or diisopropylammonium salts, cyclohexyl-
or dicyclohexylammgonium salts, dibenzylethylenediammonium salts, fur-
thermore, for example, salts with arginine or lysine

15

20

. The invention furthermore relates to the use of the compounds of the for-
25 mula | and/or physiologically acceptable salts thereof for the preparation of
a medicament

The invention furthermore relates to pharmaceutical preparations compris-
ing at least one compound of the formula | and/or one of its physiologically
acceptable salts or solvates thereof which are prepared, in particular, by
non-chemical methods. In this case, the compounds of the formula | can be
brought into a suitable dosage form here together with at least one solid,
liquid andfor semi-liquid excipient or adjuvant and, if desired, in combina-
tion with one or more further active ingredients.
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30 35 These preparations can be used as nedi canents in human or veterinary
nmedi ci ne. Suitabl e excipients are organic or inorganic substances which
are suitable for enteral (for exanple oral), parenteral or topical

adm nistra., ti d do not react with the novel conpound | e
wat er, veg 943glgfs290| | s, benzyl alcohols, alkylene glycol ?Ci%)'liﬂy@?ﬁglpene
glycols, glycerol triacetate, gel atl“r%ﬁ'car bohydrates, such as |actose or
starch, magnesium stearate, talc or vaseline. Suitable for oral
Al o Lt HeBE ProfdtalBhd ko bR used ADkElanilits fn nGARHES JADIRS,
capsul es, powders,” granu , r rectal
admi ni strati mechmeesaquwetemmtsmpmﬂmc ﬂbm%ﬁaﬂlcéﬁbéﬁ&'@ﬂe&d\w(ﬁh stration
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suspen3|ons sl ons or inp s, and suitable for i cal pllcatlon
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st abi |l i sers atedirate, \taicturNgsalgmt&nabmosmalattmnmatlenfa@e irpdrfigulag t he
oSO ¢ P e S4kihe, B! E0at8H HaLIBRC EpstitESpolbaOU ARy Rlitesbi 1Y of

further active re vit
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roni sed f@pmma?tmn avel gihtnoarste, creans ompovederddilhe onakl dmpoohdsycaral |y
accept abl e s ve . f
sol utions ca 8%@ nlhsstegfae tﬁ%ﬁ’?%ul{%}rﬁ I%ﬁﬁo‘@“%%ﬁ%%%?%ﬁx+rﬂpﬁh?§ﬁéﬂg The
conpounds of ptremr'ebommlf injectionopnepgmtisinsgilbalprgparatens aslicatedimay be her eof
can be used %?erlh%b@g_{ddibr‘éﬁhﬂ‘lé&é&lé@n@%uéﬁ%@@ubﬂ%rﬁé ;%§@r@aﬁ§esl n

particykar thAronboses, cardiac infarction, coronary hear eases,
arterio- scl éFQﬁﬁ'@rsﬁﬂﬁ’fﬁfr"éeﬂ'BQ@SGBtﬁ g8 uisifiens; £a ined ﬁVHEQ ections. The

conpounds  of dshﬁata‘cqfr@yé@el baﬁér @Mam@gﬁvaé | flavatesatabl @ patdisy oft her eof
can al so be lfS d i

propagat ed byY |%°d@ﬁé§9'?de?rﬂs ?%F%W?’%rg Fr O(%%éég 6’?rralt Emhpgdor o
rheumat oi d aFdnradniinistration as an inhalation spray, it is possible to use sprays in
which the active ingredient is either dissolved or suspended in a propeliant
gas or propellant gas mixture (for example CO; or chlorofluorocarbons).
The active ingredient is advantageously used here in micronised form, in
which case one or more additional physiologically acceptable solvents may
be present, for example ethanol. Inhalation solutions can be administered

. with the aid of conventional inhalers.
25

20

The compounds of the formula ! and physiologically acceptable salts
thereof can be used as integrin inhibitors in the combating of diseases, In
particular thromboses, cardiac infarction, coronary heart diseases, arterio-
sclerosis, tumours, ostecporosis, inflammation and infections.

30
The compounds of the formula | and physiologically acceptable saits
thereof can also be used in the case of pathological processes maintained
or propagated by angiogenesis, in particular in the case of tumours or

rheumatoid arthritis.
35
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. ferred.

Furthermore, the compounds of the formula | can be used as integrin
ligands for the production of columns for affinity chromatography for the
15 purification of integrins.
In this method, the ligand, i.e. a compound of the formula |, is covalently
coupled to a polymeric support via an anchor function, for example the
carboxyl group of Asp.
20 The materials for affinity chromatography for integrin purification are pre-
pared under conditions as are usual and known per se for the condensa-

tion of amino acids.

. The compounds of the formula | have one or more centres of chirality and
25 can therefore exist in racemic or optically active form. Racemates obtained
can be resolved into the enantiomers mechanically or chemically by meth-
ods known per se. Diastereomers are preferably formed from the racemic
mixture by reaction with an optically active resolving agent. Examples of
suitable resolving agents are optically active acids, such as the D and L
forms of tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic
acid, malic acid, lactic acid, and the various opticaily active camphor-
sulfonic acids, such as B-camphorsulfonic acid. Resolution of the enanti-
omers with the aid of a column filied with an optically active resolving agent
(for example dinitrobenzoylphenylglycine) is also advantageous; an exam-

ple of a suitable eluent is a mixture of hexanefisopropanol/

30

35



ods known per se. Diastereoners are preferably forned fromthe racemc

m xture by reaction with an optically active resolving agent. Exanples of
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fol | owisng exam ples, "conventional work-up" neans that, if necessary,
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product, theAbdvesandiilost ali teroperahalesears ggivarein®Q. bmithefollowing axagt-ure i s
extracted w t o 0] { separ at ed,
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is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation.

RT = retention time (minutes) in HPLC in the following systems:

Columns from Omnicrom YMC:

1. 4.6x250 mm, 5 um, C1s (analysis);

2. 30x250 mm, 7 um, Cis (preparation).

The eluents used are gradients comprising acetonitrile (B) with 0.1% of
TFA and water (A) with 0.1% of TFA (data in each case in per cent by vol-
ume of acetonitrile). The retention time RT was determined at a flow rate of
1 mifmin.

Detection at 220 nm.

15

20

. The diastereomers are preferably separated under the stated conditions.
25
Mass spectrometry (MS): ESI (electrospray ionisation) (M+H)"
FAB (fast atom bombardment) (M+H)*.

1. Material and general working procedures

30
Solvents for the synthesis were either obtained in “technical grade” and
distilled before use or purchased from Fluka (Seelze) or Merck {Darmstadt)
in purity grades “absolute” or “for synthesis”. NMP (distilled) was obtained
free of charge from BASF {Ludwigshafen). Solvents for column chromatog-

3 raphy were obtained in “technical grade” and either distilled before use or



The el uents used are gradients co | Si Ptri |
: nprising acetonitrile (B) with 0.1 %
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of acetonitrile). The retention tine RT was deternined at a flow rate

of 1 m/mn. Detection at 220 nm The di
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“Cechn cal qMerek (Bamseghc e e i A

{ EP03/ 0124 ieqndy@iend froint Milliporti @olsheim, driapeixane) . The HPLC sol vents
acetonitrile (solvent B) and TFA were purchased in purity grade "gradient

grade" from Merck (Darnstadt), water (solvent A i oni
with a3 M| iFRbsypsttenicidraming adidpwese pwm@%@ﬁﬁﬁgnﬁmégbe"lc h§§d18n25t rzgatzgd

30 35 Fnoc-pr t ' i ; iahi(Ganwr]

S8 o8 MSIISShT BN be PepFdch Corpdiatiabi(Ganiridge,
édvanced Cherﬁ%ie%%', ﬁaﬁ%’@?n%éﬂ o?ﬁPepTechpggr poration (Car$bri dgeg USA)
or manual sdlb@)phase synthesis, use was nade of PE syringes from '

Bect on- Di cki nson (Fraga, Spain) or Braun (Melsungen) with PE frits from
For manual solid-phase synthesis, use was made of PE syringes from
10 Becton-Dickinson (Fraga, Spain) or Braun (Melsungen) with PE frits from
. Roland Vetter Laborbedarf (Ammerbuch). in order to mix the resin suspen-
sion, the syringes were rotated at about 30 rom. The resin was charged in
glass shaking vessels.

15 Air- or moisture-sensitive reactions were carried out in dry glass vessels
and under an argon atmosphere (99.996%). Hygroscopic solvents and/or
solvents which had been rendered absolute were transferred into syringes
under argon.

20 For the HPLC purification, the compounds were dissolved in DMSO, ace-

tonitrile or methanol (“gradient grade’) and filtered through an RC 15 or RC
25 (RC membrane, 0.45 pm) syringe fitter from Sartorius (Gottingen).
Analytical, semi-preparative and preparative separations were carried out
. in two HPLC systems from Amersham Pharmacia Biotech (analytical: Akta

25 Basic 10F with A-900 autosampler; preparative: Akta Basic 100F with P-
900 pump system and UV-800 detector) and two systems from Beckman
(Gold system with 125 solvent module and 166 detector module; 1108
pump system, 420 control unit and Knauer Uvicord detector). The following
columns were used for analytical separations: ODS-A C1s (250 mm x

30 4.6 mm, 5 um, flow rate: 1 mi/min) from Omnicrom YMC; for semi-prepara-
tive separations: ODS-A C1g (250 mm x 20 mm, 5 um or 10 pm, flow rate:
8 ml/min) from Omnicrom YMC; for preparative separations: ODS-A Cis
(250 mm x 30 mm, 10 pm, flow rate: 25 mlimin) from Omnicrom YMC and
Nucleosil C1s (250 mm x 20 mm, 7 pm, flow rate: 25 ml/min) from

35 Macherey-Nagel. The compounds were eluted with linear gradients (30



Rol and Vetter Laborbedarf (Amerbuch). In order to m x the resin suspen-
sion, the syringes were rotated at about 30 rpm The resin was charged in
gl ass shaking vessels. Air- or noisture-sensitive reactions were carried
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rate: 25 n1/mn) from Macher ey- Nagel . The conpounds were eluted with

| i near 1grad|
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t he anal yti cal
UV light (A = 254 nm).

15 Melting points were determined by the Dr Tottoli method in a Buchi 510
melting point apparatus and are uncorrected.
All "TH-NMR and "*C-NMR spectra were recorded on a Bruker AC250 or
DMX500 spectrometer at 300 K, the spectral data were processed on
20

Bruker Aspekt 1000 (AC 250) or on Silicon Graphics Indy, 02 and Octane
workstations with XWINNMR software. Chemical shifts (8) are given in
parts per million {ppm) relative to tetramethylsilane, and coupling constants
are given in hertz (Hz). The internal standard used was tetramethylsilane
@ or the solvent peak; DMSO-ds: 2.49 ppm (*H-NMR) and 39.5 ppm ('°C-

2 NMR): CDCl3: 7.24 ppm ("H-NMR) and 77.0 ppm ('*C-NMR). "*C-NMR
spectra were recorded with 'H broad-band decoupling. The signal assign-
ment was in most cases carried out with the aid of HMQC and COSY
experiments.

30 Mass spectra were recorded by the electron impact (El) and chemical ioni-
sation (Cl) technigues on a Finnigan MAT 8200 instrument. Electrospray
ionisation (ESI) mass spectra were recorded on a Finnigan LCQ mass
spectrometer in combination with a Hewlett Packard 1100 HPLC system
with an ODS-A Cs (125 mm x 2 mm, 3 um, flow rate: 0.2 ml/min) column

35

from Omnicrom YMC. The compounds were eluted with a linear gradient



chromat ogram was eval uated at a detector wavel ength of 220 nm The col umm
chromat ography was carried out using silica gel 60 (230-400 nmesh ASTM
particle size 0 040-0.063 mm from Merck (Darnstadt), flash chronatography
was carrie a pressure of 1-1.2 bar above atnos- p | ayer
chr omat ogrgf (7 and the determ nation of the Rf val u&gcrﬂ'\%\@?émégrrl ed
out using al um ni um TLC plates coated 3hth silica gel 60 F254 from Merck
(Darmstadt). For detection, the TLC plates were viewed under WV |light (a,
= 254 nnm. r Iéq]tot b, in a
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out with thesgﬁgﬂo %@rﬁ%@@& experinments. 30 35 Mass spectra were
recorded by the electron inpact (El) and chemical ioni- sation (C)

t echni ques onygpkhilisaticiPwadBarietdSut Lmﬁ%tr@}ltpha@-ﬂ%étﬂﬁﬁéﬁb’from%@t I on
(ESI) nRass S\Rﬁctrgd%‘xre recorded on a Finnigan LCQ nass spectroneter in

conbi nati on W ett Packard 1100 HPLC system wth an ODS-A C18 (125
? X 2 mm 3AAV At boading of TCP mdsini n) col um from Omicrom YMC. The

? 3r1rp°3n855m&ﬁeeéo?rte%%o%h@ @mbb-'b?a{ec%oa&%ﬁﬂ} aé/i\’)D (9%’6%%1%}21 E%E{) %?193/ 01248
DIPEA (177 pl, 1.03 mmol) are added to pre-swollen TCP resin {1.16 g,
maximum loading: 0.9 mmol/g) in dry CH2Cl> (6 ml, 10 min). After 5 min-

15 utes, further DIPEA (91 I, 0.52 mmol) is added, and the resin is shaken.
After 2 hours, methanol (1.16 ml) is added in order to cap the unreacted
trityl groups, and the resin is shaken for a further 15 minutes. The resin is
then washed with dry CH2Cl» (5 x 20 mi, 3 minutes each time), NMP (5 x
20 ml, 3 minutes each time) and again with dry CH>Cl> (5 x 20 ml, 3 min-

20 utes each time) and finally with a mixture of methanol/CH,Cl> (1:1, 20 ml)
and methanol (20 ml). The resin is dried in a high vacuum, and the loading
can be determined using the following equation:

- (mz—m) <1000
@ (MW -36.45)x m>

25
I loading of the resin with unit [mmol/g]
mq  weight of the resin before coupling [g]
my weight of the dried resin after coupling [g]

MW molecular weight of the Fmoc-protected amino acid/carboxylic acid

30 unit [g/moi]

The error arising through the difference masses of Cl and MeQ can be
neglected.

35




10 15 20 25 30 35 (15 mn) of acetonitrile (solvent B) in water (solvent A)
and 0.1 % (v/v) of formc acid. Mass spectra are given in the form"X (Y)
[ MEZ] +", where "X" is the detected mass, "Y" is the observed intensity of

the mass \gﬁkﬂefﬂgl\% is the nolecule investigated, and "Z" l;a,%g’,g?ﬂguct ed

cation. Ution nmass spectra (HRVS5) were recorded by

Jaj asi nhul u Ph.D. (University of G mcddnati, USA) using the el ectrospray
ionisation-tine of flight (ESI-TOF) technique. Lyophilisation was carried
out using the Alpha 2-4 instrument from Christ (Osterode). AAV 1: Loading
of TCP resin The correspondi ng Fnoc-protected amno acid (1.56 mmol, 1.5
eq) and D PAAY 27Removaled thedimogiroterting g60WPe- swol | en TCP resin (1. 16

g, maxinum 'TH@%QB (1@0%@?“9'dr€33v\}d1‘leﬁ’“b( WSS%I( @O%m?]lﬂwéwmbc ppbter 5 mn-
utes, further DI PEA ( CﬁP IS a r 3 i's shaken.
A ter 2 hour EeciRgERalRlS [Emavsby Tpataeic ptepoes bl it st od
tri t%”h group tc?md}éhﬁtgufmmg B Mstek@Emi)dor anrmmuﬂeer ThE resinug ¢sen The resin
S en washed, w NVP (5 x
20 M, 3 m nfﬁaég' géﬁ@ &M@'@ r?é'”gg’a ﬂﬁ&ﬁ?ﬁ%ﬁ)&'%g@ae‘%ﬁg p%érfﬁmeg) m §1
utes each ti selutiandviv) maNMP (& thh, 5 mingteskiscdgaveabded| FicahCithe fasimis 20 ni)

and net hanol | ; h vacuum and the | oadi ng
can be deter ﬁggmly)s'tlhngﬂﬁjh£§§ gllrin!jv%\% 'ﬁ'gﬁl‘ggilgaf:@rt{me?nﬂ- m ) x1000 1= (MW

-36.45)xn2 | loading of the resin with unit [mml/g] m weight of the
resin bef or e agopt iCHu T;imig 68549 Hgmorefn-glgmréthsﬁlyytmmsaf-éﬂdmupm ng [9]

[Mé\// %: ]ng ar We'(q%) 90 resm bound p{rgé%%lﬁes%m &%s%rf?nre &l 'c acid unit
In order to deprotect the resin-bound amine, 20% piperidine (v/v) in NMP

(2 x 5 ml, 15 minutes each time) is added to the TCP resin (100 mg,

0.354 mmol/g, 0.035 mmol). The resin is then washed with NMP (& x 5 ml,

3 minutes each time) and dry CH2Cl» (5 x 5 ml, 3 minutes each time) and

then swollen in dry CH>Cl, (5 ml) for half an hour. A solution of 5-(SH-
fluoren-9-ylmethoxy)-3H-1,3,4-oxadiazol-2-one (142) (30.5 mg,

0.108 mmot, 3.1 eq) in dry CH2Clz (1 ml) is then added to the resin, and the
mixture is shaken for 80 minutes. The reaction is terminated by washing

with CH2Clz (5 x 5 ml, 3 minutes each time) and NMP (5 x 5 ml, 3 minutes

each time).

15

20

AAV 4: Coupling with HATU/HOAt

The resin-bound, free amine or hydrazine {0.389 mmoil) is washed with
. NMP (5 x 5 ml, 3 minutes each time). A solution of the suitable Fmoc-pro-

25 tected amino acid or of a carboxylic acid unit (0.779 mmol, 2 eq), HATU

(296 mg, 0.779 mmol, 2 eq) and HOAt (106 mg, 0.779 mmol, 2 eq) in NMP
(5 ml) is then added to the resin. Finally, sym-collidine (1027 ul, 7.79 mmal,
20 eq) is added, and the resin is shaken overnight. The resin is then
washed with NMP (5 x 5 ml, 3 minutes each time), and the coupling step is
repeated with the same reagents, amounts and reaction time. The resin is
subsequently washed with NMP (& x 5 ml, 3 minutes each time).

30

AAV 5: Removal from the TCP resin
The compound is removed from the TCP resin in accordance with the fol-
lowing flow chart:

35




The error arising through the difference masses of C and MeO can be

negl ected. WO 03/074512 PCT/ EP03/01248 - 32 0 0 5 10 15 20 25 30 35 AAV
2: Renoval of the Fnoc protecting group The resin (100 ng) is pre-swollen
in NWP (5 n) The Fnpbc pro- tecting group is reng at nent
with a fregj Ofl")]“gr epared 20% piperidine solution (v/v) in \lél‘lii/gui?%mIrg4 for 15
mnutes. The resin is then washed witd NWP (5 x 5mM, 3 mnutes each
time), and a 20% pi peridine solution (v/v) in NWP (5 m, 15 mnutes) is
again added. Finally, the resinis washed with NWP (5 x 5 m, 3 mnutes
each tinme). AAV-3:—Coupting of _ ) :

5- (9H- f | uor enStepy| meiRaagsmtssH 1. 3, 40pgeatiaNz ol - 2- _one Number ¢ dimeéinilbound,

free am nes by the G p met hod | ny, gﬁlﬁb to depr ot ecg the regi n-bound

am ne, 20% pi erldlne v) in NW ? 15 m es eagh tinme) is
added to the dCP resiRA(T1B 'T‘r{P 0. SWWC’PQTO@CMB ﬁ resinis
then washed with NVR1@51:1) 5 , 3 mnutes each tine) and dry CH2Cl12 (5 x 5
m, 3 ®inutes,each t and then swollen in dry CH2LlI 2 (5 ) for half an
hour. A sol u%%%w@ﬁ%%#@a@%one

(142) (30.5 ng, 0.108 mol, 3.1 eq) indry CH2C12 (1 m) is then added to

Lorm nat ed by b ORimG oF [T 4TS BFBva Yoo hBid Sehall W FRE -2
(5x5m, 3bma¢iﬂltsstese‘m steprey andAwere ewapaiRf wi t h HATU HOAt The

resi n-bound free am ne or hydrazine (0.389 mml) is washed with NW (5 x
5mM, 3gmnutes each tine). A solution of the suitable Fnoc-pro-
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tected am no acid or of a carboxylic acid unit (0.779 mol, 2 eq), HATU
(296 ng, 0.779 mol, 2 eq) and HOAt (106 ng, 0.779 mmol, 2 eq) in NW (5
m) is then added to the resin. Finally, symcollidine (1027 |, 7.79 mol,
20 eq) is anhd the resin is shaken overnight. The r n
washed wi tﬁgﬂﬁ/&t‘ﬁ{]x 5mM, 3 mnutes each tine), and the ?c%)lf;}flil"%’gwsl?ep S
repeated with the sane reagents, amount®- and reaction tine. The resin is
subsequently washed with NMP (5 x 5 nl, 3 mnutes each tine). AAV 5:
Renoval frorrhtE ﬁ@f gLesin The corrpound is removed fromthe TCP resin in
accordance wt ? ?o |l owi ng flow chart: WD 031074512 PCT/ EP03101248
-33 0is 5 1bxagpdd1ab 30 35 Step Reagents Qperation Nunber Time min 1
CH2Cl 2 washi ng 10 20TFAI TIPS/ H20 renoval /deprotection 3 30 (18:1:1) 3
CH2Cl 2 washi = Mg of resin, 2 m of renoval solution were
usual Iy used. TR com bined fiMtrates fromsteps 2 and 3 were evapor at ed.
WO 03/ 074512 PCTJERO3/ 01248 -34 2. Exanples Exanple 1 a) O O-NNH2 H 141
5

N-[(SH-Fluoren-9-ylmethoxy)carbonyllhydrazine (141)
Boc-hydrazine (10.0 g, 75.6 mmol) and DIPEA (12.95 ml, 75.6 mmol) were
dissolved in dry CH2Cl; (200 ml) and cooled to 0°C. FmocCl (19.6 g,
75.8 mmol), dissolved in dry CH2Cl» (100 mi), was then added over the
10 course of 30 minutes, and the mixture was stirred overnight at room tem-
perature. The organic phase was extracted with water (200 ml) and evapo-
. rated to a volume of about 100 ml. Trifluoroacetic acid (100 ml) was then
carefully added at 0°C, and the mixture was stirred for 1.5 hours. The
product was precipitated by carefut addition of saturated Na;CO3 solution
15 (300 ml) and dried, giving a colourless solid (18.02 g, 70.8 mmol, 24%).

m.p. 150-153°C; "H-NMR (250 MHz, DMSO-ds, 300 K) 5 = 10.10 (bs, 1H,

NH), 9.60 (bs, 1H, NH), 7.89 (d, J = 7.6 Hz, 2H, arom), 7.70 (d, J = 7.3 Hz,

2H, arom), 7.30-7.45 (m, 4H, arom), 4.48 (d, J = 6.6 Hz, 2H, CO-CH>), 4.27
20 (t, J =6.7 Hz, 1H, CO-CH2-CH); ">C-NMR (62.9 MHz, DMSO-de, 300 K)

5 = 156.26, 143.59, 140.98, 127.96, 127.34, 125.33, 120.39, 67.00, 46.60,

HRMS (ESI-TOF) for CysHisN2O, [M+H]': 255.1134 (calc. 255.1119); ana-

lytical HPLC (5-90% in 30 min) tgr = 16.47 min.

25 Example 1b)

5
O Oxg_;ﬁo 142

5-(9H-Fiuoren-9-yimethoxy)-3H-1,3 4-oxadiazol-2-one (142)

80 A suspension of N-[(9H-fluoren-9-yimethoxy)carbonyllhydrazine (141)
(1.49 g, 5.78 mmol), CH2Cl, (60 m!} and saturated NaHCOj3 solution
(60 ml) was stirred vigorously at 0°C for 5 minutes, and the solution was
then left for 5 minutes without stirring. Phosgene (1.89 M in toluene,

s 7.95 ml, 15.0 mmol) was then carefully added to the lower, organic phase

using a syringe, and stirring of the reaction mixture was begun again




I 05 10 15 20 25 N-[(9H Fl uor en-9-yl net hoxy) car bonyl ] hydr azi ne (141)

Boc- hydrazine (10.0 g, 75.6 mmol) and DI PEA (12.95 m, 75.6 nmol) were

di sls;)I vgd in dry CH2CI2 (200 m) and cooled to OC. FnocC (19.6 g, 75.8
nmol ), iss Ive in dry CH2CI 2 (100 m ), was then added o urse of
30 m nut es” a?ﬁ’ﬂg‘\sfﬁa m xture was stirred overni ght at room\ﬁt%rg’ﬁépﬁgglrzg re.
The organi ¢ phase was extracted with-W&=er (200 nl) and evapo- rated to a
vol une of about 100 m . Trifluoroacetic acid (100 m) was then carefully

added at OC, e t 5 ;
preci pitat ed'"ﬁyg‘g Ygﬁéémﬁ ?&@ﬁoﬁf'&é%rtetb Qﬁﬁ%lt%ﬁa‘ﬂ 5 ]rgglﬂ ?891@—? 5 VVasand
dried, givi n@-’(hmt)odlm&ra(kw t;)dhede(ama)romngure?m@ phasies wergythemsepa- 150 153C

"H-N
g 500 e rNE R Gioud pivase dfls Bubbed it Cl sonfakds, 1 H

7.30-7. 45 (nﬁhemm@ngﬁ-)orgammph@ges yere@irl@d@rerﬂazsgg Bﬁg)ova ofztf]e (P) J =
6.7 Hz, 1 H, séientCuritler Febiucddprd¥Brd 82d AriihEg gald/Balburle¥¥0sdid ($.35 ¢56. 26,
143. 59 140. 3%8 127. ﬁg‘b }.27 34 125. 33, 120. 39 67.00, 46.60; HRVS
(ESI - TOF) f of-CRIBMENSYA) [ M-H) +: 255. 1134 (talc. 255.1119): ana- |ytical
HPLC (5-90%in 30 mn) tR— 16.47 mn. Exanple 1 b) O-1Q 0 142 N NH 30 35

5- (9H FI
N- E ( 9H—f:Ja(r)(ra®n gfr?é oxy Etjg)o@'-ﬁ @Egglgm ne g OI?TQJ@g)yA ﬁp@p@g?l on
CH2Cl 2 (60 nid, Jaﬂéf % Hzu2Ht éEDlea C!BG! Tt'idHz( 84, ﬁTQmMQ@,‘FI‘ﬁ@@L i gor ousl y

at 0C for S5 gidiHf @S49 édd) £ freg sl uHI (’:’Hz\l@ﬁé, 4.92121.-1113% f|r chi,nEAYt es wi t hout
stirripg. Phosgene (1.89 Min toluene,” 7.95 m, 15.0 mol ) ‘was t hen
carefully added to the | ower, organic phase

() Exampie 2a)

©\/\ i
NJkH 146

H

N-Phenylethylformamide (146)

A mixture of phenylethylamine (20.0 g, 0.165 mol) and formic acid (49.4 m\,
1.302 mol) was slowly heated to 200°C. Excess water and formic acid were
distilled off in the process. The mixture was then kept at 200°C for 1 hour,
and the product was distilled under reduced pressure, giving a colourless
oil (22.0 g, 0.147 mol, 89%).

(1]

15

20

"H-NMR (250 MHz, DMSO-ds, 300 K) 6 = 8.06 (bs, 1H, CHO), 7.16-7.32
(m, 5H, arom), 3.32-3.42 {(m, 2H, NH-CHy), 2.77 (t, J = 7.2 Hz, 2H, NH-
. CH2-CHy); analytical HPLC (5-90% in 30 min) tr = 15.04 min.

25
Example 2b)

147
=N

3,4-Dihydroisoquincline (147)

Polyphosphoric acid (25 g) and phosphorus pentoxide (5.4 g, 38.0 mmol)
were heated to 180°C over the course of one hour in an oil bath under an
argon atmosphere. N-Phenylethylformamide (146) (4.3 g, 28.8 mmol) was
then added at 160°C, and the mixture was stirred for 1.5 hours at constant
temperature. The mixture was then allowed to cool to room temperature,
and water (40 mi) was added. The mixture was subsequently adjusted to
pH 10 by careful addition of saturated agueous NaOH solution. The mix-

30

35



using a syringe, and stirring of the reaction m xture was begun again WO
03/ 074512 PCT/ EP03/01248 -35 0 5 10 inmmediately after the addition. After
10 minutes, water (20 m) and CH2Cl2 (20 mM) were added to the reaction

m xture. T, were then sepa- rated rapidly, the aqygqWsp was
extracted %@%zﬁ% 2 (50 mM), and the conbined organic phases‘ﬁﬂeﬁ?g dried
over Na2SO4. Renpval of the sol vent “titer reduced pressure and dryi ng gave
a colourless solid (1.35 g, 4.82 nmol, 83%. mp. 125C, ' H NWR (250 MHz,
CDCl 3, 300 = : 7 = om, 7.59
(d, J =74 "? ‘Eﬁthéﬁoé& ',Sacﬁ%-'_tgl%h%er 9%654%'5”%%?? e ‘,ng?.“ %pgﬁé W e e
2H, CH2- CH), saparated aff ang dried-psitgilagily. Exaporstien gaye @ browi ol (4.848. H 0 15
20 25 N Phenygh ef dyddior 4wyl de (146) A mixture of phenylethylamne (20.0 g,
0.165 mol) and formc acid (49.4 m, 1.309 nol) was slowy heated to 200C.
Excess water and formc acid were distilled off in the process. The

m xture was {HNMRe(RS0aMH20DMSOds1 300UK),5 = B8RP {thé =2 8Hm t1Hwvdé-CH)st i | | ed

under seduce Qi Vi r ' 1 D=1 , 89%.
L e e M e St
arom, 3.32- N-GHGi2)2anal LCA5B0% in 30 reinyteo= 829 ). NH  CH2- CH2) ;
anal ytical HPLC (5-90%in 30 mn) tR = 15.04 mn. Exanple 2b) 147 30

Example 2c)

10 @NH 148

. COOH

2-(1,2,3,4-Tetrahydro-1-isoquinolinyl)acetic acid (148)
3,4-Dihydroisoquinoline (147) (2.2 g, 16.77 mmol) and malonic acid
{1.94 g, 16.77 mmol) were mixed at room temperature and heated at
120°C for 1 hour in an oil bath. The mixture was then allowed to cool to
room temperature, and the product was recrystallised from methanol
(150 ml). Drying gave a colourless solid (1.52 g, 7.99 mmol, 48%).

15

m.p. 230°C decomp; 'H-NMR (250 MHz, D0, 300 K) 8 = 7.13-7.23 (m,
20 4H, arom), 4.65 (t, J = 6.9 Hz, 1H, CH-NH), 3.44-3.54 (m, 1H, NH-CHa),

3.24-3.34 (m, 1H, NH-CH>), 2.95-3.03 (m, 2H, NH-CH>-CHy), 2.79 (d, J =

6.1 Hz, 2H, CH,-COOH); HRMS (ESI-TOF) for C11H1aNO2 [M+H]":
192.1047 (calc. 192.1025); analytical HPLC (5-90% in 30 min) tr = 10.15

o min.
25
Example 2d)
: , 149
Fmoc’N
30

COOH

9H-Fluoren-9-ylmethyl 1-carboxymethyl-3 4-dihydro-1H-isoquinoline-2-car-

boxyiate (149)

A suspension of 2-(1,2,3,4-tetrahydro-1-isoquinolinyl)acetic acid (148}

(0.9 g, 4.73 mmol), saturated NaHCO3 solution (15 ml) and dioxane (5 ml)
35 was cooled to 0°C. FmocCl {1.35 g, 5.2 mmol), dissolved in dioxane (5 m}),




35 3, 4-Di hydroi soqui noline (147) Pol yphosphoric acid (25 g) and phosphorus
pent oxi de (5.4 g, 38.0 mmol) were heated to 180C over the course of one
hour in an oil bath under an argon atnosphere. N Phenyl et hylforrram' de
(146) (4. 3 03@ mmol) was then added at 160C, and the PR 1248

tirred fol Wrs at constant tenperature. The nixture was }1

allowed to cool to roomtenperature, ~<dnd water (40 nml) was added The

m xture was subsequently adjusted to pH 10 by careful addition of
saturated aq R 48 - 36
5 10 ture \/\/ag’% #gﬁﬁ%x F}gc rb'f)dv %VEE?IP\&ES %goﬁﬁcf%ﬂgs %Htcﬁrgq-ﬁ{n%éphase was
separat ed of wagrafiriad @tﬁrl]@hhgThQathfB/\aﬁﬁ then wﬁs@g%yaﬁhakmw@ ethes. s g,

21.4 mol , 7{3§ m)) 'é‘nH %ﬁ@o%‘bha%ﬁ@s@guﬁ@@ I-ﬁusﬁwg?%r(d HG. Thé. 3 Hz,

1 H N 7. 16 7.40 CH2 2.66 (t, J
= 7.3 HzCH) 2Hprody yexyﬁdeﬂw@ﬁmﬁ@e@@@ /6‘\'%3@6 t'ﬂ\; %"F@ 8. 2s(9 mi n.
Exanpl e 2c) whs dHed2oveél-N§S0.,and-elapbedtedr Dhé cruﬁmpnodubl wab sabet i ¢

acid (1. b4 geueyub Oy Guphifopisnd EmifedbilFRand el o ©

120C for 1 hacud 4% @nd drigch giving ardotouwrtessvieamt (1 9136\3911% cool to

room terrperat7§t;/§_ and the product was recrystallised from nethanol (150
ave a

m). Dry| ng g colourless solid (1.52 g, 7.99 mol, 48%. mp. 230C
decorrp, H-NI\/R(250 WMHz, D20, 300 K) S =7.13-7.23 (m 4H, arom, 4.65 (t,

J =6.9 He, sﬁéd\t*) TLE Ry 4cbiatethekandEcSitdcid, $1214%$-3545(4m 1 H
ST RN st e o e i

. 766 m, 2H, arom), 7.05-7.39 (m, 8H, arom) 5.40- 552 (m, 1H, NH -CH),
4.37-4.42 (m, 1H, COO-CH2-CH), 4.25-4.32 (m, 2H, COO-CHy), 3.62-4.02

(m, 1H, N-CH>), 3.27-3.38 (m, 1H, N-CH>), 2.52-2.76 {(m, 4H, N-CH-CH;

and N-CH»-CHa): MS (ESI) m/e 179.1 (30), 414.0 (20) [M+H]", 436 2 (25)
[M+Na]", 492.8 (15), 826.7 (5) [2M+H]", 849.1 (45) [2M+Na]"*, 865 1 (100)
[2M+K]"; HRMS (ESI-TOF) for CasH24NO4 [M+H]": 4141721 (calc.

414.1705); analytical HPLC (5-90% in 30 min) tg = 27.53 min.

16

20 Example 3a)

H
N\ N\/\/\rro\/
. G

% Ethyl 5-[N-(4-methyipyndin-2-yl)Jamino]pentanoate

Ethyl 5-bromopentanoate (33.03 g, 25 ml, 158 mmol) and 2-amino-4-
methyipyridine (32.9 g, 304 mmol} were refluxed overnight at 130°C (oil-
bath temperature). After cooling to room temperature, saturated NaHCO;
solution (100 m!) was added to the reaction mixture, which was then
extracted with ether (5 x 100 ml). The combined organic phases were dried
over MgSQ,, and the solvent was removed. The crude product was purified
by flash chromatography (ethyl acetatefhexane, 1:1, 21, 3:2, 11, 7.3, 1[;
4:1, 1 1), and dried, giving a colourless solid (16.7 g, 70.7 mmol, 45%).

30

35



192.1047 (talc. 192.1025); analytical HPLC (5-90%in 30 mn) to = 10.15
mn. Exanple 2d) 149 30 35 COCH 9H Fl uor en-9-yl net hyl

1- car boxynet hyl - 3, 4-di hydro-1 Hisoqui nol i ne-2-car- boxylate (149) A
suspensi on - 2,3,4-tetrahydro-1 -isoquinoli nyl)acetg ' 48)
(0.9 g, 4. Or%rfﬁr]g){‘ 2 saturated NaHCO3 solution (15 m) and ﬁé@gﬂ%@l%é m )
was cooled to OC. Frnocd (1.35 g, 5.23§ml), di ssol ved in dioxane (5 m),
WO 031074512 PCT/ EP03/01248 -37 5 10 15 20 25 was then added dropw se
over the cou ] t n verni ght. The
over Lhe coupsg 21 a80chie ﬁ?(e&t%ﬁ%c&f%?ﬂﬁb%%ﬁ%el ggﬂ% HRrgver ni ght.

phase was adf2@f MHZ,CDMSIC%dmé’JQQgKb@nJ OPicd. J T3 Her dbluN-CiEH)h8$8ext r act ed
with ethyl a tﬁéﬁsﬁ& AH), N-BOOHY e 1 P1(§aTH CN- @haﬁe wa51 (g, @i ovey, MgSO4 and

evapor at ed he crude p odu entl [ Iurm

chr omat ograpﬁy”(él Lli'y‘f f'él/ &éﬁ'ﬁgﬂ*ﬁcg& da. Am 12%'? ﬁ/& (gﬁép dried,

?l ;/lhnlg a c;)l QL[TS @s3 -f'l,O_arhli JZHS‘CBr 73 amgs, 3H79.%3H3W1p606|18®aﬁ? 4ALC R1

et hyl saceta 1

DVBO- d6, 300%‘@2 B34, § Qn" é&&oﬁ" OB CHs)g g%% éﬁ’c"gar o,
7.05-7.39 (n{S@B%maammstRsz Spmim 1 H NHCH), 4.37-4.42 (m 1 H,
COO- CH2-CH), 4.25-4.32 (m 2H COO-CH2), 3.62-4.02 (m 1 H N CH2),
3.27-3.38 (m_1 H, N-CHZ) 2.52-2.76 (m 4H, NNCHCH2 and N-CH2-CH2:); M
(ESI) ve 179Exapue 30d14. 0 (20) [MHH +, 436.2 (25) [MeNa]+, 492.8 (15),
826.7 (5) [2|vw] +1 849.1 (4B) [2MeNa] +, 865.1 (100)

10 |
. z o]
5-[N-(4-Methylpyridin-2-yl)aminojpentanoic acid
Ethy! 5-[N-(4-methylpyridin-2-yl)amino]pentancate (16.7 g, 70.7 mmol,
obtainable in accordance with Example 3a)) was dissolved in methanol
(20 ml), 2N aqueous NaOH (71 ml, 141 mmol) was added, and the mixture
was stirred overnight at room temperature. The solvent was then removed,
and the resultant solid was extracted thoroughly with CHCI3 {500 ml) and
an excess of DIPEA. The filtrate was evaporated and dried, giving a

colourless solid (3.92 g, 18.8 mmol, 27%).

15

20

m.p. 138-140°C; 'H-NMR (250 MHz, DMSO-ds, 300 K) 3 = 7.79 (d,

J=5.2 Hz, 1H, NH), 6.26-6.30 (m, 2H, arom. C>-H and C°-H), 6.22 (s, 1H,

arom. C3-H), 3.17 (dt, J=5.8 Hz, 2H, NH-CH.), 2.21 (t, J=7.0 Hz, 2H, CH,-
® CH2-CO), 2.11 (s, 3H, C™*-CHs), 1.41-1.58 (m, 4H, CH>-CH>-CH,-CHy);

25 13C_NMR (67.5 MHz, DMSO-ds, 300 K) 5 = 174.6 (COOH), 159.3, 147.3,

146.8, 113.1, 107.9, 40.5, 33.7, 28.8, 22.4, 20.8; HRMS (ESI-TOF) for

C11H17N202 [M+H]*: 209.1293 (calc. 209.1290); analytical HPLC (5-90% in

30 min) tg = 9.83 min.

30 Example 4
COOH

SR
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[ 2MHK] +;

anal yti cal

HRVB (ESI-TOF) for C2fi H2ANOA [ MtH] +: 414. 1721 (talc. 414.1705);
HPLC (5-90%in 30 mn) tR = 27.53 mn. Exanple 3a) Ethyl

5-[N-(4-net hyl pyridi n-2-yl)am no] pentanoate Ethyl 5-bronpopentanoate (33.03

g,

25 m,

;3 and 2-amino-4- nethylpyridine (32.9 91?&9&?91%4}: wer e

refl uxed overnig t at 130C (oil- bath tenperature). After cooling to room

t enperat ur e,

sat ur at ed NaHCO3 sol ut¥dn (100 M) was added to the

reaction m xture, which was then extracted with ether (5 x 100 m). The

conbi ned or Iﬁ*ﬁ\ -%@fﬁ%t wa

renoved. Thgqr?rFﬁ wﬁa% pied qJthfj';rj‘]' %’n y ﬁﬁ‘iﬂ:a r‘rﬁ/tﬁg:m.ﬁﬂn"s3‘3l (Zt hyl

acet at e/ hexaﬁ@ydle'ﬂ @OHU'HS’“QG 1carb0;yylgte (11419 from; El?‘a”ip )2 Qi ed, giving
a col ourl ess 15 inthdll 8s Begcnt?&:l ih ARV 1, Ap¥0.889, Ab ANDOC&JI(H4512

PCT/ EP03/ 012
acet at el hexa

J

H,
(q,
3H,
o
H

CH2-
N

= 6.3
- CH3
CH3

"/C]—IS-

10

15
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fek26miollB) gFBge SarrRleRtp @éagwp"&/edf&f?g%m 2540 (a

=53 H, %@ -ﬂa@sncmylmahasy) $H134=0>Eacﬁaidﬂ2an¢1{14&ﬂ@ﬂ-lixarﬁpte7 (s 1

I\I:JCId-C"D Hﬁ) 5@9‘5%@? mmﬁb vg%r% %ﬁrné&’ouﬂaa dé;@n ﬁ&&v&?{@; s (33 25

n:oephnlg ebS{Nr(4£methywme2aﬂgnmm]pennam aeid (3720/0.0 Hz, 2H,

&ﬁga@%a%eé éu%’s/‘dé r?tféd"h'ﬂAWB ané??eﬁm%vm 5 reanpl e 3b)
was carried out u%/ agg rdar|1cr:]é W-Itx \;nsng\ftg pl%%%%un? cation (10-80%

in 30 min) and lyophilisation, a colourless powder was obtained (3.0 mg,

0.00542 mmol, 1.3%).

m.p. 103-109°C,; *H-NMR (500 MHz, DMSO-dg, 300 K) § = 8,81 (bs, 1H,
NH-NH), 8.44 (bs, 1H, NH-NH), 8.25 (d, J =6.5 Hz, 1H, N-CH-CH), 7.74-
7.77 (m, 4H, arom), 7.34 (s, 1H, N-C-CH), 7.21 (d, J = 6.4 Hz, 1H,
N-CH-CH), 6.06-6.07 (m, 1H, N-CH), 4.46-4.52 (m, 1H, CH-CHy), 3.82-
3.93 (m, 3H, NH-CH; and CH-CHy), 3.47-3.57 (m, 2H, NCH,CH), 3.30-
3.40 (m, 2H, NCH:CHz), 2.94 (s, 3H, C-CHa), 2.79-2.84 (m, 2H, CH,-CO),
2.23-2.35 (m, 4H, NH-CH2-CH,-CHz); MS (ESI) m/e 191.2 (8), 249.1 (100},
440.1 (30) [M+H]", 462.1 (8) [M+Na]’, 478.1 (10) [M+K]", 901.0 (2)
[2M+Na]", 917.1 (3) [2M+K]", 939.1 (4) [2M-H+Na+K]", 945.1 (4); HRMS
for C23H30N504[M+H]+ 440.227 3 (calc. 440.2298); analytical HPLC (5-90%
in 30 min) tg = 14.69 min (92.7% punty at 220 nm)

Example 5a)

Resin-bound Fmoc-1,2,3,4-tetrahydroisoquinolin-3(S)-ylacetic acid



Et hyl 5-[N-(4-nethyl pyridin-2-yl)am no] pentanoate (16.7 g, 70.7 mmol,

obt ai nabl e in accordance with Exanple 3a)) was dissolved in nethanol (20
m ), 2N aqueous NaOH (71 m, 141 nmol) was added, and the m xture was
stirred ov i t roomtenperature. The solvent was th and
the result r?fnd:’g’gﬁlg was extracted thoroughly with CHC13 (%‘}ﬁﬂ?}{)

excess of DIPEA. The filtrate was evap¥lated and dried, giving

colourless solid (3.92 g, 18.8 mol, 27%. mp. 138-140C, 1 H-NI\/R (250 MHz,

DUBC- 40, 30028 a5 il erfehgeloByyna fegh @%@ gftepreity @a@a arom
NH CH2), 2. 2&rg washed |rm1r§zml of pberPCModpsaiggion of 9 P4 mmat af Fomsat . -

1.41-1.58 , oo S
R EA (my 24!#{15@% %Pc% L %)Jﬁ&é\%%cﬁééné d\éﬂuma\@@r;hfa%rﬁg ;)2 e

20.8; HRVS (EéLmref:?b?oP Nt@ﬁu@ﬁﬂ%@”'ﬂmaq‘&d tozgﬁ rf?%?'@? Fﬂ"é‘urezt?g 1290)
anal yti cal Hgh&kérPfS0PSG inpursat room) te a*a&;r&3anﬁ®2N1leiNﬂM1hand)I id thén WICEL0

Ih Il kb Exa W0 VO 03/ 5 20 25
TCP 1 esi n vagoRBadLRe mwrw%a%ciwng%ﬁ o S0 it 237,

di hydr o- 1H i ddgminahd dee@- car boxyl ate (149 fron1Exaane 2d)) (0.48 g, 1.16
nmmol ) as described in A AV 1 (m =0.84 g, n2 =1.0g, | = 0.426 mmol/qg).
Frnoc deprotection and coupling of the freshly prepared

5- (9H- f | uor efrx@mpledbhoxy) - 3H 1, 3, 4- oxadi azol - 2-one (142 from Exanple 1
b)) (385 ng, 1.32 nmmol) were carried out as described in AAV 2 and 3,
coupling of 5-[N-(4-methyl pyridin-=2-yl)am no] pentanoic acid (177 ng, 0.852
nol ) was carried out as descri bg n AAV 4, and renoval of resin

o 0
Q. o’lL

15

s
O

Resin-bound Fmoc-Gly-1,2,3 4-tetrahydroisoquinolin-3-ylacetic acid

0.072 mmol of A is washed with DMF (1 x 2 m!). The compound is subse-
20 quently deprotected twice using 20% of piperidine in DMF (2 x 2 ml), firstly

for 5 minutes and thenfor 15 minutes, and washed with DMF (6 x 2 ml). An

approximately 0.1M solution of 2.5 equivalents (based on the resin loading,

0.18 mmol) of Fmoc-glycine, 2.4 equivalents (0.17 mmol) of HATU and 30

. equivalents (2.16 mmol) of sym-collidine in dry DMF is added to the resin-

25 bound free amine, and the mixture is shaken at room temperature for 90

minutes. The reaction is terminated by washing in DMF (6 x 2 ml).

Exampie 5c¢)
H,N" "N
H 0

35
3-Guanidinobenzoylglycyl-1,2,3,4-tetrahydroisoquinolin-3-ylacetic acid



was carried out in accordance with AAV 5. After HPLC purification (10-80%
In 30 mn) and |yophilisation, a colourless powder was obtained (3.0 ny,
0.00542 mmol, 1.3%. mp. 103-109C;, ' H NMR (500 MHz, DMSO-d5, 300 K) S =

8,81 (b 8.44 (bs, 1 H NHNH), 825 (d, J
I'\I—CH-E:H)S ‘%0%3’074%7 (m 4H, érim 734(sH)1 H N—(C- "Cﬁ*'z‘ﬁ”ﬁé“% = 6.4

Hz, 1 H NCHCH), 6.06-6.07 (m 1 H-4 ,446452(m1H CH-CHZ)
3.82- 3.93 (m 3H NHCH2 and CH CH2), 3.47-3.57 (m 2H, NCH2CH2), 330-

223255 (n g RS B %&&éww@gi ?mf@ﬁ@z s d Toby
440. 1 (30) [weqmy depmtacted twioedeing 20%7ef pipetdne[iMOYIE (2 oot md), fizstly

2MeNa] +, 91
[023H30}\|504 [Kﬁm &%utbg'&hﬁ]tﬁ?ggﬁr@%ﬁﬁ&te&%&%ﬁ@wltrﬁéﬁﬁf{ﬁh? HEAE |];1050
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R 2t pptamatehe O MARIEGN af 2 SARiemadhared aa hesess load:
Resi n- bound Fag@@g Frdol of EimicRy-intinsbenizdio kit 2(4Spquilalests ©.686)bfWO 0310

1o 13,per %”ﬁmm@saﬁmﬁﬂ%@ oy Bae, T 550 o o

Frnoc-d y-1, 2
washed Wit h P\resin-bolndifiee a'mmecanpdmmlxislre ishsmke ajuenm emiEpatrect ed

tw % t d
thenfor 15 m o mimBS TR RaLfe B agtiod witn TYRE, G £y and Bepre 20 EHL S5 2™M
sol ution of teded@sidescihed. (based on the resin | oading, 0.18 mol) of
Froc- gl yci neThe spAyisupseqient( é&hémwttha@]hy%w@ﬂ@ro&&ne kwahgnés (2.16

| LI d f
?.nT? ne, “ana L AERERNAE BreshatdhNebis- O stamb bR Ee h 0dpm! oF By °°

drous chloroform is added, and the mixture is reacted in a heatable shaker
at 50°C. After 20 hours, the resin is washed with DCM (6 x 1 ml).
For removal from the resin with simultaneous removal of BOC, the resin is
shaken with a 4.75:4.75:0.5 mixture of DCM, TFA and TIPS (3 x 1 ml),
once for 1.5 hours, once for 30 minutes and once for 3 minutes, and fil-
tered off The combined filtrates are evaporated, and the residue is lyophi-
lised from tert-butanol/water. Purification using preparative HPLC gives
3-guanidinobenzoylglycyl-1,2 3,4-tetrahydroisoquinolin-3-ylacetic acid,
trifluoroacetate.
RT =12.3 (10—-90%ACN, 30 min)
MS (ESI): mfe = 410.2 ((M+H]").
'H-NMR (1.3:1 ratio of the rotational isomers, * smaller rotational isomer
signals, 500 MHz, DMSO-dg) & = 12.39 (br. s, 1H, COCH), 9.95 (s, 1H,
. NH-*"C), 8.67 (t, J = 5.4 Hz, 1H, NH-°YCH,), 8.63* (t, J = 5.4 Hz, 1H, NH-
25 SYCH,), 7.78 (d, J = 7.8 Hz, 1H, ~C8-H), 7.72 (s, 1H, ~'C%H), 7.58 (s, 4H,
CuaN,H,), 7.53 {t, = 7.8 Hz, 1H, AC®-H), 7.39 (d, J = 7.8 Hz, 1H, *'C*-H),
7.17-7.25 (m, 4H, ™MMC3878.Hy 511 (d, J = 17.9 Hz, 1H, "MC"-Hy), 5.01-
5.02* (m, 1H, TMUC3H), 4.82* (d, J = 16.2 Hz, 1H, ™¥C'.H,), 4.73-4.75
(m, 1H, TMUC3H), 4.55% (d, J = 16.2 Hz, 1H, ™MC'-H,), 4.44 (dd, J = 16 4
Hz, J = 5.4 Hz, 1H, ®¥CH,), 4.19-4.29 (m, 3H, "CH,), 410 (d, J = 17.9 Hz,
1H, ™MUCH,), 3.15 (dd, J = 16.4 Hz, J = 5.0 Hz, 1H CH,CO,H), 2.98* (dd,
J=158Hz, J=52Hz, 1H, CHCOzH), 2.74-2.79 (m, 2H, CH2CO2H),
2.41-2.51, 2.33-2.37, 2.16-2.21 (m, 4H, "M CAHy).

15
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35



mnutes. The reaction is termnated by washing in DM- (6 x 2 nl). Exanple
5c) 30 200 ng of trityl chloride-polystyrene resin (0.18 mmol theoretical
| oadi ng) are washed in 1.5 m of abs. DCM A solution of 0.24 muol of
Froc- , 3, 4- tetrahydr0| soqui nol i n-3(S)-ylacetic acid and 0.6 nmol of

DI PEA i n W abs. DCMis subsequently added to the MIEERP3/UIHE
mxture is shaken for 1.5 hours at roggmtenperature, and 0.2 m of

met hanol is then added. The m xture is washed with DCM (5 x 1.5 m) and
met hanol 1. ) and dried. Exanple 5b) H N 0 35 _

3- Guani di nobg’ff' cyl-1, 2,3, 4-tetrahydroi soqui nolin-3-ylacetic acid WD
03/ 074512 PCT/ EP03/ 111248 -41 i 5 1G/15 20 25 30 35 0.036 Mol of Bis

washed with DV (1 x 1 m). The ¢ |Hs subse- quently deprotected
tw ce using 20% of p'qperldl ne Eﬁ; 1 m), firstly for 5 mnutes and
then for 15 m nut

(6 x 1 m). An approximately 0.1
M solution of 2 5 naqw val entg (base

the resin load- ing, 0.09 nmol) of
FnDc-Ssaninobenzoic acid, 2.4 equival (0.086) of HATU and 30
equi val ents (1.08) of symcollidine

y DMF is added to the resin-bound
free amne, and the mxture is shaken at roomtenperature for 90 m nutes.
The m xture is washed wwth DM (6 x 1 nl) and depro- tected as descri bed.

5-{4-Methyipyridin-2-ylamino)pentanoylglycyl-1,2, 3, 4-tetrahydroisoquinolin-
3-ylacetic acid

10

. 0.036 mmol of B (obtainable as described in Example 5b)) is washed with

DMF (1 x 1 mi). The compound is subsequently deprotected twice using
20% of piperidine in DMF (2 x 1 ml), firstly for 5 minutes and then for 15
minutes, and washed with DMF (6 x 1 ml). The resin-bound free amine is

15 shaken overnight at room temperature with an approximately 0.1 M solu-
tion of 2.5 eguivalents (0.09 mmol) of 5-(N-(4-methylpyridin-2-yl)amino-
pentanoic acid, 2.4 equivalents (0.086 mmol) of HATU and 30 equivalents
(1.08 mmol) of collidine in absolute DMF. The mixture is washed with DMF
and DCM. For removal from the solid phase, the washed resin is shaken

20 with 1 ml of a mixture of DCM/triflucroethanol/acetic acid (31/1), firstly for
90 minutes, then for 30 minutes and finally for 1 minute. Removal of the
solvent and purification using preparative HPLC gives 5-(4-methylpyridin-2-
ylamino)pentanoylglycyl-1,2,3,4-tetrahydroisoquinolin-3-ylacetic acid,

. trifluoroacetate.

25 RT = 13.3 (10—90%ACN, 30 min)
MS (ESI): m/e = 439.3 ([M+H]").
'H-NMR (1.3:1 ratio of the rotational isomers, * smaller rotational isomer
signals, 500 MHz, DMSO-de) & = 12.35 (br. s, 1H, COOH), 8.46 (br. s, 1H,
NH-CHz), 7.93-7.97 (m, 1H, NH-®YCH,), 7.78 (d, J = 6.5 Hz, 1H, »'C?-H),

30 7.14-7.22 (m, 4H, "“C5578 H) 681 (s, 1H, P"C>-H), 6.69 (d, J = 6.5 Hz,
1H, P'C%-H), 5.08 (d, J = 17.9 Hz, 1H, ™%C'-H,), 4.97-5.01* (m, 1H,
TGO H), 4.71% (d, J = 16.2 Hz, 1H, MG H,), 4.58-4.63 (m, 11 Thauc3.
H), 4.47* (d, J = 16.2 Hz, 1H, ™G H,), 4.21 (dd, J = 16.7 Hz, J = 5.5 Hz,
1H, ®¥CHy), 4.04-4.08 (m, 3H, ®YCH,, ™ C-H,), 3.97* (dd, J = 16.9 Hz, J

35 =5.4 Hz, 1H, ®YCHy), 3.27 (m, 2H, NH-CH,), 3.11 (dd, J= 162 Hz, J = 5.3
Hz, 1H, CH,COH), 2.95*(dd, J = 15.7 Hz, J = 5.4 Hz, 1H, CH,CO-H),



The resin is subsequently washed wi th anhydrous chloroform (3 x 1 m), a
solution of 0.36 mml of N N -bis-BOG 1-guanylpyrazole in 0.4 nl of anhy-
drous chloroformis added, and the m xture is reacted in a heatabl e shaker
at 50C. After urs, the resin is washed with DCM (6 x

r enoval ﬁ'ﬁ%'{?’ﬁ’g“{]gm n wth simultaneous renoval of BCC, tpﬂlcﬁ%)gm'l:ﬁﬁ
shaken vmth a 4.75:4.75:0.5 m xture of4bcM TFA and TIPS (3 x 1 nl), once
for 1.5 hours, once for 30 m nutes and once for 3 mnutes, and fil- tered

of f The conbi a@"ﬁfi?fﬁ ﬁls:%ﬁ ¢Oeﬁ?p?§gt2eg4 rﬁngHt irre;uubeq_‘ Sizg?j Fs |3\H)phl i sed

fromtert-bu /'wat er”. I,0n usin aat| &!%)vés

3- guani di nob&irady2.§Ry&:Z1 {m, 3H3, Aqu'(thatﬁl‘dtx n‘bﬁﬁ lﬁS Ay (d&)i-EHaci d,
trifluoroace e. RT = 12.3 (10-90%ACN, 30 mn) WM (ESI): me = 410.2

([ MEH *) . MR (1.3:1 ratio of the rotational isoners, * snmaller
rotational isoner signals, 500 MHz, DM5O-d6) b = 12.39 (br. s, 1 H,

95 (s, 1 HTheNthéy &)mgés;uﬁﬂs 6t theXormbled, zpartictiar W c&iBdunds 68the( t , J =

9.
e 2155 bS5 o, ol Sabea gty o e oddnds; 5"

J = 7.8 Hz, préturso®s-H) 77.17-7.25 (m 4H, ThiquCs,s,7,8-H), 5.11 (d, J =
17.9 Hz, 1 H, Thiqud -H2), 5.01- 5.02* (m 1 H, ThiquC3-H), 4.82* (d, J =
16.2 Hz, 1 H_ Thig" C-12), 473.4.75 (m 1 H ThiquC3-H. 455* (d, J =
16.2 Hz, 1 HINerxgumlesipplowrelateigpharmacestioal prppargtions, 4' 1z, 1 H,
G'CH2), 4.19-4.29 (m 3H G YCH2), 4.10 (d, J = 17.9 Hz, 1 H Thiqud -H2),
3.15 (dg, J = 16. .1 =50 H, 1 HCHC®RH, 2.98* (dd, J = 15.8 Hz, J
= 5.2 H ﬁxa@@egmxe@%yﬁ?g (m 2H, CHC®RH),  2.41-2.51,

3

?3- 2. 7 2 16-2.21 (m 4H, ThiquiC4-1-12) WD 03/0 745 1 2 PCT/ EP03/ 01248
- 42 Bxanpl e §\ QOIUTI&IQ 0?165 92(9‘ ér‘?ga \%Olngredlent of the formula 1 and 5 g of

disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

using 2N hydrochloric acid, sterile filtered, transferred into injection vials,

lyophilised 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.

. Example C: Solution
25
A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH:PQO4 2 H20, 28.48 g of Na;HPO4 12 H,0O and 0.1 g of benz-
alkonium chloride in 940 mi of bidistilled water. The pH is adjusted {0 6.8,
and the solution is made up to 1 | and sterilised by irradiation. This solution
30 can be used in the form of eye drops.

Example D: Ointment

500 mg of an active ingredient of the formuia | are mixed with 89.5 g of

35 Vaseline under aseptic conditions.




35 HH NN NO
5- (4- Met hyl pyri di n- 2-yl am no) pent anoyl gl ycyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-
3-ylacetic acid 0.036 mmol of B (obtainable as described in Exanple 5b)) is
washed wit x I m). The conpound is subsequently ﬁ% d twce
usi ng ZO%a&B%FﬁS(é%i dine in DMV (2 x 1 m), firstly for 5 nu‘?‘té@?%gd t hen
for 15 minutes, and washed with DMF (¥ x | m). The resin-bound free am ne
is shaken overnight at roomtenperature with an approximately 0.1 M sol u-
tion of 2.5 equivalents (0.09 nmol) of 5-(N-(4-nmethylpyridin-2-yl)am no-
pentanoic acid, 2.4 equivalents (0.086 muol) of HATU and 30 equival ents
(1.08 mvol ) &Exampleikr hablets absol ute DMF. The mixture is washed with DW
and DCM For renoval fromthe solid phase, the washed resin is shaken wth
|l mM of a mxture of DCMtrifl uoroethanol/acetic acid éBlll , firstly for
90 minutes, thartasofsbkgiohackee ngedientdlthefogmulald; Akpor 1adasRial of "t he
sol vent and pur kg iof pbiRO stsrtR 0 Prepertald arel HLKg 6f magnésitiér steahatepyri di n- 2-
yl am n@) pent ano %Cil -%@3,.44& r ah .dr%i soqul nol i n-:éé‘y/l a etti %C%ci d,
trifluoroacePF¥e v HbIets 15 2, GEWRERPNAJNATNST INHECh sy Tteachy3g’ 3
([ MHH] +) . " HiatiEt ¢dntding TGamigoofadctiveengretimntonal i soners, * snal | er
rotational isomer signals, 500 MHz, DMSO-ds) b = 12.35 (br. s, 1 H, ,
8.46 (br, s, 1 H NHCH2), 7.93-7.97 (m 1 H NHiyCH2), 7.78 (d, J = 6.5
Hz, 1 H, Pyr&xanpple F:7Coater tablety, 44 Thi qucs, 6,78-H) 6.81 (s, 1 H,
PyrC3-H), 6.69 (d, J = 6.5 H, 1H Py C-H, 508 (d, J =17.9 Hz, 1 H,
Thi quCyhi2) , -5.01 * (m,1 H Thiqg -H), 4.71 * (d, J =16.2 Hz, 1 H,
Thi qudl - H2) , Tablesg e pEesaRd ainqla?gwﬁ'@’t%xgpnﬂe G Afghs ?qyeeﬂwéeﬁi@ 1 H,
qud - H2) , akahvehtdnaldmaniér. wWithra, cobtingof Sutiose, potdto starEinapic, 4aQ4- 4. 08
m 3H, GIYCH%| TQJ}&H%%I_HZ)’ 3.97* (dd, J =16.9 Hz, J =5.4 Hz, 1 H,
ci yCH2), 3. 27 E‘m CYNHCH2), 3.11 (dd, J =16.2 Hz, J = 5.3 Hz, 1 H,
CH2CO2H), 2.95* (dd, 3 = 15.7 Hz, J = 5.4 Hz, 1 H CH2CO2H), WD 0310 745 1
2 PCT/ EPO3/ 0 E3finple’8: Capsules

15
2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.

20

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
. conditions and sealed under sterile conditions. Each ampoule contains

2 10 mg of active ingredient.

Example I: Inhalation spray

14 g of active ingredient of the formula | are dissolved in 10 | of isotonic
30

NaCl solution, and the solution is transferred into commercially available
spray containers with a pump mechanism. The solution can be sprayed

into the mouth or nose. One spray shot (about 0.1 ml) corresponds to a

dose of about 0.14 mg.

35




00510 15 20 25 2.62-2.77 (m 2H, CH2ZCX2H), 2.34-2.44 (m 3H,

Thiqui C4-H2) 2.31 (s, 3H, CH3), 2.12-2.21 (m 3H, Thi qui C4- H4,
CH2-CH2-CO), 1.58 (s, 4H, (CH2)2-CH2- CO). The other compounds of the
formul a '1wio'b3}6‘i‘15t|%c“| ar the conpounds of the formulae 1p&Peph3fizigan be
obt ai ned anal ogously using the correspcgmi ng precursors. The exanpl es
bel ow rel ate to pharmaceuti cal prepar‘éﬁ ons: Exanple A: Injection vials A
solution of 100 g of an active ingredient of the formula 1 and 5 g of

di sodi um hydrogenphosphate in 3 | @atBhélCtdihid €ed water is adjusted to pH
6.5 wusing 2N hydrochloric acid, sterile filtered, transferred into
injection vials, |yophilised under sterile conditions and seal ed under
steril e conditi ogempdemeld dfth@esrmanayi al contains 5 ng of active

i ngredi ent. Exanple B: Suppositories A @ xture of 20 ,g:10f an active
ingredient of the formula | is meltkd th 100 g of A Xna | ecithin and 1400
g of cocoa butter, pouredXipre wouMis athowedtd o cool . Each
supposbtory contains 20 ng a{cﬁ'}ve %ngr&ji ent anpl e C., Solution 30 35
A solution is prepared from1l g of an acting i ent of the fornula I,
9.38 g of NaH2PO4-2 H20O, 28.48 g of Naz2HPQ4' ™12 O and 0.1 g of benz-

al koniumchloride in 940 m of bidistilled Water. The pHis adjusted to
6.8, and the solution is made up to 1 | and &X@PR'i sed by irradiation.
This solution can Re used in the formof eye drops. Exanple D: QO ntnent
500 g of an act MV¥%gredient of the formula | are mixed with 99.5 g of

Vasel i ne under a¥epti cisclnaiE=NRS-NHR? or Het,
N
~
'(CHz)@
5
(R,

[
'(CHz)rrT@/
(R%)

15 Y is -(CH2)m-, por
i is NH or CHs,
R1
and R® are each, independently of one another, H, A, OH, OA, aryl-
20 alkyl, Hal, -CO-A, CN, NO,, NHR®? COOA, COOH, SOA, CF3
or OCFs5,
R? is in each case, independently of the others, H or A,
25 R
and R* are each, independently of one another, H, A, -CO-A, NO; or
CN,
A is alkyl having 1-6 carbon atoms,
30
m is0,1,2 3,4, 50r6,

n and p are, independently of one another, 1, 2 or 3,

35




WO 03/ 074512 PCT/ EP0O3/ 01248 -44 Si 5 10 15 20 25 Exanple E: Tablets A

m xture of 1 kg of active ingredient of the formula |, 4 kg of |actose, 1.2
kg of potato starch, 0.2 kg of talc and 0.1 kg of nmmgnesium stearate is
pressed t Iets in a conventional manner in such 6?2%1 each

t abl et Coﬁ\vgoég'?«&sf) of active ingredient. Exanple F: Coat ta’?ﬁt{l

Tabl ets are pressed anal ogously to Ex#te E and subsequently coated in a
conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye. r e fornul a
| are introduced ﬁ% ﬁﬁ' Mﬁ‘%c%%g?abﬁdgu %?%S\r?ﬁg}égn@gﬁ?%ur@%%gnner in
such a way that eadrsobfamm‘@r@@‘n- tains 20 ng of the active ingredient.
Exanpl e H. Anpoul es A solution of 1 kg of active ingredient of the fornula
| in 60 | of bidistilled water is sterile filt red transferred into
ampoul es, | y8&phi Cpmwﬁaé}“@%@fm%ﬂ'ee‘?ﬁﬁmgoﬁ% 2R 1s &xW E’J‘P Mer sterile
condi ti ons. EaChn@mﬂUﬂu@th@ﬁﬁbﬁe sthyl. Gsdropyl, aqiropd, hagtgdisebltyl Hec35 Exanpl e
. Inhglation sp{)a]é E‘%}g ?ctlve ingredient of the formula | are

di ssol ved in 10 W¥E  NaQ solution, and the solution is
transferred into commercially available spray containers with a punp

Techani S THe  SBAMARRSAS 1Re S ooy [dnd B Erelor Bfiifs £ Spray

shot (about cor responds
and 2, in which Het is 4-methylpyridin-2-yl, pyridin-2-yl, pyrlmmln -2-yl,

imidazol-2-yl, benzimidazol-2-yl and hydrogenated derivatives
10

thereof.
4.  Compounds of the formula | according to one or more of Claims 1 to
3, characterised in that R'and R® independently of one another, are
preferably H, A, CN, NO,, Hal or -COA-.
15
5. Compounds of the formula | according to one or more of Claims 1 to
3, characterised in that R? is preferably H or A.
6. Compounds of the formula | according to one or more of Claims 1 to
20

3, characterised in that R? and R*, independently of one another, are
preferably H or —COA-.

7.  Compounds of the formula | according to one or more of Claims 1 to
. 3, characterised in that X is H, -C(=NH)-NH,, -C(=N-methyl)-NH,
25 4-methylpyridin-2-y!, pyridin-2-yl, pyrimidin-2-yl, imidazol-2-yl, benz-
imidazol-2-yl and hydrogenated derivatives thereof.

8. Compounds of the formula | according to one or more of Claims 1 to
3, characterised in that Y is -{CHa)n- Or

35




WO 03/ 074512 PCT/ EPC3/ 01248 -45 Patent Clains 1. Conmpounds of the fornula
F OO5H X' NY-N HO in which 10 Xis H -C(=NR3)-NHR4 or Het, 15 20 Y
is -(CH2)m, Zis NHor CH2, I RL and R5 are each, independently of one
anot her, OA, aryl alkyl, Hal, -CO A CN, NO2, NE
SO02A, CFSWWQ%@:}F R2 is in each case, independently of %ﬁ ers H or
A, 25 R3 and R4 are each, independentl4/ of one another, H A, COA N02 or
CN, 30Aisalky| having 1-6 carbon atons, mis 0, 1, 2, 3, 4,5 or 6,

and p are, dep h : 0

PCT/ EPO3/ 01298 ee&ﬁj&yﬁsqﬁt@?g?mﬁ%a?fmr&“é s %grr%%??é\/gé@%r eof, in
particul ar salts3, mafagtaneadmthamm P, mdependently of one another, are 1

or2.

10. Compounds of the formula | according to one or more of Claims 1 to

5 3, characterised inthat mis O, 2 or 4.
11. Compounds of the formulae 11 to 136:
1
OH
10
0 0
. N\ NM(N\ J\
Shae
CH,
15
12
OH
O o

N
| NS N\/\/\’_r N
20 P 5

OH
® o o
25 N, N\V/A\H/N\N,H\N
s
CH,

OH
30

N N N_ J\
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| 05 10 15 20 25 30 2. Conpounds of the fornmula | according to Caim1l, in
which Ais nethyl, furthernore ethyl, isopropyl, n-propyl, n-butyl,

i sobutyl, sec- butyl or tent-butyl. 3. Conpounds of the formula | according
to one or ainrs 1 and 2, in which Het is 4-neth JnQli -yl,
pyri din-2- W"%"’%% ni n-2-yl, i mdazgl -2-yl, benzim dazeﬁcﬁgﬁyl%gﬁg

hydr ogenat ed derivatives thereof. 4.‘4§)Trpounds of the formula | according

to one or nore of Clains 1 to 3, characterised in that R and R5,

i ndependently of one another, are preferably H A CN N2, sHal or -COA-.
5. Conpounds of the fornula | according to onegg nore of Clains 1 to 3,
characterised in that R2 is preferably H or A. Conpounds of the fornula I

according to one or nore of Claims 1 to 43, chdrggterised in that R3 and

R4, independently of one anot her, are Mlgggably H or -COA-. 7. Conmpounds
tsrﬁ £

of the fornmula 1 s. 1 to 3, characterised
in that Xis H, % NH2

et hyl pyri di n-2-yl,
pyridi B-2-yl, pyr Nn- 2- yI |n1dazol A m dazol - 2-yl and
hydr ogenat ed derivati ves thereof 35 8. Cbnpounds of the formula I
according to one or nore of Clains 1 to 3, characterised inthat Y is

-(CH2)m  or WD 03/074512 PCT/ EP03/0124 -47 OHs5

. Y 5@

o

17
OH
o] 0
15
N N N
Y \/\/\u/ \N)J\N
N O
18
O
N A
20 N\ N\/\/Y “N N
o 0
CH,8 o] OH
@ 9
25 @]
N N N J-L
| 2 \/\/\’_( N N
s 0
O OH
30
110
L
N N N
i, \/Y \N N
P 0
35 CH,



10 15 20 25 9. Conmpounds of the fornula 1 according to one or nore of
Clains 1 to 3, characterised in that n and p, independently of one
another, are 1 or 2. 10. Conpounds of the forrmula | according to one or
nore of Clains 1 to 3, characterised in that mis 0, 2 or 4. 11. Conpounds
of the forHAWE7412t0 136: OH CH3 OH OH 0 CH3 30 35 OH 11 p3ydphsdthsg 10 15
WO 0310 745 1 2 -48 OH OH OH PCTI E PQ3#p1248 15 16 17

O
N N N
= 0O
CH,
S
Q OH

111

o 112
NN N
r/-\ \\/’\\//\\”/ N N
10 L:“['/ © Jm
“’ 0~ TOH
113
0
=N 0
0~ TOH
o M4
20
N\\’/N\/\/YN\N)LN
N o}
‘.' 0~ TOH
25 115
OH
o) 0!
N\ N\v/“\v/“\N/N\V/H\N
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Use of compounds of the formula | according to one or more of
Claims 1 to 11 and/or physiologically acceptable salts or solvates
thereof for the preparation of a pharmaceutical preparation.

Use of compounds of the formula | according to one or more of
Claims 1 to 11 and/or physiologically acceptable salts or solvates
thereof for the preparation of a pharmaceutical preparation for com-
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Use of compounds of the formula | according to one or more of
Claims 1 to 11 and/or physiologically acceptable salts or solvates
thereof in pathological processes which are maintained or propagated
by angiogenesis.




