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Di acyl hydrazi ne derivatives The invention relates to diacyl hydrazi ne
deyivatives of the formulal RE ORSO YN xYZOHI ORz5in which X
is 2ZN-C (=NH) -NH, H3C-C (=NH) -NH or Hetl-NH, (CH2).- or -(CH2) \
(CH2)a Yis Ra Zis NFNR2 or CHR2 , 10 Rl, R2 are each independently of
one anot her r [ r t, RAis. H A A, OH OA OQAr,
aryl al kyl , I—EFQ'CEIQP“%E &eﬁﬁif FR&EE A is alkyl having 1 to 6 carbon
atoms, 15 Armit phsnyrmteh Haftmngbstl tuted or nono-, di- or
trisubstitut , OCF3, CN, N2 or Hal and which may be
substituted Egzzi Qh%(r?‘l‘" Whlgh is nono-, di- or trisubsituted by A OH,
OA, CF3, OCF3, CN, NO2 or Hal such that 20 an unsubstituted or substituted
bi phenyl is fornmed or naphthyl which is unsubstituted or nono-, di- or
trisubstituted by A, OH OA CF3, OCF3, CN, NO2 or Hal, Hal is F, d, Br
or 1|,

Diacylhydrazine derivatives



25 Het is a saturated, partially or fully unsaturated nono- or bicyclic
heterocyclic radical having 5 to 10 ring nenbers, wherein 1 or 2 nitrogen
and/or 1 or 2 sulfur or oxygen atons may be present and wherein the

het erocyclic radical WO 01/05753 - 2 - PCT/EPOQ 06307 nay be nono- or

di substit ut eWObyOCKPS5HEB, OH, OA, CF3, 1A- N2 or OCFRCTHEEO0QA0G3%I or

6- menbered aromatic heterocycle having 1 to 4 nitrogen atons which may be
5 unsubstituted or nono- or disubstituted by Hal, A OA Ar, QAr,
arylalkyl, CN, N02, CF3 or Rd@cylbydragipe derivatiyess m o are 0, 1 or 2,
and their physiologically acceptable salts and 10 solvates. Partially
simlar conpounds are known from EP 0 632 6,. WD 97/26250,, WO 97/24124 or
DE 198 31 71'61.1915n’r‘ﬁé‘tilf?%7eﬁﬁléﬁe\ﬁaé%a?gafygiwﬂ?@z&aeeéfe%‘rv%‘%’s"c%%e? ng
novel conpousHe Beximudaval uable properties, in particular, those which can
be used for preparing nedicamenRs. 20 It Ras been found that the conpounds
of the formula | and their salt hgﬁ;ver vafuabl e phar macol ogi cal
properties, coupled with a_gQod NOI bi | LAY. ove all, they act as
integrin inhibitors, and “ﬁggagiic ar~Zrnhibit Qe interactions of the
av-, 03-, 05- or 06 25 integrigp receptors with |igands, such as, for

exanpl e, binding of fibrinogen t of% he integrin receptor. Integrins belong
tothe fanmly of heterodineric class | - transnenbrane receptors which
pl ay an inpoitawhiehle 30 in numerous cell-matrix or cell-cell adhesion

processes (%uckwel I ;1 §t Hal\H—'c J 6—11\11?‘-\/,”3-1%%?:‘3(':@91\1}@ Q- I_fg:)al._l\THBc')ughI Y,

t hey can be divided |nt02thr%e cl asses:

| (CH.- or -(CH,) (CH)p
Y is R
z is N-R? or CH-RZ,
10 R!, R? are each independently of one another H or A,
R? is H, Ar or Het,
r? is. H, A, Ar, OH, OA, OAr, arylalkyl, Hal, CN,
NO>, CF3; or OCF;
A is alkyl having 1 to 6 carbon atoms,
15 Ar is phenyl which is unsubstituted or mono-, di-

or trisubstituted by A, OH, OA, CF;, OCF3;, CN,
NOZ or Hal and which may be substituted by a
phenyl which is mono-, di- or trisubsituted by
A, OH, OA, CFs3, OCF3, CN, NO: or Hal such that

20 an unsubstituted or substituted biphenyl is
formed or naphthyl which is unsubstituted or
mono-, di- or trisubstituted by A, OH, OA, CFs,
OCF3, CN, NO; or Hal,

Hal is F, Cl, Br or I,

25 Het is a saturated, partially or fully unsaturated
mono- of bicyclic heterocyclic radical having 5
to 10 ring members, wherein 1 or 2 nitrogen
and/or 1 or 2 sulfur or oxygen atoms may be
present and wherein the heterocyclic radical



3lgsintegrins, which are receptors for the extracellular matrix, the
02-integrins, which are activatable on 35 | eukocytes and are triggered
during inflamatory processes, and the av-integrins, which influence the
cellular response during wound heal i ng and other pathol ogi cal processes
(Marshal | andOHaP1/05%88, Senin. } WO-02/ 65753 - 3 - PCW/ERQOOBXD7 Cancer
Biol. 7, 191). The relative affinity and specificity for ligand binding is

determ ned by the cqgbi pat iy Hf Sf'ed‘i%ﬁb%léit%tﬁﬂnq?yg élgbup[%ﬁs o, The

conmpounds according to the invention are particula fective 11 the
case of the integrinS® aG¥81 Aal® o&v0C8E3:allb(33 and al so avf 6 and

av(38, prefresbly ofsav4335- avéi5 %lqnéme&ndaﬁéﬁ&féltfé’te JcQ:%?é'i is a
relatively rare integrin Chem 1992, 26 (9) 5790)

i ol .
which is increasi ngl'§v#8 rrefj dE?l nJg ?’e’b‘é‘?%‘?‘?or@b‘?‘%eé’%}fnmaéfbl el i al
ti ssue amld which preﬁnsabsylbuneld bhEmoﬁat—Uba'l diriubst iltedulss Hdbr onectin

dt 15 Vﬁ Ce 1 15(5
E824) e'rll'ﬁZCIpRym ol(oglncaféahdA tAﬁMrbg ??gi%%n(:t#"]ghswﬂ 3 I%J{f((?’:%é’r ggghot y(et)

known in detRil; howe¥e? 3tt4155a@5u6red that this integrin plays an

i nportant  rg) eol n p£|_-y§IQ| ogi gal gprocesses and disorders (for 20 exanple

I nfl ammat i ons, heal i ng tum)urs) In which epithelial cells are

i nvol ved. THS n}%’- skepienl ker atasrrRtakle n wadids (@ashasal ni
et al., 10J. édsulmtesDer rrat oI 1996, 106(1), 42), which indicates that, in
addi ti on t o wound- heal i'ng processes and 25 inflanmati ons, ot her

pat hol ogi cal processes.-in the skin, such as, for exanple, psoriasis,

bul | ous penfam i) lxlesimuitlian scammbuerdg hearen, kraowh aff o BBt G3 X idaasi s,

endomet ri osio $j J3dsd,s Wt IR 414800 198 31 710.

15 The invention was based on the object of discovering
novel compounds having wvaluable properties, in
particular those which can be wused for preparing
medicaments.

20 It has been found that the compounds of the formula I
and their salts have very_ valuable pharmacological
properties, coupled with a good tolerability. Above
all, they act as integrin inhibitors, and in particular
inhibit the interactions of the owv-, B3-, B5- or PB6-

25 integrin receptors with ligands, such as, for example,
binding of fibrinogeh to the integrin receptor.

Integrins belong to the family of heterodimeric class I
- transmembrane receptors which play an important role
30 in numerous cell-matrix or cell-cell adhesion processes
(Tuckwell et al., 1996, Symp. Soc. Exp. Biol. 47).
Roughly, they can be divided into three classes: the
Bl-integrins, which are receptors for the extracellular
matrix, the f2-integrins, which are activatable on
35 leukocytes and are triggered during inflammatory
brocesses, and the ov-integrins, which influence the
cellular response during wound healing and other
pathological processes (Marshall and Hart, 1996, Semin.



periodontitis, can also be influenced by agonists or 30 antagonists of said
integrin. Furthernore, av06 plays a role in the epitheliumof the
respiratory tract (Winacker et al., Am J. Respir. Cell M. Biol. 1995,
12(5), 547) so that it may be possible to use appropriate

agoni st s/ ant #Poni0I/HP5FBX his integrin 33 successful | y PET/BPAB/BEBY70f the
respiratory tract, such as bronchitis, asthma, pulnonary fibrosis and

biays. & rol 6 E e Y T Vi Gl g | oy iU Al rR Loy 00anase
plays a role in the intestinal_) - 4, -

epi thel i um S®SCHE AT o PFat]elg?ﬁ‘ig%Wdlé'@on?@t s&%‘?ﬁ%‘?‘gt g’ycoﬁpﬁ be
used for treaiontdnaviidrmmtthenssadicuasuns and \Powudtmindft=t.he
gastrointestinal tract. 5 It has been found that the conmpounds of the

formula | according to the invention and their salts, as soluble _

nol ecul esb'  &tie on costplosings 1 yiaggoridéngecefpoor thenti énwentden ifarkey are
attached {0 Srkdttia ey obPolteydl tiA] %? £LgaNse | @hnd NenRubEonged at ed
cell adhesi Oon. Especl ally, ey act as av(36 Integrin_ 1nhibitors,

i nhi biting i &Bant i €¥Par t R¥BPnt ePEdbPEnsang: ahsor eBHPbor 2Rt hOBBRer

l i gands, suchraferb®ly RGPS, Vs BaidObvBihr eRechilRo bEmop3particul ar,
t he conpounds according to the invention are potent inhibitors of the
vitronectin receptor av03 and/or potent inhibitors of the av06-receptor.

20 The orof 38wip6t egis n as erpatisedyon mreunhmtedrixel | §Buskoeteaadnpl e
endot hel i al ”Bi 1SNDO e\fr{;\sculﬁsfmscl 57 | ls, g%ofxa%gcﬂf ttﬂg aorta,

cells which .égragh_ t he"bone matTi'x, (osteocldsts)” or tumour cells. 25 The
action of thdncoessimgdyacdmmnaty tdiging | rirepafapion processes in

epithelial tissue and which preferably binds the
natural matrix molecules fibronectin and tenascin
15 (Wang et al., Am. J. Resgpir. Cell Mol. Biol. 1996,
15(5), 664). The physiological and pathological
functions of oavf6 are not yet known in detail; however,
it is assumed that this integrin plays an important
role in physiological processes and disorders (for
20 example inflammations, wound healing, tumours) in which
epithelial cells are involved. Thus, ovPé is expressed
on keratinocytes in wounds (Haapasalmi et al.,
J. Invest. Dermatol. 1996, 106(1l), 42), which indicates
that, in addition to wound-healing processes and
25 inflammations, other pathological processes in the
skin, such as, for example, psoriasis, bullous
pemphigus, dermatitis and erythema, and also cystic
fibrosis, endometriosis, cirrhosis of the 1liver or
periodontitis, can also be influenced by agonists or
30 antagonists of said integrin. Furthermore, ovPé6 plays a
role in the epithelium of the respiratory tract
(Weinacker et al., Am. J. Respir. Cell Mol. Biol. 1995,
12(5), ©547) so that it may be -possible to wuse
appropriate agonists/antagonists of this integrin
35 successfully for 'disorders of the respiratory tract,
such as bronchitis, asthma, pulmonary fibrosis and
tumours of the respiratory tract. Finally, it is known
that ovfé also plays a role in the intestinal



can be denonstrated, for exanple, using the method described by J.W Smith
et"al. in J. Biol. Chem 1990, 265, 12267-12271. In Curr. Qpin. Cel | .
Biol. 1993, 5, 864, B. Felding- 30 Habermann and D. A. Cheresh describe the

| portance o t ' rins as adhesion receptors for_various henonena
a% syrrptons?vospggfhgéggl y with respect 46 the vitromEHIFFIMASYT avos.

35 The dependence of the formation of angi ogenesis on the interaction
bet ween vascePathediumins asd extrthatel | ul apprapriater ot ei irstégritescri bed

by P.C. Broo = - P 0050630 .A.f ar D. A
Chyer esh in Sélégﬁg\gt%égﬁgééﬁlségw%ﬁng 5966 Br Z)lc?kesl,a, A gf I\/tlitnltaéggokrrler}%/_, M
Rosenfel d, BRRIAMMRELIGNE,d Ttumgurs, Kl a@d and woumdsCher éxfh detshei be, in

Cel|. 1994, ¢lstidbrAtddbinbhnecpaesibility of inhibiting this interaction,
t hus i ni tg ating - apoptosis (programmed cell death) of angi ogenic vascular

cells by~a cyclic peptide. They describe, for 10 exanple, avf33 antagonists
or anti bodi estapaisnsieayOBoundti thataude teovmpcEnd® Slﬂr ithle, ﬂ(};@mﬂ%a |p¥ |hng
apopt osi s. I gental . pr th th oun accaordin t he
i nvention al %gggrféggét ggdhtglﬁ (%r?q's(;%m_f]io\% n%néeﬁﬁgggns Eehe Afor ing
matri x prot erpsegndesacc@w nglop  sleddsadhesikowiot t udber amddeptiar matrix

; i . c . n ¢ o
rethod g F. M) ans gt ol . ey fE AR t%%?lﬁ%%% Y283 20 1n
J. dintOnRse. 3555t1egaligifogands For mhwokevRG-madiatestriasllons
ant agoni sts ddhesbonr of Esp@cdands, agiey Or abiteatdsg byPBUr -idtdlieas,
angi ogeni ¢ dj sIfleESre, THERIHTRINAIS; 2" S, SAARI .07 (DB LAL B 001 N0 of

of the receptor with other ligands, such as, for

example, binding of fibronectin.

15 |
In particular, the compounds according to the invention
are potent inhibitors of the vitronectin receptor avf3

and/or potént' inhibitors of the avf6-receptor.

20 The ovf3 integrin is expressed on a number of cells,
for example endothelial cells, smooth vascular muscle
cells, for example of the aorta, cells which degrade
the bone matrix, (osteoclasts) or tumour cells.

25 The action of the compoundls- according to the invention
can be demonstrated, for example, using the method
described by J.W. Smith et al. in J. Biol. Chemn. 1990,
265, 12267-12271. | |
In Curr. Opin. Cell. Biol. 1993, 5, 864, B. Felding-

30 Habermann and D.A. Cheresh describe the importance of
the integrins as adhesion receptors for various
phenomena and symptoms, specifically with respect to
the vitronectin receptor avp3.

35 The dependence of the formation of angiogenesis on the
interaction between wvascular integrins and extra-
cellular matrix proteins is described by P.C. Brooks,



23 netal proteinases to integrins, thus preventing the cells from
utilizing the enzymatic activity of the proteinase. An exanple is given by
the inhibition of MW-2 (matrix nmetall oproteinase 2) binding .to the
viitronectin receptor av33 by a cycl o-RGD peptide, as 30 described in P.C
Brooks et alWo (ﬁh(oﬁﬁé%, 85, 683-693.51t is theref oPETIERIM|0630T yse t he
conpounds of the fornula | according to the invention as nedicinally 35
active conpaumls,cidripar&hgul BrAf ochéreshi ngnt ugetiendesondods, 264, :
ost eopor oses 6§$éﬁflytic di sorders, and for suppressing angi ogenesis. wO
01/ 05753 - (ﬁ- EPO0O/ 06307 Conpounds of the fornula | which block the
interaction of integrin receptors and |igands, such as, for exanple, of

fibrinogen h | byl nogen regepto rotein |ib/H £dihi bit, as
GPlib/llla g‘paént %%?%%s t he s%fgadﬁﬁagg%’*%ﬁﬂbur cel | ybwsar?)&faés}{&;isi s.
This is 8enthshr Retst§ldhe B BW ng GobBeienti oasd t ukbdr- ER9resipread

from a | ocal dgger {W@PUR i MO 1t heoo N aSG, ary syalEeredYcher Hosibility _
m croaggregates (m.cro- ,10 thronb i nteraction qf the tymour cells with

ANe) | y
platel ets. Pt edfBHRIFINE ntBiSaggtRESFRCELPR! t unthS ce I i el ded
and are not Fwsegsszed bypridirstmidd eklllhe dsavhe sSysf emanbiesgenic

m cr oaggr egat es n esi bl i sh_t hensel ves t.%he Ilsdpf bl.oad %Fssels; 15
t hus facHit%ﬁ??éﬁ%ﬂr?ﬁ isp Hefy a9 %ﬁp?ﬁﬁ&)?'c FE OFRESORE t1%sue.
Since the f cexetple, ofovifi3e antggonhsoabiox santdbetédsbyagabnsnogaB3bi ndi ng
to the fibrg Ned85E PLGhSGu to@cggéﬂ%zﬁg, LAt AL £ Sat 16 a Sﬁﬁkﬁﬁ%' a

ant agoni sts can be consi dere ef fective netastasi itors. In
addition to binding of fibrinogen, fibronectin and

The experimental proof that the compounds according to
the invention also prevent adhesion of living cells on
15 the corresponding matrix proteins and, accordingly,
also adhesion of tumour cells to matrix proteins can be
obtained in a cell adhesion test, analogously to the
method of F. Mitjans et al., J. Cell Science ‘1995, 108,
2825-2838.
20 _
In J. Clin. Invest. 1995, 96, 1815-1822, P.C. Brooks
et al. describe 0,f; antagonists for controlling cancer
and for treating tumour-induced angiogenic disorders.
The compounds are capable of inhibiting binding of
25 metal proteinases to integrins, thus preventing the
cells from utilizing the enzymatic activity of the
proteinase. An example is given by the inhibition of
MMP-2 (matrix metalloproteinase 2) Dbinding @ to the
vitronectin receptor ovf3 by a cyclo-RGD peptide, as
30 described in P.C. Brooks et al., Cell 1996, 85,
683-693.

It is therefore possible to use the compounds of the
formula I according to the invention as medicinally
35 active compounds,' in particular for treating tumour
disorders, osteoporoses, osteoljrtic disorders, and for

suppressing angiogenesis.



the von-Wllebrand factor to the platelet fibrinogen receptor, conpounds
of the formula | also inhibit 25 binding of further adhesive proteins, such
as vitronectin, collagen and lam nin, to the corresponding receptors on
the surface of various cell types. In particular, they inhibit the
formati on ofWRI aP&¥@B758hronbi and. canétherefore be RERYBRAVAQGEIHQT ng 30
t hronboses, apoplexy, nyocardial infarction, inflammtions and
arterioscl erggiounis bEittd ofrif£Ct WRiER" BBRRY ithaAdH tRGH IO can be
denmonstrated iLn vitro ysing the nethod of Bfrn éhbture 5 1962, 4832,
927-929). A PEasdPEeEEi™ h& SHRRHaFsof P Nedt tPARPFy a8PFPe 3Sonpdid into
an organi sm esainptebi oatai fdbrinbgyenWOonl/ @heb3 £ibkinddell ERSYEBINYT | f
t he medi ci nal i npo Ls.adm ni ster.ed . to the or j
intravenousl§%X¥§8%ﬁég?g$nlo#eg/ggFﬁ fon * o#%ﬁ%%xni%%L iéé?%ﬁl&ﬁ{ﬁe

bi oavai | &bi | anpagbnéstehe PpaecersraEadiing he ofhar tuweuri catebb$ch ant er s
the 5 systemoeaLtayl 8l i 0Andachaaoeeronte Hied 68 Clend I AL Gy 19
100% If a therapeutically active conpound is adm nistered orally,” the
active conpooR8er¥agafBpal |y present in the formulation as a solid and,

accordingly, tfinbst Raslisd dPr8ags frdhd §011¢ian @ Peurabhe Lateverksone the
entry barriers, exanele t he gﬁ;tr0|ntestlnal tract, the L nucosa of the
in

or _ :
nout h, nasal VABiBr&hes S8 e Torming, r MIGHAIFIRIANSS U Feum or
to be rdgor bebrbybi) hebpodyntBracrdonki o€t | chdat equnower:  dsdldson with 15

“bi oavai | abil ] be . i I usl t hqg of affer
ot o o praiireE@Pe 20 FRURRLAEA 0! HOURLEbAckIBaPE, Rhe oo
conpounds of cehést arguishijeldeg ansbrategned cegparizgddbyhdihe cells
physi ol ogi cabky the immune system. These microaggregates can

establish themselves at the walls of blood vessels,
15 thus facilitating further penetration of tumour cells

into the tissue. Since the formation of the

microthrombi is mediated by fibrinogen binding to the

fibrinogen. receptors on activated platelets, the

GPIIb/IITa antagonists can be considered to be
20 effective metastasis inhibitors.

In addition to binding of fibrinogen, fibronectin and
the wvon-Willebrand factor to the platelet fibrinogen
receptor, compounds of the formula I also inhibit

25 binding of further adhesive proteins, such as
vitronectin, collagen and laminin, to the corresponding
receptors on the surface of wvarious cell types. In
particular, they inhibit the formation of platelet
thrombi and can therefore be wused for treating

30 thromboses, apoplexy, myocardial infarction,
inflammations and arteriosclerosis.

The inhibitory effect on thrombocyte aggregation can be
demonstrated in vitro using the method of Born (Nature
35 1962, 4832, 927-929).

A measure for the uptake of a medicinally active

compound into an organism is its biocavailability.



acceptabl e salts and/or solvates for use as therapeutically active
conpounds. Accordingly, the invention provides conpounds of the 25 fornula
| according to Caiml and their physiologically acceptable salts and/or
solvates for wuse as integrin inhibitors. The invention provides conpounds
of the. fornPa P1/98788cording to Clai + and their pPGE/BPOY/RE30Y
acceptabl e salts and/or solvates for use in the control of diseases. The

conpounds of TEheHer fbldcingdy be IR0 YEShESun® 5 1 Be ddniiRaldeasd | ¥§
conpounds in Human and veter] nar%ﬁ1 rregl cine, in particular for_the
prophyl axi s A8/ SFIXHE A bFAEErAM Bt Es cdParthf sEPHRr ©F ohr BPbBkien

nmyocar di al i fibar citrijeettian er iosclaraslivte apdphexyladDl 0840545% .- €he

PCT/ EPOQ 063 ' pect ori | seases, .such as_tumpur growth or
tunour met asgégfgaggétgeoﬁ%t i é-h% séﬁs%sﬁ,{acgeﬁlc lce?? 0 Jecg'bor. Fers pa?’ﬂ%l ogi cal
angi ogenit dF¥ehs@ic suircwkation exasbpbogednf | aimat i othe opitéatenl ogi cal
S diseases, digbgtheibatli 1gPabhy, nacul ar degeneration, myopia, ocul ar

hi stopl asnmosi g, rheumatoid arthritis,  osteoarthritis, rubeotic glauconms,
ul cerative caéi t3 s thegpprntd cgildyasactivhe cosmarsti 45 ppénivsstered| | ous
penphi gus, deraBlifi SheehythoBh copro@RRNS Iddied® 19y I&yaid cid i brosi s,
endonetriosi§ ci#rposis of the HL er,d.periodqgﬁgﬁgg, restengsis after
angi opl ast y, TRTPT BFECRs 8PerdsFeLLG AR | ARITHRO WAt ELFSF HFeCEP on,
fungal 10hf epadsn,inte castestbbnacid ebeeratbld atbureveartbme eagesen©fy wound

healing to aggi e [ ess, C n of__the formula l
can be enpl o?égl?%(sa{rgén{fﬁ?lﬁ cro%@%?%y%zlcet }%%thiﬁ lsr?tg%%gjég }Jritﬁac perta]?? ons
wher e bi onat BRF@s8, Sfnpih@t Boughy hartagal omenhranes or the skin, in

particular the stratum corneum, or to be resorbed by
the body. Pharmacokinetic data, i.e. data on the

15 Dbioavailability, can be obtained analogousiy to the
method of J. Shaffer et al, J. Pharm. Sciences, 1999,
88, 313-318.

The invention provides compounds of the formula I

20 '~ according ~to Claim 1 and their physiologically
acceptable © salts and/or solvates for use as
therapeutically active compounds.

Accordingly, the invention provides compounds of the

25 formula T according to Claim 1 and their
physiologically acceptable salts and/or solvates for
use as integrin inhibitors. |

The invention provides compounds of the. formula I

. 30 according to Claim 1 and their physiologically
acceptable salts and/or solvates for use in the control
of diseases.

The compounds of the formula I can be employed as
35 medicinally active compounds in human and veterinary
medicine, in particular for the prophylaxis and/or
therapy of cardiovascular disorders, thrombosis,

myocardial infarction, arteriosclerosis, apoplexy,



pacemakers are used. 20 Here, they have an antiseptic action. The efficacy
of the antimcrobial activity can be denonstrated by the nethod descri bed
by P. Valentin-Wigund et al. in Infection and Inmmunity, 1988, 2851-2855.
25. Since the conpounds of the formula | are inhibitors of fibrinogen

bi ndi ng and WOus01793M83 of the fibri ro§er receptors ROT/HPNOF0K3IO7 t hey
can be used as diagnostic aids for the detection and | ocalization of

thronbi in 30nGliga VBacHbars sy ELAILENGYEKASEL, { BAKNALS LRl Whlflch f O

exanpl e, by a Tadi oactive or detectable radic Asmhlbltors of

fibri nogen bPRdi FFIOWRe BAFPVRARS of ostqﬂolfacﬁnrﬁu aiqse,%ﬁe%d sEusd edsl oyed as
effective 3SogtxdpbBdsES, quatt_ﬂs@lééi@a/l ofaﬂgfﬂalgf@iﬂboldlséaacﬁes Pl ahetets in

different activati n sta cel ar chani sm; of t he
fi bri nogen ?%Ceptg %‘ abllé{}{ilrﬂnimad:fl‘ﬁis"l abg?p%lmnﬁ%ﬁ

01/ 057535- %iséﬁéEPO(dnﬁﬁﬁifdc bEetmnopaohyt, ednaéwlafxaiqy@emﬂl@pﬁ

| abel I'i ng by per 0 of V. 1o

mechani sns a f(g#larl ece ]{) dléwo %élfg’l I OWI n "1% lrog\r/r%at | gﬂglfre used:
Ac acetyl Az@ﬁ@o}amhFM@OOHuBegtusr tglmqumarbbqgeratmecgsplomz,

benzyl oxycardaguh - PO by ohgepdcudbadid gméie éga\éfascl@ or ggRhe DI PEA
di i sopropyl et hyl am ne  DMF di net hyl f or ram de

N- et hyl - N, N RRTERRAI ¢S4 arﬁ?ﬁ?ﬂ%%carwtlﬁfﬁ‘% dé’ulmonary fibrosis,

10 cystic flbr931s, endometriosis, cirrhosis of the liver,
periodontifis, restenosis after angioplasty, multiple
sclerosis, viral infection, bacterial infection, fungal
infection, in cases of acute renal failure and in cases

of wound healing to assist the healing process.

15
The compounds of the formula I can be employed as
antimicrobially acting substances during operations
where biomaterials, implants, catheters or cardiac
pacemakers are used.

20
Here, they have an antiseptic action. The efficacy of
the antimicrobial activity can be demonstrated by the
method described by P. Valentin-Weigund et al. in

- Infection and Immunity, 1988, 2851-2855.
25

Since the compounds of the formula I are inhibitors of
fibrinogen binding and thus ligands of the fibrinogen
receptors on platelets, they can be used as diagnostic
aids for the detection and localization of thrombi in
30 the vascular system in vivo if they are substituted,
for example, by a radiocactive or UV-detectable radical.

As inhibitors of fibrinogen binding, the compounds of
the formula I can also be employed as effective
35 auxiliaries for the study of the metabolism of
platelets | in different activation stages or of
intracellular signal mechanisms of the fibrinogen
receptor. The detectable unit of a “label” which is to



Et. et hyl Fnoc 9-f | uorenyl net hoxycarbonyl Gy glycine 20 HATU

O (7-azabenzotriazol -1-yl)-N, N, N , N - tetranethyl uroni um

hexaf | uor ophosphate HOBt 1-hydroxybenzotriazole Me net hyl NMBHA _
4-yret hyl benzhydr ' 25 Mr 4-nethoxy-2, 3, 6-trinethyl phenyl sulfonyl NW
N- et hyl pyrr 6 idﬁhzghgganuclear magnetT C resonance /E880706307

n- hydroxysucci ni m de OBzl benzyl ester 30 O Bu tert-butyl ester Cct

oct anoyl OvVbensitnpgdrpmstadred OEfort leptamgsiteer i Bt oRe 2 14bel ling by 3H,

7- pent anet hyLdi-hy deobepzof urgize 32 2y onyle (3zPhe J3: ¥=§l nine POA

phenoxyacet y#) Rf val ue ret elﬁﬁeo%%:%ﬁ V\l_)% 1/ 0%5%3 ‘%Tg‘b&g 06307

RP reversed PRSBENR$MBeaéReroreCRRECTSRENdAnoey| oyl TBTU

O (1Hbenzotriazol-1-yl)-N,N,N ,N - 5 tetranmethyluroniumtetrafl uoroborate
TFA trifluorgacetic.acid Tri trityl (triphenylnethyl). The conpounds of the
for mul a Fyhag ea%oﬁéag?ngnégéﬁﬁyé tl%ﬁscéﬁ?rgsﬁﬁd can therefore be present
in a plurality of stereoisonmeric forns. Al of these forns (for exanple

D- and L-forgg) and thggétg&xtures (for exanple the
Aza-Gly HoN-NH-COOH

BOC tert-butoxycarbonyl
10 CBZ or Zz benzyloxycarbonyl
DCCI dicyclohexylcarbodiimide
DCM dichloromethane
DIPEA diisopropylethylamine
DMF dimethylformamide
15 EDCI N—ethyl—N,N'—(dimethylaminopropyl)cérbo—
diimide
Et ethyl
Fmoc 9-~fluorenylmethoxycarbonyl
Gly glycine
20 HATU Q—(7—azabenzotriazol—1—y1)—N,N,N’,N’—
tetramethyluronium hexafluorbphosphate
HOBt l1-hydroxybenzotriazole
Me methyl
MBHA 4-methylbenzhydrylamine
25 Mtr 4-methoxy-2, 3, 6-trimethylphenylsulfonyl
NMP N-methylpyrrolidone
NMR nuclear magnetic resonance
HONSu n-hydroxysuccinimide
0Bzl benzyl ester
30 OtBu tert-butyl ester
Oct octanoyl
OMe methyl ester
OEt ethyl ester
Pbf 2,2,4,6,7-pentamethyldihydrobenzofuran-
35 5-sulfonyl
B-Phe B-phenylalanine
POA phenoxyacetyl

Rt value retention factor



DL forms) are enbraced by the fornula I. 15 The conpounds according to the
invention of daim1l also include so-called prodrug derivatives, i.e.
conpounds of the formula | which are derivatized with, for exanple, alkyl.

ors. acyl groups, sugars or oligopeptides and which are rapidly cleaved in

t he 2% o?ganﬁ?nli&gpﬁgséctive conpoundslficcording to tRET/ERG@AGEINT These
al so include biodegradabl e pol ymer derivatives of the conpounds according
to the invenRPon, as desekirted, phkee eﬁaﬁp|e, in Int% éi Pha;nl ﬁ9g5gngﬁﬁae
61-67. 25 Thgnhconpound Lding.to the invention o aim al so i
derivatives %F t he con%gg%§§ISP gﬁ@e formula | whose carboxyl group has
been convert&alinto asphacwdowltically accept abl e netabgllcaLlé Iab:le
ester or an egrge. 30 BunhRerERLEe .t L8E127109 ) IRONPR - Ofy-Lr €€ hydroxy

groups as substituents éf conpounds 9? tgggﬁérﬁﬁﬁgﬁl y carry

appropri ate protectivetgrsapsthgiuseniunctesrathvorobprates of the fornul a
| are undergrmpod to beraddibireacepipoyndg of the conpounds of the formla

| with inert_splvent | ecul e whjch are formed owing to their nutual
attraction. Eﬁgnples g? VéY%libﬁ#B%e@Yi@ethPéTfEPCEY06307 sol vates are

mono- or di hydrates or adducts with al cohols, such aszdfor exanpl e, rﬁth
nmet hanol or hapn he i ntion fturthernore provides a process for
preparin coﬁ%%uﬁggbgyg?%egFogﬁglgoFmg go#d%ﬁ§QJ?énagﬁ§ﬁ:PQﬁth%ﬁﬁ# salts,
char act &V ze@eRhrehanda)can thepafera benmpoesemf imeaf @lmradikyl rofhi ch Z
is 10 N R2, s@ere8D88REroé ERem0r MR LE Rhese forms (for example

D- and L-forms) and their mixtures (for example the
DL forms) are embraced by the formula I.

15 The compounds according to the invention of Claim 1
also include so-called prodrug derivatives, i.e.
compounds of the formula I which are derivatized with,
for exampie, alkyl or acyl groups, sugars or
oligopeptides and which are rapidly cleaved in the

20 organism to the active 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, 115, 61-67.

25 The compounds according tb- the invention of Claim 1
also include derivatives of the compounds of the
formula I whose carboxyl group has been converted into
a pharmaceutically acceptable metabolically labile
ester or an amide. |

30
Furthermore, free amino groups or free hydroxyl groups
as substituents of compounds of the formula I may carry
appropriate protective groups.

35 Solvates of the compounds of the formula I are
- understood to be addition compounds of the compounds of
the formula I with inert solvent molecules, which are
formed owing to their mutual attraction. Examples of



1 ."YN ' XNOHIt ORinwhich X Y, RL and R2 are as defined in
Caim1 and in which free amino groups are protected by a suitable amnino
protective group, 15 is reacted with a conpound of the formula IIl R3 O 111
HN OH R2 in which R2_ and R3 are as defined in aim1l and in which a free
hydr oxyl grol® i 914P8783ted by a suitabl® 20 hydroxyl BFHERIIASIADup or
attached to a solid phase, and the protective groups and/or the solid
ph?se are ssbmaﬁe/st I ;éaéenmﬁd,— 25r]9][ dﬁhy@rewammzmﬂ ofaddvetfeor mutth | V WO
01/05753 - 12.- EPOQ 06307 X~Y 0 lv__0.in I X Y are as

def i neq i n CFAFRRTLaRa FHORN B 1788 afiBRdFaupd st BROTRATY I15F a

sui t abl e am ethapobdtective group 5 is reacted with a conpound of the
formmlaV RLREBHWNZ-~JOHV | RZ inwhich Rl, R2, R3 and Z are as

defined in daim1l and |
5 The invention furthermore provides a process for

preparing compounds of the formula I according to
Claim 1 and their salts, characterized in that

a) to prepare a compound of the formula I in which Z is
10 N-R?, a compound of the formula II

R1

in which X, Y, R and R? are as defined in Claim 1 and
in which free amino groups are protected by a suitable
amino protective group,

15 |
is reacted with a compound of the formula IIT

RY 5

HN OH

R2
in which R? and R?® are as defined in Claim 1 and in

which a free hydroxyl group is protected by a suitable
20 hydroxyl pro;ective group or attached to a solid phase,

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

25 or

b) a compound of the formula IV



in which a free hydroxyl group is protected by a 10 suitable hydroxyl
protective group or attached to a solid phase, and the protective groups
and/or the solid phase are subsequently renoved; 15 or <c¢) a compound of

the formula | is |liberated fromone of its functional derivatives by
treatnent wiW® a0120528Bvol ysing or hydkdgenol ysi ng aRGR/ERMYUA3QT t hat
basic or acidic conpound of the formula | is converted into one of its

salts by treatnment with an acid or base. 25 For the entire invention, it
applies that all radicals mhich|?re pg&ient nore than once, such as, for
exanple, R2, can be identical ' nt, i.4&Y are independent of one
another. 30 In the above formulae, is alkyl which is linear or branched
and has 1 to 6, preferably 1, 2, 3, &, 5 or 6, WD 01/05753 - 13 -

PCT/ EPOQ/ 06307 carbon atons. Ais preferably nmethyl, furthernore ethyl,
i sopropyl, niprephyth K- Bngyl, areobist Ylefineec-imitGllaio 1t exrid hirt which
furthernore gl so n-pentyl . 1- - O[3 I yl_, 3 2-

2, 2-di et hyl %F%%yl s gFﬁi/lPBr O%Iﬁ, pﬁé)%?ﬁtt% bﬂ% ,a: S%U%FaEiﬁet%@{%‘:’ent yl,
1,1-, 1,2-, pr@teckive, g2¢8p or 3,3-dinmethylbutyl, 1- or 2-ethyl butyl,
1-ethyl - lg- et hyl propyl, 1-ethyl- 2-nethylpropyl, 1,1,2- or '
1,2,2-trinethy|propg|. Ais particularly preferably nethyl. 10 Am no
protective giduberstedevikFhphycareeyrd 8f oph8nfrrmubat ¥ryl, phenyl acetyl,

benzoyl, toluoyl, POA R R?
N
H \T 7 OH v

R2

in which R, R?, R® and Z are as defined in Claim 1 and

in which a free hydroxyl group is protected by a

10 suitable hydroxyl protective group or attached to a
solid phase,

and the protective groups and/or the solid phase are
subsequently removed; |

15
or

c) a compound of the formula I is liberated from one of
its functional derivatives by treatment with a
20 solvolysing or hydrogenolysing agent,

and/or 1in that a basic or acidic compound of the
formula I is converted into one of its salts by
treatment with an acid or base.

25
For the entire invention, it applies that all radicals
which are present more than once, such as, for example,
R?, can be identical or different, i.e. are independent
of one another. '

30

In the above formulae, A is alkyl which is linear or
branched and has 1 to 6, preferably 1, 2, 3, 4, 5 or 6,



met hoxycar bonyl , et hoxycarbonyl, 2,2,2-trichl oroethoxy- carbonyl, BCC,

2- i odoet hoxycar bonyl, CBZ' 15 ("carbobenzoxy"), 4- nethoxybenzyloxycarbonyl
Fmoc, Mr or benzyl. Froc is particularly preferred. Ar is preferably.
unsubstltuted phenyl, furthernore 20 preferably phenyl which is nono-, di-
or trlsubst|W@te&1/B§7ﬁ3 OH, OA, CF3,-C0CBE3- CN, NO2 orPGR/EROQ/O&3IQHh nay

al so be substituted by a phenyl which is nDno- d| or trisubstituted by

A, OH OA Ce3rboaF3atehs.NOA orj dHalyrStichai Ubs#t’lﬂﬂﬁ Qfe
substituted b| gygnyl is 25 formed. and Hal ave t preferre

particularly® ferr SPIRERRHgs | i BrRECEBbve o@‘é&% Ar Jr%Ob‘EI‘FYl\errmre
pref erably usecbbuicyit ed rtaaﬂftt—hmltydf, Maptidtordi £1sd Sn—fﬁétﬂ:i%ld'l or

trisubstituted C ere and Hal
have 30 one gf t eAspr e%¥l%§Jtaf a}t?‘cul jr’?y ﬁ"%]l‘\g'r%e

OPYt st ed
above or del dénethydprabmgly, heucyls pl-e,ferhbl y 3pheay! , 4-amethylpentyl,

p- met hyl phenyl 3 _o- , 1My _or Q st hyI@hgnyI rOr3 SdBné)E Pt efyl o-,
m or p- |sopr¥opyl pheny fer t%phen&? W ¥
p- hydr oxyphehyl ©%o- 2 I%thﬁir bﬁtﬁﬂbhoﬂy‘[ﬁﬁmﬂl-l-@nethﬁlmowlet hokygttend4 , o-,

m,  p-triflpgoneeRyhpkBBenyl 1,9;2-Mby B- EertEklﬁlfn%Eﬁ&ﬁﬁﬁp%? 01/05753 - 14 -
PCT/ EPOQ' 063 7 <P oro o-
p- chl or ophen{l parﬁ?‘bﬁﬁaslﬁrBHﬁEEEﬁgﬁy E‘etgﬁi p- ni trophenyl
furtherrihﬁe preferably 2,3-, 2,4-, 2,5-, ﬁ4|or 35d|n'ethylphenyl,
2, 3-, en
2 6-. gng Br étgf&gﬁ n%ﬁ‘p z‘% %r”e? )952" e t3§1'6 f°§”z_? hgg
3, 5-di t [ fI ub\ﬂﬁlﬁélt’hyl phéﬂ'&ﬂnyl'@@tyn 4- . benz®yl,2, 6-tobudylor  POA,
3,5-ditrifl Uﬁé@ﬁ@ﬂ?@é%ﬁ@ﬁfyl e%h%xyca%b%nylz, 2,22 —ﬁ:rléifbrcpéthoxy—
3,5-dinitrop en% onyl, '’ BOC, 2-iodoethoxycarbonyl, CBZ'

15 (“carbobenzoxy”), 4-methoxybenzyloxycarbonyl, Fmoc, Mtr

or benzyl.

Fmoc is particularly preferred.

Ar is preferably unsubstituted phenyl, furthermore
20 preferably phenyl which is mono-, di- or trisubstituted
by A, OH, OA, CF;, OCF3, CN, NO; or Hal and which may
also be subsi:ituted by a phenyl which is mono-, di- or
trisubstituted by A, OH, 0aA, CF;, OCF3;, CN, NO, or Hal
- such that an unsubstituted or substituted biphenyl is
25 formed. A and Hal have the preferred or particularly
preferred meanings listed above or below.
Ar is furthermore preferably unsubstituted naphthyl or
naphthyl which is mono-, di- or trisubstituted by A,
OH, OA, CFs, ‘OCF3;, CN, NO; or Hal, where A and Hal have
30 one of the preferred or particularly preferred meanings -
listed above or below.

Accordingly, Ar is preferably phenyl, o-, m- or
p-methylphenyl, o-, m- or p-ethylphenyl, o-, m- or
35 p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or
p-—tert-butylphenyl, o-, m- or p-hydroxyphenyl, o-, m-
or p—methoxypﬁenyl, 0-, m- or p-ethoxyphenyl, o-, m-,
p-trifluoromethylphenyl, o-, m-, p-trifluoromethoxy-



10, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-dichlorophenyl, 2,3, 2,4-, 2,5, 2,6-, 3,4- or
3, 5-di bromophenyl . However, preference is furthernore also given to

unsubstitute b| or else substltuted bi phenyl, specifically 15
preferably t mﬁ%ﬁ or 3- bi phenyr, 144~ (2-net hyl bF Féﬁ?f’?,’osgo"

- (3- net hyl bi phenyl ), - (4- met hyl bi phenyl), 3'-(2-nethyl bi phenyl),
31- ( 3- et hyl pbjeplyényl ) p- 3 Em— net?]nyl EiHO*WI)QPhe‘hBEZ rr;etd%%/,l)bl ﬁ\henlybi'
4-(3-neth Ib . t hyl bi pheny ne i phenyl )

((2 fol ﬁor mesn;)?rpfl%%ﬁ (ge'l uoljrnobl ggenﬁ )br%“%* p’l uor obi pﬂehyl ),

-(2-f Iuor@b%ﬁé@ﬂh)enyl?, -f(lieﬂifh praianably 2(.43-f.l udr ébi phebyl ),
2- 1 uor obiplgeny! 3, 44- (3 4 urohidh8MEReny25 %62 f | ouabi ppegyl) or

4 (
3-(4-1 | heny) However reference i s furtherrore’al $o |vento
ungubstlt teg ﬁapht b7 noK yB- 5r8ﬁ§‘5f-ﬁ8ﬁ’ﬁh2n¥ﬂ- At 35 partheul ardy:

p

refgraﬁ:y pnﬁﬂylu $>,4:hl Qfmphe?yalhyaﬂrﬁyﬁhéﬁ?]?herm thfgl ;ﬂ]gﬁﬁe@yl
3,5-dichloro nyl ni_t r.Q \

p- net hoxyphegy? c%?glriols % %ﬁ)‘/‘ﬁﬁgﬂ'ﬂ:hy gﬁﬁgﬁal |i<1£ 5 4- |
bi phenyl - 4-yR, 5r,42-(64r f:3udr-o-01b|?p)ktbr@it)rlhﬂﬁzdarcahéqylhoxyplmmjbr ?Dl beenzyI ,
h | et hyl, enyl pr Of _napht Y4, eD, re
benzyl - Wb 03 Qarbaie Otk %6 e e et

benzyl . VO 01105753 ! | EP
Het is a%atdréred,? p%‘rt i aH:Ifiror ¥afl4 y o#insAs érd{tﬁéluomnbenml b| %y&h c

het erocycl i c2r adi, cajz hayi g, 63_ t o 3,2-100k ng, ggap@hior%ﬁéﬁym 1 @r32

ni trogen and/or su f oxygen at onE may be present and th
het er ocyclic rﬁal’c;'lljr %ﬁ % % F sdbsriihregmopenyl . However,

preference is furthermore also given to unsubstituted
biphenyl or else substituted biphenyl, specifically

15 preferably to 4-biphenyl or 3-biphenyl,
4’ - (2-methylbiphenyl), 4’ ~(3-methylbiphenyl),
4’-(4-methylbiphenyl), 3’-(2-methylbiphenyl),
3’—(3—methyibiphenyl), 3’-(4-methylbiphenyl),
4- (2-methylbiphenyl), 4- (3-methylbiphenyl),

20 3—(2—methy1bipheny1), 3- (4-methylbiphenyl),
4’ - (2-fluorobiphenyl), 4'-(3-fluorobiphenyl),
4’ - (4-fluorobiphenyl), 3’-(2-fluorobiphenyl),
3'~(3~-fluorobiphenyl), 3’-(4-fluorobiphenyl),
4- (2-fluorobiphenyl), 4-(3-fluorobiphenyl),

25 3-(2-fluorobiphenyl) or 3-(4-fluorobiphenyl).
However, preference 1is furthermore also given to

unsubstituted naphthalin-1-yl or napthalin-2-y1l.

Ar is particularly preferably phenyl, p-chlorophenyl,
30 p-bromophenyl, p-fluorophenyl, 3,5-dichlorophenyl, o-

or m-nitrophenyl, p-trifluoromethoxyphenyl,
p-methoxyphenyl, 3,5-dichloro-2-hydroxyphenyl,
naphthalin-1-vy1, biphenyl-4-vy1 or 4'-(4-fluoro-~
biphenyl) .

35
Aralkyl is preferably benzyl, phenylethyl, phenylpropyl
- or naphthylmethyl, particularly preferably benzyl.



CN, Hal, OH OA, CF3, A NO2 or OCF3 . 10 Het is preferably substituted or
unsubstituted 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-,
2-, 4- or 5-imdazolyl, .3-, 4- or 5-pyrazolyl, 2-, 4- or b5- oxazonI 3-

4; or 5-isoxazolyl, 2-. 4- or b5-thiazolyl, 3-, or 5-isothiazolyl, 2-,
0@410 153 4. rinui nyl

3- or 15 4-}Qi (09153 4. 5. or 6-pyr furtﬁEF%FP@o/ﬂﬁépgrably
1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazo|-|- -4- or -5-yl, 1- or
-5-tetrazol Wal is plepxahBz@d - 4l Gr-Bryl, 1,2, 4-oxadiazol-3- or -5-yl,
1, 3, 4-thiadiazol-2- or -5-yl, 20 1,2, 4-thiadiazol-3- or -5-yl,

1, 2, 3-thi adi azol -4- or -5-yl, 2-, 3-, 4-, 5- or 6-2Hthiopyranyl, 2-, 3-
or 4-4FLthHuﬂyrdmyla 3sabnrdtpyri dearnyallpyrezi ridl1ly- unsaturatedS-
6-, or 7-ben ; : b e : :
5 %6 Tor T Pisyepte fHetgboceyif (ERAREA TMgvids: & ko) £
6- or 75berﬂzQJp1§/¥1'ﬁoF‘?mbeZS' aherin 61 @ 72 bBAEEREASH| yﬂnd/szr 149r 5-_ 6-

or 7-benzi soxagel fhr Zor 40xy%?n 6at &ths 7m99nzbala§96¥bnt2'anﬁ' tIre 6 or

7- benzi sot hi,azolyl, 4- or 7-benz-2, 1, 3-oxadj azpo g %

4-, 30 5-, @eterocychic FAdirayl may. b mopo- mr gisups bputea By
8-isoquinoI|¢NU ,Hdl, GH, Gk, exg,om,gﬁmgrbazotyg -, 2-, 3-, 4-, 5-, 6-,
7-, 8- or 9-acridiny|, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-
7- or 8-quinazolinyl. The heterocyclic radicals can also be 35 partially
or full $0hydHegenst erefataktlan shbstfituted sor basbstdithrédo-2-, 0x3-, -4-

or. -5-furyl,3_g@,msAl Wﬂr&% th§en 14-101 22- E.WX' E“%Ufl.gﬁydrlQ' 20"
-3-furyl, 1, 3 di'oxol an- 4-yl 5 e ré%y dro-2- " or f?b

PCT/ EPOQ 0637 ©F3 ﬁﬂwzo ¥13. i3 hydido- 19X 5zpyraaolyl4- or 45-®Frolyl,
2, 5-di hydr 0-4-oxazolyt 3-, 3=4- Of- -oxPyr5oigdxadoly®; or-3-pyd+olisdinyl,
tetrahydro I5 “thiazolyl, 3—, 4- or 5-isothiazolyl, 2-, 3- or’

15 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore

preferably 1,2,3-triazol-1-, -4- or ~5-y1,
1,2,4-triazol-1-, -4- or -5-yl, 1l- or -5-tetrazolyl,
1,2,3—oxadiazol—4— or -5-vyl, 1,2,4-oxadiazol-3- or
-5-v1, 1,3,4-thiadiazol-2- - or -5-vy1,

20 1,2,4-thiadiazo0l-3- or -5-yl, 1,2,3-thiadiazol-4- or
~-5-y1, 2-, 3-, 4-, 5- or 6-2H-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,

25 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—benzisokazolyl, 2-, 4-, 5-, 6- or
7-benzthiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl,
4-, 5-, 6- ox 7—benz—2,l,3—oxadiazolyl, 1-, 2-, 3-, 4-,

30 5-, 6-, 7- or 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7- or
8-isoquinolinyl, 1-, 2-, 3-, 4- or 9-carbazolyl, 1-,
2-, 3-, 4-, 5-, 6-, 7-, 8- or 9Y9-acridinyl, 3-, 4-, 5-,
6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl. The heterocyclic radicals can also be

35 partially or fully hydrogenated. Het can therefore also
be 2,3-dihydro-2-, -3-, -4- oxr -5-furyl,
2,5-dihydro-2-, -3-, =4- or -5-furyl, tetrahydro-2- or
-3-furvyl, 1,3—di6xolan—4—y1, tetrahydro-2- or



-2- or -3-pyrolyl, tetrahydro-1-, -2- or 4-imdazolyl, 5'2,3-di hydro-1 -,

-2-, -3-, -4-, -5-, -6-, -7-1Hindolyl, 2,3-dihydro-l-, -2-, -3-, -4- or
-5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-I-, -2-,
-3- or -4-pyridyl, 1,2, 3,4-tetrahydro-I-, -2-, -3-, -4-, -5- or

~6-pyridyl, W02 81406@63anydro-1-, 10--16,--3., -4-, BETAFPOGLGR3QHy|, 1.,
2-, 3- or 4-pi per|d| nyl, 1-, 2-, 3- or 4 azepanyl 2-, 3- or

4-nor phol i nyLz_ £ﬁiéﬁ91dro a ,3-aahy@&o-é-pyran;dﬁ 1 43d| oxany-,  or
1, 3-di oxan-2-, - dr o- | pyrlda nyl
hexahydr o- | - S—Eyrrggyl4 of 55 b@?ﬁﬁPaﬂnyl I2 '2 6P p|pé4a2|n
1,2,3,4-tetrabyﬂYﬁrb1yl 2-1-, 327 -cd, 3—5yrro$1dln?1 Ortetfhhudrm41ﬂyl

1,2,3,4-tetrahydr/ - -6-, L0r I|nyI
20 Het is par |curorarl3y B %:('T‘lé’r dbltet—zrah%dé%rl4’ y%| d)?l 4 %ié&%&ﬂ@
5-, 6- 0I5 7- Zl—Brddbmiro Het 1- Qs,a—B- ,or-%-,ne@berecﬁ-arm‘fhtllé-i@@mbycl e

having 1 to n Loms Lch npy_be ubstitute o- or
di substi t ut e?ﬂ % !iifl?ﬁfB g MQ OAr aryI arﬂf;l Clé\lé %%&r%m

wherei n Hal , t%traBYQFarP(ylr ana ~Ar anave‘%ﬂ?é”@qulWé’-lneajm%@l%Y@%?r]a'bove
Het' is prefezal,‘)l y BlﬂSU@§tli_ﬂﬁﬁrﬂﬂyﬁpbsi)zLﬁeﬂ—@etﬁhﬁ@r&WIrC’lﬂl 2 4-

or 5-imdazolyl, 5- yr 0 pyr or
6- pyri m di nyTg - ofl 4- py$| dazrt nyl", @}/r%c?yz'% pjlr ag’l%‘ryq ve %%@Y%?ajr_
preferendde is2gjven3to py4+di n-Q-onr i Aol d?t yl ¥, 2-, 3- or
4-met hyl pyri gi ﬁlﬁeﬂduggl NHj S Pgef eéfb'&’-a%’éﬂq{'z';_éﬁl, 3- or

pyrrol - 3- yI am m‘dazol am ne,
pyrazol - ﬁymalznholunya;r pyt%ﬁmhﬁdypaﬁrrne PyTid-ox, TYOBTER, - 17 -
PCT/ EPOO/ 0639,74 QYbkafly3; OF RYB-Gibwdrapne, pyrinmdi No2- -5-y1,
hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-,
15 -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or
~-8-quinolinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-,

-5-, -6-, -7- or -8-isoquinolinyl.

20 Het is particularly preferably 2-, 3- or 4-pyridyl or
1-, 2-, 3-, 4~-, 5-, 6- or 7-1H-indolyl.

Het! is a 5- or 6-membered aromatic heterocycle having
1 to 4 nitrogen atoms which may be unsubstituted or
25 mono- or disubstituted by Hal, A, OA, Ar, OAr,
‘arylalkyl, CN, NO,, CF3; or OCF;, wherein Hal, A,
arylalkyl and Ar have one of the meanings given above.

Het! is preferably unsubstituted or substituted 2- or
30 3-pyrrolyl, 2, 4- or b5-imidazolyl, 3-, 4- or
5-pyrazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimidinyl, 3- or 4-pyridazinyl, 2- or 3-pyrazinyl.
Particular ©preference is given to pyridin-2-vy1,
imidazol-2-yl or 4-methylpyridin-2-yl.
35 | |
Het-NH is preferably pyrrol—2¥ or pyrrol-3-ylamine,
imidazol-2-, imidazol-4- or imidazol-5-ylamine,
pyrazol-3-, pyrazol-4- or pyrazol-5-ylamine, pyrid-2-,



pyrimdin-4-, pyrimdin-5- or pyrinmdin-6-ylamne, pyridazin-3- or

pyri dazi n-4-yl am ne, pyrazin-2- or pyrazin-3-ylam ne, where the

het erocyclic rings 5 nentioned may be substituted, preferably by al kyl .
Het 1-NH is particularly preferably pyrid-2-ylanmne, inidazol- amne or
4-mret hyl pyr iW@n-014P8%BAe. OA is preferdbly nethoxy, M)!%PO%/

butoxy, 10 furthernmore also pentyloxy or hexyloxy. Rl is preferably H or
A, where A ri)&E30f t he opreani n]g§rgav@nyggﬁyﬁe and | oyminpagid-cul ar Ho 15
R2 is prefer or A, where A has one of ani i ven above, and
is in partch5¥m?-Fhﬂ34| s pr%‘f’é’r‘ﬁlb PP Ar %‘? Hé?eréﬁg"A’?'ya?r‘?dmi%? have
one of the Wiﬂgslgwen a:liovqmamhzﬂ—nm-jabamimj ar pyz8@zlin- phen)dr

p- chlorophen en uoroph |, r.gphe or
mnitro- agb ? Y?Q‘g?’%ﬁbt hoggyﬁﬁgnyl %@é— met e%‘)?yp(%) (31 i rlylngso

3, 5-di chlwrmenhydnedymhzn]ye subphibated, 1pyeferabpyiehyl allkyll or 4'- (4 f
| uor obi phenyg )1 R4; ks " |,

CN, NO2, CFSﬂ%? %&S,lé eng.?%%,ﬂ?hiﬂl]}‘ %ré%rera andolgquﬁlazve %Qrﬁlﬁtﬁl the
nmeani ngs gi vEA14a30s- Zaﬁaamsnenorpérme*éhyépyraﬁann%m}M%G X is HN-C

(=NH) -NH, H3G C (=NH) -NH- or Hetl NH wherein Het'-NH has one of the
meani ngs g| ven above, ? i) I cul ar, ﬁ IS H2N- C(=NH) -

"B N - 1R, LRy PraPRTebly o BEiicHy qBEBPR. | RFRRBG) OF gutoxy,

4- et hyllmrlﬂuntﬁemamanalsd pentylé&ki?) on- hexyWekp1/ 05753 - 18 -

PCT/ EPOQ 06307 -(CH2) ‘(CH2)0 R4 :

R' is preferably H or A, where A has one of the
meanings given above, and is in particular H.

15 R? is preferably H or A, where A has one of the

meanings given above, and is in particular H.

R® is preferably H, Ar or Het, where Ar and Het have
one of the meanings given above, and is in particular

20 H, _ phenyl, pP-chlorophenyl, p-bromophenyl,
p-fluorophenyl, 3,5-dichlorophenyl, o- or m-nitro-
phenyl, p-; trifluoromethoxyphenyl, p-methoxyphenyl,
3,5-dichloro-2-hydroxyphenyl, naphthalin-1-y1,
biphenyl-4-yl or 4'-(4-fluorobiphenyl).

25
R* is preferably H, A, Ar, OH, OA, OAr, arylalkyl, Hal,
CN, NO2, CF; or OCF;, wherein A, arylalkyl, Ar and Hal
have one of the meanings given above, and is in
particular H - -and methyl. |

30 '

X is HpN-C(=NH)-NH-, H;C-C(=NH)-NH- or Het!'-NH wherein
Het!-NH has one of the meanings given above, and in
particular, X is H,N-C (=NH) ~NH-, H3C-C(=NH) -NH-,
pyridin-2-ylamino, ' imidazol-2-ylamino or
35 4-methylpyridin-2-ylamino.

Y is - (CHz)n_



wherein nis 2, 3, 4, 5 or 6, in particular 3 or 4, and mis O, 1 or 2, in
particular 0, and o is 0, 1 or 2, in particular 0 or 1, and R4 has one of
the nmeanings given 5 above. Zis NR2 or CH R, vvherein R2 has one of the
neani ngs given above. and is in partlcul ar NH or Al ly, the
i nvention pMRi 933 ticul ar t hose L8 enpounds of ?F@ FB?’?MP%”%. n whi ch
at |l east one of the radicals nentioned has one of the preferred neani ngs
gi ven above. Sonme preherred groups of conpounds can be expressed by the
fol | owi ng par{CH)), (CHA,t o Ir 15 which correspond to the fornula |
and in which the dbeal s that are not specified in nore detail are as
defi ned under fornula but in whichinla) Xis HZNNC (=NH) -NH, in Ib)
Yi s -(CH) -Ir (CH)o " 20 R4,in lc) Zis NR2, inld) Zis CHR2, inle)
Xis HZN-C (=NH) -NH, H3C C -NH _or, Hetl-NH _and_25 Y is - (CH2),,
inif) Xis SN LE a?hd 4v P O (1} (BRBFECURATI 1 Pg) 4x AR
H2N- C(=NH) - Mitisorgjetl-dd+2, dipart{&idearne, 80AR3 d8 Oy, 1 6xi 2,Ndn WO
OL/05753 - 19t FRLEPOP 0007 oh ki)' 5atPhe CehMibanlilps Blvet A 2
is NH and Y§ _
above

&

7 is N-R?> or CH-R?, wherein R? has one of the meanings
given above, and is in particular NH or CH,.

10 Accordingly, the invention provides in particular those
compounds of the formula I in which at least one of the
radicals mentioned has one of the preferred meanings
given above. Some preferred groups of compounds can be
expressed by the following partial formulae Ia to Ir

15 which correspond to the formula I and in which the
radicals that are not specified in more detail are as
defined under formula I, but in which

in Ia) X is H,N-C(=NH)-NH-,
in ) Y is .(CH,)Q(CHZ)O.
20 R4 ,
in Ic) A is N-R?, '
in I4) p2 is CH-R?,
in Ie) X is Hy;N-C(=NH)-NH-, H3C-C(=NH)-NH- or
Het!-NH- and
) 25 Y is _(CH2)n:
in If) X is HoN-C(=NH)-NH- and
Y is '(CHz)/w@—(CHz)o’
R4
in Ig) X is H;N-C(=NH) -NH- or Het!-NH-,
Y iS _(CHZ)n_I
30 R3 is Ar,

Z is NH,



S5RA inli) Xis HZNC(=NH) -NH or Hetl-NH, R3is Ar, Yis - (CH2) n- and
Z°i s CH2, 10 in k) Xis HONNC(=NH-NH, R3 is Ar, Zis CH2 and Y is
(CH2) fff (CH2); R4 15 inIm Xis HZN-C (=NH) -NH, H3C-C (=NH) -NH or
"-NH, (CHZ) \ (CR)o R4 Zis :
are H, R3 |§J°Ar O(Jgé?ﬁssaH Het' is 4-methyl pyridi n-Z-yE,T(}%;II’?lHZOG%g"yI or
i m dazol - 2-yl, 25n|s3or4 mis Oand ois Oor 1, inlIn) Xis
H2N—C(:NH)-NH- or Het'-NH, 30 Yis - (CH2) n- or WD 01/05753 - 20 -

PCT/ EPOOY 063_qu H)(OHR)x f - (G )ON-B4=ng)LgEMH RL, R2 are H, R3 is phenyl
whi ch is unsu stltuted ;0r 5 nmono-, di- or trlsubstltuted by OH,
is Ar,
zZ is NH and
Y is -(CHz)W@-(CHz)O-
5 R,
in TIi) X is H,N-C(=NH)-NH- or Het'-NH-,
R3 " is Ar,
' is -(CH3y),~ and
Z is CH,,
10
in Tk) X is H,N-C(=NH)-NH-,
R3 is Ar,
Z is CH; and
Y is '(CHz)M—Q(CHz)O-
. e
15 in Im) - X is H,N-C(=NH)-NH-, H;C-C(=NH)-NH- or
Het!-NH-,
Y . is -(CHz)n- oY
-(CHZ)Q(CHZ).,-
R4
A is NH or CH;
20 R', R?® are H,
R? is Ar,
R®  is H,
Het! is 4-methylpyridin-2-yl, pyridin-2-yl
or imidazol-2-y1, '
25 n is 3 or 4,
m is 0 and
o is 0 or 1,
in In) X is H,N-C(=NH)-NH- or Het'-NH-,

30 Y " is -(CHy)n- oOr



OA, OCF3, NO2 or Hal and which may be substituted by a phenyl which is
ungubstituted or nono-, di- or trisubstituted by Hal such that an 10
unsubstituted or substituted biphenyl is forngd or2unfubst!tyéed Paghtryl,

.is H Het! is_.4- | pyridin-2-yl, or pyridin- -yl _or_imdazol -2-yl,
?g hsis 3 or "9 aﬂ§/H§&E§ gyand 0 isyO‘o?Olr in 1o) X |BCTLRPQOLASBORH- or
Het'-NH, 20 Yis - (CH2) n- or -(CH2) Mﬁmp RﬂlZis GQ,?, mee

[ 5 R3 i's phenyl which #Synsubstituted or nono-, di-

r}i35§slftﬁie§ by OH, pOA,yOCﬁ§H2|ﬁ' afldeand whi ch may be substituted
by a phenyl which is unsubstituted><nono-, di- or 30 trisubstituted by
Hal such that an unsubstituted or subsRTtuteq bi phenyl is forned or
unsubstituted naphthyl, Het' is 4-nmethyl pyridin-2-yl, pyridin-2-yl or _
i i dazol -2-yl, WD 01/0%753 - 3% NHpCT/ EPOO/ 06307 n is 4 and m o are 0, in
Ip) X is H2N-C (=NH) -RH ®F &eeluN+, 5 Yis - (CH2),,- or

R3 is phenyl which is unsubstituted or

5 mono-, di- or trisubstituted by OH,
OA, OCF3, NO; or Hal and which may be
substituted by a phenyl which is

unsubstituted or mono-, di- or
trisubstituted by Hal such that an
10 unsubstituted or substituted biphenyl

is formed or unsubstituted naphthyl,

R* is H, _

Het! is 4-methylpyridin-2-yl, or pyridin-
2-yl or imidazol-2-yl,

15 n is 3 or 4 and
m is 0 and
o is 0 or 1,
in To) X is HoN-C(=NH)-NH- or Het!-NH-,
20 Y is - (CHy)n- or '
“C“z’f@‘c”z’f
R4
A is CHa,
R!, R® are H,
R* is H,
25 R3 is phenyl which is unsubstituted or

mono-, di- or trisubstituted by OH,
OA, OCF;3;, NO; or Hal and which may be
substituted by a phenyl which is
unsubstituted or mono-, di- or
30 trisubstituted by Hal such that an
unsubstituted or substituted biphenyl
is formed or unsubstituted naphthyl,
Het' is 4-methylpyridin-2-y1, pyridin-2-y1
or imidazol-2-y1,



-(CH2) (CH2)o- R4 Zis NHor CH2, R., R are H R4 is H 10 R3 is phenyl
which is unsubstituted or nono-, di- or trisubstituted by OH  0A OCF3,
NO2 or Hal and which may be substit ut ed by a phenyl which is

unsubstituted or nono-, di- or 15 trisubstituted by Hal such that an
unsubstit ut e®r BLAFTIUt ed bi phenyl - 24 fornmed or un®PCr$EPDOYEE30apht hyl
Hetl is 4-nmethyl pyridin-2-yl, pyridin-2-yl or imdazol-2-yl, 20 nis 3 or
4, mis O and o is 0 r 1, iy lgdl @ is unsubstituted bi phenyl-4-yl or is
25 phenyl which is nono-, di- or trlsubstituted by Hal, inlIr) Xis H2N-C
(=NH) -NH or Hetl-NI—I—,m'\OisaIe(@HZ),,- -(CH2) '\ (CHx)o' 30 R4 Zis
NH or CH2, Rl, R are H R4 is H WO 01/05753 - 22 - PCT/EPOO 06307 R3 is

bi phenyl - 4-yl, hl or qphenyl .or dj_chl grophen Fbtl is
4- et hyl pyri di |n%§5 ggrldlnlf @?ﬁ g# Nﬁ?a§§o|°§ é?tl ris 3 or 4,
5

is -(CHz)p-
-(CH:)WQ-(CHQO-
. R4 .
Z is NH or CH,,
R, R? are H,
R* is H,
10 R3 is phenyl which is unsubstituted or
mono-, di- or trisubstituted by OH,

OA, OCF3, NO; or Hal and which may be
substituted by a phenyl which is
unsubstituted or mono-, di- or
15 . - trisubstituted by Hal such that an
unsubstituted or substituted biphenyl
is formed or unsubstituted naphthyl,
Het! is 4-methylpyridin-2-yl, pyridin-2-y1
or imidazol-2-vy1,

20 n is 3 or 4,
' m . ' is 0 and
o "is 0 or 1,
in Iq) R3 is unsubstituted biphenyl-4-yl or is
25 : phenyl which is mono-, di- or

trisubstituted by Hal,

in Ir) X is H,N-C(=NH)-NH- or Het!-NH-,
-(CHz)fE;L(CHz)o-
30 | R¢ ,
-z is NH or CH,,

R}, R? are H,
R? is H,



mis O and o is O or 1. The conpounds of the formula | and al so the
starting 10 materials for their preparation are otherw se prepared by

nmet hods known per se, such as are described in the literature (for exanple
in the standard works, such as Houben-Weyl, Methoden_der or%gnischen

Chiemi e [ Met WRIs 03AO0RASRni ¢ cheni st ry] 22G8or g- Thi ene- BE/EF00406307ar 1), 15
and nore specifically under reaction conditions which are known and
suitable for the reactr®dons nme i dvshenyil-4-hgbe r4achilosspheayilantoax whi ch
are known per se and are not, @Eﬂﬁk:qﬁg here i;n nore detail can also be
enpl oyed. 20 If desired, the starti raterT ® s can also be formed in
situ, so that they areHeiot i sicd atdethefttoyrioyird diegetilon mytighia42rylar e

i medi ately reacted further t Ys TRV e cqupounds of the forrmula I. 25
Compounds of the fornula I cé%ﬁﬁ%ﬁéiéi ;fgggobtained under the conditions
of a pepbide synthesi 2 It isis advahtbgeous to enpl oy customary nethods of
peptide synthesis, aspdescrijkedy 4 exanple, in Houben-Wyl, .30 1.c.

Vol une 15/11, pages 1 to 806 (1974). .The direct precursors of the conpounds
of the formula I can @l so bédSyht¥estzed on a solid phase, for exanple a
swel | abl e pol ystyrene resin, for exanple according to 35 Merrifield
(Angew. Che 97,. . 801- , 8 | le fo S splid e, in
principle,!ﬁ € gﬁﬁgépgééaéﬁﬁngaﬁ,§#3%ﬁgf5§%lé?afgg%ggoﬁﬁé-5ﬁ%§§SI%£ptide
cheni st 19 omatietisls atod thetieprepas@tOibrO5758 otherwipeT/EROGEEB07

Sui t abl e polypenlensERPRnbwiBlsly A, ALEROLEMRIYE aseli fhedasas dief erably

havi ng hydrgP_lllc properties, )
iterature (for example in the standard works, such as

Houben-Weyl, Methoden der organischen Chemie [Methods
of organic chemistry], Georg-Thieme-Verlag, Stuttgart),
15 and more specifically under reaction conditions which
are known and suitable for the reactions mentioned. In
these reactions, variants which are known per se and
are not mentioned here in more detail can also be

employed.

20
If desired; the starting materials can also be formed
in situ, so that they are not isolated from the
reaction mixture but are immediately reacted further to
give the compounds of the formula I.

25

Compounds of the formula I can preferably be obtained

under the conditions of a peptide synthesis. It is

advantageous to employ customary methods of peptide

synthesis, as described, for example, in Houben-Weyl,
30 1l.c., Volume 15/II, pages 1 to 806 (1974).

The direct precursors of the compounds of the formula I

can also be synthesized on a solid phase, for example a

swellable polystyrene resin, for example according to
35 Merrifield (Angew. Chem. 97, 801-812, 1985).

Suitable for use as solid phase are, in principle, all

supports as known, for example, from solid-phase

peptide chemistry or nucleic acid synthesis.



for exanpl e crosslinked pol ysugars, such as cellul ose, sepharose or
Séphadex(r), acrylam des, polyners based on 5 pol yethyl ene glycols or
Tent akel pol ynere(r). The solid phase used is preferably trityl chloride
polystyrene resin, 4-methoxytrityl chloride resin, Merrifield resin and
Wang rosi n. W PIO57%E&mounds of the Rdrmula | can bBc36F559285§§7
reacting a conpound of the fornmula Il with a conpound of the fornula |11

fol | owed by gidmeitidle ofpdigmerirot enippterigr aupsenialbe avei dpphgmeridb It is
al so possi bl e t.a, obtain the c¢o nds _of. th | A, L Lng a
conpound of%ﬂﬁgacﬁ f%?lErﬁ%F%BBEYC%ﬁ&iﬂ%ﬁ%ﬁé%$é§%g%%ugéoéggggkgbmed by
renoval of tfiver exatelei ceogsbipked2@oliysugems.i repcleassi orlivlpeeferably
carried out J rese ede 3 e XSk

car bodi i i a8 Beosd (77 BEpraeR” (7 QL IE B0 Hol i BHBRE 8n

pr opanephos FedvetaignRe | gdvceds Aﬁﬁeﬁ?e%h%h$199§8@?r92,n%@g),5011d

di phenyl phogith@ie/| ugehdei Or pFeFlehady25trityl chloride polystyrene

N-.et hoxycar bony,l - | ,[f-di dr oqui no]Idi(gﬁ in.an inert sol vgnt for exanple a
haIogenatedxﬁ§§Fbca'Hﬁﬂﬁﬁﬁﬁﬁl Ev i St ortdee hans? | MeRRIELRLY T66A as

t et r ahydr of wmh Waing diesdane, in an am de such as DMF or di net hyl acet am de,
inanitrile such as acetonitrile, in dinmethyl 30 sulfoxide or in the

presence of these solvents, at tenperatures between approximately -10 and
40, prider hlus.becoppauodanceB0thet formelant agasusbeo obtmingd @yl ut e

sol utions t QA &NLbABBLAGYIG tﬁaCkbﬁhhanI&ameJhtaaaoingbﬁhaol ecul ar
peptide 35 formation. Dependln& on the conditjons %%gk%%?d’oé e reaction
d <24 =

time is betfeentB®me fFFAYLEs Idhd 14£Ubwedo BY/ 05 4 the
PCT/ EPOQ 06 3¥6t ddtsivearfursorgao s sfl iidieHayel a |1 and/or 1V, it is

15 It is also possible to obtain the compounds of the
formula I by reacting a compound of the formula IV with
a compound of the formula Vv, followed by removal of the

protective Tgroups .

20 The coupling reaction is preferably carried out in the
presence of a dehydrating 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-

25 N—ethoxycarbonyl.él,2-—dihydroquinoline, in an inert
solvent, for example a halogenated hydrocarbon such as
dichloromethane, in an ether such as tetrahydrofuran or
dioxane, in an amide such as DMF or dimethylacetamide,
in a nitrile such as acetonitrile, in dimethyl

30 sulfoxide or in the presence of these solvents, at -
temperatures between approximately -10 and 40,
preferably between 0 and 30°. It is advantageous to
work in dilute solutions to promote intramolecular
cyclization rather than intermolecular peptide

35 formation.

Depending 'on. the conditions employed, the reaction {:ime
is between some minutes and 14 days.



al so possible to enploy derivatives of conpounds of the formula Il and/or
|V, preferably a pre-activated carboxylic acid, or a carbonyl halide
symmetric or 5 mxed anhydride or an activated ester. Such radicals

the activation o rboxyl group i ical acyl gt] |
descri bed iﬁ'?he(;”ﬁ?%?ure y(fgr ega'n‘gq y"Pn t he stgn%gupﬁ&?%d C

Houben- Wyl ,

Met hoden der organi schen Chem e, Georg-Thi ene-Verl ag,

Stuttgart). Tustemdedf esompsunds. ofidvhet dgevudhy Iffoamdd om I8t Ut fis
exanpl e by agfld!00s0l T EPLo Obnh BY I6@EY SUEELBLMRE comb3trRAUS Alhd S
ne 5 solv f a ony

generally carried ou

I an i ent, | car hali1de 1Is

, a
for
are
as
10

used

in the presefeemuld Bh aend/®rndeEV. pr srafemaplar ad ompgnacHag@Eeduch as

triethyl am nearigh0pt fy! 8B HI, Nr PYT cdkBEngl HIAIRM | Ne. shimeRyial s be
favourabl e to, add an_ alkali netal or 20 alkaline earth gﬁtal dr.oxi

carbonat @ or™i¥ed 5 PRbSEEderO%nGtheRCELVREEE £58&EHc atP

offadierals k

de,
al i

netal s or alketi nhecantbivetods, dff etheabtarledxypoigassipuminsadipigakal ci um
or caesium 25 The. conpounds. of the formula. an, fur r nor.e t
by l|iberati n%cﬂ‘uaetfﬂ‘?? orﬁ?%cgilrorﬁn%ﬁeongﬁn%c%érble\%at H/les&% rs""!o)_ll R/eo]%)%;etslluge?
particul ar h{yfiool gzsampler inbyhbydiandavkly wiosks3@uehe fasr Hahksararfanky
materials f I S| : 0 I S _h@s; ' er
%eél{ikﬁ%é:? \6‘2455’ ab?g%ﬁlg.,sgﬁgh g&g@ﬂna O%’é, R dHastendifdr id)

correspond to

or mu I nst one or nore free am no

ai ned
in

W se
and/ or

hydr oxyP0gr o¥gattedfEhi n corresponding protected anino and/or hydroxyl
groups, in paétivated é&besfs3arvhbalanithgkeadl19f farmdd\igf itu Cafdy a

PGL- N group,

ich PGL, | ] tect | .and/qr th
i ch, U nat cSTPRPLE 1Y At oR of OPI9F B Bo BRI B AP oy

protective group, for exanple those which

15

20

25

30

35

The reaction 1is generally carried out in an inert
solvent, if a carbonyl halide is used in thé presence
of an acid binder, preferably of an organic base, such
as triethylamine, dimethylaniline, pyridine or
gquinoline. |

It may also be favourable to add an alkali metal or
alkaline earth metal hydroxide, carbonate or
bicarbonaté, or another salt of a weak acid of the
alkali metals or alkaline earth metals, preferably of
potassium, sodium, calcium or caesium.

The compounds of the formula I can furthermore be
obtained by 1liberating them from their functional
derivatives by solvolysis, in particular hydrolysis, or
by hyarogenolysis.

Preferred starting materials for the solvolysis or
hydrogenolysis are those which otherwise correspond to
the formula I but, instead of one or more free amino
and/or hydroxyl groups, contain corresponding protected
amino and/or hydroxyl groups, in particular those
which, instead of an H-N group, carry a PG!-N group, in
which PG!' is an . amino protective group, and/or those
which, instead of the H atom of a hydroxyl group, carry

a hydroxyl protective group, for example those which



WD 01/05753 - 25 - PCI/EPOQ 06307 correspond to the fornula I but carry,

i istead of a group -COOH, a group -COOP&, in which PG is a hydroxyl
protective group. 5 It is also possible for several - identical or :
different - protected am no and/or hydroxyl groups to be present in the
mol ecul e of WRe 814P57HY naterial . |f- 2he protective RARFRIGAEAAR di fer
fromone another, in many cases they can be split off selectively 10 (cf.

T.W G eene, c&&%ofmt Sbo P{:Héecﬁdﬂﬁzlq OtPButn c&FHP)I GBSt 6F, aznd Ed.
Wl ey, New York 1991 or ci enski, Prot ekkll ngPé_‘,' Qu% 1s Ed Georg

Thi ene Ver | agFO@R ut gt 2 ﬂEW‘?orQo Rgoq 1 W

Conpr ehensi veréxgaviee Syndlipsi s, Vol. 6 15 (Eds. B. M Trost, |I. FI em ng, E.
Wnterfeldt), Perganon, Q(ford, 1991, pages 631-701). The term "am no
protective group” is generally known and relates to groups which are

sui t abl e5f orItpr ofiect edgo 2®C(Sﬂid:;'!l€i ng:;ozan sevevalroup fdemtdieedi calr

reactions. Té{Pf]@éi»eﬁHCh ol H&Mzarhyaméaepft biiled

substituted acy aryl, aral koxy rret Fn aral gr oups. Sl nce t he am no
protective gPOUBECEPBt  éRDVEE maflee ?h@fdé%ier e?cFarrédé’cq R Eialeadit on

sequence), 25hé hpirbtBatike duPsZ prdsdithedIt 58r NGroff ldﬂecaalnotﬁwyever

t hose having, 1-20 carbon _ato are prefe red The te "is to
be mterpret%’i‘] i i* e cBFSﬁdreTEPegengénl n©€onF&8dti%n ?éénh ?%ecp‘%'esegrﬁ
processi10 It (¢fict UleW. @rgéngy oupsGder iwets f r cRratephave c,GB0umws aIerhat ic,
aronatic or {P% £9Ey%ﬁ&?fﬂ xylé Cd Et%l ds r1e§,ul fﬁEOcYggkdslg

particul ar xycar bo ’ken oxycdr bon aryl oxycar bon above
all, aral koRy@armfhy?ngkbups P@(feﬁqﬁsezg of Gg@@lwsacyl 1gkoE@s., aere%ﬁ?kanoyl

such as acetihi eé ORF&¥MAg, Deltigard ar ahkanopbk, sutdoss mphemdmeetyl:
aroyl, such as
H. Waldmann in Comprehensive Organlc Synthesis, Vol. &
15 (Eds. B.M. Trost, I. Fleming, E. Winterfeldt),

Pergamon, Oxford, 1991, pages 631-701).

The term ;amino protective group” is generally known
and relates to groups which are suitable for protecting
20 (blocking) an amino group from chemical reactions.
Typical such groups are, in particular, unsubstituted
or substituted acyl, aryl, aralkoxymethyl or aralkyl
groups. Since the amino protective groups are removed
after the desired reaction (or reaction sequence},
25 their nature and size is otherwise not critical;
however, those having 1-20 carbon atoms are preferred.
The term “acyl group” is to be interpreted in the
broadest sense in connection with the present process.
It includes. acyl groups defived from aliphatic,
30 araliphatic, aromatic or heterocyclic carboxylic acids
or sulfonic acids, and in particular alkoxycarbonyl,
alkenyloxycarbonyl, aryloxycarbonyl and, above all,
aralkoxycarbonyl groups. Examples of such acyl groups
are alkanoyl, such as acetyl, propionyl, butyrvyl;
35 aralkanoyl, such as phenylacetyl; aroyl, such as
benzoyl or toluovyl; aryloxyalkanoyl, such as
phenoxyacetylf alkoxycarbonyl, such as methoxycarbonyl,
ethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, Boc,



benzoyl or toluoyl; aryloxyal kanoyl, such as phenoxyacetyl;
al’koxycar bonyl , such as mnet hoxycarbonyl, ethoxycarbonyl,
2,2,2-trichl oroet hoxycarbonyl, Boc, WO 01/05753 - 26 - PCT/ EPOQ 06307

2- i odoet hoxycar bonyl ; al kenyl oxycarbonyl, such as allyl oxycarbaonyl. (Al oc),
aral kyl oxycd#®orR4/ Q@33 as CBZ ~(synohyifous with 2), PCT/EP00/ 06307
4- met hoxybenzyl oxycar bonyl (MJZ), 4-nitrobenzyl oxycarbonyl or

?-Tl U?Lelny! lrmthxtawcbqrbr;dr&n(f_mc) ;aﬂkéﬁiamxyle?ﬁrlbo;{nyl) et hexghar beryl ;

ri methyl si oxycarban 0oc), Or u S a _
4- et hoxy- 2,%#%%’?%‘%‘?%? né‘?g% * bn§Fa?k¥#§?{yc%¥n%?fé¥%egﬁgkrﬁ R& pchg’[ ective
groups are Byndapwowshdwishod) f uéthethoxgbénzpboxytarhdnwtet(PMOz)10 The
term "hydr oxyl ' QURS oA al ] :@,@g es to
groups whi cﬁdaﬁggﬁi&yﬁo}%r p? oiflectéli(r)lg@g@%ru r gé%’ll%?g%p fr gjr%l%éﬁ}elm cal
reactiond. G&Me®al such * groups Qréﬂhﬁﬁﬂﬁﬁgiﬁﬁ%ﬁDG%@@XMFQHQQE£MHtuted
olr kS:Jbst it Ut@ﬂiﬁﬁ&?yl@i@i‘él/&hoﬁéa&biﬁﬁrl fifwl'ecgi)O,Up%r ar&&ygwlﬂiwﬂmr,‘e alt s;)
al kyl groups -,, aryl- or a Si roups, or -.or,_Q, S-acetal s.
The nature éﬁﬂg%i§§(ﬁ‘T?gb?§¥ﬁ%2§1ébgﬁ%%%gﬂngﬁ?€%b§ulg?%y%oﬂ i’ti cal
since they arefermmsddaadaon ptdoeecRlvehegriesps edireheBocal Freact iam@ or
reaction se e; i | a havi ng 1-20, in

particul ar ﬁ‘g& c%%ﬁ)%é%%pn%ezasg%&p%@ %‘?d h%/%réj%%/] protective groups are,

inter allPa, aral kyl groups, such as benzyl, 4-methoxybenzyl or
2, 4-di et NoXyRengyim 2hyBEGH10FAMRSCIN GRolienZoy| a9boP didd:ahanzoy!
acyl groups, such as, acetyl or "pivaloyl, p-_toluenesul fonyl = alkyl
groups, suchedml BPLBERE- PtRyIIrBIRS ambd chy pye, sHibAtle yIEH oups,
such as trinptdeecting aTMpydrokyli spwpy Egohy| cdmB&A1 reactions.
ter . butyl gt iyl £11V15,(1BS) 30000171 eLbyTsiTlly iRl ey
15 unsubstituted or substituted aryl, aralkyl, aroyl or
acyl groups, and furthermore also alkyl groups, alkyl-,
aryl- or aralkylsilyl groups or 0,0- or O,S-acetals.
The nature and size of the hydroxyl protective groups
are not critical, since they are removed again after
20 the desired chemical reaction or reaction sequence;
preference. is given to groups having 1-20, in
particular 1-10, carbon atoms. Examples of hydroxyl
protective groups are, inter alia, aralkyl groups, such
as Dbenzyl, 4-methoxybenzyl or 2,4-dimethoxybenzyvl,
25 aroyl groups, such as benzoyl or p-nitrobenzoyl, acyl
groups, such as acetyl or pivaloyl, p-'toluenesulfonyl,
alkyl groups, such as methyl or tert-butyl, but also
allyl, alkylsilyl groups, such as trimethylsilyl (TMS),
triisopropylsilyl (TIPS), tert-butyldimethylsilyl (TBS)
30 or triethylsilyl, trimethylsilylethyl, aralkylsilyl
groups, such as tert-butyldiphenylsilyl (TBDPS), cyclic
acetals, such as isopropylidene, cyclopentylidene,
cyclohexylidene, benzylidene, p-methoxybenzylidene or
o,p-dimethoxybenzylidene acetal, acyclic acetals, such
35 as tet_rahydropyrényl (Thp), methoxymethyl (MOM) ,
methoxyethoxymethyl (MEM), benzyloxymethyl (BOM) or
methylthiomethyl (MTM). Particularly preferred hydroxyl



groups, such as tert-butyldiphenylsilyl (TBDPS), cyclic acetals, such as
i Sopropyl i dene, cycl opentylidene, cyclohexylidene, benzylidene,
p- nethoxybenzylldene or o, p-di net hoxybenzyl i dene acetal, acyclic acetals,

such 35 as tetrahydropyranyl (Thp), nethoxynet hyl
net hoxyet hoﬂ%et‘hijl %/) benzyl oxymetdkyI~ ( BOW or%ﬂ(ﬁ%‘?’@ﬁé{oﬂyl

(MIM. Particularly preferred hydroxyl WO 01/05753 - 27 - PCT/ EPOQ 06307
protective gspsctdve beyityips aaeéylberdAfl,- bakpltydnd tdBS-bubtel | ider ati on
of the conp s of the formula | from 5 their functional derivatives is,
for the prot Tve group enployed in each case, known fromthe literature
(for exanple TW Geene, PPGM ths Protective Goups in' Organic

Chem stry, = r J (o] Pr, ti ng

G oups, 1st d giBegélgrgénThl ene ?méggétg tol%arth%< \?vﬂrﬁri(grhkI 15310% is
al so posBi blthetr edfnstinnala md@rmémvsér ig., whf-@ﬁ dike mot@&’ﬁw@wed |n
nore detail esg mpaspeal ihhe@alcdr midse ) pﬁé\mbefgamvmeqllt@&tm% 15
associated acjd addition salt u5| n an acid exanpl esp&y reactlon of

equi val ent a ts TR baleW- ofiiCERE aci B cﬁr?‘anw‘ﬂ?l%ft Eiv&ich as
et hanol , anwrmeqnemmmrmmtﬁl dzn@hEdbh, ginié ephy Neot ozg:rk cally

accept abI e sﬁg £ pargl % aé ]?slw tq;lloetl{cpgl té}osugseactll Q. IS thus
possi bl e to Us€ |nor anic ‘aci dr exa furic-adid, SSul urous
acid, @Dt hiGeoxg fEhiemei Vertagci ﬂtum;'gabhah bTeucV@gk,sG-@ﬁ4és Ipydsochl ori c
acid or hydr&fg&%&s%ﬂe E’Soéﬂﬂﬁi’éycvaﬁﬁéﬁﬁs &H60mAPer! Yo AR @re

ort hophosphoric dacid, | fam c acid, furthernore organic acids, in
particul ar DR% ﬁmt'r%,‘m%@lb?é?‘?’&e %‘I’%ﬂﬂpﬂ&‘??% aromatic or het erocycl iC
nmono- or pol ybasic carboxylic, sulfonic or sulfuric acids, for exanple
formc acid, aci)ese O%Id

the formula I can be converted into the
15 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, and
subsequent' evaporation. Acids which give physiologi-
cally acceptable salts are particularly suitable for
20 this reaction. It is thus possible to use inorganic
acids, for example sulfuric acid, sulfurous acid,
dithionic acid; nitric acid, hydrohalic acids, such as
hydrochloric acid or hydrobromic acid, phosphoric
acids, such as, for example, orthophosphoric acid,
25 sulfamic acid, furthermore organic acids, in particular
aliphatic, alicyclic, araliphatic, aromatic or
heterocyclic mono- or polybasic carboxylic, sulfonic or
sulfuric acids, for example formic acid, acetic acid,
propionic acid, hexanoic acid, 6ctanoic acid, decanoic
30 acid, hexadecanoic acid, octadecanoic acid, pivalic
acid, diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid,
35 methane- or ethanesulfonic acid, benzenesulfonic acid,
trimethoxybenzenesulfonic acid, adamantanecarboxylic
acid, p-toluenesulfonic acid, glycolic acid, embonic
acid, chlorophenoxyacetic acid, aspartic acid, glutamic



propionic acid, hexanoic acid, octanoic acid, decanoic 30 acid,

héxadecanoi c aC|d oct adecanoic acid, pivalic acid, diethylacetic acid,
mal oni ¢ aci d, succi ni ¢ acid, pinelic acid, fumaric acid, maleic acid,
lactic acid, tartaric acid, malic acid, citric acid, | uconi ¢ ac

ascorbic aciW® MWATIRX acid, isoni co&it acid, 35 R&FHER@°’853°7

et hanesul foni ¢ aci d, benzenesulfonic acid, trimethoxybenzenesul fonic acid,
adamant anecadmx i (‘pr@pjrcb p- tg)ijdm}sﬂd:fonaelacl d, pgliydelkicc aejcd,d enboni ¢

acid, chlorag acetic acid, ;aspartiic_acid, - 28 -
BT EPOU 06 S0 A G PR SO caBite, Y pRErangSagboRy it

par achl or optemiakyi sobluguse acldphogph@hexanenaphbhyﬂenemanpd glaamgbse

1- phosphat e, _ dE%¥%¥EH %QPGQ a r Eyl furic
acid. Salts wt YSi 0 oglca??y una éagiﬂﬁgl&fogggxénga%h

pi crat esb cé?hXﬂalQﬂézﬂ:P-qaéﬂl}Sol a‘%féa%@ﬁp'éﬁlbb%rl fgcide, cokpsunde*SMmplice

formula I. @%dhaad) hercalﬁanse wsepouds igbikke fonapba IpwaiEpe t@-@verted
wi th bases for exanpl e_sodi un1h dr de_or Botas un1h drOXI%ﬁﬂﬁé
ta

sodi um car bdTPRRP B0t 8 si hecar Fnto%Phe t rr% BShdi in
particul ar addebournd abf othealfbafnune e[ardain rmé ad:on'@dértda(ﬂOWﬁ.hh cbarsreaspondi ng

Aot Um sal { fr SUARH S S3k1Sn HSal it e BT SocsUSL Wiad gpnigym sal ts,

for exanple opropy n|un1salts
nmonoet hafol -sodidiret tmﬂtbonadre dl¢$OpPOP§$amnl gnrbanese)cyen@nexwhe

di cycl ohexyl P AuR $ald S mellaENZ et @Qﬂ%lwm@llﬂgllsa all Uldgher mor e,

for exanple, salts wth arginine or lysine. 20 The invention furthernore
provi des t h@kkalige t hearEBmpdftdd of Phe fdERAUI atlhe angosresponding

phar maceut i -an@fdd YundCCeRilaly . s@hiitdblie pr eRdrdsg amRhar mageticrére
substituted ammonium salts, for example the dimethyl-,

15 diethyl- or diisopropylammonium salts, monbethanol—,
diethanol- or diisopropylammonium salts, cyclohexyl-,
dicyclohexylammonium salts, dibenzylethylenediammonium

salts, furthermore, for example, salts with arginine or

lysine.

20
The invention furthermore provides the use of the
compounds of the formula I and/or their pharmaceuti-
cally acceptable salts for preparing a pharmaceutical
preparation.

25

The invention furthermore provides pharmaceutical
preparations comprising at least one compound of the
formula I and/or one of its physiologically acceptable
salts or solvates prepared, in particular, by a non-
30 chemical route. For this purpose, the compounds of the
formula I can be brought into a suitable dosage form
together with at least one solid, liquid and/or semi-
liquid excipient or auxiliary, and, if appropriate, in
combination with one or more further active compounds.
35 '
These preparations can be used as medicaments in human
or veterinary medicine. Possible excipients are organic
or inorganic substances which are suitable for enteral



preparation. 25 The invention furthernore provides pharmaceutical
prieparations conprising at | east one conpound of the formula | and/or one
of  its physiologically acceptable salts or solvates prepared, in
particular, by a non 30 chem cal route. For this purpgse,, the conpounds of
the formul @F 733 ought into a 5% abl e dosage POAERCOIAEIAT with at
| east one solid, liquid and/or sem - liquid excipient or auxiliary, and, if
appropri ate, (fidgr Coxdgpdéi oorslih operentsvad f vt helopdetalve scmipriunds. 35
These preparations can_be used as di ¢ nts_in. hu or,.yeterinary

medi ci ne. P&%%‘f]eoréxc? |8en glgr%e gl?’ga ?ocrEE o?e?%%rgggfg% st \ét a(r?l’l(r:oé’s%alv\hi ch
are suitabl edpownder alfoMD 62405YE3 watdy - PETLERDDL063DYs, (fenzwdanpl e
oral), parelfidloft, t ORI LA Nb1y8bial! Oty £ind0 Rlydaact wi th
t he novel conpounds, for exanple vvaYer , vegetable olls, benzyl alcohols,
al kyl ene5gl y@kresrobl yetigatntey yoslatin, gl gesbehyerabes: at®icedd in,

car bolhydra,t e.lﬁalc&'é:r@bf-%r Ia@;t.alpf@,or ﬁhéﬁéhig}‘i{ﬁg%m&,ﬁar ghec tang and
petrol eum je . Jablets, pills, coated tablets, capsules, rs,

granul es, sﬁ‘%}é&‘?l?‘ﬁf‘ceé’ Ydr op&aP ‘?fesuseé’}i&ﬁ'parf Eﬁ?gr, "‘fpag’\rlﬂgﬁsal

adni ni st r at icapsdlesuppesiders, esgaanulesd forrumset aljuddwebsni ot r atvops
solutions, 'preferably oiLly. sol.uti o an fat r
suspensions,&%ﬁnng?%%s o%ning%gﬁggsgﬁgé Sgéd %%?Jpag%$ﬁ%ﬂéﬁgyag%éi'

adm ni siPat isuppesitoriesenare ose@shs DT powgetslar @dpied steratiiggical

admi ni str at imutﬁi&ﬂy?' R GYTROURHS, C Y alda]‘ae%sl yepintiged, angd he

resulting |yophylizates can be uSed, for exanple, for [ the production of
i nj ection priggebhereeRe TISPERSIRAHL | TR HNRE cdMHEiTr | 1835%ed

and/ or used for parenteral administration, and ointments,
creams Or poﬁders are used for topical administration.

15 The novel compounds can also. be lyophylized and the
resulting 1lyophylizates can be used, for example, for

the production of injection preparations. "The

preparatioﬁs mentioned can be sterilized and/or

comprise auxiliaries, such as lubricants,
20 preservatives, stabilizers and/or wetting agents,
emulsifiers, salts for influencing the osmotic

pressure, buffer substances, dyes, £flavourings and/or
several other active compounds, for example one or more
vitamins.

25 For administration as an inhalation spray, it is
possible to use sprays which contain the active
compound either dissolved or suspended in a propellant
or propellant mixture (for example CO; or chlorofluoro-
carbons). Here, the active compound 1is expediently

30 employed in micronized form, wherein one or more
additional physiologically acceptable solvents may be
present, for example ethanol. Solutions for inhalation
can be administered with the aid of customary
inhalators. |

35
The compounds of the formula I and their physio-
logically accéptable salts can be employed as integrin
inhibitors for controlling diseases, in particular



conprise auxiliaries, such as |lubricants, 20 preservatives, stabiliz
and/or wetting agents, enulsifiers, salts for influencing the osnot
pressure, buffer substances, dyes, flavourings and/or several other

- conpounds,
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art it 70 For this pur pose, the substance

accordid® to the invention are generally preferably adm nistered in

dosages betwpgp app{oxifRhslde 0- 0on@nts 200 dlees N ad@Std Lty Arcdetige

and 100 ny,

15

20

25

30

35

per dosage ‘unit, .. ]
invention are generally preferably administered in

dosages between approximately 0.05 and 500 mg, in
particular between 0.5 and 100 mg, per dosage unit,
analogously to other known, commercially available
peptides, and in particular analogously to the
compounds described in US-A-4 472 305. The daily dosage
is preferabiy between approximately 0.01 and 2 mg/kg of
body weight. However, the specific dose for each
patient depends on the most diverse factors, for
example oﬁ the activity of the specific compound
employed, on the age, body weight, general state of
health, sex, on the diet, on the administration time
and route, and on the rate of excretion, medicament
combination and severity of the particular disease to
which the therapy applies. Parenteral administration is
preferred.

The compounds of the formula I can furthermore be
employed as integrin 1ligands for preparing affinity
chromatography colummns for the preparation of pure
integrins. |

To this end, the ligand, that is to say a compound of
the formula I, is covalently coupled to a polymer
support via an " anchor function, for example the
carboxyl group of Asp. |

hysi o-
or
07

ns. 5

or
S

n 0.5



15 anal ogously to other known, commercially available peptides, and in
particul ar anal ogously to the conpounds described in US-A-4 472 305. The
daily dosage is preferably between approximately 0.01 and 2 ng/kg of = body

wei'ght. However, the specific dose for each 20 patient depends he nost
di verse factvfﬂs %&arrpl e on the acth vi ty of the 553&%?&@’8%3’8 und

enpl oyed, on the age, body wei ght, general state of health, sex, on the
diet, on therhxdm naffiattpn tcheomabdgraphe, amdtemiafbs ratferof eheretion,

medi canment £ nat ion_an ty..of 1h ' %ﬂ? whi ch
t he therapy ap ﬂeés ar?eﬁ erqgl%% rjﬁhnlas a;%ré;%é)f‘é& ﬁ gyerr ?8 q(5,‘)&1%orrpounds
of the formilike thmseuwhhehmmnetnystﬁmannnﬁwedthg cnnégnsntnpgami;for

preparing affjiid Yac £ o4Bd O Yo&P! déms for the preparation of pure
integrins. To this end, the Ilgandp that is to say a conpound of the

fornula P, is covalently coupled to a polynmer 35 support via an anchor
function, forhexadaippudss o6& bekyl eI Aepntd¥n016R87%r - mdte

PCT/EPOO’0637 The affinit hronat(}%rﬁafggy terials f r .t he ur.i fication
of i ntegrin QDT SRR ERCTNEEE BV HARECTS 02S  ROSRSUF] ¢ FPSRUS: omary
for the condensaptbnadiy anmacfdmnannabamtepertm 5r§h@htca|mmd1ds of
e Lor M 3 derf 0L aLBOANE BN 0 N [Elafelt RRYRLRE! GhI, De

I've ai ned

present in racem ¢ optrcalTy ac or m cema hatars
can be d8paraedknave mfef@%:ntm@ﬁba§1§7lﬂxﬁt mschﬂmetqalbYar enefexr per se,

nmechani cal | ya101y chenggal' | yrabegier- abkyurkhe hacenmceonVieritdde | sngenverted
into diastefeoners by reagtion with an optically active, " ,ceive
resolving agent. Suitable resolving agents are, for
example, optically active acids, such as the D and L
15 forms of tartaric acid, diacetyltartaric acid,
dibenzoyltartaric acid, mandelic acid, malic acid,
lactic acid or the different optically active
camphorsulfonic acids, such as B-camphorsulfonic acid.
Also advantageous is an enantiomer separation with the
20 aid _of' a column filled with an optically active
resolving agent (for example dinitrobenzoylphenyl-
glycine); a suitable mobile phase is, for example, a
hexane/isopropanol/acetonitrile mixture, for example in

.a ratio by volume of 82:15:3.

25
It is of course also possible to obtain optically
active compounds of- the formula I by the methods
described above by using starting materials which are
already optically active.

30

All temperatures above and below are given in °C. In
the following examples, “customary work-up” means:
water 1is added, if necessary, the pH is brought to
values of between 2 and 10, if necessary, depending on
35 the structure of the end product, the mixture 1is
extracted with ethyl acetate or dichloromethane, the

organic phase is separated off, dried over sodium



resol ving agent. Suitable resolving agents are, for exanple, optically
active acids, such as the Dand L 15 forns of tartaric acid,

di acetyltartaric acid, dibenzoyltartaric acid, mandelic acid, malic acid,
lactic acid or the different optically active canphorsulfonic, acids, such
as 0- canphor®@ f®R{@57R3d. Al so advantdgeous is an eRGR/EGRA/ Q83 ation
with the 20 aid of a colum filled with an optically active resolving

agent (for exarpheedanit Rgoieiathemyd - thley dag)dua 5S¢ pakli€imabidye phase
is, for exanp] a _hexane/ i sopropanal /. NLLr] i XL U for exanple .in
.aratio byn’%ofju?r% %?f8%?ﬁ%t?g%€£? o g‘é?é%oﬁ%%{_‘%?‘g%z%)gég?bl e to obtain

optically active conpounds of the fornula | by the methods described
above by usigg stALtLAG; R £1£a! tnthlERsY’ EordifptRduORYL Hd M Ay e 30
Al'l tenperatures above an elow are given in C In the followng

exanpl es? "ceETEPMPY work-up" neans.: water is added, if necessary, the pH

IS brought t@o1v@hsetr&h GRtVeesmyand 10, if necessary, depending on 35
the structure of the end product, the m xture s extiact.e with ethyl

acetate or dfchl oronethahied 43 Mor gkl fhdsd EPT 8BBAYEEEAioff, dried over
sodi um WO 01205753 - 320 -x PU0 ERG)O D6EN/ Csul(fetrepargasntponated and t he

residue is | T . i1d.c C t nd/or yst.al lization.
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7 M Cl84LRT cREEPARAIAONS en Ny TR Lind N8 Chcutei4RLT o AL S Of
retention time RT was determined at a flow rate of
1 ml/min. :

Detection at 220 nm.

15
The diastereomers are preferably separated under the
given conditions.
Mass spectrometry (MS): ESI (electron spray ionization)
20 (M+H)*
' FAB (fast atom bombardment)
(M+H)*. |

Example 1:

25 1. 5-(9H-fluoren-9-ylmethoxy)~-3H-[1,3,4]oxadiazol-2-one:
2 equivalents of phosgene (1.89M in toluene; 4.2 ml)
are added to a solution of 3.91 mmol of 9H-fluoren-
9-ylmethyl hydrazinecarboxylate in 40 ml of
dichloromethane and 40 ml of saturated agueous NaHCO;

30 solution. The mixture is stirred for 15 minutes and
then worked wup as usual, giving 5-(9H-fluoren-
9-yvilmethoxy)-3H-[1,3,4]oxadiazol-2-one (“AB*")



10 (B) with 0.1% TFA and water (A) with 0.1% TFA (data in each case in per
cent by volume of acetonitrile). The retention tine RT was determined at a
flowrate of 1 m/mn. Detection at 220 nm 15 The di astereoners are
preferably s arated under the given condltlons Mass spectronetry (MS):
ESI (el ectr BO3H3 zation) 20 (MA)+F FAB (fast B& ﬁﬁﬂﬂ%ﬁ%ﬁ%nt)
(MHH)  +. Bmmﬂel 25 1.

5- (9H- f | uor exe Imgl;metRoxpRBAH- [ 33804] oxexB ®z,0l 125088: 1258@yi al2sm,s of

phosgene (1. ene added to a solution of 3.91 mol
of 9FLquoréﬁ£b%“yI%ié 1 %&%Paiﬂ%%ﬁaa%g ﬁﬁ?e in 40 m of dichloronethane
and 40 m of saturated aqueous NaHCO3 30 solution. The m xture is stirred

for. 15 miny fg{% %ﬁﬁh%rﬁﬁg pipRS-off U lncd ylng 5-(9H-fl uoren-
9-yl met hoxy) - 3|s—'i3 4] oxadi azol -2- one Mf‘A %Ccz H 41ABn O WO 01/ 05753 -
33 - PCTPEPCR/®6309f 5Bikyl rRlPKBAR po ¥§@§’r911?8@7§511365@§1301’-‘4333£rﬁa11426m

1347m 1224nloa9<i8m 8 Ravl ) 7&9@ \F}Q‘sﬂedzlnRﬁﬁl ﬁibafﬁd@@mlzmﬁrel?re%ler Cjks' ("BC"):

5 2.0 gof trit hl oride ,p yst ene resi t heor et i cal nmol )
are washed |?P%% ﬁﬁmeeéwﬁl %h ?1%%? Pher - ddMR dﬁm991 ﬁFion of

2.7 mmol Frognd 32RR6- ﬁtlolarlﬂIﬁER51|ﬂmtﬂO DhPEAﬂ nDMB, mtied Mturée i xture

i's shaken at, room tenperature for 2. hours. and,l o _of 10 hapol 4s then
added. The MTBATRR AF weohly orrerepte’ T2 whwd ana™ %ot

10 methanol 1s then added. The mixture is washed with DCM
(5 X 20 ml) and methanol (3 X 20 ml) and dried

&

3. Resin-bonded Fmoc-azaGly-f~Phe(“CD”):

15 0.48 mmol/g of “BC” is washed with DCM (2 x 7 ml) and
NMP (1 X 7 ml) and then deprotected twice using 20%
piperidine in 7 ml of DMF, first for 5 min and then for
15 min. The deprotected resin is washed with NMP
(5 X 7 ml) and ‘absolute DCM (5 X 7 ml), admixed with a

20 solution of 0.72 mmol “AB” in 7 ml of DCM and shaken at
room temperature for 90 min.

The resin is washed with DCM (5 X 7 ml) and NMP
(5 X 7 ml) and dried

WS -

3

25 _
4. 3-[4-(3-guanidinobenzoyl)semicarbazido]-3-phenyl-
propionic acid
0.24 mmol of “CD” is washed with NMP (7 X 5 ml)  and

deprotected twice with 20% piperidine in 7 ml of DMF,



(R.x 20 M) and nethanol (3 x 20 nl) and dried H OYN O Polyner A'BC'" OO
3. Resin-bonded Fnoc-azad y-3-Phe("CD'): 15 0.48 mmol/g of. "BC' is washed
with DCM (2 x 7 m) and NWP (1 x 7 m) and then deprotected tw ce using
20% piperidine in 7 m_ of DW, first for 5 mn and then for 15 mn. The

deprot ected M9si #4/95f23hed with NWP -(84x-7 m) and ' BEESERPR/PERATS x 7
m), adm xed with a 20 solution of 0.72 mmol "AB" in 7 m of DCM and shaken

at  room tenﬁ&lrstturﬁrf(b" ith ramd t'menrea'rn 1i5smmhqd1eMﬁéleQ\ié5tmeﬁ m )

gn([j4N?/§ guani 8| noﬁl)enzo% ;@1 ég Bali Ii%r] ?’%‘h%ﬁl Y%%é gﬁr) 2\ Oiﬁ‘%fnﬁml

of "CD' is wadlthd wht h sSNREIDNX 501&1) QB el ot edft ed3+ WHet LixbheR0%

piper dine | 5. 1ty o PhE IR AU e M PELEPCOORID I " sbel o1 S

mn andthenforl esinis (Mt h 7°m) and
DVF (2 x 7 nfpTUaddided - hitmeln o uFPéllléﬁLn@ 48nmbp|mbf of ( OMFf | anden-

9-yl met hoxycgnhwey! mnqb@ﬂﬂzeéﬁpéfaéure 4ol Rfind ML aRd 2 45 gm0l of

collidine in 5 roomtenperature for 90 mn. The

resinis wa¥%A& e&n&“%BFBEFS&eESa&e§@lsic15é3?ed1’he resin is subsequently
adm xed vvith a sol ut| on of 10 2.4 mmol of N/ N - b| s BOC- 1- guanyl pyr azol e

(oS 1 Yo TR Al L ol 517
. mmol of N,N’-bis- BOC 1- guanylpyrazole (*DE”) in

4 ml of chloroform and left at 50° for 16 hours. The
resin is washed with DCM, methanol and diethyl ether.
To remove the BOC groups, the resin is shaken with a
mixture of 95% TFA and 5% triisopropylsilane (5 ml) at

15 room temperature, first for 90 min and then for 30 min.
Removal of the solvent and purification by preparative
RP-HPLC gives 3-[4-(3-guanidinobenzoyl)semicarbazido]-
3-phenylpropionic acid, trifluoroacetate.
RT = 19.1 (0 — 50% B, 30 min)

20 MsS (ESI): m/e = 385.1 ([M+H]*)

H oo
HZNT& ?’N\[]/N

NH H @) o



To renove the BOC groups, the resin is shaken with a mxture of 95% TFA
arfid 5%triisopropylsilane (5 m) at 15 roomtenperature, first for 90 mn
and then for 30 mn. Renoval of the solvent and purification by preparative
RP-HPLC gi ves 3-[4-(3-guani di nobenzoyl ) sem car bazi do] - 3-phenyl propi onic
acid, trifl M@oa@k{@S2E53RT = 19.1 (0 =3B%0% B, 30 mi n)PC WB}//(‘%Q * me =
385.1 ([MH+) HO HHH2N NNONNOHY { NHH O O W 01/05753 - 35 -
PCT/ EPOO 063f/ambxampte 2: 1. Analogously to Exanple 1, reaction of "CD'
wth 3-(9HTTToren-9--yl met hoxycar bonyl am no) phenyl acegfic _acid fallowed
by renoval of- thRafageu }XuptandE?‘%‘aEf‘%oﬁ' 5 ‘Qé%)%t"%E“,o entvRl d‘fltﬁ'he BOC
gr E)up( and cl gﬁvmeﬁ iﬁOilinant-Be?rlmé'thogjw&ﬁbonylamino) phenylacetic
3-[4-(3-guanj di no ace eni car hazi, dao] ~._3- rQpd Qui cid,
trifluor oace?céfcg. PﬂﬁéwﬁaBB%l%%p?Vgg%%%, tgé r%m%)co% d5?1‘;%30(: edrg 399.1
([ MkH] +) 5 2. wiplal 0§8ds| ywemovddanpf ethe BOGctgroupf anéFclegvegs etkomy
reaction of ¢AB" ]{H ég@'é%- bonded Fnoc- protected

T’l fYarant ne

0- (4-chl or opheny | N . H 0 KWAYN O Polimar EPF  HO15 with _
3- (9H f | uor en- 9- y3Ed hbXyeurBbfinarhasybaaetys) sepiaarbrEdARA-by renoval of

tre Froc ?royppﬁﬁﬂylﬁagﬁi@ﬁicwh&mdtDE%ifmeaPaabeeatéhe BOC group and
cleavage Tropy INg €318 B %6 B, 30 min)
10 MS (ESI): m/e = 399.1 ([M+H]").

2. Analogously to Example 1, reaction of “EF”, prepared
by reaction of “AB” with resin-bonded Fmoc-protected

B-(4-chlorophenyl)alanine

(A A A

15
with 3- (9H-fluoren-9 -ylmethoxycarbonylamino)benzoic
acid followed by removal of the Fmoc group and reaction
with “DE”, removal of the BOC group and cleavage from
the resin gives. '

20 3-[4- (3—guanidinophenylacéty1) semicarbazido] -

3-(4-chlorophenyl)propionic acid, trifluorcacetate.
RT = 22.8 (0 — 50% B, 30 min)
MS (ESI): m/e = 419.0 ([M+H]").

25 Example 3:
0.24 mmol of *“CD” is washed with NMP (7 X 5 ml) and
deprotected twice with 20% piperidine in 7 ml of DMF,

first for 5 min and then for 15 min. The resin is then
washed with NMP (5 X 7 ml) and DMF (2 X 7 ml), admixed

30 with a solution of 0.48 mmol of 3-(9H-fluoren-
9-ylmethoxycarbonylamino)valeric acid, 0.48 mmol of
HATU and 2.4 'mmol of collidine in 5 ml of DMF and
shaken at room temperature for 90 min. The resin is
washed and deprotected as described.



20 3-[4-(3-guani di nophenyl acetyl)sem car bazi do] -

3+(4-chl orophenyl )propionic.acid, trifluoroacetate. RT = 22.8 (0 -4 50%
B,. 30 min) M5 (ESI): me = 419.0 ([MH +). 25 Exanple 3: 0.24 mmol of
"CD'" is washed with NWP (7 x 5 m) and deprotected twice with 20%

piperidine iWO7 PL/@S7ERF, first for-53&in and then FGT/BPOR/P630Fe resin
Is then washed with NWP (5 X 7.m) and DM (2 x 7 m), adm xed 30 with a

sol gt i 8n4gf rﬁhlé8 x:caga.ln ofs 3sgﬁb|ef1héﬁm9- Sanvd ked hﬂujﬁaraboewaﬂiaﬁ) Gz Sri c
acid, O. 0 a ine i o\l an
shaken at rg%ﬁ4t T8Lr af g N 1O - Bénggﬂc %ﬁ@“ﬁ8¥gﬁyF§Z°&§shé gﬁhngéﬁ¥otected

as descri bedd ™D (a>:E/ 08YESrofiin - aRET/IERED 863GD° Ther r 261 housssuli@equent | y
adm xed wit I ;@@]l of N, N -bi s-BOC- 1- guanyl pyrazol e
("DE") in hr%ffﬂ £ ‘?oro%%r‘%nigtﬁ eft at 500 for 16 hours. The resinis
washed wist h 'DQ:IVFEGBIOV@ ridreovBOE hgrROpsgr diips, reRdnr dsi rshakemawdihwia h -a

mxture of SmiTEAeand S¥al nirks GMADKS S LaBBLINBY) s2anc0qm hATDAAL Ur e,

first for 90 mn and then for 30 Renova t e sol vent. and

puri ficati ontB9™pFePRPRRFVES, RPLFPECEGrvEY Fipaars Gb&m di9fopthtdbyl ) seni -
10 car bazi doperopaEnylFpihRl GYlG et dandr pliktigicaeebat By PBrepaktativd -4 50%

B, 30 nin) = 365.1 (] +) . HO H ANO N N OH
24 1 TH H 0 @ égééxanpl e8| og%’g%“i %‘?eqtﬁ@%ﬁ%‘fl‘" EF"
wth 10 carbazido]-3-phenylpropionic acid trifluoroacetate.

RT = 18.2 (0 — 50% B, 30 min)

MS (ESI): m/e = 365.1 ([M+H]Y).

A
HN N /lLN,N NE 3\ ~OH
\ﬂ/ (CHy){ | \n/
H H O O
15
Example 4:
Analogously to Example 3, reaction of “EF* with
3-(9H-fluoren-9-ylmethoxycarbonylamino)valeric acid
followed by removal of the Fmoc group, reaction with
20 “DE” and removal of the BOC group and cieavage from the

resin gives _
3-[4-(3-guanidinopentanoyl) semicarbazido] -
3-(4-chlorophenyl)propionic acid, trifluoroacetate.
= 21.9 (0 —» 50% B, 30 min)
25 MS (ESI): m/e = 399.1 ([M+H]").

Example 5:
0.60 mmol of “EF” is washed with 20 ml of NMP and
deprotected twice with 20% piperidine in 20 ml of DMF,

30 first for 5 min and then for 15 min. The resin is then
washed with NMP (5 x 20 ml) and DMF (2 X 20 ml),
admixed with a solution of 0.90 mmol of N-(2-
(4-methylpyridyl)-5-aminovaleric ([sic] acid, 0.90 mmol



3- (9H-fl uoren-9-yl net hoxycar bonyl am no)val eric acid followed by renoval of
tHe Fnoc group, reaction with 20 "DE" and renoval of the BOC group and

cl eavage fromthe resin gives 3-[4-(3-guanidi nopentanoyl)sem carbazi do] -
3- (4-chl orophenyéapro ionic acid, trifluoroacetate. RT = 21.9 (0 -4 50% B,
30 min) 25 NEO( 495%5% = 399.1 ([MH3) .- Exanpl e 5PAF/BPORANSIKT "EF s
washed with 20 m of NWP and deprotected twice with 20% pi peridine in 20
sashed w1 h P Lo B0 N (2 e e e i b 3 St Ut
washed wi X an X . m with, a solution
o 0. 90" ol SERE  AE ( Ao P EBPEEAFOY o5 SHPROYEEr | RS e d1R. 00
mmol PTO 01/w&shed - with BUF/, ERQIP 0@3d/ DOM. HAYY) adea®e0 thel wafsheal | i di ne
in5m of d a Iy er pght: 1. T 3Si L i S
washed w th TRELENGEORn S BB AP il B £ € GHakBhoWien R DL 5, |
phase, it isasmiké&nns t o 200/ asfetd . atkddrridluvoonetbanpd (3:1:1)

aci d/ trifl uogpethanpl té?tt'Plehrla)tux%t, reopLE eNRSF aloy @rird | BBH fOReRO #8A and
then for 30_mn, Renoval of the solvent gives 3-{4-[5-(4-nethyl pyrid-
2-yl ami no) ped? a1 | seni car bazi do} - 3- (4- chl or ophenyl )- 10 propi oni ¢ aci d,
acetate. Purrémewdl ooty thleepabavene Hplfedi B8 4-[5- (4-methylpyrid-

seni carbaz; TV ERIRR R IRRKD TS BRLL R ko -3~ (47 FRdsFRRRERRIL 15 Rr -
19.3 (100 > poSpIHNBO achd, ABEESE): W = 448.1 ([MH +). NHH ,N N OH
Purification by preparative HPLC gives
3-{4-[5- (4-methylpyrid-2-ylamino)pentanoyl] -
semicarbazido}-3- (4-chlorophenyl)propionicacid,
trifluoroacetate. |
15 RT = 19.3 (10 — 60% B, 30 min)
MS (ESI): m/e = 448.1 ([M+H]").

JsuBSS

- N N OH
= -
?""(Cth '? \n/

H H

0O O

Cl

Example 6:

20 1. Analogously to Example 5, reaction of “FG”, prepared
by reaction of “AB” with resin-bonded Fmoc-protected
B-(3,5-dichlorophenyl)alanine

with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid,
25 and cleavage from the resin, gives



N-(CH2)a NH HO C Exanple 6: 20 1. Analogously to Exanple 5, reaction
of” "FG', prepared by reaction of "AB" with resin-bonded Fnoc-protected

0- (3, 5-di chl orophenyl )alanine OHH ~oJLioo-Eer "FG' CI C with
N-(2-(4-methyl pyridyl)-5-am novaleric [sic] acid, 25 _and cleavage fromthe
resin, gi veﬁ% %/%g')i%% - 38 - PCT/ EPAY 06307 ECT/EP00/ 06307
3-{4-[5-(4-net hyl pyrid-2-yl am no) pent anoyl ]

sem carbazi do} - 3-%3{ &- 0I5 € M -anefinelyyy pd-op+ phaminc) entaweyhie. Purification

b tive HPLG gi {4- [ 5 (4 | py{id-2: i t 1]-
ot car bagi desRLbrEp oL 3 e Ren o iR [ bEost dufl) 10 BENETTY | o
= 19.3 (0 -*a®@8eB2.30 nin) MS (ESI): W = 483.4 ([M:H +). 10 If the

reaction solpiijPpibseighter chgavage Jyamihev&esin gpgoafter gemval of
the solid phase b’g PR ot oY acidiéi%to pH 4.0 us?ng hydrod(; lori ¢
aci d, thé intret4shPt (GIMStRAlpseydeFmy H el mentanoyl] - o _
2-yl am no) pegérai@ythaeidspr Hagld a3k Poboshehy 0f Prdbidheay! ) praaiani ¢ aci d
is formed. €822119.2 éo -E4 60% B, 30 min.) 2. Analogously to Exanple 5,
reaction of “KHFIUBTRPEFE}C by reaction of "AB" with resin-bonded
Fnoc- pr ot ectRT =209 03 ( 80 nist 6@gh@ny 30alvdmi)ne | O H H '

MS (ESI): m/e = 483.4 ([M+H]").

10 If the reaction solution is, after cleavage from the
resin and after removal of the solid phase by
filtration, acidified to pH 4.0 wusing hydrochloric
acid, the inner salt of 3-{4-[5- (4-methylpyrid-
2-ylamino)pentanoyl]lsemicarbazido}-3-(3,5-dichloro-

15 phenyl)propionic acid is formed.

RT = 19.2 (0 — 60% B, 30 min.)

2. Analogousiy to Example 5, reaction of “GH", prepared
by reaction of “AB” with resin-bonded Fmoc-protected
20 PB-(3-nitrophenyl)alanine

(AL

with N—(2—(4—methylpyridyl)—5—aminova1eric [sic] acid,

!
N O—{ Polymer | «gp»

o)

)
N
Y
0
NO,

and cleavage from the resin, gives
3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl] semi-
25 carbazido}-3-(3-nitrophenyl)propionic acid, acetate.
Purification by preparative - HPLC gives
3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl] -
semicarbazido}-3-(3-nitrophenyl)propionic acid, . tri-
fluoroacetate.
30 RT = 14.9 (0 — 60% B, 30 min)
MS (ESI): m/e = 459.5 ([M+H]").



Ok NINY ~ NO Polyner "GH" H10 0 N2 with

hP(Z (4-nethyl pyridyl)-5-am novaleric [sic] acid, and cleavage fronlthe
resin, glves 3-{4-[5-(4-nmet hyl pyri d- 2- ylan1no)pentanoyl]sen1-

carba2|do} 3- nyl ) propi oni c d, acetate. y
preparative (‘}HJWS {4-[5-(4-met pyrid-2-yl am%’égrﬁ%iﬁ\do%-})

sem car bazi do}-3-(3-nitrophenyl ) propiionic acid, tri- fluoroacetate. 30 RT =
14.9 (0 --* BoBRBH1lGowsly toCERESPle Ve reasgisn( o MEK",, \W0epgosyY53 - 39
- PCT/ EPOQ qggo}ea%tl |890u‘§-{%”0 ngegﬁlz@é&.é*béﬁ&é&' P -prdtectuerar ed

by reaction AB" resin- noc- pr ot ect ed

f3-(4-fl uor@hwswmw%)wm#wm%l ymer "~K,. O F 5 with

N- (2- (4- et hyl pyridyl)-5-aninovaleric [sic] acid, and cleavage fromthe
resin, gives 3-{4-[5-(4gnethyl yr| d- 2-yl am no) pertanoyl ] sem
carbazido}-3-(4"-(4-fl Bnyl) pfopi onloc 1 d, \ acetate. 10
Purification by prepar "HK”
3-{4-[5-(4- et hyl pyri d- Q
car bazi do}-3-(4"-(4-fl ) bi phenyl ) pr|

4. Anal ogously to ExanpMe¥5, reaction ®
"AB" with resin-bonded Fnoc-protected
O Pol ynmer KV

-&ﬂ

am no)gpe

) trifluoroacetate. 15
"KL", prepared by reaction of,
R- (2-ni trophenyl )al anine O H H ONYN

5 with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid,
and cleavage from the resin, gives
3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl] semi-

carbazido}-3-(4'~-(4-fluoro)biphenyl)propionic acid,
acetate.

10 Purification by preparative HPLC gives
3-{4-[5- (4-methylpyrid-2-ylamino)pentanoyl]semi-
carbazido}-3-(4'-(4-fluoro)biphenyl)propionic acid,
trifluoroacetate.

15 4. Analogously to Example 5, reaction of “KL”, prepared
by reaction Qf- “AB” with resin-bonded Fmoc-protected
B- (2-nitrophenyl)alanine

Q1L

N e Polymer | mq v
' o 'i"N\[r ly KL
O H O NO, 6

with N-(2-(4-methylpyridyl)-5-aminovaleric ([sic] acid,
20 and cleavage from the resin, gives
3-{4-[5- (4-methylpyrid-2-ylamino)pentanoyl]semi-
carbazido}-3-(2-nitrophenyl)propionic acid, acetate.
Purification by - preparative HPLC gives
3-{4-[5- (4-methylpyrid-2-ylamino)pentanoyl] semi-
25 carbazido}-3-(2-nitrophenyl)propionic acid, triflubro-
acetate. ' -
RT = 14.7 (0 — 60% B, 30 min)



H ONO2 O with N-(2-(4-nethylpyridyl)-5-am noval erlc [sic] acid,

cl'eavage fromthe resin, gives
3-{4-[5-(4-nethyl pyrid- 2- ylanlno)pentanoyl]sem
car bazi do} - 3- ( 2- ni troghenyl propi onic acid, acetate. Purification by

preparati ve WpLOY{ 02

car bazi do}-3-(2-nitrophenyl)propionic acid, trifluoro- acetate. RT =

(0 - 60% B, 3gs NMEeI WO RAE 0575509 -5 4O[M+1If'p’lj/.EPCD’ 06307 Ms (ESI): me

reacti on of

"AB" with resin-bonded Fnoc-protected 5

1-(4-trifluos ormdnbag@ﬂnslyl jal Brampl® b, Hréacttibn\NNIN "OMPQ| yorepateld

OCF3 with

20 and

533 (4-[5- (4- met 1A pyri d- 2- yI amiBCTYFERN0L &y"lopsem 25

14.7

= 459.5
([MrH +). 5. Anal ogously to Exanple 5, reaction of "LM, prepared by

2- - )
fromthe resﬁ% ol ves I5 4) rrgtlﬁg’} n%—(lg%ﬁrbg %%hﬁ!%ngogdn anﬁ%q' Cdleavage

sem car b52|

Purification by prepardatyve HPLEG giyesy

3-{4-[5-(4-

car bazi do}-3-(4-trifluo
trifluoroacetate. RT =

([ MeH| +) .

chl oride polystyrene r
gives the resin "LO

10

15

20

25

c@-%mflmwwm@wmb@mﬁb hglapie®i onic acid, acetate.

met hyl pyri | am nd) peint afjoyl ] sexi : "
et Ry Eﬁ; b M5
(0 -4460% B A300M n) M (ESI).: W = 498.5

Exanple 7:

OCF,

with DL%Z—(4—methylpy:idyl)—S—aminovaleric [sic] acid,

and cleavage from the resin, gives
3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl] -

semicarbazido}-3- (4-trifluoromethoxyphenyl)propionic

acid, acetate.

Purification by preparative HPLC gives

3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl]semi-

carbazido}-3-(4-trifluoromethyoxyphenyl)propionic acid,

trifluoroacetate.

RT = 19.8 (0 - 60% B, 30 min)

MS (ESI): m/e = 498.5 ([M+H]").

Example 7:

Analogously to Example 1.2, reaction of trityl chloride
polystyrene resin with Fmoc-protected 3-aminopropionic
acid gives the resin “LO”

()

O. o\gz\/\g/o-. ..Lo...

which is deprotected analogously to Example 1.3 and
reacted with “AB” to give “MN”

anple 1.2, reaction of trityl
ected 3-am nopropionic acid



H ON,,,,-~OPolymer "LO" 10'i 101 which is deprotected anal ogously to
EXanple 1.3 and 25 reacted with "AB" to give "M\' WD 01/05753 - 41 -

PCT/ EPOQ' 06307 ON N OPol yner "WMN' H O O Anal ogously to Exanple 5, "MWN' is
reacted with N-(2- (4-methyl pSrridyl)-5-amnovaleric [sic] acid. After 5
cleavage frdw@t helf@8753 3-{4-[5- (4- retdylpyrid PCT/EP00/06307

2-yl am no) pent anoyl ] sem car bazi do} - 3-propionic acid, acetate, is obtained.
Purification by preparative HPLC gives
3-{4-[5-(4-nmethylp ' Q car bazi do} - 3-propionic

- 2-yl arg noypent anoyl | sem~
RT;E?\B'(O L4 60%p ) L(ESI): me =
' H 15 Exanple 8:

acid, trifluoroace . .
338.4 ([MH +). N O NWZ) '
1. 3-phenylglutaric aaydride ip | of @-phemyglfutaric acid and 30 mmol

of acetic anhydrid:\ » heated under ref lux until they have dissolved
conpletely. After cos /hg, 3 m of diethyl 20 ether are added and the
precipitate is filtered off and washed with diethyl ether. This gives
3-phenyl glutaric anhydride. 1H NWR (250 MHz, CDC13) : 2.85 (dd, 2H,
CH(RCH) 2) , ersaBogowﬁy X9 BrRpokp) 52) "M 4igmrepqtecH(eheh - (2-
7.15-7.45 ((3-méknflSPridd1) ~-5-aminovaleric [sic] acid. After

5 cleavage from  the resin, 3-{4-[5-(4-methylpyrid-

2-ylamino)pentanoyl]semicarbazido}-3-propionic acid,

acetate, is obtained.
Purification by preparative HPLC gives
3—{4—[SF(4-m¢thylpyrid-24ylamino)pentanoyl]semi—
10 carbazido}-3-propionic acid, trifluoroacetate.
"RT = 7.3 (0 = 60% B, 30 min)
MS (ESI): m/e = 338.4 ([M+H]").

NN : O H H
P )L NN OH
SNy N T
H H o 0 .

15 Example 8:
1. 3-phenylglutaric anhydride

10 mmol of 3-phenylglutaric acid and 30 mmol of acetic
anhydride are heated under reflux wuntil they have
dissolved completely. After cooling, 3 ml of diethyl

20 ether are added and the precipitate is filtered off and
washed with diethyl ether. This gives 3-phenylglutaric
anhydride. .

IH-NMR (250 MHz, CDCl3): & = 2.85 (44, 2H, CH(HCH),),
25 3.1 (dd, 2H, CH(CHH)3), 3.4 (m, 1H, CH(CHy)z), 7.15-7.45
(m, 5H, arom. H). ' '

2. 5~[N’-(9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -
5-oxo-3-phenylpentanoic acid

30 2.0 mmol of 3-phenylglutaric anhydride and 2.0 mmol of
Fmoc-hydrazine are dissolved in 30 ml of THF and heated



2. 5-[N -(9H-fl uoren-9-yl net hoxycar bonyl ) hydr azi no] -

5-"0x0- 3- phenyl pentanoi ¢ acid 30 2.0 mmol of 3-phenyl glutaric anhydride and
2.0 mol of Fnoc-hydrazine are dissolved in 30 mM of THE and heated tl :"
WO 01/05753 - 42 - PCT/EPOQ 06307 under reflux for 16 hours. The product
is then extWRct@WOPIPB50 nl of DoMarkR 50 i of 1N BEF/EEAQ{86397and t he
organi c phase is dried with MgSO4 and filtered off. Renobval of the sol vent

gi Vﬁs 5I 5-[Nan&&t+fk!¢<§uaﬂ- 9-%%2ﬁ?§%@@f§0ng}b§@ggﬁ¢d@t5- Qs(()- tlhen .
- phenyl pent anoi ¢c_aclLd. = . -* 0 n) ; : e =
910. 8 ([2%%‘}330’?9%\1,‘&%% %Bd“b 26 ng‘ gna0s8 B ¢ I Gl
5-[ N - ( 3- guasd Hatnbdze nangll thedcagand]ec plexee 3iphdmiled perdhaiig30.a@nd
5-[N - (9H-f - Oyl oxycaf l.) hy zi np},=5-0 .
3- phenyl pent%&ﬁ%‘?%&g%i dnlsgsfgdepr oeg\%t@eéléL ana %goug’e to)é%E%ﬁrtfet hOgCiLvC?eSSCI‘i bed
in ExanpPBe- 15- Mhe- él%fér61@@¥@@—9tb¥mWY§a¥h@ﬂY¥HhYﬁéﬂZW?h'%‘@%‘PUti on of
2.0 mol of 3NyNenPlgeBEndtouapyhpyrazole ("DE") in 4 nl of chloroform
and left at 5 for 16 hours. The solvent is 20 renoved under reduced
pressure. To renove the BOC groups, the residue is stirred with a m xture
of 95% TFA rnd=5%0t &i i(30p-opR0%i NS d min)); aMsr QBBL) enpgea= tawe,8 first
for 90 mn aggzn‘i‘%ﬁn]ior 30 mn. Renoval of the solvent and purification by
preparative - T 2)5' give 5-[ N - (3-guani di nobenzoyl ) hydrazi no] - 5- oxo-
3- phenyl pent anoi ¢ aci d, i fluoroacetate. RT = 17.0 (10 -4 50% B, 30 mn)
M5 (ESI): me = 384.1 o H

A A o

10

3. 5=-[N’=(3~-guanidinobenzoyl)hydrazino] -5-oxo-3-phenyl-
pentanoic acid
5- [N’ - {9H-fluoren-9-ylmethoxycarbonyl) hydrazinol} -5-oxo-
15 3-phenylpentancic acid is deprotected analogously to
the method described in Example 1. The deprotected
compound is then admixed with a sélution of 2.0 mmol of
N,N’-bis-BOC-l-guanylpyrazole (“*DE") in 4 ml of
chloroform and left at 50° for 16 hours. The solvent is
20 removed under reduced pressure. To remove the BOC
groups, the residue is stirred'with a mixture of 95%
TFA and 5% triisopropylsilane (5 ml) at room tempera-
ture, first for 90 min and then for 30 min. Removal of
the solvent and purification by preparative RP-HPLC
25 give 5—[N'-(3—guanidinoben20yl)hydrazino]—5—oxo—
3-phenylpentanoic acid, trifluoroacetate.
RT = 17.0 (10 — 50% B, 30 min)
MS (ESI): m/e = 384.1 ([M+H]Y).



WO 01/05753 - 43 - PCT/EPOO 06307 HOHHNNNONOH Y. I | NHHOO /
I\ Exanple 9: 1. Analogously to Exanple 5, reaction of 5-[N -(9H
fl uor en-9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo- 5 3-phenyl pentanoic acid with

N-(2-(4-nmethyl pyridyl) 5-am novaleric [sic] acid gives

4-1N -[5- (4Rt rﬂ/’f/ﬁi/ﬁ')%ﬁ 2-yl ami no) pent oyl | - PCT/EP00/06307

hydr azi nocar bonyl } - 3- phenyl butyric acid, acetate. RT = 22.1 (10 -4 60%B
30 min) 10 M5 (ESI): W = 413.1 ([N%H]i' . 2. Anal ogously to Exanpl e 5,

reaction of (3R)-5-[N -' (9I'?1fl uor en{{9- yljmet hoxycar bon?_/ll ) hydr azi no] -
5- 0x0- 3- (4- chl or ophenyd,NRENINANOL & G Pat o)

N-(2- (4-met hyl pyridyl)-5-3m’
(3R -4-{N -[5-(4-nmet hyl pynH
hydr azi nocar bonyl } - 3- (4- chl or ophgnyl ) butyri ¢ , acetate. 20 Ms (FAB):
me = 447.9 ([MtH +). If the reaction solutiorn s, after cleavage fromthe
resin and after renoval of the solid phase by filtration, acidified to pH
4.0 using h S'4dc acid, the inner salt of 25

(3R -4-{N - [5(=# | pyrid-2-yl am no) - .

pent anoy| ] hyklr BRI | )1tB- (Exam@ls dhheiAadiion | ©f addN's ¥ ned. N O
H AN-N OH N rudfdid)dtyimethoxycarbonyl)hydrazino] -5-oxo-

5 3-phenylpentanocic acid with N-(2-(4-methylpyridyl)-

5-aminovaleric [sic] acid gives
4—{N’—[5—(4—methy1pyfid—2—ylamino)pentanoyl]—
hydrazinocarbonyl}-3-phenylbutyric acid, acetate.
RT = 22.1 (10 — 60% B, 30 min)
10 MS (ESI): m/e = 413.1 ([M+H]").

2. Analogously to Example 5, reaction of
(3R) -5- [N’ - (9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -
5-0x0-3- (4-chlorophenyl)pentanoic acid

15 with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
gives '

(3R)-4-{N'-[5-(4-methylpyrid-2-ylamino)pentanoyl] -

hydrazinocarbonyl}—3—(4—chloropheny1)butyric acid,
acetate.

20 MS (FAB): m/e = 447.9 ([M+H]*).
If the reaction solution is, after cleavage from the
resin and after removal of the solid phase by
filtration, acidified to pH 4.0 using hydrochloric
acid, the inner salt of

25 (3R)-4-{N’'-[5-(4-methylpyrid-2-ylamino) -
pentanoyl]hydrazinocarbonyl}-3-(4-chlorophenyl)butyric
acid is formed.

XN O H
| | H OH
Pl Y
P—(CHz)o. | 2
H H

O 3 O

Ci



I

HOO I / ClL W 01/05753 - 44 - PCT/EPO0O/ 06307 Exanple 10: Anal ogously

to Exanple 3, reaction of

5-[N - (9H f 1 uor en- 9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo-

3- (4-chl orophenyl )pentanoic acid 5 with
3-(9F+f|uoréﬁ99-916@§35§ycarbonylan1nb)%%léric aci d, BTIERAY 82 Y% nova
of the Fnoc group, reaction wth "DE" and renoval of the BOC group, gives
4-[ N - (5- guaexaippbgeboanoyl ) hydr azi nocar bonyl] 3-phenyl butyric acid,
trifluoroace = 19.4 (O -3E§%0 - 30 mn) ): W = 364.2
([ M-H] +) . é&%%%?%&gif;Analo&%hsl to ﬁ%ﬁﬁl%’S, rea€%$%%5§§ 15 ot

5-[ N - (9H f | BofBh= 995 AbubveycAr vimethoyrearbanyl) Bydxepenednbirexaci d,

pr epar ed anaégg@yéhyogﬁfhgg 1PbénBaroP¥ hE2Qting glutaric anhydride with
Fnoc- hydrazinpe, wth (2- ' ' '

4-ret hyl pyri dyl) - 5-am_noval erj c [S|g; acid 20
gi ves 4-@hrJWBt%4-net@wﬁ%ﬁﬂQi%?%ﬁ%ﬂé#ﬁ%%ﬁ#h%ﬁﬁﬁﬂHbonylam1n°)Val ric
fgdr alzi nigar?@ﬁal } tf@tmbknl@da?:iﬂ ig:):(éﬁ@fraleofl\/ﬁ:lif_SFﬂlbc]\c/‘@rﬁou@Tﬁea(cEtM'daﬂ +L. 25
a e 1, _An ous 0 e ction of "NO', prepare
Coacli on of WhER SPERHBa) reRotRG Bhotis, BEECPER0. B4V 8Ponbphony ) al ani ne,
OHH ,NNO PoIyQE[N"#KB—Qﬁgmidthﬁpeﬁﬁambyh)hydrazinocarbonyl]—
N (2- (4-met hy] p¥ei dybhepz 200 0YR! etk e£l 8b6badEdeeand cl eavage from the

resin gives
10 RT = 19.4 (0 — 50% B, 30 min)

MS (ESI): m/e = 364.2 ([M+H]").

Example 11:

Analogously to Example 5, reaction of
15 5-[N’-(9H-fluoren-9-ylmethoxycarbonyl)hydrazinol-

5-oxopentanoic acid, prepared analogously to

Example 8.2 by reacting glutaric anhydride with Fmoc-

hydrazine,

with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
20 'gives _

4-{N’~[5~(4-methylpyrid-2-ylamino)pentanoyl]-
hydrazinocarbonyl}butyric acid, acetate.
MS (ESI): m/e = 337.4 ([M+H]").

25 Example 12:
1. Analogously to Example 5, reaction of “NO”, prepared

by reaction of “aAB” with resin-bound Fmoc-protected
B- (4-bromophenyl)alanine,

P N 11 1n
N NO

Br

30 with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
and cleavage from the resin gives



WD.01/ 05753 - 45 - PCT/ EPOCQ 06307
3- {4 [ 5- (4- net hyl pyri d- 2- ylan1no)pentanoyl]sen1 .
car bazi do} - 3- (4- bronophenyl ) propi oni ¢ acid, acetate. Preparative HPLC

bves 3-{4-5-(4- rid-2- _
3I ami no) E)ent Hﬁ'égﬁbg rbazi do} - 3- (4-bf8ndphenyl ) 5 pPGH(ERPR/AE307
trlfluoroacetate =17.0 (0 -4 60%B, 30 mn.) M (ESI): nme = 493.4
([MeH *) . 2. Analagdasﬂﬁ -t(é -etigll@yirid-Ragilaminel) peaffanopldpaidd 10 by

| £ wap
S napht hal e oty By 3% (1-BRERRRERATERLRTEALS ssid 8555255 0 O wi
N-(2-(4- met hPEgPRrayiyes- anHﬁbGaIergcvﬁslc] Jel4-5ahd-neehyiperidor t he
resin gives iriaﬁnl{'xé‘) bénéénmhéhm%@b%zm%?-@@(EQBS:%HB%E%%‘T -

car bazi do} - ht hal i n- -yI ) Rr.opi oni ¢ aci acetate. "Preparative HPLC
gives 3-{ [gg ﬂg&ﬁypﬁ} ydtglfluoroacetate
yl ami no) pent aroy! 13e0i ¢ar bazs v} B 3- §maphn hpl i n- | - yI ) pr opi oni ¢ aci d,

i O R R R

repared 25 by reaction of "AB" with resin-bound Fnoc-protected

§ (4-trifl uogomggé%gngm;}l kgﬁgpﬁlem@ 0O 3 n AP “Oﬂ?mlgﬁ%‘l 96307 ~N

O Pol yner
3- (9I—I—fIy]LQ)r eRyo- W%%?my(%ﬁb 'R "anWashberesin-baund, H'm¢moece|t¢acyte@rmva|

of the Fnoc Breuf@pBtHalen-1-yl)alanine,

\J
=

=y

ﬂo P!l

with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
and cleavage ffom the resin gives

15 3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl]semi-
carbazido}-3- (naphthalin-1l-yl)propionic acid, acetate.
Preparative HPLC gives 3-{4-[5-(4-methylpyrid-2-
ylamino)pentanoyl] semicarbazido}-3- (naphthalin-1-
yvl)propionic acid, trifluoroacetate.

20 RT = 17.6 (0 — 60% B, 30 min.)
MS (ESI): m/e = 464.5 ([M+H]").

Example 13:

1. Analogously to Example 1, reaction of “LM”, prepared
25 by reaction of “AB” with resin-bound Fmoc-protected
B- (4-trifluoromethoxyphenyl)alanine,



reaction with "DE" and renoval of the BOC group and 5 cl eavage fromthe
resin gives 3-[4-(3-guanidi nobenzoyl ) seni carbazi do] - 3-

(4-trifluoronmet hoxyphenyl ) propionic acid, trifluoroacetate. RT = 17.6 (O
-4 60%B, 30 mMn.) 10 M5 (ESI): me = 468.5 ([MH *). Exanple 14: 1.
Anal ogous| y W FO&ARBZS3L, reaction of- "#6G- with PCT/EP00/06307
3-(9H fl uor en-9-yl net hoxycar bonyl am no) benzoi ¢ acid, 15 followed by
renoval of the pC group and reaction with "DE" and renoval of the BCC
group and cl :@ fromthegQresi@ givgs
3-[4-(3-qguaniyg enzoyl ) se carbh2|do - 3- (3 5- di chl or ophenyl ) propi onic
acid, trifluoMreggets ~g0% BB olymer MLIGES!): nie
= 454.3 ([ MtH *) Anal ous andle 1
3-(9H-f | uoren- 9- -wthoxycarboﬂyla 0) bgpzoi g aci d, ol | owed by
removal of the f group and reaction Ry " DE" and renmoval of the BOC
group and cl eavygg omthe resin giveg

3-[ 4- (3- guani di notenizoyl ) sem car bazi do]™ napht hyl propi oni ¢ aci d,
trifluoroacetate, 30 RT = 15.9 (0 -~ 60%{B, 30 min.) M (ESI): me = 435.5
([ MtH] *) . MD 01/ 05753 - 47 - PCT/ EPOO 0633TF, 3. Anal ogously to Exanple 1,
reaction of "NO' with 3-(9H fl uoren-9- yInet%oxycarbonylanlno)ben20|c aC|d,
fol | owed by wnetm)val oB~t(I9&l- Eliuorgneﬂpyan@th@awtdanbonmﬂanﬁ.nd)@érmmd.q enmoval
of Lhe BOC qraup and ol caugos,l t opLhiina " S5EN BhECS moc  group

and
3-[4-(3- guanl |nobenzoy sem C rba2|do - 4- bronDp propi oni c_ aci d,
trifl uoroacafeaetion with “DE” and removal of the B group and

5 cleavage from the resin gives
3-[4-(3-guanidinobenzoyl) semicarbazido]-3-
(4-trifluoromethoxyphenyl)propionic acid,
trifluoroacetate.
RT = 17.6 (0 — 60% B, 30 min.)
10 MS (ESI): m/e = 468.5 ([M+H]").

Example 14:

1. Analogously to Example 1, reaction of “FG” with
3-(9H-fluoren-9-ylmethoxycarbonylamino)benzoic acid,
15 followed by removal of the Fmoc gfoup and reaction with
“DE” and removél of the BOC group and cleavage from the
resin gives
3-[4-(3-guanidinobenzoyl) semicarbazido]-3-(3,5-
dichlorophenyl)propionic acid, trifluoroacetate.
20 RT = 17.0 (0 — 60% B, 30 min.)
MS (ESI): m/e = 454.3 ([M+H]").

2. Analogously to Example 1, reaction of "“OP” with
3-(9H-fluoren-9-ylmethoxycarbonylamino)benzoic acid,
25 followed by removal of the Fmoc group and reaction with
“DE” and removal of the BOC group and cleavage from the
resin gives |
3-[4-(3- guanldlnobenzoyl)sem1carbaz1do] 3-
naphthylpropionic acid, trifluorocacetate,
30 RT = 15.9 (0 — 60% B, 30 min.)
MS (ESI): m/e = 435.5 ([M+H]").



RT = 14.9 (0 -3 60%B, 30 nin.) 10 M5 (ESI): me = 464.3 ([MH *). 4.

Anal ogously to Exanple 5, reaction of "CD' with

N-(2- (4-methyl pyridyl)-5-amnoval eric [sic] acid and cleavage fromthe
resin gives 15 3-{4-[5-(4-nethyl pyrid-2-yl am no) pent anoyl ] -
seni car bazi d¥P- 308HORYBEr opi oni ¢ aC|d d@etate. PrepaP@T/BROMIPOE3QVVves

3-{4-[5-(4-net hyl pyri d- 2-
ylan1no)pentanoyl]sen1carba2|do} 3- phenylproplonlc aci d,

20 RT = 13.2_(0_-3.60% B, 30 mn = 414.5
15: 1. Analoaou 1Pgaé§&NbIE°9 E%@Qgiﬁoﬁ

r of ISaFHfLO{lgrPf%

triflu
NH_ *
(L ™)

oroacet at e.

Exampl e
with P

fl uoren-9-yl B’et(BHX}EQabl&@hyB)-Wdi’e&th@]cai‘mmgia&n(n@)bfe@;lmﬁ.henw ) aenganoi c

de

Frmc. hyar az EHBLOHEER N, CEMER ity YT 101G -Gkt i8a BrREeLeRcvaFHes | a0
3- (4- br orlpoph&RRI") and{ Nemoyall-ofettthd BOC dyrbup and cleavage ﬁ)rom th;a_
reparati ve

ylanino)pentg%gib BY Y& Z|nocarbonyl}butyr|c acid, acetate.

HPLC gives 3 ronophenyl ) -4-{N -

[ 5- (4- net hyl pyr i d32l§réﬁrﬁ&?aééﬂaﬁwp]zwdr)&ﬂ%@ar@@ze@odcnw }butyric acid,
trifl UOFOaCeBat(Q-—bBEmopkéan()ﬁ %&Q%tﬁac&@ ,MeriF1uMeobledlithtee = 492. 4

([ MEH] *) . 81/0
reaction of &
3-(4- brdhbthSyKESEmtamdec—adﬁd B t(HM+BE") gi ves
3- (4- bronophenyl )-5-{N-11-(3-guanidino- 5

- 06307 2. Anal ogously to Exanple 8,
[N - (Pl—ﬁr E 9By ﬂb&yéarbonyl)hydra2|no] 5- 0X0

phenyl)nethanoyl]h{drazlno} 5- oxopentanoic acid, tri- fluoroacetate.

ogously to Example 5, reaction of
N—(2-(4—methylpyr1dy1) -5-aminovaleric [sic]
cleavage from the resin gives

“CDII

acid

15 3-{4-[5-(4-methylpyrid-2-ylamino)pentanoyl]-

semicarbazido}-3-phenylpropionic acid, acetate.

Preparative HPLC gives 3-{4-[5-(4-methylpyrid-2-

ylamino)pentanoyl] semicarbazido}-3-phenylpropionic

acid, trifluorcacetate.
20 RT = 13.2 (0 — 60% B, 30 min.)
MS (ESI): m/e = 414.5 ([M+H]").

Example 15:

with

and

1. Analogously to Example 9, reaction of 5-[N’-(9H-

25 fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-

3-(4-bromophenyl)pentanoic ‘acid, prepared by reaction

of 3-(4-bromophenyl)glutaric anhydride with

hydrazine,

with N—(2—(4—methy1pyridy1)—5—aminovaleric
30 3-(4-bromophenyl)-4-{N’-[5-(4-methylpyrid-2-

ylamino)pentanoyl]lhydrazinocarbonyl}butyric

acetate.

Fmoc-

acid gives

acid,

Preparative HPLC gives 3-(4-bromophenyl) -4-{N’-

[5-(4-methylpyrid-2-ylamino)pentanoyl]lhydrazino-

35 carbonyll}butyric acid, trifluoroacetate.
RT = 17.0 (0 —» 60% B, 30 min.)
MS (ESI): m/e = 492.4 ([M+H]").



RT = 15.0 (0 -~ 60%B, 30 min.) M (ESI): me = 463.3 ([MtH *). 10 3.
Anal ogously to Exanple 1, reaction of
5-[N - (9Hfl uoren-9-yl met hyoxycar bonyl ) hydr azi no] - 5-

Qx0- 3- (4- bronophen entanoic acid with 3-(9Hfl uoren-
9-yl met hoxy & b&%‘jl‘gﬂp 5%) benzoic acird48nd napht hal enPCE/FPRRYREBO7

t hi oaceti mdate gives 15 5-[N -{l-(3-aceti m doyl am nophenyl ) net hanoyl ]
hydrazi no) - 3.( 4oRiImplany | Jocb- @xeRp@eanqi C resictlioarci @f Br[Nuqomacet at e.

T6: 1. Anal GIOUHS 1o AR E B Y e e DAme

fl uoren-9- ymﬂﬁ4ﬂbqamuphnnybNnﬁntﬁnqnﬂ-&hxﬂ«w1ﬁh(YDE1ummu#henyl)pentanoic
id, d by A hydri d th

Froc. hydr azi ne. 3 v e b el O PPERbe S 8T s o eeid

gi ves 3-34- phwldmﬁ%gﬂqomll{hvdr[mmﬁmqmn@rp%@ acid, tri-

ylan1no)pemfyyagdgaggégénocarbonyl}butyr|c acid, acetate. Preparatlve
HPLC gi ves 3- 4

4-{N -[5- (44 %Jfrﬁyhen%g%lﬁo)ﬁ@n@%ﬁo}l] hydra2|nocarbonyl}butyrlc
aci d, trifIMHO(EEQI)&ten/GB&HBFﬂ«m-I(I-Q 34 60% B, 30 mn.) M (ESI): W =
431.5 ([MH *). WO 01/05753 - 49 - PCT/EPOQ 06307 2. Anal ogously to
Exanpl e 8, reaction of 5-[N -(9H
f1 uor enl1®- yi3vettmadagodsiny | ) hydcazi noExample 3-,(4-f | oeasiony| ) pertanoi ¢
acid w th "B gl Vesi- Srddkdd - ARRaI deyed Moyl Ny @Hess 16 1105 -
oxo-3- (4-bromophenyl)pentanoic acid with 3-(9H-fluoren-
9-ylmethoxycarbonylamino)benzoic acid and naphthalen-
2-ylmethyl thioacetimidate gives
15 5-[N’~-{1-(3-acetimidoylaminophenyl)methanoyl] -
hydrazino}-3- (4-bromophenyl)-5-oxopentancic [sic] acid,
trifluoroacetate.
RT = 15.4 (0 — 60% B, 30 min.)
MS (ESI): m/e = 462.3 ([M+H]").
20 |
Example 16: _
1. Analogously to Example 9, reaction of 5-[N’-(9H-

fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-
3-(4-flvuorophenyl)pentanoic acid, prepared by reaction
25 of 3-(4-fluorophenyl)glutaric anhydride with Fmoc-
hydrazine,
with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
gives '
3-(4-fluorophenyl)-4-{N’'-[5- (4-methylpyrid-2-
30 ylamino)pentanoyl]lhydrazinocarbonyl}butyric acid,
acetate.
Preparative HPLC gives 3-(4-fluorophenyl) -
4-{N’'-[5- (4d-methylpyrid-2-ylamino)pentanoyl]-
hydrazinocarbonyllbutyric acid, trifluoroacetate.
35 RT = 14.1 (0 — 60% B, 30 min.)
MS (ESI): m/e = 431.5 ([M+H]").



5 phenyl ) net hanoyl ] hydr azi no} - 5- oxopent anoi c .acid, tri- fluoroacetate. RT =
1T.2 (0 --4 60%B, 30 min. ) I\/IS(ESI) . me = 402.4 ([MrH *). 10 3.
Anal ogously to Exanple 1, reaction of 5-[N -(9H

fluoren-9-yl net hox car bonyl ) hydr azi no] - 5- oxo- 3-(4-fl uaroph { anoi c
acid with 3-HOHIHRRIERR 9-yI et hoxycarbbryl ami no) befedy % Z,r&y/d)sgﬁ}

napht hal en-2- yl nmet hyl thioacetimdate gives 15
5-{N -[1-(3- mcatnanat_mu@m nopherBatagnpEltdBoyldeaction of 5-[N’-(9H-

hydr azi no} - 3; | u fluoroacetate. RT =
10 0o bty A APHRGq SEOREM BROR S A S) 4o ) 1O SO B e 17
1. Anal ogous3-y(4-6EEJmmﬂ>f€erwl)rmt¢m1©fa<5uﬂNVJ-'QISDI—FDE” glves

fl uoren-9-yl net h%yp@rpgwﬁgz@yg@z, o] {15 OKP= _é&aﬁjﬁﬂg@phenyl ) pent anoi c

acid, prepared by reaction | or ophe utari ¢ anhydr| de with
Fnoc- hy8r a@hrnyhynethaqory Elhﬁ%’f%%/}lb?h%ly?’f@%e% Wv%ll ePFE si d¥ci d

g: ves 3)(4 cﬂwﬁéﬁe4 {N - [5 I(;Obrmt hy| pyrig 2- 30 5 .
yl am no) pent gﬁl no%)% %ny ut¥1r| C aci acetate, Preparative
STyl

HPCL gives 3¢

{N -[5-(4- rrﬁ\mly(mscnd-rﬁ’%qhanwm)l;)ehtmy’i)] hydrazi no- carbonyl }butyric acid,
trifluoroacetate. 35 RT = 16.3 (0 --~ 60%B, 30 mn.) M (ESI): me =
447.9 ([M+H *). WD 01/05753 - 50 - PCI/ EPOQ 06307 2. Anal ogousle/9 to

Exanpl €18, rdadinakeadusly N tg oHixample 1, reaction of 5-[N’
f 1 uor en- 9- yl it ey CAPGRYEN Sk 2259 T PhPdPazino] -5-oxo-

3-(4-fluorophenyl)pentanoic acid with 3-(9H-fluoren-
9-ylmethoxycarbonylamino)benzoic acid and naphthalen-2-

yvlmethyl thiéacetimidate gives
15 5-{N’-[1-(3-acetimidoylaminophenyl)methanoyl] -
hydrazino}-3- (4-fluorophenyl) -5-oxopentanoic acid, tri-
fluoroacetate. : |
RT = 12.0 (0 — 60% B, 30 min.)
MS (ESI): m/e = 401.4 ([M+H]').
20 '
Example 17:
1. Analogously to Example 9, reaction of 5-[N’-(9H-

fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-
3-(4-chlorophenyl)pentanoic acid, prepared by reaction
25 of 3-(4-chlorophenyl)glutaric anhydride with Fmoc-
hydrazine,
with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
gives
3—(4—chlorophenyl)—4—{N’—[54(4—methy1pyrid—2—
30 ylamino)pentanoyl]lhydrazinocarbonyl}butyric acid,
acetate,
Preparative HPCL gives 3-(4-chlorophenyl)-4-
{N’-[5-(4-methylpyrid-2-ylamino)pentanoyllhydrazino-
carbonyl}butyric acid, trifluoroacetate. '
35 RT = 16.3 (0 — 60% B, 30 min.)
MS (ESI): m/e = 447.9 ([M+H]").



3- (4-chl orophenyl ) pentanoic acid with "DE" gives

3-(4-chi orophenyl )-5-{N -[1-(3-guani di nophenyl)- 5

met hanoyl ] hydr azi no} - 5- oxopent anoi ¢ acid, trifluoro- acetate, RT = 13.9 (O
-.60%B, 30 mn.) DM gESI): me = 418.9 ([MH *). 10 3. Anal ogousl_)/ to
Exénple 1, r WQct 034 05753 - 50 - PCT/EP0070630

5-[ N - (9H f | uor en- 9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo-

3- (4- chl or opkenghkpegiowzayc 86i dExaibl 8- (HH Mdatdord- of 5- [N’ - (9H-

| met h | am b [ L d ht hal en-2- _y| nmet hyl
oA BB ) RS A P ™ Yy
hydr azi no} - 33¢44ekihdoappbeyly)l) Pentapericamcid aditdy “DH"- divesr oacetate, M5
(ES): me = 417 8 (MebhiocRode Aaalgousl vl g Bk B phentyade! | 00 of

5-[ N - (9H-fl uor en-9-yl met hoxycar bonyl’) hydr azi no X .

3- (4- chl d¥ ophefiransydl Aydirazasiod WoropendEnDiigor epcdd,  trifluoro-

yl met hoxycar Beeyka@, no)val eric acid and "DE" gives -

3- (4-chi orophenyl )-5-[ N - (5- ni. di popent apoyl )- 25
hyérazino]-Sngﬁpéﬁrgnypc'écgﬁg ?ri?&u@%ﬁa etate, RT = 13.7 (0 -~ 60% B, 30
mn.) M (ESbL):(BS$I9 :=m3e8-=540BVeH|(‘[M+H]Exanpl e 18: 30 1. Anal ogously to
Exanpl e 9, reaction of

N - (9H-f 1l uor en-9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo-

3, 5- di¢hl 8r-ophedpbppsdtanci ¢oaci d Examaplar ed by, reareaobioh of

3, 5-di chl qLogphe I ihCod ' y AR 85 330M th

2. (4- met o 35‘? i 339%-&%[& g’%ﬁo?a%%%?%?ﬁ%%n, Sﬁves %*631/%%?%’3 - 51 -
PCT/ EPOQ 063 7(439P§P OgheRYdr BFRERAOLCA- QLA [ sLith ndr h9HpYiparen-9-

yl am no) pent gnepglchbxgcazboagaahany)) PeurzwiicC aeid. and naphthalen-2-

ylmethyl thiocacetimidate gives

5-1
3-(
3-(
N- (

15 5—{N’—[1—(3—acetimidoylaminopheny1)methanbyl]—
hydrazino}-3-(4-chlorophenyl)-5-oxopentanoic acid, tri-
fluoroacetate,

MS (ESI): m/e = 417.9 ([M+H]").

20 4. Analogously to Example 3, reaction of
5—[N'—(9H—fluoren—9—y1methoxycarbonyl)hydrazino]—5—oxo—
3-(4-chlorophenyl)pentanoic acid with 3-(9H-fluoren-9-
ylmethoxycarbonylamino)valeric acid and “DE” gives

3-(4-chlorophenyl) -5- [N’ - (5-guanidinopentanoyl) -

25  hydrazino]-5-oxopentanoic acid, trifluoroacetate,

RT = 13.7 (0 — 60% B, 30 min.)
MS (ESI): m/e = 398.5 ([M+H]").

Example 18:

30 1. Analogously to .Example 9, reaction of
5—[N'—(9H—fluoren—9—y1methoxycérbony1)hydrazino]—5—oxo—
3-(3,5-dichlorophenyl)pentanoic acid, prepared by
reaction of 3-(3,5-dichlorophenyl)glutaric anhydride
with Fmoc-hydrazine,

35 with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
gives : ' :



acetate. Preparative HPLC gives 3-(3, 5-di chl orophenyl)-4-{N -[5- 5

(*4- met hyl pyri d- 2- yI am no) pent anoyl ] hydrazi nocarbonyl }- butyric acid,
trifluoroacetate. = 18.7 (0 -4 60%B, 30 min.) M (ESI) : me = 482. 4
(MH *) .. 10 2 ouslyto Exanpl e 8, reaction

5-[N - (9Hf|"[9)ré’ri"/3’5a§£t hoxycar bonyl') ﬁ;;dram noj - 5- OX%CT/EPOO/OGBO?

3-(3, 5-di chl orophenyl ) pentanoic acid with "DE" gives

3- (3, 5-di chl®+ (HferddghIoxddhdriy X )3-Leiani o Srot4-thethylpyrid-2-

Dheny ) et NP Bk LRSI AN G Dl g VO 03CeAle FT -
Anal ogousl y aee®&apl e 1, reaction of
5-[ N - (9K f Ipiog &wérq&fmyg%egnzL)(by@Laalcmbz%p%ayl) ~4-{N'-[5-

3-(3,5- dICh| or ophenyl ) pen an0|c acid with

f1 uoren-§-yl i 'Eﬁiﬁ&b@a‘% ¥ PR Rt a&t‘?iﬂ”&ﬁ(ﬁrm%@fl&lm met hy
t hi oacetim d;aj;@ggm/e,sc;lzas Ex:;{;[\f}ddrdaﬁ’cacaa&em doyl am nophenyl ) net hanoyl ] -
hydr azi no} or.ophen | ) .5- oxopent anoi ¢ acid, trifluoroacetate. .
RT:16.6(§"1( 6135 &g ?%)% % F}S me = 452.3 ([MrH *). 30 4.
Anal ogousl| y M® B&:Wp:l en/.;a =re058:2.|4:)n( EtM+H] ).

5-[ N - (9H f | uor en- 9-yl nmet hoxycar bonyl ) hydr azi no] - 5- oxo-

3- (3, 5-di chl orophenyl )pentanoic acid with 3-(pyrid-2-ylam no)benzoic acid
gi ves 3803- (B, Analagatopheny| §Q 5- oxBX&PRE- [ 3- Bpyri drgaction of

yl am no) benznyjn hydazi 1R RAPI e 1860 67 c 2663 E) hy da 71831 55 {&ko4 60% B,

30 mn.) V[)01{057%%chlorophenyf?§%%é§§%&c acid

with “DE” gives
3-(3,5-dichlorophenyl) -5-{N’-[1- (3-guanidino-
15 phenyl)methanoyl]lhydrazino}-5-oxopentancic acid, tri-
fluoroacetate
RT = 17.7 (0 — 60% B, 30 min.)
MS (ESI): m/e = 453.3 ([M+H]).

20 3. Analogously to Example 1, reaction of
5-[N’-(9H-fluoren-9-ylmethoxycarbonyl) hydrazino] -5-oxo-
3-(3,5-dichlorophenyl)pentancic acid with 3-(9H-
fluoren-9-ylmethoxycarbonylamino)benzoic acid and
naphthalen-2-ylmethyl thiocacetimidate gives

25 5-{N’~[1-(3-acetimidoylaminophenyl)methanoyl] -
hydrazino}-3-(3,5-dichlorophenyl)~5-oxopentanoic acid,
trifluoroacetate. |
RT = 16.6 (0 — 60% B, 30 min.)

MS (ESI): m/e = 452.3 ([M+H]").

30
4. Analogously: to Example 9, reaction of
5-[N’-(9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-
3-(3,5-dichlorophenyl)pentanoic acid
with 3-(pyrid-2-ylamino)benzoic acid gives

35 3-(3,5-dichlorophenyl) -5-0x0-5-{N’'~[3- (pyrid-2-
ylamino)benzoyllhydrazino}pentanoic acid, acetate.

RT = 33.5 (0 — 60% B, 30 min.)



M5 (ESI): me = 488.3 ([MtH *). 5. Anal ogously to Exanple 3, reaction of

5-(N - (9H-f |l uor en-9-yl net hoxycar bonyl ) hydr azi no] - 5- oxo- 5

3-(3,5- dichlorophenyl)pentanoic acid with

3- (9H-fl uoren-9-yl net hoxycar bonyl am no)valeric acid and "DE" gives

3-(3,5- m<ﬂﬂWQoﬁ¥hh9$75§ [N - - 52 - PCT/EP00/06307

(5- guani di nopent anoyl ) hydr azi no] - 5- oxopent anoi ¢ acid, 10 trifluoroacetate.

6. Anal ogoushy t@sExarmje 9,48sast{p+Rf").

5-[N - (9Hf 1 uor en- 9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo-

3- (3, 5-di chl orophenyl )pentanocic acid 15 with 4-(pyrid-2-ylam no)butyric

acid gives 5 (Ehé&c@chbbyophenyl) S5Erampie{ N - 34- ( pymedction of

2- z'e‘;‘mg)“?éb a{ig Lrop 0o §1]1 @%?irﬁ&@h&ﬁ&éi’boﬁfif}ﬁ}t,&razfﬁswéa&ké{e RIS

0x0- 5- BN qﬂLQp@TduchlqrgmhﬂmybUpgmb@m?hqdagzdno] 20 oxopent anoi ¢ acid,

fluoroacefate 7. Amal @gous fé?l—@@ﬂ?deecrﬁ)xi@é?&;drﬂﬂaﬁﬁlno)valerlc

[N - (9H—f|uoren 9- yInethoxycarbonyl)hydra2|no] - 0X0-

3, 5- di chI*FHPrRRY| JPENt SHBPE acid with 25

éH%i (rjn' dﬁlzol 2h3/l oz Baab@ﬁyd%rﬁpla@mﬁlgwem'- |
ic ophen 0

m dazol - ﬁ% %%%%ﬂ% Tﬂ?ﬁ$givkgfééﬁ?%%o?coﬁﬁ?antaﬁgé?ateiuﬁf%parat|ve

PLC giﬂ@s 3tti££hmtc@¢et@peenyl) 5-oxo0- 30

{N

[

|
tr
4-
i

g
5-
I
5-
3-(
(
3-(
H
5-
ri
An
5-
3-

-[4-(1H i m dazol - 2- ylanino)butanoyl]hydrazino] pent anoi ¢ aci d,

fluoroacetate. Ms (ESI): me 443. 3 (EN%FU*). Exanpl e 19: 35 1.
nal ogously Qo-&&%%%w@u§1YreactPon ofxample reaction of
(

N - (9H‘f|51-0 [1¢n= %Hlﬁﬁﬁbﬁéf{ﬁ@l@ﬁéﬂ:ﬁ@ﬂﬁééﬁbﬂﬂﬂ/l§h9é19az1no] 5-0x0-
o phenyl 1) pRLaeL € SEL S PLERRLSD: Brpt et on T
15 with 4-(pyrid-2-ylamino)butyric acid gives
3-(3,5-dichlorophenyl)-5-ox0o-5-{N’'-[4- (pyrid-
2-ylamino)butanoyllhydrazino] pentanoic acid, acetate.

tr

Preparative HPLC gives 3-(3,5-dichlorophenyl) -
5-0x0-5-{N’'-[4- (pyrid-2~-ylamino)butanoyllhydrazinol -
20 oxopentanoic acid, trifluoroacetate

7. Analogously to Example = 9, _ reaction of
5-[N’'-(9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-
3-(3,5-dichlorophenyl)pentanoic acid with
25 4-(1lH-imidazol-2-ylamino)butyric acid gives
3-(3,5-dichlorophenyl) -5-oxo~5~{N’~[4~- (1H-
imidazol-2~ylamino)butanoyl]lhydrazino]pentanoic acid,
acetate. _ '
Preparative HPLC gives 3-(3,5-dichlorophenyl)-5-oxo-
30 5—{N’—f4—(1H—imidazol—2—y1amino)butanoyl]hydrazino]—
pentanoic acid, trifluoroacetate.
MS (ESI): m/e = 443.3 ([M+H]").

Example 19:
35 1. Analogously to Example 9, reaction of

5-[N’- (9H-fluoren-9-ylmethoxycarbonyl)hydrazino]-5-oxo-
3- (biphenyl-4-yl)pentanoic acid, prepared by reaction



WO 01/05753 - 53 - PCT/ EPOJ 06307 of 3-(biphenyl-4-yl)glutaric anhydride
With Fnoc- hydrazine, with N-(2-(4-nethylpyridyl)-5-am novaleric [SIC] aci d
gives 5 3-(biphenyl-4-yl)-4-{N -[5-(4-nethyl pyrid-2-

ylI am no) pent anoyl | h dra2|nocarbonyl}but ric acid, acetate.

S 60% B, 30 P/ 0538 19535 XESl): me = 48§y4‘6-([|v++H]*). ESTéEPRﬂéPSB§ sly to
Exanpl e 8, reaction of

5-[N - (9H—fbuprea Qbybﬁehymxﬁeyabgmuthhydrazamh&dﬁldQC) with Fmoc-

3- (blphenyl I%%pentan0|c acid wth "DE" glves

3- bi phenyl - 1- (3- guani di nophenyl ) -
nethanoyl]hwdna2|MbMZS(dxmp%ﬂm%hnnn;dxik}51amnﬁqxaiﬁxuateﬂ§u@] Rec:d19.3 (0
- 60%B, 30 Jigyrd MS (ESI): W 460.5 ([M-H *). 20 3. Anal ogously to
Exanpl e 1, reaction _of

5- [N - (9B f | uor erdolBARREHG:AH Dorfn Py i 4raethniryrid-2-

3- (bi phenyl +ArathiReBetRiroyac)ifydtd i iodbdry oty ric acid,

9- ylnethoxycarb | am no) benzoi ¢ acid and napht hal en- 2-yl et hyl

t hi oacet i m 4t ‘g%ﬁes 25 5-{N -[1-(3-aceti m doyl am nophenyl ) net hanoyl ] -
hydr azi no} - Rbi=plenyd ﬂ}yb SoapreBDamuhc)aéid, tri- fluoroacetate. RT =

19.6 (0 ~§&‘0%%Iéx 4é\§SéEﬁoﬁ+H]}/¥; 459.5 ([M+H *). 30 Exanpl e 20:

1. Anal ogou Ie 9,  Teact
5-[N'-(99Lf|uoren 9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo- 3-( 3,

5-di chl oro- 2 hy{o0agien} ) Pent&noi Ceghdl e 8, reaction of

' 5-[N’-(9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-

3- (biphenyl-4-yl)pentanoic acid with “DE” gives
3—bipheﬁy1—4—yl—5—{N'-[l—(3—guanidinophenyl)—

15 methanoyl]hydrazino}—5—oxopentanoic acid, trifluoro-
acetate.
RT = 19.3 (0 — 60% B, 30 min.)
MS (ESI): m/e = 460.5 ([M+H]").

20 3. Analogously to Example 1, reaction of

5—[N'—(9H—f1uoren-9—ylmethoxycarbbnyl)hydraziﬁo]—5—oxo—
- (biphenyl-4-yl)pentanoic acid with 3-(9H-fluoren-

9-ylmethoxycarbonylamino)benzoic acid and mnaphthalen-
2-ylmethyl thiocacetimidate gives

25 5-{N’-[1-(3-acetimidoylaminophenyl)methanoyl]-
hydrazino}-3-biphenyl-4-yl-5-oxopentanoic acid, tri-
fluorocacetate.
RT = 19.6 (0 —» 60% B, 30 min.)
MS (ESI): m/e = 459.5 ([M+H]").

30
Example 20: _
1. Analogously to Example 9, reaction of
5- [N’ - (9H-fluoren-9-ylmethoxycarbonyl)hydrazino]-5-oxo-
3-(3,5-dichloro-2-hydroxyphenyl)pentanoic acid,
35 prepared by reaction of 3-(3,5-dichloro-

2-hydroxyphenyl)glutaric anhydride with Fmoc-hydrazine,
with 4—(pyridih—z—ylamino)butyric acid gives



35 prepared by reaction of 3-(3,5-dichloro- 2-hydroxyphenyl)glutaric
ahhydride with Fnoc-hydrazine, wth 4-(pyridin-2-ylamno)butyric acid
gi ves WD 01/05753 - 54 - PCT/EPCE¥06307

3- (3, 5-dichl gro-2- yphenyl ) - 5- oxo-

[ 4- pyri d- 2- dam%%%oyl ] hydr azi no} |§64nt anoi ¢ acid, PCTJeEt oogo%repar ative
HPLC gives 3-(3,5-dichloro- 5 2-hydroxyphenyl)-5-0x0-5-{N -[4-pyrid-2-
ylanino)butanoyl]3+m&M3ﬂdinh#ﬁﬁnfﬁmhxﬁQRXXphemYlX+5mﬁ%@cé$ate. MS (ESI): We

= 470.3 ([ M+ b Q9 Of id,
H - Pyr ﬁ? ﬁ%ﬂxycarbonyl% 5119@ ERCLHO0cOf  acid

5-[N - (9H—f|uoren 9 ydr azi ne]j - oxo-

3- (3, 5- di chl¥#*F8ydr oxyphenyl ) pentanoic acid with

g EéH;SI 31 dﬁlzpzzr ﬁ’éﬁﬂélo) but yeipg.caci d gi yeges 3-(3,5-dichloro-
Lchlor 7

(1H i i ddzol4 2 Xf% ?ﬁ‘?ﬁ%‘%‘[‘%’ﬁ?fﬁ?ﬁ@? '§§é‘ﬁ‘%’éﬁ%’1€'_ aci d, acetate.

Preparatlve;ﬁiamimpNhutéh¢iﬂIhyﬂri&xmm&pentan01c acid,

2- hydr oxyph 1?:§ N -[4- (1Hi m dazol -

2-yl am no) bu anoy T cﬁa2| no} pentanoic acid, 20 trifluoroacetate M5 (ESI):

We = 459. 3 (M9wEST) : mernpl 4/ @43 ﬂIMﬂﬁhHogously to Exanple 9, reaction of
25 5-[N -(9H-fl uoren-9-yl net hoxycar bonyl ) hydr azi no] - 5- oxo-

3-(3-nitrophenyl)pentanoic acid, prepared by reaction
3- (3-ni P-Popt?eﬂﬁl)‘b]r‘%ﬁ%%ﬁ%yanhyﬁ?l de WremPERoc- Aydr azFr‘?@c%oPn of

N- (2- (4- net hy.l mr4 H ) £ Dudrénoy-af Brfié thd Sy €3 ridenyll ) BPdgh¥€fo] -5-oxo-
3-(3-nitrop 5- (4-ne ridi
2-yl am no) pe t %J?%%k&éi é%¥%ﬁé§§§%ﬁﬁ§£‘%enga%°lc acid
with 4- (1H- 1m1dazol ~2-ylamino)butyric acid gives
3-(3,5-dichloro-2-hydroxyphenyl) -5-0xo-5-{N'-[4-
15 (1H-imidazol-2-ylamino)butanoyl] hydrazino}pentanoic

acid, acetate.

Preparative HPLC gives 3-(3,5-dichloro-
2—hydroxypheny1)—5—oxo-5—{N’—[4—(1H—imidazol—
2-ylamino)butanoyllhydrazino}pentanoic acid,

20 trifluoroacetate
MS (ESI): m/e = 459.3 ([M+H]").

Example 21:

1. Analogously to Example 9, reaction of
25 5-[N’-(9H-fluoren-9-ylmethoxycarbonyl)hydrazino]-5-oxo-

3-(3-nitrophenyl)pentanoic acid, prepared by reaction

of 3-(3-nitrophenyl)glutaric anhydride with Fmoc~-

hydrazine,

with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid
30 gives '

3-(3-nitrophenyl)-4-{N’-[5- (4-methylpyridin-

2-ylamino)pentanoyl]hydrazinocarbonyll}butyric acid,
acetate.
MS (ESI): m/e = 458.5 ([M+H]").
35 | '
2. Analogously to Example 8, reaction of

5~ [N’ - (9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo~
3-(3-nitrophenyl)pentanoic acid with “DE” gives



acetate. M5 (ESI): me = 458.5 ([MtH *). 35 2. Anal ogously to Exanple 8,
réaction of 5-[N'-(9FLquoren79-yInethoxycarbonyl)hydrazino]-5-oxo-
3-(3- nitrophenyl)pentanoic acid with "DE" gives t-. WD 01/05753 - 55 -
PCT/ EPOQ 06307 5-{N_- % (3- guanldlnophenyl)nethanoyl]%¥drazinga-

3- (3- ni troph®Ry| P1493738ent anoi ¢ aci d7 BPi fluoro- acet ERR0L06303 (o -4

60% B, 30 mn.) 5 M5 (ESI): W = 429.4 ([MtH *). 3. Anal ogously tb Exanpl e

é,(geaptionhof §5PNNJ Qm-ﬂBugﬁahiﬂﬁmb@hhhg?¥&@kh@hbbﬂhﬁgﬁ&auﬁﬁbﬂE-oxo-
-(3-nitrophen ent an Wit uor en

9-y|nethoxyc§?6éﬁy §§?R%f§¥§§ouc°§€P§n§%8°ﬁ§bhtruﬁ é) trifluoro-
2-yl met hyl ' t bce&edei.m dat e gi ves

5-{N -[1-(3- & Laqhdgyu@nLFOQ@@ngl)g@tﬁﬁﬂoyl]

hydrazing%-B 3 nltrophen 5- 0X0 entanolc acid, trifluoroacetate. 15

Exanpl e 22: ﬁ§ﬁégo@§ﬁy—tézﬁxénﬁﬂy+§ Yeaction of
5-[N'-(9FLquoren 9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo-

3-(4-nethoxy n penta oic acid, pr d by reaction 20 of
3-(4-nethoxy @%ﬁ Vlc aﬁﬁydrlaﬁp %ﬁ’ané- hydrE83etoR ¢ h of

N-(2-(4- nethﬁknywdeH}f&uamene@ay&mechb&y@hraﬁmgl)@yﬂeaz1no] 5-o0x0-
3- (4- met hoxypgh y%-- -{N F?%Ipyr 2-
ylan1no) entgngél %t% gyﬁﬁ%§;%%ony utyr+€l§0|au%' ce% {QH f&uorig 7 (0 -9
60% B A-ylmethoxycarbonylamino)benzoic acid and naphthalen-
' 2-ylmethyl ‘thioacetimidate gives
5-{N’~[1-(3-acetamidoylaminophenyl)methanoyl]-

hydrazino}-3-(3-nitrophenyl)-5-oxopentanocic acid,
trifluoroacetate.
15
Example 22:
1. Analogously to Example 9, reaction of

5—[N'—(9H—fluoren—9-ylmethoxycarbonyl)hydrazino]—5—oxo—

3- (4-methoxyphenyl)pentanoic acid, prepared by reaction
20 of 3- (4—methoxylphenyl)glutarlc anhydride with Fmoc-

hydrazine,

with N-(2-(4-methylpyridyl)-5-aminovaleric [sic] acid

gives .

3-(4-methoxyphenyl)-4-{N’-[5- (4-methylpyridin-2-

25 ylamlno)pentanoyl]hydraz1nocarbony1}butyrlc acid,

acetate.

RT = 13.7 (0 — 60% B, 30 min.)

MS (ESI): m/e = 443.4 ([M+H]").

30 2. Analogously to Example 8, reaction of -
5-[N’-(9H-fluoren-9-ylmethoxycarbonyl)hydrazino] -5-oxo-
3- (4-methoxyphenyl)pentanoic acid with “DE” gives
5-{N’'-[1-(3-guanidinophenyl)methanoyllhydrazino}-
3—(4—methoXyphenyl)—5—oxopentanoic acid, trifluoro-
35 acetate.
RT = 10.6 (0 — 60% B, 30 min.)
MS (ESI): m/e = 414.4 ([M+H]").



M5 (ESI): We = 443.4 ([MrH *). 30 2. Anal ogously to Exanple 8, reaction of
5-1N - (9H-f 1 uor en-9-yl met hoxycar bonyl ) hydr azi no] - 5- oxo-

3- (4- met hoxyphenyl ) pentanoic acid with "DE" gives

5-{N -[ 1-(3-guani di nophenyl ) met hanoyl ] hydr azi no} -

3-( 4- met hoxy ﬂen?*{gg{?ﬁiopent anoi ¢ acT 0‘)?/6 t7ifluoro- 3F/HBRAYOEPL 10. 6
(0 -4 60%B, 30 mMin.) M (ESI): W = 414.4 ([MtH *). WD 01/05753 - 56 -
PCT/ EPOQ 06397 ARaldgateppus!| ytbo Exagphmeld, reacti on mfaction of

3~ (4. met hoxy BRORYT | SR RO Eed ALl PROSTERERBRY T hERPazino -5 -oxo-
9- yl met hoxycar bérypebhorvphenyd) peatadodnd aapht el Bin- B- R fistdren-

thioaceti”id§;§lﬂ%¥ﬁ§x éé%kéﬁ&l%ﬁino)benzoic acid and naphthalen-2-
aceti m doyl am nophenyl ) et hanoy

[ C .%hzdrazl no) -
3- (4- et FoxypheayRylstBkepentafdfatacddvedrifl uoro- acetate. 10 RT = 10.5
(0 -3 60%B, 30 na{x’'-Mb-(ESI): W = 413.4 ([MH *). The exanpl es bel ow
relate to phar ceu%iCﬂl .gre ara 'onﬁ' 15 Eﬁgﬁgle A: ;njection vials A
sol ution of 2BBCJRHAORN M PPRRSE¥IHBERR2BPY L ABYFEFATPA-I and 5 g of -
di sodi um hydBeg¢érmphbeppphenyh) 351oxdPentadoibl y @icstd,l | edexbf wors- br ought
to pH 6.5 mﬁgg hydrochl oric acid and subjected to sterile filtration,

and injection vrals are filled with the solution, which is Iyophilized
under stléri| BTcantPtPok8 ahdd ¥ ded0 umider) sterile conditions. Each

injection vigk ¢R8TALNR/e22 218YU40f [REfl Ve, conpound. Exanple B:
suppositories
The examples below relate to pharmaceutical
preparations: '
15
Example A: injection vials

A solution of 100 g of an active compound of the

formula I and 5 g of disodium hydrogen phosphate in 3 1
20 of doubly distilled water is brought to pH 6.5 with 2 N

hydrochloric acid and subjected to sterile filtration,

and injection wvials are filled with the solution, which

is 1lyophilized under sterile conditions and closed

under sterile conditions. Each injection wvial contains
25 5 mg of active compound.

Example B: suppositories

A mixture of 20 g of an active compound of the

30 formula I with 100 g of soya lecithin and 1400 g of
cocoa butter is melted, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active
compound.

35 Example C: solution

A solution is prepared from 1 g of an active compound
of the formula I, 9.38 g of NaH;PO,-2H,O0, 28.48 g of



A mxture of 20 g of an active conpound of the 30 fornula | with 100 g of
soya lecithin and 1400 g of cocoa butter is nmelted, poured into noulds and
allowed to cool. Each suppository contains 20 ng of active conpound. ‘35
Exampl e C solutlon A solution is prepared from1l g of an active conpound
of the formu™? | 003 of NaH2PO4. 2F2B7 28.48 g of NPCT/®POR{PE3983 - 57
- PCT/ EPOQO 06307 Na2HP04. 12H20 and 0.1 g of benzal konium chloride in 940
m of doubl ynﬁzsebhlmﬁmt @ind | 10.i1S gor @fghbehealRidnduéh cbppeddep ta 1 1

cve drops. 5 M OB Sribhen B PG VBRIt E cop R (RE
fornmula | ar @anxéﬁ mmedagzps tp of 1/a$u£<ﬂ| QEermiHezedsbpt ucrraddlelltubnns. 10
Exanpl e E: an.Itilgts% ,%‘(t.md{# W5 ¥Ye Lidsh oy ng{%v%gﬁtg;gp%(ﬁ formula I,

4 kg of | actose, potato starc cand 0.1 kg of
magnesi un'i-’stearate S pressed to tablets in the customary manner such that

each tabl et mARNpldD:1difEmntacti ve conpound. Exanple F: coated tablets
20 Tabl ets are pressed anal ogously to Exanple E and are then coated in the.

customary manner with a coating of sucrose, potato, starch, talc,
tragacanth arSGDOdyr@taﬁ fan aoaﬁx&(acrmhpo@dcepsmeswemdlgeta&e mageyl es are

filled with f Q of, the formula | the custorrary
nmanner such %7 gi’l[(g;e9a§f1 c\aé%sarl %TQS]_ lhll)t i} defoaﬁge 5 S r?eorﬁicﬁq:l

Example E: tablets

A mixture of 1 kg of active compound of the formula I,
4 kg of lacfose, 1.2 kg " of potato starch, 0.2 kg of

15 talc and 0.1 kg of magnesiunf stearate is pressed to
tablets in the customary manner such that each tablet
contains 10 mg of active compound.

Example F: coated tablets

20
Tablets are pressed analogously to Example E and are
then coated in the customary manner with a coating of
sucrose, potato starch, talc, tragacanth and dyestuff.

25 Example G: capsuies

Hard gelatin capsules are filled with 2 kg of active

compound of the formula I in the customary manner such

that each capsule contains 20 mg of the active
30 compound.

Example H: ampoules

A solution of 1 kg of active compound of the formula I
35 in 60 1 of doubly distilled water is subjected to
sterile filtration, and ampoules are filled with the

solution, which is lyophilized under sterile conditions



3Q conpound. Exanple H: anpoules A solution of 1 kg of active conpound of
the formulal 35 in 60 1 of doubly distilled water i's subjected to
sterile filtration, and anpoules are filled with the solution, which is

| yophi lized under sterile conditions WD 01/05753 - 58 - PCT/EPOQO 06307 and
cl osed under W& eP4/@5I5%i ti ons. Each-aRBoal e con- tai RET{BPRY/BE3A8Zt i ve

conpound. WD 01/05753 - 59 - PCT/ EPOQ 06307 Exanple |: inhalation spray 14
g of the actiame cdmEmddumdet hetéof Il @ohdate ongi.s Rl ate taipod Pe 1c6h-
i sotonic Nadtai?x's“tliooﬂfg %I%d tt%eja_v 5 sol uti is filled into customary

commerci al spray contar hers favi ﬁgcgnﬁ?l?ﬁlﬁl chanism The sol ution can be
sprayed into nouth or nose. One squirt (approximately 0.1 m) corresponds
to a dose ofapproxinmately 0.14 ng. WO 01/05753 - 60 - PCT/ EPOQ 06307

Patent clainms 1. Conpounds of the forrmula I LILELELELLE o F0L TRV DL
11"l L RRRBROOXYYNN-COHt Z OR 5in which Xis HZN-C (=NH)
-NH, H3GC (=NH) -NH or Hetl-NH-1 Yis (CH2).- or -(CH2)4 (CH2)0- Ra is
Zis NR2 or CHR2, '



10 R, R2 are each independently of one another Hor A, R3is H Ar or
Het, R4 is H A A, OH OA OQAr, arylalkyl, Hal, CN, N2, CF3 or OCF3 A
is alkyl having 1 to 6 carbon atons, 15 Ar is phenyl which is unsubstituted

or. nono-, di-. or. tri stituted by A, , OA, CF3, r Hal
and whi ch rrab'obeog'tfl%t%i%gut ed by a phenyf which is mﬁé?lﬁ%éwgog
trisubsituted by A, OH OA CF3. OCF3, CN, NO2 20 or Hal such that an
unsubst i t ut e@xempleyFst impadatiiiophemypayl s f orned or naphthyl which is
unsubstituted or nono-, di- or trisubstituted by A, OH OA, CF31 OCF31 CN,
NO2 or Hal, 25 Hal is F, C, Br or I, Het is a saturated, partially or
fully unsatufd- o e@EnohBe RCBHIE§cISIPRIRG 0G| it adiREULahadi n¥S to 10
ring menbersdiweeneell 0in210nil r 6gen sytddlc IN&C1 2 sputiongr &y geneat ons *
CLMS 01/Q5753 - 61 - E’% POQO 06307 rrahabe present and where the
het erocyc? i c SOrEFOR Sy fé o- 18F°di SUBEPIEGYed CRPMERCLa1al SPERY Qa,
CF3, A NO2 con®Paiderdetiaviing eb-pump Grendrdret . aTloeasotubider cagcbe 5

i subst it ut ofPEs YRl Rt G a0, oIt RRiay TeBteRBRAEL Y
is 2, 3, 4, 9.drmd) cogrrespongse t@, al dese ofampbrnesimaiieis &.ddi e y
acceptabl e salts and sol vates.



2. Conpounds of the formula | according to daim1l 15

a)5-[ N - (3-guani di nobenzoyl ) hydr azi no] - 5- oxo- 3-phenyl pentanoic acid

b) 3- [ 4- (3- guani di nophenyl acetyl ) sem car bazi do] - 3- phenyl propi oni c acid,

c) 3-[ 4- (3- guani di nobenzoyl ) seni car bazi do] 20 3- phenylpro ionic acid

d) - {N - [ 5- (4O me@h{®B753 di n- 2- yl ani no) htanoy! | - /EP00/06307

hydr azi nocar bonyl } - 3- phenyl butyric acid,

e)3-[4-(5- guanldlnopentanoyl)senlpatbﬁtldnhxma phenyl pr opionicacid—25—

f)4-[ N - (5-guani di nopent anoyl ) hydr azi nocar bonyl ] - 3-phenyl

8) 3- (4- ( 3- guani di nobenzoyl ) sem car bazi do] 3-(4-chlor ophenynmmmilmi&mu “I'
h) 3- { 4- [ 5- (41 retduythgoundl o2 -tyHheanioxyydentBnoyl | - 30

sem car bazi do} - 3- (4- chl or ophenyR]) pr opi oni craci d

1) 3-(4-(5- guanldlnopentanoyl)se ca a2|do - 3-%¥4-chl or ophenyl ) propi oni c
acid, and their phy5|olog|9aIIyNacc table salt or solvates. 35 3.

Process for preparing coXp s ofN“th Orccording to daiml1l and
their salts, characterlzed i t hat 11111111 IIIIfI LEEer e 1t CL
MS WO 01/05753 - 62 - PCT/EPOO/OGRO7 a) to. prepare a conmpound of the
formula | inwhich Zis NNR2, a conpound of the fornula Il RL 0 X'Y NON
OH It

5 in which
X is H,N-C(=NH)-NH-, H3C-C(=NH)-NH or Het'-NH-,
Y is '
“(CHy)i or ~(CH,) (CHpe-
R4
is
. 2 2
Z is N-R®* or CH-R~%,
10 . R!, R? are each independently of one another H or A,
R3 is H, Ar or Het,
R? is H, A, Ar, OH, 0OA, OAr, arylalkyl, Hal, CN,
NO;, CFs3 or OCF, ’
A is alkyl having 1 to 6 carbon atoms,
15 Ar is phenyl which is unsubstituted or mono-,

di- or trisubstituted by A, OH, OA, CFi, OCF,,
CN, NO; or Hal and which may be substituted

by a phenyl which is mono-, di- or
trisubsituted by A, OH, OA, CF;, OCF;, CN, NO,
20 or Hal such that an unsubstituted or

substituted biphenyl is formed or naphthyl
which is unsubstituted or mono-, di- or
trisubstituted by A, OH, OA, CF;, OCF;3;, CN,
NO, or Hal,
25 Hal is F, Cl1l, Br or I,

Het is a saturated, partially or fully unsatura-
ted mono- or bicyclic heterocyclic radical
having 5 to 10 ring members, where 1 or 2
nitrogen and/or 1 or 2 sulfur or oxygen atoms



OR25 in which X Y, and R2 are as deflned |n Claim1l and in which
free am no groups are protected H uﬂﬂil no protective group, isS
reacted with a conpound of the f HN-~" OH | R2 10 in
whi ch R2 and R3 are as defined in Cla|n11 and in which "a free hydroxyl
group i s prof@ct@l/®§753 suitabl e hydr &dyl- protecti ve BFREPW/ 0630 ched to
a solid phase, 15 and the protective groups and/or the solid phase are

subsequently renoved, Q&y 2 blraseopodnd ofhéhe fﬂﬁ@Uh:fé'défocPQ'él\icY CH IV
Oin which X and Y are a defi ned En C|a|n11 an no

groups are protected byRESHt t BBY e PE2EORATHP gEEEPF5é£BESGp 'MS WD
01/ 05753 - 63 - PCT/ EPGR) P6897 OAS CEﬁcUﬁdruhtbraocvgpound of the fornula V

RL R3 HN,N Z CH iIRZ in whigh %IZar &?elq% aiml
and in, which a%‘ée hy8r c?)(yg gr%%plglzme%gfec By SUT 4%%dr oxyl
protecti e group or athaeimeg tlo to 4 nitrogen atoms Whlch- may be
unsubstituted or mono- or disubstituted by
Hal, A, OA, Ar, OAr, arylalkyl, CN, NO2, CF3

or OCFs,
n is 2, 3, 4, 5 or 6,
10 m, o are 0, 1 or 2,

and their physiologically acceptable salts and

solvates..

2. Compounds of the formula I_according to Claim 1
15 a)5-[N’-(3-guanidinobenzoyl)hydrazino] -5-oxo-
3-phenylpentanoic acid
b)3-[4- (3-guanidinophenylacetyl) semicarbazido] -
3-phénylpropionic acid,
c)3-[4-(3-guanidinobenzoyl) semicarbazido] -
20 3-phenylpropionic acid,
d)4-{N’'-[5-(4-methylpyridin-2-ylamino)pentanoyl] -
hydrazinocarbonyl}—3—phenylbutyric acid,
e)3-[4- (5-guanidinopentanoyl) semicarbazido] -
3-phenylpropionic acid,
25 f)4-[N'- (5-guanidinopentanoyl)hydrazinocarbonyl] -
3-phenylbutyric acid,
g)3-[4- (3-guanidinobenzoyl) semicarbazido] -
3-(4-chlorophenyl)propionic acid,
h)3-{4-[5-{4-methylpyridin-2-vlamino)pentanoyl]-
30 semicarbazido}—3—(4—chlorophenyl)propionic acid,
i)3-[4-({5-guanidinopentanoyl)semicarbazido] -
3-(4-chlorophenyl)propionic acid,
and their physiologically acceptable salts orx
solvates.
35
3. Process for preparing compounds of the formula I
according fo Claim 1 and their salts, characterized
in that



a solid phase, and the protectlve rou nd/or the solid phase are
subsequently renoved; 10 or lull ;ﬂ i“"ﬂ!l ,”u!;e formula | is |liberated
from one of -its functi onal S tment with 15 a

sol vol ysi ng or dro enol ysi ng agent, and/ or in that a basic or acid
conpound of WRe Fépgﬁpé | is converted®%nto one of |t%c¥/a$‘f% 69/5397 eat nent
with an acid or base. 20 4. Conpounds of the fornula | according to Caiml
and their physiologically acceptable salts or solvates for use as
therapeutically tive ¢ nds o] S or,ul

according to d ai ﬁf‘lo aﬁﬁgggﬁél r phy ° rbcglo(ggl Ff;‘gaégé“&h% t'[ saﬂ t‘ghjb(r:h
solvates for usz &8s N+R gmltqmmﬂdnd(nﬁ;thh fompoendst of the fornul a
according to Caiml1 and 30 their hyS|oIog|caIIy acceptabl e salts or
solvates for use in controlling dRsea 7. Pharmaceutical preparation,
characterized in that it conpri se[s at east one conpound of the fornula |
r-a- WO 01/05753 - 64 - PCT/‘EE%JN)@3 according to Caim1 and/or one of
its physiologi- cally accepfabl saITS orOHol vatedi 8. Use of conmpounds of
the formula | according to 5 im1 and/or their physiologically
acceptable salts or solvates for prBBaring a pharmaceutical preparation.
9. Use of conpounds of the formula I according to 10 daim1l and/or their
physi ol odi cal | y Hec¥biahl & al (& sndGoRVaxe asr defdpedi g Llaim 1

pharmaceutical and in which free amino groups are protected by a

suitable amino protective group,

is reacted with a compound of the formula III

R3 0
/l\/lL I
HN - OH
10 R
in which R® and R® are as defined in Claim 1 and in
which 'a free hydroxyl group is protected by a
suitable hydroxyl protective group or attached to a
solid phase,
15
and the protective groups and/or the solid phase
are subsequently removed,
or
20

b) a compound of the formula IV

x’Y\H/
o}

in which X and Y are as defined in Claim 1 and in

OH v

which free amino groups are protected by a suitable
25 amino protective group



preparation for controlling thronb |nfarction, coronary
heart di seases, arterio- sclerosis w ItunDurs, ost eopor osi s,
15 infections and restenosis after Use of conpounds of the

formula | according to Caim1 and/or thelr phyS|oIo%'caII acc t abl e
salts or solW@te¥LF¥37H3t hol ogi cal prockises which 2 Yed or
propagat ed by angi ogenesis. 1111111 ~h~ulLl 2111212122121 11 1111 * CL M

is reacted with a compound of the formula V

R? R3 _
w1 LI
N Z OH \'4
R2
in which R}, R?, R} and Z are as defined in Claim 1
and in which a free hydroxyl group is protected by

5 a suitable hydroxyl protective group or attached to
a solid phase,

and the protective groups and/or the solid phase

are subsequently removed;

10
or
c) a compound of the formula I is 1liberated from
one of ‘its functional derivatives by treatment with
15 a solvolysing or hydrogenolysing agent,
and/or in that a basic or acidic compound of the
formula I is converted into one of its salts by
treatment with an acid or base.
20 ' '

4. Compounds of the formula I according to Claim 1 and
their physiologically acceptable salts or solvates
for use as therapeutically active compounds.

25 5. Compounds of the formula I according to Claim 1 and
their physiologically acceptable salts or solvates

for use as integrin inhibitors.

6. Compounds of the formula I according to Claim 1 and
30 their physiologically acceptable salts or solvates

for use in controlling diseases.

7. Pharmaceutical preparation, characterized in that
it comprises at least one compound of the formula I



10

15

20

wo

01/05753 - 64 - PCT/EP00/06307

according to Claim 1 and/or one of its physiologi-
cally acceptable salts or solvates.

Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable
salts or solvates for preparing a pharmaceutical

preparation.

Use of compounds of the formula I accoxrding to
Claim 1 and/or their physiologically acceptable
salts or solvates for preparing a pharmaceutical
preparation for controlling thromboses, myocardial
infarction, coronary  heart diseases, arterio-
sclerosis, inflammations, tumours, osteoporosis,
infections and restenosis after angioplasty.

10. Use of compounds of the formula I according to

Claim 1 and/or their physiologically acceptable
salts or solvates for pathological processes which

are maintained or propagated by angiogenesis.

* (o L M S *



