;éBe%gFJGRTq|ai 0 6 JAN 2003 Di acyl hydrazi ne derivatives The iﬁﬁfahhog
rel ates to conpounds of the formula I, 5 R~ 0 z X~Y N,, N~ NH2 003 .
“wherein 10 X is H2N-C (=NH) - NH-, Yis (CNzn (CHZ)m'\(CHz)oRSor-
(CHz) p-Het 2- (CHz)qg-) 15 Z ar e H 20 RBis H RS is
COOH , Het2 is pyridyl, q+§qyﬁ£j&%E§ﬁn§ dﬁflgatﬂ r, are each

I ndependently of one another 0O, 1, 30 or 2, and thelr salts and sol vates.
The invention relates to compounds of the

formula I,

5
1
T oo
\n/N A /H],NHz 1
0 R2 @)

wherein
10 X ig H,N-C(=NH)-NH-,

Y is

-(CHZ)f\- 1 ‘(CHz)f@'<CH2)O.
Ra
or - (CHp)p-Het?- (CHy) -,

15

Z is - (CHy) -R®,

R', R? are H,
20 R3 is H,

R® is COOH,

Het? is pyridyl,
25

n is 3, 4 or 5,

o, P,

qa, r, are each independently of one another 0, 1,

30 or 2,

and their salts and solvates.

vl Ry
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A% 2 0 6 JAN 2003 Peptide derivatives with simlar pharnacolﬁaic
properties are described i n WO A9726250, WO A- 9414775 and WO A olb 2003 )
"Partially simlar conpounds are known, for exanple, fromUS 5, 741, 796. The
i nvention was based on the object of digcavering novel conpounds having

val uabl e properties, 10 in particular those which can be used for the
preparation of nmedi canent I t haa§been found that thebconpounds of the

formula | and their %%P?%gﬁave veP§TVEREABPE phar middtogi cal Hrbbeétties,
coupl ed w t hplha preacol15gioher abirbipeytidlBovenrall, débeyibesl asn ntwegHA-N

(35- i nt oy | o T4e0 br AOWT REE GAnaenshr ad 5 5F S buampl e, bi ndi ng of

fibrinogen to the (33integrin receptor. In the case of the integrins aVBl,
2 0 av(33, a"(35, allb(33 and a"(36 and a"(38 , the conpounds display
particular activity; in particular, potent selective inhibitors of the
vitronectin receptorpartsglhéresﬁ@@hér ThPgpaenden eéae bérgwfonstieit ed, for

exanmpl e, 25 byah eenefp@g deseriybed,by J.W Smith et al. in J. Bi 0
Chem 265, 12267- 12271 (1990). The dependence of the veIopnent of

angi ogenesis on the Theer ABVFBRIBBt wieR vR886Lar Fnt LRfRFB0 o5 06

JAN 2003 discovering novel compounds having valuable propertles,
10 in particular those which can be wused for the
preparation of medicaments.

It has been found that the compounds of the
formula I and their salts have very valuable
pharmacological properties, coupled with a good

15 tolerability. Above all, they act as integrin
inhibitors, and in particular inhibit the interactions
of the oy-, Pi:- or Ps-integrin receptors with ligands,
such as, for example, binding of fibrinogen to the §;-
integrin receptor. In the case of the integrins o.fp.,

20 owPi,  oPs, ormPs and o.fs and ofs, the compounds
display particular activity; in particular, potent
selective inhibitors of the vitronectin receptor o.fBs
were found.

This action can be demonstrated, for example,

25 by the method described by J.W. Smith et al. in J. -
Biol. Chem. 265, 12267-12271 (1990).

The dependence of the development of angiogenesis on

the interaction between vascular integrins and

30

35



- 3 extracellular matrix proteins has been described by P.C. Brooks, R A
Clark and D. A Cheresh in Science 264, 569-71 (1994). The poss(i§ IJAN/ 2003
inhibiting this interaction, 5 thus init 'gat_i ng apoptosis (progranmed cell
deat h) of angi ogenic vascul ar cells, by cyclic peptide has been described
by P.C. Brooks, A M tgonery,. M Rosenfeld)_R isfteld, ..T.=Hy_ G
<ier and b ATRTEACTICH g PRSHR 1665 Penicienininedr he
formula | whiRlC bl 8ckokise i Rt&radtliaxk ofnidntegki n Chegesthor snar&tidmnds,
such as, for npﬁag_ fe(péigngj ng of fibrinogen to the fibrinogen receptor
(gl ycopr ot ei b/111 a'§, prevent, as GPlIb/Illa antagonists, the spreading
of tunmour 15 cells byThetResasbslifyi 8fi InBoREATLREd B St Ha1FeNawiary
observati @ns:t e %%'IEQH@Q%garSpS?E@th Of pdtd dHrkd g RI1Ndi B8aOh) of
nmet al | oprotei nases to, integrins, hgs preventi n% the cells fromutilizing
the enzymati GREIIIRRIC of2TFeL 2D PPOLEI nB¥e AYCerEnPERtiider SFTd R8T he
i nhi bition ofgdddtibddmat ripy net @l lqQpr ot BrBaEe; 2) | ndi ng teritdmdryr,onectin
receptor a(33 by a cycl.o: RGD, peptide,. scrib in P.C _Brooks et_al.,
Cel | 85, 683?}%9§c(sl dog &h 'sp%@é‘&aﬁs&l%surm T8 | s fro?‘f&éelrocaﬁnq unmour
into the vasdular Gystesh tiakeSell ac®, bylihec4 ot h®®4bn of m croaggregates
(mcrothrgnbi) by int i of .4 he.tu I s-wi th: bl o t s. The
t umour cEéL?aI s are shi eﬁ&@%@% heogprg:theec{r?%r%nl(aﬁat h% n‘%lg%glgggg%g% e, hg’ld 30
are not recoghlRIERYYL ITheC kel NECGT IRhECFRREAESS PBfleml IRREISH EUCAydrtegat es
can attach thessel egamb@eVessehe Waldihaiwer ey f urithiemdarnet r abi onref
tunmour cells to tissue is facilitated. Since the f?rmatlon of the
mi cr ot hronbi  FPHRAHEd TRFSRTE ndSo¥ PPEPFROFent TR/ 85 2 he RU5SHgen
receptors on &st ioRI RS/ T nod itadgdei sts 1 hee Kl [spddddirant agbnitsinouran be
regarded.as actjve .retastasis_inhihitors. The_.co unds .of t for.ul a |
can be erjfgl oycé%ijass ?Péa‘i‘%?%%’fﬁl%ct?bégsﬁﬁs{:é’ﬁé&%ﬁ % rrat%eargaoell%“’%gJAN
2003 - 4 vetessenavatimewdcine, in particular for the prophylaxis and/or
therapy of thrombost sy dvosaldiabs | BEEM ELbARY eALECHRIHALAY inding
i nfl ammati ons, apopl exy, andina pectoris, tunour diseases, oOsteolytic
di seases, suchf asetrbkIREPE?HRESES phPhoPE§PEAREY ARYSoHEFVENFiiSgadde such
as, for exarm&@ll% nfﬂr%ﬁﬂmhit(ill&zzi@)@t haheol @giz?ﬂ:dtﬂbseaéeﬁ‘ridj/ab?ﬁ i €he _
reti nopathy, macul ar degeneration,, myopi ocul ar hi.stopl as is, rheumatic
e thri €0 R ERts THATE 1 s ahr (AL RS Ut Ber il EPROPLEF SR B
Crohn' s di sea®¢p-at hémasclizer ogieta lismricasignaseest)endsimsdafig er tangitdyd ast y)
mul tiple sclefaosiS,eM Al ok ,Lon acterial . ctian, i nfection,
in cases of acute .reenéallr?f ar:elraﬁ' g%andm‘l’ﬁ(ri3 cageséofy%gngbﬁea?%ﬁggﬁ%’ as%ss?st t he
heal i ng procedse3ribe TH@ cFmpounB8¥oekst hetf orhul a §ekhn e efP30PE3 as
antim crobial |yoegti ng substances during operations where biomaterial s,
i npl ants, .catheters cardi ac .pacenakers are used. Here, they have an
anti sept /¢ acti on. Tﬂ@’eef 2, 8% SOMWE &t cF ot af &&Cra@i YO be
denonst r at ed fyte hehaetvhed udescrspederhy t RkeValpdatden-Mei ghed ftrmdtidm -
I nfection and, rpﬁ?%}gg( = 285 Laceyt.h f
formula | are filn I |to%gsg%?r’%ﬁg%r?ﬂgg£§§%fﬁ%% ]g%dggl%%gg%il&ggﬁldgfof 5 the
fibrinogen reeEpWr sCohL I Wbeh phhpefepsateheyscafhbe tuseygrasadilég®asti cs
for the detecdiom@swl bocaHezabiOReOtibhr aBbitnd hber¥agevbahtsyst:em i n
vivo if Elaey are substituted, éokg e@rrpl e, . by g radi pactive or Wdetectable
r adi cal . are not recognize y the cells’of the immune system.
The microaggregates can attach themselves to vessel
walls, whereby further penetration of tumour cells into
tissue 1is facilitated. Since the formation of the
microthrombi is mediated by binding of fibrinogen to
35 the fibrinogen receptors on activated blood platelets,
the GPIIa/IIIb antagonists can be regarded as active
metastasis inhibitors.
The compounds of the formula I can be emploved

as medicinally active substances in human and



30°As inhibitors of fibrinogen binding, the conpounds of the fgngu gRn
~al so be enployed as effective auxiliaries for the study of the ta O|IS
of blood platelets in different activatign_stages or of intracellular
signal mechani snms of the fibrinogen 35 receptor. The detectable unit of a

"l'abel " whi ch,0as{ Q2P }naa%@%at erLch HOF £X@1PE € £bsotaRe habehyifgi by 3H
permts the investigation of the abovenenti oned nechani sns after [ eceptor

bi ndi ng. The 2BR[ % N eAHMeViCat | GRECEPESESed BEPERFdiad 6LUMAFOBIRN5 10 15

20 25 30 35 AgpcetybédspaspaitiC inflammations, apoplexy, angina
aci dAza- d yH2N- NH- COOHBOCt er t - gut oxycar bonyl

VA o] R
Zbenzyloxycar%%ﬂ??fkf]dFE?BFBh %?Fé FHodiq '%%3ytlc diseases, such as
DCIVUl chl 6r onet baoebt PEAd| | pahaiyodidayil 1 mdj)bﬁglémcbd: hyllifseares, desDXh N- et hy
| -
N - (d| met hyl ant hopr opyI ) - cé‘F‘B‘B&ﬁ'm dellgt ejt%mf OO f | uo?%tnh ?Jho car bonyl G
IyegC|nerJLﬂl$éaaeabentnﬂMMaZblrﬁiymppﬁtNyN macué@ra.®@g¢n¢xﬁt#@@n1

hexaf | uoro h HOB ro ISf%qle Mo zhydr
am neMr 4- ﬁet % %é??¥getﬁxg%%§%%lsulgghylEﬁ%&*ﬁgﬁﬁiﬁﬁgfég%%gﬁ%ek%hEy

- hydr oxysucci <h$ﬁ?@@0312¥b\éh§yl L7 tOHBUF ERECHTR y| LUdSEEPEENSCt @RbYF ERenet hyl

eszergEFgKgYLCrohn s ?1seaserdaﬁﬁgrﬂicleﬂ951s, pSOﬁ#a51ﬁ¢)resten051s vl S
ester , 2, 4, ent ane i o zof ur.an sul f on enoxyacet yl Sa
| sal i cyl oyl TB¥ e{l@géﬁgi#r—azo g | IP;ieNSﬁJﬁ‘ %laet‘%@toﬁﬁg Pt e

tetrafluorobobatEerIEAIriﬁfe@tb@netlﬁuagaHTrimfetyioﬁtrlpnengaaeshy¢ﬁ The

conpounds  of égutLOQ@wéiIfi%&ﬁ?%ﬁﬁhgggéloggsg Iurah‘ﬁgﬁ&e}%@ﬂglgpsoma“C

therefore be present Tna of “ster
forms. Al ofashése tbhenkeglongeranpkesdsand L forns) and their mxtures

(for exangle the DL fepgskoal F%uﬁ@?.r %Cfe%rtw EHemb 04 Mel @aly YdecmoTdpsnds

according to the invention a i ncl ude so-called praodrug derivatives,
i.e. conpound@soﬁnﬁﬁglFépPBPalw\Mﬁ%ﬁﬂ%f§UB§FP95FFZ§@nﬁqﬁ1OE%ﬁa%&%ﬁile

al kyl or arylygeedpshisngaesialsol i depephitdes athdticds arcy r apatdiyacl eaved
in the organismto %he active cgnpounds according to the invention. 10
These al so i neRGEE2HFDTUePT GdABFE  pol ymer derivatives of the conpounds
accordi ng to Hbaeei nraelyi dmvasadesatiilsegtifcoraedanmpl eThen difiicary Rhérm

115, 61- @%)(1ggé)antlm1croblal activity can be demonstrated by the
method described by P. Valentin-Weigund et al. in
Infection and Immunity, 2851-2855 (1988).

Since the compounds of the formula I are
inhibitors of fibrinogen binding and thus 1ligands of

25 the fibrinogen receptors on blood platelets, they can
be used as diagnostics for the detection and
localization of thrombi in the vascular system in vivo
if they are substituted, for example, by a radiocactive
or UV-detectable radical.

30 As inhibitors of fibrinogen binding, the
compounds o0f the formula I can also be employed as
effective auxiliaries for the study of the metabolism
of blood platelets in different activation stages or of
intracellular signal mechanisms of the fibrinogen

35 receptor. The detectable unit of a “label” which has to
be incorporated, for example isotope labelling by *y,
permits the investigation of the abovementioned
mechanisms after receptor binding.

The following abbreviations are used below:



Sol'vates are addition conpounds of the conpounds of the formula | with
inert solvents. 15 Solvates are, for exanple, a nono- or dehydrdt 6 dANa2003
adduct with al cohols, such as, for exappke. with methanol or ethanol. A
prefered process for preparing conpounds of the fornula | according to
Claim1l and their salts is 20 characterized in that a) a conmpound of the
formulall, R OJYN.. ~Hx ~ ~oll wherein X, Y, Rl and RZ are as def
fined in dai¥ 1 25 an®RSffefein free anino groups are protected by a

sui tabl e am ng.prot ect i M tOUP adig reacted with a compound of the formula
[11, Z1izN NHZ 11l O 30 wherein Zis as defined in Claim1, and wherein a
free hydroxylAZR&hY i s N8 by a suitabl e hydroxyl protective group,

0 6 JAN 2803 goc . and dée: hiesidarbaHyplups are subsequently renoved, or 5
b) a conpoun the formul a 1V, XzY~ IV ~0 wherein X and Y are as
defined in O ﬁ?g%d%ﬁTﬁékﬁﬁgq?%9%é§%nino groups are protected by a

sui t abl e am MLCQr ot ect iddecyyrlmhExyricardamdeihide h a conpound of the formul a

v, DCM dichloromethane
DIPEA diisopropylethylamine
10 DMF dimethylformamide
EDCI N-ethyl-N,N’- (dimethylaminopropyl) -
carbodiimide
Et ethyl
Fmoc 9-fluorenylmethoxycarbonyl
15 Gly glycine
HATU O~ (7-azabenzotriazol-1l-yl)-N,N,N’,N’'-tetra-~
methyluronium hexafluorophosphate
HOBt l-hydroxybenzotriazole
Me methyl
20 MBHA 4-methylbenzhydrylamine
Mtr 4-methoxy-2,3,6-trimethylphenylsulfonyl
NMP N-methylpyrrolidone
HONSu N-hydroxysuccinimide
OBzl benzyl ester
25 0OtBu tert-butyl ester
Oct octanoyl -
OMe methyl ester
QEt ethyl ester
Pbf 2,2,4,6,7-pentamethyldihydrobenzofuran-5-
30 sulfonyl
POA phenoxyacetyl
Sal salicyloyl
TBTU O-(lH-benzotriazol-1-yl)-N,N,N’',N’-
tetramethyluronium tetrafluoroborate
35 TFA trifluorocacetic acid
Trt trityl (triphenylmethyl).

The compounds of the formula I have at least

one chiral centre and can therefore be present in a



R~ O H\-N~ NH2 V O R2 15 wherein Rl, R2 and Z are as defined 'Uq:jﬂiNnZH[]?”d
wherein a free hydroxyl group is protected by a suitabl e hydroxy _
‘ protective group, 20 and the protective groups are subsequently renoved; or
25 ¢) a conpound of the fornmula | is Liperated fromone of its functional
derivatives by treatnment with a sol vol ysing or hydrogenol ysi ng agent, 30

and/ or in th S 321%9)5 %gr A r%'o‘iso%@}%h%ndf&mé heAHerggatﬂle%geg%%h%rted

into one of & y {reat ment. W th an acid of 2003 8
Al kyl ene is bkafeeabmylﬁeﬂhyhgdeibeﬁbyheMe angt opyledme, mbatyrese, (fpent yl ene
or hexyl ene.e AR, am o, Pt 66N HAMRdiS JH&E] %ﬁbclli/e %rﬁ(xﬁla pf opi onyl ,

butyryl, phenylacetyl, benzoyl, toluyl, POA, net hoxycar bonyl
et hoxycar bonyl , 2, 2,Bi% r FERPBHBIE Iﬂﬁﬁ&réir%yFO B&E, ?nY%]EIBé‘P‘Hoi‘)l@Qr bonyl ,
CBz ("casboblaﬂ:zmaé')so4ca&ubaxy@wdw@xyi@aﬁbawk/esFIVD.C e M copduerdzyl . Rl

Fur Eher mor e i o6 et FTER | & prafd b ome oy ety " rtpesdy or
but oxy) furtdwemr;dree, ahBloy pentrylaopl arrduegl oxygaRS O @Gxilgop]s@tZ(des
and which are rapidly cleaved in the organism to the
active compounds according to the invention.
10 These also include biodegradable polymer derivatives of
the compounds according to the invention, as described,
for example, in Int. J. Pharm, 115, 61-67 (1995).
Solvates are addition compounds of the
compounds of the formula I with inert solvents.
15 Solvates are, for example, a mono- or dihydrate or an
adduct with alcohols, such as, for example, with
methanol or ethanol.
A prefered process for preparing compounds of
the formula I according to Claim 1 and their salts is

20 characterized in that

a) a compound of the formula IT,
R! 0
x’YYN“NJ\OH I
oy
wherein X, Y, R and R? are as defined in Claim 1
25 and wherein free amino groups are protected by a

suitable amino protective group,

is reacted with a compound of the formula IIT,

b4

HN/L\H/NHz ]
2

0O
30 wherein Z is as defined in Claim 1, and wherein a
free hydroxyl group 1is protected by a suitable
hydroxyl protective group,



25 30 35 0O 6 JAN 2003 _ g _ Het2 is preferably unsubstituted 2,3-, 2,4-,
2,6- or 3,5-pyridyl. nis preferably 3, 4 or 5. 5 mand o are pi §f JANbPG03
in each case independently of one another, 0, 1 or 2, and they are very

particularly preferably 0. p and g are'bﬁgférably 0 or 1, particularly

preferably 0. 10 Corr.espgandi ngl t he invention provides in.particular
t hose conpounds of aflﬁe f%??ml g’%/dtlen& Neh & P ESst 85% of © ngquengiy
abovenenti oned radrembseflas one of the abovenentioned preferred neanings.
Some preferred 15 20 25 30 35 0 6 JAN 2003 - 10 groups of conpounds can
be expressed by the partial fornulae la to If bel ow which correspond to the
formula | and whererthe radicals that are not defined in detail have the

meani ng given under formula I, but 5 where
b) a compound of the formula IV,
o)

wherein X and Y are as defined in Claim 1 and
10 wherein free amino groups are protected by a

suitable amino protective group,

is reacted with a compound of the formula V,

15

wherein R', R? and 2z are as defined in Claim 1 and
wherein a free hydroxyl group is protected by a
suitable hydroxyl protective group,

20
and the protective groups are subsequently -

removed;

or
25
c) a compound of the formula I 1s liberated from one
of its functional derivatives by treatment with a

solvolysing or hydrogenolysing agent,

30 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.



inla) Xis HZNNC (=NH) -NHn Ib) Yis -(CH)m~CH2)o' R3 in ?ﬁé}“iﬂ
_CH2-000H, 10 in Id) Xis HINC (=NH) -NH-., R and RZ are H, 03
"HzN-C (=NH) -NH-, Y is -{CHz)mR3 15 In If) Xis HZNNC(=NH)-NH, Y is
-(CHZ)~, ~CH2)0' R~ Zis -CH2-COCOH. 20 530 0 6 JAN 2003 - m The
conmpounds of the fornula | and al so the starting materials for their
preparation are otherw se prepared b ds known h as are
described in the | i PorSeE (foF BE fF?éa? CHACSRRAERPd mﬁft%é’?efa‘esuch as
Houben- Wyl pridettieden dertydreyani seharylGharicr [HéetHeds: of C}ganic

Chem stry], GCeorg-Thi ene-.Verl S art LN arti u ar

reaction condl ti onsrA |mc:frhlnaoeES’Jl n%%éqéja‘%g rg]ti%bjrg PE???F@ galtr gé{g

menti oned. [prophiesy lr.edsottiyons!, verémntacetyh herzé&nbwntoduyb, 2004,

5 methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloro-
ethoxycarbonyl, BOC, 2-iodoethoxycarbonyl, CBRZ
(“carbobenzoxy”), 4-methoxybenzyloxycarbonyl, FMOC, Mtr

or benzyl.
R' is preferably H or A, in particular H or Me.
10 R?* is preferably H, furthermore also methyl.
OA 1is preferably methoxy, ethoxy, propoxy or
butoxy, furthermore also pentyloxy or hexyloxy.
R® is COOH.

15

20

25

30
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25°30 35 0 6 JAN 2003 - 12 per se and are not nentioned herﬁﬁlcg rﬁD&ﬁB
detail can also be utilized. If desired, the starting materi al A be
“fornmed in situ, so that they are not i solated fromthe 5 reaction nixture
but are inmediately reacted further tq give the conpounds of the fornula I.
Compounds of the fornmula I-can preferably be obtained under the conditions
of a peptide synthesis. It is advantageous to enploy customary methods of
10 peptide synthesis, as described, for exanple, in Houben-Wyl, |.c.,
volune 15/11) pages fetd 806 @L%Ef!e)rab[@zuslmggﬁpauedaeaf the- torzmia | can
be obt ai ned y reactin co und of the fornmula Il wth a conmpound of the
formula 111, f6f|8ﬁeléi %ypygﬁﬁgi of 15 the protective groups. It is also
possi bl e to obtain theiesoppetiedabdf B8he4fornmBla | by reacting a compound of
t he for alVvwth coppeund, of e [ fol I,oned noy. of the
pr ot ectl ve groups. 2@ Th%pcouqi i ngErgeacéjl%}lnélﬁébp\{ef erabl yecérrl eda%%t in

t he presenceinflepeddaptt st iafg @Igeen@noitmrexérrplle @ car beddi ity saeh as

DCCI or EDCI vefryr{iQEEETE{ﬁarﬁW peégggggl pbopanephosphoni ¢ anhydri de (cf
Angew. Chem 92 29 (1980 di phenylfp osphor azi de or 2-ethoxy

N- et hoxycar bonyl - 1, ZPdlfH}F?dr éfqu’rliﬁ‘él O anRAY | erctr sélrve?ﬁrt¥%ﬁll%&]a¥rpl e a
hal ogenat ed gygfgggbpynosuch as di chl or omet hane |n an et her such as
tetrahydrofuran or dioxane, .an_am de .suc | acet am de, a
nitrile Slich as acet %ﬂFF?F‘PSn T RIYV et Hyte su??‘é??ﬁeoﬁo &rquar S%e ptsence
of these sol pentﬂ;cuaarternpeeatcm@@ubﬂevveﬁn tayep rioandte |y i1l Oviahch 495

pref erably beLugen 0.angd e llndviaduantagequs: uonied gl | 4 e ol uti ons
to pronote intrano ecu yclizati on 1ather an i'nt ernol ecul ar pet i de

f or mati on. 35b9epeﬁdtmgneﬁ th@reﬁﬁnmdonsne@mrmﬁed, fhwer caRT¢ DX Yede i S
between sorre m nutes and 14 days. |nstead of conpounds of the formula Il
and/ or it is also possible to enploy derivatives of conpounds of the

f or mul a]ﬁ and/or 1V, preferably a 0 6 JAN 2003

20
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- 13 pre-activated carboxylic acid, or a carbonyl halide, a s i
_m xed anhydride or an activated ester. Such radicals for the a§f€5L4$g“mgf

t he carboxyl group in typical acylation reactions are described in the 5
literature (for exanple in the standardigwrks such as Houben-Weyl, Methoden
der organi schen Chem e, CeorgThi eme-Verlag, Stuttgart). Activated esters
are advant ag f i itu, r a dditi of r
N—hydroxysucggﬁﬁ ¥dé£gggg¥%§u%g%ct?%ﬁ F§¥g§% ?%P%?acgb?iggeou?£¥§§%£ i nert
solvent, if &occapbafyl IBal itde I uswddwn twhe gy eseroeesgorsth aed d thader
preferably ofoanu0E9daniGdaske rsUeReas ddilahhy! @M ie di %éﬂy&éﬂﬁ%@e,
pyridine or quinoline. 15 It may al so be favourable to add_an al kali netal
or al kaline &8r@ftRéttalPINRIr BREdEC AN FoHETOr UBHeEr BEFEN2 Jr: Pk her
salt of & weakeasid of the alkali netals or alkaline earth netals,
preferably of _potassiu sodi_u C LUm caesium 20 The direct
precursors o%ntg%?conpghndslgfE%%é£¢%#¢hﬂé%1 can al so be synthesized, for
exanpl e, accondifhy to ¥errifieeld (Angew. Chem 97, 801-812 1985) on a solid
phase, a swell abl e polystyrene resin. The conpounds of the fornula | can
furthernore 25 be obtained by |iberating then omtheir functional
derivatives by solvolysis, in particm4nH§ {CH,)ar hydrogenol ysis
Preferred starting materials for the solvoly hydr ogenol ysi s are those
whi ch ot herwi se correspond 30 to the formula it . i nstead of one or nore
free am no and/ or hydroxyl groups, contain correspondi ng protected am no
and/ or hydroxyl ;gyoupsy prefgraply thgse which, instead of an H atom which
is bonded to an N atom carry an anino protective group, in particular

t hose 35 Ghi &R, Ifhstead of &R NeM-GfoW), -Mrry an NHR group (in which R
i's an am no protertiaed gtoupref gr exanpl e BOC or CBZ). Furthernore,

pref erence iSng&V§n to,starting nE g{' I%V¥hich, instead of the H atomof a
hydr oxyl 0?8 18N 200% - 12° gﬂgﬁé,' rry a hydroxyl protective group, for
exanpl e those which cokrespdrd to the formula | but, instead of a

hydr oxyphenyl group, contain an R.&ghenyl group (in which R' is a hydroxyl
protective group). 5 1t is akjﬁ) (-(CHf- several - identical or
different - protected am no and’ hwdr oxyl groups to be present in the

nmol ecul e of the starting material. T'f J,he protective groups present differ
fromone another, in many cases they n be split off selectively. 10 The
term"anisno protegti vexgroups usvoenaw@ liyizknown and rel ates to groups
which are suitable for_protecting (blocking) an am no group from chem ca
reactions but which cah easi Py be renpved after the desired chenica

reacti on has been carried out_at &? oints of the nol ecule. Typical
such groups are, in particmfﬁﬂﬂ Baded or substituted acyl, aryl
ar al koxynet hyl or aral kyl groups. ce the am no protective groups are

removed after the desired reaction (omR?* eaction sequence), their nature and
size 20 is otherwise not critical; however, those having 1-20, in -
particular 1-8, C atoné arelfrefFBri€ePEThe term "acyl group” is to be
interpreted in the broadest sense in connection with the present process.

It incl s acyl groups derived fromaliphatic, araliphatic, 25 aromatic or
het er ocycl i c carboxylic acids or sulfonic acids, and in particul ar

al koxycar bonyl, aryl oxycarbonyl and, above all, aral koxycarbonyl groups.
Exanpl es of such acyl groups are al kanoyl, such as acetyl, propionyl,
butyryl; aral kanoyl, such as

25

30



30 phenyl acetyl.; aroyl, such as benzoyl or toluyl; aryloxyakaquleEUﬂmaas
POA; al koxycarbonyl, such as nethoxycarbonyl, ethoxycarbonyl,
©2,2,2-trichl oroet hoxycarbonyl, BOC, 2-iodoethoxycarbonyl; )
ar al kyl oxycar bonyl, such as CBZ ("carbgbenzoxy"), 4-nethoxy 35

benzyl oxycar bonyl, FMOC;, aryl sul fonyl, such as Mr. Preferred am no
protective groups are BOC and Mr, and furthernore CBZ) Enoc, benzyl and
acetyl. The tern1"h§§F%x§PmBPHP@€ti9g Grup® OF g Fs&:géﬁ@ra?1?okﬁéﬁh and
rel ates to gstoupsindhi mhtareal s0 for] A0 redbrasibt ablre forhemdisect i ng a
hydroxyl graup fro hem cal reactions _but which can_easily. be r. ved
after the d §ﬁ¥%ﬁE%%gﬁ?dg?é?%%%tgéﬁwﬁageﬁegﬁ’CSPFleasoﬁfeaﬁegfﬁérggoints of
the nol ecul ein Typecdli tsweltugrouporar exehpls dipovemenstenddrdnsurdtsit ut ed or
substi tubed AIo , -8 AhbyboRlyagy! Uhiifsie ANdoLUdRELIDIS AL SRy
groups. Nature and si ze of 't he hydroxyl protective groups is not critical,
since they atethafsedlagdingatier teanigddiied Seemccdnicawciviesn agr

reaction 10 segquence;) Prefi@r eAcgaksigLhyed LAdEroO¥RS RAVWNNGhdd@®idns
particular 1-10, C atons. Exanples.of hydégﬁyl pgotect ve groups are, inter
alia, benzyl" it #6BenTPYD p- #BF ueFERGPPIRYI , T %r t EBEt vl Byl
benzyl and twesrhtintied. bEn nghpaet reabatbys15Svprebarsedhithe aC@ORrgwOLUPS 1N
asparti Oacid and glutamc acid are preferably protected in the form of
their tért-butyl esters (for exanple Asp(OBut)). The liberation of the
conpounds of the formula | fromtheir functional derivatives is effected 20
dependi ng on the protective group used - for exanple with strong acids,
expediently with TFA or perchloric acid, but also with other strong

i norgani ¢ acids) such as hydrochloric acid or sulfuric acid, strong organic
carboxylic acids, such as trichloroacetic acid, or 25 sulfonic acids, such
as benz% e- or p-toluenesul fonic acid. The presence of an additional inert
sol vent “i"s possi bl e but not always necessary. Suitable inert solvents are,
preferably, organic, for exanple carboxylic acids, such as acetic acid,
ethers, such as 30 tetrahydrofuran or di oxane, am des, such as DWF,

hal ogenat ed hydr ocarbons, such as dichl oronet hane, furthernore al so

al cohol s, such as nethanol) ethanol or isopropanol, and al so water.

M xtures of the abovenentioned solvents are furthernore possible. TFA 35 is
preferably used in excess without addition of a further solvent, and
perchlo@pc acid is used in the formof a mxture of acetic acid and 70~
perchloric acid in a ratio of 9:1. The reaction tenperatures for the

cl eavage are expediently between about - and about 0 6 JAN 2003 - 16 50,
and the reaction is preferably carried out at between 15 and 30 (room
tenperature). The groups BOC, OBut and Mr can preferably be cl eaved off,
for exanple, with TFA in dichloromethane 5 or with about 3 to 5N HCL in
dioxanez%t 15-30, and the

30

35



FMOC group can be cleaved off with an approxi mately 5 to 50~ sqlgit JAN 29[]3
di methyl am ne; diethylamne or piperidine in DMF at 15-30. Protective
groups whi ch can be renoved by 10 hydrogle{l)ol ysis (for exanple CBZ or
benzyl) can be cl eaved off, for exanple, by treatnent with hydrogen in the
presence of a_ cat Iy f e I | .cat t

pal I adi um e%eg%l gnt %/ldf)ng{aeséggp “%"’,I&slugﬁécgsﬂggrgbo%) %?\tg I%(% so?t\s/aennts for
this reacti oreligo dre wthbkezed®nt i oned above, in particular, for exanple,

al cohol's, such as nethangks9regt hane! 1stCHrt3£H9der§at§H££'1@Sc9NFalE%e be
hydr ogenol ysi s i's gener all'y carried out at tenperatures between about 0 and

100 and underf utesShEbwe R ek thenRPeonBhr 1SplaferdaditPmatti® 20- 30

and 1-10 kar. réry@ltfﬂgm@iyeuﬁeoﬁuther@Bngléauateayefrfe@ette@ rreadiiet dor
exanple, on 5to lqo Pd/Cin mroni um formate (instead of

t han
hydr ogen) on PHT T3 netTRMYE WP ’glPeZ °’§6u A ﬁase of the fornula | can be
converted into 25 the:caﬁ)s@m@é ed factide addiriuda sal- tcamsipgeﬂerabilgl Yeor

exanpl e by re cl f ent t f he b in an
i nert sol vent%s‘%c e%sugﬁﬁano su gséﬁ%er‘# eva%gga?l )kn%deascvﬁl ch

gi ve physi ol obfi caisy mmmcel$altt@ mlpmsmcm%‘-omaﬂao ﬂp%pthQﬁJI atf for
this reaghi oOnyeddi g tgyﬁgﬂgg%bl e 0 U df%&fm' cfgfl d%r ah [ eexanp] e

sul furic acid, nitric acl hydroh such Iorlc acid or
hydr obroni ¢ &eePem#Rphor} o aci WRl u‘ﬁ%ch-c’é%Ior?h%%ﬁo%ph%r?%aé?'% 48yl fanic
aci fj-’ ﬁr furthernore m@{]gaabﬁpaﬁiluds, o padHd CUfc&JI.‘bm@j_.a phat IbQ:,ani'ﬂ iweyclic,
aral i phatic, romat| or hete clic_nmono- or polybasic car y

sul fonic or sW¥FFE a18¥d§eaf:g § iR cog {:%e 38&“}1@ (c)‘ﬁ WJ‘ptp})pl oni c
acid, pivalicaacbapodndt [oyfl acet i foamuﬂja Talloni o Heivhd bY GedhaMa200sE - 17
succi ni ¢ 1&ci i HS’%I::I c acid, malefic acid, lactic acid,
tartaric §CI gth%ﬁ&&&%gc?{ aci d, gI uconi ¢ acid, ascorbic acid,
nicotinic acid, isoniEotinaialaei ®osaitancdrobtatneshef sOMECREICS &

et hanedi sul f op& AGifhy12- hy%oeéetém@suaf dﬁo@@adofbenéerfe&wufl@mw aci d,
p-tol uenesul foni c aci d, naphihal ene-

ng i g:onl cids and

| auryl sul furi ¥t eRi 8. CSIPRUNG 4 phyEi I°55i 21 uh? %‘ﬁ‘? g FEWY2Y o
exanpl e pi cracbﬁsth@agstrcb&wwe 1§rd@psi sol ati on and/ or purification of the
conpounds, .of the for t he h n I | can
be converatoed with a gg%% in 1tl%q ogg ?lonhlgl %fl%%agllg' acf:arc}e%lte%{geﬁt?ret al
or anmoni um siht shelersaletn@amﬁ:haaﬂehy@nre&bm fagenthi steur setgélpéﬁe ain

particul ar, tHe 15081 M aPOtRSH URE NBERESIJIM pahCi U Ahke AHHPRI UM sal ts,
furtherrmre substituted ammonium salts, for exa | e the di rrethyl He d| ethyI-

or dii sopr opyP5EHIRNE unPESPREEPRBABEPRAR0IAR Y S IfanbF L - ofREEV -
di i sopropyl ans®ni upb[ Si1GB09al,t s3imtyertwhstxydphotly Tyak bex praratihmmysal t s,

o benayl sV Bk SRIBIVR 3911 3 LUELRECARL S0 0E SXpl € ol Lo
compounds of $hEvéwrtnufar| exadbde of h’lhb@gelpéhygcﬁohmgreéaryoaceemhatﬂ% sal t.s

for the prepasaih Phr She Phak IBCEYT bﬁaletfq@&méh%‘h' Q&S tét&a@ﬁf&z‘cﬁf{lﬁe{n by a
nonchem cal route. For this purpose, they can be brought “into a suitable

dosage form { SHR¥RRE  WiBhaR IELR WB@SSBMFd o1 i GaF B Rt ERIAe i qui d

exci pi ent or auxikkany) Akh &§ apEteRiitatiQe, NigodRmBAKYON SM]Iﬂ’bﬂnﬁe or
nor e furét&er active %aetrrpounds The |;ké)ent| on _furthernore provi des

phar macedti cat® fépmﬁ |%¥|%S%%'f1%r S1€ | 3R5Y°Bh2 358%cd 01 The
formula | andtetwesr epprbsipbyelyl odilcand 4Cceprebkrabilt Hetween 0

and 30°. It is advantageous to work in dilute solutions

to promote intramolecular cyclization rather than
intermolecular peptide formation.
35 Depending on the conditions employed, the reaction time
is between some minutes and 14 days.
Instead of compounds of the formula II and/or
IV, it 1s also possible to employ derivatives of

compounds of the formula II and/or IV, preferably a



These formul ations can be used as nedicanents in human or vet ergrﬁa\rﬁ%N 2003

.nedi ci ne. Possi ble excipients are organic or inorganic substances Ichare

sui tabl e 0 6 JAN 2003 - 18 for entergly (for exanple oral), parenteral or-

topical adm nistration or for an adm nistration in the formof an

| nhal ation sph.a.a A Ml NedR ot 1eagk ) { oot e oouSbngoRANRds, for

exanpl e wat er, veget_alﬂal e oils, enzyl al cohol s, alkylene glycols,

pol yet hyl ene SYMREJIELC gPFcapb¥ed r iagdutdticle gorat #R, I BVHHRR ated$ersuch as

| actose or sStffgh, rABRDAEEE URbST @ARALR L (kA AN bV asRE| B_Qrb&kpheg%ou@ I'l's,
ro

coated tabl ets) capsul es, powders, granules, syrups ui ces or, S are
used, in 10 ﬁé’rtfié’gllﬁrai f%ﬁ?yﬁg%}o%d ELRSRCIE oﬁ,resuﬁﬁlégﬂg??iesnhré sed for

][ect ﬁl adpi nSﬂirt%ﬁmr§OlﬂcBi‘f)@_Scamp&ef Qf{rﬁbTIjeOishﬁndlarﬂunSSd f selidhi ass, I and
urt hernore suspensi ons, e ians or_inplants re u oI parentera
admi ni strat i ,&m%y%,mﬁgio YantShr %%%%‘éjr%ca%‘?ré %g"etﬁleed f%lgoffgpi cal
adm ni st rat i afhiehee-Vendelg ca@tpautgisrtian al so be |yophilized and the

resul ting lym:i.lx}aﬁ:aetc?se%ée%%)eaf@e&tﬂvgﬁéa%@u@i ’5£%e5h§np'égie.ﬂr atgion of

i njection preparati ons. - fornul at1 ons ntTohed can be sferilized and/ or
conpri se auxigXaaEles bys @lidst 20 QfuBIGRfaMs Npnedegpaiyeesnini@di | i zers

and/ or wepting agent spheeMiksickiehs, i saldendQ110f kdensidag bie osAOhinC
pressure, buffer subsiances, dyes, flagour;nqsﬁﬂgg/or_ severgl ot her active
conpounds, fomSanfPeVEhE orthofe GREBRTHS. F ddni HPSEr at't of™8s an

i nhal ati on spseride | 8£pagsi hlca dt dols@es prest ekl coMit aam igaadicl ve
conpound either_ dissolyved or__suspended in a.pr | 1 ent,or prapell.ent

m xture (for%égaedplguf%Zggr tcrﬁ eostlr%aﬁ‘ %l?&rnoedar%gmné)?ﬁyié?le}l?ﬁé gg’tril\?elnéaonpound
is 30 expedi ent Iguigmdligyead in microni zed form and one or nore additional

physi ol ogical Iy accep{abhg, sobyes! S,dme) e RLeaent cof oiagxafip! & 1gkhanol

Solutions for inhalation can m ni stere the alrd ustomary

i nhal ators. 3%thle eBnpdlRdinsf eHEH oPREifa hVAkeRidE r PRYRPRABYI €&l 1y

g_ccept abl e salitearGh latt%,egbk%ﬁﬁb@‘ief ntsggrﬂ npif?hi bideRiks é@ﬁ.dCQﬂﬂJattthéQ6 AN

| seases, I n rti.cul ar ronnoses,. caralac nt arct.l on, coronar

2005 - 30 | hdbmie snakals” BH AT oERECh MRS REeERbTBLY s OF

i nfl amat i ongoared s infrectsaahisim, Thea looinpo wdscads dure. fornul a | according to

CGaiml ggd/or their TF%IB/S&:?%Q&tC%'r'e}Su%%%@ abt e.5al tc%n‘?)ogfrgdsal S ysed for
ropagate

pat hol ogi cal processes which are maintained or pi y angi ogenesi s,
in particul arfgm@ultaunolir scar r Régrat Sl aFymehesszedtor £RFs FFAPPIE, t he

subst ances aGLAHNGG 4 heetVeNd1dN( RELeBENCREN] Yopr ebenabhy adgisni stered

in 10 dosages between approxi mat el . and 500 ng, _in particular between
0.5 and 100 M e b EART (2 RP R BEFRAS Kt commer ci al |y

avail abl e peptides, atite icompoinds| af ahal dyousida tD the dconphertere
deSCf'ber'“rQ?‘ébéaﬁﬁéd3Q§r I@Seg§£E¥ng§ﬁ§§ from their functional

derivatives by solvolysis, in particular hydrolysis, or
hydrogenolysis.
Preferred starting materials for the solvolysis
or hydrogenolysis are those which otherwise correspond
30 to the formula I but, instead of one or more free amino
and/or hydroxyl groups, contain corresponding protected
amino and/or hydroxyl groups, preferably those which,
instead of an H atom which is bonded to an N atom,
carry an amino protective group, in particular those
35 which, instead of an NH; group, carry an NHR’ group (in
which R’ is an amino protective group, for example BOC
or CBZ).
Furthermore, preference is given to starting
materials which, instead of the H atom of a hydroxyl



15 is preferably between approximately 0.01 and 2 ng/ kg of body wei
However, the specific dose for each patient depends on the nost BjﬁngNeZUIB
factors, for exanple on the activity of e_speci fic conpound enpl oyed, on -
the age, body weight, general state of 20" heal th, sex, on the diet, on t he
adm ni stratio e

conbi nati on aﬁd S ver%:a?r&o;gtﬁgag H%tr%f%e\gses%(g)u g%rt% erapy
appl i es. Par ebtesal whd nF@FF&?P@ﬁdl §°prt@I9erfr°éfc§IUI?5 ITI;Fe-lfoorﬁf}'ﬁﬁﬁPod #*fthe
formula | cansfuikbek hen e @Mﬂyedc&&am eghi R-blLgaees1f rfULPaih Ng

affinity chronmato rap¥ S the aration of pure integrins. To
this end, the"Prghnk; $8r2 e&%?ﬁy Eﬁﬁﬁ R4VEf 9FRABP30 fornula T, is

coval ent | ¥ coupled tora psel yarrero Sptmmmlen foansanebal furncidmiicdloroexanpl e

th b I f ol. I th
pol yrrer i ¢ sol T FRESES dni A S e Rho R Ber e At SaY BEREY e BRERCS59,
preferably thbsephaseng bydebphmbilecplepetft itds Stear tedrggrphat exricsls! | Tked

pol ysugars, e cr i
ol yot iyl one S0 BFoESELEvEo ol By hratlt SPPERET Er ST Hifbarns - 20
The affinity ehr@mog@%@ﬁtheﬁﬁal bef éplthheoéﬁr Eﬁﬂ-@étil@ﬁllﬁf integrin are

prepared jynder condi t+R8s tkirke {40 w@rebeef@vé &ec@r"y ifeor éﬁ@fany
condensati on of am no qa)lm %3 and known per se. oundg

'l;}r: conp 8 t%q
formula | confBP¥Rorfid 2E<Ehi FAI € ‘?I‘EP%S"QI'?(F FrteheF‘é?'B?E Be Itesent
in racenmc orpﬁ@técai:hg a(:lbwekiﬂgm Haceamirs tdedupr ef odah ai cteshieal be
separated intg_t o] (e re _knqQ p

mechani cal |y E?al;llg e em ca I yﬁlsﬁegérlgb%%,sm{l eh}rj‘gcerﬁn{ngn?%t gr'f%ei'fs t-lertlﬁ"lverted
into diasteredeeisefychemnttabnrenchian bpisi beleny cactriivel rasolat mytlgent .
Sui t abl e 450 agent r f an‘qlz,?, ti %&%J ds,;.such as
the D an 56 érQrLrIsl?g(S)f gjt%gr ?}érél gn%lc?%ufé(l ace ;Ic%grtgﬁ#%y o Q&}le i

di benzoyl tartear*éleeler mEHRI PR Bereed iy ¢ SubisE i thaed caa)zfid Ar¥he

di fferent opthealkyxapbingl capgphoasdhkoni ¢ @Guds. SUBhAES the amino
(3-canphorsul fonic acid. Al so advantagequs is antioner separation with
the aid of a RHPERAACEYRI e@TAYRTF an®bpti CANYYS éﬁtl‘?/g g’?’&l vﬁﬁ %t (for
exanpl e di ni trebeﬂioxyl pbenyeglardiane)sequence abl ehabbi hetplmsands s:fm

exanpl e, he ang| { il re b AN 1 ratio
by vol urrez%of gg %ghg%ﬁgg 21%54 accc:lglut?gdeé% sgow%gélybl gh%:% obtain 0265 op(?l cally
active conpoubds RATrtirukar mi-8.1 By %%@“ﬁet%spé@§@ﬁl?éd abB%e BBETsi ng

starting materials whbGp~aLe ebr %@dﬁ.r&@ﬁﬁi@ﬂéﬁ aGt iote P¥ldadedesat e es
above and beI pw are given in In the foll owi ng exanples, "custo

wor ki ng up" 38" ne%ﬁ?gg Qi Bt W&té?ddEIae i RS s AP CeSRe phiCi LT JO%I%/ to
val ues of betaeeh Zga:mixpieo dérmeeéssaﬁmmdepémgbhaglon tImralxpimamce, of the
end produgf, Pgmgfkféu & 1 5e£X é@%&fgcwctar}b%w ; acgLake sulfonic

di chl or onet hane e organic p 'S separ at off drie over sodr um 35
sul fate and e¥@p8Ffat ed aéh@ldthe resi due per*pwulﬁed by %lk%}écgebonyl
chr onmat Ographé{rfimgﬁﬁéa%é{ﬁ&@' l'i 2841 on. aﬁf)véfﬂ ugsy f or éféll@@x 6@1' €

phase: n-butanol/acetjc ac&d/vvater 3:1:1 (A, chl or of or afol 1 (B).
0 6 JAN 2003 9¥oups. Example such acyl groups are LRl s 36

as acetyl, propionyl, butyryl; aralkanoyl, such as

30 phenylacetyl; arovl, such as Dbenzoyl or toluyl;
aryloxyakanoyl, such as POA; alkoxycarbonyl, such as
methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxy-
carbonyl, BOC, 2-iodoethoxycarbonyl; aralkyloxy-
carbonyl, such as CBZ (“carbobenzoxy”), 4-methoxy-

35 Dbenzyloxycarbonyl, FMOC; arylsulfonyl, such as Mtr.
Preferred amino protective groups are BOC and Mtr, and
furthermore CBZ, Fmoc, benzyl and acetyl.

The term “hydroxyl protective group” is also

generally known and relates to groups which are



- 21 RT =retention tinme (mnutes) for HPLC in the follow ng Sﬂngtm
.Col um: Nucl eosil-5-C18 colum (250 x 4; 5 E.~m) . The eluents 2093
gradients of acetonitrile (B) 5 with 0.1~ TFA and water (A) with 0.1~ TFA
(data in each case in ~ by volunme of ac n'itrile) The retention tinme Rt
was determ nedlatt pw rate of .1 ml/m.n Lon at -220 and 254 .nm The

di ast er eoner S ar e b?)lr ef e? abP§°§855%39e3 f@’dro %roﬁvgﬁogoﬁ&eﬂ &‘?sl Mass
spectronetry r(d‘aﬁ)t:lcEﬁ beltecvndrh speay eaaizxt |bzm) renebpd ExGnpte thel5 1.

o- (9H F “Oregigegs'\}] & to u Qca?’i"’i%a% {d.0%ad5 %8%8 89§r1£ ofi@uizyald %gxfﬁ: of of

phosgene (1 ene; are ad utlon of
9H f | uor en- 9B hoE hylee azfiodéé-‘alrll?oxy'l[‘ﬁpécﬁh @qﬁ QFCOEQSdl@m orté)@et hane

and 40 m sof SpHmdRd AEeouSNNAEER3 te@lddt | 08r TheuwBetitli€eds sidyired for
15 m nutes and then worked up as usual

ivin

5- (9H f | uor erRZRAEL h&Xy) 28MY 19§°zrsxad§%§o|g%%hm®m.alé%a&ﬁyf 0i 25
58 ny; IR (K@’ﬁouﬁéoomatLE&OSan33655$ze145ﬁmtﬂé12 d:;’lo3é},z71m pl’Z:Z:%tlQrbSm
758w, 740mcm.l. 2. Resin- bondeg NH% g B'r%:t 9 $

42 Ca (1- (o1 IGFSIE| hat B35 oBT BORGRAM Ty FFE%- REhoREDeoRft ARhoxy) bu
tyric acid R&Oﬁt'léeﬂt atee relxgirddl 18chamical phwagitiinicer / grof neesitnormer e
washed i 20 e e ce.u 15 0= Api peridi ne

i n DWVF. ter |ng \/Vﬁ%%% hfeér %‘,t’%\ﬁwgg ggBQQedh\%}’tlﬂga%sglout flgln of
0.27 g of Frrm,arﬂzslp(@t%) ®H100. 1 § of2bqmE- an8xemplesg off TBTydnexylo 6 JAN

2003 - 22 6 gdotdcdiNe 0. 220ups0f DLPEA is added (umiti pH 7)e the
m xture is shaken at RT for 1 hour.. The mg%ure S vvashed with 6 x 20

m) and depr BBt EPRIR LY rsi ngP 1S HICRESBOEORY ber i dFREETRUBNE. TREShi xt ur e
is 5 washed widdryVF (bexzQ nmagnd metkarnebutyix 2Meinmg amadrdiietllyrlst her (2

x 20 n1)15am%}e e££§H” '%hé”bESBHe”HEBﬁH'ed aspartic acid and
glutamic acid are preferably protected in the form of
their tert-butyl esters (for example Asp(OBut)).

The liberation of the compounds of the formula

I from their functional derivatives is effected -

20 depending on the protective group used - for example
with strong acids, expediently with TFA or perchloric
acid, but also with other strong inorganic acids, such

as hydrochloric acid or sulfuric acid, strong organic
carboxylic acids, such as trichlorocacetic acid, or

25 sulfonic acids, such as benzene- or p-toluenesulfonic
acid. The presence of an additional inert solvent is
possible but not always necessary. Suitable inert
solvents are, preferably, organic, for example
carboxylic acids, such as acetic acid, ethers, such as

30 tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane,
furthermore also alcohols, such as methanol, ethanol or
isopropanol, and also water. Mixtures of the
abovementioned solvents are furthermore possible. TFA

35 1is preferably used in excess without addition of a
further solvent, and perchloric acid is used in the
form of a mixture of acetic acid and 70% perchloric
acid in a ratio of 9:1. The reaction temperatures for

the cleavage are expediently between about = and about



O-.-N,.OHN O O a ~ Polyner 3. Resin-bonded Aza-d y'ASD(QB“)UyHaAN"@'[}g: 10
1.12 g of "B" are washed with DCM (3 x 7 m), adm xed wth a solutio f
0.176 g of "A" in 5 mM of DCM and shaken_for 2 hour. The mi xture is washed -
with DCM (5 x 7 m), NWP (5 x 7 ml), DMFLP3™x 7 m) and deprotected twice
with 7 m 15 200 piperidine in,DVF. ., The m xture is washed with DVF (5 X
7 m), nethan {)0(3 ‘?'Pé] %1 ® ah§2GF&ChyI 8t t%‘?efir?b]?ymc)a,rrdﬁditﬁé‘tr Fnis
subsequent | y HetedenHLN an® 300~ (ro6iN Eimieoatule) .Pot yner 4.

(3S)-3-(4-(3-CGuani di nghenzoyl ) sem car bazi dg] succi ham ¢ i d:. 0.349 g of
"C' is washed with N ?59%%?5‘)?&1 ;Eo?acgid @%—t(ing ¥ ﬁl)caéth%%&%%l% % a
sol ution of 538legvefi 3f(f9H fémoesam@lel netitdxyTRAbAmY| dbchbd bemevhanaci d,

56 ng of TU.and. 0.2 o] | lehdi I : f {Wf.g an e 1 xture
is stirre fo?glghglar éblﬂﬁue: rge(s[:?)n S:NS Pf\%gsﬁgldjdég}ci{%leé;r% ec'rf e%o a.’sdae(gc?l ed.
0 6 JAN 2003 FMOG gTherr exth be sdbsvedemiify wilbh xen WoHyaxisnatelys 5

to 50% solution of dimethylamine; diethylamine or
piperidine in DMF at 15-30°.
Protective groups which can be removed by
10 hydrogenolysis (for example CBZ or benzyl) can be
cleaved off, for example, by treatment with hydrogen in
the presence of a catalyst (for example a noble metal
catalyst, such as palladium, expediently on a support,
such as carbon). Suitable solvents for this reaction
15 are those mentioned above, in particular, for example,
alcohols, such as methanol or ethanol, or amides, such
as DMF. The hydrogenclysis is generally carried out at
temperatures Dbetween about 0 and 100° and under
pressures between about 1 and 200 bar, preferably at
20 20~30° and 1-10 bar. Hydrogenolysis of the CBZ group is
effected readily, for example, on 5 to 10% Pd/C in
methanol, or with ammonium formate {instead of
hydrogen) on Pd/C in methanol/DMF, at 20-30°.
A base of the formula I can be converted into
25 the associated acid addition salt using an acid, for
example by reaction of equivalent amounts of the base -
and the acid in an inert solvent, such as ethanol, and
subsequent evaporation. Acids which give
physiologically acceptable salts are possible, in
30 particular, for this reaction. It is thus possible to
use inorganic acids, for example sulfuric acid, nitric
acid, hydrohalic acids, such as hydrochloric acid or
hydrobromic acid, phosphoric acids, such as
orthophosphoric acid, sulfamic acid, or furthermore
35 organic acids, 1in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or
polybasic carboxylic, sulfonic or sulfuric acids, for
example formic acid, acetic acid, propionic acid,

pivalic acid, diethylacetic acid, malonic acid,



sol ution of 0.24 g of N, N - bi s- BOC- 1- guanyl pyrozole ("D') in 2 m of
chloroformand left at 50 for 16 hours. The resin is washed wi gl JAN 2003
met hanol and diethyl ether. To renove the BOC groups, the resin is shaken
with a mxture of 95~ TFA and 5~ HzO (51 Y for 1 hour. The resin is washed
with DCM pyridine.i nmet hano diethyl, ether., For th

cl eavage, t h8YFESPAS ?ch'sp?ﬁ&?&ﬁcnaf '1% Ci O € 62 ?ﬁ“g in a

pl astic syrlmgetletmnxﬂistamtﬁrdﬂlumfdnagBEUKn a¢1dremunnidraaﬂaated
with a TQ 150 nercury iomersion I for 8 ho S. val_of th | vent
and purifica?%BﬁOBy sen1§?eparaﬂ%%§) c maCl RQE% nlé &cid,
(3S)-3-[4(3- gaanudonmbeqzoybyden1m&ﬁmananﬂQﬂuxﬂUhaneﬁnlﬁomi¢fI@@i@acetate
O H2N N — N~ / H2 :%9:3%5: .8 (0 -~
20, B i ~5 §6££9e51§hrfb?ggl)a§g§V jﬁﬁ?ﬁifxarrp é§%1@; ﬁgé eqU|v ent of

N, N - bls BOCbEQEQH?FB}PE@%éFe anc®AiGml ar EqirvaeassudLfonigyt y| acid,
(3S5)3-[4-(3- ﬁagaehsméﬁéwnsﬁmcar baziqdo] sucsiatsg d Obt 3&&‘?&&,9 byandeacting
3- (9F+f|uor EF 92 ﬁcarbonyl n1no)b n20|c apld

Aza-d yAsp( ¥Y ER- POl Fowed© CSf e }ancp}éY%h‘b}o%Jr‘éajthYrred in
chl orof orm ahnéecéptaﬁamehmﬁms QJSbﬁrrmsqanmreklpng:m@ vesah- g yhsed

(39 3ol (3360, a0 chgpl o Yeneod sl begLtoloyenipande, 0 ¢

groups and t thel éamut‘-ﬁelt butyl ester, the_ conmpound is st| rred in a mxture
of 95 o TFA and 5~ HgQ tae L@nENu=est, ldn i i{BkSN M i formula I can

be converted with a base into one of its
physiologically acceptable metal or ammonium salts.
15 Salts which are suitable for this purpose are, in
particular, the sodium, potassium, magnesium, calcium

and ammonium salts, furthermore substituted ammonium

salts, for example the dimethyl-, diethyl- or
diisopropylammonium salts, monoethanol-, diethanol- or
20 diisopropylammonium [sic] salts, cyclohexyl-,

dicyclohexylammonium salts, dibenzylethylenediammonium
salts, furthermore, for example, salts with arginine or
lysine.
The invention furthermore provides the use of
25 the compounds of the formula I and/or of their
physiologically acceptable salts for the preparation of -
pharmaceutical formulations, in particular by a non-
chemical route. For this purpose, they can be brought
into a suitable dosage form together with at least one
30 solid, liquid and/or semi-liquid excipient or
auxiliary, and, if appropriate, in combination with one
or more further active compounds.
The invention furthermore provides
pharmaceutical formulations comprising at least one
35 compound of the formula I and/or one of its
physioleogically acceptable salts.
These formulations can be used as medicaments
in human or veterinary medicine. Possible excipients

are organic or inorganic substances which are suitable



5 DCM and wor ked up as usual, giving

(3S) - 3-[4-(3guani di nobenzoyl ) sem car bazi do] succi nam ¢ aci d. Exa¥pl éAU 2003
nol ar equi val ent of N, N -bis-BOC- 110 gu | benzoic acid, 1 nolar equival ent -
of Aza-d yAsp(QBu)-NH2 and 1 nolar equiValent of HATU are stirred in
chloroformat_30 fo

10.h . Cust Ki but
(39) - 3-[4- (3-{% RAEFeLac ffan?’d%‘f‘é)g%n%&ﬁ rsen c;%b"g"l‘z%lﬁ)] Sﬁctﬁar/%i‘rﬁadle 15
To renove theacﬁmuﬁmmtslmdorofotrea\ne adluztldnnq/dlca'stem thee foompad is

stirred in 2 g xiegl:85- IGA 2ndfs B0 ROTadO-BRIY Sher ThR LR WM e 19

taken up in sua givi
(39) - 3-[ 4- (3ree i molvmezeds),sefogar bazmnbpsmtmm wvegetthbD® Bddipl e 4 By

the nethog Ofbﬁér}{@ e élcéﬁé‘fé' on 8&k§§én€U oh1yE01W, th 42 Qfy1ene

5- (Fnoc- am no) anoi c _aci d, renoval "of the Fnbc protective group,
reaction wit 25 B5S ny BB landT1868EREENT FRIRVE: oS ATROTBEE Fhrtect i ve
groups W th Thfelangs clgavege bropthhen! enbfngsYam-khheagameuitilc and

(3S)- 3- [4 (5 ani di nope 0 sem car bazi do] sugci ac

2003 - Reil r&@%%%m ks Nﬁ‘g%e.‘% %rﬂfz’tct ' 1(5:3(?5("365' 30, B
in A 30 m n)powdkﬁ‘S(ES_l@aI&BQE5 Ssmtpslyjuitepv\bsedre@stlame afs€dC' iwith

4- (Fnoc n yb oi Ci " h eS|n

gi ves (3?)61 3%%31:3\-({@%%%%” d?ﬁ% :?%r?et hoxy enz‘liz)%l‘-il seni 1%8%%8%55{5 tésugacxlr ham ¢
acid, M5 (ESIYses82;fon t KegtpknpedaimabyayiPdi nesSlubidoky| inreddrgay " D'

and C|eaVage<3fﬂ@1éﬁea&@ébuSQEMQQtlons, and furthermore suspensions,.
(3S) - 3-[4- (2- guani di no-pyridi ne- 5- carbonyl ) sem 15 carbazi do] succi nam c

aci d, M5 (ESI§M™8ERLOF i P& | ylMRL@RGFse rddtt i BEeEf &Y n- BATRdFeral
Aza-N'-Nk-Ciyadmaﬁiiiiétf%ﬁi and ointments, creams or powders are

15 used for topical administration. The novel compounds
can also be lyophilized and the resulting lyophilisates
can be used, for example, for the preparation of
injection preparations. The formulations mentioned can
be sterilized and/or comprise auxiliaries, such as

20 lubricants, 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 propellent
or propellent mixture (for example CO, or
chlorofluorocarbons). Here, the active compound is

30 expediently employed in micronized form, and 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
physiologically acceptable salts can be employed as
integrin inhibitors for combating diseases, in

particular thromboses, cardiac infarction, coronary



20 wi th 5-(Fnoc-am no)pentanoic acid and "D' and cl eavage fromthe resin

gi ves (3S)-3-[4-(5-guani di nopent anoyl ) - 4- net hyl seni car bazi do] sud:6ndAN 2003
acid, Ms (ESI) 346; 25 with 3-(Fnoc-am no)benzoic acid and "D' and cl eavage~
fromthe resin gives - 19 -

(3S)-3-[4-(3-guani di nobenzoyl ) - 4- met hyl sem car bazi do] succi nam ¢ acid, M
(ESI) 366; 3thesdzth 3- ( Fdbeeasero) phenydaceriesabédonnd, "D artdimduesiage
fromthe resi ' : : ; : ;

(39)-3-[4-( 3-%u%’lnli§| noosp se’nyllnafclet y 3t-1491%rset I;'/ sleﬁ%%t? %I%? do] succi nani ¢ aci d

0 6 JAN 2003 - 26 HMpe comgogngs-Jof "the NQrmuds ~INNCOPRAH, 495 ( ES1)
380, Owth gciﬁrmclarad@/r&t hyhe benzeifs idflidhand 1\D' a@BdpehBa¥aga fisom t he
resin gives _ ,

(3S) - 3- [ 4°( 3-FfaniediSPor¥ERF bEAZ 0yPFERONBETHGR L eRTAFBEZT 0] ST &S aci d,
M5 (ESI) 380;matrdtshddree-sropagheadoby aebdogeteshs,anth garavagasfrrom the
resin gives . L ,

(3S)-3-(4-(4- antilﬂ?%l%senozroﬁk)e-@%?%?l%%'f‘??ré]atf‘lo%zi do] succi nam ¢ acid, M
(ESI) 366. SimlarlyFestephise measiseon obher esilrstizonied according to

Aza- N-Me- G y'ﬁﬁ%%@é&lﬁ%ﬁ 12 M ddh ¥ 1P s ADE OPIPENT 3BRI A1 8¢kdeANdy' D" and

cl eavage fromthe resin gives

(3S) - 3- [ 30( 5-qprAveR ndpREMeRY | PR ABiRGFSEYi cAr Bazi 88Fsudditnai.c 4@ d,
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-2A-4 472 305. The daily dosage

15 is preferably 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 on the activity of the specific compound
employed, on the age, body weight, general state of

20 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.

25 The compounds of the formula I can furthermore
be employed as integrin ligands for preparing affinity -
chromatography c¢olumns for the preparation of pure
integrins.

To this end, the ligand, for example a compound of the

30 formula I, is covalently coupled to a polymer support
via an anchor function, for example the carboxyl group
of Asp.

Suitable polymeric support materials are the
polymeric solid phases which are known per se in

35 peptide chemistry, preferably those having hydrophilic
properties, for example crosslinked polysugars, such as
cellulose, sepharose or Sephadex®, acrylamides,
polyethylene glycol-based polymers or

Tentakelpolymere®.



20 wi th 3-(Fnoc-am no) benzoic acid and "D' and cl eavage fromthe resin
.gi ves (3S)-3-[4-(3-guani di nobenzoyl ) - 3- net hyl seni car bazi do] succilniardAN 28031,
25 wi th 3-(Fnoc-am no) phenyl acetic acid and "D' and cl eavage fromthe resin-
gi ves (3S)-3-[4-(3-guani di nophenyl acetyl 303=net hyl seni car bazi do] succi nani c
acid. 30 Exanple 5 By the nethod of Exanple 1, reaction of "C' 0 6 JAN
2003 - 27 with 4-(1Hhenaffiiqdso - ehypRatagyaphy4-raferigprenfPyrbutyei ¢
acid gives ( f§fiéé£féﬁiﬂfb%EH%?ﬁkﬂx%rg‘ﬁ&%ﬁh@gh‘%ﬂ&%r conditions
chl or ophenyl )but anoyl | sem car bazi do} succinam ¢ acid OH N ~ NON O O H NH HN
NH2 HO 0 wi t hligsg 2tB9E PRI ALS3- ¢S EPMBF B pheRy FRSUGAIGETFA T At v
(39)-3-{4-[ 4-4R: Ryr & 6yiankng) kBowA- pbkosephenyl)
5 The compounds of the formula I contain one or
more chiral centres and may therefore be present in
racemic or optically active form. Racemates that are
obtained can be separated into the enantiomers by
methods which are known per se, mechanically or
10 chemically. Preferably, the racemic mixture is
converted into diastereomers by reaction with an
optically active resolving agent. Suitable resolving
agents are, for example, optically active acids, such
as the D and L forms of tartaric acid, diacetyltartaric
15 acid, dibenzoyltartaric acid, mandelic acid, malic
acid, 1lactic acid or the different optically active
camphorsulfonic acids, such as [p-camphorsulfonic acid.
Also advantageous is an enantiomer separation with the
aid of a column filled with an optically active
20 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.
It is of course also possible to obtain
25 optically active compounds of the formula I by the
methods described above by using starting materials -
which are already optically active.
All temperatures above and below are given in
°C. In the following examples, “customary working up”
30 means: water is added, if necessary, the pH is brought
to values of between 2 and 10, if necessary, depending
on the structure of the end product, the mixture 1is
extracted with ethyl acetate or dichloromethane, the
organic phase 1is separated off, dried over sodium
35 sulfate and evaporated and the residue is purified by
silica gel chromatography and/or crystallization. RE
values for silica gel; mobile phase: n-butanol/acetic
acid/water 3:1:1 (A), chloroform/methanol 9:1 (B).



10 but anoyl ] sem car bazi do}succinam c acid, with 06 JAN 2003
3-chl oro-5-(2-pyridyl am no) benzoi ¢ acid gi ves

(3S)-3-{4-[3-chl oro-5-(2-pyridyl am no)benzoyl] sem carbazi do}succi nam c
acid, 15 with 3-(1H benzi m dazol - 2-yl armi #b) benzoic acid gives
(3S)-3-{4-[3-(1H benzi m dazol - 2-yl am no) benzoyl ] sem carbazi do} succi namni c
aci d, 20 withRB-acEeFANEePRbEARSI dMdaigegilvésT HPLC in the following
(3S)-3-{4-[3- §§§Eémdoyl benzoyl ] sem car bazi do} succinamc acid, HN O Co H
NN~ NHZ HO O 6 JAN 2003 - 28 The follown xarrples relateto

phar maceut i ca¢°¥‘éff‘%ul atN‘éﬁ%;eoﬁén"ér@%?qlh‘f@ct(%ér@ Vi &l’s "AH8dI-uti on of 100 g

01;] anhact ive ’Pl@é’p(émfér&!;)sl Sukkg f‘f?'éf%' Q;ﬂa&aré?h@s g o hﬂtéeghﬂﬁtlﬂ%@r Owﬁz N
Fydr ochl o ¢ 5t BnlSobEFcEPaAURGoS: da | Wit traid G aHiRTj Qe AP vi al
are filled w tdséhermsokuthynyvollyaehi of zed:amdﬁrtxsnm)l l eThendzréttm(ﬁmd
cl osed under time R, was determined at a flow rate of 1 ml/min.
Detection at 220 and 254 nm.
The diastereomers are ©preferably separated

10 under the given conditions.

Mass spectrometry (MS): ESI (electron spray ionization)

(M+H) "

Example 1
15 1. 5-(9H-Fluoren-9-~ylmethoxy)-3H-[1,3,4]oxadiazol-
2-one:
Two equivalents of phosgene (1.89 M in toluene;
4.2 ml) are added to a solution of 995 mg of
9H-fluoren-9-yl-methyl hydrazinecarboxylate in 40 ml of
20 dichloromethane and 40 ml of saturated agqueous NaHCO;
solution. The mixture is stirred for 15 minutes and
then worked up as usual, giving 5-(9H-fluoren-9-
vimethoxy)-3H-[1,3,4]oxadiazol-2-one (“A").

25 58 mg; IR (KBr): 3300s, 1780s, 1650s, 1451m, 1l426m,
1347m, 1224m, 918m, 758w, 740m cm’’
2. Resin-bonded Asp(OtBu)-NH; (“B”):
1.86 g of 4-(4-(1-(9-fluorenylmethoxycarbonyl-
amino)ethyl) -2-methoxy-5-nitrophenoxy)butyric acid R-
30 TentaGel resin (0.18 mmol of photolinker/g of resin)
were washed in 20 ml of DMF and deprotected twice using
15 ml of 20% piperidine in DMF. After washing with DMF,
the resin was admixed with a solution of 0.27 g of
Fmoc-~-Asp(OtBu)-0OH, 0.1 g of HOBt and 0.211 g of TBTU in



10 sterile conditions. Each injection vial contains 5 ng of actjve
conmpound. Exanple B: suppositories A mxture of 20 g of an actib@ dAﬁb&ﬂMb
of the formula | with 100 g of soya lecithin and 1400 g of 15 cocoa butter
is nelted, poured into nmoulds and all owezkte cool. Each suppository
contains 20 ng of active conpound. Exanple C. solution A solution is
prepared frontimy of &AMFact? ve2 201 cofpARAREMfisheddedruier | to9 8 B of

NaH2P04~2Hz0, 528§. é§e9m9£tﬁ@eHEQ9s$aH%9 a@dR@ ¥d& QTlhﬁﬂ?athQhHﬂ§§J§é”'de
in 940 m of doubly distilled water. IS roug .8, topped up to

11 and ster|+$z@asb§@rW%&haPM8n(GﬁﬁszgmmklcﬁP@a@e@§QE99§QQ1?Wk??orn1of
25 eye drops.u&xagphe [l obat Iml%t éﬂ@efrgdee afnagMrv.e @Egp(ﬂii&@u(i“fe the
formula | are m xe mntg 929 5 ellne un?g%ﬁggeﬁ% ndltlons
Exanpl e E> t apFe88d AWHFRt OME FH%UW% h@%mﬁmal

kg of |actosedidtiRykg efthp&rt atqz star clz0 0.R1kg ofanidal Ct]ﬂﬂé\d @ekikg afs
nagne5|un1stearate IS Pf 8 eéo tablets in the customary manner such that
35 each tabl et %%%?% 40 nb of active conpound. Exanple F. coated tablets
Tabl ets are pressed analogousIQ\taoEkanple E and are then coated in the
customary manner with aP o JAN 2003 - 29 coating of sucrose, potato

starch, talc, tra nt tuff. Exanple G capsules Hard gelatin
capsules are filled with active conp und of the formula | in the

: g
customary nmanng chit hat' eac sule cont ai Ry of the active
conpound. Exanplfe H} anpoul es A¥ol l®1 on~of kg of aclive conpound of the
10 formula I ini160 of doubly distilled wat i.PQﬂm&Pcted to sterile

filtration, and anpoules are f+Tled with the soI | yophi l'i zed under
sterile conditions and cl osed under sterile condit Each ampoul e

contains 10 ng of Acll NS SR NS -d0y-nsp (OtBu) -Mm, (“C7):
10 1.12 g of “B” are washed with DCM (3 x 7 ml),
admixed with a solution of 0.176 g of “A” in 5 ml of
DCM and shaken for 1 hour.
The mixture is washed with DCM (5 x 7 ml), NMP (5 x
7 ml), DMF (3 x 7 ml) and deprotected twice with 7 ml

15 of 20% piperidine in DMF. The mixture is washed with
DMF (5 x 7 ml), methanol (3 x 7 ml) and diethyl ether
(2 x 7 ml) and the resin is subseqgquently dried.

FiN Oy, +0°

/A\V/A\H/ Polymer

4. (38)-3-{4-(3-Guanidinobenzoyl)semi-
20 carbazido] succinamic acid:

0.349 g of “C” is washed with NMP (5 x 5 ml)
and DMF (1 x 5 ml) and admixed with a solution of 53 mg
of 3-(9H-fluoren-9-ylmethoxycarbonylamino)benzoic acid,
56 mg of HATU and 0.24 ml of collidine in 1.5 ml of DMF

25 and the mixture is stirred for 1 hour. The resin is

washed and deprotected as described.



Exanple |: inhalation spray 14 g of the acti
are dissolved in 10 1 of isotonic Nad sol ut
into customary commercial spray 20 contagger
solution can be sprayed into nouth or

m ) corresponds to a % se of approxi mat
Patent clainms 1. Conpbifids Z§Fithe ¥%r nil
wherein X is EBNa€f{ohH) ofH ,0.24 g - (dGHz)M-N

ilpdugiclV, adpizes

ve conpound of the f)c§ njAN: 2003

lon, and the solution is filled
S haV|ng a punp nmechanism The
One squirt (apprOX|nater 0 1
N 20 -

R? o 5

(CHZ) p-Het2- (
COOH | 15 et 8 PEF
i ndependent | yhotirs

Conmpounds 0f gheef
( 3- guani di nobenzoy

3 €2 7%: 10 ob g@éﬁt}ﬁyroﬁaléo or -
) G mELS f(g‘Fﬁz?zfof%%m R&ndRzleafte B F?oésf'é’r Regi s
pyrldyl q, r,

ne @h@tkﬁ#sin ];SN'WESHE@ awdthheDﬁMsalmgthﬂnoéolw@@es

?inggﬁek according to Claim1l a) (38) -3- [4-
) sem car bazi do] succi nam ¢ aci d;

2.

(3S) - 3- [ 4- ( 5- §RaAEHWNEpHRANEPF) %rﬁuz@:ca%azr&é]%@cﬁ nghpEeRcivth @

mixtu
resin
metha
10
plast
stirr
lamp
purif
15 (3-gu
fluor

4.8 mg;
(M+H]"

352
20

is suspended in a 1:1 mixture of ACN/H;0

re of 95% TFA and 5% H20
is washed with DCM,
nol and diethyl ether.

(5 ml)

pyridine

for 1 hour. The
DCM, DCM,
the resin
(6 ml)
a

in

For the cleavage,
in a
ic syringe, stirred slowly using magnetic
er and irradiated with a TQ 150 mercury immersion
8 of the

ication by semipreparative HPLC gives

and
-3-[4-
tri-

solvent
(38)
acid,

for hours. Removal

anidinobenzoyl)semicarbazido]succinic

ocacetate.

\H/H

HMN N
NH

= 10.8 (0 — 20, B in A, 30 min); MS (ESI)

Re

le 2

Examp

guany
3-[4-

25 [obta

yvimethoxycarbonylamino)benzoic

Asp (0O

are

Customary working up gives t-butyl

30 bis-B

1 of
lpyrozole and 1 molar equivalent of t-butyl

N,N’-bis-BOC-1-
(3s) -

molar equivalent
(3-aminobenzoyl)semicarbazido] succinamide

by . 3-(9H-fluoren-9-
with Aza-Gly-
followed by removal of the Fmoc group]
at 40° for 10 hours.
(38)-3-[4-(3-(N,N'-
OC-guanidyl)benzoyl)semicarbazido]l succinamide.

inable reacting
acid
tBu) -NH,
stirred

in chloroform



and their salts. 3. Process for the preparation of pharnaceutic&§ JAN ?
formul ati ons, characterized in that a conpound of the fornula |I"dac d NE
to Claim1 and/or one of its 30 physiologically acceptable salts is/are
brought into a suitable dosage formtogefher with at |east one solid,
liquid or sem -liquid excipient or auxiliary. 0 6 JAN 2003 - 31 4.

Phar maceutical fornul |on characterized in that it conprises at |east one
conmpound of the for efcordlng to Claim1 and/or one or its

physi ol ogi cal | y accept bfé salts. 5 5g Conpounds of the fornmula | according
to Cdaim1l and their pgé ol ¢

|caI|y ;ccep{able salts as integrin
inhibitors for conbati < ,
di seases, arterio scler05|=

$ rction, coronary heart
5, o op ros s i nfl anmati ons and

infections. 10 6. Use %i CANMPOUR of t HMN.ul accordlng to Caim1l
and/ or their physiol.Qg | y acceptabl e salts or hologlcal processes
whi ch are mai nt ai ned ppoopagat ed by gen sis. 7. Use of conpounds of
the formula | accordlng to 15 Cdaiml a hei r physiologically
acceptable salts for preparing a nedlca or conbating thronboses,

cardiac infarction, coronary heart dlseases arteriosclerosis, tunours,

ost eopor osi s, i nf | anmabi QascARd §1 e8RS 20 aﬁfﬁHA{EYclé&veAYtbﬁe AY. A A
.AY A AH . ASS AL; Y. A AL(. A Y A A Y. AL(,
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Example 3

1 molar equivalent of N,N’'-bis-BOC-1-

10 guanylbenzoic acid, 1 molar equivalent of Aza-Gly-
Asp(OtBu)-NH, and 1 molar equivalent of HATU are
stirred in chloroform at 30° for 10 hours. Customary
working up gives t-butyl (38)-3-[4-(3-(N,N’'-bis-BOC-
guanidyl)benzoyl) semicarbazido] succinamide.

15 To remove the BOC groups and to cleave the t-butyl
ester, the compound is stirred in a mixture of 95% TFA
and 5% H,O for 10 minutes. The mixture is taken up in
DCM and worked up as usual, giving (38)-3-[4-(3-
guanidinobenzoyl)semicarbazido] succinamic acid.

20
Example 4

By the method of Example 1, reaction of 336 mg
of “C" with 49 mg of 5-(Fmoc-amino)pentanoic acid,
removal of the Fmoc protective group, reaction with

25 35 mg of “D” and subsequent removal of the Boc
protective groups with TFA and cleavage from the resin
gives the compound (38)-3-[4-(5-

guanidinopentanoyl) semicarbazido]succinamic acid.
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(38)-3-[4~(2-guanidino-pyridine-5-carbonyl) semi-

15 carbazido] succinamic acid, MS (ESI) 353.

Similarly, stepwise reaction of resin-bonded
Aza-N'-Me-Gly-Asp(OtBu) -NH;

20 with 5-(Fmoc-amino)pentanoic acid and “D” and cleavage
from the resin gives
(38)-3-[4-(5-guanidinopentanoyl)-4-methylsemi-
carbazido]succinamic acid, MS (ESI) 346;

25 with 3-(Fmoc-amino)benzoic acid and “D” and cleavage
from the resin gives
(38)-3-[4-(3-guanidinobenzoyl)-4-methylsemi-

carbazidolsuccinamic acid, MS (ESI) 366;

30 with 3-(Fmoc-amino)phenylacetic acid and “D” and
cleavage from the resin gives
(38)-3-[4-(3-guanidinophenylacetyl)~4-methylsemi-

carbazido]lsuccinamic acid
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Similarly, stepwise reaction of resin-bonded

Aza-N-Me-Gly-Asp (OtBu) -NH;

15
with 5-(Fmoc-amino)pentanoic acid and “D” and cleavage
from the resin gives

{35)-3-[4-(5-guanidinopentanoyl)-3-methylsemi-
carbazido]succinamic acid,

20 -
with 3-(Fmoc-amino)benzoic acid and “D” and cleavage
from the resin gives

(38)-3-{4-(3-guanidinobenzoyl)-3-methylsemi-
carbazido)succinamic acid,

25
with 3-(Fmoc-amino)phenylacetic acid and *D” and
cleavage from the resin gives

(38)-3-[4~(3-guanidinophenylacetyl)-3-methylsemi-
carbazido]}succinamic acid.

30

Example 5
By the method of Example 1, reaction of *C”
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20 with 3-acetimidoylbenzoic acid gives
(3S)-3-{4-[3-acetimidoylbenzoyl]lsemicarbazido} -

succinamic acid,
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10 sterile conditions. Each injection wvial contains 5 mg
of active compound.
Example B: suppositories
A mixture of 20 g of an active compound of the
formula I with 100 g of soya lecithin and 1400 g of
15 cocoa butter is melted, poured into moulds and allowed
to cool. Each suppository contains 20 mg of active
compound.
Example C: solution
A solution is prepared from 1 g of an active
20 compound of the formula I, 9.38 g of NaH;PO,4-2H,0,
28.48 g of NazHP0O4-12H,0 and 0.1 g of benzalkonium
chloride in 9840 ml of doubly distilled water. It is
brought to pH 6.8, topped up to 1 1 and sterilized by
irradiation. This solution can be used in the form of
25 eye drops.
Example D: ointment
500 mg of an active compound of the formula I
are mixed with 99.5 g of wvaseline under aseptic
conditions.
30 Example E: tablets
A mixture of 1 kg of active compound of the
formula I, 4 kg of lactose, 1.2 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate 1is
pressed to tablets in the customary manner such that
35 each tablet contains 10 mg of active compound.
Example F: coated tablets
Tablets are pressed analogously to Example E

and are then coated in the customary manner with a
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filled with the solution, 1lyophilized under sterile
conditions and closed under sterile conditions. Each
ampoule contains 10 mg of active compound.
15
Example I: inhalation spray
14 g of the active compound of the formula I
are dissolved in 10 1 of isotonic NaCl solution, and
the solution is filled into customary commercial spray
20 containers having a pump mechanism. The solution can be
sprayed into mouth or nose. One squirt (approximately

0.1 ml) corresponds to a dose of approximately 0.14 mg.
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10 or —(CHz)p—Het - (CH3) -
Z is - (CHz) r-R®,
R, R? are H,
R? is H,
R’ is COOH,
15 Het? is pyridyl,
n is 3, 4 or 5,
m, o, p,
g, r, are each independently of one another 0,
1l or 2, -
20 and their salts and solvates.
2. Compounds of the formula I according to Claim 1
a) (38) -3-[4-(3-guanidinobenzoyl) semi -

carbazido] succinamic acid;
b) (38) -3-[4- (5-guanidinopentanoyl) semi-
25 carbazido] succinamic acid;
and their salts.
3. Process for the preparation of pharmaceutical
formulations, characterized in that a compound of the
formula I according to Claim 1 and/or one of its
30 physiclogically acceptable salts is/are brought into a
suitable dosage form together with at least one solid,

liquid or semi-liquid excipient or auxiliary.
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4, Pharmaceutical formulation, characterized in
that it comprises at least one compound of the
formula I according to Claim 1 and/or one or its
physiologically acceptable salts.

5. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts as integrin
inhibitors for combating thromboses, cardiac
infarction, coronary heart diseases, arterio sclerocsis,
tumours, osteoporosis, inflammations and infections.

6. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable salts
for pathological processes which are maintained or
propagated by angiogenesis.

7. Use of compounds of the formula I according to
Claim 1 and/or their physioclogically acceptable salts
for preparing a medicament for combating thromboses,
cardiac infarction, coronary heart diseasges,
arteriosclerosis, tumours, osteoporosgis, inflammations

and infections.



