;e3e  vvwzf|62TI2 4 JAN 2003 WO 00/ 26212 - 1 - PCT/ EP99/ 07725 CHROVENONE
AND CHROVANONE DERI VATI VES AS | NTEGRI N | NHI BI TORS The i nvent i onl helAdit18 t o

conmpounds of the formulal 5 R4 v R, \~L ~~ ~ R~ HNR OR5 (CH2)m Z-
(CH2)r, R3 |nWWnbgngQJ_Bl is CH2OR1, COOR10, CONHRLO okpceiRpoBlaydasRz is
R0, COR o0, COR6, COOR6, COOR10, S02R6, SQ2RI, CONHR6, CON(R6)2, CONHRI O

or CON (R12)2, 1 a

20> el R, el iy Bt Rk m&,%ﬂ or
CO\I( Rl12 ) 2, RAis H A A or 20INHEBIEOREe having 7-14 C atonms, R5 is
NH2 , HZN-C ( =NH ) or H2N- ( C=NH ) -NH, where the primary amno groups
can al so be provided with _ conventional am no protective groups, or can be
25 nono- - Bhetinvehbtionuredabys RIO CORPwACROR! therf@erRID,I or i s

R6- NH-, R@ I's a nono- or binuclear heterocycle having 1 to 30 4 N, 0 and/or
S atons, which can be unsubstituted or nono-, di- or trisubstituted by Hal,

A, -COA OH CN, COOH, CODA, CONH ONC2) =NH or1+=0, 2 4 JAN 2003 - 2

- (CHz)m—Z"— (CHz)n

in which
10 R! is CH,0R'®, COOR!®, CONHR!® or CON(R?),,
R? is R!Y, cco-Rr!, cco-R®, COOR®, COORY®, SO,RS,

SO;R'®, CONHR®, CON(R®),, CONHR!® or CON(R?),,

15 R is H, Hal, NHR'’, N(R),, -NH-acyl, -O-acyl, CN,
NO,, OR', SR, S0,R!®, SO;R'®, COOR!°, CONHR®,
CON (R®),, CONHR!® or CON (R!?),,

R* is H, A, Ar or
20 aralkylene having 7-14 C atoms,
R® is NH;, H;N-C(=NH) or H,N-(C=NH)-NH, where the

primary amino groups can also be provided with

conventional amino protective groups, or can be
25 mono- di- or trisubstituted by R, CO-R??,

COOR' or soO,R!?,

or is R®-NH-,

R® is a mono- or binuclear heterocycle having 1 to
30 4 N, 0O and/or S atoms, which can be
unsubstituted or mono-, di- or trisubstituted

-

by Hal, A, -CO-A, OH, CN, COOH, CO0O0OA, CONH:,
Iq()z, =NH or ==(),

LT MMM

*G00002*
*166166*



5 R, R&in each case independently of one another is absent or is H R
and R8 together are also a bond, Z is absent, 0, S, NH, NR1, C(:JA, CONH,
NHCO, C(=S)NH, NHC(=S), C(=S), S02NH, NHS02 or CA=CA', R9 is H 4HaN 2003oR11,
NH2 , NHR12 , N( R12 ) 2, NHAcyl , 10 ©Acyl, CN, NO2, SR I, SOR12 SO02R12
or SO3H RO is H A Ar or aral kylene having 7-14 C atons, 15 R11 is H or

al kyl with 1-6, C gtons, R12 is alkyl having 1-6 C atons i r.al kyl
having 1-15 Catdhs ot c$8FBalG&® 26“539%36%??% @¥at%ﬁ%,%\/ﬂ1olstc%rlosls
unsubstituted or is naswent dir igr Hrisubstituted by RO and in which one,
two or three nethylene groups can also be replaced by N, Oand/or S, 25 Ar
is a nono- or binuclear aromatic ring systemhaving 0, 1, 2, 3 or 4 N O
and/ or S at or®’, anidi ® Fegehkebsate lrbeo & PeRd-, di- or trisubstituted by A
and/or ROz 30 Hal is F, Cl, Br or I and m n in each case independently of
one another are 0, 1, 2, 3 or 4, 35 and_their_physiologically acceptable
salts and sol%ates. Si%i PRFERBSUNdS: al di¥R10s€6701 or | HHCPh wo

94/ 29273, WO 96/ 0073Q exph NBD ¥BICUEE)2Z. € (=56)4 BANEODSHSO3 odhea+ewention is
based on the object of finding novel conpounds having useful properties, in
particul ar those which can be used for the production of nedicanents. 5 It
has been fourrf that tie eonpBahds @X''t heNHor niHA'Y, aNdRiheir NERtgland

sol vat es. have very u p | ogi,cial perdd 32 r with good
tol erabi FPty. Above Z%é,y]t'h}e&s{’ac Zasg?nt'egsﬁRg '1&‘.52% b‘%fg%?ﬁi nhi biting, in
particular, the interactions of the [err] integrin receptors with |igands.
The conpoundszishow pard irgular a@ctdyvity in the case of the integrins [err]3
and [err]5. The conpounds are very particularly active as adhesion receptor
ant agoni sts 15 for t fFaieRectiayingcdptldr QA3 This action can be
denonstrated, for exanple, according to the nmethod which is described by

J.W Sm &E etR1@-| oy r’is\] q IS(‘JirOIa.:ka er‘pit%6§_,_611.:0%%-o%ﬁils(?13 and 12267-12271

(1990).
R'? is alkyl having 1-6 C atoms,
A is H or alkyl having 1-15 C atoms or cycloalkyl
20 having 3-15 C atoms, which is unsubstituted or
is mono-, di- or trisubstituted by R® and in

which one, two or three methylene groups can

also be replaced by N, O and/or S,

25 Ar is a mono- or binuclear aromatic ring system
having 0, 1, 2, 3 or 4 N, O and/or S atoms,
which is unsubstituted or mono-, di- or

trisubstituted by A and/or R°,
30 Hal is F, Cl, Br or I and

m, n in each case independently of one another are
0, 1, 2, 3 or 4,

35 and their physiologically acceptable salts and

solvates.

Similar compounds are disclosed, for example, in
WO 94/29273, WO 96/00730 and WO 96/18602.



20 In Curr. Opin. Cell. Biol. 5, 864 (1993), B. Feldi ngHabermann and D. A.
Cheresh describe the inportance of the integrins as adhesion receptors for
all sorts of phenomena and syndromes, especially in relation toZth#N 2003
vitronectin receptor [err] 25 The dependgnce of the origin of angiogenesis
on the interaction between vascular integrins and extracellular matrix
proteins is described by P.C. Brooks, R A Cark and D.A Cheresh in

Sci ence 30 264, 569-71 (1994). The possibility of the inhibition of this
interaction amdelt ﬁh&e@{tiioﬁiatﬂﬁtbﬁg?@peﬁt @3ies dipreags adsrfred ﬁiﬁgﬁgggeﬁﬂv@l of
angi ogeni ¢ vascul ar cgells ac LCc_peptide 35 i,s descr.i y..P. C

B ooke. A M - REPOBRER haRE LR UBEF b (PR SRePer g PR EiatT%e heeE ana:
D. A. Cheresh whi€kl tafi9e115&d 680t 188d)producdion 2o rdéiN Q408N e
experinental proof that the conpounds according to the invention al so

prevent the adhesion of living cells to the corresponding matrix proteins
and accor di ngty &akso haesy elnundiethabheshen compowmsisr afel tiet Sorauitax I5

proteins can bgsfurhished mgsceld,dhgsi pactest naliech Js-gar rised qut
anal ogously to the nmethod of F. Mtjans et al., J. Cell Science 108,

2825- 2838 ( 199B3rmMaGOIO0EFRh. | RFEPETtIES 181508 qr1995Y1th . 98PS0ks 10
et al. describgleeabil38yant agadiesst s aflar, t heheont r&kt of zEANcamtaRgihor the
treatment, of t ur-i nduced, angj ogeni ¢_di seases._The _conmpounds of, the
formila [tOacctRATRLEREE t nETRUBRETSN CAnDRREFGRORE: bEPEEPEyEq hd ons
pharmaceuti cabf 15 thet i we, carpoegndisy | mepaptpbesl awiftdr t hegandat nmemheof
oncoses, oste ol vt i ; f essi of

angi ogenesi s.g gﬁﬁﬁ%sggkgt %&;tﬁrc%%? Idé?%/\%i\gﬂgﬁl g{lzkttp%e In éerggt i%gr? 20 of
integrin receproesrimd | PglndsanduchvBs, fBheexARPOUNGE f i BFEnoyeAYt 0 t he
fibrinogen recept oiul g ys ORI bbb/ dihadiof! PNt ct® SRkLYohLEs

ant agoni sts, the spread of tunpur cells by tastasis. This is confirnmed by
the fol | i ngt ObsEr® aft orRRePE e S§R e G2t unour cells froma | ocal
tunmour into theiyasction Systpe takesspracedi hEongbhxahpleor Beicoediat

m croaggr egat es (ALORGLAEATRLL oY SN AIAGHLOD, ofy 1 he, t LaRULy, ogl) gy w L

bl ood pl at el ets. l?%e anour C€Ell’s "ar e screened he protéctron in’the

m cr oaggr egatin and 3Bigde néhemecoghd zed WOEHel Flal | engf LB 67mAdA@lsyst em
The m cr oaggrfggaé@s_ can collect on vascular walls, whereby a further
penetratigon of tunour cells into the tissue is facilitated. Since the
formati o8%f ¥heCHFEr oPRABNDICSIS el At ed2by &9%r f hogeh bPndffg9EBIThe 35
fibrinogen racgptmenronaadt iDv.adt.edHedresth piasertbs, thike {tbhdrttdidd of

ant agoni sts can be [ ded _as f] o] tastasis_inhihbitors. _ 5 2
4 JAN 2003 Int%a%df?fggggf‘ggt ﬁ% b%‘?\%%%gg%f '{%c%%t%c%ﬁ’en#§¥i Irilc])'ne"'lf:??tns aﬁg of the
[l acuna] W ImBisramefaacand syndhemespr espgenaddyeptorrofatinn btoothe

pl atel ets, coppowis G thedgidwlapl . al so inhibit the binding of other
adhesive 5 proteins, such as vitronectin, collagen and lamnin, to the

correspoﬁéi ng receptors on the surface of various cell types. They prevent,
i n particul arché hédependahten «f kheodoplairl etf t anghbyenadigarord henef ore be

enpl oyed for .the treatnent t oses pl.exy, cardiac 10 infarct,
i nf | anmat i ons &M aef&tqgﬁosc?%?%‘g‘%ggbﬁeVﬁrs%%gra i es olfrﬁi rlc"f%)srrpounaléldcan

al so be denorestizacsl Uniaret hauswith ch pretegseri beel | ndEPeAlbed462b960. The
I nhibition ofp id brd,R@&N PRNAI.NGlark and D.A. Cheresh in Science

30 264, 569-71 (199%4).

The possibility of the inhibition of this interaction
and thus of initiating apoptosis (programmed cell
death) of angiogenic vascular cells by a cyclic peptide

35 1is described by P.C. Brooks, A.M. Montgomery,
M. Rosenfeld, R.A. Reisfeld, T.-Hu, G. Klier and,
D.A. Cheresh in Cell 78, 1157-64 (1994).



15 to the fibrinogen receptor can be detected by the nethod which is given
in EP-A1-0 381 033. The platel ets aggregation-inhibiting action can be
denonstrated in vitro by the nethod of Born (Nature 20 4832, 927- 92?
1962). The invention accordingly relatesgto the conpounds of tlhie JAN m%la I
according to Claim1l and their physiologically acceptabl e salts and

sol vates as 25 GPlIb/llla agoni st he control .of _thro
cardi ac i nfar CvE, SEBFEARFY ﬁi %1.’708? %P&grs and” A% e n%%c?%?%EigbngTﬁg
i nventi on further imvent gbat assooptéeeronpoendéhesidN ohelfivingl aellls

according to Chaiidl 8of-blgbhabhysyRladLCobLy aEAEPIAN CotBbl aRdy -

sol vates for e production I canent use as Integrini
35 The i nventabsor @revent nthar tidhgisaent eEorpdavds 6elike For Fakgik

accordingdo ﬁ@téﬁﬁs apsh tBei FupLCaNt @bl €. as@bki s é&He§%MaE6§tf QﬁlEHe
production of a nedi canent for the control of pathalo angi ogeni c

di sor ders, tuh%uFérrbg?leBBGrSéllas.LogPHFﬂé{m’?é‘t |t6’r?s R f%gt Fon lt?anSG 2 4

JAN 2003 The sen@ppUNds. dfelhesd Dariad a 08 ,cB 2% 28RHE oylxbsgs. phar naceuti cal
active compounds in human and veterinary 5 10 15 20 25 30 nedicine, for the
prophyl axi s and/ or therapy of thronbosis, nyocardial infarct,
arterioscleromsg.i @fllianmalneest . ap6pl &85 -aBg2nal L3 or i &, ConBpseks

ost eol yti,c di asgs s st orQsi ol C n i1C seases
cuch as. For Skanare, LRFF SBda P Bhe S SSHORAR 0 Eal - sesiat oLy het ¢
retinopathy, emmesar é@@eneﬁ@rl orthenyo@r%tatmm ar afi st @pmagrmsnéuced

r heumat oi d argrl;gi déén@sileé@e[ggyl tis, rubeotic glaucoma, ulcerative
colitis, Crohn's disease, _ at her oscl er(;fl S, psorjasis, gst enosi s after

angi opl asty, W% al CFTRBRGDN, Ohacthd i ATt i bn, 2FGAEAI DY nf Bt i BRE i n
acute ki dney fmrdnyiorandahn ummohrealb@gefnpnoyeal sis nghhhﬁabéﬂtiﬁ@l

processe The .conpounds of -t he for QY &« antl m_cr obi al
subst ancgg i na%tp]e;%t?o% O&ﬂe%é b onﬁ%léfr:alla | mﬂ ”Pfqe t%asct"}s Eheart
pacenakers arcmcums mdmm,amsmﬂmtacacmwd@% aﬂ'dhef@:ffthacy of

the antim crahj d@.ﬂ.%tl'dﬂ t3E % l}%egl%rgqgstrat ed by the process described by
P. Val enti nV‘él gun t al., ction and Imunity, 2851-2855 (1988) .

The invention furthernore relates to a process for the preparation of

conpounds of ddigpduianil et | tReCcobenii¥at @ Ghich blvtk ofhé hehtesat t sond
sol vates characteri zed i n that % a conBou?égof t he forg}.lla | is_liberated

from one 8f s N oAl HRFTRET YV es® Ff‘lﬁla wi tHEA sdtSrol yg? g or
hydr ogenol ysiexpmagent , g5 dfikyirogeadi da:} Rihe R2f dpdineg®S | secepwvert ed

into another radicroReiR2 anthorrita,), prevent, as GPIIb/IIIa
antagonists, the spread of tumour cells by metastasis.
This is confirmed by the following observations:

25 The spread of tumour cells from a local tumour into the
vascular system takes place through the formation of
microaggregates (microthrombi) by interaction of the
tumour cells with blood platelets. The tumour cells are
screqud by the protection in the microaggregate and

30 are not recognized by the cells of the immune system.
The microaggregates can collect on vascular walls,
whereby a further penetration of tumour cells into the
tissue 1is facilitated. Since the formation of the
microthrombi is mediated by fibrinogen binding to the

35 fibrinogen receptors on activated blood platelets, the
GPIIa/IIIb antagonists can be regarded as efficacious

metastasis inhibitors.



by, for exanple, 2 4 JAN 2003 i) converting an am no group into a guanidi no
group by reaction with an am dinating agent, 5 ii) hydrolysing an ester,
iii) reducing a carboxylic acid to an al cohol, 10 15 20 25 30 35 iva
converting a hydroxyam dine into an anmidine by hydrogenati onl&ndNg03
converting a base or acid of the formula | into one of its salts. The

compounds of the farnmula I_have at .|l east o ilral centre.and can,

tthefore occtit Pﬂgétﬁaﬁbé¥’o?h%t§%E§F§8né%'c§$%¥h%99?ﬁa.?h@ESHFSEﬁE (e.qg.

D and L fornmsgan@&ndft brer [raztnaesw{tlgbréhé Dhctornsd ahe Enblidedenn the

formula |I. So- cgejlggrproogr%ederbilvoa&d ves .38 %Isso i n%l %%%@ [ ng hetﬁ npounds
. conpoghég ot FErRuMA“P nbdi fie

according to the nvention) 1. e t He Wt h,
for exanple, &bfkyhlar Iacgdsqgr dbobsbisudgdres bindlngopéptotdes; abhehiuee

rapidly cheausd,dgdbe hody 40 Glveotdecast i us rouBOUMS aggordhngcbo the

i nvention. Solvates of the conpounds are also Inc I n the cofrpounds
accordi ng to e FRAVEREPORIIABDAGSEPLRESe At ethAdEMNTEGSE Rfdi VRBACEBNpOuUNnds

Wi L h, }‘ or Tﬁxad@l'le, typéel Chygr aireskner, balmoﬁaz;@ib%m ,asuﬁ%t fb@ﬂﬂE\ZQbrA |
et hanol . e reviations ntiooned above and bel ow_sta or: _Ac Acety
BOC ot - But O3y o Sy PLRES S SOy | 45 catborgF BEsT S Do Shb16Yed

Di cycl ohexyl cigbodilien de-eavmeitnetdfy| thrombodesDOPApoplexy, cardiac
(3’4_E]thrOQXBﬂgﬂyg)Eﬂﬁ?ﬁé%%ations and arteriosclerosis.

The properties of the compounds can also be
demonstrated by methods which are described 1in
EP-Al1-0 462 960. The inhibition of fibrinogen binding

15 to the fibrinogen receptor can be detected by the
method which is given in EP-Al-0 381 033.

The platelets aggregation-inhibiting action can be
demonstrated in vitro by the method of Born (Nature
20 4832, 927-929, 1962).

The invention accordingly relates to the compounds of
the formula I according to Claim 1 and their
physiologically acceptable salts and solvates as
25 GPIIb/IIIa antagonists for the control of thromboses,
cardiac infarcts, coronary heart disorders and

arteriosclerosis.

The iqyention furthermore relates to the compounds of
30 the formula I according to Claim 1 and their
physiologically acceptable salts and solvates for the
production of a medicament for wuse as integrin

inhibitors.

35 The invention relates in particular to compounds of the
formula I according to Claim 1 and their acceptable
salts and solvates for the production of a medicament
for the control of pathological angiogenic disorders,

tumours, osteoporosis, inflammations and infections.



2 4 JAN 2003 _ g DPFN3, 5-D net hyl pyrazol e-1-f or mam di ni um
ni trat eDMAPDI nmet hyl am nopyri di neEDCI N- Et hyl - N, N - (di met hyl am nopr opyl ) car bo
-diinideSEtEthyIFnDCQ-FIuorenyInethoxycarbonylHCBtl-FNdroxybenigafi3ﬁ?IeNEM
et hyl MTB et her Met hyl tert-butyl - 6 - ANZ00
et her 10M r 4- Met hoxy- 2, 3, 6-tri met hyl phenyl sul f onyl HONSUN- Hydr oxysucci ni m deN
pNeopentyl CBARRD Y o BIPUbEET L BY A R o7 1 L Ao QR b
ester
est er O nOr ni tMmﬁWh@m&a%@tW@mmm%nZ@t humzp| andyVELRXNRBIN®-t et ram
ethyl uroni umf g4y @{ﬁ@oro%&at G HAT 115%4)'&9%9@5‘39&' C 2361/8RTSS hera of

rtTri

sal t par a- Tol uene fonic acid salt (triphenyl net hyl or
CBZBenzyl oxycarEomyPsist apBYeeardirt he %ﬂgPéCanen?FBﬁrﬁﬁﬁﬁ SFPSigdi cal s

whi ch occur a igniRha©fohd rrBSagam@ﬁylde@tﬂgq@Ia orpgidderent , ohcBsedl €
i ndependent of one anpth 30 In above formul ae, al kgwongr eferably

met hyl, et hylOS{RUPFLC| Sbﬁ?%’b@? slﬂﬁﬁylasl%%tb‘?ﬁ@‘?ro%;‘e%' bl teft- butyl
in addition alrsp quperiyd , 1-disPases 3- metdayl but wks, 1, 1forl, 2- eﬁémple,

T ol etV ok ol Bitaer, | pdapades?l [aTRRS MY

1- et hyl - 1- rret:fq/d:mcmwdhy,l emagh2anmet egengydtidn 1, 2myopia, ocular

1,2,2-triget hylgor T&%pg yl ,rh%&nxskmaon&&tﬂhqggyl steogr]:ﬁrf' £ 6N 2003
Cycl oal kyl" is preferé% %?cyc opropyl cycl obut yl, o penty cycl ohexyl ,
cycl oheptyl , aEharints|9RUS M ent eraéfc‘f%a‘F‘kathl}%l |W?¥éﬁ*f$0§#ﬁ?a$ﬁe

radi cal of aa%}k&ﬁd/@lé:rdﬁrsoene blrercamakqr - 10- ybstaﬂbgab IS VEf¥er

particularly referre %kylAlk referably |.ene, ethyl ene,
propyl ene, th|%h%gflnl§§8FFﬁ8H ral B QR§%H lﬁggﬁEb?Qlene
octyl ene, noﬁﬂng&icunfhm@d@nma1d¥a¢kyéehedneypﬁehéumm3amﬂkymeme@hényl and

or et or bty CySTHa ﬁrﬁ?%f@%q"? e HEE By FERe T o or

1, 3-cycl opent yl ene, 1,3- or 1,4- cyclohexylene in addition also 1, 2-,
1,3o0r 1,4- cy@h@eabmbeuads%ﬁ iheal kaRawh 20T 1 CYyedoalianay Fléggd' Sas

preferably 20 fornyl ac ionyl, butyryl, pentano exanoy
hept anoyl , o@drHdRA QHﬁ?inoylsebégaﬁﬁﬁﬁ undBcanofPeryby ﬁnoylWhere
trldecanoyl themmadauaﬁayl 1mmmamﬂ®pana¢hﬁthamadmcaheykt hept adecensoy| or
oct adecaé‘é’y' > é%%h '%}9%% a%f%g nf;“daﬁ‘é‘f %Ft:?c 3ettor® hgrgr 7Tz§3eat°”5

and is prefera or exa |, Facet proplony
trifluor oaceﬁyflfl@la%’enzéﬁl @@e Pr erdrims Ealist] t uants VIR vf orcankylbe

al kyl ene, Cyg|e9@>|n|’s)t|rat@60| IKMlee%ocaésJ@aneagcrw%ow%g&ar&é&%ﬁgyl g;e
and/ or

for exanple,

S03H, in par & &@I“é’gﬂ?%r a&xarrp]tré Efloﬁyo‘?rb‘;(yllmﬁﬁtlﬁéfxy 283+04825 ani no,
35 di net hyl anil®gs)net hyl t hi o, nethylsulflnyl met hyl sul f onyl or

phenyl s onyl. In the radicals alkyl, alkylene, cycl oal kyl, cycl oal kyl ene,

al kanoyl™and cycl oal kenoyl, one, two or
The invention furthermore relates to a process for the

preparation of compounds of the formula I according to
Claim 1 and of their salts and solvates, characterized

in that
30 )
a) a compound of the formula I is liberated from one
of its functional derivatives by treating with a
solvolysing or hydrogenolysing agent,
35 ox

-

b) a radical R}, R? and/or R® is converted into
another radical R!, R? and/or R?®,



- 10 - 2 4 JAN 2003 three nethyl ene groups in each case can be repl aced by
N, O and/or S. Ar-COis aroyl and is preferably benzoyl or naphthoyl. 5 Ar
is unsubstituted, preferably - as indicated nonosubstituted phg@{ il
specifically preferably phenyl, o-, m-or p-tolyl, o-, m or HQN %ényl
o-, m or p-propyl phenyl, o-, m or p- isopropylphenyl, 0o-, m or

p-tert- butylphenyl o- fofneﬁﬁkﬁi cyanophenyl o-, m or p-nethoxyphenyl, o-,
m or p- ethoxyphen , p- quorophenyI o-, m or p-bronophenyl,
o-, m or p-chlorophenyl, o-, m or p- nethylthrophenyl o-, m or

p- et hyl sul fi nyl phgnyl s fverbidy an%ﬂgﬂéut,&ems' ﬁ&&h%nyguaﬂldlﬂas or

p- am nophenyl, o-, m or p- am nophe

p- di met hyl ani nophenyl | QﬁounnbMNTQ§Qﬁhﬂﬂoﬁﬁéﬁyﬁn ﬁﬂﬂ@ﬁ@ﬁﬁépé GE@Pénably
2,3-, 2,45, 2,5-, 2, 6- 3 4- or 3,5 drfluorophenyl 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 20 3, 5- drchlor n 4-, 2,5-, 2,6-, 3 4- or

3, 5- di br onophenyl 112-¢ y cﬁié’sﬁ'é’t%ﬁn S5 L& or 04- met hyI

2-chl oro-5-net hyl -, 2-chl oro-6-nethyl -, 2-nethyl - 3- chloro-

2- met hyl - 4- chloro- net hyl.5- chl ar.o- t hyl.-6-chl_or g-

3-chl oro- 4- et hyl - 355 5ﬂ% Fba5caﬁﬁgﬁyfﬂ% lﬁth e alﬁPgP&phenyl

2- br ono3- net hyl -, 2 br ono- 4- et hyl -, 2-br ono- 5- nethyl-, 2- br ono- 6- nethyl

2- met hyl 1 8- brono- ; ; ro. br ono-
3- br on4- t?ret hyl - l"%b?%tr?r’g’x’ler[E %ﬁo@ hﬁiaégga#yldiﬁl%br%%o%héﬁylélﬁ%%rg or
2,5-di ni trophenyl, 2, 5byOr1ys1r4?-g@métlﬁ>@xypheny| 2,3,4-, 2,3,5-, 2,3,6-
2,4,6- or 3,4,5- trrchlorophenyl 2,4,6-tri-tert- butylphenyl

2, 5-di met hyl pheny| -|odo heny 4-f 1 uoro-3-chl orophe

211 or o3, 5. Bt ICRIRHEITSL 1 (% 4SBr Srpnahy e Ipidiulgs T into
fl uoro-4- brommpheﬁyhtszséldschloro 5- et hyl phenyl , 3-brono- 6- et hoxyphenyl ,
3-chl or o; 6- net hoxyphenyl , 2-net hoxy- 5- nethylphenyl)

2,4,6-trT7sopropyl phenyl, naphthyl, 1, 3-benzodi oxol -

1, 4- benzodi o¥he- G—proubéﬁz@tfhltém efpc;rm@eyll é?aVrﬁer?z‘bxla%ﬁ%deIn% gitiral - 11 -
2 4 JAN 2003c%wttr@er ra?rae, é&n'stﬁéﬁfeQb%Q'}’o%'CLﬁf Brduryl, n%mw 3-dfienyl,
1- - or 3-pyrrolyl, 2, ggzo 1-, 3-, 4- or 5- yrazolyl
2-, 4- or 5- §>yF§EGP§/F‘°m§rlC4 f?ﬁm% |§&>%az §Fe ’formf b 8- SQhPEQOIIyI 3-,
4- or 5-i sot fiogmel) yl and- , tBeior x'éh-}mﬂ_l‘ﬂéiyl (e2g. 4the5-DOr Hepys) ma:irenyl
further e p er I -4- or -5-yl, 1,2,4-triazol-

- 3- EP6 ngg ggtFé?oFE%hﬁigz 3- oxadrazol 4- or -5-yl,

1,2, 4 oxadlaﬁorcalleﬁ P@QQF%M dQnyaF#WﬂﬁuﬁQ@laQSOoﬁnCBU¢Ed in the

1,2,4-thiadi aggg oaﬁas éc)ébrdl-n 1to3'tth|é| q@r@%&h&l Qr, e.5- aempo%ndé of 4-, Sor
6- 2H—th|opyran I - Qr 4- dazi nyl

pyrazi nyl , he forﬂulaSI m8d1 Fe? H& f I eﬁ?mp%? qiay%Sorf?CX%

7- benzothiengkouﬁs, 15u8ars 3-or4-olbgopépt dded; IrWhﬂqﬂ dre Zegpiddlor

5- benzi az , , nzgpyr ) 2-._4- -, 6- or
7- benzogggolghxggeé %g tﬁé éOdy enf¥§£xaz i¥%¥§$%,,°%¥?°%¥5%w

7- benzothrazetyprdQDQ Bo, tBe 1ave@tl¢nbenzrsothrazolyl 20 4-, 5-, 6- or

7-benz-2, 1, 359xadt8g0l4 . tRe §omp6und§ raﬁk) éﬁscpr1§CQUB@8|yin :Ehe , 4,
5-, 6-, 7- or 8-iso ui nol yl, 3-) 4 - or 8-cinnolinyl, 2- 4

5-. 6-. 7- ofCEPHER %z%FFH?ﬁanStﬂr&P@nénﬁﬁ§tﬂﬁé s AFRONGEEN RS LT ven for
A, \r/]m'th theuﬁﬁ@i«z‘tﬁ@o(ﬂhagld&tﬁ.um Iwm;mﬁﬂil g witmkeﬂofr?&hh@flear (Wzmdézfz? gystem
to the t cent bond. terocyc eng, is prefer ,2-, 2,3- or
50 15 i of PHERgree h gf aLEAROPEVELER, LY E0BeSad St SpfORlod: 5 2130 %
1,3-pyrazolidinyl, 2,3-, 3,4-, 4,5 or 2,5-oxazolidinyl, 1,2-, 2,3-, 3,4or
1, 4-150xaz0l fffl NYbir 2y BatiGnd mede Bondl Zo8oLNLAGObLELNYSradadter 3 4 4. 5-

or

Ac Acetyl
35 BOC tert-Butoxycarbonyl
CBZ or Z Benzyloxycarbonyl
DCCI Dicyclohexylcarbodiimide
DMF Dimethylformamide

DOPA (3,4-Dihydroxyphenyl}alanine



35 2,5-isothiazolidinyl, 1,2-, 2,3-, 3,4- or 1,4-piperidinyl, 1,4- or

1, 2-pi perazinyl, furthernore® preferably 1,2, 3-tetrahydrotriazol-1,2- or
-1,4-yl, 1,2,4-tetrahydrotriazol-1,2- or 3,5-yl, 1,2- or 2 4 JAN 2003
2,5-tetrahydrotetrazolyl, 1,2, 3-tetrahydgooxadi azol 5 10 15 20 25 30 35
2,3-, -3,4-, -4,5- or -15y| 1,2,4-tertrahydro oxadi azol -2,3-, -3,4- or

-45y| 134tertrahy hi 4-

1,2, 4-tertra-C¥PRAr ot hi adi A z%’fm%q'éyafm?afo £ 3o oorrmaf”scé;ﬂlum nl%ate

1, 2, 3-t hi adi aagdP 2, 3-, -BirdetyTamimdgysiyding 3- or 3, 4- nor phol i nyl, 2, 3-, 3, 4-
or 2, 4-thio i nyI z 4 A et rahydr oor
-4,5-yl, 1,3,%4¢ etrahy&?oé%)ggN N] dé ﬁ%hgffaérglf%tﬁqdrpﬁﬂ%fﬁbt% 5- or
1,5-yl, -3,4-, -4,5- ofiinideyl, 2 3- or 3,4- or 2,4-thionorpholinyl. R6
is a monog or tpl nucl earEg}g}pr ocycl e, preferably 2or 3-furyl, 2- or

i
3-thi enyI 1- - or 3£yrrol yl, 1-, 2-, 4- or 5-imdazolyl, 1-, 3-, 4- or
5- pyr azol yl , 1211904 BT Lmerhoxycagbosilsoxazol yl , 2-, 4- or

5-thiazolyl, gt 4- or B-pywotdi Moridzold Or 4- pyrldyl 2-, 4-, 5- or
6- pyri m di nyI furtherrmr referably 1,2,3-triazol-1-) _ 4" or -5-yl,
1,2,4-tri azoIMe_’L - 3- 35]1 - or 5-tetrazolyl, 1, 2 3- oxadi azol - 4- or
-5-yl, 1,2, 41@1}@&11&2&1} -I\Bathyl -t‘:?exyd buky3d, ethkiradi azol - 2- or -5-yl,

1,2,4-thi al 3- or t 5-
or 6-2H Fﬁ g@% anyl , 45 b«igthogxﬁ-zg 3I—I-%![ ﬁzlqjol%%lﬁﬁ]ph%gl% pyr g&am nyI
pyrazi nyl , -HON£u 4- b&ﬁquawsmwammﬂey , 2-, 3-, 4-, 5-, 6-

7- benzot hi enyq 1-, 1Ne33perﬂ:yl 5-, 6- or 7-indolyl, 1-, 2-, 4- or

5-benzi m daz By 1-, 5-, 6- or 7- benzopyrazol yl, 2-, 4-, 5-, 6- or
7-benzoxazol YBR 3. 4- BeSlZY36 es$er7_penzi soxazol yl, 2-, 4-, 5-, 6- or

7- benzot hi aijadb 2-, 4eortb-Buthl @stérbenzi sot hi azol yl, 4-, 5-, 6- or
7-Benz-2, 1, 3- oxadi azol -, .3, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, ?7% 0% i soqui ry%jltﬁn,oyé-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-,
5-, 6-, 7- omOM® qui nazdMedtinyll. eBrerhet erocyclic radicals can al so be partly

or conpl etel ydrogen%tt@1 1 ¢gn thus, for exanple, also be
2, 3-di hydr o- ?Ej} -3-, - g’ furyl 2,5-di hydro-2-, -3-, -4- or 5-furyl,
tetrahydro 20TH 3. quF‘ltill@Edl oxol an- 4- yl, tetrahydro- 2- or -3-thienyl,

2, 3-di hydro- boa - 2-, @henoécyac@rtyiS pyrrolyl 2,5-di hydro-1-, -2-, -3-,

-4- | i di gyl etr hydro 1-, -2- or
4-im da§%| |TBQF?3 di h?d%é‘efzc’%ré ol hd! Ei k RS 3 775 473N 2003
-5-pyrazol yI t et rahydrt@t}:amethylmrondumyrtaZUbyE[Lpor,obodahyedr o-1-, -2-, -3-

or -4- pyrldyl als 2, 3, 4t eten 2 3-, -4-, -5- or -6-pyridyl, 1-,
2-, 3- or 4-pi per|d| TE 551%%)3(-358@{%); ?rrérdphollnyl tetrahydro-2-, -3- or

_4-pyranyl , PT§Sdlsé}é}nFPraITSlHPB?&Hl§9n194aCéFi S8l | hexahydrol-, -3- or
- 4-pyri dazi nye hexahyct&@tirl, (t2iphefyl@etnpipyrimdinyl, 1-, 2- or

3- pi L, 1, 4-t et dro-1-, =2-, =3-, -4-, -5-, -6-, -7- 10
T alnary 1 2108 §BR. {BeRawgargearbonyl” 1o o1, g 0O

-8-isoquinolyl. The heterocyclic rings nentioned can al so be nono-, dior

E){' Sgbs“ tuted by tolas Arg Qéd WHid1 N n FEEL Eo%atﬁa?g\"i?adlc!éoi?s =NH
- which occur a number of times can be identical or

differgnt, i.e. are independent of one another.
30
In the above formulae, alkyl is preferably methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl, in addition also pentyl, 1-, 2- or
3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl,
35 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl,
1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3-dimethylbutyl, 1- .
or 2-ethylbutyl, l-ethyl-l-methylpropyl, l-ethyl-
2-methylpropyl, 1.1,2-, 1,2,2-trimethylpropyl, heptyl,
octyl, nonyl or decyl.



R6 is very particularly preferably 1Him dazol-2-yl, thiazol-2-yl,

1H benzi m dazol - 2-yl, 2H pyrazol-2-yl, 1Htetrazol-5-yl,

2-i m noi mi dazol i di n-4-on-5-yl, 20 1-al kyl -1, 5-di hydr oi m dazol - 4-on-2-yl,
pyridin-2-yl, pyrimdin-2-yl or 1,4,5,6-¢etrahydropyrimdin- Z-ﬁ 4 szd[ﬁ in
particul ar, for exanple hydroxynethyl, carboxyl, nethoxycarbonyl,

et hoxycar bonyl, CONH2, 25 CONHMe, CONHEt, CONMe2 or CONEt2. Rl is very
particularly preferably carboxyl or ethoxycarbonyl. R2 is in particular,

for exanpl e, Qretladyadr bonyl , BleErtaddicar BysEoprppypoxy cey bbahutyl,
tert-butyl oxycan| ?:[g{.i 7l sobg)?é/i%,&ai bon)ég,clghggg%,get hﬂdyn%q@%cargpnyl

nmet hyl sul f onyl”, propyl sul fonyl
|sobuty|su|férrwent2wzl m%% To@edpyiiss dir d?ﬁlltlopﬂe%’yl C%} of a

benzyl sul § ony;.cy39 iR2 lt%r)S@h& pa{f&éCtﬂéﬁﬂﬂoﬁflﬁﬁ-%ﬂab'r)ﬁdlcal is very

2, 2- di et hyl pr opaxycar hony |nethylpropylsulfonyl butylsulfonyl
phenyl sul f onyPPIér ys@rﬁéﬁﬁre ~ 14 2 4 JAN 2003 R3 is preferably,
for example, H F, Cl, Br, amino, nethylamno, ethylamno, dinethylam no,

di et hyl am no,, .acet a do ace yan |tro t hox et hox

met hyl sul fonf‘ll?(ygﬁ nyI sul PE%JE ¥b1¥0 ?I‘Q'glﬁ' onyI r1-§1 g f‘f\;é rop}’lene,
met hoxycar bob;altylmqaoxycaebbn;zenem\ll—iz; Condits ion COrlB2. Riaezqsle/reey
particulasly y p lY, af O l.e et hyl ,
propyl, ?fssop%l%%%&qe%%l J)_%:Jqlquleﬂ(|§s \%g)%zrl%gﬁl%% grel%ga%f )%_iérfaﬁg)?m‘# R9 is
preferably, A6r é&‘@fﬁﬂr@blm r1kgilengpherstlhoand etifoxy, ﬁﬁop@i@mp

met hyl am no, peiefRt-ly1gMyRezyvet By §ﬂbﬁ@);h§vllet hyl am no, acetam do, acet oxy,
cyano, 15 nitro, nethylsul fonyl, phenylsulfonyl, p-tolylsulfonyl or SO3H.

RO is very particularly preferably H R11 is Hor alkyl having 1-6 C atons,
but prefer abbyc&ioaz&yAener diegl preféeabhbyentyohopebayesnén phri+cuwmar to

t hose ¢ d Iall whj htI er cal s
ment i ongl(rjg) énL 2 gggﬁgﬁ) S)’Ij'gﬂ%eérredgrrea!ﬁ?g'ngjg %géi afg&?%y{?g%‘e pﬁcei%k erred
groups of codpdéundy cart tryahqiresslansy %meagélLFGanb@bﬂoanul ae PS5 lato
I n, which coprespaodytachigei,oeArla | and in which the radicals not

deS| gnated in greater detail have the neaning given in the fornmula I, but
in which inla)R3is H; 30 inlb)R3is H andRzis COOR10 or SQ2R 0; |nIc)R3|s

H, R2i s COORl QorASCRHR Glaaafdyils b AsydoaYkariay Kylaewie bavipyefledabigd5at ons;

nld) s, @0 pLekgis O ARy I ERIERIE, N pudyiylA N 00Randl, °
hexanoyl, heptanoyl, octanovyl, nonanoyl, decanoyl,
undecanoyl, dodecanoyl, tridecanoyl, tetradecanoyl,
pentadecanoyl, hexadecanoyl, heptadecanoyl or
octadecanoyl.

25
Acyl is C;-Cy-acyl and has 1, 2, 3, 4, 5, 6 or 7 C atoms
and is preferably, for example, formyl, acetyl,

propionyl, butyryl, trifluorocacetyl or benzoyl.

30 Preferféd substituents R’ for alkyl, alkylene,
cycloalkyl, cycloalkylene, alkanoyl, cycloalkanoyl and
aryl are, for example, Hal, OR'!, NHRY?, N(R'®),, CN, NO,,
SrR*, SORrR, SO,R'? and/or SOsH, in particular, for
example, ¥, Cl, hydroxyl, methoxy, ethoxy, amino,

35 dimethylamino, methylthio, methylsulfinyl,
methylsulfonyl or phenylsulfonyl.

In the radicals alkyl, alkylene, cycloalkyl,
cycloalkylene, alkanoyl and cycloalkanoyl, one, two or



in Rz mlg) RBR2 Rominlh) RBRz 10 Ro A 15 20 25 Ar min li ) R6 in
lj ) RBRR RomRs 30 in1k)Zin I11)ZR335 in ImMZR3R2in In)ZR3 is COORI 0 or
SX2R and is 0; is H is COOR1I0O or S2R 0 and is H, A Ar or ﬁi?lfﬁlﬁﬁe
with 7-14 C atonms and is O; is H is COORA0-or SCRRI 0 and is H 4AANA|

aral kyl ene havi ng 7-14 C atons and is H or unsubstituted al kyI havi ng 1-15

C atons or oal kyl mnn 3-15 C atons h or__na dISO
IS a nono- Cttgﬁ R R }ﬁe‘? ero%xil%lfpes hJeRllﬁaC}_lL fo % '\él At (%’msrp Jh r?/be
unsubstitutedNerﬂanﬁAonmS- or trlsubstltuted by Hal, A CC>A, CH, CN
COCH, CODA, CONH2, N2, =NH or =0 is H)

Ar-CO is aroyl and is preferably benzoyl or naphthoyl.

Ar 1s unsubstituted, preferably - as indicated -
monosubstituted phenyl, specifically preferably phenyl,
o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or
10 p-tert-butylphenyl, o-, m- or p-cyanophenyl, o-, m- or
p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or
p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or
p-chlorophenyl, o-, m- or p-methylthiophenyl, o-, m- or
p-methylsulfinylphenyl, o-, m- or p-methylsulfonyl-
15 phenyl, o-, m-~ or p-aminophenyl, o-, m- or
p-methylaminophenyl, o-, m- or p-dimethylaminophenyl,
o-, m- or p-nitrophenyl,
furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
20 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3,5-dibromophenyl, 2-chloro-3-methyl, 2-chloro-
4-methyl-, 2-chloro-5-methyl-, 2-chloro-6-methyl-,
2-methyl-3-chloro-, 2-methyl-4-chloro-, 2-methyl-
5-chloro-, 2-methyl-6-chloro-, 3~chloro-4-methyl-,
25 3-chloro-5-methyl- or 3-methyl-4-chlorophenyl, 2-bromo-
3-methyl-, 2-bromo-4-methyl-, 2-bromo-5-methyl-,

2-bromo-6-methyl-, 2-methyl-3-bromo-, 2-methyl-4-bromo-,
2-methyl-5-bromo-, 2-methyl-6-bromo-, 3-bromo-
4-methyl-, 3-bromo-5-methyl- or 3-methyl-4-bromophenyl,
30 2,4- 6} 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl,
2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichloro-
phenyl, 2,4,6-tri-tert-butylphenyl, 2,5-dimethylphenyl,
p-iodophenyl, 4-fluoro-3-chlorophenyl, 4-fluoro-
3,5-dimethylphenyl, 2-fluoro-4-bromophenyl, 2,5-di-
35 fluoro-4-bromophenyl, 2,4-dichloro-5-methylphenyl,
3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl,
2-methoxy-5-methylphenyl, 2,4,6-triisopropylphenyl,
naphthyl, 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
benzothiadiazol-5-yl or benzoxadiazol-5-yl.



Is COOR10 or SO2RI0 and is H, A Ar or aral kylene having 7-14 C atons and
Is 0; is a nono- or binuclear heterocycle having 1 to 4 N atons, which can
be unsubstituted or nono-, di- or trisubstituted by Hal, A -CO A OH CN,
COOH, CODA, CONH2, N2, =NH or =0, is absent; is absent and 35, AN 1083
absent, is Hand is COOR10 or SO2R 0; is absent, is H, - 16 - 2 4 JAN
2003 Rg is H, S02R 0 \) Ar o

714 Cat oo, FETRESFIOR hodth O bPRECFERD therl) offcl & EeThY P10 N -

atoms, which 8anhbenwhsubdtitutled ovr nBepyrdelydy tidisubsiituded by Hal,

ﬁ?]sugg}t ;A\t utqgas%i%ﬁ%ﬁ-@%ﬁ?brr%?zj&)rr_:\l?_%ggﬁgfﬂ%?’ﬁaép_?]tE ! and mis

0. 15 ParticubPafr§zpteterrdd grotps &F cohpoinmzakel t hoge: bel ha¥i ng t he

formula | sgi venthpagapf case-a) R Rorl sHs&hiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-y1,
1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl,
1,2,3-oxadiazol-4- or =-5-yl, 1l,2,4-oxadiazol-3- or

10 -5-yl1, 1,3,4-thiadizol-2- or -5-yl, 1,2,4-thiadiazol-3-
or -5~-yl, 1,2,3-thiadiazol-4- or -5-yl1, 2-, 3-, 4-, 5-
or 6-2H-thiopyranyl, 2-, 3- or 4-4-H-thiopyranyl, 3- or
4-pyridazinyl, pyrazinyl, 2-, 3-, 4-, 5-, 6- or
7-benzofuryl, 2-, 3-, 4-, 5-, 6- or 7-benzothienyl, 1-,

15 2-, 3-, 4-, 5-, 6- or 7-indolyl, 1-, 2-, 4- or
5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or
7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-,

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

20 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-,

6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or
8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-,
4-, 5-, 6-, 7- or B-qguinazolinyl.

25 Arylene has the same meanings as given for Ar, with the
proviso that a further bond is linked from the aromatic

system to the next adjacent bond.

Heterogycloalkylene is preferably 1,2-, 2,3- or
30 1,3-pyrrolidinyl, 1,2-, 2,4-, 4,5- or
1,5-imidazolidinyl, 1,2-, 2,3-, or 1,3-pyrazolidinyl,
2,3-, 3,4-, 4,5- or 2,5-oxazolidinyl, 1,2-, 2,3-, 3,4-

or 1l,4-isoxazolidinyl, 2,3-, 3,4-, 4,5- or
2,5-thiazolidinyl, 2,3-, 3,4-, 4,5- or
35 2,5-isothiazolidinyl, 1,2-, 2,3-, 3,4- or

l,4-piperidinyl, 1,4- or 1,2-piperazinyl, furthermore
preferably 1,2,3-tetrahydrotriazol-1l,2- or -1,4-vyl,
1,2,4-tetrahydrotriazol-1, 2- or 3,5-y1, 1,2- or
2,5~tetrahydrotetrazolyl, 1,2,3-tetrahydrooxadiazol-~



R2 R5-(CH2) m Z- (CHZ)~ 20 i nwhi chRli sCH20R10, COOR10 CONHR10 or CON (R12)
2, Rzi sCOORI Oor SO2RIORSi sNH2 , H2ZN-C ( =NH ) or H2N- ( C=NH ) - NH or R6- NH-
)25 R6i s1Him dazol -2-yl, 1H benzim dazol-2-yl, pyrimdin-2- é @Q%N
pyridin-2-yl,R ,R$ ineach case independerg |y of oneanother i by Boris
H, R and Retogether are also a bond, 30 Z sabsent, RlisH, A Ar or

benzyl ) R11i s 2i sal I havi n ato N 03 5 Ais
H or unsubstr%F%ed alﬁ%l HaV|ng % 6 atg§t56¥% cIdaI%y# %é % *3715 C
atons, Ar is pkadyhzoi-Bapht hyt3, m—l s00, ﬁ4|,§ -21.3 érn 344—3£r$ctrtahe'|drro—

o110l 09, oL Ly gResphath o357 zaz%ﬂd. AR e B R0 2 GBRED S N O

or CC]\I(RI 2)z, hYér%hF&dl@Phi POOR10 3 4S@2RI 0 ,524 is 9T or RI25-R3.i s NH2

, H2N-C (5=NH )2 05 £BNaa{afcNb )3= NH 3, aheregthie gei mary._ 9@ ng,gLoyps can
al so be provided with conventlonal am no Cg};ot ectlve rr(‘:Jrou S,, or can be nono-

di or trisubst?tHTBFBYRIY 0 R13- COORD ) R6 is
1H i m dazol - 2-yl, 1H benzi m dazol 2-yl, 2H—pyrazo| 2 yI, 1FFtetrazoI-5-yI,

2-1m noi m da |d|n4on5y al k 5-di hydr oi mi dazol - 4-on-2-yl,
21 mnotm dazgl | 0 n o vl dialir bl Syl desgl o fo o2, v

. or 3-furyl, 2— or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-,
10 2-, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-,

4- or b5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or

5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or
4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-y1,
15 1,2,4-triazol~-1-, -3- or 5-yl, 1- or 5-tetrazolyl,

1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or
-5-y1, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-
3- or -5-yl1, 1,2,3-thiadiazol-4~ or -5-yl1, 2-, 3-, 4-,
5- or 6-2H-thiopyranyl, 2-, 3- or 4-4-H-thiopyranyl, 3-
20 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-indolyl, 1-, 2-, 4- or
5-benzimidazolyl, 1-, 3-, 4-, 5-, 6~ or
7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-,
25 4-, 5-, 6- or 7-benzisoxazolyl, 2-, 4-, 5-, 6- or
7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl,
4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, T7- or
8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-,
30 4-, 5—7 6-, 7- or 8-cquinazolinyl.
The heterocyclic radicals can also be partly or
completely hydrogenated.
R® can thus, for example, also be 2,3-dihydro-2-, -3-,
-4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl,
35 tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-y1,
tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-,
-4-, or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4-, or
5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-,
-2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4-, or



R, RB in each case independently of one another is absent or is H R and
R8 together are also a bond, 18 - 2 4 JAN 2003 Z is absent, RLis H A,
Ar or aral kyl ene having 7-14 C atons, Rl11 is H 5 Rl12 is alkyl having 1-6 C
atoms, Ais Hor unsubstituted al kyl hayisng 1-6 C atoms, Ar 74 JANQBRI or
naphthyl, Hal is F, Cl, Br or I and 10 mis 0, nis 2, 3 or 4, and their
physi ol ogi cally acceptable salts and solvates;_ 15 ¢c) R R RS-%CH Z-
(CH2)" HN Rz “ITRMRFRY s CPER Ygfeoémo T EONHRTO of “TPKE Z&@T) 2,20
R2is R, COR,4GROos-B02R OR4is- H or RF¥;RSi soNH2 , HENp@ridyMH ) or
HZN- ( C=NH ). - , yhere th dsmary am,no groyps can ,al sobe_gprovided with
conventi onal jaré\l’nl-go'zaé\g %%Ié%:l?f%lgg glr aups, n%r’ can.ge’r_mno-él‘, "di - or§ 8¢
trisubstitut esbyyRidylCO- Rt,, COOR Obr SE2REordpeRGANRY]l, Rois, 3- or

1H i m dazgl - 2; v, imd - 36_12_2H- p¥r3azo| - %_y| el 1
1H-tet razgl - 5LE y+3r2€flk_8n?lﬁr§iﬁrﬁ dag%ﬁq!lr 'R-4-on- 5 ° pyranys.

-yl
1-al kyl - 1, 5- di ruRiesamiazol 1430fi0xgn; 2pyr i'cﬁy'n- Ory|= S n8rARYAYP-or
1,4,5,6-tetrarhydrgpyrd i dighpgrYRazinyl 19 heséatfydN 12003-2-10 -4~ or

-5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or

10 -8-quinolyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-,
-6-, -7- or -8-isoquinolyl.

The heterocyclic rings mentioned can also be mono-, di-
or trisubstituted by Hal, A, -CO-A, OH, CN, COOH, COOA,
15 CONH,;, NO,, =NH or =0.

R® is wvery particularly preferably 1H-imidazol-2-yl,
thiazol-2-y1, 1H-benzimidazol-2-vyl, 2H-pyrazol-2-vyl,
1H-tetrazol-5-y1l, 2-iminoimidazolidin-4-on-5-yl,
20 1l-alkyl-1,5-dihydroimidazol-4-on-2-yl, pyridin-2-yl,
pyrimidin-2-yl or 1,4,5,6-tetrahydropyrimidin-2-yl.

R! is in particular, for example hydroxymethyl,

carboxyl, methoxycarbonyl, ethoxycarbonyl, CONH2,
25 CONHMe, CONHEt, CONMe; or CONEt;.

R? is very 9©particularly ©preferably carboxyl or

ethoxycarbonyl.

R? is in particular, for example, methoxycarbonyl,

30 ethoxy;arbonyl, propoxycarbonyl, tert-butyloxycarbonyl,
isobutyloxycarbonyl, 2,2~dimethylpropoxycarbonyl,
methylsulfonyl, ethylsulfonyl, propylsulfonyl, butyl-
sulfonyl, isobutylsulfonyl, 2,2-dimethylpropylsulfonyl,
phenylsulfonyl or benzylsulfonyl.

35 R? is very particularly preferably 2,2-dimethyl-
propoxycarbonyl, 2,2-dimethylpropylsulfonyl, butyl- |
sulfonyl, phenylsulfonyl or benzylsulfonyl.



15 20 R, Re in each case independently of one another is absent or is H,

R and R8 together are also a bond, Z is absent, 0, C(=0) or CH=CH, RO is
H, Hal, OR11, NH2, NHRI z, N(Rlz)2, NHAcyl, OAcyl, CN, NO2, SR%#{;JW%Z’
SOzRI'2 or SO3H, R is H A A or aralkylene having 7-14 C at , is H
R12 is al kyl having 1-6 C atons, Ais H or unsubstituted al kyl having 1-6 C

atons, Ar enyl or ht.h ich is unsubstitute i's mono-, di- or
trlsubstltuteg]bifSA$ ,alq;lg)/ I—ﬁhrlsexlgm f' BH orf | gﬁd Hi's 6MiR%s 2, 3
or 4, and thehstpfysmdi®gi calHyl acicent ablimestytlardnd sob'lmathylaﬁ‘&nd), R4

R" R, I ( HN S=( mZ-- (CH2)~ in ich 30 0 COCRlO,
CONHRLO or cd\?‘%&'%‘?’ ‘lst‘?ﬂ) cﬁfig‘?' ccﬂwwb’éot)r @8%?63’ R4S fgglﬁym R12,

RS is NH2 , Hﬂétrﬁzi(sxﬂ\ﬁd_nr)yb,r HZNpI(enQiNH_l)fonNH,, ' whergolhéspiEeayy, ami no

groups cag al SR8 pf Ovi dad Mbkbc£PMEPE | ONakeABLYRarbonyl,  conm,,

CONHMe or CONMe,. R’ is very particularly preferably H.

R* is preferably, for example, H, methyl, ethyl,
propyl, isopropyl or butyl. R* is very particularly
10 preferably H.

R’ is preferably, for example, H, F, Cl, Br, methoxy,
ethoxy, propoxy, amino, methylamino, dimethylamino,
ethylamino, diethylamino, acetamido, acetoxy, cyano,

15 nitro, methylsulfonyl, phenylsulfonyl, p-tolylsulfonyl
or SOsH. R’ is very particularly preferably H.

R is H or alkyl having 1-6 C atoms, but preferably H.

20 Accordingly, the invention relates in particular to
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 subformulae

25 Ia to In, which correspond to the formula I and in
which the radicals not designated in greater detail

have the meaning given in the formula I, but in which

in Ia) R is H;
30 in Ib) R? is H and
R? is COOR!Y or SO,R'?;
in Ic) R’ is H,
R is COOR or SO,R!® and
RC is H, A, Ar or aralkylene having 7-14 C
35 atoms;
in Id) m is 0;
in Ie) m is 0 and
R is H;

in If) R® is H,



- 20- 24 JAN 2003 protective groups, or can be nono-, di-

trisubstituted by RlL, CO Rl, COOR Oor SO2Rl Oor R6-NH ,5R6is

1H i m dazol -2-yl, 1H benzi m dazol -2-yl, 2H pyrazol-2-yl,

1H tetrazol -5-yl, 2-i ni noi m dazol i di n- 4= ope 5- yI 2 4 JAN 2003

1-al kyl - 1, 5-di hydr oi m dazol - 4-on-2-yl, pyridin-2-yl, pyrimdin-2-yl or
1,4,5,6-tetra-10hydropyri m di n- 1 1oeach case i ndependently of
oneanot her is absent % is HR® éﬂék Oerggfﬂ arge al so a bond, Zi s

absent, 15R9is H, Hal m OR11,i8H2;, NHR12 , N( R12 ) 2 ,NHAcyl , QAcyl ,
CN, N02 , ?g?lé Sp2 2 r SO3H Ris H A Ar oraral kyl ene havi ng
7-14 C atom; iBRl or al haV| N9 1-6 C atons, R12is al kyl having 1-6 C
atoms, Ais H or unsubsRitut edlal QQ@Rha\SDII'n@OiR]@ @Etioms Aris phenyl or

napht hyI whi ch is25ungubstit yg egr orp MRQ-, i arggkgggﬂgswltgﬁ ed_by A
and/or RO, Halis F, C1, Br or T andms 0,nis 1, or 4, 30andtheir

physi ol ogi cal | y accept abl e s&FP®BSa#d<ol vates. The conpounds of the fornula
| and al so the startlmg 35 supspances for their preparation are otherw se
prepared by mat ho s gpwn per S such as are described in the literature
(e. g. in thelBta wor ks*3 h as HoubenWeyI Met hoden der organi schen
Cheni e [ Met hods of Org%ml ¢ Chent®ORY] prGSOsR-Thhdne- Ver |l ag, Stuttgart), -
z 1 - AN 2003 nagel y underreacti n nd
sui t abl eﬁTU(lr t he reactions I’I’Jg%tl bng‘d e&gg%éa }gh(’)nf%e ma%e | ?h?\é\mggse of
vari ants which are known peratemsbamdnot nentioned here in greater detail.

S5 If desired, the stagting sybsfiapces fAhA xuthes fo1ped h8v§h uqsyeh that
they are not isolated fromthe reaction m xture, but inmediately reacted

further to give the conpounds FAtMe U mf¥E Joad i‘@’lCor}PEéfl}ﬁ’d?s o %heSf or nul a
| can preferably be obtai nechtymd) berat| ng conpounds of the formula I from
their functional deriyatives, by .tre oIvasing or
hydrogeng%ym ng agentX 15 Pref ﬁl?eé'&ly ta ghmhl}f)staéhcges for the sol volysis
or hydrogenol ysis arent hose ¥hi&h ot herwi se correspond to the fornula I,
but instead of,ong yorgaore free am po,gnd/ gg hggﬁgaeggoup@tce%

correspondi ng prot ect ed 20 am no and/ or hydroxy groups, preferab y&t hose
whi ch, instead of an H atomB@iidgid bBﬁde‘H £~ 8RONSat oI €Rr rISATRNPEM no
protective group, in particumdubdwiseutdd ch, oirnst eaenot, an Hu.gr oupr carry
an R -N group) in which R |sana rot.ective gyrou se 25
whi ch, i Stead of the H at o’ stubsf%otgy& uﬂpl) ft:a fypgoh dr@géy g Otective
group, e.g. those which cor r@¥FbndCAGA t HONHr, ni¥Pa, | s=NBuorwh®ch i nstead of a
group - COOH cafryg qeoup - GO, in which R' is a hydroxy protective
group. 30 It 1s al’ soo&osm bl e for a,nunber qf - identical or different -
protected am no and/ dt hydr & HBipsC¥ oSBR pr%%‘ént in the mol ecul e of the
starting substance. If°the prs)t}e,ctAyeAgr QP fH 88 Anargadihgeveny &rom one
35 anot hﬁg in many cases thecy can de renoved sel ectively. The expression
“am no pfotective group” is geﬁ“esra‘-ﬂy known and relates to groups which are
suitable for protectimg (or isl dcki ng) an ami no group from chenical 2 4

JAN 2003 - 22 R® is a mono- or binuclear heterocycle

having 1 to 4 N atoms, which can be

- unsubstituted or mono-, di- or
30 trisubstituted by Hal, A, -CO-A, OH, CN,
COQOH, COOA, CONH;, NOz, =NH or =0,
in Ik) Z is absent;
in Il) Z is absent and
R is H;
35 in Im) 2 is absent,
R’ is H and 3
R’ is COOR'Y or SO;R'?;
in In) 2 is absent,
& is H,



reactions, but which are easily renovable after the desired chem ca
reaction has been carried out at other positions in the nolecule. Typical
groups of this type are, in particular, unsubstituted or SUbStitfbﬁg yl,
5 aryl, aral koxynethyl or aral kyl groups.g Since the am no protgc el oups
are renoved after the desired reaction (or reaction sequence), their nature
and size is otherwi se_pot crjtical; however, those having 1-20, in
particular 1-8, C atoRs are bﬁe?erred. The 10 expression "acyl group” is to
be interpreted in theri destisersernogosagctfion with the present process.
It includes acyl groups derivgmhfr&nnﬁgi&@atic, aral i phatic, aromatic or
het erocyclic carboxylic aci ds” or’ sl foni¢ aci ds and, in particul ar,

al koxycar bonyl , 15 aryl oxycaabohikylens fespierd al134 & @dandicar bonyl groups.

Exanpl es @f acyl groups of tfus 1ypg.Rse abkangyh,siebrasnaeebibycle
propi onyl ;" butyryl; aral kanoyl such as phenyl acetyl; araoy|] such as_benzoyl

or toluyl: aryl oxyal kanoyl <Sh&W.RE POAtCalkoXycaFBBRyl “WicH: asapp be
met hoxycar bonyl, et hoxycar bopydubsk iZdedd i chloer oethexycar boryil, BOer

2- i odoet hoxycar bonyl ; aral kyl oxycar bonyl ch as. CB2 ("carbobepzoxy"),
4- et hyl benzyl oxycar bonyl , ﬁiﬁ%%?&?‘i%ﬁ Ig"h}:h as ML‘;STRPr gﬁerééd am no
protective groups are BOC antbd# r ,COOR ,adIBNH,ONNRS, CB¥H &1o€Q, benzyl and
ey 0, hoval of the AP BEOLSELLYE GLOUR LisRlblothgut g c
dependi ng-on the prot'éctive ¢group used -"€.Qg. USIing strong acrd,
expediently using TFA or peratgrgi c 30 acid, but also using other strong
inorganic aci ds such as hydrachhanie agh & QPnSH)f Wi acid, strong organic
carboxylic acids such as trichloroacetic acid or sulfonic acids such as
benzene- or p-tol uend8ul foni¥sS did. The presence of an additional inert
solvent is 35 possible, but not always necessary. Suitable inert solvents
are prefgrabé%aorga jc,. for _exa Ig carbo&gli% acggsosggg as acEBigeacid,
ethers stch Tets of BFEAESF i o0& aftdeSShRA SR s aPogenat ed
hydr ocar bons lseldw dsadirh| theneimans I rgiveh 4n)/Aac20@®se 23 addition al so
al cohol s such as nethanol, ethanol or isopropanol, as well as water.
M xtures of the abovenentioned solvents are furthernore suitable. TFA is
preferably us®d in an excess without addition of a 5 further solvent,
perchloric acid in the formof a mxtgre of acetic acid and 70% perchloric
acid in the ratio 9:1. The reaction tgnperatures fB# the cl eavage are

) it el yf80; the reaction is
pm t enperature). The
groups BOC, OBut and Mr can preferfab ] pvedy for exanpl el using TFA
i n di chl oromet hane or using appa 0o 5N H&Ll in dioxane at 15-30,
the 15 FMOC group using an appr oxi 50% st Ré&ngt h sol ution of
di met hyl am ne, di ep;sh.yl(@mi e_oz—p-i(m”di ne in DVF at 15-30.
Hydr ogenol ytically renovabl e protecfﬂbe groups (e. g. 20 CBZ or benzyl) can
be rennvg?, for exanghpwdg%}{reating wi th hydrogen in the presence of a
cat al yst a. g. ofla nocie net al catalygg such as pal | adi up expediently
on a support such as Rarbon)is SH:08b].e GO§IR/ent COMERe areCONGBE )izndi cat ed
above, in particul ar g2for exanmpRr!2%al §@xdPs such as nethanol or ethanol
or am des such as DMF, As a rule, the_h dr@genolysis ispégrried out at
t enper at ures bet ween Rappr oxiifaf®izy HNrd (D) o0 P\ QitEY BB ween
approxi mately 1 and 200 bar orpmeEmHEably at 20-30 and 1-10 bar.
Hydr ogenglysis of 30 _tshe CBZ gro t.ak lLace wel |, .f0 nbS5to
10~ Pd/CQ%n met hanol “or usiﬁg a ﬁﬁﬁ%ﬁ%&g%ﬁ?ey rnst%gd58§§§§§¢§6%%) on
Pd/ C i n methanol / DVF at 20- 26.ylCompuimdsiigi-2-hd foor mylradin—+2-wdi.ch R5 is
R6-NH can 35 preferapl ypbe ;obtajned. f seexagmigpe?aghggﬁyuslc)f t oot 8e
reaction schenes 1-3. Suitable inert solvents are, for exanple,
hydrocar bons such as hexaneansétes] dgma&sent derfedb, tol uene or

R’ and R® together are also a bond,

30 is absent,

=
o

is H, A, Ar or benzyl,

is H,

7o B~ « B> « B o
=
N e

is alkyl having 1-6 C atoms,



2 4 JAN 2003 - 24 xylene; chlorinated hydrocarbons such as

trichl oroethyl ene, 1,2-dichloroethane, carbon tetrachl oride, chloroform or
di chl oronet hane; al cohol s such as net hanol, ethanol, isopropanol,
n-propanol, 5 n-butanol or tert-butanal;iethers such as diethyl {etANg603

di i sopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers such as
et hyl ene gl ycol nononet hyl or oet hyl r (et h y .qr_ et hyl

gl ycol), ethylene glggol diné?ﬁﬁqqﬁr%§s§%§%}%#%5% %%kggtgﬁgég U§HH§§
acetone or butanone; ani des Suchtassacet amyeloalikwel hylaatiatanidd Sor C

di met hyl f ormam de (DMF); ni téicgﬁé such as acetonitrile; sulfoxides such as
di met hyl sul foxi de (DMSO); carbon’disul fide; carboxylic acids such as
formc acid or acetic?acid; 15 mherylcenpermpigshglich as nitronet hane or
nitrobenzepe; esters guch as;jgthyl acetate, water or mxtures of the
solvents nmentioned. It is furthernpre possible to convert a radical Rl, R2
20 and/or R5 into anoBfher radfcat RITR® and/or R5. In particular, a
carboxylic acid ester can be converted into a carboxylic acid. Thus it is

possi ble to hydrolyse_a ter of the.forml.a.l._ Expedientl his i
carried out by 25 sol@%&ygiglgrFH?EF&&@W&?&%%{ %ﬁ?%ﬁ&ﬁéi&e%aégﬁngd:.g.
usi ng NaCH or KOH i n dobxaheéwat er at tenperatures between 0 and 60C
preferablx)betmeen 10 and 40C. The conversion of a cyano group into an
am dino group 30 is carried out by reaction with, for exanple,

hydr oxyl ami neband subsequent reduction of the N-hydroxyam dine with
hydrogen in the presence of a cataRys® such as, fog,example, Pd/C It is
furthernore possible to replaceya qonjentional 35 @m pg protective group by
hydr ogen by renovi_.ng the protectiwg-group S_e FEd above,

sol vol ytically or hydrogenol yticallly or i|peratfng an am no group
protected by a conventional protecii by vol ysis or

hydr ogenol ysi s. 2 4 JAN 2003R®23 @®or {te preparé ,on of conpounds of
the formula | in ?ﬁlgﬂ:ggmgg _gu—g‘EgH)-NH-, an appr§$riate am no conpound
can be treated w a mdl fat i 1 ent. A 5 preferred am dinating agent
is 1-am di no3, 5-di net hyl pyrazole (DPFN), which is particularly enployed in
the formof its nitrate. The reaction is expediently carried out with
addition of a base sugh.asidyiethylam ne or ethyldiisopropylamne in an
inert 10 solvent or sglvent mxture,,e. g _water/di oxane at tenperatures

bet ween @%and 120C, ptef er abtS G&LCReen (%@Rand GOWER FOr CRY (Brdparati on of
an anmidine of the forrful a | ilS R*RS co-K{>>NepoRHz )or aoMi,a can be added to
anitrite of the forrqla I (RS ;7 GN)z12The addition is preferably carried
out in a number of stiages by a) converting the nitrite in a manner known
per se using H2S intd&’a thi deaimi d¥¥t2 whi BN1G(B8hver e8d dBNngCaNHaNE at i ng
20 agent, e.g. GBI, into t%&%rmoggmg,rﬁ amivlol Td:40idd 0esh epa s¥hi ch.
for its part reacts with NH3 to ﬁlve.é am.di ne, $%ﬂfonyert|ng the nitrite
usi ng an28l cohol, e.g. etha i FFPHEIPT es¥HEE of SIS FHRA t heamino
correspondi ng i m doester angrdoteaitinvg tdreupsi h o025 @moblea, maio-€) dieacti ng

the nitrite with Iithiun1bi%g;rtgggggééikgkggnhgp ﬁnq t@ngnydrégéﬁyong t he

product . 0
or SO,R'?,

or RG—NH—,
25 R® is 1H-imidazol-2-yl, 1H-benzimidazol-

2-yl, 2H-pyrazol-2-yl, 1lH-tetrazol-5-yl,
2-iminoimidazolidin-4-on-5-vyl1, l-alkyl-
1l,5-dihydroimidazol-4-on-2-yl, pyridin-
2-vl, pyrimidin-2-yl or 1,4,5,6-tetra-

30 hydropyrimidin-2-y1,
R’, R® in each case independently of one.

another is absent or is H,

R’ and R® together are also a bond,



Furthernore, free am no groups can be acylated in the 30 customary manner
using an acid chloride or anhydride or al kyl ated using an unsubstituted or
substituted al kyl halide, expediently in an inert solvent such_ as

di chl oromet hane or THF and/or in the pregence of a base such ak4 JAN 2003
triethylamne or pyridine at tenperatures 35 between -60 and +30. A base of
the formula | can be onvertesd ai.bnst ontt he associated acid addition salt using
an acid, for exanple by reacti on of €qui val ent anounts of the base 2 4]
A N 2003 - 26 and ofRfhe acisl Hn 2an Amemt sol vent such as ethanol and
subsequent evaporation. For i i : i-t_ahl i are in particular
those which yield physiol ogi%%%%yglg%%ﬁﬁl@uga??s% %%Sg%i'nor ganic acids 5
can be used, e.g. sul¥uric a3 & nitric acid, hydrohalic acids such as
hydrochl ogi ¢ aci d or gitydr obriamLagl tha RS RN icC adeirds such as

ort hophosphoric acid, sulfam c acid, in _addition organjc acjds,_ i

particul ar aliphatic®alicyddd % Wnsihshdiyted aff]gﬁg]l[i %Jrnghejtégo%ycl ic
nono- or pol ybasi c carboxyl igrongyl fonic or sulfuric acids, e.g. formc
acid, acetic acid, prapionic acid ivalic ?lct' d,. diethylacetic acid,

mal oni ¢ acid, succini’t aci d," S && &3P uk;é"rli’c acid, malefic acid,
lactic acid, 15 tartatdlc aciids Fwldlc & @r di famidc aci d, gl uconic acid,
ascorbi c,gcid, nicotipic aciid; 4 sonicotinic acid, nethane- or

ethanesu} oni ¢ aci d, et hanedi'sul'f oni ¢ acid, 2-hydroxyethanesul fonic acid,
benzenesul foni ¢ aci d,n p-tol dénésul3f & ¢-aci d, napht hal enenono- and

di sul fonic 20 acids, drauryhsitfghiy§iatbdicSal{s avckbthbYS WDAHLA Y
unacceptable acids, e.qg. picrates, can be used for the isolation and/or
purification of the SOWY&hTFs of the formula |. 25 On the other hand, an
acid of the fornula I can be converted into one of its physiologically
accept ab&g m%t al or ammonium salts by reaction with a base. Possible salts
here arey”in Particul ar, the sodi ot assi um nagnesi um cal ci um and

amoni um sal ts, in 30 addition substi moni &K salts, e.g. the
dimethyl -, diethyl- or diisoprB LI foet hanol -, di et hanol -
or diisopropyl ammonium salts, cyclphexy cycl ghexyl ammoni um sal t s,

di benzyl et hyl enedi anmoni um sal t s, ¢, fBIN exanple, 35 kalts with
arginine or |ysine. The conpougsis >rrul a | contain one or nore
chiral centres and can therefore be present in raceffc or in optically
active form RaceRatdSHhat Bed- (Gid,)he 2 4 JAN 2003 - 27 separated into
the enantionmers nmechanically or chemcally by nmethods known per se.
Preferably, diastereoners are fornmed fromthe racem c m xture by reaction
with an optically ac inv%hr. giol ving agent. 5 Suitable resolving agents are,
for exanple, optical act Ve aci dsl,0 such as the D gnd L forrrlg of tartaric
aci d, diacetyltartarRt aci disdFHe®R0yl €aPRari €OAGIR], emre@W (R “3eid, malic
acid, laggic acid orgthe vagkops® opidGaP| yo@dshiovercappridr sul foni c acids
such as 10 (3-canphorgul fonic acid. Resolution of enantioners with the aid
of a colum packed wRth an &8t Fc&FI ¥ active resol ving agent (e.g.

di ni t robenzoyl phenyl gfyci nelsi s nai,s0 atiwaat(agEQus;om SHiN-apt-ave)l-ant is,
for exanple, a m xture of hexane/i sopropanol/acetonitril e, g. in the 15
volune ratio 82:15:3. O co"d%(lgré‘? it?lelpsp%ﬁ%aorlbo%@f% egf"cc))ug’ﬁt aﬁa% oapjtsiocal ly
active conpounds of the forhal adracadi ngith t kenveritdenadesamiged above,

by usingstarting substances 20.whiGh @ @ casy ophi 6ol ImbrRet,i V-
or trisubstituted by R®, Co0-R'®, COOR?®

or SO;R'?,
or R®-NH-,
R® is 1H-imidazol-2-yl, 1H-benzimidazol-
30 2-yl, 2H-pyrazol-2-yl, lH-tetrazol-5-yl,

2-iminoimidazolidin-4-on-5-yl1, l-alkyl-
1,5-dihydroimidazol-4-on-2-yl, pyridin- '
2-vl, pyrimidin-2-yl or 1,4,5,6-tetra-
hydropyrimidin-2-y1,



The invention further relates to the use of the conpounds of the formula I
and/or their physiologically acceptable salts for the production of
pharmaceutical 25 preparations, in particular in a non-chem cal nmanner. In
this context, they can be brought into asuitable dose form I dgHiNHEH with
at least one solid, liquid and/or sem -liquid vehicle or excipient and, if
appropriate, in conmbination with one or nore f.urther 30 active_conpounds.
The invention furt herﬁrelgt ed%to nmaCRuti cﬁn%lpé?ﬁ’gtegttﬁgns %%npg}%?l ng at

| east one conpound of the forenothetr Asdébsenneonfist®, physi ol ogically
acceptable 35 salts. ;Iﬂe%%pfgeeQ%rg%ttthsag@naggougegoﬂa medi caments i n human
or veterinary nedicine. Suitabl€*venhicles are organrc or inorganic

subst ances which are Buitabl ésfabsemter@l C(204 JANHXUS - 28 (e. g. oral)
or parentefal adm nisgfation;or fopigal 6 apgkicat g oryder: apgl(reation in
the formof an inhalation spray and do not react wth . the novel conpounds,
for exanpl e water, vegetabl eN’éXFlé?r beheyi - 5CHI cBfol SR al k§PRne §PyRoOl s,

pol yet hyl ene glycols, glycergt toimcetate, gelatin, carbohydrates such as

| act ose or starch, nesiumstearate, talc, petroleumjelly. Tablets)
pills, coated tabl e{n:g capsu’r%sl,?' dgm’é? s?rgr anul es, syrups, juices or drops
are used for 10 oral adm ni séralkpylens pgrosng ofT+bs @raetamed, in particul ar,
for rect ail adm ni st ragiion, sﬂ‘uﬁi ons, preferably oily or aqueous sol utions,
in additi'on suspensi ons, emu Siohs or inplants, are used for parenteral

adni ni stration and oi Rt'nent siscakknk aviss poveled satares used for topi cal

appl i cation. The novej conpopnds §aN,ALSHRsPechye@NALkFEUna0InLNe-6 ¢

| yophi | i zat es obtai ned used, for exanple, for the production of injection
preparations. The preparati ods°PHhdi cated can be sterilized and/or can
contai n exci pients sugh as 20s gl isleetypl preser vaapNeERyl St abhlitRi ngiand/ or
wetting 3 ents, enulsifiers, salts for affecting the gsnotic cf.r_essure,
buf f er suabst ances, col ourant%r,ls’“fl?%%t[ﬂ% ngs ahd/ o [Iacﬁﬁa] note fuPfher
active conpounds, e.g. one orrimrkstdtturadhsy 25 ot/ ed@’ni stration as an

i nhal ation spray, sprgys carlidpeF'usCeldl whi - cord @4 n the active conpound

ei ther dissolved or suspended in a propellant or propellant mxture (e. g.
C® or chl orof | uor ohy®r ocar bohsd.. 30 Expediently, the active conpound is
used here in mcroni zed formg iz, I®igyg go0ssi ble for one or nore additional
physiologbcally tol erabl e solvents to be present, e.g. ethanol. Inhalation
sol utions“can be adm nistered with the aid of customary inhalers. 35 The

i nvention al so rel at end othéer upbyef oflhgicedpyurds apftaidlie fsalud aahdas

t herapeutic active cqprgg_q;g].]cgs. - 29 2 4 JAN 2003 The conpounds of the
formula | and their physiolodically acceptable salts can be used as
integrin inhibitors in the control of diseases, in particul ar of

pat hol ogi cal @ngi ogeni c di sorders, 5 thronboses, cardiac infarct, coronary
heart di sorders) arteriosclerosis, tunours, inflammations and infections.
In this context, the substances acRbrd O invention can as a rule
be administered in anal ogy to grhe

but in particular in analogy to the K déscribed in US-A-4 472 305,
preferably in doses between approxinmat el Rnd 500 ng, in pqlrti cul ar
bet ween \
R8 R2
RL(CHz)m—Z— (CH,),
25
in which
R is CH,0R'?, COOR?!®, CONHR'® or CON(R!?),,
R? is R'%, co-Rr'?’, coor'® or so,R!?,
30 R* is H or R'?,
R® is NH,, HoN-C(=NH) or H,;N-(C=NH)-NH, -

where the primary amino groups can also

be provided with conventional amino



15 0.5 and 100 ng, per dose unit. The daily dose is preferably between
approximately 0.01 and 2 ng/ kg of body wei ght. The specific dose for each
pati ent depends, however, on all sorts of factors, for exanple on the
efficacy of the specific conpound enployed, on 20 the age, body, yeN 103 ,
general state of health and sex, on the diet, on the time and route of

adm ni stration, and on the excretion rate, pharnaceuti conbi naél.on and
severity of the particul ar R o TS 1 h8T t ﬁ@inarcﬂf" aﬂﬁﬂ? es.

Parenteral adm nistration i sonStpmeﬁlestEduté\diO\ber ard , beﬂ.‘@vﬁ °a11c00R°

terrper atures are given in C od & Q@ fol l owi ng exanpl es, "customary worKking
up" neans: if necessary, wat&r |§ added, the pH is adj usted if 30
necessary, depending on the @oRPtNHut i on of the final product to a pH of
between 2gand 10, 1 hem Xturg, | S 18 haghed1whlLl10t hyinagehal fi @hzol-

di chl oronet hane, the organic phase I1's separated off, dried over_sodium

sul fate and evaporated, and 3t¥lr e@'i'cméfqzso:'plﬁﬂf]iedi%ytgsr%ﬁ@bn%{tbbr aphy on
silica gel and/or by Crystalleaﬁtdoqﬁldaz%lédlﬂ\lﬂws- ya0 Masglkyl-
spectronmetry (MS): ElI (electr m}aj 1Q |za|on MFA?(fromFAB(fast

at om bonbardnent) (M+H)+ 5 gr’md Foi A8 4 bn Y pyrid
(25)-3-(2-(3-1F1-1m dazol - 2-2Hydni np),rplimmyillh—a glodblchl pdreh; 6-yétra-( 2, 2- di
met hyl prgﬁoxycar boxam do) 10 }pr&%p%gl l&d e synthesis of the conpound
is carri out, for exarrple Yas |cate i‘n*S¢henme 1. 15 80 g (0.31 nol)
of 3-acetyl-L-tyrosi R, aRé suspeeded i gasel oindehsudentlet hafol ome the
mxture is refluxed at 80C fQf,tdrh iish aaerRr e3encewof 70 g (0.37 nol) of
tol uene-4-sul fonic aci,d. After cooling to RI, 500 nl of MIB ether are
added, and the preci pi t 8P8dRCryRIReRAr o159 t2RPDf f with suction and
washed wi th MIB et herz and drise@bs¥nel d: 99 4 g of 3-acetyl-L- tyr osine et hyl

ester ("AB") as the pESS salt 5 2 % " AB2 ar 1l;& pended in
320 M of°water and oOm %&qt’ rtﬂ\Bﬁ‘\s 94
nmml ) of NaHCO3 with stirri m@iAcMsobacwdn 6N,8N®.g 686 mﬁﬂR) ofSCDtﬂd entyl
chloroformate in 160 m of THFdosythen added dropwi se and the mixture is

stirred 30 at RT for 30 mn an vvorked up in the customary manner. The
residue is recrystal R zed fASmEMIB efKePE Yield: 16.1 g (93% of
N- (2, 2- di met hyl propyl oxycar keaylk)13nacabyhink- Wuqscnetetnlgyl ester ("AC").

35 59 (14.2 mol ) of _1AC' and of 4- henz on tyricacidare
di ssol vel n 100m ~ of RDVFand glaf’gdgi?g\?\}%ﬁl§ 111n1%( ﬁﬁlﬁ
of N- et hyl nor phol i ne&htl4. 08ig &2ky3ntei)iog EBEI C at@més JAN 2003

A is H or unsubstituted alkyl having 1-6 C
atoms, |

Ar is phenyl or naphthyl which is

25 unsubstituted or mono-, di- or

trisubstituted by A, and/or R’

Hal is F, Cl, Br or I and

m is 0,

n is 1, 2, 3 or 4,

30
and their physiologically acceptable salts and

solvates.

The compounds of the formula I and also the starting
35 substances for their preparation are otherwise prepared
by methods known per se, such as are described in the
literature (e.g. in the standard works such as Houben-
Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart),



‘ - 31 After 5 h, the reaction solution is added to 700 ml of water and

" wor ked up in the customary manner. Yield: 7.4 g of
(2-acetyl -4-(2-carboxyet hyl - 2- (2, 2di net hyl propyl ) oxycar bonyl am gge%n%[ﬁphen
yl 4-benzyl 5 oxybutyrate ester "AD'. 6-22g9 (11.4 mml) of "AD" e’
di ssolved in 100 m of anhydrous THF and stirred with 342 ng (11.4 mol ) of

sodi um hydrid 80%in neral_ ol. r 0 O[E'_n, S ion is
neutralized erta%n g’é" d}lgmlaén r%)‘?c%a erc%rrll t—E:ig(\gnljcién af"gd. i e}(ég% %r}gg of

et hyl suitable for the reactions mentloned Use can also be

(29)-3-(2- hydﬂ%é 27 3prnZyLOXYDL gpwa)n%n%ocvmfmnapeyﬁo%n(%e%d'g@t hyl pro

pyl ) oxycar bonyl'am nopr opi onat e 18 m of trifluoroacCetic acid are

added to a solati &®tofMmegtiogedy e@‘?nﬁﬁl )JrGFtEAEdeFﬁlRO m of

di chl oronet¢ hane and the m xture is stirred overnight at RT. The soI ution is

t hen concentrated, concentrated a 20 further 3 tines usu1 g g}o c_}ol uene
ﬁ i & orme

each tine andXhé&ssGefle W oPERDGHRHEICBHERTET G2 heP
t ol uene/ net hanel 20t asu€hueihat Yittledr 4r2 gnot eidylated from the

(2S)-3-(2-(3-benzyl.oxypro 0-4H: chr yl (2: 2 2 d| thyI ropyl)o
xycar bonyl 25 5&?&%&?&.’%@%’#? éu)t %‘%ﬁ tegy ok é:(e? t%l: are
hydr ogenat ed ativETthedecmpounds pfesbher Eofpuld B. |n 50 m of et hanol in the
presence 350 nmg of palladium (10% on active carbon). 30 After filtering

of f the catal yst and concentrating the solution, the product is obtained as
a col our| ess, CampppRess Afasthe YEeFmula § Fajf R¥eferably be obtained

(25) - 3- (2- (3- By drDxydFr OPg - éaiégoﬁﬂaghr@fremhe yfanauig 2- df Aeh hyHrigpy| ) oxy
car bonyl 35 am_nopr opi onat e B 434 267 l.) aof DEAD
(di et hyl azod?&ﬁ?ﬁb???it &erd (Ttié'(?srréb¥lffeﬁﬁﬁpj? d‘fltt}} ﬁhé’rﬂvﬁr}é’ﬁﬁigne are
added to a sobut hgdrogeﬁeﬂ)yﬁgngfagén% mol) of "AG' and 2 4 JAN 200 - 32
357 nmg ( 8 mml ) of 2-(2,2,2-trichlorethoxycarbonyl)amn no-1Him dazole in
20 M of anhydrous THF arid the mixture is stirred overni ght at 60C. The
solution is tﬁeafenneénwtam@@remd suis tegsiafue IPE  chire meaDGraptEd 0915

silica gel ?dk‘éb@ﬂoﬂ?&b@ngkév"a&ﬁ'fsez ‘vhich ebeheBfOs8UcBEra8EBYha to
(29)-3-(2-(3-({1H1 m dazol i chl oroet hox carb ) am_no) pr opyl
) - 4oxo0- 4H chr bignferylas %o’ ]?uEll H’E‘lsl’iflaﬁir (ﬂ)‘{;l S’Bﬁy@ar ??rf%%pPBBP@nate
("AH") as a cehaust essdridxy FAPo6ES. cbhtAisol tibivespdén@Bty nprotettedmol ) of
"AH' in of . THF O c

treat ed h %’an" a\(M#/"} mrg?’?lrog’z?%eéd&ﬁss Eggﬁg? f—’lrgrl gd a}%g%ﬁ'm@ﬁc{l "h.
Solidis thenllflﬁt@@ﬁe@fof&n theatsemnumhdishl 51 s boadednt tat @ég dhdatlm,r esi due
is dried. Yielg: rglgn”garﬁin&'t B¥otective jroup, in partlcular thos

(2S5)-3-{2-(3-(1H1mdazol - % m no)}&raﬂpby 4- 0X0- 4Fg§h£9gen roX (2 2dim

et hyl pr opoxyc b%?(an'?'ﬂf)‘}ﬁ? pPbnéte QUP EABAO0. in
which R’ is an amino protective group, and/or those

25 which, instead of the H atom of a hydroxy group, carry
a hydroxy protective group, e.g. those which correspond
to the formula I, but which instead of a group -COOH
carry a group ~COOR”, in which R” is a hydroxy
protective group.

30 )
It is also possible for a number of - identical or
different - protected amino and/or hydroxy groups to be
present in the molecule of the starting substance. If
the protective groups present are different from one

35 another, in many cases they can be removed selectively.

The expression “amino protective group” 1is generally
known and relates to groups which are suitable for

protecting (or blocking) an amino group from chemical



20 200 ng (0.4 mol ) of "Al" are dissolved in 4 ml of dioxane and stirred
at 75C for 12 h with 2 m of 1IN HCl. The solution is concentratngﬂnq% he
residue is purified by preparative HPLC on RP-18 silica gel using an eluent

gradient (water/acetonitrile 99:1 to 1.9 in 25 60 min).

The product is

obtained after freeze-drying of the HPLC fractions as a white, anorphous

powder. Yield: 103.

of . .
(29) 3. (2 [ 3-TIREThT 82025y | W FB) S5y IPREA L8 E FIP TP b et S ) 598 2, 2- di
met hyl pr opoxydes osdntheppcabi oeact ach dhés Akesn eapri8d ¢06- 2100tRAB 471.

o 1OV R PRy glpiesiancuns it | i goppEC ©

NH- COONp v ~ axe OHip Parsfculay,~unsgimtiguteg |07 fpPTog

ted' agylpGg' \ -

" OH HO§ Ié?yf%+é¥$1%bf}ﬁé¥ﬂyf)6r0a£%£%§lcbﬁ$uﬁ§%C@@ﬂ@eotﬂepaﬁiﬂo\ ~'

O Et

protective groups are removed after the desired

reaction {or reaction sequence), their nature and size

is otherwise not critical; however, those having 1-20,

in particular 1-8, C atoms are preferred. The

10 expression “acyl group” 1is to be interpreted in the

widest sense in connection with the present

includes acyl groups derived from

process. It

aliphatic,

araliphatic, aromatic or heterocyclic carboxylic acids

or sulfonic acids and, in particular, alkoxycarbonyl,

15

20

25

30

35

aryloxycarbonyl and especially aralkoxycarbonyl groups.
Examples of acyl groups of this type are alkanoyl such
as acetyl, propionyl, butyryl; aralkanoyl such as
phenylacetyl; aroyl such as benzoyl or toluyl;
aryloxyalkanoyl such as POA; alkoxycarbonyl such as
methoxycarbonyl, ethoxycarbonyl, 2,2,2-trichloroethoxy-
carbonyl, BOC, 2-iodoethoxycarbonyl; aralkyloxycarbonyl
such as CBZ {“carbobenzoxy”), 4-methylbenzyloxy-
carbonyl, FMOC; arylsulfonyl such as Mtr. Preferred
amino protective groups are BOC and Mtr, in addition

CBZ, Fmoc, benzyl and acetyl.

The removal of the amino protective group is carried
out - depending on the protective group used - e.g.
using strong acid, expediently using TFA or perchloric
acid, But also using other strong inorganic acids such
as hydrochloric acid or sulfuric acid, strong organic
carboxylic acids such as trichloroacetic acid or
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
tetrahydrofuran or dioxane, amides such as DMF,

halogenated hydrocarbons such as dichloromethane, in



| O~ NHCOONp NHOO "AK" -OHI N~NIT1 I / ~0. CNO~r HO 2 4 JAN 2003
- 34 Exanple 2 (2S)-3-~2-[3-(Pyridin-2-ylam no)propyl]-4-oxo-4X- cian}Oﬂquﬁ
6-yl }-2-(2, 2-di met hyl pr opoxycar boxam do) propi oni ¢ aci d: The synt hesi's of
the conpound is carried out, for exanpl @3 as indicated in Scheme 2. 10 A
solution of 0.5 g (1.37 muol) of "AC' and 630 ng (1.77 nmol) of

4- (pyridin-2-yl=(2, 2, 2-t,ri chl oret hoxycarhonyl) am but yri cidinl0 nm
of dichl orone%/‘#%htéicl’% tarlesﬁ eagg‘f}f’?ﬁsw%%c 42ésngarﬁ%t9?%}f)ulrﬁ'mle)%h% O%CC,OIémd 20
ng of DVAP antlsspiopamolor &5 hwelle preci patared ¥3xdguegsl oyl thea is
then f'lteredaQéJeméllf'@icgﬁédrﬂgglbén‘é@S% LbcHEehb oL onRLRaRg cAndrf e

solution is concentrate e residue 1s c romat,ogr aEhe on silica gel
usi ng tol ueneiacereherably. uged dn 18D aycess without addition of a

(t2h af:)et Kl 54|- (%uf@ré)@é)@zm%mz-z ( e%%%ll_@ir&fl@t ha‘%ﬁaomﬂ ) %w?;faeﬂw Oﬁnl 40 t

et hyl ) phenyl 4-(pyridip2-yl-(2,2,2-tric 0X rbonyl ) ami no) but yrate
("BB"), FAB 7TOMSLUER) ﬂﬁ éG.eEgE ATHS 5 % QFEX}%ESE%Eda&QR'F‘%\A e 25 5.4
my (0.18 molyatofo sodi umTnedristec{i830 tempengtatedi Epri nHe ntl1edvddE. After
45 mn, the mxture ise%eu;1 Iize% 'teh acetic agigl ang concentrated to
give a resi dui® vi eFEPCL36" Y of ﬁ\%ﬂ F5) - IPPESRYF BXYY 2- (- (py#Hdi n30
2-yl - (2,2, 2- tappdd>cimetdiox y5af boryle) angéaod propyk) predaseinlonaratrigd - 2- (2, 2
-di neth ro ' 10 “BC: 0.18 mml ) of

yhBr onyly %VC%FQ%BH]C ] a8 o oy gafr.ﬁ%ng ft%gaeraﬂc%gewu ( )

"BC' are stirred at i chl'oromethane and 0.5 m of
trifluoro acetic acid. The solution is then concentrated and the residue is

chr omat ogr aphed r-idd aodeloputl &kl ¥Or NBaPfpLéfetably be removed,
(293 (2 (3L (Pyridins 2 V1) (2,2 24T Sl oraeiiQuseatonyl) am no) priopyl ) - 4-

approximately 3 to 5N HC1l in dioxane at 15-30°, the

15 FMOC group using an approximately 5 to 50% strength

solution of dimethylamine, diethylamine or piperidine

in DMF at 15-30°.

Hydrogenolytically removable protective groups (e.g.

20 CBZ or benzyl) can be removed, for example, by treating
with hydrogen in the presence of a catalyst (e.g. of a
noble metal catalyst such as palladium, expediently on
a support such as carbon). Suitable solvents here are
those indicated above, in particular, for example,

25 alcohols such as methanol or ethanol or amides such as
DMF. As a rule, the hydrogenolysis 1s carried out at
temperatures between approximately 0 and 100° and
pressures between approximately 1 and 200  Dbar,
preferably at 20-30° and 1-10 bar. Hydrogenolysis of

30 the CBE group takes place well, for example, on 5 to
10% PA/C in methanol or using ammonium formate (instead
of hydrogen) on Pd/C in methanol/DMF at 20-30°.

Compounds of the formula I in which R® is R®-NH- can
35 preferably be obtained, for example, analogously to the

reaction schemes 1-3.

Suitable inert solvents are, for example, hydrocarbons

such as hexane, petroleum ether, benzene, toluene or



2 4 JAN 2003 - 35

chromen- 6-yl)-2-(2, 2-di net hyl propyl ) oxycar bonyl am nopr opi onate (" EB IU%
686. The renoval of the TROC group from"BD' is carried out 5 ana g@tﬁ@l@}
to "Al" and gives, after working up, 40 2m -of et hyl
(2S)-3-{2-[3-(pyridin-2-yl am no)propyl] 4- oxo4|—|—chrorren-6-y| }-2-(2,2-dineth
yl propoxycar box mdo)prop "). 0 unol ). aof "BE" _are
stirred at 708't8P€60 h |éﬁg §%I oxan c%gffgé% of 1l€1uﬁ%1. Af E&r
concentrationtritieloesetiyelésepurified. Bydpcbborml@anﬁ, RP- 18 siekboa gel .

Yield: 20 ng p %iégﬁglériée_y %@%Ekgbgmzdg ?%i&?bmetha e; algoyols

propyl ] - 4- oxo- onen- 6 di_ nmet r opoxycar boxam propi oni c
acid ("BF") asughwhs e Meths s §FaRIeYL af LePPrOPeReldr yPngrorapolgo- 85,
FAB 482. 5 2 4 Jihar003 or36te§Eh§ﬁEaﬁolo OethQrsFK%ﬁcH ggh @hgtgyilo \ O
O N N~-O | / HN O I/ ~'CCL o ~ 0~0 o] N}O~ HN O | O ~ O /0\
ONN lo~ ii ccther, dllsopropyl ether, tetra ydrofuran (THF) or
dioxane; glycol ethers such as ethylene glycol
monomethyl or monoethyl ether (methyl glycol or ethyl
glycol), ethylene glycol dimethyl ether (diglyme);
10 ketones such as acetone or butanone; amides such as
acetamide, dimethylacetamide or dimethylformamide
(DMF); nitriles such as acetonitrile; sulfoxides such
as dimethyl sulfoxide (DMSO) ; carbon disulfide;

carboxylic acids such as formic acid or acetic acid;
15 nitro compounds such as nitromethane or nitrobenzene;
esters such as ethyl acetate, water or mixtures of the

solvents mentioned.

It is furthermore possible to convert a radical R}, R?
20 and/or R® into another radical R!, R? and/or R°.

In particular, a carboxylic acid ester can be converted

into a carboxylic acid.

Thus it is possible to hydrolyse an ester of the

formula I. Expediently, this is <carried out by
25 solvolysis or hydrogenolysis, as indicated above, e.g.

using NaOH or KXOH in dioxane/water at temperatures

between 0 and 60°C, preferably between 10 and 40°cC.

The conversion of a cyano group into an amidino group
30 is ce}ried out by reaction with, for example,
hydroxylamine and subsequent reduction of the
N-hydroxyamidine with hydrogen in the presence of a
catalyst such as, for example, P4/C.
It is furthermore possible to replace a conventional
35 amino protective group by hydrogen by removing the
protective group, as described above, solvolytically or
hydrogenolytically or by liberating an amino group
protected by a conventional protective group by

solvolysis or hydrogenolysis.



Op' O\ oi "BENNNO~-HNOOOO\ ~~OHI "BF* N\ NO/ HN~O1 / O\
- 37 - 24 JAN 2003 Exanple 3 JAN 200
(2S)-3-[2-[3-(1X-Henzi m dazol - 2-yl am no) propyl | - 4- oxo- 4Hchroanenzé 6[\'}2 é (2
, 2- di met hyl pr opoxycar boxam do) propi onic %5 aci d: The synthesis of the
conpound is carried out, for exanple, as indicated in Schene 3. 10 6.5 g
(17.8 mmol ) of "AD' are reacted with 5.2 g (35.6 nmmol ) of 4-acetoxybutyric
acid in the presence of 7. 5g( 39 . 1 mol ) of EDCl and 5. 9 nm ( 53
. 6 nmmol ) of FRKP tihe 100epratl®OM-odnad ogousids t ©f Exhepl oxmulrel pdoduct is
EFL;L{edYPglgmﬁgegtoggaphx;Onaﬁdka%mgekﬁuSIn&u;5 Lpbrepel acet ongiBol as an
(2-acetyl - 4- (gowa%@s@y@mwbé (txeadiefethytpr 8By I idRrials | a@®Rbet Byl ) phen
yl 4-acet @(ybﬂké‘!fé&@eﬁ"CA")an@iSdﬁ'la&Oir@Jr|es&g@ht FAB £94. aoaﬁea&g%ppndl ng

to Exanple 1, _ 7.7 1 CA' are reacted at for, h th 489

my (16n§ mol § - degﬂé!tgﬁg%’?ﬁz%’r}ﬁeréppgm) il m *Bf Wt&ﬁﬁqf‘ﬁé\,}\’nm xture

i's worked up. edpibded7 i gelod éblﬁyﬂ c(f2$it§ ﬁZthﬁdEOXYPl’%(Bééctlon is

aceto ropyl Q 2- d yl a Iamno ro
Xypropy x%gg gpigngarP O&B %gh 5883@¥e§ g )Bé¥% Fﬁggy P

pi onate ("CB" crude pro I's"reac Eher Wi

purificat i on. tAhatbybasiyet OOExanph}zldl1shprd9h91dmaneonlof an2 gneot(15.7
ol ) of 4¢CB" &ﬁ&@gt18oﬂ1 QBl%éhE'UHEQEEEE'C ackd I@a %Q/ahoggne at

di chl ororret hane proceeds in . The crude uct obtalned after
concent r at i ont&FPeRRtrERTt PORWESN Ui BRG] %28rFedP§ﬁ§eHPPé¥t P?Wéﬁ@t éd
further. 35 Yighdizdge®.g of ethyl

(2S)-3-(2-(3-acetoxypropyl)-4oxo-4H chronen-6-yl)-2-(2, 2-di met hyl propyl ) oxy

car bonyl am nopropi onate ("CC') as a colourless oil. - 38 2 4 JAN 2003
For the preparation of an amidine of the formula I
15 (R® = -C(=NH)-NH;), ammonia can be added to a nitrile of

the formula I (R®> = CN). The addition is preferably
carried out in a number of stages by a) converting the
nitrile in a manner known per se using H;S into a
thioamide, which 1is converted wusing an alkylating

20 agent, e.g. CHsI, into the corresponding S-alkyl-
imidothicester, which for its part reacts with NH; to
give the amidine, b) converting the nitrile using an
alcohol, e.g. ethancl in the presence of HCl, into the
corresponding imidoester and treating this with

25 ammonia, or ¢} reacting the nitrile with lithium
bis(trimethylsilyl)amide and then  Thydrolysing the
product.

Furthermore, free amino groups can be acylated in the
30 custom;ry manner using an acid chloride or anhydride or
alkylated using an unsubstituted or substituted alkyl
halide, expediently in an inert solvent such as
dichloromethane or THF and/or in the presence of a base
such as triethylamine or pyridine at temperatures
35 Dbetween -60 and +30°.
A base of the formula I can be converted into the4
associated acid addition salt wusing an acid, for

example by reaction of equivalent amounts of the base



7. 09 (14 . 7 mol ) of "CC" are stirred at RT for 1 h in 200 m of
anhydrous ethanol with 1.9 g (28 mmol) of sodium ethoxide. The mixture |
then neutralized using acidic ion exchanger, and the solution id4JAN 20[]3
concentrated 5 to give a residue and chr zCﬁ(TBt ographed on silica gel using

t ol uene/ acetone 2:1. Yield: 2.4 g of eth

(25)-3-(2-(3- hydroxy ropyl ) - 40xo0- 4I—|—chrorren 2,2-dimeth pyl ) oxy
car bonyl ani ndpPepPenahe gcedr 0 pABIASHL &elge%tnﬁwé F?Oif gm%[) are
di ssol ved in Q@béféq'@énﬁil covaporedihane and 0>tmlszedeatt86nf or shikablusi ng
370 mg (1.73 mmcli% r| di_ni um chl roc r omat The ree cti.on sol th}‘Fon IS
filtered thrddgh®30 1e si 15ta 13‘36 FCULRE fi P& akd e ash&d®

et hyl acet at eplamhd;hegsoéhlyoaccept@hitenslaan:sd Tfhzscxmmjxegqmnduatlds

react ed vvltho fugther,, i figagion.g
(2S)-3-(2- (3 %%(%pr%tg l) %éj% 04%- hr onen- %l[djﬁ gngZ di rre yci pr opyfi) oxycarhb
onyl 20 ani nopnoi G {EC(" @Eids Théuéhudea%roducqro' 'oqin0 mgido. 28rmmol )

i s dissolved jpadfodmpE pyricdiane anghes%ﬁgﬁﬂcwtm&?am (Queh mmlal- of

2- am nobenzim dazol e in the presence of 0. 93 mmol )

triethyl ami neT %t Fél?o’?%%?:ﬂ%n Pgléorrpl%’c]efa(nﬁl% afc £ ngaéél%oﬁ'rml ) of

Sodi um bor ohyskgadei @r eaedigied angd tpervietlae lalsphated ataRIciz@h@ further
| t gﬁ t hen .neutralized W|thtd|I %cet ¢ cid, 'E:Qe solution i

concent r &Ped SR ARRESE 1 esiBF A Sour OFi ed E@eﬁf’gb’. HELC TR™RP- 18°rY| el d:

64 nmg of et h)polybas:Lc carboxyl:.c, sulfonic or sulfuric acids, e.g.
(25)-3-{2-[3-d Athhe % | 208 no) % 4 n 1}-2-(2,
2- di met hyl pr opoxycar oxam d@ tplrz%p%ﬁn@c %@ rlll% %ég% g‘%f{;éegggaﬁg%%hpus
powder after Giretdpelafgtiny, FABIE49Ma3REEF nyacddo9 mwusicingic " Greidr e

stirred withglifdiiof d&kig, HElmati80G@didl, ldaleid dchl, Ofléﬁtq)@nécﬁad the
m xture is then concentra 4 JAN 2003 .- 39 .Yi el d:

(29)-3-{ %2 [3-t(af|fram¥éﬁz|?ﬁ30€i\zo’f‘alz’y$aﬁ%8)deWP]C AG- zﬁ&‘t“rﬁ’b’n%na%l?t} 2-(2,
2- di met hyl pr ge@mortdrdoxanmi @do) pnbpovintcaciagti@, CG')sorBEABD thRlic 5 &ehépe 3: 0
01\ o tll:Bn 9 .0 SdeduProt @ 0e{a Nt 2 & G Bn e Qlig,

NH COONp " Cgl
2-hydroxyethanesulfonic acid, benzenesulfonic acid,

p-toluenesulfonic acid, naphthalenemono- and disulfonic
20 acids, laurylsulfuric acid. Salts with physiologically
unacceptable acids, e.g. picrates, can be used for the
isolation and/or purification of the compounds of the

formula I.

25 On the other hand, an acid of the formula I can be
converted into one of its physiologically acceptable
metal or ammonium salts by reaction with a base.
Possible salts here are, in particular, the sodium,
potassi_um, magnesium, calcium and ammonium salts, in

30 addition substituted ammonium salts, e.g. the
dimethyl-, diethyl- or diisopropylammonium salts,
monoethanol-, diethanol- or diisopropylammonium salts,
cyclohexyl-, dicyclohexylammonium salts, dibenzyl-
ethylenediammonium salts, furthermore, for example,

35 salts with arginine or lysine.

The compounds of the formula I contain one or more
chiral centres and can therefore be present in racemic

or in optically active form. Racemates obtained can be



Oi ootlrccll ol ol / NHcooNpol 0011 ~o-st HO/ NHCOONp OO0 O
% ~~ OE .1011 O/ NHCOONp O Ho ' o NH % ~ ~OEt "CF" \7%'-N| O
NHCOONp NHOO\ 'oH"CG" \ | \=-NI Ol / ~O~NHM JI" zlﬂd)ﬁN@%np

4 2 4 JAN 2003 The preparation of chrongnones and chromanones of the 5
formula | in which RL is an am de can be carried out, for exanple,

anal ogously té%ﬁggy%g%‘4'i%%%?netﬁé 0 gnantiomers mechanically or

10

15

20

25

30

35

chemically by methods known per se. Preferably,
diastereomers are formed from the racemic mixture 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 acid, dibenzoyltartaric acid,
mandelic acid, malic acid, lactic acid or the wvarious
optically active camphorsulfonic acids such as
B-camphorsulfonic acid. Resolution of enantiomers with
the aid of a column packed with an optically active
resolving agent (e.g. dinitrobenzoylphenylglycine) is
also advantageous; a suitable eluent is, for example, a
mixture of hexane/isopropanol/acetonitrile, e.g. in the

volume ratio 82:15:3.

Of course, it 1is also possible to obtain optically
active compounds of the formula I according to the
methods described above, by using starting substances

which are already optically active.

The invention further relates to the use of the
compounds of the formula I and/or their physiologically
acceptable salts for the production of pharmaceutical
preparations, 1in particular in a non-chemical manner.
In this context, they can be brought into a suitable
dose form together with at least one solid, 1liquid
and/or semi-liquid vehicle or excipient and, if
approp{;ate, in combination with one or more further

active compounds.

The invention further relates to pharmaceutical
preparations comprising at least one compound of the
formula I and/or one of its physiologically acceptable

salts.

These preparations can be used as medicaments in human
or veterinary medicine. Suitable vehicles are organic
or inorganic substances which are suitable for enteral

I
/
I

e



I y- ~aE~ O/ NHCOONp NHRNH , EECHO O CNNI Ol / ~ ~NHR~- ~I'NH O HZ
| PAICIT EEOHO O HCNNO ~/ NNO - 41 Exanple 5 2 4 JaN 2003 The

preparation of chromenones of the formula | in which RL is CH%F%UgﬁﬂEEF
carried out, for exanple, anal ogously tggSchene 5. 5 Schene 5:

CN>-N1 O~/ NHR NH C-COCEt, NEt~, THF NaBH4l THF 0 ~OH ~N~-~~ ~~ NH R
h, OH 10 Exanple 6 The preparati on of chronmenaones of the formula | _in

which RS is al§u@ni B%ft)gr 8ip BAREBESEA} r i3IS 5435 % afpl e “CRhGRbgous! y
to Schene 6. application or for application in the form of an
inhalation spray and do not react with the novel
compounds, for example water, vegetable oils, benzyl
5 alcohols, alkylene glycols, polyethylene glycols,
glycerol triacetate, gelatin, carbohydrates such as
lactose or starch, magnesium stearate, talc, petroleum
jelly. Tablets, pills, coated tablets, capsules,
powders, granules, syrups, julces or drops are used for
10 oral administration, suppositories are used, in
particular, for rectal administration, solutions,
preferably oily or aqueous solutions, in addition
suspensions, emulsions or implants, are used for
parenteral administration and ointments, creams or
15 powders are used for topical application. The novel
compounds can also be lyophilized and the lyophilizates
obtained used, for example, for the production of
injection preparations. The preparations indicated can
be sterilized and/or can contain excipients such as
20 glidants, preservatives, stabilizing and/or wetting
agents, emulsifiers, salts for affecting the osmotic
pressure, buffer substances, colourants, flavourings
and/or [lacuna] more further active compounds, e.g. one
or more vitamins.
25
For administration as an inhalation spray, sprays can
be wused which contain the active compound either
dissolved or suspended in a propellant or propellant
mixturg (e.qg. CO, or chlorofluorohydrocarbons) .
30 Expediently, the active compound is used here in
micronized form, 1t being possible for one or more
additional physiologically tolerable solvents to be
present, e.g. ethanol. Inhalation solutions can be
administered with the aid of customary inhalers.
35
The invention also relates to the use of the compounds ,

of the formula I as therapeutic active compounds.



- 42 Schene 6: 0 0 HO/ 'O~ Acylation EDCI, DV 0 O O "~ o Ph~h-?JH-O ~ /
~ fl Cyclization NaH, THF 0 O O-Et Phth-NH 1 O ( / h'H COQ' )p Ester

cl eavage HCl/ di oxane Phthali m de cl eavage using hydrazine 0 0 'as. H

/ 1v'ti-COONp O Guanyl ation DPFN or S-sretdiyl i sothiourea 0 O wzéfJﬁL\NZUlBN ~ 0
~i t~o~HENO 2 4 JAN 2003 - 43 Exanple 7 The preparation of

chronenones o&Bthe far l%ds I n @plcqj§§ |sfggh&ng|n9 grgQup Cth%ﬁ carried

out for 5 exa aNaro gously {0 sche
physiologically acceptable salts can be used as

integrin inhibitors in the control of diseases, 1in
particular of pathological angiogenic disorders,
5 thromboses, cardiac infarct, coronary heart disorders,
arteriosclerosis, tumours, inflammations and

infections.

In this context, the substances according to the
10 invention can as a rule be administered in analogy to
other known commercially available peptides, but in
particular in analogy to the compounds described in
uUs-a-4 472 305, preferably in doses between
approximately 0.05 and 500 mg, in particular between
15 0.5 and 100 mg, per dose unit. The daily dose 1is
preferably between approximately 0.01 and 2 mg/kg of
body weight. The specific dose for each patient
depends, however, on all sorts of factors, for example
on the efficacy of the specific compound employed, on
20 the age, body weight, general state of health and sex,
on the diet, on the time and route of administration,
and on the excretion rate, pharmaceutical combination
and severity of the particular disorder to which the
therapy applies. Parenteral administration is

25 preferred.

Above and below, all temperatures are given in °C. In
the following examples, “customary working up”’” means:
if necessary, water 1is added, the pH is adjusted, if
30 necess;ry, depending on the constitution of the final
product, to a pH of between 2 and 10, the mixture is
extracted with ethyl acetate or dichloromethane, the
organic phase is separated off, dried over sodium
sulfate and evaporated, and the residue is purified by

35 chromatography on silica gel and/or by crystallization.



Scheme 7: 00O f'" wo''~HO/ 1'~""~O0 2 4 JAN 2003 The preparation of

chronmenones ofthe formula | in which R5 is an am di no group can be carried
out, for Acylation EDCl, DF 0 O oIl ~oyo/ Hr~0 O Q/cllzatzlp AMVS THF
0 0 ~~0~J ~-~~v Hydroxyl am ne, NaHCO3._E/OH 60 Oo | OEs ||O~N‘/J

"~H C001Jp O NH Ester CI eavage NaOH Hydrogenation / Pd/C, EEOHO 0O "~ ~ OH

HHNIT Q  / H Theslfoamde

v - 44
derivatives b fﬁv %ﬁeec%ﬁ’fngl ﬁéd 1\%l\lal og%{Js(Ie ef:%r%}aﬁ%?gg J101’”27“3
(2S5)-3-{2-[3-(1Hi m dazol - 2-yl am no) propyl ] - 4- oxo- 4Hchr onen- 6- yI} 2 (2, 2-di

et hyl propyl sul f onam do) pr opi oni ¢ amiqTB 10 (¢ £
(2S)-3-(2-[3-(pyridin-2-ylam no) propyl] - 4- oxgoﬂll—bhr%r]raen 6(-yﬁs}t- 2- (azt,oén- di meth
yl propy! sul f onani do) propi oni ¢ aci d, bombardment) (M+H)"

5
Example 1

(28)-3~{2-[3-1H-Imidazol-2-ylamino)propyl]-4-oxo-
4H-chromen-6-yl}-2-(2,2-dimethylpropoxycarboxamido) -

10 propionic acid:

The synthesis of the compound is carried out, for

example, as indicated in Scheme 1.

15 80 g (0.31 mol) of 3-acetyl-L-tyrosine are suspended in
1 1 of anhydrous ethanol and the mixture is refluxed at
80°C for 12 h in the presence of 70 g (0.37 mol) of
toluene-4-sulfonic acid. After cooling to RT, 500 ml of
MTB ether are added, and the precipitated crystals are

20 filtered off with suction and washed with MTB ether and
dried.

Yield: 99.4 g of 3-acetyl-L-tyrosine ethyl ester ("AB")
as the pTSS salt.

25 20 g (47.2 mmol) of "AB" are suspended in 320 ml of
water and 160 ml of THF and treated in portions with
8 g (94 mmol) of NaHCOs; with stirring. A solution of
B.6 g (56 mmol) of neopentyl chloroformate in 160 ml of
THF is then added dropwise and the mixture is stirred

30 at RT %or 30 min and worked up in the customary manner.
The residue is recrystallized from MTB ether.
Yield: 16.1 g (93%) of N-(2,2-dimethylpropyloxy-
carbonyl)-3-acetyl-L-tyrosine ethyl ester ("AC").

35 5 g (14.2 mmol) of "AC" and 3.3 g (17 mmol) of
4-benzyloxybutyric acid are dissolved in 100 ml of DMF
and treated at RT with 3.1 ml (28.4 mmol) of
N-methylmorpholine and 4.08 g (21.3 mmol) of EDCI.



(2S)-3-{2-[3-(1H benzi m dazol - 2-yl am no) propyl ] - 4- 0x015

4H chromen- 6-yl }- 2- (2, 2- di met hyl propyl sul f onam do) pr opi oni ¢ aci d,
(2S5)-3-{2-[3-(1Him dazol - 2-yl am no) propyl | - 4- oxo- 4Hchr ormen- 6- y2}4 ﬂw%ﬁzy' su
| f onam dopropionic acid, 20 31

(2S5)-3-{2-[3-(pyridin-2-ylam no)propyl] 4- oxo- 4Hchr orren- 6- yl }-2-butyl sul fon

d
(29)- 5. (2 [ 3t Deh2 m HaSoF3S5H o FBYBFoBY! 1546585 to 700 m of
4H chr onmen- 6-wd ger2-2nd Wfﬂlﬂéd)ﬁam:dnmmlcumtomwdmanner

295) - 3-{2-[ 3-{.1K- dazgl | 4 henvl
l(.l| fzjnam{ doE)roYE)l olrﬁ (r:n a2|Z g30y gAam ”9).958@1;{14 (f)xgaéfgﬂé’{ﬁyﬁ Gz_yu -2-phenyl s

(29) - 3-~2- [3-C(1plsert|hmlprgpyllam@mwa}mﬂloékbﬂﬂ-@h?@whn- 6- yE¥benzinenyl sul fo

nam dopr ogi ony (% Rthbate ester "AD"
(2S)-3-f2-[3-(1H bénzi m dazol - 2-yl am no) propyl ] - 4- ox04H- chr omen- 6- yl } - 2- phe

nyl sul f onam dopr opi oni ¢ acid, 35
(25)-3-{2-[34. JzHgi niﬂazmlmxaoyi aasian)m-Opai:é &i®sdl4fdd . in 100 ml of

chronen-6-yl } - 2- enz ona ni ¢, aci AN 2003
(2S)-3-(2-] 3" H&# €‘]Q 21’183 gi%ﬁ?%ng&is‘lyf“im?] yl sul fo
nanidopropiomodlaﬁldhydrlde (80% in mineral oil) at RT. After
(2S)-3-{ [3 1 enz d | -.2- y| ami.n ]z 44 0% C }-2-ben
zyl sul fo%am 3(@p|rﬁt)§'| onll:jgéaggcglu%%l 4%A§%%%§¥Hz%d *ﬂzeyﬁ% o??ggm?ﬁgqe%garrpl es
relate to phaxeheagercandpcopaeatireied.Exanple A Injection vials 5 A

sol ution of 1QRig.of ay acgive gronpodpg, of th d oIy} Bty SR
di sodi um hydr ogenphosphat eél s adj ust ed %, @ )OI {3 %f do}ﬁ-bl e@(cjl stilled

wat er usi ng PeRzKyGFEERPEYLe écP&OCQFQF‘PPe T‘Yilfe?eél f?‘l lled 10 into

i nj ection vi @limethy0plioby2edxyedeboaeaini ropeagibhase andeaseptical |y
seal ed. ch injection vial contains 5 ng of active conpound. Exanple H:

Supposi tories 15
18 ml of trifluoroacetic acid are added to a solution

of 6.2 g (11.4 mmol) of "AE" in 180 ml of
dichloromethane and the mixture is stirred overnight at
RT. The solution is then concentrated, concentrated a
20 further 3 times using 50 ml of toluene each time and
the residue chromatographed on silica gel |using
toluene/methanocl 20/1 as eluent.
Yield: 4.2 g of ethyl (28)-3-(2-(3-benzyloxypropyl)-4-
oxo-4H-chromen-6-yl)-2-(2,2-dimethylpropyl)oxycarbonyl-
25 aminopropionate ("AF"), FAB 534.

3.5 g (6.7 mmol) of "AF" are hydrogenated at RT under
normal pressure for 1 h in 50 ml of ethanol in the
presence of 350 mg of palladium (10% on active carbon).
30 After Eiltering off the catalyst and concentrating the
solution, the product is obtained as a colourless,
amorphous mass.
Yield: 2.6 g of ethyl (2S)-3-(2-(3-hydroxypropyl)-4-
oxo-4H-chromen-6-yl)-2-(2,2-dimethylpropyl)oxycarbonyl-
35 aminopropionate ("AG"), FAB 434.

0.267 ml (1.72 mmol) of DEAD (diethyl azodicarboxylate)
and 450 mg (172 mmol) of triphenylphosphine are added
to a solution of 500 mg of (1.15 mmol) of "AG" and



A m xture of 20 g of an active conpound of the fornula | is fused with 100
g of soyalecithin and 1400 g of cocoa butter, poured into noul dz}gggN y
allowed to cool. Each suppository contains 20 ng of active conp %QQ
Exanple C. Solution A solution is pre;gar3 d_froml1l g of an active conpound
of the formula I, 9.38 g of NaH2P04 20, 28.48 g of 25 Na2HP09 12 H20

and 0.1 g of benzal koni um chl orlgrg n 940 m  of dgubl e-di sti I£ Xvsater. The
solution is athudted(te3pHBOE Hhdé™ p- £o%1E11GRCEEERPXY SREPRYY L) -

irradiation. ahirfo-SIO¥-Utrh ik Asle benusz@dmln bf\eammr@hseyemr@pm B8Re Exanpl e
D: G ntnent 500 of.an Ctlvfi oun of ? m;f a SO mxed W|th
ase on

99.5 g of pet®ot j &F1 Ftands ﬁlnllg 471 B ﬁ'pl e E
Tablets 2 4 Jﬂd\érﬂaﬂﬂqaﬂemmuﬁda afd lthey mszacmetv:es compouadoafaphedfonnul a |,

4 kg of Igcto 2gs 49 S PotAl é.& ?:’Ee%ﬁu%'?rolc}w%tlég ef, 15 talc and 0.1 kg of

magnesi um stear conpresse tomary manner to give tablets such
t hat each tabﬁll@tld}ont%%sngloolfg @flhﬁétl \('Z-ES2:03:‘p(()iamﬁ3 ExbHpiei¢azchated

tablets 10 Angaj )ogpystyzuar@@mafo&héﬁpba&%o%rﬁ esesfpaagyane 4-hen
coated in a custonary nmnner vvlth a coati n%@\ h(X;Lucros pot at% starch
lhﬁﬂ q% t

talc, tragac&Rar EhEEamai-dnwl) 15 Exarpl P<ePY ?xk’é’a& oR¥tlirve
conpound of g dprvdidratar € "aH")eds @t @daug1gelsabin,capsuleds.in a
customr¥omnner such that each capsule contains 20 ng of the active 20
conpound> - Exanpl e H Ampoul es A solution of 1 kg of active conpound of the
formula | 254 recAMmtlcf afold@emy std JUSedmeelt)erofi s"28f'erin €5 fml tef eWFfi | | ed

LOLO ampoul €%, cry OBh| }1%90' Hndaeaeézceralcﬁdcoaﬁgt'ms Rnd oaée@%'te@“ seal ed.

Each anpoul e ¢ont ai ns active compoun I nha atl on

spray 14 g oftr@@tlaﬁe‘@dﬂ’p(ﬁprﬂjn& Thd oIl 8 zme cﬁlsfsw%@#hlaneci of

i sotoni ¢ NaCl,tS@utdan ang, tsnﬁﬁplltglmaﬂ stfidd:ash i st o, comaessiation

avai | abl e sp cont ai ners 35 having a np rrec%m m The sol ution can be
sprayed 1 l% I& (5&?8 p&f %&F 35r proxi- n mately 0.1

m ) corresporYd:éltio aznmsengaf caﬂopreb&nyfate@SD—lA{ng[B—(1H—imidazol-2—
ylamino)propyl]-4-oxo-4H-chromen-6-yl}-2-(2,2-
dimethylpropoxycarboxamido) propionate ("AI"), FAB 499.

20 200 mg (0.4 mmol) of "AI" are dissolved in 4 ml of
dioxane and stirred at 75°C for 12 h with 2 ml of 1IN
HCl. The solution is concentrated and the residue is
purified by preparative HPLC on RP-18 silica gel using
an eluent gradient (water/acetonitrile 99:1 to 1:99 in

25 60 min). The product is obtained after freeze-drying of

the HPLC fractions as a white, amorphous powder.
Yield: 103 mg of (28)-3-{2-[3-(1H-imidazol-2-
ylamino)propyl]-4-oxo-4H-chromen-6-yl}-2-(2,2-dimethyl-
propoxycarboxamido)propionic acid ("AK"), m.p.

30 105-110°; FAB 471.



24JAN2003 -48 Patent Clains 1. Conmpounds selected fromthe group ethyl

(2S)-3-{2-[3-(1H i m dazol - 2-yl am no) propyl ] - 4- oxo- 4Hchr onen- 6-yl }-2-(2, 2-di

met hyl propoxycar boxam do) propi onate, (2S)-3-{2-[3-{ 1 2 4 JAN 2003

H-i m dazol - 2-yl am no) propyl ] - 4- oxo- 4H chy-pnen- 6-yl } - 2( 2, 2- di met hyl pr opoxyca

r boxam do) pr opi oni ¢ aci d,

(29)-3-{2-] 3-ég%ri di n- 2-yl am no) - propyl ] - 4- oxo- 4H- chr onen- 6-yl } - 2( 2, 2- di net

hyl - pr opoxycaPBeREfRi d6) propi oni ¢ aci d,

(2S)-3-~2-[3-(pyridin-2-yl am no) propyl ] -4-oxo-4H chronmen- 6-yl }-2but yl sul f on

am dopr opi oni ¢ aci d, 0 0

(29)-3-{2-[3-(p m no) propyl ] - 44 oxa- 4 C on;ag— 6-yl }-2benzyl sul fo
ab

nam dopr opi oni Rei r_physi ol 6gi sal s~ sol vat es,
enantioners or di . 2. Conpoundg,@ I Oevelél m 1l and their
physi ol ogi cal | yHedcCE&pt abl € salts and sol vates as | b/111a antagonists for

the control of thronbosis, cardiac inf ar;/%/coronary heart di sorders and

arteriosclerosis. 3. Conpounds accordi ng Claim1 and their
physi ol ogically acceptable salts and sol Yates as a" integrin inhibitors for

the control of pathol ogical angi ogeni R)_ thrombosig, cardiac
infarct, coronary hearders, ﬁ rost®, tunours, osteoporosis
and rheurmatoid arthrit 2 9 ¥H-CPPPr naceut i cal preparation,
characterized in that it contains at [east one compound according to Claim
1 and/or one of its physiologically acceat able salts or solvates. 5.
Process for the production of a pharrpceutical greparation, characterized
in that a compound according to Cainjl and/or lpne of its physiologically
acceptable salts or s es i s bropgh ito g SOHEt abl e ‘gdgse form toget her
with at | east one soli i gol d e qui ¥H-omdnpcl e or excipient. 6. The
use of conpounds according to Caim £ and their physiol ogically
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acceptabl e salts and sol vates as therapeutic active conpounds. 7. The use
of conpounds according to Caim1l and their physiologically acceptable
salts and solvates for the production of a medicament for use 2g jaR 2603
integrin inhibitor. .A.A{.A9. A9. A, . AL As; Ah. AF. As. A&(. A9N. AL

. A AL. A'y. ALh9. A&h, AL. A3. A" . AOF . Ay. A& A9H. AL AL A{. ALU
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The synthesis of the compound is carried out, for

example, as indicated in Scheme 2.

10 A solution of 0.5 g (1.37 mmol) of "AC" and 630 mg
(1.77 mmol) of 4-(pyridin-2-yl-(2,2,2-trichlorethoxy-
carbonyl)amino)butyric acid in 10 ml of dichloromethane
is treated at RT with 420 mg (2.04 mmol) of DCC and
20 mg of DMAP and stirred for 15 h. The precipitated

15 dicyclohexylurea is then filtered off, the residue 1is
washed with dichloromethane and the solution 1is
concentrated. The residue is chromatographed on silica
gel using toluene/acetone 20:1.

Yield: 130 mg of (2-acetyl-4-(2-carboxyethyl-2-(2,2-

20 dimethylpropyl)oxycarbonyl amino ethyl)phenyl 4- (pyridin-
2-yl-(2,2,2-trichlorethoxycarbonyl)amino)butyrate ({"BB"},
FAB 704.

130 mg (0.185 mmol) of "BB" are reacted at RT with
25 5.4 mg (0.18 mmol) of sodium hydride (80% in mineral
0il) in 5 ml of THF. After 45 min, the mixture 1is
neutralized with acetic acid and concentrated to give a
residue.
Yield: 130 mg of ethyl (2S)-3-(2-hydroxy-2-(3-(pyridin-
30 2—yl—(5;2,2—trichloroethoxycarbonyl)amino)propyl)—4—oxo—
chroman-6-yl)-2-(2,2-dimethylpropyl)oxycarbonylamino-
propionate ("BC").

130 mg (0.18 mmol) of "BC" are stirred at RT for 15 h
35 in 5 ml of dichloromethane and 0.5 ml of trifluoro-

acetic acid. The solution is then concentrated and the

residue is chromatographed on silica gel.

Yield: 55 mg of ethyl (28)-3-(2-(3-((pyridin-2-yl)-

(2,2,2-trichloroethoxycarbonyl)amino)propyl)-4-oxo-4H-
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The synthesis of the compound is carried out, for

example, as indicated in Scheme 3.

10 6.5 g (17.8 mmol) of "AD" are reacted with 5.2 g
(35.6 mmol) of 4-acetoxybutyric acid in the presence of
7.5 g (39.1 mmol) of EDCI and 5.9 ml (53.6 mmol) of NMP
in 100 ml of DMF analogously to Example 1. The product
is purified by chromatography on silica gel using

15 toluene/acetone 6:1 as an eluent.
Yield: 7.7 g of (2-acetyl-4- (2-carboxyethyl-2-(2,2-
dimethylpropyl)oxycarbonylaminoethyl)phenyl 4-acetoxy-
butyrate ("CA") as a colourless o0il, FAB 494.

20 Corresponding to Example 1, 7.7 g (15.7 mmol) of "Ca"
are reacted at RT for 16 h with 489 mg (16.3 mmol) of
NaH (80% in mineral o0il) in 200 ml of THF and the
mixture is worked up.
Yield: 7.2 g of ethyl (28)-3-(2-hydroxy-2-(3-

25 acetoxypropyl)-4-oxochroman-6-yl)-2-(2,2-dimethyl-
propyl)oxycarbonylaminopropionate ("CB") as a crude
product which is reacted further without purification.

Analogously to Example 1, the dehydration of 7.2 ¢

30 (15.7 éﬁol) of "CB" using 18 ml of trifluorocacetic acid
in 180 ml of dichloromethane proceeds in 48 h at RT.
The crude product obtained after concentration of the
reaction solution 1is dried and directly reacted
further.

35 Yield: 7.0 g of ethyl (28)-3-(2-(3-acetoxypropyl)-4-
oxo-4H-chromen-6-yl)-2-(2,2~dimethylpropyl) oxycarbonyl-
aminopropionate ("CC") as a colourless oil.
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The crude product "CE" (100 mg, 0.23 mmol) is dissolved
in 10 ml of pyridine and reacted with 33 mg (0.25 mmol)
of 2-aminobenzimidazole in the presence of 0.13 ml
25 ({0.93 mmol) of triethylamine. After reaction is
complete (3 h at RT), 18 mg (0.46 mmol) of sodium
borohydride are added and the mixture is stirred at RT
for a further 3 h. It is then neutralized with dil.
acetic acid, the solution 1is concentrated and the
30 residué is purified by prep. HPLC on RP-18.
Yield: 64 mg of ethyl (28)-3-{2-[3-(1H-benzimidazol-2-
ylamino)propyl]-4-oxo-4H-chromen-6-yl}-2-(2,2-dimethyl-
propoxycarboxamido)propionic ("CF") as a colourless
amorphous powder after freeze-drying, FAB 549.
35
50 mg (0.09 mmol) of "CF" are stirred with 1 ml of IN
HC1l at 80°C for 12 h in 2 ml of dioxane and the mixture

is then concentrated.
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propionic acid,

(28)-3-{2-[3-(1H-benzimidazol-2-ylamino)propyl]-4-oxo-
15 4H-chromen-6-yl}-2-(2,2-dimethylpropylsulfonamido) -

propionic acid,

(28)-3-{2-[3-(1H-imidazol-2-ylamino)propyl]-4-oxo-4H-
chromen-6-yl}-2-butylsulfonamidopropionic acid,

20
(28)-3-{2-[3-(pyridin-2-ylamino)propyl]~4-oxo-4H-
chromen-6-yl}-2-butylsulfonamidopropionic acid,

(28)-3-{2-[3-(1H-benzimidazol-2-ylamino)propyl]-4-oxo-
25 4H-chromen-6-yl}-2-butylsulfonamidopropionic acid,

(28)-3-{2-[3-(1H-imidazol-2~-ylamino)propyl] -4-oxo-4H-
chromen-6-yl}-2-phenylsulfonamidopropionic acid,

30 (28)-3-{2-[3- (pyridin-2-ylamino)propyl]-4-oxo-4H~
chromen-6-yl}-2-phenylsulfonamidopropionic acid,

(28)-3-{2-[3-(1H-benzimidazol-2-ylamino)propyl]-4-oxo-
4H-chromen-6-yl}-2-phenylsulfonamidopropionic acid,

35
(28)-3-{2-[3-(1H-imidazol-2~ylamino)propyl]-4-oxo-4H-

chromen-6-yl}-2-benzylsulfonamidopropionic acid,
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A solution of 100 g of an active compound of the
formula I and 5 g of disodium hydrogenphosphate 1is
adjusted to pH 6.5 in 3 1 of double-distilled water
using 2 N hydrochloric acid, sterile-filtered, filled
10 into injection wvials, lyophilized under sterile
conditions and aseptically sealed. Each injection vial

contains 5 mg of active compound.

Example B: Suppositories

15
A mixture of 20 g of an active compound ocf the formula
I is fused with 100 g of soyalecithin and 1400 g of
cocoa butter, poured into moulds and allowed to cool.
Each suppository contains 20 mg of active compound.

20

Example C: Solution

A solution is prepared from 1 g of an active compound
of the formula I, 9.38 g of NaH;PO;, - 2 H;0, 28.48 g of

, 25 NajHPO; -+ 12 H0 and 0.1 g of benzalkonium chloride in
940 ml of double-distilled water. The solution is
adjusted to pH 6.8, made up to 1 1 and sterilized by
irradiation. This solution can be used in the form of
eye drops.

30 )

Example D: Ointment

500 mg of an active compound of the formula I is mixed
with 99.5 g of petroleum jelly under aseptic

35 conditions.
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tablet contains 10 mg of active compound

Example F: Coated tablets

10
Analogously to Example E, tablets are pressed and are
then coated in a customary manner with a coating of
sucrose, potato starch, talc, tragacanth and colourant.

15 Exxample G: Capsules

2 kg of active compound of the formula I are filled
into hard gelatin capsules in a customary manner such
that each capsule contains 20 mg of the active

20 compound.
Example H: Ampoules

A solution of 1 kg of active compound of the formula I
25 in 60 1 of double-distilled water is sterile-filtered,
filled into ampoules, lvophilized under sterile
conditions and aseptically sealed. Each ampoule

contains 10 mg of active compound.
30 Examplé I: Inhalation spray

14 g of active compound of the formula I are dissolved
in 10 1 of isotonic NaCl solution and the solution 1is
filled into commercially available spray containers

35 having a pump mechanism. The solution can be sprayed
into the mouth or nose. One puff of spray (approxi-
mately 0.1 ml) corresponds to a dose of approximately
0.14 mg.
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butylsulfonamidopropionic acid,
(28)-3-{2-[3-(pyridin-2-ylamino)propyl]-4-oxo-4 H-chromen-6-yl}-2-

benzylsulfonamidopropionic acid,

and their physiologically acceptable salts, solvaies, enantiomers or
diasteromers.

2. Compounds according to Claim 1 and their physiologically acceptable
salts and solvates as GPIIb/llla antagonists for the control of thrombosis,
cardiac infarct, coronary heart disorders and arteriosclerosis.

3. Compounds according to Claim 1 and their physiologically acceptable
salts and solvates as a, integrin inhibitors for the control of pathological
angiogenic disorders, thrombosis, cardiac infarct, coronary heart
disorders, arteriosclerosis, tumours, osteoporosis and rheumatoid
arthritis.
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Pharmaceutical preparation, characterized in that it contains at least one
compound according to Claim 1 and/or one of its physiologically

acceptable salts or solvates.

Process for the production of a pharmaceutical preparation,
characterized in that a compound according to Claim 1 and/or one of its
physiologically acceptable salts or solvates is brought into a suitable
dose form together with at least one solid, liquid or semi-liquid vehicle or
excipient.

The use of compounds according to Claim 1 and their physiologically

acceptable salts and solvates as therapeutic active compounds.

The use of compounds according to Claim 1 and their physiologically
acceptable salts and solvates for the production of a medicament for use

as an ay integrin inhibitor.



