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inwhich A, E, Z, R', R?, R?, R* and R® have the meanings indicated below. The
compounds of the formula | are valuable pharmaceutical active compounds which are

- suitable, for example, for the treatment of inflammatory diseases, for example of
rheumatoid arthritis, or of allergic diseases. Ancther embodiment may provide that

. compounds of the formula I may be inhibitors of the adhesion and migration of leukocytes
and/or antagonists of the adhesion receptor VLA-4 belonging to the integrins group. They
are generally suitable for thé treatment of diseases which are caused by an undesired
 extent of leukocyte adhesion and/or leukocyte migration or are associated therewith or in

which cell-cell or cell-matrix interactions which are based on the interactions of VLA-4
‘receptors with their ligands play a role. An embodiment may furthermore relate to
processes for the preparation of the compounds of the formwula 1, their use and

pharmaceutical preparafions which contain compounds of the formula 1.

 The integrins are a group of adhesion receptors which play an i:ﬁpor‘tant role in cell-
| cell-binding and cell-extracellular matrix-binding processes. They have an of-
‘heterodimeric structure and exhibit a wide cellular distribution and a high extent of
-evolutive conservatic_)n. The integrins include, for example, the fibrinogen receptor on
platelets, which interacts especially with the RGD. Sequence of ﬁbrinogen,_ or the
vitronectin receptor on osteoclasts, which interacts especially with the RGD

sequence of vitronectin or of osteopontin. The integrins are divided intolthree‘major :
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COﬂt ai MepRMAMBIFlGing frabMeMbfRhuman plasma-fibronectin (FN). The binding of VLA-4

with the heparin II-binding fragment of the plasma fibronectin is based especially on

an interaction with an LDVP sequence. In contrast to the fibrinogen or vitronectin

receptor, VLA-4 is not a typical RGD-binding integrin (Kilger and Holzmann, J. Mol.

15 Meth. 1995, 73, 347).

The leukocytes circulating in the biood normally exhibit only a low affinity for the
vascular endothelial cells which fine the blood vessels. Cytokines which are released
- from inflamed tissue cause the activation of endothelial cells and thus the expression
20 of alarge number of cell surface antigens. These include, for example, the adhesion
molecules ELAM-1 {endothelial cell adhesion molecule-1; also designated as E-
selectin), which, inter alia, binds neutrophils, ICAM-1 (intercellular adhesion
molecule-1), which interacts with LFA-1 (leukocyte function-associated antigen 1) on
leukocytes, and VCAM-1 (vascular cell adhesion molecule-1), which binds various
- 25 leukocytes, inter alia lymphocytes (Osborn et ai., Cell 198'9, 59, 1203). VCAM-1 is,
like ICAM-1, a member of the immunoglobulin gene superfamily. VCAM-1 (first
k_nown as INCAM-110) was identified as an adhesion molecule which is induced on
endothelial cells by inflammatory cytokines such as TNF and IL-1 and
lipopolysaccharides (LPS). Elices et al. (Cell- 1990, 60, 577) showed that VLA-4 and
30 VCAM-1 form a receptor-ligand pair which mediates the attachment of lymphocytes
to activated endothelium. The binding of VCAM-1 to VLA-4 does not take place due
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inflammatory tissue regions by cell adhesion molecules which are expressed on the
surface of endothelial cells and serve as ligands for leukocyte celf surface proteins.or
protein complexes (receptors) (the terms ligand and receptor can also be used vice
versa). Leukocytes from the blood must first adhere to endothelial cells before they

15 can migrate into the synovium. Since VCAM-1 binds to cells which carry the integrin
VLA-4 (¢4p1), such as edsinophils, T and B lymphocytes, monocytes or neutrophi!s,‘
it and the VCAM-1/VLA-4 mechanism have the function of recruiting cells of this type
from the bloodstream into areas of infection and inflammatory foci (Elices et al., Cell

1990, 60, 577; Osborn, Cell 1990, 62, 3; Issekutz et al., J. Exp. Med. 1996, 183,
20 2175).

The VCAM-1/VLA-4 adhesion mechanism has been connected with a number of
physiological and pathological processes. Apart from by cytokine-induced
- endothelium, VCAM-1 is additionally expressed, inter alia, by the following cells:

25 myoblasts, Eymphoid dendritic cells and tissue macrophageé, rheumatoid synovium,
cytokine-stimulated neural cells, parietal epithelial cells of Bowman’s capsule, the
renal tubular epithelium, inflamed tissue during heart and kidney transplant rejection,
and by intestinal tissue in graft versus host disease. VCAM-1 s also found to be
expressed on those tissue areas of the arterial endothelium which correspond to

30 early atherbsclerotic plaques of a rabbit model. in additioh, VCAM-1 is expressed on
follicular dendritic cells of human lymph nodes and is found on stroma cells of the

bone marrow, for example in the mouse. The latter finding points to a function of
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ligands. Wthin the VLA famly, the integrin VLA-4 (x4(31) is atypical
insofar as it is mai nl%?p restricted to |l ynphoid and nyeloid cells and is
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| ynphocytes (Osborn et al., Cell 1989, 59, 1203). VCAM 1l is, |ike |ICAM1,
a menber of the i munogl obulin gene superfamly. VCAM1 (first known as
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- Kuijpers, Springer Semin. Immunopathol. 1995, 16, 379.

' On account of the role of the VCAM-1/VLA-4 mechanism in cell adhesion processes,
which are of importance, for example, in infectiohs, inflammation or atherosclerosis, it
20 has been attempted by means of interventions in these adhesion processes to
control disorders, in particular, for example, inflammations (Osborn et al., Cell 1989,
59, 1203). A method of doing this is the use of monoclonal antibodies which are
directed against VL. A-4. Monoclonal antibodies (mABs) of this type, which as VLA-4
antagonists block the in_teraction between VCAM-1 and VLA-4, are known. Thus, for
25 example, the anti-VLA-4 mABs HP2/1 and HP1/3 inhibit the attachment of VLA-4-
expressing Ramos cells (B—cell—iike celis) to human umbilical cord endotheial cells
and to VCAM-1-transfected COS cells. Likewise, the anti-VCAM-1 mAB 4B9 inhibits
the adhesion of Ramos cells, Jurkat cells (T-celi-like cells) and HLEO cells
(granulocyte-like cells) to COS cells transfected with genetic constructs which cause
30 VCAM-6D and VCAM-7D to be expressed. [n vitro data with antibodies which are
" directed against the o4 subunit of VLA-4 show that the adhesion of lymphocytes to
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15 The VLA-4-dependent cell adhesion mechanism was also investigated in a primate
model of inflammatory bowel disease (IBD). In this model, which corresponds to
ulcerative colitis in man, the administration of anti-a4 antibodies resulted in a

significant reduction of the acute inflammation.

20 Moreover, it was possible to show that the VLA-4-dependent cell adhesion plays a
role in the following clinical conditions including the following chronic inflammatory
processes: rheumatoid arthritis (Cronstein and Weismann, Arthritls Rheum. 1993, 36,
147; Elices et al., J. Clin. Invest. 1994, 93, 405), diabetes mellitus (Yang et al., Proc.

" 'Natl. Acad. Sci. USA 1993, 90, 10494), systemic lupus erythematosus (Takeuchi et
25 al., J. Clin. Invest. 1993, 92, 3008), allergies of the delayed type (type IV allergy)
(Elices et al., Clin. Exp. Rheumatol. 1993, 11, $77), multiple sclerosis (Yednock et
al., Nature 1992, 356, 63), malaria (Ockenhouse et al., J. Exp. Med. 1992, 176,
1183), atherosclerosis (O'Brien et al., J. Clin. Invest. 1993, 92, 945; Shih et al., Circ.
Res. 1998, 84, 345), transplantation (Isobe et al., Transplantation Proceedings 1994,
30 26, 867), various malignancies, for example melanoma (Renkonen et al., Am. J.




renal tubular epithelium inflamed tissue during heart and ki dney
transplant rejection, and by intestinal tissue in greddptatabsrpH0bBoSt

di sease. VCAM1 is also found to be expressed on those tissue areas of the
arterial endotheliumwhich correspond to 30 early atherosclerotic plaques
of a rabkidezapgde . In addition, VCAM 1 is expressed opcpkfhliss! ar
~dendritic cells of human | ynph nodes and is found on stronma cells of the
bone marrow, for exanple in the nouse. The latter finding points to a
function of 9 Septenber 2005 WO 02/ ®/2573 PCT/ EP02101917 4 VCAM1 in B-cell
devel opnment. Apart fromon cells of hematopoetic origin, VLA-4 is also

found, for exanple, on nelanoma cell lines, and the VCAM I NLA-4 adhesion
mechani Eathbls 19920 N8G5 Vwmbhérhé! Frebdahmsi 4., @ﬂooﬂlmzt #a0MIB Zaﬁ@' ce et al.,
Sci ence = 1989 246 1303 The rral n formin which VCGAM'1 6ccurs in vivo on

endot helthers (Abeida ehaky eﬂrBlfPfs'lQQHe“‘Hd@ﬁﬂhnt formin vivo is designated as
-VCAM 7D and carries seven i nmunogl obulin domains. The donains 4, 5 and 6
are simlar in their amno acid sequences to the domains 1, 2 and 3. In a
f ur t herTHednieraxtios bEViLAG with YCAMdDaRd fisronetaisiig oateabidibwith gsmd 0 VCAM 6D, the

fourth mai.n .i,s r rmvedb alternative lici VCAM 6D can al so bind
U A SRR b eCeseat It be BBrRsey I sl ael SRR i ntegri ns

and adfﬁﬂ‘ﬂﬂré’t@d ﬁélﬂ?cﬁih% m@qm thé eéméontrfaiaﬁorﬁ@%gﬂn% m?ﬂh@%f Pi'oﬁlxg &y Kilger
and Hol zmann, J. eS|on in
Human bYsi6%sdt waww@,siblm nnh@gm nagEdise insiropie:; actlmnf p@rtso,ph&:)by arger Semin.

] I 6.,.379. t ,of _th 1NLA- 4

| T ORRGL SR puf e o T TS Mg RASeL, Bl pLn G A 1N

exanpl @245 Thatesdriapes of VOALeiRmms pé’cﬁog&ne%hﬁ'éﬁw%%ﬁlé?éé@ wak Shogyias been
attenpted by neans _of interventions in these adhesion processes to control

di s¥t a@reousemogal of atfipeasclerasis. dhusihe CSihpertideawhishds ¢icedtest agadnstal . | Cel |
1989, t@bméﬁ?%ﬁe %ﬂgﬂﬁ-ﬁhﬁ*ﬂ?&né&ﬂhﬂ%:&@ fhie rSorh iReHES 18IkTRESShP IR

ant i bodi es whfch
~accumulation of fat in the aorta and thus the formation of atherosclerotic plagues in

-atherogenically fed LDL receptor knockout mice (Shih et al., Circ. Res. 1999, 84,

345). Using the same CS-1 peptide, it was furthermore possible to show in a |
15 heterotopic heart transplantation model in the rabbit that the formation of a transplant

vasculopathy can be significantly decreased by the blockade of the interaction of

VLA-4 and fibronectin (Molossi et al., J. Clin. Invest, 1995, 95, 2601).

Blocking of VLA-4 by suitable antagdnists thus offers effective therapeutic
20 possibilities of treating, for example, in particular various inflammatory conditions
including asthma and IBD. The particular relevance of VLA-4 antagoﬁists for the
treatment of rheumatoid arthritis results here, as already stated, from the fact that
leukocytes from the blood must first adhere to endothelial cells before they can
~ migrate into the synovium, and that the VLA-4 receptor plays a role in this adhesion.
25  The fact that VCAM-1 is induced on endothelial cells by inflammatory agents
(Osborn, Cell 1890, 62, 3; Stoolman, Cell 1989, 56, 907), and the recruitment of
| various leukocytes into areas of infection and inflammatory foci has already been
- discussed above. T cells adhere to activated endothelium here mainly via the LFA-
- 1/ICAM-1 and VLA-4/VCAM-1 adhesion mechanisms (Springer, Cell 1994, 76, 301).
30 On most synovial T cells, the binding capacity of VLA-4 for VCAM-1 is increased in
rheumatoid arthritis (Postigo et al., J. Clin. Invest. 1992, 89, 1445). In addition, an

- increased adhesion of synovial T cells to fibronectin has been observed (Laffon et al.,
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of the acute inflammtion. 20 Moreover, it was possible to show that the
VLA- 4- dependent cell adhesion plays a role in the follow ng clinical

condi t Thasboverherdiongd Vha-4 atibodies gnd theousecofiantibediemb o ML A-4

antagonists are described in the patent applications W0-A-93/13798, WO-A-

15 93/1 5764, WO-A-94/16094, WO-A-94/17828 and WO-A-05/19790. The patent
applications WQO-A-94/1 5_958, WO-A-95/15873, W0O-A-96/00581, WO-A-96/06108
and WO-A-96/20216 describe peptide compounds as VLA-4 antagonists. The use of
antibodies and peptide compounds as pharmaceuticals, however, is afflicted with
disadvantages, for example lack of oral availability, easy degradability or

20 immunogenic action on long-term administration, and there is thus a need for VLA-4
antagonists having afavourable property profile for use in the therapy and

- prophylaxis of various disease conditions.

- WO-A-95/14008, WO-A-93/18057, US-A-5 658 935, US-A-5 686 421, US-A-

25 5389614, US-A-5 397 796, US-A-5 424 293 and US-A-5 554 594 describe
substituted 5-membered ring heterocycles which have an amino, amidino or
guanidino function at the N-terminal end of the molecule and which show platelet
aggrégation-inhibiting actions. EP-A-796 855 describes further heterocycles which
are inhibitors of bone resorption. EP-A-842 943, EP-A-842 945 and EP-A-842 944

30 describe that compounds from these series and further compounds surprisingly also
inhibit leukocyte adhesion and are VLA-4 antagonists.




processes: rheumatoid arthritis (Cronstein and Wi smann, Arthritis Rheum
1993, 36, 147; Elices et al., J. din. Invest. 1994, 9 83ptedbb) 2008 abet es
mellitus (Yang et al., Proc. Natl. Acad. Sci. USA 1993, 90, 10494),

“system ¢ | upus erythematosus (Takeuchi et 25 al., J. din. Invest. 1993,

92, 3088pmv7ader gi es of the del ayed type (type |V apéprsihiorf Elites at al.,
Adin. Exp. Rheumatol. 1993, 11, S77), multiple sclerosis (Yednock at al.,

Nature 1992, 356, 63), mmlaria (Cckenhouse et al., J. Exp. Med. 1992, 176,
1183), atherosclerosis (OBrien af al., J. din. Invest. 1993, 92, 945;
Shih et al., Crc. Res. 1999, 84, 345), transplantation (lsobe at al.,
Transpl antati on Proceedi ngs 1994, 30 26, 867), various nalignancies, for
exanbPeA-R68 3h3nkP (ARBDK 0B IERA-HIB. 059AO-D9/ BB 088 iV eg9/2008 WD-02/ 072573

PCT/ EP 17 0l 1992 140, 763), |ynphonma (Freed t al., Blood
oo R s IR RS o5 ARb i dataer capipou s apich (DK IURBBAS 134, 1050)
The_bdfcelonciriciro0/L A Andohists, YA dpefich S1IREQNGSHi kS, IEARRGE! ed W th some

-5 pat hophysi ol ogi cal processes in cardiovascul ar seases. In’an in vitro
cel | 2&\s4 Bt satisfactory invaripus sepesisandsthirenis si needter cahpoundathaeiagi on

' i i i by 35%. ]t iple to inhibit
{ i o2 ey fiabl P ool SRR SLEDHREE ARRE. il 2l SuhBRSMIS ot {body. but
not @grivaﬁwesﬁnwrmmmeanntdaﬁdmjne(ﬁms behded wfa i Tﬁposiﬂﬁ]lsto tAD88boR4, h1245)- Tge
i npor,t.ance of VLA-4 in_.the t nesi s of atherosclerosis wa own in 1
a_rrprroﬁéﬁ "Prﬁbeeé"pfil?d'ﬁﬁ? ﬁtﬁ' 85(83"?:11‘?%&@%%%%@?3@% U@'@)&ag’epti dZ, Sv\,hi ihsi s directed

agai issutylhdity| Bl Wgt. Slot Spetifickih didci8Sed, ih?h%?ﬁx‘?trah@mei ifh é%ﬁo‘cfpe{ he recruitment

of | eukocytes and the accunulation of t e aorta an hus t he
- f or it VRiiYesof Hieniermylel | of tia rreped fivestiom whicthereodjstiigoishby by deki . DL r ecept or

knockRukiaAl ' : O eP o al9 84, . 345) . ing the sane CS-1
peptide, 't was furtinernore possible pi ¢ heart

It ﬁtapé&% érgpéﬂ)( ﬁltoﬁ%l and 198aﬁtcg{§?ﬁy 6he§ﬁ%ﬁ[ﬁeﬁlydnﬁr§a%@t@%@ icoh
transpl antation nodel in the rabbit that the formation of a transpl ant
vasaan B %.% i g fican decregsed.by the bl ockade of the
i nt eract ﬁgzgc??ﬂ _e§{ ‘gﬁr}héﬁ?%rebh@{f?ﬁ?"( r8§§¥r0é{{deg|a_ compound; 9f thérvest .
199%mei 1, 2601) . Bl ocki ng of VLA-4 by suitable antagonists thus offers
effective therapeutic 20 possibilities of treating, for exanple, in

particul ar various infl am*ratﬁs y$Scondpti ons
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' in which
A is cyclopropylmethyl- or isobutyl;
E is -CO-R%, -CO-H or -CH,-0-R’;
Z is oxygen or sulfur; |
R"is hydrogen or methyi; ,
R%is phenyl, pyridyl or (C4-C,)-alkyl, where the alkyl residue can be substituted by
one or more fluorine atomé and the phenyl residue can be substituted by one or more
identical or different substituents from the group consisting of (C1-C,)-alkyl, (C4-Ca)-
alkoxy, methylenedioxy, ethylenedioxy, halogen, triflioromethy! and trifluoromethoxy;
R® and R* are methyl or trifluoromethyl; |
R®is hydrogen or (C1-C4)~alky!, where the alkyl residue can be substituted by one or
more fluorine atoms;




~including asthma and I BD. The particular rel evance of VLA-4 antagonists for
the treatnment of rheumatoid arthritis results here, BSemémbad3005t at ed,
fromthe fact that |eukocytes fromthe- blood nust first adhere to
endothelial cells before they can mgrate into the synovium and that the
VLA- 4 reerpizarzspd ays a role in this adhesion. 25 The pegkerizhétiy VCAM 1 is

i nduced on endothelial cells by inflammatory agents (Gsborn, Cell 1990,
62, 3; Stool man, Cel1989, 56, 907), and the recruitnent of various

| eukocytes into areas of infection &d i nfl anmat ory foci has already been
di scussed above. T cells adhere to activated endotheliumhere mainly via
the LFA- 111 CAM 1 and VLA-4NCAM 1 adhesi on nmechani sns (Springer, Cell 1994,
76, 30R’.is BpdronynEs4C s)yalkayaphanyt-601-6s)-alkaxy bphetiviosy clhpd@it y of VLA-4 for

VCAM 1 j,s.increased.i [ i hriti I b, ~d. Cin.

| nvest _a!ki/@ggb,ong ,Xy"ggﬁéi).' a[?ﬁ&gﬁ%@%@ﬁtﬁé%x&?{ﬁg&gﬁ@%M&ﬁé@ﬁ%"%‘? “synovial T
cel | s takyfcabiongRai{ ©:-OasallegN(@bsgrallastytdrbbiyioxyeC:@e)-alkBxyBept enber 2005 WO
02/ 072573 PCTI EP02101917 7 J. din. Iwest. 991, 88, 546; l&i‘al es- Ducr et
et al . Phenyipxfearhonyionsioi-Calaoxy sphgny-(GrrGe)-alkoxysarberivgdbuCated both with
respec [ A h OR. @ 1 r tet O function on T

i ndi n -B i ol ogi cal |igands an i bronectin makes
possi bl e Il’:'than ffect i1ve ]prevenﬁ%i on o, | | evi %@i on of articular inflamuatory
br oces SERI e stErasaners BTER AN ius BsEh AR th the anti body HP2/ 1
on Lewafid mmiﬁpn%bmgw;ymbueaga]tarl tis, in whi ch_ an eff ective di sease
preventi on was observed (Barbadillo et al., Springer Sem n. |nmunopathol.

1995, 16, 427). CS-1 peptidom netics which contain an aspartic acid unit

or depd | ang | T a]a I all 10 bi ndi ng of
VLA@4 ?\gdy t"%té‘ldég? [fggéggferﬁ gt%’%ﬁ? E@%@ﬁ%&qggoﬁ %brhlbg?gﬁée%ﬁr are descri bed
i n WO sulBGihGe0d. ocdurasisubstituents afrotherpesiduast farlexampleunifivoncalkglet nol ecul e.
The abovepenti bodies .and .t he

ned VLA-4 anii se of antibodies as VLA-4
ant agolPtl e e Roddes P fo e By aRTabe FXateles & el BG83 8505 Vo 4 15
931157 frbthyiNatityl I3 a0R fboplByN=CH b8 2dhd rACYMY) An-BbiyI, $stBltyl The pat ent
(= 2-methylpropyl}, sec-buty! (= 1-methylpropyl), tert-butyl (= 1,1-dimethylethyl),
15 n-pentyl, isopentyl, tert-pentyl, neopentyl, n-hexyl, 3-methyipentyi, isohexyl, |
neohexyl, n-heptyl, 2,3,5-frimethylhexyl, n-octyl, n-nonyl, n-decyl. Preferred alkyl
residues are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl.
In alkyl residues, one or more, for example 1, 2, 3, 4 or 5, hydrogen atoms can be
substituted by fluorine atoms. Examples of such fluoroalkyl residues are
20 ftrifluoromethyl, 2,2,2-triflucroethyl, pentafluoroethyl, heptafluoroisopropyl. Substituted
alky! residues, for example phenylalkyl residues or fluoroalkyl residues, can be

substituted in any desired positions.

- Phenyl residues can be unsubstituted or mono- or polysubstituted, for example
25 mono-~, di-, tri-, tétra— or pentasubstituted, by identical or différent substituents. If a
- pheny! residue is substituted, it preferably carries one or two identical or different
substituents. This also applies to substituted phenyl residues in groups such as
phenyla}kyl, phenylcarbonyl, etc. Phenylaikyl residues are, for example, benzyl,
1-phenylethyl or 2-phenylethyl, in particular benzyl, all of which can also be
30 substituted.




~applications WO A-94115958, WO A- 95115973, WO A- 96100581, WO A- 96/ 06108
and WO A-96/ 20216 descri be peptide conpounds as VLA- 4 Sapitagberi 200S. The use
of antibodi es and peptide conmpounds as pharnmaceuticals, however, is
afflicted with disadvantages, for exanple |ack of oral availability, easy
degr adabwloigby726r3 20. i Mmunogeni ¢ action on | ong-term pgpkphsiodiati on, and
there is thus a need for VLA-4 antagonists having a favourable property
profile for use in the therapy and rophyl axi s of various disease
conditions. WO A-95/14008, WO A-93118057, US-A-5 658 935, US-A-5 686 421,
US-A- 25 5 389 614, US-A-5 397 796,,US A-5 424 293 and US-A-5 554 594
descri be substituted 5-nenbered ring heterocycles which have an am no,

am di nolromonggibstiataspifenyoesidvesatha subskiuest eamiz sitiatedin ther@-pesitiesul e and

whi ch s . [ than: Lo bi ] ' . EP- A- 55 descri bes
Fur ¢ ner titor BoSgi fliee ARReR8A R0 RER bbb LY 57 b ISs e S 82 %em. a°542

943, EPp@%ﬁc?*Z 294 positish, E&;ﬁb(?&m, 2,6@0%ﬁiodf3,drq&moh !@aﬁ,la;pcbartlmmngs from Ej Eese
series an urther conpounds, surpri singly SO I nht bIt eu o_c_ytea esl on
and ar et”\?Eh@tﬁUt&gtPEQB\zi"%%' .eSchse%HBa%%rﬁs 500 Be vibiasd OvHS 25 SOPFERDS/ 01417 8
EP- Az90 =P A- 003 L An & ~ 99/ s 124398, WO
A 9o s a b B 2 B e o e o

| euk ocyphkenyhtiisistiemariascuasiduantafronaihe gy eansistimhef petylenedioxy of t hese

conpoungds, ~however [ Ll t jSf [y, .n.vario respects and
~there i géaoﬂ?eg%) %e@@ﬁ%‘%@#{(gé %‘33’?25‘3'.9‘2"@’ ﬁ%&‘%ﬁéplyl% s‘/%ﬂﬁ Bpgper ty profile.
EP- A- 91§38 RicheMbrinanis grdupgﬁﬁeail'écain ddaitidazebihdr Rebstitlentyjat i ves in which the
imdazolidine ring is bonded via its 1-position to the carbon atomin the
2-position of a 2-(cycloal kyl al kyl )acetylam no unit or a 2-

| SoRyt y¢i I;ﬂéé%ﬁ%dﬁ%ﬁt&@o‘\}me tre§i8§§:% f:vhf‘cﬁ'c%ﬁlr&%)r?&%rﬁ%ﬁ%e QQYI‘@H’]?JEhe je the

I m dazo derivatives of the tformula e present venti on, which

are di stHmeghyisiand!, Bymethyphenya R/ardireefeyiplsemt, e dinmetiyipiienye28nd i n particul ar
DY e SR, BRSPS Pt pRbe SRR o N
trimethylphenyl, 2,4,6-trimethylphenyl, 3,4,5-trimethylphenyl, 2-(n-butyl)phenyl, 3-
(n-butyl)phenyl, 4-(n-butyl)phenyl, 2-isobutylphenyl, 3-isobutylphenyl, 4-

15 'isobuty[phenyl, 3-tert-butylphenyi, 4-tert-butylphenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methdxyphenyl, 2,3-dimethoxyphenyl, 2,4—dimethoxyphenyl,'2,5-
dimethoxyphenyl, 2,6-dimethoxyphenyi, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyi,
2,4,5-trimethoxy-phenyl, 2 4,6-timethoxyphenyl, 3,4,5-trimethoxyphenyl, 2-
(n-butoxy)phenyl, 3-(n-butoxy)phenyl, 4-(n-butoxy)phenyl, 2-isobutoxyphenyl, 3-

20 isobutoxyphenyl, 4-isobutoxyphenyl, 2-tert-butoxyphenyl, 3-tert-butoxyphenyl, 4-tert-
butoxyphenyl, 2,3-methylenedioxyphenyl, 3,4—methylenedioxyphenyl, 2,3-
ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
ﬂuorophenyl, 2,3-difluorophenyt, 2,4-difluorophenyl, 2,5-diflucrophenyl, 2,6-
difluorophenyl, 3,4-diflucrophenyl, 3,5-diflucrophenyi, 2,4,5-trifluorophenyl, 2,4,6-

25 triflucrophenyl, 3,4,5-triflucrophenyl, 2,3,5,6—tetraﬂuorophehy!, 2,3,4,5,6-
pentafluorophenyl, 2-chloro-phenyi, 3-chlorophenyl, 4-ch!orophehy!, 2,3-
dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 2,6-dichlorophenyl, 3,4~
dichforopheny!, 3,5-dichlorophenyl, 2-bromophenyl, S:bromophenyf, 4-bromophenyl,
3-jodophenyl, 4-iodop.henyl, 2-trifluoromethyiphenyl, 3-trifluoromethylphenyl, 4-

30 ftrifluoromethyiphenyl, 3,4~bis~(‘rr'rﬂuoromethyl)phenyi, 3,5-bis(trifluoromethyl)phenyl,
2-trifluoromethoxyphenyl, 3-trifluoromethoxyphenyl, 4-triflucromethoxyphenyl, etc. in

~ substituted phenyl residues, however, just so different substituents can be present in




I in which Ais cyclopropylnmethyl- or isobutyl;. Eis -COR6, -COHor
-CH2-O-R7; Z is oxygen or sulfur; Rl is hydrogen or g®édighbeE06s phenyl,
-pyridyl or (G -C4)-alkyl, where the al kyl residue can be substituted by
one or nore fluorine atons and the phenyl residue can be substituted by one

or nore wgemntisgal or different substituents from thepgipRogansi sting of
(C1l-A4)-al kyl, (Ci1-C4)- al koxy, nethyl enedi oxy, ethyl enedi oxy, hal ogen,
trifluoronmethy! and trifluoronmethoxy; R3 and R4 are nethyl or
trifluoronethyl; R5 is hydrogen or (I&i-cC4)-alkyl, where the alkyl residue
~can be substituted by one or nore fluorine atons; 9 Septenber 2005 WO

02/ 072573 PCTIEP02/ 01917 9 R6 is hydroxyl, (gJ-d o)-al koxy,
phenyl - &gy d@pdabkbmilop,mylaaxfw eXaBipl€Bh thaatdsiduea Bhrathbryy- (G - C6) - al koxy,

P SRR SO BBy

phenyl Oﬁﬁéﬁ\%&%ﬂ@ﬁ 03¥ubFI-4 EhedlikR&doxyphenyl, 3-fluoro-4,5-
phenyl - (G Pkoxycarbony oy xngeny uoro

| m)no((C? ﬂp@qgl@m@pevmﬁbfommaﬂq he@ybﬁ t@ld(W)l'aﬁﬁhMbhel%ﬂ 3-ghlagae#-ogen or

' )fhf’dréﬁiﬂen [IQ all their stereoisoneric fornms and m xtures thereof in
aI | ratios, Th tthel r physiologically tolerable salts. 10 Al kyl  resi dues
can be straight-chain or branched. This also applies if they carry

substityents or ogcur s supst it uent esj dues, for exanple in
£ vor oot 9o BAYBHR SRR drlad or e BRI BORHHIOES T dues’ Exanpl es

of alkyl residues are nethyl, ethyl, n-propyl, isopropyl (= 1-nethylethyl =
i C3H7), n-butyl, isobutyl (= 2-met hyI propyl), sec-butyl (= 1-methylpropyl),
tert - bdf’mdyl(l& 24pynidyldBpyticiyl o8 dpyriglyl. In pyridyl residues, the nitrogen atom can

10  also be oxidized and the corresponding compound of the formula | can be present as

a pyridine N-oxide, which is likewise included by the present invention.

- Physiologically tolerable salts of the compounds of the formuia | are in particular non-
toxic or pharmaceutically utilizable salts. Compounds of the formula | which contain
15  acidic groups, for example a carboxylic acid group representing the group E, can be
present, for example, as alkall metal saits or alkaline earth metal salts, for example
sodium salts, potassium salts, magnesium salts and calcium salts, or as ammonium
salts such as, for example, salts with physiologically tolerable quaternary ammonium
ions and acid addition salts with ammonia and physiologically toierable organic
20 amines, such as, for example, methylamine, ethylamine, triethylamine, 2-hydroxy-
 ethylamine, tris(2-hydroxyethyl)amine, a,a,a-tris(hydroxymethyl)methylamine
(tromethamine} or amino acids, in particular basic amino acids. Salis of an acidic
compound of the formula | with an organic amine can contain the two components in
the ratio. 1:1 or about 1:1 or in ancther ratio, for example in a ratio of from about 1:0.5
25 toabout 1:4 (1 molecule of the formula | per 0.5 to 4 molecules of the amine), in
particular in a ratio of from about 1:0.5 to about 1:2 (1 molecule of the formula | per
0.5 to 2 molecules of the amin).

Compounds of the formula | which contain basic groups, for example a pyridyl group,
30 can be present as acid addition salts, for example as salts with inorganic acids such
as, for example, hydrochloric acid, sulfuric acid or phosphoric acid, or as salts with

organic carboxylic acids or sulfonic acids such as, for example, acetic acid, citric




15 n-pentyl, isopentyl, tert-pentyl, neopentyl, n-hexyl, 3-nethylpentyl,

| sohexyl, neohexyl, n-hepty], 2,3,5-trnethyl hexyl, rg@é‘ftty,{,beﬁmngnyl
n-decyl. Preferred alkyl residues are nethyl, et hyI n- propyl, i sopropyl
n-butyl, isobutyl, sec-butyl, tert-butyl. 1In alkyl residues, one or nore,

for exanplgohmnss 3. 4 or 5, hydrogen atons can be sy@is,ﬂ,(tz}dtg@pl by fluorine
atons. Exanpl es of such fluoroal kyl residues are 20 trifl uoronethyl,

2,2,2-trifluoroethyl, pentafluoroeth hept af | uor oi sopropyl. Substituted
aIkyI resi dues, for exanple phenyldﬂiyl resi dues orfluoroal kyl residues,
can be substituted In any desired positions. Phenyl residues can be
unsubstituted or nono-.or polysubstituted, for exanple 25 nono-, di-

tri-, teid BenMic £ rasisieskid, filnettic dﬁd,ita)‘mmt:iacaﬂ rrmthanlietsﬁlélmmcieﬁubﬁ-titue’nts.
| f aphenyl residue i s substjt ' arrleb%one or. two

, 11, fe
i dent i deluerasulipnic asidfeOMBUYIS] %@h?%r:ta'ﬁﬁpg‘ i 69 Fiand BRgCHYES; t ut ed
phenyl ¢ %ﬁ%;ls%r % gébrﬂrrptﬂeﬁto@g&hnﬁérs RScANkaoliy or beafxl aahary! . etc.

Phenyl a ues are r exanp benzyl 1- phenyl et hyl or

2- phenykembghmhMHdm@ﬁmém@b&ﬂlh&ﬂﬁ9n all of which can al so be 30
subziituted. 9 Septenber 2005 WO 02/072573 PCT/ EP02/ 01917 10 In
nonosubsti tut ed phenyl residues, the substituent can be situated in the

2- posi Gaﬂ@canbb%b%tma'tdnhﬂtb@fmptdmdéom@fcbmumllﬁ;vsmdb&hatylpremhspbenyl can be
substituted in the 2,3- position, sitio 2t é'ﬁ' sition,.2, 6-position,
3.2 poknewaio e rersmsKIRRT e arh forxAa SRy iacsRaRD] o3 eRHSEL. [he
substi the g%rﬁc ﬁaagpﬁa% |tt'éa§tﬁ@zn't Br glnﬁentz 0P MR8 daRS by 2nbnexehBYR tion,

2,4, 5-pos Ition, 6-position or 3;4,5-position. If a
p_henyl or egtiahuexchanga. es substltuents fromthe group consisting of

met hyl enedi oxy (-0 CH2-O) and ethyl enedi oxy (-OCH2-CH2-0O), it
preferably carries only one substituent fromthis group (if desired in

addi t i gRet@nPblsds SfuRSiorhuRMtcEh. be@e@fﬁﬂﬁt@%oﬁbmb&trrﬂmv\ﬂﬂh rpbmny| resi dues

3 i feereh pEYac oS EtGAARIRGS O e biRepRBRILY of afy > P e
t2r |6mgt ﬁﬂf ?}ééﬂhﬁt@t’r@ CEI?I%?‘} ttfjﬂs @Eﬂﬂeﬂ‘ﬁgﬂﬁé 'S, comfi gur‘ét@?i? rbrgt%hrt?g@ g&glrg];;./sra?loﬂ ®-
2- (n- bbb)drésﬂméuyfRIS Rixtures to be present. Thus the asymmetnc carbon atom fo which
15 the residue R? is bonded can have the R configuration or S configuration or the
compound of the formula‘I can be present as an R/S mixture with respect to this
carbon atom. Likewise, the asymmetric carbon atom to which the group A and the
imidazolidine ring are bonded can have the R configuration or S configuration or the
compound of the fdrmuia 1 can be present as an R/S mixture with respect to this
20 | carbon atom. All other asymmedric carbon atoms can likewise have the R
configuration or the S configuration or the compound of the formula { can be present
as an R/S mixture with respect to each of these carbon atoms. In R/S mixtures the

individual stereoisomers can be present in any ratio including a ratio of 1:1.

25 The invention ihctudes all possible stereoisomers of the compounds of the formula 1,
| for example pure or largely pure enantiomers and pure or largely pure diastereomers
and mixtures of two or more stereoisomeric forms, for example mixtures of
enantiomers and/or diastereomers, in all ratios. The invention thus relates to
enantiomers in enantiomerically pure form, both as levorotatory and as dextrorotatory
30 antipodes, in the form of racemates and in the form of mixtures of the two
- enantiomers in all ratios. The invention likewise relates to diastereomers in

 diastereomerically pure form and in the form of mixtures in all ratios. Examples of




(n-butyl)phenyl, 4-(n-butyl)phenyl, 2-isobutyl phenyl, 3-isobutylphenyl, 4
15-i sobutyl phenyl, 3-tent butyiphenyl, 4-tent-butyi plessptemBemnziogoxyphenyl ,
3- net hoxyphenyl, 4-methoxyphenyl, 2, 3-dinethoxyphenyl,
di met hoxyphenyl , - 2,5- di net hoxyphenyl, 2,6-di net hoxyphenyl,
di metwsypienyl , 3, 5-di met hoxyphenyl, 2, 4, 5-tri npphe¥sopieny! ,
6-tri met hoxyphenyl, 3,4,5-trinmethoxyphenyl, 2 (n-butoxy)phenyl,
n- but oxy) phenyl , 4-(n-butoxy)phenyl, 2-isobutoxyphenyl, 3 20
sobut oxyphenyl , 4- |sobutoxyphenyl,1--tert-butoxyphenyl,
ert- butoxyphenyl 4-tert- butoxyphenyl, 2,3-nethyl enedi oxyphenyl,
nethylenedloxyphenyl 2, 3- ethylenedloxyphen
t Hptividealisterppisemgrs which Reonysinisey by the mwaﬁm;ﬂﬁeﬂw gompountigiof ophenyl ,

e
d|f fl uorophenyl, 2,5-difluorophenyl, 2,6-
uorhgﬁgﬁmpﬁﬂé W g”#ﬁﬂgrophenyl 3, 5- difluorophenyl,

5-

5,

2
3,
2,
3-

tifluorophenyl, 2,4,6 25 trlfluorophenyl 3,4,5-trifluorophenyl,
6- tetrafluorophenyl 2,3,4,5,6- pentafluorophenyl 2- chl or o- phenyl ,
i&hi orophenyl, 2, 4- di chi or ophenyl ,
3, 4ffd|ch|orophenyl

0

nop bro phenyl
, 2- triVfi upr ome hyl hen;% "t
4—30 triMToxr onebhyl pfienyl ,

hlorophenyl 4- chlorophenyl,R
|ch|orophenyl 2, 6-dichlorc

d
dlchlorophen i,
odopheny odo hgﬁ§
/ 3, 5- @ls(trlfluoronethyl)phenyl,

|,
ifluoro Iphgﬁyl
,4-bis-(tri -onet hy by
trifiuoro xyphenyl , ri fl uoronet hoxyphenyl ,

4-trifluoronethoxyphenyl, etc. In substituted phenyl resi dues, however,
jUSt5SO di fferent substltuents can be present in 9 Septenber 2005 WO
i red, conbi nati on, such as, for exanple,
in the residues 3-nethoxy-4- nﬁ#%y phe , 4-f|uoro-3-nethoxypheny|;

I

3-fl uoro- 4- met hoxyphenyl , 3, 5- t hoxyphenyl ,
ggk%gQaahylqudioxyphenyl

3-fluoro-4,5- net”yleﬁeﬁfgxyp-ﬁ' ;
4-met hyllpheryl, 3-chloro-4- 5
briNse, cHl or Rne, bronmine or iodine,

2-chl or o- 3- net hyl phefiyl , \3-chl or g
- #l uor ophenyl /
preferably f | orNTHh e, Pyrﬂayl is 2-pyridyl, 3-pyridyl or
ri ylijes dtles, the nitrogen atomcan 10 al so be oxi di zed
and the correspondlng conpound of the fornula I can be present as

4-pyridyl. |
R
R R0 Ri”lx/u\ \T//\\E lc

4-
4-
4,
(

0
t

4-
4-
3-
fl

4,
3
c
5-
5-
[

tr

4-

3-
3,
3
2,
di
2,
2
3-
2
3,
3-
3-
3
2-

10

The preparation of individual sterecisomers, if desired, can be carried out by use of
stereochemically uniform starting substances in the synthesis, by stereoselective
synthesis or by separation of a mixture according to customary methods, for example

15 by chromatography or crystallization, in the case of enantiomers, for example, by




. mol e

a pyridine N-oxide, which is |ikew se included by the present invention.
Physi ol ogically tolerable salts of the conpounds of tdweft@nped ook are in
particular non- toxic or pharnmaceutically utilizable salts. Conpounds of
the formula | which contain 15 acidic groups, for exanple a carboxylic acid

group regEeamstng the group E, can be present, for expiRhkgioras al kali
netal salts or alkaline earth netal salts, for exanple sodiumsalts,

pot assium salts, magnesiumsalts and calciumsalts, or as ammonium salts
such as, for exanple, salts with phyiologically tol erable quaternary
amoni um ions and acid addition salts with amoni a and physiol ogically

tol erabl e organic 20 am nes, such as, for exanple, nethylam ne, ethylam ne,

-t ri et hytlwomadngr@eHyyatr chingl pleddeg! Aapprepridte; s (l2dvajidatemnyentyd Qasmednait
a,a,a-tris(hydroxynmet hyl)nmethyl.am.pe (tronethamine) or ami,no acids, in
art | cuPSPIASPRE AT e PRSOME B8 SpARBCILY I Bora ARG BRe T or il a 1
W th anp@ecamiel @ueaitAe sk of B &fbdungs b eFammANest &t théstagBefgatio 1:1 or
about 1:1 or in another ratio, for exanple in a ratio of fromabout 1:0.5

25 to a®adingsubstanceer atinfermeisinie the e of thesynthesist o 4 nol ecul es of the
am ng), in particular in aratio of fromabout 1:0.5 to about 1:2 (1

_ ule of the formula I per 0.5 to 2 nolecules of the am ne). Conpounds
of the Tios oarhpoundetuf tHe foemtiail actading tetheupgentibocar xantinemabileyr i dyl gr oup,

30 can be present as acid addition salts, for exa e as.salts with
_i_nor___ganﬁwrggﬁ’bﬂtog‘ﬁc'hea ,eyffiﬁ"d%&{_ n W@FB?‘T‘H@F‘?&P g, TRape8ftc acid or

phos phoién Rl SmpPise@ 8l itdriordict the BniRhds SANBIALS 1 ahEBeseit Sul foni ¢

t
acids such as, for exanple., acetic acid, citric 9 Septenber 2005 WO
02/ 0725PgerfioT/ageocnux ey selvatesiand agdiignicemaeits oreidducts aEcempaundsr i ¢ aci d,
tartari ' t anj I + .t I ' I d. Conpounds
whi gﬁ c%ﬁﬁ%?ogmgogﬁh%g%?%ﬂﬂbgegéryggﬁg%\gﬁdﬁ t%rgll'%' Fgﬁgg’%gfggaggg@ﬁbe present in

t he f orafrsifols omeminedl The invantion durirensorr cdngirses esrivatives bf @mepdunésw se
' obt ained fromthe

it oSN B R B R
tolerable derivatives, and active metabolites of compounds of the formula I. The
invention in particular also relates to prodrugs of the compounds of the formula 1

15 which in vitro are not necessarily pharmacologically active, but which in vivo, under
physiological conditions,'are converted into active compounds of the formuia .
Suitable prodrugs for the compounds of the formula |, i.e. chemically modified
derivatives of the compounds of the formula I having properties improved in a desired
manner, are known to the person skilled in the art. More detailed information

20 regarding prodrugs is found, for example, in Fleisher et al., Advanced Drug Delivery
Reviews 19 (1996) 115; Design of Prodrugs, H. Bundgaard, Ed., Elsevier, 1985; H.
Bundgaard, Drugs of the Future 16 (1991) 443. Suitable prodrugs for the compounds -
of the formula | are especially ester prodrugs, amide prodrugs, aldehyde prodrugs
and alcohol prpdrugs of carboxylic acid groups, for example of a carboxylic acid

25 group represenﬁng the group E. Thus, also the compounds of the formula | in which '
the group E is hydroxymethyl, alkoxymethyl or formyl and which exhibit VLA-4
antagonism in vivo are prodrugs of the compounds of the formuta | in which the
groub E is hydroxycarbonyl. Examples of ester prodrugs and amide prodrugs which
may be mentioned are (C4-C4)-alkyl esters such as methyl esters, ethyl esters,

30 isopropyl esters, isobutyl esters, substituted alky! esters such as hydroxyalkyl esters,

. acyloxyalkyl esters, aminoalkyl esters, acylaminoalkyl esters, d ialkyla'minoalkyi




. known to the person skilled in the art, for exanple by conbination with an
organic or inorganic acid or base in a solvent or did seiémb&r20p050m ot her
salts by ani on exchange or cation exchange. 10 The conpounds of the
formula | can be present in stereoisonmeric forms. Wth respect to each _
asymet rixp @efdisey s in the conmpounds of the fornula 1, pipiigpendent!ly of any
ot her asymetric center, it is possible for the S configuration or the R
configuration to be present or R S,!$ﬂ' xtures to be present. Thus the
asymmetric carbon atomto which 15'the residue R2 is bonded can have the R
configuration or S configuration or the conmpound of the fornmula | can be
present as an RIS m xture with respect to this carbon atom Likew se, the
asynmeesters, casbosiitided amidesyniNAC 1t Ga-aaipides sk Q%ethﬂﬂ"'&g%ﬂ’ri dine ring are
bonded W h@gg the R configuration or S configuration or the conpound of
the fofttIA"F%%an be present as an RIS m xture with respect to this 20
carbon atom Al other asymetric carbon atons can |ikew se have the R
configuration or the S configuration or,.the conpound of. the formula | can
 be pr eSEAMPlasotEAMRPUNGS QJEIEFF MR q‘@@'ﬁ&ﬁ%tt@e g&gﬁlo&w g EEY P& hon at ons.

I'n B SnﬂB'rffiné&%réth@go|iouﬁﬁg\/éd%b%iuna_§@f@@if_&mﬁm_éélm eviisieRaRithe!s any ratio
including a ratio of 1:1.” 25 The invention includes all passible

st er eoceniigaratiayf or the cadmpaierisvhigh eardes hergipip A, andhaved@®pl e pure or

| ar'gel re_enanti [,S : . ) I: and

i b or LeR PR g A TBer R Hich BimibS U § RIS A PO, 21C,

enant i anghave i Ricoftiguestivhemntae arbon b wiadh astiesTthe groweRt & i hus rel at es
dext r oAt oFye prsso Rt bevor iails bt e Gy aBEhab R e P He. T orm of

| p‘eﬁg;”egﬁ %Hrgé&ﬁd%‘ﬁ?t%ﬁﬁdlé’é’%r snd B, 8 bxdrdlié Afetal Thes bnyBRWidrbakew se

astereoners in diastereonerically pure formand in the form
of ni xammesniim cativny eftdonpouitieithe forotulap ls@pddhweich coniginaraIbeYiios573

ent PaR R o dellliof ShusbrSoRtBoaRBT AnY Rl 1€ RMGARES BY the

contain pyridyl residues, for example the hydrochlorides.

QA
| R’ o
1 R N N E
- R' g cHQ , Y\ le
i 7

| N N o
H H

15
0
3 A
| R §
: 4
- R gono R N \r\E i
. X =, ° ¥
-N" N 0
| H H

Compounds of the formulaé le and If:

R'" R? R* A R? E
‘CHs CHs CHs isobutyl - pheny! COOH
CHs CHs CHs  isobutyl pheny COONa

CHs CHs CHs isobutyl phenyl COOC,Hs




the fornmulae la, Ib, Ic and Id. 5 EIb Ic 10 The preparation of individual
stereoi soners, if desired, can be carried out by use gdeptshsscpppem cal ly
uni form starting substances in the synt hesi's, by stereosel ective synthesis
or by separation of a m xture according to customary mnet hods, for exanple
15 by chyw@®egfzaphy or crystallization, in the case péT,Qm;aigilpr'rer s, for
exanple, by 9 Septenber 2005 WD 02/072573 PCT/ EP02/ 01917 14 chromat ogr aphy
on chiral phases. If appropriate, élerl vati zation can be carried out
before a separation of stereoi sorrer% The separation of a stereoi sonmer

m xture can be carrl ed out at the stage of the conmpounds of the fornula I

or at the age of starting substance_gr an internediate in the course
of the I%ynt H:é5| S. 8 The c“orrpounds of theR OHTU| a E accordi ng to the
|nvent|@rq1 cafycont g mt?édPﬁ (hydrogen a ﬁé}:ﬁ, can be present in
vari ous” taut oneric P(?)rms gypresent ve |on corrprls;és all tautoners of

t he corfplduunddHof t GEl3f or nedbatf. The presnh&nyll nvelHOh al so conpri ses
sol vat es and addition conpounds or adducts of conpounds 10 of the fornula

I, for exanple adducts with water, i.e. hydrates, or adducts with alcohols
or am s, g i nvention Cygﬁﬁmgy;méf@!_conmér@ﬁs deoomqlves of conpounds of
the formula |, for exanple esters, am des, prodru and ot her

physi ol czﬁl'llw t 6Her ablckcleriepyimethyls Iﬁ?ﬂﬂl}fhctl v Q@‘ﬂ%{bol ites of compounds

~of the i j i art r al tes to prodrugs of

" the cor(rifpc?umgi *of t%e %for ﬁggﬁgpigﬁg’ewﬁch Wtro g@éj@_ necessarily

pha(rj_n?@ilgoglaiﬁl ly @Hsi ;/egyd:iq}[)ropﬁinetmyl-n vphemyl gndeg;tcgﬁyfﬂ ol olgi cial Sui t abl

condi tigQns e copverted into ounds o ormula I. ui tabl e
’ SpropekF ATV | - . CERIR i

pr odr udg3 o Hehe cBlibounECIROPYR nul 'Y i | e “ERERi cal |y nodified

derivatives of the conmpounds of the fornmula | having properties inproved in

a desired

CHs CF; CF; isobutyl _ phenyl COOH
CHs CFj CF3 isobutyl phenyl COONa
CHs CF3 CF3 iscbutyt phenyl COOC,Hs
CH; CF; CFs isobutyl phenyl COOIC3Hy
CH; CF; CF;  iscbutyl phenyl CH,0H
CHa CF3 CF3 cyclopropylmethyl- * phenyi COOH
CHs CF3 CF3 cyclopropylmethyl-  phenyl COONa
CHsz CF; CFs cyclopropylmethyl-  phenyl COOCHs
CH;. CF3 CF3 cyclopropylmethyl-  phenyl COOICsHy
CHs; CF3 CF3; cyclopropylmethyl-  phenyl CH.OH
CHs; CHs CHa isobutyl . 2-pyridyl COOH
" CHs; CHs  CHs  isobutyl . 2-pyridyl  COONa
CH; CHs  CHs isobutyl 2-pyridyl  COOCzHs
CH;. CHs CHs isobutyl ' 2-pyridyt ~ COOQICsHy

CH; CHs CHa  cyclopropylmethyl-  2-pyridyl  COOH

CHs; CHa CHs cyclopropylmethyl-  2-pyridyl COONa

CH; CHa CHa cyclopropylmethyl-  2-pyridyl COOC,Hs
| CHs CHs CHg cyclopropylmethyl-  2-pyridyl COOIC;Hy




manner, are known to the person skilled in the art. Mre detailed
informati on 20 regarding prodrugs is found, for exanpl Septéhnél Bosher et
al ., Advanced Drug Delivery Reviews 19 (1996) 115; Design of Prodrugs, H
Bundgaard, Ed., Elsevier, 1985; H Bundgaard, Drugs of the Future 16
- (1991) 443 gaptisiabl e prodrugs for the conpounds of thecfpe@mless | are
~especially ester prodrugs, am de prodrugs, aldehyde prodrugs and al cohol
prodrugs of carboxylic acid groups,_for exanple of a carboxylic acid 25
. group representing the group E. Thdg, al so the compounds of the fornula I
in which the group E is hydroxynethyl, al koxynethyl or fornyl and which
exhibit VLA-4 antagonismin vivo are prgdrugs of the conpounds of the
formulB'I i R*whi cR*the Ayroup E is hydr&ycarbonf . Exanpl es of ester
- prodrugs and am de prodrugs which may be nentioned are (Cl-C4)-alkyl
esters such as nethyl esters, ethyl esters, 30 isopropyl esters, isobutyl
est er sgHgubgFi t ut @, al kydbuedt ers such aspyhighdr oxyd®K esters,
~acyl oxyal kyl _esters, am noal liyl esters, aCélgm' ng@éél esters,
di al ky¥Hsi n6Bs kyl Ciaseptie?y 2005 Wo 037794873 P02/ 01917 15 esters,
unsubsgt ut am or ; -C4) - al kyl alp su t hyl am des or
et hyl Z(%H es.eﬁfixarrp@?ss ofly?:o ounds: of t%{aﬂyﬁ%?nul a I@g:%!g%rdi ng to the
i nventCdp wBFgh m@fFibe iSohuiviti oned ar e2tpyddy¥lol | &A@ stlonpounds of the
formulae le and if, which have the S configuration on the carbon atom
- which carries the group A, and have the S configuration on the carbon atom
whi ch glgrigp, t hegggoup dydiopfop@ndilylphepyyrigyl pyiOGYH, ‘and have the R
configuration on the carbon atom which carries tgecﬂféoup R if Ris
met hy[CHTheCliy eseffsi nveyeirBiepyinkEdyls e ?'é’lyﬁ‘ﬂbzs t &Q¥¥3physi ol ogi cal Iy
tol er e sakts ofplO t of bheiddr Ml nd If, for exanple
‘et al acgﬂz-il?tségar saIthg W t c@?’g@gﬁgﬁﬁ%m%i}@ﬁ@ati ons %&%ohpounds of the
f or mulGld; t oCBnd 1 CFwhi cloycloptopiyimedhydar bapylidd  a&iQOigsbup, or aci d
additions salts of conpounds of the fornmulae e and If which contain
pyridyl residues, for exanple the hydrochlorides. le

CHs CHs; CH3 isobutyl 3-pyridyl  COOH
CHs CHs CH3 isobutyl 3-pyridyl COONa
CH; CHs CHs isobutyl 3-pyridyl COOC,Hs
CHs CH; CH;  isobutyl 3-pyridyl  COOIC3Hy

CHy CH; CHs cyclopropylmethyl-  3-pyridy! COOH
CH; CHj CHgs cyclopropylmethyl-  3-pyridyl COONa
CHy CH, CHs cyclopropylmethyl-  3-pyridyl COOC;Hs
CH; CHs CHs  cyclopropylmethyl- 3-pyridyl  COOiCsHy

CHy CF; = CFs;  isobutyl 3-pyridyl COOH
CHs CF3 CFs isobutyl 3-pyridyi COONa
CH; CF3 CFy  isobutyl 3-pyridyl  COOC,Hs
CH;  CFj CF; isobutyt 3-pyridyl COO0IC3Hy;

CH; CFs CFy  cyclopropylmethyl- © 3-pyridyl ~ COOH
CH; CF, CFj cyclopropyimethyl-  3-pyridyl COONa
CHs CF; CF; cyclopropylmethyl-  3-pyridyl  COOC,Hs
CHa CF; CF3 cyclopropylmethyl-  3-pyridyl COQiC3H;




15 I f Conpounds of the formulae e and If. Rl R3 R4 A CH3 CH3 CH3 isobutyl
CH3 CH3 CH3 isobutyl CH3 CH3 CH3 isobutyl R2 E phergy$egi@aber 2606nyl COONa
phenyl COOC21-15 9 Septenber 2005 WD 021072573 PCT/ EP02/ 01917 16 R RBR2 E A
CH3CH3CH3i sobut yl phenyl COO C3H7 CH3CH3CH3i sobutyl phenyl CH20H

CH3CH3CH3wy &eiopy! net hyl - phenyl COON CH3CH3CH3cycl opeopydsehihy! -

phenyl COONa CH3CH3CH3cyci opr opyl net hyl - phenyl COOC2H5

CH3CH3CH3cycl opr opyl met hyl - phenyl | C3H7 CH3CH3CH3cycl opr opyl net hyl -
phenyl CH2OH CH3CF3CF3i sobutyl phenyl"™COOH CH3CF3CF3i sobutyl phenyl COONa
CH3CF3CF3i sobutyl phenyl COOC2H5 CH3CF3CF3i sobutyl phenyl COG C3H7

CI—I30F3%E3i s%tgut yl igpenyl %HZCH CHSCFSCF3CE;\;§I opropy'l:_met hyi - ' phenyl COON
CH; CHas CH;s isobutyl 4-pyridyl COOH
CHz; CHj CHj isobutyl 4-pyridyl COONa
CH; CHs CH3 isobutyl 4-pyridyt  COOC;zHs
CHs CHs CHs isobuty! 4-pyridyl COOICsH;

" CH; CHs; CHs  cyclopropylmethyl-  4-pyridyi  COOH -
CH; CHs CHs  cyclopropylmethyl-  4-pyridyl  COONa
CH; CHs; CHs  cyclopropylmethyl-  4-pyridyt  COOG;Hs

"CHs; CHs; CHs  cyclopropylmethyl-  4-pyridyl  COOICsH;

CH; CF; CFs; isobutyl 4-pyridyl  COOH

CHs CF; CFs  isobutyl 4-pyridyl  COONa
CH; CF; CF; isobutyl 4-pyridyl  COOCsHs

CH; CF; CFz  isobutyl 4-pyridyl ~ COOICsHy

CH; CF3 CFs; cyclopropylmethyl-  4-pyridyi COOH
-CHz ~ CF3 CF3 cyclopropylmethyl-  4-pyridyt COONa
CH; CF; CFs cyclopropylmethyl-  4-pyridyl COOCzHs .
CHz CF3 CF3 cyclopropylmethyl-  4-pyridyt COQICsHy

CHs CHs CH3 isobutyl methyt COOH
- CHz CHs CHs isobutyl methyl COONa
 CHs CHs CHs; isobutyl methyl  COOC;Hs
CHy CHs CHs isobutyl methyl  COOICsHy
CHz; CHas CHs isobuty! methyl CH,OH

CH; CHs CHs cyclopropylmethyl-  methyl COCH
CHs; CHj; CHs cyclopropylmethyl-  methyl COONa
CHs CHs CHs cyclopropylmethyl-  methyl COOC:H;s




CH3CF3CF3cycl opr opyl net hyi - phenyl COONa CH3CF3CF3cyci opr opyl net hyl -
~ phenyl COOC2H5 CH3. CF3CF3cycl opropyl met hyl - phenyl COO9CSéptember 2005
CH3CF3CF3cycl opr opyl net hyl - phenyl CH2OH CH3CH3CH3i sobutyl 2-pyri dyl COOH
CH3CH3CH3i sobut yl  2-pyri dyl COONa CH3CH3CH3i sobutyl 2-pyridyl COOC2H5
- CHsCH3CHgys@latdsyd 2- pyri dyl COO C3H7 CH3CH3CH3cycl opr opy/BRb/ahr
2-pyridyl COOH CH3CH3CH3cycl opropyl net hyl - 2-pyri dyl COONa
CH3CH3CH3cycl opr opyl net hyl - 2-pyri dyl -COOC2H5 CH3CH3CH3cycl opr opyl et hyl -
2-pyridyl COO C3H7 9 Septenber 20051 02/ 072573 PCT/ EP02/ 01917 17 R3R4AR2
CH3CF3CF3i sobut yl 2- pyri dyl COOH CH3CF3CF3i sobut yl 2- pyri dyl COONa
CH3CF3CF3i sobutyl 2- pyri dyl COOC2H5 CH3CF3CF3i sobut yl 2- pyri dyl COO C3H7
CH3CF3RE3cy®Popr oA net hil - 2- pyri dyl COOR? E
CH3CF3CF3cycl opr opyl net hyl - 2- i dyl COONa .
CH3CF3€EFacy H@pr of¥aret h Cloﬁ‘ﬁ%)”[@%)"conﬁﬁi@‘ COOICsH,
CH3CF3 cy pro nmet h } COO{=3 CH3 i sobutyl 3-pyri dyl COOH
SraCBaE sohat yl %@ri dé{d TW”&%%%%mi @@but yI@?ﬁ;zp@f?i dyl COOC2H5
"CH3CH3CH3i sobut yl 3- pyri dyl COO C3H7 CH3CH3CH3cycl opr opyl net hyl - 3- pyri dyl COOH

CHz; CF3 CF; isobutyl methyl COCH
CHs; CF3 CF; isobutyl methyl COONa
___CH3 CFs CFz N isobuty} | methyl . COOCsz
CHz CF3 CF3 isobutyl methyl COOIC3H;

CHy CF; CFy isobutyl methyl  CH:OH
CHs; CF; CF; cyclopropylmethyl-  methyl COOH
CH; CF; CF; cyclopropylmethyl-  methyl COONa
CHz CF3 CF3 cyclopropyimethyl-  methyl COOC,H;5 .
CH; CF; CFs cyclopropyimethyl-  methyl COOEC3H7 ‘
CH; CFs CF; cyclopropyimethyl-  methyl CH,OH

H CHgs CHs isobutyl phenyl "COOH

H CHj3 CHs isobutyi phenyl COONa
H  CHy CH;  isobutyl pheny! COOC,Hs
H CHs- CHs isobutyl phenyl COOQICsH;
H CH3 CHs isobutyl phenyl CH20H -
‘H CHj CHs cyclbpropylmethy!— phenyt COOH
H CHs CHjs cyclopropylmethyl-  phenyl ~ COONa

H CHs CH3 cyclopropyimethyl-  phenyl COOC,H;
H CHz CHs cyclopropylmethyl-  phenyl COOICsH;
H  CHs CHj cyclopropyimethyl-  phenyl CH.OH

H CF3 CFs isobutyt ~ phenyl COOCH

H  CFs CF;  isobutyl "~ phenyl COONa

H CFs CFz isobutyl ‘phenyl COOC;Hs




CH3CH3CH3cycl opropy] net hyl - 3-pyri dyl COONa

CH3CH3CH3cycl opr opyl net hyl - 3- pyri dyl COOC2H5 9 September 2005
CH3CH3CH3cycl opr opyl net hyl - 3- pyri dyl COO C3H7 CH3CF3CF3i sobut yl 3- pyri dyl COOH
CH3CF3CF3i sobut yl 3- pyri dyl COONa CH3CF3CF3i sobut yl 3- pyri dyl COOC2H5
'CH3CF3CFcp@alawdsyd 3- pyri dyl CoolC3H7 CH3CF3CF3cycl opr opyérapelont -

"'3- pyridy! COON CH3CF3CF3cycl opr opyl net hyl - 3- pyri dyl COONa
- CH3CF3CF3cycl opr opyl net hyl - 3- pyri dyl COOC2H5

- CH3CF3CF3cycl opr opyl nmet hyl - 3- pyri dy20COO C3H7 9 Sept enber 2005 WO 02/ 072573
PCT/ EP02/ 01917 18 R1R3R4A CH3CH3CH3i sobut yl 4- pyri dyl COON
CH3CH3CH3i sobut yl 4- pyri dyl COONa CH3CH3CH3i sobut yl 4- pyri dyl COOC2H5
CH3CH3RH3I sqﬁbutyl 4apyri dyl COOLC3H7 CH3CHFCH3cycl gpropyl met hyl - 4- pyr.i dyl COOH
CH3CH3CH3cycl. opr opyl net hyI 4- pyri dyl COONa
CI-BCI—BBHché]F@pr opyffaret h?ﬁbbwﬁylpyrl dy| COOg#ieBy! COQIC3Hy

CH3CH3 pro rret h -pyridyl i sobutyl 4- pyri dyl COOH
CH3CF3 3| s Gt yl 42%yri dej’(P CHBCFSCFE%E@but ylc§ %‘%I dyl COOC2H5

CH3CF3CF3i sobut yl 4 pyri dyl COQO C3H7 CH 3. CF3CF3cycl opropy]
rrethl4 ridyl COOH CH3CF3CF3c o | met hyl - dyl COONa
HT YR Y Ch CHeeRL P haen™ !~ EB8H !

H cyclopropytm “phenyl
H CF; CF; cyclopropylimethyl-  phenyl COONa
_H CFs  CFi3  cyclopropyimethyl phenyl ~ COOC;Hs
H CF; CF3 cyclopropylmethyl-  phenyl COOIC;3H;
H CF3 CFs cyclopropyimethyl-  phenyl CH2OH
‘H CHs CHs isabutyl methyl COOH
H- CH; CHas isobutyt methyl CCOONa
H CHy CHy isobutyl methyl  COOCHs
H CHj CH3; iscbutyl methyl COOICsH7
H CHj3 CH3 isobutyl methyl - CHL0H
H CHs CHs cyclopropylmethyl-  methyl COOH
H. CHa CHj cyclopropyimethyl-  methyt COONa
H CHs CHs  cyclopropylmethyl-  methyl COOC;Hs
H CHjs CHgs cyclopropylmethyl-  methyl COO0IC3H;
H  CHs CHs cyclopropylmethy- methyl  CH.OH
"H CF; COF; isobuty " methyl  COOH
H CF3 CFs; isobutyl methyl = COONa
H CF; CF; isobutyl ‘ methyl’ COOC;Hs
H CFs CF3 isobutyl | methyl COOQIC3Hy
H  CFk; CFs isobutyl methyl CH2OH
H CF3 CF3 cyclopropylmethyl-  methyl COOH
H CF; CFa cyclopropylmethy  maethyl COONa

H CF; CF3  cyclopropylmethyl-  methyl COOC;Hs




CH3CF3CF3cycl opropyl net hyl - 4- pyri dyl COOC2H5
CH3CF3CF3cycl opropyl net hyl - 4- pyri dyl COO C3H7 CH3CH3CHBgpeibyt pmisny| COOH

CH3. CH3CH3i sobut yl net hyl COONa CH3CH3CH3i sobut yl net hyl COOC2H5
CH3CH3CH3i sobut yl met hyl COO C3H7 CH3CH3CH3i sobut yl met hyl CH2COH
CH3CH3CHawayhomgyopy] net hyl - met hyl COOH PCT/ER02/01917

CH3CH3CH3cycl opr opyl net hyl - met hyl COONa
'CH3CH3CH3cycl opropyl et hyl - met hyl COOC2H5 9 Sept enber 2005 WO 02/ 072573

'PCT/ EP02/ 01917 19 Rl CH3 CH3 CH321CH3 CH3 CH3 CH3 CH3 CH3 CH3 CH3
CHBH H H H |

R R R* A R? E
H CF3 CF3 cyclopropylmethyl-  mathyl COOIC3Hy
H - CFks CFs cyclopropylmethyl-  methyl CH.OH

The individual structural elements in the compounds of the formula | according to the
invention preferably have the fol!owmg meanings, which they can have mdependently

' of one another.

R? s preferably (C4-C4)-alkyl which can be substituted by one or more flucrine atoms,
or pyridyl, or unsubstituted phenyl, or phenyl which is substituted by a
methylenedioxy residue or an ethylenedioxy residue, or phenyl which is substituted
by one or two (C4-C,)-alkoxy groups. The alkyl group representing R?, which can

10 optionally be substituted by fluorine, is in particular one of the groups methyl, ethyl,
isopropyl, trifluoromethyl and 2,2,2-trifluoroethyl. The alkoxy substituents in a phenyl
group representing R? are in particular methoxy groups. Particularly preferably, R? is
methyl, pyridyl, unsubstitufed phenyl, phenyl which is_substimted by a
methylenedioxy residue or an ethylenedioxy residue or phenyl which is substituted by .

15 one or two methoxy groups. Very particularly preferably, R? is methyl, unsubstituted
phenyl or pyridyl.

R® and R* can be identical or different. Preferably, the two groups R® and R* are
identical. In one embodiment of the present invention, R? and R* are both methyl. In
20 another embodiment of the present invention, R® and R* are both trifluoromethyi.

An alkyl group representing R®, which can be substituted by 6ne or more fluorine

atoms, is preferably a methyl group, an ethyl group or a trifluoromethyl group.

Preferably, R%is (C4-Cy)-alkyl, which can be substituted by one or more fluorine
25 atoms. Particularly preferably, R® is methyl or triffuoromethyl, very particularly

preferably methyl.

R is preferably hydroxyl, (C1-Ce)-alkoxy, phenyl-(C4-C4)-alkoxy, phenyloxy or amino
“(NHa), particularly preferably hydroxyl, (C+-Ce)-aikoxy or amino, very particutarly




H H RBR4AAR2E CH3CH3cycl opr opyl nmet hyl - met hyl COO C3H7

- CH3CH3cycl opropyl net hyl - met hyl CH2OH CF3CF3i sobut yI metdgégteiabler 2005
CF3CF3i sobut yl net hyl COONa CF3CF3i sobut yl net hyl COOC2H5

CF3CF3i sobut yl met hyl COO C3H7 CF3CF3i sobut yl et hyl CH2CH

CF3CF3cy@lanRneRyd et hyl - net hyl COOH CF3CF3cycl opr opy! mpgfRybejgpiihy! COONa
CF3CF3cycl opr opyl net hyl - met hyl COOC2H5

CF3CF3cycl opropyl et hyl - met hyl COG GBH7' CF3CF3cycl opropyl net hyl - met hyl CH2OH
CH3CH3i sobut yl phenyl COOH CH3CHi sobut yl phenyl COONa

CH3CH3i sobut yl phenyl COOC2H5 CH3CH3I sobutyl phenyl COO C3H7

oGP RREEN BY AR o= bEH PN P EFR e FENONEBR)N AU pheny! 000C2HS

CHBCHBQMQ;QQW LB RrgRhenyl 0001C3H7 CH3CH3cycl opro pyl m
et hyl - phenyl CH2OH CF3CF3i sobutyl phenyl COOH CF3CF3i sobut yl phenyl COONa

CF3CF3i sobut yl phenyl COOC2H5 9 Sept enmber 2005 WO 02/072573 PCT/ EPO21 01917
| | R’ is preferably hydrogen or (C1-Cs)-alkyl, particularly preferably hydrogen or methyl,
- 5 very particularly preferably hydrogen.

E is preferably -CO-R®, -CO-H, -CH,-OH or -CH,-OCHs, particularly preferably
2CO-R®, -CHz-OH or -CH»-QOCHj, very particularly preferably -CO-R® or -CHz-OH,
moreover preferably -COOH, -COQC;Hs, -COQICsHy or -CH2-OH, in particuialr .
100 -COOH.

In one embodiment of the present invention Z is sulfur, in another embodiment Z is

oxygen.

15 In one embodiment of the present invention A is the isobutyl residue (2-methylpropyl
residue; (CH;).CH-CHo-), in another embodiment Alsthe cyclopropyimethyl residue
(cyclopropyl-CHg-). Furthermore, in one embodiment of the present invention R' is

hydrogen and in another embodiment R' is methyl.

20 Preferred compounds of the formula | are those which have a uniform conﬁguration'
on one or more chiral centers, for example on the carbon atom which carries the
residue R, and/or on the carbon atom which carries the residue A and the
imidazolidine residue. 1. ., compounds are preferred which are present in a uniform
or eésenti_ally uniform configuration on one or more chiral centers, either in the R

25 configuration or in the S configuration, but not as an R/S mixiure. However, as

- explained, the individual chiral centers in these compounds of the formula | can
independently of one another have the R configuration or the S configuration and

- have identical or different configurations. Particularly preferred compounds of the
formula | are those in which the carbon atom which carries the residue A and the

30 imidazolidine residue is present in the S conﬁguration, i.e. in the configuration with

respect to this stereocenter which is shown in the formulae la and Ib. Particularly
preferred compounds of the formula [ are also those in wh_ich the carbon atom which




20 R R3 . RAAR2E HCF3CF3i sobut yl phenyl COO C3H7 HCF3CF3i sobut yl phenyl CH20H
HCF3CF3cycl opr opyl net hyl - phenyl COOH HCF3CF3cycl opr opy$ septeyibepb@asy| COONa
HCF3CF3cycl opr opyl net hyl - phenyl COOC2H5

HCF3CF3cycl opr opyl net hyl - phenyl COO1C3H7

HCF3CF3cyal @prspy | net hyl - phenyl CH2OH CH3CH3i sobut yI nepbykfiaod7

HCH3CH3i sobut yl net hyl COONa HCH3CHS3i sobut yl net hyl COOC2H5 -

HCH3CH3i sobut yl nmet hyl COO C3H7 Hwi sobut yl met hyl CH2OH

HCH3CH3cycl opr opyl net hyl - net hyl HCH3CH3cycl opr opyl net hyl - met hyl COONa
HCH3CH3cycl opr opyl net hyl - net hyI COOC2H5

HCH3CH3cycl opr opyl net hyl | COO C3H7 CH3CH3cycl opr opyl net hyl - net hyl CH2COH
HCF3 CF&irgehineydram %iwmﬂm}é@m@n&tﬁaﬁ h daeemu fa 12 and Ic. if

crocr ot SRR Meeblod s R AT SEPA A b oo

gCF3CF;a§1f§£ﬁe@mmmduﬁes th,d/ cansdratba@iieh @Hé?&ca/grbop by ltrmt$1yl met hyl COOC2H5
Sept enpe 005 02/ 072573 P
P confi g{ira’uon if Ry\p methyl, eﬂr%yl or lSC-[)UF F?t%as]iﬁezi configuration. Very

5 particularly preferred compounds of the formula | are those in which the two above-

mentioned stereocenters are present in the configurations shown in the formula la.

' Preferred compounds of the formula | are those compounds in which one or more of

the residues have preferred meanings or have a specific meaning selected from the

10 meanings includéd, the present invention relating to all combinations of preferred
meanings and/or specific meanings of residues. Examples of preferred compounds
are, for example, compounds in which, simultaneously, R', R?, R* and R® are methyl
and A is isobutyl, or compounds in which, simuitaneously, R', R?, R* and R® are

- methyl and A is cyclopropylmethyl, or compounds in which, simultaneously, R'is

15 methyl, R? and R* are triflucromethyl, R® is methy! and A is isobutyl, or compounds in
which, simultaneously, R’ is methyl, R® and R* are trifluoromethyl, R® is methyl and A
is cyclopropylmethyl, or compounds in which, simultaneously, R is hydrogen, R3, R*
and R® are methyl and A is isobutyl, or compounds in which, simultaneously, R' is

| hydrogen, R®, R* and R® are methyl and A is cyclopropylmethyl, or compounds in
20 which, simultaneously, R' is hydrogen, R® and R* are trifluoromethyl, R® is methyl
and A is isobutyl, or compounds in which, simultaneously, R' is hydrogen, R® and R*
are trifluoromethyl, R® is methyl and A is cyclopropylmethyl, and the other groups
have the general meanings indicated above in the compounds of the formula | or
have preferred meanings or have specific meanings from their respective definitions.
25 -

Particularly preferred compounds are, for example, compounds of the formula |, in
which
A is cyclopropylmethyl- or isobutyl;
E is -CO-R® or -CHp-OH;

30 Zis oxygen;

' R'is hydrogen or methyl;




RLR3 HCF3 HCF3 R4 A R2 CF3 cyclopropyl nethyl- nmethyl CF3

cycl opropyl nethyl - nethyl E COO C3H7 CH2OH The i ndiw&édptambset 2005 ur al

el enents in the conpounds of the fornula | according to the invention
preferably have the foll owi ng neani ngs, which they can have independently
of one an@ihrs7h R2 is preferably (Cl-C4)-al kyl whi chcgaslpisubstituted
by one or nore fluorine atons, or pyridyl, or unsubstituted phenyl, or
phenyl which is substituted by a t hyl enedi oxy residue or an

et hyl enedi oxy residue, or phenyl ich is substituted by one or two
(Cl-C4)-al koxy groups. The al kyl group representing R2, which can 10

optionally be substituted by fluorine, {s in parficular one of the groups
met hy| R istpyyifyl, unssiépitsied phepyl; phanyh whigh Wubéhfg?%f, by %D}eﬁﬁyqu\‘it?i%%t hyl . The

al koxy ti j i i ol (o, particul ar

et oS ira el SRlferieBigRy PrgiLe, pb R RERRSARROCy Be B o 3.
unsubsCitalitaxg gehasy br, (QatGupralkylaiicihcansbs abisstituted by obg oameed fiariBRedi oxy
“residue or an ethyl enedi oxy residue or phenyl which is substituted by. 15
one or O[S met hoxy groups. Very particularly preferably, R2 is nethyl, '
unsubsi Lk pd . or pyridyl. R3 and R4 can be identical or different.

" Pre ergb%?}? Rt ﬁ%eqf‘?/\glwéroups R3 and R4 are identical. In one enbodi nent of

t he prB3ismoethfvention, R3 and R4 are both methyl. In 20 another enbodi nent

of thegpr Nt 4 RVeAt. d R4~ a t | thyl. An al kyl
group. Fr*ek?ﬁ@@'é’%%”r f%‘ :aﬂ%cy tljﬁ"@gﬁ(cﬁg:@ég‘g?ﬁtd&{a h@b%%&gén@mg'r more fluorine
at ons, inil theieftercaioynetic imhirydndgniatupes thareef mydll igkiotip or a tri fl uor onet hyl

?nr)(r)gp{cgr@%ﬁﬁwg{qghﬁs%lg’gicgf?ytlol%réb%@?@-al kyl, which can be substituted by one or

10
Very particulary preferred compounds are, for example, compounds of the formula |,
in which
A is cyclopropylmethyl- or isobutyl;
E is -COOH, -COOC;Hs, -COQIC3Hy or ~CHz-OH;
15 Zis oxygen;
R'is methyl,
R%is byridyl, unsubstituted phenyl, phenyl which is substituted by a methylenedioxy
residue or an ethylenedioxy residue, phenyl which is substituted by oneoriwo
methoxy groups, or (C1-C,)-alkyl which can be substituted by one or more fluorine
20 atoms; | '
- R®and R* are methyl;
R® is methyl;
in all their stereoisomeric forms and mixtures thereof in all ratios,
and their physiologically tolerable salis.
25
Especially preferred compounds are, for example, compounds of the formula |, ip
which
A is cyclopropylmethyl- or isobutyl;
E is -COOH, -COOC;Hs, -CO0IC3Hy or -CHz-OH;
30  Zis oxygen,;
R'is methyl;
R? is unsubstituted phenyl, pyridyl, methy! or 2,2,2-trifluoroethyl;




_the

25 atons.. Particularly preferably, R5 is nethyl or trifluoronethyl, very
“particularly preferably methyl. R6 is preferably hydygsptembef2sdss) - al koxy,
phenyl - (Cl- C4) - al koxy, phenyl oxy or amino (NH2), particularly preferably
hydr oxyl, (Cl-C6)-al koxy or am no, very particularly 9 Septenber 2005 WO

02/ 07257 PelhEr92/ 01917 22 preferably hydroxyl or (OpefRpmaldifXy,
especially preferably hydroxyl or (Cl-C4)- al koxy, in particular hydroxyl.

R7 is preferably hydrogen or (C. -Cﬁq-al kyl, particularly preferably
“hydrogen or nethyl, very particul y preferably hydrogen. E is preferably
-COR6, -COH -CH2-OH or -CH2-OCH3, particularly preferably -CO RG,
-CI—|2-O—|30r -CH2- OCH3, very particularly preferably -CO R or -CH2-CH,

nor eov & apd & @rapiefh,000H, - COOC2H5, - COO C3H7 or -CH2-OH, in particul ar
10 C%l e enbodi nent of the present invention Z is sulfur, in
anot her ’e‘gn!t'gm%ﬁent Z is oxygen. 15 In one enbodi ment of the present
'i(nve;u g0:1] tﬂeiri)sﬁarémgomaﬂifum ﬂ:{i)(&ﬁﬁ)dmes({f%raﬁtidﬂﬁll patiop,?/l res: due;h I .

CH3) 2CH- -),, I n angther odinent A is the cycl opropyl nethyl residue
(cycl oﬁ'ﬁ‘i‘)ﬁ;ﬂ‘ﬂ legaglcﬁﬁx‘{éﬁ%ﬁﬁﬁrs@',sw n one enmbodi ment of the present invention
- R "igs hydrogen and in another enbodinent Rl is nethyl. 20 Preferred
“conmpounds of the formula | are those which have a uniform-configuration on
one or Patticeladiiiespecidigmrefesed compewtuispire, fonexanle fopmeuadoed ai ch carri es

the rgsi R2 . .and/ or on the carbon atom which carries the residue A and
__iﬁ'ﬂg%r ]nd’f'mg'resi due. L. e., conmpounds are preferred which are

pr esend ig eydopropyi@ethyi-or isebsignt i al |y uni form configuration on one or nore
chiral _centers, ei h&e{r i‘g th 25 co f}i_gurati on or in the S configuration,
but nof - @RARERCgklar QO@WE\P&?HE sexpl ai ned, the individual chiral
ceqbergig&ﬁgﬁse conpounds of the formula I can independently of one

anot her ha the R configuration or the S configuration and
R'is methyl; .

R?is unsubstituted phenyl, pyridy! or methyl;
R and R* are methyl;
R? is methyl;
15 in all their sterecisomeric forms and mixtures thereof in all ratios,

and their physiologically tolerable salts.

All above definitions of subgroupé of the compounds of the formula | apply
analogously for compounds of the formula | in which R® and R* are both
20 'triﬂuoromethyl instead of methyl. Thus, for example, particularly especially preferred
compounds are also compounds of the formula I, in which
A is cyclopropylmethyl- or isobutyf; |
E is -COOH, ~COOC,Hs, -COOCICaHy or ~-CH2-OH;
Z is oxygen;
25 R'is methyl;
R? is unsubstituted phenyl, pyridy! or methyi;
R® and R* are trifluoromethyl;
R® is methyl;
in all their stereoisomeric forms and mixtures thereof in all ratios,

30 and their physiologically tolerable salts




have identical or different configurations. Particularly preferred
conpounds of the fornula | are those in which the cd Bepteabon2qis ch
carries the residue A and the 30 im dazolidine residue is present in the S
configuration, i.e. in the configuration with respect to this sfereocenter
whi ch ivwo9B@Me;i N the fornmulae a and | b. Particular},.r ﬂ%ﬁkgared conpounds
of the formula | are also those in which the carbon atom ch 9 Sept enber
2005 WO 02/ 072573 PCT/ EPQ2/ 01917 23 carries the group R2 is present in the
configuration shown in the formuld@ la and Ic. If R2, for exanple, is

. phenyl, substituted phenyl or pyridyl, in these particularly preferred

conp : C ich carries.th rqup R2 has the S

cont B o AoBRR BhaR bl lefregdi invepion. dndfhdt Provided amaropses for the

conf prppasdtioorof cdetppuddspal the Fornauls ¥ aBrdfiféd BOVeD PRI Ehnfsel h@a&sﬁ{; gula | are
menti oned stereocenters are present in the

those in which the t ove-

conf PB{UPSW‘%%@"%FWH@W aeomperynd of tha forpuierlly r ed conpounds of the formul a
| are those compounds in which one or nore of the residues have preferred
meani ngs or have a specific nidg sepected fromthe 10 neani ngs incl uded,
the present invention relatinfitoljall ¢onbinations of preferred meanings
and/ or specifig neanings of-4 esidu | es of preferred conpounds are,
for exanple, fonpaq nd<Ci n ichy sipultantously,, ;Rl, R3, R4 and R5 are

[

met hyl ang sobut ) or c nds in whi cH’,iz i eously, R, R3,
R4 _and R Pt hy|—@nd W _is/cycl Bgropyl methyl, or|conpounds in which,

si mul t aney Rei §1 12 /hyl, R3 and R4 are triflygfonethyl, R5 is nethyl

and A is isobutyl, or conpounds in which, sinultaneously, R is nethyl, R3
and R4 are trifluoromethyl, R5 is nethyl and A is cycl opropyl nethyl, or
conpounds in which, sinmultaneously, Rl is hydrogen, R3, R4 and R5 are

met hyl and A is isobutyl, of conmpounds in which, simyjtaneously, R is
hydrogen, R3, R4 and R5 are nmethyl and A is cyclopropyl nethyl, or conpounds

in i ' 1 ' I n nd R4 are triflugronethyl,
R et/ 2RI ROIRIEIRS e S0t 86k o @R ro0hs aia ezl v, R
i s lygraigetrd i@ anid the forar ef pretdrsas; anetihigte GRB HyBrdxREdisbny@NE 14C6)
Cyc'a?lporx%é(rbo 3;] %chmtiv%{é% cta%eox%chaecrid génovlépl\?es.

The compounds of the formula | can be prepared, for exampie, by condensation of a

compound of the formula Ii

2 HIE




have the general neanings indicated above in the conpounds of the formula I
or have preferred nmeani ngs or have specific nmeani ngs9 SeptentbleeR005 especti ve
definitions. 25 Particularly preferred conpounds are, for exanple,
conmpounds of the fornmula I, in which Ais cyclopropylnethyl- or isobutyl;
Eis -COR6 or -CH2-OH; 30 Z is oxygen; R is hydrogen or nethyl; 9

Sept enber 2005 WD 02/ 072573 24 PCT/ EP02/01917 R2 is pyridyl, unsubstituted
phenyl, phenyl which is substituted byyg, methyl enedi oxy residue or an

et hyl enedl oxy residue, phenyl which is substituted by one or two (Cl-

C4) - al koxy groups, or (Cl-C4)-alkyl which can be substituted by one or nore

fl : t hy t hyl hydr oxyl
(C1- C5) - ARE he FFHag enia] tr@g?&@smem ok R shd 6t ad defiit t hei 1

Byt ol oo e e B ES AR Drodrt il od b HsPe HES mouinas
areI for '@RFQF%‘I sl fogo mp duhegomn of lbreCtﬁreonsuEiad Where@ isshydrivosaiteny!, (Cq- o
101,00 ORYLBEL MRl il i MRS %wamﬁﬁyacwphewl |

whi ch i scbiubeb&s ondotide egteds.net hyl enedi oxy

In the condensation of the compounds of the formulae Hand ill, as a rule it is
“necessary that a carboxylic acid group which is present but is not involved in the
condenéation reaction is protected by a reversible protective group and then is
present, for example, in the form of a suitable (C;-Cq)-alkyt ester such as the tert-
butyl ester or the benzyl ester. When compounds of the formula | are to be prepéred :
in which the group E, for example, is a hydroxycarbonyl group or a group which is to
be prepared from a hydroxycarbonyl group, in the compounds of the formula ill', for
example, the residue E can first be a hydroxycarbonyl group present in protected
form and then, after the condensation of the compouhds of the formulae Il and lil, the
'hydroxycérbonyl group can be liberated and/or the desired final group E can be

synthesized in one or more further steps.




resi due or an ethyl enedi oxy residue, phenyl which is substituted by one or
two net hoxy groups, or (Cl-C4)-al kyl which can be subSeptentbed2@3p one or
nore fluorine 20 atons; R3 and R4 are nmethyl; R5 is nmethyl; in all their
stereoisorneric fornms and m xtures thereof in all ratios, and their

physi ol ogvcc@lolas7x ol er abl e salts. 25 Especially preferpedrg@mpaunds are, for
~exanpl e, conpounds of the formula I, in which A is cyclopropylnethyl- or

i sobutyl; Eis -COON, -COOC2H5, -CQa C3H7 or -CH2-OH;, 30 Z is oxygen; Rl
is methyl; R2 is unsubstituted phenyl, pyridyl, methyl or
2,2,2-trifluoroethyl; 9 Septenber 2005 WD 021072573 PCT/ EP02101917 25 R3
and R4 are nethyl; R5 is methyl; in all their stereoisoneric forns and

m xtures thereof in all ratios, and their physiologically tolerable salts.

Parti CP@hPs)brﬁgmﬁét@hb %r@ﬁ@‘ ﬁrrergegugfsomewemb@h@mér@rd iBMARD desiregonpounds  of
the fornmula I, in I's cyclopropyl nethyl- or isobutyl; E is -COOH,

coocziumtior@wogamcrardmgmmmstorm@rmya wg@mcqasw knowa oihe R2 i s
unsubsgL iyl ePNRIE artPHS Hhhnp, 2 ERRY broupBhiddaif¥e %ﬁve%a% a

5 carboxylic acid group by hydrolysis can be designated as a precursor for this group.
An alcohol group which can be oxidized to an aldehyde group can be designated as
a precursor for this group. Examples of protective groups which may be introduced
- before carrying out a reaction or a reaction sequence and are later removed again
have already been mentioned.
10
For the condensation of the compounds of the formulae [t and 1, the coupling
methods of peptide chemistry which are well known per se to the person skifled in the
art are advantageously used (see, for example, Houben-Weyl, Methoden der
Organischen Chemie [Methods of Organic Chemistry], Volume 15/1 and 15/2, Georg
15 Thieme Verlag, Stutigart, 1974). Possible condensing agents or coupling reagents
are, for example, carbonyldiimidazole, carbodiimides such as
dicyclohexylcarbodiimide (DCC) or diisopropylcarbodiimide,
O-((cyano{ethoxycarbonyhmethylene)amino)}-N,N,N',N'-tetramethyluronium
tetrafluorcborate (TOTU) or propylphosphonic anhydride (PPA). The condensations
20 can be carried out under standard conditions which are well known to the person
 skilled in the art. In general, they are carried out in an inert solvent or diluent, for
‘example in an aprotic solvent such as N,N-dimethylformamide (DMF), dimethyl
sulfoxide (DMSO), N-methyl-2-pyrrolidone (NMP), tetrahydrofuran (THF) or _
-dimethoxyethane (DME). Depending on the condensation carried out in the individual
25 case, it may be advantageous fo add a base such as a tertiéry amine or auxiliary
- reagents, for example an N-hydroxy compound such as 1-hydroxybenzotriazoie
(HOBT). The work-up of the reaction mixture and a purification of the product can be
carried out according to customary standard processes. After the condensation, the
protective groups present are removed in a suitable manner. For example, benzyl
30 groups in benzyi esters can be removed by catalytic hydrdgenaﬁon, or protective
groups of the terf-butyl type can be removed by freatment with & suitable acid. The

- preparation of the compounds of the formula | can also be carried out, for example,




R5 is methyl; 15 in all their stereoisoneric forns and m xtures thereof in
all ratios, and their physiologically tolerable salt$Seplembahal@b
definitions of subgroups of the conpounds of the forrmula | apply

anal ogously for conmpounds of the fornmula I in which R3 and R4 are both 20

trifl uor ewedzyis7d nstead of nethyl. Thus, for exanpl e, ppibirpuhiarly
especially preferred conpounds are also conpounds of the formula I, in
which A is cyclopropyl nethyl- or isobutyl; Eis -COOH -COOC2H5, -COO C3H7
or -CH2-OH;, Z is oxygen; 25 Rl is 4fthyl; R2 is unsubstituted phenyl,
pyridyl or methyl; R3 and R4 are trifluoronethyl; R5 is methyl; in all

. their stereoisoneric forns and m xtures thereof in all ratios, 30 and

t hei r phygpitbésiging did yorhpdieiaistepwisal drsa QolRbpiaselato@BR5o\0s108HAY 2573

PCT/ EPQ2/,01917, 26 Accordi,ng ,to a second .aspect of the present invention,

t here P?tllﬂd%v'izagﬁlgdmﬁ?‘b%e@g”t?ogfm? incvidpaly ‘i“iCB#’ia‘@ﬁe"% 8’%‘%@5 of the

for nul golecafe ifl fiffrest BAMResWNi ch conprises reacting a conpound of the
formula Il with a conmpound of the formula 11l 11 Il where A E Z, R, R2,

- R3, R4 and R5 are as defined above or functional groups are present in
B S oo L PAESUARABIPBET o b o
der i vasynilessizethaxcomimptostsanalbogbddy fookstiskiown standdrd ppoiseselomf or exanpl e,
by Congtgﬂﬁxgtéo?nrﬁo%];}dg wh%ﬂrgeg ggrgrﬁ%];ciatﬂ@%vfai agbr!rg c|c>|€jl inltium are obtainable
o according fo or analogously to Iiteratu.re. procedures.. For example,. optically act.ive
3-substituted 3-aminopropionic acids of the formula ill or their esters, in particular
10 3-phenyl-3-aminopropionic acid esters, can be prepared from the corresponding
3-substituted acrylic acids, which in tumn are obtainable from the corresponding
aldehydes. The 3-substituted acrylic acids are converted using oxalyl chloride into
the acid chlorides and these are converted using an alcohol into the esters, for
examples using tert-butanol into the tert-butyl esters. For the introduction of the
15 amino group, the esters are then reacted with the lithium salt of an optically active
amine, for example the lithium salt of (R)-(+)-N-benzyl-N-(1-phenylethyl)amine, and
then the benzyi group and the phenylethyl group in the 3-substituted tert-butyl 3-(N-
benzyl-N-(1-phenylethyl)Jamino)propionate obtained are removed by catalytic
hydrogenation. For the preparation of compounds of the formula 1l in which E is the
20  hydroxymethyl group CHoOH or an etherified hydroxymethyl group, it is possible to
employ in the condensation reaction 3-substituted 3-aminopropanols or their ethers
which are obtainable from the 3-substituted 3-aminopropionic acids or their esters by
reduction of the acid.group or the ester group, for examplé from the ethyl ester or .-
tert-butyl ester, using lithium aluminum hydride or lithium aluminum
25 h_ydride/aluminum trichloride.

Compounds of the formula |l can be prepared, for example, by first reacting

compounds of the formula IV

\/=0 v
4

- 30




with a conpound of the fornula 111, 111 9 Septenber 2005 26a where in the
formulae 11 and 111 the groups A E Z R, R, R, FiSaplamisr 29 defi ned
~as indicated above or alternatively functional groups can be present in
these groups in protected formor in the formof precursors, and where G
i s hydroxyeewdmnyl , (CL C6}-al koxycarbonyl or activat edrepsReeylic acid
derivatives such as, for exanple, acid chlorides or active esters. In the
condensati on of the conmpounds of the formulae Il and IIl, as a rule it is
necessary that a carboxylic acid grolup which is present but is not involved
in the condensation reaction is protected by a reversible protective group
and then is present, for exanple, in the formof a suitable (G -Cs)-al kyl
ester such as the tert- butyl ester or the benzyl ester. Wen conpounds of

t he formul re to b [ ed.,, I ich roup E, for exanple, is a’
nydr oxJoaFBshy R Gebli s SRt APe e ey BBpdel chtasain om
hydroxmyamfb@,nylgivgrcgu@ouhdebhﬁemmmmmds of the formula 111, for exanple,
the residue E can first be a hydroxycarbonyl group present in protected
formand then, after the condensation of the conpounds of the fornulae II
and 111, the hgyd@oxycar bonyl group can be liberated and/or the desired
final group ERan||lbe synthesized in one or nore further steps. 9 Septenber
2005 WO 02/ 07257 CT/ EP02101917 27 Precursors of functional groups are
groups whi cR beNtlonverte® into the desired functional group according
~to the customar ;_@t hesi s processes known to the person skilled in the
art. For exanpl @ awcyano group which can be converted into a carboxylic
aci & group by hydrol@si s can be designated as a precursor for this group.
An . al cohol group which can be oxidized to an al dehyde group can be
designated as a precursor for this group. Exanples of protective groups
whi ch waijchlzee thehreskiieg dith an alkylating reagent of the formula LG-CHA-G, which

introduces the residue of the formula -CHA-G info the molecule, to give compounds

of the formula VI,
10
- O
1t
RY—" "N 6 Vi
=
H %%
where A, R, R* and G are defined as indicated above. The reaction of compounds of
the formula VI with a second alkylating reagent of the formula VI,
15

R' > R0
)L LG
NN it
H H -

in which Z, R! and R® are defined as indicated above, then leads to the
corresponding compounds of the formuia {l. The group LG is a nucleophilically

20 substitutable leaving group, for example halogen, in particular chiorine or bromine, or
sulfonyloxy such as tosyloxy, methylsulfonyloxy or trifluoromethyisulfonyloxy.




before carrying out a reaction or a reaction sequence and are |ater renoved
again have already been mentioned. 10 For the condenSeRigmbes2¢0se
conpounds of the formulae 11 and Il1l, the coupling nethods of peptide
chem stry which are well known per se to the person skilled in the art are
advant agemuelo2sased (see, for exanpl e, Houben-Weyl, Mpehespnider

Organi schen Chem e [ Met hods of Organic Chem stry], Volune 15/1 and 1512,
Georg 15 Thieme Verlag, Stuttgart, 1974). Possi bl e condensing agents or
coupling reagents are, for exanpl &0 car bonyl di i m dazol e, carbodlim des
such as dicycl ohexyl carbodiim de (DCC) or diisopropyl carbodiim de,

O ((cyano( et hoxycar bonyl ) net hyl ene)ami no)-N,N, N ,N -tetramethyl uroniu m

t et r af Qoomoadaokthe Taii)a ibcampalep Yk premsged rivroexanipa) bydeadtiRBA) . The

condensat i ons an rried out under. standar ndi,ti ons which are
wel | kABRROY ?fﬁgeg%?‘é'%gv ﬁ@‘ﬁ{yl"}"gba f%gﬁﬂte‘%aﬁ!i’? %OrrPH'%dé(‘?g@'ﬁﬁ!)'they are carried
out i ncglﬁa(OFﬂ-Cl—Eikb{WhiQﬁ LGiib bl@i&bbeof)ﬁﬁﬁcalf?éamittﬁablé I@avmr@np gssol vent such
as N, N-di net hyl f ormani de (DMF), dinmethyl “sul foxide ( 0) ,

N- net hgkplaingd epeys, @ give aumpound of rfermsiavllh (THF) or  di met hoxyet hane

( . Depending on the condensation carried out in the individual 25.
case, it may be advantageous to add a base such as a tertiary am ne or
auxiliary reagents, for exa@ple gn N-hydroxy conpound such as

1- hydr oxybenzotri azole ( )./‘é’t\e wor k-up of the reaction m xture and a
purification of the pradu ca carried out according to custonmary
standard process&0Q Affer the ondeﬁsation, the protective groups present

~are renoved in a sujtable r. For exanpl q{} benzyl 30 groups in benzyl
esters can? 1) hy @at al éic hydr ogenat gn, or protective groups of
the tert-butyl tyype.can be renoved by treatnent with a suitable acid. The

preparation of the conpounds of the fornula 1. can also be carried out, for
exanpl e, 9 Septenber 2005 WO 02/ 072573 PCT/ EP02/ 01917 28 by synt hesi zi ng

t he congounds stepw se_on a solid phase accor di ng ts0 customary nmethods, it
bei ng Beithe Maapino indicairdealove aPALifor dufdi Rsfy @88 i anddi@ et s of the

amino protective group, for example tert-butoxycarbonyl or benzyloxycarbony!. After

10 removal of the protective group PG, the compounds of the formula 11 are obtained by

" reaction of the resulting amino group HaN mit phenyl isocyanate, phenyl isothio-

cyanate, 2-methylphenyl isocyanate or 2-methylphenyl isothiocyanate. Just like
campounds of the formula Vill, compounds can be preparéd and employed in the
synthesis in which in the formula VIil the group PG-NH- is replaced by a group which

15 - is a precursor for an amino group and which is then converted into an amino group in
a further reaction step. For example, a compound of the formula VI can firstly be
reacted with a nitro compound of the formula 4-O,N-CgH3{(OR®)-CH-LG to give a
compound corresponding to the compound of the formula VIII, then the nitro group
can be converted into the amino group, for example by catalytic hydrogenation, and

20 then the amino group can be converted into the desired compound of the formuia Il
using phenyl isocyanate, phenyl isothiccyanate, 2-methylphenyl isocyanate or 2-
methylphenyl isothiocyanate.

In general, the individual steps in the preparation of the compounds of the formula |
25  can be carried out according to or analogously to known methods familiar to the

person skilled in the art. Depending on the individual case, it may be appropriate in

any steps in the synthesis of the compounds of the formula |, as already explained,

temporarily to block functional groups which could lead to side reactions or undesired




nol ecule in different sequences. 5 The am no conpounds of the formula |11
are comercially availabe or can be synthesized accdtdepigmber 05

anal ogously to well-known standard processes from starting conpounds which
are comrercially available or in turn are obtainable according to or

anal ogousqyoziooashi t erature procedures. For exanpl e, opbigabdisreti ve
3-substituted 3-am nopropionic acids of the fornmula Ill or their esters, in
particular 10 3-phenyl-3-ami noprop ionic acid esters, can be prepared

- fromthe corresponding 3-substi t utdd acrylic acids, which in turn are
obtai nabl e fromthe corresponding al dehydes. The 3-substituted acrylic
acids are converted using oxalyl chloride into the acid chlorides and

t hese mastiowhyenecas ot pytenivapooh straiegy suitdteioghé epaxifid syntheslsanpl es usi ng
tert-butapol into the tert-butyl esters. For the introduction of the 15

ami no BB W REPeIUels knaiuin HRReealssRdindhe ot ¢ nium salt of an
optically active anine, for exanple the lithiumsalt of

- (R -(-1L-)-Nbenzyl - N-(1-phenyl et hyl ) am ne, and then the benzyl group and
t he phefypednds of dheipsnmule fraee absodighdtizined ag fallews- Bymgpngofneaction of

benzyl gl . : 2 ' [ ORE j by catalytic
nydPogiprnRaRAG Yl BFLRAEN Bt BRR oliel X SBHAY FRE BRI, ™ 2 v o
E i s tésters2etylrostirexterteiuyl lesigroonbebiia @stens, veticretdmpadndedrdhydr oxynet hyl
group, ,jt.is possible t enpl oy in the condensation reaction 3-substituted -
B R A e S R L A
-3- subsfoithitb®d 3- am nopropi onic acids or their esters by reduction of the
acid group or the ester group, for exanple fromthe ethyl ester or
tert-butyl ester, using lithiumalum num hydride or |ithium alum num 25.

hydride/alum numtrichloride. Co unds of the formula Il can be prepared,
for exanple, by first reactingr®cgnpounds of the fornula IV IV 30 9
- Sept enber 2005 WO 02/ 072573 g@jﬁ(EPOZ/OlQl?
' OCH,

' s Ro R
Jj\ NH iX
fatiwaT
0 H H |

in which Z, R", R?, R* and R® are defined as indicated above, with an isocyanate of
the formula X,

15 R

for which the above definitions of A, E and R? apply and which is obtainable
“according to standard processes from the corresponding corhpound which instead of
the isocyanate group contains an HzN group, urea derivatives are bbtained, for
20 example compounds of the formula X,




in a Bucherer reaction, for exanple wi th ammoni um car bonate and potassi um
cyani de, to give conpounds of the fornula V which are® Baeiampeaddd®d with an
al kyl ati ng reagent of the formula LG CHA-G which introduces the residue
of the formula -CHA-G into the nolecule, to give conmpounds of the formula
VI, 10 Viyohaes7A, R3, R4 and G are defined as indi catpdepayqs The

reacti on of conpounds of the fornula VI wth a second al kyl ati ng reagent
of the formula - VIl, 15 LG VIl in which Z, R and R5 are defined as

i ndi cat ed above, then leads to the3Zcorrespondi ng conmpounds of the formula
li. The group LG is a nucleophilically 20 substitutable |eaving group, for
exanpl e hal ogen, in particular chlorine or bromne, or sulfonyl oxy such as
t osyl oxy, nethyl sul fonyl oxy or trif@duoronethyl sul fonyl oxy. 9 Septenber 2005
WO 02/ 072573 PCT/ EP02/ 01917 30 Rb U@@ﬁ of the fornmula it can al so be
prepared, for exgnple, Dy reagli a ~cofrpound of the formula Vi firstly
with a reagent ¢ tie R& nul a™(PG NH+

nucl eophi licg su titIeIf}iin

conpound of @ 0 H @ PG wWifier e t hiy" meany ngsEi ndi cat ed above apply
for A, G R A and RS 3 PG i s any am noliprotdgtive group, for exanple
tert-but oxycarbonyl or benzyl oxycarbonyl . MPter TO renoval of the
protective group PG the conpounds of the forrmula Il are obtai ned by
reaction of the resulting am no group H2ZN mit phenyl isocyanate, phenyl

I sot hi @r which the definitions indicated above apply. The compounds of the formula Xl can

H3(IPR5) - CH2- LG in which LG is a
e ai ned”above, to give a

then be cyclized by heating with acid to give the compounds of the formula |. The

5 cyclization of the compounds of the.formula X! to the compounds of the formuia | can
also be carried out by treatment with bases in inert solvents, for example by
treatment with sodium hydride iﬁ an aprotic solvent such as dimethylformamide.
During the reactions, as explained above, functional groups can be present in

protected form.

10
' Compounds of the formula | can alsc be obtained by reacting a compound of the
formula IX with an isocyanate of the formula XI|
o A |
D:C:N/I\"rc’1 XII
0
15

in which A has the meénihgs indicated above and Q, for example, is an alkoxy groﬁp,
- for example a (C4-Ca)-alkoxy group such as methoxy, ethoxy or tert-butoxy, or a (Ce-
C14)—aryl-(C1-C4)¥alkoxy group, for example benzyloxy. In this reaction, a compound
of the formuta X!Hf is obtained, | '
- 20
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cyanat e, 2-nethyl phenyl isocyanate or 2-nethyl phenyl i sothiocyanate. Just

|i ke conpounds of the fornuia Vill, conpounds can be PeRIpRPRIFLUN/A enpl oyed
in the synthesis in which in the formula VIIl the group PG NH is replaced
by .a group which 15. is a precursor for an am no group and which is then
convertegvomioes@ amno group in a further reaction s¢eRpizg7exanple, a
conpound of the formula VI can firstly be reacted wwth a nitro conpound of
the formula 4-02N- C6H3(OR)-CH2-LG to give a conpound corresponding to the
conpound of the formula VI, then3Bhe .nitro group can be converted into
the am no group, for exanple by catalytic hydrogenation, and 20 then the
am no group can be converted into the desired conpound of the fornula I
usi ng phenyl isocyanate, phenyl isothiocyanate, 2-nethyl phenyl isocyanate
or 2- nethylghenél jsgthﬂo&gagate. In general, the individual steps in the
~ pr eparigtwhich 8f Qt BeRc divpBuaeisRogretdedingd gmindicated aBoveaihis iz fieni ed out

- accor di . t L son skilled

e el ARREASEU Y adPorst ik, 2Rt iBovb i O clkea®it 200 T any

st eps dfith¢ bempyurideasitise formtiae] corpoumpts naf of teefofonledl®, 1, as al r eady
explLai ned, tenporarily to block functional groups which could |lead to side
reaftions or undesired 9 Sept enber 2005 WO 02/ 072573 PCT/ EP02/ 01917 31
reactions by neans of a protectivqggroaﬁ strategy suited to the specific

synthesis problem which procéﬁur i s‘lknown to the person skilled in the
art. Conpounds of the formul g | al b

of reaction of g8 NosuwgyituUtediani f¥ aci

for exanple of Ahe t hyl\_est er sy—eghyl

esters, whig ; obrain e according to standard- processes,
for exanple oufyds e formula I X Ix 10 in which Z, R, R3, R4
and R5 are defined as inditated above, with an isocyanate of the formula
X, .

obt ai ned as follows. By neans
s or preferably of their esters,
ters, terXPbutyl esters or benzyl

in which A, Q, Z, R', R®, R* and R’ are defined as indicated above. It is then possible
in.the compound of the formula XIV, for example by hydrolysis, to convert the group
| 10 CO-Q into the carboxylic acid group COQH. If the cyclization of the compound of the
| formula XIit to the compound of the formula XIV is carried out using an acid, the
' conversion of the group CO-Q into the group COOH can also be carried out

simultaneously with the cyclization. By subsequent coupling with a compound of the
formula Iil, as described above for the coupling of the compounds of the formulae !

15 - and Ill, a compound of the formula | is then obtained. In this synthesis process, too,

functional groups can be present in protected form or in the form of precursors.

A further method for the preparation of compounds of the formula [ is, for example,

the reaction of compounds of the formula XV,

20
- .
3 A
: 4
1 5 R N E
7 RQ H \C\ i
)N C NH o R
N N -
H H - ;




O=C=N x 15 H NyE R2 for which the above definitions of A E and R2 apply
and which is obtainable . according to standard proceskeeprtemaas 2405
correspondi ng conpound which instead of the isocyanate group contains an
H2N group, urea derivatives are obtained, for 20 exanpl e conmpounds of the
formul a Xooe78ept enber 2005 WO 021072573 H XI for whipefebhmislef i nitions

i ndi cat ed above apply. The conpounds of the formula XI can then be :
cyclized by heating with acid to gieﬁ/ t he conpounds of the formula |I. The 5
cyclization of the conpounds of th ormula XI to the conpounds of the
formula | can also be carried out by treatnent with bases in inert
solvents, for exanple by treatment with sodium hydride in an aprotic

sol venforsufden the definéens/intiseiedrabowe appurwitipphdsgeneacequivalentas expl ai ned

the f ol wiioid 80, s2BURENAER A AEAREE Totidh At SRR BB R e Tormua
| X Wi t landIC, ITsappy Ghaine Bef. 6t1e¢928&) 19, XI1 XI1 15 in which A has the neanings

i ndi cated above and Q for exanple, is an al koxy group, for exanple a
(Cl- 4} -al koxy group such as net hoxy, ethoxy or tert-butoxy, or a (C5-

Cla)= 1 | : ti ,
i S e P it ot .
e formula XVI,

XV]

/NH

PG

10 in which R’ and R* have the meanings indicated ahove and PG is an amino
protective group such as, for example, a benzyloxycarbonyl group, with a compound
of the formula XVII,

_ A
O
15

in which A has the meanings indicated above and Q' is a protected carboxylic acid

hydroxyl group, for example an atkoxy group such as tertﬂbutoxy, to give a compound

~of the formula XVIII
| 0
R® A
R N/Hfal XVl
H
NH o)

s




20 PCT/ EP02101917 32 9 Septenber 2005 WO 02/ 072573 PCT/ EP02/ 01917 33 in
which A, Q Z Rl, R3, R4 and R5 are defined as indi che@&deEBe05nmhi ch is
then <cyclized in the presence of an acid or a base, as described above for
the cyclization of the conpounds of the fornmula XI, to a conpound of the

formul a ob2ods® in which A, Q Z, Rl, R3, R4 and RS pgeeslgbisied as
I ndi cat ed above. It is then possible in. the conpound of the formula XV,

- for exanple by hydrolysis, to conv%rt the group 10 COQ into the carboxylic
acid group COON. If the cyclizatio Sof the conpound of the formula Xl to

t he compound of the formula XIV is carried out using an acid, the

conversion of t roup CO-Qinto the group COOH can al so be carried out

€9
si mul t Ereaok Py R\?vi RhPGRndg hiave dhe meanipgs idivsiaguahioveclodbe compointch a conpound

of the I : , AL 1 0g: conpounds

- of theoﬁ‘%rgr];ﬁgj%a@a %(M”lg%}r{g@?wé &ggggﬁg%aﬁ.'nthg'épé?%38\?%1?%1%?%@&@ hen

obt ai nie.arhino ighiup, By ekdrepiebyiydageaatidroin the faseaifiadrealzylgkapsonyan be present
in protected formor in tge formo%reciursop., A further r’rﬁﬁjhod for the
pr epar FCHBn2Ht D BEPYHATAR obe GhgroganicLiosira o give a &oripeHad oThge reaction of
congoupgsyuRfixikhe formula XV, 20 XV 9 Septenber 2005 WO 02/ 072573 34 for

whi ch the definitions indicated above apply, with phosgene or equival ents
(anal ogously to S. Goldschmdt and M Wck, Liebigs Ann. Chem 575 (1952),
217 and C Tro3ppb Chﬁm Ber. 61 (1928), 1431).

R N/H(Q' XIX
N‘< 0 -
H N

in which A, R®, R* and Q' have the meanings indicated above, can be carried out. For
10 the introduction of the carbonyl group, it is possible to use, for example, phosgene or
a phosgene equivalent such as diphosgene (analogously to the reaction of the
compounds of the formula XV explained above). As an intermediate, it is possible in
the conversion of the compound of the formula XVill into the compound of the
formu!a XiX, for example, for an isocyanate to occur or to be prepared specifically.
15  The conversion of the compound of the formula XVIII into that of the formula XIX can
' be carried out in one or more steps. For example, the carbony! group can be firstly
introduced and then in a separate step the cyclization can be carried out in the
presence of a base such as sodium hydﬁde as described for the cyclizations
mentioned above. Compounds of the formula XVIi in which PG is the
20 benzyloxycarbonyl Qroup can alsa be converted directly info compounds of the
formula XIX, without a synthetic building block such as phosgene being employed for -
~ the introduction of the carbonyl group. If compounds of the formula XVilt in which PG
is benzyloxycarbonyl are treated with a base such as sodium hydride, the
- compounds of the formula XIX can be obtained directly.
25
The compounds of the formula XIX can then be alkylated, as explained above for the
compounds of the formula VI, on the NH group using a reagent of the formuia VIi,

. and after conversion of the protected c_arboxylic acid group CO-Q' into the carboxylic




5 Conpounds of the fornmula | can also be prepared by firstly coupling a
conpound .of the fornula XVI, XVI 10 in which R3 and $demembet{¥5neani ngs
i'ndi cated above and PGis an amno protective group such as, for exanple,
a benzyl oxycarbonyl group, with a conmpound of the fornmula XVII, 15

PCTI EPO203.80529/1 | i n which A has the neani ngs indi capegephepde and Q is a
protected carboxylic acid hydroxyl group, for exanple an al koxy group such
as tert-butoxy, to give a conmpound f the formula XvViIl XViIl 20 9

Sept ember 2005 WD 02/ 072573 35 PCT/EP02/01917 in which A, R3, R4, PG and Q
have t he neani ngs indicated above. In the conpound of the fornmula XVilII
the protective group PG can then be renoved selectively from the am no

group, a9k 9rauR SI@H M asries gemaeynsis of the feemelad sapbesynlbagizedsy car bonyi

group, ; | I L cl.Qsur. .gi ve a conpound
of the c%@ 6%%%"%(?%%%;8%)@@% oﬁﬂech%a%\)(? h%g”a’hgﬁ%sﬁ'g\bggghe meani ngs

i ndi catpseceabdve, fugativrabgroaps careleh presentfoprotdded fremiontn hddorim oh of t he
carbonyl group, it is possible to use, for exanple, phosgene or a phosgene
equi vallEit & eh as di phosgene -(anal ogously to the reaction of the conpounds
of tdhe fornula XV expl ai ned above). As an internediate, it is possible in

the conversion of the conpound of the fornula XVill into the conpound of
t he Compounds of the formula | can furthermore be prepared by firstly reacting a

compound of the formula XX

R3
RMQ' XX

NH,
10

in which R®, R* and Q" have the meanings indicated above, with an isocyanate of the
formula Xil fo give a compound of the formula XXi,

| R Q a A
: ‘R"Je\» HN/LH/Q
. . XX
| ¢
H 0 O

in which A, R%, R*, Q and Q' have the meanings indicated above. The compound of
the formula XXl is then cyclized by treating with a strong acid, for example

semiconcentrated hydrochloric acid, to give a compound of the formula XXH.

Ra A
C 4 OH ’

20 . o

15




formula Xl X, for exanple, for an isocyanate to occur par ed
specifically. 15 The conversion of the conpound of th%éﬁa WBF’%E(;@\%I Il into
that of the formula XIX can be carried out in one or nore steps. For
exanpl e, the carbonyl group can be firstly introduced and then in a

separ at e W 7232 cyclization can be carried out in thermpieasance of a base
such as sodi um hydride as described for the cyclizations nentioned above.
Conmpounds of the formula XVII1I in vz{? ch PGis the 20 benzyl oxycar bonyi
group can al so be converted directl¥ into conpounds of the fornula Xl X

W thout a synthetic buildi ng bl ock such as phosgene being enpl oyed for the
I ntroduction of the carbon group. If conpounds of the formula XVIII in
whi ch @@mﬁwn%ﬁiyeiﬁm&lﬁéﬂwna@ berpsepased Wy firstid pepagingach as sodi um

hydrid t directly. 25 The
comouﬁ@?bgﬁn(fwg%?ﬁ@,awﬁ[%gg {EI}&:E ?éﬁ@h%‘?e@% ﬁ%é@%gl ai ned above for
t he cmmwmdﬁetzénen btkbmdaabdﬂyl gronp bigh N—(cgtm}mlmymb@w eagept of the
forrrul Eﬁ(g%@( onversi Oﬂﬁ‘g’ t he prot ec} g(car boxylic acid group
co Q wfﬂ@r CROODYISHRHR: S RSBV ) B KSRYCTIRAT EERD) 01917 36
aci g 5}5@3 SRARR gn be synthesi zed
as % cr| xg ?or tcﬁ% corrpouLHr}:Igiy[g%yCéﬂ)% Plgﬁdri]'ﬁu&}egtg{ and 1. Inthis
synt hesd)mpotmddlyd@eratmgdhe pm’a@ﬂed)om“bomloagd greup GO- @‘rlemcompvupdot ected form
| for pre e for an furthernore
be preéﬂﬁgé‘:’rﬁw %Okyg @@S%dgg‘%%é? %?C’{iﬁéo% XX 10 in
whi ch @rCﬁél!@ﬂ?bé&om\(eemﬁ eﬂ‘ﬁ%@-@ﬁatk@@lcémw GAHOYE )W t h an i socyanate
of the fornula Xl | to,give,a conpound of the fornmula XXI, XX
' aryloxycarbonyl and A, R° and R* have the meanings indicated, and cyclizing this
10 compound with a base such as, for example, sodium carbonate to the compound of

the formuia XXIi.

Compounds of the formula lla,

: R? O A ‘ |
< lla

15

in which A, Z, R", R®, R* and R® have the meanings indicated above, can then be
obtained by reacting the compounds of the formula XXil in the presence of excess
base, for example in the presence of an excess of nQbutyliithium, with an alkylating

20 reagent of the formula Vil and then acidifying. The 4-(3-arylureido)benzyl group or
4-(3-arylthioureido)benzyl group can also be introduced stepwise, .analogously to the
preparation of the compotnds of the formula Vil and the compounds of the formula !
obtained therefrom, into the compounds of the formuta XXII. |

.25  Compounds of the formula | in which the residues R® and R* are trifluoromethyl can
advantageously be prepared by reacting an isonitrile of the formula XX|Ii with 2-tert-
butoxy-4,4-bis(trifluoromethyl)-1,3-oxazabuta-1,3-diene of the formula XXV to give a
compound of the formula XXV,




15 in which A, R3, R4, Q and Q have the neanlngs |nd|§ated abov The
conpound of the fornula XXI is then cyclized by treat PR WP?%?%?strong
acid, for exanple sem concentrated hydrochloric acid, to give a conpound
.of the formula XXIE. 20 OH XXII 9 Septenber 2005 WO 02/ 072573 37

PCT/ EPO2Mal@b725@0npounds of the formula XXI'1 can al sopberpsn@pared by
firstly preparing a conpound of the formula XVI Il in which A, R3, R4 and
Q@ have the neanings indicated an 8PG i s an al koxycarbonyl group such as

- (C1-A4) - al koxycar bonyl, an (C6 Cl4)~=aryl-(Cl-C4)-al koxycarbonyl group such
as phenyl - (Cl - C4) - al koxycarbonyl, or an 5 (C6-Cl4)-aryl oxycarbonyl group
such as phenyl oxycar bonyl , converting this conpound by |iberating the
protected carboxylic acid group CO-Q into a conpound of the formula XVI|
in which COQ is the free carboxylic acid grou [QO“@H1 PG is

(G -CA4)- alkoxylgrbonyl C14) aryl - (Cl- C4) - al koxy¢lar béanyl or (C5-Cl4)-
aryl oxycar bonylj and A, R4 hav he nmeagF +ndi cat ed, _and cycli zi ng
this 10 conpou whh a ba nch exanpl e, ' onate to the
conpound:@FNf he ornula oun s of the flycmura | [la, OH 15 1la in
which A Z, R1, , R4 a 3R5 haye t he meani ngs indigated dbove, can then
be obtalned by reacting the conpounds of the formul g3XXll in the presence
of excess base, for exanple in the presence of an excess of

n-butyllithium wth an al kylating 20 reagent of the fornula VII and then

. acidifying. xphg 4-(3-arylureiga)benzyl’ group or XXV

where A and Q have the meanings indicated above. I. e, the group C(=0)-Q, for
5 example, is an ester group and @, for example, is alkoxy such as (C4-C4)-alkoxy
including methoxy, ethoxy and tert-butoxy or (Cs-C1a)-aryl-(C4-Cy)-alkoxy including
‘benzyloxy. The reaction of the compounds of the formulae XXIll and XXV to give the
compounds of the formula XXV is advantageously carried out in a hydrocarbon or
ether as a solvent, for example in benzene or toluene, with warming, for example to
10 temperatures of from about 40°C to about 80°C, for example to about 60°C.

The isonitriles (isocyanides) of the formula XXili can be obtained according to
standard methods known fo the person skilled in the art from the corresponding
amino carboxylic acid esters of the formula HaN-CHA-C(=0}-Q, in which A and Q
15 have the meanings indicated above, Advantageously, the amino carboxylic acid ester
of the formula HaN-CHA-C(=0)-Q is firstly converted by reaction with a reactive
formic acid ester, for example cyanomethy! formate, into the N-formylamino acid
-ester of the formula HC(=0)-NH-CHA-C(=0}-Q, which is then converted, for
| example, by reaction with phosgene or a phosgene equwalent such as diphosgene
20 ortriphosgene in the presence of a tertiary amine such as triethylamine into the
isocyanide of the formula XXIll. The 2-tert-butoxy-4,4-bis(triflucromethyl)-1,3-
oxazabuta-1,3-diene of the formula XXIV is obtainable, according io the process
described by Steglich et al., Chemische Berichte 107 (1974), 1488, from tert-butyl
carbamate ((CH3)sC-O-CO-NH,) and anhydrous hexaflucroacetone and subsequent
25 treatment of the 2-tert-butoxycarboriylamino-2-hydroxy—1 1,1.3,3,3-
-~ hexafluoropropane initially obtained with trifluoroacetic anhydride in the presence of a
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4-(3-aryl thiourei do)benzyl group can also be introduced stepw se
angal ogoﬁsl y to the preparation of the conpounds of t%geﬁ’tﬁ'rnﬁﬁﬁgo% Il and
t he conpounds of the formula Il obtained therefrom into the conpounds of
the formula XXII. 25 Conmpounds of the formula | in which the residues R3
and R4 am@ aorisraior omet hyl can advant ageously be prepargpozoynreacti ng an
isonitrile of the formula XXIll wth 2-tert-

but oxy-4, 4-bis(trifiuoromethyl)-1, 3-oxazabuta-1, 3-diene of the fornmula XXIV
to give a conpound of the fornula , 9 Septenber 2005 WD 02/ 072573 38
C=N.XXIll CF3 CFY 3 O XXIV CF PCTI EP02/01917 A N-"--rr--Q 0 XXV where
A and Q have the neanings indicated above. |I. e, the group C(=0)-Q for 5
exanpl 8as¢ sudrascgtieglingr oup and Q for exanple, is al koxy such as (C

~j-C4)-al koxy including nmethoxy, ethoxy and tert-butoxy or

(C6-Cl4)-aryl - (G -C4)-al koxy including benzyloxy. The reaction of the

conpoufitis cofpbinaisf sfithe for@ubdXCKV cantherOlie\aikylatgt Vier xenple aithounds of the
ed out .in a hydrocarbon or ether as a

Sol vengomPRcEeh i BriTHESn 2B BH FOILIBrave PROMIA B oFBaexanp] ¢ To- 10
t enper KhPhARhOE dédird AP eonvlRSor 6f tAE 8kler BRfap EOIQ MG &rdkyPout 60C.
acid group CO-OH, by reaction with compounds of the formula 1}l yield compounds of
the formula | as described above. In the compounds of the formula XXV, it is also
possible firstly to convert the ester group CO-Q according to standard processes into
the carboxylic acid group CO-OH and to convert the compound of the formula XXil
10 obtained as described above with an alkylating reagent of the formula Vil in the
presence of excess base into a compound of the formula {la, which then yields a
compound of the formula [ by reaction with a compound of the formula Hl.
Analogously to the preparation of the compounds of the formula VI described above
and the compounds of the formula Il or lla obtained therefrom, the 4-(3- .
15 arylureido)benzyl group or 4-(3-arylthioureido)benzyl group can also be introduced
stepwise into the compounds of the formula XXV. In these reactions, too, functional

groups can be present in protected form or in the form of precursors.

The compounds of the formula | in which E, for example, is hydroxycarbonyl or
- 20 hydroxymethyl can be converted according to standard processes into compounds of
the formula | in which E has other meanings, or into other prodrugs or derivatives of
the compounds of the formula |. Thus, for the preparation of esters, the compounds
of the formula | in which E is hydroxycarbonyt can be esterified using the appropriate
alcohols, for example in the presence of a condensing reagent such as DCC, or the
25 compounds of the formula | in which E is hydroxycarbonyl can be alkylated with alkyl
halides such as alkyl chlorides or alkyl bromides, for examiple with acyloxyalky! -
halides, to give compounds of the formula | in which E is acyloxyalkoxy-CO-.
Compounds of the formula | in which E is hydroxycarbonyl can be converted into
amides using ammonia or organic amines in the presence of a condensing reagent.
30 Compounds of the formula I in which E is CO-NH; can advantageously also be
obtained on the solid phase by coupling the compound in which E is COOH in the:
~ presence of a condensing agent such as TOTU to Rink amide resin and then




The isonitriles (isocyanides) of the fornula XXIll ¢ be obt ai ned ‘
according to standard methods known to the person s%?f’?%tﬁ"ﬁ RTEY® art from
-the corresponding am no carboxylic acid esters of the formula :
H2N-CHA-C(=0) -Q in which A and Q 15 have the neani ngs indicated above.
Advant ageowebye72478e ami no carboxylic acid ester of thepdRishii7

H2N- CHA- C(=0)-Q is firstly converted by reaction with a reactive formc
acid ester, for exanple cyanonet hyl C{@r mate, into the N-fornylam no acid
ester of the formula HC(=0 -NH CHA-C{=0 -Q which is then converted, for
‘exanpl e, by reaction with phosgene or a phosgene equival ent such as

di phosgene 20 or triphaosgene in the presence of a tertiary am ne such as
tri et hylAPPVingIt ifpmptherasin PgaIE paddERIroageiicasidn{romprNMnds of %IﬁéOU_mﬁ%r t

but - B AciBihs EL = - di of the fornul a
X;J(I S/X?/sﬁgéﬂt@&l:ﬁgﬁ%gﬁé %’%&Jﬁé}f P@P&H_%g@g&%ﬁeﬁ??@gﬁ%y Steglich et al.,
Cheni schydrBeymeihyegra0F a¢chading fo didB8ardfprorasses.tAdeatding tocsiaddznat e

((CH3) 3C- 0O CO NH2 hyd | t d t 25

{ ors offocs st ior bl e 00 o Hphal I SRRk s ar e ot 5.

hexaf Eummqggagubmbtm ﬂie'pfeéé?fcéidﬁﬂﬂhdéiénhidéfziiéBQéfPQfﬁé‘mgr %@?ﬂaxfﬂﬂ de in the
presence of a 9 Septenber 2005 WD 021072573 PCT/ EP02/ 01 39 base such as

~qui nol | 98! (4raeetamigroliRME 03+ camungs efithe foomula Ain wiieh Eje G eandde f or

- exanpl e\ 0 f | , . [ give

_ _(:c_)__r_rpo_un_%j(_sl\qvge e?ﬁ'@%@'f@ﬁﬁ%&ff%“mp@'ﬁ?“’wdhe%%ﬂ@%gg’f‘*y@@?gn éF;t,)l g‘n of the
ester group CO-Qinto the carboxylic acid group COOH, by reaction with
compounds_of the roul a, 11l yield.c ounds of , the formyla | as descri bed
above. n‘?%mPR%"@%?F{}g% Uyt i H%"Cﬁ&%ﬁﬁ%gyw cpg ajsg %@Spaﬁ%@i ble firstly to
- conver tedrfyingPaiitein dheUledvEySwith €BRHoRBdd 6f thb JfALH RRAGEPRRE By the
carboxylic acid grou and to convert the conpound of the formula XXI|

CO
10 obt aﬁQTéﬁaﬁﬁﬁ%l@s@?ﬁ'ﬁé\dg@bﬁ\i%pfﬁﬁ%ﬁ"ﬁrﬁ &) 181 ba eonyerted gdate ydraxyk f ormul a
Vii in Aol : into a conpound of the formula Il a,
' , éﬁp ;tl)%'ﬁgs a V@égrrpoungggjfmta

whi ch t e formula | by reaction with a conpound
of the formula Ill. Analogously to the preparation of the conpounds of the
formul _ aﬁ'h\él éolmgo Sn%rsio?%de f%rbn%YIg | are valuable pharmaceutical active compounds
- which are suitable, for example, for the treatment of inflammatory diseases, allergic
diseases or asthma. The compounds of the formula | and their physiologically
tolerable saits and derivatives can be administered according fo the invention to
lanimais, preferably to mammals, and in particular to humans, as pharmaceuticals for
the treatment of disease conditions, treatment being generally understood as
- meaning both the therapy of acute or chronic disease symptoms as well as the
~ prophylaxis or prevention of disease symptoms, i.e., for example, the prevention of
the occurrence of acute allergic or asthimatic disease symptoms or the prevention of
myocardial infarct or of myocardial reinfarct in appropriate patients. The compounds
of the formula! and their salts and derivatives can be administered on their own, in
mixtures with one another or in the form of pharmaceutical preparations which allow
~ enteral or parenteral administration and which as active constitueﬁi contain an
efficacious dose of at least one compound of the formula | and/or its physiologically

tolerable salts andfor derivatives and a pharmaceutically tolerable carrier.

According to a third éspeét':'of the'-present invention, there is provided aphérméceutit:al |
~ preparation which comprises one or more compounds of the formula | as defined above
- and/or their physiologically tolerable salts and a pharmaceutical tolerable carrier.
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and the conpounds of the formula 11 or Il a obtained t& refr% &Ef 4-(3 15
aryl urei do) benzyf group or 4-(3-arylthioureido)benzyl g ELf so be

i ntroduced stepwi se into the conpounds of the formula XXV In these
reactions, too, functional groups can be present in protected formor in
the formof precursors. The conpound®aof the formula | in which E, for
exanpl e, is hydroxycarbonyl or 20 hydroxymethyl can be converted according
to. st f e for in whi h E .has

ot her ﬁgﬁpﬂ%@{&? ﬁer‘e %a?é?ﬁr% S(% tsh%oc%onﬁﬁ] w—beafogpu!a 'ﬁé"dcoér'r'il)%un ds of
t he f qhysiobogicallf Hnb‘araﬁlers&ltbearp:t/e:paleatrathOFor &rsbea§ ,phahfacautican@ds aof the

f d b fied th
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such as DCC, or the 25 conpounds of the formul a I in which Eis

hydr oxycar bonyl can be al kylated with al kyl halides such as al kyl
chlorides or alkyl brom des, for exanple with acyl oxyal kyl halides, to
gi ve conmpounds of the fornmula | in which E is acyl oxyal koxy-CO. Conpounds
of the formula | in which E is hydroxycarbonyl can be converted into

.am des using anmoni a or organic amnes in the presence of a condensing

reagent. 30 Conpounds of the formula I in which Eis CONH2 can
advant ageously al so be obtained on the solid phase by coupling the
conmpound in which Eis COOH in the presence of a condensing agent such as

- TOTU to Rink amde resin and then 9 September 2005 WO 021072573

PCT/ EPQZ/ 01917 40 renDV|ng it fromthe resin agai n usi ng trifluoroacetic
acid. Compounds of the formula | in which E is the hydroxynethyl group
CH2OH can be etherified on the hydroxymethyl group according to standard
processes. According to standard. processes for the selective oxidation of
al.cohol s to al dehydes, for exanple using sodium hypochiorite in the

presence of 4-acetam do-2, 2,6, 6-tetranethyl pi peridin-I|- oxyl
(4-acet am do- TEMPO), conpounds of the forrmula | in which Eis CH2OH can be
converted into conpounds of the formula I in which E is the al dehyde group

-COH Conpounds of the fornmula | in which R5 is hydrogen can al so be
prepared by carrying out an ether cleavage with conpounds of the formula I
in which R5 is nethyl:




For exanple, a nethoxy group representing R50 can be converted into a
“hydroxyl group by treatment with boron tribronide. TheCRBRBEUHES of the
formula | are val uabl e pharmaceutical active conpounds which are suitable,
for exanple, for the treatnent of inflanmmtory di seases, allergic diseases
or ast hmawo @mzsgonpounds of the forrmula | and their pleysicphegical |y
tolerable salts and derivatives can be adm ni stered according to the
invention to animals, preferably to mammals, and in particular to humans,
as pharmaceuticals for the treatnéﬂt of di sease conditions, treatnent
bei ng generally understood as neaning both the therapy of acute or chronic
di sease synptons as the prophylaxis or preventlon of di sease

synpt oﬁ'&VSWOQécauyﬁQi?ra@J@ﬁ?ﬁﬁ@nd/toh@mﬂﬂa@\#%flofBW RIpdugtiee dbccurrence of acute
al | er gt)}(fzgfr?fa ?lﬁcglg%? ﬁeqﬁle%ﬁﬁérﬂfoa%ﬁ%l%eghénﬂ&&{ SYAdr R OW QFnyocar di al

I nfarc ocardral reinfarct 1n appropria pat 1 en he conpounds'’
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Qrm o anr nmaceut i cal
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act '5V3tr§é1ﬂ1%ht SfieEHe GiOEHSRE TRy preSdrt | 'lrﬁz@ﬁilcﬂwémﬂ@ﬁ)%r@freléiedt@ast one conpound of
the formul a and/or its physiologically tolerable salts and/or

deri vaphar@gcqﬁ@abprsnarﬁhﬁm pearmageytisabeqppesitions) which cpgiedrai ng to a third
aspect @éao‘i&b% d%rsﬁ%‘?gf:eéé‘c‘é%teoﬁ@oux’ié‘ﬂtﬁelf&mRﬁéWérgﬂ %rﬁﬂ@xo@ﬁ% 'Ca'

preparation Wi re co
defi netdlemmgealtmﬁ/mdmhemues faing! @i pﬁangacmltnballyttolemt&@bmlealmeﬁ lsaamia a

phar maceuti c @ t ol era {e carrier. enb 2005 40a An enbodi nent nmay
t her ef §rROrgIRfigRReRically nqqeuous, ‘?ﬁﬁ r 4UMESr mul @ | and/or their

phygi ol ogically tol erable salts and/or derivatives for use as
pharmaceuticals (or as nedicanents), the use of conpounds of the formula I

and/ or Therharmgeaisalsraga bezuoEnivierasbsystersioalypeivaeip Jeysan ba1
physi ol pehERkdd SRR, Srafit HrATHRE, Hbkte Anl-Y6stel Mbleth igaRr 0duct i on of

coated tablets, granules, hard and soft gelatine capsules, powders, solutions, syrups,

emulsions, suspensions or in other pharmaceutical forms. Administration, however,
15 can also be carried out vaginally or rectally, for example in the form of suppositories,

or parenterally or as implants, for example in the form of injection solutions or

infusion solutions, microcapsules or rods, or topically or percutaneously, for example

in the form of creams, ointments, powders, solutions, emulsions or tinctures, or in

another way, for example in the form of nasal sprays or aerosol mixtures. Parenteral
20 administration of solutions can occur, for example, intravenously, intramuscularly,

subcutaneously, intra-articularly, intrasynovially or in another manner.

The pharmaceutical pfeparations according to the invention are produced in a
manner known per se, the compound or the compounds of the formula | and/or their

25 physiologically tolerable salts and/or derivatives being mixed with pharmaceutically
inert inorganic and/or organic vehicles and/or additives and brought into a suitable
dosage form and administration form. For the production of pills, tablets, sugar-
coated tablets and hard gelatine capsules, it is possible to use, for example, lactose,
comnstarch or derivatives thereof, talc, stearic acid or its salts, polyethylene glycols,

30 etc., for soft gelatine capsijles and suppositories, for example, fats, waxes, semisolid
and liquid polyols, polyethylene glycols, natural or hardened oils etc. Suitable

vehicles for the preparation of solutions, for example, injection solutions, or of




pharmaceuticals for the treatnent of the diseases negigoned abﬁ %h bel ow,
for . exanple for the treatnent of inflanmatory di seasesSePERAet A% se of the
compounds of the formula | and/or their physiologically tolerable salts
and/ or derivatives in the 5 treatnent of these diseases. The present

i nventi ortW@ 763 nore relates to pharmaceutical prepacaEr@P®IfOr

phar maceuti cal conpositions) which contain an efficacious dose of at | east
one conpound of the fornula | and/ oy, its physiologically tolerable salts
~.and/or derivatives and a pharmaceutitally tolerable carrier, that is one

or nore pharmaceutically innocuous vehicles and/or additives. 10 The
pharmaceuti.cal s can be %dn1n|stered syst ocal lly. They can be

ically
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powder s ut'1 ons Sl ons, suspensions or in other
phar mmmcamulﬁoMant&omodsam dot exampiewepaymestofgiyrolit sod ed car r | ed out
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~per cut aneous for example in the formof creans, ointnments, powders,

sol ut i &ierab @rﬁ?ﬂ@ RBder derivatives. Jheamaynt ofractiveeRRoungsgf the fﬂ"“ék’dnpl e in the
form of,gR5Rd @R‘n’o‘?ﬁoaﬁlg tGIET DR altg‘a%ﬁ&/tﬂ: 8&rivalt \?é:fiﬂttﬁé ﬁba@r@ac@ gl stration of

- sol utions can rexanple, I ntravenous ramuscu arIy,
subcut prepatations is mmaﬂmﬁmmabbat 0.9 to abeut 460Mhog, arelfqrably from abaittiéo nanner .

The ph tic ng to the inve are produced in
2 BRI b HepeBRE Bh A SR phahebSulealaimmerbh e o e
andbor atrldent of e @éiwélc@h@guwlﬂowew eanhlke bgrdtleand/ or derivatives being

m xed with pharnmaceutically inert inorganic and/or organic vehicles and/or

additives and brought into a suitable dosage form and adm nistration.

form fofqdithe tP'iigéjél#iE/é ?gmggux&li%n%‘ vehtisel ph%HﬂQéeutﬁQPﬂrﬁgargﬁ@ cets and hard

gel ati ne capsul es, ossible to usé flor exa tose, cornstarch
or der ¢amelsy esntainaxeipients al additives,doi exaamiejf‘ fwrs |ch$ntegl'an§; bmdb;eet hyl ene

gl ycol 30.etc... for sof el at i ne d su itories, for
Schrmpl R0 Veng e lebfiee , SRS TER:Hieaoryahss SRERBGS: hyi ene. gl yool s,
natgr %ofmantwﬂai.emgls @lrd:mamsts tiigkdning] yentss BilBres bhﬁér sistamcepar ati on of
solutloq for- % npl e, ectj on sol utions, or
vents, solu |hzers agents or achieving a depot effect, satts for changing the

osmotic pressure, coating agents or antioxidants. They can also contain two or more

compounds of the formula | and/or their physiologically tolerable salts andfor

derivatives. Furthermore, in addition to at least one compound of the formula | and/or

20 its physiologically tolerable saits and/or derivatives they can also contain one or more
other pharmaceutical active compounds, for example substances having anti-

inflammatory action.

If the compounds of the formula | or pharmaceutical preparations comprising them
':25 are administered as aerosols, for example as nasal aerosols or by inhalation, this can |
- be carried out, for example, using a spray, a nebulizer, a pump nebulizer, an
inhalation apparatus, a metered inhaler or a dry powder inhaler. Pharmaceutical
forms for administration of the compounds of the formula | as an aerosol can be
prepared according o processes well known to the person skilled in the art. For their
30 preparation, for example, solutions or dispersions of the compounds of the formula |
in water, water/alcohol mixtures or suitable saline solutions can be employed using-

. customary additives, for example benzyl alcohol or other suitable preservatives,




9 Septenber 2005 WO 02/072573 PCT/ EP02/ 01917 42 enul signs or syrups are,
for exanple, water, alcohols, glycerol, diols, polyol%$SePEiPppedd | nyvert
sugar, glucose, vegetable oils etc. Suitable vehicles for mcrocapsules,

i npl ants or rods are, for exanple, copolyners of glycolic acid and lactic
aci d. Thavgizariseceuti cal preparations normally contai pctapmmeaput 0.5 to
about 5 90 % by wei ght of the conpounds of the fornula I and/or their
physi ol ogically tolerable salts ar&([fy or derivatives. The anount of active
~conpound of the formula I and/or its physiologically tolerable salts

and/ or derivatives in the pharmaceutical preparations is normally from

about 0.2 to about 100.0 ny, preferably fromabout 1 to about 500 ny.
Depend?Pfprgion snbanegrsfer ingreasied hedtomcdahiityatollzses gispeisanisiad10 amount of

t he acti ; Ri to the
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cont ai anddaciiyorecdrsors; additives, for exanple fillers, disintegrants,

"~ binders, lubricants, wetting agents, stabilizers, enulsifiers,
preservatives, sweeteners, 15 colorants, flavorings, aromatizers,

-t hi gkepiteg ppaeRdcRutich] bRl ®mpduhie vhHkehdR@htaingddh Yignt s, sol ubi i zers,
agents for achieving a depot effect, salts for changl ng the osnotic
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t he f asthed ways ianitd cont@G of b copihirmtioh bgaimednt yare @t partititiar thadd actead/ or
derivatives they.can al cont ai ne or. r ot her pharmaceutical active
conpoufiBoungs vbickrare S Bt BeqtEnh eae therRRY DLRREOUIY 42t i on. | f the
CoNpOoYRd BisehséMchfiriad dhole 8F hEBRTHBEIRSE tFtlitmBRIERA EAinhORRISCSTMRY | Si ng them
25 are adm ni stered as aerosols, for exanple as nasal aerosols or by

i nhal demrawia | ere suiighle. Esemplas classevefactive porapennsl & thigdypegvhick ey, a
nebul 'Hethentbried o @Fé?&%%%ﬁste gal'aﬂpiﬂh%%h%rfg%’s& 83 n@s[[aﬁ&ﬁéﬁd ' nhal eror
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a dry I'mhal er. arnace ron of the

c onpo andisiflemmdieryfaoetiv bed Hedmtiaas, aensizodidal antibbBammeatpa pegicndcasidi ng to

processes vel | kn?vvn. tP the per.son fki.l I e%d n the art. For their
erivatives, nonsteroidal antiasthmatics, salicylic acid derivatives, pyrazolones,

- 15 oxicams, leukotriene antagonists, inhibitors of leukotriene biosynthesis,
cyclooxygenase inhibitors, cyclooxygenase-2 inhibitors (COX-2 inhibitors),
antihistamines, H1-histamine antagonists, nonsedating antihistamines, gold
compounds, 82 agonists, anticholinergics, muscarine antagonists, lipid-lowering
agents, cholesterol-Howering agents, HMG-CoA reductase inhibitors, statins, nicotinic

20 acid derivatives, immunosuppressants, cyclosporins, p-interferons, tumor
therapeutics, cytostatics, metastasis inhibitors, antimetabolites, 5-aminosalicylic acid
derivatives, antidiabetics, insulins, sulfonylureas, biguanides, glitazones, a-
glucosidase inhibitors, and others. Examples of suitable active compounds which -

' may be mentioned are acetylsalicylic acid, benorilate, sulfasalazine, phenylbutazone,

25 oxyphenbutazone, metamizole, mofebutazone, feprazone, celecoxib, rofecoxib,
diclofenac, fentiazac, sulindac, zomepirac, tolmetin, indometacin, acemetacin,
ibuprofen, naproxen, carprofen, fenbdfen, indoprofen, ketoprofen, pirprofen, tiaprofen
acid, diflunisal, flufenamic acid, meclofenamic acid, mefenamic acid, niflumic acid,
tolfenamic acid, piroxicam, isoxicam, tenoxicam, nicotinic acid, prednisone,

30 dexamethasons, hydrocoriisone, methylprednisolone, betamethasone,

-beclomethasone, budesonide, montelukast, praniukast, zafirlukast, zileuton,

| ciclosporin, cyciosporin A, rapamycin, tacrolimus, methotrexate, 6-mercaptopurine,




30 preparation, for exanple, solutions or dispersion f th C ounds of
the formula | in water, water/alcohol nixtures or sf?gﬂﬂﬁ e,

solutions can be enployed using custormary additives, for exanple benzyl

al cohol or other suitable preservatives, 9 Septenber 2005 WD 021072573

PCT/ EPO2MOU®472528 absor pti on enhancers for increasi ngpcheriiconavail ability,
sol ubilizers, dispersants and others, and, if appropriate, customary

~ propel lants, for exanple chloroflug4ocarbons and/ or fluorocarbons. 5 O her
pharmaceutical active conpounds which can be contained in the

phar maceuti cal preparations accordlng to the invention in addition to

conpound the formul a but t he co ounds of the formula I
can al g@%@jgprg@nmtmo%etao{%@tem{gg Ela- Whg] -/BINOEFHCYEF 2€ldic onbi nat i on

treat i suitable for
et r'emnoniBé, o-BeReflifie, EflolddFe, GibhiEmid. SRADAS PucklbzBhe o
ment i dmeﬂorm\aeamosbmtowastatmvﬂwsﬁatrr, dvastatin, siyastatipauadstadin, t he fornul a

e mert e e R O RRR ERaP iR A e s,

nonst ﬁ?@ﬂr@tﬁdlm bedthide NEIbRITTRYOR Fancaerel, metardtdratRr, ipiblicrsistulobatsslier oi dal
antiinflammatory propionic acid derivati ves, nonsteroidal antiasthmatics,

sal i cy48 Qflt%‘?‘dsﬁﬂ@ﬁt‘if@h W@stahqﬁ/isaﬁtslﬁara%etoﬂ@erm@peawe OEIRBIUT ene
ant agaihide, at'ré;tf]hé"crr&ﬁé 19tic SEHKMEDD lﬁﬂ%%@ﬂé&ﬁé' Rrfendifia 00Xy genase

inhibitors, 00X i t'ors nhi _ _
ant i h|cat!axmmehmeﬁﬂﬂehesdiahénfqdaammgmmslpymne,emtmmramlrmqt| hi st ani nes, gold

- conpo oni.sts._antich muscar i ne. antagonists,
R e e e P A Gt S
| N0 bidstartizols t #atatiine, Rleh@ddting Coyprihep@iihed BYdruRyAine foratidiidInosuppr essant s,
cycl osporins, i nterferons, tunor erapeutics, cytostatics, metastasis
| (3- t f t th t t t at t t

i nhi bireeEamiaa prrpeirsine Epelennamingotinralisine andsethers. der i vat i ves,

antidi abetics, insulins, sulfonylureas, biguanides, glitazones, a

gl ucosi dase inhibitors, and others. Exanples of suitable active conpounds
whi ch If wmr}pduedmﬁmecﬁmmmi andiorcthgir physiadgdicallydoiedsbld ealty arldadre,

sul f a%%h gtweg areoth enréy ul%% N4 combination treatment fogether with one or more

16 other active compounds in a single pharmaceutical preparation, this can be carried

out as mentioned by administering all active compounds together in a single
pharmaceutical preparation, for example a tablet or capsule. The present invention
expressly likewise relates to pharmaceutical preparations of this type, for which all
explanéﬁons above correspondingly apply. The amount of the active compounds in
20 these pharmaceutical preparations is in general chosen such that an efficacious
amount of each active compound is present. A combination treatment, however, can
~ also be carried out by the active compounds being present in two or more separate
pharmaceutical preparations, which can be presentin a singie pack or in two or more
‘separate packs. The administration of the compounds of the formula | and/or their
25 . physiologically tolerable salts and/or derivatives and the other active compounds can
be camied out jointly or separately and simultaneously or successively, in any order.
The administration can also be carried out in different ways, for example one active
compound can be administered orally and the other by injection, inhalation or topical
application. All such treatments are comprised by the present invention.
30
The compounds of the formula |, for example, have the ability to inhibit cell-cell

interaction processes and cell-matrix Interaction processes in which interactions




25 oxyphenbut azone, netam zol e, nof ebut azone, feprazong cel echi b,
rof ecoxi b, diclofenac, fentiazac, sulindac, zonepi ra% ep ‘?\0,5

i ndonet aci n, acenetacin, ibuprofen, naproxen, carprofen, fenbufen,

i ndopr of en, ketoprofen, pirprofen, tiaprofen acid, diflunisal, flufenamc
acid, medYeednzm c acid, nmefenamc acid, niflumc aci eci/epsoignan c acid,

pi roxi cam isoxicam terioxicam nicotinic acid, prednisone, 30

dexanet hasone, hydrocortisone, met g predni sol one, bexamnet hasone,

, becl onet hasone, . budesoni de, nontel ukast, pranlukast, zafirl ukast,
~zileuton, ciclosporin, cyclosporin A rapanycin, tacrol i mus, nethotrexate,
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di pheninhibytriaé okesidrhan the migeition bf lkURhSts, reReémpletthe adhedion efi ne,
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¢l enaskeH r%lﬁe%'ﬁﬁailc:ﬁ@ whw'r @a@ﬁp!?@ed Fhoxer i sratrollad BY e n
pro”EtVéAw a;ﬁ'ffd?haﬁa ﬁﬂé?ﬁrhﬁo?ies'tﬁeconpounds of the
formula | or t elr SIO og| l'y tolera esats and/ or derivatives

ar 0t ocdmp@ndlsw}"#tefonnma bandbtheatphyazotogmﬂy@t&raln!egattmemd denvativese or nore 15

ot her act oun l.e phar mac i cal at | .t his can be
carri eﬂ'et fo&g nﬁ%ﬁ?ﬁ%ﬂﬁt&b%ﬁ %iuf?agP%'?tl [neg the ﬁbelrg é)% ﬁﬂé’g St oget her in
a si ngbfeliseRizas Whithuire b@éed%rﬁmrr@tbrawon betweexampleAa ;teab;bt@t asd itgapsul e. The

prese venti on, ressl kew se rel| ates, to pharnmaceuti cal
prepaﬁaapaﬁgr g PWT@U%‘%@Q byf%thHl“@H ohihis '"E%Ei‘ﬁt’&ﬁa%ﬁf&ﬂ@%%% they .

cor r espanditag yoﬁﬁ@{rgatmmﬁo@d@a%sWhléh%e%%ﬁééeeaﬂ@ég@@aﬂﬁ%ty'a{h .20 these
. phar maceut | ca reparations 1s 1 n general osen suc an efficacious
15  undesired extent of Ieukocyte adhesion andlor leukocyte migration or are connected

therewith, and for whose prevention, alleviation or cure the adhesion and/or migration

of leukocytes should be decreased.

The present invention therefare also relates fo the compounds of the formula | and/or

20 their physiologically tolerable salts and/or derivatives for the inhibition of the adhesion

- and/or migration of leukocytes or for the inhibition of the VLA-4 receptor, and to the

use of the compounds of the formula | and/or their physiologically tolerable salis
and/or derivatives for the preparation of pharmaceuticals therefor, i.e. of
pharmaceuticals for the treatment of diseases in which the leukocyte adhesion and/or

25 leukocyte migration shows an undesired extent, or for the tréatment of diseasesin
which VI.A-4-dependent adhesion processes play a role, and to the use of the
compounds of the formula | and/or their physiologically folerable salts and/or
derivatives in the freatment of diseases of this type.

30 The compounds of the formula | can be employed as antiinflammatories in the case
of inflammatory symptoms of very different cause in order {o prevent, to reduce or to

suppress the undesired or harmful sequelae of the inflammation. They are used, for




anount of each active conpound is present. A conbination treatnent,

however, can also be carried out by the active conpdlnerieBEehg s esent in
two or nore separate pharmaceutical preparations, which can be present in
a single pack or in two or nore separate packs. The adm nistration of the

conpoundwp @fe7ishe fornmula | and/or their 25 physi ol o0p&pkbesniedh €r abl e salts
and/ or derivatives and the other active conpounds can be carried out

jointly or separately and sinultaneqQusly or successively, in any order.

The administration can al so be carfPed out in different ways, for exanple
one active conpound can be adm nistered orally and the other by injection,
I nhal ation or topical application. Al such treatnents are conprised by
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of the compounds of the formula | can be denonstrated, for exanple, in an
assay NEVQUH vistannsush alfergxampige MUliplgpiienestsoph iasthimaonalialges ecept or, for
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pr eparihdy hse gdiablei for eardiopmtadtion,. folstakiel pyotetlicuarid fantheswsegndaty e descri bed

- bel ow. | articylar, the copmpounds .of .the forymula | have the ability to
" i nhi biR™P XRiAeR %Hgo&tﬁ%gﬁfﬁ@eﬁ'i'@n“ﬁaw&ﬂ%n%ﬁ@a,x'sf’Sf exanple the
adhesi QpdiBfascliRy YREYESS of AheReatRBls, 8f mpeddraial WMarétlof- masakiigll ai ned above -
is controlled by the VCAMINLA-4 adhesion nmechanism_ Apart from as

ant i i neinfaratobineasute easonany syasadY stokerd redenases, of dighgtasnet ¢

physi o ' I 0, l.Vad ; fpre generally
sui)ﬂﬁ ab aﬁ@?ﬁot%%éq %rrglgsﬁ’%éﬁ’ ?’ﬂ“ﬁ@‘.‘@@?gﬁé’ héeu\r&g?f{/n [gﬁgj]%éég%) ’ydl?axi s, of
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caus e%%ck@‘%ivfﬂﬂéﬁde‘ér@dppﬁ*@prﬂa’fe_ fon pRsienfch, ambaatioradr dued)kosretfedreddhesi on
and/ or | eukocyte ‘mgration or are connected .
use is the prevention of myocardial infarct or of myocardial reinfarct.
15 | S
The dose when using the compounds of the formuia [ 'cén vary within wide limits and,
as is customary and is known to the physician, is to be adjusted in each individual
| case to the individual conditions. It depends, for example, on the nature and severity
of the disease to be treated, on the condition of the patiént, on the compound
20 employed or on whether an acute or chronic disease condition is being treated or
prophylaxis is conducted, or on whether, in addition to the compounds of the formula
I', furthér active compounds are administered. In general, in the case of oral
administration a daily dose of from about 0.01 to about 100 mg/kg, preferably from
about 0.1 to about 10 mg/kg (in each case mg per kg of body weight) is adequate in
25 the case of administration to an adult weighing about 75 kg io achieve efficacious
results. In the case of intravenous administration, the daily dose is in general from‘
about 0.01 to about 50 mg/kg, preferably from about 0.01 to about 10 mg/kg (in each
case mg per kg of body weight), The daily dose can be divided, in particular in the
case of the administration of relatively large amounts, into a number, for example 2,
30 3, or4, of part administrations. If appropriate, depending on individual behaviour, it.

may be necessary to.depart upward or downward from the daily dose indicated.




therewith, and for whose prevention, alleviation or cure the adhesion
and/or mgration of |eukocytes should be decreased. Q%Pﬁ”@éﬁf)oﬁ nvention
therefore also relates to the conpounds of the fornula | and/or 20 their
physiologically tolerable salts and/or derivatives for the inhibition of

t he adhesveoe/mexii or migration of | eukocytes or for thecir@biilidiyon of the
VLA-4 receptor, and to the use of the conpounds of the forrmula |I and/or
their physiologically tolerable sal and/ or derivatives for the
~preparation of pharmaceuticals theré&for, i.e. of pharmaceuticals for the
treatnment of diseases in which the | eukocyte adhesi on and/ or 25 | eukocyte
m gration shows an undesired extent, or for the treatnent of diseases in
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prophyl axis, of cardiovascul ar diseases, of atherosclerosis, of mnyocardi al
i nf ar cestediicatipooaduntian, oxidation r ether bansfamnalions of toctonal grosipadr one,  of
stroke, of restenoses, of diabetes, of 10 damage to organ transplants, of
i mmune di seases, of autoi mmune di seases, of tunmour growth or tunour

met ast Bgasples vari ous mal i gnancies, of malaria and of :

15 Example.1 ’ :
(R)-3-((8)-2-(4,4-Dimethyl-3-(4-(3-(2-methyiphenylureido)-3-methoxybenzyl)-2,5-

dioxoimidazolidin-1-yi)-2-(cyclopropylmethyi)acetylamino)-3-methylpropionic acid
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20
1a) 4-(3-(2-Methylphenyljureido)-3-methoxybenzyl alcohol
15 g (81.8 mmol) of 3-methoxy-4-nitrobenzyt alcohol were hydrogenated over 1.3 ¢
of palladium/carbon (10 % strength; 50 % water)} in 500 mi of methyi tert-butyl ether
with ice cooling. After the absorption of hydrogen was compiete, the catalyst was

25 filtered off and 10.14 ml (81 .8 mmol) of 2-methylphenyl isocyanate were added to the
filtrate with stirring in the course of 30 minutes. The reaction mixture was aliowed to.




further diseases in which a blocking of the integrin VLA-4 and/or_ an

I nfl uencing of the |eukocyte activity appears approp? ﬁﬁ?@"?bﬁfz?ﬁ’%vent I on,
alleviation or cure. A preferred use is the prevention of mnyocardi al
infarct or of nyocardial reinfarct. 15 The dose when using the conpounds of
t he formwaodoresam vary within wide limts and, as ispcusb@my and is
known to the physician, is to be adjusted in each individual. case to the
i ndi.vidual conditions. It depends, for exanple, on the nature and severity
of the disease to be treated, on tH& condition of the patient, on the
conpound 20 enpl oyed or on whether an acute or chronic disease condition is
being treated or prophylaxis is conducted, or on whether, in addition to

t he costpod odernight,tane the precipiatet sofidiwah iterad offwdthconteruarstkwashkedadni ni st er ed.
In general, .in.t C of,. pI. agmpistration a daily dose of from about
0.01 tBULAEHY iqggg%lfqiﬁer %‘Fgégbg’rﬁ &%}ﬁ)m about 0.1 to about 10 mgl kg (in
each case ng per kg of body weight) is adequate in 25 the case of

~adm nistration to an adult weighing about 75 kg to achi eve efficaci ous

resul t §0) 4-@B-@nidetuipdenylureide)ad BetipxyRRryhehiaridet i on, the daily dosé is in

engr rQ : _ : out 0.01 to
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naimt i GG, 8 g il v i s Foar R aTor B our . it mmy
be necapfRlto sinddRBAidht YRNPEGA ontO YOO HeptankTehslAbptinglage | ndi cated. 9
Sept enber 2005 WO 02/ 072573 PCT/ EP02/ 01917 47 é\dpart from as pharmaceuti cal
act i vedeseniseuaiticom thesengratad ail, dhe eesithie was fuispargsd agaiiindiapéana he conpounds
of 44h Al | I | ' ' : itable for
i aeri g oiehs TR deRieo O, 1p BRCF UK AR A, Bicumes oos? or
exanplhe msidoewesribenldiagphoskia didhiareinktimaaphd poordtinto 808 rslafidees, and as an
auxiliary 5 or a -scientific toal in biochem.cal investi ions in which
bl ocid gRopraphethod,The Mixtier T ons REWRIEaRs COMBePId e r 1k
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e

their salts can be used as internedi ates for
phosphorus pentoxide. Yield: 12 g (75 %).

15
1c) Benzyl (S)-2-amino-3-cyclopropylpropionate . . .
1N sodium hydroxide solution was added at 0 °C to a suspension of 10 g (77.5
mmol) of (S)-2-amino-3-cyclopropylpropionic acid in 160 mi of dioxane until pH 8-9
was achieved. 16.9 g (77.5 mmol) of di-ter’c~buty! dicarbonate were then added, the
20 ice bath was removed and the pH was kept at 8-8 by further addition of 1N ‘sodium
~ hydroxide solution. After allowing to stand overnight, the dioxane was removed in
- vacuo, ethyl acetate was added to the water phase and the phases were separated.
The water phase was adjusted to pH 4.5 using 1N hydrochloric acid and extracted
with ethyl acetate. The ethyl acetate phase obtained was dried over sodium sulfate,
25 the sodium sulfate was filtered off and the filtrate was concentrated in vaquo; The
residue was dissolved in 1000 ml of dichloromethane and treated with 53.4 mi of
. benzyl alcohol, 8.37 g of 4-dimethylaminopyridine and 18.8 g of DCC. After stirring
for 6 hours and allowing to stand avernight, the mixture was filtered, the filirate was
concentrated and the residue was treated with 300 mi of 90 % strength trifluoroacetic
30 acid. After stirring at room temperature for 10 minutes, the trifluoroacetic acid was
rempved in vacuo and the residue was chromatographed twice over silica gel
(dichloromethane/methanol, 95/5). Yield: 11.48 g (68 %).




preparation of other conpounds, in particular of ot hgé ghar mac ut| cal
active conpounds, which are obtainable from conpoun Sgptepirer 2 hul a 1,
for exanple, by 10 nodification or introduction of residues or functional
groups, for exanple by esterification, reduction, oxidation or other

t ransf or maxizoms7of functional groups. Exanpl es 15 Exampi/€pozio1oi7

(R) 3-((S)-2-(4, 4-D net hyl - 3- (4- (3-(2-net hyl phenyl ) ur ei do) - 3- net hoxybenzyl )

d|0x0|n1dazolld|n 1-yl)-2- (cycloprdﬁ@lnethyl)acetylanlno) 3- et hyl propi oni c
acid OH 20 | a) 4-(3-(2-Methyl phenyl)ureido)-3-nethoxybenzyl al cohol 15 g
(81.8 nmmol ) of 3-methoxy-4-nitrobenzyl alcohol were hydrogenated over 1.3 ¢
of paIIadlunfcarbon (10 % strength; 50 %water) in 500 m of nmethyl tert

but yl I t wa
compl etS) CDRA PRy S g itk lin ) BRI S S8R o) o
- 2-net hyl phenyl i socyanate were added to the filtrate with stirring in the
g 4L ti ' al | pt ember 2005
w0 02/ GPbsRpt R ERDS ke (FAEN °Mrﬁ£féh%r%% det ‘8@“? wofobaBra at ed sol i d
I w@gﬁ@g tyl eth

\\I/\?ZIB((:II %%T gﬁn&finWtﬁékyé%bhﬂa %dz Met’h plhen |) ur ei éﬁﬁdmngtjhgxygeng;l
chl ori 6@“'53'3“ mmplpow E@’W e JQI'HQTQ 3t§3|)|I36ﬁ iSefeg (& emanidleel dr opwi se

th %ﬁﬂ ound of
\I,E\nxarrp: grfél a |dHHg8gEﬁ%"8%uﬁ3| gﬂgﬂ[ﬁﬁg‘aﬁg tﬁéfﬁmétr"g@ Sl)sc;&r?\'fefjdagfouc_)ﬁ'gn\p/vag stirred
at rootammratereaﬁm#ehot:m Aﬁehallmmgtozsltér@mérmghtﬁrﬁrfﬂtraimrmegw wasl poured
onto 1000 of hepghane The h t ane was Eﬂ?%iﬁ eg tgff fromthe separated
oi I, ¢ PR B SUGSIUR e el gp el uybeBeandiBehept ane. was

degant 86luIrf wasTRhshdel tASRSIH cWBR cARPHRH %u%tédlﬂéhébgts‘cﬂltzbh Qﬁ‘c? The residue
was then dissolved in dichloronmethane and poured into m of ice-

aqueous KHSO4/K;S04 solution. The organic phase was dried over sodlum sulfate

and, after filtration, the solvent was removed in vacuo. The residue was dissolved in
ethyl acetate and hydrogenated in the presence of palladium/carbon (10 % strength;
50 % water). The catalyst was filtered off and 500 ml of water and 10.1 g of sodium
15 carbonate were added to the organic phase. After extraction by shaking and phase
separation, the water phase was stirred at 100 °C for 24 hours. After allowing to
stand overnight, 500 mi of 6N hydrochloric acid were added and the water phase was
extracted three times with methyl tert-butyl ether. The combined organic phases were
~ dried over sodium sulfate and, after ﬁitration, conecentrated in vacuo. The residue was
20 crystallized using diisopropy! ether and the product was filtered off. Yield: 2.88 g |
(51 %).

1e) (S)-2-(4,4- DlmethyI-S (4-(3-(2-methylphenyl)ureido)-3- methoxybenzyl)-.? 5—
dioxoimidazolidin-1-yl)-2-(cyclopropyimethyl)acetic acid

RN1es

25




cold dilsopropyl ether. The m xture was stirred for 2 hours with ice
cooling; and the product was filtered off with suctioRePRILREACR t h

di i sopropyl ether and dried over phosphorus pentoxide. Yield: 12 g (75 %.
15 1 c¢) Benzyl (S)-2-am no-3-cyclopropyl propionate 1 N sodi um hydr oxi de

- sol uti onwaeziaghded at 0 C to a suspension of 10 g (77 por/esisahdry of
(S)-2-am no-3-cycl opropyl propionic acid in 160 mM of dioxane until pH 8-9
was achieved. 16.9 g (77.5 mmoi) of_ di-tert-butyl dicarbonate were then
added, the 20 ice bath was renoved %nd the pH was kept at 8-9 by further
addition of | N sodium hydroxide solution. After allow ng to stand
overni ght, the di oxane was renoved in vacuo, ethyl acetate was added to
t he wa®.d# mpidso namdylithemesclisiéen (R insegpxana) were adtled ahed®1C pidase was

adj usted t H 4.5 usi I hydr Qchl.ori c_aci extract i.t h ethyl
ot ot Gk Bipfiupn 152 ol Na R R ot af Pea PRl A B i e ol Far o, 25
t he soghdomis THFaRRer@Rridd At-80 ed fof 30 mpdiidsh thef rebétiod @idds weencentrated in
vacuo. The residue was dissolved in of dichl oronet hane and treated

1000 m
wi th sallowesd tograrmpe B2 angh & epletion o 3G 9¢ 158 ramel) RENRICAANBRYF i di ne and 18. 8
g of %&m@é%ﬁn%bhﬁ%\‘ @%etﬁn?h—@gﬁ&%ﬁe%@ RAHEEWH LB ARdLraweisni ght,  the
m xturé was filtered, he |Tfate was concentrated and the residue was
t r eat eallowedo 3@Bmrid 0SC Hd thrers stireedyion 2 thoufd al @ ‘€adEtrlf3IIN Bydrachloxict er
10 ,m nut es

Cstirri t t f the. trifl t i d
T enov s RO EIRRAT o orF R STIUAL T HH el B FRIHE e P S o 0BR s 11 ca gel

(di chlsum;meéﬂa@mymﬁm phtheP FhB)pha¥esivere sobafified dr@h&orgdhicSsisenber 2005
WD 02/°072573 PCT] EP02/ 01917 49 Id

(S) - 2-Was washerowiy water, sirigd oxer sadkip suifale qnd jafter filtration, concentrated in

yl )} 2- I | e i e Bag (23.7 mmol)
N e e e i

2- et hoagect fiaotiyisandiee2e detitn; [1.38 9 (D% of theititfe cpomppaneédefes om 2

am no-og%rret hyl propi onic acid and nethyl chiorofomate) and 5.2 g (23.7
mrol ) T8¢ conpound of Exanple Ic in 100 m of THE and the m xture was
stirred at room .......... .

1f) tert-Butyl (R)}-3-((S)-2-(4,4-dimethyi-3-(4-(3-(2-methylphenyl)ureido)-3-methoxy-
153 benzyl)-2,5-dioxoimidazolidin-1-yl)-2-(cyclopropyimethyljacetylamino)-3-

methylpropionate '

626 mg (1.91 mmol) oijOTU and 308 pul (1.81 mmof) of N,N-diisopropylethylamine

were added successively with ice cooling to a solution of 974 mg (1.91 mmol) of the

compound of Example 1e and 305 mg (1.91 mmol) of tert-butyl (R)-3-amino-

- 20 butanoate in 10 ml of absolute DMF. After stirring at room temperature for 2 hours,
the solvent was removed in vacuo, the residue was dissolved in ethyl acetate and the
ethyl acetate solution was washed successively twice in each case with an aqueous
KHSO4/K2S0, solution, a saturated NaHCQ; solution and water. After drying the -
organic phase over sodium sulfate and filtration, the solvent was removed in vacuo

25 and the residue was chromatographed over silica gel using ethyl acetate/heptane
(1/1). After concentration of the product fractions, 880 mg (71 %) of the title

caompound were obtained.

_ 19) (R)-3-((S)-2-(4,4-Dimethyl-3-(4-(3-(2-methylphenyl)ureido}-3-methoxybenzyl)-

30 2,5-dioxoimidazolidin-1-yl)}-2-(cyclopropylmethyl)acetylamino)-3-methylpropionic acid
880 mg (1.35 mmol) of the compound of Example 1f were treated with 10 ml of 90 %
strength trifluoroacetic acid. After 15 minutes at room temperature, the reaction




tenperature for 4 hours. After allowing to stand overnight and filtration,
the THE was renoved in vacua, the residue was taken Ugeptamiet 2305
tert-butyl ether and the 10 solution was washed twice in each case with
saturated NaHCO3 sol uti on and aqueous KHSO4/ K2S04 sol ution. The organic
phase waswgzipesrover sodiumsulfate and, after filtragt®poide sol vent was
renmoved i n vacuo. The residue was dissolved in ethyl acetate and

. hydrogenated in the presence of palladium carbon (10 % strength; 50 %
water). The catalyst was filtered 3t and 500 M of water and 10.1 g of
sodi um 15 carbonate were added to the organi c phase. After extraction by

~ shaking and phase separation, the water phase was stirred at 100 C for 24
hour s. mixturerwasl dopaenigated in \acandTWesldUQrmstm ur inclichdaomethapenl ori c aci d

Vot oty forkeor S8 bRl EREEpoLRS wal PonsRidd bl THR b Coui

sul f at ebtaingd waktiiesn takeh Lptin d!lh[omml%ﬂer ahd@ha dicharusethdritephizgeivlise was 20

crystallized usi di . sopr opyl er and the product was filtered off.
Yi é d: wgsl@gqbree(t%es) {th wg ahd dri dne over sodium sulfate. %&terﬁltratsxon anc}

(9) 52- &fh t%t@tsﬁ%é uﬁ Qlszﬂe%rdﬁg Wﬁ%tﬁ%‘n tﬂﬂclegéinﬁhl@matér fFéE&)ébe”Zy') 2, 5-

di oxoi m cycl opropyl met hyl )acetic acid 25 9 Sept enber
2005 VW@N@TQFBQ rﬁ{g:‘t]mE%(}lZ/ 01917 50 9.44 m of an n-butyllithium sol ution

(2.5M | added at -40 C under argon to a solution of 2.85 g
RIS 2 i

(11.8 m ound of Exanple I d in 60 m of absolute THF. After
stirring at -40 C for 30 m nutes, the reaction mxture was allowed to warm
to 0 C.and a_solution of 3:6 g (11.8 nmol) of the conpound of 5 Exanple 1 b
in 20 BRHER net hyl - 2- pyrrol i done was added. The reaction mixture was

I V\B(ﬁz)l g 5m of IN
ﬁyg?oc ggl%ﬁg%%g)ﬁe@f 9314'@?2;?1%{”# Whgﬁlﬁéﬁ%gé) ??ﬁ%@%’g}b azcﬁa Th(ca) resi due
was paliexsimidazadidirsOgl)- (cxyf,‘lopmpylmethyé)aqe’tbianymo)e’i-mthylp'l’momhasds wer e

separ at t he organi c phase was washed with water, dried over sodium
sul fafIS %g'mjgé]gfter filtration, concentrated in

1.64 m! of 0.1N sodium hydroxide solution were added in portions with stirring to a
suspension of 100 mg (0.168 mmol) of the compound of Example 1 in 10 mi of water
‘and the mixture was stirred at room temperature for 1 hour. After filtering and freeze
drying the filtrate, 104 mg (100 %) of the title compound were obtained.

20 ES(+)MS: 594.3 ((R)-B-((S}-Z-(4,4—dimethyl-S-(4-(3—(2—methylphenyl)ureido)—3—

' methoxybenzyi)-2,5-dioxoimidazolidin-1-yl)-2-(cyclopropytmethyl)acetylamino)-3-
methylpropionic acid + H)*, 616.2 (M*).

Example 3
25 (R)-3-((S)-2-(4,4-Dimethyl-3-(4-(3- (2—methylphenyl)ureldo) ~-3-methoxybenzyl)-2,5-
dioxoimidazolidin-1-yl)-2-(cyclopropylmethyl)acetylamino)-3-methylpropanol




10 vacua. The residue was purified by preparative HPLC. After concentration
of the product fractions and freeze drying, 1.33 g (22eplemirergf@Stitle
conpound were obtained. 1f) tert-Butyl

(R-3-((S)-2-(4, 4-di net hyl - 3- (4- (3- (2- net hyl phenyl ) ur ei do) - 3- met hoxy- 15
benzyl ) - AyGeizge®i m dazol i di n-1-yl)-2-(cycl opropyl met Byipxapaisham no) - 3-

nmet hyi propi onate 626 ng (1..91 mmol) of TOTU and 308 pl (1.81 mmol) of

N, N-di i sopropyl et hyl ami ne were addﬁd successively with ice cooling to a
solution of 974 ng (1.91 mol) of Phe conpound of Exanple |le and 305 ng
(1.92 mol ) of tert-butyl (R -3-amno 20 butanoate in 10 m of absolute
DWVF. After stirring at roomtenperature for 2 hours, the solvent was
renoved i n vacuo, the residue was dissolxed in ethyl acetate and the ethyl
acetate solution was washed successi vel wi ce in each case with an aqueous
KHSO4/ K2SO4 sol ution, a saturate olution and water. After drying
the organi c phase over sodiu filtragjpon, the solvent was
renoved i n vacug 25m~andpt he resd chregfmategraphed over silica gel
usi ng et hyl ace atéjj

heptane (1 Aftgr cencentration of the product
fractions, % the title onpound were obtained. 1 Q)
i nﬁt N - (4- (3-12-net hyl phenyl ) ur ei do) - 3- net hoxybenzyl )

(R)-3-((S)-2

30 2,5-d .

i oxoi m dazol i din-1-yl)-2-(cycl opropyl net hyl ) acetyl am no) - 3- et hyl pr opi oni c
~acid 880 ng (1.35 mmol) of the conpound-of Exanple If were treated with 10
nm of 585 fg ($1065emygolh of thefdoomouad ef Exaragle de it b s¥ oi 8bsalwad¥4F wers oom

e Bl b W o RSB TR e 10

- di chl opOnetERemibaRE wiRNtieel fet4Tmindtesadidce Tholmgpthendd? maél.26peat ed a
second tinme. The residue obtai ned was then’w; keniixﬁ’E%i n dj.chl or onet hane,

and t hemal(B-énetnrdengdBoraael Weig SAdR it e WS SHTAEer and dri ed
Cus! B AG ey 7105, M ABH o 3B ko ks vacuo, the
filtered, the filtrate was concentrated, the residue was dissolved in ethyl acetate and
the'-ethyl acetate phase was washed twice with aqueous KHSO04/K>S0, solution.
10  After drying over sodium sulfate, filtering and concentrating, the residue was
chromatographed over silfca gel using ethyl acetate. After-cohcentrating the product
fractions, 423 mg (70 %) of the title compound were obtained.

ES(+)-MS: 580.3 (M+H)"

15 Preparation of (R)-3-amino-3-methylpropanol

5.68 g (149 mmol) of lithium aluminum hydride were added in portions under argon to
a solution of 19.8 g {1 49 mmol) of aluminum trichloride in 250 ml of absolute diethyl
ether and the mixture was heated under reflux for 30 minutes. 6 g (37.T‘mmo!) of tert-
20 butyl (R)-3-aminobutanoate in 50 ml of absolute diethy! ethef were siowly added
dropwise and the reaction mixture was heated under reflux for 2 hours, 10.8 ml of
water and 25.3 g of potassium hydroxide, dissolved in 43 ml of water, were then
added dropwise cautiously with ice cooling. The mixture was allowed to stand
overmnight at room temperature, the ether phase was decanted off and'the residue
25 was boiled three times with dichloromethane. The combined organic phases were
dried over sodium sulfate. After filtration and removal of the solvent in vacuo, 2.5 g

(75 %) of the title compound were obtained.




dried. Yield: 730 ng (91 la). ES(+)-Ms: 594.2 (MH)+ ExanPIe 2 10
(R)-3-((S)-2-(4, 4-Di met hyl - 3- (4(3- (2- net hyl pheny! ) ur e? §§ptegibee 28X ybenzyl ) -

2, 5-

di oxoi m dazolidin-I-yi)-2-(cyclopropyl nethyl)acetyl am no) - 3- net hyl propi oni c
acid sodvammad’s ONa 15 1.64 m of OA N sodi um hydr oxcdereahditi on were
added in portions with stirring to a suspension of 100 ng (0.168 mmol ) of
‘the conmpound of Exanple | in 10 m gaf water and the m xture was stirred at
roomtenperature for 1 hour. After filtering and freeze drying the
filtrate, 104 ng (100 %9 of the title conpound were obtai ned. 20 ES(+)-Ms:
594.3 ((R)-3-((S)-2-(4, 4-di net hyl - 3-(4-(3-(2-net hyl phenyl ) urei do) - 3-

met hoxybenzyl ) - 2, 5- di oxoi mi dazolidin-I-yl)-2-(cycl opropyl net hyl )acetyl am no
) - 3- nEkdwiplerdopi onic acid + H*, 616.2 (M). Exanple 3 25

(D % et r OB e e S Moo beng oo "o Penzy!)
di I s v 14- 7 | ) - 3 hyl I
R S R S e R S P e s
mob) of the conpound of Exanple 1 e in 15 ml of absolute DVF were treated
with ice cooling wwth 140 ng (1.05 mol) of HOBT and 260 ng (1.26 nmol) 5

of DCC. The m xture was stirred for 45 nutes with ice cooling, then 112
ng (1.26 mmol) of (R)-3-am no-3omethy panol were added and the m xture

was_stirred at H
| NWNHZ
0

131 mg (0.636 mmdl) of DCC were added to a solution of 330 mg (0.555 mmol) of
the compound of Example 1 and 125 mg {0.926 mmol) of HOBT in 5 ml of absolute

10 DMF, the mixture was stirred at room temperature for 1 hour and then 47 yl (0.555
mmol) of a 25 % strength aqueous ammonia solution were added. The mixture was
allowed to stand overnight at room temperature, a further 16 pl of a 25 % strength
aqueous ammonia solution were added and the mixture was stirred for 4 hours. After
filtration, the filtrate was concentrated in vacuo, thé residue was dissoived in ethyl

15 acetate and the ethyl acetate phase was washed twice in each case with an aqueous
KHSO4/K2S0; solution, a saturated NaHCO;3 solution and water. After drying the
organic phase over sodium sulfate and filtering, the solvent was removed in vacuo
and the residue was chromatographed over silica gel using ethyl acetate. After
concentrating the product fractions and freeze drying, 272 mg (82 %) of the title

20 compound were obtained. '

 ES(+)-MS: 593.3

Example 5
(R)-3-((S)-2-(4,4-Dimethyl-3-(4-(3-(2-methylphenyl)ureido)-3-hydroxybenzyl)-2,5-
25  dioxoimidazolidin-1-yl)-2-(cyclopropylmethyl)acetylamino)-3-methylpropionic acid




roomtenperature for 2 hours. After allowing to stand overnight, the
mxture was filtered, the filtrate was concentrat ed,d PeriemBsy was

di ssolved in ethyl acetate and the ethyl acetate phase was washed tw ce

Wi th aqueous KHSO4/ K2SO4 sol ution. 10 After drying over sodiumsulfate,
filteringvaox7sencentrati ng, the residue was chronat pgrgmhethipver silica
gel using ethyl acetate. After concentrating the product fractions, 423 ng
(70 %9 of the title conmpound were ?Q_tai ned. ES(+)-Ms: 580.3 (M-H)+ 15
Preparation of (R)-3-am no-3-nethylpropanol 5.68 g (149 muol) of lithium
al um num hydri de were added in portions under argon to a solution of 19.9
g (149 mol) of alum numtrichloride in 250 m of absolute diethyl ether
and the m xture was heated under reflux /Mor 30 mnutes. 6 g (37.7 muvl) of
‘tert 20 butyl (R)-3-am nobutanoage in of absolute diethyl ether were
slowy added dropwise and the reacti ¢n mixture was heated under reflux for

2 hours. 10.8 ml of water auj%?g f ot assi hydr oxi de, dissolved in
43 m of water,/wer® tiH@n added dfopw Be Wy with ice cooling. The
m xture was owedjlt o s oMerqi ghtpoat foonpt enperature, the ether

DL Ne

phase was dg [ ed, of he /r esicdue 25 was boiled three times with

~di chl oronet i " the Ko d organi c phases were dried over sodium

-sul fate. After filtration and renoval of the solvent in vacuo, 2.5 g (75
%9 of the title conpound were obtained. 9 Septenber 2005 WO 02/072573 53
PCT/ EP

PCT, 02/ Q1917 Ex le 4 _ . _
(R - 54108 S5ogram ATEpEeryPe2ciad padkraraen 1A IR 9100 m (0.160
rei i dgyman BRI eRRNAY lof EXample 1 ifli20All dTafda@el diéHloromethane at -78 °C
| -yl)-2-(Cycl opropyl net hyl ) acetyl am no) - 3- net hyl propi onamde 5 H2 N H
5" and the reaction mixture was aliowedto warm to 0 °C with ice cooling. After 30
minutes at 0 °C, water was cautiously added. The phases were separated and the
~organic phase was dried over sodium sulfate. After filtration, removal of the solvent in
vacuo, chromatographic purification by preparative HPLC and freeze drying of the
product fractions, 35 mg (36 %) of the title compound were obtained.

10 ES(+)}-MS: 580.2 (M+H)*

Example 6
(R)-3-((S)-2-(4,4-Dimethyl-3-(4-(3-(2-methylphenyl)ureido)-3-hydroxybenzyl)-2,5-

dioxoimidazolidin-1-yl)-2-(cyclopropylmethyhacetylamino)-3-methyipropanol
15 ’ |

5
E

o
A N 0
NN~<\>—/0
H H

488 pl of boron tribromide were added under argon to a solution of 220 mg (0.39

mmol) of the compound of Example 3 in 40 mi of absolute dichloromethane at -78 °C
20 and the reaction mixture was allowed to warm to 0 °C with ice cooling. After 30

minutes at 0 °C, water was cautiously added. The phases were separated, and the

‘organic phase was washed four times with water and dried over sodium suifate. After




131 ng (0.636 mMmmvl) of DCC were added to a sol ufion of 330 ny &0.555 mmol )
of the compound of Exanple | and 125 ng (0.926 nmol )® SEPROBE 2805 nl  of
absolute 10 DWF, the m xture was stirred at roomtenperature for 1 hour and
then 47 pl (0.555 mml) of a 25 % strength aqueous ammoni a sol ution were
added. Tw@aeoxaser e was allowed to stand overni ght at pcoepoziognper ature, a
further 16 pl of a 25 % strength aqueous ammoni a sol uti on were added and
the m xture was stirred for 4 hour After filtration, the filtrate was
concentrated in vacuo, the residue Was dissolved in ethyl 15 acetate and
the ethyl acetate phase was washed twice in each case with an aqueous
KHSO4/ K2SO4 sol ution, a saturated NaHCO3 sol ution,_and ter. After drying
the ofl§gHRD rpRawd o&ir@rsoif@afmaguwqw@natﬁarapﬁ\ctwﬁ 1on é”’%%ﬁ“@é‘?ﬁ was

r emovefpl i HROM hé SRAHE riENs S ABREP )R BRAtR@mptuhiica gel

usi ng Fej[tpffyl acet aztee. nAq'?@r %concentrati ng tﬁg pr(;g)ﬁct fractrqp?rlfs and freeze
dryi ngwegr@taped82 % of the title 20 conpound were obtained. ES(+)-Ms:
593. 3 L&, *

(R) - 3-%%%%5(%?643 BHSY hyl - 3- (4- (3- (2- et hyl phenyl ) ur ei do) - 3- hydr oxybenzy! )
-2,85 25 '

di oxoi mi dazol_idin-1-yl)-2-(cycl opropyl net hyl)acetyl am no) - 3- net hyl pr opi oni c
aci d 9F¥pPlEnber 2005 WD 02/ 072573 PCT/ EP02/ 01917 54 OH 211 ul of boron

tribromdeaere, ac 1d Q)AL B K0 j 10@¢ mg (0.169 mmol) of
_ t_h_e____cp@%ﬁgygﬁ”"%@ﬁ%@wrﬁgfg8@’5@#@%@*&%?@3?@?2&met hane at -78 C 5
and t hdioxamitazolidimd sy )eB-eyaaproplyinpatby Jacetyismino kB reti@iwbpioniceeidc ool i ng. After
30 mnutes at 0 C, water was cautiously added. The phases were separated
-and the organic phase was dried over sodiumsulfate. After filtration,
renoval of .the solvent in vacuo, chromagographic purification by
preparative HPLC and freeze drying of t A product fractions, 35 ng (36 %
of the title conmpound were obtai ed. X0 (+)-Ms: 580.2 (M+H) +

wa
O

oho

7a} 4-(3-Phenylureido)-3-methoxybenzyl chloride

10

- 7.55 ml (103.4 mmol) of thionyl chloride were added dropwise to a suspension of |

14.07 g (51.7 mmol) of 4-(3-phenylureido)-3-methoxybenzyl alcohol (prepared as

15 described in Example 1, phenyl isocyanate being employed instead of 2-
methylphenyl isocyanate) in 200 ml of dichloromethane. The mixture was then stirred
at room temperature for 2 hours, allowed to.stand overnight and poured onfo 800 ml
of heptane, The heptane was decanted off from the separated oil, the residue was
suspended several times in heptane and in each case the heptane was decanted off.

20 The residue was dissolved in 100 ml of dichloromethane and added dropwise to 800
ml of diisopropyl ether. The mixture was stirred for 1 hour with ice coaling, and the
product was filtered off with suction, washed with diisopropy! ether and dried in

vacuao.

25 7b) (S)-2-(4,4-Dimethyl-3-(4-(3-phenylureido)-3-methoxybenzyl)-2,5-

dioxoimidazolidin-1-yl)-2-(cyclopropylmethyl)acetic acid




Example 6 (R)-3-((S)-2-(4, 4-Dinethyl -3-(4-(3-(2- methg/l phenyl)

ur ei do) - 3- hyd roxybenzyl)-2, 5- Septembef2005

di oxoi m dazol i din-1-yl)-2-(cycl opropyl net hyl ) acet yl am no) - 3- et hyl pr opanoi
15 OH 488 pi of boron tribrom de were added under argon to a sol ution of
220 nmg (WwEdBe7smol ) of the conpound of Exanple 3 in 49chkp@RfnAabsol ute

di chi oronet hane at -78 C 20 and the reaction m xture was allowed to warmto
O Cwith ice cooling. After 30 m r%utes at 0 C water was cautiously added.
The phases were. separated, . and the“Porgani c phase was washed four tines
with water and dried over sodiumsulfate. After 9 Septenber 2005 WO

02/ 072573 PCT/ EP02/ 01917 55 filtration, renoval of the solvent in vacua,
chromat ographi c purification by preparatpve HPLC and freeze drying of ‘the-
product fractions, 81 nmg (37 % t he | e conpound were obtained.
ES(+)-MsS: 566.3 (M+H) *' Exanpl e
(R)3((S)2(44Dirreth -3-( -
di oxoi m dazol i di n- 1¢yl )

hanyl

Fbrl_fai do) - 3- net hoxybenzyl )-2, 5
yl)acetyl am no) - 3- et hyl pr opi oni c
acid OH 10 N_N H 7 ei do)- 3- net hoxybenzyl chloride 7.55 m

e added dropwi se to a suspensi on of

(103. 4 nmol ) &I
14.07 g (51. D o] p ei do) - 3- net hoxybenzyl al cohol (prepared
as 15 descrribed-in anp

e 1, phenyl isocyanate -being enployed instead of
2 net hyl phenyl isocyanate) in 200 m of dichi ororret hane. The m xture was

~then stirred
9.32 m! of an n-butyllithium solution (2.5M in hexane) were added at -40 °C under

argon to a solution of 2.8 g (11.6 mmol) of the compound of Example 1d in 60 mi of
5 absolute THF. After stirring at -40 °C for 30 minutes, the reaction mixture was

allowed to warm to 0 °C and a solution of 5.07 g (17.4 mmol) of the compound of
Example 7a in 20 ml of N-methyl-2-pyrrolidone was added. The reaction mixture was
allowed to warm to 0 °C and it was then stirred for 2 hours at 0 °C. 15 mi of 1N
hydrochloric acid were added, the THF was removed in vacuo and the residue was

10 poured onto 300 ml of methyl tert-butyl ether. The phases were separated, and the
organic phase was washed with water, dried over sodium sulifate and, after filtration,
concentrated in vacuo. The residue was purified by preparative HPLC. After _
concentration of the product fractions and subsequent freeze drying, 484 mg (8 %) of
the title compound were obtained. |

15

- Tc) (R)-S-((S)-2—(4,4—Dimethyi~3-(4—(3-phenylureido)-S-methbxybenzyl)-Z,5—

dioxoimidazolidin-1-yl)-2-(cyclopropyimethyl)acetylamino)-3-methylpropionic acid

The compound was obtained analogously fo Example 1 from 120 mg (0.242 mmot) of

the compound of Example 7b and 38 mg (0.242 mmol) of tert-butyf (R)-3-amino-

20  butanoate by coupling, chromatographib purification, cleavage of the tert-butyl ester
and freeze drying. Yield: 113 mg (81 %).
ES(+)-MS: 580.2 (M+H)"

Example 8
25 (R)-3-((8)-2-(44- Dlmethyt -3- (4-(3-phenyluretdo) 3-methoxybenzyl}-2,5-
- dioxoimidazalidin-1-yl)-2-(cyclopropylmethyl)acetylamino)-3-methyl propanol




at roomtenperature for 2 hours, allowed to-stand overni ght and poured onto
800 m  of heptane. The heptane was decanted of f frongsbgtefbprr@ised oi l

t he residue was suspended several tinmes in heptane and in each case the

- heptane was decanted off. 20 The residue was dissolved in 100 m of

di chi or omes fpaies7and added dropwise to 800 m of diiseprepyliather. The

m xture was stirred for 1 hour with ice cooling, and the product was
filtered off with suction, washed v%gl1 di | sopropyl ether and dried in
“vacuo. 25 7b)

(S)-2-(4, 4-D met hyl - 3- (4-( 3- phenyl ur ei do) - 3- met hoxybenzyl ) - 2, 5-

di oxoi'm dazolidin-1-yl)-2- (cyclopropylnethyl)acetic acid 9 Septenber 2005
WO 02/ 072573 PCT/ EP02/ 01917 56 9. 32 an n-butyllithiumsolution (2.5M
in hexane) were added at -40 C unger to a solution of 2.8 g (11.6

mmol ) of the conmpound of Exarrple m of 5 absolute THF. After
stirring at -40 C-for 30/ n i
_toOCandasqutltﬁh ofQ 5. 07 (1 4

mygwre was allowed to warm
of t"he conmpound of Exanple 7a

in 20 m of thyI 2- p I|d was ded. The reaction m xture was

aIIowedto as hen stirred for 2 hours at 0 C. 15

- of N hydr oriﬂc pici d—wet e added, the THF was renobved in vacuo and the

reS| due was 10 poured onto 300 m of methyl tert-butyl ether. The phases

"were separated, and the organic phase was washed with water, dried over

S T AL E N S R A el
fracti aﬂﬁue%ﬁqp‘éuﬁémmpié 78 Fig (W41 ABMINLf(R)-Barkiho-3t he title conpound

were obt ai ned

(R) 53- meg)ylmopmoh(sge?ﬁtamnie 3) }(MCQL!PJIm&hwmﬁt@@@ﬁb’ﬂmﬁ'@ﬁﬁ@ﬁ%@ﬁ‘zyI) 2, 5-

d I I [
aci d TR i1t chppanah SPROKLAR DG End PR ot VR B 00, 242
mrol ) oi7 mg@9éempound of Exanple 7b and 38 ny (0 242 mol ) of tent-butyl
(R)-3- 28 N9vis: 566.3 (MH)"

10 Example 9
| Ethyl 3-((S)-2-(4,4-dimethyl-3-(4-(3-(2-methylphenylureido)-3-methoxybenzyf)-2,5-
dioxoimidazolidin-1-yl)-2-(cyclopropyimethyl)acetylamino)}-3-(3-pyridyl)propionate

@]

O\

=
2T
<o

15
| 129 mg (0.393 mmol) of TOTU and 64 pl (0.374 mmol) of N,N-diisopropylethylamine
were added with ice cooling to a solution of 200 mg {0.393 mmol) of the compound of
Example 1d and 76.4 mg (0.393 mmol) of ethyl 3-amino-3-(3-pyridyl)propionate (for
preparation see J. G. Rico et al,, J. Org. Chem. 58 (1993) 7948) in 5 mi of absolute
20 DMF. After stirring at room temperature for 30 minutes, the solvent was removed in
vacuo and the residue was taken up in ethyl acetate. The ethyl acetate solution was

washed successively twice in each case with a saturated NaHCO; solution and




~_vacuo_an

20 but anoate by coupling, chromatographic purification, cleavage of the
tert-butyl ester and freeze drying. Yield: 113 ng (&1S&ptemb&{ 2J05M5: 580. 2
(M4- H Exanple 8 25.
(R -3--((S)-2-(4, 4-Di net hyl - 3- (4- (3- phenyl urei do) - 3- met hoxybenzyl ) - 2, 5-
di oxoi m ewxeorgrn- 1-yl ) - 2- (cycl opr opyl met hyl ) acet yl anpagkpednigt hyl pr opanol
-9 Septenber 2005 WO 02/ 072573 57 PCT/ EP02/ 01917 The conpound was prepared
anal ogously to Exanple 3 from 172 r@ (0.348 nmmol ) of the conpound of
Exanple 7b and 31 ng (0.417 mmol) of (R)-3-amino-3 5 nethyl propanol (see
Exanpl e 3) by coupling, chromatographic purification (ethyl ,
acet at e/ hept ane, 911), conceptration of th roduct fractions and freeze
dr yi ngwatgrefier d%mgthﬁgorgg@cvgaswﬂﬁp%sm %%é?%a?‘*ﬁiﬁf’gg'atﬁﬁs%‘fﬁ%l e 9 Ethyl
3-((S) w%s(r%név%i 15%9?((‘) and fd rbsld( L waB LRSI PYeH Sl @llicdgaRidiRcybenzyl) -2, 5
- - di oxol m dazol 1 di n- . _
-yi ) - 2ethyyadasate opfpdrmenhgitictioe thel protlue frastiqrs, p9Bma (Y8%) Pitlmiite e 15 0 N N
H H 129 . 393 o1 I% of TOTU and 64 pl (0.374 nmol ) of
N, N- di FROBPUIVEERAHFHe were added with ice cooling to a sol ution of 200
ng 60. 883+)wis! g8R4 (MkE)compound of Exanple | d and 76.4 ng (0.393 mmol) of
et hyl 3-am no-3-(3-pyridyl)propionate (for preparation see J. G R co et
al., J. Og. Chem 58 (1993) 7948) in 5 m of absolute 20 DIVI . After
stirri @g%rﬂ%ﬁrﬁomterrper ature for 30 mnutes, the solvent was renoved in

e residue was taken up in ethyl acetate. The ethyl acetate
sol ut i B+(Sheds(4, aBihettlylsite@s@imethylphemdlargito)srorethoxglkenayii?. & sat ur at ed.
NaHCCBdso.I ut i on.émq . . Y

ioXoimidazolidin-1-yl)-2-(cyclopropylmethyl)acetylamino)-3-(3-pyridyl)propionic acid

10 hydrochloride

H--Cl

0.82 ml (0.82 mmol) of a 1M aqueous lithium hydroxide solution was added to a
15 solution of 141 mg (0.206 mmol} of the compound of Example 9 in T.25|ml' of
 methanol and the reaction mixture was allowed to stand overnight at room

temperature. The methanol was then removed in vacuo, the residue was adjusted to
pH 2 using 1N hydrochloric acid and the mixture was concentrated in vacuo. The
residue was chromatographed over silica gel using dichloromethane/methanol/glacial

120 * acetic acid/water (85/6/0.5/0.5). After concentrating the product fractions, the residue
was treated with 1.1 equivalents of 1N hydrochloric acid and freeze dried. Yield: 120
mg (89 %). '
ES(+)-MS: 657.4 (M+H)"

25 Example 11




was chromat ogr aphed over silica gel usin

9 Septenber 2005 WO 021072573 PCT/ EP02/ 01917 58 water. After drying the
organi ¢ phase over sodiumsulfate and filtering, the S8épember S r enoved
in vacuo and the resi due was chronat ographed over silica gel using ethyl
acetate. After concentrating the product fractions, 195 ng (72 % of the
title cowpamres7svere obtai ned. ES(+)-Ms: 685.4 (MH) - 'pcExasiphar 10
3-((S)-2-(4, 4-"i met hyl - 3- (4- (3- (2- et hyl phenyl ) ur ei do) - 3- net hoxybenzyl) - 2;
5-

di oxoi ni dazol i di n-1-yl ) - 2- (cycl opr oBy[ met hyl ) acet yl ami no) - 3- ( 3- pyri dyl ) pr op
ionic acid 10 hydrochloride O—l H-CI 0 82 m (0.82 mol) of a 1 M aqueous
lithium hydrOX| de sol ution was 5 solution of 141 ng (0.206

mol ) é¥oPFaRy! SHFFuldeft- 6'!“%311%3@2 rrwﬂwfwnyawetsip) Repeiieebeand)l-t he reaction
h |
s ¢ har TR raBil 11t A RN Beot Bihol SRRyl 3e, ) 17"

hydrochl oric acid and the mxture was concentrated in vacuo. The. residue
di chl or onet hane/ net hanol | gl aci al .

concentrating the product
.1 equivalents of IN hydrochloric

20 acetic acid/water (951510.5/0.5). Aft
fractions, the residue was treatced Wi

. acid and freeze dried. Y| el d: ng {(89 /(). ES(+)-Ms: 657.4 (MtH) + 25
~ Exanple 11 9 Septerrber 2 5 3 HCT/ 0 (1)%1}17 59

O 0]
N ]
H H N

56 yl (0.731 mmol) of isopropanol and 23.6 mg {0.193 mmol) of 4-
dimethylaminopyridine were added to a suspension of 80 mg (0.122 mmol) of the
compound of Example 11 in 3 mi of dichloromethane. 38 mg (0.183 mmel) of DCC,
dissolved in 1 ml of dichloromethane, were added to the then clear solution. After

10  stirring at room temperature for 2 hours, the mixture was allowed to stand overnight
at room temperature. Aﬂelr filtration, the filirate was concentrated in vacuo and the
residue was chromatographed over silica gel using heptane/ethyl acetate (3/1) and
ethyl acetate/heptane (20/1). After concentrating the product fractions, 70 mg (82 %)
of the titte compound were obtained.” |

15 ES(+)-MS: 699.4 (M+H)"

Example 12

Ethyl 3—((8)»2—(4,4-dimethyI-S-(4-(3-(2-methy!phenyl)ureido)-3-methoxybenzyl)-2,5-
dioxoimidazolidin-1-yl)-2-{cyclopropylmethyl)acetylamino)-3-(4-pyridyl)propionate
20 '




| sopropyl 3-((S)-2-(4,4-dimethyl-3-(4-(3-(2-nethyl ph enyl )u

rei do) - 3- net hoxybenzyl )- 2,5-di oxoi m dazol i di n-| 9 September 2005
-yl)-2-(cycl opropyl net hyl )acetyl am no) - 3-(3-pyridyl)propion ate 5 56 p
(0.731 nmmol) of isopropanol and 23.6 ng (0.193 mml) of 4-

di et hy| &0 eeapysns di ne were added to a suspensi on of 8@cHEP@19422 nmol ) of
~the. compound of Exanple 11 in 3 m of dichloronethane. 38 ng (0.183 mmol)
~of DCC, dissolved in | m of dlchkﬁionethane, were added to the then clear
solution. After 10 stirring at roo enperature for 2 hours, the mxture
~was allowed to stand overnight at roomtenperature. After filtration, the
filtrate was concentrated in vacuo and the residue was chromatographed
over silica gel using heptanelethyl acetate (3/1) and ethyl

e e i i e e R R o

Exanpl ef th2 dénipplind of Examp[e 1d and 76.4 mg (0.393 mmol} of ethyl 3~amino-3-(4-

3-((S)-2- 3- (2~ net nyl ).ur hoxybenz.yl)-2,5
> o B DS L AR bt R Byt S S B0 he pyr

) Pr gpi pogd)eYid: QoSanf @atsy. 2005 WO 02/072573 60 PCT/ EP02/01917 The conpound
was pregared anal ogously to Exanple 9 from 200 ng (0.393 mmol) of the
conpouRd(oMBxGaet Bl and 76. 4 ny (0.393 mml) of ethyl 3-ani no-3-(4-
pyridyl) propionate (for preparation see J. G Rico et al., J. Og. Chem 58
(1993) 7948). Yield: 199 mg (74 %9. ES(+)-Ms: 685.4 (|\/H—|)+ Exanpl e 13

3- (( S) Egartigle43Di rTethyI 3-(4-(3-(2-methyl ph enyl)u

d P 5.10
Eileloxgl) z(sg"e}z@?‘r q@lﬁ‘()‘l -B-Ra)P RPN R N g teyRetm 8- 3- (4- pyri dyl ) pro
pi @i Cdl@%lﬁlldd%ﬁﬁl@-qt}ll)cg- o@@lopropylmethyl)acetylammo) 3-(4-pyridyl)propionic acid

hydrochloride
0

/ H
/OLL o N N OH
N—\( 0 O

atPaSa e

H H . \N
' H-Cl

15 The compound was prepared analogously to Example 10 from 143 mg (0.209 mmol)
of the compound of Example 12. Yield: 126 mg (87 %).
ES(+)-MS: 657.2 (M+H)"

Example 14
- 20 Isopropyt 3-((8)-2-(4,4-dimethyl-3-(4~(3-(2-methyiphenyi)ureido)-3-methoxybenzyl)-
2,5-dioxoimidazolidin-1-yl)}-2-(cyclopropylmethyl)acetylamino)-3-{4-pyridyl)propionate




N N HH 15 The conpound was prepared anal ogously to Exanple 10 from 143 ng
(0.209 mml) of the conpound of Exanple 12. Yield: XSeptemb8r2003) .
ES(+)-Ms: 657.2 (MtH) "' Exanple 14 20 Isopropyl 3-((S)-2-(4,4-d

i met hyl - 3- (4- (3-(2-net hyl phenyi ) u rei do) - 3-net hoxybenzyl) -

2, 5- di oxeigwzgaizad | di n- 1-yl ) -2-(cycl opropyl net hyl ) acet yepebp@los- (4- pyridyl)
propi onate 9 Septenber 2005 WO 02/072573 PCT/ EP02101917 61 The conpound was
prepared anal ogously to Exanple 11 from 83 ng (0.126 nmmol) of the conpound
of Exanple 13. Yield: 34.6 ng (39 &. 5 ES(+)-MS: 699.4 (MH) + Exanple 15
Et hyl

3-((S)-2-(4, 4-di met hyl - 3- (4- (3- (2- net hyl phenyl ) ur ei do) - 3- met hoxyhenzyl )-2,5

yl ) acet yl am no) - 3- ( 2- py(dyf) propi
ogously to Exanple 9 from 200 ng
d and 56.4 mg (0.393 mmol) of
P tion see J. G Rico et
| d: | 226 09 84 % . ES(+)-Ms: 685.4

al., J. Og. _Cyem %8 (1993 i ‘
M+H) + Exany 6
g-(l(-DS)-Z-(4 m%}fhyﬁ(z- r%t hyl p eny] ) ur ei do) - 3- met hoxyhenzyl )-2,5

N
d| oxoi m dazolidin-1-yl)-2-(cycl opropyl net hyl ) acet yl am no)- 3-(2-pyri dyI ) prop

di oxoi m dazol i din-1-yl)-2-(cyci opropyl
onate 10 The conpound was prepargd an
(0.393 nmol) of the conpound o
ethyl 3-am no-3-(2 & pyyidy

ionic acid 9 Septenber 2005 WO 02/ 072573 PCT/ EP02/ 01917

The compound was prepared analogously to Exampte 11 from 83 mg (0.126 mmol)
of the compound of Example 13. Yield: 34.6 mg (39 %).
5 ES(+)-MS: 699.4 (M+H)"

Example 15

Ethyl 3-((S)-2-(4,4-dimethyi-3-{4-(3-(2-methylphenyilureido)-3-methoxybenzyl)-2,5-

dioxoimidazolidin-1-yl)-2-(cyclopropyimethyl)acetylamino)-3-(2-pyridyl)propionate
10

The compound was prepared analogously to Example 9 from 200 mg (0.393 mmol)

of the compound of Example 1d and 76.4 mg (0.393 mmol) of ethyi 3~a'mino-3-(2-
15 pyridyl)propionate (for preparation see J. G. Rico et al., J. Org. Chem. 58 (1993)

7948). Yield: 226 mg (84 %).

ES(+)-MS: 685.4 (M+H)"

Example 16 _
20 3+{(S)-2-(4,4-Dimethyl-3-(4-(3-(2-methylphenyl)ureido)-3-methoxybenzyl)-2,5-
dioxoimidazolidin-1-y1)-2-(cyclopropylmethyl)acetylaming)-3-(2-pyridyl Jpropionic acid




62 OH The conpound was prepared anal ogously to Exanple 10 from 170 ng
(0.248 mml) of the conpound of Exanple 15, but was ggéptempeerdémd i nto the
hydrochl ori de by addition of hydrochloric acid. Yield: 160 ng (98 9.
E.S(+)-Ms: 657.4 (M+H) + Exanple 17 10 | sopropyl

3- ((S) - 2w dlo2brBaret hyl - 3- (4- (3- (2- net hyl phenyl ) ur ei deyy@piflo@ihoxybenzyl ) -
2, 5-di oxoi m dazol i di n-1-yl)-2-(cycl opropyl net hyl ) acet yl am no) - 3- ( 2- pyri dyl )
propi onate O0,,,,,, 15 The conpound s prepared anal ogously to Exanple 11
from90 ng (0.137 mvol) of the conépfmgund of Exanple 16. Yield: 39 ng (41

% . ES(+)-MsS: 699.4 (M+H)* Exanple 18 9 Septenber 2005 WO 02/ 072573 '
PCT/ EPO2/ 01917 63

(R-3-((5)-2-(4,4-Bis(trifluoronethyl)-3-(4-(3-(2-nethyl pheny!)ureido)-3-
‘met hoxybenzyl) - 2, 5- di oxoi m dazol i di n-1-yl,) - 2- (cycl opropyl net hyl ) acet yl am no
)-3- met hy| propionic acid OH 18a) 2-tent

ta-1, 3-di ene The conpound was
Chem Ber. 107
oudthexaf | uor oacet one (HFA),

prepared analogously to
- (1974),1488-1498. gé
S

g p
~HFA 10 trihydrdte ]
had been war to The 3 i
concentrate |cN ard t @n pasded |into the gas space of the
reaction fla A Wef Hux \eoridenser filled “with acetone/dry ice was fitted

to the gas outlet of the flask. 15 As described above, a solution of 20 ¢
(170 mmol) of tert-butyl carbamate in 150 mi

wWhashed once nore with

~ The compound was prepared analogously to Example 10 from 170 mg (0.248 mmol)
5 of the compound of Example 15, but was not converted into the hydrochloride by
addition of hydrochioric acid. Yield: 160 mg (98 %).
ES(+)-MS: 657.4 (M+H)"

Example 17

10 Isopropyl 3-((S)-2-(4,4-dimethyl-3-(4-(3-(2-methylphenylureido)-3-methoxybenzyl)-
2 ,5-dioxoimidazolidin-1 -yl)—2-(cyclopropylmethyl)acetylamino')-3-(2-pyridyl)propionate

*@j& °N/|N°OY

r=
Iz

15 The compound was prepared analogously to Example 11 from 90 mg (0.137 mmol)
of the compound of Exampie 186. Yield: 39 mg (41 %).
ES(+)-MS: 699.4 (M+H)*

Example 18




of dichl oromet hane was reacted wi th anhydrous gaseous HFA until the
reaction solution was saturated. The sol vent was ren®pgesteinberv2eso and t he
resul ting crude 2-
tert-but oxycar bonyl am no- 2- hydroxy-1, 1, 1, 3, 3, 3- hexaf | uor opr opane (yield:
48.3 09, widiHs7avas used in the subsequent reaction speprpedfists. 6 g of
trifluoroacetic anhydride and subsequently 5 drops of quinoline were added
dropwise at 0 Cto a solution of 50.05 g (176 mmol) of
2-tert-butoxycarbonyl am no- 2-hydroxy-1,1,1, 3,3, 3- hexafluoropropane in 300
m of diethyl ether. After stirring at 0 C for 10 mnutes, a further 27.2
g of tr acetLC. a dri ropw se. , 25 The reaction m xture
was st i(l!?‘}"é'z&:ﬁ @@F@W? %B%%@r@ﬁg hﬁB‘F @@Ufﬁ"i’ét%s the internal
t enper 0 C, 50.019
(385 %*W%%"?ﬁ%%?%@%@* SnRcHfopitasseabande 0 ©
qui nol meshgpregionierdsisl 2005 WO 02/ 072573 PCT/ EP02/ 01917 64 begi nning to
crystallize. After stirring at O C for 2 hours, the mxture was filtered.
Resi dual salt was renoved fromthe filtrate by distilling it in vacuo into
a receiver flask cooled with acetone/drw ice. The distillate was then
distilled through a Vigreux colunn. 36.2\g (77 %9 of the title conpound
wer e obtained. Boiling point: 4130 C.18b) (S)- p- Cycl opropyl al ani ne
tert-butyl ester 3.5 g (;ﬂ 1 myé of |(S)(3-cyclopropyl al ani ne were added
. at _roomtenperat,ure ror; vE(N S e and 5 m of
concentrated s d by 10 aut itlous dr opw se addi ti on of
the-acid to . uti h was ©ansferred into a seal i ng
tube into wh 20N onU erﬂ@ were condensed at -78 C. The seal ed
tub& was the tenperature for 24 hours on a shaker. After
openi ng of the sealed tube (with cooling), the reaction mxture was
cautiously introduced into a stirred m xture, cooled to 0 C, of 30 m of
triet hy&aﬁ)rﬁ-teet-&ﬂdxﬁQMHls(ftﬁuorfomm}’bﬁﬂ 3»@S<ambult$rn$vdaege excess isobutylene, the

rod ‘was_extracte ter dr e et her phases
gver ! g@pg@@yqsdﬁrg\ﬁgr@&@@[agﬂgslgﬁa\%ﬁ Steg?ltch etal, Chen¥. Epe% ‘}O P
(1974), 1488-1498. For the preparation of anhydrous hexafluoroacetone (HFA), HFA
10 trihydrate was added dropwise to concentrated sulfuric acid which had been warmed

to 80 °C. The resulting gas was washed once more with concentrated suffuric acid
and then passed into the gas space of the reaction flask. A reflux condenser filled
with acetone/dry ice was fitted to the gas outlet of the flask. '

15 " As described abave, a solution of 20 g (170 mmol) of tert-butyl carbamate in 150 mi |
 of dichloromethane was reacted with anhydrous gaseous HFA until the reaction

solution was saturated. The solvent was removed in vacuo and the resulting crude 2-
tert-butoxycarbonylamino-2-hydroxy-1,1,1,3,3,3-hexaflucropropane (yield: 48.3 g,
100 %) was used in‘the subsequent reaction step.

20
13.6 g of triflucroacetic anhydride and subsequently 5 drops of quinoline were added
dropwise at 0 °C to a solution of 50.05 g (176 mmol) of 2-tert-butoxycarbonylamino-
2-hydroxy-1,1,1,3,3,3-hexafluoropropane in 300 ml of diethyl ether. After stirring at 0
°C for 10 minutes, a further 27.2 g of trifluoroacetic anhydride were added dropwise.

25 The reaction mixture was stirred at 0 °C (extefnaf temperature) for 30 minutes, the
internal temperature of the mixture rising to 8-10 °C. After cooling to 0 °C, 50.01 ¢

.(388 mmol) of quinoline were added, the trifluoroacetic acid salt of quinoline




removi ng the solvent in vacua, the crude product obtained (pale yellow oil)
was enployed in the subsequent reaction without furtdhgsptembef 2006t i on.
Yield 4.2 g (84 %9. 20 18c) (S)-N-Fornyl-f3-cycl opropyl al ani ne tert-butyl
ester A mxture of 10 g (54 mml) of (S)-J3-cyclopropyl al anine tert-butyl

ester an@ydpfy7sks (55.2 mmol ) of cyanonethyl formate i Bed@Poaihordf
di chl oronet hane was stirred overnight at roomtenperature. After renoving

t he .solvent in vacuo, the residue obtained was distilled in vacuo. Yield:
8.8 g (76 10). Boiling point 120 /% Pa (0.3 25 torr). 18d) tert-Butyl
(S)-2-(4,4-bis(trifluoronethyl)-2,5-di oxoi mdazolidin-1-yl)-2-

(cycl opropyl net hyl )acetate 2.4 g (12.1 mmol ) of di phosgene were added at
-30 C thmgmnmltutcnmmiﬁﬁe Aﬂér sjirr(r[glat'ﬂ °C3for Brrwmlu)s, dife mixture was fiitered.

S)-N-f | i tert,- but t d 2.5 4 7 |
T el 6 S 1R R o PR e B sl i e 1R Bdhedhi KL o) Uy on
vas al lgurd o &mmﬁ Ta@e@nm 2% FRASTRIES (IGTHFEVR00017 varm Lo -15

Cin the course and stirring was continued a his tenperature
until tcRME36E @af??’wézé owamytl%ﬁ@ﬂpqtrr@ W%récqbit@m%caqjm@ﬁmam-ﬁ%@n washed

tw ce a roomtenperature with 7. % strength sodi um hydrogencar bonat e
solution and the organic phase was dried over nmagnesiumsul fate. After
filtration, the solvent was 5 renpved in vacuo and the residue was taken up

i2nt Z?t qu@% Qv‘ﬁowPeﬁ@*@nga%Tlé : ?f’;ttnq‘T;)l)l gf oxazabuta-1, 3-diene in 10 m of

~ benzen i tiyre. The
reacti ? oI uﬂﬁlﬁﬂ) é\lf;a@‘ e fogt%gglglraﬁin%%éf% ""998&@ nge zeng%mgs t hen
 r enov ethixtorevafdlani omeaneandﬁenlMsondedogﬂfap@addqﬁwreparsdlhyca gel (eluent:

Bglt{](fl e%o%%%évﬁ%?édm%%gﬁge ac@t_ Bxdds Yé %)83-513 so!ugorg \ngs% - Melting

(S) - 2- trAndeBbs (n&ds bfs%amfgmé wa Whidh &o%u%%dﬂm@@eml wete RohdeHskd &t -78
(cycl opropyl met 3/ acetic acid
C. The sealed tube was then shaken at room temperature for 24 hours on a shaker.
After opening of the sealed tube (with cooling), the reaction mixture was cautiously
infroduced into a stirred mixture, cooled to 0 °C, of 30 ml of triethylamine and 50 mil
15 of water. After removing excess isobutylene, the product was extracted with ether
(2x50 ml). After drying the ether phases over magnesium sulfate, filtering and
removing the solvent in vacuo, the crude product obtained (pale yellow oil) was

employed in the subsequent reaction without further purification. Yield 4.2 g (84 %).

20 18c) (8)-N-Formyi-p-cyclopropylalanine tert-butyl ester
A mixture of 10 g (54 mmol) of (8)-B-cyclopropylalanine tert-butyl ester and 4.7 g
(55.2 mmol) of cyanomethyl formate in 100 ml of dichloromethane was stired
overnight at room temperature. After removing the solvent in vacuo, the residue
_ ~ obtained was distilled in vacuo. Yield: 8.8 g (76 %). Boii‘ing point 120 °C/40 Pa (0.3
- 25 o). 7

18d) tert-Butyl (8)-2-(4,4-bis(trifluoromethyl)-2, 5-dioxoimidazolidin-1-yl)-2-
(cyclopropylmethyl)acetate
2.4 g (12.1 mmoi) of diphosgene were added at -30 °C to a solution of 2.5 g {11.7

| 30 mmol) of (8)-N-formyl-g-cyclopropylalanine tert-butyl ester and 2.5 g (24.7 mmol) of
triethylamine in 100 ml of dry dichloromethane. The reaction solution was afowed to




15 A solution of 7 g (17.3 mml) of the conpound of Exanple 18d in 20 m of
~dichl oronet hane was added at 10 C to a mxture of 30 9$emiémbet 20050r oaceti c
acid and 50 nml of dichloronethane and the m xture was stirred at room
tenperature for 16 hours. After renoval of trifluoroacetic acid and

di chl or ors pangs73 N vacuo, 5.9 g (98 % of the title serpaRdathiyere
obt ai ned. 20 Melting point: 123-125 C, [42 = -26 (¢ = 2, nethanol). 18f)

(S)-2-(4,4-Bis(trifluoronmethyl)-3-(4-(3-(2-nethyl phenyl)ureido)-3-net hoxybe
nzyl)- 2,5-dioxoi mdazoiidin-1 yl)-2=(cyclopropyl nethyl)acetic acid 25 N N
H H 9 Septenber 2005 WO 02/ 072573 66 PCT/ EP02/01917 3.2 m of an
n-butyllithiumsolution (2.5 Min hexane) were added at -40 *C under argon
to a sofamiton!®fC in e apu(se ahfdiopr and stivdng wap eanitnued abilisisrwerdldre n 40 m  of

absol ute,.THF. The reaction, m-xt . L0, ith

Stirri rjijéx,tll tEe r%%qttaF Was cg{n%ée_tgmﬁgq‘%gc%ﬁfﬁo@hé?%@ tﬁ& WashBd tﬁncg a? W

4{) ( 3|- ( tZ'odif_(lﬁ_ttHégﬁb@’@mg bjz\htg We%gsﬁ'%aﬁ@h rmﬂiuWa:ﬁmhatei sm_{tﬁn ian((:!j ﬂ&?[ n of
absol ute THF was added an e reacti e was stiyred at room

t enper SYGANC Phasevarodiad ovep Magnegium Sﬂi?#?%@tbﬂlt@tio& ii';?@iSt‘:'i{“’We\tr"{éa5;:1dded and THF

was 5“?-%?5\?&1 ih%ﬁ@&%ﬁd tHEYBsR0Y §AY SRR SN MBI bAsdRd3 08igqe 1w th met hyl

tert-buty et her. e conbi ned organi ¢ phases were dried over sodium
sul f at enmolijiof 2tartbutoky-Hidebis{rdlprommeitght Baerabuiad dedisne Thd mbef due was

ified b ive HPLG After. i r od
P S SR U0 A 3B AR ALIR, Fho BB o0Ct
O hy | P oy by Lot oo 1 ol g (22m
e - 3. -2, -
n- 1¥yP)Th§¥%§§‘§4ﬁ §e$ swm?éqg@m@é@'@yéh%ﬁ 9&1%@’9@9*‘18@?@%%}7 @BW%%% c acid The
U Ue Go8RRH08/ 9 eRs P FeBf MR TR REFT PO, [haaRbes(k {, and | g from

18e) (8)-2-(4,4-Bis(triflucromethyl)-2,5-dioxoimidazolidin-1-yf)-2-
(cyclopropyimethyl)acetic acid

15 A solution of 7 g (17.3 mmol) of the compound of Example 18d in 20 mi of
dichloromethane was added at 10 °C to a mixture of 30 m! of triflucroacetic acid and
50 m! of dichloromethane and the mixture was stirred at room temperature for 16
hours. After removal of triflucroacetic acid and dichloromethane in vacuo, 5.9 g (98
%) of the title compound were obtained.

20 Melting point; 123-125 °C, [«]* = -26° (¢ = 2, methanol).

18f) (S)-2-(4,4-Bis(triflucromethyl)-3-(4-(3-(2-methylphenyl)ureido)-3-methoxybenzyl)-
2,5-dioxoimidazolidin-1-yl)-2-(cyclopropylmethyl)acetic acid '

25




conpound of Exanple 18f and tent butyl (R)-3-am nobutanoate by coupling and
subsequent cl eavage of the tert-butyl ester. 20 Exanp Segk8mber 2005
(S)-3-((S)-2-(4,4-Bis(t(fluoronethyl)-3-(4-(3-(2-nethyl phenyl)ureido)-3-

met hoxybenzyl ) - 2, 5- di oxoi mi dazol i di n-1-yl)-2-(cycl opropyl net hyl ) acetyl am no
) -3- phegyg @heRionic acid 25 OH 0O NN H H 9 Septenbepegfha e 02/ 072573
PCT/ EPO2/ 01917 67 19a) Et hyl

(S)-3-((S)-2-(4,4-bis(trifluoronet %I )-3-(4-(3-(2-m et hyl phenyi ) urei do) - 3-
met hoxybenzyl ) - 2, 5- di oxoi mi dazol | di°R- 1-yl ) - 2- (cycl opr opyl net hyl ) acet yl am no
)-3- ph enyl propionate 748 ng (2.28 mmol ) of TOTU '

(O ((cyano(et hoxycar bonyl e) met hyl ene)am no)- 5 N, N,N , N -tetranethyl uroni um
t et r af B2anicdf@nati)tyltihilind 68 tiornf2. NVINR Hekaey) wepy bddest ayHaACwadeer e added at 0

22" maeiesn S smbion o1 3 et g o aichRoud S rTaR 6rH 4THEEPLG ot of
absol U%ﬁsecﬁ{haww*rﬁ@rré%ﬁbﬁﬁqiﬁMas ARt 16 Wakhit 0 “atwittpgiminggaper ature for |

hour , DMF was renoved in vacuo, the residue was taken up in ethyl

acet at solutin of2ca & 68 mg)) ofdeBt@treetbwpienybrraides-Snmsteeryaenzykdiarige y with an
'~ agueous I i W | bbE L water. After
dry ng%#ﬁﬁ%@éﬁ% @ﬁ%g}gs%@gﬁag g@?}térn@ éﬁﬂ)ﬁa e ang}él g ismrg??tnlg,aﬁi‘t he sol vent
was I efspyriatine s hoursalol nil be 1N eyddokionaacid weoeratidgt aph&dF ewaer silica gel
usi ng heptane/ ethyl __acetate 3/2). By con tratjng,t ct fractions,
1. 4899re(r%yeaj§n gﬁcu%/)hfghg pgm@@@%ﬁaﬁﬁr&s e}x/trac?eg t%\'l]tpe w;tﬁ n?ethyn ?ergﬁl%ilu ' ons
' ether. The combined organic phases were dried over sodium sulfate and, after
filtration, concentrated in vacuo. The residue was purified by preparative HPLC. After

10 concentration of the product fractions and freeze drying, 1.41 g (57 %) of the title
compound were obtained.

18g) (R)-3-((S)-2-(4,4-Bis(trifluoromethyl)-3-(4-(3-(2-methylphenyl)ureido)-3-
methoxybenzyl)-2,5-dioxoimidazolidin-1-yi}-2-(cyclopropylmethyl)acetylamino)-3-
15 methylpropionic acid

The title compound can be obtained as described in Examples 1f and 1g from the
compound of Example 18f and tert-butyl {(R)-3-aminobutanoate by coupling and
subsequent cleavage of the tert-butyl ester.

20

~ Example 19

(8)-3-((S)-2-(4,4-Bis(trifluoromethyl)-3-(4-(3-(2-methylphenyl)ureido)-3-
methoxybenzyl)-2,5-dioxoimidazolidin-1-yl)-2-(cyclopropylmethyl)acetylamino)-3-
phenylpropionic acid

25 |
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15 were obtained. 19b)
(S)-3-((S)-2-(4,4-Bis(trifluoronethyl)-3-(4-(3-(2- methgbpgbgt 20051 do) - 3-
met hoxybenzyl ) - 2,

5-di oxoi m dazol i din-1-yl)-2-(cycl opropyl met hyl ) acet yl am no) - 3-
phenyl pr @@ @RB7:acid 20 A solution of 1.46 g (1.84 mmpl)mfiheidie compound of
Exanple 19a in 40 M of N nethyl-2-pyrrolidone and 20 &F of 6N

hydrochl oric acid was heated to 60 C for 6 hours. After cooling to room
tenperature, ‘the reaction m xture Ws poured onto 300 ml of water, and
the. precipitate was filtered off with suction, washed with water and
dried over phosphorus pentoxide. The crude product was chronmat ographed

twi ce Pa)dthyl (S)-84((S)-2edl4-bis(tifuoromeingtrBelrt dA2-meateylpharybumidaiSet | ¢
i d/ wat = 95/ 5/ / 0..5 ALt tratj t ! t f ti ,
Fhe ' r caelinhev P adsotimdrzo it P RS ERR YA s BB E D hace was

vashedpydtbrégbesteand dried over sodiumsulfate. After filtration, renoval

of the sol'vent in vacuo and freeze drying, 1.19 g (85 % o% the title
conpoufif mar(8.28mamph efTO3Y (B(aypnpfsthoxggarsopiaeNE/EBIMN0)0 9 Sept enber

200 v / dii :
(R gs\lﬁ("g&@ %ﬁgﬁ“e@ﬂ[{(ﬁ%ﬁgﬁgé{et vate) and 368 4 of M-S opropYE 1 ) ur ei do) - 3-
" met hoxgthelamitie wereSaddied abD ifCda aciohdionof .41 g (2.28 mmol) of the compound
Rl slidnd ; ey : L 1 20
N For g B b ARG B2 4 RRQEH lhu TS SEBAB b foRRdtAt o
anal ogswisl ¥r Aisollvie BlasetRfofrhamide. (DRMIF)! Afg StirkY 2 roord te@Peraturs @rut i on of 4. 04
40 mmol ) of triethylamne in 10 nl of dich oronet_hag&#e(% was added at O

% to al bowrtheddMbiwas. romoyed fovaghs) thespsidug waeiaken ugrin eBt §eetaiet er
ai dBr P she R B Sl el eshel suCHRRBRL I ar ASREE T ok oom
t enperiHBORK,SO; solution, a saturated NaHCO; solution and water. After drying the

organic phase over sodium sulfate and filtering, the solvent was removed in vacuo

and the residue was chromatographed over silica gel using heptane/ethy! acetate

(3/2). By concentrating the product fractions, 1.48 g (82 %) of the title compound

15 waere obtained.

19b) (8)-3~({S)-2-(4,4-Bis(trifluaromethyl}-3-(4-(3-(2-methylphenyljureido)-3-
methoxybenzyl)-2,5-dioxoimidazolidin-1-yl)-2-(cyclopropylmethylacetylamino}-3-
phenylpropionic acid '

20 A solution of 1.46 g (1.84 mmol) of the compound of Example 19a in 40 ml of N-

| methyl-2-pyrrolidone and 20 mi of 6N hydrochloric acid was heated to 60 °C for
8 hours. After cooling to room temperature, the reaction mixture was poured onto 300
ml of water, and the precipitate was filtered off with suction, washed with water and
dried over phosphorus pentoxide. The crude product was chromatographed twice

25 over éi!ica gel (eluent: dichloromethane/methanol/acetic acid/water = 95/5/0.5/0.5).

| After concentration of the product fractions, the residue was taken up in |
dichloromethane and the organic phase was washed with water and dried over
sodiuin sulfate. After filtration, removal of the solvent in vacuo and freeze drying, 1.18
g (85 %) of the title compound were obtained. |

30 ES(+)}-MS: 764.2 (M+H)"

Example 20




(11.3 mmol ) of

~in 5 vacuo. Aft

stirred overnight at roomtenperature and then washed twi ce with saturated
NaCl solution. The phases were separated and the orgagegteRibapeoyms dried
over 15 magnesium sulfate. After filtration and renoval of the solvent in
vacuo, the residue. obtained was distilled in vacuo. Yield: 7.5 g (87 %.
Boi | i ng mmo ere725388 Cl2.7 Pa (0.02 torr). 20b) tert- Bpb¥iepoznior
(S)-2-(4,4-bis(t(fluoronethyl)-2,5-di oxoimdazolidin-I-yl)-2-(2- 20

met hyl propyl )acetate 2.4 g (12.1 nggl) of di phosgene were added at -30 Cto
a solution of 2.5 g (11.6 nmol) of Nfornyl-L-leucine tert-butyl ester and
2.59 (24.7 mol ) of triethylamine in 100 m of dry dichl oromethane. The

reaction solution was, allowed t to, - C.int course of 1 hour and
st i rri@"%@‘3‘(%&731ﬁ@ﬁéfomﬂgﬂ)‘g'ém%mi:wh&%V{I)UFFWQS%’S reacti on was

conpl e 61d_GiR S Bt b A .- NRRNSSY raom tenperature
wth 7@@&%%922550 Ilaﬁt?n Idﬁé??gjemr%gﬂﬁgs e "sol ltg}{lltmc%{r‘a\t?%'rlrll?\meo)phases wer e -
separ amethylnepiottieacidgani ¢ phase was dried over magnesi um sul fate. After

“filtration, 9 Septenber 2005 WO 02/ 072573 PCT/ EP02/ 01917 69 the sol vent was
removed in vacuo and the residue was taken up in 70 m of benzene. 3 g

, 3-oxazabuta-1,3-diene in 10 m of
ution at roomtenperature. The

2-tert-butoxy-4,4-bis(trifluoronethyl)-
benzene were added dropwi se tg@rtiis s
reaction solution was heated t\o® 80 C verﬂight ang, t hen benzene was renoved
er %Eiong ogEapty oN-Th idu Br silica gel (eluent;
of [ et fyl agetate /1),43.7{g (BO %9 of the title conpound
: qo 106 €. [a]2 = -24 (c 1, CHCI3). 20c)
(S)-2-(4, 4-9 -2,52dioxoinidazolidin-l-yl)-z- 10
(2-pget hyl propy) & A solution of 7 g (17.2 mmol ) of the conpound
‘of Exanple 20b in 20 ml of dichioronmethane was added at 10 Cto a m xture
of 30 M of trifluoroacetic acid and 50 m of dichloronethane and-the

react i Zpa) N-RHVRLIGSciss iefttirgl] @bteF oom t enper at ure
The preparation was carried out analogously to W. Duczek et al., Synthesis 1996,
37-38. A solution of 4.04 g (40 mmol) of triethylamine in 10 ml of dichioromethane
10 was added at 0 °C to a solution of 8.94 g (40 mmol) of L-leucine tert-butyl ester
hydrochloride and 3.4 g (40 mmol) of cyanomethyl formate in 60 mi of
dichloromethane. The reaction solution was allowed to warm to room temperature,

petroleum eth
wer e obt ai ng

stirred overnight at room temperature and then washed twice with saturated NaCt
solution. The phases were separated and the organic phase was dried over

15 magnesium sulfate. After filtration and removal of the solvent in vacuo, the residue.
obtained was distilled in vacuo. Yield: 7.5 g (87 %). Boiling point: 118 °C/2.7 Pa (0.02
torr). ‘

20b) tert-Butyl (S)—2¥(4,4-bis(trifluoromethyl)—2,5—dioxoimidazolidin-1-y!)-2-(2—
20 methylpropyl)acetate - '

2.4 g (12.1 mmol} of diphosgene were added at -30 °C to a solution of 2.5 g (11.6
mmol} of N-formyl-L-leucine tert-butyl ester and 2.5 g (24.7 mmol) of triethylamine in
100 mi of dry dichloromethane. The reaction solution was allowed to warm to -10 °C
in the course of 1 hour and stirring was continued at this terhperature untit the

25 reaction was complete. The reaction solution was then washed twice at room
temperature with 7 % strength sodium hydrogencarbonate solution. The phases were

separated and the organic phase was dried over magnesium sulfate. After filtration,




for 16 hours. After renoval of trifluoroacetic acid and dichioronmethane in
vacuo, 6.0 g 15 (99 % of the title conpound were obt@agasembbePddsng point:
154-156 C. [a]22 = -23 (c 2, nethanol). 20d)
(R-3-((S)-2-(4,4-Bis(trifluoronethyl)-3-(4-(3-(2-methyl phenyl)ureido)-3-ne

t hoxy-  WO0.02/072573 PCT/EP02/01917
benzyl) -2, 5-di oxoi m dazol i di n-1-yl)-2-(2-nethyl propyl )acetyl am no) - 3- net hyl
propionic 20 acid The title conpo was prepared as described in Exanpl es

If and 1g from 500 ng (0.809 nmol )~ ~of
(S)-2-(4,4-bis(trifluoronmethyl)-3-(4-(3-(2-methylphenyl)ureido)-3-

met hoxybenzyl ) - 2, 5- di oxoi m dazol i din-1-yi)-2-(2-net h% propél )acetic acid of
the fdhareleerisias rapyeshipeacooerd the rosidoe wes taken undn//EP0St 6802enenhi ch had

been DEEPA1oE LB bkl de PG Ha I P kdzabub s ighoh dazol 1 0 -1

yl)-2- acetl
_4 (3 (zemtdﬂobpmmwereraadel@)jm'pwimtbdbdylseluﬁm at wbhoehtberasreder i bed i n

128 8 1).of tert- _3. but anoat
A tor GRS AGLIRERARRGR K0 SC BUPFITE aRY BlenckRorons s BRRCAUR  vent 5
heptf?”%&id“ﬁﬁe?‘éﬁ%ﬁhb% graphy ?e)ftf‘?é‘l%sf%!h@%\éélgﬁhc%fgé] g@uérﬂ ctRyidurh ester, 299 ny

(53 %9 of the titl ecorrpoun wer e obt ai ned X 7045(]|\/HrH)} Exanpl e
21 10 etherlethyl acetate = 10/1),379(80 %) of the title compound were obtained. Melting

) OB s S )= (1 (2 (2 shens el a0
i n-1-yl)-2-(2-methyl propyl) acet yl am no) - 3- phenyl pr op| onic acid OH 15 21 a)
(E ts,) - 3- R0®)(Sh2¢(4 ABip(trdfluorarnethy)-8 fedimyaiidazelidin-3=-y}2-net hy| pheny! ) ur ei do) - 3-
rret%ox@mg}wamgyi)'gbg&com m dazol i di n-1-y1)-2-(2-net hyl propyl ) acetyl am no) -3
- A solution of 7 g (17.2 mmol) of the compound of Example 20b in 20 mi of

dichloromethane was added at 10 °C to a mixture of 30 ml of trifluoroacetic acid and

50 ml of dichloromethane and the reaction mixiure was stirred at room temperature

for 16 hours. After removal of triflucroacetic acid and dichloromethane in vacue, 6.0 g

15 (99 %) of the title compound were obtained. Melting point: 154-156 °C. [o]2=-23°(c

= 2, methanol).

20d) (R)-3-((S)-2-(4,4-Bis(triffuoromethyt)-3-(4-(3-(2-methylphenyl)ureido)-3-methoxy-
benzyl)-2,5-dioxoimidazolidin-1-yi)-2-(2-methylpropyi)acetylamino)-3-methylpropicnic
20 acid
The title compound was prepared as described in Examples 1f and 1g from 500 mg
(0.809 mmol) of (S)-2-(4,4-bis(trifluoromethyl)-3-(4~(3-(2-methylphenylureido)-3-
m‘ethoxybenzyl)-2,5—dioxoimidazolidin-‘i -yI)-2-(2-methylpropyi)acetic acid of the
formula |
25




phenyi propi onate 1.89 g (5.77 mmoi) of TOTU and 932 pl of

N, N-di i sopropyl et hyl am ne were added at 20 0 Cto agﬁgéméﬂng@rmogg?, 57 ¢
(5.77 mmol) of (S)-2-(4,4-bis(trifluoronmethyl)-3-(4-(3-(2-

‘met hyl phenyl ) ur ei do) - 3- net hoxybenzyl ) - 2, 5- di oxoi m dazol idin-1-yl)-2-(2

met hyl pr evaydaeasei i ¢ acid (prepared from PCT/EP02/01917
(S)-2-(4,4-bis(trifluoronethyl)-2,5-

di oxoi m dazol i di n-1-yi)-2-(2-nmethylpropyl)acetic acid and 4-(3-(2- :

met hyl phenyl ) ur ei do) - 3- met hoxybenz O chioride as described in Exanpl e 18f)
and 25 1.11 g (5.77 mmol) of ethyl (S)-3-am no-3-phenyl propionate in 30 m
of absolute DMF. After stirring at roomtenperature for 1 hour, DVF was
r enovewhiah heslchesn pregared Feind Ge2vdt-isfifiuorgmethyl2, E;dromtdaz@d@ma t he et hyl

L R S S R T

sol ut @ﬁlon@élds\d@écﬁlbedﬁ Exdmsle YisNantiNes e @B rlnimﬁebf @areusutyb(m)@m sul fate and
filtering, the solvent was renoved in vacug and es&r{g V\I%
chr omﬁ@@%matﬁ/é\ﬂesq:qqp&w garomategiaghis s caéﬂ@@@&%‘-ﬂ*ﬁé;ﬂ URMSY 3) . After

CONGenheALhOR R o Gl JEABEL Yo Brdff ofeh bob H (S wbe 111 e

conpoun mere
(S) - 3- theSitlieofrpodnBinefd oh)tﬁﬂnadr onet hyI) 3-(4-(3-(2-net hyl phenyl ) urei do) - 3-

met hox -di. g%oi m dazol i di n-
-yl)- 2&5%@ Uﬁ)ggg&'?ﬁ;‘acetyl am no) - 3 phenyl propi onic acid 10 45 m of 6N

hydrochlorlc acid were added to a solution of 3.25 g (4.09 nnDI) of the
compound of Exanple 21 a in 90 m of N-methyl-2-pyrrolidone and the mxture
was hewdrepletdd 60 C for 6 hours. After cooling to roomterrperature, t he

M xhur @3 @S),E\Clgg ﬁg‘iaﬁﬁ}ﬁlgﬁiﬁé%hﬂ 3?{3'(] ﬁ{etrazT nﬂ Lﬁ% sate was filtered off

wth n, er dried’ove orus pentoxide. After

t wof ol Me&mmmmoxomﬂqzuhd[mﬂq& 2-()2+rrmlhyﬂptep3d)and®lqminmﬁtﬁ~t over silica

gel (el uen[ di.chl or onet hane/ met hanol / aceti c acid/water = 951510. 510. 5)
and cotRWIAFGRIPAIR 46K the product fractions, the residue was taken up in
di chl oronet hane. The organi ¢ phase

GF, 7

/C;: _OH
T, @J °

21a) Ethy! (8)-3-{(S)-2-(4,4-bis(trifluoromethyl)-3-(4-{3-(2-methyiphenyl)ureido)-3-
_ methoxybenzyl)-z5-dioxoimidazo!idin-1—yl)—2-(2-methylprdpyl)acetylamino)—’o‘-

15

phenylpropionate .
1.89 g (5.77 mmol) of TOTU and 932 pl of N N—dusopropylethylamlne were added at
20 0 °C to a solution of 3. 57 g (5.77 mmol) of (8)-2-(4 4-bis(trifluoromethyl)-3-(4-(3-(2- '
methylphenyl)ureido)-3-methoxybenzyl)-2,5-dioxoimidazolidin-1-y1)-2-(2-
methylpropyl)acetic acid (prepared from (S)-2-(4,4-bis(trifluoromethyl)-2,5-
dioxoimidazolidin~1-yl)-2-{2-methylpropyl)acetic acid and 4-(3-(2~
methylbhenyl)ureido)—3-methoxybenzyl. chloride as déscribed in Example 18f) and
25 1.11 g (5.77 mmol) of ethyl ($)-3-amino-3-phenylpropionate in 30 mi of absolute
DMF. After stirring at room temperature for 1 hour, DMF was removed in vacuo, the

- residue was taken up in ethyl acetate and the ethy! acetate solution was washed




was washed twce with water and dri ed over magnesi um sul fate. After
filtration, concentration and freeze drying, 2.7 g ($8ebndbr bty title
compound were obtained. 20 ES(+)-Ms: 766.2 (MtH)' Exanple 22
(S)-3-((S)-2-(4,4-Bis(trifiuoronethyl)-3-(4-(3-(2-methyl phenyl

)UrEi dO) Vﬁ}(}zﬂjﬁishﬁxybenzyl ) 2, 5-di oxoi m dazoi i din-| PCT/EP02/01917
-yl )-2-(2-net hyl propyl )acetyl am no) - 3- 25 phenyl propionic acid sodi um sal t

ONa 9 Septenber 2005 WO 02/072573 72 PCT/EP0O21 01917 1.24 m of 1 N sodium

hydr oxi de solution (diluted with 20'm of water) were added wth stirring
to a suspension of 1 g (1.3 nmmol) of the conpound of Exarrple 21 in 100 m

- of acetonitrile and 200 mM of water. After freeze dr the solutlon 1.01
g (79 &fccessivelpwithian mueou:pKHBéDMes@ e@u@om@@at@e@g

(3-(( i S uor onet I d 3-
ot hox PR ABSraye s FORE brian ovet S o ettt “ﬂié‘)yalziil am no) - 3
i Sl)ﬁ)hgn%’c%!géjrﬁgiﬁ%ﬁwg@d ﬁﬁi@cﬁ( Rt ?Jaﬁd Eﬂ@al@t thdae 3.&3 chromatographed over r?mca ge! |
Is(trifluoraonme t 3-

)rreg hoxy@@@]@myf agetatelestasi tidh AT amemtr%'qn@‘ tb%§ d@%‘%}&?&?%ﬁ) ugglet §|) ami no

pRAN Lanl tO\lalSN HF 720 f th
con&oum y}B{éﬁgtlﬁgchggm%a@g%Ir%g to the process d(rag(r:nri bedmig Exaﬁpl e 22,
720 my (99 %9 of the title conpound were obtained. ES(+)-Ms: 764.3

(09) 35051 () b B b LSRR U5 Brhelfird fnureido)-s-
" methoxybenzyl)-.? 5-dioxoimidazolidin-1-yl)-2- (2~methylpropyl)acetylammo) -3-
phenylpropionic acid
10 45 ml of 6N hydrochloric acid were added to a solution of 3.25 g (4.09 mmol) of the
compound of Example 21a in 90 m! of N-methyl-2-pyrrolidone and the mixture was
heated to 60 °C for 6 hours. After cooling to room temperature, the mixture was
poured onto 600 m! of water. The precipitate was filtered off with suction, washed
with water and dried over phosphorus pentoxide. After twofold chromatographic
- 15 purification of the crude product over silica gel (eluent:
dichloromethane/methanol/acetic acid/water = 95/5/0.5/0.5) and concentration of the
product fractions, the residue was taken up in dichloromethane. The organic phase
was washed twice with water and dried over magnesium sulfate. After filtration,
concentration and freeze drying, 2.7 g (86 %) of the title compound were obtained.
20 ES(+)-MS: 766.2 (M+H)"

Example 22
(S)-S-((S)—Z-(4,4-Bis(tf'rﬂuoromethyl)-3-(4-(3—(2-methy[§henyl)ureido)-s—
- methoxybenzyl)-2,5-dioxoimidazolidin-1-yt)-2-(2-methylpropyl)acetylamino)-3-
. 25 phenylpropionic acid sodium salt |

ONa

O
QO
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20 met hyl phenyl ) u rei do) - 3- met hoxybenzyl ) -2, 5-di oxo i m dazolidin-1-yl)-2-
(cycl opropyl net hyl ) acet yf am no) - 3- phenyl pr opi oni ¢ amgl;_b,gg@,.nlb@ygﬁg gation of
the biological activity 25 A) W37NCAM 1 cell adhesion test 9 Septenber
2005 WO 02/ 072573 73 PCT/ EPO2/ 01917 The test nethod used for the activity
of .the cH9MBURES of the formula | on the interacti onPGEERIBEINTVCAM 1 and
VLA-4 is the assay described below, which is specific for this
interaction. The cellular binding ggnponents, i.e. the VLA-4 integrins, are
supplied in their natural formas surface nol ecul es on human U937 cells
(ATCC- 5 CRL 1593), which belong to the | eukocytes group. As specific

bi ndi ng conponents, reconbihant sol uble fusion proteins prepared by
genetic engi neering, consisting of the extracytoplasm c domain of hunman

VCAM 11 2n6hitoh eN eeasiedrodge esiutidn @ilked®ith 20mlsfagdtel werdagdedsubcl ass |1 gGlL,
are used. 10 Assay for the neasurenent of the adhesion of U9379§el | s (ATCC

CRL 154H) stirgng Wn@w o8yl g (& mmobaf e eapRAtNGTof FxgaRlaA A 190 13) - 1 gG and
h t
oxt r ac T 7 {C3kentiTAnd U6 rRAG: Al e dnfify BEALFRERONITRIRM). sequence
of ﬁhejfﬁbaht}emiwaundfwarh@bmm |rmunogl obulin igGl (hinge, CH2 and CH3

i - Brd d, ... VB Bost on, -
Usk RSt TRz oAl R TR b RERRE R CRet Jene B R3-"0203) was
enpl oymagihoXftensg)-2BldotdrpidaaoRtint 8i)p-PMeéiypPohf hcdiahtse)nt ai ned t he

‘three amino-termnal extracellul ar ‘i nmunogl obul’in-1ike domains of human
VCAM Phemsrepiaicadidtilf o, Proc. Nati. Acad. Sci. USA 1991, 88'. 6403).
CD4-19gG (Zettineissl et al., DNA and Cell Biology 1990, 9, 347) served as a
fusion protein for negative controls. The reconbi nant proteins were

expd eds@nps 23 sol ubl e proteins after DEAE/ dextran-nedi ated DNA transfection

' ORs$ 81824 s triftuoromethyl)-3-(4-(3-(2-methylphenyl)ureido)-3-
methoxybenzyl)-2,5-dioxoimidazolidin-1-yf)-2-(cyclopropylmethyl)acetylamino)-3-

ph’enylprppionic acid sodium salt

ONa

o .
™~
O
oh
J;“
el
=
ZT

15

From 720 mg of the compound of Example 19b, according to the process described
in Example 22, 720 mg (99 %) of the title compound were obtained.
_ ES(+)-MS: 764.3 ((8)-3-((8)-2-(4,4-bis(trifluoromethyl)-3-(4-(3-(2-
20  methylphenyljureido)-3-methoxybenzyl)-2,5-dioxoimidazolidin-1-yf)-2-
(cyclopropyimethyl)acetylamino)-3-phenylpropionic acid+H)"

tnvestigation of the biological activity
25
A) U937/VCAM-1 cell adhesion test




25 CRL1651) according to standard procedures (Ausubel et al.; Current
protocols in nolecular biology, John Wley & Sons, |#§&epichPefidoos?- Assay
for the neasurenent of the adhesion of U937 cells to hVCﬁM 1(1-3)- 1gG 30
2.1 96 well mcrotiter test plates (Nunc Maxisorb) were incubated at room
t enper at W@02f033573. hour with 100 pl/well of a goat antiPCHEREM191GG ant i body
solution 9 Septenber 2005 WO 02/072573 PCT/ EP02/01917 74 (10 pg/m in 50
mMtris, pH 9.5). After renoval of #3he antibody sol ution, washing was
carried out once with PBS. 2.2 150 pl/well of a bl ocking buffer (1 %BSA in
PBS) were I ncubated on the 5 plates at roomtenperature for 0.5 hour. After

rem)va cki uf f r e wth PBS. 2.3
100 p1 ft th?qtft]) drc}gr ﬁ\fl){yroﬁi%%(gﬁ%owg o?g#e #Pﬁg%lglf’ tg(r:]?@% COS cells were
i ncubalr@stagtivr BSwBbRVEAMRY ah@ WAL [EtRe absHyeddseribed Be!bwuwachfﬁe QoS cel s

were 10 transfected with a plasm d_which codes, for h thre f N-term nal

i mrungBRAHG far thr&@ter%!ﬁmme@ﬁ"uw:%zmding WRaNeRts; betthe ViEe ‘{)Qec gM8F human 1 gGlL
( NVCAME L i Bliad ?qu’iﬁir;ll-%l’%l ?&mfé‘éur@cem&(éﬁ mbﬂ@%%eﬁ?@@lﬁccﬂ 5-1 pg/nt.
After reno ure ~supernatant, I ng was carried out once

Wit PBRL 1593} whidheelphgioahe Wekecytes gloapefis amemfanbmtﬂlég'ﬁ@maﬂmfé&f or 20

m nutes W Fc rece t,or K y-gl obul i n,
100 mM9Re6 maﬂgeolﬁk}%mpr g%"‘ RGPy c’iiyzgep‘fgée%%%@gz%”gﬁ 161 " BSA i n 50
- MM HEPIES, exticytoblasmAY dopiaif ermuaan VCAWRE anfiehd eoratdraredibooka huber, washi ng
_was carried out once with PBS 220' 2.5 20 pl of binding buffer (100 mM

NaCl, mooupglappdinef sulmipssig®hIejusedo pM CaCl2, 1 ng/m BSA in 50 mM
HEPES pH 7.5) were introduced, the substances to be tested were added. in
10 p1 of binding buffer and i ncubation was carried out for 20 ninutes.

- AnttDbolsssy fagthiemeeasu@inert of BRRdhkeionBBNSE7 salls @J4IG §RLVL5Q3MC( | mrunot ech,

No. 07!%2)}\?/%(\‘/!- —Igé controls.
1. Preparation of human VCAM-1(1-3)-{gG and human CD4-IgG

15 A genetic construct for the expression of the extracellular domain of human VCAM-1,
combined with the genetic sequence of the heavy chain of the human
immunoglobulin 1gG1 (hinge, CH2 and CH3 regions) (from Dr. Brian Seed,
Massachusetts General Hospital, Boston, USA,; cf. Damle and Aruffo, Proc. Natl.
Acad. Sci. USA 1991, 88, 6403), was employed. The soluble fusion protein hVCAM-

20 1(1-3)-lgG contained the three amino-terminal extracellular immunoglobulin-like
domains of human YCAM-1 (Damle and Aruffo, Proc. Natl. Acad. Sci. USA 1991, 88,
6403). CD4-1gG (Zettimeissl et al., DNA and Cell Biology 1980, 9, 347) served as a
fusion protein for negative controls. The recombinant proteins were expressed as

~ soluble proteins after DEAE/dextran-mediated DNA transfection in COS cells (ATCC
25 CRL1651) according to standard procedures (Ausubel et al.; Current protocols in

molecular biology, John Wiley & Sons, Inc., 1994).

2. Assay for the measurement of the adhesion of U937 cells to hVCAM-1(1-3)-
lgG
30
- 2.1 96 well microtiter test plates (Nunc Maxisorb) were incubated at room
temperature for 1 hour with 100 plfwell of a goat anti-human 1gG antibody solution




25 2.6 W37 cells were incubated for 20 mnutes in Fc receptor block buffer
and then added by pipette in a concentration of | Xx dle€&deinbangbosn an
anount of 100 pl per well (final volune 125 ul/well). 30 2.7 The pl ates
were slowy imersed at an angle of 45 in stop buffer (100 M NaC , 100 pM
MgCl2, 1®® @OFHACI 2, 100 pM CaCl2 in 25 mMtris, pH 7PEYERM@I9IThaken of f.
The process was repeated. 9 Septenber 2005 WO 02/072573 PCT/ EP02/ 01917 75
2.8 50 ul/well of a dye solution (g 7 uglm of Hoechst dye 33258, 4 %
formal dehyde, 0.5 % Triton X-100 in PBS) were then incubated on the plates
for 15 mnutes. 5 2.9 The plates were shaken out and slowy imersed at an

10,2 55tk 10 PR R A SHhG g %@lb&%@@@@é%ﬂmw "Win the

| i qui dedrit®pubsthdeakith passent the plates were neasured in a
cytofluorineter (MIlipore) (sensitivity: 5 filter: excitation 10

wavel ength 360 nm em ssion wavel ength: 460 nn). The intensity of the

i ght p/ i nunber of the
U937 c% %@H@ Qﬁasﬁ] kﬂﬁ%}cuﬁ%f gl(cf?fq%‘%ﬁ fdg%Bg%\g&%Zﬂr%@rﬁldgéﬁgﬁlet he plate and
- thu$é apta‘maﬁmomftempe*ahm far 0yb lofurt Alteradoheslaltad she blo@idnghgftert washivhg bit thi s
- 15 adhesion.. Er orgn t he th Phgl tion of the adhesion at various concentrations.
of the ?ﬁg?rr'egl?b' PATR concentration | C50 was cal cul ated which | eads
to an inhibition of the adhesion by 50 % 3. Results 20 The foll ow ng
. results were obtained |n the WO37NCAM 1 cel |l adhesion test (1C50 values in
nM ( na#dnol 189/ 1liveewel of TeplaliHee Yipernatant of transfected COS cells were

incubated on the plates at room temperature for 1.5 hours. The COS cells were

10 transfected with a plasmid which codes for the three N-terminal immunglobulin-like
domains of VCAM-1, coupled fo the Fc part of human 1gG4 (hWCAM-1(1-3)-1gG). The
content of hVCAM-1(1-3)-1gG was about 0.5-1 pg/mi. After removal of the culture
supernatant, washing was carried out once with PBS.

15 2.4  The plates were incubated at room temperature for 20 minutes with 100 plfwell
of Fc receptor block buffer (1 mg/mi y-globulin, 100 mM NaCl, 100 uM MgCl,, 100 uM
MnCl,, 100 uM CaCl,, 1 mg/ml BSA in 50 mM HEPES, pH 7.5). After removal of the

- Fe receptor block buffer, washing was carried out once with PBS.

20 2.5 20 i of binding buffer (100 mM NaCl, 100 M MgClz, 100 uM MnCl,, 100 uM
CaClp, 1 mg/mi BSA in 50 mM HEPES, pH 7.5) were introduced, the substances to
be tested were added in 10 yl of binding buffer and incdbaﬁbn was carried out for 20
minutes. Antibodies against VCAM-1 (BBT, No. BBAG) and against VL.A-4
(immunotech, No. 0764) served as controls.

25
2.6 U937 cells were incubated for 20 minutes in Fc receptor block buffer and then
added by pipette in a concentration of 1 x 10%mi and in an amount of 100 ul per well
(final volume 125 pliwell). |

30 2.7 The plates were slowly immersed at an angle of 45° in stop buffer (100 mM
NaCl, 100 pM MgClz, 100 uM MnCl,, 100 uM CaCls in 25 mM tris, pH 7.5) and
shaken off. The process was repeated. '




Q (nM Exanmple No. 10.3 20.5 525.9 72.1 100.6 9 Septenber 2005 WO

02/ 072573 76 Conpound of 1C50 (nM Exanple No. 131.8 §88p@mbafrdns

PCT/ EP02/ 01917 The phar macol ogi cal properties of the conpounds of the
formula | can also be investigated in the follow ng nodels. 5 B) Leukocyte
- adhesi onWhOAB7’F at In the nodel of |eukocyte adhesi oRCT/RPRWITat, the
~influencing of the adhesion of |eukocytes by the conpounds of the formula
I is‘investigated in venules of theggat. 10 The | eukocyte adhesion to the
endot hel i um of postcapillary venules is regarded as an inportant step in

I nflammatory reactions (J. M Harlan, Blood 1985, 65, 513). In the

recrui tment of | eukocytes fromthe blood into inflaned areas a

wel | -coordi nated dynam c sequence of events takes place in which

chenot a@ i C5E MoK mdwﬁbflﬁbm(w arpglrakﬁffeﬁe@hsﬂﬂi}'b%%@% % ay an active role.
I't has_been found th CAM I NLA-4 15 interactions pl ay a crucial role in
t he adfesRbiehysR) %%/grﬂpﬂ%1®f'nlpﬁﬁad@ﬁ&e%!ﬂwtﬁ?ﬁﬂ ot herRlateg forper meabi ity

of vessgl macr onol ecul es whi ch are induced by vari ous
35 mindit@S.

5
2.9  The plates were shaken out and slowly immersed at an angle of 45° in stop

buffer (100 mM NaCl, 100 yM MgCl,, 100 uM MnClz, 100 uM CaClz in 25 mM tris, pH
7.5). The process was repeated. Then, with the liquid (stop buffer) present, the plates
were measured in a cytofluorimeter (Millipore) (sensitivity: 5, filter: excitation

10 wavelength: 360 nm, emission wavelength: 460 nm).

The intensity of the light emitted by the stained U937 cells is a measure of the
number of the U937 cells adhered to the hVCAM-1(1-3)-1gG and remaining on the
plate and thus a measure of the ability of the added test substance to inhibit this

15 adhesion. From the inhibition of the adhesion at various concentrations of the test
substance, the concentration 1Csy was caiculated which leads to an inhibition of the
adhesion by 50 %.

3. Results
20
The following results were obtained in the U937/VCAM-1 cell adhesion test (ICsp

values in nM (nanomolesfliter)).

- Compound of | 1Cs0 (NM)
Example No.
1 0.3
2 0.5
5 259
7 2.1




medi at or substances and cytokines (D. Seiffge, Int. J. Mcrocirc. 1995, 15
301). In the present nodel, a generalized inflammuati bRt oi d
arthritis which leads to an adhesion of the Ieukocyfggegﬁgbgﬁeir

em gration into diseased areas of the organ 20 is caused by |ocal or

syst em ¢ Wh§28G357on of endot oxins, for exanpl e zynosanPCHERREMIAI toxins
such as |ipopol ysaccharides (LIPS) or Freund's adjuvant. The i ncreased
adhesion to the endothelium of theygenul es produced by the endotoxin is
determ ned. 25 For the determ nation of the | eukocyte adhesion, a canera
inverted mcroscope (Zeiss) is used which is equipped with a video system
Zynnsag or b%ft rial 9 ﬁfphﬁ&ber 2005 WO 02/072573 , 77 PCT/ EPO2/ 01917
endot oXPHPPYN ﬂfected i nt%BVHH e Sprague-Dawl ey rats (body wei ght about 250
g) undegam@telNght hal ot hane prenedication. The control aninals receive an
identical volunme of 0.9 %strength saline solution. The test substance is
then adm ni stered subcutaneously or orally to the animls as an individual
dose oi as a nmultiple dpge. 5 For carrying out the neasurenent, the rats
are an %thetized by an intranuscular injection of 1.25 g/kg of urethane.
They ai@ all owed to bre@Bhe spontaneously through a tracheal tube. The

~ body tggperature i's kep% at 37 C by neans of a regulated heating pat. On a
"thernostatted (37 C wi fiflow of t he m croscope stage, the nesentery is
carefully exposed by neans of a hypogastric incision and covered 10 with
liquid paraffin at 37 C. The il eocecal area of the nesentery is held. in
position using three blunt needles and nodeling clay. After a 30-m nute
equi l i i i o] [ td i I stabilize, the
" cukocy PEPiheBSoRRE orgebE b EloBlRble driie rniad cel¥Re B <2630 pm

di anet evedigdisaliotie fb06vipgmaietst h by counting in 2-3 segnents of the

venul es at intervals of 10 mnutes for 1 hour. A |leukocyte is 15 regarded
as Peing adherent to the endotheliumif it is stationary for nore than 30
secondg)uﬁmbgﬁe%aﬁegaﬁﬁf&@ﬁﬁﬂ, the system c | eukocyte count and the
fibrinogen content of the blood are determ ned. The inhibition of the

| eukocyt e adhesion by the

In the model of leukocyte adhesion in the rat, the influencing of the adhesion of
leukocytes by the compounds of the formula | is investigated in venules of the rat.
10 The leukocyte adhesion to the endothelium of postcapillary venules is regarded as an
| important step in inflammatory reactions (J. M. Harlan, Blood 1985, 65, 513). in the
recruitment of leukocytes from the biood into inflamed areas a well-coordinated
dynamic sequence of events takes ptace In which chemotactic cytokines and cellular
adhesion molecules play an active rofe. It has been found that VCAM-1/VLA-4
15 interactions play a crucial role in the adhesion and emigration of leukocytes and the
increased permeability of vessels for macromolecules which are induced by various
mediator substances and cytokines (D. Seiffge, Int. J. Microcire. 1995, 15, 301). In
~ the present model, a generalized inflammation or theumatoid arthritis which leads to
an adhesion of the leukocytes and their emigration into diseased areas of the organ
20 s caused by local or systemic injection of endotoxins, for example zymosan, |
‘bacterial toxins such as lipopolysaccharides (LPS) or Freund's adjuvant. The
increased adhesion to the endothelium of the venules produced by the endotoxin is

determined.

25 For the determination of the leukocyte adhesion, a camera inverted microscope

(Zeiss) is used which is equipped with a video system. Zymosan or bacterial




test substance is indicated by the decrease (in % in the nunber of
adherent |eukocytes in the treated animals in conparg gapeWpkh2gde nunber
in the control 20 animals. C) Del ayed-type hypersensitivity in the nouse In
t he nodel of del ayed-type hypersensitivity (DTH), the antiallergic or anti
25 i nf | amcaizerag7act i on of the conpounds of the fornul acl/Epeseiomvest i gat ed.
DTHis an inflanmatory reaction of the skin which is induced by
sensitization with antigenic substgnces. In order to determne the

- corresponding inflammatory reaction and the |eukocyte recruitnent into the
i nflamed areas in vivo, the substances are tested in the follow ng DTH

nodel in, the pouse, (see alsq T. B. |ssekyt . nol ...1991, ,147, 30

1175 . BB BBEResI0® Top W ASREH et Fooe BDAINET | emal
BALB/ ¢ aiiyiehaidiRshe preintdiicaBR UtheZ@ngd! AHifals 88&ditd &€ fenfidi galhmaepusly on a
shaved part of the skin with 150 ul of a 3 %strength sol ution of

oxazal 8:9% sitRngth salier selytien. Jhe desl substanperathanadoripisiesedtt i on. 6 days | ater,
the r | I S .l SErat o f % strength
oxazal SIHlPabof BRI KBRS R R ef br e Mhile ot et ances
ar e sadfondastymgesit $ubaigbamemast, he 1ats areainkythetiveebpharcnremddetarur s before t he

chal | enge, of reaction, 20 _hours for t he chal | enge .and 4 hours after
the chibcamel 185 o Bupls IeHae AR fg LS APNTERE# on and 24 hour <
after iheughhpdrddieapupehehe@bbd®/ 8fpBaturk i K@ 37 dgdylRedrl®f al Nfl ammat ory
swelling of the ear 1s neasured on the right ear using a Mtutoyo 10

Engi netagulatpdriestiogwabOn Tiferaiostatied (o' Q) aindamot the secrosreprsded®: enent s i s
o e R B b B0 TR oBbH S B, L o o
unti0e awitialliquicb paraffin ranAC. dhetilbeceotiherea bbihd messntarprhadin psitanneasur e of
171 naSH i BTaR S RRRING oBY R DR-THBg SLETpenoa, °1 S 1119
during which the tissue is allowed fo stabilize, the leukocyte adhesion is determined
- in postcapillary venules of 20-30 pm diameter and about 100 pm length by counting
in 2-3 segments of the venules at intervals of 10 minutes for 1 hour. A leukocyte is
15 regarded as being adherent to the endothelium if it is stationary for more than 30
- seconds. After the experiment, the systemic leukocyte count and the fibrinogen
content of the blood are determined. The inhibition of the leukocyte adhesion by the
test substance is indicated by the decrease (in %) in the number of adherent -
leukocytes in the treated animals in comparison with the number in the control

20 animals.
C) Delayed-type hypersensitivity in the mouse

In tﬁe model of delayed-type hypersensitivity (OTH), the antiallergic or anti-

25 inflammatory action of the compounds of the formula | is investigated. DTH is an
inflammatory reaction of the skin which is inducéd by sensitization with antigenic
substances. In order to determine the corresponding inflammatory reaction and the
leukocyte recruitment into the inflamed-areas in vivo, the substances are tested in the
following DTH model in the mouse (see also T. B. Issekuiz, J. Immunol. 1991, 147,

30 4178). B




The effect on the lung function and the antiasthmatic action of the
conpounds of the fornula | can be determned in a noglgbpembehgo@yi nea pig
which follows the method 20 described by G Mdacevic, Arch. Toxicol. 1975,
34, 1. For this, the technical preparations for the investigation are
carried V90288288 ding to the details described by MEEBEPBIOINAEI e al bi no
gui nea pigs having a body weight of 300-500 g are enployed. The animals
are placed in a plethysnograph (fropg FM) and three starting values of the
parameters respiratory rate and respiratory anplitude are recorded. In this
nodel , 25 asthmatic respiration is characterized by the decrease in the

respir o Cﬁ@%ﬁeﬁ‘%{f('":{%%fble’ﬁgm%hf’gbm%dﬁ%?%ggﬁsq’f%dvm ume on account of

t he bronchocon IPncrease | erespiratory rate (=
r ef | ex epieaahecusly off hishagexhpart obhe iskin kvithvd 50 i o st iestrepghhisehttion @8 dyspnea.

ot udy GRARRep I dnc e 2 tche TERGIRO5ER T AN OB AP BRRBR ut | on on w0

succes satfofiRVchalldied RMNNEBAGH of29L NERa ﬂt%aeﬁlj\élz%btﬁ dxagisedlsditidrnhal ation
of a 0.3 % strength oval bumn 9 Septenber 2005 021072573 79

PCT/%EPtRihe Tghizearalf the amimels: The tashavhstantes ere adninisersdsupeidareayslys0- 60
Tt Bt oS VLS U heBlapHISLARC ARG A RO NERE) UL o,

| medi a rengt mn-solu i's adm ni stered
for 1 therhskengerandehbuisladter the chellamger Rirpdtlydefark tBO chatienge ofthet he ani mal s

breathe nornal ,air. This process is,repeated twce. If the 5 asthnma attacks
or R egtior ang 24 iy ey Blerelonganine Deerep ks dueiafe’ The
ant i asinamkiatorgshvefihg %Ftﬁe%r%‘?@@séﬁﬁoﬁ%éﬁ‘fdkﬁ@ﬁi D§iHg afnmfutg)%npl e, as

descri bed by Abrahamet al., J. .n. Invest. 1994, 93, 776. 10 E) The
antli0at heginesringrraicrametet. iTba diftesense helivesn ihgae two measientestsiswi ng ani mal

ot ai nigEtliiedBR Sack anfE Pl TR Al kI M ufeloh8E B % Ler W ga
GrbH ( &iinaf grodp teRt8 veititthe est lsobsizygorrsthk@nei leand eindtamauntreated :
control group on the other hand are compared. As a measure of the effect of the
substance, the percentage inhibition of the ear swelling is indicated.
15
D} Antiasthmatic action on the guinea pig

The effect on the lung function and the antiasthmatic action of the compounds of the
formula | can be determined in a model on the guinea pig which follows the method
20 described by G. Moacevic, Arch. Toxicol. 1975, 34, 1. For this, the technical
preparations for the investigation are carried out according to the details described by
Moacevic. Male albino guinea pigs having a body weight of 300-500 g are employed.
The animals are placed in a plethysmograph (from FMI) and three starting values of
the parameters respiratory rate and respiratory amplitude are recorded. In this model,
25 asthmatic respiration is characterized by the decrease in the respiratory amplitude
(= lowering of the respiratory volume on account of the bronchoconstriction) and the
increase in the respiratory rate (= reflex reaction). This condition is known in asthma
patients as dyspnea.

30  The albino guinea pigs are sensitized 22 days before the start of the study with 1 m!
per animal of a 0.1 % strength ovalbumin solution on two successive days. The

experimental asthma attack is induced by inhalation of a 0.3 % strength ovalbumin




strain C57BL/6J- ApoE tm | Unc (ApoE KO are supplied by The Jackson
Laboratory (Mine, USA). Al mce, are between 10 angigdgicdeksosy d at the
start of the experinment and are kept in fully air-conditioned roons at a
tenperature of 22C. The 20 day/ ni ght phase of the controlled |ight program
I s ad] usWed20@SB peri od of 12 hours. The m ce are fiPEI/ERBR2@%t heti zed
with 60 ng/ kg of body wei ght of pentobarbital sodiumi.p. Each animal then
additionally receives 0.01 ng/ 10 g @f body weight of xylazine i.m 25 The
mce are fixed in the supine position, and the inner surfaces of both hind
| egs are shaved and disinfected. The skin on the inside of the left thigh

is th d_ by f I t i 1 I
and t nEoRENDRa! My gt racByrrdlars LT RR LR S ATE R PERE B Trom

the fepay albsisica a%rmh ddiRoBS kaiutien. mam\éa;atexy\tr@rmraismbty@tgﬁyl ene tubing

approximately 2 mmlong (internal djaneter 30 ex erna#%éjl anet er

0. 965 Avglbwabtseition ixadrsibisterep iardsminyts. InUga)f Olﬂr’ogﬂiﬂ%é??oa% Phgge Bt ng to
Iengt ha‘ﬂ@ﬂ néltﬁepgqu% %E%WE%%EI %lsgir&ge's% 1%%%%{98%16@ kfher ol ene threads

(710, tric I'con der The skin is subsequently
9 Sépt esther 2A0Ks M6 lERIHFASMBY R@.Tgmymgﬁmr@otodheﬁednaigal n by neans of a
continuous suture. The right hind leg is operated on in an anal ogous
manner, but without a cuff being placed around the fenoral artery. The

ani mal The affHaaRAMR Yokt é@&@hrte@p ich# be daterdridnfor lémmgtehss desdridkiion, the
canimals are treated daily with the test subst ance At the end of the |

exper i hgAbrahemestial.cd Glire Invgal: ﬁg%&”t A& zed with 60 ng/ kg of body weight
of pentobarbital sodiumi.p. and 0.01 ngll0 g of body weight of xylazine
i.m For the fixation of the vessels in situ, each nouse then receives an
i nji@ction of 4 % strength formalin solution into the abdom nal aorta. The
10 _arterie enpved. | eft side

e pobt§ BhegiatheresciFbas poicd Gei frvateananen ™ (oo iriied B Lot BBy chout 1 rm

proximal to the cuff, the section enclosed by the cuff

Cuff model of neointima formation

15  The wild-type mice of the strain C57BL/6J are supplied by the breeding service of
~ Charles River Wiga GmbH (Sulzfeld, FRG) and the homozygous KO mice of the
strain C57BL/6J-ApoE tm1Unc (ApoE KO) are supplied by The Jackson Laboratory
- (Maine, USA). All mice are between 10 and 12 weeks old at the start of the
experiment and are kept in fully air-conditioned rooms at a temperature of 22°C. The
20  day/night phase of the controlied light program is adjusted to a period of 12 hours.
The mice are firstly anesthetized with 60 mg/kg of body weight of pentobarbital
sodium i.p. Each animal then additionally receives 0.01 mg/10 g of body weight of

xylazine i.m.

25 The mice are fixed in the supine position, and the inner surfaces of both hind legs are
shaved and disinfected. The skin on the inside of the left thigh is then opened by
means of a longitudinal incision approximately 1 cm long and the femoral artery is |
isolated from the surrounding tissue and from the femoral vein and the sciatic nerve.
A piece of polyethylene tubing approximately 2 mm long (internal diameter 0.58 mm,

30 external diameter 0.965 mm, Becton Dickinson, Sparks, MD, USA) is then cut
according to length and placed around the femoral artery and fixed with Prolene
threads (7/0, 0.5 metric from Ethicon, Norderstedt, FRG). The skin is subsequent!y _




itself and the section of vessel 1 nmdistal. On the right side, this
portion corresponds to the section which is only isojgkg@dnfidr pouss t he
operation, but not enclosed by a cuff. 15 The portions of.the left and the
right fenoral arteries fixed in 4 %strength formalin solution are
enbeddedW02Z¥a&8X fin. From the section of the |eft arPeFgP@ALNDsed by t he
~cuff and fromthe correspondi ng section of the right control artery a
nunber of tissue cross. sections agge prepared which are then stained with
hemat oxyl in and eosin for 20 software-assisted (LeicaQNn from Leica

| magi ng Systens, Canbridge, GB) norphonetric analysis. Per nouse, three

i SSUe 1085 SB8Y | A0Sl Bk ReSRS, HSidrhing |6TRIHered 86 h arenc| osed by

the cu sue Cross sec I ONns omth esponding area of 2.5
the ri ghtlogews mahnery biewithauta ewifibeiag plhcedbrendribe femrcg‘ab'értamé' heami na

el astica, ext , the lagmna.elastics i ter a and ..t bound bet ween t he
| umen éﬁ@%ﬂﬁﬁ%‘ﬁ?ﬂ&y@ﬁqgﬁtﬁlc%ﬁﬁ%” Ao QPBS'@HPQ'SIP%@E@%@ ®he anal ysi's
Progr amlaasdB Wﬂﬁ%%g{@t@%cem%dl a. The size of these areas is indicated
in the unit p The effect of a conmpound is indicated by the reduction of

the &atio of ne0| ntima/ media in conparison with the 30 control group.

Hear t tr 17 81 In

t he m)é% %ﬂ?ﬁliééﬁérﬂhegg%gfmanspl gg V%Rlegﬁfe %ranspﬁant at %11]552)11:! et ween two
genet i ewddhy of mmmmbltdbbedmmtl s and 0 rag/¢0 ga:flboéyiwelght ofoflazns ign.pur pose,

W st ar - Furt rats are us dongr ani r.at s reci pi ent

L
" ani mal §or frdixatiqngfitae yesse 'BEES{H ”F%ﬁ]qg reﬁplggﬁg\ﬁmﬁggp{)p@g%/&f Charl es
River \Wegg tﬁ&!ﬁaﬁ@%rm‘cﬁ{ fto fB@bdomival QortaﬁW‘hér ﬁténmeaéfefea&ﬁatg aged 2.5 to

'3 nont hs, Wstar-Furth rats of agedfrom15t02
rmrftchsaﬁema@pﬁhem@movedr@nmIeﬁ@&mmmoéwr&frﬂ@ﬁ@ Qids remeugdavighur e 19- 22C;

.r elati Yn%!da ge%tiglg aégut%) mH][?roQimé{l E)' tﬂgtcuﬁﬂﬁé ge&fonté?l%losed by the cuff

‘itself and the section of vessel 1 mm distal. On the right side, this portion
correspo_ncis to the section which is only isolated during the operation, but not .
enclosed by a cuff.
15
The portions of the left and the right femoral arteries fixed in 4 % strength formalin
solution are embedded in paraffin. From the section of the left artery enclosed by the
cuff and from the corresponding section of the right control artery a number of tissue
cross sections are prepared which are then stained with hematoxylin and eosin for
20 software-assisted (LeicaQWin from Leica imaging Systems, Cambridge, GB)

morphometric analysis.

Per mouse; three tissue cross sections from the area of the left femoral artery
enclosed by the cuff and three tissue cross sections from the corresponding area of
25 the right control artery are evaluated. After marking of the lamina elastica externa,
 the lamina elastica interna and the boundary between the lumen and endothelium,
the following areas are calculated by the analysis program: lumen, neointima and
media. The size of these areas is indicated in the unit pm® The effect of a compound
is indicated by the reduction of the ratio of neointima/media in comparison with the

30 control group.

' Heart transplantation




controlled light programis adjusted to a period of 12 hours). 10 For the
operation, the rats receive a conbination of 3.3 nu/kgsgbtep@dyo0i ght of
xyl azi ne and 115 nyg/ kg of body wei ght of ketami ne. After the onset of the
anesthetic action, the abdomen of the recipient is opened by nedian

i nci si onWOWA7H¥BHoni nal aorta and inferior vena cavePEFEPRBPAT at ed from
one anot her between the renal 15 artery and vein and the iliol unbal
vessels. The aorta is then closed ggqanially using a vessel clip. Caudally,
a silk thread is placed around both vessels and tightened. A second silk
thread lies |loosely around the cranial end of the inferior vena cava. After
openi ng the abdom nal cavity, the donor animal is killed by cutting through
the large abdom nal- vessels. This point in tinme. signaled the start of

. thg i ?](tﬂilﬂ@rm@depef éll@@eﬁlfsgleh$ ﬁ%ﬂspﬂ@ﬂl@ﬁomﬁ@ﬁﬁtgaﬁbfﬁonﬁ pgtlveagtwd s t hen olp_ened .
and the heart | s exposed. e superi,o a pferior vena cava are |igate
and cu@eﬂﬁu@h@wcwﬁp@tﬁie St gEans af%arr@%atgfu?@r *hlssR%PO% Vﬁﬁfﬁéﬁﬂ%rt. A mass

ligat Urr&a%flge (8181 SUUIFRR BAINANCERPLes ¢S b RELiktht AR, Tobtithalsigad.  The.

| a
‘aorta and pulnonary artery are then ted wth torceps and cut through.
The 5 t ohtainddram the breeding sewitesf OhadexRivesVigaeSmbil (SuzfeldsTtRGhr system The

ing. aNipe Esieie 2P0 GROBHG S b LR M Bele P I 4 o

m nut e900250 gredeti frodi 116 te2andiih® areskept undeneonstahi cameblietl cohditigng! nonary
artery of the donor organ with the abdom nal arter and inferior vena cava

r espectRUgRiptge 19122 Ce@glive umidiimitSa % thedlryiightint@segtthear ter  conpl eti on
of thecéfﬁt?@%h “@H?Z‘S@msfgﬁdiuéfeé?ﬁ?&%gd SHflti‘#'ﬁ% on followed by the arterial

30 circulatron”a uccess eased. nat'ly, the abdominal cavity is
clofed again using a peritoneuninuscle suture and a skin suture. After

| t he hl irculati . t h th
T aneoFariewraens e s Fega 4 CanAngih.a A el G Y IS0 05/ 072573 82
PCT/ EPQALAAO Add {5 mafddlof BBy WRight Bf IReahimb NAMsHtRe oR¥&! (T HiOsd3thhtic CSA) for

I mmunosuppression is “adm nj stered either subcutaneously és._c.) or orally
vi a t hactiam, Heiabgomen of thepeeipieny istapened by median incision. The abdominal

aorta and inferior vena cava are separated from one another between the renal
15 artery and vein and the iliolumbal vessels. The aorta is then closed cranially using a
vessel clip. Caudally, a silk thread is placed around both vessels and tightened. A
second silk thread lies loosely around the cranial end of the inferior vena cava. After
opening the abdorinal cavity, the donor animal is killed by cutting through the large
abdominal vessels. This point in time signaled the start of the ischaemic period of the
20 donor organ. The diaphragm is then opened and the heart is exposed. The superior
and inferior vena cava are ligated and cut through on the side of the ligature distal to
the heart. A mass ligature of the pulmonary veins is carried out using a silk thread.
The aoria and pulmonary artery are then lifted with forceps and cut through. The
transplant is then fréed of blood residues in the vascular system. The heart is then
25 lifted, removed together with the mass ligature from the lung and stored in cold
- physiological NaCl solution for one to two minutes. An end-to-side anastomosis of
the aorta and of the pulmonary artery of the donor 6rgan with the abdominal artery
-and inferior vena cava respectively of the recipient animal is then carried out. After
completion of the vessel anastomoses, the venous circulation followed by the arterial
30 circuiation are successively released. Finally, the abdominal cavity is closed again
using a peritoneur/muscle suture and a skin suture. After release of the blood
circulation and a short recovery phase, the transplanted heart beats with a sinus rate




over the acute rejection period, the dose can be reduced from 25 ngl kg of

body weight fromthe 15th day p.op. to 5 ng/ kg of bogdgepRiitat 2005e
injections are 5 perfornmed once daily in the norning in the neck area of

the animals. The changeover froms.c. GSA administration to oral CSA

adm ni st ve@ dxmrakes place .......... . on day 22 p. eprEpPn/oonger to have
safely got over the acute rejection period. The substance to be

I nvestigated is adm ni stered for 108, days fromthe operation. After 10
expiration of the observation tine irnterval (100 days), the animals are

. anesthetized and the abdom nal cavity is opened. The heart is then renoved

i th tecti f th | st . Qf bdom nal | s, t int
o1 i ces ot 006 b BER BN Eo P TARN i D R MR EPUPHESHERE: ol ceo. have
been f i pdnistehepatar QUWM@@ng (d1c.paF arally Via dnsldrirdiey wewr.fAfter gbiting i cs

according to the standardized van G eson histol ogical technique. 15 The
cl assi faveatheasutss rejeisiomperiast thesdosgreanibpeeditged roando Makediadyi ction of the

(Tr ans el YEFDRSE4A Eo /3 AUAGROLOUREELE, TRE imedRheaRd Jo P *
| Nt efra. pRAfdrmestiondeaddilyiin tieencraingds i etk afdeecfsheanmalst ai n according to van

G eson which selectively enphasi zes elastics fibers facilitates the
assessnent. The effect of a conpound is indcated by .20 the reduction of

t he neojyatdnBRYedVeP b, QI adMmidiats tGal CaASBMISratiohesiRsPlaeosi s in
~conparison wth the control group. Atherosclerosis nodel in oE knockout

(KO mionaiay22Thep. o Atsiey ohaveraafely et aver theacsits wiastion peIiod ThRpoE t ml Unc
oE | i T LRE Al mi

b 6 et yo Rt L AdnARerSP or B PS b (BpRRtok AN O T
]Ic<el0’|£0 O@Xﬁﬁﬁi@d?fd’]é d:l:is‘gﬁfaﬁbmﬁrrieahte' rval (109 damlﬁm?irgéllstaé@ahiﬁthﬁizgé, _ FEG) ihn
ully air-condjtioned roons at t rature o ...C. ay/ ni ght ase
of the 2EMG %tPcioé‘%{ngl‘:@H'@V lﬁPB@F%‘i‘naﬁh@?%ﬁﬂﬁs 8 r?'Bo‘éecﬁ'ﬁ(Wi‘ 8@1-%%0'1?}’% ﬁour E . The
ani-mal %e@é&sm@t&%%ﬁdbnm@ Ve8&dls, SUPRicAdIEEs hiad infstorRating % Soream ember 2005
WO 02/ 072573 83 PCI/ EPO2/ 01917 At the end of the experinent, the mce are

anest heplutien Afler fhegtearislices baveerep fier ghese are embedded in paraffin and
' stained for elastica according to the standardized van Gieson histological technique.

15  The classification of the neointimal proliferation and the constriction of the vascular
lumen associated therewith is performed according to Adams et al. (Transplantation
1993, 56,794). Adhesions between the lamina elastica intema and endothelium are
classified. The special stain according to van Gieson which selectively emphasizes

'~ elastica fibers facilitates the assessment. The effect of a compound is indcated by

20 the reduction of the necintimal proliferation and thus the transplant atherosclerosis in

comparison with the control group.
Atherosclerosis model in Apokz knockout (KO) mice

25 The homozygous KO mice of the strain C57BL/8J-ApoE tmtUnc (ApoE KO) are
supplied by The Jackson Laboratory (Maine, USA). All mice are between 10 and 12
weeks old at the start of the experiment and are kept on standard litter for laboratory
animals (Altromin, Lage, FRG) in fully air-conditioned rooms at a temperature of 22

°C. The day/night phase of the controlled light program is a'djusted to a period of 12

30 hours. The animals are treated with the test substance for 4 months.




of pentobarbital sodiumLp. and 0.01 ngll0 g of body wei ght of xylazine i.
m The heart and aortic arch and the descendi ng thoraGeptedibet 3068 € t hen
renoved and fixed in 4 %strength formalin solution. The descendi ng aorta
is treated with Gl Red O for 5 the staining of fat |esions. The

mor phoneWQ @384 ysis of the fat lesions is carried oBCVEREIOHI7 a mi croscope
(Leitz DM RBE type from Leica, Bensheim, a canera attached thereto having
~acontrol unit (CF 15 MCC Type, Kapga Melttechni k, deichen) and a

- conputer (Leica, Bensheim). The neasurenents are carried out with the aid
of a corrputer program for image analysis (LeicaQNn from Lei ca | magi ng

Syst e
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|nvest|gated I rmunohi st o
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in the;apog Qtrér{btl?ﬁﬁﬂﬂéfrt%ﬁhdﬁ #heha&&fanggéﬂrtagé fditod InthFOit REA® fear di o

-protec{lve action can be investigated or example, in the follow ng
ani 15al theosteiingdfatilesionsniThe morshczaetnn anslysis af thchah\lﬁ&@nmeﬂamedr%{* s are

b d f h Sul zf el d,
PrG abenyaHlotdiont Beits B REEWGE 1Rl teld BERRINE clida difttied, 001 2151
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t 50 t t
T ant bempvigp ke, SRR dberedsuaeta 46t cABeh B Becid §i "oper at  on,
the raﬁ t:rlf%?g}b?ré}n f&mg@gﬁang&sm@a@mm&ﬁLercabmagm@@ygmnsof xyl azi ne and

115 ng y wel etamne. The animals are then intubated and
verili | é:aardbm!ge HGB) The dmgt@end theneortic Brahaare cut lengitudinally psd slaénedevthand opened

'byrrea Ief | at er T )| Aery is
per man ﬂ'?“?{?"?‘u"b%? % ﬁ#ﬁ é@%ﬁ‘ﬁ?%ﬂw tnga?ljl] g%ge ﬁ)ﬁﬁk@i% E)ggr %éaso for 48
hour's Qhalﬂzé@ﬁ@&ﬁheﬁecmbﬁs arg uhvsgﬂgadd fromuiéhistochidneisalyrfdr mepephagesd for 47.5
~hours or_4 weeks, 9_Sepie ?
and T Iymphocytes The effect of a compound is indicated by the reduction of the

plague formation in the aorta in comparison with the controf group.
15 |

F) The cardioprotective action can be investigated, for example, in the following

"~ animal model.

Cardiac infarct size in the rat
20 | |
Male Wistar rats are obtained from the breeding service of Charles River Wiga
GmbH (Sulzfeld, FRG) at an age of 2.5 to 3 months and having a body weight of
270-330 g. The animals are kept under constant, controlled conditions (temperature
19-22°C; relative humidity 50-55%; the day/night phase of the controlied light
25 program is adjusted to a period of 12 hours). For the operation, the rats receive a
combination of 3.3 mg/kg of body weight of xylazine and 115 mg/kg of body weight of
ketamine. The animals are then intubated and ventilated with 30 % oxygen. The
_thorax is shaved, disinfected and opened by means of a left lateral thoracotomy. The
left coronary artery is permanently ligated 2-3 mm below the left auricle of the heart
30 for 48 hours or 4 weeks, or it is ligated for 30‘minutes and' reperfused for 47.5 hours

or 4 weeks.



WO 02/ 072573 PCT/ EP02/ 01917 84 After the operation, the thorax is cl osed
again and the aninmals are extubated after comenci nge Spptetriveed0Gs
~respiration. The test substance is administered 30 mnutes after. the
ligature or inmediately before the reperfusion. The aninmals are then
treated ¥U2P724X h the test substance. At the end of PHEEERRMENInent, the
animals 5 are again anesthetized with a conbination of 3.3 ngl kg of body
wei ght of xylazine and 115 ngl kg of4 body wei ght of ketam ne. For the wall
notion analysis, the animals in which the hearts were reperfused are

i nvestigated by neans of "Nucl ear Magnetic Resonance Inmaging ". In animals
wth n rf i LSyt I right

car ot 15 P perEEn e R doRd ARl e B EREEH R aH® 10%and the
- cont r acdmivienying spoitandeistrebsimation cTieentest subbtesich éaadmingstered 30r enoved in al |

ani mal s _and rfused.in a.retrograde. mapner in a L endorff apparatus via
The . B SRl Dt oo g ees sty 1BA SATas 2P or fhe
det er firRalteRReddaily i@ tﬁ@?és@géétsﬁndé. Akihaledd itk Slpehiftontané BARRNIE ¢ area. The

hearts are then cut into 5- in slices and i ncubated in

2, 355- ard ggaimgnesthetizedith m comtinatips of 81umpdg of bpdyn weipbt ai Maze for the

deternj } I <1h t - pi.ani metric
anal yg@&@#@ﬁ@@@&g%ﬁdﬁgﬁ@%ﬁh eé%ﬂ?%?‘éﬁﬁ%ﬁ&qoér{%ﬂsé%égh%é BII(E);ut using a
ca][rer ain(wmi(:mhe i3ans h&@riﬁemﬁdsw apdt Ehﬂef(étigdted dypugars af HNUc(;hablt Magnedicy si ; .
~software (Leitz, Bepsheim. The ris rea s express in percent based on
the | eREsQaRceimagng o G@“E@?W @ﬁafecpﬁ%”m%ﬁaé&& gé’@ic@ﬁ"qt‘?{ IS percent based on

the rigkodi@a vid e E@&Bti@fartéry%@rﬁsmférhe%tiof'ﬂieﬁ%n%ﬁbuw_p?éb%ufeewc'fi on of

the infarct region based on thé risk area in conparison with the control

gr 60p. argd hemostradiiyiods e heartchashsr. Ate/epd iy e Tomgveditalint claims 1. A
corrpoummgl‘s éAEeerRIsH&' Inaa tletrolgrade manner in a Langendorff apparatus via the

aorta with warm 1% strength Evans Blue solution at 37 °C for the determination of
the anatomical risk area and of the nonischemic area. The hearts are then cut into 5-
6 thin slices and incubated in 2,3,b-triphenyltetrazolium chloride solution for 15

- 156 minutes for the determination of the vital and of the dead heart tissue. The
planimetric analysis of the risk area.and of the infarct region is carried out using a
camera (Leica, Bensheim) and an attached computer unit with analysis software
(Leitz, Bensheim). The risk area Is expressed in percent based on the left ventricle
plus septum and the infarct region in percent based on the risk area. The effect of a

20 ~compound is indicated by the reduction of the infarct region based on the risk area in

Comparison with the control group.




in which Ais cyclopropyl nethyl- or isobutyl; Eis -COR6, -COH or
-CH2-0-R 7; - 10 Z is oxygen or sulfur; Rl is hydrogeng gepaitayboosR2 is
phenyl, pyridyl or (Cl-C4)-al kyl, where the al kyl residue can be
substituted by one or nore fluorine atons and the phenyl residue can be
subst i t uME2HY25Fne or nore identical or different subérEPQOIMIE fromthe
group consisting of (Cl-C4)-al kyl, (Cl-C4) 15 al koxy, nethyl enedi oxy,
et hyl enedi oxy, hal ogen, trifluoromashyl and trifluoronmethoxy; R3 and R4
rare methyl or trifluoronmethyl; R5 is hydrogen or (Cl-C4)-al kyl, where the
al kyl residue can be substituted by one or nore fluorine atons; R6 is
hydr oxphtant Ghifiel@) - al koxy, phenyl - (C1- C8) - al koxy, phenyl oxy, (Cl-Ca) 20
al kyl carbonyl oxy- ( C1- C( 3) - al koxy, phenyl carbonyl oxy- ( C3- C6) - al koxy,
- phenyl.- (O -C6) - al kyl car bonyl oxy- (C1- C6) - al koxy,
(C1-C8)-al kox b l.oxy: (,C - C6) - al koxy,
phenyl iﬁ&a‘fﬂséﬁ@fi 8&8&@@6’) - al koxy,
- phenyl - (O - C6) - al koxycar bonyl oxy-(Cl - C6) - al koxy, ani no,
nmono( (Ci - Clo) -al kyl )am no or di ((Cl-Clo)-al kyl)am no; R7 is hydrogen or
(Cl-A)-alkyl; 25 in all its s isoperic forms and m xtures thereof in
all ratios, or its physiol ogj tollerabfe salts. 9 Septenber 2005 WO
02/ 072573 PCT/ EPQ2/ 01 86 e~tormulg | as clained in

d 2*%.’53? R E g

ri

claim1, in whi R4 are metfhyl or are both trifluoromethyl,
inall its _ i xt Wes phereof in all ratios, or its
physi ol ogi c& N er © 5 3.0A conpound of the fornmula | as

_ H , inwhich Zis oxygen, in all its

stereoi soneric fornms and m xtures thereof in all ratios, or its
physiologically tolerable salts.

in which

A is cyclopropylmethyl- or isobutyl;
E is ~CO-R®, -CO-H.or -CHz-O-R;

10 Zis oxygen or sulfur;
R' is hydrogen or methyl;
R? is phenyl, pyridyl or (C4-C4)-alkyl, where the aikyl residue can be substituted by
one or mare fluorine atoms and the phenyl residue can be substituted by one or more
idenﬁcal or different substituents from the group consisting of (C4-C4)-alkyl, {C1-C4)-

15 alkoxy, methylenedioxy, ethylenedioxy, halagen, trifluoromethyl and trifluoromethoxy;
R® and R* are. methyl or trifluoromethyl;
R® is hydrogen or (C4-Cy)-alkyl, where the alkyl residue can be substituted by one or
more fluorine atoms;

L R is hydroxyl, (C1-Cqo)-alkoxy, phenyl-(C1-Cs)-alkoxy, phenyloxy, (C1-Ca)-

20 .'alkylcarbonyioxy—(C%-Ca)-alkoxy, phenylcarbonyloxy-(C+-Ce)-alkoxy, phenyl-(Cy-Cg)-
alkylcarbonyloxy-{C+-Cg}-alkoxy, (C4-Cs)-alkoxycarbonyloxy-(C1-Cg)-alkoxy,
phenyloxycarbonyloxy-(C1-Ce)-alkoxy, phenyl-(C-Ce)-alkoxycarbonyloxy-(C-Ce)-
alkoxy, amino, mono((C1-C1p)-alkylamino or di({C4-Cqq}-alkyl)amino; |
R is hydrogen or (C4-Cs)-alkyl;

-25  in all its stereocisomeric forms and mixtures thereof in all ratios,

or its physiologically tolerable salts.




4. A conpound of the fornula | as clained in one or nore of clains 1 to 3,
in which 10 RL is nethyl and R5 is nethyl, in all itgssherderseeric forns
and m xtures thereof in all ratios, or its physiologically tolerable
salts. 5. A conpound of the formula | as clained in one or nore of clains I
to 4, i nWhE2ORSTR2 is pyridyl, unsubstituted phenyl, BEBEPROWHICh is
substituted by a nethyl enedi oxy 15 residue or an ethyl enedi oxy residue,
phenyl which is substituted by one gg two (Cl- C4)-al koxy groups, or
(C1-A4)-al kyl which can be substituted by one or nore fluorine. atonms, in
all its stereolsoneric forns and m xtures thereof in all ratios, or its

physi ol,oqi cal | olerable ,salts.. 20..6. . A GO f f la | as

E1a e furopiaves SRS Pag fgindey §eidfin s MERREanf 8 42508 0. ' S o
and R6 migh el Besdydth tiiGdroRmthyll i@l its @teredtsdraerid forms bind hiixtufdseha@ebSoneri c
forms and m xtures thereof in all ratjios, or its physiologically tolerable
sal ts. gl "P‘.“O%%Gﬁ]ﬁblﬁi@ioﬁﬁal{w@fef%}[%?@I as clainmed in one or nore of
claime 1 to 6 in which Ais cyclopropylnmethyl- or isobutyl; E is -COOH,
-CO0C2H5, -COO C3H7 or -CH2-OH Z is oxygen; 30 R is nmethyl; R2is
uns@bs 8i Awbegophdolthe fpydallds daimestinyglaims Raindfd 2R varieh Ads pigen9 Sept enber
2005 87

s nmethyl:. in all jits stereoiso e fore nd m xt,ures thereof
in al | el deregisofed faiye; asgutuies ool Palliplies: kb eMVaio0leal s dund  of
t he fofgmatkBlelsafts, cl ainmed in one or nore of clains 1 to 6, in which Ais
cycl opropyl methyl - or isobutyl; Eis -COOH, -COOC2H5, -COO C3H7 or -CH2-OH;
4. A compound of the formula | as claimed in one or more of claims 1 to 3, in which
10 R'is methyl and R% is methyl, in all its stereoisomeric forms and mixtures thereof in

all ratios, or its physiclogically tolerable saits.

5.A compound of the formula | as claimed in one or more of claims 1 to 4, in which
_ R? is pyridyl, unsubstituted phenyi, phenyl which is substituted by a methylenedioxy
15 residue or an ethylenedioxy residue, phenyl which is substituted by one or two (Cy-
Cq)-alkoxy groups, or (C4-Cy)-alkyl which can be substituted by one or more fluorine
atoms, in all its steredisomeric forms and mixtures thereof in all ratios, or its

physioclogically tolerable salts.

20 6. A compound of the formula | as claimed in one or more of claims 1 to 5, in Which E
is -CO-R® or -CH,-OH and R® is hydroxyl, (C4-Cg)-alkoxy or amino, in all its
stereoisomeric forms and mixtures thereof in ali ratios, or its physiologically tolerable
salts.

25 7. A compound of the formula | as claimed in one or more of claims 1t0 6
“in which
A is cyclopropylmethyl- or isobutyt;
E is -COOH, -COOC,Hs, -COO0ICgHy or -CH,-OH;
Z is oxygen;
30 R'is methyl;
R? is unsubstituted phenyl, pyridy! or methyl;
R® and R* are methyi;




Z is oxygen; 10 R1 is nmethyl; R2 is unsubstituted phenyl, pyridyl or
nmethyl; R3 and Ware trifluoronethyl; R5 is nethyl; i%Saplembes2005
stereoisoneric forns and m xtures thereof in all ratios, or its
physiologically 15 tolerable salts. 9. A process for the preparati on of
conpounds of the formula | as clainmed in one or nore of claims 1 to 8,
whi ch conprises reacting a conpound of 8Mhe fornula Il with a conpound of
the formula Il 20 11 Ill where A, E Z, Rl, R, R3, R4 and R5 are as
defined in c{ains 1 to 8 or functional groups are. present in protected
form or Rﬂ agrn1of precursors, and where G is 25 hydroxycarbonyi,
(C -C6)- aI oxycdr'’bonyl or activated carboxylic acid derivatives. 9

Sept enbein MARSstARASINEAS IFTRGHERRA(ASOthErds id ANl rétic P as physiblddicalfyor mul a
| as clainmed in one or nore of clains | to 8 and/or its physiologically

t ol er abl l&fgblesaltsr use as nedi canent . 11. A pharmaceutical preparation
whi ch conprises one or nore conpounds of the forrmula | as clained in one
or nore of clains 1 to 8 and/or their physiologically tolerable salts and

a ‘phas meg.eutorpouhd|cf tiabfcenedd I aetlairhdd ilosemponsrd oficldiie feyeul a | as
claimed in qne or nore of clains 1 to 8 and/or its .10 physiologically.

tol erabliBWHFR s for use as antl inflanmatories. 13. A conpound of the
formul a 0 re of claims | to 8 and/or its
physi ol oélﬁﬁ%gy@?éat@w BF’ g use in the treatnent of arthritis, of .
rheumat dt @& -GOOR, i-CCOCH;, p(oo;z}lcg}k]f bt LBH,-gH;I nf | ammat ory bovvel di sease, of
system czj upus - -
Is oxygen;

- ‘fi 10 R'is methyt;
| ' R?is unsubstituted phenyl, pyridy! or methyl;

R® and R* are triflucromethyl;

R’is methyl;,
. in all its stereoisomeric forms and mixtures thereof in all ratlos or its physiologically
15 tolerable salts.

9. A process for the preparation of compounds of the formula I-as claimed in one or

B more of claims 1 to 8, which comprises reactmg a compound of the formula 1l with a .
compound of the formufa il

- 20

where A, E, Z, R',R% R%, R*and R® are as defined in claims 1 to 8 or functional
‘groups are present in protected form or in the form of precursors and where G is

25 hydroxycarbony! (C1-Ce)- alkoxycarbony! or actlvated carboxylic acid derivatives.




15 erythematosus, of multiple sclerosis or of inflammatory di seases of the
central nervous system .14. A conpound of.the form# Septeathecbadsred i n one
or nore of clains 1 to 8 and/or its physiologically tolerable salts for
use in the treatment of asthma or allergies. 20 15. A conpound of the
formul a WHEAEISE med in one or nore of clains 1 bis SPENEP@NINITLS
physiologically tolerable salts for use in the treatnent of cardi ovascul ar
di seases, of atherosclerosis, of mgocardial infarct, of the acute coronary
syndronme, of stroke, of restenoses, of diabetes, of damage to organ
transpl ants, of inmmune di seases, of 25 autoi mune di seases, of tunor growh
or tunor netastasis, or nmalaria, or for cardioprotection or secondary
prophyl axi s of stroke. 16. A conpound of the formula | as clained in one or
mor e of 0.\ esrmpound of {Be fonddlar aistclaimpiyrsond ognod dfldimb drialdl andéalitss f or use
as inhi bi t?rs Cf dhesi_on and/ordiglﬂé&tion of 30 | eukocytes or for the

f the
i nhi bi PRYSIIRgicE I doIGERIesHIS fpisg as me

5 11. A pharmaceutical preparation which comprises one or more compounds of the
formula | as claimed in one or more of claims 1 to 8 and/or their physiologically

tolerable salts and a pharmaceutical tolerable carrier.

12. A compound of the formula | as claimed in one or more of claims 1 to 8 and/or its

10 physiologically tolerable salts for use as antiinflammatories.

13. A compound of the formula I as claimed in one or more of claims 1 to 8 and/or its
physiologicaily iolerable salts for use in the treatment of arthritié, of rheumatoid
arthritis, of polyarthritis, of inflammatory bowel disease, of systemic lupus

15 erythematosus, of multiple sclerosis or of inflammatory diseases of the ceniral

nervous system.

14. A compound of.the formula | as claimed in one or more of claims 1 to 8 andfor its
physiologically tolerable salts for use in the treatment of asthma or allergies.
20 |
| 15. A compound of the formula I as claimed in one or more of claims 1 bis 8 and/or
its physiologically tolerable salts for use in the treatment of cardiovascular diseases,
of atherosclerosis, of myocardial infarct, of the acute coronary syndrome, of stroke, of
restenoses, of diabétes, of damage to organ transplants, of immune diseases, of
25 autoimmune diseases, of tumor growth or tumor metastasis, or malaria, or for

cardioprotection or secondary prophylaxis of stroke.

16. A compound of the formuia | as claimed in one or more of claims 1 to 8 and/or its
physiologically tolerable salts for use as inhibitors of the adhesion and/or migration of

30 leukocytes or for the inhibition of the VLA-4 réceptor.






