»

anot her,

CH or

N 10 RLis H A Ar, Hal,

04, CF3 or OCF3i R2 is H or

eSO, T ALl B ROPAINLD iy gach cases | ndependent |y of
I"f 15 R6is H A - (CH2)m H (CH)m O ( (0) Aor - (CH2) mAr, Ais
al kyl wi th Bhéoi@veaionAréBatdsubgt ig-lah i%é"%%klv&klvég %r' stituted
aryI,20Ha IS , Bror 1, nis 2 3 H#, 6, mMmis 3 or 4,
and their 1t51’:‘1i‘>93%21cally sol vates. 25
I
Q/N\ N$5%N/}r \I/\COOR5 I
I/I((r’Q ’ flaz O R
: R? |
in which
Q1, Q2
Qi or Qq is, in each case, independently of one
i another, CH or N,
10 Rr! is H, A, Ar, Hal, OH, OA, CF; or OCFs,
R? is H or B3,
RS R3
3 R
R’ is, ’ ;l\ or \
z
OCF, R¢ Ar R R4 NG,
R and R° are, in each case independently of one
another H, A, Hal, OH, QA, CF;, OCFi;, CN, NH,,
NHA, NA; or NH-C(QO)a,
15 RS is H, A, -(CH2)p-0H,/ -(CH;)n-0-C(O)A or
) - (CHz}n-Ar,
A is alkyl with 1 to 6 ¢ atoms,
Ar is unsubstituted or mono-, di- or
trisubstituted aryl,
20 Hal is F, Cl, Br or I,
n is 2, 3, 4, 5 or 6,
m is 1, 2, 3 or 4,
and their physiologically acgeptable salts and
solvates.
25
Partly similar compounds are disglosed in WO 97/26250
or WO 97/24124.
|
\
|
!
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|
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1

acceptable salts and Partly simlar conpounds are disclosed in 7

or WO 97/24124. 0 8 AUG 2003 -87 k) 3- | Y0 B AR 28
{2-[5- (4-met hyl pyridin-2-yl am no) pentganoyl - am no] acetyl am no} -3-(3-trifl
uor onet hoxyphenyl )- propionic acid trifluoroacetate or 1) 3
-(3-nitrophenyl)-3- {2- [5-(4-nethyl pyridin-2-ylam no)pentanoyl am no]
acetyl m Na}mLeagn. '--__ag[ﬁﬁ(!, j -\ﬁﬁigaélé%% = 122 (LA AUG 2603
PCT/ EPOI(g?OOQgQ{IQT[(P%g(|4 ?ﬂstg%{ia?gﬁm\%gf ase)géﬂgﬁﬁ?tyklle 0 ‘jﬂlect %?Hfol} n%j|(31n81fr¢ovel
conpoundsromethoxyphanybt propiope a¢id éifludroagstate ocul ar t hose which can be used
to prodyce p ceytical,s t has.been found that, the conpounds of the
f or nul aBI aﬂgg'tqﬁté? € @39&%&7@ P& lﬁﬁlﬁuhgﬁr@’ﬁm%ﬁwpﬁ?“tygr operties
whi | e bginie}s@iplonic acid By@dchlbAdRarticul ar, they act as integrin
inhibitors, 1n particular inhibiting the interactions o the avB3 or avB5
10 integrin receptors with |ligands such as, for exanple, the binding of
vitronectin t the avB3 integrin receptor. Integrins are nenbrane -bound,
het erodi meric gl ycoproteins which consist o an a subunit and of a smaller
13 subunit. The relative affinity and 15 specificity for ligand binding is
determ ned by the conbination of the various and (3 subunits. The
conpounds according to the invention show particular activity in the case
of the integrins avll, avl1l3, av05, allbl3, and avj36 and avJ38, preferably
of avl3 and av15. 20 In particular, potent selective inhibitors of the
integrin avl3 have been found. The avJ33 integrin is expressed on a nunber
of cells, for exanple endothelial cells, snmooth vascul ar nuscle aorta,
cells for breaking 25 (osteoclasts) or tunour cells. el s, for exanple of

t he




down bone matrix The effect of the conpounds| ac o ding to the inventi
can be detected, for exanple, by the nmethod described by J. w AdhiAle ggm
al.pin J. ¥WoP0/€RBAF 19900, 265, 30 42R267-1R271. ThePUR(ERRRNCRIGS t he
devel opment of angiogenesis on the inters tj n between vascular integrins
and extracethal ahveBtibs M@t @idied Son deBET 'b?dclay I GiRioRkShod A Cark
and D. A. Cheresh _i.n Sc'tL_ﬁnce 19%&, 264, 569-b71. 35 The possibility of

i nhi bi ti ng TRTROTRATEr BeFPoN 2ANEPLRUSF ST HilfiTuciily ROt O5iar (HRf ammred
cel | deat h)wivichangnogeni:sedascubabdaet! phbymaegaticapepti de is described
by P.C. Brook A°M Mntgonery, 0 0 AUG 2003 86 |)

3-{2-[4-(4-nmethyl pyridin-2-yl am no) but yryl|- am no] acetyl am no}-3-(4-trifluo
r omet hoXyphEnyhisphegironicurati théti theorcaagetatds &j 8re formula I
(2-[5-(4-me I L djn-2- m e yli-am acetylamno}-3-(3-trifl
uc, r onet hox%/%%e%%g%r o%i‘%tlh?c 121%% tn‘%ela%?u roca(rai?%aefepo}}r/arf}acoo'lOgl‘:(a?fl

3-(3-ni t roprepye yt Bes { whjide( foeindywpydi dimbratedd ndhpeaemoydlan,no] acet yl
am no } propiiQn, c ivd hydro i t 2\ pres 'ngﬁ_r]_gg'. is of

bl ood vess&’g&rp%@gﬁdi n%g a%ﬂu%b%%by Pﬁlﬁﬁ’bl ti%lr%g)'av{%g inr egl%?'ﬁl%?lzcept ors
or avp5 intEgribiEdeept bP8, ARGESAGHARNS titg tHreur c¥BIel epne®VBS hr ough

i nhi bi ticon Dit&yfi® rBEeptbRsr gt ol igdfds Asmbhogs of rhrealddap gt ast ases
of solid tu&gurs .aa i of I bromat.otsi s, retrol]ent ah fi br(r)?pl asi as, .

haemangi oma=2F KBPBEFPE s&fconi XSRSl ngt Rdnfhfst 8VPRg: redrin

3-{2-[5- (4-netdpytyr i dinterryilnesm AoEpemntrincyhe dvdured Ac ¢iaydeaidimer3-o 4- chl oro

i Y " et Cd trifl 2celate: .
3-(4["ma': ﬁ5| 5— g%%??%‘gﬁie]ﬁ% ;ﬁ\’hggk‘lZ({c@%ﬁ?;I Sy‘?i 3?%13315}% éarrr%dno?ﬁer?t anoyl am
i nd] acetylgtahbes - df opiviiunided d tThef | ugrdmdeinvet e; af)finity  and

3- (4- meshylsed 1 @PAENHO 31§ dahd- (P¥Kd did- Boy! aat BexbHENT W R pe] acetyl a
m no}propionic acid tri fluoroacetate; d) i
3-(2-[ 5-(4-‘?%5‘?%%%?% L. Vit nAPSHENGY | B nd| asepndiFisno) The(4-trifl
uor omet hox yqpireryl)dpr agicaridd naci tot riHd ugnoanetahe;siw particular
3ol pheny| devddseh (25 [onLPULL! B 25 KLATNBLERAL! BORY, 24A3, 26pY), 2 nolpr
{2-[ 4- (4- re*TRR3r | anh-vf6 arndoBB8yr prefanphdyacét gvARi roE o®PE3-trifl uo

20 In particular, potent selective inhibitors of the

integrin oavf3 have been found. |The avB3 integrin is
expressed on a number of cells, fpr example endothelial
cells, smooth vascular muscle cells, for example of the
aorta, cells for breakin down bone matrix

25 {osteoclasts) or tumour cells.

The effect of the compounds according to the invention
can be detected, for example, by| the method described
by J.W., Smith et al., in J. |Biel. Chem. 1990, 265,
30 12267-12271. The dependence pf| the development of
angiogenesis on the interactipn between wvascular
integrins and extracellular matrix proteins is
described by P.C. Brooks, R.A.| Cllark and D.A. Cheresh
in Science 1994, 264, 569-571.
35
The possibility of inhibiting this interaction and thus
for 1inducing apoptosis (programmed cell death) of
angiocgenic wvascular cells by}:a cyclic peptide is

described by P.C. Brook%, A.M. Montgomery,
i




\
r omet hoxyphenyl ) - propi onic acid trifluoroacetate; g) 3-(3-nit ropﬂeanﬁu)e- 30[]3
{2-]5-(4-net hyl pyridi n-2-yl am no) pent anoyl'am no] acetyl am no} propi onic
acid trifluoroacetate; h) 3- .86
{2-[4-(4-net hyl pyridi n-2-yl am no) butyryl - am no] acetyl am no} - 3-(4-nethyl -
3- nitrophenyl)-propionic acid trifluoroacetate; i) 3-(3-nitrophenyl)-3-

{2-[4- (4 met ?{;{izg;ﬁf(}4§H1§h§rp¥hﬁfﬁ‘-ilg??aﬁﬁﬁ%wﬂyﬂma?rﬁll@]%@ét}{l'aﬁmo}i-?-?l-?r"iﬁ’l% onic acid

trifluoroace

{ 2- [ 4- (fonmehdryiphynylBpropnyd aoid rifflonsacetate; am no] acetylamino } -3-(4-triflue
romet hoxyphenyl)) - pr.opi onic .acid trifluoroacetate; 0 8 AUG 2603 WO 00/ 48996
103 po BPotT @dSHd hethypa é‘ﬁf@?&?“ﬁ%ﬂ%f -amgno]acetylgming}-k(3-gil and D, A
Cher esh é',r@n{gg.jolxy%,%@ FrmiohitSibidltd JResskiopt i ons are given therein of,
for exa%ple, oaVv( 33 Qéﬁgﬁgﬁ%g%gﬁ%?ﬂ°%ntl%gﬁ?es agai nst avP3 which ring
about shri nk3da-ngftophenyliieid- |- @hmethylpyriduik2-ylaonne)pertpoptasine JacEtyd

experinental denonstration .tha he .conpounds according to the invention
al so pr%‘?}@r‘?lt}pré’af‘?éléﬁ %bcﬁgﬁ&oflflf}?%egtﬂ&eéﬁys to the appropriate matrix proteins

and, 10sppebidy AfgMgertsB O BledMeREsels i oRtNafd Pintiur by iRHbitiaglvg3 to matrix
proteins can be provided in a cell adhesion test in analogy to the nethod

of F. Mnfgeamgeeaptaf or aviifinteggaireeptors, agd/or nbdhitingpanagdgvelapmante conpounds
of the l.a k- . i nhi.hi.t. the binding of netall oproteinases to
integriﬁg&gﬁdﬁ?%ﬁg&qgﬁggﬁﬁ&?hggé t%% being able to utilize the enzymatic
acitivity of the proteinase. One exanple is to be found in the ability to

inhibit th I nd] f MVP-2 tri tall [ [ . 2) tgt
Vitronebbin Aduebpopt teatis restizer ghichd tRephBepBQoRE oS ER n . C.
Brooks gfropBkias, Ha@lnhngdi824 or poﬁ@%ﬁég&eﬁﬁgmﬁﬁs?ﬁ%f ormula | whi h

bl ock the Interaction 25 of integrin re ds such as, for

exanpl e, of fibrinogen on the fibrinogen receptor (glycoprotein [Ilb/Illa)
Pher of dVe be ararayar s afipeP BTty e mirilanebisie ot gty o °
oper at | ®Afrophenyl)-propionic acid trifluoroacetate;

b) 3-(4-methyl-3-nitrophenyl)-3- {2-[5-(4-methyl-pyridin-2-ylamino)pentanoylam

ino]acetylamino} -propionic acid trifluoroacetate;

c) 3-(4-methyl-3-nitrophenyl)-3- { 2-[4-(pyridin-2-ylamino)butyrylaminoJ]acetyla

mino } propionic acid trifluoroacetate;

d) 3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino } -3-(4-trifl

uoromethoxyphenyt)-propionic acid trifluoroacetate; '

e) 3(biphenyl-4-yl)-3-{2-[5 -(pyriclin-Z-ylamind)-pentanoylamino]acetylamino} pr

opionic acid trifluoroacetate;

) 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-amino]acetylamino} -3-(3-trifluo

romethoxyphenyl)-propionic acid trifluoroacetate;

2) 3-(3-nitropheny!)-3-{2-[5-(4-methylpyridin-2-ylamino)pentanoylaminojacetyl

amino }propionic acid trifluoroacetate;

h) 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-amino]acetylamino} -3-(4-methyl- 3-

nitrophenyl)-propionic acid trifluoroacetate;

i) 3-(3-nitrophenyl)-3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetylam

ino}propionic acid trifluoroacetate;

) 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-aminoJacetylamino } -3-(4-trifluo

romethoxyphenyl)-propionic acid trifluoroacetate;




30 in which tunours are surgically renmoved or dealt with. Thigg UG zmp
denonstrated by the foll ow ng observations: The spread of tunour cells

a local turMro9/Me99he vascul ar system-jakes pl ace BYTAEROG00%69 on of .
35 microaggregates (microthronbi) throughthe interaction of the tunour

cells with Wl opss@hpbehet sr, Ahe RumBER14CEl s apg Shigel ded shy thy pyotection
in the e’_r)rﬁgggéh%ate and ar no%%#ecognl zed by the cell's of the inmune
system Th crot&hgtRgalesd 8lRUG136d3 -Lgsqpirtions

3-(3-ni trorﬁmybivén{%h[eie(lﬁ-rﬁtth@ﬁ/féﬂh Zey| akprokpeRigdRAKkamdio] acet yl

am no} pr opi on id trlfluoroac

3-{2- %2 (2 HEt %‘P‘E *F dFﬂaé“ﬁaH‘n" Bﬁtlﬁf@ HHR%oPReBEy SRALRERIS- (£ et hy -
3- nltr6phetn.34'houmMn@mghanmduétiéﬂlbl@foﬂd@pﬁéﬁhsI) 3-(3-nitrophenyl) - 3-
{2-[4-(4-net hyl pyri di n2- ylan1no)butyrylanﬂno]acetylan1 i no}propionic acid
trifluoroacetate; j) 3- ‘

{2-] 4- (4|ﬂﬂwwlpgxpdrmmenyaémldﬂmmnanqdb' I nolatet ythe naompoidrds i f 1 uo

r onet hoxyp pi.Qn Ci r t

3-{2-[5- (4@5%2?%? N 5he) agn“‘?n%‘l)‘%ie‘%?a% P gﬁ‘éF)’t AN - (3-trifl
uaronethobeWéﬁyi)CsﬁéﬁldﬁPctQ@ldﬁ@?¥¢?ﬁb@b@cé@éﬂéXorPngtelns and,

3-(3- nttbrOFH'@é‘tVﬂarr?gJ{% [ 51 64- g@bb}éheyrﬂr@ Fhed AH NOF Pehafey latiino] acet yl

am no} propionic acid drochl oride. 9. thod of treating tunors,
conprISIng‘%ﬁnWﬁFEfﬁrPﬁQteéT53can be pro 1ded in a cell adhesion

{ 2-[ 5- (4- metdtl pyni darmJZ:—gw aﬂbno:)nmnmaﬂby - B np] acBttylaas net a3-.(4-chl oro-
3-ni trophe fl te; b)

3-(4- et hylrb%l) n:%:érl'%! pheny § % {}25,!1; y1 = pyri di n- 2-yl am no) pent anoyl am
i no] acetyl am no}-propionic acid tri fI uoro cetate; c)

S (4. meshylrik niduonheny| or Sthe- [exmbuel df s VORI N0d Dbyt amihgl acetyl a

m no} propi Qni ¢, .aci d trlfluoroacetate d)

3-{2-[5- (4%t%ﬂ9pyﬂ di Re32} L RFAGFABAERAOYTO ant HAXCERY| @MchoFhus- (4-trif|
uaE gmLhOXWO Prepicenile a:ﬁadldncj raIleiélO eaqaiidliee eﬁl}le enz mat:.r:I }
3 i pheny ridin-2 1.N0) - pent ano m nof acetyl am no}p
ropi oni ¢ aci gltt uoroagéi(' oty hasd. One gxgmp_r[.e 24’ 85" Be' #3tnt

3-{2-[ 4- (4lﬂ‘etﬂrﬂ& pg'lpltll‘nyztyl amhmb)ttbuttyﬁreyl Ja'rd:rm_:] a@étMMaﬁf naka8riR-trifluo

romet heyyphedy) d i
3-(3- n??r ophenyllogmzeqlmfcsei-cz) T'IhJ Ie;)ﬂyérJlOJ e;cf am noe) epntt ano;ﬂﬁém Ho] acetyl
ariino}profi of¥elaEi GtDrlFffFRib?%cefiét glescribed in P.C. Brooks et

al., Cell 1996, 85, 683-693.

Compounds of the formula I whig¢h block the interaction
25 of integrin receptors and ligands such as, for example,
of fibrinogen on the fibrinogen receptor (glycoprotein
ITb/I1la) prevent, as antagonists, the spread of tumour
cells by metastasis and can therefore be employed as
substances with antimetastatic| activity in operations
30 in which tumours are surgically removed or dealt with.

This is demonstrated by the following observations:

The spread of tumour cells from a local tumour into the
vascular system takes place | by the formation of
35 microaggregates {microthrombi) |through the interaction
of the tumour cells with blood platelets. The tumour
cells are shielded by th protection in the
microaggregate and are not rec#gnized by the cells of

the immune system. The micro?ggregates are able to



h) |

3-{2-[4-net hyl pyri di n-2-yl am no) but yryl -am no] acet yl am no}-3-(4-urrgt AW@UA
i trophenyl)-propionic acid trifluoraoggetate; i) 3-(3-nitrophenyl)-3-
(2-[4-(4-nmet hyl pyridin-2-yl am no) but yryl am no] acetyl am ino}propionic acid
trifluoroacetate; 11 8 AUG 2003 WD 00/48996 - 4 PCT/ EPOQ 00969 attach to

vessel gl | s3-(ahi@ipHeAg st 1Rt REFidiHBFidimenekiib pRfaRbylkiMceg! | S 1Nt o

the tissue. Since the “formation of "m'crothrfonbi Ts nediated by "a |igand
bi ndi ngammag preprami¢ acig omfuargadetatesgri n receptors, for 5 exanple avJ33 or

al | bP3, , pn agtlvgt ed d_.pl at el et. he appropriate an oni tscanbem
regar de j)as Sé{llzf C i—l}}é{hﬁ@m@tﬂ%—ygﬁpﬁwB{y{@ﬁn?lgoﬁﬁ%ty@%%ﬁ%%nﬁﬁxlh%— formul a
| can bm@pﬁéwﬂopﬁ)ni&a@@&imrﬁmafa@ceutical i ngredients dients in human
and veterinary_ nedi ci ne '{n%%rt icular for the prophyl axis_and/or therapy

of circhl at of¥3witsenheayl)-3- (Aomsthylpyriding2-ylamigp)buhirgamino]acetylam
' ' ' i s, di sord h
arter| Og@\l}/g{ogﬁjn&: a&égﬂg&?&@&w]a pect orils t unor ous I sorders sucC as

t umour prment unour netastasis, osteolytic diseases such as

ost eolooj)osi si”-{di-[9e(_dsn&hyﬁpyigdirx;a:f-yhllm@(baﬂlyrﬂggyiinq]acﬂglagﬁnob}smmﬂﬁuq for ]
exanpl e, i anmrat i ons, . opht ogi cal  diseases, diabetic retinopathy ,
macul ar FORGRePEEERProp ﬂ&“@ﬂr‘gﬂ“eﬁf%t opl asnosi s, rheumatoid arthritis,

20 ostepprt hBJ:{QL[S’(4frﬂétﬁ%&ﬁdﬁL21?Faﬁﬁﬁq)péﬁt§ﬁﬁlahx\ﬁ%]_ Hhmsno}-3{2kHH s di sease,
atherosclerosis, psoriasis, restenosis after angioplasty, nmultiple
scl er osheromgthoxyphenybeprppignic agitbtridlupegacétae@ct i on, fungal infection, in

acut e kjdne A | J ' | 25

proc essb Th?é%%%%ggﬁg's ) {%@@g@ gﬁ#&%&ﬁ%@-&%@@p@é tﬁ%&ﬁﬁ\?ﬁ%’]zg@%& al  where
bi omat eamitlo$ propigaliccadidé hy@dclilafidsraker s are used. | can be enpl oyed as
activity in operations catheters or heart

9. A method of treating tumors, comprising administering:

a) 3- {2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino} -3-(4-chloro-
3-nitrophenyl)-propionic acid trifluoroacetate;

b) 3-(4-methyl-3-nitrophenyl)-3-{2-[5-(4-methyl-pyridin-2-ylamino)pentanoylam
ino]acetylamino}-propionic acid trifluoroacetate;

c) 3-(4-methyl-3-nitrophenyl)-3-{2-[4-(pyridin-2-ylamino)butyrylaminoc]acetyla
mino}propionic acid trifluoroacetate;

d) 3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino} -3-(4-trifl
ucromethoxyphenyl)-propionic acid trifluoroacetate;

e) 3-(biphenyl-4-y1)-3- {2-{ 5-(pyridin-2-ylamino)-pentanoylamino]acetylamino } p
ropionic acid trifluoroacetate;

f) 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-amino]acetylamino}-3-(3-trifluc
romethoxyphenyl)-propionic acid trifluoroacetate;

2) 3-(3-nitrophenyl)-3- {2-[5-(4-methylpyridin-2-ylamino)pentanoylamino]jacetyl
amino }propionic acid trifluoroacetate;

h) 3-{2-[4-methylpyridin-2-ylamino)butyryl-amino]acetylamino} -3-(4-methyl-3-n
itrophenyl}-propionic acid trifluoroacetate;

i) 3-(3-nitrophenyl)-3- {2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetylam

ino}propionic acid trifluoroacetate;



They noreover have an antiseptic effect. The antim crobi al actdg I\H Eﬁd he
denonstrated by the nethod described by P. Vale tin-Wigund et’al” G 35

| nfecti on aW® O@FASN6 1988, 2B51-28554 Sel ect ed conporirr00f oobesf or nul a
| are, in particular, selective av~i3 and avf36 integri$i receptor

i nhibitors. aQt%cﬁUGt%QO%eB_Asél Dwgsieri fyhngna fé‘&??ﬂét@éou?afth&

al kyl ating an am no group or vVv) acyl atln an amno gro
converting RepgSFatd a&ﬁleu’E%%oGﬁaléf insemihe It-'bﬁiﬁlﬁeaﬁr%m wheh an

acidic or HBegfaitibn acFal hiekotdlrvabs. @# AmBRagRREeubi,cal CQQPQﬁHt'On
conpri sing §|l | east one g@rrpound of formulla I according to cla or a

physi ol ogi cREFYIE8ceb? ath SSPFISFPQBWBEGJ Y He? FoEn éﬁ(ﬂ:e&toﬁﬁar nmfesutical ly
accept ald e easmpée. BfA met ROt HP3,t reat kagitAreabasiesod nposaedial, i nfarct,
coronary heggt di sease terlﬁq_%%&gom s, infla i ons, tunours,

ost eopor osi 5 nf ¥ T FRE % ISHS er caﬁngr%)l a§te§3ar@8r§ipr i 4Fng

adm ni st eri effactarponrdasftatdsmindibiaoeser.ding to claiml or a

physi ol ogi cal |y acceptable salt or solvate thereof. 7. A method for

treati ng pathol ogi cal processes nmintai ned or propagated by angi ogenesis,
conpri sing e nEsrepeiungs a conpdend fokmbidanul a daracdker demglogedl aasn 1 or a

phys! ol a0 caLky accephabhgcagkical sokuat diggwof ifi- AfgLRod gz4to claim

6, wherein the compo or mu
{ 2- [ 5- (4- neVRYPpYPREYNMBiCHTioho) PenPaRbyFudat ndpraddrey | RpePlO§ L3 {=- chl or o-

3- ni t r ophenygh}i7 pEOpt V& & CﬂdttIUIEE%QQQ@Q?taﬁfsoPﬁers, thrombosis,
3-(4-nmet hyl -3-nit roglgen;p/P | - pyridin-2- ﬁ'l am no) pent anoyl a

et
m no] acet yl AAPH8T ﬁFEtam %f‘féﬁ?ﬁ@f%ﬁ% t8te;Skyoke, angina
3- (4- met hyl p8chbriephenpb)ods{ Zifsbripysi di -a afumm)ﬁtdwe/iﬁﬁé}od acetyl a
m no} pr opi.c r I I tate;
3- {2} I[051%(0'4 Bt Piﬁ‘g}“&dltﬁ Yt amine) pé’r#)er? Y% FOSEERSA afiHi} - RY4-tri £l
uor omet hoxyﬁﬁ‘éﬁ???fﬁﬁégrorﬁkﬁme@ tvithup (baoépgueale)arsga(chgemmn;d 4-yl) 3-

{2-[5-(pyri SuahZavsl amfae) é%?aﬂﬁ noy! apieng) Sewh@m Oc{alcaaic' d
tr|fluoroac§tate 3- rrethyl pyridin-2-yl am'no utyry am no|

acet yl ani no i‘seés‘(??s' tcf'%ﬁl?‘%}bﬁf%mrétt%l)@?ﬁ oay| ) IpFBpRBnideIRIIQFation,
trifluoroaceyapes, WbO0148990istSplasmosis, rheumatoid arthritis,

20 osteoarthritis, rubeotic glaucpma, ulcerative colitis,

Crohn's disease, atherosclerosis, psoriasis, restenosis
after angioplasty, multiple sclerosis, viral infection,
bacterial infection, fungal infection, in acute kidney
failure and in wound healing to assist the healing
25 process.

The compounds of the formulal I can be employed as

substances with antimicrobial activity in operations

where biomaterials, implants|, catheters or heart
30 pacemakers are used.

They moreover have an antiseptic effect. The

antimicrobial activity can e demonstrated by the

method described by P. Valentin-Weigund et al. in
35 Infection and Immunity, 1988, 2851-2855.

Selected compounds of the formula I are, in particular,
. , |
selective avP3 and avPfé integrin receptor inhibitors.

|
\
|
|
}
|
|
|
\
|



N 'JG 2003 PCT/ EPOO/ 00969 Sel ect ed corrpodnds of the fornula I g, AUG 2003
particular, selective av(35 and avP6 integri receptor inhibitors.
Sel ected conpounds of the formula | _gge, in particular, selective avP3 and

avj35 and | av36 integrin receptor 5 inhibitors. I The effect of a
conpound on art avJ35 integrin receptor and thus the activity as inhibitor
can be gpnongie acafr@dxfﬂ}gﬂiﬂple, by the nethod described by JJ W Smth et
10 al. in J. Biol. Chem 1990, 2654 12267-12271. The effect of a conpound

on arj ®Pe Bisylaging an pEdRMEGHP OBNd t hus the activity as inhibitor can be

denonst at ed the nethod described by JJ. W Smith et al.
VD1 - esydte ERRA o)

in J. 12267-12271. 15 These sel ected conpounds are
parti cubmd/brycomuentiapladvakioror atidir cmyponnd b6 formmiy Iy treanpemavitohogiidialor
processes which can be influenced by the integr ns avP3 and/or avJ35 and
avP6. ER&pMed it o5av8l§eni ¢ pat hol ogi es are skin 20 disorders such as
psoriasis , bullous penphigus, dermatitis and erythemas, as well as

pul monary fibrosis, cystic fibrosis, endonetriosis, cirrhosis of the

| iver of. per Ambermadceutical gnuppsitign cemphising aff least eue dompoundupfiiommia L and/ or
av(35 inhibitors, .an at hol.aqi es,, 0f 25 ithelial .cells ich can be

ot 1 venbearing eyaRng B8 PR PHE RN LacchRbRl R iaf Bt T omas and the
abovenephirmaeshtiskilyadcbeprabikeasgiehnd pul nonary fibrosis (Lit.: Healy D. L. et
al., Hum Reprod. Update 1998, 4(5), 736-40; Creaner D. et al., Br. J.
Dermatol . 1997, 30 137, 851-5; Norrby K., APM , 1997, 105, 417-37; Creaner

D. et ak., Bni. el ' , . : 4, 744-9;
Hoyt o 35A2“7’%£8{é§%d7ﬂ;"gpu mboets, fayoedidt fhfarelloBilaty feart Hiscade)

arteriosclerosis, inflammations, tumours, osteoporosis, infections or restenosis after
angioplasty, comprising administering a compound of formula [ according to claim 1 or a

physiologically acceptable salt or solvate thereof.

7. A method for treating pathological processes maintained or propagated by
angiogenesis, comprising administering a compound of formula I according to claim 1 ora

physiologically acceptable salt or solvate thereof.
8. A method as to claim 6, wherein the compounds of formula I is:

a) 3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino} -3-(4-chloro-
3-nitrophenyl)-propionic acid trifluoroacetate;

b) 3-(4-methyl-3-nitrophenyl)-3- {2-[5-(4-methyl-pyridin-2-ylamino)pentanoyla
mino)acetylamino}-propionic acid trifluoroacetate;

c) 3-(4-methyl-3-nitrophenyl)-3- {2-[4-(pyridin-2-ylamino)butyrylamino]acetyla
mino } propionic acid trifluorcacetate;

d) 3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-aminoJacetylamino} - 3-(4-trifl
uoromethoxyphenyl)-propionic acid triflucroacetate;

€) 3-(biphenyl-4-y1)3-{2-[5-(pyridin-2-ylamino)-pentanoylamino]acetylamino} pr
opionic acid trifluoroacetate;

f) 3-{2-[4-methylpyridin-2-ylamino)butyryl-amino]acetylamino}-3-(3-trifluorom

ethoxyphenyl)-propionic acid trifluoroacetate;



| nvest

sel ected conpounds is in cancer therapy. 8 AUG 200

" J. Dermatol.

1997, 136, 859-65; Rev. Oral. Biol. Med. 1995 6, al., J.
Dermatol . 1995, et al., Am J. Physiol. 1997,. J.M 6§ AUG,2008id

199%, 273, w odrasdss ne. Ther. 1996, 3 811 8) A p?%§§§&%§dﬁ§§:f t hese

Q,

@B, Q, R d n have the anings stated|in claiml1, with a conpound
t he fornul§%¥qcﬁ$§i

t he meani ngs stcatiace iovpd aind hv%dr&@g{ﬁ#ﬂlﬂé@emeirﬁﬂﬂﬂ@ﬁ into R6
a

H, or

NCBBRINYS & 2t RRrMHlhicArR2, iIR3PaRsicR3 agnd R6

Qz,

of

have

b i d of f IV 1Vin wiich Q. @, @, Q4
R, R f(amél gﬁ%%?ﬁtﬁaen @Wﬁ%r{ﬁ?o%sogt%ﬁéﬁﬁmwi%i%%ew LR Rargofpdadd of
formul a V HellectdNe CAORS Vaka iavPbi cind3.avpb RacerdiR6 hawepkBe meani ngs

stated én glgi.m.1, .and optionally converting Rf' = Hinto R6 = H or
convert%ngggﬁg%%#Q%ﬁraradicals R, R, R3, R4 and/or R5 in a conpound of
the fornula I

| kyl atin h oup, rolyzin ester group_to a carboxyl
gr oup, ;1995&%#\/\%50%/ fodlsio B ShYE"4Y o AR et pRot |
an
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for
al.
The
and
for
al.

into one or nore radicals R, R2, R3, R4 and/or R5 by i)

thus the activity as inhibiftor can be demonstrated,
example, by the method described by J.W. Smith et
in J. Biol. Chem. 1990, 265, 12267-12271.

effect of a compound on aﬁ avB6é integrin receptor
thus the activity as inhibitor can be demonstrated,
example, by the method described by J.W. Smith et
in J. Biol. Chem. 1990, 265, 12267-12271.

These selected compounds are p rticularly'suitable for

therapy or for controlling pathological processes which

can

be influenced by the integrins avB3 and/or avB5 and

av6. Examples of angiogenic pathologies are skin

disorders such as psoriasis, bullous pemphigus,

dermatitis and erythemas, a@ well as pulmonary

fibrosis, cystic fibrosis, enddmetriosis, cirrhosis of

the

liver or periodontitis, and they can be influenced

through avf3 and/or avB5 inhibitors, and pathologies of
epithelial cells which can be [influenced through avpBe

inhibitors are, in particular, carcinomas and the

abovementioned skin disorders |and pulmonary fibrosis
(Lit.: Healy D.L. et al., Hum. Reprod. Update 1998,

4 (5)
137,

r 136-40; Creamer D. et al., Br. J. Dermatol. 1997,
851-5; Norrby K., APMIS, 1997, 105, 417-37;

Creamer D. et al., Br. J. Dermatol. 1997, 136, B59-65;
Polverini P.J., Crit. Rev. Oral. Biol. Med. 1995, &6,

230-

104,
273,

47; Brown L.F. et al., J. Invest. Dermatol. 1995,
744-9; Hoyt D.G. et al., Am. J. Physiol. 1997,.
L612-7; Pilewski J.M. et| al., ibid 1997, 273,

1256-63 or Goldman M. et al., Gene. Ther. 1996, 3, 811-

8).
A p

|
referred use of these selected compounds is 1in

cancer therapy.
|

(c)



1
Approaches to solutions for cancer therapj usually concentrate @nf AUG ﬂmg
controlling a part-region, a conpartnent, in the devel opnent of a sol
tumour. Conpartnents are, inter aI| the devel opnment of the 5 tunour per
se or the blood vessels growing into ?h ‘tunour, which are responsible for
the supply of nutrients to the tunour. As soon as the supply of nutrients

o owt n Parise 203} ChrR Gt BEethalingba@lifh S8 & 02 Bl TP | 2°

hypoxi cobthe forymdgllycaem ¢ pronoters. Thes factors activate the sprouting
of blood vessels In order for the endothelial cells of the bloo vessel to
be able to divide, anti-apoptotic signals are necessary and are 15

rel eased by cell surface recepton$ of the integrin famly. The integrin
receptors avP3 and av05 are partlicularly responsible for this rel ease
(Lit.: P.C Brooks, Eufw " 6c.1§ 2423 2429; P.C. Brooks et
al., Cell, 1994, PCT/EP 096 79, | 1157 q 20 } lnhlbltlon of these
integrin receptors avP3 aé%/oro av(gp, in particular of avf3, induces
apoptosis of the activat endot hel'ral cells of the blood vessel grow ng
into the tunour, while the normal vascul ar bed, which 25 is at rest,
remains intact. The tunour |oses its supply of nutrients, and thus its
devel op 25D 5 t degenerate
cancer H‘l[_:"oqnldsli{ar% gl\%ei\lln-egsﬁ6 n%’%él |éjn%1§i8§%%§%ate‘% E‘aélmbﬁlerglgz) %ll%m%’ approach, so
t hat gr omveertz R*h &DnmmRFeﬁﬂ start again 30 after the treatnment ceases.
The |nt%gr|n receptors on the surface of tunour cells differ significantly
fromthose expressed on normal tissue. For exanple, high de novo

expr essagn Ofeak ity BSorh lﬂ,_dld]‘tf&g{d]gpﬁvpfi is found on any carci nonmas, whereas
avp3 is a good narker progre55|ve mal i gnant

Y %C I /\LrOH IV

in which Qy, Qz, Qs, Qs, R', R? and n have the meanings stated in claim 1, with a

compound of formula V

N
H” \l/\COORS Vv

in which R?, R*, R® and R have the meanings stated in claim 1, and optionally converting
R‘=Hinto R°=H,

or

(c) converting one or more radicals R', R% R? R* and/or R’ in a compound of the
formula I into one or more radicals R', Rz, R3 , R* and/or R’ by

i) alkylating a hydroxyl group,

ii) hydrolyzing an ester group to a carboxyl group,




mel anonmas.

or OCF3,
each case,
NH2, NHA,

nono-, di-
m si, 2, 3or £

process forCompenamiarya aoppouinttef tadayl athe adeoedopgehe cohi mhe, or a

HNl\PQ4;)C

salt or

It is also knowmnh t at avfi6 is|involved in the mchg%m ?@ﬂ

actual tunour devel opnent and in the 0 8 AUG 2003 -82 in which
@, «Q 3 or d the others aregCd, R is H, A, CF3
v.%“ AL TE S 6 N%E'rgﬁz o'd?f'ogg e

is Hor A R" is or OCF3 R4 |Ar R4 R4
|ndrc§£3 entlégl ne another A, Hal, OH OA, CF3, OCF3,

‘-}ts’-CFFS ALSH CiBnRecH, TheGEPYm BSEEAA or
(CHZ) .y, - oncehtratad Kyl ow t h domtrrcblﬁmj‘onsa Ar p§r@m§@@§@ﬂ,; utzeég or5
nis 4, 50r

or trisubstituted

TRA S oy églel ydﬁ‘élé‘ZBPQ pe’ s‘%t c'br ?&%t & YR eof |

nechanlsnsﬁﬁmddms|rwhm¢bn are respon51b e for the supply of
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nutrients to the tumour. As soon as the supply of
nutrients to the tumour is re#tricted, the production
and secretion of polypeptide gﬂowth factors are induced
by transcriptiocnal actlvators, usually wvia hypoxic or
hypoglycaemic promoters., Thes factors activate the
sprouting of Dblood vessels order for the
endothelial cells of the blood vessel to be able to
divide, anti-apoptotic signals are necessary and are
released by <cell surface receptors of the integrin
family. The integrin receptors avB3 and avB5 are
particularly responsible this release {Lit.:
P.C. Brooks, Eur. J. Cancer,| 1296, 32A, 2423-2429;
P.C. Brooks et al., Cell, 1994,179, 1157-1164) .

Inhibition of these integrin| receptors avpB3 and/or
avfB5, in particular of avBf3, induces apoptosis of the
activated endothelial cells of the blood vessel growing
into the tumour, while the nommal wvascular bed, which
is at rest, remains intact. The tumour loses its supply
of nutrients, and thus its development is stopped. The
tumour per se, that 1is to say the degenerate cancer
cells are, however, not impaired by this therapeutic
approach, so that growth of the tumour can start again
after the treatment ceases,.

The integrin receptors on the |surface of tumour cells
differ significantly from those expressed on normal
tissue. For example, high de novo expression of the
rare integrin avfé is found on many carcinomas, whereas
avf3 1is a good marker progressive malignant
melanomas. It is also known that avfé is involved in
the mechanisms of actual tumou# development and in the

R EEede SOTNS! BIGLERCIdgi {2, SOt ol Loy a1



1

|
degenerate cells, netastasis. PCT/EP0O0/ 00969 of healthy tissue anﬁéy 0
conbi ned therapy ained both 5 the tunour tissue and at contr per s %g@ 30
date been dest 10 at the angi ogenesigyof Il1ing the tunour tissue ribed
only through the conbined use of avP3 integrin inhibitors with cytotoxic
substances (chenotherapy) or by irradiation (radiotherapy). It has been
found, gwhichon8gfy, that the use of selective avj33 integrin inhibitors
and the use of selective av06 integrin inhibitors is suitable for
produci By @sphar maceutical for such a combined therapy. 15 A synergistic
effect | e h I ectivity of the inhibition of the v03 and
avf 36 i gg??ﬁgﬂnﬁhgﬁg §F§h%%g§§£that there is o further inhibition of

ot her i Rt &gij AsAr, HdoOHAOA, I0F; o€ 0/) e, a501 or al I bP3, which have
inmportapt.and critic 3 functions for exanple 20 in normal tissue. It has
al so be “ﬁ@ﬁﬁd“that t integrin inhibitors and the 25 e use of selective
av1l35 upe;of selective avP6 suitable for producing integrin inhibitors is
| i kewi se integrin inhibigfors. A synergi| in each case}; nbined therapy, as
wel | ve avJ33, av(3®5and (xvP6 as the clpnbi ned use of] selLreti a
pharmaceutical for su CO synergi ffect is ved 30 The

ot
conmpounds of the for !& or

OCF, R¢ Ar RY R NO,
R*and R’ are, in each case, independently of one another, H, A, Hal, OH, OA, CF;, OCF;,
CN, NH;, NHA, NA, or NH-C(Q)A,
R%is H, A, -(CHy)m-OH, -(CH2)m-O-C(O)A or -(CHz)m-Ar,
A is alkyl with 1 or 6 C atoms,
Ar is unsubstituted or mono-, di- or trisubstituted aryl,
HalisF, C1,Brorl,
nis2,3,4,50r6

mis1,2,30r4

or a physiologically acceptable salt or solvate thereof.

4. A process for preparing a compound of formula I according to claim 1, or a salt or

solvate thereof, comprising reacting;:

(a) a compound of formula II




centre and can therefore stereoisoneric florms. Al thes andplgf nd
m xtures ther have at |east one chiral occur in several foré%g(QUQ@mn?
exanpl e D O (GF4&83@6pl e the DL forms)7 are incl uded RoT AHPO O/ DOBEs 35 | a
The conpounds of the inventiot according tjo Clain11 al so include so-called

prodrug ! defdespdr s {08! kel © irluaior? fﬂﬁf’unﬁé nhecgeml a, 1 hi ch

have been nodified wth, for exanple, ﬁ ouj
AUG 2003 - $eqenerate-Grthii r@?ﬁf’eﬁr%%nyq) 3-(2-[4- (pyridi n~2-

yl am no) but yryl am no] acet yl am no) propi oni¢g acid, (b)

3- (4- et hyl - 3- nltro henyl 5- (pyridin-2- ) ]
yl(an1no)géht§ 6%%&% n?L%? i 8tadihg, gegiogenesis of
3-(4- neshykﬁéruﬁm@mheﬂybiué aﬁa Hi(dbﬂ&¥ _iﬂ&*tﬁ@naamoar tissue
y! (gmm”fi ge“t a”°5¥, ;ﬂ” ? 250 18 g}é i W%f%%o'&' BEy el ugn the
an1no)pentmmmﬁﬁnuduﬁsﬁxﬁgl@m@moimt@@rbmlﬁnnﬁbdtffs)w1tF cytotox1c2
3-{2-[4-(4- | pyridin utyryli- am no], acetyl.am no -
nlttrophenf£?’ 6Fon|c acﬁgwﬁﬁgﬁgg£ Y | 127080k ¥k
{2-[ 5- (4- neltadipuhiediapy2- ylan1no)pentanoyl am no] acet yl am no} - 3-( 2-
n|tropg§nyl)prop|on|c acid, (9)

{2-[4-(4- et hyl pyridin-2- ylan1no)butyryl am no] acet yl am no} - 3-(4-
rifl uor omtthod@Sph&®9En) pEepineni c s¥ePgisippgly, that the use of
{2-[5- (4-vmidndipw i dvpa2- M.'n%@g&@.hpe&hﬁ& »ﬂuﬁ:@ nghacetykan,ag} - 3z(4-
I f1 uor onet hox pheny%@ oplonlc aci B§

[ 5- (4- Vigdi it I%y| ARG FEnt R 1§Hf-'ﬁo] afet yRaRPROE- 3P3-

fIuorommﬁmmqpqwgnqﬂgnﬂxmnaﬂumz&amcfoijéuch a combined therap

i
(2] g5 byl nd e vLar 80) BUsUeM AR g 80 7} gek; 35 phen -
(4

r
2-
;
yl ) propionic a

- met hy I°£3- fdiher o@ﬁémm)tﬂslr{ 2-§5- (Breretdyh3 pyandi nagB6 integrin

receptors means that there is no further inhibition of

3
t
3-
t
{
t
3-
4-
3-

~other integrins - such as, for example, a5B1 or allbp3,
|
which have important and critical functions for example
20 in normal tissue.

It has also been found that the use of selective avf35
integrin inhibitors and the selective avpé
integrin inhibitors is likewise suitable for producing

25 a pharmaceutical for such a co 1ned therapy, as well
as the combined use of select ve avB3, avf5 and avfeé
integrin inhibitors. A synergistic effect is observed
in each case.

30 The compounds of the formula I have at least one chiral
centre and can therefore occur in several
sterecisomeric forms. All thes forms (for example D
and L forms) and mixtures ther (for example the DL
forms) are included in the formula.

35
The compounds of the invention according to Claim 1
also include so-called prodrugiderivatives, that 1is to
say compounds of the formula I which have been modified
with, for example, alkyl or écyl groups, sugars or

or t|cy groups, sugars or



1 .

yl am no) pent anoyl ar ni no] acet yl - am no) propi?oni c acid, (1) 8 AUG 2003
3-(4-chloro-3-nitrophenyl)-3-{2-[5-(4-nethyl -pyridin-2- 08 A
yl am no) pent anoyl am no] acet yl - anm no}Lgjopi onic acid or (m

3- (4- et hyl -

3-nitrophenyl)-3-{2-[5- (pyrlmd i n-2-

yI am no) pent anoyl am no] acet yl am no} propionic acid. 3. A conmpound of fornmula

WO 00(#4899§.(4- n‘?eth)ﬁlfsim%bﬁbﬂﬁ)-ii(i [\ parapept | des and which are ra idly

the body give the active conpounds according to the

i nvent i mlmnmq)butyrsdmmoﬂm@rmmmpmme@mdm no groups or free hydroxyl

Q_g% V%l%apgﬂg@oyg 33? ke formula | to be provided with

"t he conpounds of tle fornula I

cleaved in
gr oups
approprﬁgt
mean ad
formul a |

to Clalfd)l

@ftaﬂd}ﬁtﬁxnﬁ}abat?&hmmbmpwnﬁsmmth t he conpounds of the 10

Whl ch are forned because of their nutual attractions. Exanples

of sol vifles ar&-mshid-3-sitrophenyihii-42ds- (&metdiRyrigin-2onpounds wi th al cohol s,
h |. 15 Th t | at
ot ho. tiairio)RAAES Frpibl R BOTbrobRICARENC 0 ° T8 L Vat es dccor di g

ab2- nitmpmemyly)ée&s[Sf-(qwnﬂme:pal-l ng co pounds of the formula I

and

their salts _and so] vat ﬁs tZ,(\,:lhara erized i.n that 20 (a) a conmpound of the

f or mul aamll?oepen

@, QR |

LB {Qf[d—(4—methylpyndm-2-ylammo)butyry1—axmno]acetylammo} -3-(2-

nitrophenyl)propionic acid,

ity

3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino}-3-(2-

nitrophenyl)propionic acid,

(g)

3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-amino]acetylamino} -3-(4-

trifluoromethoxy-phenyl)propionic acid,

(h)

3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino}-3-(4-

trifluoromethoxy-phenyl)propionic acid,

@

3-{2-[5-(4-methylpyridin-2-ylamino)pentanoyl-amino]acetylamino}-3-(3-

trifluoromethoxy-phenyl)propionic acid,

0)

3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-amino]acetylamino} -3-(biphenyl- 4-

yl)propionic acid,

(k)

3-(4-methyl-3-nitrophenyl)-3- {2-[5-(6-methyl-pyridin-2-

ylamino)pentanoylamino]acetyl-amino } propionic acid,

®

3-(4-chloro-3-nitrophenyl)-3- {2-[ 5-(4-methyl-pyridin-2-

ylamino)pentanoylamino]acetyl-amino} propionic acid or

(m)

3-(4-methyl-3-nitrophenyl)-3-{2-[5-(pyrimid-in-2-

ylamino)pentanoylamino]acetylamino} propionic acid.

A compound of formula I
S
N N N
Q7 \\I/ #C%N’Y COORs |
] H, |8 .
Q/s‘(Q;/Q1 R2 R3

R

ropNIc acidy ;/ ; R H 25 I in which QL, @,




R3,

stated in Caiml,
PCT/ EPOQ' 00969 11 n have the neani ngs
‘R4, R5 WO
appropri at e,

t he

is reacted H

r adi cal

(I NN
W t
t he neani ngs

R6 # His conver

h a compound of 111

ted into the radi cal R6

or 0 8 AUG @D@op@@tﬂﬂéenanﬂ] ahirshlarA cappalnd cdfeaferdnim dheCHRGy
& F30r Qi sodipachocase
um of %t orfs bef n

which CE,
or N, with
Hal ,
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OH, QAnGHE3ten OCFB, iR BQSH posAp.blR

R5 are I n ﬁa_ég ﬁ&ﬁ«;owdeggﬁ&gg |6§ng£¥§9
(C|—|2)n5- oth)) AfeormuleH2) R, A,
protective groups.

ehpcerandenily, o e g

\
Solvates of the compounds of tﬁe formula I mean adducts

of inert sclvent molecules wikh the compounds of the

formula 1I,

which are formed because of their mutual

attractions. Examples of splvates are mono- or
dihydrates or addition compouhds with alcohols, such
as, for example, with methanol pr ethanol.
The invention relates to the compounds of the formula I
and their salts and solvates 4ccording to Claim 1 and
to a process for preparing compcocunds of the formula I
and their salts and solvates, characterized in that
(a) a compound of the formula I1
O
N {\ 4’“\
Qn > ¢ !
03 fo 1
2
R
in which Q;, Q2, 03, Qi, R!' and n have the meanings
stated in Claim 1, 1s reacted with a compound of
the formula III
|
He N
Rz O R
in which Rz, R3, R', R® and R® have the meanings
stated in Claim 1, and, | where appropriate, the
radical R®* # H is converted into the radical
R® = H, |
or ‘

Rs R3 6 0 8 AU G 8®AUG ?
i n which

st&ted in dai mPCTZERPO(IRG &S

|
ot h

H
R1
er

B,

3
|

fiog CCE®: RMniAvo cgrd%@sl\l@r R' and

LEJERLE" oft SonpbRpas Tar A OS5,

be proTlded w1th appropriate

0
n
CH



Ais alkyl with 1 or 6 C atons, A - is unsubstituted or nono-, @ ﬂé
trisubstituted aryl, Hal is F, C1, Br or I, nis2,3,4,50r6 m ﬂé o003
or a physiologically acceptable salt.gy. solvate thereof. 2. A conpound
according to claim1, which is WO 00/48996 (b) a conmpound of the formula H
OIVHZz f,QR-|120-|08AUG2003 PCT/ EPOQ' 00969 1V in which QL,
@, B, &4, 111 R, R2 and n havepafeit CfliaR! Ngs stated in Cairrl 1, is
reacted with a 5 conpound of the formula VH HCOOR6 V R3 in which R3, R4,
R5 and R6 in Claiml, and, where R6 # His converted into t have the

meani ngg st atge I the radical ie radical R6 = H 10 or (c) one
ErmagRgR Ay -

or nore radica and/or R5 in a conpound of the fornmula | are
converted into one

}( Y %J\N/jr \‘/\COORG |

R1
in which

QI, QZ’

Qs or Q4 is, in each case, independently of one another, CH or N, with the sum of N atoms

in being not more than 4,
R is H, A, Ar, Hal, OH, OA, CF; or OCF;,

R isHor A,
R3 RS
L] or
OCF, R Ar R¢ R¢ NO

R is

R® and R’ are, in each case, independently of one another, H, A, Hal, OH, OA, CF3, OCF;,
CN, NH;, NHA, NA; or NH-C(O)A,

R%is H, A, -(CH3)-OH, ~(CH,)-O-C(O)A or -(CHz)m-Ar,

A is alkyl with 1 or 6 C atoms,

Ar is unsubstituted or mono-, di- or trisubstituted ar'yl,

HalisF,Cl1,Brorl, |

nis2,3,4,5o0r6

misl,2,30r4

or a physiologically acceptable salt or solvate thereof.

2. A compound according to claim 1, which is



or nore radicals Rl, R2,3, R4 and/or R5 by, for exanple, 15 | IA@ﬁliﬁmng
a hydroxyl ii) hydrolyzing an ester group, group to a carbo
iii) esteriWqi Q:%g/boxyl group, iv) %alkylating anP 02%’[\§ 9acyl ating
an amino g and/or a basic or acidic conmpound converted by treatment with
an its salfty ora sedvedesd @b trroelpf@fm@ll@ 1of the formula | is acid or
base into one of In the above ornulae is alkyl, is linear or branched,
and has 1 to 6, preferably 1, r 6 C atons. Ais preferably
nmet hyl, also ethyl, n pr pyI sop yI C%J sec butyI or tert-butyl,
1-

30 in addition penty i%r’ t ¢ 0 8 AUG 2003 WO
00/ 48996 - 79 PCT/EP 09 ExanH e I nh Iat|on spray 14 g of active

i ngredi ent of the for LQare 5 di ss hVe in 10 1 of isotonic NaC
solution, and the sol ut dﬂzls di spensed |dto comerci ally avail abl e punp-
actuated sprays. The | ution can be sprayed into the nouth or nose. One

puff (about 0.1 nl) rresponds to a dose of about 0.14.ny. } WO 00/ 48996

- 10 8 AUG 2003 P /.EP00L 009 9 or, i hylpr 1- | Jropyl,
hexyl , 1., GHLERO0RS, 0;2 2501 MRLNYRpranyl . et byl (i

meanlngs stated in Clal 1, is reacted with a

5 compound of the formula V

|
A
H j/\coor-z'5 v

I . Ra

in which R3, R4, R® and RS have the meanings stated
in Claim 1, and, where appropriate, the radical

R® 2 H is converted into the radical R® = H,

10 or
(c) one or more radicals R’, R’, R! and/or R’ in a
compound of the formula are converted 1into one
or more radicals Rl, P3, R* and/or R® by, for
example,
15 ' i) alkylating a hydroxyl‘group,
ii)  hydrelyzing an esteL group to a carboxyl
group,
} iii}) esterifying a carboxﬂl group,
iv) alkylating an amino group or
20 V) acylating an amino group,
and/or |

a basic or acidic compound| of the formula I is
converted by treatment with an‘acid or base into one of
its salts or solvates. }
25
In the above formulae, A 1 alkyl, 1is 1linear or
branched, and has 1 to 6, preferably 1, 2, 3, 4, 5 or
6, C atoms. A 1is preferably methyl, alsc ethyl,
n-propyl, 1isopropyl, n-butyl, pec—butyl or tert-butyl,
30 in addition pentyl, 1-, 2- or ﬁ-methylbutyl, 1,1-, 1,2-




or, 4-methyl pentyl, 1,1-, 1,2-,11,3-, 2,2-, 2,3- or 3 3- di met hyl SudYG, 2003
or 2-ethyl yl-1- rrethylpro 1- et hyl r lee 1,1, 2-
or 1,2,2 SIgitbtr?ﬁlr?'é/ 'g%yld;;ropyl Ais part|%:u4arly pre er I;wr?\-eﬁt/%%&g et hyl ,
isopropyl n-propyl, n-butyl or tert-butyl. Ar is aryl which is
unsubstitut ed or nmono-, di- or trisubstituted by A, CF3, OH 1 OA COCF3,
CN or N2 @xampleHal: mHaLatidn bspawy phenyl'} naphthyl, anthryl or
bi phenylyl. Ar is preferably pheyl or naphthyl each of which is
unsubstituted or nono-, di- or trisubstituted by A CF3, OH OA OCF3, CN
or 1'02 or Hal .g 1#Ar astiver efingeepiefer abfy pheyl foomuler ar pxeet hyl -
phenyl et hyl.phenl | r pyl eny m  or
p- |sopr8pyl%l éﬁ% eocb ml%grf %erJtsdtbo[ﬁ H§%E spoﬁutlot% énd the
p- hydr oxypheriydt,icor 1sndmp¢)nsed|einbayphmmyrg:lallyrravenlpbéEopgap\nenyl o-,

20 fI h |, 0 : e
gtcﬁlrofophegﬁ;t: t%%oglﬁ%gggp g?%érmscﬁeny]{g a? res%gr}i?%d ZIQ% % 4- 2, 5-1i

2,6-, 3,4- mmutd Br digrs hydihaayf! 130ut2041 m ugorrgseondg &0 ér 3,5-

di hydr oxypfbecrgg ,of2 a(i;ou@ 04 14 Zad:- 3,4- or 3,5 25 difl uorophenyl,
2,3-, 2,4- 3,4- or 3, 5 d| chI orophenyl, 2,3-, 2,4-, 2,5-,
2, 6- 3, 4- or 3 5 d| brom)phenyl 2,3-, 2,4-, 2, -, 2,6-, 3,4- or 3,5-

dinethoxyphenyl or 3-chl oro-4- Iuorophenyl, 4-f1 uor o- 2- hydr oxyphenyl ,
napht hal en-1 -yl ,' napht hal en-2-yl or 2-, 30 3-, 4-, 5-, 6-, 7- or

8- net hyl napht hal en-1-yl, 2-, 3-, 4-, 5-, 6-, 7- or 8-ethyl naphthal en-1-yl,
2-, 3-, 4-, 5-, 6-, 7- or 8-chloronaphthaln-1-yl, 2-, 3-, 4-, 5-, 6-, 7-
or 8-fluoronaphthalen-1 yl, 2-, 3-, 4-, 5-, 6-, 7- or

. 8- bronmonapht hal en-1-yl, 2-, 3-, 4-, 5-, 6-, 7- or, 35

8- hydr oxynapht hal en-1-yl, 1-, 3-, 4-, 5-, 6-, 7-, or 8-

r net hyl napht hal en-2-yl, 1-, 3-, 4-, 5-, 6-, 7-, or 8- ethyl naphthal en-2-yl,
1-, 3-,14-, 5-, 6-, 7- or 8- chloronaphthal en-2-yl, , 1-, 3;-, 4-, 5-, 6-,
7- or 8- fluoronaphthalen-2-yl, , i-, 3L, 4-, 5-, 6-, 7- or 8 WO 00/ 48996 -
78 -' 0 8 AUG 2003




PCT/ EPOQ' 00969 940 m of double-distilled water. The pHis adjq ?J cz
6.8, the volune is nade up to 1 1, and the solution is 8§ AUG 2003
» radirati on- #Gero0/48206 This sol uti on €abhCbe used in trm:'rmun/cnromgea dr ops.
5 Exanple D O ntment 500 ng of an active |ingredient of the formula | are

m xed with &9 § g_@%m%_eégg%%ggg} U”?eétﬂ?f %ﬁ?’l 10hgﬁgg| t |lqnisa_E>1<?rpl e E

Tablets A mi'xtute o lve In formi It 4 kg
of |actose,on. onethylpettyb, s%a?'ch,lo 2/ kg 8+t dr€-and-G-1%g Hf3agnesi um

stearate | iGN ERSedy10 tahl etsqikn a ”11519@@1 way 1S@ +iHhat-jeach
tabl et contains 10 ng of active |n redi ent . nple F: @gfled tablets

Tabl et s ar EIHHYRERM i n1a8EPY4y2 t‘{‘}eEﬂéf F@PElandlfa{lrez tfén ledated in a

convent Bon%rwwiﬁr@p)@pm iang; of p&tﬂrl@%é,arp.@t apPe B REEYy maltdylt,r agacanth
and dye 25 Exa

ules 2 ctlveln redient of the fornula I
are packed %W d&%ﬁmlnvﬁipﬁﬁb IT‘laki’ F%el o i RPNt ES so 30 that
each capsule contains 20 ng of the active |ngred| ent. Exanple H Anpoul es

35 A solution of 1 kg,of .active in ent heforrmla I in 60 1 of
doubl e- di stti | &8 g%r Tl e |‘g’éﬂld% 'f? aton™BPsperded % o

anpoul es, Impﬂuﬂst—z_ﬂdmmﬂieby sPt,erCFe. c OFgli| t@&nsoaﬁdf S€dl exr ¥Oeridre. Each

zzigggu::%?/ E%Sﬁa br 0 nap % e ZQ%E;II t@,l(}/i_489%%th§%,]1 %lBr N

hydroxynapmlhd‘l@‘rﬁﬂzl%/l A3Ar1$sp¥f@f?r@hlylEﬁﬁak’lyorpﬁépbf—hwllyeﬁﬁén;ﬂf o-, m
or f-fluoraphesyl isMinQhbBtituted or mono# di- or trisubstituted
by A, CFi;, OH, OA, OCF;, CN or NOz or Hal.
|
. |
15 Ar is therefore preferably phe?yl, o~, m- or p-methyl-

phenyl, o©-, m- or p-iscopropylphenyl, o-, m- or p-tert-

phenyl, o-, m- or p- ethylphen#l, ©o-, m- Or p-propyl-
butylphenvyl, o0-, m- or p-hydr xyphenyl, 0o-, m— Or p-
methoxyphenyl, o-, m- or p-et oxyphenyl o-, m=- Oor p-
20 trifluoromethylphenyl, o-, m- or p-flucorophenyl, o-, m-
or p-chlcrophenyl, o-, ﬁo p-bromophenyl, also
preferably 2,3~, 2,4-, 2,5—1 6-, 3,4- or 3,5-
dimethylphenvyl, 2,3-, 2,4-, 245—, 2,6-, 3,4- or 3,5-
dihydroxyphenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-
25 difluorcophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-
dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-
dibromophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-
dimethoxyphenyl or 3-chloro-4-fluorophenyl, 4-fluoro-2-
hydroxyphenyl, naphthalen-1-yl, naphthalen-2-yl or 2-,
30 3-, 4-, 5-, 6-, 7- or 8-methylnaphthalen-1l-yl, 2-, 3-,
4-, 5-, 6-, 7- or B8-ethylnaphthalen-1-yl, 2-, 3-, 4-,
5-, 6-, 7- or 8*chloronaphthal%n—l—yl, 2-, 3~, 4-, 5-,
6-, 7- or 8-fluoronaphthalen-1l+yl, 2-, 3-, 4-, 5-, 6-,
7- or B8-bromonaphthalen-1l-y}, 2-, 3-, 4-, 5-, 6-, 7- or
35 8-hydroxynaphthalen-1-y}, 1-, 3-, 4-, 5-, 6~-, 7-, or 8-
methylnaphthalen-2-yl, 1-, 3-,
ethylnaphthalen-2-yl, 1-, 3—,‘
chloronaphthalen-2-yl1, , 1-, 3%, 4-, 5-, 6-, 7- or 8-
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chl orophenyl, p-nmethyl phenyl, p-trifluoronethyl phenyl, 5 08 AUG 2003
3-chl oro- 4+fd wydwye!|, ' -fluoro-2- hyﬁlgozdyphenyl Wﬁw@/’bo]gég or

* naphthalen-2-yl. Ar in -(CHZ)mAr has one of the preferred nmeani ngs stated

above, it pos qmio pe, 1 or 2 nzyl |s partjcularly
preferred %gqlrongr(l(:l%ssg %thJog ﬁibT’%t?ﬁ T%EHE% 1OHAAIN S W 1, 2, 3
or 4. - (CHR)8wm GHhé svcpl'erﬁerabl makgdrupx et hyl, bnydrohyetsb)lhztlohydr@xypropyl
or hydroxy , i rl 5 rably h 0Xx h Ain -
(CH2) mO%%(aé)at ass%%relioﬁ%% p?{% ;érrsgggir:rgaﬁl r‘rz)ésr1 %d‘{ %%éa 8vethe|t bei ng
possi bl e fdromm taf RyYel Broes . is particularly preferred for 4 to be
tert-bugyl and m 20 to be 1. HaI is preferably F, d or bromne. nis 2,
3, 4, 5 or 6, partlcul arl referably 3, 4 or 25 5. OCF3 R4 is preferably

32 (trifl uoEeEPlend h S&p |. oxy)- or 4-(trifluoro 30 0 8 AUG 2003 WD
00/ 48996 - 77 PCT/ EPOO/ 00969 these tunmour cells in the mce is observed
depending thel rin_inhibitors. After inplantation of t he tunour
cell's, the %ceM9I5 9 [ﬁe% r 6F T & htRITRG SR ?énp B¢ ed OZAH 1@ v d8d S nt o

groups eaclmlorfedlo witk. Tfe im cg arceftrpetedleadhl dayndexc condiepg ilco t he
invent{gn wi ttr]%nasopr opriate integrin inhibitors by an intraperitoneal

i njection, and the growmh of the tumours is observed. The control 10 group
recei ves |nject|ons of sterile pyrogen-free saline. The tunour size is
nmeasur ed t\¥xGepA V@K Tadldtd he correspondi ng tunour volune is cal cul ated.
The foll ow ng exanples relate to pharmaceutical 15 conpositions: Exanple
1: Vials

A mixture of 1 kg of active ingredient of the formula
15 I, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of
talc and 0.1 kg of magnesium stearate is compressed to
tablets’ in a conventional way so that each tablet
contains 10 mg of active ingredient.

20 Example F: Coated tablets

Tablets are compressed in analogy to Example E and are
then coated in a conventional way with a coating of
sucrose, potato starch, talc, tragacanth and dye.

25
Example G: Capsules

2 kg of active ingredient of the formula I are packed
in a conventional way into hard gelatin capsules so

30  that each capsule contains 20 mg of the active
ingredient. ‘

Example H: Ampoules

35 A solution of 1 kg of active ingredient of the formula
I in 60 1 of double-distilled water is sterilized by
filtration, dispensed into ampoules, lyophilized under
sterile conditions and sealedi sterile. Each ampoule
contains 10 mg of active ingredient.




A solution of 100 g of an active ingredient of the 20 fornula, dﬂ&s%ﬂ&
di sodi um hydrogen phosphate in 3 1 of double-distilled water @& t
pH 6.5 wi t Wo2N0/Me®Sdchl ori ¢ acid, stexll+|zed by fil PC&‘VEB@,OI@DQ}SQnsed
into vials, lyophilized under sterile conditions and sealed sterile. Each

vial cont a'bfz}%n%ﬂsgh%aﬁlféd Ve 125 hagregdient;_ Exapl egB; SpppQsi t @i es A

m xt ure of an active |n redi ent of‘ the 30 formula | with 100 g of
soya | ecit m}/ﬁrﬁ‘d’nm{‘}@lcﬁn'@o' butd®r i%Snel VB8Y poRPE&iFMi8rAdul ds and

left to c efe@%@lyﬁ j(iows -cofai s A0 £TUoebphehl \1¢ n-ngsedpent . 35
Exanpl e C "Sal ution A sol ution ISP%E pared from_l &Ictl ve _i ngredi ent

of - the fordhlioxaphegydg gPofeRMiPOENYHRO0, p2§r&§16%6f’me PHE"Y3420 and
0.1 g of b@%l@@—ulmﬂhidl*dpifériﬂ WO 00/ 4899@uora;224h9d8oAyﬁhéQ?3

PCT/ EPOO/ 00969 is pr ef.er abl [ 4 fl uor ob| phenyl
54' - f | uor oBEERERALeRAA ’Yal Oy Ma&ﬁéh ' - f1 uor obi phenyl 4-yl,
4 - chl or obi phenyl -4-yl, 3 -chloroblphenyl 4 yI 4 nethylbiphenyl 4-yl,
-(trifluqronethyl) d r o- | - 4- yI
-quor ppff hy rox§g|{ %f E_as ﬂe ?f ot(r%o 2" ref r’%%y %gﬁ%gi yl,
4' -f1 uoro- Zstatbﬁhyalham(gbl pmertyéinag ypos4ipdep fidwal mn-tp ybe pliergur 24-
(naph Dg! ensearayy) Rhepd riainanty halensbrad Jeck -edr,9xvbeny! . R
!
It is possible in - (CHz},-OH for m to be 1, 2, 3 or 4.
-{CH;),~0H is preferably hydroxymethyl, hydroxyethyl,
hydroxypropyl or hydroxybutyl, very particularly
15 preferably hydroxyethyl.
A in —(CH;);-0-C({0)A has one o# the preferred meanings
stated above, it being possiblq for m to be 1 or 2. It
is particularly preferred for # to be tert-butyl and m

20 to be 1.
Hal is preferably F, Cl or bromine.

n is 2, 3, 4, 5 or 6, particularly preferably 3, 4 or
25 5.

RS

OCF, R

is preferably 3-(triflucromethoxy)- or 4-(trifluoro-
methoxy)phenyl.
30




R4, NO2 js preferably 2-, 3- or 4- itrophedyl, 4- et hyl - 3- nitro;{hgn&rlllﬁ 2003

* oxy-5-nitrophenyl. QL, @@, B or QM are each, |ndependent y

4-chl oro- 3- g bepAedYs 3-nitro-2- 15 hygdroxyphenyl ogcsxabes?nﬁgwd

of one anot her,
CH or N. Ql 1S pr ferahly 017 Q@ is prefera gH preferably
CH and 515& Iug}abv ﬁgiqist iy % pja?t?%ﬁ?ﬁ?;? B?B%PF‘EE PBr Qr 2r
@ and Ql tmhbelﬁrElegR:lm SnHibAt ohrs,. HaI OH OA C 3 or OCF3, where A Ar
or Hal have the preferred or particul arIy preferred meanings stated

above. Rl is preferably Hor A The 25 preferred positions for the
substi t uent 8fRerar emgi@sittaitar@m of 6.tIRosituruz orelhe, ri hgesystiem

profer anly 56708 ob 48006 98 65 AU 2065 °pcy) Epd 05560 br6duces”
after prepalgéﬂin@§ fqaah pehzyP sife-[ fy-mice are treated each day

met hyl pyri dihpz2+ysag nojdut )‘.h)é' armrnﬁarﬂﬁeéryl ag pa} - 3He3- Qpﬁf@pb@&%)
propionate trifluorodacetate. npl e 27: Assays The angi ogeni ¢ bl ood

vessel s of anteFBas anFEEéBPF skP%waé\/(s‘?tFﬁPéﬁll RNSAd caRJeREEOBe traced

speci fi cal | yndbykhav(@Eowpechf i thé nBubbless 1isl®dde Masi beBie pesstbbg wi th
t he aidlof an analytical _method to.identi i nes_whi ch

obt ai na 9F PSR hihferE T fifour $ AR WaPEh Blfgsesﬁterﬁﬂle m?%’é??ﬁnmg{g’%e but not
the integri sadv@s, flire exanple Beteoiits Bﬁ@asuﬂadﬂtﬁgcand WEek P3andr which

present bot lghlen{:gg 'e%iao%‘&fl%ﬁ +aRe 3V k38 e (riseégrmlug a¢alyu- 3 and Capan- 2.

(Analytical nethod: Tmmunoprecipitation and fluor escence-activated cell
sorting anal ysi s) These identified cell l'ines grow in inmunoconprom sed

rodents, forhexanpbelowing/ NexakpIBLe, ra abCUL3Neoyisa tHABME Sica Nhi bitors

of the 13§’P3 |nt egrlltriorecept or bl ock tumour

Example 1l: Vials

A solution of 100 g of an active ingredient of the
20 formula I and 5 g of disodium hydrogen phosphate in 3 1

of double-distilled water is adjusted to pH 6.5 with 2N

hydrochloric acid, sterilized by filtration, dispensed

into vials, lyophilized under sterile conditions and

sealed sterile. Each wvial contains 5 mg of active
25 ingredient.

) Example B: Suppositories

A mixture of 20 g of an active ingredient of the
30 formula I with 100 g of soya lecithin and 1400 g of
coceoa butter is melted, poured into moulds and left to
cool. Each suppository contains 20 mg of active

ingredient.
35 Example C: Selution
A solution is prepared from 1 g of an active ingredient

of the formula I, 9.38 g of NaH;PO4-2H;0, 28.48 g of
Na;HPO,-12H,0 and 0.1 g of benzalkonium chloride 1in




growh in the way al ready described, in that the blood vessel Zogrm%m
into the tunour are exposed to 25 apoptotic signals and die du 0"

* prodramed W@ 0048296 (apoptosis) (Fik2 P.C. Brooks PETHEPQO/ERHeRr 1996,
32A, 2423-2429, P.C. Brooks et al., Cell 994 79, 1157-1164 or S.

Stonblad et al.,}J. din. Invest 1996, 98, 426-433.) 30 The av06 integrin
I nhibitors dlrec ly inmpair tunour developnent The synergistic effect of
t he conbi ned geapy according to the |nvent|on i s docunented by the
foll owi ng seri tests anal ogous to the test systens 35 of Mtjans et

al., J. Cell. 1995, 108, 2825-2838: ‘av(36 expressing tumour cells are
I npl anted subc Qusly in, for exanpleff nu/nu mce. In analogy to the
M1 cell lindrof Mtjaris et al., the growth of WD 00/48996 R3 is R5 - 13

4 or OCF3 R4 Ar Q0 PCT/ . EPOQ/ 00969. wher e .R4 an

i ndependentty of* 8ﬁ3r39£?he%lp%en ETqFBﬁFyCFf Qﬁé% égﬁﬂyﬁ gﬁ a]I\1H2 NHA,
NA2 or NI—l-CB({)jlerOISJ.pIm@ln;At haglpne of the Mumhmmm-equﬂe, R4 S
particularly,p _ r Hal. rd Rreferably Hr
or OH 10 ﬁ% a%%G f}lé}ygfly prefera dﬁ} %ﬁﬁﬁ{gxbar 3%'L!Iarly
preferréd fdt- mwmlbavme@ﬁdﬂ-ahd Ar to be ﬁmhmma@w vl,

di substitutgd Pé’rf@_]:ofbrgéth)lﬁ) RAPRERY - gnyj_;t is partipuanldrdupeferred f
and R5 to be H or In R }
fluorobiphenyl-4-yl, 4'-fluorp-2-hydroxybiphenyl-4-yl1,

4'-fluoro-2'-hydroxybiphenyl-4-yl, 4'~fluoreo-2'-
hydroxybiphenyl-3-vyl, 4- (naphthalen-1-yl)phenyl, 4-
10 {naphthalen-2-yi)phenyl or 4- (naphthalen-1-yl)-3-
hydroxyphenyl.
RS
R# NO,

is preferably 2-, 3- or 4-nitrophenyl, 4-methyl-3-
nitrophenyl, 4-chloro-3-nitrophenyl, 3-nitro-2-
15 hydroxyphenyl or 3-bromo-6-hydrioxy-5-nitrophenyl.

01, Q2, 03 or Q. are each, independently of one another,

CH or N. @ is preferably CH or N, Q, is preferably CH,

Q3 is preferably CH and Q4 is preferably CH. It is very
20 particularly preferred for @;, 02, 0z and Q4 to be CH.

R' is H, A, Ar, Hal, OH, OA, CF3 or OCF;, where A, Ar or
Hal have the preferred or | particularly preferred
meanings stated above. R!' is |preferably H or A. The
25 preferred positions for the substituents R! are
position 4 or 6. Positicon 4 on the ring system [lacunal

particularly preferred.

R? is preferably H or A, particularly preferably H.

30 }




) !
R4, NO2 ubstituted or nono- or CF3, or unsubstltut ed br R4 to b ﬂ‘lAU‘G X003

Hal 20 R3 i gyopief/Qiaddleyy 2-. 3- or '-tr'aé uor omet hoxyppewgpooigoﬁ 9 O

+ 4-nitrophenyl, biphenyl -3- yI bi phenyl yl, 3-meth

5-netfhyl- or 6-nmethyl-2 WO 00/ 48996 - 75 .0 8 AUG 2003 PCT/ EPOO’ 00969
phenyl ) - 3- { PIPAVCESnefiHSSy r iIRF SRS 1t noH%TtFE yrgnzyl 3-{2-[4-(4-
anEEO]aceéyhaﬁhgmbg&aau@natglhmgﬁbuQ?Qqa@u&h?ﬁdﬁEd%&g%gmﬂ%%ﬁ-ME(ﬁNHH)+ 500.
5 Obtained an esterificati Wi propanol is propy

3 (3-ni { ropHeRyPERSRES) BEaBe pfacen F R mves Sy e

ani no) butyryl am no] acet yl am no} propi onate 'trifluoro- acetate, RT* 22.24,
FAB- M5 ( ;{ 486; SF‘ |sopropanol IS 1 sopropyl

3-(3- mtropEeﬁy—F—)%——?,—é F{If nethylpyr|d|n 2-

yl am no) but yryl am no] acet yl am no} propi onate trifluoro- acetate, RT* 22.03,
FAB- M5 ( M+Hg), W t eh S bykyl

3-(3-ni 'Erophenyl ﬁ% f‘% ’%g thrboqﬁy?%%rl gf 1% g%mﬁgfburtl%%/ %Erlrh\)%\%]

acetyl am no}SbPUplﬂmﬁ&t elrttlﬁquﬂubr@d a@éﬂafcéUSR'bE Mraoed FaBR St {oaH) ¥ 500. 20

3. Reactionpgf 43p63s ?éEEQQB?EMh)&b@t&%SH (4-nethyl - o
pyridin-2-yl am no) butyryl am no] acetyl am no) propionic acid with

chl or onfet hyl 2, 2-di met hyl propi onate under standard conditions produces
after prepamatih&sIﬂBb@n25p0551ble with the aid of an analytical

am no}- 3. (TR PF BT Eny IS oy Foxg el HUTS 2 Bt e By | bl oA
trifluor oacétamehummgihﬁsmrszﬁi&d@hmm) preséﬁt the integrin avBé
but not the integrin avf3, for example Detrecit 562,
15 HT-29 and UCLA-P3, or which present both integrins avf3
and avB6é, for example Calu-3 and Capan-2. (Analytical
method: immunoprecipitation and fluorescence-activated
cell sorting analysis). These identified cell 1lines
grow in immunocompromised rodents, for example in nu/nu
20 mice, as subcutaneous tumours.

Inhibitors of the avBf3 integrin receptor block tumour
growth in the way already described, in that the blood
vessels growing into the tumour are exposed to
25 apoptotic signals and die due to programmed cell death
(apoptosis) (lit: P.C. Brooks, Eur. J. Cancer 1996,

) 32A, 2423-2429, P.C. Brooks et al., Cell 1994, 79,
1157-1164 or S. Stomblad et al}, J. Clin. Invest 1996,
98, 426-433.)
30

The avB6 integrin inhibitors directly impair tumour
development. The synergistic effect of the combined
therapy according to the invention is documented by the
following series of tests analdgous to the test systems
35 of Mitjans et al., J. Cell. Sci. 1995, 108, 2825-2838:
avPé-expressing tumour cells are implanted
subcutaneously in, for example, nu/nu mice. In analogy
to the M21 cell line of Mitjans et al., the growth of




30 4. Reaction of 3-(3-nitrophenyl)-3-{2-[/4-(4-nethyl-
pyfidin+2-ylam no)butyryl am no] acetyl am no}propionic acid mﬁtﬂ &ﬂagﬁh;ﬂ@%e
gl y¢ol unde¥OsR@fBPA6conditi ons prodddes after preREBAERGO HQCF5Y ycol
3-{2-[4-(4- nethyl pyridin-2-ylam no)butyryl am no] acetyl arnino}-3-(3-. 35
ni t rophenylgyrigpi onate trifluoroacetate. 5. Reaction of

3-(3-nitrophenyl)r3-{2-[4-(4-rneghyl - ‘
pyri di n- 2- y1ﬁm1nobbutyrylanlno]a1etylan1no}pr00|o ¥B5 acid with benzyl

al cohol under ~stdardard conditi orSVUO 00/4399- ¥ 4 0 0 AUG 2003
Iuorqnetho»y ph
. pomet h xy)ph iy
e

PCT/ EPOQ' 00969 nyl ,or3- et 4-ethyl -, 5-ethyl- or
6-ethyl-2-(trif 2-nEtHyI %) et hyl -, 5-nethyl- or
6-met yl - 3-(trifT™gonomet hoxy) - /pien 2- ethyl -, 15-ethyl- or
6-ethyl -3 5 (OGFJ uoRfet hoxyrphenyiF 44 nafﬁyl- BGwthyl-, 5-nethyl- or
6- met hyl - 4- (trlfluoronethoxy)phenyl 2-etthyl -, 3-ethyl -, 5 et hyl - or

6- et hyl - 4- x(hleréIEloraJTcétR?O)aypphemdlepe@dumttﬁwl of freetdmgither ,5-Hyethyl - or
6- et hyl - 2- rophenys, thy 1 | - or,

6- et hyl - ~- n%ir opﬁghy?dA CFF' Q:ﬁ tﬁg%l N%ﬁ?rep%l Or o NH=C (O A,

6- met hyI5 3-and r%ﬂ@@lone ZO%tHW meﬂﬂb@%'ls’ﬂa%e‘étwvea

6-et hyl -3-nitrophenyl, 2-nethyl-, 3-nethyl-, 5-mthyl- or 6-nethyl-

ni t rophenyl,, 2- ethyl ethyl - or 6-ethyl-4 15 nltrophenyl
3-chloro-, - i Cél%tarﬁléyé’reoﬁera@ldh r 288 9%opienyl , 2-chl oi o-,

4-chl oro-, ®- cﬂml @’aﬁ:tm:rul&-rdhi erre-fEraglvophetylon .2- chl or o-, "3-chl oro-,

5-chl oro- or 6-chloro-4-n trophenyl, 3-nitro-2- hydroxyphenyl,

3- br ono- 6- hyd4oxy 5 nitrophenyl, 4' 20 fl dorobi phenyl-4-yl, 4'-fluoro

i phenyR03- R’ a3d R uere- pbrphenyhxmyyp;eférhbmgrHbﬁp enyl -4-yl, 4'-chloro-

bi phenyl - 4-yl, 3'|-chl orobip enyl-4-yl, 4'-methyl- biphenyl-4-yl,
-(trifl~oﬁ6het | ) bi phenyl - 4-yl , 3'-ch|oro-4'-f|uorobiphenyl-4-y~,

A

4' -fluoro-2 2 xybi phenyl -4-yl, 4'-fljuoro-2'-hydroxybi phenyl -4- yl,
4' -fluoro-2'-h bi phenyl - 3-yl, 4-(naphthal en-1 -
OCF, R*

It is particularly preferred for R* to be H or OH and
Ar to be phenyl which is unsubstituted or moneo- or
disubstituted by Hal, A or| CFy, or unsubstituted
15 naphthyl in

) ;;
Ar R¢

It is particularly preferred for R® to be H, A or Hal
and R’ to be H or OH in

? RS
R NO

20 R’ is preferably 2-, 3- or 4-trifluoromethoxyphenyl,

2-, 3- or 4-nitrophenyl, biphenyl-3-yl, biphenyl-4-y1,
3-methyl-, 4-methyl-, S5-methyl- or 6-methyl-2-



yl)
-y

4'-f|uorom

4' -f| uor obi
- met hyl bi
3'-chloro-4'-fluoro- biphenyl-4-yl, 4'-fluorqg-2- hydroxyblphenyl-4-yl,

00/4899%

3-(4-chlor

1
' phenyl, 4-(napht hal en-2-yl)~henyl or 4-(naphthalen- 08 AUG 2003
« |-yl)-3-hy X 30 Partlcularly referred nea ééﬁ%# e
< 4- (trlfluogﬁﬁegﬁg§§§b nyI 3- 2- nltropﬁenyl 3- nitrg% éﬁléﬁ%ég
4- et hyl - 3- nltro heny I or 4-chl oro-3-nitirophenyl,
yi133y(2- 15~ ({rnEBpipHEAGLDZ yylamsnothuav@bﬂphenyl 4-yl ,
trifl UOI’Onﬁérhﬂﬁﬁcy)@@@ﬂ?/lamlﬂoE\%Ebﬁﬂbﬁﬂié bi phemyhro sl |el{%':t% 2- hyq{f)xyphenyl

or obi phenyl -4-yl, 4" -chl or dbi phenyl -

%ﬂeﬁ§1_§AéTMs4(Mﬂ‘hf Ubr onet hyl ) bi phenyl 4-yl |

By R Sous FEY YR 0005 2L 1

4-yl ,
VO

i di n-2- yIanwnuhbptgpqm@h1n9]acetylan1no}proplonate tri- fluoroacetate, RT

27.57, FAB-
3-(4-chlor

&&EI%ktrophen??f§§&?fﬁﬁ&)(pyﬁld|n “lA-methylpyridin-2-yl-

yl am no) butdmitaninoyarkbrnl aed acet ptopi onlpropidnatéyl trifluoro-

3-(4-chlor ophen 2eid- Py | am no) but yryl am no]
( ek uid oRe yﬁf?ﬂgr%‘%ﬁaﬁgt Q{qgﬁpﬁRﬁaé{S 29, FAB-MS (M+H)+ 492; 10

acetylan1no}prop|onate tri
18. (3-nitrophenyl)-3-{2-[4-(4-nethyl pyridin-2- ylan1no)butyrylan1no]

of (R

acet yI anm no} prwpi ﬁo;@élrhcﬁll e:myl

(R-3-(3-nitro
yl ani no) but V¥

%$hen éyp %1 4 nEtgélgyapg%trﬁﬁlH@F&yifyr&éépa@e

20. 61, F#E}mﬁ§m$m¢ibutywﬁﬁamﬁno]acetylamlno}proplonate trifluoro-

(S)-3-(3- n'éé%fé‘ng r3-42-44; (ﬂ%ﬁé‘y}ﬁyﬁ'“'q% or

ylanlnggbutyr

20

25

30

35

acetyl an propi oni ¢ aci

with butanol is

butyl  3-(3-nitrophenyl)-3-{2-[4- (4-methylpyridin-2-yl-
amino)butyrylaminolacetylamino}propionate trifluoro-
acetate, RT* 24,00, FAB-MS (M+H)® 500

3. Reaction of 3-(3-nitrophenyl)-3-{2-[4-(4-methyl-
pyridin-2-ylamino)butyrylaminolacetylamino}propionic
acid with chloromethyl 2,2-dimethylpropiocnate under
standard conditions produces after preparative HPLC
3-{2-[4- (4-methylpyridin-2-ylamino)butyrylaminolacetyl-
amino}-3-(3-nitrophenyl)propionyloxymethyl 2,2-dimeth-
ylpropionate trifluorocacetate, RT 69.68,. FAB-MS (M+H)"
558.

4, Reaction of 3-(3-nitrophenyl)-3-{2-[4-(4-methyl-
pyridin~2—ylamino)butyrylamino]écetylamino}propionic

acid with diethylene glycol under standard conditions
produces after preparative HPLC glycol 3-{2-[4-(4-

methylpyridin-2-ylamino)butyrylamino]acetylamino}-3-(3-

nitrophenyl)propionate trifluorcacetate.

5. Reaction of 3-(3-nitrophenyl)-3-{2-[4-(4-methyl-
pyridin~2Z-ylamino)butyrylamino]acetylamino}propionic
acid with benzyl alcohel under standard conditions

R‘I’*



ethyl (S)-3-(3-nitrophenyl)-3-12-[4-(4-methyl pyridin-2- 20 0.8 AUG- 2003
yl &m no) but yryl am no] acet yl am no}prop| onatie trifluoro- acetate, Fgl' LESO gq
FAB*MS ( M+HYQ QQ 2 48996f 14 PCT/EPO0/00969
3-(4-chl oro-3-nitrophenyl)-3-{2-[5-(4-nethyl pyridin-

2-yl ani no) p iﬂﬂpﬂbé\aﬁl@%@ﬁ hap|,no) pyQpinl £, agl et hy _
3-(4-chl oroeg nitrop hen)_(L gsi H}f, 1'9}1-1 aLdeRI d-ethyl

pyr -
i di n-2-yl an?ho) peREEREY Latiris l&&é‘wpé'ﬁltﬁ%f‘é’r)@&e@ﬂd{fe hydteRH vt de, RT
27.95, FAB-Moméddyll+, SZ0-nmyeofl- or 6-methyl 3-(tr1fluoromethoxy)

Slgﬁ1h2;ggh? %@%fnylﬂofgb%ﬂirgﬁ1Lgfégﬁg;gh|cégﬂy Tetigf 6-ethyl-3-

3-(4' - flsuor obi phenyteBeyhdx 3y pRehpt [ pyri dénm%thyl- 3-methyl-,
yl am no) pen anoy,l aj no] acetyl am-nol pr.opi on r oacet ate RT 30. 26,
FAB- M5, oeay frl35 S9% e ord e}‘%i?lon‘ioo L{gbcﬁié’ VB oo [4-

(4- met hyI p2/+emyul-2r yl amBﬁ@)tﬂnu'tlyr,yl 6 med Grel -yI am nm} pr o- 6—|:atdry1c—ca<:| d by
activation d reagt th tert under
standard co#d}ﬁio@nésp&}{ét g g%tgf prep argaknlg\eewlllPLC tertqbgtfjet%(gj% ‘(3-nitro
0 8 AUG zooﬁ-metshab-v\o 09r48996-mersy1|9@m&m®@p®@m 3- ethyl-

4" - f1ugio- - 2- s ¢ OXYBLRRYYL- dr~l6-edh fll-lé%qt%o h@‘x‘i’»"loxy.h-'nw 3-yl,
4 (napht hal en- 1 -ylgphenyl 4- (napht haI en- \2 ﬁeny
4- (napht haI%rf“EFUW 8- hydrexyiphenyl & 3-br r’?’(?té’ ‘cﬁr’%ﬂh%‘ﬁ’dphenyl

I(SCH g) A, d—| 1@y~ méaetb@ﬁ2)1 s t& 10 Arors-—en(r@-ih I-)3-m1/trnc}pnéwt 16 Af - g
m m ave 0 referre
or parti cul Téqﬂ;ﬁ:ferreé &%Rlyrligs stat"é#h%@ve o qe Ty r}t'h‘lg formJIa
| in v hicmReroghemel er abeyhpl-, - 3¢E€RY1m OB-ethf{CH2prméBGe@hy®- 44 or ' -
(G2 ) 15Ar n b fiEh s, SO YBLES,ALE SO3C higdoprodr 4_gn1bhal is o say
€

they are inactive |n in vitro test’ because they'ms blologlcally
active car box§H QERIpZ ~HoeRrenpk odugBlore-, 4-chloro-, 5-chloro-

or 6~-chloro-3-nitrophenyl, 2-chloro-, 3-chloro-,
5-chloro- or 6-chloro—4—n#trophenyl, 3-nitro-2-
hydroxyphenyl, 3—bromo-6-hydqoxy-5—nitrophenyl, 47~

20 fluorcbiphenyl-4-yl, 4'~fluorohiphenyl-3-yl, 3'-fluoro-
biphenyl-4-vy1, 2'-fluorcbiphenyl-4-yl, 4'-chloro-
biphenyl-4-vy1, 3'-chlorobiphenyl-4-yl, 4'-methyl-
biphenyl-4-y1, 4'-(trifluoromethyl)biphenyl-4-y1,
3'-chloro-4'*fluorobiphenyl—4—yh, 4'-fluoro-2-

25  hydroxybiphenyl-4-y1, 4'—flu#ro—Z'—hydroxybiphenyl—4—
vl, 4'-fluoro-2'-hydroxybiphenyl-3-yl, 4-(naphthalen-1-
yliphenyl, 4—(naphthalen-Q-yl)éhenyl or 4-(naphthalen-
l1-yl)-3-hydroxyphenyl.

|

30 Particularly preferred meénings for R’ are
4-(triflucromethoxy)phenyl, 3-{(triflucromethoxy)phenyl,
Z2-nitrophenyl, 3-nitrophenyl, #4-nitrophenyl, biphenyl-
4-yl, 4-methyl-3-nitrophenyl, |4-fluoro-2-hydroxyphenyl

or 4-chloro-3-nitrophenyl, 4'-fluorocbiphenyl-4-v1,
35 4'-fluorobiphenyl-3-yl, 3'-fluorcbiphenyl-4-y1,
2'-fluorobiphenyl-4-yl, 4'-chlorobiphenyl-4-yl1,
3'-chlorobiphenyl-4-yl, 4'-methylbiphenyl-4-vy1,

4'-(trifluoromethyl)biphenyl-4-yl, 3'-chlecro-4'-fluoro-
biphenyl-4-y1, 4'-fluoré—2-hydroxybiphenyl-4-yl,



{
20, 25 are converted netabolically ;in the body into the biologiltBl AY6 2003

active forng, Té'@,mggspondl ng free achg _which corr e/ d Ay P mpound
of the forrm? R6 = H and its salts and solvates, 1s actlve i n

vitro. Accordln Iy the invention p those co ounds of the formula of the
sai d radi cdf§*¥hs ot 4o Chlﬁré’[’ead'rﬂé%réi%%f rg) Yot ehdneddly 1w texpr essed
by the fol |mlﬂ@mmxc@rm@spﬁpuamﬂnebpa@ytyymgﬁc ﬂop@@h@@és tave the me

[, but in ch i artlcul te at | east one the
preferred %ia ﬁﬁ%cet? o gé%u%z %‘) ]g}r\r%o%?ﬁdéMF% “fornulae lato .a l
and in which the ~ni ng stated for formula 30 in la R3is In Ib WO 00/48996
(o2 8 003, ST BRI, oot i - pyeisin-2-

acetyl am no;}lam(xﬁa)rbmtrmlbmyir)qa}@@ebynlmmm bprQ;seoxmic amcigxcess of NaCH
resul ts '”yé[{’&%fo‘j' u %%'—Eh‘i AR 3 {t%o henyl) =3-(2-[4- (pyridin-2-

[4-(4-meth I di n- ylamno)butyry amn
acet yI am no}}l%m(@)rﬁmt?b@hjeﬁw}l)%b?ﬁ%wjea@ew}PIW%@@%@| vé&rHBlgoresul ts in

(R -3-{2-[454{&eced hyhpyrigd-29, FAB-MS (M+H)*

492;
I n-2-yl am no) butyryl am no] acetyl am no}-3-(3-nit rophen- yl ) propionic acid
trifludPoacet:ate, RT* 16.89 nin, FAB- MBS (MrH) + 444. 10
of (R)-3-(3-nitrophenyl)-3-{2-[4- (4-methylpyridin-2-

ylamino)butyrylamino]acetylaminp}propionic acid

ethyl (R)-3-(3-nitrophenyl)-3-{2~[4-(4-methylpyridin-2-

ylamino}butyrylamino]acetylaminp}propionate trifluoro-
15 acetate, RT* 20.61, FAB-MS (M+H)" 472;

of (S})-3-(3-nitrophenyl)-3-{2-{4-{4-methylpyridin-2-

ylamino}butyrylamino]acetylamino)propionic acid

ethyl (8)-3-(3-nitrophenyl)-3-{2-[4-(4-methylpyridin-2-
20  ylamino)butyrylaminojacetylamino)propicnate trifiluoro-

acetate, RT* 20.61, FAB-MS (M+H)® 472;

of 3-(4-chloro-3-nitrophenyl)-3-{2-[5-{4-methylpyridin-
2-ylamino)pentanoylamino]acetylamino}propionic acid
25 ethyl 3-(4-chloro-3-nitrophenyl)-3-{2-[5-(4-methylpyr-
idin-2-ylamino)pentanoylaminc]acetylamino}propionate
) hydrochloride, RT 27.95, FAB-MS (M+H)* 520 or

of 3-(4'-fluorobiphenyl-3-yl}-3-{2-[5- (pyridin-2-
30 ylamino)pentanoylaminolacetylamino}propionic acid

ethyl 3-(4'-fluorobiphenyl-3-yl)-3-{2-[5-(pyridin-2-

yilamino)pentanoylaminolacetylaminolpropionate tri-

fluorcacetate, RT 30.26, FAB-MS (M+H)* 521.

35 2. Esterification of 3-(3-nitrophenyl)-3-{2-[4-(4-
methylpyridin-2-ylamino)butyrylaminc]acetylaminolpro-
pionic acid by activation with thionyl chloride and
reaction with tert-butanol under standard conditions
produces after preparative HPLC tert-butyl 3-(3-nitro-




(S)-3-(3-nitrophenyl)-3-phenyl acet yl am nopr opi oni ¢ aci d
m *of 6N HCl solution. (S) -3-am no- 3-(3-nitrophenyl) propionic” aci
obt ai ned amw 00/4888& ed further in -ankh ogy to t he RPERAEPOOAEGOI685 This

gives (5)-3-{2-[4-(4-nethylpyridin-2-ylanino)butyrylanin

is t regtﬂegyg: gﬂmlo

o] -

acetylaninQﬁnjgﬁd3gyJjﬂ%ﬂ%ﬁ%?%#ﬂfﬁﬂéﬂny d, 4'-fluoro-2'-

(5)-3-{2-[4-(4-met hyl py yl"am no) butlyr

i l . -
acet yl am ndWpy iR Hen1Ypr opi oni ¢ éjﬁ&gggg%gg%DZé"géPPPener

(S) - 3-{ 2- - [A- (R )2 4) ) phety@m nogb

acetyl am no}-3-(3-ni traophenyl ) propionic id trifluorq-
mn, FAB- M5 pheayl =5 @‘éﬁ%“&’f&hﬁﬁf&mﬁ I TR
3-(4-ch§oro-3-nitrophenyl)-3-{2- ‘

acet at e,

t ygyl(agbhehalen-1-yl) -3-

R‘I’*

¥ication of

hder

st andar d 3G/meardi &j ors Cple Deht@ies et(B¥k) 3~Q—E (©Hl2or or 3-NiCH: bptreny hpva-

bt aeht o GiRe 1t S Do P 2L ARA L PPL POCY L RIL 9] BEERY L e BTHECMRES

anal ogous| ystiatesstadrove f i cati on and subsequent preparative HPLC of

3-(4-chhoro-3-nitrophenyl)-3-{2-[4-(4-nmethyl pyridin-
2-yl am no) but yryl am no] acet 'yl am no} propionjc¢c acid In |d

4i . 4z.

43 -

16. 89

opionic acid

by acti val Fon 4 ot fongl CTRhFOn do AhaelEae O £ cf RaROP

gionate
pr oduced

16 Ar

R “and !4 &empsargds ML e AU R Rolb ¥hACE Boo3S PETLEPBBIB0369 fornul a

| are CH - (CH;)y~OH, -(CHz)n=O-C(O)A or| -(CHz)a-Ar, and

their

solvates, are so-called prodru%s, that is to say they

15 biologically active carboxyl group. However,

prodrugs

) are inactive in in vitro tesi{ because they mask the

‘are converted metabolically in the body

which corresponds to a compoun

inte the

of the formula I with

biologically active form. The}:orresponding free acid

R® = H, and its salts and solvates, is active in vitro.

20

Accordingly, the invention particularly relates

to

those compounds of the formula |I in which at least one

of the said radicals has one of the preferred meanings

25 can be expressed by the following part-formulae Ia to

Ik which correspond to formula I and in which the

undefined radicals have the meaning stated for formula

I, but in which |
|

30 in Ia

OocF, R
In Ib

stated hereinbefore. Some prefi{red groups of compounds



r
H COOR6, R3 R3 10 R3 is and or R4 N2 Id WO 00/48996 - 72 0 8 AU(ggOé@G 2003 -

. PCT/EPCEYOQ%gQ 6}&§5$ cetate fron1Exan2§e16 Is dissolved in 10 ml o

- water, and net%anesu onic acid is add aropmﬁse.'ﬂﬁfréﬁﬁQﬁ4QR?q%;freeze

dried. 3-(3-nitrophenyl)-3-{2-[5-(4- §

met hyl pyri dif-23y1 &nd fiof Hene bhvdd ani dbj aley yambhobbpt pry pawhnie) aci d

met hanesul f@é@éﬁléﬁiﬁ@f%ﬂﬁﬂ—nﬁﬁ%ﬂgﬁiygﬁ% ionjfc acid. Use of an

3-{2-[4-(4-meth Ip%rid|n-2-ylan1|nq) utyr 1 noJ acetyl -
am no} - 3- ( EHETDpRENYEPEr sEiSodite ddi the i sedbvmasalst f 1R)3orh2Exanpl e 4

gi ves 3-{2-j4- (%MM@fi@ixﬁh&yiﬁmﬁ@Myfyimmi acetyl - _
am no} - 3- (3-ni trophenyl ) propi oni c aci d net hanesul fon-' ate, RT* 17.07 m n,
FAB- M5 I\/H%Ge%ﬁm]in%g% P E-ERpheny L pRep 1wt © A E ni t r obehzal dehyde,
5.72 g of pedmniatiaed dHPBC 5rgsof tamimni@n-acqbatie -and ke H p9f- i get hanol
are boil ed under refl ux)egdor Qur s n(glﬁ%i rrﬁjféh_a#_ roomtenperature

‘ |

over ni ght . *he SR G %‘WB i | {3 e W R Suct i on,
washed wi t hyl)gtdhgmicinianceetdetr rafitudroedetat@j rRTS- a8l 89- di03- FAB-
ni t rophenyl Sprﬁﬁiﬂ.”i Gg3cid is obtained. Subsequent N-acylation wth
phenyl acetyl chl oride under standard conditions produces
3- (3-nitProphenyl ) - 3- phenyl acetyl 25 ami nopropionic acid. This raCenate is
di ssol ved i(B)—3—(3—nitrophenyl)—3—phenyla;etylaminopropionic acid
is treated with 10 ml of 6N HCl solution. (S)-3-amino-
3-(3-nitrophenyl)propionic aciﬁ is obtained and is
reacted further in analogy to the R enantiomer.

15 This gives |
(S)-3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]-
acetylaminoj-3-(3-nitrophenyl)propionic acid,
(5)-3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]-
acetylamino}-3-(3~nitrophenyl)propionic acid sodium

20 salt,

(5}-3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]-
acetylamino}~3-(3-nitrophenyl)propionic acid trifluoro-
acetate, RT* 16.89 min, FAB-MS (M+H)' 444.

25 Example 26: Prodrugs |
1. Esterification of 3-(4-chloro-3-nitrophenyl)=-3-{2-
[5- (4-methylpyridin-2-ylamino)pentanoylamino]acetyl-
aminol}propionic acid by activation with thiecnyl
chloride and reaction with ethanol nunder standard

30 conditions produces ethyl 3-(4-chloro-3-nitrophenyl)-3-
{2—[5—(4—methylpyridin-2-ylaminq)pentanoylamino]acetyl—
amino}propionate hydrochloride, 'RT 27.85, FAB-MS (M+H)*
520.

35 The following are produced analogously by ester-
ification and subsequent preparative HPLC

of 3-(4-chloro-3-nitrophenyl)-3~{2-[4- (4-methylpyridin-

2-ylamino)butyrylamino]acetylamino}propionic acid



40 m of water, and the solution is adjust
hydr oxi de. The enzyne penicillin am dase

Renmdval of Woh&CL4BPHE by filtrati om afd
30 ami no--3- (3-nitrophenyl) propionic aci
ni t rophenyl) - 3- phenyl acet yl am nopr ¢pi oni_c
(R) - 3-am no- 3- (3-ni trophenyl ) propi @ni
Exanple 2 by activation with 35
under standard crhdigions to gi
phenyl ) propi onate, which is reac

ed to pH7.5 wth S

i's addgd and shakenpﬂts gU@Q%@
he usual WBFRABPPELQPE6Pn (R)-3
d and (S) -3- (3-

aci d.

dis ester- ified in analogy to
chloride and reactiop with nethanol

4- (4- met hyl pyri di n- 2-yl am no) byt ; bd Cleavage of the ester results
in WO 00/ 48996 - 17 QL is Na énd Q are CH In Ih R is Hor A
QA, @, B.a are CHand 5 R3is Inli RLis Hor A and OCF3 or 0 8 AUG
2Q03 PCT/%ﬁO Fb0969 Ra NO2 10 Particularly preferred conpound of the

formula la are
am no}-3-(4-trifluoronethoxyphel 1y

3-{2-[5-(4-nmet hyl pyridin-2-ylam S
yl am no}-3-(4-trifluoromethoxyp ényl}
3-[ 2- 15- (4- et hyl pyri di n-2-yl ani  #e¥p

yl ami no}-3--(3-trifluoromethoxypfi enyl Rpro
3-{2-[4-(4-nmethyl pyridin-2- ylanlno)but%ryl

pr opi

am no} - 3- (3t i Iuéhonﬁzhd%y W) BE
24: I
N
S {\54.4%]«
Rt L 2 R2 0
5 In Ie Q0; is N and ., Q3 and
CH.
T o)
N
N\. {‘C’%QL‘N
N k | o)
R = R2
In If R' is H or A and
)
R® is
Ar R
in Ig R' is H or A,
10
R? is
Ar R

and

3Rr{ 2i$ 4- (4- et hyl pyri di n- 2- yl am no) butyryl am no] acet yl -
.roplonlc aci d,
tanoylanlno]acet-
}onic aci d,

&nt anoyl am no] acet -

[
15

pionic acid or 20

anlnoﬁacet
Ferae a8 WWRoe/ G8e06 - 71 Exanpl e
l
LN
\[/\COORG id

R3

Qs of the formula I are

H
|
COOR: |
R3
RS
or
‘ Re NO,
RS
or
‘ Re NO,



- - !
1., Hydrochl orides 0 0 AUG 2003 PCT/ EPO0/ 00969 1 mmol of 08 AUG 2003

* 3- (3 ni tropienyd )aded@- [ 5- (4- met hyl pyridin-2- 5 JEP0O0/00969
* ylam no) pent anoyl am no] acet yl am no) prop| on| c acid tr| uoroacetate from

Exanpl e d| ssol ved |n 10 _m_ of nchi]T % Cl soI utlon i s added
dr opwi se. Tﬁle AT d SP%&E%%d %Céd{ﬁ% 8 1&p8at f several
times. 3- (yaﬂerophadymﬁtha{uéspaf@duru:eta‘rqald 10s added dropw:l.se dThe o g
pyridin-2-y,. 1.n0) pent a ' .acet 0} |on| € chl ori de
L obt ai ned SRRy Eeke e BoLRGT A YRRl n R (Bl
3-{2-[4- (4mhwlm&yﬂ@nm-&-yl@mm»mwlydmhamqlabewtylamlno}pro-

ami no} - 3- (%l%ﬁfewlaﬁm&gufff?ﬁwet%%ﬁ@éfﬁ& gtate from Exanple 4
gives 3-{2-14-(4-nethyl pyridin-2 am no) but yryT'ani no] acet yl - _

ani no} - 3- (3-ni trophenyl ) propionic acid hydrochloride, 20 RT 15.13 min,
FAB- M5 (I\/H-;é)n+al4ﬂfougl AW tterions The zwitterion may al so precipitate,
dependi ng an the Itiaon of sodju droxlde solutjon in analo Py to 25

Exanpl e 2(4)" (o S (e TP e b YRR Ry EBhbLmel acety
3-(3-nitrophemd)- E%(iFdikideEﬂymdmmwpibmté acid trifluorocacetate

| arni tan f m no} propi onic acid has the follow ng

gnal yt ?@Zaf)ef;‘a‘%m Oé,’i‘??“% @396 ‘yé@ FAB- M5 (MrH) + 458, mp. 221-222. 30 The
zwitterion Mr&em%mhﬂnmmmr{%t@mﬁilaman] acetyl-

4- et hyl SACELY o]

EB ni t rgpﬁglrdylﬁ{)d;}r%fp?/%mﬂg%%ﬁ ha))sd t hedl?llol | owi ngghgnafn ngles étfgn 35 RT*
17.01 min, 378 M3 (M) 4o, BAB-M5 20078 " 449wkt hanesulfonat es 1 mmol of
3-(3- nltrophenyl) 3 {2-[5-(4-methyl pyridin-2- yl am no) pent anoyl ami no]
acetyl §g1 ”(E’,J% ?H orEsc acid tri i WD 00/48996 - 18 PCT/ EPOQO 00969 AUG

(1) 0.06 mmol of 3-nitrobenzaldehyde, 5.72 g of
malonic acid, 8.5 g of ammonium acetate and 40 ml of
ethanol are boiled under reflux for 8 hours and stirred
at room temperature overnight. The cooled reaction
20 mixture 1is then filtered with suction, washed with
ethanol and ether and dried in air. 3-amino-3-(3-
nitrophenyl)propionic acid is obtained. Subsequent
N-acylation with phenylacetyl chloride under standard
conditions produces 3-(3-nitrophenyl)-3-phenylacetyl-
25 aminopropionic acid. This racemate 1s dissolved in
40 ml of water, and the solutién is adjusted to pH 7.5
with potassium hydroxide. The enzyme penicillin amidase
is added and shaken for 3 days. Removal of the enzyme
by filtration and the usual workup result in (R)-3-
30 amino-3-(3-nitrophenyl)propionic acid and {S)-3-(3-
nitrophenyl)—3-phenylacetylaminbpropionic acid.

(R) -3-amino-3- (3-nitrophenyl)propionic acid 1is ester-
ified in analogy to Exampleﬁ ¢ by activation with

35 thionyl chloride and reaction with methanol under
standard conditions to give methyl 3-amino-3-{3-nitro-
phenyl)propionate, which is reacted with BOC-Gly-CH and

- (4-methylpyridin-2- ylamlno)butyrlc acid. Cleavage of

the ester results in




~~ |

and their physiologically acceptable salts and solvates 08 AUG 2003

Partlcu1arlg Breferred conpounds of the fornula Ib ar

(4- et hyl

P8Ry ) -3-- { jI- 1 % «pyridin-2- ?FEﬁFﬁBPf9°95

S

butyrylanlno]acetylanlno}propianic acid, 3-(4-methyl-3-nitrophenyl)-3-{2
pent anoyl am no] aceQyl| asi noapdoP., 1+ dhdSQg(pyéidHn-z-ylanino) - ionic acid,
3-(4-net hyl -3-ni trophenyl)-3-{21-[5-(4-net/hyl pyri di n-2- yl am no)
pent anoyl ar ni no) acet yl am i no} propi oni ¢ aciid,

3-(4- nethyERBIhiterhéﬂyH)QB A2-[4-(4-nmethyl pyridin-2- 15

ylanlno)butyrylanlgo}aﬁ %%aghgbbprgpéoahoaggld
pyr

3-(2-nitrophenyl)

idirn yl arni no) pent anoyl -

am no) acet yl am no} propi onic acid, 20
3-{2-[4-(4-nmethyl pyridin-2- ylanrno)bu yrylanlno]ac yl -

am no}-3-(2-nitrophenyl)propionjic acg 25 RS
3-{2-[5-(4-net hyl pyridi n-2-yl amino)g n0ylan1n -
yl am no} - 3-( 2- nltrophenyl)proplpnlc ! or

3- (2-ni trophenyl)-®* 2s[ 4- (pyri di n- no) but <

am no] acet yl am no} propi oni c aci d, Ar LR‘ Re
3-(3-nitrophenyl)-3-{2-[4-(4- nethylpyrldln 2-yl am no) -
|

acety|a”‘n@hp&gploRPclécnder A and
3-(3-nitrophenyl)-3-{2-[5-(4- nethylpyrldln 2-yl am no) -
pentanoylanino]acetylan1no}proplonlc acid, 35

ylanlno)butyrylanlno]acetylanlnd}pro- onld acid, i RE48996 -

2003 PCT/ EPOOY 00969

3-{2-[4-(4- et hyl pér
am no}- 3- (4- naphth

In Ik R! is H or A and

|
|
RS ‘ RS
|
|
\

R R4 NO,

10 Particularly preferred compounds of the formula Ia are
3-{2~14-(4-methylpyridin-2-ylaminoc}butyrylamino]acetyl-
amino}-3—(4-trifluoromethoxyphe¢yl)propionic acid,
|
|
3-{2-[5-(4-methylpyridin-2-ylamino)pentanoylamino]acet-

15 vylamino}-3-(4-trifluoromethoxyphenyl)propicnic acid,

3—{2—[5—{4—methylpyridin-z-ylam%no)pentanoylamino]acet-
ylamino}-3-(3-trifluoromethoxyphenyl)propionic acid or

20 3—{2—[4—(4-methylpyridin-2-ylamino)butyrylamino]acetyl-

amino}=-3-(3-trifluoromethoxyphenyl)propionic acid

70 0

36 but yryl am no]

8 AUG



3-{2-[ 4- (4- met hyl pyri di n- 2-yl ani no) but yryl ani no] acetyl - 5 08 AUG 2003

am no} - 3- (4mapditdedes- 2- yl phenyl ) propyenic acid trigddymArAicdey
* 3-(4'-fluoro-2'-hydroxybi phenyl -4-yl)-3-{2-[ 4-(4- et h-

yl pyridin- rZE'Q” agepg‘p_utyr yl am no] acetyl am no} propionic 10 acid,

3-(4'-fluo xybi phenyl -4-yl)-3-{2-[4-(4-net h-

yl pyridi n- 2yl Endnedbleyigéam no] acetyl am no}propionic acid sodiumsalt,
3-(4'-fluoro-2'-hydroxybi phenyl -4-yl)-3-{2-[4-(4-nmeth- 15

yl pyridin-2-ylan no)butyryl am n: o] acetyl anm no} propionic acid
trifluoroacetmnel gf(4—-(BradtaophamydnodyiZpHmylld-—nerhy1lpyird-die-24- net h-
yl pyri dgn- 254y ] ] |, am i oni aciq,. . _

T hor s A R T RS v P I R e ! Grs

yl pyri di n- ZA\IERFRAEARS r §Faf FoPTRIE v§ abf niFeepivesi cin agPdmdodifum sal t,
3- (4 -1 uonae2r hydnaxybi phemeh- 3sylhe Bof2-{4- bduehBldro@Pise. The

yl pyridi n-2-yl am no) but yryl am n%a,ce yl am no% ropi.onic , acid

trifluoroact et 35 2LRGAF SxyHi Pieny T y ?9'%-?12;?4-1(54- FEPRALEFr i di n- 2-
yl am no) butggwd i no] aceéyl am Belpropitavpheagild -33Q2- [5- (4-methyl- .

3- (2- hydroxyhi phenvyd - 3-¥1.) - 3-{2-.[.4- (4 et ridin-2- .

yl am n}tggbutﬁy{"rryllAz;lnl:lp ynéo]}glcayenlﬁ%qoéréeﬁjo‘{apr} ﬁégﬁ%%&a&é&lledt %qoad?iﬂﬁ}%racf}ffomc

3- (2- hydr oadsipherngroghyprige{ 5] 4oKda hmediy| pFri dim-5R-min, FAB-MS

yl am no) but yy. M amym@] acet yl am no} propionic acid 35 trifluoroacetate. WO
00/ 48996 - 19 5 3-(4-nethyl-3-nitrophenyl)-3-{2i-[5-(6-nethyl pyridin-2-
yl am no) pent anoyl am no] acet yl anj i no} propi oni ¢ acid,

3- (4- chl or &r3riidawephgnyl ) - 3- {21 - [ 5- (4- net hyl pyri di n- 2-

1 2 1o pert vt Ant Bal S SE O] o 61 B el B s
preferred comyound-of3-trhie faphada ipr@arieonic acid trifluoroacetate
3-{2-] 4‘“‘%%%;@1@ Ny ?g-ixjeagwno) but yryl am no] acetyl -
3-{2-{4-(4-methylpyridin-2-ylamino)butyrylamino]acetyl-
amino}-3-(3-nitrophenyl)propionic acid hydrochloride,
20  RT 15.13 min, FAB-MS (M+H)* 444.

2. Zwitterions
The zwitterion may also precipitate, depending on the
addition of sodium hydroxide solution in analogy to
25 Example 2(4). The zwitterion corresponding to the
compound  3-(3-nitrophenyl)-3-{2-[5-(4-methylpyridin-2-
ylamino)pentanoylamino]acetylamino)propionic acid has
the following analytical data:
RT* 17.53 min, FAB-MS (M+H)® 458, m.p. 221-222°.
30
The zwitterion corresponding to the compound 3-{2-[4-
(d-methylpyridin-2-ylamino)butyrylamino]acetylamino}-3-
(3-nitrophenyl}propionic acid has the following
analytical data:
35 RT* 17.01 min, FAB-MS (M+H)® 444, m.p. 212-213°.

3. Methanesulfonates
1 mmol of 3-(3-nitrophenyl)-3-{2-[5-(4-methylpyridin-2-
ylamino)pentanoylaminolacetylaminolpropionic acid tri-




ar ni no} - 3- (4- bi phenyl yl ) propi oni 6 aci d,
3-f{2-[4:(pyridin-2-yl am no) but y~yl am no] acet yl am no}-3- 25 08 AUG 2003
. (4-bi phenylyd) poppssasc acid, - 18 PCT/EP00/00969
3-{2-[5-(pyri m din-2-yl am no) pePt anoyl am o]acetyl-

am no} - 3- (45bjphe ) pr

3-(4-net hyl - %anlt?%%ygny §p%9?ng§£%%1%gﬁ %%C%@??%%%-2-§?%ﬁfno)and

pent anoyl anfdbYakesyl am no}- propionate, |

3-(4- nethyl 3-ni trophenyl )-3-{2L[ 4- (pyri midi n-2-yl -

am no) but yryl am no] acet yl am no} ~r opi oni ¢ acid or

3- (4- et hyI Brhi ERbpReNyPye8er pegscoppenndai af 2thadfehaiiaphpskokogi cal | y

; accept abl e3 skt ge 8HG1 - 30hYRESShehy B) AYG 2003 0
e v o et ah et ety Bt o OE (PR EEFTP0096R: 40, -
3- (4- b|pheﬂ?W9Y§$¥%$+%ﬂi%C%EYHaml@%}Br?El?%l?p§¢%@tn 2-yl am no) pent
- 3-(4- blphenylyl)proplonlc acid noylanlno]acetylanlno} r
- 3- {2[4-(4 in-2-ylamno a ace ,
am no}-3- (42D % f)g?%bgﬁﬂ?ﬁe %f %@¥ F%Bgéﬁ _%_8l§@EP9b03
- PCT/EPOO/OQﬁﬁﬁtﬁnéﬁiamiMQr@@et&&mmdnd}ytdpﬁeﬁﬂe[éeid met hyl pyri di n- 2-
ylanln? butyrylanino] acetyl am no) propionic acid sodium salt,
3-(4' -fluorobi phenyl -4-yl)-3-{2-[4-(4- nethylpyrldln 2- 5
ylanlno)but@T94zm#thﬂhn%ﬂqd%ﬁwwhﬁmwbbTbﬂ{a—é@Td4tm¢thYlp&mD@£Rf2fe

3-{2-[4-(4 HHHMAWM%%@YYA&%@% rop?’%%rﬂfﬁ%ﬂﬂ@ﬁf%ﬁdc acid,

am no) - 3- (4- napht hal en-1 phenyl Ilc acid
3-{2-[4-(4-rmethyl pyridin-2- ylanlno)butyryyanlnp]acetyl
am- no} - 3- ( 43-haphihdret en- 3-y1 PASSYE N PI PP3ONRL[ AL T 4-BOEH YIBy SBHin-2-

15 ylamino)butyrylamino]acetylaminb}propionic acid,
|

3—(2-nitrophenyl)—3—{2—[5—(pyripin-2-ylamino)pentanoyl-
amino)acetylamino}propionic acid,

20 3-{2-[4-(4-methylpyridin-2-ylamino)butyrylaminolacetyl-
amino}-3-(2-nitrophenyl)propionic acid,

3-{2-[5-(4-methylpyridin-2-ylaminc)pentanoylamino]acet~-
ylamino}-3-(2-nitrophenyl)propibnic acid,

25
3-(Z-nitrophenyl)-3-{2-[4~-(pyridin-2-ylamino)butyryl-
aminolacetylamine}propionic acid,

3-(3-nitrophenyl)—3-{2—[4-(4—me#hylpyridin—2—ylamino)—
30 butyrylamino]acetylamino}propiohic acid,
|
-(3-nitrophenyl)-3-{2—[5—(4-methylpyridin—Z—ylamino)-
pentanoylamino]acetylamino}propﬁonic acid,

35 3—(4-methyl-3—nitrophenyl)—3-{2+[4-(6—methylpyridin—2—

ylamino)butyrylamino]acetylamin@}propionic acid,
|



| 3-{2-[4:(4-rmethyl pyridin-2- ylanino)butyryfanino]acetyl 08 AUG ZNH

am no} - 3- ( 1- yIphenyI)per nic acid 15 te,
oMt 3 %ﬁg_@bﬂ@bg% he Bdt /260 eSS

3-{2-[4-(4 yl pyri di | anl.i.no) |.am no] acet

am no} - 3- (4§ELE iﬁ ﬁ%ant9V¥EYH§GF8x? iﬁ%F?ﬁ?BBLBHV&gméEPéﬁcééyl”
3-{2-[4- (4-aeihyl py+idinaghyhabenel byl phghal pebpLehayt- acid sodium

am no} - 3- (4- n?ﬁhthalen-l-yl-2-hydroxypheny|)propionic acid sodiumsalt,

3-{2-[ 4- (4- Y1 pyridin-2-yl am no) butyryl am no] acetyl -
am no} - 3- (43ﬂabhthaléﬁmétb?lﬁyhydmnxyppéamﬂyprbptgnytamﬂﬁoaetdtyl-

trifluor oacgﬁgﬁﬁﬁ_g_&gd : -n|F¥gp% hg%ﬁ%;0%¥%ﬁgbﬂglbutyryla@é¥gacety

anlno} (5- acid, 30
3-{2-{4-(4- h@;ﬁ¥v9y®a©eha29ylanlno)butyrylanino]acetyl

am no} - 3- ( 5- bronD 2- hydr oxy- 3-ni trophenyl ) propi onic acid sodiumsalt,
3-{2-[4-(4- neth P ridin-2- glanlno butyrylan1no£acet

ani no} - 3- ( 53bf Hnot Dueyer Xy BIAPEYBpRRAYY I pf opt bndt! 364 a¢hgmeth-

trlf|u0r0a0§1§§§1d§n{2 ﬂaﬁﬂnsﬁbﬂuyﬁylaﬂiﬂo?aaé@ylaﬁiﬁutyfab@@hﬂ@]acetyl
am no}-3-(4-n ghthalen- -yl phen.yl)propionic acid, 9 8 AUG 2603 WO

00/ 48998 - 293/ PCT/ EP00/ 00969 and their physiol ogical ly acceptable salts
and soIvatES(qPaflﬁ@nbamlyhpde@mybeﬁhemybemﬂﬁs ) 03- the[ﬂexmﬁmatmd are 5

e T e e L e

am no} - 3- (4
3-{2-[5-(4- @@%@y$@@xuM|ﬁaktylan1lno)pentanoylanlno]acet-

yl am no} - 3- §41§fl%iﬁ8£9ﬂfthﬁ apoﬁﬁulﬂﬁéﬁﬁlﬁ@iflﬁﬁ3ﬂ{2194-(4 -meth-
3-{2-[5-(4-nethyl pyridin i no) pentanoyl am no] acet -
yl amin P 3- ¥%9¥¥+¢+%o¥o%%%%%&?ﬂ%%ﬁ¥¥¥ %b?%ﬁ?%e%¥4%ml“0}PrOPlO“lC

3-{2-[4- (4-seidytpyfidoroZeytatd} no) but yryl am no] acet yl

3-(4'-flucro-2’'-hydroxybiphenyl-3-yl)-3-{2-[4~-(4-meth-
vlpyridin-2-ylamino)butyrylamino]acetylamino}propionic

20 acidg,
3-(4'-fluoro-2'-hydroxybiphenyl-3-yl)-3-{2-[4- (4-meth-
ylpyridin-2-ylamino)butyrylamino]acetylamino}propionic
acid scodium salt,
3-(4'-fluorec-2'-hydroxybiphenyl-3-yl)-3-{2-[4- (4-meth-

25 ylpyridin-2-ylamino)butyrylaminojacetylaminolpropionic
acid trifluorocacetate or

- (2-hydroxybiphenyl-3-yl)-3-{2~[4-(4d-methylpyridin-2~
ylaminolbutyrylaminolacetylaminolpropionic acid,
30 3-(2-hydroxybiphenyl-3-yl}-3-{2-[4-(4-methylpyridin-2-
ylamino)butyrylamino]acetylaminclpropionic acid sodium

salt,
3-(2fhydroxybiphenyl-3-yl)-3—{2—[4—(4-methylpyridin—2-
ylamino)butyrylamino]acetylamino}propionic acid

35 trifluoroacetate.



15 am no}-3-(3-trifluoronethoxyphehyl)propionic acid, N8 AUG 2003

3-{4- et hyl - 3-ni trog?rkgnyl )-3-{2-[4-(pyridin-2-yl am no) - T

* butyryl am it} K489 no} propi onic ati &9 20 PCT/EP00/00969

3-(4-nmet hyl - 3-nitrophenyl)-3-{2r[ 5- (pyridiin-2-yl am no) - pent anoyl am noj

0ELY1 am neddnon | onl O A dethyl -3 niczoptenyl) -3, 125~ (4-methy1-
-(4-nmethyl-3-nitro - 3- .[5-(4-ne ridin-2-

yl ami no) perﬁ%fo%ﬂ%‘r#)—nﬁ%ﬁ%?% éﬁﬁ‘ﬁ%ﬂ‘b\g{ﬁf%ﬂ? iagézﬂfa%no b=

3- (4- et hylpPepiidnaphenyl ) - 3- {21 r [ 4- (4- net hyl pyri di n- 2-

yl ami no) but yryl ami no] acet yl ani nb} pr opi oni ¢ aci d,

3-(2-nitrophenyl)-3-{2-[5-(pyri 6i n-2-yl am no) pent anoyl 30 am no]

acet yl abli na3properti wl €t t Sogtef vt (43 nE2-hybpys+meth Ziyyadain-2-

yl am no) - 3- (2- ni j ‘ j acet- ~pni¢c acid, 35

o 8 AT R P A O e R DG 846,

yl am no} - 3- (2-ni trophenyl ) propi ani ¢ aci d, ‘

3- (2-ni trophenyl v3:4.2-4.4-{ iy N=2- V4 amineg byt v 3 C din—2—

am no] acety a@_n%@%r%%%ﬁﬁ%@%%ﬁ% %Aﬁgrgg%Bw \@W%B‘@?Gdl-n 6?8

PCT/ EPOQ 009680131 Rqnt-qnR ATy Phaq el il amin ik rep v ie ya aidno] acet yi -

am no}1g- (4-nitrophenyl) propionic acid,

3-{2--[4-(4:-net hyl pyr.idi n-2-yl am no) but yryl am no] acetyl 5

ani no} - 3- ( -'nﬁ'ﬂfﬁf%ﬁy 3‘&6&%%‘%i _gat_s% ‘aﬂﬁ %}’f%ml‘%’ln‘z‘yl‘
3-{2- [ 4- (4-ameitrey) gy i ranind Jard eto) laniyrey) mrd pidreicetad +d or

am no} - 3- (4-ni trophenyl ) propionic acid trifluoro- acetate; 10
3-{2-[4-(4-met hyl pyridin-2-yl am no) but yryljam no] acetyl -

ami no} - 3- ( 3i4-methhy-d-odtptamdnplrlopi-oié el acigfrimidin-2-

3-{2-] (4-;;11931“{'5 e [ p EUv PR VAN gy ' r s ef Vil - -

am no} ﬂ?}( -ni tﬁoﬁgéhrgdd%ho%lpér%nmyﬁ%%gﬂ%ﬁ ?r{(;e}ggdl(gﬁg%rylcun%msda'l t, 15
3-{2-[4-(4-rmethyl pyridin-2-yl am no) but yryliam no] acetyl -

am no} - 3- ( 3y t r ared-rthy didx)aRamyiRNARl onNiaecagitdptiel - thueksoacghat e;
3-{2-] 4-(4-Snc5tvr9gep9/r| di n- 2-yl am no) but yr yliam noj acetyl -

20 Particularly preferred compound% of the formula Ic are
3-{2—[4-(4—methylpyridin-2-ylamﬁno)butyrylamino]acetyl—
amino}—3—(Q-biphenylyl)propionib acid,

3—{2—[4-(pyridin—z-ylamino)butyiylamino]acetylamino}—3—
|
25 (4-biphenylyl)propionic acid, |
3-{2—[5—(pyrimidin-2—ylamino)peﬁtanoylamino]acetyl-
amino}~3—(4—biphenylyl)propioni$ acid,

30 3~{2—[4—(pyrimidin—2-ylamino)buTyrylamino]acetylamino}—
3-(4-biphenylyl}propionic acid,‘

3-{2-[5-{pyridin-2-ylamino)pentanoylamino]acetylamino}-
3-{4-biphenylyl)propionic acid or

35 |
3—{2—[4—(4—methylpyridin—2-ylam#no)butyrylamino]acetyl—
amino}-3-(4-biphenylyl)propioni¢ acid



D LSS

20, am no} - 3- (4-chl oro- 3- nitrophenyl)propiénic aci d, 08 AUG 2003
3-{2-[4-(4-wot byl pgpbdi n- 2- ylan1no)butﬁeyLanlno]acety#eT/Epoofoosss
" am no} - 3- (4-chloro-3-nitrophenyl)propionic acid sodium salt,

3-{2-[4-(4 yl 0 t Lyba n a

am no} - 3- (493&%]0%y g??%éhﬁkgg}?ppgglgnlg 4 t&§%¥§#PHg%gégegate, RT
21. 44 min, FABuMBO[RMMEY¥Y4EBino]acetylamino} proplonlc acid sodium
3-(4'-f|uor Qthenyl 3-yl)-3-{2-[4-(4-nmethyl pyridin-2-

yl am no) but am no] acetyl am no}p ionic acid, 30

5 CE ") or Ui pheyROopEpDany B PHIy ASmeeny A pyhr apRhzLPyridin=2-

yl ami nO)SbUtywx'nﬁﬁbPB]J%E]&(YE}%%BPh@é@gﬂaﬂhﬁo?ﬁkgp%ﬁhem sl tri-
3- (4" -fluorobi phenyl met hyl pyr1 di n- 2-

ylanlno)but?#yPéﬁ?ﬁ%faéﬁetylanlno}proplonlc acid tri- 35 fluoroacetate, RT
26.32 mn, FAB-NB (M+H) + 493;

3-(4"-fl yl - 4-( t hyl idin-2- .

S orobl peY S B AP BV B o st o0 amos

- 21 PCT/EEEI%G@QBQ(B-néﬁhnhhlephéﬁylpheﬁyl{ﬁropﬂenlc acid,

5 (3 nik ophe 1] 3 YgaﬂkEﬂéﬁpxgygxpybag%gﬂlQS?px%§Qg§9%958?aegtglac'd 5

pentanoylarﬁ@h@?hcér ﬁaﬁﬁﬁb}bﬁéﬁﬂohrﬁlabﬁayl1BrOP10nlC acid sodium
3-(4- nethylsgiﬂltrophenyl) 3-{2-[4- (6 met hyl pyri di n- 2-

yl am no) but am nol acet % ionic.acid, net
3- (4- met hyl = StE iﬁogﬁeﬂ9F¥Y§P¥§l ME?H&PO BucyEy Mdminol acety1-
pyri di n- 2- yhmﬂnoo}bemuanayhahhmébameyyphéhpm)pfopnOﬁicate, 15 acid

3 (4t -3 BEALOBDEDVLI LS L2 95 (RarRELY| BYBLGLN gy - 525,

yl am pen anoyl ant nof acet y1 am-n6 propi o Al c™ &ac]
3-(4-chl oro-3-nitrophenyl) - 3 {2t [ 5-(4-net hyl pyridin-2-

yl am no) pengapgy | ami pohacsl,Yb o 89h PP 0P 9R Ro fBhEyrylamino)acetyl-
amino}-3-(4~naphthalen-1-yl-2-hydroxyphenyl)propionic
acid,

20  3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetyl-
amino}-3-(4-naphthalen~l-yl-2-hydroxyphenyl)propionic
acid sodium salt,
3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetyl-
aﬁino}—B—(4~naphthalen-l—yl-2-hydroxyphenyl)propionic

25 acid trifluorocacetate;

3-{2-[4-{4-methylpyridin-2-ylamino)butyrylamino]acetyl-
amino}-3-(5-bromo~2-hydroxy-3-nitrophenyl)propicnic
acid,

300 3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetyl-
amino}-3-(5-bromo-2-hydroxy-3-nitrophenyl)propionic
acid sodium salt,
3-{2-[4-(4-methylpyridin-2-ylamino)butyrylaminoc]acetyl-
amino}-3-(5-bromo-2-hydroxy-3-nitrophenyl)propionic

35 acid trifluorocacetate;

3-{2-[4-(4-methylpyridin-2-ylamino)butyrylaminolacetyl-
amino}-3-{4-naphthalen-2-ylphenyl)propionic acid,




" 3-{2-[4-(4-nethyl pyridi n- 2-yl am-no) but yryl|am no] acet yI -

ant no} - 8- (4- bi phenyl yl ) propi oni aci d, ng AUG 2003
 3-{2-[4- (pWO R EBY¥GN no) but yt yl anrndPaeet yl am no} EET/EP00/00969

(4- bi phenyl yl) propi onic acid, 3-{2-[5-(pyr|idin-2-ylam no)

pent onoy! amd ne] acayd Ar ninode Srddh i PHeNy| ydddponi ani ¢ Agid br 30
3-{2-[5-(4-net hyl pyridi n-2- ylanlIno)pentanoylanlno]acet-

yl anmi no} - 3-3A- W henyl yl ) propioiic acid, and their physiologically

sol vates. 35 Preferred corrpounds of the fdrmaccept able salts and la le are

3- (4- rrethyl%q%%tro%gen %%?%%5%‘{14%‘5'%” m di n- ‘}/%?06‘?2@939% Id63re 8 AUG

ami no) but yr %ngilﬂf
2003 hPSI:T/ EIP-qhi-Oth-ﬁm%é&ﬁb@ﬁﬁ%}d%ﬂ(2ﬁﬂﬂrﬂﬂ@@ﬁbﬂiﬁﬂyr@hﬁoIélc@@jﬂil-t- hal en-1 -
ydr ox en opi ppat e r.oc de, nmet

5o [ae (o gy Pl R S D ey By gy LT B
am no] acet yl am no} - 3- (4- napht hal en- 1-yl - 2whydroxyphen- 5 yl ) propi onat e;
wi t h et hyl 0ace m ( 0 henyl )
pr opi onate héoﬂ:inz){] erh%i%]fﬂg)r{% ﬁl%}ﬂ @%ée?ppygéﬁgm?ﬁga‘%)ﬁo) butyryl -
10 ami no] ac;eleyhmnhoi} M(Srbfbm@nm‘ym Y popihenyl g -agpidpi onate; with
methyl1 (2-am noacetyl am no) - 3- (4- naphthalen 2- yIphenyI)proplonate
hydrochl'ori de 15 nmet hyl 3-{2-[4- neth Ipyrldln -yl am no) butyryl -
ami no] acet y3-at@ nb}= 84 e Haphe Yl © i%m&@@ Rﬁ%ﬁﬁ%ﬁﬁl%m%ﬁohﬂQ¢FhethyI
3- (2-ani noafﬁéﬂiﬁéﬂﬂ@tﬁ-*&f‘lfi&éb%@e@iox pdp herty | adey) ) pr opi onat e
hydr ochl ori'de nethyl 3-{2-[4-(4- nethylpyrudln 2- ylanlno)butyryl
anlno]acetylanlno} 3-(4'-fluora-2' hydroxyblphenyl

: 3-{2-[4-(4-methylpyridin-2- ylamﬁno)butyrylamlno]acetyl-

g&onlc acid,

15 amino}-3 -(3—tr1f1uoromethoxyphebyl Jpropionic acid,

3-(4-methyl-3-nitrophenyl)-3-{2~[4-(pyridin-2-ylamino} -

butyrylaminolacetylaminolpropionic acid,

20 3-(4-methyl-3-nitrophenyl)—3—{2#[5—(pyridin-2-ylamino)-

pentanoylaminc]acetylamineo}prop

- {4-methyl-3-nitrophenyl)-3-{2
ylamino)pentanoylamino]acetylam

25 '
- (4-methyl-3-nitrophenyl)-3-{2

vlamino)butyrylaminec]acetylamin

ionic acid,

~[5-({4-methylpyridin-2-

inol}propioconic acid,

~[4-{4-methylpyridin-2-

o}prepiconic acid,

—(2-nitrophenyl)-3—{2-[5-(pyrihin—2—ylamino)pentanoyl—

30

3-{2-

ylamino}-3-

(4- (4-methylpyridin-2-ylam
(Z-nitrophenyl)propi
35 3-{2
vlamino}-3-

-[5-{4-methylpyridin-Z-ylam
(Z-nitrophenyl)propi

~(2-nitrophenyl)-3-{2-[4-

(pyri

amino]acetylamineol}propionic acid,

ino)butyrylaminc]acet-

onic acid,

ino}pentanoylamino]acet~

onic acid,

din—2—ylamino)butyryl-

. B . . o
aminolacetylaminolpropionic acid,



yl) propi onate; 25 with nethyl 3-(2-ani noadetyl am no) - 3- (4' - f 1 upBoADG- 2003

hydr oxybi phgnylo&adds propi onate hydr oghlori de net hylper/EP00/00969
3-{2-[4- (4-nmethyl pyridin-2-ylam no) butyryl -

am no] acet yl am no}-3-(4'-fluoro-2'-hydroxybi phenyl -3- yl)propi onate; 30

wi th nmethyl 3-(2-am noacetyl am no)- 3-(2-hydroxy- biphenyl-4-yl) propionate
hydrochloﬂaki2ﬁﬂ4ﬂd4{hqﬂhjkpyiyaanZB&IaminhNbdkyﬂgﬂﬁmﬁﬁdﬂﬂqﬁbﬁl-
an1no]acety|an1 Q} Y. hen ) opi on- 35 ate; Exanple 23:
Hydrol ysi s (I)q‘lr{ Sh Vfﬁf Qé%{pg{r(% ptlhep connflpéoundls ‘of Exanple 22 in anal ogy
to Exanpl e 32-{%[Qewme;:hyimmm&ﬁﬂwmmﬂmyrﬂZimino] acetyl-

3- (4 MEbhY o) 1 OONETY Oz vl ROUIERON096% o SdEd Wy 2-Y1 i o)

pent anoyl am no acet amnjo}ypro

3-{2- [ 5- (pyAitrdi 1me%hy&nxnﬂdﬁnnﬂnykﬁﬁwnﬂkhﬁaxnylamlno]acetyl-

am no} - 3- ( i A )
3-{2-[4-( péﬁﬂ?ZydyI%ﬁg%ﬁ@y?ﬁ%m nOl]Cacet y?%Jh%j no} - trifluoro

3- (4- bi pher@A8HaY¥/0pi oni ¢ acid, 10 and their physiologically acceptable
salts and solvates. Preferred corrpounds of the fornula If are

3-{2-[4 yri but~ ].acet yl.am no}.- 3 .15

(4- blp nyﬁyﬁ%%W5§ %# %Pyrl fiamlnaﬁb#p?rJ?amln?]acetyl_

3I {2- [5}(3MIW&?3@MM$W&{WIWMM@BCM

yl am no 18yl _

3-{2-[5- pyr3|(_§ @ﬁ %m no pl Cr\am noﬁrélgleot)qmrxrry])ammo]aCEtyl

3- (4- b|phe@W3ﬂqkﬂ ﬁ}ﬂﬂkﬁﬁﬂn%rhyg&oxyphenyl )propionic acid sodium

3-{2-[4- (4-gmthy! pyri di n- 2-yl am no) but yryl am nol acet -

y1am ngd- 3401 phenyl Y OBEOR S 12 A} 25 0L AR RIS 2 S8 021 1
amino}-3- (3-nitro-2-hydroxyphenyl)propionic acid tri-

fluocrcacetate;

3-{2-[4- (4-methylpyridin-2-ylamino)butyrylaminolacetyl-
20 amino}-3-{4-chloro-3-nitrophenyl)propionic acid,
3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetyl-
amino}-3-(4-chloro-3-nitrophenyl)propionic acid sodium
salt,
3-{2-{4-(4-methylpyridin-Z2-ylamino}butyrylamino]acetyl-
25 amino}-3-(4-chlore-3-nitrophenyl)propionic acid tri-
fluoroacetate, RT 21.44 min, FAB-MS (M+H)® 478;

3-(4'-fluorobiphenyl-3-yl}-3-{2«[4-{4-methylpyridin-2-
ylamino)butyrylamineclacetylaminélpropionic acid,

30 3-(4'-fluorobiphenyl-3-yl)-3-{2-[4-(4-methylpyridin-2-
yvlamino)butyrylamino]acetylamino}propionic acid sodium
salt,
3-(4'-fluorcbiphenyl-3-yl1)-3-{2~[4-(4-methylpyridin-2~
ylamino)butyrylaminojacetylamino}propionic acid tri-

35 fluorocacetate, RT 26.32 min, FAB-MS (M+H)' 493;

3-{4'-fluorcbiphenyl-4-y1)-3-{2-[4-(4-methylpyridin-2-

ylamino)butyrylamino]acetylamino}propionic acid,



sol vates. The conpounds of the fornula I!according to Claim1 an@8§ AUGt 283
starting materials for pre~aring them are |[noreover prepared by nethods

D which art WP/ 483%%e and are descridkd|in the |it &CH/EPHO/00B&S exanpl e
in the standard works such as Houben-Wyl|, Methoden der organi schen
Chem e [ Met hods of Organic Chem stry],. 35 Ceorg-Thiene-Verlag, Stuttgart),

speci ficall nder_reacti condj tjons knag and sujtable for the said
reactions. 3Iy't( & Ycﬁrr}c"}as"s{idjo'l ﬂe""t €4'M¥]XIJS%YH&’?/§TM@W Tth are
known per s thutylame ridta cted i dreitho erdridnidM A& 2003 WO 00/ 48996 - 66
PCT/ EPOQ 00969 Exanple 22: In anal ogy to Exanple 2,

4-(4-nmet hyl pyridin-2-ylam no)- butyric acid "AB" gives 5 with nethyl
3-(2-and no@c—e(tByLIram:m@he’in(léb-—rﬂ-t{rZ}p[rﬁeﬂM%emfﬂm}wﬁaﬁmwmﬂiﬂrwﬁ-de met hyl
3-{2-[4- (4-nethyl pyridi n-2-yl.am na) butyrwl - . .

am no] acet ﬁ%r% c?fﬁﬁﬁntlﬁ%rgi?ﬁ%eotﬁearﬁlﬂo rpo%cil%}noarflec; afolc\i/(/i th met hyl

3-(2-ani noacet yl ami no) - 3- (3-ni tro-2- hydroxyphenyl) propionate

hydr ochl oride s 3-42-[,4-{4- vy di 21 ' VARV P

am no] acet ﬁa(r%nﬁ?}l}%’-l( é ﬁﬁt#ocgpgzﬁdlpox%fhjngﬁ (gsr_-())ﬁpl .on@q:)_ e;cyll 2\-NI th met hyl
3-(2-am nommmy@kwwlw@laﬂ#r%mwgnm diichat e hydrochl ori de
met hyl 1g-{2-[4- (4- et hyl pyri di n-2-yl am no)butyryl -

am no] acet yl am no}--3-(4-chl oro-3-ni trophenyl ) prqpi gn- 20 ate; with nethyl
3- ( 2- anmi nod&&tWlani no)3-‘:§5(@eFPV&G%PlEFBHBﬁéM 3-yrY 4pdopilaReshyl-

hydr ochl or igde ity - \3-an-f A-dehrtraidwll amirm ol avad-wil samt mo)gudpirod - 25

am noj acet Qt%n‘i no} - 3-(4' -fluorobiphenyl -3-yl)propion- ate;

|
15  3- (4-methyl-3-nitrophenyl)-3-{2-[5- (6~methylpyridin-2-

yvlamino)pentanoylamino]acetylamino}propionic acid,

3-(4-chloro—3—nitrophenyl)-3-{2%[5—(4—methylpyridin-2—
ylamino)pentanoylamino]acetylam#no}propionic acid,

20 }
3—{2—{4—(4-methylpyridin—2—ylam+no)butyrylamino]acetyl—
amino]-3-(4—biphenylyl)propioni$ acid,

) |
3-{2-[4- (pyridin-2-ylamino)butyrylamino]acetylamino}-3-

25 (4~-biphenylyl)propionic acid, !

i

|
3-{2—[5-(pyridin—Z—ylamino)pent%noylamino]acetylamino}-
3-{4-biphenylyl)propiconic acid @r

30 3-{2—{5-(4-methylpyridin-2-y1am£no)pentanoylamino]acet—
ylamino}—3-(4-biphenylyl)propio+ic acid,
|
and their physiologically 1acceptable salts and
solvates.
35
Preferred compounds of the formula Ie are
3-{(4-methyl-3-nitrophenyl)-3-{2-[4- (pyrimidin-2-yl-
amino)butyrylamino]acetylamino}%ropionic acid,
\



with methyl 3-(2-am noacetyl ani no) - 3- (4'-f|uor6- bi pheny! - 4-y1 )0 Br ABG 02088 e
hydrochl origge 86,a8bbg! 3-{2-[4-(4-netlhyl dyridin-2- ng@*pgggypﬁﬁgggh
y

anlno]acetylanlno} 3-(4' -fluorobi phenyl - 4- yI)proplon- at e;

3-(2- anlnoacet 3- (4- phthalen | - henyl ) pr opi onat e

o oD e 4 R e e o s o BT VA A B es P -1-
anino]acetyyantHb?dﬁe&ﬁphapplhpkepi&nytahayﬁkbﬂthtQae ate; WO 00/ 48996 -
23 0 B AUG 2603 [ EP 9 e stariin S _can |fsre ui red,

al so be formed |ﬁg]r E @gptﬁ ‘{]h'% Uyltep%‘g%ga%o‘faﬁe PP Y eact i on
m xt ure butamimeflaaetyyamenct ed- ﬂarhhphthaléngﬂvglfIehgdmpagpﬁEnef t he
formul adl Clain11. It is also possible for a plurality of -
|dent|c§I angéQF?g?é% - protective am no and/or hydroxyl groups to 10 be
present in the nolecule of the starting material. If the protective groups
whi ch are pgesgnt difdexy irom 018 2 AN o e f MMM GRL) 1L MRNYr SRSES- be

cl eaved off selectlvelg npare i n this 4onnection: T.W Geene, P.GM
Wit's, Prot ekYfgexyrdups Fﬁpﬁﬁﬁﬁﬁ?ErﬁﬁéﬁﬂéFPyhygﬁacﬁéoéaﬁ?|on Wley, New

\\;orlk 1091Sor P. ImeKagi enskiz- meaﬁéumﬁﬁm A 1aa1dirt¢)0csutﬁep:rg Thi eme
erl ag, t ut t

CbnpreHéhS|9@13?g§ﬁ?E$§@ fﬂ%i N ?% Progo(éagy%rﬂfy BéFroPhe?Véhfng E.
VVnterfIdt)prEbigaabe, Oxford, 20 1991, pp. 631-701). The term "am no
protective group” is generally known and refers to groups which are;
suitable for protecting (blocking) an am:no group from chem cal reactions.
25 Typi cal @kdpsmethihi s Iyige amidnodqe pekaniodar3 - (dAnmamisthalered or

substltutedygﬁygmyggﬁ}opgéggggxuggggghlOggdgraIkyI groups. Since the am no
protect%ye groups are reane ter the required ; reaction (or sequence

of methyl -[4-(4-methylpyridin-2-ylamino)butyryl-
amlno]acetylamlno} 3-({4-naphthalen-2-ylphenyl)propion-
ate;
with methyl 3-({2-aminocacetylamino)-3-(4'-fluoro-2"'-

20 hydroxybiphenyl-4-yl)propionate hydrochloride
methyl 3-{2-{4-(4-methylpyridin-2-ylamino)butyryl-
aminoclacetylamino}-3-(4'-fluoro-2'-hydroxybiphenyl-4-
yl)propionate;

25 with methyl 3-(2¥aminoacetylamino}—3—(4‘—fluoro-2'-
hydroxybiphenyl-3-yl)propionate hydrochloride
methyl 3-{2-{4-(4-methylpyridin-2-ylamino)butyryl-
aminc]acetylamino}-3-(4'-fluoro-2'-hydroxybiphenyl-3-
yl)propionate;

30
with methyl 3-(2-amincacetylamine)-3- (2-hydroxy-
biphenyl-4-yl)propiconate hydrochloride
methyl 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-
amino]acetylamino}-B—(2-hydroxybiphenyl—4—yl)propion-
35 ate;

Example 23:

Hydrolysis of the methyl esters of the compounds of
Example 22 in analogy to Example 2 (4) results in




reactions), their nature and size is otherwise not 30 critical; Hbd&ﬁbﬂmﬂ

. those with -20 |n artlcular 1-8, C ato are preferred. The tern "acyl

C group" is 0 3074 preted in the widest sense in CHMERILIPAIESH t he
present process. It includes ~cyl groups derived from aliphatic,
aral i phatic3-ed- marhfb—Bamn@ﬁmpnenyl ) 35-h %GBOQypfimldﬁﬁbBXYIFC acids or

sul fonic acj ds an art on al kenyl oxycar bonyl ,
aronxycarH%h@?o tano C|a +8Fé§%%¥§%§§§¥f gnb?oﬁﬁég Exanpl es of such
acyl groups are alkanoyl such as acetyl, proplonyl butyryl; aral kanoyl

such as 0 34 4899 > Rg

3-(4 -quorob h ny 4¥£$%9£ % ?%?Tgé?ﬁ%§%géﬁg aﬁ?%§$?acetyl
butyrylénlhﬂ?am@173ah4ﬂQGEMQmwkﬁﬂbpaQPﬁomi¢f$Gb¢ooracetate, RT 24.53,
FAB- M5 (M+H) + 479; 5
3-(4 -quorobaggenyl 3-yl)-3-{2-[4-(pyridin | am no) -

but yryl ami n¥t {@fgmyrkW¥ﬁ%ﬁﬁ%ﬂN%a%bmg)bwtyry amlno]acetylamlno}—

3- (4" - f 1 uorpbi phenyl O;;irﬁr&ﬁ:&ﬁz&p&éiﬁl} n-2-yl am no) -

butyrylanlno]acetylanln propi anic acid sodium salt,
3-(4'-fluorobiphenyl-3-yl)-3-{2- [4 (pyridin-2-ylam no) 10
but yr yhami r@ﬂ@cetm@m_ NO}gH i I fi el 1y t 1 i dd aertrb lacet Al t RT 26,
FAB- M5 (M+H) 479; 3-(4-napht hal en- 1-yl phenyl )-3-{: 2-[4- (pyri di n-2-yl -
am no) but yr Eﬁﬁhﬁﬁ acetyl ami no}; propioni ¢ acid, 15
3- (4- napht hal en- 1-yl phenyl ) - 3- { 2- [ 4- (pyri di n- 2- yI-
am no) but yrl ard npl acet vl At a0 g oph nf&rrg&ig' Epdium salt,

T e W%‘ (& 1

3-(4- naphtha en-
ami' no) but yr3t & h‘b‘] blélélf aoybaw@m@taeyhamme oetylapaebtate, RT*

24. 80, 1BAB- MR Mty Blily propionic aci
3- (4- napht hal en-1- ylygﬁhf%rgiyphenyl) 3- {2 [ 4- (pyridin-

2-yl am no) but yryl am no] acet yl aM no} pr opi oni ¢ aci d,
3-(4- naphtha+em—[SytqéhéWNWDpyxﬁmﬁm4a ﬁﬂdﬁhﬁd}ééﬁ%&ﬁbyﬂéﬁhno]acet-

2-yl am no) b 0 gy sodium salt
3(4rmmné§%ﬁ%&m?1%%?% 1%&%ﬁ%ﬁ%%%ﬁlmn-23ﬂamnm
butyrylanlno]acetylanllno}proplonlc acid tri-

20 3-{2-[5-pyridin-2-ylamino)pentanoylaminclacetylamino}-

- (4-biphenylyl)propionic acid or

3-{2-[4-{4-methylpyridin-2-ylamino)butyrylamino]acet-
ylamino}-3-(4—biphenylyl)propiopic acid,

25 i
and their physiologically acceptable salts and

solvates.
1
The compounds of the formula I according to Claim 1 and
30 the starting materials for preParing them are moreover
prepared by methods which are known per se and are
described in the literaturel (for example 1in the
standard works such as Houben-Weyl, Methoden der
organischen Chemie [Methods |of Organic Chemistry],
35 Georg-Thieme-Verlagqg, Stuttgart), specifically under
reaction conditions known and suiltable for the said

reactions. It is moreover pgssible to make use of
|
variants which are known per se but are not detailed

here. 1



fl poroacetate or 30 3-(2-hydroxyb|phenyl-{-yl)-3-{2-[4-(pyr|d|nﬁﬁ-ﬁbenmmg)-

butyryl am gl ¥@Stagedyg NO} propi oni c aci !
3- (2- hydr oxybi phenyl - 4-yl ) - 3-{ 2-[ 4- (py¥1 di n- 2-yl ani ndy~/ E¥00/00963

butyrylanino!ac§tyl%qino}propionic acid sodiumsalt, 35

3-(2-hydro ] =4-yl)-3-{2-[4-(pyridin-2-yl am no) -

butyryl am 1e] aseildem tw} Dk app Dai 2, aqi-d4t—miefch?%9ria%f—éf—ﬁia)ﬁ@n%@l-48996 -

24 4 0 B AUG, 2603 PCECEP 00969 phenyl acetyl; aroyl such a;s benzoyl or
I

toluyl: arVitS¥y&l R&H c¥*d€%henc#xyacet yl ; al koxycarbonyl such as
met hoxycar bonyl , et hoxycarbonyl, 2,2,2- trichloroethoxycarbonyl, BOC4

2-1 odoet ho rb X akkeny rhonyl suc s 41 Lyl oxycarbonyl (Al oc),
aralkyﬁ%xy?ﬁ%@on?ﬁﬁgaéﬁ ag ggzgﬁééﬁgﬁgﬁﬁﬁémﬁrPﬂ‘gyfﬁ‘ng 2opheny1)Y

4- met hoxyb@rpplioxptsr bodrochMoz)ided- ni t r obenzyl oxy- carbonyl or
9-fluorenyl mth boayl»( i |8 Yo) : thon), |
trinethylsiIyle?ﬁx%%ﬁoxgqg%bgggﬁh(nggyggﬁggbéﬁsalP%%%$£§8§ﬁgg§y§-nethoxy-
2, 3, 6- t r i marRylcg BERFIYI@MEERY - SN tcethenydd Pavirdionagest ect i ve groups are
BOC, Frfoc and Aloc, also CBZ, benzyl and acetyl. 15 The term "hydroxyl

protective group” is |ikew se 3g gerall known and refers to ~roups which
are sut®abPéthfor pPBEB¥ting a ﬁ§ F%&%Pgaﬁ?Bﬁbam%Bﬁ?Eﬁéhﬁtﬁ#tr9é36tions.
Typi cal gr bygasokiyphleny 1t pypepdbeattke hyaliow®ettiidened unsubstituted or

substituted aryl| aral kyl , ,arpy | . groups,  also al kyl oups,
al kyl -, aryl - opegggﬂkyﬁsr¥y[? é?o%%§ﬁ3$§%fb-l3r Oy%embB%?EPngg e nature
and si ze okmihelhggtotpmiprit-dct(iPveltgoodps vids orgpheniytli) palopienause t hey
are renovedragain after the required chem cal reaction or sequence of 25
reactions; preferred groups have 1-20, in particular } 1-10, C atons.
Exanpl of by

with methyl 3-{2-aminocacetylamino)-3- (4-chloro-3~

nitrophenyl)propionate hydrochloride
methyl 3—{2-[4—(4-methylpy:idin—z—ylamino)butyryl—
amino]acetylamino}-3~-(4-chloro-3-nitrophenyl)propion-
20 ate;

with methyl: 3-(2-aminocacetylamino)-3-(4'-fluoro-
biphenyl-3~-yl)propionate hydrochloride
methyl 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-
25 amino]acetylamino}-3-(4’'-fluorobiphenyl-3-yl)propion-
ate;

with methyl 3-(2-aminoacetylamino)-3-(4'-fluoro-
biphenyl-4-yl)propionate hydrochloride

30 methyl 3-{2-[4-(4-methylpyridin-2-ylamino)butyryl-
aminolacetylamino}-3-(4'-fluorohiphenyl-4-yl)propion-
ate;

with methyl 3-(2-aminoacetylamino)-3-(4-naphthalen-1-
35 ylphenyl)propionate hydrochloride
methyl 3-{2-{4-(4-methylpyridin-2-ylamino)butyryl-
amino]acetylamino}-3-(4-naphthalen-1-ylphenyl)propion-
ate;




i nclude aral kyl groups such a droxyl protective groups benzyl
4- rret hoxybenzyl or 2, 4-di net hoxybenzyl, aroyl croups such as ber‘rl]z%ywﬁ) 2603

p- nltrobenmmOm&QS@roups such as acéBy or pival oRGT/EP00/00969
p-tol uenesul fonyl, al kyl group such as neﬂhyl or tert- butyl, but also
allyl, alk Isilyl groups such as trimethylsilyl (TMS), triisop opylsilyl

(TIPS) tert- butyldimethylsilyl (TBS) or jtriethylsilyl, trinethyl-

si |yl et hyl ,Thi a$ %37 51091 mgF%ﬁbélguﬁﬁnas 1fereys risge y Fdisphdxdy | E9umad ( TBDPS)
cyclic acetals siah, assol SQH@DWHQE”%r@YH&Perﬂ%E , ol ohayy | i dene,
benzyl i dene, - et hoxy, e ne or o, di met hoxy benz-_ ylidene acetal ,
acyclic acet S 1RRh E’Q’ ro;m’ﬁﬁgéﬁ%?léﬁhﬁ?acﬁ%@h Nyl YoM,

met hoxyet hayreet hythe V\Q:&ﬁizé 064 thd ALm0Q3 PCHIRGYIHP6SX get hyl
3- (4-napht hal en- 1-yl phenyl ) -3-{2-[4- (pyrid- in-2--ylan no)

but yryl am th ani no} propi onate; with nethyl

3-(2-am noacet yl am no) - 3- (2 hydroxy 4- 5 napht hal en-1| -yl phenyl ) pr opi onat e

hyd hl ori t hyl 3- hth | ph | )= 3-
(8 ot 1ol Bl RS 27 ) ERROARY 5 £ O oo i o
met hyl 3- ( 23iafifi ero=ctet vy amhe):tBVeZeMymoomd/EnmhlemreAyyl )grpuppl ctrmate '

hydrOC?bo“bdﬁ bsféMt MQZTHMQ <¥J:Q!L8h8?ylnhé guar%lli.%h@c(e@i 4

i n-2-ylam no yryl am no[acet yl am no%propl onat e:
Hydr ol ysi s 1©fe theohet Ve eg¥@iRS of i@ asApBURESTSS dlEﬁ&ﬁplféOE’O ang anal ogy

to Exanpl e ZhdeF 8SULESyI Ncan  in  many  cases be cleaved _ off
3-(3-nitrophenyl) - 3- {2-] 4 (p grldln 2-yl amino) butyryl - 20 am _noj

acetylamluﬂ%ﬁ%ﬁﬁb ¥Ry adrgmpare in “this connectiocn: T.W. Greene,
3- (3-ni trophany ) -Ba{ 2, [Hné@eycttﬂm Frylpm m)bﬂgaﬁyb Chemistry, 2nd

gm( go]n? rop%enyllné}}l pr?sglf ?p?ﬁé‘gl ﬁggfg[na%ahé) baEy rP J. Koc.'l.enskl,

Protecting Groups, 1°° edition, Georg Thieme Verlag,
Stuttgart - New York, 1994, ﬁ. Kunz, H. Waldmann in
Comprehensive Organic Synthe#is, Vel. 6 ({ed. B.M.
Trost, I. Fleming, E. Winterféldt), Pergamon, Oxford,
20 1991, pp. 631-701). |

|
i
The term "amino protective group" is generally known
and refers to groups which areisuitable for protecting
(blocking) an amino group f#om chemical reactions.
25 Typical groups of this typé are, 1in particular,
unsubstituted or substituted adyl, aryl, aralkoxymethyl
or aralkyl groups. Since the |amino protective groups
are removed after the reguired reaction (or segquence of

reactions), their nature and @ size is otherwise not

30 critical; however, those with 1-20, in particular 1-8,
C atoms are preferred. The terh "acyl group" is to be
interpreted in the widest sens% in connection with the
present process. It includes dcyl groups derived from
aliphatic, araliphatic, al‘cyclic, aromatic or

35  heterocyclic carboxylic acids por sulfonic acids, and,
in particular, alkoxycarbonyl, alkenyloxycarbonyl,
aryloxycarbonyl and, especially, aralkoxycarbonyl
groups. Examples of such acyl groups are alkanoyl such

as acetyl, propionyl, butyrfl; aralkanoyl such as
|



anj no] acetyl am no} propionic acid trifl uoro|acet ate, RT* 25 15. 505 AtUGR28E3
(MH) + 430; w? 6&7&@b960 3-ni trophenyl )g-%- {2-(4-(pyri dip Zed 0 698 5

* butyryl am no

3-(4-chloro;3-njitrophen pr | arni no). 30

but yryl ani nd] é‘&lét §$§ﬂ?ﬂ%}é?8ﬁ%m cyé é gau [§m( éé{Ft’Ldl“ -ylamino) -

3-(4- fhl OrObﬁtjﬂrYI@mhﬁﬁyha:EByiamﬁ.éoGpybpdbﬁia yl aat be) - bmf:yfydcam?O] H
acetyl arni no opi onj i o] ta RT* 18.31, FAB-M5 ( M+H) +
464; 35 3- (%,ég{'?g%f o%?pgghsP &5 ﬁé (@ini ({)@%I di n- 2-yl am no) -

but yryl am no] acet yl am no} propi oni ¢ aci d,

3(4-f|uorb he 4- ( pyki din-+ P

but yryl am ng] %:)etg %?rf]'?%% %%%%IEO%I gigc?d?b #gmr@%v@) 66?%?3535 25 fl 8
AUG 2003 F!ﬁ}TtEfmm@@ba(:wawambemyrwymnhy&ci@ﬂ\/p of et hyl t hi onet hyl
(MIM . Par{icul bydyoxy ot gC ups pzyl,
acetyl, ter%3 Eﬁtﬁl%?i)%ﬂﬁﬁé%ﬁl i %g?'(a?l g?\ E)g “ﬁgﬁég%ogn %ﬁ%ngﬁe formul a
| from the‘P‘#tYnhlﬁ:@mbﬂ@]a@%FY%%@%Q%@FQPkﬁBM pFbth spdiumj s@thiure for the
particul a$ pr @& ECflﬁ(@rQEQp'lﬁ)eH?‘EdB {1191381@4?13113 ﬂd%eﬂﬂﬂarﬁ’lﬁ%i\ﬂ- Wit s,
Protectlve ?i %gan C Chem? %ﬂ 2"d e tlo,n New 10 York
1991 ortOp, Jt u%’é FHERPO{ 285 bY BRTTRYG’ BF Bipen 19 st %%ﬁcal on, ]éefd'r"d’r‘ﬂﬁl ene

Verl ag,| Statégaré, -RNeRb Y06k, FARO@A4) (M+H)T 4 yr eover possi bl e; to make use
of variants which are known per se but arelnot detailed here. 15 The BOC
and O-tert-butyl groups can be cleaved off, for exanple, preferably with
TFA irh di cht bf onephehelen-wWwryhrheppt bxBmbel §- 8pynidN+ivin! di oxane in

15-30C, andaypihe) { 94HPn 1 &RPE 30% strength
soI ution of rgll rre)t hmli)gﬁ?ne delﬁwoége%@gm&ﬁie) gﬁ’%gﬁ?{h‘?nﬁ@%o in DMV at 15-30C.

The Al d¢ grdup? casPbehaienviay Y1hifal %bh {PYRsdimTa nbdl ~ net al

catal ysi s iamigd) @um;t»f)ymmnapa@é)ﬁflaﬁnﬂxﬁ@hefcﬁ}eﬂoﬁﬁé al y&did S sodium
t et r aki s(trlgfenyl phosphi ne) pal | adi un(0). 25 The starting conpounds of the
formula I1 % are

- (4-naphthalen-1-ylphenyl)-3-{2-[4- (pyridin-2-yl-

amino)butyrylamino]acetylamino}propionic acid tri-
20 fluoroacetate, RT* 24,80, FAB-MS (M+H)' 511;

acet yl am no} pr opi oui ¢ aC|

- (4-naphthalen-1-yl-2-hydroxyphenyl)-3-{2-[4- (pyridin-
2-ylamino)butyrylaminolacetylamino}prepionic acid,
- (4-naphthalen-1-yl-2-hydroxyphenyl)-3-{2-[4- (pyridin-
25 2Z2-ylamino)butyrylamino]acetylamino}propionic acid
sodium salt,
3- (4-naphthalen-1-yl-2-hydroxyphenyl)-3-{2-[4- (pyridin-
2-ylamino)butyrylaminolacetylamino)}propionic acid tri-
fluorcacetate or
30
3-(2-hydroxybiphenyl-4-yl)~-3~-{2-{4~(pyridin-2-ylamino) -
butyrylamino]acetylamino}propionic acid,
3-(2-hydroxybiphenyl-4-yl)-3-{2-{4-(pyridin-2-ylamino) -
butyrylaminojacetylamino}propionic acid sodium salt,
35 3-(2-hydroxybiphenyl—4~yl)—3—{2?[4-(PYridin—Z—ylamino)-
butyrylaminoc]acetylamino}propionic acid trifluoro-
acetate.



usual l'y kno
met hods’ kno

wn. If they are novel,
wn per se. Conpounds of the forimula Il are obtained,

exanpl e, 3MOfeBH8BBBBI i ng the correspdhditng 2- ani no E@WﬁﬁﬁﬁﬁVQﬁ96%e

het er ocycl e
with the a

in which Qr Qr GBi or 4 ha%e the neanings stated in daiml
p@ﬁ@@j}la&@tmbromoﬁarb@wmteas(Brbe[ - COLPG o fuphere PG

IS a hydrox rotective. group as descri bed above) t he resence of
L base. ARk ke YL L G 35t { DERBORVBEREY fhe & HFUIEARRAY Lt andar q

condi tions. smﬁrpouads ofnetthe:xw@mﬂo@yllv ar e tidhaidwthdiy g peps j Blez-

anal ogous ¢
00/ 48996 -

S i R T

3-(4- naﬁhthalb@ﬁ?lqkpbenybhyB--éﬁcb5 @ﬁyﬂaﬂﬂyﬂbgyearbonyl (Aloc),

am no) pent an
3- (4'-f|uor%

2- ylan1no)peﬂhaankghenmyaosyyaahonp}proﬁM@ﬁlc aci4knitrobenzyloxy-

- 3-(4"-fluor

oxybiphenylg_ 4~y
2-yl am no) p‘gn%%nog{ am né acety 7 ;L%)Gn ry{l%}%%lof: acf?or??odl um saTOC) 10
3-(4'-fluord= zpheynlybaybfphéhwthowyaBbvesziL5 (pyrﬁ-@nmﬁthylsﬂyleth-

2-yl amipo) p
Exanpl e 20:
"CD' gives

propi onat e pyetechivsi d;e:dn@iéwyhra (Boqy t

am no) but yr
am no) - 3-

8%%@99%&91 NofraeRy Y & aqmrs%mf%qu agml bki f4-upsase)at e.

| | to Ex | but
%0 SHETEHDP LBy LBRSIY haBLERTFhm IBFTAC (3 EE s et A 0 ©

2°¢h phenyl)prop|onate hydr ochl ori de mnet hyl

3- (4-chloro-3-nitrophenyl)-3-{2-[4-(pyrid- 25

n-2-ylam t am, na Wt h et Wi
' yham ne) but yeyl, gﬂ% %%Mhordﬂg% ﬁPW§| ? Bt Ylyewise

3-(2- an1noacety|an1no

n pr opi onat e

hydrochlorlﬂ%nerally nown and refers to %roups Wthh are suitable

20

25

30

35

for protecting a hydroxyl‘ group from chemical
reactions. Typical groups !f this type are the
abovementioned unsubstituted<7 or substituted arvyl,
aralkyl, aroyl or acyl groups, also alkyl groups,
alkyl-, aryl- or aralkylsilyl| groups or 0,0- or O,S-
acetals. The nature and size o% the hydroxyl protective
groups 1s not critical becausé they are removed again
after the required chemical %eaction or segquence of
reactions; preferred groups hpve 1-20, in particular
1-10, C atoms. Examples of hyﬁroxyl protective groups
include aralkyl groups such aJ benzyl, 4-methoxybenzyl
or 2,4-dimethoxybenzyl, aroyl #roups such as benzoyl or
p-nitrobenzoyl, acyl groups su#h as acetyl or pivaloyl,
p-toluenesulfonyl, alkyl group# such as methyl or tert-
butyl, but alsoc allyl, alkylsilyl groups such as

iopylsilyl (TIPS), tert-
butyldimethylsilyl (TBS) or triethylsilyl, trimethyl-
silylethyl, aralkylsilyl groups such as tert-

trimethylsilyl (TMS), triisop

butyldiphenylisilyl (TBDES), yclic acetals such as
isopropylidene, cyclopentylidene, cyclohexylidene,
benzylidene, p-methoxybenzylid%ne or o,p-dimethoxybenz-
ylidene acetal, acyclic acet&ls such as tetrahydro-
pyranyl (Thp), methoxymethyl (ﬁOM), methoxyethoxymethyl

they can, however, be prepared ?yAUB 2603

o%iﬁg% e%ﬁ%%y|n8&£$0 oni ackgykoaymougorgfggtqze or 5

Faphenyhd - 3o, ( 4alpyr iatiay: 2-yI -
Ian1? %8§C ¥%¥g1no}prop|onate with nmethyl 3- (2 - am noacetyl



!
mef hyl 3- (4’ -fluorobi phenyl -4-yl)-3-{2- [41(IOW'0I 30 08 AUG 2003

- in-2-yl am Ry baig y4aéHgn no] acet yl ami no} giopi onate; W tgrBigHd /0
3-(2-am noacetyl am no) - 3- (4' -fluoro- bi phenyl - 3- yI ) pr(ﬁ)nat/e 0969

hydrochl ori de net (4" -fluor ny/l 4 ( id- 35
ot hoy by U G (R e 2 L B e
3-(2-am noane{%yammmeBawymmmrmpaeétyyarpﬂe@yﬂaiopmme@ate
hydrochl ori de WD 00/48996 - 26 0 8 AUG 2003 PCT/ EP0O0/ 00969 a gl yci ne

derivative H2N-CH2- ~COOP&, where P& is a hydroxyl protective group as
descri bed apioste, umdgrhylst andar(@-eoicictaicats:] amiGapamds-ofddxeyf4er nul a vV

| J. Oq.
hem' o0 ke iETREL - PLSRALEE pLo SR OM AL AICEEE Ui dehyde R3- CHO
with mal onic acimewrgl amem (@mhaserayd - 4|-ma@h$¢natl@bﬂ-é-sdlp~)@ml
particul jar{y_ pfefeyanhyna Sndfb fyfémlﬁera%@fﬂrﬁ g
eri f| cation

produces the 0-amno acid of the for a VvV where
of this frROBRI) ©F the forrrul a V under standard conditions affords
conmpounds of the fornmula V where R6 is Aor -(CH2)mAr. 15 Conpounds of

theforrrulalll e pr red b upli.n t he _n-am no _aci.ds of the fornula
V whi ch%r &'ribt ectérge %(3' t he §CI(§ Eg’ AEREVIEPINGY R (@y?‘iﬁré’ﬁ‘éfroprl ate

protective kg:rm;or—qﬂflnsrdpler(ﬁﬁ)md}bclﬂbflc(é:m) mOC (O Aor -

(CH2) m Ar, with e de g@-(_ H., ~T tltuent PG3
in the glycine rlgﬁerl%at |%ve((3 &%%h%@flg%ﬂwtg;%l Zp:@t Z‘% |ve group as
descri bed abdovd, Yo it anl aniawlar o ¥ 1 am @onheran s tevet hods  of

pepti de synthesis are 25 described, for exarrpl e, in Hg3uben-Weyl, 1.c.

[sic],_._volunme 15/1]1, 1974, pages 1 to 06. Conpounds of the for rrul al can
be obt arne ng a compound of the formula Il with a compound of
t he Hydrolysis of the methyl esters of the compounds of

Example 20 in analogy to Example 2 (4) results in

3-(3-nitrophenyl)—3-{2—{4—(pyridin—2—ylamino)butyryl—
20 aminolacetylamino}propionic acid,

3-(3-nitrophenyl)-3-{2~[4~(pyridin-2-ylamino}butyryl-

aminoc]acetylamino}propionic acid sodium salt,

3~ (3-nitrophenyl)-3-{2-[4- (pyridin-2-ylamino)butyryl-

aminolacetylamineolpropiconic acid triflucrcacetate, RT*
25 15.50, FAB-MS (M+H)" 430;

3-(4-chloro-3-nitrophenyl)-3-{2-{4- (pyridin-2-ylamino) -
butyrylaminolacetylaminolpropionic acid,
-(4—chloro—3—nitrophenyl)-3—{2?[4—(Pyridin—2—ylamino)-
30 butyrylamino]acetylamino}propiohic acid sodium salt,
3-{4-chloro-3~nitrophenyl)-3-{2-[4-(pyridin-2-ylamino) -
butyrylamino]acetylamino}propionic acid trifluoro-
acetate, RT* 18.31, FAB-MS (M+H)' 464;

35 3-(4'-fluorobiphenyl-4-yl)=-3-{2~-[4-(pyridin-2-ylamino)~
butyrylamino]acetylamino}propionic acid,
3-(4'-fluorobiphenyl-4-yl)-3-{2-[4-(pyridin-2-ylamino) -

butyrylamino]acetylamino}propiohic acid sodium salt,



30 formula 111, and then cleaving off a prjotective group, or xf\geréhg 2@
the radical R6 'whichis A - (CH2) mOH, | - (CH2)mOC (0)A or ) ;&r
intd the radbcap/®B8926H. The conpounds 26f <t he f or nul ard:wmmdammse be
obtained. 35 by reacting a conpound of the fornmula IV with a conpound of
the formul a nd 10f t rting!
‘he rad cal (Mzmah bbh%ﬁ}l%&%\éltﬂ%_' Bo% FHtO r?ééﬂzg’ﬁc@{&&&h(h A&@form_? (CHD)
mAr into tRerFaartarlire prﬁiew%bmg%yl 6 QL 6C IS 200PUPPCTA EPO0 00969
3- (4' - met hybbhphenyhedtyh) - Bet2LohEyliPyEi ¢BR- 2- y! ani no) -

pent anoy| am no] acet yl ani no} propi oni ¢ aci d |sodi um sal t,

3- (4' - net hyl bi phenyl -4-yl)-3-{2--[5-(pyridin-2-yl am no)-

pent anoyd anthRe| a6 ektadTichodf Oﬂh@nk:@m@@hﬂdtsr id‘fl U@kﬁ@ faragekatre, f:FdiB WS}

MFH) + 489; fl tI henyl 2-[ 5 di s
i o) nERE Aoy | RSN v Beh SIS R on: € erpiowr | EEBA

2-yl am no) p aC|
3-[41- (trlfLuﬁéﬁﬁeﬁhgl)ﬁmphaﬁxi @aﬂdxo&ié& [ﬁrbpyttdwa 1roup used

2-yl am no)p t anoyl am. nQ] acetyl a %}1 opi, aC| od| m sal
3-[4- (trlflg8FonéFﬁ?P?glp%ehyl %I JES pyr PRog&Live
2-yl am no) pémbapsy|an Bgpaadet ytraﬂnn@ypyop Ai @da.mmn,t rWilegr odbst at e,

FAB- VS 4( 4 st
3-(3 -clhdlvglr_%sﬁﬁ- Sfj%:rpobolrphen I-4K§F2;e551{%5 f%@?f%mg Groups, 1
2-yl ami no) peRt haeyt arfi$]Acetypea®m neFptepi ontieitdegakt - New York,
3-(3 -Ch: orm9§47fltm@|r C1cY pdwe&} veAD- p'és)sﬁ:,]({jé t&- ﬁl@éﬁél disg- o?fyda's\zrm'anpc)s
pent anoyl ani no] ace m no} propi onj ¢, aci odi u ,

(a7 oh or ¥ AL LR G6F oRPBHBADFE 455 PEs gBe) 8°%p§?Fa+ﬂ]§aLere

yl am no) pent anoyl am no] acet yl am no} pr opi oni ¢ acid tr| - fI uor oacet at e,

FAB- MS ((MrHt. S8de éfad olien %Qﬁk@f}p et '$p%%”y Pl ey GBE, ddy 2Vl

anm no) pent anoyl am no] "acetylramno I'c —aci
(4- napht hal enampwphEnyf?raBlQZWlib- T@ﬁyn|¢dld1@iplr0methane or with

am no) pent aggyL-aai gl 8¢t v am nakprpi Oﬂhq BYBn2OH M 5_30°C, and
the Fmoc group with an approxihately 5 to 50% strength

solution of dimethylamine, diéthylamine or piperidine
20 in DMF at 15-30°C. The Aloc gﬂoup can be cleaved under
mild conditions with noble metal catalysis in
chloroform at 20-30°C. A ipreferred catalyst is
tetrakis (triphenylphosphine)palladium(0) .
| |
25 The starting compounds of tﬂe formula II to V are
usually known. If they are novél, they can, however, be

prepared by methods known per ie.

Compounds of the formula II aﬁe obtained, for example,
30 from coupling the correspondiné 2-amino compound cof the
heterocycle in which @i, Qa, QJ or Q; have the meanings
stated in Claim 1 with t%e appropriate n-bromo
carboxvylates (Br-[CHﬂn—COOPGl,iwhere PG! is a hydroxyl
protective group as described qbove) in the presence of
35 a base, and subsequently cle%ving off the protective
group under standard conditions.
Compounds of the formula IV ar% obtained by a peptide-
analogous coupling of compound% of the formula II with




salt, 30 3-(4--naphthal en-1-yl phenyl)- 3- {é [5-(pyridin-2-yl- 8§ AUG 2003
anlno)pentaﬁ@ybgyhggbsacetylanlno}per%gnlc aci d tri-pdp b PReSeses. RT™

* 24.91 mn, FAB-M5 (M+H) + 525;

gcéfyngyagspﬁappgﬁbggeigl) 3 y&g)yrld (;yr§glgnhgoa9entanoylanlno]

3- (4- napht hthEﬂeSZpyh'phEnyll31m$n6Za[:étﬂ)ymu.dbmp&)ph.onam noapedt anoyi am noj
acetyl anlng% B! g&og acid sodium salt, WD 00/48996 - 27 0 8 AUG 2003
PCT/ EPOO 00969° The ¢ ﬁg?lﬂg reaction preferably takes place in the
presence of a dehydrating agent, for exanple of a carbodiimde such as

di I I b d .
(gcéfngte§lgn1%ép?g%bp§ % ﬁE?%%F¥ B§%n¥%1éey%§droégl Byftftf_or
d||soptopyl%arbamlnﬂiE@nFEmleamahgbacebvlemanpﬂBropmgpanephbéphonic
anhydri de (§9n@a£f1ué@99wuhghfakyﬂgﬁﬁen92~a1§|Ingdqﬁh?§¥k§g9§abﬂry' azi de

or 2-ethoxy-N et hoxycarbony ydroqui n I nert solvent,
f or exanplezhﬁlégéﬂ%iEﬁ“ﬁ?ﬂ?ﬁéé@b@ﬁ]a§95ﬁlé§lHPéﬁF©Pbﬁ%%ﬁane lacgid et her
such as tegéghyﬂrgéytan or di oxane, ai am de such as DWVF or

di met hyl ace ant e, suc acetonit di met hyl sul f oxi de
or in tife p&en% ng?r?ﬁé %y§€°§3 %BH?EY af- Yéhpgré%u§§s(B§F th~about -10
and 40, preferabiyobpéneenoc9laniindDatehelarastipnopioridependsciah the
condi tions pse i en a few m nutes and several days. It has
proved pjar#?cﬁ &Q 3éé gg%%ggeous to add the coupling reagent trBTU

(O- (benzotrlazol-l 20 yl)-N, ,N',N'-tetranethyluroniutn tetrafl uoroborate)

or , O- (benzg&gmg;glzg yl)- NNNI N, N -tetranethyl uroni um

hexaflugrop osphate, because any a_smal|l amount of racem zation occurs in
the predenct” ofFGr@%t FRedxami®otnd<d - B A oA otiETIe DTG s are

formed. 25 a@ipl aCp" ofieespounds of the fornulae Il and/or 1V, it is also
possi bl e towng|O%eg%§&vag)q§5églégggg¥ﬂy§%f§0) 3-(3-nitrophenyl) -
propionate hydrochloride
methyl 3-(3-nitrophenyl)-3-{2~-[4- (pyridin-2-yl-

20 amino)butyrylamino]acetylamino}propionate;

with methyl 3-(2-aminoacetylamino)-3-(4-chloro-3-nitro-

phenyl})propionate hydrochloride

| methyl 3-{4-chloro-3-nitrophenyl)-3-{2-[4~- (pyrid- ol
25 in-2-ylamino}butyrylaminolacetylamino}propionate;

with methyl 3-(2-aminoacetylamino)-3-(4'-fluocro-
biphenyl-4-yl)propionate hydrochloride
methyl 3-{4'-fluorocbiphenyl-4-yl)-3-{2-{4- (pyrid-
30 in-2-ylamino)butyrylaminolacetylamino}propionate;

with methyl 3-(2-aminocacetylamino)-3-{4'-fluoro-
biphenyl-3-yl)propionate hydrochloride
methyl 3-(4'-fluorobiphenyl-3-yl)-3-{2~[4-(pyrid-
35 in-2-ylamino)butyrylaminolacetylamino}lpropionate;

with methyl 3-{2-amincacetylamino)}-3-(4-naphthalen-1-
vilphenyl)propionate hydrochloride




" the formula Il and/ or IV, preferably a preactivated carboxylicg(%chgg 26 a
ABG: 2403

cafbonyl | halide, a

symmetrical or 30 m xed anhydride or an acti

 Residues oMQ fioy4898f for activating 2fe-car~oxyl gPSEFEPH O/ EGOES!
- acyl ation reactions are desc~ibed in the liiterature (for exanple in the

standard wy kg 194Gheas goybans ey et hqdeibater grgapi shen sGhenr {i e,

Geor g- Thi ene- Ver| ag
ré’)?‘ewpl ETRe5ddiVEg BIEBEP( 1§5hﬁfﬁﬁ<§f’(ﬁﬁoﬁqo-veazo|u@)jeér

in situ, fgd

,, 35 Stuttgart). Activated esters ire preferably forned

N- hydr oxysugGintiafideordii& iA¥e 2003 WD 00/:148995 - 61 PCT/ EPOQ' 00969
3-(4'-fluorobi phenyl -3-yl)-3-{2_[5-(pyridin-2-ylam no) -

pent anoyl am no] acetyl am no}propionic acid'trifluoro- acetate, RT* 25.36
mn, FAB-MBonp¥udds 493 Bhe formula V (B-amino acids) can be

pent anoyl AAGTIGEL v nfag Rt Ui Shaergr o sfts 9. org. chen.

pent anoy| am

3- (3" -fl uonaEmhed,- 4-1yl5k-.3- {T2€] Sxepytiidinn- 2£y| ahenoferresponding

pent anoyl ami,npl acet ylsam, no} pr.api oni i d .sadi S .

3-(31-f1 qu&éf%‘rYé%l 3 4% ‘%%?@%B??u gﬁ‘tﬁ*%z-a;{'[gamg’lﬁ%?“i‘b’“ peRtansyl ami no]

acet yl am ndjproopiwitiabbei sotvent uopartacelardy PASIREAPMrHp+CHDY]s

3-(2' -{puoropiphegy! - foy! ledmAd - eRKaNAND: Z¥ba0EE8) the B-amino

pent anoyl am no) acet yl am no} propi onic acid, 1 o .

3-(2' - fl uorstichHehytba- §pymaleo V] sthehf iRii D-§{ ahfheyification of

ge?tzanls)lyl argﬁg_cg] acﬁéllé Zn@apch pr{@gi Ogih@ aCﬂ:cgl_-_ﬁﬁﬂ(H Ulnv sahhder standard
-(2'-fluorobi phenyl - 4- ridin-2- m no) - 6

pent anoy!| arcr‘ﬁ“ﬁjgj &@I%%ﬁ%r%ﬁ%%ﬂ\gggﬁcpé tt}ie%ll){ifb’?%‘!f%c\ét ¥Perer /B v

(M+H) + 493;12@ 3 4 ahh grmbi phenyl - 4-yl ) -13-{2-[ 5- (pyri di n- 2-yl am no) -

pent anpyl am no] acet yl an no} propi oni ¢ aci d,, 3-(4'-chlorobiphenyl-4-yl)-3-{;

2-[5-(pyridin-2-ylam no)- pentanoyl am no] acetyl am no} prdpi oni c acid sodi um

salt, 25 3Lorpasiidsy obf phbaylformpla ITID- pEe( pyrerdinge-5Y agPup)ing

pent anoy! amH0]
510; 3-(3'-chl orobi
on the

PCE M A ALIPT 8P @REC 3G 1" I | WOf O 2£6T BkBLeEABEME (MrH) +

gh_enyl -4-yl)-3-{2-[5-(Pyridin-2-ylamno)-
cid” functionality, either by ‘an appropriate

protective group or, if FR(’ is A, - {CHz} —OH,
20 - (CHz)p—O-C(O)A or -(CH;)p-Ar, with a glycine derivative
PG’-NH-CH,-COOH. The substituent PG’ in the glycine
derivative PG’-NH-CH,-COOH is ali'l aminc protective group

as described above, which is then cleaved off.

!
Conventional methods of p‘pptide synthesis are

25 described, for example, in H{j)uben-Weyl, l.c. [sic],

volume 15/II, 1974, pages 1 to 806.

Compounds of the formula I canibe obtained by reacting

a compound of the formula 1II %with a compound of the

30 formula

III, and then cleaving off a protective group,

or converting the radical RS iwhich is A, - (CH:)n-0H,
- (CH2)x=0-C(O)A or - (CH2)m—Ar in#o the radical R® = H.

| . . ;
The compounds of the formula I [can likewise be obtained

|
35 by reacting a compound of the formula IV with a

compound of the formula V, abd then cleaving off a

protective group, or converting the radical R® which is
|
A, =(CH;)p~0H, =(CH:;)p-0~C({O)A or -{(CHz)p-Ar into the

radical R® = H.



,+
30. pent anoy! ani no] acet yl ani no} pr bpi oni ¢ aci d, 08 AUG 2003
3-(8' - chl ongdigegudod-y! ) - 3-[ 2- [ 5- (pyghdin- 2- yl ani n@r/Ep00 /00969

" pent anoyl am no] acet yl am no} prdpl oni ¢ acid ;sodium sal t,

3-(3' -chl orpbj phen J | am n
pent anoyl a {)'f d"é%/rs}f‘-‘é]r#}%}} 36‘1;2) %)nYJ(c a% git %T bdl‘%Bz a¢EREIRY) FAB- MB
(M+H) + 510;p<h(atlo yidriniyh doj odeetmyl amiryd ) pBep e f be (fxyidids@dﬂuryl salvp) -
pent anoyl ang_npj ac 1 )i _ni 48996 9, AUG 2603 - 28
PCT/ EPOO 06996§J Tﬁ%%ﬂe‘g&%&g rrraI:Y takg2 KE Jalﬁ yn)éjr"":t’m 87 Vent and,
when a car Wyuarrrasl'laieiri@] Mlamimm]anpmxes@me ofacnam adird-fHivedicrg agent,
preferably n| riethylam ne, dinethyl 4niline,

B aacfles 44 {i\'rlﬁiby 33 d;

pyri di ne or qui no | ne al'so be beneficial to ':add an al kal i
metal or alkaline earth rret al hydroxi de, carbonate or bicarbonate or

anot her vweak el o 52l 1,08 i iad Kk prldh JeL ol 31 2038 kal 3 g para et al s,

preferably of _ potassium sodium calcium or caesium base of the forrrul a

| can be cc?n\/}élrat"é‘d’%ﬂ?fl%ﬁf‘%ﬁWIW%%?W%@%MOMW%&H%Cﬂon salt, for
exampl e by 354 'eamﬂmmnum@dM)wmmﬁlm $he- bage- ppd(wfridienacid in

h . Acid | a*|
ui o018 1o T SO S e SEOTBAAS o ogi driry

accept abl e%a:lltu;n SEhJs, it is possi ble to use |norgan| c 20 acids, for

exanpl e sulfurgc ﬁ?ﬂpﬁlMJﬁﬁﬁ) en}gi.'F.J;‘hl 'QB'aﬁbr e éig)frf‘ d

hydrohal i ¢ acids such as l'oric acid o acl phosphorlc
aci ds suclf %aqﬂo)%hﬁ@y@ﬂwm%m@%m@mﬁﬂ#%m c acid al so

or gani ¢ acitds, fiddrqardtiond arrzed-Mhatar) 22%4al.i cycl . aral i phatic,
aromati ¢ or heterocyclic nono- or polybasic car boxyl_i c, sul fonic or
sul furf€ acids, for exanple formc acid, acetic acid, propionic acid,
hexanoi ¢ adi-d(3 'oothalivot - 4A'ct O, u kel an ot 4k v 1 hedeaidecldrol oy @icd idh -

OCtadecanmilfﬁaﬂknéyﬁ@ﬂééhévﬁéﬁino]acetylamino}propionic acid,
-(3'-chloro-4'-fluorobiphenyl-4-yl)~3-{2-[5- (pyridin-
2-ylaminc)pentanoylamino]acetylamino}propionic acid
20 sodium salt,
3-(3-chloro-4'-fluorobiphenyl-4-yl)-3-{2-[5- (pyridin=-2-
ylamino)pentanoylaminc]acetylamino}propionic acid tri-
fluoroacetate, FAB-MS (M+H)* 527;

'25  3-(4-naphthalen-1-ylphenyl)-3-{2-[5- (pyridin-2-yl-
amino}pentanoylaminc]acetylamino}propionic acid,

3-(4-naphthalen-1-ylphenyl)-3-{2-[5- (pyridin-2-yl-
amlno)pentanoylamlno]acetylamlno}proplonlc acid sodium
salt,

30 3-(4-naphthalen-1-ylphenyl)-3-{2-[5- (pyridin-2-yl-

amino)pentanoylaminolacetylamino}lpropionic acid tri-
fluoroacetate, RT* 24.91 min, FAB-MS (M+H)' 525;

3-{4-naphthalen-2-ylphenyl)-3-{2~[5~ (pyridin-2-yl-
35 amino)pentanoylamino]acetylamino}propionic acid,
3-{4-naphthalen-2-ylphenyl)-3-{2-[5- (pyridin-2-yl-
amlno)pentanoylamlno]acetylamlno}proplonlc acid sodium
salt,



30 diethylacetic acid, malonic acid, succinic acid, pinelic a qj Ub I C
acld, maleic acid, lactic acid, tartariclacid, nmalic acid, ﬁ é ?@B
gluconlc a@KﬁDOk&ﬁﬂﬂ&nc acid, nicotimt 4acid, isoni@@MIEP@OJ&DQ69 met hane-

or et hanesul fonic acid, benzenesulfonlc adld

adanmant anecar boxylic aC|d p- tol uenesul fonic acid, glycolio acid,

cyclohexan
met hyl
propionate

anal ogy to

FSOB&???IGJthﬁe

-am noacet yl am no) -

é4 uor o- 2- r,OX hen

BRI Ot 15§ EICL Phasy Searhots Ry BE phBrG) < 431 ) - 3. (2-
5 [5-(pyri diy-dmday mamzamm @mwtﬁ,ﬂma’:}mmmwpl onate Exanpl e
19: Hydrol ysis of the(g; qﬁgﬁ?fég¥ﬁ flggb op§¥¥§¥£odllmld%) ﬁﬁaggle 18 in

3-(3- nitronn@ﬂyl)fé&{ékéﬁpl@yrpdopaﬂeyhaaphompenaahggkade (compare
ani no] acet y| am no]

3-(3-ni tropﬁT@ﬁﬂ) nggl Ogllg%pyrc: glgh izgl)ém o‘f%%rﬁ¥a%%?/?pq%r m no

acetylan1nahprob+®nhoxgﬁﬂdesbdxBﬂ@@hﬁnyl 1,2-dihydroquinoline, = in

3-(3- n&bro

am no] acety an1no proptonic acid trif
(MrH) + 444;s98R 3- (8Schl SHEBLGH MRS,

a{he%& S 3" .égI\Lénénybg'ngm?{ié”hnﬁ)a@%@'fe%@@éﬁ hydrocarbon

uor oacet ate mn

pent anoyl amé@&ﬁﬁiﬂdﬁm&@] l@ﬁfOpcﬂﬂﬁbk@n@,Cl@, amide such as DMF or

3- (4-chl t d | _
peglta(r:loyfglorﬂlﬁlﬁﬂm ro%)ﬁ%ﬁ# oBorﬂ (Iglcllrl Iéldfaﬁ Y, aa?tfegonltrlle, in

3-(4- chIonﬁihquﬁybphenybesdé24{ﬁ5 (fxyri dhe- 29Wa£ﬁnu§ 26f these

mn,

pent angyl an Rl acel y! am neLRLQRL POEEs 2%k a4 | U 26batna RTp, 18. 67

3- (4'-fIuomMﬁﬁﬂnﬁmdy4b®¢We%D{@ ang- @@yrlﬂhﬁ ZegcadPAofime depends
pentanoylaWh?QhﬁgeéaﬁéfiﬂaﬁQrQQé@néﬁda§édﬂetween a few minutes and

20

25

30

35

several days. It has proved gartlcularly advantageous
to add the coupling reagent ﬁBTU {O- (benzotriazol-1-
yl)—N,N,N',N'—tetramethyluroniub tetrafluoroborate) or
- {benzotriazol-1-yl)- N,NJN',N'—tetramethyluronium
hexafluorophosphate, because %nly a small amount of
racemization occurs in the pqesence of one of these
compounds, and no cytotoxic byproducts are formed.

1
|

In place of compounds of the fbrmulae I1 and/or IV, it
is also possible to employ deﬂﬁvatives of compounds of
the formula II and/or IV, pﬁeferably a preactivated
carboxylic acid, or a carbonylihalide, a symmetrical or
mixed anhydride or an activeiester. Residues of this
type .for activating the carﬁoxyl group in typical
acylation reactions are descﬁibed in the literature
(for example in the standard w#rks such as Houben-Weyl,
Methoden der organischen Cheﬂie, Georg-Thieme-Verlag,.
Stuttgart). Activated esters &re preferably formed in
situ, for example by adding %HOBt (1-hydroxybenzotri-

azole) or N-hydroxysuccinimide.

35 trinmethoxybenzoic acid,
i e 0 enboni c
aci chl or op enox acetic aC|d aspartic acid utam ¢ aci d, prollne

gl yoxyl i c &&i&d; COPR ﬁPﬂlcr%%?ﬁlonpéﬁ&ﬂﬁﬁﬁ#ﬁbﬁeﬁ@%ﬁ

Jed i Q)fV\OaOOéléﬁgaﬁatlﬁ Qq@mﬁ}JG £&93 e:&CﬁBlEDOGﬂO%GQ Wi th

1) - w3a{12 [ X8 i di F228y| aditno) -



-

!
30, 3- (4! -1 uor obi phenyl - 4-yl ) - 3-{ 2} [ 5- (pyri di n- 2-yI ami no) - 08 AUG 2003
pent anoy| agj (Hq?¥§gggnﬁno}propionic—a@ld{sodiun1saIﬁFT/EP0°/°°959
3-(4' -fluorobi phenyl -4-yl)-3-{2.-[5-(pyridin-2-ylam no) -

pentagzélsgjﬁgﬁﬁf§y|a }E£é¥§¥u§u§f)3@1921fﬁikﬁ@fpﬂiﬁg@;ﬁl@miﬁgf‘24-66
mn, - ~ +—9ﬁé§ o . : _
3-(:1' l—fl uorQk tRhedyl ari y ) ade { P14GLIPYRT AP RORLG| afi T} - JeitaRi%ni no]
acet yl am no} pr.opi oni ¢ acid, - FAB-MS '(M+H)* 493;

3- (4 -f1 uor ‘e%w@- y&r%j'-%f (%-15-(pyri di n- 2=yl ani no) -

pent anoyl am no] acet yl am no} propionic acid sodiumsalt, WO 00/48996 - 29

avp~ integrin inhgbi - Lo -glucpse-12phesphat edinn2phl amienémono- and
-di sul f nicéakédskg?éfé%%iﬁgsglfur?c icid._SaLts gﬁ&h physi ol ogi cal | 'y
unaccept abl pemcansyléninekaaprilaBi P aPESPIREA pE“lSEd to i sol ate and/ or

purify the §_?gnpfg{}g§oﬁiphéﬁyigﬂnylla-B;—{Q}l[5hépythéinhanﬁl,laméﬁﬁ'bﬁunds of
the fornula™l ‘Can i

hydr oxi de opentanbyhalano) AFGLY S ing metal, In partlc?lar
al kal i netaP_Qg-ak&ab&aﬁipﬁéhleﬂPaﬂ)—Gr{Enﬂé-ﬂﬁérlggncgryégﬂaﬁaiﬁg

ammoni um salts. The_i nventian el Lo ikhe gempoungsidliiotde
formul a9 aE@BFéPﬁQlFQlEP;FﬁFE§&§ﬁéB?ﬁg%?%l%%;sioIogicalIy accept abl e

saltJs or sgkg@h@&,aaneMBveM+ﬂ5+pﬁ%@ﬁaceutical i ngredi ents. The invention
further relates to conpounds of the formula | according to !Caim1l and

i bi tor 5. 325 2Thd TaeremepbRTaNsd Ao 5U6 4 d ATE Gosibutas ST The  f or mul a
| accor di “9Pte%t!agoéjl@nﬁi:@]%deltgdlramwsﬂ@ipigim lagisocept abl e salts or
sol vates for, Use _For SO indy11% 4198336% - (fir izt e 2-Paeiilry) -
pentanoylamino]acetylamino}propionic acid sodium salt,
3-(2‘-fluorobiphenyl-4—yl)-3—{2—[5—(pyridin-2—ylamino)-
pentanoylamino]acetylamino}propionic acid trifluoro-
acetate, FAB-MS (M+H)" 493;
20
3-(4'-chlorobiphenyl—q—yl)-3—{2—[5—(pyridin-2—ylamino)-
pentanoylamino]acetylamino}prqpionic acid,
3-(4'-chlorobiphenyl—4-yl)—3-{2—[5—{pyridin—2—ylamino)-
pentanoylamino]acetylamino}prdpionic acid sodium salt,
25 3—(4'—chlorobiphenyl-4—yl)-3-{2—[5—(pyridin—2—ylamino)—
pentanoylamino]acetylamino}prdpionic acid trifluoro-
) acetate, FAB-MS (M+H)" 510;

3-(3'-chlorobiphenyl—4-yl)—3-{2—[5—(pyridin-Z-ylamino)-
30 pentanoylamino]acetylamino}pr¢pionic acid,

3-(3'—chlorobiphenyl-d-yl)—3—(2-[5—(pyridin—Z—ylamino)—

pentanoylamino]acetylamino}prbpionic acid sodium salt,

3—(3'—chlorobiphenyl—4-yl)-3-{2—[5-(pyridin-Z-ylamino)—

pentanoylamino]acetylamino}propionic acid trifluoro-
35  acetate, FAB-MS (M+H)" 510;

3—(4'—methylbiphenyl-4-y1)—3—{2-[5-(pyridin—Z-ylamino)—

pentanoylamino]acetylaminc}propionic acid,

e converted m%%EBBiégég%ékgE gX2APLB4$ AR YA pot assi um



conbi nati on of selective relates to the use of a integrin inhi étc@-ﬁ
sel ected sel ective dvP3 int egrin inhibitors fromthe group of 2&@31

with

i nhibitors

PCT/ EPOQ 00869 eegbihed \Mdﬁmalslq) e€ikye pY33eCodi ggdh ppiih s%ﬁ_'\ﬁé-‘rtﬂ \r/g duci ng

sel e VROLAFHI6 sel ective avP6-s@Bective int egrRQTABREYIAQPENt egrin

integrin inhibitors inhi bltors i nhibitors or g AUG 2603

conbi ned with_selective avJ3 avo6. 35 iint egrl ni nh| bitors, «ré?fg

a phar mace @1 %al WHeh alC%ﬁ?%h Pag: Eﬁt h8l 8ge
i nt egrdmsaay@3bendiag ayedt,antek Mt A8y W 004480896 ba28 RGEH EP 0 0

t he

al 1pr s 58 Sencia,

/ O 0%~ 9AU6 2003 | yor ohi Henyl 4- yI (pyri d-
in-2- y(l) ani rﬁﬁpen?ﬁﬁSfr%XﬁFﬁ'&Pgacetﬁ] Wih Lﬂ?hyl or
3- (2- anbnoagpeind Bima10) - 3- (4' -chl oro- 5 bi phenyl 4- yI )prop| onat e

hydrochl oride methyl 3- (4 ' -chl or obi phefyl -4-yl) _3- { 2-- [ 5- (pyrid-

i n-2-yl am no) pent anoyl am no] acetyl am no) propi onat e; WI th met hyl
3- (2- am noak temglam Isn - Be( Perciiariel 1ﬂob|a(mbngzh &NWa)lpr apebait er

hydroohlor'é%kallne earth metal hydxox1de, carbonate or

N

10

15

20

25

30

35

bicarbonate or another weak #cid salt of the alkali
metals or alkaline earth %metals, preferably of
potassium, sodium, calcium or c?esium.
|

A base of the formula I can bé converted with an acid
inte the relevant acid additi&n salt, for example by
reacting equivalent amounts ofithe base and of the acid
in an inert solvent such ias ethanol, and then
evaporating. Acids particulaﬁly suitable for this
reaction are those which brovide physiologically
acceptable salts. Thus, it is ﬁossible tc use inorganic
acids, for example sulfurici acid, sulfurous acid,
dithionic acid, nitriec acid, ﬁydrohalic acids such as
hydrochloric acid or hydrobromic acid, phosphoric acids
such as, for example, ortho—pﬁosphoric acid, sulfamic
acid, also organic acids, i$ particular aliphatic,
alicyclic, araliphatic, aromatic or heterocyclic mono-
or polybasic carboxylic, sulf&nic or sulfuric acids,
for example formic acid, acetﬂc acid, propionic acid,
hexanoic acid, octanolic %cid, decanoic acid,
hexadecanoic acid, octadecanoic acid, pivalic acid,
diethylacetic acid, malonic %acid, succinic acid,
pimelic acid, fumaric acid, mﬁleic acid, lactic acid,
tartaric acid, malic acid, citfic acid, gluceonic acid,
ascorbic acid, nicotinic acid, isconicotinic acid,
methane- or ethanesulfonic aciﬁ, benzenesulfonic acid,.
trimethexybenzoic acid, adamantanecarboxylic acid, p-
toluenesulfonic acid, glycelir acid, embonic acid,
chlorophenoxyacetic acid, aspar&ic acid, glutamic acid,
proline, glyoxylic acid% palmitic acid,

parachlorophenoxyiscbutyric acip, cyclohexanecarboxylic
|



| mef hyl 3-(3'-chl orobi phenyl - 4-yl) - 3-{2- [5-§(pyri d- 08 AUG 2003

- i n-2-yl ani ngg pey} @@yl ani no] acet yl aninghpr.opi onat e;
" 3-(2-am noacetyl am no) 3-(4'-methyl 15 bi phenyl -4-y ) 2 JeBt [Ydoeo

| ) propi onate
hydrochl ori de nethyl 3-(4'-nethyl bi phenyl -4-yl)-3-{2-[5-(pyrid-
i n- 2-yl am no) pent anoyl am no] acet yl am no} propi onate; wth nethyl

ﬁ- 82- am noacetlyl an‘ir:mmjhﬁ [41 :Q-O(_zﬁamijfridwemyelh alm_yfdr)hchi-m:wewl-l-iﬂ%%dﬂ{d;_@Pi onat e
rochl orig net t uor onet i phenyl - 4- -3-{2-

[% (pyri di n }édy?%%%}f%%%f éYr?LPE%%}%%P?Y%&QE%?B%P%?gnat e; 25 with

met hyl 3-(2- anm moackey | ad-nd)'—X (W@ retd-onaxybiphenyl-4-yl) -3-{2-

fluorob phegy4ﬁﬂ¥giafﬂ0?p§§%£anV€§§€€$§giQﬁlﬁg Qgétylamlno lpropi-

3-(3 -chlor uor obi

[ 5-( pyr| di rraY84 am no) pent anoyl am no] acet'yl am no}pro- pionate; 30 35 with
met hyl 3-(2-am noacetyl am no) - 3- (4- napht hal en-1- vyl phenyl) propionate

hydr ochl ori de net hyl 3-(4-naphthal en-1-yl phenyl)-3-{2-[5-(pyrid-

i n-2-yl ani E3geRkenkY! ani no] acet yl ani no} propi onate; w th nethyl

3-(2-am no Iyd i\é)) v3- (ﬂh@amaﬂwleneateygpheﬂﬂylthepr@&h @s of

hydrochl or| (4 n hth henyl 2-]5- ( i

in_2-yH8ni o n]Io | Hhi 3?%3?’?&‘5{%3? h%’t ef%ﬁ Jle %G 2603 WO

00/ 48996 - 30 PCT/ EPOO 00969 The invention rel at es to the Use of a

conbi nation, 0 int _q n fromth group of

sel ective anBvI g% I?ﬁétle%%en& hhi gé Qénlgl nedéwl t¥1 il vtea%?ﬁ 6 integrin
i nhibitors ar@m@owe/@mgwhomme@nm dqidbitors conbl ned) with selective

avf,36 i ntegrin dnidiaiy pr3selecdd y@@@é@.g.{}tﬁgﬁﬁbmmg S conbi ned

with s hectlve avj 35 |ntegr|n I nhi bj t'ors _and conbi ned W th ective

av136 t EGHITP ) FTRE BB | RIRP IR AR & QhiaiheRkit i cal for cancer
3-(3-nitrophenyl)-3-{2-[5- (pyridin-2-ylamino)pentanoyl-

amino]acetylamino]propionic acid trifluorocacetate,
RT* 16.07 min, FAB-MS (M+H)' 444;

20 3-(4-chleoro-3-nitrophenyl)-3-{2-[5-(pyridin-2-ylamino)-
pentanoylamino]acetylamino]lpropionic acid,
3-({4-chloro-3-nitrophenyl)=-3-{2-[5- (pyridin~-2-ylamino) -
pentanoylamino]acetylamino]propionic acid sodium salt,
3- (4-chloro-3-nitrophenyl) -3-{2~{5- (pyridin-2-ylamino) -

25 pentanoylaminolacetylamino}propionic acid trifluore-
acetate, RT* 18.67 min, FAB-MS (M+H)* 478;

3—(4'-fluorobipheny1—4—yl)—3—{2;[5-(Pyridin*2-y1amino)—
pentanoylaminc]acetylamino}propionic acid,

30 3-(4'-fluorobiphenyl-4-yl)=-3-{2+<[5-(pyridin-2-ylamino) -
pentanoylamino]acetylamino}propionic acid scodium salt,
3-(4'-fluorobiphenyl-4-yl)-3-{2-[5- (pyridin-2-ylamino) -
pentanoylamino]acetylamino}propionic acid trifluoro-
acetate, RT* 24.66 min, FAB-MS (M+H)® 493;

35 |
3-(4'-fluorcbiphenyl-3-yl) -3-{2+[5- (pyridin-2-ylamino} -
pentanoylamino]acetylamino}propionic acid,
3-(4'-fluorobiphenyl-3-y1)-3-{2-[5-(pyridin-2-ylamino) -
pentanoylamino)acetylaminolpropionic acid sodium salt,



10, therapy, there being suppression on the one hand of angi ogepési gofzﬁmhe
bl opd vessel s growin |nto t he tum)ur thriough inhibition of the av

integrin r¥e dr439 or of the avj1%dntegrin receBF8/EPARA0886Bhe ot her
hand of tumour devel opnent through inhibi t‘l on of the 15 a46 integrin

receptor. Bked, nvertj,]lumgsreel at espliosphetéase nhpntBalbhembhen of an86| ective
(xv33 integrin inhihitors. and/or selective cavbs and sel lve a

integrin i nfvBi %?’?lfcor Pr SAuciHy ¥ pﬁg}ﬁﬁ’ééﬁt |ac?&lds §a]tc%§1t F"6¥F‘| ng

di seases ahyedicdtoed cailtlly canuergcepicdb has nmia:ﬂ;$.asesfof solaxdmpﬂurmur S,
angloflbromat05| o 1€ I ental fiprenla 0 o]

sarconma. ) s §(§Iteect'edE8§rrpo%n S 6*) (EB ?%g%ﬁ a :Eaﬁ O‘ﬂa YD %hgl’tl cul ar,
sel ective avf@®uanas avfi36 i egfonmnéeeptlor dmbhi i orcst}aee I hsndd bel ow

a) 3-{2-[5- 0 nt
azzet yf am[ ng}%%?%%&l@éh%frg é] ?ym‘“ﬁ%n% )C%‘r?loﬁg‘%@:ﬁé% d %lt ri PFuor oacet at e;
b) 3-(4- netilpx- 3- nxampﬁ;heny$9>d314m{2 P5- (@Qﬁﬂﬁﬂq@yn Hivgroxide or

2-yl am no | _ami cet vl iioRi d | ate: c
5] T o) RELRRALAT I ACeRY %@@igﬁgggg GeAgd 1 phyoseasst )

ami no) but ylayllkélrhlnolnﬁéétlyl 9ﬁ1 n%}]ﬁ@%bi‘ ni L2 &} d r‘t’e’r‘-‘la‘lff | 6t o&BéPat EDE)
3-{ 2- [ P ( 4cERtREHRYdiHigh a2mskaninn @)as.anoy| ani no] -

acetyl arnino}-3-(4-trifluoromet hoxyphenyl )propionic acid trifluoroacetate
or -- 5 8 pcTJEsoaroo 0 8 AUG 2003 WD 00/48996 3_ { 2_ [7-
(4- et hyl pyhiedi baZeypkanhi no}sheptedreydsamtionothacetompounds  of the

yl ami no} - 3f(o%gnh| rarophlenyl%(péé)fag c agid, |c1aim and  their

3-{2 ['-(4-methylpyrid amn)hep andylamno]acet-

yl ami no} - 3%@@SmQﬁQﬂﬂﬂﬂ%MﬂrﬁQﬁﬁnﬁﬁﬁkeaéaﬂ sodirurpcslatatess @s {actjve-
(4- methy| pyhis@iddc@uidEinghHepian@d ani no] acet -

yl am no} - 3-(3-ni trophenyl ) propi oni c acid t‘l’l fluoro- acetate, RT 20.98 mn,
FAB- M5 ( M+H) + 486. ‘
The invention further relateé to compounds of the

formula I according to ;Claim 1 and their
physiologically acceptable Qalts or solvates as
20 integrin inhibitors. |
1
The inventien also relates t$ the compounds of the
formula I according to EClaim 1 and their
physiologically acceptable sal#s or solvates for use

25 for controlling diseases.

The 1invention further relat%s to the use of a
combination of selective intedrin inhibitors selected
from the group of selective quB integrin inhibitors

30 combined with selective avBé integrin inhibitors,
selective avff5 integrin inﬂibitors combined with
selective avfé integrin inhibitors or selective avf3
integrin inhibitors combinedi with selective avfi5
integrin inhibitors and combined with selective avfé

35 integrin inhibitors, for produ;tng a pharmaceutical for
centrolling pathological procqgses influenced by the
integrins avB3 and/or avp5 and &VBS.



: |
Examle 18: 10 In analogy to Exanple 2, 5(pyr|d|n2ylamn0) MG 2003
. "DE! giVves d‘pﬂ %g‘ggret hyl 3-(2-ami nOMe{—yI am no) - 33@/@% -
ydroc

propi onate oride 15 nmethyl 3-(3-niitropheny 1)-3-{2-[5-(pyridin-2-yL

ani no) pent anoyl ani nol . acet I m _ -@-”BP' B 4o
(2- am noacet yl afi% ;’l %(%Z?hlﬂgo%r%qrﬁq{%ﬁ 4u lh (PH [ 53-(pyri

heny r opi onat e
hydr ochl or |ge.zoynmrnyd>) Beydanhy baniBo ha@%bhémm?lergﬁl%a EPyri d-
i n- 2-yl am no) pent anoyl am no] acet yl am no} propi onate; with methyl
3-(2-am noacetyl am no) -3-(4*-fluoro- biphenyl-4- e _
hydr ochl or i Wetmet hy mSeyl - f | uct ol PHEmAace iy a I?Syr{% _P_-{:_' H)yrl HOTR
in-2-vyl ngent afoxl 95373 PQL&ESBX{:énh Qk@&ﬁﬂ!bﬁldée wi th net hyl

ﬁyérzoim P e ok S AR - -5 05 PTG

i n-2-yl am no) pe b Hehagguxhaﬂbmebptgmammabéprwpnhnﬁﬁﬁhyl
3-(2-am noa&étgl g?hgﬁ%{ gﬁb -fluorc- biphenyl -4-yl)ProPi onate hydrochl ori de
35 net hyl 3(3-f|uorob|phenyl 4-yl)-3-{2-[5-(pyri d- in-2-ylan no)

pent anoyl ani nel,. acet ykafy 0o} pr opt ohesre; nowkedt weahimoB=3 2L At %%1‘&5? | ami no)

i Ziab  paphEpbar g PepRERBLE A8 Bsngelar | de WD 00748996 - 31 0

3- (bi phenyl - 4-y| )neah@z-[53<p:wr@hhozomahﬁwbyﬁembn- b$T hpy ARy Tid-
acet yl am no). pl‘%pl n%(ilp%gl nfolﬂ%qrg@q@qta@t&yﬁalleﬁ}@d:o@amamMS of the
p

fojrmula I articular, selective avj35 anc (xvf36 integrin
receptor inhi bltors are |listed below a)

3- {2 [ 4- (4- nRtAY! Pyr bdichya- yLambAgkbeinynykast pdkmiacktJHAAT npethyl-

}-3-(3- 5 g if Ibul(gh%rlrjeiftlh”bx_yyplhepn églporno&&eor}ly dr%céhfi odidd | uoroacetate or

methyl  3- (4'-methylbiphenyl-4- -yl)-3-{2-[5- (pyrid-

in—2—ylamino)pentanoylamlno]acetylamlno}proplonate,

with methyl 3- (2-aminocacetylamino)-3-[4"'-

20 (trifluoromethyl)biphenyl-4—yl]propionate hydrochloride

methyl 3-[4'- (trifluoromethyl)biphenyl-4-yl]-3-{2-
[5—(pyridin—Z-ylamino)pentanoylamino]acetylamino}pro—

pionate;

25 with methyl 3—(2—aminoacetylamino)—3—(3'-chloro—4'—
fluorobiphenyl-4-yl)propionate hydrochloride
J methyl 3-(3'—chloro-4'-fluorobiphenyl—4—yl)-Sh{2—

[5—(pyridin-Z—ylamino}pentanoylamino]aCEtylamiHO}PrO'

picnate;
30
with methyl —(2—aminoacetylamino)—3—(4~naphthalen—1-
ylphenyl)propionate hydrochloride
methyl 3-(4-naphthalen- 1-ylphenyl)-3- {2-1{5-(pyrid-
in-2—ylam1no)pentanoylamlno]acetylamlno}proplonate,
35

with methyl 3-(2- aminoacetylamino)—3-(4-naphthalen—2-
ylphenyl)propionate hydrochloride

methyl 3-{4-naphthalen- -2-ylphenyl)-3- {(2-[5-({pyrid-
in—2-ylam1no)pentanoylamlno]acetylamlno}proplonate or



10, b) 3- (3-nitrophenyl) --3-{2- [5- (4rmethylpyridin-2-yl- qg AUG 2003
am no) pent anoyl am no] acetyl am np} propi onijc acid tri- fluoroace

Sel ect ed cHHANABLHE6 the fornula | whd@h-are, in 1?C§‘dﬂﬁ°@m0&r959sel ective
avP3, (cvP5 and av136 integrin receptor inhibitors are listed bel ow a)

3-{2-] 4-_(4m hthﬁ't@lbﬂ FefladdN0o) HUlthley 1248 NBF- a combination of
g;:egyl(gmmn;) - 3- ((4- et hr\{{__?gfgln'z mm%ogafgéce f:l céon;t rt':tfule u%rr%%%et ate; 20
am no) but yrof a@eﬂ@]c&(ie'tew aKfBBO}Dﬂiﬂ@cyﬁﬂmC :amibimrs f latedbaare: awethe)
2c§at2yl[gm( ﬁé}nﬁfh%tlzll%/rl dl‘frhj%ro a%‘g%}g %9%ﬁ§%8f%hl cSELPGtive  ovBS
e il i e iR

n p
o i’;eafwfﬁwmsggimnlm (i bopotact dums ast o ankaarn
Cparti culariyplaly e LAk Ut el odlts ngg@eeb%ga Rt Ilmtegfr% a

therapy or for jcontrolling pat og| ca rocesses which c
i nf | uenced IhifHE axR.egfPhS pavmislcwgd/@r Péhﬁp@aézﬁ@t&\?@é F9r p&afredl ar for a

cancer 10t haftam, s 8 dgscki Q?@lr%o%uggére%stﬂ&% i 5% e@Hen ohahithidor 8£0 8 AUG
2003 V\DOO/489S§> -r PCT/

3- (4- et hyla-@%ﬁqerr@p?fe%yl of. 3tps. %{%a meYESPPYT i fARRWing  into the
yl am no) he&am@drarﬁmg;] t_'yrlllai’ﬂ):l,tﬂﬂ}rpl’@f)l eneCOcaBBd;mtegrm receptor

3 (4 et hy | St opheny el 2L QLM AL & VLA Bfhe:

3- (4- et hylha'hdﬂ bfopherrqur) ae{zelpgmentmwmmdnh;z;tlon of the

yl am ng}he fﬂo}proplonlc acid tri- fluoroacetate, RT
2710 e, PR N (R TS0 \

The invention relates to the #se of a combination of
selective oavP3 integrin inhiﬁitors and/or selective
avB5 and seiective avf3e 1ﬁtegr1n inhibitors for
20 producing a pharmaceutical f?r controlling diseases
associated with cancer, such ‘as metastases of solid
|
tumours, angiofibromatosis, retrolental fibroplasia,
hemangioma or Kaposi's sarcoma. i
25 Selected compounds of the f@rmula I which are, in
particular, selective avp3 ani avBé integrin receptor
inhibitors are listed below:
a) 3—{2-[5-(4—methylpyridin-Z-yﬁamino)pentanoylamino]—
acetylamino}-3~(4-chloro-3-nitrophenyl)propionic acid
30 trifluoroacetate; ‘
b) 3-(4-methyl-3-nitrophenyl}-3-{2-[5-{4-methylpyridin-

2-ylamino)pentanoylamino]acetylaminolpropionic acid
trifluorcacetate;
c) 3-{(4-methyl-3-nitrophenyl}- 3#{2—[4 pyridin-2-yl-

35 amlno)butyrylamlno]acetylamlno}proplonlc acid tri-
fluorocacetate

d) 3-{2-[5-(4-methylpyridin-2- yhamino)pentanoylamino]-
acetylamino}-3-(4- trlfluoromethoxyphenyl)proplonlc acid

trifluorocacetate or



3-{2-[6-(4-nethyl pyridin-2-yl am no) hexanoyl am no] acet -

yl gn‘i no}- 3- hg railhrag@genyl ) propi oni c -aci &, - PCTJEPOOIOOS)USBB AUG 2003

3-{2-[6-(43’w Phylpyridin-2-y|arrtino)hexadoylanino]acet- ] .

yl ami no} - 3- (3- ni trophenyl) propi.oni.c Ac) thiPdbyResabhpylsnino] acet =

3-{2-[ 6- (4-3mdt2mll 5y Tﬁ%%%i%ﬁi%ﬁ?ﬁgfﬁgﬁgﬁzylanino%aget-

yl am no} - 3-(13midd pre @A) propren et RF PP HFubrd- acetate, RT* 18.27 min,

FAB- VB (M+H) ¥ 472 OL 3_%%52{5&?’5 311y openy) heptaroydananRREeRAyr i di n- 2-

20 yl ani no)3rebdmblT ShHo} y aninqépro iO”ECaEghdsodium salt,

3- (4- chl or oy Barti s pphenytyiGeqRhep sl \MEARERYr By Fidin-2- or-

ylanino)hexano%lffinﬁlﬁg " | (191 p DIy Daint nat hepsearyrAd R 3¢

3-(4-0N&N(§3{ Il ob enyﬁ§jégi2.-%6-;4-netg%EEyH(ﬁg&@- 2brifluoro—

yl ani no) hexangyi Aot Adt 48etyrBAPIABY b BHPBAIC acid tri- fluoroacetate, RT

23.33 mn, FAB: (I\/g\lfl) Foz_sgg.mgxarrpne—ms: (MtEanat88y to Exanple 2,

7- (4-i net hyPp§FREFA- 2-yfam no)- 30 hexanoic acid "LM gives with methyl

3- (2-am noacet yl am no) - 3- (3-ni trophenyl)- propi onate hydrochl ori de net hyl

3-{2- [7- (4-ne | gygr.i di n-2-yl am no) kept-. 35 ,

anoyl am no] éé@pg%m@m)-& 3- ntyophenyl yg epideRateylemdnel &N 861 ithe

met hyl €8t efln janaRdY%dy® tH Beanpl e’ 2 (4§v results in WD 00/48996 - 32 0 0

AUG 2003 PCT/;EPGREI0Y es)

3-{2-[5-(4-methyl pyridin-2-y, .l am no) pent anoyl am no]j -

acetyl am no}-3-(4-chloro-3-nit r'ophenyl) Rr.oRi_Qni I-Gh1i trrdgHetgyloacet at e;

b) 3-(4- net hyd 13- ninetbphenyr)(23AME Pﬁg}é&ﬁa&%ﬁﬁ;ﬁlp%—?ﬁ n b5 e

2-yl ami no) pent ano L N} @csdiyl ¢ rdeno} propi oni cacid trifluoroacetate;

-{23[4-(pyriQﬁ?Eﬁg%$Qé2§}3-(4:QE;h¥ké§ﬂg%¥fyﬂgﬂmd9f§%(pyridln—Z—yL-

anino)buByryIamrﬂﬁ%@é%ylam%uﬁl opionicdcid tri- gkgoroacetate;
amino)pentanoylamino]acetylam;no}PrOPlon d

‘ » _ - - .t O-—
with methyl 3-{2—aminoacetylam1no)-3—(4 chloxo-3-mitx

phenyl)propionate hydrochloride

20 methyl 3—(4-chloro—3-nitrophenyl}-3-{2—[5-(pyrld—

in-2—ylamino)pentanoylamino]acetylamino}proplonate;

with methyl 3—(2-aminoacetylamino)—3-(4'-f1uoro—

1-4-yl)propionate hydrpchloride
3-(4'-fluor0biphenyl—4—yl)—3—{2—
ylamino]acetylamino}propionate:

bipheny
25 methyl
in-2-ylamino)pentano

[5-{pyrid-

3-(2-aminoacetylamino)—3—(4'—fluoro-

with methyl .
biphenyl—B—yl)propionate hydrochlorlde g
30 methyl 3—(4'-fluorobiphenyl-3-yl}—3-{2-[5—(pyrl

in-2-ylamino)pentanoylamino]acetylamino}proplonate;

with methyl 3—(2—aminoacetylamino)-3—(3'—fluoro-

biphenyl-4-yl)propionate hydrochloride .
3-(3'—fluorobiphenyl-4—yl)-3—{2—[5-(pyrl

hyl
> o propionate;

in-2—ylamino)pentanoylamino]acetylamino}

ith methyl 3-(2—aminoacetylamino)—3—(2'~f1uoro-
Wl

biphenyl-é—yl)propionate hydrochloride



| am no) pent anoyl am no] - 10 d) 3-{2-[5-(4-methyl pyridin-2-yl 003
acet yl am no}-3-(4-trifluoronmet hbxyphenyl)propionicacid trifl uor(gaaceﬂfufﬁ g
yri di n- 2- y mdmoegeaen- e) 3-(bi pheny3t4-yl)-3-{2-[ PCOPEP00/00969

oyl am no] acet yl am no} propi oni cacid triflu roacet ate; 15 f)

3-{2-[4-(4 thy, 1] A 5o _

acetyl am ne?El??h( ?l,:‘; ﬂtgs)lr O%thzgp%{)p%g[ﬁ]% g’ﬁphﬁ op égtm Cfa;{(zi-ll %[nrcf)f eunotr oacet at e;
rmet hyl pyr iodi- afung|aceig) agni iy RﬁQRqul ryipuoyoaeyfate.

p} propi oni caci dtri-- ani no)pentanoyl am no]l acetylam n 20 fl uoroacetate;

et y1 amt S SR ERTPOITS | BNCRYF) prOPNGH: oot ST | dsfoacepat
acetylanmn 3 r e p caci acéfat e;

rmet hyl yr iglirti-cAridr, Séléc{::?'v@l 'vae@ﬁ{&) {62- :{rﬂtéc%:ﬂ'ﬂ opkeBpeaei dtri- 25
am no) butyryl am no! acet]%/?l ng noe}d eLiOI‘ oacet at e; Lam no)butyrylam no]- j)

3-{2-[4- (4-

acetyl ;am n?}) @«(l{@-t[rql-f(lm-@r(r)am?t e mmlmﬁgﬁ@ltarmﬁddgm oacet at g;
~am no) pent anqyl.ami.no ri.din

acet yl aPn nGf e%y(l?nﬁnic;}l L?B r‘éﬁdsc) éﬁcﬁrc?ﬁlrc?/nﬁ%of%éget ate or.

- met hyl pyr itdiif-12rofloa clEt a3 3>rn| t rophenyl ) - {2 [ 5- (4]
10 b) 3—(3-nitropheny1)—3—{2-[5-(4%methylpyridin—2—yl-
amino)pentanoylamino]acetylaminb}Propionic acid tri-
fluorcacetate. i

. Selected compounds of the fo&mula I which are, in

15 particular, selective avB3, @vBS and avpBé integrin
receptor inhibitors are listed below:

a) 3-{2-[4~(4-methylpyridin-2- y#amino}butyrylamino]—
acetylamino}=-3-(4-methyl-3- n1tr¢phenyl)proplon1c acid
trifluorcacetate; ‘

20 b)) 3-{(3-nitrophenyl)-3- {2-[4-(41—methylpyr1dln -2-yl-
amlno}butyrylamlno]acetylamlno}proplonlc acid tri-
fluorocacetate;

c) 3-{2-[4-(4- methylpyrldln 2~ ylamlno}butyrylamlno]—
acetylamino}-3-(4- tr1fluorometh¢xyphenyl)proplonlc acid

25 trifluorcacetate;

d)y 3-{2-[5-(4-methylpyridin-2- ylamlno)pentanoylamlno]-
acetylamino}-3-(3- tr1fluorometh@xyphenyl)proplonlc acid
trifluoroacetate or

e) 3-(3-nitrophenyl)-3-{2-[5 -(QLmethylpyridin 2-yl-

30 amlno}pentanoylamlno]acetylamlﬂ#}proplonlc acid hydro-
chloride. 1
Particularly suitable for use #or producing a pharma-
ceutical for a therapy or for tontrolling pathological

35 processes which can be influencéd by the integrins avB3
and/or avf5 and avf6, in pdrticular for a cancer
therapy, as described abové, are the integrin
inhibitors 3



: !
anj no) pent anoyl ani no] acet yl ani no} pr opi oni gaci d hydro-. 35 chl or D AUBh 2003

. invention fyrther tes to the use of.selective int in inhibitors

. sel ect ed fr‘%ﬁn &ﬁé"éﬁ%gp of 0 g AUG 200%7 VO 00/ 48996%‘&%}?2&6%%3({)’ 00969
met hyl 3-(4-nmethyl -3+ni trophenyl)-3-{2-[4-(6-

met hyl pyri di n- 2-yl am no) but yryl ; am no] acet yl am no} propi - onate. 5

Hydrol ysis f ( 3hﬁe€§%b¥ﬁ §§E?6%héﬂyﬁgabog¥ -1g- Eﬁaﬂgkﬁygpy§ﬁalﬁe§ults in

3-(4-nethyl-3-nitro met hyl'p
yl am no) but Y#3m&me h %@@@y%@rﬁv}% ﬁﬁébvéﬁménaépaoza;emc acid,

3- (4- et hyl 33(plhéoRPENYL N1 8rbghéAyl H-= Het(bylfeyr(udfn@tﬁylpsyemamﬁ)z-

but yryl am no] acet yl am no} propionjc acid sodium salt

3- (4- methyl ¥ ‘H’r??b‘bﬁéﬁwyl%m{‘?o]QC?EY%PWP#)QFPHFHHQC acid sodium

yl am no) but ¥yt am no] acetyl am np}propionic acid 15 trifluoroacetate; RT

et i ST e BT 3PP o bR ERRA B 301 2 R R R Lo BB SR P 22y

3- (2- am noagksyimoi nexaleydametdbybe8t plandroppeoplidnpeopiconat e tri-

hydr ochl ori ge 8?698% §té4 t?f'i? HiBVOPQE”M§ CeR bl [$§éf'”9th'

yl pyri di n- 2- Yani no exano ant hoJ acet /I am no oplon ate; with nethyl
3-(2- aﬁlnoacetylgnlno) 3- (3 ni trophenyl)- propionate hydrochl ori de nethyl

3-(3- nltr0p@302l1631i§m%€h§ ﬁ?i@%pyny@aﬂmé%axxhamQﬁmsmaeﬂam no]
W

acetylanlngig |onaé g

3-(2-anino %ﬂ%n 7 {3-PHLEPPRERY B RFPPLONbReRAGES” pr opi onat e

h?/dr chl ori Elefzmeshi(h r3eiHyE}_hj/f)I@xB—El-jfﬂ.mﬂli]ﬂﬁyhé:xSn{)?iélﬁlﬁé} HEéh-l 35 f
yl pyri di n-2 am n exanoy] am no { Mmool pLa |on ate. rolysis o
'he” aboveneht ?oh%a?nﬂt DTSLLPEPACh AEPOYOBTbRELPLERY Ooa Ut S LYE] |
15 3-{2-[6-(4-methylpyridin-2-ylamino}hexanoylamino}acet-
ylamlno} 3-(3- nltrophenyl)prop;onlc acid trifluoro-

acetate, RT* 18.27 min, FAB-MS (M+H)® 472 or

3-(4-chloro-3-nitrophenyl)-3-{2-[6-(4-methylpyridin-2-
20 ylamino)hexancylamino]acetylaminol}propionic acid,

3-(4-chloro=-3-nitrophenyl)-3-{2-[6-(4-methylpyridin-2-

ylamino) hexanoylaminc]acetylamino}propionic acid sodium

salt, ‘

3- (4-chloro-3-nitrophenyl)-3-{2-[6- (4-methylpyridin-2-
25 ylamino)hexanoylamino]acetylamino}propionic acid tri-

fluoroacetate, RT 23.33 min, FAS—MS (M+H)* 506.

Example 17:

In analogy to Example 2, 7-(4-methylpyridin-2-ylamino}-
30 hexanoic acid "LM" gives

with methyl 3—(2—aminoacetylémino)—3-(3-nitrophenyl)-
propionate hydrochloride
methyl 3-{2-[7-(4-methylpyridin-2-ylamino) hept-

35 anoylamino]acetylamino}-3-(3-nitrophenyl)propicnate.

Hydrolysis of the methyl ester in analogy to Example 2

{4) results in



anal ogy to Exanpl e 2 (4) results in wo 00//48996 - 33 0 8 AUG ZﬁQﬁ‘ 20“3
PCT/ EPO0/ 00969 a) 3-{2- [ 5--(4-nethyl pyridin-2-yjiam no)pentanoyl’a 'Wg]

acet yl am ndfQ NG44&39&r 0- 3- ni t r pphenyi $Br opi oni ¢ aci PARIBRARACRRGR ate;  Db)
3-(4-nmet hyl - 3-nitrophenyl )-3-{2-[5-(4-nethyl pyridin 5

2{¥I?21?O)Qﬁgtﬁﬂpw4ﬁﬁln@4ﬁéﬁﬁyl ﬂi@pﬁpzOpl@ﬁiﬁapp@ntéhéyygmpﬁs?Late
pyridi n-

niitro
aim 1) but YA TR Y 2 7o) b OFT A LREPRRERTL PEPREPBE of artsid
| am no) pent@m&lmwwc}etiﬂed) 3- {2 [ 5- (4 rret hyl pyri di n- 2- y, acet yl am no)
-3-(4-trifluor xy.phen on| roacet te;. ..
yri f:li n- 2-y|t§ %T{)éﬁ?%ﬁyf ? %11? % % rg T%tl% BVt 38 W o]
acetyl afi no&-wlmnmmx;ﬂe:mtiamwylimM@h&mayhamﬂﬁoTproplonlc acid
3-{2-[4-(4-e 1?1.2 yLamno)butyryIamno]
acetyl am no ,3%‘]3(%5){ LOr OfTet hpxyphenyl ) propi oni cacid trifl uoroacetat e;
4- et hyl pyrc)dl3ﬂGQ-r9¢thng-}3Sn%Br¢[P1n¢lmphb1ﬁ+bZSL'{ 24Pppr {dip}Prvbioni cacidtri -

gn}go%ge?z %%gyggﬁQ%§¥%%gﬁ%q£Eé¥&iémwﬁgﬂﬁfgﬁgghléa”‘Qﬂ%ﬁytyrxhqnlno] h)

acetyl am no} 1\ (R FREFNA - 3- ni t r pphenyl ) propi oni cacid trifluoroacetate;

met hyl pyri diy m2rydr5- (4-methylpyridin-2- yﬂamlno)pentanoylamlno]-
acetylamino}-3-(4- trlfluoromethpxyphenyl)proplonlc acid
trifluorcacetate;

e) —(blphenyl—q-yl)—3-{2—[5—(p&ridin-Z-ylamino)pentan-
oylamino]acetylamino}propionic écid trifluoroacetate;

15 f) 3-{2-[4- (4-methylpyridin-2-ylamino)butyrylamino]-
acetylamino}-B-(3-trifluoromethbxyphenyl)propionic “acid
trifluoroacetate;

g) 3-(3-nitrophenyl}-3-{2-{5- (4~methylpyridin-2-yl-
amino)pentanoylamino]acetylaminb}propionic acid tri-

20 fluorvcacetate; %

h) 3-{2-[4-(4-methylpyridin-2- yﬁamino)butyrylamino]—
acetylamino}-3-(4-methyl-3- nltrophenyl)proplonlc acid
trifluorcacetate;

i) 3-{3-nitrophenyl)-3-{2- [4-(4hmethylpyr1d1n 2=yl~-

25 amino)butyrylamlno]acetylamlno}proplonlc acid tri-
) fluocrocacetate;
j) 3-{2-[4-(4~-methylpyridin-2- yﬂamlno}butyrylamlno]

acetylamino}-3-(4- trlfluoromethbxyphenyl)proplonlc acid
triflucorcacetate;

30 k) 3-{2-[5-(4-methylpyridin-2-~ ylamlno)pentanoylamlno]-
acetylamino}-3-{(3- trlfluoromethpxyphenyl)pr0p10n1c acid
trifluorocacetate or
1) 3-(3~n1trophenyl)-3-{2-[5-(4}methylpyridin-2-yl—
amino)pentanoylamino]acetylamin%}propionic acid hydro-

35 chloride. |

The invention further relates to the use of selective

integrin inhibkitors selected frbm the group of
?



i), 3-(3; nltrophenyl) 3-{2-[4-(4 propionicacidtri- 25 0§ AUG 2003
. an1no)butyr et yl am no} fluoro etate I am n - ])
' am no) but g B et v1 am 8¢ Py eHod AIEY
acet yl ar ni no) - 3- (4- trlfluoronethpxyphenylJproplonlcaC|d trifluoroacetate;
Lami no) pent anoy %ol - 30 k)P -F4gtlsIraityannendin--2yl 2aclé-yléar ni no)
-3-(3-tri flnonopes WM Y ) £ Db Pivh ERE ﬂarﬁirhéj[y@é C&h 8L E) Pfopi-
-met hyl pyri di n-2 1) 3-(3- nltropheﬁ§I¥ ¥ }Ptops
anlno)penthR%H%nn no] acet yl ami n6} propi onic acid hydro-. 35 chloride, ical
for controlling for prod90|ng a pharmaceut pat hol ogi cal processes
| wenged By die Jl S0rl D3 33y U, 2995, ALY (38 0. 9049999 - 55
3- (4- et hyl ¢43- maswiptem ) - 3-{2r-[ 4- (pyri m di n-2-yl -
am no) but yryl am no] acet yl am no} propi onic aci d sodium salt,
3-(4-nmethyl -3-nitrophenyl)-3-{2-[4-(pyrimdin-2-yl- 5
anino)butyr@d@ﬁﬁm&ﬂhﬁkﬂ%ﬁ&&ﬁﬁﬂﬂ&ﬂﬂnﬂknﬁxiZnﬁQft&ﬁmeﬁhyknxmﬁﬂﬂmﬁzh RT 16.33

mn, FA18- 1 nolacetyl N
3- blphenyl g fﬁ¥%y %ﬂﬁnﬂ Q’aﬂiﬁ?&?r?ﬁkpnlc aci
yl am néfacety{4ns oI lejxﬁ - {6-methylpyridin-2-

3- bi phenyl yhdﬁhﬁ%ﬂﬁhﬂykjﬂaM1dﬂ(hdbékbﬁﬁﬂﬂdmﬁﬁﬂﬁﬂﬁd&c acid sodium
an1no]acetylﬁgino}proplonlc acid sodiumsalt,

3- bi phenyl 3-{2-[4-(pyrimdin- 2--y|an1no)butyry|
am no] acet yi-afi-metnydpd omick mgiheeriyl f 4 3rofrbajcet ei-ene iy 12 4hi A 2y, FAB- MS

(MtH) + 462@fg%ino)butyrylamino]acetylaminp}propionic acid

15 trifluoroacetate; RT 20.10 min, FAB-MS (M+H)* 458

Example 16:

In analogy to Example 2, 6-(4-@ethylpyridin—2-ylamino)-
hexanoic acid "KL" gives

20
with methyl 3-(2-aminoacetylamino)-3-(4-methyl-3-nitro-
phenyl)propionate hydrochloride
methyl 3—(4-methyl—3~nitrdphenyl)- 3-{2-[6-(4-meth-
ylpyridin—~2- ylamlno)hexanoylamlno]acetylamlno}proplon—
25 ate;

with methyl 3-(2-aminocacetylamino)-3-(3-nitrophenyl)-
propionate hydrochloride j
methyl 3-(3-nitrophenyl)-j—{2—[6-(4-methylpyridin—
30 2—ylamino)hexanoylamino]acetylamino}propionate or

with methyl 3-(2-aminocacetylamino)-3-{(4-chloro-3-nitro-
phenyl)propionate hydrochloridei
methyl 3-(4-chloro-3-nitraphenyl)-3-{2-[6-(4-meth-
35 ylpyridin-2-ylamino)hexanoylamino]acetylamino}propion-
ate.

Hydrolysis of the abovementiﬁned methyl esters 1in
analeogy to Example 2 (4) results in




3-(4- rrethyl 3-nitrophenyl)-3-{2-[5- (pyrlmdln 2-yl - am no) 08 AUG 2003

Loty R R AREEA N0 OLPY P C 8 P oyt ZUBRRACIRER ami no

]acetyl am no}prop ionic acid sodium 20 salt,
3-(4- nethybr3&ﬂtﬁﬂﬁﬁﬁ%ﬂdmeﬁhXprﬁiixnnzkaﬂmﬂmp»@antanoylamlno]—

t 25
3 b1 pheny| e S n%}fép’gyn% Ipeopi sRLoacekRG of
yl am no] acétryllfd{wlﬁﬂi}qﬁﬁﬂﬁ%m c acid,

3- bi phenyl 14- v~ @;&&tﬁﬁﬂ(ﬁwﬂmﬁgb&m aiﬂmpépwﬂ eNG¥d th AP yoldin-

acetyl am No; propi oni c aci d sodi um sal

3- bi phehyl MWH@RWM%%W@%%%W%@W“% acid
am no] acet)ﬂﬁrﬁlﬁf&ﬁﬁéﬂ’ﬁé: acid trifluoroacetate. Exanple 15: |In anal ogy

to Exanple 2 : nmet h ridin- h yri |d"EF" gi ves 35
with methyl€!3 3('2L4ar‘?‘ieritd'&>éet %‘Y(ag 233 EJ% {ﬁ L5HeAY propi onat e
hydr ochl or izgdgnd) &ﬁu@mmﬁﬂﬂ% ﬁ(ﬁﬁ:&POO’ &@ﬁ(&g Theriirventi on

relates to 1heO Use eI ective integrin | nh| bitors selected fromthe group
of oylamn 5) e{ (4 met hyl pyri di n- 2-~I am no) pent an

acet yl ai n@}) 3—({@-cl}ﬂ-o(r4(rmaatrhytlrmmm-)%xdmr@m@mruasmﬂarrmmbacet at e;

hyl pyri di n-doe -ty (24 ORI D Reiirds fBlionic acid

2-yl am no) pent anoyl am no] acet y] Jam no} pr opi on| caC| tr| fl uor oacet at e;
in-2-yl - )3 IMNGRIAGALE S t rophenyl )-31-{2-[4- (pyrid 10
aninO)bUtYQM|@mﬂﬂﬂﬁﬂgﬂyd4ﬂnylﬁ434¥24mﬂ4¥#yﬁhdiﬂ*24ylam1no)pentan—

W oylamino]acetylamino}propionic écid trifluoroacetate;

15 £y 3- {2 {[4- (4-methylpyridin-2- yiamino)butyrylamino]-
acetylamino}-3-(3- trlfluoromethpxyphenyl)proplonlc acid
trifluorocacetate; ‘
gl —(3-n1trophenyl)~3—{2-[5—(4%methylpyridin—2—yl—
amino)pentanoylamino]acetylaminb}propionic acid tri-

20 flucoroacetate;
h) 3-{2-[4-(4-methylpyridin-2- ylam1no)butyrylam1no]~
acetylamino}~-3-(4-methyl-3- nltrpphenyl)proplonlc acid
trlfluoroacetate, |
i) 3-(3-nitrophenyl)-3- {2-[4-(4+methylpyr1d1n 2-yl-

25 amino)butyrylamlno]acetylamlno}proplonlc acid tri-
filuorocacetate;

3) 3-{2-[4-(4~methylpyridin—2—yiamino)butyrylamino]—

acetylamino]—B—(4—trifluoromethbxyphenyl)propionic acid

trifluorcacetate;

30 k) 3-{2-[5-(4-methylpyridin-2- yiamlno)pentanoylamlno]
acetylamino}-3-(3- trlfluoromethpxyphenyl)proplonlc acid
trifluoroacetate or
1) 3-(3—nitrophenyl)—3-{2—[5-(4Fmethylpyridin-2—yl—
amino)pentanoylamino]acetylamin#}propionic acid hydro-

35 chloride, {

for producing a pharmaceutical for contreolling

pathological processes influeni;d by the integrins avB3

‘

and/or avpB5 and avpe.



t ,fl a e; oylanino]- uoroace d) j 08 AUG 2003
. 3-{2-[5-(4iﬂpknﬁgﬁ§géhn-2-y!|am|un¢xggan acetyl am peir/EP00/00969
-3-(4-trifldoro oxyphenyl ) propionicacid trifluoroacetate; ino)pentan- 15
e) 3-(biphenyl-4-yl)-3-{2-[5-(p.yridin:2-yl i oo
oyl am no] ach(ﬂ'éqﬁtﬁ‘d}lp"ri{)'ﬁ?loq’ﬁﬁ Wk'ﬁ?ﬁ%’oeglakpe‘{ﬁlt%%dlr)f)z yl _
3-{ 2- [ 4- (4-SBtsyl i 6 Tar i Bd eno) uti Mriy) pndpiogr i @c etad iahi ngpdium
-3-(3-trifluoromet hoxyphenyl)propionicacid trifluoroacetate; n-2-yl- 20 Q)
3- (3-nitrépdnyl) -3- { 2- [ 5- (4!-nethylpyridi anino)pentanoyl anino]
acet yl ani nj 3} pr-ggs iy a@-+ieh t ropHdnupl ostet 2t B4 - (ryd drojding2-yl-
3-{2-[4-(4-net hyl pyridin-2-yl am ) ‘ Do id tri-
acetyl aRi n ml@%’ﬁ@?ﬁq%%?f%éypig% %%}r%rp?%ln?%%%ip S5 trif1 uor oacet at e:
n-2-yl - i )fRdRoaddtapheryT )18 I2-fin ( FAEtNy| Pyt ddiidtri -
am no) but yryl am no] acet yl am no} propi oni ¢ fluoroacetate; lamno] - j)
3-{2-[ 4- (4-nethy|pyridin-2--{Ianino) butyry 30 , _
acet yl ani noj-@BigHenyl 4 upk odre %Tb&yﬂ@ﬁ%ﬂ%ﬁ#%ﬁﬁtﬁﬁ%ﬁ&ﬁ?ﬂ??§¥¥uoroacetate;
oyl am no] - k) 374314 Sat frami Ay} Pyép do: &-4¢1i @ no) pent an
10 3—biphenyl-4-yl—3-{2-[4-(pyrimidin-2—ylamino)butyryl-
amino]acetylaminc}propionic acﬁd sodium salt,
3—biphenyl—4—yl—3-{2-[4—(pyrimﬂdin—Z-ylamino)butyryl-
amino]acetylamino}propionic acid trifluorocacetate, RT
24.45 min, FAB-MS (M+H)" 462;
15
3- (4-methyl-3-nitrophenyl)-3-{2-[5-(pyrimidin-2-yl-
amino)pentanoylaminolacetylamino}propionic acid,
3—(4—methyl—3—nitrophenyl)—3—{2-[5—(pyrimidin—Z»yl—
amino)pentanoylamino]acetylamino}propionic acid sodium
20 salt,
3—(4—methyl-3—nitrophenyl)~3-{2-[5-(pyrimidin-2—yl—
amino)pentanoylamino]acetylamino}propionic acid tri-

fluorvacetate or

25  3-biphenyl-4-yl-3-{2-[5- (pyrimidin-2-ylamino)pentano-
ylamino]acetylamino}propionic acid,

) 3—biphenyl—4—yl-3—{2—[5-(pyrimidin—2—ylamino)pentanoyl—
aminojacetylamino}propionic acid sodium salt,
3-biphenyl—4-yl-3—{2—[5-(pyrimidin-z-ylamino)pentanoyl—

30 aminclacetylamino}propionic acid trifluoroacetate.

Example 15:
In analogy to Example 2, 4- (6-methylpyridin-2-ylamino) -

butyric acid "EF" gives

35 |
with methyl 3- (2-aminoacetylamino) -3~ (4-methyl-3-nitro-
phenyl)propionate hydrochloride




acetylam no)-3-(3-trifluoronethi oxyphenyl )propi onicacid trifl uorﬂ)ﬁcﬁjgtf ?r
35"1) 3-(3-nitrophenyl)-3-{2-[5-(4j-nmethylpyridi n-2-yl-acid 60
am No) pent WRYPRAMABBIEacet yl ami np} pr epBdnikc hydr ochl RCTKEPOO/OQRERIUCI Ng A
pharmaceutic4l for cancer therapy, there |bei ng suppressi on on the one hand
of angi Ogenﬁﬁélevénon ?r%q_%tﬂg O&:{ 4@19@611 >% ﬁqgﬁpqg 04X rin

3-(4-nmet hyl - 3-ni trophe é rrethl yridin-2-

yl ami no) pen%%b‘%%‘?ﬁﬁo?%%%??? r’rfﬁ%’}‘pFB& BﬁPéPa@ﬁd trifluoroacetate. 5

Exanpl e 13:3) nsan@LpgymomEmmayrzmA épwamﬂbm anybaawam%yu c acid
"GH' gives wth et 2-am noacgtgl am no f -3-nitro- 10

phenyl) pro%?%%%%m%ﬁ}o%ﬁ or FtoRet ltmph%nyl proplonlc acid
4-mehyl ¢ 3: Al benyte; 3-{2-[ 4-

idi(n-g?ylgtnloﬂ%o i:@@ ﬂni( élac{et [ rri(ﬁyi:on:)?o te, or 'tg rret$ I

o o o T R R D e e B PO} P 2D OP B £ St by Bp BB AP T e et hyl

3-{2-[4-(pyI+yn£him@}yémnaMQmemqu]acénpyamino]propionic acid
tyl am l t I | to Ex le 2,

2oety! am nols e isBLabenylyl prov onat e, in analoay o, Sl

3- (2- ani noacket ¥t amrn@yhslfﬂ—mtmphenmltrﬂ— phéhypypiophoday k-

o ochkor | e, Stk o dntL ibe Sy Pkl RDNSRYbodsd 2 Syt me s

i n-2-yl am no) pent anoyl am no) acetyl am no}’pr opi onate or w th net
(2- am noakEi9F a#FREILBE (4- bi phenyl yl ) - propi onate hydrochl ori de met hyl

{2- %5 (PM?)”Bd{B-EBykaﬂm@@h? PN@Yh - 2391?m1no)pen?anﬁilamlgo]— f
am no] acet yl anj np} - 3- e i onat e e rolysis o
The ot hyl ety thnnt he e Db LagES %&%ﬂw%h%y SRR ORIt ¢ Banpl & 2

(4) resultstrihfluoroacetate;

h
[

3-
3-

15 e) 3—{biphenyl-4-yl)—3—{2—[5—(pyr1d1n-2—ylamino)pentan-
oylamino]acetylaminol}propionic bcid trifluoroacetate;’
) 3-{2—[4—(4—methylpyridin—2-yﬁamino)butyrylamino]-
acetylamino}—3—(3—trifluoromethbxyphenyl)propionic acid
trifluoroacetate;

20 g) 3-(3-nitrophenyl)-3-{2-[5-(4-methylpyridin-2-yl-
amino)pentanoylamino]acetylaminb}propionic acid tri-
flucroacetate;

h) 3-{2-[4-({4-methylpyridin-2-ylamino)butyrylamino]-
acetylamino}—B-(4—methyl—3—nitrbphenyl)propionic acid

25 trifluorocacetate; |
i) 3-(3-nitrophenyl)-3-{2- [4-(43methylpyridin—2—yl—

: amlno)butyrylamlno]acetylamlno}proplonlc acid tri-
flucroacetate;

j) 3-{2-[4-(4-methylpyridin-2- ylamlno)butyrylamlno]

30 acetylamino}-3-(4- trlfluoromethpxyphenyl)proplonlc acid
trifluorocacetate;
k) 3—{2-[5-(4-methylpyridin—z—yhamino)pentanoylamino}—
acetylamino}—B—(3—trifluoromethbxyphenyl)propionic acid
trifluorcacetate or

35 1) 3—(3-nitrophenyl)—3—{2—[5-(4Lmethylpyridin-2-yl-
amlno)pentanoylamlno]acetylamlnp}proplonlc acid
hydrochloride,
for producing a pharmaceutic%l for cancer therapy,

there being suppression on the one hand of angiogenesis



- 35 -, PCI/EP

35,3-(4-rrethyl-3-nitrophenyl)-3-{2!-[4-(eri m di n- 2-yl -

. am no) bhtyry@bpgﬁgggtyl am no} propi anisg acid, 0 8 AUy 00%%39 48996 -

AUG 2003

0969 of the bl ood vessels igrowing into the tunour through

i nhi bition gf he avii énte rity re epéoriang/or of the avl35 integrin
receptor, and!HATRERSLRBFNARARAPBENY Whodr ( 2ddvel SpRErt YL RYEGER N4 bi ti on of
the avJ36 iypl&gind)pbntaeneplanindhecetyvenion pebgtieaito the; use;ief

sel ective ayv33 lintegrig inhi bitors and/or selective avP5 and sel ective
(xv(36 intebF th'FRRPBFELRE sel ected from the group of 10 a)
3-{2-[5-(4-nmet hyl pyridi n-2-yl am no) pent anoyl am no] -

acetyl argi noi}-{%héféptlgggro- 3-nitroophenyl ) propionic acid trifluoroacetate;

b) 3-(4-net ophenyl) -3 {2-[5-(4-met hyl pyri di n-

2-yl ami no) pent anaybgpi te] &sempllieard nodplrps oni dimed dvldkineibdtpr bacet at e;
C) f>|(4 met c¥la?’!‘@h“890§§yl)?3%l{2'[4'(p%’ri di n-giyl - am no) butyryl am no]
acet yl am no} propi oni c”aci ri uor oacet at e;

3-{2-[5-(4-net hyl pyridin-2-yl am no) pent anoyl am no] 20 acetyl am no)

- 3- (4-triflyoromekhpgy Pheny ) iR L0 Oy B tho £ £ 31 | 405 Oa6eL 28 61 ©€o-

3- (bi phenyl - 4-yl iri-S- 2-,%5-% yrigi n-é- | ami no) pent an-

oyl am i8] acek§ &M REYBHBPF %i Rydner l%f“i"g]?uoroacet ate; f)

3-{2-[4- (4- met hyheyniyti n-32- (dlams o) Byt mop )y 25-3- {2-[ 4~ ( im—

acetyl am no%-B-ﬁ%;t fi;f!.L g; et hpx ﬁgﬁg Légiﬁﬁi 5‘3{8}8%9 tri:frmlc-)lrrgacet at e;
0) 3 (3-ni tiSbheryt et ol PatyaRLERINGY peRERERIpS) BEOPiohate 62

am no) pent anoyl am no] acetyl am nb}propionic acid tri- fluoroacetate; 30 h)
3-{2-[4-(4-get Y| myddh n- 2-30 LA NI IUE A HE DDl =3 - (4-b 1yl) -

acetyl am no} - 3-(4- rretkgyl -3-nj %r b[ﬁ}enyl )pr%ipi onrﬁ?] aci (d tlﬁqﬁnfor%a)cet ate; i)
3- ( 3- niltr ophEPRT §RALE 2DYArpgb kT KY€ pyri di n- 2-yI -

am no) but yryl am met Rget yi s -Nag-prapd i i rec2 Oy tdmitno) butyrylamino] -

acetylamino}-3-(4-biphenylyl)propicnate.

In analogy to Example 2, 5-{pyrimidin-2-ylamino)pent-
20 anoic acid "HK" gives ‘

with methyl 3-(Z-aminocacetylamino)-~3-(4-methyl-3-nitro-
phenyl)propionate hydrochloride

methyl 3-(4-methyl-3-nitrophenyl)-3-{2-[5-{pyrim-

25 idin-2-ylamino)pentancylamino]acetylamino}propionate or

with methyl 3-{2-aminocacetylamino)-3-{(4-biphenylyl) -
propicnate hydrochleoride
methyl 3-{2-[5-(pyrimidin-2-ylamino)pentanoyl-
30 aminolacetylamino}-3-(4-biphenylyl)propionate.

Example 14:

Hydrolysis of the methyl esters of the compounds of
Example 13 in analogy to Example 2 {(4) results in

35 |
3-(4-methyl-3-nitrophenyl)-3-{2-[4- (pyrimidin-2-yl-

amino}butyrylamino]acetylamino}lpropionic acid,



35 fluoroacetate; j) 3-{2-[4-(4-nethylpyriidin-2-y~am no)butyryl g@g ]
acétyl ami no) -3-(4-trifluoronmethpxyphenyl)propionic acid tri fI ggq ;
WO 00/ 4899640 &B/4889AUG 2003 PCT/ EPOBE08969 Exanpl d’Cm/ERQﬁ/eﬂfw&ﬁgy to
Exanmpl e 2, 4-(6-nethyl pyridin-2-ylanmino)- butyric acid "EF" gives 5 with

met hyl  3- (%@mtﬂ@aqeidé@%e@keis(ﬂgmmg, 3nRbl rare PhaR¥LY RHORLRAAT €
hydr ochl ori de mnet hyl 3-(4- rretﬁ -nitrop hen yl)-3-{2-

met hyl pyr i dwﬁlzmy‘fﬂa% na%ﬁbﬁr rﬂd]fa%%m aﬁ?fﬁ%%%pﬁndgﬁat ef tdhan

anal ogy tﬁ ; +ﬁ%@grﬁn(ﬁe6§bﬂ&!£|pyahdl Bn%t{lzza@th@)r haﬁ@nto@WQdLﬁi-nSCﬁlﬁﬂhd " |F)G
gives wt t a ety Q).- met tro- pheny
propi onat e Cﬂ%‘fﬁ%‘%ﬁ’ﬁ%}é? detrﬂfeci“}ﬂ}f r@’ -8%ni Fg% ‘f{é) ) ARteanid (g

met hyl pgri dieeeptybam no) pent anoy! | am no] acet yl am no} pro- pionate. 20

Exanpl e 12: Hydrolysis of the nethyl esters of the conpounds of Exanple 11
in anal ogy to Exanple:2 (4) results in } 3- (4-nmethyl-3-nitrophenyl)
-3-(2-;[4- Tmbrnﬂdmﬁqnmanﬁ me2ate25 to the use of selective avf3

| am but )
1 e o)t 5oL o oo 1L DB SIMGCEELS iy 50, o0Ro585 811y
nol acet yl andvi®dg m@?ﬁ%ﬁ% @éﬂ%b%@di%@e%%q:te rom the group of
3- (4- mgphyl 53- :’E‘-LIfﬂmwlde@ﬁﬁﬁpiﬂiéﬁnl@lpl@r@i’ﬁé&bé‘r‘i@an@@lamlno]—

yl am no) but yryl am no] acetyl amno! p opi oni ¢ aci trifluoroacetate or
3- (4- net hy [ 4&2hy13 %hyiﬂ; ¢l e SR RSAY i pRgRionic  acid
yI am no) pertt:a;npylhmm@e}m@éyl amri o} prop| oni ¢ acid, 35

3-(4- nEthyI gu{i£%£¥ﬁ9q)3~nitrogheé f“%rW%Pyﬁ'fﬂ methylpyrldln—
2—ylamino}pentanoylamino]acetyl@mlno}proplonlc acid
15 trifluoroacetate} |

¢) 3-(4-methyl-3-nitrophenyl)-3 j{ -[4- (pyridin-2-yl-

amlno)butyrylamlno]acetylamlno}proplonlc acid tri-
fluorocacetate;

d) 3-{2-[5-(4-methylpyridin-2- yiamino)pentanoylamino]—
20 acetylamino}-3-(4- trlfluoromethbxyphenyl}proplonlc acid

trifluocrcacetate;

e) 3- (biphenyl-d-yl)—-3-{2-[5- (pyridin-2-ylamino)pentan—

oylaminolacetylamino}lpropionic %cid trifluorcacetate;

f) 3-{2—[4-(4-methylpyridin 2- yﬁamino)butyrylamino]-

25 acetylamino}-3-(3- trlfluoromethoxyphenyl)proplonlc acid
. trifluoroacetate;
} g) —{3—n1trophenyl)-3-{2-[5-(4Fmethylpyridin—2-yl—

amino)pentanoylamino]acetylamihb}propionic acid tri-
fluorcacetate;

30 hy 3—{2—[4—(4—methylpyridin-Z-yﬁamino)butyrylamino]-
acetylamino}-3-{4-methyl-3-nitrophenyl)propicnic acid
trifluorcacetate;

i} 3-(3-nitrophenyl)-3- {2-[4-(4#methylpyr1d1n 2-ylil-
amlno)butyrylamlno]acetylamlno}proplonlc acid tri-

35 fluorcacetate;

j) 3-{2-[4-(4-methylpyridin-2- yﬂamlno)butyrylamlno]
acetylamino}-3-(4- trlfluoromethpxyphenyl)proplonlc acid

trifluorcacetate;



yl am no) pent anoyl am no] acetyl am ; no} propiionic acid sodi um sal tg,'ﬁ WG 2003

+ 00/ 48996 -436¢ 8%’&5 2003 PCT/ EPOQD QQ969 k)
3-{2-] 5-(4-§et ﬁ{/?pyrl di n-2-y!l am no) pggt aﬁoyl am no]j _PCT/EP00/00969

acetyl ami no}-3-(3-trifluorornethi oxyphenyl)) propionic acid trifluoroacetate
or 1) 3-(%&%&5 y1)-3-{2-[5-(4' -methyl pyridin-2-yl 5 anino)

pent anoyl armi ankaegty kamerapnepigni £~ etk tHAey €l o4 ey 1 ari Do yp¥ oduci ng a
phar maceuti cal for cogtng*,j,i ng di seases which are associated with cancer,
such as metRsYases2otd sbfi d9tW®Burs, angiofi bromatosis, retrolental 10
fibroplasia, hemangi oma or Kaposi's sarcoma. Particularly suitable for use

for preducihg a armaceutical for cancer therapy, there pei. _
suppr essi oft f"ﬁgp‘é’r]iﬁa#j %‘fmaﬁ‘?éieo glr%%o)ogtﬁ% nﬁg}mloo“g r\/]en%soel S grow ng
into the tphmeuyl!propgbnatahhbiteoonlofitiée av(33 integrn receptor, and on

the other handmg{hgfrmur d v_eqqo_gmyfqqﬁg{%dﬁg@bﬂ);_)@_{oj,[&_h&_(xvp 6

integrin receptor, are the 0-alanine deri v . _
3-{2-[ 5- (4neeh WP pyidinn2 2y yambnabbpent vhayiaed aogtylamino}propi- '
acetyl am 58s(4-chloro-3-nitrophenyl)propionic acid trifluoroacetate; b)
3-(4-nmet hyl -3-nitrophenyl)-3i-{2-[5-(4-nmethyl pyridin-
2-yl afi®no) pent anoyl am no] acetyl'i am no} propionic acid 25 trifluoroacetate;
c) 3-(4-nethyhndisbyr epherphnpid; 2f 2-4-4-d-metidilpyd-iin-2-ylamino) -
am no) butyryl am np acet%{I holropionic acid tri- fluoroacetate; d)
3-{2-[ 5- (PR Hyr Gt A- 2° Y95 pent anoyl ani no] - 30 :
acetyl am no}-3-(4-trifluoroneth! oxyphenyl)propionic acid trifluoroacetate
or e) 3-(hi nylLs 4=yl )+ 3-f2- [.5-(p! xrjdi p-2-yl-amn Al .- _
oyl am no] gﬂcg yl é!raritﬁg prSOpq“o%H[élﬁw%%gtl%%nﬁjgr o%cmét grgeg%@%'a%Pgrlﬁrgul arly
sui t aBPe fRRrergd) POPPpPREtei mydraochloride
methyl 3-(4-methyl-3-nitrophenyl)-3-{2-[5- (6~
methylpyridin-2-ylamino)pentanoylamino]acetylamino}pro-

pionate.

20 Example 12:
Hydrolysis of the methyl esters of the compounds of

Example 11 in analogy to Example 2 (4) results in

3-(4-methyl-3-nitrophenyl)-3-{2-[4-(6-methylpyridin-2-
25 ylamino)butyrylamino]acetylaminoﬂpropionic acid,
3*(4—methyl—3-nitrophenyl)-3-{2-I4-(6-methylpyridin—2-

ylamino)butyrylaminolacetylamino}propiconic acid sodium

salt,
3- (4-methyl-3-nitrophenyl)-3-{2-[4- (6-methylpyridin-2-

30 ylamino)butyrylamino]acetylaminodpropionic acid
trifluoroacetate or

3*(4—methyl—3—nitropheny1)—3-{2-k5-(6—methylpyridin—2—
ylamino)pentanoylamino]acetylamibo}propionic acid,

35 3—(4—methyl-3—nitrophenyl)-3-{2—{5—(6—methylpyridin-2-
vlamino}pentanoylamino]acetylamino}propionic acid
sodium salt,



pharmaceutical for cancer therapy, there heing suppression on Mﬁ(e) Eezd‘ﬁnd
of *angi ogenesis of the blood vessels growing intq the tunour t @
inhibitionwd ohoeee9é5 integriin recepsor, and on tect/EPdD /36003 WO
00/ 48996 - 52 -~ PCT/EPOQ 00969 with nethyl 3- (2-am noacetylam no) - 3-

(4- bi phenyl I) b | i de

3- bi pheny| }% ? {3?{ 5@ g&‘%&ﬁ%ﬂ%&gb&?ﬁ 9 yf@%yg)pentanoylamlno]

ami no) pent mttsa}ﬁmbr}cabe'{?yl%Trtm):ﬁJbu@p@!@ﬁ'ah@xyp}sewbbar@pmePLa@rdasuI ts in

nmet hyl 3- bltg't‘h_ejfl%
{2-[5-(pyridin- %ér%%%t%n?%np I am no] acetyl am no}- propionate
trifl uoroackk a319( stomewh) Voo - (AnrgthuBoyridizxanple 10:

Hydr ol ysi s mlﬁ@ﬁpémm&yﬁéafﬁé] Q&eﬁpﬁaﬁpﬂ@pﬁﬁgﬁlgﬁlc Exadpd e 1, d#p-anal ogy
to Exanple 2 (4) results in

3- (4- met hylCBLe¥ $¢¥phenyl ) - 3-{2- - [ 5- (pyri di n- 2-yl ani no) - 15
ge?zanoyLari@@] @@@ﬁ%ﬁﬂ@n@}phgp&ggegta@ag fog ﬁontrolllng dlseases |
: met hy t rophen pyridin m_no) - _pent.an no
acet yl am nofiptoh. dNF c2 %‘?%ﬂl@béﬁ% {‘H' é [Y.ancer, SUeh a1 ke RELARY

- 3-(4-met hyls@rnd t r ophemph)rs3- { 2r [da¢pyfidrom@egsasi no) - retrolental

i, PR Ve (g e G SRR S Mgt o8 (SRR TG e 2.yl am no) -

pent anoyl am no] acet yl am no}prop onic acid,

3-(2- nitropﬁ§9¥léufﬁ§f§[554&%@35&é‘ Zfﬂra”‘BQE 25for producing a

pent anoyl am nof acet yl am no) propLoni ¢ aci d sqdi um sal t, )
3- (2- ni t r oA QCQUQQCT% (ngq(nrpqu@gﬂn,ﬁberapyf ‘there being
pent anoyl and kwd A€es ybRmdio} Iﬁh@pl &Rk C raidl o fhﬂ?i@geﬁé@iét%f REnk2. 80 nin,

FAB- MtH) + 444 or 30 I-4- pyridi1l-2 Iam no)
pent an&&l am%%ﬁ’%cet‘ﬂﬁsasrﬁ%} plggﬁ SIES a&f]gd “Eh Pt chrd
3- bi phenyl ﬁn}yibﬁti@n[ﬁ-f( pytie drmﬁz y:lramgn)n receptor, and on the

pert anoy! AT O ACRLLA e A dtﬂf}é@lﬂi h?tb?‘t?@ﬁ”ﬂf“ yl-3-
{ 2- [ 5- (pyr|d| yl'am no pen oy am no ety am noj propionic acid
trifluoro- %Q%teuQ¥ﬁﬁ?T z@tggr@mn FABEEBOF4+FDar%75 the P-alanine

derivatives
20 a) 3-{2-[5-(4-methylpyridin-2-yﬂamino)pentanoylamino]—
acetylamino}—B—(4—chloro-3—nitrpphenyl)propionic acid
trifluorocacetate;
b) 3-(4-methyl-3-nitrophenyl)- 3_{2 [5-(4-methylpyridin-
2—ylam1no)pentanoylamlno]acetyl@mlno}proplonlc acid
25 trifluocrcacetate; |
c) 3-(4-methyl-3-nitrophenyl)-3-{2-[4-(pyridin-2-yl-

) :
amlno)butyrylamlno}acetylamlno}proplonlc acid tri-
fluorcacetate;

d) 3—{2-[5*(4-methylpyridin—2-ﬂlamino)pentanoylamino]—
30 acetylamino}—S—(4-trifluoromethbxyphenyl)propionic acid

trifluorcacetate or |

e) 3-(biphenyl-4-yl)-3-{2~[5- (pyridin-2~ylamino)pentan-

oylamino]acetylamino}propionic%acid trifluorcacetate.
|

35 Particularly suitable for |use for producing a
pharmaceutical for cancer itherapy, there being
suppression c¢n the one hand ?of angiogenesis of the
blood vessels growing int@ the tumour through
inhibition of the avB5 integrﬁn receptor, and on the



WD, 00/ 48996 - 37 0 8 AUG 2603 PCT/ EPOO 00969 other hand of tumfug AUG 2003

s developnen ‘%Hb ghi bi tion of the XvP 6 i ntegri e t he

© (3-al ani ne é%rlva I'ves a) 3-{2-[4-(4- n%thylpyrldln fﬁylanlnéqutyrylanlno]
5 acetylam no) -3-(3-trifluoronethpxyphenyl)propionic acid

trifluoroacittdt e@FhB} 3-((3-AMERSPBRERYILAIEAR) ~P5- (Gaidtepydydi) fine—2- y| -

ani no) pent iRH=AME npl dggﬁnaéyam@}proplonlc aC|d tri- fluoroacetate. 10
Particularly suita éﬁ;ﬁ'for us gu0|n pharmaceuti cal for cancer

t herapy, there B suppr essi 6Rh8ﬁy hé - dre hé@d[ﬁoﬂpdﬁdp&@e@e§ﬂs of the
bl ood vesS@miﬂﬁvpunﬁhndﬁlhmiﬁbFAHﬁnyléﬂHﬁuﬁﬁpﬁ&pi@ﬁuie;|on of the av03 and
avp5 integrin rece tor on t ot her u evel gp

through]‘-5 i A &S pggga\;&sq% 2grin W%@éﬁ oP_tt’égg]eirW “4CY 3 xl ne
derivativeqzﬁ[E}«ﬁyﬂyuinkzﬁglamxnannhntéhqyn&mﬁnmmdnﬁgygdmﬂnmb] 20

tyl am 4-met h d fl t at b
e o O b {iaT D 5 SROERROEDULLPT OB £ 46 O LA dahongetates B
am no) but yriM+ai’‘néB&cet yl anmi no} propionic acid tri- fluoroacetate; 25 c)

3-{2-[4-(4-nmethyl pyridi n-2-yLam no) but yryl am no] -

acetylanlnoE-S (4-trifluoronet hpxyphenyl)propionic acid trifluoroacetate;
d) 3-{20[5 Fyridi n-2-y.am no) pentanoyl am no] -

acet yl am ney3-d13; éﬂé'fb@ongﬂsth@&h@henaﬁﬁ@fgpkﬁmlEhQCIébﬁsbaﬂdélia@roacetate
or e) 3-(3- nltrolfgenyI%B{z 5(4#{ "5& p% okln%sr#/ am no)
pentanoylaﬁﬁﬁ? AR o Fi e y H5dd 35 Also

concei vable in addltlon to the use accordlng to the invention of the
sel.ective 'gnfﬁﬂﬂéqu%PQPt trophenyl)-3 {2-[5-({pyridin-2-ylamino) -

15 pentanoylaminolacetylamino}propionic acid,
3-(4-methyl-3-nitrophenyl)-3-{2-[5-(pyridin-2-ylamino) -
pentanoylamino]acetylamino}propionic acid sodium salt,
3-(4-methyl-3-nitrophenyl)-3-{2+~[5-{pyridin-2-ylamino) ~
pentanoylamino]acetylamino}propionic acid trifluoro-

20 acetate, RT 19.78 min, FAB-MS (M+H)* 458;

3-(2-nitrophenyl) -3-{2~[5- (pyridin-2-ylamino) -
pentanoylamino]acetylamino}propionic acid,
v(2-nitrophenyl)-3-{2-[5-(pyridin-2—ylamino)—
25 pentancoylaminolacetylaminol}propionic acid scdium salt,
- (2-nitrophenyl)-3-{2-[5-(pyridin-2-ylamino) -
pentanoylamino]acetylamino}propionic acid trifluoro-
acetate, RT 12.80 min, FAB-MS (M+H)' 444 or

30 3-biphenyl-4-yl-3-{2-[5-(pyridih-2-ylamino)-
pentanoylamino]acetylamino}propionic acid,
3-biphenyl-4-yl-3-{2-[5- (pyridin-2-ylamino) -
pentanoylamino]acetylamino}propionic acid sodium salt,
3-biphenyl-4-yl1-3-{2-[5-(pyridin-2-ylamino) -

35 pentanoylamino]acetylamino}propionic acid trifluorec-
acetate, RT 25.84 min, FAB-MS (M+H)® 475



inhibitors as internal conbination therapy of at least two int ?%iﬁhﬁsm%
o nh| bitors are other conbinations with conventl onal therapies

radi ot her a0 QQMABA96 0 8 AUG 2003 - VUOG/ 48996 - S5PCT/BEDZROYE¥0969
3-(4-nmethyl -3-nitrophenyl)-3-{2-[4- (pyrldln 2-yl am no) -

but yryl am nglacetyl -B?}Qrgﬁ?qmdéﬁg”ébment thfo%?h fngibition of

3- (4-net hyl - 3-ni trophenyl ) (pyridin-2 '
but yryl ani fdleace® B4 ndP5EEFRENI craErHt 85| un@%%ll t,the f-alanine

3- (4- et hylgG-iRiddopenyl ) - 3-{2- [ 4- (pyri diin- 2-yl am no) butyryl am no]

acetyl am no}propionic acid trifluoro- acetate, RT 19.12 rain, FAB-M5 (M+H)+
444;710 3- @2- m1tophen{A yoetiplR ey 14 W ARDLYR N gy Lamino] =

but yryl ami releagatam @ nod-prIal A 10 Adois the fphdn § I dnr3- adildd- (pyri;

di n-2-yl am no) buta/r I am n acetyl am no}propionic acid sodiumsalt, 3-
(2- mtroph&rﬁﬁ)u%’f? T (pyriidin-2-ylamno) 15

but yryl ?ri? 1] az}etta/-lralrnm;:}lmr%m)o-:m{Qa@d(d#ﬂéﬂerJgﬁm-al-@llRT 12.42 nin,
FAB- M5 430 or en pyr. di n-2-.- am no) -

but yryl am Ir%ﬁla{b t%ﬁrétrﬁrhci()‘} pr olpl}c}o/] aCEty}a]?calmdU{‘%élmélcymc acid ')

3- ( bi phenylflArodacEHaq 4- (pyri di n- 2-yl ani'no) -

butyry%@n‘i noj acetyl am no}propio,iic acid sodiumsalt,

3- (bi phenyl - 4-yl')-3-{2-[4-(pyridin-2-yl anino) -

but yryl am Rerddetydaimiho} prdpiebiiec aéPd t refeuorfRr acPrAWCIRY 25820 i n,

FAB- M5 (t4ﬂﬂa‘§:n4a@3eut21&ﬂ<a”mc& 9: dahcaial O%etr%pgxa”pkﬁe%e being
5-(pyridin-2-yl am no) pent ano aci d%li)%r gl ves 30

3- ( 2- ani noatBRASHH -§-n(4 t A< 3 fph@h%??%%%ﬁgt%g the

hydr ochl or irdesodret kels s@-1(s4- mglrbylm@ nlimt)@hen;/ﬂe) 3-thuzhdua- ( pyhrdugh

|3n(§ g%‘?nmogg}}f ntta%qylgg ?gljnlt %%L?Z‘n@yw p?g%f%ialtne ﬁ%%‘?%%ﬁfg? %g)éél met hyl

3- (2 nltrOGHEny¢363 @QhF§ ( pprddi pf2- yqumour development through

am no) pent an@ylard ] aset Wram Keg r QB't%@%ti% Ofeceptor, are the B-

alanine derivatives
a) 3-{2-[4-(4-methylpyridin-2- ylamlno)butyrylamlno]—
20 acetylamino}-3-(4-methyl-3- nltrophenyl}proplonlc acid
triflucroacetate; |
b) -(3-n1trophenyl)—3—{2-[4-(4%methylpyridin—2—yl—
amino)butyrylamino]acetylamino}ﬁropionic acid tri-
flucroacetate;

25 c¢) 3-{2- [4—(4—methylpyr1d1n -2- yiamlno)butyrylamlno]-
acetylamino}-3-{4- trlfluoromethbxyphenyl)proplonlc acid
trifluorcacetate;

d) 3-{2-[5-(4-methylpyridin-2- ylamlno)pentanoylamlno]—
acetylamino}=-3-(3- trlfluoromethpxyphenyl}proplonlc acid

30 trifluorcacetate or ;

e) 3-(3-nitrophenyl)-3-{2-[5-(4-methylpyridin-2-yl-

amino)pentanoylamino]acetylaminb}propionic acid hydro-

chloride.

35 Alsc conceivable in addition ﬁo the use acceording to
the invention of the selecfive integrin receptor
inhibitors as internal combinaéion therapy of at least
twc integrin inhibitors are bther combinations with

conventional therapies such as radiotherapy, tumour



WD, 00/ 48996 38 - 0 S AUG 2003 PCT/ EPOO/ 03969 vacci nation, i muBd M&iGa@ii3or

. cherot her a nmbi ned i nt er nal d ext er nal oach
ought to |%re%651}eé%%%€effl cacy of the srTeat ment furﬁé in pa&ﬁgcul ar

reduce ::the dosage of the toxic 5 therapeutic agents and t hus al so reduce
t he dose- related side effects. The invention further relates to

phar maceut@ap Wﬁlil@ﬂ@:@pﬁ@ﬁpsng ab-fgaghyongi ROPPOUAR; A6y Lhe 10
formula | and/or one of _its siologically acceptable salts or sol vates,

which are &W%ﬁ%@@%ﬁl%lm Pﬁ%ﬂhﬁ%ﬁ?cé@%ans It is poss.ble for

this purpos®- |S-mEOHYEF§- ﬁb@r@ﬁﬁ@@}mﬂswhih@-i@?f‘lldiﬁnl-zi-j?g&hbﬁb)W'th at
| east ope solid, J]iquid and/6r sem|iquid carrier 5 exci pi ent and,

where appr dpf F5t Bl ANHNR LAES Tt FBH ?ﬁOPbﬂ’él%ra%‘Fes% heP s&{fve ingedients

into a smt}&ﬂ§%mﬁﬁﬁ&E%3€mﬂtraﬁﬁéﬁybpﬂ®9§2%[@%spﬁﬁﬁdb@-ES?ﬁbmﬁno)"
phar ITB.CEUtI cal S Lnary medi ci ne, . Sui t ahl car riers are

i nor gani ¢ dr ﬁ%ﬁ?%l%%ﬂi?%mg%’“m‘%g%r%% Tt abl&¥Dr  dirdrd® G or
exanpl e or addetatpay eRT et 2l 1Drmimpi EBB-MAdMHE 5t rdtd;on and which do not
react with the novel } conpounds, for exanple water,; vegetable oils,
benzyl 25 al cohols, alkylene glycols, polyethylene glycols, glycerol
triaceildte, 3"gé1-aml'¢1rﬂplé%tmbbhy@rrh eb43(R¥r 53int ey baBing) starch, magnesi um

stearate, t@ﬁ.@% yDghi Féél@{[ i&@gné,pisr@ﬁ%nﬁgné@ié;ratlon are, in
particul ar et s, %d[i g}aets es, 30 powders, granul es,

syrups, sui3pknshbne® e]‘Eﬂf’jo)p' - YhataiRy nY FPLRP bR are
supposi tor |1§astyzfplarp)iam&ha®éaﬂrlaraﬂm hps6p Bbmn DO aaa:xadsmdadlimmnsalpr ef erably

oi ly or acyle strat?%%ﬁ )o?éntsﬁe Fép?gg%o&lfn f”}f'iér{ldﬁ' i npl ants, for

topi cal adnin Cr eans” or | ng powders. The
novel éénpdmndgryhmmam@bac¢tylamlno}proplonlc acid trifluoro-

acetate, RT 12.42 min, FAB-MS (M+H)® 430 or

—(biphenyl—q-yl)-3-{2—[4-(pyriﬁin—2—ylamino)-
butyrylamino]acetylamino}propiohic acid,
20 3—(biphenyl—d—yl)-3-{2—[4-(pyriﬁin-2—ylamino)-
butyrylamino]acetylamino}propiobic acid sodium salt,
—(biphenyl-4-yl)—3-{2-[4-(PYriain-2—ylamino)—
butyrylamino]acetylamino}propiohic acid trifluoro-
acetate, RT 25.20 min, FAB-MS (M+H)® 461.
25 ‘
Example 9:
In analogy to Example 2, 5-(pyridin-2-ylamino)pentancic
acid "DE" gives

30 with methyl 3-(2-amincacetylamino)}-3-(4-methyl-3-nitro-
phenyl)propionate hydrochloride
methyl 3-(4-methyl-3-nitrophenyl)-3-{2-[5-(pyrid-

in-2-ylamino)pentanoylamino]acetylamino}propionate;

35 with methyl 3-(2-aminocacetylamino)-3-(2-nitrophenyl)-
propionate hydrochloride
methyl 3-{2-nitrophenyl)-3-{2-[5-(pyridin-2-yl-
amino)pentancylamino]acetylamino}propionate or



be lyophilized, and the resulting |yophilijlsates can be wused, bgg ﬁéagﬁle
fot produci ng products for injection. The stated conpositions A

" sterilized wanOpp48886pri se ex0|p|enP53§uqh as | ubri ceece A£EP00 000985 2003 WO
00/48996 - 50 PCT/ EPOO/ 00969

3-(4- ChIOr0v§cgingEBﬁny|)1§muﬂﬁt£é éé%nEtgylpyéﬁ%%SEﬁ%rapy This

yl ani no) pent anoyl am nof acet |no ionlc aci

3- (4-chl orocgmmmz@phéﬁwynel{zaw (%ﬁﬁw py‘Fh%FFEIIP?Utlc approach

gl ?T n(r)n) penég@ﬁylt a%ﬂo]ﬁf&t%as@r(w@} géep%ﬁgtg a@gd tglesodiﬁga@@éﬁt
chl oro-3=nj trophen me ridin-2-

ylan1no)pen§%ﬁ69?5n1ﬁ&]Eﬁﬁﬁ%ﬁ%ﬁ%#nﬁ%ﬁ?ﬁﬁl %:QQﬁ%ﬁetPFfFGSHiR%&%Ie

22. 34 mon, &%eﬁ@@bb 4g488s0rad@ thus also reduce the dose-

3- bi phenyl - i h %? %hylpyrldln 2-yl am no) pen-

t anoyl ami nof& %F??aﬁf 8) pEOBFoRic acid, |

3- bi phenyl - 4-yl - 3-{2-[5- (4- net hyl pyri din- 2-yl am no) pen-

| am | d
700 a7 nkgget LA EUOD A, SRHLD S gpgacescscn

t anoyl am notemptyitidns} prommirsing agtd kedst uoneacwmpatrel &F a9 nin,

FAB'NBJg?tf% ﬁaga EXAR R odd) @Pagengﬁ%sgéqgﬁH%aaly aCﬁeptable

4- (pyri n1no)butyr|c 20 aci ives Wth
3- (2- am noag@ 9$aﬁFn§P QﬁéﬁﬁnHWﬂﬂchEﬁ?ﬁtPFﬁduBﬁ€n9P)ﬁ@é&%ﬂ%ﬂﬁ? bY
hydr ochl ori dgnchehiyh 1 3mehniet hyd 3s npbrs,@am@ylﬁcﬁ {121£4p(1@ﬁ>bls@

5" 2 m noACCRYFEH FOT- SOBOH EEopheny £ Brororaled
3-(2- n|trophemyt)<ﬁm{25bmiapymnhu1d2yhd/&ﬁ &mmmﬂﬂqﬁgdybaﬂrmek or
ace

(

I -
oLy B OB IRE S, ARl 1926 L0Bh e

3-{2-[ 4- (pyeidi ¥r2- W¢éﬁ1ﬁﬁ&ﬁMﬁy¢9¢9m¢nepgrsglents into a suitable
acetyl am nojo8;§4- BhpRenyl yl ) prropi onate. Exanple 8:

These compositions can be usajd as pharmaceuticals in
20 human or veterinary medicine; Suitable carriers are
inorganic or organic substances which are suitable for
enteral (for example oral),§ parenteral or topical
administration and which do nbt react with the novel
compounds, for example water, vegetable oils, benzyl
25 alcohols, alkylene glycols,% polyethylene glycols,
glycerol triacetate, gelatin,§ carbohydrates such as
lactose or starch, magnésium stearate, tale,
petreclatum. Used for oral ?administration are, in
particular, tablets, pills, céated tablets, capsules,
30 powders, granules, syrups, su%pensiOns or drops, for
rectal administration are suppésitories, for parenteral
administration are solutioné, preferably oily or
aqueous scolutions, also su§pensions, emulsions or
implants, for topical admini&tration are ointments,.
35 <creams or dusting powders. Theinovel compounds can also
be lyophilized, and the resul&ing lyophilisates can be
used, for example, for producing products for
injection. The stated composiiions can be sterilized
and/or comprise excipients § such as lubricants,

H¥6?1dﬂ:nethyl



S
Hydrol ysis of the nethyl esters of the conpounds of Exanple 7 ihBaAd6o2(03

+ to Exanple2 (4) results in WO 00/48996 - 39 0 8 AUG 2003 PCT/ EPOO 00969
preservati W&, 0648996 zers $nd/ or wett BAg-agents, eMAIBIBREIA0XGRtS to

i nfluence the osnotic pressure, buffer substances, colourants, flavourings

and/or a l@lﬂéﬂéﬁyb£6 91H§£r§§5éﬂﬁllHQIFQL?91$4 %@Eh?%???kélﬁﬂﬁ 5 or nore
vitam ns. The sprays' which_can be used dm ni stration _as spray for

i nhal ati on %kﬁﬁﬁ?% EMEANGEE RHEN? hYFREY AT LRP { REPPUPREEI 9649 r suspended in
a propel | au (gashDsré+ Xt ni €rOph@n pPR-Bang - gases -héORylpyampie- 292 or
chl or of | uor ocar bon cas i ve_ingredi ent |s(f$€ferably

S
used in m<ﬁ%ﬁW§QﬁiQ?Qﬁ?ﬁoYia%%?ﬂgéﬁ%E%%%W% TORE°Bt Cnore additi%nal
physi ol 6gi cebdiurh od#1af ed sol vents to be present, for exanple ethanol.

Cnhal ere. 15 e ORpOURGL: BT RERY of nir LT (Rt (Rerr SRR R e 1

accept abl e ghﬁmfmmmpemﬂwHQESamamob@ceUsbmnasoipreg:mnlcnh|b|t0Esnkbr
control )1 Do 1 SRASESa cel D DAY Cb) 864 LRLOMPRESMS TYea/ iy i ar ot

coronary 20 isease, arteriosclerosis, tunmours, osteoporosis,
i nfl anmati ons and infections. The conpounds of the fornula | according to

Claimig anlophdwey1- physi ol pgi cal | ¥-REERPL BPE Ca st b Sy BaRiRb SPerS used for
pat hol ogi cal processed ich are nFlntalned or ,gropagated by angi ogenesi s,
i p particul BRI RO bACe T FEYMER QI B P AT €1 2340l ect ed conpounds of the

fornula | ahed Dshérel +4-30- 30l 2af &s(4-asetepglpy bedi mbbvel amiso Usen-f or
controllin t§5%£§%§f$u${ff§ﬁ§§§ b{$é§@w§§d ?%dtgg%igﬁegéigs avP3 and/ or

avp5 and av Shheet el ng suppressi on on
t he one ham&hﬁphﬂ@wlmﬂﬁm$73- 2wf$ri%mm@ﬁhmkpygséems2ng@mh@?)Pﬁmo t he

t umour 18hr oGk, Fhark ¥ PiLd 01 Shi A EpAYH B3ni At edekin regeR R raRdar of the

ate, RT 27.09 min, FAB-MS (M+H)' 489.

Example 7: ‘
In analeogy to Example 2, 4-(pyridin-2-ylamino)butyric
20 acid "CD"™ gives |

with methyl 3-(2-aminoacetylamino)-3-(4-methyl-3-nitro-
phenyl)propionate hydrochloride
methyl 3-(4-methyl-3-nittophenyl)-3-{2-{4-(pyrid-
25 in-2-ylamino)butyrylamino]acetylaminol}propionate;

with methyl —(2—aminoacetylémino)—3-(2-nitrophenyl)-
propiconate hydrochloride
methyl 3-(2- nltrophenyl)—B {2-[4- (pyridin-2-yl-
30 amino)butyrylamlno]acetylamlno}proplonate or

with methyl 3-(2-amincacetylamino)-3-{4-biphenylyl) -
propionate hydrochloride
methyl 3-{2~[4~- (pyridin-2-ylamino)butyrylamino] -
35 acetylamino}-B—(4-biphenylyl)pﬁopionate.

Example 8:
Hydrolysis of the methyl esters of the compounds of

Example 7 in analogy to Example%Z (4) results in




avP5 integrin receptor, and onithe other hand of tunour develo
through* inhibition of the avfi6 integrin |receptor. Y ~4 i | AU&EM @@3
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3-{2-[5-(4-nmet hyl pyri di n-2-yl am no) pent andyl am no] acet -
| am no}-3-(3-ftrif th 2 opi.anj Ci e LEl uo ate, RT
¥4. Ay m_}ni ﬁ%%%%"%mé’%g ; a@iﬁ%é% p?%%/%ra fetbihE! UL LAGEL
3- (4- et hylesuhs 1 f bpheny ISpI3-S 2t 5104 Inenipd phire dogmelic pressure,
yl am no) pent.appy} a%ﬁ@é@%ﬁé&é?;f’é@?&s@f&@tgﬂ' CfP&%cSlmrings and/or a

3-(4-nethyl -3-nitrophenyl)-3-{2-[5-(4-nmethyl pyridin-2-
yl ani no) per@bwedl BRY n6f S ARHNIDHr bPFHRFLEREFd TesdieramPdie one

3- (4- metshyl ¢ 3- RidrOPheR¥mind-{ 2rhé- (FrBiNYLRYERi dar2- be used for
yl am no) pent anoyl| am no] acet yl arni no}propionic acid trifluoroacetate, RT
22.13 mn: ¢¢@%“E§%R@F5Qn4 > spra for ilnhalatlon comprise the

3|— {2-] Si(g-@%thyé p&ihigd:ielail-i%n)tl aeiﬂﬁéﬁeruidamm i nelacaispethied in a

yl am no}-3-(2-nitrophenyl ) propioni ¢ aci :

(0 18 (o meerot bRT GRSl Ao e iR akby| RRPRG MeBE. sases  (for

yl am no} - 3-éRample opbenygl) phdmgrafilocawicd dadisum skt t this case, the
3-{2-[5H(4- pyridj ylarfin |, am a - A -

yl am ng}o- 3-%%%%{%ro£¢1§%§?€%%{%pi %éni ?g‘%?édﬁ%y%ﬂ%r glgjé:et%%ceforﬁ‘lzel%. 98 m n,
FAB- M5 ( MrHjermp8;1i13- P8imct r BpRERPLE- 3E9D - [Bq 40/et RYTF Py ratHi-i2naani no) -
pent anoyl a 'w;gg%glamng} QRGN a6blvents to be present, for

pont anoyl anFROTELE: y EERRBor omURLANS o Lo UhBANREIon can be

3- (3- ni tr ophényh)sBefld| bs{Agnedhyepyionabh- 2nybder80) - pent anoyl ami no

] acet yl %m' no}propionic acid trifluoroace- tate, RT 17.29 nin, FAB-MS (M+3)+
458; 3(} 3- (4- napht hal en- 2-yl phenyl ) - 3- 42- [ 5- ( 4- net hyl pyri di n- 2-

yl ami no) penfladoy| apinpopndeet ylodr yi ithed pr ofpomiakaaci d, and their

3'(47“aphth?%?@i@laépésﬂyy)-é%é’fiébiéLfgﬁﬂEQ PYhl dkB1dates can be
yl am no) pent anoyl ani no] acet yl anhi no}propionic acid _sediumsalt, 35
3- (4- napht ha$@R- 2Sy| Pherg¥io 31(12-1P5-t€’£5rreﬁﬁ’ﬁ/| E9F‘FHP|]|-12I19 diseases,

in particular thromboses, myocardial infarct, coronary
20 heart disease, arteriosclerosi$, tumours, osteoporosis,

inflammations and infections.

The compounds of the formula.%l according to Claim 1

and/or their physiologically abceptable salts are also L
25 used for pathological processe# which are maintained or

propagated by angiogenesis, ih particular tumours or

rheumatoid arthritis. 1

Selected compounds of the formula I and/or their
30 sclvates, as described above, Fre used for contrelling
pathological processes influenced by the integrins avf3
and/or avp5 and avB6, in pa#ticular cancer therapy,
there being suppression on the%one hand of angiogenesis
with the blood vessels growinq into the tumour through
35 inhibition of the avPp3 integrin receptor and/or of the
avB5 integrin receptor, and onithe other hand of tumour
development through inhibitioh of the avBf6é integrin

receptor. 3



yl ani no) pent anoyl ami no) acetyl artino}propionic acid trifluoroaceldt AUGVEH03

. 00/48996 - 40 4 0 8 AUG 2003 PCT/ EP0O0/ 00969 In this case, the substances

* accordi ng t WOt 108 /i4@9&% i on are usuald yﬁﬂad-m ni stered PATABRROJPOBE9t he
conpounds described in WO 97/26250 or WD 97/24124, preferably in dosages

bet ween abOtst-{Q-Q%amdﬁ&myﬂlmwpﬁt&nﬁrnoﬁ;bﬁ{ 18 NG ng, per

dose unit. The dai ly dose "is preferably between about 0 01 and 2 ng/ kg of
body wei ght: a*-?‘l%é‘os}pém(ﬁ - Iddd@ o OME tESHY AP TRRISIE  howe¥él, on a

wi de vari et ¥ raff1 ubadehectatleQr REX@uPIA @iin,t FapMI camy)of 4Bhe specific
conpound enpl oyed, on the 10 age, body weight, general state of health,

sex, on the diet, on the time and node of adm nistration, on the rate of
excreti dh, BEdMehﬁahy&HGSMamﬁepaem@ﬂnaGqu—qmd(4SQMQm@ﬂprﬁdﬂmezparticular
di sorder for_,whi.ch,the renteral. adm.njstration is 15

na
ot of e red. TRETE G BEe O A Pa PR TP EEo8 50 SGash Bt | nt egri n
| i gands f or 3pr{deaeithy led-mits optie nyflf) i-3i-t{\y - Iéhﬂdﬁﬂﬁ@@&dp@ylwaanepare pure
"integrins. qf. the for is
in th?s casé %gggﬁé%tﬁ%ﬁﬂcgﬁQﬁﬁao Fgggﬁ%éncﬁgﬁgﬂgﬁﬁgplonal|ty, ?%r exanple
this carbox?pdgpmuﬁalﬁe a polynerlc support. 25 Suitable polyneric support

materi al@ are (GhpRAYIBLNG tr%?:'h'e@ﬁ/@.ha%e-q KGN 4RG 3§ 1Y rReRHLge
chem stry, which préferab ave dro properties, for exanple

crossllnkedYéém9§8éEﬁ&F@&€§%§W&ﬁ°é§C@éWﬁ&Wﬁ@@}p§@p$85H§rose or ZepRadexR,
acryl am des t rpgll yeets ceased, 0ORT pal.yet hihgneaghwsol(M+an * Teng akel R pol yrers.
The materials for the affinity chromatography for purifying integrins are
praoduced under conditions |like 35 those customary and known per jse for
condensi ng ami{@e [5- (4-methylpyridin~-2- ylamlno)pentanoylamlno]acet—

15 vylamino}-3-(2- nltrophenyl)prop;onlc acid,
3-{2-[5—(4-methylpyridin—Z—ylamino}pentanoylamino]acet—
ylamino}—3—(2-nitrophenyl)propionic acid sodium salt,
3—{2-[5-(4-methylpyridin-2-ylamino)pentanoylamino]acet-
ylamino}-3- (2-nitrophenyl)propionic acid

20 trifluorocacetate, RT 16.98 min, FAB-MS (M+H)* 458;

3-(3-nitrophenyl)-3-{2-[5-(4-methylpyridin-2-ylamino) ~
pentanoylamino]acetylamino}proﬁionic acid,
3- (3-nitrophenyl) -3-{2-[5- (4-methylpyridin-2-ylamino) -
25 pentancoylaminojacetylamino}propionic acid sodium salt,
) 3-(3-nitrophenyl)—3-{2-[5—(4-méthylpyridin—2—ylamino)-
pentanoylaminolacetylamino}propionic acid trifluorcace-
tate, RT 17.29 min, FAB-MS (M+H)® 458

30 3—(4-naphthalen—2—ylphenyl)—3—#2—[5—(4-methylpyridin—2—
ylamino)pentanoylaminojacetylanmino}propieonic acid,
3—(4-naphthalen-2-y1phenyl)—3—{2—[5—(4—methylpyridin—2-
ylamino)pentanoylamino]acetylamino}propionic acid
sodium salt,

35 3-{4-naphthalen-2-ylphenyl)-3-{2-[5-(4-methylpyridin-2-
ylamino)pentanoylamino}acetylaﬁino}propionic acid
trifluorcacetate; ‘
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The compounds of the formula ;I can also be used as

integrin ligands for producing columns for affinity

chromatography to prepare pure ﬁntegrins.

20
The ligand, that is to say a cdmpound of the formula I,
is in this case covalently Icoupled via an anchor
functionality, for example thé carboxyl group, to a
polymeric support.

25

Suitable polymeric support materials are the polymeric
solid phases known per se in peptide chemistry, which
preferably have hydrophilic properties, for example
crosslinked polysaccharides I such as cellulose,
30 Sepharose or SephadexF, acryla&ides, polymers based on
polyethylene glycel, or TentakejlR polymers.
The materials £for the affi%ity chromatcgraphy for
purifying integrins are producéd under conditions like
35 those customary and known perIse for condensing amino

|
acids.

The compounds of the formula: I contain one or more

chiral centres and can therefore exist in racemic or in
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wO, 00/ 48996 -- 41 0 8 AUG 2003 PCT/ EPOO/ Q0969 optically active fi@rmyg 2003 .
Racemat es whi ch are obtained can be separated into the enantioners

mechani cal P #9/48338 cal Iy by met hods#&nown pet se. BAT/EPQA/D086%d to

form di astereoners fromthe rademc nixturle by reaction 5 with an optically

acti veI Iresol Vi ngnestgepnt . Exarzpl(@smfphltj:&uiltdeaniuzsy‘zl@&@mﬁmgaaQW[%-a«@-a
optically actiVv ds. such, as. the D and 0Z' of tartaric acid,
di acetyl ta?qe;trqyg'pgﬂllgl,sl%%é&%@*?%rg%?}%n%}ﬁ?l%nﬁ%?’I;%falﬁjc?%lf mal i ¢ aci d,

| actic aci pmapitdmateari ous optically 10 active canphorsul fonic acids such
as P-camphorsulfonic acid. it is also advantageous to separate the
enantionmers using a colum pEcked with an optically active resolving agent
(for exanpwatdi nit rodehybyl - phdiykgliipeoracse)ylamiovampl-d dofchd ogwi-t3abl e
eluent is &y dﬁﬁ?@ﬂ%i%'m/ﬁ% ifLid e mxture, for exanple in the
rati o 82: 1?1§§by volTu ) i s, of couér)cg{e"{:élla Cgeo ossible to obtain
optically actiVet@spounds &f (EnehferpaBant trgphrayisridod2-4¢-ddscri bed

above by Usidth St il dith TRt eI il o MAE b il ardd A Sae OpEd et d - act i ve. Al
tenperatures herebefore and hereinafter are stated in C in the follow ng
exanpl es, FOFHORRI K" nmeans: 25 water i's added if necessary, the pHis
adjusted to between 2 and 10 if necessary, depending on the constitution

of the final. product..extraction i carri.ed,out wth_ethyl etate or

di chl or ometia e,m%ﬁhdylt e(%r égﬁpgagﬁgggafnsingép reﬁaneél F‘ P){’&P’i%ggr(?ver sodi um

30 sul f at e pievater dtyst catdl @urdef i ed by chromat ography on silica gel, by

preparation HPLG and/ior sby;peeyshakli,zalen. (E0q 4RHEL ¢ unds are

freeze dried where approprlFat.e.? 35 kT re'?;_ent[i oﬁ t}.&ma ??ﬁywﬁgggeg) on HPLC

in the folMeWiimg RARERY IEHHIR: 295 TehraFddrd FIMBEP T 5% n) PZSBaX~4 mm

Li chrossr b sRRvE8 fighcpesABG « 58 MM@thyl 3-biphenyl-4-yl-3-{2-[5-
(4—methylpyridin—2-ylamino)penténoylamino]acetylamino}—
propionate trifluorcacetate, RT 30.13 min, FAB-MS

(M+H)Y' 503.

20 Example 6: ‘
Hydrolysis of the methyl esters of the compounds of

Example 5 in analogy to Example§2 (4) results in

3-{2-[5—(4-methylpyridin-2-ylamino)pentanoylamino]acet-
25 ylamino}—B—(4—trifluoromethoxyphenyl)propionic acid,
| 3-{2-[5-(4-methylpyridin-2-ylamino)pentanoylamino]acet-
ylamino}-3-(4-trifluoromethoxyphenyl)propionic acid
sodium salt, 3
3—{2-[5-(4-methylpyridin-Z-ylamino)pentanoylamino]acet-
30 ylamino}—B-(4—trifluoromethoxyphenyl)propionic acid
trifluorcacetate, RT 24.88 min,?FAE—MS (M+H)" 497;

3-{2-[5-(4-methylpyridin-2-ylamino)pentancylaminoc]acet-
ylamino}—B—(B—trifluoromethoxyphenyl)propionic acid,

35 3—{2~[5-(4-methylpyridin-2-ylamino)pentanoylamino]acet—
ylamino}—3-(3-trifluoromethoxyphenyl)propionic acid
sodium salt, ‘
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aget pogwessle- 3- (4-trifl uor onmétthoxyphenyl ) - B3 EBRA( 29963,
met hyl 3- (2-ami noacetyl ami no) -3- (3-trifl uoroneth- ox;éphenyl ) pr\(l)\llpit gnat e

hydr ochl or ¢ ST A Srdidy et dudimyré i wh 2| anenobpeaned- can

oyl am no] a ¥-3-(3-trifluoronet hoxyphenyl) - i : :
eyl 3. armamRGASA ard i) - . TEbAGEIBHERY, ) peBhaRigaTLe, A2 L
e o RV B s, ronts ) (o Bl e
resul ts in frasth iQ§¥QFq£§%%$? &ﬁnéﬁg]?&8&%&8”&99%&&8'b§5r%bg@ab%; HPLC
ni'trophgnyl)-3; { 2n] BptdoEaly| il nr2splaingo)agsmtan-E £
] acet yl ami no} pr opni oﬁéte,l R@Z?%l 'nﬁ, sfé[f\gfmg?) SW‘;‘?E élgglaggi\%;h t hvl
3- (2- ami noswE AT nGFSEA2 1 L3ITRERY I3 poBEISRAt S hudr ochl of 1.Ge et hyl
g;/I{ g;n[ ﬁ;)]( j&é‘f&}{ﬂw g¥ri dilte 2- pl aringo) pent spxms of tartaric acide, y
( etyl am no}-3-(2-nj phae i . : . .
S hoccr H Ehs Pt R A R o sk s e
g- ( |3 ni t r?pg,@mj Ym3if2- pB51C4- riﬂqw'lcpﬁqlcﬁ nox Ehe varioxls o%h:iocfalq% met hyl
-yl am_no) pent anoyl.am ' : A - i -
3-(2- ar#’noa%gf W%mcﬁg;}) ﬂ %]I%%Qtr%%l %g} %ﬂﬁfs?anhgﬁy%?mmq?omc
yGr oahl or | dea et AT 5. {3 metiA - SERFLFORRERS) ) 1 (DoFBo(ace. the
met hyl pyri dips 3¢ Yb@BEBO)Reqnay| eolunhaqegkedn wexh prbpi Gat@L85 with
met hyl 3-( 2-am noacet \él gm no) - 3- (4: napgépm% 1| Rbemd 4
hydr ochl ori 86t3vVAUGF2883V® 007 Bboe' -°22 ¥ P }EPOO’ 00 6%@I3ﬁmpll}ate
used are gradiaptglgtiaeet ordrt r ekempBy Wifiha suitable eluent gelyents
15 hexane/isopropanol/acetonitrilé mixture, for example in

the ratio 82:15:3 by volume.

It is, of course, also possible to obtain optically
active compounds of the foﬁmula I in the methods
20 described above by using staﬁting materials which are

already optically active.

All temperatures herebefore aﬁd hereinafter are stated
in °C. In the following exampres, musual workup" means:
25 water is added if necessary$ the pH is adjusted to
between 2 and 10 if neceésary, depending on the
constitution of the final iproduct, extraction is
carried out with ethyl acetade or dichloromethane, and
the organic phase is separatéd off, dried over sodium
20 sulfate, evaporated and purified by chromatography on
silica gel, by preparafion HPLC and/or by
crystallization. The purified compounds are freeze

dried where appropriate.

35 RT = retention time (in @inutes) on HPLC in the
following systems:
Column: Lichrosorb RP-18 (5 uﬁ) 250 x 4 mm;
Lichrosorb RP-18 (15 pm) 250 x 50 mm.



: |
0. 1% TFA (trifluoroacetic acids and water (A) with 0.1% TFA Thej AL 2668
.is stated in per cent acetonitrile by volume. 5 Preferred &radlent 5 mn

© at 20% B arfiO5804#8996 to 90% B. Defedti on at 225 nrRCEHEPIRLROP6Bn tines

| abelled with * were neasured with the gradient 5 min at 5% B and 40 nin
up to 80% B. ThemefiBytonmuiis] P4 fmexch lp yr e -a2 + pharhdé) paet asol at ed as

NG FaB (WhrgY SuT eI BT e PERLh8TE S a Pk s tok el bR ke RRaTY  Benaal denyte

5.72 g of pabpnosaterd, 8.5 g of ammonium acetate and 40 m of ethanol
are boiled under reflux for 8 hours and stirred 20 at room tenperature
overnight. The cooled reaction mxture is then filtered with suction,
washed Wi t hwethamgthhnt et-hei-amichahdedtdy hamine). ~ 3= b ol Blygremgth-

f1 uor omet ho Chddkscab d, nelting point 258-260. 25
7.5 g of 3_5%?&&8%&%Pﬁ?@b?@ﬁgFéoﬁg? ggypgggeﬁ) ropionic acid is activated

with thionyl chli®Berlel( 1.3 {&yive ety edidr 1471 e Rt taol at t he

boi | i ng pObpiaﬂﬂﬁsﬁa§éa?ﬂaﬁdn§pngLQBoaslfIh@raﬁaahomgpkuﬁy3® results in-
met hyl 3-am nho- 3-(41-trifluoromethoxyphenyl)- propionate, FAB-MS (MtH) +

263. i (2) BrQBﬂoﬁaB? [ 4- (pyridirzj-2-ylanino) butyrylamno) - acetic
acid [qmt ai ned fror peptide coupling of 35 4 (pyridin-2-ylam no)butyric

Pydrol ysi s B CEngemByiy > b e b SRR e e MR e T one T s

di ssol ved |pheﬂyh1pnbptmﬁatanuydboshéoéidﬁethyI

3-ami no- 3- (41-trj £l yoy omet hoxypmwaahﬂ&ﬂﬁwomm@s@wﬁm_
methylpyrldln -2- ylamlno)pentanoylamlno]acetylamlno}pro—

15 pionate; HPLC results in f methyl 3~ (4=-methyl-3-
nitrophenyl)=-3-{2-[5 —(4-methylpyridin—2—ylamino)pentan—
oylamlno]acetylamlno}proplonate, RT 23.81 min, FAB-MS
(M+H)" 486; !

20 with methyl 3-(2-aminocacetylamino)-3-(2-nitrophenyl)-
propionate hydrochloride ‘
methyl 3-{2-[5-(4-methylpyridin-2-ylamino)pentan-

oylamino]acetylamino}-3-(2-nitrophenyl)propicnate;

25 with methyl 3-(2-aminoacetylamino}-3-(3-nitrophenyl)-
propionate hydrochloride
methyl 3-(3-nitrophenyl)-3-{2-[5-(4-methylpyridin-

2-ylamino)pentanoylamino]acetylamino}propionate;

30 with methyl 3-(2-aminocacetylamino)-3-(4-methyl-3-nitro-

phenyl)propiconate hydrochloride
methyl 3~ (4-methyl-3-nitrophenyl)-3-{2-[5-(4-

methylpyridin-2-ylamino)pentanaylamino]acetylamino}-
propionate;

35
with methyl 3-(2-aminoacetylémino)—3—(4—naphthalen—2—
vlphenyl)propionate hydrochloride



PCT/ EPOO/ 00
butgrylanin
* 3-(h

}-3-(3-trif

mn, FAB- Nsrég’”@g?ﬁ?%i uéégﬁ_-ar;g; %ﬁaﬁﬁyﬁ%w&?&éﬁ e (B} with

-[4-(4-neth
3- (4- et hyl

969 sodium salt of 3-{2-[4-(4-nethylpyridin-2-ylani nph- QU? 2003
dS

o] acet yl am no}-3-(3-;trifluoromethoxyphen yl) propionic

[4- (4-wotbplpgoddi n-2-yl arrii no)jbdRyryl ami no] acep@t/Epa0y 00969
| uor onet hoxyphenyl ) propionic, acid tri- fluoroacetate; RT 24.40

pyri yl'am no ] _ acety (
3lhi TFBpHEm}ELugrpacpaics aedy Igngd iwAtRR- (RN ard o) 0. 1%

butyryl amn ce ] rQRi Q¢ i:dy i Wwansalte ko
3- (4- et hyl 15t ??‘%pﬁgﬁ%“% & %Ff?t(e??ﬁetﬁ*ﬁgpyr b mcetonitrile by

yl anmi no) but Y@y 1&#+ no] acetylam n!o}propionic acid tri- 15 fluoroacetate, RT
19.18 mgn, BABrMBréMtEyAd4e8t:35 hid dt 0% 4 nEidyd Pyiidivp 2ey| 903 no)

but yryl am n

o] acetyl - "am no}-3-(3-nitrophenyl)propionic acid,

3-(2-[4-(4-ﬁethylpyridin-2-y|anino)butyryhanino]acetyl 20
am no} - 3- (3pat&eepbanyt) peephan: i ¢ aci d sodium salt;
- 3-{2-[4-(4-pet hyl pyri din-2-ylarrjin ut yr: ,nolacetyl - :
ami no} - 3- ( BEﬁ?t %8%8&9%%6%%%&@%?%‘%##5% #&%éet -ﬁ/aafseu,r"algl' 14 B8 i n:

FAB- M5 (MtHLhd44raedi2ht 5 min at 5% B and 40 min up to 80% B. The

3-{2-[4-( 4-

am no}-3- (4
3-{2-[4-(4-
am no}-3-(4

met hyl pwri di n-2-.yl.am amn e -
98?8%8ﬁ§?y%f%%§6¥3n?hgqggg%¥£¥£§aﬁ ﬁbﬂ@ EWe isolated as
et hybpyprdehalegl am no) but yryliam no] acet yl -

- bi phenyl yl ) propi oni.c acid sodiumsalt,

3-{2-[4-(4-net hyl pyridin-2-yl am no) but

- 3- (4- bi phe¥gF§l FREGHESMEtE YaciMP X rPY | ﬁéﬁéi?@?ﬁﬂ }?teg"é#b%g?%%‘?&? FAB- M5
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MExanpl eM5H)tn anal ogy to Exanple 2,

| pyridin-2-ylanmno)-. 35 pentanoic acid "BC' gives wth nethyl

cetyl a3ni no)-3-(4-trifluoroneth- oxyphenyl) propionate

of malonic acid, 8.5 g of ammoﬁium acetate and 40 ml of
ethanol are beiled under refluk for 8 hours and stirred
at zroom temperature overnigﬁt. The cooled reaction
mixture 1is then filtered wiﬁh suction, washed with
ethanol and ether and dried in air. 3-amino-3-(4-tri-
fluoromethoxyphenyl)propionic écid is obtained, melting
point 258-260°. |

7.5 g of 3—amino—3—(4-trifludromethoxyphenyl)propionic
acid is activated with thionyl <chloride (1.2
equivalent) and esterified with methanol at the boiling
point under standard conditions. The usual workup
results in methyl 3-amino—3—(@—trifluoromethoxyphenyl)—
propionate, FAB-MS (M+H)” 263.1

(2)y 0.364 g of [4-(pyridid-Z—ylamino)butyrylamino]—
acetic acid [obtained froﬁ peptide coupling of
4-(pyridin-2-ylamino)butyric #cid with glycine methyl
ester in the presence of HOBT/TBTU and subsequent
hydroliysis of the methyl esﬂer, in each case under
standard conditions] 1is dissol&ed in 30 ml of DMF, and

0.3 g of methyl 3—amino-3-(Q-trifluoromethoxyphenyl)—

am noj propionic acid, 10



foll owed by neutralization with 0.22 ml of N-nethyl- norpholined§NA§ 2008e
. reaetiof mxture is stirred at 5 roomterrperature for 2 days After renoval
. of the solWRnRCHBAP&tillation, the : fBsidue is take?FWXQP/%Q?ﬁ/?
acetate, washed with NaHCO3 and saturat ed INaCl solution and further
wor ked; up ﬁ@dﬂ@ualsamhihybf 3-{2-[4-(4- methylpyrldln -2-ylamino) -

3-{2-[4-(4-nmeth di
328 (e D gL 2 Shhend %%‘ﬁﬁs FLOBLBRE o vRRe R EAR. 1 (W)
+ 497. (3) QBQanoncbnneténgidS {2-;[4-(4- met hyI pyridin-2-yl -

but I i t
o o) Ut Y131 a1 i) SRR PRkl adnl A= LEL ST ATEY DONY LR PEBY| DT O onat o
mol / 1) idSs aUU@@} Sw(3Ttngfévor@mﬁth@npphannlépovplﬂngnt agidf gitioned by

| of | b at 1 k
ge?gv?4 ?4 fﬁsl%f(ﬁ%g?%}:%}’zﬂvﬁaﬁn %,%‘ ﬂnPH apfl-fg8e (YSHAH 41 kup.

butyryl am no] acetyl am no}-3-(4-tri fI uororret hoxyphenyl )- propionic acid is

obt ai ned. 1£_an g€ §—9-f-nm%bhényy§e§v{ihﬁqs@@-ﬁ#@tﬁ?ﬁayﬁidln 2-
3-{2-14-(4 n'eth I I‘Idlﬂﬁ#

ami no) but yr%%fﬁ*r‘ﬁ‘gi/%%'él”sﬁ h%?@%ﬁﬂ?’f"f?%b?ﬁ?@fﬁ%&? agh@nyl ) pr opi oni ¢
aci d |300bta+n@dnefhﬁpﬂBaﬁ1&Eoﬁﬁ$ﬁ&25—3€$ﬂ+[6 (@-methylpyridin-2-

3- {2 [4-(4 t h) [

o ol acot AT LRSYAL LRt A1) DOLEVLI VG L mropionic  acid sqdium
trifluoroacerhte, RT 24.93 nin, FAB—IVB (NH—i) + 483 30 Exanple 2 (1) 0.06
mol of 2-ni4r Nt g_ : a ni um
acet ate andﬁ 4815)3{1@@111ﬁ;I %:lan 50%15319 0| Ted %n!ﬂgr (%‘? §%I§¥gla%-|%u?]smand
stirred at Yb@ﬁ#n@b‘?r‘f)@wh@fél%‘vb@%‘?@ﬁ%amw@EE%PE@I“%%actQWmXttrd*r is 35

then filst eregugddiicstisté prrrWashed s rAbamol (ang) * efdwr and dried in
air. 3-Amno-3-(2- nltrophenyl )propionic acid is obtained, nelting point

222. Subsequent esterification by activatiion with thi onyI chl ori de and
reacti on w 3H{ ZretmaanelﬂhiyelpﬁricﬂinA-29ﬁBammDﬁ)ﬁﬂ@ﬁﬁﬁaminﬂ&] FEE FPOO 00969
Exanpl e 3 amino}-3-(3-nitrophenyl)propionic acid;
3—{2—[4-(4-methylpyridin-2-ylamﬁno)butyrylamino]acetyl—
20 amino}-3-(3-nitrophenyl)propionic acid sodium salt;
3-{2-{4-(4-methylpyridin-2-ylamﬁno)butyrylamino]acetyl-
amino}—3—(3—nitrophenyl)propiomic acid triflucroacet-

ate, RT 17.68 min; FAB-MS (M+H)® 444 or

25 3-{2-[4-(4-methylpyridin-2-ylamino)butyrylamino]acetyl-
amino}-3-(4-biphenylyl)propionic acid,
3-{2-[4-(4-methylpyridin-2-ylamino)butyrylaminoc]acetyl-
amino}-3-(4-biphenylyl)propionic acid sodium salt,
3-{2~[4-(4-methylpyridin-2-ylaminoc)butyrylaminc]acetyl-

30 amino}-3—(4—biphenylyl)propionfc acid trifluorocacetate,
RT 25.65 min, FAB-MS (M+H)* 475

Example 5:
In analogy to Example 2, 5-(4-methylpyridin-2-ylamino)-
35 pentancic acid "BC" gives ‘

with methyl 3-(2-amin0acetylamino)—3—(4-trifluorqmeth—
oxyphenyl)propionate hydrochloﬁide



I'n anal ogy to Exanple 2, 4-(4-rnethylpyridin- 2- yI am no) - but%/d'3 ﬁg ﬂ]
., "AB' gives 5 with rrethyl 3-(2-am noacetyl am no)-3-(3-trifluoro ﬁhA 03
oxyphenyl ) Woopd paseeehydrochl ori de maubyH PCT/EP00/00969
3-{2-[4-(4-nethyl pyridin-2-ylam no) but yryl!-
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net hyl 3- { 2n¢aPhal kpe hy(NIPi-di Fbe- WeRftHehulyryrre ls stlrred at

an no] aget yf@&h noc}era’péﬁamﬁé ophanyl2) puaRisQnaketerPr £PRERAL Ve HPLG L esul ts
i n met hyl %3 ni trophe

{2-[4- (4- metRyYEHT i Avn- §X§?‘éHﬁb}BBtyr§ﬂ%mrﬁ6)lgHét yts &@Ke pPBpiddhat e
trifluoroncetiye, dEtak®,09aFABIMi25 fIlviED,; + o428 oaturbbeetNydl 3-

(2-am noace no) (53'7‘ pheny “S)% ro-_pi onate hydr och| ar.i de met hyl
3-{2-] 4- (4- ﬁéim+%~r.apﬁ 2 Sy eﬁo)mﬁ/ ‘%ﬁ) ELL IR B,

am no] acet y?ahinbd}- B4(1ﬂe‘bh1phpmi<yir)p2ﬂplmnane)bEix;anplmﬂno]—@rdem-yy s of the
met hyl ;@ste, e Exarrpl (4)
resul tS%I n Jé rg{ éf‘ 3 ?EPQPD %j%??%?ﬁgp%ﬁh%a*m) %?%?yry gm noj ac:stzyl

am no} - 3- (BOI?WW%r oﬁ%‘@ﬂé&y y19%k-opi oni ¢ aci d; WO 00/48996 - 44t 0 8
AUG 2003 PCT/ EPOQ 00969 standard condi tions produces met hyl  3-am no- 3-(2-

5 reacted i ik 2#@@355% St {3 i R A nace 1

' amino butyrylamlno]acetylamlnoy- -(4-trifluoromethoxy-

15 phenyl)propicnate (crude mateglal) are dissolved in

30 ml of dioxane, and 0.61 ml of NaOH (2 mol/l) is

added. Stirring at room tebperature overnight is

followed by .removal of the sol&ent by distillation and

the usual workup. 3-{2-[4-(4-@ethylpyridin-Z-ylamino)-

20 butyrylamino]acetylamino}—B—(4—krifluoromethoxyphenyl)-

propionic acid is c¢btained. ﬂf an excess of NaOH is

used, the sodium salt of 3-{2-[4-(4-methylpyridin-2-yl-
amino)butyrylamino]acetylamino}%S—(4-trifluoromethoxy-

phenyl)propionic acid 1is obteined. Preparative HPLC

25 results 1in 3—{2—[4~(4-methylpyridin—2—ylamino)butyryl-

) aminolacetylamino}-3- (4-triflucromethoxyphenyl)propi-
onic acid trifluorcacetate, RT 24.93 min, FAB-MS (M+H)"
483,

30 Example 2 ‘
(1) 0.06 mol of 2-nitrobenzaldehyde, 5.72 g of malonic

acid, 8.5 g of ammonium acetafe and 40 ml of ethanol
are boiled under reflux for 8 ﬂours and stirred at room
temperature overnight. The codled reaction mixture is
35 then filtered with suction, Qashed with ethanol and
ether and dried in | air. 3-Amino-3-(2-
nitrophenyl)propionic acid is ;obtained, melting point
222°. Subseguent esterificat#on by activation with
thionyl chloride and reactian with methanol under



glycine (BOC-Ay-OH). After the am no protective group BOC has been
cl eaved’ of f under standard conditi ons, rret hyl []ﬂ AU‘G 7003
« 3-(2-anm no W@t HEBIDE - 3- (2-ni t rophenyb)p]ropi on- at edBABROOVM 0096 S
obt ai ned, FAB-M5 (M+H) + 317. 10 (3) 360 ngy of nethyl
3- (, 2-ami noacet yl am no) - 3- (2- ni trophenyl ) propi onate hydrochl oride are
dissolved in 35 nl_of DVF, and 190 ng of 4-(4-nethyl pyridin-2-
yl am no) but d are added. After cooling the 15 reaction mxture to O,

450 my of THTUsalogd oy ekambOB! 23 & -addetbc iyl iy iR -nalizead fi)Lh 0. 15
of N-neth rmr hol 1 ne a,nlgl% stirrod at roomtenperature overni ght The

sol vent is cfe%‘::bci nd1He® residue is nmixed with 30 nl ofiethyl
acet at e5and vvashed 20 wth half concentrated bicar bonate sol ution and

sat ur at ed rked up further S_usu
3-{2-[4- (4Q£lﬂg}ﬁyl 5T |n%2 %I EUiRCORDs ?Lﬁméﬁi ﬁo] ad t} lfluorometh'
am no} 3- (ZIWRIT&}Wﬂemﬂmmr@pamdtxedI@cmemdred } 25 (4) 280 ng of nethyl

3-{2-; [4- (4- et hylpyrj disn-2- g 4zmesh
am no) but yryl am noj a)f:etyl am >I’II[O (43m 2- leﬁgﬁﬁelﬁyl‘?) B,rlg-mlno(%r?é'lt d (ycr ude

mat erial ) &:N QY A& AR i P n13b‘¥r o enareet wwuw#ﬁpmpmH (2

nmol /1) 10s agded. Stirring at roomtenperature overnight is followed by 30
removal of the sol vent by distillation and the usual workup.
3-{2-[4-(4-methyl pyridin-2-yl ani no) but yryli-

am nol acet ydiath no} -Be¢Ryhi tr oBhaﬁyla)npmoplcemmamdmd)l-s (dbimaithgd - 3-f an

excess of Iuﬁglg_]
3-{2-[4- (4%%037 pyridin lh%" C?rgdm no@g&l{ pa"':rrlidne'lo 35
acetyl am no} - 3- (=thiyk oﬁhéﬁyli)‘l r(éprn@ﬁh@l@mrddnlg 2obilamiad) bRrtegpalat i ve HPLC

resul t si n s dbedtdrlamino} -3- (4-methyl-3- nltrophenyl)proplon—
nmet hyl pyri di n- 2-yl am™no) butyryl am noj acetyl am no}- 3- (72

nit rophenyla)t;f"r'opl onic acid trifluoroacet at e, RT 16.14 mn, FAB-MS (MtH) +
444, ‘

with methyl 3-(3-aminoacetylamino)—3~(3—
nitrophenyl)propionate hydrochlbride

20 methyl 3-{2—[4—(4—methylpfridin—Z-ylamino)butyryl—
amino]acetylamino}—B—(3-nitroph¢nyl)propionate,
preparative HPLC results in meﬂhyl 3-(3-nitrophenyl)-3-
{2-[4—(4—methylpyridin—Z-ylamin@)butyrylamino]acetyl—
amino}propionate trifluoroacetéte, RT* 19.09, FAB-MS

25  (M+H)® 458 or

with methyl 3-(2- amlnoacetylammno) 3-(4-biphenylyl)pro-
pionate hydrochloride
methyl 3-{2-[4-(4- methylpyrldln 2- ylamlno)butyryl-
30 amino]acetylamino}-3-(4- blphenylyl)proplonate

Example 4:
Hydrolysis of the methyl esters of the compounds of

Example 3 in analogy to ExamplejZ (4) results in

35
3-{2—[4—(4—methylpyridin—2-ylam#no)butyrylamino]acetyl~
amino}-3- (3-trifluoromethoxyphenyl)propionic acid;
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standard conditions produgeé methyl  3-amino-3-(2-

nitrophenyl)propionate.

(2) Methyl 3—amino—3-(2-niﬁrophenyl)propionate is
reacted in analogy to Exampleﬁl {(2) with BOC-protected
glycine (BOC-Gly-OH). After tﬁe amino protective group
BOC has been cleaved off unﬁer standard conditions,
methyl 3- (2-aminoacetylamino)-3- (2-nitrophenyl)propion-
ate hydrochloride is obtained,ﬁFAB—Ms (M+H)* 317.

{(3) 360 mg of methyl 3—{Q—aminoacetylamino)—3—(2—
nitrophenyl)propionate hydroch@oride are dissolved in
35 ml of DMF, and 190 mg of 4-(4-methylpyridin-2-
ylamino)butyric acid are added. After cooling the
reaction mixture to 0°, 450 mg of TBTU and 63 mg of
HOBt are added. It is neutralized with 0.15 ml of
N-methylmorpholine and stirréd at room temperature
overnight. The solvent 1is @istilled off, and the
residue is mixed with 30 ml ofiethyl acetate and washed
with half-concentrated bic%rbonate solution and
saturated brine and worked up further as usual. Methyl
3-{2-[4- (4-methylpyridin-2-ylamino)butyrylaminolacetyl-

amino}—3-(2-nitrophenyl)propiodate is obtained.

{4y 280 mg of methyl 3-{2-&4—{4-methylpyridin—2—yl—
amino)butyrylamino]acetylaminoﬂ—B—(2—nitrophenyl)pro—
pionate (crude material) are} dissolved in 30 ml of
dioxane, and 0.61 ml of Naoﬁ (2 mol/l) 1is added.
Stirring at room temperature overnight is followed by
removal of the solvent by di$tillation and the wusual
workup. 3-{2-[4-(4-methylpbridin—2—ylamino)butyryl-
amino]acetylamino}—3—(2—nitropﬂenyl)propionic acid is
cbtained. If an excess of NaOH}is used, the sodium salt
of 3—{2—[4—(4—methylpyridin}2-ylamino)butyrylamino]-
acetylamino}~3—(2-nitrophenyl)§ropionic acid is
obtained. Preparative HPLC iresults in 3-{2-[4-(4-
methylpyridin—Q—ylamino)butyryiamino]acetylamino}~3—(2—
nitrophenyl)propionic acid % trifluorcacetate, RT
16.14 min, FAB-MS (M+H)® 444.



