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PCT/ GB98/ 03294 1 SUBSTI TUTED ANI LI DES Th| S invention is d| rected to
substituted anilides, their preparation, pharnaceuti cal

cont ai ni ng t %g?'@%ounds, and their pharmaceutical use i ﬁ&’%@%‘%@t ment
of disease states 5 capabl e of being nodul ated by the inhibition.of cell
adhésion. Cell adhesion is a process byiwhich cells associate with each
other, mgrate towards a specific target or localise within the
extra-cellular matrix. Many of the cell-cell and cell-extracellular matrix
interactions are nedi ated by pr SUBSHIUTERAMNLIDESy i bronectin, vitronectin
and VCAM 1) 10 and their integrin receptors [e.g. VLA-4 [err]]. Recent
st udi es have shown these interactions to play an inportant part in many
physi ol ogi cais irentien ipfiprelrd i wheityed ’d'ﬂﬂé’nfhe'é REPPORALiPTY PhAEReentical eompositions

pat hol ogi ¢ adontainfigitkesOddtporndg) and th6i Pharf@delitidaNisd i QO raitdedi®f Akhe $iaks

i nfl a I on r.oscl SJ,S ut o] di sease). 15 A W de variety
of prot gl ns’ gaebfe\fggggg??‘gliagﬂfsby e"c'j)f nﬂyﬁr’&gf?@ﬂtors In general, the
proteins recognised by integrins fall into one of three classes:

|1 ul d f I ns.
Bt acel | i SO Bboh b A3 G RaichL Gt Mocicill A R, Brmes ST E BB gon,

| ami ni n, t Hexgstnsdqsalisg Withinthe W!r!-mﬂn’ecmﬂw’cbmw Qfohqaselh-mﬂmd cafifexirntellgfar ns. Many
of the adhe.ﬁhﬁﬁ.&&@&ﬁhme e.Lme@wmm. a.aagl(e@' o) GitsBh bl L.fa éémgvl?t ed

bl ood cells. Additional onponents 1n asma that are |1 gands
i nt egr i¥fs iavdthetrdnteein lremagme an‘@%@uﬁr)l %ec@émd-mamhmrse inderactisgiio and

several tr |ke eII e} |l e

(1 Cant 1, 2, OIRTRp ARG pleehTy iyl e, Brbnybie S5 pomtnnsen vipCFrelil
menbers of Qﬂﬂ@ﬂ'lhg'oﬂenéeqnﬂamﬂ (g2 tm%-cslbmvﬁewaamb!eﬂhst@urlﬁmndtlog.ands for some
i ntegrins. gnétoscletosit 88 dubsimAufe dilsgy, 0di meric cell surface receptors
consisting of two subunits called [err] and [err] There are at |east twelve
different [err]-subunits [err] and [err] and at |east nine different

[ err] sutaini A&.aemeetyat[ﬁeamemBs iigﬁnd‘s&'& ib@grii fecbipors] Asl gdndfaf tfelppsiigs based on

th b t at ed t

[e(rar ][ e;lrj]bufﬁjf ?{Hseﬁﬁﬂg %@f"s\’ﬂ% 'éntf' VA ét' %waﬁlgﬁ?l"ﬁé"wpﬁﬁ@pfaﬁm?he [err]
cl ass, al soprateixsmandxsli tﬁr&cvm;e:risaExeraaﬂmlagmamx(pVMA)m sudlils callagen fitlvameoth] Cl ass
T O o Bofen; GUAE Ve BRES o LRSRRUC LR WA Phe MmOkl

[err]-subunits [err|] conp prote Adhesins
[err] and [wthesfvepuricing alspcirculyeinpiasmy and hindstogtivated blged eells. mqs-oml esent

I nvent i oy p&hﬁﬁi&&':ﬁ Maﬁﬂ Bt ligan A6 eSgrithd hﬁmaammoeén%na hﬁm& Rt et Ghin@n Of

the ligand 35 \g/l th its integrin receptor [err] (VLA-4), which is
expr essed Oﬁ)mr‘;mPtO 1an several transmembrane proteins, such as Ig-like cell adhesion molecule

(ICAM-1,2,3) and vascular cell adhesion melecule (VCAM-1), which are members of the Ig

superfamily, also serve as cell-surface ligands for some integrins.

25  Integrins are heterodimeric cell surface receptors consisting of two subunits called o and .
There are at least twelve different a-subunits (al-a6, o-L, o-M, o-X, o-1Ih, -V and o-E) and at
least nine different B ($1-$9) subunits. The integrin family can be subdivided into classes based
on the P subunits, which can be associated with one or more a~subunits. The most widely
distributed integrins belong to the 1 class, also known as the very late antigens (VLA). The

30  second class of integrins are leukocyte specific receptors and consist of one of three a-subunits

(a-L, a-M or a-X) complexed with the B2 protein. The cytoadhesins o-IIbf3 and o-VB3,

constifute the third class of integrins.

The present invention principally relates to agents which modulate the interaction of the ligand

35  VCAM-1 with its integrin receptor 0AB1 (VLA-4), which is expressed on nunlerou§
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PCT/ (B98103294 2 hematopoietic cells and established cell lines, including
henmat opoi eti c precursors, peripheral and cytotoxic T | ynphoc B

| ynphocyt WO 992 ¥fdbcyt es, thynocytes and eosi nophils. Thegg'ﬁgg%”?@%“[err]
medi ates both cell-cell and cell-matrix interactions. Cells expressing
[err] 5 bind to the carboxy-term n&l cell binding domain of the
extracellular matrix protein fibronectin, to the cytokine-inducible
endot helial cell surface protein VCAM 1, and to each other to pronote
honot y pihematgppietisselisgnd established palldiges, igpludipe henmateppietiy preprreory periphleratand s j s
upr egul af@xieX Lk ooy ttA BRI pRGM tes, il oAby B8 Shythibctedsnd| eBdikdphisnd [err] 10

Regul ation of [err] nediated cell adhesion is inportant in numerous
physi ol ogi cal processes, including T-cell proliferation, B-cell

| ocal i séafthie Riteghin c@PT Riedintes inetndel2d) and Rell-maltix Mk teracitins. aCdls vipk@shngdospal | s and

eosi nophi. | 0 endot hel i al | |.s., Evidence for . the involve t of,
Vb A e i RS eef By aompint s ey Bl E e Bk e B bR oy o |
di vi si orto the cytekinsinde¢ible endothelid] callisarfice pedtein NCAM-§\and to eath atieerios priomstei N

rheumat %ﬂ.o@gﬁcug%%gﬁrn.aﬁe%%%ﬂggﬁ‘;sgghﬁﬁ,en&oqunl&&ﬁs ﬁmea%fa&d gyeukocyte

penetration 00 exper | nent a ne

encephal repipBammatary cytokinessyeh asINEVSINEeasdlblelflal vascul ar di sease,

cardi ovascul ar di sease and nultiple sclerosis, has been accunul ated by
investigating the role of the &gpti_qle CS-1 (the variabl e region of

fi bridhedteemiation af AP nyediatefl cell adhesiop jsimportant inpnarerqus physiolegisal prycyssesn d

ant i bodi ig@udiRercdll grokfeFatid, B-cdil REaliV{EdN kolgekin¥PlehtPééSantd R diidsibh 6F fdFheddn Vi Va
experinmental nodels of inflammatjon., For_exanple, in a 2 0 St rept ococcal
cel I wal T-ssiianrteosinesiya to eﬂ’é‘ﬁ?"‘&f" b gl"'dfﬂ“ Qﬂ’flfﬁqg‘f"l"?mf"ﬁ of ¥E4-4NGAN-Ly enous
admi ni stinttdcteén iafvafi@isid}se;ré priobesses snick asariidlamoma fcelbdivikion ininfettagifITe®AES bot h

acut e and.chr.oni infla tion (S. M .\\hl,, e ... J.CL.in.lnvest. 1994, 4,
S es anmafRlANbdeyloal AEHRLAh hEu il Benfle Bhomeping aPards Hfif paa 1900 B
hy pekS e nisikorxté pepetratinnof the ploodrbraimkarriénia experimentsl autsinminsencephalomyshitinnt | - a4

speci fi CuiiRbRfetddiBFleriphdrhiRafuRs disdaiNatdigvaliula¥ distdé BidRdf1ORPR Bas®

reduction in the ear swel|ing response) the efferent response (P.L.Chisholm

et al. Jbeeppgsngplated f@%,‘“‘ﬂ?ﬂ"gﬂ&d% °"6‘8?9‘t§'885 CS-f\£the, xariable segion 9f fibrogectip e |

group of cwSthidkicidP L biads vid the sék@ency\DévcAsphaant ahtiliaBieSsppdifid fGEVEA o6 al
the.interaction of VCAM 1

a1 br SrartT i Een Syt sed B R emsiner e ppmeiiine. RS TB et the
preszot Smeptorbecalrell wallindecrd experimentalmpuieltd srtbfitigie megs, &ltrdverons| a (1) : -
administration of CS-1 at the initiation of arthritis suppresses both acute and chronic
inflammation (S.M.Wabhl et al., J.Clin.Invest., 1994, 94, pages 655-662). In the oxazalone-
sensitised model of inflammation (contact hypersensitivity response) in mice, intravenous |
administration of anti-o4 specific monoclonal antibodies significantly inhibited (50-60%
25 reduction in the ear swelling response) the efferent response (P.L.Chisholm ct al. J.Immunol.,
1993, 23, pages 682-688).

We have now found a novel group of substituted anilides which have valuable pharmaceutical
properties, in particular the ability to regulate the interaction of VCAM-1 and fibronectin with

30 theintegrin VLA-4 (0481).

Thus, in one aspect, the present invention is directed to compounds of general formula (I):-




WO 99i 23063 Pl GB90w3294 3
[err] [err] [err] wherein:- Rerr] is hydrogen, hal ogen, hydroxy, |ower

al kyl or lo Xy; 5 [err] and X err] indepengriidpssthfpd esent N
or [err] angﬁgﬁgkg? X3, X4 and X err] ‘represents CRlerr] anéh¥he ot hers

I ndependently represents N or [err] [where RIO is hydrogen, am no; hal ogen,
hydroxy, |ower al kyl, |ower al koxy, |oher alkylthio, |ower alkylsulphinyl,

| ower al kyl sul phonyl, nitro or trifluoronethyl; and R err] represents a
group 10 [err] in which: L[err] represents a [err] |inkage, where [err]

I s*a straight or branched [efr]al gyl en chaig{\a straight or
branched[ err] al kenyl ene ¢ a af@ﬁi/oF\ﬁﬁanched [err]al kynyl ene
chain, and [err] is a f bond, c)jcl oal ernﬁd het er ocycl oal kyl ene,

aryl ene, heteroaryldiyl, [ X¥'err]o15 K%qjl¢£mhere [err] is a hydrogen
atomor a | ower al kyl group; is Oor S; [eRr] is O, Frr] or N4 and n is
zero or an integer 1 or 2); but excluding conpounds where an oxygen,
nitrogen or sulphur atomin [err] is attached directly to a carbon carbon
mul tiple RQaRekd:n [err] [err] is arylene or heteroaryldiyl; 20 [err]
represents: (i) _a direct bond; (ii) an al kyl ene, al kenyl ene, al kynyl ene,
cycl oal kenyl en8! isdydtoge, kajégem bydriny; leweraatil ofilgwer alketyer ocycl oal kyl ene or

I l'i nk h Qgti L] bst i tut . idic f ti I
e b B i g 3,2 O Funct one
[err] [err]or byedskP, & kad XSidpredenis €REUaddth@dth @€ indépendenCrieprefits NaFrOUP (OF

correspondin% protected derivative), or by [err]
CRI

[where R10 s hydrogen, amino, halogen, hydroxy, lower alkyl, lower alkoxy, lower alkylthio,

lower alkylsulphinyl, lower alkylsulphonyl, nitro or trifluoromethyl; and R11 represents a group
10 -L1-Arl.12-Y in which:
L! represents a -R2-R3- linkage, where R2 is a straight or branched Cy-galkylene chain, a

straight or branched Cj_galkenylene chain or a straight or branched Cy_galkynylene chain, and
R3 is a direct bond, cycloalkylene, heterocycloalkylene, arylene, heteroaryldiyl, -C(=Z)-NR4-,
-NR4-C(=Z)-, -Z1-, -C(=0)-, -C(ENORY)-, -NR4-C(=Z)-NR4-, -S02-NR4-, -NR4-50,-,

1§  -0-C(=0)-, -C(=0)-0-, -NR4-C(=0)-0- or -0-C(=0)-NR4- (where R4 is a hydrogen atom or a

lower alkyl group; ZisO or §; Zlis 0, S{0), or NR4 and n is zero or an integer 1 or 2); but

excluding compounds where an oxygen, nitrogen or sulphur atom in R3 is attached directly to a
carbon carbon multiple bond in R2;
Arlis arylene or heteroaryidiyl;
20 L2 represents: (i) a direct bond;
(ii) aw alkylene, alkenylene, alkynylene, cycloalkenylene, cycloalkylene,
heteroaryldiyl, heterocycloalkylene or arylene linkage each optionally

substituted by (a) an acidic functional group (or corresponding protected
derivative), R3, -ZH, -ZR5, -C(=0)-R5, -N(R12).C(=0)-R13,

25 N(R!2)-C(=0)-0R13, -N(R12)-80,-R13, .NY1Y2, or
—[C(=0)-N(R5)-C(R4)(R7)]p-C(=0)-NY1Y2, or by (b) alky) substituted by
an acidic functional group (or corresponding protected derivative), or by

-ZH, -ZR5, -C(=0)-NY1Y2 or -NY1Y2;
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PCT13B98103294 4 (iii) a [err]linkage; (iv) a -Z2-R9- |linkage; (v) a [err]
| i nkage; ( rr] linkage; or 5 (vii) nkage;
{in which %é)g?@% kyl , al kenyl, al kynyl, aryl, arylal kyll,gbl{érygl%g?zk*enyl
aryl al kynyl, cycl oal kyl, cycl oal kyl al kyl, cycl oal kenyl, cycloalkenylalkyl,
het eroaryl, heteroarylal kyl, heteroarw al kenyl, heteroaryl al kynyl,
het er ocycl oal kyl , or heterocycl oal kyl al kyl; 10 R6 is hydrogen, [err] or
al kyl substituted with al koxy, cycloal kyl, hydroxy, mercapto, alkylthio or.
[err] R7 and R8 ar éiiibaellﬁl(#mdﬁpéh@@ﬂ(ﬂ/)l,s@hme,ed from hydrogen or a group-
consisting amno acid S|%e9cha| ns and correspondi ng protected derivatives,
an aci di ¢ functiondV) §r&uR -1®kagor r espondi ng protected derivative),[err] or

al kyl substituted I anc@o).d:lﬂé.d(éo)-hi.ug&tlonal group (or corresponding
protected derivative) or by RS, -ZR5, [err] [err] or R6 and R7 or R6 and R8
together with the &hprisR?-mzmﬁmegd;my attached forma 3- to 6-nenbered

het er ocycl oal kyl rin err] opt ionally substituted by R5;
20 5R12 is hydr odé‘% -SWWS)C&(W)-N@%F@QKW digkaggial kyl , cycl oal kyl al kyl
het er oar y{ het er oaryl al kyl , heterocycl oal kyl or het erocycl oal kyl al kyl ;. R13
i s al kyl ,vimmpich cycl oal kyl, heteroaryl or heterocycloal kyl, or alkyl
substituted by aryl, an acidic functional group (or correspondi ng protected
deri vat i VR is alkylcalbenlyk gikynyh erybaedalipl, arylsikenyb epybaillyayiksycloalkgli éyclpakyldlions
Y[err] anﬁf}cm{lg&.gl cﬁrommae rxxd@.tm,y hbmam@. h@JeJ%QFWJlkenﬁl kyl, al kynyl,

aryl, cyc K‘k cycl oal }/ het'er oar y het erocycl oal kyl, or al kyl

subst i t ut katerparylg v%wetewoaw&mtew@?wmw heteroaryl

grez)ﬁrpﬁf )é ﬂ}f@ h’g(wo%en kﬁsj&%l su%&‘tgute& ﬁ%‘é %llg%'ycé%gﬁalf?ﬁ Qy \[’\rlﬁgahtog&l?);m?o’ orO r the
opt i onal I-)N\Elursst ituted wit h one or m)re subst | tuent s sel ected from aI koxy,
car boxam dp asrboxy 'té’é (or a 5-, 6- or. 7-nenbered cyclic
acetal deR pukR3areedshi l’e)“de"ﬁlselecfef’ |f‘)°"‘n'39'”°&1"§ﬁ “@G‘i’ﬂ*‘éP?f“&“# Hpinp asid #ids e oat om
sel ect ed ilfanmaﬁ cofresgpnflig plotected défidfatives,|an avillie finctichai grokp/@F @gmspondinky| , aryl,

protected derivative), RS, -ZRS, —C(=0)-R5, or -C(=0)—NY1Y2, or alkyl substituted by an acidic

15 functional group (or corresponding protected derivative) or by RS, -ZRS, -NYly2

'~ -NH-C(=0)-R5, -C(=0)-R2-NH3, -C(=0)-Arl-NHj, -C(=0)-R2-CO,H, or -C(=0)-NY1y2;

or RS and R7 or RS and R3 together with the atoms to which they attached form a 3- to
6-membered heterocycloalkyl ring;
RY is Cj.¢alkylene, optionally substituted by RS;

20  RI12 s hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
heterocycloalkyl or heterocycloalkylallyl;

R13 is alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, or alkyl substituted by aryl, an

acidic functional group (or corresponding protected derivative), cycloalkyl, heteroaryl,
heterocycloalkyl, -ZH, -ZR5, -C(=0)-NY1¥2 or -NY1Y2;

25 Yland Y2are independently hydrogen, alkenyl, alkyl, alkynyl, aryl, cycloalkenyl, cycloalkyl,
heteroaryl, heterocycloalkyl, or alkyl substituted by alkoxy, aryl, cyano, cycloalkyl, heteroaryl,
heterocycloalkyl, hydroxy, oxo, -NY1Y2, or one or more --COle2 or -C(=0)-NY1Y2 groups; or
the group -NY1¥Y2 may form a 5- to 7-membered cyclic amine which (i) may be optionally
substituted with one or more substituents selected from alkoxy, carboxamido, carboxy, hydroxy,

30 oxo (or a 5-, 6- or 7-membered cyclic acetal derivative thereof), R13; (ii) may also contain a

further heteroatom selected from O, §, 8O3, or NY3 [where Y3is hydrogen, alkyl, aryl,
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pCT/ GB98103294 arylalkyl,[err] (in which Rlerr] is alkyl, aryl, arylalkyl,
cycl oal kyl , ol kyl al kyl, heteroaryl, heteroarylal kyl, plpE&adspsise! oal Kyl
or heterocycloalkylalkyl)]; and (iii) may al so be fused to additional aryl,
heteroaryl, heterocycl oal kyI or cycloalkyl rings to forma bicyclic or
tricyclic ring system 5 [err] is [efr] or [err] and p is zero or an
integer 1 to 4}; and Y is carboxy (or an acid bioisostere) or [err] and the

correspondi ng N- oxi de and th |r pr odrklg and ﬁgar maceutically acceptabl e
satts and Ykt é:é‘q)é‘ 'Cﬁﬁlr‘?ﬁ RIY, gin whig alvigaryl, pilalkyl N- oxi des and

pr odr ugs; .
(2-{2-{4- (%Q?aéky?)s'ﬂ#ﬁl ﬁﬁﬁi F?u&g'ggg§mﬁgm h%tl%'gctyclloaur‘#no) t hi azol -
yl)-aceti Cheggtpcdcloalky alkyD)]; and (iii) may also be fused to additional aryl, heteroaryl,

2- phenyl aqﬁ&&ammac{yém{mﬂ(.ﬁgs(terommembemc}amﬁhé’@hﬂhenzyl oxyl - phenyl') -

propi oni ¢ acid

2- phenysd acé’crypamblﬂ(m@‘{m-@ﬂ%%ﬂf%ﬂmenyl ) ur ei do) - phenyl | - et hoxy} -
phenyl ) - propi oni ¢ aci d,

2- benzyl suﬂ;pbﬂ-ﬁyi-ﬁmmg)erfh«{l}'{aﬂd(S (2- met hyl phenyl ) ur ei do) - benzyl oxy} -
phenyl } - propi oni ¢ acid,

(butane-1-g Icg{b}gw(lmamﬂ@b}&égtLéﬂr@C@%}W{)ﬂ_phenyl ) -ureido)-benzyl}- 15

benzof ur an- o-

3- (benzyl mdQ%FxQﬂHH&ﬁg N-4tides| #hd Ql&lr(pgod?ﬁéshﬂﬂd%ﬁ%kéuﬂﬁﬂb dQbjtable salts and

phenyl ] - et hoxy) pionic acid
2- benzyl oxi”l" éb(‘}#y‘ryéﬁﬁtﬁb°f3“‘(“§°f's°‘¥'ﬂsi"ﬂ tl(ez' N-oxzdes and prodrugs;
mst Eylt ﬁd;e ngrﬂcl):uhgudea)x?ibheaxt-}%ggﬁwh}mﬁhieﬁﬂmmh nawmme r:g&)Ltﬁ-am-udN " a gtrll
Wi
Clerr]al kEY F J@ p & k’]‘Jlam g‘{'ﬁ'( O‘B?tﬁ%ﬁlghﬁi}“%%ﬁég é&] BHenyl ene, Y
E ep ; esent lspl{oypm}: aud, Zt;tbenms}'lewna-|3d4{Z-Z*(ﬁpmeﬂem@y()u|)e1dBBphen3dl-dhaxg)ct bo n((j )
ii) an a a
Gt el K Eeapon BB ‘Ft“?ﬁﬂﬁ';?"’%i‘r Bk st Db Salp iR
het er oar yl phenﬂi-emapy |aamquwrl-sw aipybpaniro)-Ghl 4 m@thylblyenzlb)lreviloklpqnzyli-
substi gt edenmfuﬁhlt%yacemoyﬁcbenz?\rammufmw«{hﬁgr(ﬂa.emmkéﬁynb.ﬂme )- al kyl thi o,

car boxy, al koxycarbon err I erg‘rﬁ} age in_ which Rerr] is
hydr ogen oPhenylzethoxy}- R%}/H’”)‘P{"@‘P’P']’ “‘i“%aWd‘?"B’Q' cachopy)pming 3 1QsBolt-G-@r kynyl |
cycl oal kyl me%lphe:@ynbﬂspl-ﬁhyﬁ,all-mﬁyl}-mwneaat-kmwpmmwumuksetnylieqirkﬁdo thar yl ,

aryl al kyl, heteroaryl, heteroarylal kyl, heterocycl oal Ii
het er ocycl &aFapPLERGIents1- @F‘Wiﬂ“" (58 G’E EHG%V“‘&FR'B%A' H%?%‘J@?/WS’P“‘&!kaI t hi o,

R7 i s hydroge ken al k C IaIk

cyc: oal ieny‘ﬁ’ R‘SV@P‘(%P’E('@ r%ﬂ'éy'll'ts aéé%l{ ygoé%.%bg“% prte y{{ﬁ't"g’%lﬁ'ﬁi??” resents

he}3 e { ? t@b%’ggkﬂﬂﬂt boﬁﬁﬁfmyﬁm ot i‘llidnyleﬁ%l&ﬁi@@%ﬁ'roggénkw s?b%ﬁézlltiﬂlfy o@l A,

Pt or oar yi AMEYH Bt Astontietyt sl ). ekfoemh T B O

car boxam daeteraeytlopikylSordiyeh) a(kyl/s)xbmtnitar y] attoky) kipdyexyl irymkwdy, hZieeJah}lalkﬂm@ - S,

[err]or[err %d ERR] |s ERR] - 4al kyl. ene, opti onallg Q tut.ed by
al kyl, alk a io, ¢ rboxy, alkoxyca bonyl, or -C(=0)-NHj, (iii) a-[C(=0)-N(R%)-CRH)(R ] -lmkage

in which R4 is hydrogen or lower alkyl, RS s hydrogen, alkyl, atkenyl, alkynyl, cycloalkyl,
25  cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,

heterocycloalkyl, heterocycloalkylalkyl or alkyl substituted by alkoxy, hydroxy or alkylthio, R is
hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl, heterocycloalkylalkyl or alkyl
substituted by alkenyl, alkynyl, alkoxy, hydroxy, arylalkyloxy, heteroarylalkyloxy, alkyithio,

30  carboxy, alkoxycarbonyl or carboxamide, and p is one, (iv) a -Z2-R9- linkage in which Z2 is O, S,
NR4, SO;NR4 or C(=0)NR* and R? is C}_galkylene, optionally substituted by alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, cycloalkenylalkyl, aryl, arylalkyl, heteroaryl,



al kynyl, cycloal kyl, cycl oal kyl al kyl, cycl oal kenyl, cycl oal kenyl al kyl ,
aryl, arylal kyl, heteroaryl, WO 99/ 23063

PCTI GB9S8/ eteroaryl al kyl , heterocycl oal kyl or 03294
bet er ocyclo‘gé%éﬁgquyl, or (v) a -CH2-Z2-R9- linkage in V\ﬂlng BZ err] is O,

NR4 or C(=O NR4 and R9 is [err]al kyl ene, optionally substituted by al kyl, .
al.kenyl, al kynyl, cycloal kyl, cycl oal Kyl al kyl, cycl oal kenyl

cycl oal kenyl al kyl , aryl, arylalkyl, heteroaryl, heteroarylal kyl,

het er ocycl oal kyl or heterocycloalkylalkyl 5 In t he present speC|f|cat|on
the ter mhmmpdnlht!dlevfocrmlk)'hwrdntemwloallahdtybqu(V\)aI-@m-Z%R&nakagems are
nmeant to enbrqce coqpounds of, gengral formula (1) as hereinbefore

descr i behighfi“dH wTONRY sad Bdésclmg‘yb!‘bﬂ?'!?gs"y subgitiedhyallobut i cal | y
accept ablfieifh i N}Qlo%lﬂﬁ SAbARAR, cgc.&nﬁmid&gakﬁmmf Syl ORAIRRL Xt 50

permts. ce to INt t hey

t hensel vélstemaéyldle&rmﬁalkylshe#m'tlmﬂ'tyl erftsterecycleaiofialkal t s, and sol vat es,
wheresthe context so pernmits. For the sake of clarity, particul ar instances
when the context so permits are sonetines indicated in the text, but these
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20  "Acid bioisostere” means a group which has chemical and physical similarities producing
broadly similar biological properties to a carboxy group (see Lipinski, Annual Reports in
Medicinal Chemistry, 1986,21,p283 "Bioisosterism In Drug Design"; Yun, Hwahak Sekye,
1993,33,p576-579 " Application Of Bioisosterism To New Drug Design"; Zhao, Huaxue Tongbao,
1995,p34-38 "Bioisosteric Replacement And Development Of Lead Compounds In Drug

25 Design"; Graham, Theochem, 1995,343,p105-109 "Theoretical Studies Applied To Drug '
Design:ab initio Electronic Distributions In Bioisosteres™). Examples of suitable acid
bioisosteres include: -C(=0)-NHOH, -C(=0)-CH,OH, -C(=0)-CH,SH, -C(=0)-NH-CN, sulpho,
phosphono, alkylsulphonylcarbamoyl, tetrazolyl, arylsulphonylcarbamoyl,
heteroarylsulphonylcarbamoyl, N-methoxycarbamoyl, 3-hydroxy-3-cyclobutene-1,2-dione,

30  3,5-dioxo-1,2,4-oxadiazolidinyl or heterocyclic phenols such as 3-hydroxyisoxazolyl and

3-hydoxy-1-methylpyrazolyl.

"Acidic functional group” means a group with an acidic hydrogen within it. The
"corresponding protected derivatives" are those where the acidic hydrogen atom has been

35  replaced with a suitable protecting group. For suitable protecting groups see T.W. Greene and



"Acidic functional group” neans a group with an acidic hydrogen within it.
The "correspondi ng protected derivatives" are those where the acidic

hydr ogen at(\qb ?& en 35 replaced with a suitabl e probpggideddessssoup. For
sui tabl e ecting groups see T.W G eene and WO 99/ 23063

PCT/ GB99103294 7 PP.GMWts in "Protective Goups in Oganic Chem-stry"
John Wl ey and Sons, - 1991. Exenplary acTdic functional groups include
carboxyl (and acid bioi sosteres), hydroxy, nercapto and i m dazol e.
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cyclohexylbutenyl and decenyl

20  "Alkenylene" means an alipbatic bivalent radical derived from a straight or branched alkenyl
group, in which the alkenyl group is as described herein. Exemplary alkenylene radicals include

vinylene and propylene.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as described herein. Exemplary
25  alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-butoxy and heptoxy.

“Alkoxyalkoxy” means an alkyl-O-alkyl-O- group wherein the alkyl groups in}iependently are as
defined above. Examples of alkoxyalkoxyl include methoxymethoxy, methoxyethoxy,
ethoxyethoxy and the like.

30
"Alkoxycarbonyl" means an alkyl~O-CO- group in which the alkyl group is as described herein.
Exemplary alkoxycarbony! groups include methoxy- and ethoxycarbonyl.

"Alkyl" means, unless otherwise specified, an aliphatic hydrocarbon group which may be
35  straight or branched having about 1 to about 15 carbon atoms in the chain optionally

substituted by alkoxy or by one or more halogen atoms. Particular alkyl groups have from 1 to



Exenplary al koxycar bonyl groups include nethoxy- and et hoxycarbonyl .
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20  "Alkylsulpbonylcarbamoyl" means an alkyl-SO3-NH-C(=0)- group in which the alkyl group is
as previously described. Preferred alkylsulphonylcarbamoyl groups are those in which the alkyl
group is Cy_4alkyl.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously described.
25 Exemplary alkylthio groups include methylthio, ethylthio, isopropyithio and heptyithio.

"Alkynyl" means an aliphatic hydrocarbon group containing a carbon-carbon triple bond and
which may be straight or branched having about 2 to about 15 carbon atoms in the chain.
Preferred alkynyl groups have 2 to about 12 carbon atoms in the chain; and more preferably

30 about2 to about 4 carbon atoms in the chain. Exemplary alkynyl groups include ethynyl,
propynyl, n-butynyl, i-butynyl, 3-methylbut-2-ynyl, and n-pentynyl.

"Alkynylene' means an aliphatic bivalent radical derived from a straight or branched alkynyl
group, in which the alkynyl group is as described herein. Exemplary alkynylene radicals

35  include ethynylene and propynylene.



"Al kynyl ene" neans an aliphatic bivalent radical derived froma straight or
branched al kynyl group, in which the alkynyl group is as descri bed herein.
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20 arylalkyloxycarbonyl arylalkylthio, aryloxy, aryloxycarbonyl, arylsulphinyl, arylsulphonyl

arylthio, carboxy, cyano, halo, heteroaroyl, heteroaryl, heteroarylalkyloxy, heteroaroylamino,

heteroaryloxy, hydroxy, nitro, trifluoromethyl, Y4YSN-, Y4Y5NC0-, Y4Y5N802-(where Y4 and
Y3 are independently hydrogen, alkyl, aryl, arylalkyl, heteroaryl and heteroarylalkyl),
Y4YSN-C,_galkylene-Z3- {where Z3 is O, NRS or S(0)p}, aliylC(=0)-YN-, alkylSO2-Y4N-or °

25  alkyl optionally substituted with aryl, heteroaryl, hydroxy, or Y4Y5N-. When L2 contains an
optionally substituted aryl group, this may particularly represent optionally substituted phenyl.

"Arylalkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are as previousty
described. Preferred arylalkenyls contain a lower alkenyl moiety. Exemplary arylalkenyl
30  groups include styryl and phenylallyl,

"Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moieties are as previously
described. Preferred arylalkyl groups contain a Cy_galkyl moiety. Exemplary arylalkyl groups

include benzyl, 2-phenethyl and naphthlenemethyl.



described. Preferred arylal kyl groups contain a [err]al kyl noiety.

Exenpl ary aryl al kyl groups include benzyl, 2-phenethyl and
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phenylene. Suitable substituents include one or more "aryl group substituents” as defined

above, particularly halogen, methyl or methoxy.

20  "Aryloxy" means an aryl-O- group in which the aryl group is as previously described.
Exemplary aryloxy groups include optionally substituted phenoxy and naphthoxy.

"Aryloxycarbonyl" means an aryl-O-C(=0)- group in which the aryl group is as previously
described. Exemplary aryloxycarbonyl groups include phenoxycarbonyl and
25  naphthoxycarbonyl.

"Arylsulphinyl” means an aryl-SO- group in which the aryl group is as previously described.

" Arylsulphonyl” means an aryl-SO3- group in which the aryl group is as previously described.
30
"Arylsulphonylcarbamoyl" means an aryl-SO,-NH-C(=0)- group in which the aryl group is as

previously described.

"Arylthio" means an aryl-S- group in which the aryl group is as previously described.

35 Exemplary arylthio groups include phenylthio and naphthylthio.
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erent carbon atoms of the ring. Exemplary cycloalkenylene radicals include

cyclopentenylene and cyclohexenylene.

20  "Cycloalkyl” means a saturated monocyclic or bicyclic ring system of about 3 to about 10 carbon
atoms optionally substituted by oxo. Exemplary monocyclic cycloalkyl rings include
C3.gcycloalkyl rings such as cyclopropyl, cyclopentyl, cyclohexyl and cycloheptyl.

"Cycloalkylalkyl" means a cycloalkyl-alkyl- group in which the cycloalkyl and alkyl moieties are _
25  as previously described. Exemplary monocyclic cycloalkylalkyl groups include
cyclopropyimethyl, cyclopentylmethyl, cyclohexylmethyl and cycloheptylmethyl

"Cycloalkylene" means a bivalent radical derived from a saturated monocyclic hydrocarbon of
about 3 to about 10 carbon atoms by removing a hydrogen atom from each of two different
30  carbon atoms of the ring. Exemplary cycloalkenylene radicals include cyclopentylene and

cyclohexylene.

*Halo" or "halogen™ means fluoro, chlore, bromo, or iode. Preferred are fluoro or chloro.



"Heteroaroyl " neans a heteroaryl-C(=0) - group in which the heteroaryl group
I s as described herein. Exenplary groups include pyridylcarbonyl.
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exanpl e ni.trogen, oxygen or phur ((exanpl es of such groups i ncl ude

benzi m daBHFEPRroYh ApeaesA '&?61’17!("%9} yroup f"rfY'H%{‘z‘Bf teroarylgspyR is agdesesibpd, j ny | |

| SoXxazol Wéreinl Exepiplacy gréuiph includOpyridplearbylyl. oxadi azol yl , pyrazi nyl,

pyridazi nyl, pyrazolyl, pyridyl, pyrimdinyl, pyrrol yI , qui nazol | nyl ,
quinolinyl, 1,3,4-thiadiazolyl, thiazolyl, thienyl and triazolyl groups,
opt i onal ['Hetstwpuiylamirod dnebns acheteraaroyiiHegranyin vwhickithe btdyearylmdety sreas def i ned
abovey; H_) dviou d&mﬂe9n3| |y substituted partially saturated multicyclic

het er oca ocy Ic 15 noiety in which a heteroaryl and a cycl oal kyl or
cycl oal kenyl group are fused together to forma cyclic structure (exanples

of such gneeéaﬁryrnsslatg#a.wﬁ.mdmu;gdewaﬁ kx) amxbsunﬁkub%ﬂh&wa}dmks i ncl ude
one or nore substituents' as % I ned, abovg When L2 contains an
opt i onal |"§P“g%¥§é¥°n'ﬂ'5'&a‘ﬁ'ﬁéfgér'wwfy of PRRYpS torpbeut j ying mempers inyphich qug oy csent  an
opti onal |n)br6hfbli¢ mﬁgmaibersailﬁheleﬁﬁﬂa) other tlgrneupmn,za- exkhplehmggd, oyl " neans
a heteroa kenyl - a] en noi eti es
are tz]ig pr eéi' sﬁagsllp}é%%fcsrgchbglegd' P Brel ié"?e Eemh' 'ﬁaz‘?%? oar y'f‘yﬂbiz Vf 'm d’ﬁ' contain a
| ower al luedolyt, indoliziny), ismhrbisaq\ynohexlemanylyhb*@émlylwml,|nyukiwwl
ridyle azolin :
et er oar gL ot PARYE U b bt el IR AR AL TROBBA, - s
previ ousltveﬂégﬂ?ﬁwl gPl“bT' entioagjlysuhstituted by ong %yvorgwabwwhﬂamtsaq err]al kyl
m)HIetet y. @éﬁi?l?%%)o mtaﬁ Bﬁﬁnﬂﬂukﬂﬁut&f le kﬂﬁi’a&!ﬁ%tﬂﬁdy&lﬁi}ﬂe{m%heﬁcléch
eroaryl.a n a C e

het efGar "é'ft?w%/ '?j%iycﬁﬂf a Qa E”%?' %&§®Y&§?8 3@“‘5 EE%I‘%\W'“ a
het er oar wlydbcytrgﬂmms&ainpu ofdechgpdupoinalude pysimiketyl gmtn;);l (mtiomlytlmituhﬁxy

Fbteroar al kynyl " ans a het eroaryl n |n whi ch t he
het er oar yite! %&X&%/Wﬂg? a'ﬁéﬁ'&'ﬂ -] ’“é?eéts)a{l? '%k%%‘l%’ r"l‘"b‘é'&s My enpl ary
het er oar ydptibialiyp yibstipaed heteromyl griep G5 maypyl'ticdyﬂyet'dpymgdt amOgtionally substituted

3- pyri dyl, h WD 99f 23063
PCr al GB%%’&‘J"%W‘ group-

"Heteroarylalkenyl" means a heteroaryl-alkenyl- group in which the heteroaryl and alkenyl
moieties are as previously described. Preferred heteroarylalkenyl groups contain a lower

alkenyl moiety. Exemplary heteroarylalkenyl groups include pyridylethenyl and pyridylallyl.

25  "Heteroarylalkyl" means a heteroaryl-alkyl- group in which the heteroaryl and alkyl moieties

are as previously described. Preferred heteroarylalkyl groups contain a Cy_galkyl moiety.

Exemplary heteroarylalkyl groups include pyridylmethyl.

"Heteroarylalkyloxy" means an heteroarylalkyl-O- group in which the heteroarylalkyl group is
30  aspreviously described. Exemplary heteroaryloxy groups include optionally substituted

pyridylmethoxy.

"Heteroarylalkynyl" means a heteroaryl-alkynyl- group in which the heteroaryl and alkynyl
moieties are as previously described. Exemplary heteroarylalkenyl groups include

35  pyridylethynyl and 3-pyridylbut-2-ynyl.



13 "Heteroaryldiyl" means a bivalent radical derived froman aromatic
nonocyclic or multicyclic organic noiety of about 5 to about 10 ring

menbers in e or nore of the ring nmenbers is/are eLepRgégnsdesOt her
t han carbonww+§$5@§anple ni trogen, oxygen or sul phur, andkoptPonally 5

substituted by one or nore "aryl group substituents" as defined above. Wen
Ar[err] is a heteroaryidiyl radical thil¥ nmay particularly represent an
optional Iy substituted pyridindiyl. "Heteroaryl oxy" means an heteroaryl -
group in which the heteroaryl group is as previously described. Exenplary
het er oaryl oxy groups include optionally substituted pyridyloxy. 10

" Het er oar yi'wérm?ﬂwl'qaiahamyhem Ermdasdeﬁvm‘fm SdryhatR@laabdyblicirinfulydil - gr oup

in which the heteroa Vi QUS descr
" Het er ocy cPEANLpPiLty ﬁé‘é’r‘?’égt{’ i’?""éf '8" Ei’ﬁ?l"‘ w#’%‘h?)"e(?f m&'beo°g fhe ging memberp
nmenber s whis@ke diaehes) athed than cadbop, for emmple nhegem oqgevs sigptivecind dptionglin O, S or

NY6 (where Y6 is hydrogen, alkyl, arylalky nd an optionally
subst i t Bit egnbptifpted HY pn¢ o5 MOTFr éf”é&"’ﬂﬁf“ﬂ"?twﬁ@f"l és ‘H’g‘l‘@r”gﬁér &Yﬁééfl Bapiety in

whi ch an amtbrof9Tdiyh RIdREITR ylay parfigylarbirepraseiieh @pomyity sabstiotkd GiridiagiyRr e f used
together to forma cyclic structure (exanples of such groups include
chromanyl , di hydrobenzofuranyl, indolinyl and pyrindolinyl groups, 20

" Het er ocycl"Ha’eioyiymlxkyméanmmr@rﬂé! @rap yrewiiel the heterbiryl grognwpréviwslhi ch the

het erocycl gal k m@wﬂﬁgx&em@&; Soups iRIndSe bRty ml.fxtedﬁ.w

"Heterocyc oa? 1 ene ans I'val ent radical derived from a sat ur at ed
m onoc}8lic 25 hydr ocarbon of about 5 to about 7 atons, which contains

one or nor exbelayRaipBETIcaflaMeH® thedrs @ m&m.&mz-&ﬁfcémmmp W vHlidh] ehd S
hydrogen, alkyl, arylalkyl, and aryl) and is optionally substituted by oxo,

by renovi ngetarOhwd:mgenawremWSdeceh@h of two different carbon atons of the
ring, or when NY[err] is NH by renoving a hydrogen atom from one carbon
atom of the ring and a hydrogen atomfromthe NH or when the ring contains

two NY[err ]"Hﬁ@f@?‘@&i‘ﬁ'r’r'ﬂ““&ﬁ% (Reyeycloallofigronp of abpys 3ite § ring members which @BEIS at om
from baigh niff 0.?&9 h?s Jeﬁéﬁ@.l bR ]S oﬂnﬁmmuew.ﬁqa%gm mb@;ﬂt &4 amno

group, "Wherern err are as previously déscri bed

groups i nclamds (@mr HWOPH!}’N"?““WH‘}W’HMW“‘EF‘H‘}‘FXFE‘E W"W‘Wﬁ““tﬁ“ﬁ‘ﬁ? By I am no
and di et hyl.aidna aryl (or Wfei22yPdkY) @nd a beterocycloalkyl group are fused together to form a
PCT/ GB98/ 03294
cyclic structure (examples of such groups include chromanyl, dihydrobenzofuranyl, indolinyl
and pyrindolinyl groups,
20
"Heterocycloalkylalkyl” means a heterocycloalkyl-alkyl- group in which the heterocycloalky!

and alkyl moieties are as previously described.

"Heterocycloalkylene" means a bivalent radical derived from a saturated monocyclic

25  bydrocarbon of about 5 to about 7 atoms, which contains one or more heteroatoms selected from
0,Sor NYS (where Y0 is hydrogen, alkyl, arylalkyl, and aryl) and is optionally substituted by
‘0x0, by removing a hydrogen atom from each of two different carbon atoms of the ring, or when
NYS is NH by removing a hydrogen atom from one carbon atom of the ring and a hydrogen

atom from the NH, or when the ring contains two NYS heteroatoms and NY® is NH by removing

30  ahydrogen atom from both nitrogen atoms.

nyY4ySN." means a substituted or unsubstituted amino group, wherein Y4 and Y5 are as

previously described. Exemplary groups include amino (H;N-), methylamino,

ethylmethylamino, dimethylamino and diethylamino.



14 [err] neans a substituted or unsubstituted carbanoyl group, wherein
[err] and [err] are as previously described. Exenplary groups are carbanoyl

[err] andu‘gégy/%’g | car bamoyl (Me2NCO- ). 5 [err] means a W‘Eﬁw&z@?yor

unsubstit phanoyl group, wherein Y4 and Y5 are as previ ous

descri bed. Exenplary groups are sul phanoyl [err] and di net hyl sul phanoyl .
[err] 10 "Prodrug" neans a conpoundl4vhi ch is convertible in vivo by

nmet abolic nmeans (e g. by hydrolysis) to a conpound of formula (1),

i ncludi ng N-oxi des thereof. For exanple an ester of a conmpound of fornmula
(1) containing a hydroxy group nmay be convertible by hydrolysis in vivo to

the par ems{wmé'&u'"ﬁnnﬁrsgg%mn%dym'..yumuéé Laﬁgﬁ..gJy@oﬁgg g)rag.fag.%.fmwa%a (1)

containing a carboxy g be convert sisIn Vvivo to the
par ent npreviouslpdesqribed; Exerhplary grqups are cfrbamoeyh GloNGO-hindfdimethyicarfatoykb ont ai ni ng
a hydroxng%R&P are for exanple acetates, citrates, |lactates, tartrates,
mal onat es, oXa &tes, sal i cyl ates, propionates, succinates, funmarates,

mal eases, met hyl ene-bi s-[err]-hydroxynapht hoates, gentisates, isethionates,
di -p-toluoyltartrates, nethanesul phonates, ethanesulphonatgf,

benzenesUl K%i?‘ﬁﬂk'é mesny a substitugrd 98 RESEDAtSHes saiphamoyl groppiwhereinsYit snddPwres and
qui nat es. ' 0 unds of formula (1)
cont ai ni r?aﬁalvﬁgsg)re%ﬁémﬁgoggﬂp?ruh?;g{?gﬁf%?%éﬁg{n?%?gqisl c}o)%lget i es selected from
t hose deslimétidchlihgmbyliMeiNe0d-)et. al ., J. Med. Chem, 1989,32 , page

2503- 2507, and include substituted (am nonethyl)-benzoates, for exanple 2 5
di al kyl am no- net hyl benzoates in which the two al kyl groups nmay be joined

togetl!mer "PRGHrE5" thAineK Cokiposkll mcrﬁacmmmle il By GhetdbgliciResadlelgORal | Y -
substi t ute | frogen ato . Q. . al K) te nLtro n atonm nore especla
U phol (st} R FRmRiaRbtgeits 3 idludige Roxfaet bt B SamR o3 st albnt oo
and (4- aldopppindef formnla (D) yintdising obydesxy geoug may be amvertible by hydrolysis in vive to

4‘ 4‘ | k i i ol - . 1 t H
cont a, ns hPpRE oddink: Mt A Sor ot onBiE of Bl [P OB LBy T CN ! OF

addi t i on sregpmaayheronyertibin hydydrolysis iy vivods the pyrent melecaleconveni ent form for use;
and iqs practice, use of the salt forminherently anpbunts to use of the free

acid form .The bases which can b sed to prepare the base addition salts
el ude. AR S ShonBul R atiaiing By oy o are forexampi

acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates,

fumarates, maleates, methylene-bis-B-hydroxynaphthoates, gentisates, isethionates,

di-p-toluoyltartrates, methanesulphonates, ethanesulphonates, benzenesulphonates,

20  p-toluenesulphonates, cyclohexylsulphamates and quinates.

An especially useful class of esters of compounds of formula (I) containing a hydroxy group, may
be formed from acid moieties selected from those described by Bundgaard ct. al., J. Med. Chem.,_
1989, 32 , page 2503-2507, and include substituted (aminomethyl)-benzoates, for example

25  dialkylamino-methylbenzoates in which the two alkyl groups may be joined together and/or
interrupted by an oxygen atom or by an optionally substituted nitrogen atom, e.g. an alkylated
nitrogen atom, more especially (morpholino-methyl)benzoates, e.g. 3- or
4-(morpholinomethyl)-benzoates, and (4-alkylpiperazin-1-yl)benzoates, e.g. 3- or
4-(4-alkylpiperazin-1-yl)benzoates.

30
Where the compound of the invention contains a carboxy group, or a sufficiently acidic
bioisostere, base addition salts may be formed and are simply a more convenient form for use;
and in practice, use of the salt form inherently amounts to use of the free acid form. The bases

which can be used to prepare the base addition salts include preferably those which produce,



WD 99123063

PCT/ GB9%/ 03294 15 when conmbined with the free acid, pharnmaceutically

accept abl e g@ldossgef At 1S, salts whose cations are non-t gehfcesgodzde patient
i n pharmaceutical doses of the salts, so that the beneficial inhibitory
effects inherent in the free base are not vitiated by side effects
ascribable to the cations. Pharmaceuti¥ally acceptable salts, including

t hose deri ved fromal kali and al kaline earth nmetal 5 salts, within the
scope of t I nyenti Q cl ud hose derived fromthe foll ow ng hases:

sgdi um hy °'b|‘é°mb§'t?8 Jﬂ]‘ Eﬁ”aﬂ armaegutieally arreriiils 9 H@t“’c‘ﬂf’dﬁﬂi’ﬁﬁﬁ’ﬁFom de, -

al um ni umalebinawiicie thel patlhﬂt inmhhr;tﬂmmcdavsmgmesumthvdrmieﬁﬁal idhibi€ory

hyd_rox! de’ef@é‘{??ﬁ@r&u ‘;b eargnqtgl[%ﬁteﬁjﬁeﬂ‘? r}sxltjectsgcmc ot%écat SI ne, argi ni ne,

orni t hi ne, I ne enz i ani ne, oro FoCaT ne,
di et hanol a?rhhmcelp!cdb'apne*ablwﬂts swmmspmqatm aﬂnlm\d alhlatehy*tmmetab

pi per a?sl aied b Widsh Msogémﬁ; iVentio thHUTREREE S ived i ﬂ.@%tmn?w'sum ydroxi de,

and th Sone of the conpounds of the present invention are basic, and
such corrpduﬁws spdinm fydroxide, patagsip #Yérwdefcalcw@ IyReosidp alyminium hydretide, f or m of a

phar maceutmmallnlhydlaﬁa@a&ahklemaﬁdrdnmahé ty@Pox I8 dmnl oA @RMflenediBnif€, Ndmad(ll t | on

salts aregi nor e .conveni ent f mLor use; and in practice, use of the salt
f or m i nher®HPPPeIRRSATER PG OURIngebNe { r ce base form The acids which can
be used tm,ﬁr-ﬁpanﬁethjfle:eMmtie,aﬂldrdpmnﬁinsaiethsndlmhugiﬁ;em@f erably those which
pr odu d t.h t e.free base rmaceu Qall acceptable
sal tscleoi h\gﬁ]ge"zﬁmftp d'et ani mc')"r?ép'ﬁer“ézmrfbtﬁ“@B ’c‘,y"}eﬁ' b’h é’ﬁt in 20
phar mac euttetrametijdansmoniym hsrdeomhlm,thedtket hat the beneficial inhibitory
effects inherent in the free base are not vitiated by side effects
ascribable to the anions. Al though pharmaceutically acceptable salts of
sai d basi cSomSRHie FrIPoyRds ofthe pepantigventipn arg basit. andtpeh compangfis age useful indhg ul  as

sour ces of fofd6rthé R6e Yags® i ME BrA G ENpliatmidofticRIl dcbptabRiacid BdditionRRE thRof. | S
desired only as an internediate product as, for exanple, when the salt is

f or med*®nl y for purposes of purification, and 25 I dentification, or when
it i s usedaddbadditionssiBdrad Bore mnpczﬂqnaformgurasqahat inpetitel @abf the ARCRRL abl e sal t

by 10N exCHRNGGRLAGRIHSSor oIAL BRE B! TRLLois SRRRRARN Cea Sk Sl Al 1

scope of the | nven om mneral . acras snd or gani c
aci ds, andadditioh salts inelude pieferablycthose whigh prejuneoviich comideed withdhefyed bader onri des,

sul phat es, hqmmﬁ,saccéawe@;xes@aﬁyw&m GionsAFEifoR iR to e phfEafly | aCt At esS,

tartrates, mal onat es oxal at es, sal'i cyl at €S, propi onat es, succl nates,
f unar a8 ®s , Pharmaceutical doses atthe salty. g that the Beneficial iohibjtory ot inticrrnt ndhe fgeent | sat es,
| set hi onat Bfie ard hotvitia@d by yilié Xfetts adcFibabld B tHiaRRBNS lAlltNS\QB phffmaceutically

g; 2 ?2 ﬁZ)L(”y ng OFPS’H’EB rﬁal[tsbog rs]ai(? ga%&%:ﬁg@g%ta??pnﬁmf H acu? S&é tR)Q 25& tm?esu’seful as
sources of the free base form even if the particular salt, per se, is desired only as an intermediate
product as, for example, when the salt is formed only for purposes of purification, and

25  identification, or when it is used as intermediate in preparing a pharmaceutically acceptable salt
by ion exchange procedures. Pharmaceutically acceptable salts within the scope of the invention
include those derived from mineral acids and organic acids, and include hydrohalides, e.g.
hydrochlorides and hydrobromides, sulphates, phosphates, nitrates, sulphamates, acetates,
citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,

30  maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates, di-p-tolueyltartrates,
methane-suiphonates, ethanesulphonates, benzenesulphonates, p-toluenesulphonates,

cyclohexylsulphamates and quinates.

As well as being useful in themselves as active compounds, salts of compounds of the invention

35  arc useful for the purposes of purification of the compounds, for example by exploitation of the



As well as being useful in thenselves as active conpounds, salts of
conpounds of the invention 3 5 are useful for the purposes of

purificati %&fm&ge conpounds, for exanple by exploitati Qo ipebiiSes WO
99/ 23063 -

PCT/ GB98103294 16 solubility differences between the salts and the parent.
conpounds, side products and/or startithg materials by techni ques well known
to those skilled in the art. Wth reference to formJIa (I) above, the
follow ng are particular and preferred groupi ngs: Rlerr] may particularly.
r epr esenfolnitiy differences beteenhe V"ﬁﬁ&f“%ﬁ‘!‘]‘m}'@ﬁﬁ@sﬁﬂﬁ rroduciyjapd/pi stagtiog ¢ R err |
i's | ower nidkdrials, by lté@ikifues WélDKbwnltOHOse sRillkdibithdiaee. | ower al kyl sul phinyl or

| ower al kyl sul phonyl. Rerr] may al so particularly represent hal ogen,
especially fluoro and chloro. 10 Rerr] may al so particularly represent

| ower al Wikh feference twformuls (1) absyretbe Gillbyinplaepadfcetar ndpleaedgroapings: Rl err] may
al so particularly represent |ower al koxy (e.g. nethoxy), especially when
X[err]g represents N. 15 X[err] may particularly represent CRI1O,

especi al IR! mdyqiaptickfadly h]préssmIhyxwagendsmiallmhdnwhkpﬁ&ehem(ﬂamtare Rty or

th X I t N.
e T e A
(e.qg. nethyl) | ower al koxy (e g. nethoxy), Iovver al kylthio (e.qg.

a1 ky! sul ysRp gersReible e Bfomsprepsbin tlo ik Ot ot 1y 1 cpresent oL 25

X3 memp al so particularly represent N. X[err] may particularly represent

CRlerr] dis refera of X4 and X[ err {TRY particularly
b esendlcny sHo AR ARy thefsent fous wisd it Reirty ST repretont Mgy

99/ 23063

PCT/ GB98/ 013294 17

may also particularly represent lower alkoxy (e.g. methoxy), especially when x1 represents N.

15 X! may particularly represent CR10, especially where R10 is lower alkyl or lower alkoxy (e.g.
methyl or methoxy).

X1 may also particularly represent N.

20 X2 may particularly represent CR10, especially where R10 is lower alkyl (e.g. methyl), lower
alkoxy (e.g. methoxy), lower alkyithio (e.g. methylthio), lower alkylsulphinyl (e.g.
methylsulphinyl) or lower alkylsuiphonyl (e.g. methyisulphonyl).

X3 may particularly represent CH.
25 '
X3 may also particularly represent N.

X6 may particularly represent CR10 and is preferably CH.

30 Oneof X4and X5 may particularly represent CR1! and the other represents CRm, especially
CH.



Wthin R11 the noiety L[err] may particularly represent a [err] |inkage
where R2 represents a straight or branched [err]al kyl ene chain, especially
a straight o ed [err]al kyl ene chain, and R3 represelr)_{xlﬁ; rr]
preferably.- w&% or (b) -Zferr], preferably -0 %nzg[eerr]
the noiety Arerr] may particularly represent (a) an optionally substituted
aryl ene, such as optionally substitutedim or p-phenyl ene, preferably
optionally substituted p-phenylene or (b) an optionally substituted

het eroaryl diyl, such as optionally substituted pyridindiyl, preferably a
p- pyri di ndivyikhin Rt)‘rme fbiefyd ! aldly pasicglysy dpresedt H-RAIRA lmlage&laai-e k@lreﬁ&kdnmal

Sipe) o e A efnﬁuﬁrgyst bt brnei ool

represent 3 8l QR SHRE. 1! | ene |inkage,
especi al | y(ag%)%{ o% {F'R!I(saﬁbst Rﬁ%%e ene (Mi tEv'at‘lr%ﬁ)unsulti‘)st | tJMeSd al kenyl ene
l'i nkage, especially vrnylene or [err] Irnkage such as [err] [err]or

I ! . | err| 2 ud
e iy e B CRE R AL Rl ARG pongy sl il i 0
preferably saogmarry sp@mu]ted m- op/pephenyjens, piefaRably eptipnadiy epetituted p+mmrena¢-1<yl ( e.g.
met hyl) andag[ogﬁJnLnr &gﬁﬁﬁme&r&%i, Sk ¥d op(.snaﬁ, sursaﬁm.i r.dﬂra.m f@m

hydr ogen an represents ar het er oary l*err [err err] S
nor e pr ef ertaprifindivy mogspreferably awnélpéérdaﬂrfyeff%? qptionahpibptisuqngsip qeepr esents

[err] [err]c] gy, espocially Wektyi, Bnd €] fdikoxfi@speBiiigimetnéxyrBy particul arly represent
carboxy or an acid bioisostere. WO 99/ 23063

PCT1GB*Y 03294 18 It is to be understood that this invention covers all
appropri at q‘g’tmth) NG ks el @l g [ b &6 9.9 { ngs referred
to herein. X %ar @mm ]9];1{‘,1 f&cgn‘k & % 3 g? ?ﬁec |°nv ‘r?? ﬁ'olégﬁé' conpounds
of formul a sgbsiputed slkylene lmkage, especially optionally substituted ethylene (c) an unsubstituted
alkenylene linkage, especially vinylene or (d) a Z2RY- linkage, such as -O-CHj-,
-8(0);-CHz-~, -8(0),~-CH5-CHj-, or especially -NH-CHj3-. Preferred optional substituents
15  within (b) include lower alkyl (e.g. methyl), aryl, heteroaryl, -N(R12)-C(=0)-R13,
“NR!2)-C(=0)-OR13, NR12)-50,-R13, -NY1¥2 and
R‘
I
-[C(==0)-N(R5)-C(R4)(R7)]p—C(=O)-NY1Y2. L2 is preferably a group —C—CH;— , where
RJ.S
R4 is hydrogen or lower alkyl (e.g. methyl) and R1S represents lower alkyl {e.g. methyt), or
where R4 is hydrogen and RIS represents aryl, heteroaryl, -N(R12)-C(=0)-R13,
20  -N®R!%)-C(=0)-OR!3, .NR12)-50,-R13, -NYLY2 or
-[C(=0)-N(R6)-C(R4)(R7)1p-C(=0)-NY1Y2. L? is more preferably a group —CH—CH;—
) RS
particularly —CE—CH;— | where R15 represents -N(R12)-C(=0)-R13,

-NR12)-C(=0)-0R13, -N(R12)-504-R13 or -NY1Y2,

25  Within R the moiety Y may particularly represent carboxy or an acid bioisostere.



[err] (la) in which [err] and Y are as hereinbefore defined, [err] is
arylene and [err]is attached at the ring 3 or 4 position, and their
prodrugs and 10 pharmaceutically acceptable salts, and (e.qg.
hydr at es) W&*?2¥Ppounds of fornula (1a) and their prodr u&gi’%g@éggands of
formula (la) in which Rlerr] represents hydrogen are preferred. .15 s
Compounds of fornula (la) in which R represents a straight or branched
[err]al kyl ene chain, especially a straight or branched[err]al kyl ene chain,
nore especially nmethylene, are preferred. Conpounds of forrmula (la) in

whi ch Altfieto b undepstaxiaimt thivinvention ones Allappudpsiatetcombidativny bfithepardapaci al | y
opti ona ' ; -phenyl ene, nore especially optionally
substi th%%‘ﬂé%n%%'tﬁyf“g er,g?eg?&etog'agﬂ'preferred. Preferred substituents for
Ar[err] include [err]al kyl and[err]al koxy, especially nethyl and nethoxy.
Conpoungdspapicufa® krodb a1 domPdurdfof b intention 4r& BnSEdsDf RPm@R{IapNal |y substitut ed
al kyl ene 1inkage, especially ethylene or substituted ethylene, are
prefrred. Preferred optional substituents 25 i nclude | ower al kyl (e.g.
met hyl), aryl, heteroﬁyl, ger{] jerr] Comgounds of [err] formula (la)in

which L2is a -G | : g R4i gjihydrggen grz | r al kyl (eg.

v c ' o[ hvor ggen gra | qpe

PCT/ GB98MY0 { hyl and¥ 15 1 ¢ ‘rgsentsg ower al kyl (e.g. nmethyl), or
r

where R4 is hyokee and™] er esents aryl, heteroaryl, [err] [err] are
particularly preferred. Conpounds™of formula (la) in which [err]g#epresents
a [err] linkage, particularly R5 [err] ,Wwhere R15 represents [err] R
[err] are especially preferred. Conpounds of formula (la) in which X err]

repr esenf hiPRYIRZERKA] 22, kP a2 ke 2hPeinBerdr@ WBtined, Aty is aPflene and
—RZ-C(=O)-NH-Ar1-L2-Y is attached at the ring 3 or 4 position, and their prodrugs and

10 pharmaceutically acceptable salts, and solvates (e.g. hydrates) of compounds of formula (Ia) and

their prodrugs.
Compounds of formula (Ia) in which R! represents hydrogen are preferred.

15 Compounds of formula (I2) in which R2 represents a straight or branched Cjy_galkylene chain,

especially a straight or branched Cy_galkylene chain, more especizally methylene, are preferred.

Compounds of formula (Ia) in which Arl represents an optionally substituted arylene, especially

optionally substituted m- or p-phenylene, more especially optionally substituted p—phenylené, are
20  preferred. Preferred substituents for Arl include Cj_galkyl and Cy_galkoxy, especially methyl

and methoxy.

Compounds of formula (Ia) in which L2 represents an optionally substituted alkylene linkage,

especially ethylene or substituted ethylene, are preferred. Preferred optional substituents
25  include lower alkyl (e.g. methyl), aryl, heteroaryl, -N(R12)-C(=0)-R13, -N(R12).C(=0)-OR13,
-N(R12)-803-R13, .NY1Y2 or -[C(=0)-N(R®)-CRH)(R7)] ,-C(=0)-NY! V2. Compounds of
R‘
formula (Ia) in which L2 is a ——Cll——CHZ— linkage, where R4 is hydrogen or lower alkyl (e.g.
RLS



| ower al koxy(e.g. nethyl or nethoxy), are preferred. 10 Conpounds of
formula (la) in which [err] represents [err] especially where R10 is | ower

al kyl (e.g. boshdy | Ower al koxy (e.g. nethoxy), |ower apkyicebund2se. g
met hyl t hi o), [ ower al kyl sul phinyl (e.g. nethylsul phinyl) or |ower

al kyl sul phonyl (e.g. nethylsul phonyl), are also preferred. 15 Conpounds
of formula (la) in which X3 representslt}tare al so preferred. Conpounds of
formula (la) in which Y represents carboxy are preferred. The group [err]
may preferably be attached at the ring 4 position. 20 A preferred group of
conpounds wéthyidiRID eeprisents lawer atihfeeumetiyllodr whereRf inhydregen and RYTi ch: - [err]

o Ei?rerﬁg?wbrs?%g'rf' Eap N S herPPRE R R P G T e R Py
) L [
R At ol Yo L e o R T e S Rt

represent ScL.ﬁaJul.dm%rL.erarda) m%icﬁie?é rds6ift 4 -LEt&pe@nﬁi i.mx@tﬁr ﬁc.ﬁﬁryr] is
met hyl , met hoxy, nethylthio nethylsulphlny Q; hyl suphonyl )

represents CH, Y represents carboxy; and the Broup [err] |s attached at the

ring 4 position; and the cgsrrespondr ng, N- oxi dgs, a % 23063
PCT/ GB98/ 0 TEEThePberpR G gerrgents NR BIETOR L (NRAHGOLPREs abl e salts and

sol vat es (e.g$uhydrates) of such conmpounds and their N-oxides and prodrugs.
Compounds of tornula (la) in which R15 represents [err] especially where

R12 5 IS gl 181, N2 Al thyl) and [err] is |ower alkyl
(e.q. nethfﬂy )ar ril(e g. op?ﬁoﬁxkﬁ9 s??tuted phenyl), heteroaryl (e g.

optionally substituted pyridyl optronally substituted thienyl, optionally
substituted |soxazolyl tional substitgﬁ@d pyrrdazy%é heterocycloalkyl
(e.g. tetr SATEEH ’y?é?f’“&";( in vhigh X" reprpiepts CH{ o gopeSjaly sYheis Ry plowsralfdior | and
[err] al kyloweriiRéxylels! Getnfyr mM¥KdxYR atergerrairi nomet hyl and 10

nmor pholin-1 -yl methyl) or al kyl substituted by al koxyal koxy (e.g. [err] are

prefer?gd. Compounds of fornula (la) in which RL5 represents [err]
especi al | y colpédhdEdormula (Ia) in which X2 represents CR10, especially where R10 is lower alkyl

(c.g. methyl), lower alkoxy (e.g. methoxy), lower alkylthio (e.g. methylthio), lower alkylsulphinyl
(e.g. methyisulphinyl) or lower alkylsulphonyl (e.g. methylsulphonyl), are also preferred.

15 Compounds of formula (Ia) in which X3 represents CH are also preferred.

Compounds of formula (Ia) in which Y represents carboxy are preferred.

The group -RZ-C(=0)-NH-Ar1-L2-Y may preferably he attached at the ring 4 position.
20

A preferred group of compounds of the invention are compounds of formula ([a) in which:- R} is
hydrogen; R2 is a straight or branched C1-4alkylene chain, (especiaily methylene), Arlisan
opttonally substituted arylene [especially p-phenylene, and methyi(or methoxy) substituted
p-phenylene}; L2 is a substituted alkylene linkage [especially —CH—CHz— , where R15
R

25  represents -N(R12)-C(=0)-R13, -N(R1%).C(=0)-OR13, -NR12)-50,-R!3 or -NY1¥? |; X1 and
x2 represent CRri¢ (especially where Ri0;s methyl, methoxy, methylthio, methylsulphinyl or
methyisuphonyl); x3 represents CH; Y represents carboxy; and the group

-RZ-C(=0)-NH-Ar1-L2-—Y is attached at the ring 4 position; and the corresponding N-oxides, and



I s hydrogen or |ower alkyl (e.g. nethyl) and [err] is lower alkyl (e.g.
ethyl) or alkyl substituted by 15 aryl (e.g. benzyl), are also preferred.

Conpounds la (l1a) in which R15 represents [err] oY Where
R12 is hyd@é&é’%:{“?)gr’l | ower al kyl (e.g. nmethyl) and R13 is f?)‘\c/{érésgb% (e.g.

methyl), aryl [e.g. optionally substituted phenyl or optionally subst i tuted
napht hyl (especially di methyl ami nonapt®t h-1-yl)]), 2 0 het eroaryl (e.qg.
optionally substituted pyri dyI or opt i onal I y substituted i mdazolyl), are
al so preferre aqunds of [err] represents [err]
especi al h‘/’" B s[%@r"ﬁ”ﬁ'r?ﬁ“‘??“?é‘“re%@nfa % s8€hﬁ’g1g YAFUES) tfsither red. 25
Corrpound@mmulidyramrlulr(ﬂ-ta&)dumd\ledrthEerr] represents [err] especially where
[err] is hydrogen and [err] is or lower alkyl (e.g. propyl), or alkyl
substituted by aryl (e g.[err] or [err] are also preferred. W99J23063

Par / GB9 SC@ﬂﬁnﬁAdef faamla' (@) irewlivh PSatmesend -NEA)aROPREY, efeciany whetd RI2 ar e
those_in_which [err]

WO 99123063
PCT/ @98}5(%%&"‘2’2 loxver EH‘Y'I‘%‘F metiprD F‘E‘?ﬁg'%’ e tion fe-z BEHDNIa (8- optivmallynvent i on
ﬁr e Colr)rpfﬁmﬁﬁimeﬂi)htfx@l)mikmaﬁl g, t)pt{oiiilry,v]suIishb:)edﬁ»yndj'l,l’bp‘ﬂ‘blhlllga sibBfitued ?{x@hyﬁsd t
erei nbefare [ r attached a
the ri ngo'f'f"mal 7. "Lsg'g'gfd 'so"LmaYrT%plt' eﬂrs"g%‘@?‘r"ﬁ'a diﬂ'aa‘ﬁffé# E’%’Eﬁ' fecgal |y

accept abIteérabnsdrowralaﬁw,sbdywm!lsut@b)g:arﬂoyﬂﬂeat-@B)z-(cﬂz-CGfmouhds of formula (1Db)
and their rodrus npounds of forrmula (Ib) in which R err]
represent% n{He %@*ﬁkﬂf‘&’ﬁ"é&d bndﬁb‘afﬁﬁma@inommmm (I1b) in which R2

reprgge mm%r[ﬂmﬁltt b @ln%?ﬁyl)%;- amﬂn&slaglqm[b% Moxyaht\& -%%—&CHI-CH?O-CHy are

preferred.

Compounds of formula (Ia) in which RIS represents -N(Rlz)-C(=0)-OR13, especially where R12

is hydrogen or lower alkyl (e.g. methyl) and R13 is lower alkyl (e.g. ethyl) or alkyl substituted by
15  aryl (e.g. benzyl), are also preferred.

Compounds of formula (Ia) in which R15 represents -N(Rlz)-SOZ-Rn, especially where RI2 s

hydrogen or lower alkyl (e.g. methyl) and R13 is lower alkyl (e.g. methyl), aryl fe.g. optionally
substituted phenyl or optionally substituted naphthyl (especially dimethylaminonaphth-1-yl)}),

20  heteroaryl (e.g. optionally substituted pyridyl or optionally substituted imidazolyl), are also
preferred.

Compounds of formula (Ia) in which R13 represents -NY1Y2, especially where Y1 and Y2
represent hydrogen are also preferred. '
25

Compounds of formula (Ia) in which R13 represents -NY1y2, especially where Y1 is hydrogen

and Y2 is or lower alkyl (e.g. propyl), or alkyl substituted by aryl (e.g. -CHj3-Ph, -CH(CH3)-Ph
or -CH>-CH>-Ph), are also preferred.



especially a straight or branched[err]al kyl ene chain, nore especially
net hyl ene, are preferred. 15 Compounds of fornmula (Ib) in which Ar[err]
represents ihqnal |y substituted heteroaryldiyl, espegj ye/3fli onal |y
substitutedagggl h%diyl, nore especially optionally subst?Fﬂng
p-pyridindiyl, preferably pyridin-2,5-diyl, are also preferred. Preferred
substituents include [err]al kyl and [et]al koxy, especially nethyl and

met hoxy. 2 0 Conmpounds of fornmula (I1b) in which [err] represents an
optionally substituted al kyl ene |inkage, especially ethylene or substituted
et hyl ene, ~ Barticylarly prefersell compeyinds pidormmix (ia) aeel thaseitoothich RIr fss —W8J .ude | ower

al kyl (e g. nethyl), aryl, heteroaryl, [err] [err] Conpounds of formula
(I'b) in which L2 is a [err] linkagenwhere [err})==3, hydrogen or |ower alkyl
(e.g. R25 met hyl) and [er rc}ants | oRE | (e.g. methyl), or
where [err] is hydrggexn and fuﬁ Map ‘sents/éryl, 2 eroaryl,ﬁ[err] [err]
are parti cut-dBHFHpr red—N  W99123063 K s ——NH—C-—CH,"

PCT/ GB98103294 23 rpounds §%%f a (Ibf\%n L2 represents a [err]
| i nkage, particularly [err] [EPrr ere BE represdents [err] [err] [err]
are especially preferred. 5 Co nds ofcH,ormula (I1b) in which [err]
represents [err] especially where [err] is lower alkyl or |ower al koxy(e g.
met hyl or methoxy), qare preferregl. npounds ofﬁfor (I'b) in which [err]
represents [err]espécially wherédl (S l-ongr- I X .g. nethyl), |ower
al koxy (e.g’."‘#ﬁ%h\)?ﬂ—,cﬁdmr KT T &.g. met hyNbi.gd)' | over

al kyl sul phi nyl 10 (e g. nmethylsul pfitnyl) or |ower alkyl sul phonyl (e.g.
met hyl sul phonyl ) ,o ar so preferred. Conmpounds of formula (Ib) in which X3
represents rel alfo Dyefennrst c oUngE- 8. o OF MkReh] ol & Whi ch Y
represents carboxy axe_pteferred’ T5 The group [err] may®preferably be
attached at the ring position. A preferred group of conmpounds of the

i nvention are conpo of formula ) in “hiCh3“:£Trr] is
5>  —nH-so; ) TNESO\ /7 TS0 :
N N
CHB

-
i
—NH"Sz O ’ —NR—'C—'O—'CH2 '

Il I I
—NH—C—CH;~CH; CO,H, —NH—C—CH;-CH;CH;-COH, —NH—C—CH_-NH, ,

0 (o) g

o i i

I ~—NH—C 0 —NH—C |
—-NH—C-—CH;-0—CH,CH,0CH, , : N\,

0 o—H o -

i i o Q
~—NH—C —NE—C

: o= L/ N\
o , N —“‘-NH'—' c . or

NN

/ N\

Q
[
10 -——NH——E—CH;N o.



hydrogen; R2 is a straight or branched[err]al kyl ene chain, (especially
net hyl ene), [err] is an 20 optional Iy substituted heteroaryldiyl,
(especial5%)£%£6 in-2,5-diyl); [err] is an optionally sg@ﬂa%ﬂmh@ﬁ al kyl ene
| i nkage -(especrally an ethylene, or a [err] |inkage, particularly [err]
[err] , Where [err] represents nethyl, aryl, heteroaryl; [err]
[err] [err]and [err] [especially [err?® 25 [err] represent [err]
(especially where [err] is nethyl, methoxy, nethylthio, methylsul phinyl or

net h Isu hon X3 r ents CH Y represents carhox and the grou
[or ] T ok JUTAEE Micler D O FRpogmin of sy o somposncs oformain 0y~ 7

PCT/ (B98103294 24 position; and the correspondi ng N-oxides, and their
prodrugs; and pharnac y acgeptable salts and sol vat es (e.qg.

hydrat es) of suc nd their N ox Fhes and progrugs Conpounds of
formula (1b) igl W R151T epr T\sferr grc Imhe?!e R12 5 S

hydr ogen R yl (jg. g. [ er is lower alkyl (e.g.

nmet hyl ), aryl ) ptldhall sybstreuted ph€nyl), heteroaryl (e g.
optional ly subst™uted pyridyl, op&ionally substituted thienyl, ﬁgt ionally
substituted isoxazolyl, optionally substituted pyridazyl), het er &cloalkyl
(e.g. tetrahydropyran-4-yl), aIkyI substituted by carboxy (e.g. [err] and

[err] _al kylhlsu B% uz;xg tiy:{< ‘“L . .am rlt‘om?_tp{ .
mor phdl | HOThich B RE I XGX XL and Xarp at Rerciphefpre,defi éiy'aP?éb‘S?W"éV gderr] are
preferredge. gﬁmwﬂ.ﬂ- Ly tsqt:gute@a:(ttb.)mg arhr\Myoﬁtao.L e.tdrd.e.t ﬁﬁﬁﬁﬁ?ﬁﬁ [err]

especi al | ere hydr ogen or |ower al ¥ and R13 is
| oner al R rmeee“gca“éﬁwywyb'w“aPkiltolvgtfbgetgr hxdrases womsounda«mrn(u@ @) apdnzyl ),
are al sodpirgksiragd. Conpounds of formula (Ib) in which R15 represents [err]
especially where R12 is hydrogen or |ower alkyl (e.g. nethyl) and R13 is

| oner al kyl (e.g. nethyl), aryl [e g. optionally substituted phenyl or

opt i @gal Ismpsknal bitinfilla AGMVHIth R RpRAGIAkydYogel 4F8 phydral] Nonapht h-1-yl)]), 2
0 heteroaryl (e.g. optionally substituted pyridyl or optionally

substituted i mdazolyl), are also preferred.
Compounds of formula (Ib) in which R2 represents a straight or branched Cq_galkylene cliain,

especially a straight or branched C1_4alkylene chain, more especially methylene, are preferred.

15 Compounds of formula (Ib) in which Arl represents an optionally substituted heteroaryldiyl,
especially optionally substituted pyridindiyl, more especially optionally substituted p-pyridindiyl,
preferably pyridin-2,5-diyl, are also preferred. Preferred substituents include Cy_galkyl and

Ci-4alkoxy, especially methyl and methoxy.

20 Compounds of formula (Ib) in which 12 represents an optionally substituted alkylene linkage,
especially ethylene or substituted ethylene, are preferred. Preferred optional substituents

include lower alkyl (e.g. methyl), aryl, heteroaryl, -N(R12)-C(=0)-R13, -N(R12)-C(=0)-OR13,
-N(R12)-50,-R13, -NY1¥2 or -[C(=0)-N(RS)-C(R4)(R7)}-C(=0)-NY1YZ, Compounds of
RA
|
formula (Ib) in which L2 is a ~—C—CH;— linkage, where R% is hydrogen or lower alkyl (e.g.
R15
25  methyl) and RIS represents lower alkyl (e.g. methyl), or where R4is hydrogen and RIS
represents aryl, heteroaryl, -N(Rlz)-C(=0)-Rl3, -N(Rlz)-C(=0)—OR13, -N(Rlz)-SOZ-Rr’,

-NY1Y2 and -[C(=0)-N(R6)-C(RH)(R7)];-C(=0)-NY1¥2 are particularly preferred.



Conpounds of fornmula (Ib) in which [err] represents [err] especially where
[err] and [err] represent hydrogen are also preferred. 25 Corrpounds of
formul a [err] dfga&ch R15 represents [err] especially vvhe ?l. %

hydr ogen and ‘rerr I's or |ower alkyl (e.g. propyl), or alkyl su stltut ed by
aryl (e.g. -CH2-Ph or -CH2-CH2-Ph), are also preferred. 30 Conpounds of
formula (Ib) in which [err] represents RBerr] especially where both [err]
and [err] represent al kyl substituted by aryl (e.g. -CH2-Ph or
-CH(CH3)-Ph), are also preferred. WO 99123063

PCI I GB98J 030guposdspf formla (1a) inyhijsh &7 espreechtoo rmpethresszor lifkagenpiricnfdrly) ar e
those in which [err] is [err] [err] V\D99/%’gﬁ)63

PCT/ GB98103294 26 Particul ar conpounds of the Invention are selected from

the foll oW RgcB—CH— . where R15 12 =0)-R13. .N(RI12

(5-{4-[3-(2- ma]thyl p’henv;vlle)reurelreapg t?1 C TR A p;)fﬁ(cp)'zoyl) t hi oacetic
aci d;

3-(5-{3-net hoxY 4-{3- 52 met h%ll phenyl ) urei do] - phenyl acet yl am no} pyri d-2-yl) -
propanoi ¢ adNR12)-S03-R13 or -NYLYZ are especially preferred.

3- (5-{3-net hoxy-4-{3- (2-met hyl phenyl ) ur ei do} - phenyl acet yl am no} pyri d- 2-yl ) -
2-nmethyl- 5 pr opanoi ¢ aci d;

3- ( 6- { 3-Tet Bebufiastod rokAu b I WARE RY sl ER ORI S LY R R Pl 37 3- Y1) -

pr opanoi ¢ aci

3-acetyl ani ’ﬁBe'B““(%Y(%E mpesvh e RiBoyY)dare grefepredet hy| phenyl ) ur ei do) phenyl | - acetyl
am no} - pyridin-3- yl)-propi on| C aC| d;

3- (3, 4-di met hoxy- benzoyl ani no) - ng {2 [ 3- et hoxy 4- ( 3- (2- net hyl phenyl ) urei
do) pheny| | - Campoundscof fopiulaiabin which X4 ireprasents CRU espécialiy where RAD is lower alkyl

N-[ 2- car boxgyl maﬁym M;aam uchmemo,&y {oaeamkyhx.logéyemh}msllmrah@ﬂmmﬁcet yla

dj thyll]-t |
:T Bg%zg | n‘"ﬁb'“ghil %aqhg‘!t>3'h§fer eg“bh‘?'g? ?ﬂcﬂfgﬁwivbwhwy thanrefeyrphenyl | - acety

| am no} - pyridin- 3-yl)-propionic acid,

Compounds of formula (Ib) in which X3 represents CH are also preferred.

Compounds of formula (Ib) in which Y represents carboxy are preferred.
15

The group -R2-C(=0)-NH-Ar!-L2.Y may preferably be attached at the ring 4 position.

A preferred group of compounds of the invention are compounds of formula (Ib) in which:- R is

hydrogen; R? is a straight or branched Ci-4alkylene chain, (especially methylene), Arl is an

20  optionally substituted heteroaryldiyl, (especially pyridin-2,5-diyl); L2 is an optionally substituted
alkylene linkage (especially an ethylene, ora —CH—CH;— linkage, particularly
RS

——CH—CH;— , where R15 represents meﬂnyl, aryl, heteroaryl, -N(Ru)-C(=O)-R13,
RlS
-N(R12).C(=0)-OR13, -N(R12)-50,-R13, -NY1Y2 and
-[C(=0)-NRS)-CRHR7)]p-C(=0)-NY1 Y2 [especially -N(R12)-C(=0)-R13,
25  -N(R12)-C(=0)-OR!3, -N(R12)-50,-R!3 or -NY1¥2); X! and X2 represent CR10 (especially

where R10 is methyl, methoxy, methyithio, methyisulphinyl or methylsuphonyl); X3 represents

CH; Y represents carboxy; and the group -RZ-C(=0)-NH-Ar1-L2-Y is attached at the ring 4



15

3-(6-{2-[3-met hoxy-4-(3-(2-net hyl phenyl ) urei do) phenyl | -acet yl am no} - pyridin
-3-yl)-3- t et r ahydr o- pyr an- 4- carbonyl ) - am nol - pr opi ong G @sos/dizes

3-(6-{2-[ ﬂ‘f?xy 4- (3- (2- et hyl phenyl ) ur ei do) phenyl | - acetyl am no) pyri d| n
-3-yl)-3- [(pyr| dazi ne- 3- car bonyl ) - am no] - propi oni ¢ aci d;

3- (6-{2[ 3- met hoxy-4- (3-(2-nmet hyl phen$4 ) ur ei do) phenyl | - acetyl am no}-pyr| di n-
3-yl)-3- 20 [ (t hi ophene-2-carbonyl ) -am no}- propionic acid;

N-{2- carboxy-1-(6-{2-[ 3- net hoxy-4- (3- (2-met hyl phenyl ) ur ei do)phen '] - acetyla
m no} - py;pqlt@hnnalgl.thg,¢o)-re&on9|p; Neoxides, pasheir predyngs; and pharmaceutically acceptable

4-[ 2-ca, h&&}{aLa‘(a@s{e?g hytivided) BE%6Ws dondpdnddd akBih By NRhREy Al \pestiral) Phenyl | -acet yl a
m no}-pyridin-3- yl)-ethyl carbam)yl} butyric acid; 2 5

3- (2-am no-acetyl am no) - 3- (6- (2- ( 3- met boxy- 4- ( 3- (2 met hyl phenyl ) ur ei do) phen

yl]-ace Lsrﬁ’mm})ffomﬁﬁ gmn%meh)aw Ry N8 i=0 )RI3, sepecialty where RI2 L
3-(6-{2- nmet hoxy- 4- - met hyl phenyl ) ur ei do) pheny - ace{yl am no}-pyridin
-3-yls) - Myﬂmmmpmﬂamymegl methyd) and R isdowep lipl (o inestipdi aryl (e.g. optionally

3-[2- (2OS§IE . é%m%ﬁ Ommﬁgﬂgg | b AodARy sn%st&@e.i 3y3 &1, Hﬁiol;\m\.émﬁe.ﬁaﬁmt hyl pheny

| Yureid noj - propi oni c acl
3- net hamsmﬂlbﬁwfameﬁww'ﬂd{@%@yﬁ'é%%'ﬂ%’l’nﬂ‘!asﬂl etpror¥elopiidee ) ur ei do) pheny
| }-acet ytL@myﬂ yraR MlynCatkyl SubétichteR b BirBéXy Ge. 2 OC -cn -CO,H and
3-(6-{2-{3-net hoxy-4-(3-(2-met hyl phenyl ) ur ei o)p enyll-acetyl am no}-pyridin
- 3 yI ) - 3.cﬁ-]§;(tﬂﬂ€ﬂf«€0§ll$,ulldfymydtmrfem)-NNFYﬁ)deQmmina@eth aid 5

3-(6-{2-[ 3-net hoxy- 4- 34(%,methy phen | ) ur ei-do) phenyl | - acet yl ani nol - pyr|d|n
-3-\49 - m-rhﬂ@rhwnsth A spbstituted by 2| 'rxesﬂgmm mofy‘ﬂ;)ﬁocp‘hsﬁﬁa%a{-ﬁ .are
99123063
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3-acetyl am no- 3-{6- ({[ 3- met hoxy- 4- (3- (2 et hyI phenyl ) ur ei do) phenyl ] - acetyl }

- met hyl ic 13 -C(=0)- ally where
3-3, 4yd ?r{;an b ds é{r’fé‘gia{h nle hoﬁ gb rret hgx(i/( (A)f) ?%13 ?pﬁ%tnﬁy hp gnyl )ureido

) phenyl | :séh?cﬂ'bgdn}or loweet hy&l (qrmﬂ-)yl) pyd R tiinloBensllyl (pigoghyorallatsutistitited by

N-{2 rbo ( 4- (3- (2- net hyl phenyl ) urei do) phenyl | -acetyl }-
met h - affi ir%)g "‘L‘gf“ %Lﬁ - yﬁfg%t hyl } -t er epht hal am ¢ aci d;

3-benzoyl am no- 3-[ 6- ([ [ 3- net hoxy4- ( 3- (2- et hyl phenyl ) ur ei do) phenyl ] -acetyl }
-methyl - %ompm)nds of formula (Ib) in which R15 represents -N(R12)-S0;-R13, especially where R12 is

hydrogen or lower alkyl (e.g. methyl) and R13 is lower alkyl (e.g. methyl), aryl [e.g. optionally
substituted phenyl or optionally substituted naphthyl (especially dimethylaminonaphth-1-y1)}),
20  heteroaryl (e.g. optionally substituted pyridyl or optionally substituted imidazolyl), are also

preferred.

Compounds of formula (Ib) in which R15 represents -NYly2, especially where Y1 and Y2
represent hydrogen are also preferred.
25

Compounds of formula (Ib) in which R15 represents -NY1Y2, especially where Y1 is hydrogen
and Y2 is or lower alkyl (e.g. propyl), or alkyl substituted by aryl (e.g. -CHy-Ph or
-CH,-CHj-Ph), are also preferred.

30 Compounds of formula (Ib) in which RIS represents -NYIYZ, especially where both v! and Y2
represent alkyl substituted by aryl (e.g. -CH-Ph or -CH(CH3z)-Ph), arc also preferred.



pyri di n-3-yL] - propi oni c aci d;

3-[6-({[ 3- met hoxy- 4( 3- (2 nethylphenyL)ureldo)pheny] acetyl)-methyl -am no)-p
yr|d|n-3- | ] {(tetrahydro-pyran-4-carbonyl)-am no ,C acid;
3-[6({[3- W& thd%%*%??B (2- nethylphenyl)ureldo)phenylI-acety%?Pégghg 2 ani no) -
pyridin-3-yl]-3- [(pyridazine-3-carbonyl)-am no}-propionic acid;, -

3- [6-({[3 netkbxy 4- (3- (2- et hyl phenyL) as ei do) phenyl | - acetyl }- nethyl am no)
pyridin-3-yl}-3- [(thiophene-2-carbonyl)-am no}-propionic acid; 15

N-{2- carboxy-1-[6-({[3-methoxy-4-(3-(2-nethyl phenyl)urei do)phenyl]-acetyl}-
met hyl - ami nYrticybarlyi oteferr spmpownidiyfl igrauliQIb) Bdthdse AGHHkh RIS is —nm |,
4-{2-carboxy-1-[6- ({[ 3- net hoxy- 4- (3- (2- et hyl phenyl)ure| do)phenyll-acetyl}
met hyl - am no) - pyridin-3-yl]-ethyl garnbanoyl } - but aci d;

3-(2-am no-acetyl am no) -3-[ 6- oxy 4- é hyI phenyl ) ur ei do) pheny

| }-acetyl)-net hyl amn)p n-3-yl/] rlcaC|do
3-16-({[ 3- mmynﬁ-@}ﬁeuhyl phenyl )uret o)phen | 1 ,a(;elka,} .n:q;,_hyl am no)
-pyridin-3-yl]-3- (2 ph0|l - 4- A etyla N\pi oni ¢ aci d;

3-[ 2- (2- net hoxy- et hoxy) - acetyﬁ&m , g y-4-(3-(2- nethylphenyl
) ur ei do) phenyl ] - acetyl } met hyl - - pyr 'c‘ii' n- 34 - propi oni ¢ acid; 25

3- et hanesul f onyl am no- 3- [ 6({[ 3- rret hoxy- 4- (3 (2- net hyl phenyl ) ur ei do) phenyl ]
-acetyl }-methyl - am Qo) -pyridin-3-yl]-propionic QCI d,

3-[6-({[3- msthoxg 3- 2msth|p|e rei_dqyn /I aget yl } - met hyl - ani no)
-pyri di n- 3- yri{g )('p?"r'r%ﬁane_s‘ 1S A 'ho) - pr op| 0 |c cid;

3-[6-({[ 3- et hoxy-4-(3-(2-net hyl phen rei do) phenyl
-acetyl }-met hyl - agi no)=pyridin-3-yl]-3- 3 0
(1-methyl -5H i d

oljé- AN qu ) - PrLapi
3- (acetyl - net hyl - gfn o) - 7- P§¥%’%%£%Hoxyﬁ?ls?gé%2 me hyﬁﬁﬁ@%ﬁn)m ei do) phen
yl ]-acetyl am no)- pyridrn- 3 yI) propionic acid;
3-[(3, 4-di net hoxy- benzayl ) - net hyl - o] - 3- (6- (2 [#-_ret hoxy-4- (3-(2-nmet hyl p
henyl ) urei do) -__phen AC ELVinalg - py i d| n- 3 X pﬁ’ol oni C acid; 35
N- [ 2- car boxy- N (¥R S pt hoxy 2
4- (3- (2- net hyl phenyl Jurei do) phenyl | - aE’et yl am no) - d\BH3-
yl)-ethyl|-N-nethyl-terephthal am ¢ aci d; WO 99123063
PCT/ GB98/ 03294 28
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3- (benzoyl - met hyl - am no) - 3- (6- { 2- [ 3- net hoxy- 4- ( 3- (2- met hyl phenyl ) ur ei do) phe
nyl ]- acetyl am no}-pyridin-3-yl)-propionic acid, :
3-(6-{2- (ﬁﬁgﬁhgggy 4-(3-(2- nethylphenyl)ureldo)phenyl} sgﬁh%%ﬁga o}-pyridin
-3-yl)-3- (t et rahydro- pyran4-carbonyl ) -am nol -p acid; 5
3-(6-{2-[3-nmet hoxy-4-(3-(2-net hyl phenyl ) urei do) phenyl | -acetyl am.no} - pyri di.n
-3-yl))3-[nmethyl - (pyridazi ne-3-carb@éfyl)-am no] - propi oni c aci d;
3-(6-{2-[3-met hoxy- 4- (3- (2-net hyl phenyl ) ur ei do) phenyl | - acet yl am no} - pyridin
-3-yl)-3-{nmethyl - (thi ophene-2-carbony ani nol - propi oni ¢ aci d;

N-{ 2- car‘T?b‘k“;""‘I °?'BE°{'2"=[°£*mmvwﬁmselsﬂfdzzr?mfhmlprvmy| ) ur e| do) phenyl }-acetyl a
m no} - p»(54{41[m&xetmﬁbnenyl)yh)@pbmylkce&mmy LGN i de a8

4-{[ 2- 2- et hy I do) phenyl I - tyl
it DT e o LR R
3-(am n@a@dﬁﬂe‘"‘ﬂm‘@mth@m@%&@%ﬁﬂylﬂ&fﬁlﬂiﬁﬁo}ﬂyﬁtﬁﬂl@iﬂﬁm| phenyl ) urei do

) phenyl ] m no} - pyri di n-3-yl)-propionic acid;
(6%%/2 pf%'?ﬁ%#'%y 4- ( 3- (2- met hyl phenyl ) ur ei do) phenyl ] acetyl am no}-pyridin

- 3 yl ) 3-3-(6ridmieghoxy-fb}-@Btedthyiphnyfureidop pldnylacetylamipe}pyrids3-phHp copadicticid; 2 (2
3 2 1 - - (= )
mai L§/| gﬁ:@?ﬁﬁh SLN@X Y3 ﬂ.@ﬁhw Bﬁmﬂbrpﬂmyﬂﬂ} ldﬁfp‘lﬁxg{] %r%ty’ianqg%rwr}ﬁmé (3-(

(

nyl) urei do) phenyl ] -acetyl am noj - aci d;
net haﬁ‘)e%’ﬂ?‘?'&ﬁ?‘}‘d'net hyl - am no) - 3- ( 6-

3-
[a2 [ 3- mamméﬂléx? l(eazoyﬁﬁlh)ﬂ-ﬂtﬂi‘{n{b )ddﬂﬂk)d@bﬁbﬂﬂ‘ﬂ{ylp'hel?yl)greldo)phenyl|-

CEt J(gr%cggl%@?%gf i n-?-g Z"%" %ﬁgkgnif; Srel do) phenyl | - acet yl ani no) - pyri din

- 3 yl) - 3N{vetrbuoxy-1-(6-(2 3t rokétimxy-3-(3- (2 hathylbBenyl)ir&idd)plih I PaR Y latniRd}ipshiidin-3-
3-(6-{2- fetﬁﬁtﬂf%“ gll-a&ﬁ Q.ﬁ net hyl phenyl ) ur ei do) phenyl | -acet yl anmi no] - pyri din

-3 yl) - 3- | -5H i mi dazol e- 4-sul fonyl ) - ami no] - propi oni ¢ aci d;
3- enzoylamlno- (6—{2-[3—methoxy-4-(3-(2—methylphenyl)urendo)phenyl]-acetylammo}—pyridm—

3 acetyl;a -pﬁpﬁn{cﬁu{,; [4 (3 (2- met hyl phenyl ) ur ei do) phenyl ] - acet yl am no} - pyr
i di n-3-vy, | oni

3- (3*%- d? “B’é’f W%é’!f?%’}‘“ﬂ"’(‘E'deh’hfw'l("sewlzmmkwf%m-ﬁj ur ei do) phenyl |

-acetyl aumend}ydrqaman#-mﬁerwl))anmo@-pr@mn adidj d;

N 2o B plsb o it D RSP 5t am ) -y

3- benzoyI(mﬁdmn¢33-€=6b‘(nzl)-[ﬂmﬂ(°3m(°2mm1a¢19;l phenyl ) ur ei do) phenyl ] - acet yl ami no} - py

gl EZII( Pef ; %lkq& 2- :(E)Lf&ml?gfl (%glke%g:]phenyl)ureldo)phelg'l]-ace!{lam[no}- %‘ld{l&}ﬁ% ? hyl phenyl ) ur ei d

o) phehy! ﬁ(““°§ﬁ"é‘f‘3?rcém°ﬁ¥l}""b'9?] mypRienicarids _ 5r opj oni ¢ aci d;
N-[z-carboxy-l-(G-{z-[3-methoxy-4-(3-(2-methylphenyl)urexdo)phenyl]-acetylamino}-pyridin-3-
yl)-ethyl]-succinamic acid; _
4-[2-carboxy-1-(6-{2-[3-methoxy-4-(3~(2-methylphenyl)ureido)phenyl]-acetylamino}-pyridixi—ﬁ-
yl)-ethylcarbamoyl}-butyric acid;

25  3-(2-amino-acetylamino)-3-(6-(2-(3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl]-acetylamino)- .
pyridin-3-yl)-propionic acid;
3-(6-{2-[3-methoxy-4-(3-(Z-methylphenyl)ureido)phenyl]-acetylamino}-pyridin-S-yl)-3-(2—
morpholin-4-yl-acetylamino)-propionic acid;
3-[2-(2-methoxy-ethoxy)-acetylamino}-3-(6-{2-[3-methoxy-4~(3-(2-methyiphenyl)ureido)phenyl]-

30 acetylamino}-pyridin-3-yl)-propionic acid;
3-methanesulfonylamino-3-(6-{2-(3-methoxy-4-(3-(2-methylphenyl)ureido)phenylj-acetylamino}-
pyridin-3-yl)-propionic acid;
3-(6-{2-[3-methoxy—4—(3-(2—methylphenyl)ureido)phenyl|-acetylamino}-pyridin-3—yl)-3-(pyridine-
3-sulfonylamino)-propionic acid;

35 3—(6-{2—[3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl|-acetylamino}-pyridin-s-yl)-3-(l-methyl-
SH-imidazole-4-sulfonylamino)-propionic acid;



5

[ (pyridazi ne 3-carbonyl)-am nol - 3- (6-{2-[4-(3-(2-nmet hyl phenyl) ur ei do) phen
| ]-acetyl am ridin-3-yl)-propionic acid, WO 9912

bl CBOS] 0390 HO 2383 %8’?/%398/03.294

[ (t hi ophene-2-carbonyl)-am no]-3-(6-{2-[4-(3-(2-nmet hyl phenyl) urei.do) pheny
] - acetyl am no}- pyridin-3-yl)-propioni @7aci d;
N-[ 2- car boxy-1- (6-(2-[4-(3-(2-net hyl phenyl ) urei do) phenyl ] -acetyl am no} - pyri
3-yl)-ethyll- succinamc acid; 5

[
Fz car box9ﬂetv('ﬂmc‘zi‘{i&({(%nf(tmxwét(hgzrrpﬂbsﬂgheyﬂm-mwmqumewmmno) pYr i
n
(

3
3-
y
p
3-

di

4-

di n- 3-vyl kg,aggm,hda tyric acid;

3|- 2-a¥n’ 310 ﬁh(fh‘f@“ AR 3- (2- net hyl phenyl ) ur ei do) phenyl ] - acet yl
am no) - pyri g'(ﬁ é“‘{‘ﬁ E‘?“B‘B'FBW g‘ 3 ei%ﬂé‘“‘%‘“("% #hylphenylureido)phenyij-acesyl}-

4- yI acetyl mhybémﬂo)é@ruﬁﬂ-#ﬁh(ﬁpnérﬁcm hyl phenyl ) ur ei do) phenyl } - acet yl am no}
3-

3-

[ 2 (2- %[ 'ﬁlg{% ca'?to}g?'ox{f?é (':'gﬁ{]? '??&ng“)‘ﬂeg'yt"ge'?'ﬂ“"ff°)@§e“(‘i' aseling etpvlemiac)-ur ei do) p
enyl ] - acetpyfidindryi]jethyl}rterephthaBami¢ 3eider opi oni ¢ aci d;

3 et B;plezgEfbg.%xa‘mna%-[éz@ﬁm&ﬁoxy $-Bhanfiflay RGP MRS Iy goet v am

3-(pyridi neP3°%'!h‘I3fy W?m%‘)ﬂ 3- (6-{2-{4- (8- (2-methyl phenyl) ur ei do) phenyl ] - a

tyl am no 36l B EtRyibiitn nyl)-a -methyl-amine)-
ge()ll ?reth I)?.Slﬁiln%’dtg?g‘dy(h?ulm *lglr%aﬁdc)) ’ y“ ee?lﬁ ﬂlyl mFZ) p%edﬁflyrl)%enyl yure

i do) pheﬁ?l ] Jtetranydrp-Rysap ) shopypmi %‘PWPP“EPG‘& oni ¢ aC| d

3- (acetyl - rmt[hv{l-’r-ﬂamm%(&(i—ﬁetﬁilb!&nﬂmhw)m-ﬁﬁacé@nmmmmagwmmrse,lnﬁﬁ) phenyl
]-acetyl} {phmmn  carb % ?[or - -yI] pr opi oni ¢ aci

3-[(3, 4- d.ﬁi hoXy- b n‘%o°’3m %@ 5’Hﬁ°ﬂ8 3-[6- ({(3- met hoxy- 4- (3- (2- et hyl ph
enyl ) ur ei do)3-l6-ﬂﬁelmwade(éﬂfin)thmehwuradn)pic)iylbamwthwlakyhho)myﬁpincmﬂ};3 aci d;

N-{2-car box @ne({ BJI% -4 t hyl phenyl ) ur ei do) phenyl ] - acet yI ]-
met hyl - am no ml{h %‘u:. - iﬁ){r %‘F' n Zc#g‘tah yl -terephthal am c acid; 25

3- (benzdyl - Prfy’fb"épm‘ kfd){B:mflen(“{ hxh'kwhm(egnxpnewﬁwyxupnehwa)mnm do) phen

yl | - acet yl } pyrsihByh)-eBiyl}RadcindihiciaciaN- 3- ! 1 - propi oni ¢ aci d;

Sy L%”&@@s oL BB RIS S SoLBherY L) acetyl ) et by - ami no)
pyridin-3-yl]-ethylcarbamoyl}-butyric acid;
3-(2-amino-acetylamino)—3-[6-({[3-methoxy-4—(3-(2-methylphenyl)ureido)phenyl]~acetyl}-methyl-

20  amino)-pyridin-3-yl)-propionic acid;

I
h

3-[6-(¢ [3-methoxy—4—(3-(2-methylphenyl)ureido)phenyl]-acetyl}-methyl-amino)—pyridin-3-yl]-3-
(2-morpholin-4-yl-acetylamino)-propionic acid;
3-[2-(2-methoxy-ethoxy)—acetylamino]—3—[6-({[3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl]-
acetyl}-methyl-amino)-pyridin-3-yl}-propionic acid;

25 3-methanesulfonylamino-3—[6—({{3—methoxy—4—(3-(2—methylphenyl)ureido)phenyl]-acetyl}-methyl-.
amino)-pyridin-3-ylj-propienic acid;
3-[6—({[3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl]-acetyl}-methyl-amino)-pyridin—3-yl]-3-
(pyridine-3-sulfonylamino)-propionic acid;
3-[6-({[3—methoxy-4—(3-(2-mcthyiphenyl)ureido)phenyl]-acetyl}-methyl-amino)-pyrid in-3-yl]-3-

30  (1-methyl-5H-imidazole-4-sulfonylamino)-propionic acid;
3-(acetyl-methyl—amino)-S-(6-{2-[3-methoxy-4-(3-(2—methylphenyl)ureido)phenyl]-acctylamino}-
pyridin-3-yl)-propionic acid;

3-1(3, -dimethoxy-benzoyl)—methyi-amino]-3-(6—{2-[3-methoxy—4-(3-(2—methyIphenyl)ureido)-
phenyl]-acetylamino}-pyridin-3-yl)-propionic acid;

35 N-[2-carboxy-l-(6-{2-[3-methoxy—4-(3—(2-methylphenyl)ureido)phenyl]-acetylamino}-pyridin-3-
yD-ethyl]-N-methyl-terephthalamic acid;



[rret hyI (tetrahydro pyr an- 4- car bonyl ) - am no] - propi oni ¢ aci d;
3-[6-({(3-netl oxy-4-(3-(2-nethyl phenyl)urei do)phenyl ] - acetyl} net hyl - am no)

-pyridin-3-yll-3- 30 nmet hyl - ri dazi ne- 3-car bonyl ) - am nol r opi oni c
aglyd, ) W°>;9/23°63 [ yi-(py y 2’CTIGB98/0329E P

3-[6-({[ 3-net hoxy-4-(3-(2-net hyl phenyl ) urei do)phenyl]-acetyl}-nethyl-am no)
-pyridin-3-yl]-3- jnmethyl-(thi ophenezg2-carbonyl)-am no)-propionic acid; N
[ 2- carboxy-I-[6-({[3-met hoxy-4(3-(2-nethyl phenyl)ureido)phenyl]-acetyll-met
hyl -am no) - pyridin-3-yl]-ethyl)-Nnethyl-succinamc acid; 3 5

4-(( 2- ca-r(lmgxtyl-methyl—ammo)-3-(6-{2-[3-methoxy-4-(3 (2-methylphenyl)ureido)phenylj-

1-[6-({ henyl ) urei do) phenyl ] -acetyl } - net hyl - am no)
- pyri dch:ét’ngﬁ‘é’rﬁ' i’a lpgiaélbano yl)-butyric acid, WO 99/ 23063
PCT/ GBo846 {2 4ne3@xy-4- -methylphenyl)ureldo)phenyl]—acetylammo}-pyrldm-3-yl)-3-[methyl-

3- (am ne@esly m,rge;maramynm....%}mpﬁ{.{cac.ast hoxy 4-(3-(2-met hyl phenyl ) ur ei do)

phen II-aceté n- 3- ropionic acid
62 ({ P4¢-Hs rfbsw"!t‘(@ﬂ('zethﬂvmﬁbﬁ@wP')ea!r'b?fag)apﬂwlmdlaéeﬂ)ya -metfyi-hy| - ani no)

3p¥[|(c21| Wﬂll}eﬁcaﬁgml)hﬂng{-pﬁbﬁbﬁhﬂdﬂ;—4 yl -acetyl)-am nol - pLo)rglyozl ((:Ba((:IZdITEtSh
yl phenyT) {ﬁk hzofﬁdn 3%“5 é;'ﬁ et"é@‘fenﬁa ﬁé'f) f'y'g'ﬁ’%eﬁgﬁ'“"ﬂﬁ} &’&%S'H‘gea)ﬁ'ﬁmeﬂfybpl oni ¢
g_m( d; . (thlophene-2-carbonyl)-ammol—propxomc acid; — ] N

ne ne en ure
T S S A
3- [69({P' -eml%w k- '(aﬂum%yl phenyl ) ur ei do) phenyl | - acet yl } - met hyl - ani no)
-pyri di n=g- &HGX@-‘I—(@-@-[S—mJ!‘Hi}hX& @(rﬁéfﬁilﬂieﬁ'ﬁ)‘ngelwI;eﬂﬁy;c)et‘yﬁmnm?]pyﬂﬁlg-@' oni ¢

aci d;

3- [ 6- ({ Pu-cHellmsiyyt-garbameyB-butyrinactdt oy | ) ur ei do) phenyl ] - acet yl } - net hyl - ani no)

- pyri di B-(Bmyxbiceﬁl-methyl—ammo)-li-(ﬁ-{2-[3-methoxy-4-(3-(2-methylphenyl)urendo)phenyl]—

[ met hyl - L ] sul f onyl ) - am nol - pr opi oni ¢ aci d;
3- acetylagrﬂ' ?[J(‘v)g%# P@gﬁé’f"hﬁ“ d’4 (3-(2- et hyl phenyl ) ur ei do) phenyl ] -acetyl
am Ag) - [?y(ﬁ{%rliﬁ@?hovfﬁ(mwp%hh@yawd°)PB@Yll-acetylammo}-pyrldin-3-yl)-3-l

3- (3, 4- qhdiRi-RerpheRALZANLAYT)- mm?pr(..ﬁo.(.&ciﬁ met hoxy- 4-(3- (2- met hyl phenyl ) urei
do) phenyl ] - acetyl am rop| oni ¢ _aci d;
N- [ 2- carp@ypet %e%weslen@m&xwwﬁ Zr{é ehosYr&f2) ur ei do) phenyl | - acetyl a
ni noj} - IOMﬁétﬂ'lmﬂﬂ)ﬂyhﬂo)ﬁhhﬂl-imfyﬁﬁﬁﬂlﬁhﬁdlﬂmyﬂ- lidhic acid;
ﬁaﬁ]eﬂé;) ygp mmth nesl%lf%l-iizth n{%aos '3%( él-énnlgegho -233 IXeﬂ[l)nghrAXyl ureu?o)[c)jh Znﬁpenyl I-acety
20 acetylammo}-pyrldm-3-yl)-propmmc acid;
3-(6-{2-[3-methoxy-4-(3-(2-methylphenyDureido)phenyl]-acetylamino}-pyridin-3-yI)-3-[methyl-
{pyridine-3-sulfonyl)-amino}-propionic acid;
3-(6-{2-[3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl]-acetylamino}-pyridin-3-yl)-3-{methyl-
(1-methyl-SH-~imidazole-4-sulfonyl)-amino}-propionic acid;
25  3-acetylamino-3-(6-{2-[4-(3-(2-methylphenyl)ureido)phenyl]-acetylamino}-pyridin-3-yl)-
propionic acid;
3-(3,4-dimethoxy-benzoylamino)-3-(6-{2-[4-(3-(2-methyiphenyl)ureido)phenyl}-acetylamino}- [
pyridin-3-yl}-propionic acid; |
N-[2-carboxy-1-(6-{2-{4-(3-(2-methylphenyl)ureido)phenyl}-acetylamino}-pyridin-3-yl)-ethyl]-
30 terephthalamic acid;
3-benzoylamino-3-(6-{2-[4-(3-(2-methylphenyl)ureido)phenyl}-acetylamino}-pyridin-3-yl)-
propionic acid;
3—[(tetrahydro-pyran-4-carbonyl)-amino]-3-(6-{2-[4-_(3-(2-methylphenyl)ureido)phenyll—
acetylamino}-pyridin-3-yl)-propionic acid;
35  3-[(pyridazine-3-carbonyl)-amino}-3-(6-{2-[4-(3-(2-methylphenyl)ureido)phenyl}-acetylamino}-
pyridin-3-yl)-propionic acid;




3-(5-{2-[3-net hoxy-4-(3-(2-net hyl phenyl ) urei do) phenyl ] -acetyl am no) -pyridin
-2-yl)-3- [(tetrahydro-pyran-4-carbonyl)-am nol - propionic acid;

3-(5-(2- 13- é&m (3 (2- net hyl phenyl ) ur ei do) phenyl ] - ac ey @ubssbs Pyri din
-2-yl)-3- ((pyrrdazi ne-3-carbonyl)-am nol -propionic acid; 25

3- (5-{2-[3- et hoxy- 4- (3- (2- net hyl phenyl %urei do) phenyl | -acetyl am no}-pyridin
-2-yl)-3- [(thiophene-2-carbonyl)-am nofF2propionic acid,

N-[ 2- car boxy-1 - (5-{2-[ 3- net hoxy4- (3- (2--net hyl phenyl )ure| do) phenyl ] - acet yl am

47 L2 £t boxiophenta et niss B Pfe S epyphomy P e HEAL- acet v1 a

M no} - pyr i dpynidi-3-@Ppropioyic peigst hyl car banoyl | -butyric acid;

3-(2-am no- lq %L&mlr{e&}ﬁ-é %L—élgt %&eﬁ}ur&%&fphﬁny&fac‘@laﬁom{yrehn-.ﬂ Ig-zetll'llyl?l do) phen

yI ] -acetyl am no
3- (5-{ 2- [ 3- sme¢itponiyacid; ( 3- (2 met hyl phenyl ) ur ei do) phenyl ] -acetyl am no} - pyri din

-2-yl)-3a(2 4 o a T
2[5 2 e BRSO ﬁ*ﬁdﬁ‘g‘]‘“’gg“ RAGRNIR BB R NBS IS ety pheny

| ) ur ei do) ph%*hx)fﬂ}'ba'%t@fﬁtbyWa‘PrP 3} - pyri di n-2-yl)-propionic acid; WD 99/ 23063

PCT/ GB9B/ 03 rﬁﬁo-acetyiamlno)-3—(6-{2-(4-(3-(2-methylphenyl)ureldo)phenyl}-ace lamino}-pyridin-3-
3- net hanesul ylamn 2- [ 3- net hoxy- 4( 3- ( 2- net hyl phenyl 3 ur ei do) phenyl
| -acetyl ami ¥ ""P'ﬁ?'i‘i"ﬂg’n 2- yI ) propi oni ¢ aci d;

3-(5-[2-]3- mdnwpyat%yt(aﬂetﬂnhilnwl-:qg(ﬂqnw-(em-ﬁbdﬁbp&i@mybnhe)pmylyiamaﬁm}o}-pyr| di n-
2-yl)- 3 f dn ne- B rosulnf Qnyl am no) - propi oni ¢ acid; 5

3-(5-{2- ﬁ’érf gy/ .8 (p? tcf net hyl phenyl ) ur ei do) phenyl ] -acetyl am no} - pyridin
-2-yl)-3-(l 3Mhy4fh°wapm-d€eﬂdﬂnenﬁééﬁxlﬁ-[dﬂif[mfmpbeprllymmhsnyéle| d;

3-acetyl am Q&;&-ﬂ[&;} %L.&nﬁ%}@&ﬁonﬁ&ﬁ (2-net hyI phenyl ) ur ei do) phenyl ]-acetyl}

- met hyl - am no) - I n-2- lonic acid
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3- phenyl's honyl am no- 3- ( 4- rret oxy 4- [ 3- (2- net hyl phenyl }urel do/ phenyl ac
etyl am iir&mm%etyl-lbﬁm?mnob? gﬁdpghoé&ﬁ&(z-met ylphenylureido)phenyl]-acetyl}-

- 3-(pyri dietgramias)pgrsamlaey)-propiome edd;{ 3- et hoxy- 4- [ 3- (2- et hyl phenyl ) ur ei do] ph

eny?’g lgxigllmﬁtﬁﬁgﬁé‘ﬁ;gﬁgﬁgﬁfﬁﬁ?iﬁ?ﬁﬁglfgl}Amftgyl'(a?'%f’W“bﬂ‘éﬂ)?r) ur ei do] ph
eny| acef{méthy anipo)ywopiomic adit;
A e
3- (4- carpgﬁ?i(%e&‘!dhﬁthﬂrﬂ"ﬂ!}))%“@al(yy RYRRieNISAFIdS - [ 3- ( 2- net hyl phenyl ) ur ei do] phen
yl acet ybf(ﬂhtﬁﬁ}emlﬂhﬁm@tﬂyl-ﬂﬁxﬁﬁﬁﬂgﬂmﬁﬁtﬂm -4-(3- (2—methylphenyl)ureldo)phen
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3- (| - me BH [ Finethaxyt4-@-F-metylphory) arzidb)pbiny -atetyl]-DetipltAntiuo)-pgridin-2(yR-3vet hy| pheny

I)urei d?&l&hﬁr{wﬁdine-3-sulfonyl)-amino]-propionic acid;
3-{5-({[3-methoxy-4-(3-(2-methylphenyl)ureido)phenyl]-acetyl}-methyl-amino)-pyridin-2-yl}-3-
[methyl-(1-methyl-SH-imidazole-4-suilfonyl)-amino}-propionic acid;

20  3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-3-
(methanesulphonylamino)-propanoic acid;
3-(acetylamino)-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-
propanoic acid; '
3-(benzoylamino)—3-(4-{3-meth0xy-4-[3—(Z-methylphenyl)ureido]phenylacetylamino}phenyl)-.

25  propanoic acid;
3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-3-(3-
pyridylacetylamino)-propanoic acid;
3-amino-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-propanoic
acid;

30  3-(n-butylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino}phenyl)-
propanoic acid; . _
3-benzylamino-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido}phenylacetylamino} phenyl)-
propanoic acid ;
3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureidojphenylacetylamino} phenyl)-3-(2-

35  phenylethylamino)-propanoic acid;



acet yl am no} phenyl ) - propanoi ¢ aci d; .
3-(N-acetyl - net hyI am no) - 3- (4- { 3- met hoxy- 4- [ 3- (2- met hyl phenyl ) ur ei do] phenyl

acet yl am no} %) propanoi ¢ acid; 25
3- (N- et haneg"ﬂ%ﬁﬁg - met hyl am no) - 3- (4-{3- met hoxy-4-{3- ( CTIG]?? ﬂenyl)ure

i do] phenyl - acetyl am no) phenyl) - propanoi ¢ aci d;

3- (nor phol i n-1-yl acetyl am no) - 3- (4- [ 3- M8t hoxy- 4- [3 (2- et hyl phenyl)ure| dol p
henyl - acetyl am no}phenyl) - propanoi ¢ aci d;

3-acetyl am no- 3-(4-{3-nethylthio-4-[3-(2- met h Iphenyl)ure| do

phenyl acet gf(a-,ﬁ metheRehip(3-metipiphenyhyspide] pheaylacetylpmino}plienyl)-3-(morphotin-4-yl)-

3-acetyl am &,lum{ﬁ met hyl sul ph| nyl - 4- { 3- ( 2- net hyl phenyl ) ur ei dol phenyl ace
tyl am no} phe

3- ?c et yl am*if8- %‘“(‘ﬂ‘“’? @?Wﬁ‘%'ﬁﬁ%‘g%‘ﬁ?’ﬂ“'H"T'?Z‘“‘(e?'"r'fﬁ'f%ﬁ’ﬁebﬂéﬁ9‘1"}‘3"81"&]@]‘6’?\enyI ace
' - 35
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PCT/ GB98/ 0 3ibewyl)3Bopionic aci

3- 1(t et r ahygf GRYdy rfk Qﬁﬂ%hﬁﬂf{%ﬂ %43 ﬁm&ﬁymh,tlﬁ.mo‘}.u&ﬁﬂs&fymm.' phenyl)

ureldo/pheny - "ac no} opanol ¢
3-[(5- et hynhﬂﬂYé)cB!amP'eﬂ‘Bd’car bonyl ) - am no] 3- (4-{3- net hoxy- 4- [ 3- (2- et hyl phe

nyl ) urei do]pkig ihé IrRRRRY-L-)3- QLR A by Afeidd ] phen -
32 (t hi ophene- g,»ﬂcn;prhggygil% grtr{?ﬁo] 3- )(uz,p{gr e E e delphenylacetylaminol. v1) ur i d
0] phen)?‘lo RoeeXDrRERPARRie 3H&ny | ) - pr opanoi ¢ aci d;

3-[(4-car bwwﬂﬂioﬁérbﬁmaﬁﬂiﬂ-ﬁ( 9-116&@#41@&%6&){!:%(@"%0'!%@%%‘) urei do] ph

enyl - acetyl praopanoi ¢ aci d;
3-[(pyri daZi" nlle)"?ig t’§1i'§mafgn‘9ho] 3- (4- (3-nmet hoxy-4-[ 3-(2-net hyl phenyl )ureid
o] phenyl - 139(pyrlaoet-y¢lwWﬂv)\pW{}-npﬂ1@paﬁBr(}maﬂwlﬂhenyl)“reldOIPhen!I‘acetyl-

3-[ (3, 4-di ngL;h Fw& ,)owaa@gdno] 3-(4-{3-net hoxy 4-13- (2- net hyl phenyl )urei d
ol phenyl - acet

am n EM% an0| c acid
3- [ (pyri%lazi-(5-d etaylyawwl)m alﬂs bew!afmm{)éi‘t P-methoxyitrénppthylpkendly] phenyl ac
etyl am no) pheiayip).enymwﬁamé}sneaﬂ;-gmpanm acid;

3-(4-carboxybutanoylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido}phenylacetylamino}-
phenyl)-propanoic acid;
3-(3-carboxypropanoylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido] phenyl-

20  acetylaminojphenyl)-propanoic acid;
3-(1-methylimidazol-4-yisulphonylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido|phenyl-
acetylamino}pheayl)-propanoic acid;
3-(N-acetyl-methylamine)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino}-
phenyl)-propanoic acid;

25  3-(N-methanesulphonyl-methylamino)-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenyl-
acetylamino}phenyl)-propanoic acid;
3-(morpholin-1-ylacetylamino)-3-(4- {3—methoxy-4—[3—(2-methylphenyl)ureido]|;henyl-
acetylamino}phenyl)-propanoic acid;
3-acetylamino-3-(4-{3-methylthio-4-[3-(2-methylphenyl)ureido] phenylacetylamino} phenyl)-

30  propanoic acid;
3-acetylamino-3-(4-{3-methyisulphinyl-4-[3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-
propanoie acid;
3-acetylamino-3-(4-{3-methylsulphonyl-4-[3-(2-methylphenyl)ureido]phenylacetylamino}-
phenyl)-propanoic acid;

35  3-[2-(2-methoxyethoxy)acetylamino}-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido]phenyl-

acetylamino}phenyl)-propanoic acid;



5
(4- carboxy 3, 3-di met hyl - but anoyl am no) - 3- (4- { 3- net hoxy- 4- [ 3- (2- met hyl phen
yl ) ureido hen | acet yl am no} - phenyl ) - propanoi ¢ aci d;
( benzoy mfzs (4- 4- [ 3- (2- et hyl phenyl ) ur ei do] phenPFEEBEMBH4i no) pheny!|
) - pr opanoi ¢ aci d;
(4- carboxybutanoylan1no) 3-(4-{4-1% (2- nethylphenyl)ureldolphenylacetylam
i no} - phenyl )- propanoi ¢ acid; 20
[
e
[
yl)
1
I
{

1

3-

3-

3-

3-[4-({3-nmet hoxy-4-[ 3-(2-net hyI phenyl ) urei do] - phenyl acetyl } - N- net hyl am no)
phenyl ]3-[{!9@:3}\!;1rgpyam—ﬁcarbonyl)ammo]-;i-@—{3—methoxy—4-{3 (2-methylphenyl)ureido]phenyl-
3-
3

n
3-

r

3-

(4- cgg@mp&;f,ﬂeqhggm%mﬁﬁramnyl) am nol - 3- (4- [ 3- net hoxy- 4-[ 3- (2- net hyl phen
urei do‘]_sp eni/ - acetylam no} phenyl ) - propanoi c_aci d;
i)

2, 2- ¢ xwﬂ?ﬁﬁrymyaﬁaww-%ﬁ Mefhoxy=4(2-3- wmh@xw&d{»lvhwl-rret hyI phe
y )ur eh&@]mx?&phenﬂblgfb)shmcmt am no} phenyl) - pr opan0| c acid;

A D B BBl P phery )

1( 1- c adelytnnyina)pliepyh-propeddicicids 4- car bonyl ) - am no] - 3- (4- { 3- met hoxy- 4-[ 3- ( 2-

hyl d;
312 ( BT PR 2R AR P IS AR ARRRRRE "0 3 (2- ety p
henyl )unebémmo}pml)-lpme!wm no} phenyl ) - propanoi ¢ aci d;
3- (pyrral épwl&zﬁn-ﬂéa}b&yb-émﬁkﬂs (439(&:!{9%& lay3.- ahﬁ&){}liﬂéﬁﬁ)ﬂawhﬂwl' acetyl }-methyl

am no) - an0|c aci d

3- (Wacéﬁ“&l"'ﬂﬂ?}ngﬁ iPFRPRROiC 4¢is ( (4. [ 3- (2- et hyl phenyl ) ur ei dol phenyl acetyl ) -m

etcw IegrgnBs;q@ | 4-difethox e AsY)-hmiRb PP ANBinfetibgy-8- 3-(2-m etk Hi3hyd)aBidb] phenyl-

p

3-(4-[3% Vpi“"‘!h""(‘?’%ﬁﬂﬂ ‘pheny! ) ur ei do] phenyl acet yl am no) phenyl ) - 5- ( 4-

met hyl pBiépyeidazin-3-garhényDaminod 3k (#[212>methplphahyl)ureido) phenylacetylamino} phenyl)-

3-(4- {3- % §¥§J[S (2- met hyl phenyl ) ur ei do] phenyl acet yl am no} phenyl ) - 5- ( nor
hoI|n - 0XO0- pentanoic acid; 5 and the correspondi ng N-oxi des, and

t he|1|5 pﬁdmgsxy%ﬁ'"ﬁﬁéﬂ'Mﬁ@mP@aH’Sﬁ ool bCopsthdphendusdidalat es (e. g.

hydr at eg her§fac Qﬂ.,ﬁppmypgﬁpmaakhgl r N-oxides and prodrugs. Preferred

conmpoundgs of
3- (5-{ 3k '&°’[§§{1§‘ %@f“ﬁ{}‘f’ éﬂg}l“ﬁﬁ”é‘t%’&]‘“b%‘@ﬁgﬂ%ﬂ‘@?yyrm%'fﬂw‘n d-2-yl)-
pr opano |3€(4-&ambdxybutanoylammo)-3—(4-{4-|3-(2-methylphenyl)urendo] phenylacetylamino}-phenyl)-

propangic acid;

20  3-[4-({3-methoxy-4-[3-(2-methylphenyl)ureido)-phenylacetyl}-N-methylamino)-phenyl}-butanoic
acid;
3-[(4-carboxypyridine-3-carbonyl)-amino}-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenyl-
acetylamino}phenyl)-propancic acid;
3-[2,2-di-(hydroxymethyl)propanoyi-aminoj-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]-

25  phenylacetylamino}phenyl)-propanoic acid;
3-{2-(carboxymethyloxy)-acetylamino}-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenyl-
acetylamino} phenyl)-propancic acid;
3-{(l-carboxymethyl-piperidin—4—carbonyl)—amino]-3-(4-{3-methoxy-4—[3-(2—
methylphenyl)ureido]phenylacetylamino}phenyl)-propancic acid;

30  3-[2-(4-methyl-piperazin-1-yl)-acetylamino}-3-(4- {3-methoxy-4-[3-(2-methylpheny)ureido]-
phenylacetylamino} phenyl)-propancic acid;
3-(pyrrolidin-1-yl)-3-[4-({4-(3-(2-methylphenyl)ureido]phenylacetyl}-methylamino)-phenyl}-

propanoic acid;
3-(N-acetyl-methylamino)-3-(4-({4-[3-(2-methylphenyl)ureido]phenylacetyl}-methylamino)-

35  phenyl]-propanoic acid;



10--

3- (6-{3- et hoxy-4-(3-(2- et hyl phenyl ) urei do] - phenyl acet yl am no} pyri d- 3-y1) -
pr opanoi c ac GB98/03294
3-(4-(3-neth gbwﬁmfﬁ (2- nethylphenyl)ureldo]phenylacetylan1nofpheny 1) - 3-
(et hanesul phonyl am no) - pr opanoi ¢ aci d;

3- (acet yl am no) - 3- (4-(3- et hoxy-4-[3- (ZUnEthyIphenyl)ure|do]phenylacetylam
no} phenyl )- propanoi c acid; 15

3- (benzoyl am no) - 3- (4-{ 3- met hox [3 82 met hyl phenyl ) ur ei dol phenyl acet yl am
no} phenyi ) 3 -(bpoupeaxheﬁy@ -] -é)r-ﬂethylphenyl)ureldo phenylace Iammo}p efayl)-5-(4-methylipiperazin-

3-(4-{3- n’etllygksyoxé-p[n&al(&mt hyl phenyl) ur ei do] phenyl acet yl ani no} phenyl ) - 3-(3-
yrldylace

Y B PR 2 R ROl ip B fireide enylacetylamino phemybs-morpholie 41k o) ey

I ) - Pr opaxoiogo-@édtancig a¢id;,

?ng?pﬁg%: ?H& %ggorgeﬁg%d{ngw%iﬁ%ﬁ’aﬂui profrigd Ghd Wil PRERN iy eLgRbRIGRYLFCE I am

3- benzyl aniselvat@-(¢.4-hydrateaitofisnely camppands aud theinNiopidesppd produigeio] phenyl acet yl ani no
}phenyl )- propanoic acid; 2 5

3-(4-{3-net hoxy-4-[3-(2-met hyl phenyl ) ur ei do] phenyl acet yl am no)

phenyl ) - 3- Brefersedsoppernds pLihs inysptionigsiudesi ¢ aci d;

3h( |4{ 3- get lh)qsxs-ﬂreih&;@&rsmdamh@w&rmswhd@mhﬂwinan@wt@mpH@Lwmw) 3- (mor
pholin y

B Ca {0 st B el e NPt s HER PO R VARSI 1 ) - 3- (a-

nmet hyl pi per36(3-l{3}meﬁlofy-:t-ﬁi(z-yde)hyphwamde]pmlyldcetylammo}phenyl)-3-

3-(N-acetyl 3 3- (2- et hyl phenyl ) urei do] phenyl acet yl -
N- et hyl am(‘r’fo h §+ %%xﬁlﬁ)o)l [gi‘ofa%oit Qé}d

3- benzyl oxﬁc‘awbtbﬂym@)rﬁ-@d3-&e(hﬂxy{43(3ﬁ%’mh6x‘yhm’{'B‘el(lgPMI‘WWMWP*?EY‘I&| do}
phenyl acet Y‘Jré’ﬂﬂn&ghmd phenyl ) - propanoi ¢ acid; 3 5

o G a1 kbl LS ) PR o
PCT1GB9810335and acid;

2;_“(/ Ip}/ r :312 IG? € -é%[?-a R%L-ﬁﬂ)z- e}lg ﬁ)él gi)areldnﬁ)henyi(a¥etydlallamo}gge_ngﬁs-wl phenyl ) urei do] ph
pyridylacetylannno)—propanonc acid; .
3-amino-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenylacetylamino} phenyl)-propanoic

20 acid;
3-(n-butylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ure¢ido] phenylacetylamino} phenyl)-
propanoic acid;
3-benzylamino-3-(4- {3-methoxy-4-[3-(2-methylphenyl)ureido]_phenylacetylamino}phenyl)—
propanoic acid ;

25  3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureidojphenylacetylamino} phenyl)-3-(2-
phenylethylamino)-propanoic ‘acid;
3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido}phenylacetylamino} phenyl)-3-(morpholin-4-yl)-
propanoic acid;
3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenylacetylamino} phenyl)-3-(4-methylpiperazin-

30  I-yl)-propanoic acid;
3-(N-acetyl-N-methylamino)-3-(4-{4-{3-(2-methylphenyl)ureido] phenylacetyi-
N-methylamino}phenyl)-propionic acid;
3-benzyloxycarbonylamino-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido} phenylacetylamino}-
phenyl)-propanoic acid;

35  3-phenylsulphonylamino-3-(4-{3-methoxy-4-|{3-(2-methylpheayl)ureido]phenylacetylamino}-

phenyl)-propancic acid;



3- (pyri di ne- 3-sul phonyl am no) - 3- (4- ( 3- net hoxy- 4- [ 3- (2- met hyl phenyl ) ur ei do] p
henyl - acet yI am no} phenyl ) - propanoi ¢ acid; 5

3-(5-dinmeth a no- 1- napht hal enesul phonyl am no) - 3- (4-{ 3- et hoa)/ Ag [3-(2-

met hyl phen o] phenyl acet yl am no} phenyl ) - pr opanoi ¢ Bel/gnosiesz 4

3- (4- car boxybut anoyl am no) - 3- (4-{3- nmet hoxy- 4-[ 3- (2- net hyl phenyl ) ur ei dol phen
yl.acetyl am no}- phenyl) - propanoi ¢ aciss;

3- (13- car boxypropanoyl ami no) - 3- (4-{ 3- net hoxy- 4-[ 3- (2- met hyl pheny! ) ur ei do] phe
nyl - 10 acet yl am no} phenyl ) - propanoi ¢ aci d;

3- ( 1- et h(uyriding3-zagbouylamine3r{dvipethniy-folp- (&n(eM[erwﬁuhm;phéty[-S (2- net hyl pheny

| ) ur ei dojdRamite ol Yopdloft@kiRNENY! ) - propanoi ¢ aci d;
3- (N acetm 0}p gﬂ_%o?mo ' met hox 2- met hyl phenyl ) ur ei dol phenyl

acet yl ant-Hyrid mﬁ-ﬁ-éﬁlypt)nybmk% &-é rggpt&y-4-ii\(2-methylghenyl)ureldo]phenyl-

3- (N net kbaﬁﬁauiq@iﬂﬁﬁyi}-pﬁpida;elaaa} no) - 3- (4-{ 3- met hoxy- 4- [ 3- (2- net hyl phenyl )ure
dol t

|3 (()mlg SR% sl’?l"“ 8?‘%'3?'&1 lyn'fai{ﬁ'imﬁﬁ'}/“@ﬁvﬂﬁ?'gghﬁ'ﬁbéweﬂwf‘#&gnet hyl phenyl ) ur ei do] p

henyl - amethylpbenynokidhiphenlylrcatyiopiasiphanyPprapanoic acid;

3-acety! 9@&95.,3,4“&.50@3%?3/ 4 Blefrbid 14 G-yl RIRIM A e h kb RGIY! acety! am

I no] phen anol ¢ aci
3-acetyl akﬁnﬂbpmemq@ldmet hyl sul phi nyl - 4-[ 3- (2- et hyl phenyl ) ur ei do]

pheny! acei3iLabaxpsib thino)-3{4 m ?- thylphenyl)ureido]ph
3- acetyl gj(m no- 59?4wmrret hy I(su phor?y ?_ Sme gprrgt'yh);/mf)ho(lapnﬂ“s ur ei dol phenyl ace

t yl ahP nofectylamipg)phen ?‘B’ﬁ?&?ﬂ?i'%“"&m d; 25

3-[2-(2- mct-hemymnhmyé—ﬁmwhmmh-@{G%dﬁxmﬁwawh%nmwm;mel.,rrhenyI Jure
I do] phenx acet wéf“n'),‘no 9 - propanoi c acid

3-[(tetra etyliminc) paeny Ty p ami nol - 3- ( 4- { 3- et hoxy- 4- [ 3- ( 2- met hyl phenyl )
ur ei do]j pW#Wlmwnﬂm)ﬁdmmﬁ?bxﬁ-ﬁﬂﬁbMVbhml)u‘i';eldo]phenylacetylamino}-

3-[(5- rre fAEdckr; 3- carbonyl ) - ami no] - 3- (4- (3- met hoxy- 4- [ 3- (2- met hyl phe
nyl ) ur e| l%-gﬁﬁf acet yl am no} phenyl ropanoi ¢ aci d;

3-[(*Ri op ﬂ@thzntsa'rpbmirwfma’ﬂweﬁ@% 'E"Yréﬂﬁ@x‘yﬂhﬂf@nxlwwmhenyl Yureid
ol pheny lacetyddusihg} pReRyT-prdphsuid/deld; pr opanoi ¢ aci d;

3-[(4- 4 t h I id h

SR BBl e AP Bl faBb bpor ) o 0ol phe
3-[ (pyri deetylamiBo}pbenyDpydppnagrcilo] - 3- (4- { 3- met hoxy- 4-[ 3- (2- et hyl phenyl )urei d
o] phenyl 3- a@ﬁ'ﬁLM{nQ@ (E' ?J-B&%{}'AYH.Q-A-PJ &M]ﬁ:e%’n%do]phenylacetylammo} phenyl)-

20 propanoic acid
3-acetylammo-3-(4-{3-methylsulphmyl-4-[3-(2-methylphenyl)ureido]phenylacetylamino}phenyl)-
propanoic acid;
3-acetylamino-3-(4-{3-methylsulphonyl-4-[3-(2-methylphenyl)ureido] phenylacetylamino}-
phenyl)-propanoic acid;

25  3-[2-(2-methoxyethoxy)acetylamino]-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureidojphenyl-
acetylamino}phenyl)-propanoic acid;
3-{(tetrahydropyran-4-carbonyl)amino}-3-(4- {3-methoxy-4-[3-(2-methylphenyl)ureido]phenyl-
acetylamino}phenyl)-propanoic acid;
3-[(5-methyl-isoxazole-3-carbonyl)-amino]-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureidojphenyl-

30 acetylamino}phenyl)-propanoic acid;
3-[(thiophene-2-carbenyl)-amino]-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenyl-
acetylamino} phenyl)-propanoic acid;
3-{(4-carboxybenzoyl)-amino|-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureidojphenyl-
acetylamino} phenyl)-propanoic acid;

35  3-[(pyridazin-3-carbonyl)-amino]-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido)phenyl-

acetylamino}phenyl)-propanoic acid;
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3-1(3, 4di net Rsdaz oyl ) - am nol - 3- (4- (3- net hoxy- 4- [ 3- ( 2- medciydidBestyd ) ur ei do
| phenyl - aeetyl'am no} phenyl ) - propanoi ¢ aci d;

3-[ (pyridazi n-3-carbonyl)-am nol - 3- (4- {4 [ 3- (2- met hyl phenyl ) ur ei doi phenyl ac
et yl am no) phenyl )- propanoic acid; 5

3- (4- car boxy- 3, 3-di et hyI but anoyl am no) - 3- (4-{ 3--net hoxy 4-[ 3- (2- net hyl phen

)?Cl %g;ﬁlzgs} atr ?rg';‘n{‘?qt" ﬂm‘( “‘(‘é‘ Ei';'@hé':%ﬂ‘g ?Lf? ﬂ’éf"bﬁ'é’ﬂ%eﬁ%‘é‘f‘wybm no} phenyl

) - pr opanoi ecé&glaklino}phenyl)-propanoic acid;

3- (4-car bo%&pyr%{l]z?ly g—?‘a”h&ngb-a%m‘oﬁ8—&&{4([;(2(-1%etmphuxylﬁpeemm)enylgcieggm?;ﬁ%llly%get ylam

i no} - phenyl propanol c
3- [ 4- ({ 3- mestrbyngic 4eidi3- ( 2- met hyl phenyl ) ur ei do] - phenyl acetyl | - N- met hyl ani no) -

phenyl ] -gout boRf-3 ad thyl-butanoyl -3-(4-{3-methoxy-4-[3-(2-methylphenyl
3-(4-{3-net ﬁgﬁéf 4- Q lme y hfllax;')oﬁeaﬁ‘;/'lw ur(eg dn(‘)ﬁ poﬁ!émllld(acnégi yy%%nyn)o“fel%enyl) 5-(4-
met hyl pi per:emwceti y‘F')"l'Bh"GX'bP'fS‘EW&ﬁG‘F’c aci d:

3-(4-13- et} &oﬁaﬂﬁnﬂiaquﬂaul.ﬂwmmﬂwmddn,habﬁw}mﬁﬁ&})sh )Jga}.,am{aekd} 5-(no

r phol i n- 4-yl e)- corres N- oxi des,

ohd thei r PHROSS ORGP Ty by P EEr PN TeeP e, es

(e.g. hydr a{trep‘a)loi@fauﬁ;UCh conpounds and their N-OXI des and prodrugs.

Especi err C he . i.nyen

(R)-3-acety no- 3- ne phen henyl - acet yl
P aJC &-rﬁ.‘aomet 3 zfo[ mgtgﬁgﬁ)eny ngo]- Emﬁ‘%f ‘ -me hfj os-lpge 1 butan ic

am no} phenyseds propanoi ¢ aci d;

(R)-3-(4- Caiﬂ%m%%w(i& Mpmﬁnﬁyﬂre{dﬁrﬂﬁgﬂ&?éﬁaérml}%néngny%l?& hednpipfrRvlah T ei do]

phenyl - acetyl am no}phenyl ) - propanol
(R) - 3- ( 3- caFBrXPr-eARIARRIY RA%Hi no) - 3- (4- { 3- net hoxy- 4- [ 3- ( 2- net hyl phenyl ) ur ei do
| pheny| 253. 4-@&&&\%@101[31@}%@%%1)6me&ly&caﬂhndmo}pheuyi)-s-(morpholin.:t-yl)-s-

(R -3- fg(l‘l d| ne- 3- car bonyl am no) - 3- (4-{ 3- net hoxy- 4- [ 3- ( 2- net hyl phenyl ) ureid
o] phenyt? atXER7P é?ﬁ“'rﬂf}dphenyl ) - propanoi ¢ aci d;
(R) - 3- benzoyidahe cvorespofiding S-oxitésiwoud their-frairags; Mtphyﬂnphanydn)r ucceptaidt phremmdt acet yl

h
(R 5o o ( iy B BARRL o3l toblude god e Nepsides sad prodrngs: 3ot ot phenyl
) ur ei dol phenyl -

Especially preferred compounds of the invention include:

20  (R)-3-acetylamine-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureidojphenyl-acetylamino}phenyl)-
propanoic acid;
(R)-3-(4-carboxybutanoylamine)-3-(4-{3-methoxy-4-[3-(2-methylphenylureido] phenyl-
acetylamino} phenyl)-propanoic acid;
(R)-3-(3-carboxypropanoylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido} phenyl-

25  acetylamino}phenyl)-propanoic acid;
(R)-3~(pyridine-3-carbonylamine)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido] phenyi-
aceiylamino}phenyl)-propanocic acid; )
(R)-3-benzoyiamino-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido] phenylacetylaminoj phenyl)-
propanaic acid;

30  (R)-3-[2-(2-methoxyethoxy)acefylamino})-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido|phenyi-
acetylamino}phenyl)-propanoic acid;
(R)-3-[(tetrahydropyran-4-carbonyl)amino]-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]-
phenylacetylamino}phenyl)-propanoic acid;
(R)-3-{(5-methyl-isoxazole-3-carbonyl)-amino|-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido)-

35 phenylacetylamino}phenyl)-propanoic acid;



acet yl am no} phenyl ) - propanoi ¢ aci d; _

(R -3-[(tetrahydropyran-4-carbonyl)am nol - 3- (4-(3-nmet hoxy-4-[ 3- (2- nmet hyl phe

nyl)urei dgf ?ﬂgﬁ Ayl acetyl am no} phenyl ) - propanoi ¢ aci d;
|

(R -3-f(5-ne soxazol e- 3- car bonyl ) - am no PCT/GBI8/03294
[-3-(4-]3- rrethoxy 4-[ 3- (2- net hyl phenyl ) urei do] -

phenyl acet yl am no} phenyl ) - propanoi ¢ #8i d; WO 99/ 23063

PCT/ GB98103294 40

(R)-3- [(thIO hene - car bonyl ) - am no] - 3 net hoxy- 4-[ 3- ( 2- met hyl phenyl ) u
r ei do] pH&hsnlthiophened-cachapyl)-apmmal;d 54-ﬁar'wm fcnethylphenylureido|phenyl-

(R) - 3- [ (dtepRmbRIpheAIZSYhandidaid) -3 (4 {3- et hoxy 4-[ 3- (2- net hyl phenyl)ure| do

h | |
](pR- gmll( p‘;’/‘?gg‘%‘% "g‘gg’gbﬂéﬂ"% Ll 8‘3"’(%&{(% %W')&'T@ll{hznﬁ*ret hyl phenyl ) ur
ei doj pheatytb'lamaroatlryhyahpmpn)nphaﬁy.l ) - pr opanoi ¢ aci d;
PR PSR L0 e st ) v 1
(R) - 3- 1(W!ammwmdbmmwyldam nol - 3- (4-[ 4-[ 3- (2- net hyl phenyl ) ur ei do] phen
yl acet yl giys h—dlxﬂghoxymﬁﬂﬂl&mm]-gﬂﬁw&&hﬁﬁlﬁ _(%yethy?%enﬁéurﬁldok?hctnégl ( 2- et hyl ph

(R) - 3- (4 ca XY - di met hyl - but anoyl am'n
enyl ) ur elEBia m"l?%@ﬁ?/’f' E’él‘Wﬁﬁf'ﬁo) phenyl ) - pr opanoi ¢ aci d;

(R) ) 3- (bma%bﬂmmd by~ {nrﬂm[oﬁS-(ﬁW(ﬂm&mﬁw&l)m.&d]Mﬁb&ﬂvﬂnﬂﬁ@t yl am no) ph
ol c_acj

(R) %’ 48&%3#]%55?9Wl°§ﬁ'8yl ani no) - 3- (4-{4- [ 3- (2- met hyl phenyl ) ur ei do] phenyl acet

yl am no} (-Rr)-héhydrboqyfmmmhﬂ-luandylamd-:t—daqsmﬂfoqspmmmylﬁwm)dﬁmol_and their

pr odr ugs; B'h‘ﬁ{ ptabl e salts and solvates (e.g

hydr at es h suc ﬁ%ﬁﬁgk"{{& S daaﬁ %gll’ N- oxi des and prodrugs. 20 The

conpound ﬁf(bﬁnﬂylﬂ‘i“m@ﬁt(ﬂ%ﬁe(memytphEfybﬂ'tﬂdOblhalymerthQPMényampanaxy and

accordi nglg¢ are, incorporated into pharmaceutical conpositions and used in

t he tients,suffering fromcertain nedical disorders. The
pr es%% {‘ﬂgg‘?{ﬂ" Wg' 'ﬁ%“yii‘?’d'{f’bl‘a {4‘[33% Bty inleny Bursidplphenglacetiamiselpherdhpounds
of the i mepaioicawidand conpositions contai ni ng conpounds of the invention for

use int K[ﬁ{ tﬁp%rregﬁnding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and
solvates (e.g. hydrates) of such compounds and their N-oxides and prodrugs.

20  The compounds of the invention exhibit useful pharmacological activity and accordingly are .
incorporated into pharmaceutical compositions and used in the treatment of patients suffering
from certain medical disorders. The present invention thus provides, according to a further
aspect, compounds of the invention and compositions containing compounds of the inventioh for
use in therapy.

25
Compounds within the scope of the present invention block the interaction of the ligand
VCAM-1 to its integrin receptor VLA-4 (04PB1) according to tests described in the literature and
described in vitro and in vive procedures hereinafter, and which tests results are believed to
correlate to pharmacological activity in humans and other mammals. Thus, in a further

30 embodiment, the present invention provides compounds of the invention and compositions
containing compounds of the invention for use in the treatment of a patient suffering from, or
subject to, conditions which can be ameliorated by the administration of an inhibitor of 4B 1
mediated cell adhesion. For example, compounds of the present invention are nseful in the
treatment of inflammatory discases, for example joint inflammation, including arthritis,

35  rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty

arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis.



Compounds within the scope of the present invention block the interaction
of the ligand VCAM1 to its integrin receptor VLA-4 [err] according to
tests descri jn the literature and described in vitro \iB98/03b940

pr ocedur es- h@gg? er, and which tests results are beli e\q/’e to C(b)érﬁrel ate

t o pharnmacol ogi cal activity in humans and ot her manmmals. Thus, in-a further
30 - enbodi nment, the present invention4provides conpounds of the invention
and conpositions contai ning conpounds of the invention for use in the
treatnent of a patient suffering from or subject to, conditions which can
be "amel i orAdditipnglly, thesompnynds age ysafil ip the Sreatment qfjapuse sypevitis autoipmpuedighetes.ed cel |
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treat nent of .ian“? j oi

m&ator% Pj iﬁef ses, for example joint inflammation,
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condi t i onSinSaGinatsy bowel disedse hnll mékmonty el divisionio dietastasid hri ti s, traumatic
arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis. WO
992306

pCr / GB981 (8 2pe¢iakicmbadikient of thee| thepapettironetiodpofithaiyesmntdnygaticfiid the tredting of r eat nent

of acute s jtis, autoi mune di abetes, autoimmune encephal onyelitis,
collitis, atherosclerosis, peripheral vascul ar disease, cardiovascul ar

di sease, multiple sclerosis, asthma, psoriasis restenosis, nyocarditis,

i nf | ammat Owotp&‘éﬁéciad%ﬁﬂﬁﬁ%n%T%eWrmm&ﬂdLoﬂhé’ﬂ)z@gemn‘ieﬂtidm; Agtrefing: S5 A

speci al enbodj nent of the therapeutic nethods of the present invention is
the tradti Aot inHUpRALeR. Anot her speci al embodi nent of the therapeutic
nmet hods of the present invention is the treating 10 of joint

i nfl ammati gn. . Anot her eci al odi nent of. t t her apeuLi G hods of the
b esent 1 ngBAprIReE e RARG LSRRIl horbias b1e (b ARG B il
Accor di ng btinBarmatotydowéldistase.e of the invention there is provided a nethod
for the treatnent of a human or animal patient suffering from or subject
to, conditions which can be aneliorated by the adm nistration of an
i nhi bi &8r- étcordine forfurther feapime Yitheimentianghaseiis proxided 2 mathpq for thatregfmient of acept or
VLA-4 [err h:]ﬂnﬁ“ orRAfAER ﬁie?@ﬂﬂér%dgmt x ,a.ssuitsseéte&, ammﬁﬁvxdaﬁ&ita b@ﬂﬂhio%d?;? f
conpri ses e adnmnistratiqon.to the patjient of a i.ve anpunt o
conpound oi"‘“ﬂq@gﬂ‘ﬂf?@ﬂ? Pisn "8‘8’“3' of the '“8‘@6?%‘(92 fhe F'B‘H’g é’?ﬁﬁvﬁ et ¥onpound of
t he i nvent ireeptor VLA-@Ca4P1) for exnriple condition® s tiereindefdfrsiescribal, ahiciheomiphisesotfe
compound  of, L 1CRh & Me gaBoe? s Uechld it cdufpobll i thelibdfudaldea’ Nt er act i on
20 composition containing a compound of the invention. "Effective amount" is meant to describe

an amount of compound of the present invention effective in inhibiting the interaction of the
ligand VCAM-1 to its integrin receptor VLA-4 (a4B1), and thus producing the desired

therapeutic effect.

25  References herein to treatment should be understood to include prophylactic therapy as well as

treatment of established conditions.

The present invention also includes within its scope pharmaceutical compositions comprising at
least one of the compounds of the invention in association with a pharmaceutically acceptable

30  carrier or excipient.

Compounds of the invention may be administered by any suitable means. In practice
compounds of the present invention may generally be administered parenterally, topically,
rectally, orally or by inhalation, especially by the oral route.

35



ligand VCAM1 to its integrin receptor VLA-4 [err] and thus producing the .
desired therapeutic effect. 25 Ref erences herein to treatnent should be

under st oo ' ude prophylactic therapy as well as tr

establ i shgg&g?f#l@% ions. The present invention also incl u@%"ﬂ?& its
scope pharnmaceutical conpositions conprising at | east one of the-conpounds-
of the invention in association with4a pharnmaceutically acceptable 30
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accor dance W|th | and.chem c erties of the active
corrpb%nd!"q'ﬁ‘émp}&ﬁ’ﬂﬁ? r‘?hﬂ@;f) tica) pragfics ?%egﬂﬁﬁﬁﬁﬁc'?'%’?ﬁh” 1868%%i si ons to
be obser sodihni ditrab.ahlmnﬂatbonah dimleinin ghesphiie anddisinpgratinfagentPirei hsstaitish as

| act ose, sodi um citr b n Ci um phos hat e and
di si nt egf ﬁmca a’"'él Nt 'g;"s' Eolﬁ'ﬁL SII%Q”CC%&'%R ‘F&%}“gng%h 's'él’andn afg‘g‘t"g‘l sﬁea'éaé?’rpl ex
silicat espdomnbmrré@lnmtehnﬂ mmmmsedgmmgnmhm Topreparan edpevle,dtddi um

lauryl  sudaBabdudddsd iddesse mn.gﬁmus&dnwgwo@mykm%}ca@' w:.é..a qhSoul’ Epare a
capsule, it 1S advantageous tO use | actose and hi | ecu] ar wei ght

pol y&f hy FUSpRBsigRs Ace psed “\M&‘W conigio Smulsifyjng =g§'tf§tfeﬁ$§'?*bﬂgw%lfaé'" SRERSAR. can

contai n Dilknts sixw ﬂgua@emlmar pad@eiylesie giitol; ropylerel glyicél glyceiot ey thiossTornDi | uent s

such as sucr nol lsog? J§t hyl ene gl ycol, propylene glycol, glycerol
S

th
and chl ofofor rﬁ’s’orereo Xtores thereof may al so be used. For parenteral

adm ni stration, emul sions, suspensions or solutions of the products
accordin Fof &renteral administration, emulsions, suspensions or solutions of the products according to
20 the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or
agueous-organic solutions such as water and propylene glycol, injectable organic esters such as
ethyl oleate, as well as sterile aqueous solutions of the pharmaceutically acceptable salts, are
used. The solutions of the salts of the products according to the invention are especially useful
for administration by intramuscular or subeutaneous injection. The aqueous solutions, also
25 comprising solutions of the salts in pure distilled water, may be used for intravenous
administration with the proviso that their pH is suitably adjusted, that they are judiciously
buffered and rendered isotonic with a sufficient quantity of glucose or sodium chloride and that

they are sterilised by heating, irradiation or microfiltration.

30 For topical administration, gels (water or alcohol based), creams or ointments containing
compounds of the invention may be used. Compounds of the invention may also be incorporated
in a gel or matrix base for application in a patch, which would allow a controlled release of

compound through the transdermal barrier.



20 the invention in vegetable oil, for exanple sesane oil, groundnut oi
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dose enpl oye m ne hySI ¢ran,  and HEeTg
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5, mg/ kg bod¥ministrtien- Ju pach pyrtigylay Waﬂhé{’qsﬁ‘ﬁvm ‘lﬁ‘ﬁrﬁb’ﬁﬂl’c“ ageogdangegvithile;: 100,
preferably Qactord8istinctive ﬂﬂwsmketo&speabakdcya&g’é, vie%hﬂ,@cne@étktﬂohﬁﬁi}h aai ght per
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factors dis t’llh'g Qénlqﬁﬁnésgcéop(ﬁlagsﬂ me%nﬁoq nR? bk Etﬁlﬂkﬁgred §¥ﬁ&u@t§lng ﬁeces% ﬂ1ht '

general state of
order to obtain the desired therapeutic cffect. Some patients may respond rapidly to a higher or

lower dose and may find much weaker maintenance doses adequate. For other patients, it may

be necessary to have long-term treatments at the rate of 1 to 4 doses per day, in accordance with
25  the physiological requirements of each particular patient. Generally, the active product may be‘

administered orally 1 to 4 times per day. Of course, for some patients, it will be necessary to

prescribe not more than one or two doses per day.

Compounds of the invention may be prepared by the application or adaptation of known
30 methods, by which is meant methods used heretofore or described in the literature, for example

those described by R.C.Larock in Comprehensive Organic Transformations, VCH publishers,
1989.

In the reactions described hereinafter it may be necessary to protect reactive functional groups,
35 for example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final

product, to avoid their unwanted participation in the reactions. Conventional protecting groups
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al kali metal 10 car bonat e, &oecpot assium carbonate, in the presence of
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pr esence, gy ﬂ)r@@déﬁ@d" Shd W&k 4@ 'Ygﬂdiétfwﬁﬂln \ﬁ?ﬂif :EB ch“ HREXS ¥ DGy R GAR! C
sol vents suc | oxan or tetrahydrofuran,
prepared by acid catalysed removal of the tert-butyl group of tert-butyl esters of formula (I),

20  whereinR1, Xl, X2, X3, x4, XS and XS are as hereinbefore defined, and where the Y moiety
within one of X3, X4 and XS isa -COzR16 group (in which R16 s tert-butyl), using standard

reaction conditions, for example reaction with trifluoroacetic acid at a temperature at about

room temperature.

25  Asanother example compounds of formula (I), wherein Rl, x1 x2 x3, x4, X5 and X6 are as
hereinbefore defined, and where the Y moiety within one of X3, X4and XSis carboxy, may be
prepared by hydrogenation of compounds of formula (I} wherein Rl x1,x2 x3, x4, X5 and x6
are as hereinbefore defined, and where the Y moiety within one of X3, X4 and XOisa -C02R16
group (in which R16 is benzyl). The reaction may be carried out in the presence of ammonium

30 formate and a suitable metal catalyst, e.g. palladium, supported on an inert carrier such as
carbon, preferably in a solvent such as methanol or ethanol and at a temperature at about reflux

temperature. The reaction may alternatively be carried out in the presence of a suitable metal

catalyst, e.g. platinum or palladium optionally supported on an inert carrier such as carbon,



15 tenperature fromabout 50[err]C to about 80[err]C. As another exanple
conpounds of formula (1), wherein[err]and [err] are as hereinbefore
defined, and where the Y noiety within one of X3, X4 and [er 1&; rboxy,
may be prepar®@9%3306kci d cat al ysed renoval of the tert-butylpcg 8hp of
tert-butyl esters of formula (1), 20 wherein[err] and [err] are-as

her ei-nbef ore defined, and where the Y magety within one of X3, X4 and [err]
is [err] group (in which R16 is tert-butyl), using standard reaction
conditions, for exanple reaction with trifluoroacetic acid at a tenperature
at about I’Opﬁfei'ﬂﬁmﬁﬁaﬂmeeuch?fs metlAsolan ethirel. Thisaegstion is swpouitalile fxf f or nul a

(1), whereinferr] and r] are rei nbef ore defined, re the Y
noi ety w t hFapnrgpidssf f°5(3“'“ ﬁllw“oFﬁﬂL di [2 da BptsAYERIn °?f'g§f‘ ~EpEb9g ‘ﬁ%ﬁ%%" g
hydrogenation of conpounds of fornula (I) wherein [err] and [err] are as
her ei nbef ore defined, and where the Y noiet X4,and X5 is
aferr] gr oépa'(qﬂw"ml“’(ﬂ?“["EP"r“]“dﬁ%f“ﬁ‘@Hli‘ﬂa)“ (‘PXré"hF'éH'cR‘ Bn'AFrafr "‘EQ?‘r P¥d out
in the p eses“:?m..%iem@mngl %% CR10 GRLACI ADLrnrftrd Ahc), TR0 His GRAY, YS!
e.g. pal ad"um = su ted on an |nert carrier such as carbon, pref erably in
a sol vent smm!resasedrln'tfhmwéﬁ (Iyrmay bp preprred biousiig 'ﬁ"‘t‘&ﬁ‘?ﬂ‘é?ﬁt’ﬁ?'@waf“ sshrastl: r ef | ux
tenperature. The reaction nay alternatively be carried out in the presence
of a suitable netal catalyst, e.g. platinumor palladiumoptionally
supported on an inert carrier such as carbon, - WD 99/ 23063

pCT/ GB9&103294 45 preferably in a solvent such as nethanol or ethanol. This
reaction is nost suitable for conpounds of fornula (I) where L[err] and

L[ ERR] do not contain carbon-carbon multiple bonds. As another exanple
conpounds of fornmula (la) or (1b), wherein[err] and [err] are 5 as

her ei nbefore defined, X3 is [err] (where [err] is as hereinbefore defined),
and Y is carboxy, represented by forrmula (11), may be prepared by using
resin technol ogy as shown in schene 1. WO 99/ 23063

PCT/ GB98/ 03294 46 SCHEME | [ERR|



[err] WD 99123063

PCTI GB98/ 03294 47 For exanple Wang resin may be treated, in Step 1, with
acids of fornula (111):- [ERR| (rrr)y 5 wherein Ar[ ERR]
and L[ ERRVAP¥3 hereinbefore defined, with diisopropyPE4BHH?4y de in

di met hyl formam de, in the presence of dinethylam nopyridine, at room .
tenperature. The resulting esters (Ragsin 2), wherein Ar[err] and L2 are as
her ei nbefore defined, nay then treated, in Step 2, with tin chloride in

di et hyl f ormam de at roomtenperature to give Resin 3, wherein Ar[err] and
L2 are as herei nbefore defined. REBUHEMEbny t hen be coupled, in Step 3, . °
with an acid of 10 general fornmula (IV):- H[err] wherein [g&] and X2 are
as hereinbefore, a | 3 is CR10 (where RIOis as hereinbef oge§l15s

defined), in the preence of
or ophosphat e

O (7-azabenzotriazeg-1-yl)-1,1, 3, 3-tetranet hyl uroni um hex
am ne in dinmethylformam de, at roomtewgerature. The

[ [ ¢ defined , and
e [err] Ts—as—herernbefore defined), then be treated,
B-\{ ri fl uoroacetic acid in an inert solv uch as
di chl or onet hat at roomtenperature, to liberate 20 e acids of general
formula (11), mherein [err] and X2 are as herei nbefoge/defined, and X3 is
[err] (where-ferr] is as hereinbefore defi nea;t)_..nAsnhagot her exanpl e
conpounds of formula (Ib), wherein[err] and X2 are ase herei nbefore defined,
L2 is a [erwr qukage [in which RO is as hereinbefore defined and Zferr] is
25 O S Or°N¥”(where R4 is as defined hereinbef of®® X3 is [err] (where
RIO is as hereinbefore defined), and Y is carboxy, represented by formula
(V), may be prepared by using resin technology as shown in scheme 2. 30
- WD 99/23063
PCT/ GB98103294 B
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48 SCHEME 2 [err] WO 9/ 23063
PCl r GB98 03294 49 For exanple V\ang resin in scheme 2 nay be treated, in

Step 1, vvith formula (M):- [err]

wherein R17- i gg/%o?;[l n which RO is as hereinbefore defi né’&#\gﬁy@ﬁw

di i sopropyl carbodiimde in dinethylformam de or a m xture of

di met-hyl f ormam de and tetrahydrofuran, #h the presence of

di met hyl am nopyri di ne, at roomtenperature. The resulting esters (Resin 5,
in which RL7 is Br-R9-) may be reacted, in Step 2, wth conmpounds of
forhula (VI F()l' example Wang resin may be treated, in Stepl with acids {;fé‘pm]ula (IIX):- (VI)
wherein Ar[err] is heteroaryidiyl and [err] is O, S or NR4 (where R4 is as
defi ned hereinbefore), in the presence of a base, such as a tertiary
organi c base, for exanpl e di®:¥onld@ydQaEhy| ani ne, i AIRIi net hyl sul phoxi de and
at a tenperature at about roomtenperature, to give Resin 6, in which 15
RO and Ar[err] is heteroaryidiyl and Z2 is 0, S or N4 (where R4 is as

defi ned berehahamkﬁbdnzae&smeémmummﬂa bﬁmmsbglm?,slmcawad.ﬁmpm3 with an acid
of gener al (r)r&gui "'é’ \Q“] whereln err% i*g“ err] are as hereinbefore

def i ned, an8imREYifurmamyde; in thypresencpyidlimethy, Ei"ﬂbé*'@?’@ teRaerateeE) The n t he
presence of rdliifiny RRARREEH WiRFM Al a}f& i};rels eretitlefold @eﬁﬁtt.&nﬁl:}]{hmr& d, in

hexaf | uor ophos hate and dil sop ro am ne in di nethyl f'or mam e, at room
t enper at ur eSte Eré"'i"ég‘lﬂ'?l"ﬁb'“ ﬂé‘%ﬁ“ﬁ ’ﬁ"'r'f}le room,feippexatiizs te giveResin Sewhereimr e as

her ei nbef or iy i t I wh Ois
as herein be]g(glrjaglt! éJ ef g{jenaég\&{eﬁgﬁlm [déf 0@&%@(#1 Eﬁkﬁ bf V\‘ﬁ gleh q'I‘-Qélt@ﬁ; is]wété 3 g?l?%ij:é

her ei nbaf or genpral fepula ¥)-be treated, in Step 4, with trifluoroacetic acid
in an inert solvent such as dichloronethane and at a tenperature at about
roomtenperature, to |iberate the acjds of general formula (V),

wherein[err] and [err] are as hereinpefore defined, [err] is 25

heteroaryl diyl, X3 is 0 is as hereinbefore defined), and
Z[err] is 0, S or err
met hodol ogy is particly ge ’y St

(reg ned herei nbefore). This
he preparation of conpounds of
formula (V) where L2 is7a [err] |lin ge As anot her exanpl e, 'a)‘\ang resin in
scheme 2 may be treated, in Step 1, with acid chlorides of é formul a
(M L1):- [err] (M 11)

wherein R1, R2, X1 and X2 are as hereinbefore, and X3 is CR10 (where R10 is as hereinbefore

15  defined), in the presence of O-(7-azabenzotriazoi-1-yi)-1,1,3,3-tetramethyluronium

hexafluorophosphate and diisopropylethylamine in dimethylformamide, at room temperature.
The resulting Resin 4, wherein RY, R2, Arl, L2, X1 and X2 are as hereinbefore defined , and X3
is CR10 (where R10 is as hereinbefore defined), may then be treated, in Step 4, with
trifluoroacetic acid in an inert solvent such as dichloromethane, at room temperature, to liberate

20 the acids of general formula (IT), wherein R1, R2, Arl, L2, X1 and X2 are as hereinbefore
defined, and X3 is CR10 (where R10 is a5 hereinbefore defined).

As another example compounds of formala (Ib), wherein Rl, Rz, Arl, X1 and X2 are as
hereinbefore defined, L2 is a -Z2-R- linkage [in which R? is as hereinbefore defined and Z? is
25 0,8 or NR* (where R is as defined hereinbefore)], X3 is CR10 (where R10 is as hereinbefore

defined), and Y is carboxy, represented by formula (V), may be prepared by using resin

technology as shown in scheme 2.

30



WD 99/ 23063

PCTI GB98/ 03294 50 wherein RLl7 is a vinyl noiety optionally substituted by
R5, in the presence of a tertiary am ne, such as diisopropyl ethylamne, in
an inert- sWOY¥PM63 such as dichl oronet hane, at a tenper atRECRIBORIbUt room
tenperature. The resulting optionally substituted vinyl ester (Resin 5, in,
which R17 5 is avinyl noiety optiogal |y substituted by [err] may then be
reacted with conpounds of formula (VII), wherein Ar[err] is heteroaryldiyl
and Z[err] is S, in the presence of a base, such as a tertiary organic
base, for exanple diisopropylethyl ggHRBEZ n di net hyl sul phoxi de and at a
tenperature at aboutgroomtenperature, to give Resin 6 [in which Art is
heteroaryldiyl, RO ggJethylene (optionally substi g ed by R5) and Z[err] is
S]. Resin 6 may thenf™e coupled with an acid of gém€ral 10 formula (1V),
wherein [err] and fexr] are as hereinbefore defiped, and X3 is [err] (where
R10 is as herei nbefarfe defined), in the presence
O (7-azabenzotri azg -1-yl)-1,1,3,3- tetranet hyI urfoni um hexaf | uor ophosphat e
and dii sopropyl et’hyl ani ne i di net hyl f or ram de,/at room tenperature. The
resul ting Resi [in which [err]and x[err] as defined hereinbefore,
Ar[err] is het ryldiyl, Rerr] is ethylen ptionally substituted by
[err] is [err] /15 (where [err] is as herei efore defined), and [err] is
S], may therfbe treated with trrfluoroacg 7C acid in an inert solvent such
as dichl oromethane and at a tenperature at Ngbout roog tenperature, to

| i berate the acids of general fornmula (V), wherein gefy] and [err] are as
defined herejnbefore, [err] is heteroarykdisyk, RO isS®™thylene (optionally
substituted by [err] is CRLO (where [err] is as hereynbefore defined), and
[err] is S. 20 As anot her exanpl e conpounds of fora (la) or (Ib),
wherein [err] are as hereinbefore defined, and [err] is [err] (where R err]
is as hereinbefore defined), and Y is carboxy, rf be prepared by coupling
acids of fornmula (1V), wherein [err] and [err] as herei nbefore, and
[err] is CR10 %V\/nere R10 is as herei nbefore det d) wi th am nes of
formula 2 5 TXx3:- [err] (1X) wherrn Ar[err] and are as
her ei nbef ore defined, using standar,g, gtoqp_l_g conditions, for exanpl e
t hose herei nbefore descri bed.

(Resin 6)

STEP 3

-4
N i —d i togl g 4
—— gt

{Resin 7)
STEP 4
- o
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WD 99/ 23063

Pcr | GB98/ 03294 51 As anot her exanpl e conpounds of formula (1), wherein
[err] are as herei nbefore defined and where the [err] and Y nmoieties within
one of X3, XA M3rr] are an al kyl ene |inkage substitut BEHGPFEER and
carboxy respectively, may be prepared by reaction of conmpounds of fornula
(1), -wherein [err] as 5 her ei nbef ore defined and where the [err] and Y
noieties within one of X3, X4 and X[err] are an al kyl ene |inkage
substituted by [err] and carboxy respectively, with an anhydride, such as
trifl uor oacEdresarapiWeing chaip ini soheme 2inmg bt treapédy wStepd, Gith dcidsiobfoyialila (WIj:an,
followed by treatnent wth an amne [err] 10 According to a further
feature of the present invention, conmpounds of the invention nay be
prepared by interconversion ofRBt¢@H conmpounds ofvif he i nvention. For

exanpl e conpounds of fornmula (1) wherein[err] are as herei nbefore defined,
and where the Y noiety within one of X3, X4 and X[err] is [err] 15 may be
pr epar edg by 10 gfR9C . €] and [err]
are as hsér eiw_hﬁgﬁgir eEl efRi ngﬂ?ﬂan W%Iel?efégélﬁ}e&%deﬁlﬁ%d&t%\%@hP’H;%%éb]o%'?m’%{" X4
and X[ err] Pimeghylformaidegr g mixtyrg otdigethyHonmamide angd tetralyydrafudan inthe preseacsiobl i ng

d . ment W Ll f | -
G cycl ooy PR ARRTAAIE o lbaBafL lellfF TRl SR T oy

sol vent sucBr-R%-) diag bt eaaakinsape, Vith éodiponily of fofmuila(vIBLd at a tenperature at
about room 20 tenperature. The coupling may al so be carried out using

1- hydr oxybenzotri azol e and 1-(3-di nmet hyl am nopropyl)-3-ethyl carbodiimde in
di chl or goet hane at room t enpergyNAS-z2Hhe prepar agign may al so be carri ed
out using an O protected hydroxyl am ne such as

O (trinethylsilyl)hydroxylam ne, O (t-butyldinmethylsilyl)- hydroxyl am ne,

or O(tetra § d i necfolboned by .tr t . h.,acid. 25
As anot her gﬁgﬁ%@e‘ %1% {eﬁogyy?({ﬁﬂ )é%{%:%tjr?\slg f‘%?’.(c)}lgllk p(\r‘l\vgf:réglk S ) s%gﬁlﬁ'ﬁn}l;ﬂeﬁes"\(%%"?)bﬂ"mﬁ a (1)
cont ai ni ng oreseaoKfiacasel surlkasgdertinnpraanic base(for exemply diishpropplétigdanioe ino f

corr eSpond! ﬂ%e@lﬁ@ﬂﬂﬂm aﬁ@ﬂt:@iuﬂﬁepﬁufe§i adohmm%pegﬂfreﬁ&( efin s,tltl%ﬂi%' dation
may conveniently be carried out by neans of reaction wth a peroxyacid,

e.g. 3- 86| oR3pet Aekis biteompidiv] and 22 fisc®,Siolr WRA (wigere Rtie astdefiudd\hervinbefore)). Re3in0

di chl or onet hane referabl.y_at.or_ near.roomt e re, or ernatively

by neans of goﬁgéegibﬁfﬁ“ﬁ@gr’%ﬁ%%s’ﬁvé?& 8%?foﬁ§tﬁ'ﬂﬁ%§{“%“a%ﬁ }ﬁﬁgzéﬂ“&s

aqueous net [xdapd as hbxdinbers @ defined, ARON3 is|IBP (Wiferd II0RAL ArdinBord 8Lt irPde Ut

O[err]C and room t erature, Ili S {1333 er mas'l]od is preferred for conpounds

cont ai ni ng Rresence ﬁ&mzf nﬂltr -1y )-1,1,3,3-tetramethyluronium hexafluorophosphate and
diisopropylethylamine in dimethylformamide, at room temperature. The resulting Resin 7 [in

20  which R1, R2, R?, X! and X? are as hereinbefore defined, Ar! is heteroaryldiyl, X3 is CR10
(where R10 is as hereinbefore defined), and Z2 is O, S or NR4 (where R4 is as defined

hereinbefore)], may then be treated, in Step 4, with trifluoroacetic acid in an inert solvent such

as dichloromethane and at 2 temperature at about room temperature, to liberate the acids of
general formula (V), wherein R1, R2, RY, X1 and X2 are as hereinbefore deﬁngd, Arlis

25  heteroaryldiyl, X3 is CR10 (where R10 is as hereinbefore defined), and Z2 is O, S or NR# (where
R4 is as defined hereinbefore). This methodology is particularly suited to the preparation of

compounds of formula (V) where L2 is a -S-CH3- linkage.

As another example, Wang resin in scheme 2 may be treated, in Step 1, with acid chlorides of
30  formula (VIII):-

R17_-c=0)-Ci (vHn



WD 99/ 23063

PCT/ GB9S/ 03294 52 As anot her exanple of the interconversion process,
conmpounds la (1) containing sul phone |inkages red by

t he oxi dat‘?éﬁgl%lrpggéorrespondi ng conpounds contai ni ng S%ﬁéﬁa{o oxi de

| i nkages. For exanpl e, the oxidation may conveniently be carried- out by .
means of reaction with a peroxyacid, 5 g. 3-chl oroperbenzoic acid,
preferably in an inert solvent, e.g. 5 di chl oronet hane, preferably at or
near roomtenperature. As another exanple of the interconversion process,
conpounds of formula (1), wherein [err] [err] are as herei nbefore described
and the JRrHPREY 2 Wafilt ooty Sibstinifba BPRS 5,1 | oRLional 1y
substituted a[_kyllaéne§| i nkage? _m)siy 5el pre ar’;%ﬂ{g qﬁ%/n ‘r’gﬂg}etﬁ'g o8P the 10
cor r espdhth a1 giisoprapyisthyamine, ip ay ingft solyems, sych agirki¢rompthageestraltemprrature api t hi n one
of X3, XfoitF6bnk Rbdobrabude. (TS r&altik ' i,Qnal | bst tute kenyl ene
| i nkage. gI'he hydr(SFLgrgna%i on ma;l ggﬂ@gﬁbﬁggﬂgﬁd b"gll eﬁﬁ'%?ég’éﬂ""(‘g'd??onal |y
undes priesvuylajoidtyoptioally swisuincd bp RSpmayihen bd Radi@ with GRpaunds b fofimla P! at i nUM

or palladj,umoptionally supported,on an inert carrier such as carbon,
prefer agﬁw’i“ﬂ‘egf"‘sﬁq\}’eﬁf{e "@ yiand 72 is S, fncthe priesepteiofi base, spglichs attertianyenper at ur e
at aboutorgamirhatesfop exaniple diisopidpylthyRire{ia dinfotiyidiipBoxide anl 6t 4 RIBEGRHYAT ST ON
process, conpounds of fornula (1), wherein Rlerr], Xerr], X2, X3, X4,

X[ err] AYOUEXpUR fempgrature,do ﬁé’f%qﬁl(‘? dingyhichprd istietseaaryidivh, Rhis etbylene | noi et y

w thin ; ﬁeﬂﬁrql )P’ = R2- rrl- linkage wherg R2 js a
strai gh'ft &g}oq%}éﬁgsﬁ%% C als?fL'F{air rf %f kl&s%'%a hgelnr%’l3 §°ﬁ'81°|?(§'%ﬁ§“ aclgf’&fﬂ'fraﬂoond, may
be sloni |faxnkula VR phereh Iﬂth)Xdramyxﬁﬁeia@ﬁerﬁhbdf&l%dﬁﬁ&d,@ﬁ@nhf;iqmoiqmunds 20

of formulg (1) in which the Llerr] moiety within one of X3, X4 and X5 is a
-R2- R3 I'Fnisajderinbelaredefiped), ip the préesence of Pri7-azpbepzostiazpleldyl hb3A- [ er r] al kenyl ene
chai n anetriiethylurénidneciflubropihsphite 338 aliddpropR¥iTthite & dih BfylidtmEhfye WY er Si on
process, conpounds of fornula (‘I)7,. wher ei n%err],’ﬁé?, X3, X4, Xlerr] and

X[ err] dPemiemperature, The rstulfingResip 7 ja orhich RY, R, X} and ¥tare s definet y wi t hi n one of
25 X3, nedutiide, KrBish 110 8B Al Wi B3 Ggloby
Creat mn e Ry bl B e g BB RE GO Y
her eiSnbefbene RAL isas héreibeforn defined, RidZ7 is Shokayttyenib trieted witletriffuofoaceti and [err]
contain ' -y agueous al kali net al
hydr oxi Zagm? g)?ﬁlrgilg]’r#pdélﬁégggg”iqldcr%wﬁi’/lﬂ?tg?('ﬁggfat:ﬁgﬁﬂr%gmgg% °Eg'?°°'é'xarrpl e of the

i Nt er coneepaawre, prlibemssthe sobivpOgenckal fof mili6V)] wheesid RYR2CXN4ndiX? 436 as?

het erocygl.i c. grQup_whergejin the hetergd atomis a nitrogen ato be
o 6 oo HHEPHRIET Rels Bt b o tons foptiapain i ay RS i ot |y be
carri ed OR10 (RYerdRAD G aOherkifEetdrk @¢tined), and Z2 is S.

20
As another example compounds of formula (Ia) or (Ib), wherein R1, RZ, L2, Arl, X1 and X2 are
as hereinbefore defined, and X3 is CR10 (where R10 is as hereinbefore defined), and Y is |
carboxy, may be prepared by coupling acids of formula (IV), wherein R1, RZ, X1 and X2 are as
hereinbefore, and x3 is CrR10 (where R10 is as hereinbefore defined), with amines of formula
25 (IX):-

H3N-Arl-12.CO,H (IX)

wherein Arl and L2 are as hereinbefore defined, using standard coupling conditions, for

30  cxample those hereinbefore described.



with a mxture of hydrogen peroxide and an organic acid, e.g. acetic acid,
preferably at or above WO 99123063

pCT/ GB98/ 0329 om tenperature, for exanple at a tenpe hoqaboUL
60-90[err] C &P?gfﬁr‘fg"’tively, t he oxidation may be carried Ol,ll,'?:tr ysrlée}’actlon

wWith a peracid, for exanple peracetic acid or mchl oroperoxybenzoi ¢ acid,
in an inert solvent such as chlorof orm 8 dichl oromethane, at a tenperature
from about roomtenperature to reflux, preferably, at el evated tenperature.
The 5 oxi dation may alternatively be carried out by reaction with

hydf ogen petserptiier exampli eompopnsis ot formyfla @bmmtﬂ!nlg‘sxé,tﬁ Xf, XSanpxP atteus es

compounds. oI PR SOBarR NOBRARA: Ry Tesrirmey ot 20y Sl afarede rhoce
asymet ri c ARykne BkaPPabbtESPHEONYIY2 DRy datboy ltegﬂ%&wt:l?%g Hlprepaie®Bf | QUr ati on.

It will be 10 apparent to those skilled in the art_that certa| n conpounds
of the |nvemﬁ'@nOfmylpa!ngi)t'fémutﬂ(l)dg@mel"r xdax2, Kédffer’quareass to be
understo&d ;‘hat

re thi on i ncl ude nmet ri cal
i somers and 4L 05?“3% c'rs"s"raan \r{ﬁ'erx}tztfr"%gnf%"é'ﬁe% '“?'1’?8“‘3%9‘“‘32‘?&?538 i Xt ur es,
of conpoun dskmne imkagmtast(tut)sd beiCOHabd varboxuaspectialyawith acsauhydréle sagledsat ed from
their m xt UB’&!{ gfe ‘?‘1?‘@ jcation or adaptation of known nethods, for
exanpl e chr BTEPBERFLLMRIdsIA AR PaE soteante & & ra Ydé?:ff'%tfﬁ"qv‘fegai’T’B?ﬁ'“‘f‘ﬁ(‘i"l‘?ﬁl“&ues
or they ar ea,ﬁigpmlgi_y prepared fromthe appropriate isoners of their

I nternmedi ates. According to a further feature of the invention, acid
addition salts of the conpounds of this invention nmay be prepared by

react i oxg of Aécbﬁmfgrteer.baﬁefemiemma@r@aprnoa.ﬁ.bﬁkanmh&,ofmé idvBiftios nfdy be
application_or a lgpttat Er}? % For exanpl e, the aC| d addition
salts of thBE*EY dﬂﬁ%”'bvfmf% o ﬂ\f&'ﬁ?‘?“{’) ?r&?“bvéntﬁt%par ed either by

di ssolving the free base |n wat er or aqueous al cohol solution or other

sui tabl e solvents cont ai th | i solating the salt by
evapor at i ngk‘irtféa'%ﬂ?'i?ﬂpt}ﬂ' s gyto ?’r@]g ‘?fbkgﬁfe ﬁﬁg’%ags %%?sd in an
organi ¢ sol y&Rhbefdrd diiibd; AndFAfePe b € nvite) witiPaeAT &3, T 1:255liy.clo)SaforRe

obt ai ned by concentration of the solution. 25 The acid addition salts of

the conbBunehay be pregared iyreastien of corepoundyaf fougelm @), athentinR oK}, XAk Xf, rxé ay the
of "t he i nveRe Fte BRHADSISH ached Y G e st PR o g Y Ry
treat ment wwith hyhroxylakdse using gandaqlmw cewpdingprobddeces beh at teeasmdnuwitbm or
aqueous amﬂhﬁiiﬁﬁie%i' &QmeQicyclohexylcarbodiimide, in the presence of triethylamine, in an inert
solvent such as dichleromethane or tetrahydrofuran and at a temperature at about room
20 temperature. The coupling may also be carried out using
1-hydroxybenzotriazole and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide in dichloromethane
at room temperature. The preparation may also be carried out using an
O-protected hydroxylamine such as O-(trimethylsilyl)hydroxylamine, O-(t-butyldimethylsityl)-
hydroxylamine, or O-(tetrahydropyranyhydroxylamine followed by treatment with acid.
25
As another example of the interconversion process, compounds of formula (I) containing
sulphoxide linkages may be prepared by the oxidation of corresponding compounds containing
-S- linkages. For example, the oxidation may conveniently be carried out by means of reaction
with a peroxyacid, e.g. 3-chloroperbenzoic acid, preferably in an inert solvent, e.g.
30  dichloromethane, preferably at or near room temperature, or alternatively by means of
potassium hydrogen peroxomonosulphate in a medium such as aqueous methanol, buffered to
about pHS, at temperatures between about 0°C and room temperature. This latter method is

preferred for compounds containing an acid-labile group.



Compounds of this invention can be regenerated fromtheir base addition
salts by the appl I cation or adaptation of known nethods. For exanple,

parent c of the invention can be regenerated frgm 029J;)ase
addltlono‘ggfgys Esy treatment with an acid, e.g. hydrochlori cpsg}mS

Compounds of the present invention nmay be conveniently prepared, or forrred
during the process of the invention3s2as solvates (e.g. hydrates). Hydrates
of conpounds of the present WO 99/ 23063

PCT/ GB98/ 03294 54 invention may be conveni entlg prepared by
r ecr yst414nptst sxamPpie phiie H‘I‘F"%qu%?%?‘ﬁ'afﬂ“ﬂ’%'tﬂw formplp (B gangaining i ng or gani ¢

sol vent ﬁllmum.n&sgedmey(mreﬁaew Iisrhyib’xﬁfatiﬁﬁdf cmesﬁatdhxgrwhpouﬁamﬁdim $0 a

further fe bur i &a i nven ’85) e addi tion sg ﬂf, e co unds of
thi & o or SEboRe Bkosih o Brampls B i SG% pRLEiabenitagt Bt firtt owh DEmEr B L tho
appr opr teadtion lwdtbe,pe-byyatcidee.ap-phlpmenbmm ncidyghagferably ranGherksobvent, et hods. For
. exangl e‘gcﬁ'mﬂg‘ﬁ'ﬁ"yﬁ%ﬂu O)pﬂoﬁﬂJaLEooglfte,t,{;@atggrmounds of this invention may be

prepared elt Issolving the free acid in water or aqueous al cohol
solution or other suitable solvents containing the appropriate base and
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acid an ase n organic SO e salt Separat es

di rect| x2,08, x1x3had xbmlasnekehyemeaesemdaahdwlﬁﬁnotda,ewmﬁi‘ biieopIX3, Xhe starting
materi al s a{nd i nternedi ates may be prepared by the application or

adapt at MHKUS ax ppsigpaliysuintitnsed afigyjenelinkags, wayba preppsedty hydeogematienpfithe t he

Ref f

For £0, ncrepPeit Eonunde W mi th Wbl ELE AbicPANAAERE 32 X0b X2 P
and Y rrﬂnee@'lr@eowwml@ﬁésmmmd alkepyleneilinipger The hydsogenation nRg be tarritdage (i n

whi ch Rgut'&lnéﬁﬁd‘}@é’eﬁ '(d?»h@-ia% ﬁn&??i‘eﬁ%pe) fle B@seh& of Phuitabie Mdta ctdlghe 3 gl € 1] group

(in which [err] is as erelnbe ore defjned respectively be pr epar ed
by reacPlatinpmer paliadjum qpdonally sugpgrted gn ag )“mc“ZO“"[’é‘F'PTSWfE'PEH'ﬂ"[‘E M2are as

her ei nbedfiehesudieis makhnoldrethafdiomd ht £ eppasmid / apait Fdon] teiipettiiuedd R18 is [err]
(V\/ngge Rlerr] is as hereinbefore defined and X10 is a 25 hydr oxy group,
or & hal ogen, preferably chlorine, aton)] and the others independently

I epr esenls ahbthdr ekanipld of (hdiftertokeBsion pricessAdmpainds éfifanmmLLI ehdreig ®L, XM t h ami nes

of for m;(Ll?X . 3()4, )-{5 a[n%rgdare as hereinbefore d(eszc)ribed and the L1 moiety within one of X3, x4
and X5 is a -R2-R3- linkage where R? is a straight or branched chain C)_galkylene chain and R3
is a direct bond, may be similarly prepared by hydrogenation of the corresponding compounds
20  of formula (I) in which the L! moiety within one of X3, X4 and X3 is a -R2-R3 linkage where

R2 is a straight or branched chain C3_galkenylene chain and R3 is a direct bond.

As another example of the interconversion process, compounds of formula (I), wherein R1, X1,

Xz, x3, x4, X5 and X6 are as hereinbefore described, and where the L2 moiety within one of
25  X3,X%and X3 contains an amino group, may be prepared by treatment of compounds of

formula (I), wherein R1, X1, X2, X3, X4, X5 and XS are as hereinbefore described, and the L2

moiety within one of X3, X4 and X3 contains an acetamido group, with a base, such as an

agueous alkali metal hydroxide, for example sodium hydroxide.

30  Asanother example of the interconversion process, compounds of the invention containing a
heterocyclic group wherein the hetero atom is a nitrogen atom may be oxidised to their
corresponding N-oxides. The oxidation may conveniently be carried out by means of reaction

with a mixture of hydrogen peroxide and an organic acid, ¢.g. acetic acid, preferably at or above



30 wherein R4, R16, Ar[err] and L[err] are as hereinbefore defined. Wen
X10 is a hydroxy group the reaction may be carried out using standard

pepti de coupﬁb cedures as descri bed WO 99123063 CT/GB98/03294

PCT/ GB981 032 erei nbefore. Wien X10 is a hal ogen atonrtﬁe reacti on may
be carried out wth the aid of a base, such pyridine, preferably in a

sol vent such as tetrahydrofuran and atsé tenperature at about room
tenperature. 5 Esters of fornmula (1), wherein [err] are as herei nbefore
defined and where the L[err] and Y noieties within one of X3, X4 and X5 are
a [ferr] |i FRoByfemperptuygnfof prapipleiata temperatuss ofpbaus f-909G+ Alterpatiyely, tieoxidgtions 1 |
(Where RE iy BocabnIRGLANon IR  pikid ordildyh fobicite $80QHD (i 0 whi ch RIG is

as herei nbefqgre define ectivel epared. by reaction of
conpounds BrehezeneEaxEben °*°§ng5r“ﬁ{‘é?'¥ﬁ"5?”§‘¥ ?1’5"‘*‘?8‘1“@%1"6@?%‘”5‘"&&‘?‘?1@5“ 10  one
of [err] r emipemeite &oﬁ-aﬁilﬁ n(omemisurnhrel?{» ey, praerﬁlﬁy dtleleyarbire@pdrRtupdd A& €1 1 |
are as perei.nhefore n a reset N or
CRLer 115 (wREPoRpy peaP S od hr B el g vt nASGRRE R i s B RERE

formul a ( 3jodiun mgseate at temperatures between (®in tiﬁpemmenmflmrqm@.nd[ err] ar e as

her ei nbef ore defined, using procedures described hereinbefore for coupling
acids or acid halides with am nes. Esters of forrmula (1), wherein

[ er r] and[ elt}ill he epnnesiated tedt pqsesforsds ofithe preecait lavention @ay copfaiaasymarhetrit fegtred  and Y
noi eties wrhhk RsyRidRtftf centros an?é?m@éﬂin&@itlﬂﬁé%ﬁ@ﬁhcﬂh%RaorSB&-rBaratlbd K@fiel i N Whi ch

Rlerr] is as hereinbefore i ned and IS - '(/J errL group (in
whi ch K26 pPePasent fpthese shilled i the art that eqgtain camponuds of theyjnveption may alsp gxbihie g py
reaction o ecmtﬁxﬁuadﬁerm itwm& Gnderbjood YHACIE prRiclf inveatish iRdlides AARidAR

her ei nbef ore fi one err ents C-R18 (in_which
[err] is - "ﬁ?ﬂ' E‘Fﬂi" 5&"??8 ?“"'%%“35‘%‘8&?&91%‘”5@‘&*‘@g%ﬁ'r“wB'r" 811 (where
R10 i s as Z&mpoundycf fdtha[ad}l) herdeibonecﬁ):ph isaredes @0 hpepmded Gbmftsinmixturésdhy. - [err|
4) wher ei e di al kyl

5% oot plics L il GG oot Bfhyie ookl RpRE Bl il € A1 1Y

tri phedypl prrepspmllrfetwnmfémereatﬂrwev nreaemrvelemearehlrors &hevemrpmee igomess eft hy|

et her or t qidiahMahqiiddsan, preferably at or near roomtenperature.

According to a further feature of the invention, acid addition salts of the compounds of this
invention may be prepared by reaction of the free base with the appropriate acid, by the

20  application or adaptation of known methods. For example, the acid addition salts of the
compounds of this invention may be prepared either by dissolving the free base in water or
aqueous alcohol solution or other suitable solvents containing the appropriate acid and isolating
the salt by evaporating the solution, or by reacting the free base and acid in an organic solvent,
in which case the salt separates directly or can be obtained by concentration of the solution.

25 _
The acid addition salts of the compounds of this invention can be regenerated from the salts by
the application or adaptation of known methods. For example, parent compourxds of the
invention can be regenerated from their acid addition salts by treatment with an alkali, e.g.
aqueous sodium bicarbonate solution or aqueous ammonia solution.

30
Compounds of this invention can be regenerated from their base addition salts by the application
or adaptation of known methods. For exampie, parent compounds of the invention can be

regenerated from their base addition salts by treatment with an acid, e.g. hydrochloric acid.

35 Compounds of the present invention may be conveniently prepared, or formed during the

process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present
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PCT/GB98/03294 56 Alternatively esters of formula (1), wherein [err] are as
her ei nbef qg hned and where the L[err] and Y. noi etles%‘% e of X3,
X4 and X{err]9 are a [err] linkage [in which R2 is as hert re defined
and R3 is -0-] and [err] group (in which Rl err] is as hereinbefore defined)
respectively, may al so be prepared by4al kyl ati on of conpounds of formula 5
(4), wherein R16, Ar[err] and L2 are as herei nbefore defined. The reaction
may be carried using standard alkylation conditions for exanple reaction

Wi th t hé™Sprsups 'é\‘-t°g“"ﬁ‘l"k'§f1y PETPAFRA (12 Sechystallisatipn frpmy qmaqueguelprganif solveptar e as .
her ei nbahiatuge, dsig digshic BIvEntOduchies diokdn,alEhhydrofufl FaR@asolC- Rl err] [in which
Rlerr] is -R2-Br (where R2 is as hereinbefore defined)], and the others

i ndependently represent N or CRLO (where R err] is as hereinbefore

def i ned)Accar@ingde fusthesf festorerviitha ivegtionyaer siditiorn saits oahecoaﬁmhhﬁrs of maef ore

defi ned t ne of ] are a

TRe: T T AR Py My pefiior et b i WenblyBpRlIEWR Ry s 2T and
a [err] @Pb‘iﬂ'ﬁ‘"{?"ﬁ‘%ﬂe‘ﬁ ofdpvingnethods, dfox examplep the bake piditieh) saltedplect | vel y, may
be si M | @fpyunidé 62f% B¥edtibn ﬂlayl‘é prlepLrEd thencl@' m&md%merreé Shd v ]ge(r? - 15 [err]

(5) whereinferr a([ﬁgl as herel nhefore defined Esters o ormula (I),

wher ei n[ WP 4 UHaY o attrs Fytable selysnfisontaintre fheaperoprizte base prd iselating Y
noi et i esthmdldhymvm&tﬂi th¥Solutiod, cﬁ-ﬂijl r&ﬂcﬁ’ﬁgl’ the fécacid ajp@ bisk id dn'VFgGIK: sbivihe Wi ch R2

h: f ?%oeg) %\‘hﬂ: %as fhe sglF gelggrggs Qi(ectly or cag HL &fglnﬁdsbyégncﬁlétrp%‘%{\rﬂ Ibgoéuat'ge? ?:IS:ZI;] before
respecti veI y, nay be simlarly prepared by al kyl ati on of corrpounds of

formul a ’fl@starmﬁkﬁhliﬁﬁ dtertlefia@ls Qfﬂeeﬂrgﬂfédﬂ{g%apzﬁp?hcat on u &%&?ogs ers of

formula (1), wherein[err] are as Rer el he L[err]
and Y nokneppaetheds, fars Tetheds pq deseribad [néh¢$ef¢mm§gmq1¢snrvhimvnm is as
her ei nbedvemprartghivilefls.and R3 is [err] and a [err] group (where Rerr] is as
her g] g1bef ore 30 defined) respectively, nmay be prepared by reaction of
conpounds of fornula (1), wherein Rlerr], [err] are as hereinbefore

def i ned, Efeofdbrohii (I], whéioin 8 £X1, X2, X3, X4, X5 and X6 are as hereinbefore defined and
where the L1 and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage (in which R2 is
as hereinbefore defined and R3 is -C(=0)-NH-) and a -C02R16 group (in which R16 js as

hereinbefore defined ) respectively, may be prepared by reaction of compounds of formula (1):-
20

SSere

wherein Rl, X1, X2 and X6 are as hereinbefore defined, one of X7, X8 and X9 represents

8y

C-R18 {in which R18 is -R2-C(=0)X19 (where R2 is as hereinbefore defined and X190 is a
25  hydroxy group, or a halogen, preferably chlorine, atom)] and the others independently represent

Nor CR10 (where R10 s as hereinbefore defined), with amines of formula (2):-

R4-HN-Arl-12.cO,R16 @)

30  wherein R4, R16, Arl and 1.2 are as hereinbefore defined. When X10 is 2 hydroxy group the

reaction may be carried out using standard peptide coupling procedures as described



WD 99123063

pCri G B9S03294 57 C-Rlerr] [in which Rerr] is [err] (where R err] and R16
are as herelﬁp%; defi ned)], and the others independent Iptrfcpkgsant N or
CR10 (where I's as herei nbef ore defined), vvith Gi gnar reagents derived
fromreaction of conpounds of formula (6):

[err] (6) wherein [err5]5are as her ei nbef ore defined, with
magnesi um usi ng standard reaction conditions. 10 Esters of formula (1),
wherein [err]are as herejnbefore defined and where the L[err] and Y

noi-eti es wherkinhefenecWhen X g”nls Khatogep atprthe reagtion may iRZarBd op§ withtheaid pfr whi ch

Rlerr] is %ﬁse,hﬁrcﬁbﬂm.feor.efemw ih 8 6b1RRGulteds kdtrahrbfifdnland WSk RpdRifireak 1S as

her ei nbefore defined)] and a [err] group (where R16 is as here| nbef ore
defined) r SEPREPMIERBEralEER, ho prepared by reaction of conpounds of fornula
(1), wherein[err] are as hereinbefore defrned 15 one of [err] represents

whi ch
hor o1 b orTSersaf aray et Kb Xht Fiorc 1 K At brgiobuspe asiont and o
CRierr] (whgk Pe[tﬁi[l?lrzfnlrv oidtes Wit hﬂ%f:@rg*ﬂ ﬂg dds\%gd’) R Pnka? 0@% 18] 5 Of
formula (7): erein [err

her ei nbef orae heteihbefsre defihbkanderdds INR4- cr(eop(vm‘een&ma)s m&mbbﬁfk dafiledWianBat he ai d

of a base, suchmas a tertlar1 am ne, for exanple triethylam ne, preferably
in a sol ven€OsRCrerons (aivthighdy oﬁéﬁhﬁﬁé"ef%ﬁe"ﬁfd)fst’@ﬂffe‘b %hP@'&R”'ﬁ‘Mut room

t enper at ur e. Est er are as e nbef ore
dem)ned ;nde"ﬁﬂ%'}‘g°?’ﬂ%°“ fe‘ﬂ%‘]""a gﬁ’?”%ﬁ'@l gg‘ RF(E ’c’fri% 8?‘%""‘" “&‘Iﬁd X[ err]
are a -1ig2- Bis of x7kB ek X9 raprebthss TR B/ (fnlwhich R18 isDRZ-RERB eI RFERDGHIRAGH And Rl err]
is [err] (where R[err] is as hereinbefore defined)] and a [err] group

(Wher e R16 liereindsfotecieinedDisnd tlee otfeers indegyndensiy pepresentN or CRIywiizee Ri0is dsar | y

pr epar ed bmermsﬁrmﬁmabm dibasohofbiliRh2), whereinferr]are as
her ei nbef ore defi ned corrpoun s of formula (1), wherein [err] are

as herei nbefore defined, one of [err]represents [err] [in which Rerr] is

[err] (where Rierr] is asyiepgig)asl.preo,r16/0 99/ 2306
PCr | GB98/ 03294 58 XIRERGYAF.L %osR B
15

wherein Rlﬁ, Arl, L2 and X10 are as hereinbefore defined, using procedures described

hereinbefore for coupling acids or acid halides with amines.

Esters of formula (f), wherein R1, X1, X2, X3, X4, X5 and X6 are as hereinbefore defined and
20  where the L1 and Y moieties within one of X3, X4 and X5 groups are a -R2Z-R3- linkage [in
which R2 is as hereinbefore defined and R3 is -O-] and a -C02R16 group (in which R16 is as
hereinbefore defired) respectively, may be prepared by reaction of compounds of formula (1),
wherein Rl, x1, X2 and X6 are as hereinbefore defined, one of X7, X8 and X9 represents C-R18
(in which Ri8is -Rz-OH) and the others independently represent N or CR19 (where R10 js as

25  hereinbefore defined), with compounds of formula (4):-
HO-Arl-12.COyR16 )

wherein R16, Ar! and L2 are as hereinbefore defined, in the presence of a dialkyl
30  azodicarboxylate, such as diethyl azodicarboxylate, and triphenylphosphine, preferably in a dry

ethereal solvent, c.g. dicthyl ether or tetrahydrofuran, preferably at or near room temperature,



defined)], and the others independently represent N or CR err] (where
Rlerr] is as hereinbefore defined). Esters of formula (1), wherein[err] are
as herei ntw&g; efl ned and 5 where the L[err] and Y c?g,? ¥4t hin one
of [err]are a’%err] linkage [in which R2 is as hereinbefofe I hed and
Rlerr] is [err] (where R4 is as hereinbefore defined)] and a [err] group
(where R err] is as hereinbefore defiSéed) respectively, may be prepared by
reaction of conpounds of formula (1), wherein [err] and [err] are as

her ei nbef ore defined, one of X7, X8 and X9 represents C-R18 [in which R18
is [err] A(tenh:aively B2ers of fagnl(D), whmemllﬂblél‘ (Xlze&ixﬂ,l Xfonljl X0ancks hbRinbéfber S
|ndependentl¥ resent, N Qr CRlerr ;: ’F% I s.as here Bnbefore

def i ned)der\ﬂf Wégelolf““l"a(r‘ﬂﬂl“éfs(”? '“\Rﬂ"e?fe’Fn And ﬁﬁ‘"“ﬁ?{ Br+linkageding 2 are as

her ei nbey,pitPREIRlab AGeinbeldte alfidd hddatB it S0-PindfaCEBLRY6 164 fh the aid
of a base, such aas anteertlary am ne, fgr gxaﬁgh #ﬁ'&%@tﬁng&preferably

in a sol mﬂnbegq:eﬂefmsd)trwemhsmm&msahe prephred byalkybatipe o xbmpamas of s6raisla 1 00M

t enpeg at yre. t ers err] and X err] are as

her ei P‘S}w ¢ '15% ’g ! g%\ﬂ"e“r’éﬁl{?’ﬁ'@{’l%'éf’me nic.f’ YL*}?B? maxke cafried wRingne of X3,
X4 and Xftuda]-d ﬂkﬁatbncﬂﬂltﬁﬂs for exakuplparesction wikhi théagpirepriale slkeyl Bomids 66 nbef or e
defi ned nd R\[ﬂﬁ 1* ;m R4 i s as herei nbefor efl ngd)] and a
[err] gr BulefheY "?’{5 F%’i"f‘?ffé"l‘bﬁ?ﬂ‘q}@'ﬁdn@ﬁ?q‘ é&i‘?‘ ely, may be
simlarl yg p&m R348 o Fhich RIS & GBI Whed R2GOAMOUAPSo R achiR au(e' pher ein
[err] and X6 are as hereinbefore defined, one of[err]an err| represents

C-R18 [ indegendentiRedprsent Nz ORlfR0viieve RV ds sRBernintiembve dam&d)is her ei nbef ore
defipgd)], and the others independently represent N or CRerr] (where

Rl er rf i s as hereinbefore defined wi t h sul phonyl chlorides of formula
(8): - 25Esters of formula (T), wherein R1, X1, X2, X3 Xy xfj and X6 are as hereinbefdye dbfited@nd [err] and

L f, def i ned. of f wh d
X EIH o fork et N et R PR B 51 %S Y0p N B dnkrsa in PRSHEZE i of | o5
Wi t hi N 0Qgnelinbéfore dtined ShaH368 Isl) 234 & -CO;RB RAp Gh WicA @26 {s'aphéém&go[rB? is as

herei nbefore defined and R3 is [err] and a [err] group (where Rerr] is as
WO 99/ 23@¢éfned) respectively, may be similarly prepared by alkylation of compounds of formula (5):-

Pr/ Ggg303294 59 herei nbefore defined) respectivel y, may be prepared by
O acytation of conpounds of for nul a (1 wherein [err]and X6 are as
her ei nbef ore defined, one BS:4dA2COZR k[err] repr é®dent s

wherein R16, Arl and L2 are as hereinbefore defined.

20  Esters of formula (I), wherein R1, X1, X2, X3, X4, X5 and X6 are as hereinbefore defined and
where the L! and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage [in which R2 is
as hereinbefore defined and R3 is -NR%- (where R4 is as hereinbefore defined)] and a -COiRm

group (in which R16 is as hereinbefore defined) respectively, may be similarly prepared by

alkylation of compounds of formula (2), wherein R4, R16, Ar! and L2 are as hereinbefore
25  defined.

Esters of formula (1), wherein Rl x1, x2 x3, X4, X5 and X6 are as hereinbefore defined and
where the L! and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage [in which R2 is

as hereinbefore defined and R3 is -C(=0)-] and a -COZR16 group (where R16 is as hereinbefore

30  defined) respectively, may be prepared by reaction of compounds of formula (1), wherein R1,

x1, X2 and X6 are as hereinbefore defined, one of X7, X8 and X9 represents



[err] [in which Rlerr] is [err] (where R2 is as hereinbefore defined)), and
the others independently represent N or CR10 (where R err] is as

her ei nbef or jned), with conpounds of 5 formula (3), j 16,
Arferr] amoqu(ggﬂte{;r3 as herei nbefore defined and X10 is a hS%/ggﬁd’dg%y?m The
reaction may be carried using standard O-acyl ation conditions for -exanple
reaction with acid chlorides of fornmul #7(3) where X10 is a chlorine atom
Esters of fornmula (1), wherein [err]and X[ err] are as herei nbefore defined
and 10 where the L[err] and Y noieties within one of X3, X4 and X err]
are a [ er r c-kE8nisaehich(B isuR?-CO, S (whera R2 iy RISabaf GEreinbeéric defhedy\dndthei S [ €5 1]
and a [err] group (where R16 is as hereinbefore defined) respectively, may
be sim | ar btheysimlepandentiy yepBsens il oa CRON(wikredI s ot wateinteforé dafimed)awitvl) |

wher ei n[ er i . L i i.tR._conpounds of fornula
(1), wher eﬁ.g?&éﬁr#&gﬁ%&;{. ererF'[ 'g!r“gngé%gl? gﬁ&t@?&n\eﬁdagﬂ i ned, one of X7, X8
and X/ err] represents 15 [err] [in which Rlerr] is [err] (where R2 is as
her ei nbgf ore defined and X1Q i,s1. | ogen aton)], d the others
indepengently represent N O?f—&%}-@?z wher e R[err](gilqs as herei nbefore
defined). Esters of fornula (1), wherein [err] and X err] are as

her ei nbefore dgafilrged'land 0O where the L[err] and Y noieties within one of
X3, X4 and WhereiyR gAr’ ppd R3are py hegelphefors defipgds with megnpsium, usingsfasism aeagtion def i ned
and Rl err] chisifoms.r] and a [err] group (where R16 is as hereinbefore
defined) respectively, may be prepared by reaction of conpounds of formula
(1), wherein[err] and X6 are as herei nbefore defined, one of [err] X9
represqgt s gs@fs'ok folrinla ), whreR 1L, K8, X203, QM X518 X6 o a8 hérkinbetore deipd Hianbef or e
defined)}, and the others 25 i ndependently represent N or CRlerr] (where
Rlerr] is adheteshehlundiYoneetigetvitkinone of §; X ind 35S\ moeraRE R oNinkags (i lich(RD)is
wherein R16, Arlerr d L r.e ereinbeforesdefined. Th eaction is
pref er abl y % 5?’?4'%’(5" % ﬂ?afp'\ﬁﬁ‘ ?"ﬁ @H%’Ngﬁgﬁb‘?ﬁgﬁb(%g? ﬁg teh Le&%‘“?“’t’%&ﬁ“&‘ﬁ&“&ﬁi ne,

for exanpl echbRBighnlprWhFER1GS & R Fehibetire d@ﬁ&dﬁﬂ&ﬁé&ggly,ﬁﬂéfbe fiepslieg By Or ot hane,

and at a tenperature at about roomtenperature. sters of formula (1),
wher ei n [ errejctititlof 6m pauadsas fomania (V) vafesuieR Y Xi | Xiaad XA dresk Réreinbebare igfmed,] and Y

noieties within e of?{;err] and iﬁerr%i arf.a 5R2- 73- | i nkage {(in which R2
is as HEr eivmpek Er&dnd Knergreasny &8 in YRIph R4 NHRS (vherg Roapd Rg5e1% R16 i s
as WO 9 q{em%re defined)],), and the others independently represent N or CR10 (where R10 is as

PCT/ GB9SI 03294 60 her ei nbef ore defined) reSpectively, may be simlarly

prepar ed byberinbetoresiefipgd), cythiinsrrnatet fergmlaiDa (1), wherein[err] and X[err]

are as hereinbefore defined, one of X7, X8 and X9

0=C=N-Arl-L2-CO,R16 )
20

wherein R16, Arl and L2 are as hereinbefore defined. The reaction is preferably carried out
with the aid of a base, such as a tertiary amine, for example triethylamine, preferably in a

solvent such as dichloremethane, and at a temperature at about room temperature.

25  Esters of formula (I), wherein R1, X1, X2, X3, x4, X5 and X6 are as hereinbefore defined and
where the L1 and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage {in which R is
as hereinbefore defined and R3 is -NH-C(=0)-NR%- (where R4 is as hereinbefore defined)]} and a
-COzR16 group (where R16 is as hereinbefore defined) respectively, may be similarly prepared
by reaction of amines of formula (2), wherein R%, R16, Arl and 12 are as hereinbefore defined,

30  with compounds of formuia (1), wherein R1, X1, X2 and X6 are as hereinbefore defined, one of

X7, X8 and X2 represents C-R18 {in which R18 is _.R2.N=C=0 (where R2 is as hereinbefore



represents [err] [in which R18 is [err] (where R2 is as hereinbefore
defined)], and the. others independently represent N or CRerr] (where

Rlerr] is as hereinbefore defined), with 5 conmpounds o (4),
wherei n RIWO%?%%Y 1] and L[err] are as hereinbefore defi%‘@&&@%@?s of

formula (1), wherein[err] and [err] are as herei nbefore defined and where :
one of X3, X4 and X err] is [err] in shich R3 is a direct bond, [err] is a
straight or branched chain [err] al kenyl ene chain where the carbon-carbon
doubl e bond is 10 directly attached to Ar[err], and R err] is as

her ei nbefdefisedy]ind meththebsidependpntBragrednf N onCRIvhera 230 9 hs KePsinBefore (9) 1 - [err]
(9) 15 %%rfei n R1L6, Ar[err] and L2 are as herei nbefore defined, using
standard 'ffl'g coupling procedures with an appropriate phosphorane,
derived fromreaction of the appropriate conpounds of fornmula (1) wherein

[err]and Jerr] _are er el 0, | ped, e offerr] and X9 represents
[err] [i Wﬁthlﬁ"ﬁfga}ﬁsw-ﬁ"éggﬁ{lége‘aﬁg’ggﬁ&’g‘g”&’%‘{?ﬂ?%m’e gﬁﬁ"f}’r%{ﬂched chain
[ err] &l kKwiRRaneDBAMAY moRAd withih ont SYEXS X4RAERE RAGNR2 X3V IGRER GRWhidl 1¥'is CR10
(where Rerr] is as 20 her ei nbefore defined), with triphenyl phosphi ne and
subsequerss heneiahefore defingil and B> is :802-NRY- whese Bbiid as bereinksfozeidafined)] didmer s of

formul a (Ig), Werein [errlkand [err] are as hereinbefore defined, Y is [err]
and the [E€PeRgPwnr (whehedy) if aphrzeipheforg defingd) ronpectizgly. may be prepared By ene | i nkage

substituted by - 25 er.r i i ch and [.err] is hydrogen
onat he. iRy pleodpppet S girmata ) Wt RIEL 8 shfhé dne S erbiselie dchipih

cycl oal kydue of T, X8QRd X? rephBinty QRITfipRhiky RIS MGGy (WikRe RERRE] OF One or
nore [err] groups), nmay be prepared by reaction of esters of fornula (1),
wher el [ IRkdidbeforelddfined)]ana tie okirfsahdepaidedty refatienor ORTOSwhere R0 ang t he L2
moi ety within one of X3, X4 and X[erH}pi_s an ql klysl ene Igﬁkage substi t ut ed.-
by -NH2, Wereinpefaredafinediwith amines gf formpla{2) whereigR*, R, Agimand §f arpie 3

PCTI GB98| R3aistfded ddRhélt. QOreaction is preferabfyChrridd @a6ikith deé 418 6f a BaSe, YeaogeN or

| kyl, | kyl subst it uted. L k | | oal kyl, het ,
net or boy IR ARRe R P et it sl SR parg orpnpfinf s

gr oups i na teinperptuesstabent odonsouperaturey anobor ohydri de. The reacti on nay be
conveqg ently carried out in nethanol, optionally in the presence of sodium
acetate and 4A nol ecul ar sieves, and at a

Esters of formula (I), wherein Rl, Xi, X2, x3, X4, X5 and X6 are as hereinbefore defined and

where the L1 and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage [in which R2 is
as hereinbefore defined and R3 is -NR4-802- (where R4 is as hereinbefore defined)] and a

-C02R16 group (where R16 is as hereinbefore defined) respectively, may be similarly prepared

20 by reaction of compounds of formula (1), wherein R1, X1, X2 and X6 are as hereinbefore
defined, one of X7, X8 and X? represents C-RI18 [in which R18 s .R2.NHR4 (where R2 and R4 ]

are as hereinbefore defined)], and the others independently represent N or CR10 (where R10 js

as hereinbefore defined), with sulphonyl chlorides of formula (8):-
25 CI-SO;-Ar}-12-CO5R16 8)
wherein R16, Arl and 12 are as hereinbefore defined.

Esters of formuia (I), wherein R1, x1,x2, X3, X4, X5 and X6 are as hereinbefore defined and
30  where the L1 and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage [in which R2 is
as hereinbefore defined and R3 is -0-C(=0)-} and a -COzR16 group (where R16 is as



tenperature at about roomtenperature. Esters of fornula (1), wherein [err]
and X[ err] are as hereinbefore defined, Y is 10 [err] and the [err]

noi ety W thigoQnsesd X3, X4 and Xerr] contains a [err] grpeyipediidyesde
prepared by reaction of am nes of fornmula (I), wherein[err]and X6 are as
herei nbefore defined, Y is [err] and the [err] noiety wthin one of X3, X4
and -XS contains a -NH( R4) group, with énpounds of forrmula (I11):- 15

[err] (11) wherein R13 and X[err] are as herei nbefore defined.

When X10 is a droﬁywétgroup the reaction may be carried out using standard
pepti de cobgpripbiferpp (Pspectively, Ak be l?"ﬁ@d“‘rfﬁr‘b?%ﬁ‘@?‘b?fé"“‘m# offosmplp j 5 g

hal ogen at Qmmﬁu{@ﬁs{vmﬂram GaLikbeffle ithed!bidbr XN XFofl xOrerfesbific e, SUC 2

0 pyridi preferably 'n"a”sol vent such as tetr ydrof ura at a
t enper at ur €-RYS [bvnish RIS BAR}-OHDEhatelR2as aslﬁs’embefmeﬂeﬁmd)r}mhau(e biherswherein [err]
and X[err] are as hereinbefore define % rr] and the L2 noi ety W t hin

one of [err ]“d&'?fdd%f’éﬁpr“%ﬁfépﬁs fvieps R "g‘r’BEf '“bﬁ?i"e derﬁ'&?/) » With comppundepf by

reactiog ofsorﬂ.marmswme.ﬁ ﬁrmmvanﬁumva(eﬁsrahrué.@aédnem x16 I@J:ﬁmgé, g4 ei nbefore
defi ned, Yls[err] and the L[err] rmre¥ hin one of X3 4 and X err]
el

contai ns aTpereaqtionmay e cagyigdipsing gtandart O3 E“E‘H!"S!'scff”éﬁ"ﬁﬂt"é reaet'og witht hyI (or
b I hi (ﬁgﬁ:@mg dar d di
enzyl) c agag,ilgl{i%?&nﬁ? \Aﬁexmq& il'nﬂ?a& standard reaction con itions.

30 Esters erein err X[ err] are as hereinbefore
defined Y is [err] and the L2 noiety within one of X3, X4 and X err]

cont ai ns aELe %g%w@e%ﬁgg/, 8%33%‘laésangiea}egghg'];lnée%regaing an f ormul a

(1), wherein err

PCT/ GB98/ O%hord tﬁa?(.laarna YafoidiR$ withiledeor &3t dndod areh -RE-RBehdihggvHidAR2i2 NDI ety
wi thin one of X3, X4 and X[err] contains a -NH(R4) group,., with the

appr opr i at @ BEFiRbeirs fefingd andRids -CE-Q)-0- bﬂ'éﬁy?ol%r gﬁ‘yﬁ!’gv’%’)}*gﬁ%onyl

chl ori de, {Eﬂys | formul a
(r, V\here?'%&fhegqu 2 eﬂgg 'éfgﬁ,gl&n B’S‘?gﬂ réed:‘blg?eécy%mnﬁﬁ éoj%nasr?(fj the L2
noi ety wi t fornubi@), @ﬁeréiﬂ RW{Arhﬁlﬁl LR[at¢ is]heﬂehbéfore@bﬁrﬁﬂ'lﬁﬁth kérigoRA, of MBI E
prepared by hydrogepatlo sters of fornula ( re| [err] and X6

are as her éDnhereip B ’d%lfﬁ]%ﬁ?x '?%‘hf'@}“r’ff"&ﬁﬁf'l‘ﬁé’“f_fw ?V’@m'ﬂ’ﬂ‘ﬁ‘i‘“&ne of X3,
X4 and .4 erg. ;zw ﬁ.@hdﬁm].s B2 d(édﬁkm?th@ﬁz i ARk hRrTPYenl& @%10 59 Out in the

presence of ormc acid
halegen atom)}, and the others independently represent N or CR10 (where R10 js as

hereinbefore defined),

Esters of formula (I), wherein RY, X1, %2, X3, X4, X5 and X6 are as hereinbefore defined and
20  where the L1 and Y moieties within one of X3, X4 and X5 are a -R%-R3- linkage [in which R2 is
as hereinbefore defined and R3 is -0-C(=0)-NH-] and a -002R16group (where R16 s as
hereinbefore defined) respectively, may be prepared by reaction of compounds of formula (1),
wherein RI, Xl, X2 and X6 are as hereinbefore defined, one of X7, X8 and X? represents
C-R18 {in which R18is-R2.0H (where R? is as hereinbefore defined)], and the others
éS independently represent N or CRI10 (where R190 s ag hereinbefore defined), with isocyanates of

formula (7), wherein R15, Ar! and L2 are as hereinbefore defined. The reaction is preferably
carried out with the aid of a base, such as a tertiary amine, for example triethylamine, preferably

in a solvent such as dichloromethane, and at a temperature at about room temperature.

30  Esters of formula (I), wherein Rl X1, X2, X3, X4, X5 and X6 are as hereinbefore defined and
where the L1 and Y moieties within one of X3, X4 and X5 are a -R2-R3- linkage [in which RZ is
as hereinbefore defined and R3 is -NH-C(=0)-0-} and a -CO;ZR16 group (where R16 is as



[err] 10 suitable nmetal catalyst, e.g. palladium supported on an inert
carrier such as carbon, at a tenperature at about 60[err]C. The reaction

may conveq’g& M_% be carried out in the presence of a SUI &a‘p
cat al yst., 8 faatl num or pal | adi um optionally supported on an | nert

carrier such as carbon, preferably in a solvent such as nethanol-

et hanol . 15 Esters of formula (1), éhherein [err] and X err] are as

her ei nbefore defined Y is [err] and the L2 noiety within one of X3, X4 and
Xerr] is a err%{r= | i nkage, may be simlarly prepared by hydrogenation of .
est ers dferqinhefors defined) '“W?EY“&T’H‘P&P??'“%B Waaﬂdé’yaycm@mbw@ﬂeofdefl ned, Y

i s [errlf.,gm lp%{h%%m QU 9&59 O3 fer2hn éémfé%eg,%%zﬂﬁ&i

[err] 20 For fill A erern ["are
her ei nbefepregentiad-Rifith Wh-elsR{ses-rR]z NeCE-Ot Mehﬂtzm)shsekgembbﬁ)l‘u d&ﬁﬁh&lﬂ,ﬂﬂ the3, X4 and

X
P[C('Ia' /r EE]BQIS‘?‘@%?@ e%%"ef'gé FT“%“‘FPHE&Q%W@I‘%‘H heeingpfore definpd), ithowi ng st andard

" eCT Y5t Aoblptilds OfYofthuie @), Whefdln RIBEAN LT Grell idrihtitort Blnn a”p' e
recrystallisation of the tartrate salt. Esters of formula (1), wherein

[err] and X6 are as hereinbefore defined Y is 5 -CO2R16 and the L2 noiety
Wi thin Oﬁ&‘gg{’)” “lm & gﬂ%[l@r*i xlzsxﬁxﬁ thd X6(xpeasi18're{nufored9lknegaﬁd may al so

be obt ai ne enzymatl c resol ution procedures

I cation of ‘stan
for exanwhee inhos 9(3d1é£axrd| XasiCiR?-FSeAd d2e004R 16 Yh wlﬁeh R2fs aairgct'BeM RAgAr on:
Asynmmet r E&ég‘h@ 7,1601-1610. 10 Esters of formula ( whereinferr] and
X[ err] after PRA Ffbﬂ'ﬁﬂr%@‘ﬂ"%’ﬁ chpin ghT%WFf"’QﬂU“H’R! ‘192 teandds, Wit hi n° one

of X4 a rr nka repared by

reac |ond'"r° e?s‘l t]6 f’or‘{rrlg{% T’%fre;n\%ﬁ{@'} °ﬁT‘8r‘P‘T d"‘??[“é'l"?}“g Paunds

her ei nbeéfdommhe@)ﬂed, Yis [err] and the L[err] noiety within one of X3, X4
and X5 is a [err] linkage, with an alkali netal hydride, such as 15

sodi um hydride, in an inert solvent, e.g. tetrahydrofuran, and at a
tenperature at about roonﬁ-@(ﬁpbhaltlﬂréczn#fd subse@yent reaction W|th t he

ani on derived fromtreating di benzyl am ne, or

(S)-N-benzyl-[err]-nmethyl benzyl am ne, with butyllithium at a terrperature

at  aPeUt wherSin®16]Arl and L2 are as hereinbefore defined, using standard Wittig coupling

procedures with an appropriate phosphorane, derived from reaction of the appropriate
compounds of formula (1) wherein Rl, X1, X2 and X6 are as hereinbefore defined, one of X7 ’ x8
and X? represents C-R138 [in which R18 is -R2Z-Br (where R2 is a straight or branched chain
Cj.salkylene chain)}, and the others independently represent N or CR10 (where R10 5 as

20  hereinbefore defined), with triphenylphosphine and subsequent treatment with a base using

standard procedures.

Esters of formula (I), wherein R, X1, x2, X3, X4, X5 and X6 are as hereinbefore defined, Y is
-CO;R16 and the L2 moiety within one of X3, X4 and X5 is an alkylene linkage substituted by -
25  NYL1Y2 (in which one of Yland ¥2is hydrogen and the other is alkyl, or alkyl substituted by
alkoxy, aryl, cyano, cycloalkyl, heteroaryl, heterocycloalkyl, hydroxy, oxo, -NYIYZ, or one or
more -C02R12 or -C(=0)-NY1Y2 groups), may be prepared by reaction of esters of formula (I),
wherein R}, X1, X2, X3, X4, X5 and XS are as hereinbefore defined, Y is -CO;R16 and the L2

moiety within one of X3, X4 and XSisan alkylene linkage substituted by -NHj, with aldehydes
30 of formula (10):-



Esters of fornmula (1), wherein [err]and X[err] are as herei nbefore defined
Yis 20 [err] and the L[err] noiety within one of X3, X4 and X/ err] is a
[err] linka 9?% be prepared by reaction of conpounds oOfcf€sgnisss (1),
wherein [errg‘fbar? ferr] areas herei nbefore defined, one of[err]and X9
represents [err] in which R18 is [err] (where R2, R2 and Ar[err] are as
her ei nbef ore defined) and the others i ®8ependently represent N or CRlerr]
(where R err] is as hereinbefore defined), with an acrylic acid ester, such
as tert-butyl WD 99=23063

PCT/ GB98/ 03294 64 acryl ate, in tRl&GHQsence dofi®pal | adi um acetate, a

triaryl phosphi ne, such as tri(2-nethyl phenyl)phosphine, and a tertiary

am ne, such as tributylamne, in an inert solvent, such as

di met hyl f owiversindid? teigtd@penar albylperabitylsubstioped ly atioryy eryl @hercyd@lkys  Conpounds
of formula_ (1), ereinferr]and X err e as hereinphe e def] one of
%7, X0 or'r ] Miraceh ek, ar N e gt mept i Rk or LR AR O]

her ei napov ?muwsnahéﬂ.lésa@bk%ommc biarong BrideY Pl réRtibdVRiyR cdnvesithtlyBrriel her s

i ndependent|y rePresent‘ N or 10 (where Rl err] is.,as hereinbefore

defi ned), @B4in methanelontiengliyjp theypresesepfispdjpp aeetass and 4A molpeplar sieses, spdat ds
described idmperfuRatsboRSodleempilatee.i N t he specification of International

Pat ent Application Publication No. 10 WO 96/ 22966. Conpounds of formula
(2), wherein Rerr], Arferr] and L2 are as hereinbefore defined and R4 is

hydr ogen niyelor RirRBR (15, Hebin TEIRT, 20x8, qf, T uad X6 areas Paraidbeide Biffoed) Yaompounds.
The reduction y be cigrri ed out using iron powder and ammoni Lig] chl ori de,
é

in aqudus -CORMNand the 14 mpity withimene of, Ko X and X3 sentains2eNRY-CEMRI gvwes i on may
al so be carried out bg hydr ogenati on usi n&)ﬁstan.darld lcopdi ti ns, fog exanpl e
those descrmaydgPrrereEt ApEepsion of amines phfarmuls @) wherein Xy Xo X r s 2md X (r esin

4), (resin aﬁéasq,@.gin(bnﬁaia@g.?eh,@ﬁ%@ggﬁknmwmﬂ@mmn@a £3&A H,d Ry and

their processes described herein r their preparation constitute further

features 2Qqntaidf 2 INIRRPY Wit SAMPOENdOBE forkdufa @)ESENt i nvention is further
Exemplifi edml‘:)ut ?mt i rﬁe?gd by the following illustrative Exanples and

Ref erence Exanpl es. 25 Mass spectra were recorded on a Mcronmass Platform
|1 massgspectronmeter fitted Wgibcpp)kl®ct rosprayggource and an HP1100

i quid chromat ograph; using a mxture of acetonitrile and water (1:1, v/v)
as the nmobile phase, a flowrate of 0.3 m/mnute, an injection volunme of

[err] a run,fiRPrts \ndx30 He i Enbefbrs fliled. WARE X6 is 3 30aroxytrbploRd feRition
Positive/ Negative, a scan time of 2.0
may be carried out using standard peptide coupling procedures as described hereinbefore.

When X10isa halogen atom the reaction may be carried out with the aid of a base, such
20  pyridine, preferably in a solvent such as tetrahydrofuran and at a temperature at about room

temperature.

Esters of formula (I), wherein RL, x1, XZ, X3, X4, X5 and X6 are as hereinbefore defined Y is
-CO4R16 and the L2 moiety within one of X3, X4 and X5 contains a N(R%)-C(=0)-OR13 group,
25  may be prepared by reaction of amines of formula (I), wherein Rl x1, x2, X3, x4, X5 and x6

are as hereinbefore defined, Y is -C02R16 and the L2 moiety within one of X3, X4 and X5

contains a -NH(R4) group, with the appropriate chloroformate, e.g. ethyl (or benzyl)

chioroformate compounds, according to standard reaction conditions,

30 Esters of formula (I), wherein Rl xI, Xz, X3, X4,X5 and X6 are as hereinbefore defined Y is
-CO,R16 ana the L2 moiety within one of X3, X4 and X3 contains a -N(R%)-802-R13 group,

may be prepared by reaction of amines of formula (I), wherein Rl, x1, Xz, X3, x4, X5 and X6



seconds, an ESI voltage of 3.5Kv, an ESI pressure of 20n/n2 Nitrogen. 3 0
The ions recorded are positive ions. EXAMPLE 1

(5-{4-[3- (wp | phenyl ) ur ei dol - phenyl acet yl am no] pyri %&‘A&*ﬁm&m oacetic
acid A mxture o 5-am no- (pyrid-2-yl)-thioacetic acid ester 1930
ng, Reference Exanple 35 1(a)], 4-[3-(2-nethyl phenyl)urei do] phenyl aceti c-
acid (1.26g, prepared as descri bed i 82 Exanpl e WO 99/ 2363

pCT/ GB98/ 03294 65 21 of International Patent Application Publication No. WO
96/ 22966), O (7-azabenzotriazol-1- yl)-1,1, 3, 3-tetranethyl uroni um

hexaf | ucirosheaiibaloee defind@9y )s -GOoR i dnd dpridpydiay Withia ohed X3 X2gd X5 :

di met hyl formam de (50m ) was stirred at anbient tenperature for 1 hour. The
m Xt ur e coptginey } groupt.tvdth theappeaprintesaphvaylohlofid € @.gi phenyl foe pystiyl) t ant sol i d
Was was Qﬁﬁ’ﬂﬁmy‘ &lchc&éiQﬂo)staﬁdardetl&mﬁhl hed twice with diethyl ) et her
(50mM ). The solid was suspended in nmethanol (100m ), then treated with

sodi um hydrOX| de solution (I0OmM, IM. The m xture was heated at reflux for
5 ho e £ 4 v§ € ed i th

hydr (l)gehl orl c&(g lae(g’(')gir#}gp Vﬂp$h2£3regsu ?g?l%( g%ﬁ'? rm§eﬂ¥r£?€ﬁenre§d"s washed
with \A/ateoz(zmmi)the Lheoietwamhmdne oii X% Xtiabd X8l isat es relinke@)iby be t hen
recrystallised fromethanol to give the title ound (220ngy) as a yell ow
10 solid, mp. >235[err]C (with deconposition).2 Ms: M+ 451. EXAMPLE 2

ga% 5. { 3- INERatesihy. hydrogenation efiesters af farmula (1 mhersin Rl X1 %2 X% X ?&Srﬁnﬁaf}ﬁm i d-2-yl)-

propan0| S{ k- I8 2Qioiety within one of X3
5-{3- %e'?ﬁg&}f/f}ﬁeﬁeﬁ&(d b &6 phaglhy e?‘u?;e‘} e(%]mh Fl'e)ny(ge)% yf(am no} pyrl d- 2-

yI) pr opaumnael clmuday'rheesaceon ey Bidgyrid@ehtindieqrestncanfiommid ¢d) andand et hanol
(40M ) wa l%eﬂéed W th 4% aqueous sodi um hydroxi de solution (3.2n) and
t hen heate((.l 0 bB[err]C. After stirring at 50[err]Cfor 7 hours, the

r eac 6 OT%JTEL&% Hefal mysﬁg ﬂa(ﬁ\m sLQ:%pted ﬁ&n 1L8-t grﬂgqm eaa pre ) ta?ﬁper ature over

e reaction e was concentra I'n vacuo, washed -
W t h di etemyhrat;trhetrabm 60°Ca e rqaetwnmawfvpeemb'@e pririgd gnt whamwmiaof

hydr ochl gjidapie ﬂﬁlaﬂca@a’hm e.g. fifin RN phitiafum/\Peibfan ?Qﬁdpdrté’m o Heratrid such@s hed
with water and then dried in vacuo. Recryst al l'i'sation from aqueous

acet oni t 75 EPORRreferably in 3 solventsychasmethangjeoethanel o white crystalline solid,
mp. 191-192[err] C (with deconposition). M Mt 463. 25 (b) By

roceeding in a nmanner simlar.t le 2 above but usin
p ( 51? 3- ﬁgtflﬁ Bf(g?ﬂﬂ“la (D), wherein Rl x1, X(} Es( XqPX§and(X86>are as hereinbefore defined Y is
-C02R16 and the L2 moicty within one of X3, X4 and XSisa —CH—CH;— linkage, may be

NH,

similarly prepared by hydrogenation of esters of formula (I), wherein R1, X1, X2, X3, x4, X5
and X6 are as hereinbefore defined, Y is —C02R16 and the L2 moiety within one of X3, X4 and

XSisa —CH—CH;— linkage.

I

Ph Ph

20
Esters of formula (I), wherein R1, X1, X2, X3, X4, X5 and X6 are as hereinbefore defined Y is
-COZR16 and the L2 moiety within one of X3, X4 and XSisa —CH—CH;— (or

NH,



[ 3- (2- et hyl phenyl ) ur ei do] - phenyl acet yl am no} pyri d-2-yl)-2- et hyl pr opanoi c
acid ethyl ester [Reference Exanple 3(b)}, there was prepared

3-(5-(3-net (2- met hyl phenyl ) ur ei dol - 294
phenyl acetyr@% éﬁ”&)s/rl d- 2-vl - 2- met hyl propanoi ¢ acid, mp. Pﬂlgwsé‘?[ err]C
(W th deconposition). Ms: M+ 477. [Elenental analysis:- C 65.2; ‘H 6.1;
N, 11.6% Calculated for [err] 30 C, 6.5 H 5.9, N 11.8%. (c) By
proceeding in a nmanner simlar to Exanple 2(a) above but using

3- (6-{3-net hox

[ 3+(2- et hy r-ﬁénﬁ%r ailigkage ;e alse beobtained fllpwsing stagdgrdrecystallisaipngfatls ofici d
et hyl ester ygference Exanple 3(c)], there was prepared

3- (6-(3-net hoXV2 4-[ 3- (2- et hvl phenyl)urei dol - 35

pneny12cel Yo 0g) i b BRG] n k> 1760111 C (1

PCT/ GB98103294 66 463. [Elenental analysis:- C 64.9; H 5.7, N 12.1%

Cal cul ated for r 64. 9 EXANMPL

(R) - 3- (4- (3‘%%14{3 {)’]!?[q? ‘(’?’%?H}%ls’ﬁéﬁy’% U%%l'%ﬁp% QggféTcaflﬁﬁ?fg@ﬁﬁenyl) 3-
(et han@“'-@@em A RONZ REQPFARh Gt I XP, X9 and XS is a —CH—CH;— (or

(R) - 3- (4-{3-net hoxy-4-[ 3-(2- et hyl phenyl ) urei do] phenyl acetyl am no} phenyl)-3
- (et hanesul phonyl am no) - propanoi ¢ acid tert-butylNmgster [55ng, Reference
Exanpl e 6(a)] was dissolved in anhydrous trifluoroacetic acid (2nm) and

al | oned to stamct—eH;anilinksge, mayajse baghtpined bP the applicat® ofistamdnmienzyhiatic r eact i on

m xture was evaporated and the residue was triturated with diethyl ether to
yield the titll‘@zconpound (42rrg) as an am)rphous white solid. Ms: M 555,
(El enental anal ysis: 2% Calculated for [err] C
58.5; H, 5. uplutige Prtsedr%s f°'fsa'"l’"t 'B)'se deseg&bearbbé*é@amg > Yt tafefEtedsphi [ ar to
Exanpl e 3( ajsyhiietry$i(1895)3-7 pédpdg0an no) - 3- (4- { 3-

met hoxy- 4- [ 3- ( 2- met hyl phenyl ) ur ei do] phenyl acet yl am no} phenyl ) - pr opanoi c
acid tert-butyl ester (Reference Exanple 6(b)] there was prepared

3- (acet yb ankaa) offodntuld (3') waéria RY; X X8-232%4, X5 and X6 are as hereinbefore defined Y is

nmet hyl phenyl ) ur |do - nyl acetyl am n propanoi c acid. Ms: M+ 519.
[ El enent al '“B'ityg"“‘ﬂ"“S"ng}QRI ';l/%g‘i% BxiQHitatosd for [err] G

64.8; H 5.8; N, 10 8% 20 (c) By proceedi ng i (en/Eanner simlar to
Exanpl e 3(a) but using 3-(4-{3-nethoxy-4-[3-(2-

methyl phenyl ) urei do&:ﬂhwl—aqmgeamm}pm;emb} redetlol 81&RY dRFirA@k (h) OPanoi c
aci er uty

CH ’l /N
2 ~
cH  CH,

Ph Ph

wherein R1, X1, X2, x3,x4, X5 and X6 are as hereinbefore defined, Y is -COzR16 and the L2

moiety within one of X3, X4 and XS is a -CH=CH- linkage, with an alkali metal hydride, such as ’
15  sodium hydride, in an inert solvent, e.g. tetrahydrofuran, and at a temperature at about room
temperature, and subsequent reaction with the anion derived from treating dibenzylamine, or

(5)-N-benzyl-o-methylbenzylamine, with butyllithium, at a temperature at about -78°C,

Esters of formula (1), wherein R}, X1, X2, X3, X4, X5 and X6 are as hereinbefore defined Y is
20 -CO2RI16 and the L2 moiety within one of X3, X4 and X is a -CH=CH- linkage, may be
prepared by reaction of compounds of formula (1), wherein R1, X1, X2 and X6 are as
hereinbefore defined, one of X7, X8 and X9 represents C-R18 fin which R18 js -R2-R3-Art-1
(where RZ, R2 and Arl arc as hereinbefore defined) and the others independently represent N or

CR10 (where R10 is as hereinbefore defined), with an acrylic acid ester, such as tert-butyl



ester [Reference Exanple 6(c)] there was prepared
3- (benzovl am no) - 3- (4-f 3- net hoxv-4-[ 3- ( 2-

met hyl phe i dol ] phenyl acety] am no} phenyl ) - pr opanoi
603. [ El- e%éﬁ%”#ﬁé analysis:- C, 66.65; H 5.05; N, 9 P%&'Cdggfa 2cuI at ed for

C33H32N406: - C, 68.3; H 5.55; N, 9.65%. (d) By proceeding in a manner
simlar to Exanple 3(a) but using 3-(64-{3-net hoxy-4-[3-(2-

met hyl phenyl ) urei do] phenyl acet yl ani no}

phenyl ) - 3- (pyr.i di ne- 3- car bonyl am no) - ropan0| c acid 30 tert- butyI
est er [ Refceigihdn the presenceofpalipdium scetate, ?%P'@w\'@eﬁushm { 3- net hoxv- 4- [ 3- (2-
met hyl p hﬁr(QLln}ﬂi_F{@hd@i)phosphme, and a tertiary amine, such as tributylamine, in an inert solyvent,

phenyl acet v adén gi, ﬁé 3- (pvri di ne- 3-car bonxl ani no) - pronanoi ¢ acid
trifluor BSRadpe "Pa ‘*gg’z""tfer'emw Ufalysis:- C, 56.85 H 4.4;
N, 9.65% Calculated for [err] C 58.7; H 4.6; N, 10.05%. WO 99rt 3063

CT/ (3B98/.03294 67 B roceedi nner simlar to Exanple 3(a) but
lF,)lSI n gS ( Rﬁ:olgnog s f m(lif (¥)31Bherem Rii xrigxi and Xﬁns;am as hereinbefore defined, one ort:rpx" (a)

met hoxy - 48 hdr XPreffebdats RV Wi 136 miba&%mhmm}mﬁm& Ero?ercﬁpanm c

acid tert-butyl ester [Reference Exanple 7(a)] there was prepare
(R) - 3- anileriyaGve(theréc®) amd theathersindeerdently represent N or CR10 (where R10 is as

met hyl ph h [

1 Lor oac AP Bt OERY Bt e AP BGING o B Bl o tedriponse
5.15; N, Popgyy axtgseribrdinder spesificptionof Interngjipng) Pagqnt Anppbsatwml’u@l-esaq:n No¢f) By
proceedi o sgh28sgranner simlar to Exanple 3(a) but using

3- am no- 3- (4-{ 3- met hoxy- 4-

[ 3- (2- et hyl phenyl ) ur ei do] phenyl acet yl am no} phenyl ) - pr opanoi ¢ aci d

tert-but ¢hm o e 16 Baxd a er 0 eddn d
e gl ity e

pheny!| acBYdrPasny e REeRYEd byted ﬂ'b?f(,“‘%ﬁ?f"'dsl’d{‘ Ritre GURRoHRds: Skhe redypgion \S: M+
477. [H ﬁﬁ?ﬂé Erriéd Gt YisingS iron fowderlandamnidnivh chlorie, iBaqious Gihrdihed ed for [err]

'-[0 Exaﬁé iteldpgiaanjre 6? mel’Sx'le%lg 3‘4 redBé on fng%na Beycggteﬁc %'h?ﬂmg&a%on”&ﬂ.@er simlar
met hoxy- 4tapdard Qonmﬂowfthmwle)tbqseﬂémﬂpﬂ_éﬂyinhdeteyI anmi no) phenyl ) - pr opanoi ¢
acid tert- butyI ester [Reference Exanpl e 10(a)] there was prepared
3-(n-butil am n 51)‘%’4 (3- met hoxy-4-13-(2-

net hyl phd®m Frag (resto ) W&ﬁf‘h@f%@ﬁw fresify D gEaovel compagnds and, as

t rifluor @meﬁ.a,t ﬁnd&ﬁéuﬁ proé¥kses dedctibed He?éin fo? thie}r(prépardtion Bstidtithte iiiher Wallwpts’ | 533.

3. be%yl gﬁ?"ﬁﬁr@e? I?nggnl n a manner simlar to Exanple 3(a) but using

The present invention is further Exemplified but not limited by the following illustrative

Examples and Reference Examples.

25  Mass spectra were recorded on a Micromass Platform II mass spectrometer fitted with an
Electrospray source and an HP1100 liquid chromatograph; using a mixture of acetonitrile and
water (1:1, v/v) as the mobile phase, a flow rate of 0.3 ml/minute, an injection volume of 20ul, a
run time of 2.0 minutes, a scan range of 150 - 850 Daltons Positive/Negative, a scan time of 2.0
seconds, an ESI voltage of 3.5Kv, an ES] pressure of 20n/m2 Nitrogen.

30 Theions recorded are positive ions.

EXAMPLE 1

A mixture of 5-amino-(pyrid-2-yl)-thioacetic acid methyl ester {930 mg, Reference Example

35  1(a)}, 4-[3-(2-methylphenyl)ureido]phenylacetic acid (1.26g, prepared as described in Example



met hoxy- 4- [ 3- ( 2- net hyl phenyl ) ur ei do] phenyl acet yl am no} phenyl ) - pr opanoi c
acid tert-butyl ester [Reference Exanple 10(b)] there was prepared

3-benzyl am ngi3s 3- met hoxy-4-[ 3-( 2- JGB98/03294

met hyl phenyl )'ureir dol phenyl acet yl am nol phenyl ) - propanoi c ach
trifluoroacetate salt. Ms: 25 M+ 566. [El enental analysis:- C, -61.05; H,
5.05; N, 8.0% Calculated for [err] C, %1.75; H 5.2; N 8.29%. (i) By
proceeding in a rranner simlar to Exanple 3(a) but using

3-(4-(3-nmethox g &1"541% .

met hyl pheny} 3’& el sh Enisnt Ardication Fuhlirafiendin, KO %6/22966), Qsirrahengotriazelils) - pr opan
oi ¢ aci d t end;l,33-tetridndthlturesiae hexaRadrephosphete HXOg)Hne dildppfiethNBnine YI2g) iAr epar ed

3-(4-{3- rretho \i
et hyI pheny u?h n+ nH Zg/?mlz:w%ssfuérﬁ(ll anto be:eutnt)?rflger%;ur(eé‘or hom)'/ |Te eﬁny:ftgrewr%) pronano
i C aC| trie el water(a49mi)] aftaplid vds pitbwster (SMol) M-+

d falpmmalm d ingd waterr{540mi)] 6o rehtafitanlid v@s (ashed pitwater (SMB

CRy gt By e b RRELCHAD Bichy R Bomh! Thl Rlia b8 SRl o llitdnol fbonkt' "0
PCT1GB9810 benAregigd with sodium hvdroxlde solution (10ml, IM). The mixture was heated at reflux for 5

bu: ﬁx?/cﬁr b(nlaws mng})‘&led?'rt]ﬂﬁwagérgtté mrr&mwh).s @meaakm%yéﬁcm&cmaghmﬁ 4-{3- §2-
[ Ref er gnggy@;ﬁg rosta tggnf‘ @gMbﬁgggggg 00, 20 akied Beice witk divebyt S5 €"
(R) - 3-[ (| - etheb@sutlythényreerpitflitsed Gtom ethannd folpive lhe)titla Bondhnd32£0ing) as a yellow

{3- net hoxy- 4?‘\[-3 (2- et hyl phenyl ) ur ei do *_eﬁyl acetyl am no} phenyl)-propanoic
aci d 510 t splid Bch 280t (ith decomposition). EXAVPLE 4 (a)

3- (4-{3- Met hoxy- 4-f 3-(2- et hyl phenyl ) ur ei dol phenyl acet yl am no] phenyl ) - 3-
(ror phol i n-4-yl)-propanoic acid hydr%?e salt 10 A m xture of

3- (4-{3-nmet hoxy- 4- { 3- (2 rret hyl phenyl phenyl acetyl am no} phenyl) 3-
(nmor phol i n«)- y| 3-(${3{e f)irsido]-ph dtvl4 o olxanpl e
11(a)] anhydroug,§ri fl uoroacet ic acid (3m ) and di chI or onet hane (5m)

all owed to stan t anmbi ent tenperature for 1 hour. The reaction m xture
was evdFor at diiredmixtupeof 345 {3cuathoped-{HArmithiipheed)utsidohphenylacetyjaming psiridt 22 and
1. OM hydr ogliyng,aq.oieee,@Iem;-ﬁhﬁe.qmmouaerb&xﬁhms(ﬂymcmm@om%k BRatkgsi due

was 15 triturated w a m xture of nethanol and diet ether to yield
the title cHybA wee%ﬂﬂ)‘m fedroxidgplutionddpmp and thep h%ﬁ“’]:"?ﬁ/eﬁ“}"eﬁ('w phous) .

VS: IVH; E(SZWSM Jor 7 ho®Y, tB 1IREAOHInRBire WasoSTRIWNA lthef 101 th fthnd 4 réonbidRpéathtad) but
usi ng

ot gl phenyMLMBHEC RSN BB ot Aot RGP i A DR He by Atbe ) ) o

opanoi M|ci shditientacidiliod to pELA0/by additiew of] IRafckloncaid{xnIte r&ilda} Whitdwoli® was
prepared 3_“%}&%—6%}‘&93%& with waiel £1d then dried in vacuo. Recrystallisation from aqueous

acetonitrile gave the title compound (0.32g) as a white crystalline solid, m.p. 191-192°C (with
decomposition). MS: MH™ 463,

25 (b) By proceeding in a manner similar to Example 2(a) above but using 3-(5-{3-methoxy-4-
[3-(2-methylphenyl)ureido]-phenylacetylamino} pyrid-2-yl)-2-methylpropanoic acid ethyl ester
[Reference Example 3(b)], there was prepared 3-(5-{3-methoxy-4-[3-(2-methylphenvhureido}-
phenylacetviamino}pyrid-2-vl)-2-methvipropanoic acid, m.p. 196-197°C (with decomposition).
MS: MH* 477. (Elemental analysis:- C, 65.2; H, 6.1; N, 11.6%. Calcuiated for CyHygN4O5:-

30 C,655;H,5.9;N,11.8%}.

(c) By proceeding in 2 manner similar to Example 2(a) above but using 3-(6-(3-methoxy-4-
[3-(2-methylphenyl)jureido}-phenylacetylamino} pyrid-3-yl)-propanoic acid ethyl ester {Reference
Example 3(c)}, there was prepared 3-(6-{3-methoxv-4-[3-(2-methviphenyl)ureido)-

35 phenylacetviamino} pvrid-3-vi)-propanoic acid, m.p. 175-176°C (with decomposition). MS: MH*



met hyl phenyl ) ur ei do] phenyl acet yl am no} phenyl ) - 3- (4- net hyl pi perazin-1-vl)-pr
opanoi ¢ acid hydrochloride salt. mp. 174-184[err] C (anorphous). M5 M+
560. (c) ceeding in a manner simlar to Exanple si ng

(R .3 (N Acg%‘%//@aﬁ- FriesoBitizod

met hyl am no) - 3- (4- {4 [ 3- (2- met hyl phenyl ) ur ei do] phenyl acet yl - N- met hyl am no} p
henyl )- propionic acid tert-butyl est6ér (0.65g, Reference Exanple 21) there
was prepared (R)-3- (N-acetyl

N- net hyl am no) - 3- 4- [3 y mC) ur ei do] phenyl acet yl - N-met hyl am no
] phenyl ) 463pitdimey E" i1 Col aHmW’t alcpipted foxCasMzedlOs+ Feb4d: Hy . 9 .

m nut es. s N, p.ehp (ES) 30 EXAMPLE 5
(a)

(R) - 3-Benzovl ani no- 3- (4- {3- net hoxy- 4- [ 3- (2- met hyl phenyl ) ur ei do] pheny) -
acet yl am no} phenyl ) - propan0| c aci q!;xAmmyre of
i ]

Hsdence Exanpl e
12(a)] and hen treated

th 109 ‘ -
oty @9@3358*’4&&@8%0‘?@1@éﬁ{“%h%““‘x?% 9{3 §’8?'T“H° PhenY)Sr err]C for 2.5
hours, t trethanesulphonylaming)-prapanicacidderr-butykestdr iShmg Referaiicé Exachpleci()Hvas. 0 by
addi t i Ond.ﬁk%lvb&’ﬂfaﬂmkws kG Fdaketic lM (2mTfH?xd aﬁMdtt@RLnde hihGiestQch$hr

coll ected, washed with water and dried 1in vacuo. Recrys a I sati on

f r ont&cefor 30 minutes.yThereqetion ?‘i‘f‘*’éw&’tﬁ‘fﬂ?ﬁﬂe‘haé‘déhwli‘!? was Wﬂwqdl‘ﬂ@ %\l}il d

(3.20), 0 I u a anal ysis:- C,
65 07 , Thito ARG b bqnn Mol 8 ey RSPl 555, 11 V0
9.65% . mee@'ﬁsﬂmé’%ﬁ@aﬁéilsm A% GalquintedSmCoaB36Nu0 St 6} SR Febd%ii ng wi t h
bept ane: |ﬁ,qp;|(()panol ethanol : trifluoroacetic acid (200:25:25:1) at a rate
of 0.7 mmn. (b)

(R) -3-acetyl am no- 3- (4-{ 3- met hoxy- 4- [ 3- (2- net hvl phenyl ) ur ei do] phenyl - 10
acet y§ aniy)o] phegtstetding R\GaMRne sﬁ.maddmhméd( bt uSbig B magsw{g,a manner

I t o Ex | 3-? -
rsrie':n ho§r4"{e) opt ﬁe‘?l‘fﬁ'ﬁ%“é‘ﬁv)}'{ﬂ Ppgﬁ‘}("ﬁﬁg#? ﬂ%grﬂr']’ﬁ(’)ﬂ?)‘?iﬁé‘r‘é/ﬁ"j’ bﬁWb‘H?fﬁm c acid
met hyl efReferefcRBkaumpe(b)) Ebewmis@rebi:(ebﬂ mnlnﬁno_n-M«um athlsx@Mislea-i nst ead of

sodi um hydr oxi de t_here was reare L.

(R) - 3- ac E&ethvipagnyjure enylacetviaminolp opangiciacid, MSH MIEF 519 (Rlemgataby| - 15
acetyl armm}sphemyi 9; 10 505:2N) 4. C%acalduihemdaygﬁmomom e, 6@4& $s;r1~r ]16:3-(/.,yy| th
dECO%OSItIOI’I) M5: MH 519. [Elenmental analysis:- C 63.8; H, 5;" N,

10.5 Calcul ated for [err] C 63.75; H 5.9; N 10.6%. 99% ee by HPLC
anal ysi s (@n aBypilobdedibg\f 2AhAnheriimitad ltd BAmPled(d) Bt using 3-(4-{3-methoxy-4-[3-(2-
methylphenyl)ureido]phenylacetylamino} phenyl)-3-(benzoylamino)-propanoic acid terr-butyl

ester {Reference Example 6(c)] there was prepared 3-(benzoylamine)-3-(4-{3-methoxv-4-[3

methylphenyl)-ureido]phenylacetvlamino}phenyl)-propanoic acid. MS: MNa*t 603. [Elemental .
25  analysis:- C, 66.65; H, 5.05; N, 9.35%. Calculated for C33H33N40¢:- C, 68.3; H, 5.55; N,
9.65%)].

(d) By proceeding in a manner similar to Example 3(a) but using 3-(4-{3-methoxy-4-{3-(2-
methylphenyl)ureido]phenylacetylamino} phenyl)-3-(pyridine-3-carbonylamino)-propanoic acid

30  tert-butyl ester[Reference Example 6(d)] there was prepared 3-(4-{3-methoxv-4-[3-(2-
methviphenvl)ureidolphenylacetvlamino} phenyl)-3-(pvridine-3-carbonvlamino)-propanoic acid
triflnoroacetate salt. MS: MH 582. [Eiemental analysis:- C, 56.85; H, 4.4; N, 9.65%.
Calculated for C33H31N50geCF3CO2H:- C, 58.7; H, 4.6; N, 10.05%].



with a mxture of heptane, isopropanol, ethanol and trifl uoroacetic acid
(200: 25: 25:1, v/v/v/iv) at arate of 0.7 mM/mn. (RT of R isoner = 36.5

m nut es; RT tiomer = 47.4 mnutes). 20 (c) By pr gsmgzgun a
manner sim Ivgé%arrpl e 5(a) but using (R)-3-benzyl oxycpéﬁ’ényl

am no- 3- (4- { 3- net hoxy- 4-[ 3- ( 2- net hyl phenyl ) ur ei do] phenyl acet yl am no} phenyl)
-propanoic acid nethyl ester [Referencé&?Exanple 12(c)], there was prepared
(R) - 3-benzyl oxvcar bonyI anm no- 3- (4- {3-net hoxy-4-{3-(2-met hyl phenyl ) urei dol
henvl acet vl am no} phenyl ) -pronanoic acid mp. 170- 25 173[err1C (wth
detonposi t{ebn) BYN’S"“R%H& ig » manyerpipilpnfp EI""HH%?@S‘!“&“SI“K@)‘%‘B“'F*:"# 3.4: N,

2. 9% Cal cubadh ‘E‘ﬁﬁ i B Ob syl Fofinoblcil oy (e By
(R -3- phen!’% g"u‘f"ﬁﬁ i‘rﬁ?ﬂghge(wﬂs ?rﬁnﬂ%%@%%nyl ) ur ci do] phen
' A olenv))-popahoirratit vriflup adaexta

yl acet yl animeth aiter ence Exanpl e
12(d)], there

(R -3- pﬁen%ssm\i%l‘ﬂﬁyﬁﬁfﬂ‘%‘?“ey&'s(§ FetHgsul. 3% Lallattdfheny| ) ur ei dol phen
vl acet vl ang g}kmumg.u[,a:emogaszggn,mgﬁ g8op). 181-184[err]C (with

decorrp05|t|on) M+ 617. [Elenental analysis:- C 61.6; H 5.1; N,

9. 0% Calculatedfor [err] C 61.9; H 5.3 N 9.09. WO 99/ 23063

ECtT / GB98/ ?94 E,OprG&La.ng iBy. :ﬂiﬂ&%ﬁ:ﬁhﬂﬂ Exfm@le BR)WIR bsis 3dniad-3-1op R4 5(2)

ut using (pyrid

car bonyl a i YCEP“{@“MWV‘“&“Y‘@PEWHWH‘fH?ﬁ%%%Hf’éPﬁb‘leﬁﬁ‘élﬁfrﬁeéﬁ‘?t yl anin
ol phenyb) - Eﬁﬁmana)]axmﬂpmhhyb-amm 4 Bt 6 3 0CB- (=1 rél t here was
prepared (R)- (pvr| di ne- 3- i o

car bonv| anizhesylace ol phena-prapanpicacid dbtrifluoroacetate salty MSHMEH 477, HElewenttlet vI ami n
o}pheny|) RARRAT) LR €, ds,m,aA%I,%r hi &@i’or@i?ﬂ {s) -hékwat Anakyss;s: - C,
62.3; H, a ﬁN 11. 1% Calculatedcfgr [err %&%63 2; H 5.8, N 11.49.

(f) By plNBE%@GI ng in a nmanner sinmlar to Exanple 5(a) but using

(R) - 3- (pyridi ne-3- 10

sul phonyl am no) - 3- (4- { 3- met hoxy- 4- 3 (2- met hé ‘E)henyl urei o] phe Iacetyl am
no) phédyl Y& pr BpEFIss “&E‘i’d“‘??é?’?fﬂ"éé”tFéPmP‘Ré bpw yeins lamnine)y3r@B- ¢ here

was prepar QEEtI(o@-r#:ﬁ' Gruéthydpbenyl)dreidojphenylacetylamino} phenyl)-propanoic acid tert-butyl ester

| phonyl | d | |
no] phenvi ) rﬂ‘%‘p %b“éﬁ%i‘%{"aé‘f@ F i sp&%&%%@MWFE?Z?& a

anal ysi s: - pte Ealt, 5iGp. 610- H, 5. O;
0

N 11.0%. 13553‘@ (amorphous). MS: MH™ 533,
20

(b) By proceeding in 2 manner similar to Example 3(a) but using 3-benzylamino-3-(4-{3-
methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino}phenyl)-propanoic acid zers-butyl ester
[Reference Example 10(b)] there was prepared 3-benzvlaming-3-(4-{3-methoxy-4-[3-(2-

MS:

methvinhenvilureidolphenvia lamino} phenvl)-propanoeic acid trifluorpacetate salt.

25 MH* 566. [Elemental analysis:- C, 61.05; H, 5.05; N, 8.0%. Calculated for
C33H34N405°CF3CO4H:- C, 61.75; H, 5.2; N, 8.2%).

6] By proceeding in 2 manner similar to Example 3(a) but using 3-(4-(3-methoxy-4-[3-(2-
methylphenyl)ureido]phenylacetylamino}phenyl)-3-(2-phenylethylamino)-propanoic acid fert-

30  butyl ester [Reference Example 10(c)] there was prepared 3-(4-{3-methoxy-4-{3-(2-
methyiphenyllureidolphenylacetviamino}phenvl)-3-(2-phenvlethylamino)-propanaic acid
trifluoroacetate salt, m.p. 105-140 °C (amorphous). MS: MH* 580.

) By proceeding in 2 manner similar to Example 3(a) but using (R)-3-[(1-tert-



(9) By proceeding in a manner simlar to Exanple 5(a) but using

(R) - 3-(5-di net hyl am no- 1-

napht hal enesulﬁghonyl am no) - 3- (4-{ 3- net hoxy- 4- {3- ( 2- net h}% QWI’GI do] phen
yl acetyl henyl )-propanoi c acid nethyl ester (Reférence anpl e
29(a)), there was prepared

(R) - 3- (5-di met hyl am no- 1- napht hal eneggll phonvl ani no) - 3- (4-[ 3- et hoxy 4-[ 3- (2
- met hvl phenyl ) - 20 ur ei do] phenvl acetyl am nol ) henvl)-propanoic acid mp.
160[err]C (wth deconposition). Ms: M+ 710. [Elenental analysis:- C, 62.8;,
H, 6. 2; WitoxgcaBonyl@ethylibiperisiin-4-carbéngDaning}-3-¢2{3Bmethhxy8-{32-N, 8. 9% . (h) By
E)rR;)Cge?'Aflnéglglrl%\xeﬂylgﬁamﬁheﬁ&lmelyﬂhu‘o?pWMoﬁang{c@nd%‘hym{epﬁ{efenme

am no) - @?NF@"&&‘%RV’WEB"(“ i (ke :

d:{(drcarboxyme pgridin-drearbonvhaming]-3:€4-no) - pheny
|') - pr opa@Gidhoa$ » fireidoiptiefyl sty fanrinGd i ﬁl})icaclkhere Was
prepared (R) - 3- 4 caroxvut anoy -

anmi nd - Ariflgorpacetate salt,MS:MITB6602- et hv| phenvl ) ur ei dol phenvl acet vl ani nol - pheny

| )-propanoic acid mp. 217-219[err]C. Ms: M+ 591. (El enental analysis:- C
62.3; H 5.4; N, 9.45% Cal cul ateMr] C 62.1; H 5.9; N 9.3%. 30
(i) By proceeding in a manner s Exanpl e 5(a) but usi ng

(R) - 3- (3@gar
am no) - 3- (4- (. 3- | .phe ¥I urei doI phenyl acet yl am no} - pheny
| ) - propanoi c anple 28(b)], there was

pr epdd edA nfidtuR-of 3-(4 FrbethoxpdcPr2wosthylphenyl)ureide] phenylacetylamino} phenyl)-3-

am no) - 3 I L ani no} - phenv
R no) S ool AR hefd el e OGRY, Rtk led BIaBR Y {of) ARy

pCr TGB9 8Y"0'!!2‘94°°7'!£ agi¢ (Sgpiypng dichlpromethane(Sy}) @llovigd to sjpnd 2t mbleftamml

anal YSL Sfor 1 Gourd GhbreattionMidtureWas Sagofateah it AdsRtle Wil pattiifohdd Igtwe@pe ¥ H 5.75;
Dj Si ?‘ g 4( R’cegjt%afd Mﬁvﬂﬁf‘)’{’%ﬁﬁg& Ibqultp Z‘llhg gqauegl?éqyy%lt wz?sl er\Tr}qlo%Itedt B?Id ItEli(e rgll)due was (&) but
yl sulphotritiaredivith-aOniktinrd o -mietiahe xyd diethp-e(h2r tnidhd/tpti onndl @eh@henyl acet yl a

\r,?,agogjP2Sg;ilé%f})li&rnggalggllﬁ%am%rp oExsr)]ylleseS gr _fReference Exanpl e 29(b)], there

(R)-3-(1-rrethy|irridazo]-4-y|su| phonyhl am no) - 3- (4-{3- mathoxy 4-[3-(2- net hyl

h I i dob - ph tvl
S, o BRSSO B SRR S PR MR 11 1o
Exanpl e S¥ethylphenyDursidalphérRlacgylamingipheny])-3pi -methylplperazm-l-yl)-propanmc acid fert-
met h&bamomﬁes{ér (l&féré:cgﬁ th hyfb‘)]{tﬁer@%aﬂﬁ% Jupﬁ -y—ln)eWo e .ghenyl acet yl am no)

phenyl) - proPanm c acid est er erence 0)], there was
pr epar ed h i ropanoic acid

met hyl amy, 0@ ) andoriad s:{l3 ,ﬁrﬁtlbmfeézamr.(.%uﬁemymw ) urei do]

phenyl acétyT am no

tox-4 3-(2-

0]C ac

(©) By proceeding in a manner similar to Example 4(a) but using (R)-3-(N-Acetyl-N-
25  methylamino)-3-(4-{4-[3-(2-methyiphenyl)ureido] phenylacetyl-N-methylamino}phenyl)-
propionic acid fert-butyl ester (0.65g, Reference Example 21) there was prepared (R)-3-(N-acetvl-

propionic acid as a white foam. HPLC retention time = 11.9 minutes, M~ = 515 (ES)

30 EXAMPLE 5
(a) (R)-3-Benzovlamine-3-(4-{3-methoxy-4-{3-(2-methyiphenylureido]phenyl-
acetvlamino}phenvl)-propanoic acid
A mixture of (R)-3-benzoylamino-3-(4-{3-methoxy-4-{3-(2-methyiphenyl)ureido]phenyl-
acetylamino}phenyl)-propanoic acid methyl ester [4.08g, Reference Example 12(a)}, and

35 methanol (40ml) was heated to 40°C and then treated with 10% aqueous sodium hydroxide



propanoic acid, mp. 227-229[err]C. M M# 533. 15 (1) By proceeding in
a manner simlar to Exanple 5(a) but using

(R) - 3- (N-net honyI met hyl ami no) - 3- (4- (3- met hoxy-4-[ 3- ( 2- et 1 Iphenyl
)ureido] - phrekﬂaﬁé - am no} phenyl ) - propanoi ¢ acitd net hyI @&FB?MF df er ence
Exanpl e 12(h)] there was pr epar ed

(R) - 3- (N-nmet hanesul phonvl - met hyl am no) - & (4- { 3- met hoxv- 4-{ 3- (2- et hyI phenvl
)- 20 urei do] - phenyl acet yl am no} phenyl ) - pr opanoi ¢ acid, mp.
201-203[err]C. Ms: M+ 569. (m By proceeding in a manner simlar to
Exanpl e 5( aplujon Cmlnyftgerticring af 43¢ fon @45 hourg,the)reaction mixture was cooled and then

acet yl an noleiafne s 181,08 Aidiikn br hlidchiot LY 1) 5i t§+t%§g§1,%§waécety' ami noj

phenyl ) - pr oPan0| c acid hyl ester [Reference t here was
prepar ed ( F&’ gte(imsmqufvaier apdsthen dried in vacuo. Recrystalllsatlon from acetic acid gave the

vl acet yl am @R)coRpdufid ﬁﬁamieheysiéﬂmé&uﬁ &ng}yhmaaad)msquﬁek h &L%&‘?ty' am no
] phenvl) - pro a,n0| c._ac Hd %Np . errL

proceedithg ‘T“H Skl Had %?At Sa‘Eﬂ%fFﬁ)?E 5*(“&}1“452& ‘Bﬂ-ﬁgﬁ 56’ :965"

(R) - 3-acet vy HP1LCAihPsis o HIRA i e:

met hyl t hi o- il% met h{‘ lshemrfly(I:) ur LPQKADh%ngl“fdce'f 1" nﬁ‘nwr'\%}he t%“nyl ) - pr opanoi c
aci d net hyl 's@éﬁ@F“'S‘tS‘“‘M%lRMéﬁé‘é“% 585?&%)"}“0 of hemmigas pr epar ed

(R) -3-acetyl am no- 3- (4-f 3- rrethylthlo 4. 3-(2-

met hy] phen urej atyl a -roan0|c aC|d m p.

205- 207[errébi PO 2 e el cidelpheavk- |y 5 6; N,

10. 0% Iul cul at @cktflgn heid Hie 3 WO 99/ 23063

Euc-tr/ %Igﬁ/g 0?%?;?&3&2&‘?)0 amaﬁxerggrﬁ%ﬁ f&%ﬁ'ﬂpm E(a?burtrgsri]:pge(mj-lacrayllammo-?—(#Eféanpl e 5(a)
met hyl sul phﬂﬁ?’xyﬁ-ﬁg -mpthyiphednyustideiptiepylacetybhoinolrdvenylepepapbia adidmithyiestl ) - pr opa
noi ¢ aci d nvénceeﬁaﬁ,?ehﬂ%ﬁ%ﬁ@nﬁﬁmﬁi&mhfm&amlad“mﬁfd?ox}mhe% &pared

(R) - 3-acetyl am no- 3- hi nv

4- {3 (2 ITE'[")?P% 1 AL :".s‘_. '_L okt L'_ud; grilsf2imeethvinhanyhipeidoiphenybnoi ¢ acid, m p.
202- 295 o 9. 4%
cal cul a:tfsed'\@grﬁmm d?ﬂ@byf&ft C(S‘&th g’egﬁposxrtlglg Nfﬁ Iﬁ'g!r"l n a 0

manner si ni $1&r(E esleExbmpws 3 é? 83 (5.5 1|Q§'V-( FQalcglated &qﬂzaﬁ:aﬁo&o(sﬁzosc
t hyl sul ph
i ¢ aci o 10 L NACORF ik B AR Bl PSR Ka R Gk Eiind 0
(R) - 3- acet yVvidlhe mixt@e phep@ne, isopropanol, ethanol and trifluoreacetic acid (200:25:25:1, viviviv) at
et hy! sul PhERY orfzlidie - @8 o bR Kok Y Elai0) PG WAL 0 iglgfeny! ) - propa

noi c aC|d m p. 220-223[err]

{© By proceeding in 2 manner similar to Example 5(a) but using (R)-3-benzyloxycarbonyl-
amino-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido] phenylacetylamino} phenyl)-propanoic acid
methyl ester [Reference Example 12(c)], there was prepared (R)-3-benzyloxycarbonviamino-3-(4-
{3-methoxy-4-{3-(2-methylphenylureido] phenviacetvlamino}phenyl)-propaneic acid m.p. 170-

25  173°C (with decomposition). MS: MH™ 611. {Elemental analysis:- C, 65.7; H, 5.4; N, 8.9%.
Calculated for C34H34N407#0.5H;0:- C, 65.9; H, 5.7; N, 9.0%).

(d) By proceeding in a manner similar to Example 5(a) but using
(R)-3-phenylsulphonylamino-3-(4-(3-methoxy-4-(3-(2-methylphenyl)urcido]phenylacetylamino}-
30  phenyl)-propanoic acid methyl ester [Reference Example 12(d)}, there was prepared

phenvi)-propanoic acid m.p. 181-184°C (with decomposition). MS: MH* 617. [Elemental
analysis:- C, 61.6; H, 5.1; N, 9.0%. Calculated for C33H33N4075+0.25H50:- C, 61.9; H, 5.3; N,
9.0%].



(q) By proceeding in a manner simlar to Exanple 5(a) but using
(R)-3-[2-(2-nmethoxy- 15

et hoxy) ac | am noj - 3- (4- (3- met boxy- 4-[ 3- (2- et hyl pheny ' henyl acety
| am no} phg‘;ﬁ% ?‘m‘gr opanoi ¢ acid nethyl ester [Reference /E;E ,ﬂﬁ%ﬂ( p)].,

there was prepared (R)-3-[2-(2-methoxv-

et hoxy) acet yl am no] - 3- (4- { 3- met hoxy- [ 3- (2- net hyl phenyl ) urei do] phenyl acety
| am no] phenyl )- propanoic acid, mp. 193-195[err]C. M. M+ 593. [El enental
analysis:- C 62.5; H 6.5 N 9.4% Calculated for [err] C 62.8; H 6.1,
N, 9.45%. 20 (r) By proceeding in a manner simlar to Exanple 5(a) but
usi ng (fg)- 3- ZiLﬂEJeﬁhy i s0Rhine sirdilar to Example 5(a) but using (R)-3-(pyridine-3-

b I - th h d I tyl am
o} phenshpomRiRe 10> BeRCE e ey b Rk brrs e anipebb) ) “There
was pr epaspadoic acid methyl ester [Reference Example 12(e)], there was prepared (R)-3-(pyridine-3-

R tet : 2- et hyl ph
ﬁy?)ur[e.Q ERONHE AU 8 ke tho 2L ARl (2 methy! phe
[err]C (@gho.c migt218236rC. MB: MIENS82) [mn&h;asarmyusc:c aés,msun @1.%%. N, 9.4%

Cal cul at B di
manner 8 ‘?ﬁ"[ G r{rgé%ﬁxamogéggg)- ﬁfzu%{ésggN?h?ﬁl[g? met hyl>/- Psoxazol o e

3-carbonyl) - am' no] - 3- (4- { 3- met hoxy- 4- [3 (2- net hyl phenyl ) ur ei do] phenyl acetyl
am nol ph

| d t R le 12
t her e WE{ A @ﬁgfoéffd{:'ﬁ;‘) g‘p‘g‘lt'\g‘r %&IWP xaanle Se(la b?lg ustngeat)% ?pyn&ne—.?tarrp € ()1,
i soxlmzolnMe@mw#(Hmmm-G%{(%Mythd'ﬂpﬁﬁ'ﬁﬂ@&tﬂﬁﬁlhg'}blildigzlm-yI ) ur ei dol -

(8 cnenap i st 'é‘%‘%@ﬁ*‘&‘"%ék% *mfg"b‘fﬁgpéaﬁeﬂrw err] G
63.6; H]sulphyuylaging)-3u l

PCt/ g%é 0'63%2%*9-% adid i ot ws%’ sm& isnﬁf.%,ne..@a.gﬁ A ék%'n”% ltﬁ iTpaPl e S(a)

-2- et boxy
4-[3-(2- ﬂﬂtﬂytﬂheﬁmﬂ%ﬂﬁ%&ﬂe%&%&t§;%Mh¢ﬁﬁphenyl) propanoi ¢ aci d
met h ester (Reference Exanple 12(j)], there was prepared
(R)-3-1(t hi ophene- 2-
car bonyl (g} amByqirecgeding-ig 3 myphensimjlarito[E3arifle Sia) huy ks (R)y-BYSdieiethylapiveorty | acet yl am
h 87
i no}p enx%,)m'ér&anpmpﬂ%ﬁogs '(Jj(ii-xmtpoxyz-%a?ﬁz:gé'lhggt{eg%g% jendfhibop lorr] G

[ El erent al” ana

63.5: H, awnmhew-p@psmwd('ustﬁylew!Bﬂare@ecﬁxaifgm 29a)l fheerues xvperedar o
Exanpl e
benzoyl) h henyl) ur el enyl acetyl am n
0} phRnylmeidolphenviasetyiaminglphenyh;nionapeiead 'Eé’tb%(?@é*éﬁmeﬂ%n&iﬁé@?(k)]

there wagy opliﬁaﬂé:@ﬂ analysls - C,62.8; H, 6.2; N, 9.3%. Calculated for
(R-3-[(4- carboxy enz a/})-am no H6(34 {3-met hoxy- 4-{ 3- (2- et hyl phenyl )ureid
3

ol pheny| &3sH3gNs075+H20+C3Hg0:- C, 62. N,8.9%).

(h) By proceeding in 2 manner similar to Example 5(a) but using (R)-3-(4-carboxybutanoyl- -
25  amino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureidojphenylacetylamino}-phenyl)-propanocic

acid methyl ester [Reference Example 28(a)}, there was prepared (R)-3-(4-carboxvbutanovl-

acid m.p. 217-219°C. MS: MHT* 591. {Elemental analysis:- C, 62.3; H, 5.4; N, 9.45%. Calculated
for C31H34N40g°0.5H,0:- C, 62.1; H, 5.9; N, 9.3%].

30
) By proceeding in 2 manner similar to Example 5(a) but using (R)-3-(3-carboxypropanoyl-
amino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido}phenylacetylamino}-phenyl)-propanoic

acid methyl ester [Reference Example 28(b)], there was prepared (R)-3-(3-carboxypropanovl-




am no} phenyl ) - propanoic acid, [err] 178-180 [err]C (dec). Ms: M+ 625.

[ El emental analysis:- C, 62.0; H 5.1; N, 8.6% Calculated for [err] :- C
62.0; H 5.5; 4. 15 (v) By proceeding in a mann to
Exanpl e 5(a) b%l?”%é’iéng (R)-3-[ (pyridazi n- 3- RErRaiit: B

car bonyl ) - am no] - 3- (4- ( 3- net hoxy- 4- ( 3- ( 2- net hyl phenyl ) ur ei dol phenyl acet yl am
I no) phenyl )- propanoic acid nethyl ester’t(Reference Exanple 12(r)], there
was prepared (R)-3-{ (pyridazin-3-

car bonyl ) - am no] - 3- (4- ( 3- net hoxy- 4-[ 3- ( 2- net hyl phenyl ) ur ei do] phenyl acet yl am
i no} phenyl ) acibm@ptTeBe>CadIS MHH §77. [EB@rehtol ampii:08,6).6; HS.3; NH12°568Balaflkenent al
anal ysi s: - 1; Cal cul ated for [err] H20:- C
61.1; H 5. g C%’lﬂ“"fg“g [on vﬁ%s%}gﬁé‘%gg% 'ng in a manner simlar to Exanple
5(a) but usi ng (R - 3 [(3 4 di met hoxy-

phonyl atet yPam BRI T 2 FRPASE APt e KETRAN WP o F -yt anpl o

21.2( 1) ]h, 5 BeyleulMylmeph&(ée{%ﬁ)hoﬁy—{-[ﬁ}&retl@ﬁ:henynur;do]phc;:lylacetylamilm)l}phen_ylzi- 1 ph |
| et hoxybe net n urel do env
acetyl - )altm Eﬁ?yﬁen\?ﬂ"ﬂm%%g(ﬁﬁhgg?g? % eﬁ(b&] tﬂgrféyés P ﬁérﬁ{\]ﬂ—{[ )ér r] 641. P

[ El enent al 3o midazof9-ylgul IAmine -3- v D refdol-r] :- C,
o b o Bhesbhedla gén_/**ﬁgﬁ.(enp&ng,.r.&roggagg" ;9994 st TR g | @ o Exanmi e

car bonyl ) -am no] 3-(4-{4-[3-(2-net hyl phenyl ) urei do] phenyl acet yl am no) phenyl

% Rg)l’ gp? gly(r:| e n@%éug&ﬁ%%an&&@%ﬁ&%aﬁﬁ@% fut ll‘s%(gs()d-?a (P} L}%{yﬁ was prepar ed

am nol - 3- ( 4methyRrminop3-{ {SHyethareAd-Comeahirhepibarsidoinbenyacetrizminpiphenydt ) - pr opanoi
. d {4 ce repar
c acl M Ppr 9023&01 a%ih4m{t@i Eskde (Rél&6acc EXRip1dMR! fhkre WaSprep 9 3&@2 5(a) but

PCT/ GB98/ 03 pr oceedi ng in a manner simlar to
using (R) - 3 hoxy-4-[3-(2-methyviphenvllureido]phenvl 1 henyl)-

di net hyl - %ﬁ_ﬁgydg)nﬁm mq,lzﬁ-zﬁél-c( RSTRisY - 4- 13- (2- net hyl phenyl ) ur ei do] pheny!
y

acetyl am no}- -propanoi c acid nethyl ester (Reference Exanple
28(c)], YPhere was prepared (R)-3-[(4-

car 3oi<y 3. 3gyli nekfydocdaﬂhgama\ﬂal)namsmiar&l:fxﬂmﬁl35(ﬁﬁd@ﬁ§iﬁ@d4 [3-(2- gEt hyl fgen?\’/}s)u
reidol- 5 Y} et 0 0 [ mp. 1 err

MH err] 61‘5)8%?@“'3?1’5 21"&?&'\%‘ B'(gé ’8‘ ’"‘ﬂ"’"g“’@% Fcul at ed
for [err] Cphﬁn&la&tylﬁ;mi&}]ﬂlpnﬁ)-pr&ai@@ acu( m)thyl eBga- {péfeemd)xﬂgple I2(16)] thareives

?|4m1|3a2 2t (rzwjﬁ@?nh > 'éﬂfmeth Iphenyl)- .

met hyl @st enreldbl- nhdnﬂﬂi@ﬂﬁggnﬁﬁgmigﬁanb&(at@]m pizloe-mmwamsmﬁpasged
(R)-3(benzovl am no) - 3-(4-(4-(3-(2-

met hyl phenyl ) ur ei do] phenvl acet yl am no] phenvl ) - propanoi ¢ acid, mp. 203-204
[err] C (dec)m) VSBY proceeding in a manner similar to Example 5(a) but using (R)-3-{(morpholin-1yl)-

acetylamino]-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido|phenylacetylamino} phenyl)-
propanoic acid methyl ester [Reference Example 37(a)), there was prepared (R)-3-(morpholin-1- -

25  ylacetvlaming)-3-(4-{3-methoxy-4-[3-(2-methylphenvl)ureidoiph envlacetylamino}phenvl)-
propanoie acid m.p. 183-184°C. MS: MH 604. '

i d

(n) By proceeding in a manner similar to Example 5(a) but using (R)-3-acetylamino-3-(4-{3-
methylthio-4-{3-(2-methylphenyljureido] phenylacetylamino}phenyl)-propanoic acid methyl ester

30  [Reference Example 12(m)], there was prepared (R)-3-acetylamino-3-(4-{3-methylthio-4-[3-(2-
methyvlphenvl)ureidoiphenylacetvlamino}phenvl)-propanoic acid, m.p. 205-207°C. MS: MH*
535. [Elemental analysis:- C, 61.4; H, 5.6; N, 10.0%. Calculated for CogH30N4O058:- C, 62.9; H,
5.6; N, 10.5%].



M+ 551. [Elenental analysis:- C 66.9; H 5.5 N 9.7% Calculated for
[err] [err] - C 67.2; H 55 N 9.8%4. 15 (aa) By proceeding in a
manner Ssi Exanpl e 5(a) but using

(R)-3-[ 4- %%?ycar bonyl but anoy! ) ami nol - 3- (4- (4- [ 3- ( 2- neYHSPBAERYI ) ur ei dol p
henyl acetyl - am no}phenyl)-propanoic acid nethyl ester [Reference Exarrpl e-
12(u)] t here was prepared 72

(R - (4 car boxvbut anoyl am no) - 3- (4- (4-[ 3- (2- net hyl phenvl ) ur ei do] phenvl acet
yl am no] - phenvl): propanoic acid, mp. 233-235[err]C. M5 M+ 561. ;
[ El eneri®hl &‘M&F‘&FS‘T"S"&'“ Tmaggr ?"“"H‘ to Exapuple 32) bug using RpZagetytaminerf-4t-Bd f or

[err]: m&h lﬁ&hﬁ.yl-hils-@:&th%hewﬁ%dolMac&\ylami @lmoi,ﬁoﬁ a&&ﬁﬂm’yl similar

to Exa u 3-net ho; 4- 3
et ?gﬁ% "é?gﬁ]"rﬁi“eﬁ'g“l’b&‘%ﬁﬁ‘}l‘fﬂ?ﬁ? Krszace M i
ester |4 enyBatREdd | nhervis BenVBSprFais m.p. 202-295°C. M
3-14-((3- rrethoxv 4-13-(2-net hvl phenvl ur ei doI ”

phery/| aMEY 31 Iwmﬂyrﬁhﬁsn&' 5%&&#}“’&&/%6?'@“%&4 fer MS: M4+ 490. HPLC
RT=14. » i56.8] HiISI99N, a mxture of acetonitrile and

wat e ?éizal?s{ilgicﬁfs dﬁﬁ?v).]m:1 ?ac? 153 pﬁtggdi ng in a manner simlar to Exanple
5(a) but using (R - 3-[(4-carboxypyridi ne-

3- car bogy! ) 1 rs&l‘r..?%](.ﬂ n{aﬁn&efnhamﬂmh&n 66) mﬁtubmé Qé}@rué l%ﬁb‘iql.{s-

phenyl - acet yl'am no propanoi ¢ acid di - ester (Reference
Exanpl emitQ(Ithonyl ézqmglylapréﬁglprgdolppgnygcﬂgpmo}phenyl)-propanolc acid
carb@xvayﬁ:yldktae[ﬂfeembmﬁp)rllamlmémaa(ﬂeﬁ&amMMt hyl phenyl ) urei

dol phenvl - acet C. Ms: M+
626IO EP@%%‘FHE@P—'%T . Bor [err]:

C 56 8320H23%. MIS: muries-;o% V\D 99t 23063

PCl / GB9S/ 03294 75 (ad) By proceeding in a manner simlar to Exanple 5(a)
but using (R - 3-[2,2-di-

( hydr oxXyyyet By proceediaginil mannersngilal tof Ekampler$e) baoaging (§)S-[¢-2-methbagt phenyl ) ur ei do
1 5 ( Z%']e”¥&%§EW&?$£Dﬁﬂgitﬂox%%aﬂﬂétﬁylﬁfehﬂ)ﬂ&wXdenﬁ%e@{m&ﬁ%h%ﬁ?Ce Exanpl e

(R) - 3- [2maWc%cwmmlwmme8ﬁmwz@wm¢ wammimmmmm (2- 5
met hvl plgpn a)c ika é p R Ahckidolh p.
194[err]C = roceel ng In a manner ST m ar to Exanpl e
5( a) bumngg!@_ml.ﬁlitﬁwémm WI"’S% [Elemental analysis:- C, 62.5; H, 6.5; N, 9.4%.

pi peraz'(:lareﬂliééh)‘ori‘}‘;‘fﬁ Y0 @ 6238; 6.3, 3RENGXY - 4- [ 3- (2- met hyl phenyl ) ur ei do] -
phenyl acet yl am no phenyl) propanoi ¢ acid nmethyl ester [Reference Exanple
12(28) ], there was 10 prepared (R)-

3-[ 2- (4¢et hyl 5 .rauae{ngm ﬁmxm.w gmﬁms mﬁmmbﬁf dsthig (B-TIRELXdrd §ylaﬁ4_£ 2-

nmet hyl phen | Yureid P3- etk/ox?_%_e[g& am nol nyl)-propanoi ¢ aci

cid ethyl

MH+ 617.
arbony )ammo]-3-(4— -methylphenyl)ureldo]phenylacetylammo}phenyl)—
propanoic acid methyl ester [Reference Example 12(q)], there was prepared

R)-3-[(tetrahydropyran-4-carbonyl)amino}]-3-(4-{3-methoxv-4-[{3-(2-methylphenylureido]-

25  phenylacetviamino}phenyl)-propancic acid, m.p. 227-230 °C (dec). MS: MH™ 589. {Elemental
analysis:- C, 64.9; H, 6.5; N, 9.4%. Calculated for C32H35N407:- C, 65.3; H, 6.2; N, 9.5%].

(s) By proceeding in a manner similar to Example S(a) but using (R)-3-[(5-methyl-isoxazole-
3-carbonyl)-amino}-3-(4-{3-methoxy-4-[3-(2-methylphenyDureido]phenylacetylamino} phenyl)-

30 propanoic acid methyl ester [Reference Example 12(i)], there was prepared (R)-3-[(5-methyl-

phenviacetvlamino}phenvl)-propanoic acid, m.p. 200 °C. MS: MH' 586. [Elemental analysis:- C,
63.6; H, 5.15; N, 12.0%. Calculated for C31H31N507:- C, 63.6; H, 5.3; N, 12.0%).




(af) By proceeding in a manner simlar to Exanple 5(a) but using
(R)-3-[(1-carboxynet hyl -

pi peri di n-4- Q%!i)-amno] 3-(4-f3-nethoxy-4-[3-(2- methylg@%}{6 ei do] ph
enyl acetyl - C@ no] phenyl ) - propanoi ¢ acid net hyl ester 432&‘3( K)],

t here was prepared (R-3-[(I-

car boxynet hyl - pi peri di n-4-car bonyl ) - am n®] - 3- (4- [ 3- net hox- 4-

[ 3- (2- met hyl phenyl ) - urei dol phenyl acet yl am nol phenyl - pronanoi ¢ acid, Ms:
Mt 646. (se) By proceeding in a manner sinmilar to Exanple 5(a) but using
(R« 3-[2- @0 By proceeding in a manner similar to Example 5(a) but using (R)-S-[(thnophene-z-

(car boxy et BASLNAGES A B Atk yl) urei do
] phenyl - acet y(f?'gir’n lrlllo E Y B o ]an(g 'ieﬁgicm %ﬂ't}gé%iﬁlphe"ly mmF}lﬁe‘f"epence

Exanpl e 12( Bp3ncicapid Feﬂwhetepi weﬁbmple 130),there was prepared@immme_n_e-z-
R

[ 2- (car boxy garbon - henyl ) -
ur ei dol phenyl acetyl am nol | phen propan0| c acrd, r] C. Ms:
MH err] 5 smngzlaeégnpeaﬂ-a#awgécs MS: Mﬂ’ssmaﬁmen@ aﬁplys:s esz%n,csal ypl at ed
for C30H32N484, Calchiate®for €s -& 9(1»%%5 MPLE 6

(R) - 3-Acetyl am no- 3- (e4-fg3#1ka$tlh f33 y yl phényl ) ur ei dol ] phenyl - acety
| am no] phenvl ) propanoi ¢ acid sodiumsalt hydrate. A suspension of

R) - 3- t | ph d
I o ot o st e
(5mM) was t?@&‘t"@cf"\mﬁﬂ'ﬁ‘ EE’E@‘Y%&KHWWWM}WOQﬂle@rhcetylﬁtdjm}phéﬁyer stirring

at anbi et {ueamfcahuﬁxetﬁypésteﬂ[mnse EDGiple896d)] Blte Wﬁﬂé#a@edv"as evapor ated. The
resi due was,, II|seq from A)aqueous |sopropan gi ve the title
conpound ( 28¢ Lam - A-i32{2-mpe Enviaeetvl] C (wit h

deconposi t i QRiheinh adic S o cul at ed
for 35 [e@f&%@ﬁn'—m’“"’sm““%”&? s g 5o Efé%l“’“ Bl
PCr / GBO8/ 038 Hy &1 &fih- (Cajeufagel for C34H32N405.2 HO:- C, 62.0; B, 5.5; N, 8.5%).

3- (4-(3- Met hoxy-4-[ 3-(2-met hyl phenyl ) ur ei dol phenyl acet yl am no} phenyl ) - 5- (4-
met hyl p| erazin-1-yl)-5-oxo-pentanoic acid A m xture of

3- (4- [ 317ret fdxy-Br-Aroceediug in o mapser similan to Exgreplq Hmddwy wsinedRy3-Hpiridediphreny| ) - 5
pent anedi oi earamyljahmpm{sﬁﬂa‘tm@m 2%@;,@“,%4}“30;&@,{}&@&9%{,@@ R&yhS0mM ) and
tetrahydrofuran{‘ ‘%‘? vv? with trifluoroacetic anh g(84

After stirrPiP§™ “5 e&ﬂ' e’feefﬁfgﬁ’ﬂ‘fiﬁxémﬂfrl ®l ﬁbﬂ??“’cﬂ@”@é&i&&%e was

evapor at ed.

ropanoic acid, m.p. 190 °C (dec). MS: MHT™ 583, {Elemental analysis:- C, 61.1; H, 5.1; N,
20  13.5%. Calculated for C33H3gNgOg.1.5 H20:- C, 61.1; H, 5.5; N, 13.8%].

(W) By proceeding in 2 manner similar to Example 5(a) but using (R)-3-[(3, -dimethoxy-
benzoyl)-amino]-3-(4- {3-methoxy-4-[3-(2-methylphenylureido] phenylacetylamino}-phenyl)-
propanoic acid methyl ester [Reference Example 12(1)], there was prepared (R)-3-[(3.4-

25 dimethoxxbenzoﬂ)-amino|—3-§4-13-methoxx-4—|3-(2—methxlghenxl!ureidomhenvlacegl-

aminoiphenvl)-propaneic acid, m.p. 184-186. MS: MH* 641. [Elemental analysis:- C, 62.6; H,
5.45; N, 8.3%. Calculated for C35H34N405.1.75 H30:- C, 62.5; H, 5.9; N, 8.3%].

(x) By proceeding in 2 manner similar to Example 5(a) but using (R)-3-[(pyridazin-3-
30  carbonyl)-amino}-3-(4-{4-{3-(2-methylphenyl)ureido)phenylacetylamino} phenyl)-propanoic acid
methyl ester [Reference Example 12(s)], there was prepared (R)-3 -[(pyridazin-3.carbonvi)-

ropanoic acid, m.p. 231-

214 °C (dec). MS: MHT 553.



(20m ) then with N-methyl pi perazine (80ng). The m xture was stirred at

anbi ent tenperature for 2 hours then evaporated. The residue was triturated
with diethyl ether to give the title 10 conmpound (35 j,ght brown
anor phousaé(?f”?ﬂps MB:. MH 602. (b) By proceeding in a%§§98%349 lar to
Exanmpl e 7(a) but using norpholine instead of N nethyl pi perazine,. there was
prepared 3-(4-[3-nmet hoxy-4-[ 3-(2-nmetMyl phenyl ) urei dol -

phenyl acet yl am no] phenyl ) - 5- (nor phol i n-4-vl ) -5-o0xo-pentanoi c acid. M. M
589. 15 EXAMPLE 8

(R) - 3- Behzo\Byarecseding in 3 magunergintilay (p Lzapple §@) bt nsigg (@rdriitrepthort-881 phenvl acet vt
am no} p&lﬁ:@éﬁlyI)-But%ﬂmﬂﬂ-@%(ﬂ%-ﬂe&&iﬂﬁﬂﬁ%ﬁgﬂ)ﬂﬁyﬁﬁjefdo}ﬁhﬂylﬁéﬁlﬁnﬂt}-

(R -3- enzo?/I am no- 3 Lﬂmsﬁ
met hy| pPRERYE mrw&&r*ﬂw&ﬂw %ftféﬂ%ﬂfm'fe*‘: %?&?lpwéwwﬂfpfﬁvaﬁsa&@ée%c. d [1.0g,
Exanpl ecabba 4 A dgl)ureillgll r ahydr of ur an

(80m) and vvater (15n1) was stlrred at 50[err fo 1.5 hours, then cool ed

to rdo Jacetviaminol-oheriylnropaneic acid, myp. d64°C-TMS: MET 639 c[Elpmentabanalysieia| | i sed
from et trancd ntsw,g«,x@o/.; fcalcuiated@o 9sNyOga25B, O Tl 695 Hy 8828, I8i794. sol i d

(1.1g), mp 135-140[err]C (wth deconposition). [El enental analysis:- C
61.6; H 6.1; N, 9.5% Calculated for [err] : C, 61.75; 25 H 6.3; N,

9.79% . N%,?r%ceémg in a%n&s{lﬂlﬁ}td\kﬁﬁ?ﬁﬂa’) bftlukiha (mlstmm&mﬁhé)m 0] - 3- (4-
3- et ho hv| phenvl )urej d | acet yl am no} phenyl ) - propanoi c
acid tr (P ey Bureosfpeemise wirelpbiDgfoapoic eid methyt ekt

3- (4a{3fmmxzxﬂnﬁl&m,mwmwawmwﬂ no} - .
A { Ne

phenyl ) - p Ref g@é},ﬁ%ﬁ@}%ﬂ%ﬁ (0. I239,

anhydr oers '

60% di Slﬁﬁlﬁﬁiﬂgﬂﬁnmdﬂﬁhﬁklsod“94'!!;135 mmmmh%eoaﬁ SR gmen. After
stirring for 30 mnutes the resulting yellow sol utlon was added dropw se to
a sol ut ibHz:- CHT2HpTH N, PB%lnet hyl benzyl ani ne (0.82g) in anhydrous 3 5
tetrahydrofuran (50m ), cooled to -78[err]C, under an atnosphere of
nitrogen, that had been treated WO 99/ 23063

PCTAEBO &4a) 3 2By piogeeding in amanmexsinilar toExample i(2) butysingi um i n hexanes (1.55mn,
2.5M . TR 38(4m,eﬁ.&§&rmm§&h&yi)ﬁqmt,ps.«a(umgtmﬁ nﬂn'én uPdtidigheabiaceyBL 7 11 C then
poured into_.a mxfure of sat ur at edwgueous

amoni ufine}Rhepypropngiciagif éﬁb‘?ﬁ")’ IRW%F’&M ec“(“é'y@‘i‘“\ﬂ&é reppsiat ed, then

dried o -3-(4-carboxyvbutanoylaminoe)-3-(4-{4-[3-(2-methvlphenyl)ureido]phenylacetylamino}-phenv})-

propanoic acid, m.p. 233-235°C. MS: MH* 561, [Elemental analysis:- C, 63.7; H, 5.95; N,
20  9.85%. Calculated for C3pH37N407 «0.35H,0:- C, 63.6; H, 5.8; N, 9.9%].

(ab) By proceeding in a manner similar to Example 5(a) but using 3-[4~({3-methoxy-4-[3-2-
methylphenyl)ureido] phenylacetyl}-N-methylamino)phenyl}-butanoic acid ethyl ester [Reference _
Example 12(w)], there was prepared 3-[4-({3-methoxy-4-[3-(2-methviphenvl)ureide]-

25 henylacetyl}-N-methvlaminc)-phenvl)-butanoic acid. MS: MH* 490. HPLC RT=14.46 minutes

{gradient elution using & mixture of acetonitrile and water (1:4 to 4:1, v/v)].

(ac) By proceeding in a manner similar to Example S(a) but using (R)- 3-[(4-carboxypyridine-
3-carbonyl)-amino}-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido] phenyl-acetylamino} phenyl)-
30 propanoic acid di-methyl ester [Reference Example 12(y)], there was prepared (R)-3-[(4-

acetvlamino} phenyl)-propaneic acid, m.p. 293-295°C. MS: MHT' 626. [Elemental analysis:- C,
56.5; H, 5.3; N, 9.8%. Calculated for C33H31N50g *4H,0:- C, 56.8; H, 5.6; N, 10.0%].



magnesi um sul phate and then evaporated. The residue was subjected to flash
chr omat ogr aphy 5 on silica gel eluting wwth a mxture of ethyl acetate
and di chl oron&;{ﬁg 1:4,v/v) to give a yellow foam (840ny) n of
this material (1 @% was treated with trifluoroacetic aci cfc?%#a?&ﬁbﬁ
allowed to stand at anbient tenperature for 30 mnutes. The reaction

m xture was evaporated and the residue Vas triturated with diethyl ether to
yield the title conpound as a pale yellow solid (20ng). Ms: M+ 671. 10 (b)
By proceedi in a manner. simlar to Exanple 9(a) but using di benzyl am ne
in place of( ﬂgls) -By msessedine ip a mapnessimilgn 1 Examplefhrhat usingdRe 3\faEdipr epar ed

3- (N. N-di be(I@Woﬂiﬂldiﬁy))p%pﬁﬂyi-ﬁmﬁiﬁbt(@-’(dlmethoxy-4- 3—(2-methylrheny ureido]-

4-[13-(2-neth hen ure| d | acet vl am no env ropanoi c acid

trifl l(JOI‘ oac B'}/eﬁf()é“? no} R}E"‘%W!["B‘#’]‘ agjg methykes [?‘%%f“'e'l’leqz(z)lv there was

(R) - 3- [ ( 2- apteptrea gy diihndhxvine(hdh bropdibitiaginsn-2-(4-B-hethgreuytapheny! ) ur ei do]
phenyl acetyl an no phen ) - pronan0| C aC| d A m xture of

(R) - 3- an? nogthylgh cpylaceiviamingip PEQDAOIS acidemepy [ Y9Ff VB MBY $93ani no) -
20 phenyl) propan0| o aC| d rret hyl ester (1 0g, Reference Exanple 30),

N-(tert- b b 0.
0- g 7?22 abeﬁ r on%‘l éﬁ%}'x%ag'%’gg 'lf'é'gl)'eﬁmlﬁw)tﬂ“ém'w}ﬁgeya(ﬁ“ﬁﬁﬂjphos phat e
(0.819) andpi;benaao-pfyd)gn;étmhgabmmaa-n(e&niy&ﬁs)(z-metldrp)(euil)midhyI formam de (20m)

o 3o | or R R AR B Pt SR TE GRS
et hyl aé&et apeepgr8dRN) 3-[29(H iperazinyhil) ATTing 63 4-[9- e vvashed vmth
?g‘tSlriir )at e?ha%u Oyﬁes l(lj!!el o-t“en a{ctgoa%Eneo %Ol tlon 25 %@VWA eEih \.II.Vﬂ‘tee: esi due
was subjected to flash chromatography on silica gel eluting with et hyI

tate t ol . ; r
Cotrahyar of 6n ‘?ﬁ%’“*“‘j\%' e i '33?3%%5%3 FISIRABE | o

(1.5n1, 1. ORyper

then evapora Inﬁ{d}ghl'm me&ae«m&nﬁxwai;gﬁmuém)mﬁerwﬁ%ﬁu& @@i3daglhe m xture
was acidifi edbt o pH 1 by additjo 4ent rat ed*hydrochl orrc acid. The

resul t ant s&PREURES iperigh SHeArpquE - aming

cool ed (0[erui-e]l@nﬁﬂl&ﬁgﬂﬂ:ﬂigh&ﬂﬂ){d&ﬂ%ﬁ&@&ﬁMS st A ) in dichlor onet hane
(9m ). The mxture was warnmed to anbirent tenperature, then stirred for 4.5
hours, then evaporated. The residue was triturated with diethyl ether to
give the tifdep CByPOtsRdingin® manaer sinilshiolExample 5@) kut D&RE(R)- 32p. 105-108[err] C
(with dsgowg%og&}n% Plylox%s aceM;'Emo?§-(4-{3-methoxy-4-[3 -(2-methylphenyljureido]phenyl-
acetylamino}phenyl)-propanoic acid di-methyl ester [Reference Example 12(ab)], there was

prepared (R)- 3-{2-(carboxvmethvloxv)-acetviamino]-3-(4-{3-methoxy-4-[3-(2-methviphenyl)-
ureidolphenyl-acetvlamino}phenyl)-propanoic acid, m.p. 131-183 °C. MS: MH* 593. [Elemental
analysis:- C, §9.5; H, 5.6; N, 9.2%. Calculated for C3gH3aN4Og :- C, 59.5; H, 5.6; N, 9.3%].
25
EXAMPLE 6

-3-Acetviamino-3-

propanoic acid sodium salt hvdrate,
A suspension of (R)-3-acetylamino-3-(4-{3-methoxy-4-[3-(2-methylphenyljureido)-

30  phenylacetylamino}phenyl)-propanoic acid {260mg, Example 5(b)] in water (5ml) was treated
with aqueous sodium hydroxide (0.6ml, 1M), After stirring at ambient temperature for 4 hours
the reaction mixture was evaporated. The residue was recrystallised from 5% aqueous
isopropanol to give the title compound (200mg) as a white crystalline solid, m.p, 214-217°C (with
decomposition). [Elemental analysis:- C, 60.0; H, 5.8; N, 9.8%. Calculated for

35 CagH29N4OgNaeH0#0.25C3Hg0:- C, 60.2; H, 5.6; N, 9.8%).



WD 99/ 23063
PCT/ GB98/ 03294 78 EXAMPLE 11

(R -3-[(-9xi ri di ne-3-carbonyl)amn nol - 3- (4-{3-net ho met hyl phe
nyl ) urei d‘BP”’ﬁﬂ%yl acet yl am no] phenyl ) - propanoi ¢ acid 5%&’é3%§{9§re of
(R[err][(pyridine-3-carbonyl)am no]-3-(4-{3-nethoxy-4-[3-(2-nethyl phenyl).u
rei dol - phenyl acetyl am no}phenyl) - prépanoci ¢ acid [0.4g, Exanple 5(e)],
acetic acid (2.5m) and hydrogen peroxide (0.5m) was stirred at 80[err]C
for 6 hours. The reaction m xture was evaporat ed and the residue was
triturated with water. The resulM_kB.u was subjected to flash

chr omat rag or onet hane,

met hanol acef1c acl v viv 0 glve e title conpound
as a Ilght %m%%%merr]c (wi th deconposition). Ms: M+

598. BEXA\Mialre 3&-(4—{3-methoxy-4—[3 -(2-methylphenyl)ureido] phenylacetylamino}phenyl)-

| phe arnegon At TR Reftagrne 1ot Somd i palodiphrss © ) 41

(R) - 3- a(mmw&tima{dtveuttnﬂbu-bsmymhmm (S4mig)a Yffeh stivying atpanmﬁmnmmperaﬁn-d met hyl
ester | ?.rngE

O (7- azlei gﬁuzu(ljﬁgt?lrﬁlL g‘{zagtﬁ‘bq'?“ Eﬁﬁ %va%%&gaht gﬁ%ﬁaﬂﬁ&;{gﬁ%ﬁ ﬁ%ﬂﬁﬁgﬁgr gg'rzo hosphat e
2 05 ok mg)g8 e m ¥ pe was

( g) (20mab) then pi %Mﬁbﬂwmms‘{ )SHhe WU#SWE ried atiambientten retmﬂ)

Sti rredppt heiPineh ivapialR! Pl tesdufe Was &fimlaeuwhd 1 BAGS i nétiffe M Xture was
evaporated to dryness and diluted with wate S ml) and the resultant

m x2Qr ecomppulidf(3¥nei) ana fight bowmamgriiiows solid. MS: 6®t r at ed hydrochloric acid.
The m xture was extracted twice with ethyl acetate (75m ). The conbi ned
extracts were washed with water (75m) then dried over nagnesi um sul phate

and t hef® ev ydiregeetivg ixgananpersinilap tp Example 7¢ah putusing groxpholingjnstcad ofji ssol ved in
di chl orgmw@rmmmefeﬁeemamwmw reated with

trlfluoracetlc 25 After stirring at anbient tenperature for 2
hour s t phenylacetviamiy lincA oxonentanoic acid, MSo MHEY 89+ aken up in et hyl

acegste (50n1) The resultant sol utlon was treated with ice cold saturated

aqueous pot assi um carbonate sol ut ) with stirring at anbi ent
terrperature for 5 mnutes The 0

yer was separ ated, washed with

3R ¥ kaing athvihenvhuradud davetyiamioiphiead)-t 0 gi ve
(R) - 3- (4; 50 L@‘ Jm,gggnﬂo) 3- (4 3 0 am nophenyl) propanoi ¢ acid

nmet hyl | low oil. A solution of

3- net hoMﬂmt“[‘@f(&)-WW*&HW{“)@ﬂ@ﬂt’ﬂ'ﬁr‘eﬁywa'éé‘ﬂ"@ﬂ&ﬂ?'domfnﬂw‘ﬂ'pr epared as
desgpi baﬂ.dorbhafyﬁ)qfreme.c Bia Mg CEBplei5th) RHI 8 dNFmdlhyBRinlhs nb @A e o obg), (50 )

uom(j(;r a?%ﬁ%ﬁ%ﬁ&r%?mqa% v?atelr (!l_glr\@) \gats st?ral"gdeagt 58"qu{%§ P g Ihoaillri, ¥hen cooli]ed to room

temperature and then evaporated. The residue was recrystallised from ethanol to give the title

compound as a white crystalline solid (1.1g), m.p 135-140°C (with decomposition). [Elemental
analysis:- C, 61.6; H, 6.1; N, 9.5%. Calculated for C33H33N40g*C4Hj 1NO3eH0:- C, 61.75;
25 H,63;N,9.7%].

EXAMPLE 9

methvlphenvhureido]phenylacetylamino}phenvl)-propanoic acid triflate salt

30 A stirred suspension of 3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino}-
phenyl)-propenoic acid fert-butyl ester (1.0g, Reference Example 8) in anhydrous
tetrahydrofuran (50ml) was treated with sodium hydride (0.23g, 60% dispersion in mineral oil)
under an atmaosphere of nitrogen. After stirring for 30 minutes the resulting yellow solution was
added dropwise to a solution of (S)-N-benzyl-a-methylbenzylamine (0.82g) in anhydrous

35 tetrahydrofuran (50ml), cooled to -78°C, under an atmosphere of nitrogen, that had been treated



t et ramet hyl ur oni um hexaf | uor ophosphate (1.55g), diisopropylethylam ne
(1.35mM) and a 35 solution of

R) - 3- (4-car noyl - am no) - 3- (4- am nophenyl r opanoi hI
(es%er ( Qgéé%@ g )-3- phenyl ) - prop Boifcoe gy
pCT/ GB9SI 03294 79 (1.25g, prepared as described i medi ately herei nabove)
in di-nethyl formam de (5m ). After stir’ng for 2 hours at anbient
tenperature the reaction m'xture was evaporated. The residue was treated
wi th hydroc Iorlc acid § I\/g and extracted with ethyl acetate (100m).
The™ conbi n¥Hb 3 sutior ot &k t?'a'ﬁ'f'gm\i\k exangsdiveml foMh Whis mixtyrs wad stireed foraat ur at ed
aqueous poﬁ&ﬂﬁi 15"hinutes ﬂaﬂsbonﬁﬁ Pouved lhlt‘o iaixchR@Nbthy R8AAE Q0GR A stubRG OVer
magnesi um sul phat e and n, rat 8 Oéﬂq\ﬁ yness. The residue was subjected
to flash cﬁ?'ﬁﬁﬁtag'&"%'ﬁﬂf g‘ﬁ‘ &0 ‘1“8%1 D). g ereapic lavenivas sepasatedy tengriedhoyaran |
and di chl omegesimaneplsle i@ then/evipotapedg Theresidue was subjected to flash chromatography

Enlei? h§x§/§4cﬁlg@%%g% %ggxheny 'Sl)fg?eél(c}]/ll %éte i dichlpromethane {1141V g0 gives opanoi ¢

aci d net hyyellow fearp(340meD: A poritign ¢Txhig Mgterial L00mE) Wasoreated withtriflupBdhetic adid | N
t et r ahydr ofdifipuhd G )ko 5 al? eabieH téng)e;a?ter Bo¥ 360 A}u?eg drﬁehrgﬁmt' mﬁht‘?g' widd th

aqueous sodi um hydr oxi de sol ution (34 ef | ux for
a further SvaBomtsHped the pesiduewas tripprated ‘X'f‘lﬂ‘@hﬂ/a%‘erc'edie@dh%&i&_ﬂhm_émlﬂat ed.

The resi dugun@Sofd (2o g?dMé’lMik%?f er and the mxture acidified to pH 1.0 by
addition o concentr ed hydrochl oric acid. The resultant white solid was
washedfi th water, then dried in vacuo, then recrystallised froma nmixture

of et hanol ggnd B‘iéﬁ:ﬁfeet(lgg ih a\abherdAMRr tolFRathpi Ebﬁzﬁﬁ m@%mgen aﬁnmlp geiof

crystallin [err] 202

(El enent al ?‘%‘i\g"?ﬂi‘? "‘e‘?,‘”('beeg’%zl”‘“ﬂﬁ'efn”ﬁ” Prgpargd AN thaxy= C,
63.0; H, 5483-OhinetBufitdviiura8dipin &ﬂwﬁﬁiﬁ}@&&lﬁ&b%n&@aﬁd {ritubOb Ak A F294
colum elutin t h heptane: isopropanol: ethano trifluoroacetrc acid
(200: 25: 25 M5 MH" 71 5te of 0.7 mM/nmin. 2 0

REFERENEGE EXAMPLE | Met hyl 5-am no-(pyrid-2-yl)-thioacetate A m xture of

met hyl 5-nitro-(pyrid-2-yl)-thioace % .30, Reference Exanple 2) iron
powder (12g) ammnl um chI ori de (1g¥—@&gﬁ‘§, I (150rr1) and wat er (150mM ) was

heat ed at ; . el ¢-i-{3 akigdl and t hen
filtered tQg%%ﬁgnp&%gkggﬁ@gﬁmaceous earth. 25 The filtrate was
evapor at ed bj ected to flash chromatography on silica
gel el uti nd Wixtuge ¢f (Aﬁi'iid“n't“eséﬁ-{%‘!‘ﬁy?xy-adéfzam@hmnﬁmu@nﬁﬂwéﬂacﬂylaWnn}- to give
the titdoe GRERHPAshaASic abid/Rbthil\esedd (1.04 Refobhce FRERAREOFEEFAVPLE 2

butoxycarbonyl)glycine (0.36g), O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetramethyluronium
hexafluorophosphate (0.81g) and diisopropylethylamine (0.75ml) in dry dimethylformamidc

(20ml) was stirred at ambient temperature for 30 minutes. The reaction mixture was poured
into hydrochloric acid (25ml, 0.1M) and then extracted twice with ethyl acetate (50ml). The

25  combined organic extracts were washed with saturated aqueous sodium bicarbonate solution
(25ml), then with water (25ml), then dried over magnesium sulphate and then evaporated. The
residue was subjected to flash chromatography on silica gel eluting with ethyl acetate to give a
yellow oil (300mg). This material was dissolved in tetrahydrofuran (10ml), then treated with
aqueous sodium hydroxide solution (1.5ml, 1.0M). The reaction mixture was heated at 40°C for

30 4 hours ther evaporated. The residue was treated with water (30ml ) and the mixture was
acidified to pH 1 by addition of concentrated hydrochloric acid. The resultant solid was filtered,
then dried in vacuo, then treated with a cooled (0°C) solution of trifluoroacetic acid (4ml) in
dichloromethane (9ml). The mixture was warmed to ambient temperature, then stirred for 4.5
hours, then evaporated. The residue was triturated with diethyl ether to give the title compound

35  asawhite solid (150mg), m.p. 105-108°C (with decomposition). MS: ME™ 534



30 Met hyl 5-nitro-(pyrid-2-vl)-thioacetate A m xture of nethyl

t hi oacetate (3g), diisopropylethylamne (8.14g), 2-chloro-5-nitropyridine
(5g) and dlnetq%gfornan1de (50m ) was heated at 80[err] %ﬁﬁ? 9our's. The
reacti on MXPE® was cool ed and t hen poured into water %g %é fter
stirring for 1 hour at anbient tenperature the mxture was filtered to give
the title conmpound (2.03g) as a bro# solid. 35 WO 99/ 23063

PCl UGB98103294 80 REFERENCE EXAMPLE 3 (a)

3-(5-[ 3- Met hoxy- 4-[ 3- (2- et hyl phenyl ) ur ei dol - phenyl acet yl am no] pyri d-2-yl) -
propanoi c acid ethyl ester A solution of

3- met hoxy- 4-[ 3- ( 2- nethylphenyI)Lgxgmmighpnylacetlc acid (0.7g, Reference 5
Exanple,Sl |n anhydrous dlnet hyT T n1) was treated sequentially
with O ; Lo ' ‘ : Ll '
hexaflqg@g@&gﬂg__gpﬂi&ﬁﬁﬁﬁggggggopropyIethylan1ne (0 54g) and a solution

f 3-(S; t Ref,
i 4 YR AT S e
t enper anlunséaehtylanﬁnmm)-muh@tcand il(h‘g Bxamplerfi(ghacetibarid @$od)iand i xt ure was
t d
?‘é?ﬁﬂ ?ﬁ sj"sgo'f Et RATErS vvasﬁﬁ'c‘f%mdég??%qnggw H;%H%I‘\/\erg'txlér %fn%}aseevaafr’] %ra{nr i ne and
t hen evmﬂdhm@ew&'mwddv@ Wider- §'!]breeét'w°l"l)wﬁslsabhst£¢hp@m!t ogr aphy on

silica aﬁl)mﬁl»%ﬁbﬂ}gm‘éﬂl%eﬁelmﬁgtﬂfhﬁ .ﬁ&tum ahicﬂmmimpenemaﬂmm k@ﬂpl (97:3,
v/v ive the title conpound qgﬁgéasa white foam 15

(b) By
ed?qlfb(g 1ip- %"Wﬁ'h??&"’eéherﬂﬂ-é-?—l%‘—ﬁé’f heewselif§0melmp- 1866V@But  usi ng
3 (5-a [dofly. 218¢ME*2s98Et hyl propanoi c acid ethyl ester [Reference
Exanpl rerb%?%ﬁé toﬂ)ere was prepared
3- (5-{3-net hoxy-4-[ 3- (2-met hyl phenyl ) ur ei dol - phenyl acet yl am nolpvrid-2-vl)-
2- net hyl propanoi c acid ethyl est; ﬂ@ 12 (c) By proceeding in a manner

o eyt o s
5- (o- {3;%»;41%& hrd s [RUAbRBER b Gl AR PEhibAS R.gsk HLPdsRy" 1 d-3-y1)

pr opanoi ¢ acl NCE EXA
3- (5- Amille Bsfpteaces?/xwylp ?@BMW%W glutarate (0.7ad), 97(7'“356“20‘"“01- ~yb-

1,1,3,3-tetramethyluronium hexafluorophosphate (2.05g), diisopropylethylamine (1.8mil) and

dimethylformamide (40ml) was stirred at ambient temperature for 18 hours. The reaction
20  mixture was evaporated to dryness and diluted with water (75ml) and the resultant mixture
acidified to pH1.0 by addition of concentrated hydrochloric acid. The mixture was extracted
twice with ethyl acetate (75ml). The combined extracts were washed with water (75mli) then
dried over magnesium sulphate and then evaporated. The resulting waxy fawn solid (3.8g) was
dissolved in dichloromethane (20ml), cooled to 0°C, and the solution treated with trifluoracetic
25  acid (4ml). After stirring at ambient temperature for 2 hours the reaction mixture was
evaporated and the residue taken up in ethyl acetate (50ml). The resultant solution was treated
with ice cold saturated aqueous potassium carbonate solution (20ml) with stirring at ambient
temperature for S minutes. The organic layer was separated, washed with water (30ml), dried
over magnesium sulphate, and then evaporated to give (R)-3-(4-carboxybutanoyl-amino)-3-(4-
30 aminophenyl)-propanoic acid methyl ester (1.32 g) as a yellow oil.

A solution of 3-methoxy-4-[3-(2-methylphenyl)ureido}phenylacetic acid (1.28g, prepared
as described in Reference Example 31) in anhydrous dimethylformamide (50ml), under an
atmosphere of argon, was treated sequentiaily with O-(7-azabenzotriazot-1-yI)-1,1,3,3-
tetramethyluronium hexafluorophosphate (1.55g), diisopropylethylamine (1.35mi) and 2

35  solution of (R)-3-(4-carboxybutanoyl-amino)-3-(4-aminophenyl)-propanoic acid methyl ester



A mxture of 3-(5-nitro-pyrid-2-yl)propenoic acid ethyl ester [0.8g
Ref erence Exanple 5(a)], ethanol (30m) and 5% pal | adi um on char coal

(0.13g) was | at” anbi ent tenperature under an at nDsphefEadisRydr ogen
for 7 hours, %g(,gg% stand over night and then stirred for a ??thher

hours. The reaction mixture was filtered through a short pad of

di at omaceous earth. The 3 0 filtrate Mas evaporated to give the title
conmpound (0.7g) as a green oil. (b) By proceeding in a manner simlar to
Ref erence Exanpl e 4(.a) ,abgve, but us .3-(5-nitro- ,

Dyt 2 y1 SLBERSHN 38 AU e eiache) B arRAEe Gl Afer 5 ()|
there Was pir@ing fo2 d hgurg bt-apibienOtepperathrXthy tehetidn mibttirg was epporated. dhiedtesituby |
ester.

PCTI GBY 8| 0 gzﬁﬁeaée%%ﬁa%@gmgﬂorm acid (50811 lM) and extrraratﬁcllq »én}th esthlrrnafetate {100% f er ence
Exanmpl e 4( aqmumawtextmsngr@w(smwhwmma@d yatynated peyroRsotassivin et hy |
ester {Ref %5,%9&3 Jéiaﬁsmése.m%&ark bhilEE5a VoS n%eegﬁﬁ.%mpgm and concentrated fo

3-(6-am no- pyri propanoi c acid ethyl "ester
REFERENCE EmLEhﬂsre{‘ e was gubjested foflagh chroasoraphy pp iticagplelusing with g mixtutest er A

m xture of &wﬁ:rm&mrwd*maamldawgi& (RP3-BEGr aineftamslm pg the

procedure descrlb 992

(car bet hox Ryt @)T??YBWéWE}F'ﬁ%E‘BF{H}aﬁE"(’B“W“X" n w%caf'ﬁgﬁﬂw'(efzw )
under ni tr ggensold@l.32¢)i Arsaldticoud thitoadtadhl il tetrdiyd o Rurdr0@0:l) ved ested Af efiux St andi ng
at 10 r oo Mpelad Via | [ u S, ev [ d. The
st dud ot IEBEH Bl MEaoRleil Rafil iobbitds Saloh Mhmblaf Afer BRug ERALERE T, |

di chl or onetakfartbertlé hginscthe ¥eactiop mixure yapesokadiandohdgyapgrated. \Tb¢ tesinewisi d (b)

By proceedi didich Y wIRPARY thShnithlr 2hcidiflodts bR 190 fadATPLAcedlrdted BRAUGIRN UST NG

15 (carbethoxyethylidene)triphe sphorane there was prepared

3- (5-ni tro-as¥ | e‘ﬁ‘gﬁ“}““?““‘ﬁﬂ\dmﬂ YﬂS'P Yater thn driedip vacue, dhen recrystalliseds,,
proceedi ng firéin 2 mEREVE Of etunbliand valeD(9HAIE pORER tiX 34Tl o@nd4sd)whit OMEralli soli$ i NQ

6- am no- éyl‘l di necar bal dehﬁ&&é}‘pre ared in a simlar manner to that

descri b | @2@omip: 228:22HC - WA} 1 tal amplpsis:- G563 1gHES-3:Mv83%- was pr epar ed

3 (6- arm no- Guftiladiy by PEODRIIRIC, (S 58] Rpls215 st oS BRERNGRRAMPLE 6 (2)
(R) -3-(4-{3-net hoxy-4 § (2- et hyl phenyl ) ur ei do] phenyl acetyl am no} phenyl ) -3
- ( met hanesOHRASRAKAP B2 -colump slubing witichegitanes isopriopanpl: ethanolstrifluoroacetic acid

(200:25:25:1) at a rate of 0.7 ml/min.

20 REFERENCE EXAMPLE 1
Methvl S-amino-(pvrid-2-vl)-thioacetate

A mixture of methyl 5-nitro-(pyrid-2.yi)-thioacetate (6.3g, Reference Example 2) iron powder
(12g), ammonium chloride (1g), ethanol (150ml) and water (150ml) was heated at reflux for 2
hours. The reaction mixture was cooled and then filtered through 2 pad of diatomaceous earth.

25  The filtrate was evaporated and the residue was subjected to flash chromatography on silica gel
eluting with a mixture of ethyl acetate and pentane (1:1, v/v) to give the title compound as a
yellow oil (3.0g).

REFERENCE EXAMPLE 2
30  Methvl 5-nitro-(nyrid-2-vi)-thioacetate
A mixture of methyl thioacetate (3g), diisopropylethylamine (8.14g), 2-chloro-5-nitropyridine
(5g) and dimethylformamide (50m!}) was heated at 80°C for 18 hours. The reaction mixture was
cooled and then poured into water (500ml). After stirring for 1 hour at ambient temperature the
mixture was filtered to give the title compound (2.03g) as a brown solid.
35



25 A mxture of

(R) - 3-am no- 3- (4-{ 3- net hoxy- 4[ 3- (2- met hyl phenyl ) ur ei do] phenyl acet yl am no} -
phenyl) - prypBagspg acid tert-butyl ester {100ng, Referen e 7(a)],
di chl or onet hane ?I Om) and triethylam ne (38ng) was sti ?‘%@%@%ﬁ%l ent
tenperature and then treated w th net hanesul phonyl chloride (22ng). After

stirring for 1 hour, the reaction m8ture was diluted with dichl or onet hane
(20mM ) and then washed with hydrochloric acid (20M, 1M, then with 30

sat urat ed aqueous sodi um bic l(r: onate solution (20m ). The organic |ayer was
dried over magnesi um sul phat ated to g| ve the title
E hy

conpoun@) (53§ 3-Ik ¢ ) = VAN e A aT-Y: T=Ya [Wate : Q&% Simlar
to Refepg Ie 6(a) but usi ng 3- ani no- 3- L
met hoxy2- t hyl phenyl ) ur ei do} phenyl acet yl am no} phenyl ) - propanoi ¢ aci d

tert- but\yﬂ“@%‘tOé?'“G“@XYHWl&tmnﬁnmnpheﬂyjdt)t}c #2idC{0.2¢; Refétenteh| Ori de i nstead
of net hppei I
:ﬁ?ﬂm‘h ﬂdhmh}léaﬁﬂ Wﬂg’?’ﬂ“ TapgrﬁlesﬁW')“tﬁ“el b'B] phenvl acet vl am n

3- (acet yl am no) - 3- 4- nmet hoxv- 4-
ol - \7 gj_)mt&gzol- -yl)-l 1,3,3-tetramethyluronium hexafluorophosphate (0. 85g),

PCT/ GBI 8ils0p3PyletBamiiie (0)54g) sl @ Behition of S.65-fnih&hirid3i) ,Jro biE heid ekl off
gl’ g_(r:neﬁghg& Ai] t%enrggﬂxample J(arﬂ m%lme[tl?ylflc?sn];aenll’lsen(gsﬂ)}Eﬁfter s{wnng?.at‘i}l)ng % T%r
met hoxyte#mE@tl(eromﬁﬂlbm-kpitﬂqdd)mmeardighpdnewktﬁﬁ%mhmﬂ@ Apha! )‘f' Propanoic

aci gate and benzo chl ori de
i nstg%ad[‘%?dp %&r{gﬁ%gu “5%%‘ l+aﬁ{°§'r"? e?ﬁé?gpb@' %?%‘%?P'é’d""e times “"“‘
3- ( benz ¥oten then pjith prige {-sltmwmamd.{rae Yesidwentds yubjérendyh Jiash odmhidpaply acet yl ani
no}- phenilicalREICRMAR With 3 fliktuleF & roceeding 1n a
manner Si mwlag ﬁ& ef ererllce Exa'frlgv'tg)h%thg'?agﬁ meﬁhg%orgéw?/ &tﬂé“’ﬁg‘f Ale 3. 10
met hoxyg‘n’f{-'u?%%é@ )y * Bhs9PMyr ei do] phenyl acet yl am no} phenyl ) - pr opanoi ¢ aci d
tert- butyI ester (Reference Exanpl e 7(b)] and pyri di ne 3-carbonyl chloride
|ns ad chlo e _there_was prepare

g (bﬁret @x@z’g ‘f % “i"ﬁ %fﬂf'&F&b‘l“ﬂH‘éﬁWé&&%wzno] phenyl ) - 3-
(pyr| d| ﬁ#—gﬂ@mm#w%&mml)ﬂmmm@m eta!iledert [Rkterdﬁthuwanﬁﬁucli)] thér5was
REFERENGFRpkitA { §4 v

met hyl pheny] ) ur e1 dol phenyl ace
ester A acic ethyl ester.
3- (4-{3-net hoxy-4-[3-(2- et hyl phenyl ) ur ei dol phenyl acet yl am no) - phenyl ) -

pr opgnoi.& a tert-butyl ester, Reference Exanple 8) in anhydrous

t et ?ghyé‘ﬁofﬁ?a o %@Jnﬁ“ib’““‘%é’g“"t(’ﬁ%gg ebﬁﬁmmmrvm (0.23g, 60%

di sper sPdéraminepyriés-ol)propinoicancil ethiybetes [Referende lmdﬁie Qd)]tﬁéréma?sﬁhéi{a?edOf ni trogen

for 30 BlE. Sehd:-405 SHERBRMRhEANaS eWIAcgnlammo ri%—%- tlon yes 2dded

anoic acid

tert-butyl

ethvl ester.

REFERENCE EXAMPLE 4

25 (a) 3-(5-Amino-pvyrid-2-vI)propancic acid ethvl ester

A mixture of 3-(S-nitro-pyrid-2-yl)propencic acid ethyl ester {0.8g Reference Example 5(a)),
ethanol (30ml) and 5% palladium on charcoal (0.13g) was stirred at ambient temperature under
an atmosphere of hydrogen for 7 hours, left to stand over night and then stirred for a further 24
hours. The reaction mixture was filtered through a short pad of diatomaceous earth. The

30 filtrate was evaporated to give the title compound (0.7g) as a green oil.

(b) By proceeding in 2 manner similar to Reference Example 4(a) above but using 3-(5-nitro-

pyrid-2-yl)-2-methylpropenoic acid ethyl ester {Reference Example 5(b)] there was prepared

3-(S-amino-pyrid-2-vl )-2-methvipropanic acid ethvl ester.

35



dropwi se to a solution of (S)-Nbenzyl-[err]-nethylbenzylam ne (0.82g) in
anhydr ous tetrahydrofuran (50m ) was cooled to -78[err]C, under an

at nosphere of m}zg)ﬁg treated with a solution of n- butyIP&f,éMAn
hexanes (1. 53 M. After stirring a further 15 mnutes at 25
-78[err]C the reaction mxture was poured into a mxture of ethyl -acetate
(200n1) and saturated aqueous amoni um3thl ori de sol ution (200m ). The
organi c | ayer was separat ed, then dried over magnesi um sul phate and t hen
evapor at ed The resi dye was subjected t h chr ogr a on silica gel
eluting wifh a '?%‘Bf?ﬁﬁrdg“gdf‘ i imiiv s'ﬁ'd'é'f‘ﬁlkég a%?ﬁ‘ﬁ\“é&b%ﬁ%g“{& viv) to
give a yel k-w\axﬁ:ﬁ&mr(@m-ﬁm)pena' badd aﬁgﬂemrakefeme By S(e)uthbnmh&pﬂ-led (50m),
then treat 6_vv|1hfo gnv nmc%éqh with warning to 60[err]C, then
treated wi "5g). The nmixture was stirred at
60[err]C for 15 mnutes then filtered through a short pad of diatonmaceous
earth. The filtrate was evapora%gﬁ_b%%@% and the residue was
partitioned between dichl oromethane an at urat ed aqueous sodi um

bi car bonat é)sol &43-NifrocnymidiZvilprangnoicagid ethyl esterse was dried over magnesium

\Srﬂl r)hat eI ag.dmmmmf mﬂnewbgaen9aet(ﬂesgt¢r£aaeedca%mmde procedufedofiABdd AS A
Ite Soll

P G b MedsChep 1992535, 3675) ant qpehefopymetylentziphecy phaekorsag (642 s c
Ex arrpl e 7( Q&luéﬁbl(lzmm) ﬂ@eNniN'thnb&E ftirkaind Beatexd at @fdx ©f 6 hours. After standing at

(S) nzyI .3-an n

(4- {3 hd% 5 't"‘r%ra%enytl"ﬁnﬁ'r%ﬁnffo“ﬁ svv%ﬁv'?{eege rgsﬁfugm%eﬁcﬁmpropano
ic acid terthsmmbat@mphest glica gélg)uting With dirkderemethang to meltbmsmgeu_m lar to
Reference Ex %1 e;,g,ago,,gut using 3-[4-(tert-butoxy-

car bonyl am n§§9 phenyl | - propenoi ¢ acid nethyl ester (Reference Exanpl e 35)

I nstead of 3-(4-{3-

met go?y t4 l(o(gyt ( ZBﬂm&hﬁbwﬁuéﬂlﬂnﬂrWﬁﬁGERMM(WMQW&MDV0pen0| c
aci ert - but y

(R 3- & ndeart Tﬂxfxrﬁfwf‘e'rsnf'm@m%*ﬁwgmeﬁcrrﬂﬁﬁ&ewefiﬁwas#%—a%%d et hy|
ester. (d) s hQig] i geranner simlar to Reference Exanple 7(a) but
usi ng 3-(4- (tert- but oxycar bonyl am no) phenyl ] - propenoi ¢ acid nmethyl ester
(Ref erence Exanple 35) instead of 15

3- (4- { 3- met (oxy-By frece¢ding in amapprsimjiay toReferratofirample stad abovebit nedghemipp-) - pr ope

noi ¢ acid t£plqa rmﬂryméf.s&eqpmamd ﬁ.%)smhkar bShde} focihirammaeﬂwmmaa%mst ead of
(S)-N-benzyl -Terr benzyl am ne ere was. prepare .

([err] -#et h¥ISBni ‘é»si@tr*érraﬂd{ﬁﬂ?

met hyl ester.

REFERENCE EXAMPLE 6
(a)  (R)3-{4-{3-methoxy-4-[3-(2-methylphenyl)ureidoiphenviacetviamino}phenv})-3-
' (methanesulphonylamino)-provanoice acid tert-butvi ester
25 A mixture of (R)-3-amino-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido}phenylacetylamino}-
phenyl)-propaneic acid feri-butyl ester [100mg, Reference Example 7(a)], dichloromethane
{10ml) and triethylamine (38mg) was stirred at ambient temperature and then treated with
methanesulphonyl chloride (22mg). After stirring for 1 hour, the reaction mixture was diluted
with dichloromethane (20ml) and then washed with hydrochloric acid (20mi, 1M), then with
30 saturated aqueous sodium bicarbonate solution (20ml). The organic layer was dried over

magnesium sulphate and then evaporated to give the title compound (SSmg) as a white solid.

®) By proceeding in a manner similar to Reference Example 6(a) but using 3-amino-3-(4-{3-
methoxy-4-[3-(2-methylphenyl)ureido}phenylacetylamino) pkenyl)-propanoic acid terz-butyl ester
35 {Reference Example 7(b)] and acetyl chioride instead of methanesulphonyichloride there was

prepared 3-(acetvlamino)-3-(4-{3-methoxv-4-[3-(2-methviphenvl)ureidolphenviacetviamino}-




20 REFERENCE EXAMPLE 8
3- (4-(3- Met hoxv-4-[ 3-(2- et hyl phenvl ) ur ei do] phenyl acet yl am no] phenyl ) - pr ope
noic acid tert- butyl ester A m xture of B98/03294
4- { 3- met WOAP2AB 3 (2- et hyl phenyl ) ur ei do] phenyl acet yl am nc) -1 odobenzene
[4.09, Reference Exanple 9(a)], palladiumacetate (50ng), :
tri-(o-tolyl)phosphine (125ng) and 825 tributylamne (1.85g) in anhydrous
di net hyl fonnanide (10mM) was treated with tert-butyl acrylate (1.0g). The
reaction mxture was sti rred at 100[err] C under an atnosphere of nitrogen-

: pangic agjd reasch fesiefom tenperature and then poured into a mxture
of et hyl acet ate (50n1) and hydrochl oric acid (50n1 1M The resul tant

solid was filtered and washed se ntlallé%vv#ﬁi rtlossﬁ% sat ur at ed
aqueou socﬁﬁ!’t’?ﬁ’%ﬁ"%‘éﬁ‘bbﬁ&"&'é‘&"ﬂ ferepst ErPmplef@ e'('ﬁif'ﬁ e 30

relsi guﬂemm-dmi(ad\eupmﬁenyumuu?hi@lagetymnmh}ohénympeommmﬁmdn-@ﬂtyﬁg)er as a white
sol i

4- [% NB}RESWRE%I%%NE%“E zg’ale': rl%'/) ur "étle%loﬂ]r E'ﬁtehﬁ'wulg %“;*lél%'%eo a wasobenzene A

m Xt ur prepdre®3-fhehivvis ~ BERG XA Orixem Iphrenyiiwdidd] prenyiacetvis deid (2. 90,
Ref er ep f‘r-ml’ of. hydroxybenzot riazole (2.139),
1- (3- d#&%r%ﬁrﬁ%hyl carbodiimde WO 99/ 23063

PCT/ GB98/ 03294 84 (2.67g) and dii sopropyl et hyl am ne (3.6g) in anhydrous
di met hydyf Orm%d.ﬁéﬂmaaumuﬁma& m‘emée ExdinploOct@PERE biikpS-4ntind-39- 6 Af t er

t t anb t h tl
Zoaﬁéa?q%ﬂ%%nﬁdz%‘ T res s T AR PR U RGP S, o 50m
1M . ThReféresdd Exsuigle %(an land mm‘e+3|—¢elroeyl chlaridd nhﬂadw&mh&ahmmmmhlmdey with

! P ier i

and di f
conpouriph d panigic AoiA fe: h p. > 200[err]C (b)
proceedl ng in a manner sim I ar to Reference Exanpl e 9(a) but using

4-[ 3- (2- met hyl phenyl ) ur ei do] phenyl acet i alel d (2.99, prepared as described
i n1Bxanpl e 21 of 10 I nter pllcatlon Publlcatlon No. WO

96/ 229§ | pBtBeined3. @mbﬁm&ﬂ »- honvis aylly| acetic
acid, there was pre [3-(2- rrethyl phenyl)ure| doI

phenvl acet v ¢ seifrerton ‘l““. REFERENCE EXAMPLE 10 15 (a)

3- ( n- BuA yispevsinmdf B({Z-methoxset-FclRymethyigheyyDurridolphenytasetylaiminokplayisheny | acet yl am
i noj - pﬁ}%ﬁ%lnl atll WWI Qsté}?i.ﬁk Réfetentix¥inpR 8] if lanhydrous tetrahydrofuran (S0ml)

20  was treated with sodium hydride (0.23g, 60% dispersion in mineral oil) and then stirred under

an atmosphere of nitrogen for 30 minutes to produce a yeliow solution. This solution was added
dropwise to a solution of (S)-N-benzyl-o-methylbenzylamine (0.82g) in anhydrous
tetrahydrofuran (50ml) was cooled to -78°C, under an atmosphere of nitrogen, treated with a
solution of n-butyl lithium in hexanes (1.55ml, 2.5M). After stirring a further 15 minutes at
25  .78°C the reaction mixture was poured into a mixture of ethyl acetate (200ml) and saturated
aqueous ammonium chloride solution (200ml). The organic layer was separated, then dried over
magnesium sulphate and then evaporated. The residue was subjected to flash chromatography
on silica gel eluting with a mixture of ethyl acetate and dichloromethane (1:4, v/v) to give a
yellow foam (840mg). This material was dissolved in ethanol (50ml), then treated with formic
30  acid (3ml) with warming to 60°C, then treated with 10% pailadium on carbon (0.5g). The
mixture was stirred at 60°C for 15 minutes then filtered through a short pad of diatomaceous
earth. The filtrate was evaporated to low volume and the residue was partitioned between
dichloromethane (50ml) and saturated agueous sodium bicarbonate soiution (50ml). The organic
phase was dried over magnesium suiphate and then evaporated to give the title compound
35  (360mg) as a white solid.



A m xture of

3-am no- 3- (4-{ 3- met hoxy- 4- [ 3- (2- met hyl phenyl ) ur ei do] phenyl acet yl am no} pheny
1) - propanoh‘;o §a&3tert butyl ester 153ng, Reference Exanphgceisiizds
but yr al dehyde % my), sodium acetate (16ng) and 4A nol ecul ar sieves (0.2Q9)
in methanol (5m ) was stirred at anbient 20 tenperature under an
atnpsphere of nitrogen and then treate® with sodi um cyanobor ohydri de
(13ny). After stirring for -1 hour the reaction m xture was treated dropw se
wi th hydrochloric acid (0.5m, 1M then poured into 10% aqueous potassium
carbonate solution (10m). The m xture was extracted with ethyl acetate
(30m ). Ths) or Gnpiaceeding n mmacklmlantm&eremgmaﬂqm)&ut ypimgt e and t hen

evapor at e Il i ca gel
Lo AP MRSk i LRl <

yel | ow f od#s : H plphinphureidolphenyings ) 0 1 E

10(a) t M]ik.ng benzal dehyde |nstead of butyral dehyde t here was prepar ed

3- benzvl anTmo- 3- (4- (3- met hoxv-4-[ 3- ( 2-

met hyl phenvl ) urei dol phenyl acet yl anm no} phenvl ) - propanoi ¢ acid tert-butyl
ester. 30 ¢f) By p%ee&r:ew&ﬂmﬁr dimdilfk taameﬁce&:kmﬂlam)tm Rﬁfgeatmﬁﬂ-bawml e
10(a) but usi ngl | acet al de e wft(taa buﬁ%l kc&g;%t 4 t}gr“e Jhas

pr epar ed 3“(%" 3m e -_p[-?er(of : methyl ester eerence e stead of 3-(4-{

net hyl phe méthcwak[m—mhﬁﬂyhaﬂmmﬁcﬂpnenﬂiq;ithdo)wﬂnﬂ)awmﬂyhﬁd fayribatyl @ey - propan

oi C

3- (4(3- Met texy - 4 [ 3- 2- et hyl phenyl )urei do] phenvl acet yl am no} phenyl ) - 3-
(norpholin-4-yl)-propanoic acid tert-butyl ester A solution of norpholine
(87mg) in anhydrous tetrahydrofuran (10m ), cooled to -78[err]C and 5
under an af®rosghidreceestingip 8 mapuer simflaxto Retersnee Examply 7(3) b meing Hig-Gort- - butyl

lithiumi nmm&y(a%&yﬂmﬂ frdfencidbdi®iethitiestéd (RPFerdhee ERERPIE 38y idsREa d5 M nut es

tSP IGI‘ Tegt SLS-}S S eat ‘?g(z lﬂﬁt?@f)h@lﬁ&& f]anfygac?ttﬁlagxgmﬁ)‘xgn% -Cpertgpe;glg angi(} ler?at ing a

met hyl phen yht)/wser dnl] (sthaaﬂbgphﬂmme)bptMruy (»memmemymmnamt butyl
Ayl iold drof y )

ester (0.2 Ref er ence,
sodi um hydiﬂﬁg ?sé’éer'r’ﬁ" ]

at nospher e methvhester.ogen. The resultl ng m xture was sti rred a further 30
mnutes at -78[err]C then poured into a m xture of ethyl acetate (50m ) and

20 REFERENCE EXAMPLE 8
3-(4-{3-Methoxv-4-{3-(2-methviphenvllureidolphenviacetvlamino} phenvl}-propenoic acid ferr-
butyl ester

A mixture of 4-{3-methoxy-4-[{3-(2-methylphenyl)ureido]phenylacetylamino}-iodobenzene {4.0¢,
Reference Exampie 9(a)], palladium acetate (S0mg), tri-(o-tolyl)phosphine (125mg) and

25 tributylamine (1.85g) in anhydrous dimethylformamide (10mf) was treated with fert-butyl
acrylate (1.0g). The reaction mixture was stirred at 100°C under an atmesphere of nitrogen for
4 hours then cooled to room temperature and then poured into 2 mixture of etl;yl acetate (50mi)
and hydrochloric acid (S0ml, 1M). The resultant solid was filtered and washed sequentially with
50m1 portions of saturated aqueous sodium bicarbonate solution, water and diethyl ether. The

30 residue was dried under vacuum to give the title compound (3.6g) as a white solid.

REFERENCE EXAMPLE ¢

(a) 4-{3-Methoxy-4-{3-(2-methviphenyureidojphenvlacetvlamino}-iodobenzene
A mixture of 3-methoxy-4-{3-(2-methylphenyt)ureideiphenylacetic acid (2.9g, Reference

35  Example 31), 1-hydroxybenzotriazole (2.13g), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide



saturated aqueous sodium chloride solution (50m ). The organic |ayer was
separated, then dried over magnesi um sul phate and then evaporated. The
residue was triturated with diethyl ether to give the tj SREPeUNd
(165mg) . a%OEM? e solid. 15 (b) ~ By proceeding in a n%(tr';ir@? sinmlar to
Ref erence Exanple | (a) but using N-nethyl pi perazine instead of -norpholine
there was prepared 3-(4-[3-net hoxv- 4843- ( 2-
met hyl phenvl ) ur ei dol phenvl acet vl am nol phenyl ) - 3- (4- net hyl pi perazi n-1-vl)-pr
opanoic acid tert- buta/ll ester, 20 REFERENCE EXAMPLE 12 &a) .
(R) - 3- b&fZe)\and diisepropyigthylaming (3-fig) ipanbydzoys dimsthyiformamide C0mb waysatedneny| acet vl
é ami Ro),v-.tp4la.em[ 3Hig&r(ﬂﬂ%m;))mr‘]er&ﬁrl;ihm_Ehyihntﬁaﬁﬂli-atﬂre&‘_éﬂ lstl_:ioi_ikg tiefreaction .

- met hoxy- 4-[ 3- (2- net hyl phen rei do] phe etic.aci . prepared as
25 dosbrree P AR R el bl st PO A Py hre de
(40ml) , THeekSiltannsolid wasiilivesdand thea wgshed seqaentibliyowitheidng poptiens of sdthrptedi t h
O (7-azabenzot ki azol -.| - , - ; 2 roLge]ey ophosphat e
(1. 530) Mo rue S clonsy dcaiods wineh snd Sl Folel b4 UMV GG ol
(R) - 3- beamenl ta giveithe Hti¢ compound($hA32) 94 3 light brown eolid, mei T2ME€-hy| ester {2.0g,

Ref erence Exanple 13(a)] in dinethylformam de (10m ). After stirring for 45
m nutes at anbient tenperature the 30 reaction mxture was evapor at ed.
The resi(blue Byproceedinginpe WagmRr sigmitarto Refsrspee)Example RAIPWOEING i ¢ acid (10mM, 1M

was  addediRmethfiph&lyBRréRofphenylayetic XN@ 2V XrtgaPed R Uesciibddan Efangglélitdie i nsol ubl e
mat eri al was washed t hr ' ]

. ee ti W t r m ) th dried j.n_vacuo to

gi vé-0 hdnternagignal Bﬂﬁﬂ&?&“‘&&°ﬁ‘ﬁ‘§‘é"%ﬁ§%§?’%&’§% "%%“d °?'? t"“’B‘fjlsﬁfF'oc eeding in
a nmannerméhylplenyi)reddiptieaylacetieacidl there vens pekpaned ii4-[3Q inmghylpheDubfioR6 3

PCT/ GB98/ 03v %ﬁwﬁ& olo'd Agst vyl am no- 3- (4- am nophenyl ) - propanoi ¢ acid net hyl
ester [%Mb)] t here was prepared

(R) - 3-acetyl am no- 3- (4- (3- net hoxy-4-[ 3- (2- met hyl phenvl ) ur ei do] phenyl -

acetyl am no) phenyl ) - pr opanoi REFrERENCREWMMEIE &Y - 5 (c) By proceedi ng
in a manner simlar to Reference Exanple g but [ .

(R) -Bibeltry| GrciigG ZeRirme thoxy: ; AR RIS meiviotn ~mera-tet hyl ester
[ Ref erence epr epar ed -

Exgheiieprdiinil heid Rertatviiesser
(R)-3- beRZnYiylxtgl)'(evo(ig-raQl?nr}ryi-a%-q‘%fh%iﬂﬁ(é—_mnx%_&@'l)ﬂf'egd%ip(hgﬁylacetylamino}phenyl)-

propanoic acid ferz-butyl ester [S3mg, Reference Example 7(b)], butyraldehyde (14mg), sodium

acetate (16mg) and 4A molecular sieves (0.2g) in methanol (Sml) was stirred at ambient

20 temperature under an atmosphere of nitrogen and then treated with sodium cyanoborohydride
(13mg). After stirring for 1 hour the 'reaction mixture was treated dropwise with hydrochloric
acid (0.5ml, 1M) then poured into 10% aqueous potassium carbonate solution (10ml). The
mixture was extracted with ethyl acetate (30ml). The organic phase was dried over magnesium
sulphate and then evaporated. The residue was subjected to flash chromatography on silica gel

25  eluting with ethyl acetate to give the title compound (44mg) as a yellow foam.

(b) By proceeding in a manner similar to Reference Example 10(a) but using benzaldehyde
instead of butyraldehyde there was prepared 3-benzvlamino-3-(4-{3-methoxv-4-[3-(2-

methvlnhenvl)ureidolp_henvlacetvlamino}nhenxlL-pronanoic acid ferr-butyl ester.
30

(©) By proceeding in a manner similar to Reference Example 10(a) but using
phenylacetaldehyde instead of butyraldehyde there was prepared 3-(4-{3-methoxv-4-{3-(2-

methxlphenv!)ureido]p_henvlacetvlaminomhenvl]-3-(2-nhenvlethvlamino[—nronanoic acid ferr-
butvl ester,

35



met hyl phenvl ) ur ei dol - phenvl acet yl am nol phenvl ) - propanoi ¢ acid nethyl ester.
10 (d) By proceeding in a manner simlar to Reference Exanple 12(a) but
usi ng (R)-3- ul phonyl am no- 3- (4- am nophenyl ) - pr opan GRsgdheqEL hy|
ester [ Ref er‘g gag%@arrpl e 13(d)] there was prepared Pefi

(R) - 3- phenyl sul phonvl ani no- 3- (4- { 3- met hoxv- 4- [ 3- ( 2-

met hyl phenyl ) - ur ei dol - phenyl acet vl ani r§} phenv ) - propanoi ¢ acid met hyI

ester. 15 (e) By proceeding in a manner simlar to Reference Exanple
12(a) but using (R)-3-(pyridine-

3--car bonyl am no) - 3- (4- am nophe%&%%m d nethyl ester (Reference-
Exanpl e 1%)e) | 3-{4a3¢Met henyljureidolphenylacetvlamino}phenyi)-3-

(R) -3-(pvriding- d’ste’(‘_ﬁ“ l?‘ et hoxy- 4-[ 3- (2- met hyl phenyl ) -
ur ei do] phenyl a acid nmethyl ester. 20 (f)
By proceeds soglt:nnofanqmme¢(8%lnghl¢ enhydroustetiraiydrobeartit omid canldidf B Gadd US| ng

(R)-3- prungér'lﬁ a«@w{mwﬂmﬁa wm%@a.&m?mél.gu RERRA REngCl d Met hyl

Ref erence ere was prepa
(R) - 3- ( pvrP-8inkh 25M)-cAfiteyatimipk at787G Jor 35 minufes themittupeyvad trpged droprdsewithphenv| ) -
ur ei dol ph%ml.aﬁﬁw.lcmrsmk.@&lﬁguls&nwsqaﬁm&mgxé n‘i@?ﬁo%l’.k-f ter. 25 (g) By

proceeding in manner simlar to Reference a) but using

(R -3-(N ae%!mheﬂﬂbfml-amnmb’em-wahwﬂbpwemcyﬂg et pster 635 net hyl ester
[ Ref er encm&aﬁmmﬂpﬂ&)ﬂ wk ﬁ tmymﬁw miux) with sodium hydride (58mg of a

(R - 3- etvl -nmet hvl am éi?» l3 &2 met hvl henyl ) ur ei doj -
phenvl cet ﬂ?"ﬁff]‘“ﬁﬁ'éﬁ\'ﬂeﬁa ‘15’5 o Mo (4 4 l“ﬁV’ﬂ % d éf“““?,'tﬂ'“ XUy v By

proceedi n gmmd a ﬁmmnm minkRs ita18°c meRa&&é«a'n&e nkiXtB i ezhﬂla(:e’tate (50il) 4Rd NQ

R) - 3- (N-nmef hanesul o ani naphen r.opanoi.c acid
I(TE% hy| ( estsggun?wg? nr %Yug(gﬁr%}ﬂ oilvg}(xﬁ?%()n@he}:ee O%Ilcolg reégg s)éﬁfratecP aln:n dneda
(R -3-(N mygm;gggmlp srdphate-amd thisy bvapbmtsll - Bhe(rdsidue was triturated with diethyl ether to
{ 3- met hoxvgé- it Sadexo M 8& vag],%ﬁégg,] phenyl acet vl am no] phenvl ) - pr opanoi c
Nt benddaBhi ({i3RR1

acid nmeth
Pcri/ Cﬁ%/ 13294 87 (i) By proceed| ng in a manner simlar to Reference
Exanpl e 12¢f) Bytproteédidg in a manner similar to Reference Example 11(a) but using

L e e Ak o BB ™ 7

(R) - 3- [ ( 5- methity Juyxip opyia : R34 nipe ropanoic acid tert-

(4-13-net hg 43- (2 rret hyI phenvl ) ur ei dol phenyl ] acet yI am no} phenyl ) - pr opa
noic acid Tﬁé‘?‘fé*' ester. (i) By proceeding in a manner simlar to
Ref er eA®e Exanpl e 12(a) but using

REFERENCE EXAMPLE 12

(a) ‘R)-3-benzoviamino-3-(4-{3-methoxy-4-[3-(2-methyiphenyl)ureidoe]-phenvlacetvl-

amino}-phenvl}-propanoic acid methvl ester

A solution of 3-methoxy-4-[3-(2-methylphenyljureido]phenylacetic acid (1.52g, prepared as

25  described in Reference Example 31} in anhydrous dimethylformamide (40m!l), under an
atmosphere of argon, was treated sequentially with O-(7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyiuroninm hexafluorophosphate (1.84g), diisopropylethylamine (3.4ml) and a solution
of (R)-3-benzoylamino-3-(4-aminophenyl)-propanocic acid methyl ester {2.0g, Reference Example
13(a)] in dimethylformamide (10ml). After stirring for 45 minutes at ambient temperature the

30  reaction mixture was evaporated. The residue was treated with water (150ml) and hydrochloric
acid (10m¥, 1M) was added to the aqueous slarry. The mixture was filtered and the inseluble
material was washed three times with water (S0ml) then dried in vacuo to give the title

compound as white solid (2.53g).

35  (b) By proceeding in a manner similar to Reference Example 12(a) but using



(R -3-[(thi ophene- 2-carbonyl )-am nol - 3- (4- am nophenyl ) - propanoi ¢ acid

nmet hyl ester [Reference Exanple 13(j)] there was prepared

(R-3-[(thio 2- carbonyl ) - am nol - 3- (4-{3- met hoxv- 4-{

(2- et hyd %’?gur ei dol phenyl acet yl am no} phenyl) - pr opar%'r(,:é%gll 94mst hyl
ester. (k) By proceeding in a manner simlar to Reference Exanple 12(a)
but using 86

(R) - 3-[(4- et hoxycar bonyl benzoyl ) - am no] - 3- (4- am nophenyl ) - propanoi ¢ aci d
met hyl ester (Reference Exanple 13(k)] there was prepared

(R) - 3- [ (B-setyipmirest-orninaphery Bpropangic #id methylgster;[Beference Example 13(b))

{3-net h%Ve“asﬁﬁeﬁa?eﬁMﬂgijﬂﬂﬁhdﬁﬂxﬂhﬂﬁ BaRIpeavGl L ) - propanoi ¢
acid matah I eg‘te anmc&/udo ei%QtLrng In a manner simlar to Reference
Exanpl e

(R -3-[(3, 4-di mret hoxybenzoyl ) - am no] - 3- (4- am nophenyl) propanoi ¢ acid

t hyl t | y
ETE) " er 8? proce ed{ ggxfenz%{h‘é S.Eiimpksfgﬁée %meqg(g) BiRSsRy epare
met hox Yﬂ{@b(nzylmﬂ%tmhemﬂ-acmnmﬁqmmaweaw methyledteHiBefpkencer opanoi ¢

aci d MetgylpRISE)} thekd Was pﬁ%aﬂfi @@%@g&rﬁon@ﬂmrs-mmea&%a ﬁngf erence
Exanpl e 12(a) but usi ng -3-ace am no- 3- (4- am nopne anoic acid
met hy| Juaetin repyureldopDARENVIACEIVIAMING ; BRENYI)-PUQ AN0iIC S acl methyl ester.

3-net hyl t h| 0- 4 (3-(2-net hyI phenyl ) ur ei do] phenyl acetic acid (Reference

Ex I 5

(R?- 4 )(ill "ﬁ‘lff‘\g?'iﬂgf ?—E?ﬂff pilps fo Refpronse Example,12() Wt 85102 ) ur ei dol phenvi -
acet vl arﬂm&bp&wlsmbhwtapm@i-(&amouhmbhydpawt @id métingl esterffRefprenccedi ng in a

manner ?éﬁ]ﬁp?ern d@_ gﬁ% @EW Ri1P. en lg'\(l on Ininld%i ﬁne oxy-4-[3-(2-

(R-3-a nop

Ex arrpl e reido}- hen lacety ammo ropanoic acid methyl ester.

3 rret hyl sul phi nyI 4- (3 (2 rret hyl phenyl ) ur ei do] phenyl acetic acid [ Ref erence
le 16(a)] therg ared . L

(R) %8 acéty ‘ﬂ&“&“"{%“f %w‘gm"&ffw“ Frample 136 Byt nsing Horyeyridies ol -

phenvl acmbaﬁmiqobqwhhoﬂremnmpmomd mmiyhgsker (Rdrm::ce 35ampl( 3(e)] By

[ Ref erence

pr oceedi A , ) ng
(R - 3- ac{ei'?'\'falv‘z';lrng - id - B SBUPIYY et er ence
Exanpl e %reido '

PCr/ GB98/ 03294 88 and

:éxgEt {)] gl ?ﬂl;l( El)}(}) n %;L 3 Z'iﬂr;g%'gﬂé'gg ?or%lflrlél{eg dol [Reh 1e2r(] Ibﬁ'tC ues;[nlg ((:R)?'S(i(lp():'lri inRee-f erence

(R - 3 ac %mbmﬁm:ﬁ)-(s%(ﬂnmw;wbqnhb @il méthiyBeste? [Reference Example 13(f))

met hy! phanleu;.?-%,%g 2(bYhBEEL Y AT RRRIERN SREARRNC EoE PRI o5t b

5 (p) 2(a) but

: atid metiy] esRr.( 4- am nophenyl ) - pr opanoi c
acid methyl ester

25 (g By proceeding in 2 manner similar to Reference Example 12(a) but using (R)-3-(N-acetyl- -
methylamino)-3-(4-aminophenyl)-propanoic acid methyl ester [Reference Example 13(g)] there
was prepared (R)-3-(N-acetvl-methvlamino)-3-(4-{3-methoxv-4-[3-(2-methviphenvl)ureido}-
phenvlacetvlaminotphenvi)-propanoic acid methvl ester.

30 (h By proceeding in 2 manner similar to Reference Example 12(a) but using
(R)-3-(N-methanesulphonyl-methylamino)-3-(4-aminophenyl)-propanoic acid methyl ester
[Reference Example 1_3(h)] there was prepared (R)-3-(N-methanesulphonyl-methyvlamino)-3-(4-

-methoxv-4-13-(2-methviphenyl)ureido]phenviacetvlamino} phenvl)-propanoic acid methvi
ester.

35



{Reference Exanple 17 (a)] there was prepared
(R)-3-[2-(2-met hoxvet hoxy) acetyl am nol - 3- (4-{ 3-

met hoxv- 4- [ 3- éZ net hyl phenyl ) - ur ei do] phenyl acet yl am no} phe, )G)ng,{s%anm C
acid met hyl ¥9¢ 06310 (q) By proceeding in a manner simlar

Ref erence Exanpl e 12(a) but using

(R) -3-[(tetrahydropyran-4-carbonyl)am&io] - 3- (4- am nophenyl ) - propanoi c aci d
met hyI ester [Reference Exanple 17(b)] there vvas pr epar ed

(R -3-[(tetrahvdropyran-4-carbonvl )am nol -

13- met hox ) 4- { By procesing,ip|a sraapsy|simily f@lﬂfﬁﬂwﬁﬁﬁ?ﬂal‘?é?@ bit1%i8g phenyl ) - pr opanoi ¢
aCI d net h ;..faﬁ&ﬁewyﬂ.&x{zﬁDa-s-carbBuyxpmﬁ.qectwemoﬂ‘eaymmmmsmmn{earyn dster Ref erence

npl e 1 a but, usin
(R) s [ ( pyReTersnse @Hﬁ%@&rﬁ?ﬂ"ﬁ“ﬁm{“
met hyl wrethex ; yRred AR podanoi
(R) - 3- (pvrlda2|n 3- carbonvl) am noI 3-(4-(3- methoxv 4-[3-
(2- met Ryl fayl ) - ur ei do] phenvl acet vl ami no]j phenvl) - pronanoi ¢ acid methyl
ester. 20 (s) By proceeding in a manner simlar to Reference Exanple

12(a) but ysing di ilar to Ref Example 12 bt
(R -3-[(pyri dazrﬁm\g,eecgrb amannfrasml ‘na(l)']o- 3-e(réellrlczeimmr?:)pe (a) ) uf)’? opanoi ¢ acid
(=

met hyl es t(g}B-[(mFmr@ﬁm|Eo)f7((i-@ﬂnog_\lﬁwl)-propano:c acld methyl ester [Reference
’ o host

4-[3-{2- Wﬁéthbﬁh%)ylbwe%elpaeb ph@ngl
Exampl e 21 of I nt ernat i ah Pat ent

t her e ¥as reidolphenviacety amlno
(R -3-[(pvridazin-3-car bonyI ) -am nol - 3- (4-[4-[ 3-(2-net hyl phenvl ) ur ei dol phen
vl acetyl - phenvl [ Co AG] . By proceeding
o B TSNkt 980080A% & TR Dl Pl s

(R -3-(be n(m%[@mmxy@rt(ommwwmw-ﬁ-miegx&mi)cprmmeﬂ@tn;thylestsler

[ Ref er enc (5@&%94 Exa}.g(eéﬁdq Hire wid prepheeh g?(iumath%&&bmyubwzﬂ @i]m]g}%n

acetic aci pr epar e escrl bed in arrp e niernatrona at ent
Appl i ¢ i ofd-1m aylphenyl-urgidolphenylacetviaminoiphen

(R) - 3- (benzsgeyj am no) 3 (4 [4 [3 (2 nmet th phenyl )ure| doI phenvl acetyl am no} ph

envl)-propanoi ¢ acid nethyl ester. 3 5 (u) By proceeding in a manner
simlar to Reference Exanple 12(a) but using

(R) - 3- [ (4- @et hdByywracehlingih b uiasreo yimiianto Felerddce Example i2(pHahyding- pr opanoi ¢ aci d
met hyl ~est ?9 g 4{( 4\54@ %‘%&3&%\)& no]-3-(4-ammophemg) propanolc acid methyl ester

2 Qc ~ 3.bed in
at1on Pu t| on No. WD 96/ 22966)
e

ropanoic acl metiatl ] ester,

PCTI GD98/ 0 rence
4-13- (20 rremefﬂrmeﬁﬁﬂn‘ﬁww‘]ﬂvf%ﬁww&é 68) 3G din : &8-i bed in
Exanpl e 21 nRfhok kiR bRnvia cbﬁatnm h ' hme&.d\{aemw&t%( 22966)

(m) By proceeding in a manner similar to Reference Example 12(a) but using
(R)-3-acetylamino-3-(4-aminophenyl)-propanoic acid methyl ester {Refercnce Example 13(b)]
25  and 3-methylthio-4-{3-(2-methylphenyljureido]phenylacetic acid (Reference Example 15) there
was prepared @-3-aceglamin-o-3-§ 4-{3-methylthio-4-{3-(2-methviphenvhureidojphenyi-
acetviaminotphenvl)-propanoie acid methvl ester. '

(n) By proceeding in a manner similar to Reference Example 12(a) but using
30  (R)-3-acetylamino-3-(4-aminophenyl)-propanoic acid methyl ester [Reference Example 13(b))
and 3-methylsulphinyl-4-{3-(2-methylphenyljureido}phenylacetic acid (Reference Example 16(a}))

there was prepared (R)-3-acetviamino-3-(4-{3-methvisuiphinvi-4-[3-(2-methviphenvlureido]-

phenviacetviamino} phenyl)-propanoic acid methvi ester.

35 (o) By proceeding in a manner similar to Reference Example 12(a) but using

(R)-3-acetylamino-3-(4-aminophenyl)-propanoic acid methyl ester [Reference Example 13(b)]



there was prepared (R)-3-1(4-nmethoxycarbonyl butanovl)am nol -3-(4-( 3 (2-
met hyl phenvl ) ur ei do] phenyl acetyl - am nol - phenyl ) - propanoi ¢ aci d net hyl
ester. 5 (v) By proceeding in a nanner simlar to Reference Exanple 12(a)
but usi ng WO p912386% nophenyl ) - t et r ahydr opyr an- 2- one ( Ref erRGHEPEEDI e 20)
t here was prepared
4- (4-{3met hoxy-4-{3-(2-net hyl phenvl ) ggei dol phenyl acet vl am no] phenyl )-tet rah
vdropvran 2- one. 10 (w By proceeding in a manner simlar to Reference
Exanpl e 12(a) but using ethyl 3-[4-(N nethylam no)phenyl]-butanoate
(Ref er enag 3WEh&&)MheFtheﬂﬂ)ﬂWoﬁd‘enylacetlc acid (Reference Example |
3-14-((3 {L‘(‘i’t Qr)é\v/vis l%par§ th Ilm L6l iurml ]4_ yl'I-N-nmet hvl am no)ph
envll]- HOT'E At ﬁ%ﬁes%r‘%%ﬁ%g in a manner
simlar pifenyliureido|{3 cetyls ‘ enaneic deid wethyhiesterpheny| ) - pent anedi oi ¢
acid di-et hyI ester [Reference Exarrpl e 36] there was prepared
3- (4-{3-net hoxv-4-[ 3-(2-nmet hyl phe ur ei do[ phenvl acet yl am no} phenvl) - pent a
nedi ¢ ¢ @ki d Byjprocgedingin églaE’Fe"s'Eﬂ"'(%}/')‘zef"W Brampledd(anbutivging nanner sinilar to
Ref eren C& ﬁmhﬁhaﬁétﬁaxyhbl&ylhiﬁinﬂm-(%ﬁrpilélﬂt)-propanou: acid methyl ester _
car boxypyr | nez e'BZ’m; l am noh 4- opheny 3 pr opanoi ¢ acj.d

| ot by ReteEiagt m@f wers et ot e e
3[(4carnbmw thyBher plRnYise i i .
(4-{3- et hoxv4-[ 3- (2 rret hyI phenvl )urei doI phenvl - acet yl am no]
phenyl ) - pronanoi c acid di- 25 met hyl ester. (z) By proceeding in a
mannd® sigxi | aBy procemliiginamaanensigisr to Referepce BExamplesi2(r) bpRising3- [ 2, 2- di -
(hydr oxy pBlatygkor&y Q%sa.quamo a...am{.é}.wm“mmbﬂ%r),pmeaaameﬁlyﬁ&teri met hyl

ester [Reference Exa (e t here was prepare

3-[2. 2- dikqfﬁmr Ewwré't )} ‘bF’GﬁréthP“&Méﬂi%‘H@x—@Mé*—“MMﬂ-

met hoxv- 43.d 3 opanoi ¢

acid met ester (aa) Byproceedl ng |n a manner sim I ar to Reference
Exanpl e i-é{-a) but using (R)-3-[2-(4-
met hgb- pi perazin-1-yl)-acetyl am nol - 3- (4-am nophenyl ) - propanoi ¢ acid net hyl

~ester [ R? her eﬁf ro@%ﬁﬂE ke rhdrdndy snﬁmrtgkxﬁ%n&rﬁgﬁfl@ QIZ(? but usu%f

(R -3-[2- % perazi n-1-vl }-acetvl am no

met hoxv- 4 {'331(@21%{‘ RreeyDaminel- daminophenyl- BB’@P%‘%‘HM‘M%WW‘fﬁ‘FBﬁSanm c

aci d net khm§ie 1HE)] there was prepared (R)-3-I(pvridazin-3-carbonyl)-amino}-3-(4-{3-methoxy-4-[3-
2-methylphenvl)-ureidolphenvlacetviamino}phenvl)-propanoic acid methyl ester.

20
(s) By proceeding in a manner similar to Reference Example 12(a) but using
(R)-3-[(pyridazin-3-carbonyl)-amino]-3-(4-aminophenyl)-propanoic acid methyl ester [Reference
Example 17(c)] and 4-[3-(2-methylphenylureido)}-phenyi acetic acid (prepared as described in
Example 21 of International Patent Application Publication No. WO 96/22966) there was

25  prepared (R)-3- idazi i
mﬁpﬁeﬂm&ﬁ_—m

® By proceeding in a manner similar to Reference Example 12(a) but using

(R)-3-(benzoylamino)-3-(4-aminophenyl)-propanoic acid methyl ester [Reference Example 13(a)]
30  and 4-[3-(2-methylphenylureidc)]-phenyl acetic acid (prepared as described in Example 21 of

International Patent Application Publication No. WO 96/22966) there was prepared

acid methv) ester.

35  (v) By proceeding in a manner similar to Reference Example 12(a) but using

(R)-3-[(4-methoxycarbonylbutanoyl)aminoj-3-(4-aminophenyl)-propanoic acid methyl ester



WD 99123063
PCT/ (3B98/ 03294 90 (ab) By proceeding in a manner simlar to Reference

Exanpl e 12(%% sing (R - 3-[2- PCT/GB98/03294

(car boxynet é%éacetyl am nol - 3- (4- am nophenyl ) - pr opan0| c acid rret hyl
ester [Reference Exanple 17(g)] there was prepared (R)-

3-[2- (car boxynet hyl oxy) - acet yl am nol - 8 (4- { 3- net hoxy- 5

4-[ 3- (2- met hvl phenvl ) ur ei do] phenvl - acet yl am no} phenvl ) - pr opanoi ¢ aci d

di -met hvl ester. REFERENCE EXAMPLE 13

(R) - 3- bentReferennt 'ﬁemle(i&lﬂaﬁﬁﬂ%ﬁmﬁwwd&w&%my@mﬂ Aol (pyepagedasr A sol ution
of (R)-3- &egarn,ea ?nmm feey aﬂbuhmsm?dmw = mm);mmmwwmm) aci d met hyl

ester 10 g | . ( | t hyl.formam de (50m ), was
treat ed V\}"F'f?“[?é ?’8 o R o N T Brfe (1.56n1). After
stirring gmethetptin g__m_ireiiigmm g_lﬂfnﬁtnlﬂnﬂﬁm’ﬂmgﬁgmﬂ hethmnextwre was evapor at ed

to drygess and the resultant solid washed with water before being fried in
vacuo.  The resulting white solid (3.8g) was dissolved in dichloronethane
(70m ) ang@)t heBm*'utdimnmnweiatiledm\ﬁetemwwambﬂb(e)elm esingcid (20n ). After
stirring i tion mxture
was ev apo?' & g'gnb‘?ﬁtéﬂ)tr'g ﬁ.z togée%légd&lv% l%xﬁ ?ﬁ’gﬁ"? &%S'nf ;ﬁ?é&c once ntrated
to drynes&ia? 3g3{i- Mg 2 2t ey My > BYENORYRGae (1 200m ) .
The resul hant suspenS| on was treat ed W|th saturat ed aqueous pot assi um
carbonate™sol ution (20m) with stirring at anmbient tenperature for 5

m nut 88. The organic |ayer was separated, dried over magnesi um sul phate,
and then @vapoBpjrdceeting iiaidanhéraisiilat toalmmonmhpmza)mmnﬂg éwam (2.0g). 20

(b) (R - cid net hyI ester A

sol ution & 4'?%" é‘yga'rh""ng’hgny]} ?'t" ?&SE 3)‘(%/%’% B% Icuaer'ff‘arvllo p"ﬁ’ nyI] propan0| c
aci d net hpHi4-£{3inee Rtlivipheawt)ureid acayl) gty lasimo) ¥

(30m), Wg?gdte e%gd W|th acetlc anh dr| de (2.4mM) and d| [ sopropyl et hyl am ne
(4.6m). Stirring at anbient tenperature for 10 mnutes 25 the

m xt ud® was poured into water (500m ) and then extracted twice with ethyl

?(2:8}) %t;% Eﬁﬂomd)s pm&dﬁ@m :amemugmwnamﬁoa@kgnp{ﬁng) Baskiag \tMéI h _tFL i ne
rre nesi an en orate

esul t1ng .wwg%‘f e sieinas @-ei'yk? SJEFSTr BB ?ﬁ@@ﬁgw m%r'f and the

sol uti on V3@ 3 if Bil

) N R catyl : : g
anbient te ture for 3 hours the reactlon m xture was evaporat ed. The
resi due ma% ed with 30 toluene (70m ), concentrated to dryness and
the redultant material treated with dichloromethane (200n). The resul tant

suspensi o S By peétk&ithgbh & Ras2t HnAArAE RAGHEQUEXaRAL ipdsma (BIgd-e sol ution
(20m ) w '?%)Nzt |ﬂryr| ng atg anbaen tenperature forﬂ5§§1§nut essar( hemdrganl C

| ayer was CERPEYRIF 'éﬂ‘e':"tff"l"’ém)dﬂ'e?“] HegAREephepy)prgpatpis acid dlmethyd gstery apor at ed to
gi ve the t [RefefencOPiamprd7(dA.tHege wapreparddi(R)e3-f(@@sfboxvpyridine-3-carbonyl)-amino]-3-

(4-{3-methoxy-4-]3-(2-methyiphenvi)ureido]phenvi-acetylamino} phenvl)-propanoic acid di-
25  methyl ester.

L..‘»_l 2y

@ By proceeding in a manner similar to Reference Example 12(a) but ush;g (R)-3-12,2-di-
(hydroxymethyl)propanoyl-amino}-3-(4-aminophenyl)-propanoic acid methyl ester [Reference
Example 17(e)] there was prepared (R)- 3-[2,2-di-(hvdroxvmethviipropanoyl-amino}-3-(4-{3-

30  methoxv-4-13-(2-methylphenylureidoj-phenviacetylamino}phenvl)-propansic acid methvl ester

(aa) By proceeding in a manner similar to Reference Example 12(a) but using (R)-3-{2-(4-
methyl-piperazin-1-yl)-acetylamino}-3-(4-aminophenyl)-propanoic acid methyl ester [Reference
Example 17(f)} there was prepared (R)-3-12-(4-methvi-piperazin-i-yh-acetvlamino]-3-{4-{3-

35  methoxy-4-]3-(2-methylphenyllureidoi-phenylacetviamino} phenvi)-propanoic acid methvl ester.



35 WD 99/ 23063
PCT/ GB98/ 03294 91 (c) By proceeding in a manner simlar to Reference

Exanmple 1 usi ng N-(benzyl oxycar bonyl oxy) succi ni d of
Pl LRl BetfomoRtias?

acetic an here was prepared

(R) - 3- benzvl oxvcar bonvl am no- 3- (4- am nophenvl ) - propanoi ¢ acid nethyl ester.
5. (d) By proceeding in a manner 8 nilar to Reference Exanple 13(a) but
usi ng phenyl sul phonyl chl ori de i nstead of benzoyl chloride there was
prepared (R)-3-phenyl sul phonyl am no- 3- (4-am nophenvl ) - propanoi ¢ aci d net hyl.
ester. (e) ° By proceeding in a manner simlar to Reference Exanple 13(a)
but usi rw) pyBs'v fiob@didg inl:mannesiditir¥é Réfbredei Bigmplo 3Dt @ingb@yzog! chl ori de

t here d I

Gar bony (ST etEp) -a‘?rﬁﬂ;’opﬁiﬁﬁmf%'eaﬂbmva@rc&weﬁvf °’é°§i%‘?’"°'(°f’) By
pr oceediBxgmple 1F{g)irtherroyas prapaved (R): 32 g
pyri gl ng-
chlorid
(R) - 3-(pyridi ne- 3-sul phonvl am no) - 3- (4- am nophenvl ) - pronanoi c acid net hyl

ester. (Q) By proceedi ng IREﬁEﬁE@@EExﬁMﬁJE% to Reference Exanple 13(b)

but usi n%n
(R) - 3- méthy| £Renbenzoviay : S apgie acid methvlieste | | - propanoi ¢ acid
met hyl esiohitioh %(R?-Baﬁﬁtﬁ-f[xq}?ﬁlbﬁtoijcdt)b}mjlﬂﬁihﬁ}@ﬂen@l’]—propanolc acid methyl ester

st 9T Pk Ratebt ERinelR G ARt e T B et eiih e ) -
pr opanoi (¢.2¢rel) anditwiethylaminet(b56ml), [After stidyingatoanbizadi ey pérmtuge foeh2iiouss, thel ar t o
Ref er en rﬁ\hﬁff% e@aﬂo\q’{t@a tolaWne4§§h(pﬁxe resultant soll washed Wlth wateT ?efore bem fried

(R) - 3-net am no-3-[4-(tert-butoxycarbonyl am no ropa olc acid
met hy| e'St"@;‘!m 2The 'et‘!’@fgéY selid B3, Pﬁdl%se'uﬁ/m rlﬁhlp@mﬁ\sre (70ml) and the

3- am no- Jtulidn (vmsaxéalﬁ.mmﬁmaﬂwmm p)nmxmm@&mmm enipeiaturORir Ry | ester

and net hapesul phon chloride inste f acetic anhydride there was
g T L L i M SR e e LA AR 8
pr opanoi cnneanndtem dyyhesemiidhe l@su)tant m&rnaptrmeleﬁlmcmmometnm 2BOm] m:d ar to

Ref er enc ;;gq& yl

chl ori de%ﬁeé?{e% o%&{)enzoy or |§Qda fere Mn&:ﬁ%ﬁ@n‘&%ﬁoﬁu&.@(&&?@

(R) - 3- ( 5vitkstirving atpmpient &emserea&rbismwwﬂsnshwswdmenummt;d dpiedberenoi c acid
net hyl  egmhagiesiutiskiphate, Bid fheD&apdthed to givednd WIR6Mpdund bl AWhiteQodieRBELNCE Exanpl e
13(a) but using 2-thiophene- carbonyl chloride 1 nstead of benzoyl chloride
t her 8%was pr epar ed (R) 3- (t h| onhene 2- 35

car bonvl M nER)B-4cée ‘ Aic

pdtdry | ester.
A solution of (R)-3-amino-3-{4-(fert-butoxycarbonylamino)phenylj-propanoic acid methyl ester
{7.2g, Reference Example 7(c)} in dimethylformamide (30ml), was treated with acetic anhydride
(2.4ml) and diisopropylethylamine (4.6ml). After stirring at ambient temperature for 10 minutes
25  the mixture was poured into water (S00ml) and then extracted twice with ethyl acetate (200ml). -
The combined organic extracts were washed with brine (200ml) then dried over magnesium
sulphate and then evaporated. The resulting white foam (8.5g) was dissolved in dichloromethane
(75ml) and the solution was treated with trifluoracetic acid (17ml). After stirring at ambient
temperature for 3 hours the reaction mixture was evaporated. The residue was treated with
30 toluene (70ml), concentrated to dryness and the resultant material treated with dichloromethane
(200ml). The resultant suspension was treated with saturated aqueous potassium carbonate
" solution (20mi) with stirring at ambient temperature for S minutes. The organic layer was
separated, dried over magnesium sulphate, and then evaporated to give the title compound (4.1g)
as a white foam.

35



WD 99123063

PCTI (B98/ 03294 92 (k) By proceeding in a manner simlar to Reference
Exanpl e 13( usi ng 4-chl orocarbonyl - benzoi c acid net | nst ead
of benzoyl . aﬁ’P ’%%?@there was prepared %/&3&/93&94
(R) - 3- (4- net hoxvcar bonvi benzoyl ) am no- 3- (4- am nophenyl ) - pr opanoi c -acid

met hyl ester. 5 (1) By proceeding ift a manner simlar to Reference
Exanpl e 13(a) but using 3, 4-di met hoxybenzoyl chloride instead of benzoyl
chloride there_was prepared

(R)- 3- [ ( 3.®- di BeProsseding inAfprnnersimiias|te Refyrancy Examplni3h) byt usisgopanoi ¢ aci d
met hyl es tIﬁtbené'ﬁxycarbonyloxy)summmlde instead of acetic anhydrid@lfer Y GFepartdVPLE 14
Pyri di ne- 3-sul phonvl hIorlde A f pyridine-3-sul phonic acid
(5.09), p B ShEdyeacboniay Ainoghes anoloacid me 'chlorlde(30n1)
and chl oroform(SOmL) was Stl rred at 120[err]C for 18 hours. The reaction
m xt ur edt roomte r h, chl or of orm (30m)
and th:snvwé ter 3r°°iegmg “Hy'a‘r“‘“ esrllm'c ﬁ%gef‘g@nce Exam ﬁgau)lwﬁf"sffgt hr ough t he
filtrate fme-ﬂ@lmmwlwdah@kembmmwmtlprce‘wprdpateé col lected. This

nat eri al “@-&%ﬂiﬁgulg ﬁbn%ﬁﬁ“ﬂ-ﬁ!@-aﬂin\é&e‘nagngﬁh aIn’oﬁ afid HR&WB%@S a white solid.
REFERENCE

3-Met hyl t hi o 4-[3- (2- net hyl phenyl ) ur ei dol phenyl acetic acid A stirred
suspensi ongep tpRectddibgin £mbndRbEiMNAAE ReARE0e BximplE Y3(4)iviEdsihgphRdinasi de (50 )
was cool ed to iﬁ f’% H)eat ﬁ‘g' dr W se over % hours wth a solution of
met hy| 1% cHarbamyirbleri ‘E'@“ ShPerzahep! SFf, %S Rregesst foppyridivess- 10 5q,

prepar ed aeehundiamipol-B(4dmingnhaybduipandesit mékyestér. J. Org. Chem 1993, 21,
5628) in dinmethylformam de (50m ). After stirring for a further 1 hour, the
25 m xture was warnmed to anbient tenperature and then quenched by the
addi ti on off) watByrpréct@tig)in a mansey simijattio Beferencedixgmplé @3(a) but ddige pyfitliee-dd xt ure was
partitione t (100m

0 The of uaEIEaRE (utrsasSatass ‘e‘égigﬁt%‘???zm‘ééﬁ%%ﬁ%ﬁﬁ% %0l phat & and
t hen e¥apofede ' PRy z i egtesgr aphy on
silica gel el utlng wth a mxture of pentane and ether (7 3 v/iv) to give a
yel | ow sol i i.n acetic acid
(T00m) *an®: hePLRPPITH® aanatpsr Bapat o SsRrens s e RaR JOISS itk povcier (160)

t hen heat edk)abmetbjlimuo-ﬁ%(t@@bmxmmmylamnpbhenal}q;b'qpmymt deisl mithyl et WA S

filtered t Eﬁegumeﬁ ,ﬂa«g&mmﬁmﬁw Butodydrbbdviandidth fheliS pfop@er at ed

and the re sso)
20  acid methyl ester there was prepared (R)-3-(N-acetvl-methviamino)-3-(4-aminophenyl)-

propanoic acid methvl ester.

(b) By proceeding in a manner similar to Reference Example 13(a) but using

(R)-3-methylamino-3-[4-(feri-butoxycarbonylamino)phenyl]-propanoic acid methyt ester )
25  [Reference Example 7(d)] instead of 3-amino-3-{4-(zert-butoxycarbonylamino)phenyl|-propanoic

acid methyl ester and methanesulphonyl chloride instead of acetic anhydride there was prepared

R)-3-(N-methanesulphonvl-methvilamino)-3-{4-aminophenvl)- propanoic acid methvl ester

® By proceeding in 2 manner similar to Reference Example 13(a) but using

30  S-methylisoxazole-3-carbonyl chloride instead of benzoyl chloride there was prepared

® By proceeding in a manner similar to Reference Example 13(a) but using 2-thiophene-
carbonyl chioride instead of benzoyl chloride there was prepared (R)-3-(thiophene-2-
35 carbonvi)amino-3-(4-smingphenyl)- propanoic acid methvi ester.



in ethyl acetate (500 ml). The solution was washed three tines with
saturated sodi um bi carbonate solution (100m ) then three tines with
hydrochl oric acid (100m, 1M . The pH of 3 5 t he conhj chloric
aci d washWR3¥2W% adj usted to 10 by addition of sodi uﬁgﬁdg%@"%‘e”?(smy The
solution was extracted three times wwth ethyl acetate (200m ). The conbi ned
organi c WD 99123063 92

pCT/ GB98103294 93 extracts were washed with brine (200m ) then dried over
magnesi um sul phate and then evaporated. The residue was subjected to flash
chromat ography on silica gel elating with a m xture of pentane and et her
(80: 20 (¥f V) By@rddbedthgdn mhhm/smhnﬁkeﬁ%)enxmp& 1mmmuahg was treated with a

he. m e 2'@@“**%& éane&l?v%%?r“ﬁ%sﬂ %f&ew%ﬂiﬂede éer%ééxﬁﬁfeyts?# g ihe o

resul t aRy-304-methgxves RRzof pg-3(H- -k - Iororrethane
(I ). This soI utlon was vvashed vmth hydrochl oric aC|d (20n1 1M then
with brine (20m ), then dried over magnesi um sul phate and then evapor at ed
to givelx he HYimceeMpemne(riinﬂlgy toRefegenghExampleoi3(a) butpging

REFERENGE QAR Bt chidide maamm,@mmmaéw;@re&,met hyl phenyl ) ur ei dol p
henyl acet i c acid ‘A m xt ure o
3- met hy§&ks zdimgthexybenzoyll amir petyiester.0. 29, Reference
Exanpl e 15), mata chl oroper ben20| c aci d (61rrg) and rret hanol (25rr1) was
stirred at anbient tenperat M@@Mt hen evaporated. The residue
wast®riturated with ethyl a the title conmpound (0.179)
as a mgmﬂm_@mm proceeding in a mannersimlar to Reference

Exanpl e,

met hyl sulj"% y‘*?%"(t‘?swgﬂégnﬁ afld ﬁs oﬁ)' 9‘3?‘(‘3?0 o %cr?)l/ ngg Ephosf"c‘f"r'ﬁef erence
Exanpl e oxyglilpside 3¢l @lmypnﬁ‘pr@p@ @awas stirred at 120 C for 18 hours The reaction

3- net hy lm‘iﬁmmgludo:eﬁﬂ%&.&ﬁﬁrrhwenmm&wﬁﬁ einbrefbem \30aflnd the Gl ered.20
REFERENCE EXAMPLE, 17 Q‘Q

( R) 18- ( Hyfroptnoshlpzidn g35)rak ByRbied thrapehshe Gttt SyHiamipytes ag Sisdrultentaci d et hyI
est er Aphécipitite eolizéted. This material was dried in vacuo to give the title compound as a white

(R -3- aml 0-3-[4- (tert-butoxycarbonyl am no) phenyl ) - propanoi ¢ aci d net hyl
ester Sg, Ref erence Exanple 7(c)], 2-(2-methoxyethoxy)acetic acid
(0.3m ) 0- (7-azabenzotriazo]-1- 25 yl)-1,1, 3, 3-tetranethyl uroni um
hexaf | uor ophosphat e (1.029), rérERENcPBXAMPIY18M ne (0.9mM ) and

di net hylforrram_de (25ni V\as_éTTTr_ea'—T_Wt tenperature 2 hours. The
r ea@Vi o-Methyithiosd-[3 hyiphenyllupsicolpheayls 8411 ) and the resultant solid
col | ect adsurﬂilaeusrpa&whtorpgasﬁuam”smhome((lﬁgsty)dry dimethyiformamide (50ml) was

cooled to 0°C and treated dropwise over 2 hours with a solution of methyl dichloroacetate (12ml)

and 2-methylthio-nitrobenzene (10.5g, prepared according to the procedure described in J. Org.
Chem. 1993, 21, 5628) in dimethylformamide (50ml). After stirring for a further 1 hour, the )
25 mixture was warmed to ambient temperature and then quenched by the addition of water (10ml)
and hydrochloric acid (10 ml, IM). The mixture was partitioned between ethyl acetate (600ml)
and hydrochloric acid (100ml, 1M). The organic phase was separated then dried over
magnesium sulphate and then evaporated. The residue was subjected to flash chromatography
on silica gel eluting with a mixture of pentane and ether (7:3, v/v) to give a yellow solid (7.55g).
30 This material was dissolved in acetic acid (100m}) and the solution was treated portionwise with
zinc powder (16g) then heated at reflux for 90 minutes. After cooling the mixture was filtered
through a pad of diatomaceous earth. The filtrate was evaporated and the residue was dissolved
in ethyl acetate (500 ml). The solution was washed three times with saturated sodium
bicarbonate solution (100ml) then three times with hydrochloric acid (100m!l, IM). The pH of
35  the combined hydrochloric acid washings was adjusted to 10 by addition of sodium hydroxide

(3M ). The solution was extracted three times with ethyl acetate (200ml). The combined organic




was di ssol ved in dichloronmethane (15m ) and the solution was treated with
trifluoracetic acid (3m ). After stirring at anbient tenperature for 2
hours the reaction m xture was evaporated. 30 The resi sodbeat ed
with tol uen&"’(’gﬁ?ﬂg, concentrated to dryness and the resultant nmateri al
treated with ethyl acetate (50nl). The resultant suspension was treated
with saturated aqueous potassium carbenate solution (20m) with stirring at
anbi ent tenperature for 5 mnutes. The organic | ayer was separated, dried
over nmagnesi um sul phate, and then evaporated to give the title conpound
(0.5 g) astractywedewastsil With BEne (200pg) they d2{sd @@ r maguesium sulphate and then

PCT/ (3B981 n il
DAl o 1%@.3%\)&9 ) ArteHesidue BYs ﬁﬁﬁg@@a meg;_i gﬁ&n&é&%ﬁﬂﬂ?&} s;flidcgg% I’e\[.m’iglr gg;acrareg nce

ut using tetra

accor di ngmixpre WB@%@%&F"@' G2 Y’Y)Hﬁa"? hyelow gibl 350 This matggal W’W“‘%?( 26) ,
?g 5°>8é455(3 f’)v;til aﬁa‘gﬁd oﬁ-m@th&nahmtnmwat (UcBHM) Al G acetake (30mi) AR mem&mﬁwar ed |

- 3- et rahvdr.onyr m no Y ropanoi ¢ aci
met hyl £5 he’é@l“éfeﬂ"({")‘ R°“'B§}%'5‘F é&%‘?ﬁ&“ﬁﬁ“&"ﬁ%ﬁ&r‘”’é Ppﬁ ‘h’?’?dt'Bg‘Ref erence
Exanpl e 1ai@saived)utdmm-ngexme {(10eml). rErisSelutiar s xwablied with hglirddhloeip acié 20mG cor di ng
to the pr u v 961)
i nst ead o?ﬁg‘q' ’thg Qgﬁﬂcfi)?e)/ dz%'@‘élf;{% g%%ﬁ$?}é§d\/\?é'§%e" e\;lagS 'gcf . mé
(R)-3- [(pmlmwﬂugmemmw) ani nol - 3- (4- am nophenvl) pr opanoi ¢
acid nethyl ester. (d) By proceeding in a manner simlar to Reference

Exanmpl e 17(a) but using 2- nethoxycarbonyl pyridi ne-5-carboxylic acid

( Ref eA@nce Exarrpl e 38) msteaMﬁé&@et hoxy)acetic acid there was
prepared (J5) - 33.Me 2 -kt ra@Mlehvisvdfidwld- 3- 15

(4-am nophenyl| g_r opanol oceeding in a

manner si i PRRETE 3%7‘@9@?'42‘ 'ﬁ‘ﬁﬁ!}ylnﬁf X‘ﬁf‘s‘gﬁke“ﬂééﬂ%“?[(g}/% ‘“‘e“ce

bi s( hydr oxxsmpibys)) méraphiaopabaecdicacid{§ingg) dndihetRanpol2 Snl) wansyiatdavaymbienet | ¢ aci d
t here was

3-[2[err] ég"bf’e ﬁreg‘"(l%' Pr'é?'ﬁ q")n 'éaﬁeg e rrr1es"r!1‘6e“fa "{ ratef‘nwr'lt(l)'ﬁ%lnaﬁt)mpr opanoi ¢
aci d mst hyve@mmmwﬂg)asngmeébdu ng in a manner sinilar to Reference
Exanpl e 17(a) but using 2-(4-methyl- piperazin-1-yl)-acetic acid (Reference
Exanpl e 39) instead of 2-(2-nmethoxyethoxy)acetic acid there was prepared
(R -3-[2-( n'etnﬁwmﬁdﬂ'éf‘h"z?‘ﬂmi”iﬂ'ﬂ‘”é%@ff 'éﬁ‘hEﬁ'HPE'B‘ﬁ (3 butwsing shenvl ) -
propanoi c :ﬂ&hﬁsuI'fﬁﬂH?V*—[f@-tnﬂhylphenyl)ureldolphenylacetlc acid (Reference Example 16(a)] there

was prepared 3-methylsulphonyl-4-(3-(2-methyiphenyl)ureido]phenviacetic acid.

20

REFERENCE EXAMPLE 17

() -3-(2-methoxvethoxy)acetylamino-3-(4-aminephenyl)- propanoic acid methvl ester
A mixture of (R)-3-amino-3-[4-(teri-butoxycarbonylamino)phenyl}-propanoic acid methyl ester
{0.75g, Reference Example 7(c)}, 2-(2-methoxyethoxy)acetic acid (0.3ml), O-(7-azabenzotriazol-1-
25  yl)-1,1,3,3-tetramethyluronium hexafiuorophosphate (1.02g), diisopropylethylamine (0.9ml) and
dimethylformamide (25m)) was stirred at ambient temperature 2 hours. The reaction mixture
was poured into water (£50m)) and the resultant solid collected. The resulting }awn solid (1.5g)
was dissolved in dichloromethane (15mli) and the solution was treated with trifloracetic acid
(3mi). After stirring at ambient temperature for 2 hours the reaction mixture was evaporated.
30  The residue was treated with toluene (S0ml), concentrated to dryness and the resultant material
treated with ethyl acetate (S0mi). The resultant suspension was treated with saturated aqueous
potassium carbonate solution (20ml) with stirring at ambient temperature for 5 minutes. The
organic layer was separated, dried over magnesium sulphate, and then cvaporated to give the
title compound (0.5 g) as a yellow oil.
35



25 (9) By proceeding in a manner simlar to Reference Exanple 17(a) but
using diglycolic acid nono-nethyl ester (prepared by refluxing diglycolic
anhydri de | anol ) instead of 2-(2- nethoxyethoxy)a t here was
prepared ( 9 2- (car boxvnet hyl oxv) - acetyl am nol - 3- (4%,&9%52@4

am nophenyl ) - propan0| c acid nmethyl ester. 30 REFERENCE EXAMPLE 18

(R -3-[(4-Met hoxvcar bonvl but anovl ) arsdnol - 3- (4- am nophenyl ) - propanoi ¢ aci d
nmet hyl ester Concentrated nitric acid (50m) was cooled to -30[err]C and
treated portionwi se with (R)-3-(4-carboxybutanoyl am no) - 3- phenyl - propanoi c .
acid (2my, Myfpseceerting ifn maphes sipdlar toReferancEExammpies () huttusing xt ure was stirred

at -30[ ﬁtrﬁiﬁrsﬁhnweaﬁd}&“c%ld?{ﬁp&r&?ﬁcﬁ@ﬂ& mhppsoeeaﬁmbt&m Mbe resul tant
solid was |téred o yield white solid (13g). A portion of

t hi s nafhsm- é?94( YggZy(ZG), 4%@5)) %G&gof 2-(2-methoxyethoxy)acetic acid there was

Pcl / CBOBipaod (J83-(Wervalitilop erai-2 darbBnyiiaintid RB4-4ndid Syllenvha frbpinoft aSidlmdthydN WaS
treated with concentrated sul phuric acid (7.5m ) then heated at reflux for
90 nuf¥E After cooli ng to roomtenperature the m xture was evapor at ed.
The resi due was di ssolved in ethyl acetate (250m ) and the sol ution was

Wa.shed W@ eeétﬁ o aa..ngrast.atfzgt@ﬂefmsgr . e@?ﬁ\gg%{)&sﬁﬁ é,ga@et..e 3(200m ) and

brine ( gani c er was I'um sul phate and
t hen evapbo&!ledﬂd @l‘@ﬂﬁé aesomgtteﬂ?mcdd‘(fi@g?"b%i'ebﬂat- Fbﬂn dP7S ¥els material in

et hyl aQ%ﬁbﬁ-s(si‘)‘iQ&lah o‘ﬂ@-@l-&l&ﬁﬁ&aﬁoiﬁaﬁ:&m LQ&@!Q?J Wi e@'i!RE:h?ﬁ_ﬁ@%n-( 25g) and

t hen stlrred at a i ent tenperature for_ ours under an at nosphere of

hy d A8 e #:sanbepvi)-aming aminaphenyl), propay S EShgh a short pad of

di at onaceous earth and the f||trate evaporated to give the title conpound
(159) a pal e vell ow o REFERENCE
ExanpLE W { By Probteginglh Dinst Pl p Referease Example 0 bat e 251 ¢ ot A

sol uti omﬂoxmtmylpjﬁyn@-mm@cpmwMd‘panpipéS)at;tedd 2@ prepared in a

17! 31 B ekl A s SRl it

4- (étﬂor ephenkli prapanolc aciy stEowed by triethylamine (8.6m). 15
The reactlon was sti rred at anbl ent terrperature for 90 m nutes and quenched

by the addition of Wat 50m., ed with
hydr oc hla& lB "'“ ey sigilar “%ﬁp J‘r?\m§%¥lg{?a'\?,% uSIWa%i]evapor ated to
| eave a W(hstdeowulethdl)l(réﬂlg)m achy ingteart ¢f@f(2-ofetltome!hom¢cem =id thtremirmpmd

20

® By proceeding in a manner similar to Reference Example 17(a) but using 2-(4-methyl-

piperazin-1-yl)-acetic acid (Reference Example 39) instead of 2-(2-methoxyethoxy)acetic acid

there was prepared (R)-3-[2-(4-methvl-piperazin-]1-vl)-acetvlaminol-3-(4-aminophenvl)-

propanoic acid methvl ester.
25

@ By proceeding in a manner similar to Reference Example 17(a) but using diglycolic acid
mono-methyl ester (prepared by refluxing diglycolic anhydride in methanol) instead of 2-(2-
methoxyethoxy)acetic acid there was prepared (R)- 3-{2-(carboxvmethyloxv)-acetylamino]-3-(4-
aminophenyl)-propanoic acid methvl ester.
30
REFERENCE EXAMPLE 18
(R)-3-[(4-Methoxycarbonylbutanovl)aminol-3-(4-aminophenyl)-propanoic acid methvl ester
Concentrated nitric acid (SOml) was cooled to -30°C and treated portionwise with
(R)-3-(4-carboxybutanoylamino)-3-phenyl-propanoic acid (27g, Reference Example 19). The
35  resultant mixture was stirred at -30°C for 30 minutes and then poured onto excess ice. The

resultant solid was filtered and dried to yield a white solid (13g). A portion of this material (15g)



(50mM ) was treated with sodi um hydroxide (90m, IM and heated at 40[err]C
for 1 hour. After this tinme, the reaction was cool ed, concentrated to | ow
vol une and @fdgg,ﬁtjbﬁgd to pH 1.0 with 2 0 concentrated hygepehdsesiss aci d.
The resul tant so was col |l ected, washed with water and dried to afford
the title compound (6g) as a white solid REFERENCE EXAMPLE 20

4-'(4- Ani nophenvl ) -t et r ahvdr opvr an- 2- orf@ 25 3-phenyl glutaric acid (23.39)
was added to concentrat ed sul phuric acid (90rr1) "at 10[err]C, and then the
stirred m xtur eat itric ac over
20 1 nut o ESFEE AHERp 7D IpLE Sutor Rer FeRAHB et sightiid A

10[ err] C. (75val) thcsmat@m refux for Ylominwges Adter caoling tg rocamtiemperatutedhpmixairewss f or 1
hour and 1(eBrROt TRErelibe v BSiRBd |nefy HBse/ 304 iid e Soldelo] WiPSadhd Jiif | €0 and

recrystall roma mxture tol uene a xane to yreld a |ight
brown 3 0 Wﬂt%’@“ﬂﬁl)(sztrmlgﬁaq“ﬂ“ﬁ@ﬂt"?”cﬁ\“b‘?"“ﬂh@“m’gﬁl@rm’aﬂe (3098D-0Fhe axgepics s pended
in acets ¢ n@ﬂw&rdrﬂeo\(emﬁg.)maadungm mxﬁeueﬁpm&aw.mme sﬁﬁ[(gfg; 1€ After

stirring at, 85[err]C f m nut es to room .
t enper at u rsé"'ﬁﬂ’d’ftﬂﬂ’e’ﬁ“m Hberﬂé?‘l' eﬁ‘atel(ﬁ@"ﬁ’)e’é?? H Gﬂ%'é" ’tor/e%ﬁ"éﬂf“%W shavemaliene

(100m ) anolsd)ard thexititFed awsmauwfpeatﬁdfowmryﬁ.dzr a(néhmbstpmpbﬂiw}o)ggi utaric
aci d anhydyi de |s mat eri al

f
(10g) was °§?5€Ve'ﬁ'x|"r aestr?tah 3 5%0%@8# %'atglﬁﬁyfﬁgmgp %“‘ Of i on was
added dr ommsmted)togwswﬂh_mmﬂeit)éﬁ[mtery]alﬁ)vosluspen3| on of SOdI um

PCT/ 8/ 03294 96 in tet rahydr n L reaction m xture was then

stirred at(Rpaf{4-Canboxvhytavpvizmined 'dby the dropw se addition of

hydr ochl or i goifoh e .(,Ztﬂyri(,gl).ﬁmmﬂpsempﬁpua m&in@xsremﬁdahme.emsam wi t h

et hyl acetate (200n he conbi ned gne5| um
sul phat e a‘i‘flPPﬁ'é’H“‘éV%Fﬁ'B?‘h‘PgG‘m‘Fﬁ'@" F‘é’é‘?’ﬁ{?@z %§7§9r9&h¥‘éﬂ’hwﬂt"6fﬁ b (500m ),
then with ®as treatea @ith ey L4-@hlorvfarmaiulyra® (%) folloWe biririctiylathina8.6MBP.at ed at

refl ux g or % reac?non was d’f’llhl‘g(p am?xl efi te}noergt(t)l l:[ ﬁ%g{t%%lé{!ﬁ?enches EY W@H‘Fg‘"‘ of

sat urated SGUESHY ¥BAIUR BiCarbona ol'tt1 on o evapor at ed.
The resi QUuawE@Oml)}le@@mwtlvﬂf\Va!leh valrh!d!gﬁhwwud)ﬂl\@i dried gveg slagwssiumi ng
with a mxj ﬁteOJnaW{pLMan&eq%,@LM Imgc %ts%ﬁox(&ﬂﬁs mierial i .getmnv,ﬁ a white

SO|Id(30 his material was dissolved in eth acetate (200m ) and the
sol ution mpl”‘@&!’&ﬂ“\/ﬁ"fW‘l’B%“ﬁW!"ﬁﬂ@ﬂm‘r 1)) and &PF*M!‘Q?G&(?" J(ipunsifier iy

stirred at c.a.@hhm&mwmaw EdhctbhRA (0w Ib1HRS AACRIHRE to POT. @Gﬁm for 18
hours. The reaction m x \ﬁaf f|| ere t hr ough a short
m?ar' pesesn

pad
di at onBBeoUeesrate] bgdrge %@“ té‘\ﬂff)m‘ ‘%Wt”&e'bv%‘"t'ﬁ'eant’ dripd
conpound ( Zo difp)d s tifle shiipbwndq6) <l white solid

REFERENCE EXAMPLE 20
4-Aminophenvl)-tetrahvdropyvran-2.one

25  3-phenyiglutaric acid (23.3g) was added to concentrated sulphuric acid (90ml), at 10°C, and then .
the stirred mixture was treated dropwise with fuming nitric acid (4.7ml} over 20 minutes
ensuring the temperature of the reaction did not exceed 10°C. The resultant solution was stirred
at ambient temperature for 1 hour and then poured onto excess ice, The resultant solid was
collected and recrystallised from a mixture of toluene and cyclohexane to yield a light brown

30  solid (27.1g). A portion of this material (13.0g) was suspended in acetic anhydride (70mi) and the
mixture was warmed to 85°C . After stirring at 85°C for 150 minutes the mixture was cooled to
reom temperature and then evaporated. The residue was treated with toluene (100ml) and the

mixture was evaporated to give 3-(4-nitrophenyl)glutaric acid anhydride as a light brown solid
(14.2g). A portion of this material (10g) was dissolved in tetrahydrofuran (50mi) and the

35  solution was added dropwise to a stirred, cooled (0°C) suspension of sodium borohydride (1.77g)



REFERENCE EXAMPLE 21 15

(R) - 3- [(N-Acetvl N-net hyl ) am nol - 3- (4- (4-[ 3- (2- et hyl phenvl ) ur ei dol phenvl ac
etyl - nqkﬁg noI phenyl ) -propionic acid tert-butyl GB98/03294

(R -3-[4-( enzyl oxycar bonyl - N-met hyl ) am nophenyl } - 3- [( acet yl - N- et hyl)a
m no] propionic acid tert-butyl ester (1g, Reference Exanple 22) was
di-ssolved in a mxture of trifluoroa@etic acid in dichloronethane (40m

5% at roomtenperature. After 2 hours the mxture was partitioned 20

bet ween di chl or onet hane and aqueous sodi um bi carbonate sol ution. The

or gani c i tpjrahydgefurag (30mi) (Thy reactinn migturesyps thea stirred#tH2C forddorptiwbe and t hen -

evapor at@e!ncham, taemﬂwee MRiof bﬁmmadné atid {7 06RS, E04). e MR EL AGval Biflabecdnd added

t |

5 0% kst Ml S asecae i, Sng Fombines extrastsvarsdri over magnesium

(01 ((7) a)z ashrpnﬂeud mmoérvaﬁoryﬂe() mehn?‘muswa%?égmnﬁﬂ.hyﬁ.ureqsuoum Jﬂamilfu# g?:rg%hgz phat e
(s msg ,,A@p@..eqal ols] agﬂsqwgognfgy A ..P.,ﬁ...fe s heZBeh af [ ren% x gg?..ﬁ,we

er s MRe m oxture Breeledpet ween
et hyl adeolatt@mm"raqhmhﬂwtmmm aguepys shd{utr\dicarfidnateaolgtion (200plse Was

washed vunhbhm%emeds 94lé Habi L vl D@E@Jd% fifh moqem&mﬁfong%&g?. Nihe magnesi um

sul phate, and then evaporated resi due was
chr omat OU‘F%HW‘BW%WF'P'EA‘“@I“M ethy) aghtate, 2 Yy to gives &'Pée solid @r“c)a Thise title

CONMPOUNCm4tedd g3 dissdlved aQtildck @& 200il) andthe E%EEFJREN@EMEMEM palladinm
am nophenvl [ (N-acetyl - "N met hyl ) a

gnRZ] Ofopl[’ g‘ﬁﬁ(cel\fl-ﬁﬁcga g(}gSa;(atné%{lrrg %’%Néegf%?.}@ ture under an atm sphere (()f hydrogenyfor 18

(R) - 3- [ 4nofui. l!maaze}hﬂmymmmIﬁltNedﬂﬁh;gh)aahnmmﬂMﬂiﬂmﬁm(ohkdi&hhh’llﬁm no) propi on
ic acid - o nee Exanpl e 23) dissolved in a

m xture % {ee"‘far§ 5313% %§akfm(f%ﬁe%% Fgmrrlﬁié (5.49) was treated
dropwi se with acetyl chloride (2.12g), producing an imredi ate WO 9923063

PCr/ G3B98103294 97 precipitat mFmNﬁ)ﬁﬁmmﬁ stirred for 30 m nutes, then
partltloned between eth I ueousl ydrochl oric acid (1M. The

or gatt ¢ $Ha= fitbme viageylthn bi car bonat e
sol ution eihheimnd h -u Eauie hat e and then evaporated to give

the titl &)ﬁq%@-ﬂ&%&g@rbgfyl-ﬁ-dletgﬁ)taﬂn%HenW}-Q—I[ -acetyBE—EnEeli%NgEino é’le'\ol\[/;lialﬁlizc 23

acid fert-butyl ester (1g, Reference Example 22) was dissolved in a mixture of triflaoroacetic acid
in dichloromethane (40ml, 5%) at room temperature. After 2 hours the mixture was partitioned

20  between dichloromethane and aqueous sodium bicarbonate solution. The organic layer was
separated, then dried over magnesium sulphate and then evaporated. The residue was dissolved
in dimethylformamide (5ml) and added to a previously prepared mixture of
4-[3-(2-methylphenyl)ureido]-phenylacetic acid (74mg), O-(7-azabenzotriazol-1-yl}-1,1,3,3-
tetramethyluronium hexafluorophosphate (1.0 g), and diisopropylethylamine (670 mg) in

25  dimethylformamide (15ml). After stirring for 4 hours, the mixture was partitioned between
ethyl acetate and aqueous hydrochloric acid (IM). The organic phase was washed with aqueous
sodium bicarbonate solution, then dried over magnesium sulphate, and then evaporated. The
residue was purified by flash chromatography on silica eluting with ethyl acetate to give the title
compound (650mg) as a colourless oil.

30

REFERENCE EXAMPLE 22

acid tert-butvl ester

(R)-3-{4-(N-benzyloxycarbonyl-N-methyl)aminophenyl]-3-(N-methylamino)propionic acid zers-
35  butyl ester (6g, Reference Example 23) dissolved in a mixture of tetrahydrofuran (100ml) and

triethylamine (5.4g) was treated dropwise with acetyl chloride (2.12g), producing an immediate



(R (3-[4-(N-benzvl oxvcar bonvl - N-net hvl ) am nophenyl | - 3- N- net hyl am no) pr opi on
ic acid tert- butvi ester A solution of

(R-3-[4-( *@% sﬁxycar bonyl - N- et hyl ) ami nophenyl | - 3- N‘W; 10

met hyl benzyl yl'am nol -propionic acid tert-butyl ester . 5g, Reference
Exanple 24) in ethanol (50m ), was heated to 60[err]C, then treated
successively with formc acid ( 4m) ¥hd 10% pal | adi um on charcoal (29).
The m xture was stirred at 60[err]C for 1 hour then cooled to room
tenperature, then filtered through filter-aid to renove the spent catalyst,
and t hen ReecipifatecThedmixtRrravas iired for Yaninyyes, thiew pastitiened batyieea athyacstate gpdt at e and

aqueous  SiflicuihyairschiolioRdd @V OThtlorgahic phite was/fdfaried] Mth MRS Qithauethisl €d Over
magnesi um suI phate and then evapor at ed tQ ive the title cotrmound (6g) as a
peinyelyieniicR gk es ora

col our | esedigm, u:af_gé vzﬂmagnesm sulphate and then evap to give

(R) - 3- 14- thdifcdompbund\(6) ax0lipht yelbwiast, hy| ) am nophenyl ] -3-1N-((S) - al pha- 20
met hvi pbenzvl ) met hvl am nol propionic acid tert-butyl ester A solution of

(S) - N-(al pha- et hyl benzyl ) met hyl am ne (3.8g) in tetrahydrofuran (60m ) was
cooled to less than -70[err] CREEERENGE EKAMIPEE 23f nitrogen, then treated

wth a so 9# ing ic ali@%R)-Ng the
t enper at .

conpl et e butvigster | on of
3-[4- (N bﬁ@éN&MQRmemlmNym}ck%ha rﬁamﬂmﬂ}mﬁﬁ ucgé* IphaaC| d tert-butyl

ester Ref erence Exanp et rahydr of ur an s added

sl owl Vg ov@Fthﬂbewlm‘@g“m‘ﬂ?lt"é?"‘“&‘°f°6‘f‘fﬁ’i’e‘?“‘y) Gs‘?ﬁ(?rﬁﬁ’ Sefergpce 0’[ err]C the
col d reaciwasl qsuast),bwae hWAG t5609C Atflenctidaf bkeyeskivelOwith faimit Adid( 4ail) xﬁn’ﬁihy% acetate
and brine, then th re separa ase was dried

over magnBUlagitmane ’Pfé‘f &rﬁid “‘E\Vgﬁ%}ff"ﬁ‘%@&&q?ﬁ ll“ég'g‘gm : LM ected to

f I ash chr esipemgiraphun fidered itirough filtbritid togrembvielthessperit xitalyse anf thed évgporaiedt at e and

oy ! QREXARE, JH Kb Gl Feeveenehibh acheehn S sbdih i RHRRURided 50) as

olourles
3-14- (Ls+ BEhe asganicpbaseiwan Jiiediivermagyssinmysulvbasn end thincrvaneyatiddo gifetthe litle - but y |

ester Egﬁ%ﬂl‘,%@ﬂ,m&x&ﬂe&mt bvl - 4-iodoaniline (11g, Reference Exanple
26), terr- acrylate 3 5 (8.4g), tris-f(2-tolyl)phosphine] (0.5g) and
pal | adi um acetate (0.15g) were dissolved in a m xture WO 99/ 23063

PCT/ GB98/ 03294 98 of di net hyl REFBRENGE EXAMPLE 2nd tri et hyl am ne (7.1g) and
stirred at, 0l eprd G undel, Dy 08t QEELRL ARG VIRG fERCT T On M xture vas
partiti oned=petwne

20 methvibenzvl)methvlaminoipropionic acid ferr-butyl ester
A solution of (S)-N-(aipha-methylbenzylymethylamine (3.8g) in tetrahydrofuran (60ml) was

cooled to less than -70°C under a blanket of nitrogen, then treated with a solution of butyllithium
in hexanes (11.3ml, 2.5 M), keeping the temperature at or below -60°C. Ten minutes after the
addition was complete a solution of 3-{4-(N-benzyloxycarbonyl-N-methyl)aminophenyl])acrylic

25  acid feri-butyl ester (4,7g, Reference Example 25) in tetrahydrofuran (40ml) was added slowly
over 20 minutes. After a further 20 minutes at below -70°C the cold reaction mixture was
poured directly into a mixture of ethyl acetate and brine, then the layers were separated and the
organic phase was dried over magnesium sulphate and then evaporated. The residue was
subjected to flash chromatography on silica eluting with a mixture of ethyl acetate and

30  cyclohexane mixture (3:7, v/v) to give the title compaund (5.5g) as a colourless oil.

REFERENCE EXAMPLE 25

' N-Benzyloxycarbonyl-N-methyl-4-iodoaniline (11g, Reference Example 26), rerr-butyl acrylate
35  (8.4g), tris-{(2-tolyl)phosphine] (0.5g) and palladium acetate (0.15g) were dissolved in a mixture



hydrochloric acid (1M . The organic phase was washed wi th aqueous sodi um

bi carbonate solution (5%, then dried over nagnesi um sul phate, and then
evapor at e resi due was 5 recrystallised fromcycl gi ve the
title conp HEQ%PSF 4 g) as an off-white solid. REFERENCE %&ZW%%

N- Benzvl oxvcar bonyl - N- et hvl - 4-i odoaniline A stirred solution of -

-N-benzyl oxycar bonyl - 4-i odoani | i ne (128 5g, Reference Exanple 27) in 10

di met hyl formam de (70m ) was treated portionwi se with sodium hydride (1/6 g
of a 60%dispersion.in oil), under nitrogen and at room tenperature. \Wen .
ef fer vegﬁ‘é‘ﬂ‘ég‘yﬁ“a'ﬂ“&d&%l}ﬂé‘f' isthylampingd- 16’6"‘9@})'"96&%‘ i fnnderpittogene ni xture was

stirred oatm.gmmhe ESaPEuh Ak ikta e ﬁaebaranmurb&mamm adthitCdndlafued@s partitioned
bet ween LS

d water. . The or hase was separated, then
i1 6q oSSR, S oBRhR b Pt oas sl Setbmater 11 ¢
conpoundolg@on (SVoLIhégi;leasvea npgmhumlsﬁlphd%mucaawuﬁe ?&ldue was
N-Belgzv @B L.ne (10g) in
t et rahy sﬁ%‘% EPI J(")‘()cﬂ?m%hgﬁmglggmtérﬁeegfe 98“‘)&)3%?1"2& oxyc ‘l“[;onyl -anhydri de
(12g) in one portion. The m xture was stirred at reflux overnight, then

evaporated to | ow bul k. The RepERENCHBRANDPIE Jsi oned between ethyl acetate
and aqueous h drochl oric acid (IN). e organi ¢ phase was washed with
aqueous SCHERAFEMES ol Smethyl-4-iods F (5%, then dried over nmgnesi um

sul phat ey stiared sblion ﬁmmmﬁdrboiha-mmnniue( 1188 R@ﬁwnyétﬁhble&m from

CyC :&é )F(@ﬁ& IMI V%Et(@e l)twlra;'s Lrgatg&) ]QP onwxse (vnt% sod:gt): hyfnde (1%‘| g of%%)g}l e crystals.

( R) 3- ( Aispansion oyl uadervlitaogem mid @ rdomh- thiB peratuie YWhes-effSvésgence had ceased

et hy! Phgdigh lodide 6o BREDibbAGRI ARLRPLBIBA A LR RANGrE RS IELY! ester A

stirred suspensi on of

( R) - 3- arAftepwhich it waspapfitionsd hetweensthybacptateiapd water\Thegraanig phase gas

phenyl acsawktaamm)d@iaewkmﬁeﬂm@ﬂb&taﬂddhmmm&%giv e (1 tilobmy3Ri L €NCe
ggg V\Qg; i n aingwrous tetrahydrofuran (25m) er an at nosphere of

arg 2224P28°i th glutaric anhydride (0.18g). After stirring at

anbi ent tenperature for 4 hours the reaction m xture was evaporated to give

the title conpound (1.09) as @%ﬁ@E#SiPQLﬁé (b) By proceeding in a

manner Si m I ar to Ref erence Exanple si ng succi ni ¢ anhydri de

I nstead ¥ A PEPAMIRE t here was prepared

(R -3-(3a Gtﬂiithﬁ%‘f Hl-ﬁdﬂﬁﬁmﬁié'(ﬂl@) id @9trahydrofuran (100ml) was treated with

20  benzyloxycarbonyl-anhydride (12g) in one portion. The mixture was stirred at reflux overnight,

then evaporated to low bulk. The residue was partitioned between ethyl acetate and aqueons
hydrochloric acid (1M). The organic phase was washed with aqueous sodium bicarbonate
solution (5%), then dried over magnesium sulphate, and then evaporated. The residue was

recrystallised from cyclohexane to give the title compound (12.4 g) as light purple crystals.
25

REFERENCE EXAMPLE 28
(a) {R)-3-(4-Carboxybutanoviaming)-3-(4-{3-methoxv-4-{3-(2-

methxlnhenxl)ureidolnhenvlacetvlam_inomhenvl)-nronanoic acid methyl ester
A stirred suspension of (R)-3-amino-3-(4-{3-methoxy-4-|3-(2-methylphenyl)ureido}-

30  phenylacetylamino}phenyl)-propanoic acid methyl ester (0.75g, Reference Example 30) in
anhydrous tetrahydrofuran (25ml), under an atmosphere of argon, was treated with glutaric
anhydride (0.18g). After stirring at ambient temperature for 4 hours the reaction mixture was

evaporated to give the title compound (1.0g) as a white solid.

35 (b) By proceeding in 2 manner similar to Reference Example 28(a) but using succinic

anhydride instead of glutaric anhydride, there was prepared (R)-3-(3-carboxypropanoylamino)-



WD 99/ 23063 p; r/ GB98/ 03294 99

3- (4-(3-nmet hoxy-4-[3-(2- et hyl phenyl ) ur ei do] phenyl acet vl am nol phenyl ) - pr opa
noi c aci d nmgigduy ter. (c) By proceedi-ng in a manner Sicyidudkodte

Ref erence- Exanpl e 28(a) but using 5 3,3-dinmethylglutaric anhydr| de

i nstead of glutaric anhydride, there was prepared :
(R)-3-[(4-carboxy-3. 3-di net hyl - but ano%d ) am nol -

344- ( 3- met hoxy- 4-1342- et hyl phenvl ) ur ei dol -

phenvl acet vl am no] phenyl ) - propanoi c acid nethyl ester. REFERENCE EXAMPLE 29
10 (a) 344 3-methoxv-4- -methylphenyl)ureido]phenviacetylamine}phenvyl)-propanoic scid methyl

(R) - 3- (5-dlesret hyl am no- | - napht hal enesul phonvl am no) - 3- (4-{ 3- met hoxy- 4-[ 3- ( 2
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25 REFERENCE EXAMPLE 30
R)-3-Aming-3-(4-{3-methoxv-4-[3-{2-methyiphenvl)ureidolpbenviacetviamino}phenvl)-
propanoic acid methyl ester
A mixture of (R)-3-benzyloxycarbonylamine-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]-
phenylacetylamino} phenyl)-propanoic acid methyl ester (18.55g), ethanol (750ml) and formic
30 acid (183ml), under an atmosphere of hydrogen, was heated at reflux. The reaction was treated
portionwise with 10% palladium on charcoal (3.0g) over a period of 1 hour and then heated at
reflux for a further 1 hour. The reaction mixture was fiitered through a short pad of
diatomaceous earth and the filter pad was washed three times with ethanol (75ml) and water
(75ml). The combined filtrate and washings were evaporated. The residue was treated carefully
35  with aqueous solution of sodium bicarbonate (600ml, 0.6M) followed by stirring for 15 minutes.

The resultant white solid was collected, washed twice with water (100ml), then boiled in
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PCTI (B98103294 100 acetonitrile in the presence of activated charcoal
(150ng) . T&g’ %ééjre was filtered through a short pad of pgi/gbsamapgous earth
whi | e hot q filtrate cooledlnlceto yield the title corrpound(? 69)
as a white solid mp. 189-191[err]C
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acid A suspen5| on of 3-nethoxy-4-[3-(2-nethyl phenyl ) ur ei do] phenyl aceti c

acid neth ter 19.43 Ref erence 5m) was
treated 9%??\'? RVt i recq)d>€ i 'vategfu?”ﬁ)f%%eml tug rws?'ﬁéuﬁ‘f'ﬁfhf?@ was
heat ed ashortghd uSdlitwaéboﬁs@emh while hotjaml thd dtratesodiekin ivn to vidldthegilet i on 1 O

m xt ure ke and filtered. The filtrate was
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pH 1 by the addition of hydrochl or| c acid (80m, IN over 1 hour. The

resul i ng suspensi on was sti rgErkHENCEEXAMPDES1 30 m nutes at 50[err]C, then
allowed to cooI to roomtenperature ana,tﬁen filtered. The solid was washed
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(5.51) anshidritpoomtithéadirRi & giveThe titlEREE Ssond (15T28) R AWRitd lid)in, §. Broa8icat i on of
methyl [err] This solution was concentrated to half vol une under reduced
press‘l?re Crith denmpostioBht ed with tetrahydrofuran (21), followed by
triethylamne (751m ), followed by 10% pal | adi um on charcoal (58.4g) and
the m xture was hydrogenat ed RCRESAMP1IE &f S0psi hydrogen at 500C for
8 hours. The mxture was cool%‘!m ure and filtered. The
filtrate 3smethoy ethylph ilglphenvlagetic acid methyl ester i ve a sol ution of
met hyl 4- QxipQisida Hﬁmym.ewha&ﬁmgﬁmmawmam%%ﬁ choedt&lsPdi¥p T hen

treated W|th o-tolyl isocyanate over 30 m nutes. After heating at
20 -10°C, was treated with a mlxture of z-nltroamso e (690g) and methyl dichloroacetate (915g)

over 4 hours, whilst maintaining the temperature below -5°C. The reaction mixture was then
treated with acetic acid (770ml) and then with water (6.6]) and then e extracted three times with
tert-butyl methyl ether (5.51). The combined extracts were washed with water (5.51), then with
saturated sodium bicarbonate solution (5.5I), then with saturated brine (5.51) and then dried over _
25  magnesium sulphate to give a solution of methyl a-chloro-3-methoxy-4-nitrophenylacetate.
This solution was concentrated to half volume under reduced pressure and then treated with
tetrahydrofuran (21), followed by triethylamine (751ml), followed by 10% palladium on charcoal
(58.4g) and the mixture was hydrogenated under a pressure of S0psi hydrogen at 50°C for 8
hours. The mixture was cooled to room temperature and filtered. The filtrate was dried over
30 magnesium sulphate to give a solution of methyl 4-amino-3-methoxyphenylacetate which was
heated to reflux then treated with o-tolyl isocyanate (598.5g) over 30 minutes. After heating at
reflux temperature for a further 3 hours, during which time a solid was deposited, the mixture
was cooled to room temperature. The solid was collected, washed twice with ter-butyl methyl
ether (41), then dried in a vacuum oven at 60°C to give the title compound (764.8g) as a white
35  solid, m.p. 167-168°C.
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reflux tenperature for a further 3 hours, during which time a solid was
deposited, the m xture was cooled to roomtenperature. The solid was

col | ect ed, wice with tert-butyl methyl ether (41) /Eﬁ&mg;led in a
vacuum oven a érr]Cto give the title conpound (764. 89# Whlt 35
solid, mp. 167-168[err]C WD 99/ 23063

PCT/. GB98/ 03294 101 REFERENCE EXAMPLE 88 Et hyl

3-[4- (N-net hyl am no) phenyl | - but anoate A m xture of (E)ethyl

3-net hyl - 3- (4-ni trophenyl ) - propenoat e %11 5 pr epared in a simlar manner
to that described in J. I\/Ed et hanol (200m ), acetic
aci d ( 2008flga Pr4-(Naskdh hiddegy@ Char coal (1g) was stirred at anbi ent
t enperat ure under an ydrogwn (2 bar) for 6 hours. The

reaction MHEHFELT frethy] ?‘P‘é‘g%'t?’(f'ﬂftﬁi?bﬁyﬁ‘l’ eﬁ&cﬁgd?"eltﬁ"%&'bﬁﬁ'e@ws earth.
The filtr ahnenBsthsndageibalied. macbﬂehemaat duua, mmzdnmcﬁee&,m (tdomph

chromat ogr I C el ut i xture o ent ane and et hyl
acet atEé (ﬁaagm?/?’mf&f' 3 Zlé"\g/l“al ‘?%‘i”f %\&V’e\gai a'flge'g‘bef“peﬁt%f"ﬁgbw Ymosrhre °§mt eri al
(3.0g) wabydivess (4 ae)for fhdues: (Thkyedetivh onixtnre 1@s filtdr@Dirkonglamshottipad 601 Ut i on was
added dr o h gn,lgp‘g,g epar ed by

m xi ng 90 )%oor n’%og éa;g‘?‘di‘%mﬁﬂsg an ggg?‘lpﬂwg‘r;] ﬂﬁd&%@{x@?@ég ore beati ng

t he m xt upvomewwpbrﬂsmcame RERE Vit @dnixtyee of eeramﬁemthxlewmq(atlm/e)to The

m xture \A@sves;yen&\est Isg)2 AYoftith of @RI HalGBRe) Vs d.'L&:Ja@wtara.? evapor at ed
to glve an_oi | Astlrred solution of this oil et rahydr of ur an

(20m O uifda 2y “%sr" onyeas addsd ﬂmpf'rsstyéwhwg “P?'@e&aewdaﬂd&mvso@sw th a 15

sol ution (pf-epbm wmxiigrmmyhm&swumugﬁnaefmt mhymuet(nag)akwwhe&daga{b (3.7, 1M
and then the tes.. The reaction

it ur o wethgr G Spd B3 SRS A Kt STt Sh TR miRE HER R AP anbi en
t enper at untengeciturd orriB hortresnd tévevaglorapéd tb pice a1 olli(Bi5®. Natrradiolutibeel thidoil. O by

0T o BRI Ay WL OGN b erfilrogbl) 0 EACa MGG Stk neat ed &

reflux for Ion m xture was ured
pot as dBumseintianed heren@methﬁevlak'ﬂwm@kst!rfftyahammrne@ TekiMyenddlienthe ce ti mes

W th et hyly;aaalvls Bedted(i Rfful for IO GivaREDE H}Q@c%lﬂﬁﬁyesw%@f)ﬁedd{ txﬁ& e !
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REFERENCE

1 i ixt d int Y, i
3- (4- (3- MEY hoxy-4 h’ : 0'("2 TR TATIOP STV ot RIS R AN PR LB RO TASRRAY | ) - ent ane
di oi c 28ci cotution (100ml) and then extracted three times with ethyl acetate (100ml). The combined

extracts were dried over magnesium sulphate and then evaporated. The residue was subjected to

flash chromatography on silica gel eluting with a mixture of pentane and ethyl acetate (4:1, v/v)

to give the title compound as a white solid (0.15g).

25 ' REFERENCE EXAMPLE 34

3-(4-{3-Methoxv-4-[3-(2-methyiphenvllureido|phenviacetylamino} phenvi)-pentanedioic acid
A mixture of 3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-
pentanedioic acid di-ethyl ester [8.40g, Reference Example 12(x)] and methanol (400m}) was
heated to 40°C and then treated with 10% aqueous sodium hydroxide solution (110ml). After
30  stirring at 40°C for 1 hour, the reaction mixture was cooled and then acidified to pH 1.0 by
addition of hydrochioric acid (IM). The resultant white solid was collected, washed with water
and then dried in vacno. Recrystallisation from ethanol gave the title compound as a white
crystalline solid (4.7g), m.p. 218-220°C, [Elemental analysis:- C, 64.5; H, 5.6; N, 7.9%,
Calculated for CogHygN307:- C, 64.7; H,5.6; N, 8.1%].
35
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REFERENCE EXAMPLE 36 3-(4- Ami nophenyl)-pentanedi oic acid di-nethvl ester.

Concentrated sul phuric acid %ﬁ%to 10[err] C and then treated
with 3- phenyl gl utarlc 20 a , red mxture was then treated
g-An ‘ i-wehylesteryer 20 ni nutes ensuring the

t enper at ea&eﬂmm.fhﬁﬂsga.@aomﬂwxs%oxem §0¢ 2h@lifeh ket WRE 3 phRGIghARH: SOl ution

20 . acid (24g). The stirred mixture was then treated dropwise with fuming nitric acid (Sml) over 20

minutes ensuring the temperature of the reaction did not exceed 10°C. The resultant solution
was stirred at ambient temperature for 1.5 hours and then poured onto excess ice. The resultant
solid was collected and washed with water. The residue was triturated with acetonitrile (100mi)
and dreid in vacuo to leave a white solid (26.5g). This material was dissolved in methanol

25 (900ml) and the solution was treated with concentrated sulphuric acid (1.0ml) and then heated
at reflux for 4 hours. After cooling to room temperature the mixture was evaporated to dryness.
The residue was treated with saturated aqueous sodium bicarbonate (100mi) and the resultant
solid collected and washed with water. This was recrystallised from diisopropyl ether to leave a
colourless solid (14g). A solution of this material in ethyl acetate (550ml) was treated with 10%

30 palladium on charcoal (1.4g) and then stirred at ambient temperature for 4 hours under an
atmosphere of hydrogen. The reaction mixture was filtered through a short pad of diatomaceous

earth and the filtrate evaporated to give the title compound as a colourless solid (2.33g).

REFERENCE EXAMPLE 37

35 (a) (R)-3-[(morpholin-1vl)-acetviamino}-3-(4-{3-methoxv-4-[3-(2-methviphenyl)ureidol-
phenyl-acetylamino}phenvl)-propanoic acid methyl ester
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38 20  acid (1.7ml) was heate at reflux for 2 hours, cooled and poured into water (11). The resultant

precipitate was collected and recrystallised from ethanol to give the titie compound as a white
SO]id, m.p. 222'223°C.

REFERENCE EXAMPLE 39

25  2-(4-Methvl-piperazin-1-yl)-acetic acid
A mixture of 1-methylpiperazine (10.7g), benzylbromoacetate (24g), triethylamine (28mi) and

dichloromethane (100:nl) was stirred at ambient temperature for 4 hours. The reaction was
concentrated to dryness, taken up in tetrahydrofuran (100ml), filtered, and the filtrate
evaporated fo dryness. The residue was taken up in methanol (100mt), treated with aqueous

30 sodium hydroxide solution (100ml, 1M) and stirred at reflux for 24 hours. The reaction was
concentrated to dryness, diluted with water (100m)) and then acidified to pHG.O'by addition of
concentrated hydrochloric acid. The mixture was evaporated.. A portion of the resulting brown
oil (2.0g) was taken up in water (100ml), treated with Dowex 50WX8 resin (80g) and stirred at
ambient temperature for 10 minutes. The mixture was filtered and the resin washed with water

35  until the washings were neutral. The resin was then stirred with 2.0M agqueous ammonia



2- Met hoxvcar bonyl pyri di ne-5-carboxylic acid A m xture of
pyridi ne-2,5-di carboxylic acid (8.4g), nethanol (I OOM ) and concentrated
sul phuric |d (1.7m ) was heated at refluv for sfasyed and
pour ed int@g\ﬁé@g(ll). The resultant precipitate was comgltned and
recrystallised fromethanol to give the title conpound as a white sol.id,
[err] .p. 222-223[err] C. RE FERENCE BEAMPLE 39 2 5

2- (4- Met hvl - pi perazin-1-vl]-acetic acid A m xture of 1-nethyl piperazine
(10.7g), benzyl bronpacetate (24 triethylamne (28m ) and di chl oronet hane
(100n ) (w4@Pmi} for § minutes andhiiltesse: Tﬁew‘m @mgonigvashipgs were congentratedtor j on was -
concent AL Edle lifle SmpBEESas a WhkERadyRolid108! r ahydr of uran (100m ), filtered, and
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(100mM ), treated with aqueous 3 0 sodi um hydr oxi de solution (I00mM, 1M
and st i nNAUTRO AND INXIVOTESPIPROCEBURER e reacti on was concentrated to
dryngss, diluted with water (100m ) and then acidified to pH6.0 by addition
of concentrated hydrochl oric acid. The mxture vvas evaporat ed.. A portion
of the rlgsul {ahibj poundson VA4 deppndant cell adhesie: yctinand t r eat ed
W th DO\E? OMK8 resin (809) and stlrred at anbl ent tenperature for 10
m nut es m xture was filtered and the resin washed with water 35
until the washings were neutral. The resin was then stirred with 2. 0M
aqueous g{MDIMdabolic MG of RAFDS cells.
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to assay the cells are suspended at a concentration of 0.5 X 106 cells/m
RPM 1§nd1habe§dmputéﬁnﬁﬁaﬁdnfafadbetoh]asséﬁrrersham UK) for 18 hours at

37181 T] C oy fotar piated (AmevahatioUk) Perd boteB i 36 Aefl B SREr HYAT LM SRR

VCAM-1 (R&D Systems Ltd, UK) or 28.8jig/ml human tissue Fibronectin (Sigma, UK). In

control non-specific binding wells 50l phosphate buffered saline was added. The plates were
then left to dry in an incubator at 25°C, overnight. The next day the plates were blocked with

20  200pV/well of Pucks buffer (Gibeco, UK) supplemented with 1% BSA (Sigma, UK). The plates
were left at room temperature in the dark for 2 hours. The blocking buffer was then disposed of
and the plates dried by inverting the plate and gently tapping it on a paper tissue. S0pul/well of
3.6% dimethyl sulphoxide in Pucks buffer supplemented with SmM manganese chloride (to
activate the integrin receptor Sigma, UK) and 0.2% BSA (Sigma, UK), was added to the

25 appropriate control test binding and non-specific binding assay wells in the plate. S0pl/well of
the test compounds at the appropriate concentrations diluted in 3.6% dimethyl sulphoxide in
Pucks buffer supplemented with SmM manganese chloride and 0.2% BSA, was added to the test

wells.

Metabolically labelled cells were suspended at 4 x 106 cells/ml in Pucks buffer that was

30 supplemented with manganese chloride and BSA as above. S0pl/well of cells in 3.6% dimethyl
sulphoxide in Pucks buffer and supplements was added to all plate wells.
The same procedure exists for plates coated with either VCAM-1 or fibronectin and data is

determined for compound inhibition of cell binding to both substrates.



Cytostar plates (Anmersham UK) were coated with 50[err]Jwell of either [err]
human sol uble VCAM1 (R&D Systens Ltd, UK) or [err] human tissue

Fi bronectin (S In control non-specific binding ]
phosphat e. bﬁ‘gqéé’%g‘gssal ine was added. The plates were then‘y&ﬁl/éf‘lf”@%%ry in an
i ncubator at [err] overnight. The next day the plates were bl ocked with 20
[érr] of Pucks buffer (Gbco, UK) suppPenented with 1% BSA (Sigma, UK). The
plates were left at roomtenperature in the dark for 2 hours. The bl ocking
buf fer was then di Sﬁfsed of and the Pl ates dried by inverting the plate and
gently tappfi ngtiorBapesoffsipE And dataqpalysii-o 1 of 3. 69% di met hyl sul phoxi de in:
Pucks buf frae pﬁupﬁinmgteenk ilvkdnlerof @ cothpownd gstwelcare Incabatedén (he darkat rosmt € t he
integrin rec ept or o 148, UK) and 0.2% BSA (Sigma, UK), was added to the 25
appropri at TR ? test binding and non-specific binding assay wells in
the pl at e.Theglate} Anedhen cofntedise aiWallac Minghotandatittation dranten(Watipe, UKD and the

concenty ath o didaghitthaddin Fr Sl Mlerssil 88060800 BaUiglSebher

suppl ement e mV manganese chloride and 0 to the
test well slcs‘NE?'aﬂb?“i‘&%H“?'?“F‘%Pb‘él“r"é'dmﬁéﬂ‘ﬂ%‘:“@%?"é’f sqrsrpb‘nmeg ogeurs; The106 cel | s/ ni
i n Pucks quf&ﬁggetmngme?mﬂlederM[ﬁﬂJeﬁﬁEiBﬁ-Ed wi th manganese chl oride and BSA
as above. [err]/well of cells in 3.6% di methyl sul phoxide in Pucks buffer
and suppl enents was added to all plate wells. The sanme procedure exists for
pl ates coaf€gpwCB)-t BRE) MOA- T Xf 100+ Solstading) and data is determ ned for
conpound i nhibition of cell binding to both substrates. WO 99/ 23063
PCT1GEBW 3294 105 13 Performance of assay and data anal ysis. The pl ates
cont ai Ni Nowkepé CHp bRk theBudtOboud todTHgIREIAG 0 VCAMMWRLdated dell withouditiigithei N t he
dark at roomtenperature for 1 hour. The plates are then counted on a

Val | ac M cPretsat ENS are ihq copnts prosentin welissrithousu hsirate, auR Cr aredbe qounis preseatint ur ed
data procegggdode m%ﬁEeﬂ%ﬁﬁetsmﬁ&ﬁﬁxkn(M crosoft, US). The data was expressed

as an |1 C50, nanely & concentration of inhibitor at which 50% of control
bi ndi ng occur s.Conipaunsagang thigjaventionds exgressed fos I Cqopfon inbibfitias ef sl @dhegiomtoi on:
[err]—Oob s r n (or
VoA 13 ot i at VOPY At kel ol e il o BAGED b
present i nfiprohéctin M&W-lsmbsl@ﬁ@tletheme 08 migromelar 10081 pangmelar. Rreferred | n

compounds of the invention inbibit cell adhesion to fibronectin and VCAM-1 with IC50s in the
range 1.0 micromolar to 0.01 nanomolar. Especially preferred compounds of the invention
inhibit cell adhesion to fibronectin and VCAM-1 with IC50s in the range 10 nanomolar to 0.01

20 nanomolar,

2, Inhibition of antigen-induced airway inflammation in the mouse and rat.

2.1 Sensitization of the animals,

25  Rats {(Brown Norway, Harland Olac, UK) are sensitized on days 0, 12 and 21 with ovalbumin
(100 pg, intraperitoneally [i.p}, Sigma, UK) administered with aluminium hydroxide adjuvant
(100mg, i.p., Sigma, UK) in saline (1ml, i.p.).

In addition mice (C57) are sensitized on days 0 and 12 with ovalbumin (10pg, i.p.) administered
with aluminium hydroxide adjuvant (26mg, i.p.) in saline (0.2ml, i.p.).

30
22  Aantigen challenge.

Rats are challenged on any one day between days 28-38, while mice are challenged on any one

day between days 20-30.



well's containing a cell adhesion inhibitor. Conpound data of this invention
i s expressed for [err] for inhibition of cell adhesion to 15 bot h

fibronecti CAM | . Particul ar conpounds of the invegli josgh bi t cell
adhesi on. t‘goggp%ﬁ’ nectin and VCAM1 with [err] in the range %8) m cr onol ar

to 0.01 nanonol ar. Preferred conpounds of the invention inhibit cell .
adhesion to fibronectin and VCAM1 Wéh | C50s in the range 1.0 micronol ar

to 0.01 nanonol ar. Especially preferred conpounds of the invention inhibit
cell adhesion to fibronectin and VCAM1 with 1C5Cs in the range 10
nanonol| Zhe animys are chalienged hy,pxpptugg for 30 minutes (eats)igir  hppr (Bricehtorap genasol ofduced

ai rway bmd‘ﬁmmbg nylgdnaateh By G Wk scitthebudizer (FeVilbiss GIRAREY, UBPdndQassal infoh e
animals, 25 Brown Norway, Harland O ac, UK) are sensitized on days
0, 12 aABSPISUEE AMBErS| hunin (100 fig, intraperitoneal | y [j.p], Sigma, UK)
adm ni stered wi th al um ni um hydroxi de adjuvant (100ng, i.p., S gma, UK) in

sal i ge Gy ?‘f A.Jamf‘ﬂpltlon mce (C57) are senS|t|zed on days 0 and 12
W th oval:’bum n &t err E‘) adm ni stered with al um ni um hydr oxi de
adj uvantAn{mgiyaye trpated 4s required befpre or gftey gptigep ehajipngsOThe agueougspiublen chal | enge.

Rats ar %o.ﬁ{;@lnhsed’maﬂ.nmua.mnq,@%@a&a wmﬂrmio%sﬁg) or\mme mm ce are
chal | enged on any one 5%1‘ bet ween days 20-30

PCT/ GBQS&‘O‘SQ‘Q‘EF“&BS“*H@ Helphle mw?aﬂeé’ﬁ*g’étfdays‘emwﬂ 8\"61"“80‘% nut es
(rat s) Qbnidatii®the sdlilliif @5 % Methil cabul@e 00.2 %fpowﬁbhum i ‘\(aE@@'m" p.b)doggner ated by

an S deVi | bi ss UJt us S i nto an
exp g’gﬂgffﬁgﬁkﬁﬁl Zﬁg)'gss' #Ba £ dott g{)rq%’feovgb sla °'r'rg‘1%sﬁ'§9é‘g’tpr %%t ed as
r equi recDSug‘I(kgﬂt-oforaﬁttedﬂmb!mgtg@mrbhbllkkemge The aqueous- sol ubl e conpounds

of this invention can be prepared in water (for oral, p.o. dosing) or

saline (for intratracheal, i.t. dosing). Non-sol uble conmpounds are prepared
as suspekbi oﬁgswegtrqfnwwgmamnm| cating the solid in 0.5 % net hyl

cel | ul ospnelcellacéurntaitin s (e hﬁ&% ﬁﬂskmzm&raftélf DhalldagOradhOF 482 ndids aftePOt h Mer ck
UK Ltd., UK) or saline :(n o d e u%w Qﬂ% Dosnet vgllnu rJeszoar e: for rats 1m |
g, 15 o, chplings G g g pre it i B COGRSR Dy g, i 1.
Pasteur Merieux, France) and the trachea is immediately cannulated. Cells are recovered from
the airway lumen by bronchoalveolar lavage (BAL) and from the lung tissue by enzymatic
(collagenase, Sigma, UK) disaggregation as follows.
BAL is performed by flushing the airways with 2 aliquots (each 10 mI/kg) RPMI 1640 medium
20 (Gibco, UK) containing 10 % fetal calf serum (FCS, Serotec Ltd., UK). The recovered BAL
| aliquots are pooled and cell counts made as described below,
Immediately after BAL, the lung vasculature is flushed with RPMI 1640 / FCS to remove the
blood pool of ceils. The lung lobes are removed and cut into 0.5 mm pieces. Samples (rats:
400mg; mice: 150mg) of homogenous lung tissue are incubated in RPMI 1640 / FCS with
25  collagenase (20 U/ml for 2 hours, then 60 U/ml for 1 hour, 37°C) to disaggregate cells from the
tissue. Recovered cells are washed in RPMI 1640/ FCS.
Counts of total leukocytes recovered from the airway lumen and the lung tissue are made with
an automated cell counter (Cobas Argos, US). Differential counts of eosinophils, neutrophils and
mononuclear cells are made by light microscopy of cytocentrifuge preparations stained with
30 Wright-Giemza stain (Sigma, UK). T cells are counted by flow cytometry (EPICS XL, Coulter
Electronics, US) using fluophore-labelled antibodies against CD2 (a pan-T cell marker used to
quantify total T cells), CD4, CD8 and CD25 (a marker of activated T cells), All antibodies were
supplied by Serotec Ltd., UK)

35



2.4 Assessnent of airway inflammation. The cell accunulation in the |ung
is assessed 24 hours after challenge (rats) or 48-72 hours after 15

chal I enge (1 59/23 he ani mal s are eut hani zed wi th sodi um pef&adamsddLt one
(200nmg/ kg,- i p., Pasteur Merieux, France) and the trachea is inmediately
cannul ated. Cells are recovered fromthe airway |unmen by bronchoat veol ar

| avage (BAL) and fromthe lung tissue By enzymatic (col |l agenase, Sigma, UK)
di saggregation as follows. BAL is performed by flushing the airways with 2
aliquots (each_10 m /kg) RPM 1640 nmedium 20 (G bco, UK) containing 10 %
fetal cal Xser Bﬁﬁ‘(‘F@?,‘s‘ Serotec Ltd., UK). The recovered BAL aliquots are
pool ed andrieeédl daeOuasespressadas msatkel guniieeCin hadholiengddatialkingddainyl véliideer BAL, t he

| ung vascul atyre.is.flushed with . RPM . 1640 ./ F o.r ve t bl ood pool

of el s et i siisogtE Do Hellba g, fperfele sh ubnif Bt e’ 507 Poe
(rats: 400nepps. Statigtical Bpalpsis)of tfe difenpgeamong treatmentigrapueaszraduataiosingved i 1 RPM
1640 / i ; . for 1
hour , 3£ Fﬁ?%’@’ﬁ‘é?’%ggg‘ﬁ‘ggg@ﬁ% gﬁ?‘s‘%‘%})’rﬁ lit%hee'?? ?%Z‘fat‘%gg%\';g%e%{ °g1el | s are
washed in P 1640/ FCS. Counts of total |eukocytes recovered fromthe

ai rway | Uk igiisitord W thelimVEnddn SRus6d AdeatisHaMPsigifdantdenRidiinedstdpiiinh Ccount er
(Cobas Argos, US). D fferential .counts of eosinophils, neutrophils and
mononucl ea¥MBRICYE nperi i e BAL 3od g ay fisspesy (E'HW' nt ?f%&"eﬁ? r“ig? ool
prepar at i omgkat ai ned with 30 Wight-G enza stain (Sigm, UK). T cells are
counteg by flow cytometry (EPICS XL, Coulter Electronics, US) using

fl uophor e-1 abel | ed anti bodi es against CD2 (a pan-T cell nmarker used to
quantify thtal Iibibitibs ef)Antigyn/ FRAinway Sepyivity i AllerdicSheef activated T cells).
Al'l antibodies were supplied by Serotec Ltd., UK) 35 WO 99/ 23063
PcT1GB98/ 03294 107 2.5 Data anal ysis. The cell data was expressed as
mean cel | Foegsaerimantwasnerfonmed arsentialleasdpscribrganWa N Ahrahimp pialt ;- Els.devestang

chal | en%f«‘d%l@!ﬁ?_vﬁmlﬁ.tTﬂ&R%ﬂ@irﬁﬁméQﬁlleigﬁGﬁddﬂmﬂh a,h?,es.t ?eda{ssswwnqs of the
nmeans. atistical a is 0 e rence a reat mep oups was
val uadEd Heng ol Bue sk sSponetkfe it ko APl sHorL SN N | ey

t est. \Wher nhfbitpssrof {he Giv&bion oeztdeliviest acal acenis) itd the deepcmd exisst esthtistidaBy

| nNEDI 0TS 0l LB DG lack BiEPHaGkeF hiBkd Shipsald v ST 0ni i cant reduction in

eosi nophi |




| ynphocyte nunbers in the BAL and airway tissue at doses within the range
100 ng/ kg to 0.01 ny/kg. 10 3. I nhibition of Antigen |Induced Airwav
Sensitivity in Allergic Sheep The experinent was perfor ially as
descri be_d“%r?"&?”‘%/l Abrahamet al, J. din. Invest., (19 G\ﬁ%}lﬁﬁ%, 776- 787.
The experinment used allergic sheep which had been previously shown to 15
develop early and | ate phase responsess to inhaled _challenge with Ascaris
suum antigen. The inhibitors of the invention were delivered as an aerosol

to the sheep and caused a statistically significa ' f caris
suum i ncuaIMB ai rway responses. WO 99/ 23063 10811""'ﬂmtlmmmumfof '
general formula (l1):- 5 * € L oM s

[err] wherein:- Rl is hydrogen, hal ogen, hydroxy, |ower alkyl or |ower

al koxy: I-[ er rA compgunsad gensral prmpl3 (Bsent N or [err] and 10 one of X3,
X4 and X5 represents CR11 and the others independently represents N or
[err] [where [err] is hydrogen, _am ng, hal ogen, hydroxy, |ower alkyl, |ower
al koxy, |ower alkylthio, kyl sl phi u(% | ower al kyl sul phonyl, nitro
or trifluoromethyl; and gratp [err] in which: 15 [err]
represents a -R2- R3-ri+ [errl IS &‘strai ght or branched

[err]al kyl ene chain, a d,t& r]al kenyl ene chain or a
stragght or branched [err] chain, and R3 i £a direct fond, cycl oal kyl ene,
het er ocycl oal kyl ene, arylene, heteroaryidiyl, [err] ferr] [err] where R4 is
a hydrogen atomor a 2 0 | ower al kyl group; [err]Jand n is zero or an

I nt eger wherein:-2) ; but excl udi ng conpounds where an oxygen, nitrogen or

sul phur atomin R3 is attached directly to a carbon carbon nultiple bond in
R2; [err] isR!arSW@rﬁéenollalwe!’émawlww, pelower alix¥iesents: (i) a direct
bond; X1, X2 and X6 independently represent N or CR10; and :

10 one of X3, X4 and X5 represents CR11 and the others independently represents N or
CR10

[where R10 js hydrogen, amino, halogen, hydroxy, lower alkyl, lower alkoxy, lower alkylthio,

lower alkylsulphinyl, lower alkylsulphonyl, nitro or trifluoromethyl; and R11 represents a group
-Ll-Arl-Lz-Y in which:
15 L1 represents a -R2-R3- linkage, where R2 is a straight or branched Cj_galkylene chain, 2

straight or branched C;_galkenylene chain or a straight or branched C;_galkynylene chain, and

R3 is a direct bond, cycloalkylene, heterocycloalkylene, arylene, heteroaryldiyl, -C(=Z)-NR4-,
NR4.C(=Z)-, -Z!-, -C(=0)-, -C(=NOR%)-, -NR4-C(=Z)-NR?-, -S02-NR?-, -NR4-50;,-,
-0-C(=0)-, -C(=0)-0-, -NR4-C(=0)-0- or -O-C(=0)-NR4- (where R4 is a hydrogen atom or a
20 lower alkyl group; Zis O or S; yAR™ 0, S(0), or NR#4 and n is zero or an integt_ar 1 or2); but
excluding compounds where an oxygen, nitrogen or sulphur atom in R3 is attached directly to a
carbon carbon mulitiple bond in R2;
Arl is arylene or heteroaryldiyl;
L2 represents: (i) a direct bond;
25 (ii) an alkylene, alkenylene, alkynylene, cycloalkenylene, cycloalkylene,

heteroaryldiyl, heterocycloalkylene or arylene linkage each optionally

substituted by (a) an acidic functional group (or corresponding protected

derivative), R3, -ZH, -ZR5, -C(=0)-RS5, -N(R12)-C(=0)-R13,



25 (11) an al kytene, —atrkenylene, al kynyl ene,

cyc: oal kfanyl ene, Cyﬁl oal kyl elnfyligﬁ!gﬂmjmlﬂﬁ “( h;at erocycl oal kyl ene orI
arylene lin optiona IH gpEf(a) an aci gj l, ona
group (or .cié?(?%ggg‘%di ng protect leT LV ah i !g,*!err] Vé@%ﬁ%@é@'lw
[err] [err]or by (b) alkyl substituted by an acidic functional group (or
correspondi ng protected derivative), dMby [err] 5 [err]

| i nkage; [err] linkage; [err] linkage; [err] linkage; or [err] |linkage; 10
{in which R5 is al kyl, alkenyl, alkynyl, aryl, arylalkyl, arylal kenyl,
aryl al kynyl, cycl oal ky NRE)<R-aR1I3UNEI2)-soy-RIBavkbrdybr,  cycl oal kenyl al kyl ,
het eroaryl, heteroaryl al kyl, heter ar%ll al kenyl, heteroaryl al kyuyl,

het er ocycl oal kyl , or hdfCEFDNBIAR éﬂp@*@)-lﬂ?éi\fzsomdhwqhgubﬂﬁutwbsal kyl
substituted with al kox cycl oal kvl . hydr ox rcapto, alkylthio or 15
[err] R7 and Rerr] ar éﬁ ’écééﬁ}“P‘%ﬁg%ié?&BX%rlc‘i/rrég‘f"ge&gé’ﬂ'ﬁwegr‘?f"ﬁ%?’%g’éH~" or a
group consi sting am no-zW,-BRY icleorNel Yorandl y2or r espondi ng pr ot ect ed
derivatives, an acidic functional rLoup (or correspondi ng protected
derivative), [err] &) ar[l@y‘To)s!’lfBg)t‘F(gﬁl(%dlpb?ﬂ'&azﬁaci dic functional group (or
correspondi ng protected yvative) or by [err] 20 [err] [err] together
with the atons to Mﬁvhﬁ°¥ﬁé%7‘l'ﬂﬁg§;ched forma 3- to 6-nmenbered

het er ocycl oal kyl ri ng; aR(=D3CHa/QFO)- linMagde, optional ly substituted by
Rlerr]; R12 is hydrogen, alkyl, aryl, arylalkyl, cycloalkyl,

cycl oal kyl al kyl , ~ het(6) @aR}Z2-Rhdinkageaerv| al kyl , 2 5 = heterocycl oal kyl or

heterocycl oal kyl al ki a -CorA)RB)-IC-OFNRE-CRR) - tinkage;

10 {in which

RSis alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, cycloalky), cycloalkylalkyl,
cycloalkenyl, cycloalkenylalkyl, heteroaryl, heteroarylalkyi, heteroarylalkenyl,
heteroarylaikynyl, heterocycloalkyl, or heterocycloalkylaikyl;
R6is hydrogen, RSor alkyl substituted with alkoxy, cycloalkyt, hydroxy, mercapto, alkylthio or
15 -NYiYZ;
R7 and R8 are each independently selected from hydrogen or a group consisting amino acid side
chains and corresponding protected derivatives, an acidic functional group (or corresponding
protected derivative), RS, -ZR5, -C(=0)-R5, or -C(=0)-NY1Y2, or alkyl substituted by an acidic
functional group (or corresponding protected derivative) or by RS, -ZRS, -NyYly2,
20 -NH-C(=0)-R5,-C(=0)-R2-NH;, -C(=0)-Arl-NHj, -C(=0)-R2.CO»H, or -C(=0)-NY1Y2;
or RS and R7 or RS and R8 together with the atoms to which they attached form a 3- to
6-membered heterocycloalkyl‘ring;
R? is C1_galkyiene, optionally substituted by RS;

RIZ is hydrogen, alkyl, aryl, arylalkyl, cycloalkyl, cycloatkylalkyl, heteroaryl, heteroarylalkyl,
25  heterocycloalkyl or heterocycioalkylalkyl;

RI3 s alkyl, aryl, cycloalkyl, heteroaryl or heterocycloalkyl, or alkyl substituted by aryl, an
acidic functional group (or corresponding protected derivative), cycloalkyl, heteroaryl,
heterocyeloalkyl, -ZH, -ZR3, -C(=0)-NY!Y2 or -NY1Y2;

Y1 and Y2 are independently hydrogen, aikenyl, alkyl, alkynyl, aryl, cycloalkenyl, cycloalkyl,
30  heteroaryl, heterocycloalkyl, or alkyl substituted by alkoxy, aryl, cyano, cycloalkyl, heteroarvi,



R13 is al kyl, aryl, cycloal kyl --—he%%ear—yl—er_heterocycl oal kyl, or al kyl

substituted by arvi, an acidic M (or correspondl ng protected
derivative | pal kyl, heter m Fm& oaI kyl, fogar e
[ ndependen%vpfsﬁgfogen, al keny !}L - aryl, *‘@ényl _

cycloalkyl, 3 0 heteroaryl, heterocycloalkyl or aIkyI substltuted by
al.koxy, aryl, cyano, cycloal kyl, het &doaryl, W99/ 23063 110

het er ocycl oal kyl , hydroxy, oxo, [err] or one or nore [err] groups; or the
group [err] may forma 5- to 7-nenbered cyclic am ne which (i) may be .
opt i onal heyerenyilexlkyl,iydrixysxon-N1d 2 oor onperanae 20 R1Y entCi=QENe b 2aptodpsiam al koxy,
car boxam do, carhoxy, hydroxy, oxo (or a 5-, 6- or 7-nenbered cyclic acetal
deri vat i the gropRr magfam *(5'!"9 7'W&9‘“HF‘§@°’EF(%‘R% whigh (& mayibg pptipagliyhet er oat om

sel ect edsubftitifed ama bneioF midyebuBdRibatsdbiIkcYdd, fmaf akoxy,aawoﬁlnm, carbBiy] hydfkdxp, Whi ch
R14 is al kyl, ara/ aryl al kyl , cycl oal kyl, cycl og kyl al kyl , Fleteroaryl
het er oar giodériag-, he‘t-@mhgred @aliwtalcier-mweqhmwvd 4 (§)may iMg!ﬂlc}liitaﬂlalnd (iii ) may

al Soogl kb‘rl%?rq:erleroa?om eliecft):d ?ro 3(53§ ?026\2)1%&9 wthre 3hlse ﬁy%n())cx Cahg?g

cycl orm a rtricyclic r| 10 [err] p

is zero Rviaith, LOCBIRI4, IcL6) 61114 é’:“?o}n“o&@ﬂ.ﬁ%“;ﬁﬂ aﬂgaﬂyﬂuigi oi sostere) or

[err] an correspon |ng N- oxi and their pro
phar mac e tyicloalkyl, syclagikygkylieeraayl] ietaomtylsibylyiateeaydéaligiioh corrpounds and their

'{\onﬁi ??t‘%@r@%%ﬁ%%(“ gﬁ%’% G’aaggitzg g?n‘q'?lc%tg'{oﬁ azol -4yl ) -acetic

aci d, 2- heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyclic ring system;

phen%agg&yl&g& IQR{ §0M4(&=6ﬁ\ll{mor%¥i&haen%yl ) ur ei do) - benzyl oxyl - phenyl }-pro

pi on

phenyl acet yl am no 4 4- (3-(2- met hyl phenyl ) ur ei do) - phenyl ] - et hoxy) - phen
yl) - propiP eeocg@fxéntegg i 45 an(d

2- benzyl sul phonyl am no- 3-{4- [ 4- (3- (2- et h)/l phenyl ) ur ei do) - benzyl oxy} - phenyl
) - pr opi Or¥ is caxbéxy (or an acid bioisostere) or -C(=0)-NY ]

(but ane-1 - sul phonyl am no) 2-[4-(3-(2-met hyl Ehenyl - urei do)-benzyl | - benzofu
ran- 6-yl }andggcorrgegdmg oxi ,and thexr prodrugs; and pharmaceutically acceptable salts and

ﬁ (be n z Y | souvtesQut suich Wﬂm)m(s%a tHeft-X-Oxid 63 aniEyrogdriufs) Biekliding we sonipaamsl3d-- et hoxy} -
en Z

0,

- Dotz Sy BaRRa R eSside) pheayty-aeepiminel thvapt 4 Y aseit 15021 o)
phenyl ] nﬂwﬁc}mam»rihﬁﬂe(ﬂlﬂl#hx!vl@pul)!mldv)-awﬂoxy}knbhnﬂ}@mﬁdnu: apdd¥si so t hat
[err] ca I e Ellurd ubsti tuted
bheny! on bty H-ERLERES i id- ey e eeliah SREGH S0 LIRS 05 1 | 0
bond, (ii gclda:h-benzylsulphonylamlno-3-{4-[4—(3-(2-methylphenyl)ureldo)—benzyloxy]-phenyl}-proplomc

acid, (butane-1-sulphonylamino)-{2-{4-(3-(2-methylphenyl)-ureido)-benzyl}-benzofuran-6-yl}-

20  acetic acid, 3-(benzylaminocarbonyl)-(4{2-{4-(3-(2-methylphenyl)ureido)-phenyl]-ethoxy}-
benzyl)-propionic acid and 2-benzyloxycarbonylamino-3-(5-{3-{4-(3-(2-methylphenyl)ureido)-
phenyl}-propyl}-thiophene-2-yl)-propionic acid; and with the proviso that L1 cannot represent

Ci-galkylene-C(=0)-NH- or Cy_galkylene when Arl represents optionally substituted phenylene,

Y represents -CO2H, -SO3H, -PO4H; or tetrazole, and L2 represents (i) a direct bond, (ii) an

25  alkylene or alkenylene linkage each optionally substituted by (a) alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, ary}, arylalkyl, heteroaryl, heteroarylalkyl or heterocycloalkyl, or by (b)
alkyl substituted by alkoxy, hydroxy, arylaikyoxy, heteroarylalkyloxy, alkylthio, carboxy,

alkoxycarbonyl, or -C(=0)-NH3, (iii) a -[C(=O)~N(R6)-C(R4)(R7)][,- linkage in which R4 is
hydrogen or lower alkyl, RS is hydrogen, alkyl, atkenyl, alkynyl, cycloalkyl, cycloalkylalkyl,

30 cycloalkenyl, cycloalkenylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl,
heterocycloalkylalkyl or alkyl substituted by alkoxy, hydroxy or alkylthio, Ris hydrogen, alkyl,



25 al kyl ene or al kenyl ene |i nkag ffEﬁTBE?TBﬁéTTV*substituted bY (a)
al kyl, al kenyl, al kynlyl I kCIyC| oalhk%/l L’ gmm,mn awl ,(b;iryl al kyl ,
het eroaryl, MNeoeswmessyl al kyl or he : @Am o _
substituted by al koxy, hydroxy, arylalkydkyf hétefoarylalk%?% , %ﬁﬁygagio,
car’boxy, alkoxycarbonyl,lﬁrl[er{LI|nraqg!Lnn$?|cgyE?ogkaY rogen or /
' , al kenyl, , ,
2;EYLé|E§|QFkSY?rgggn’ 2yc¥oalkenyl¥ cycloélkenﬁlalkyl, ?ry:k ?rYLa:kgL,
I terocycl oa a

Qlew |r OSLﬁlsta ‘.“f‘ﬁ??fi“’%’;”%ﬁ""%&‘y “Y“ﬁ?‘%‘?%@@»y%'rlgﬁhka% éynlmejy‘eenmlk?v/samymﬁg@n, Yl kyl ,
WO *| 3063 heteroaryl, heteroarylalkyl, heteracydladlicy), heterocycloalkylalkﬂ or alleyl ﬁ@'t-:%%%%’ 03294
vl oal kenyl Tyl hryl S ey R o loytasoey
cycl oal kenyl al kyl , , y B : : :
T et e At 2 ML G 157
225%2%;5 ZH? xy4c°§%%?%¥3?§%%? (8 -43lkylens, optiorallp sibstitord by (:?«y\l)ananive’{ilfyll-n! i nkage
in which [e,rcro]uk'yl_scyaoan‘iylanié;lﬁférdo"amen,h,fé&&«laugr.yh[lﬁrﬁr ’]ﬁ{J?’Q?'E'ngH IIU ; rcl Aial yl ene,
OptionallyQEUbﬁgﬁtuéﬁg§2§ga gzl, armgﬂéméﬁf Izyd ,ﬁg | ﬁy*zy?k I

oxChets 22 99 Y: vl ,
ﬁgfle(r)g!alr(z: q.ﬂ?’rw jalk r@ hetergcycl oal k?l’ OI‘V)T’let rzozcyc 'o'g”!gﬁél al kyl, or
(v) a [er rY*"F*r %fﬁ%iﬁ‘nowﬁée famd R ﬁ@lﬂailﬂﬂiﬂe&dllftiobﬂll’yrﬁlbsﬁil%@dg?Ia(nikil, |
Cvel on] Kyl - ngt R, SRRl St syttt |
a¥ I aﬂk@ly hefosoarylyhetespasyplicy), ieFPEQCEﬂMKyy#!diefépdcycldaﬂ@ﬁkade oal kyl or
he?erocycioalkylalkyl. 2. A conpound according to claiml in which [err]
represents_hydrogen, Ealoggn, !oyer_alkyl or | ower alkoxy.d}S en3.4 A R
conpound atcor cﬁ%ﬁ“’?'@ @kardingXo r:la:.nmtﬁnml}hc_imi.rr}prgvthe,igi ﬁyﬁ[@%%,? ]hmr{%eb"ﬁe A lorr]
conmpound aﬁﬂ@ﬁﬂhmﬁwto any precedlnglﬁ a|n1:gmer S et PEpress
where [err] is lower alkyl, Iomerha loxy,2 0 c y A co’ bong! accor di ng
al kyl sul phi nyl or |ower alkylsul phonyl. mhere.[err] isnPomer Tt Yo
| ouer ol koxy. 6. *Rreiaaeondiilh B3 ahEh R obepapirgaraetn uni ch [ er ]
represents [érrj where [err] is nmethyl. 25 7. A conpound according to

' mo | wh rl is
Pyt bgen. T over il sl el t £ sroredie R mish Khiorestan@R tadesd =0 phi ny|
or |ower df RYFrApIDY plkoss, lower alleyitivompoeen slkasdghiuii Sidowd afibRlfofy N Whi ch
[err] is lower alkoxy. 30

20 5, A compound according to claim 4 in which xl represents CR10 where R10 5 fower alkyl
or lower alkoxy.
6. A compound according to claim 4 in which X! represents CR10 where R10 is methyl.

25 1.

A compound according to any preceding claim in which X2

represents CR10 where R10
is hydrogen, lower alkyl, lower atkoxy, lower alkyithie,

lower alkylsulphinyl or lower

alkyisulphonyl,

8. A compound according to claim 7 in which R10 js lower alkoxy.
30 |

9.

A compound according te any preceding claim in which X3 and X6 represent CH.



9. A conpound according to any preceding ctairmin which X3 and [err]
represent CH. WD 99123063 PCT/ GB98103294 112 10.

A conpoundwﬁcgg ogi ng to any prece,ﬂ'@i&lﬂjl%ﬂﬂ\ﬂﬂch onep@i/crdsidid [err]
represents [éerf| and the other re el L A conpound according to
claim10 in which within [err] the noiety [err] represents a 5 --R2-R3- ’
| i.nkage wherein R2 represents a strailght or branched [err] chain and R3
represents [err] where R4 is hydrogen or(Jerr]al kyl. 12. A conpound
according to claim10 in which within [err] the noiety [err] represents »
[err] wiere Rtompound decoring toanymeededing cldige in Which oe of ¥fisod X3 rerresentsli ng t o any
one of c(% h s él?‘}lz I n_whij within [err] the noiety [err] represents

opt i onal R;? el g0 ﬁ'f'@ﬁr&f)e-"k yl ene or optionally substituted p-pyridindiyl.
14. A conpound according to claim13 in which [err] represents
unsubsti tuted p-phenyleng. 15 15 . A conpo accor di to claim13 in

wht on [ ditr] © hepBoe e iiia p et (hin sk STRRANE gRGak LM totcenfas o\ o
accorgdi NH21R0. RilbgORRrél RZ represtnisldbrrhight 6k biklichéd @_fatylené @alnlaniiR® noi ety [err]
represents (a) a direct bond (b) an optionally substituted straight or

br anche drepreteyitsc0e-O) NRéagiereR? is hjdrpgennr CRgalkgt i t ut ed strai ght or branched

al kenyl ene |inkage or (d) a -Z2-R9- |inkage. 17. A conpound according to
claim16 in which [err] represents a substituted straight or branched

Aer ]l foy! enCedupBiiidiconfie to chiin 10 iAATRAH W IA6EREHY RO rbyfeskledi m 17 T

whi ch L2 represernts a su Ituted ethyl ene |inkage. A conpound
accor di ng:Hzcl:(ebaNm‘-MewR‘tibny'drng’hsoi-melwli ch the al kyl ene substituent is

selected from!lower alkyl, aryl, heteroaryl, [err] [err] 30 WH9912
pCT/ ¥B98&294 113
13. A compound according to any one of claims 10-12 in which within R the moiety Arl

represents optionally substituted p-phenylene or optionally substituted p-pyridindiyl.

14. A compound according to claim 13 in which Arl represents unsubstituted p-phenylene.
15

15. A compound according to claim 13 in which Arl represents unsubstituted p-pyridindiyl.

16. A compound according to any one of claims 10-15 in which within R11 the moiety L2
represents (a) a direct bond (b) an optionally substituted straight or branched alkylene linkage

20  (c) an unsubstituted straight or branched alkenylene linkage or (d) a -22-R5- linkage.

17. A compound according to claim 16 in which L2 represents a substituted straight or

branched Cy_galkylene linkage.

25 18, A compound according to claim 17 in which L2 represents a substituted ethylene linkage.

19. A compound according to claim 17 or claim 18 in which the alkylene substituent is
selected from lower alkyl, aryl, heteroaryl, -N(R12)-C(=0)-R13, -N(R12)-C(=0)-OR13,
-NR12)-§0,-R13, -NY1Y2 and -[C(=0)-N(RS)-C(RH)(R)] ,-C(=0)-NY1Y2,

30



20. A conpound according to claim 16 in which L2 represents a group [err]
where R4 is hydrogen or | ower al k;mmm'mu ents | ower alkyl, or
mhere R4 i nand [err] re teroar gl err] 5

A coﬁﬂgéﬁgﬁg%cordlng toclaimi16 ih mhléh t2 represeﬁ??thg&oup [err]
[err] where [err] represents [err] [err] 10 22. A conpound according to
claim16 in which L2 represents a grdid [err] where R15 represents [err]
[err] 23. A conpound according to any one ofclains 10-22 in which within

[err] the nmoiety Y 15 represents carboxy or an acid b|0|sostere 24. A
conmpound according to claim23 in which Y represents car? xy. 25.

CompoundygacCR Ghpbhob el duN G il efgs) L-c20cker ] i whi ch

[err] as efl ne a| m i's arylene 99/$06
PCr/ GB98s03294 114 [err] is attached at the ring 3 or 4 Bosmlon and their
prodrugs and pharnmaceuti cal | acce %able salts, and solvates (e.qg.
hydr at es)wisfe Rbishysirogen oﬁmr R1P sepresents lownsiakyl prowhere Rikis hpirogeps.

Co ds di Gt ) I b
whi Ch [ erPf RS FREpRAY heleyd m“?ﬂ"Fgﬁwﬁ?ﬁ‘i"ﬁ@?a%(%ﬁ}?’&ﬁ [ “and 107 [err]
i s attachsgri-soheld,ingly3 oer[c&q;mi)thn'i)(xéf deeey-wyhy2odr ugs and

phar maceutical |y atceptable salts, and solvates (e.g. hydrates) of
conpounds of fornula (Ib) and their prodrugs.

21. A compound according to claim 16 in which L2 represents a group — CH—CH;—

where R15 represents -N(R12)-C(=0)-R13, -NR12)-C(=0)-OR13, -N(R12)-S0,-R13 or

-NYly2,

10 22. A compound according to ciaim 16 in which L2 represents a group ——CH~—CHz—

RIS
where R15 represents -N(R12)-C(=0)-R13, -N(R12)-C(=0)-OR13, -N(R12)-50,-R13

or-NY1yZ,

23. A compound according to any one of claims 10-22 in which within R11 the moiety Y

15  represents carboxy or an acid bioisostere,
24. A compound according to claim 23 in which Y represents carboxy.

25. Campounds according to claim 1 having the formula (Ia):-

20
A T}/U\ArLY

in which Rl, Rz. L2, Xl, X2, X3 and Y are as defined in claim 1,Arlis arylene and

(1a)



27. A conpound according to cTal m 25-or—etalm 26 in which R err]

represents hydrogen. 15 28. @w COI’dI ng to any one of clains

25 27 |n represents a ﬂmhed [err b chai n.
%%ﬁ%ccor ding to claim I R2 repr esen}ta?b%?gﬁyl ene. 20

30 A conpound according to any one of cl ai ns 25, 27, 28 or 29-in which °*

[err] represents optionally substitut®d p-phenyl ene. 31 A conpound

according to claim30 in which [err] represents unsubstituted p-phenyl ene.

25 32. A conpound according to any one of clains 26-29 in which [err] .
r epr esenR2-CpE0)-NEbalrl-y.2-Xibsttachedtae theping § oi ¢lpasilioy,and Bidir prod%umo und accor di ng

175 3, Bt ot bl aSaRL RN o a3 o B

repr eserﬂldraroéUMQtltut ed straight or branched [err]al kyl ene I | nkage. 35. A
conpound accordi ng to claim34 in which [err] represents a substituted

et hyl ene |i nkage. 36. A conpound according to claim34 or claim35 in
whi ctB t hab- al @Fﬁ’ﬁ%“déﬂ‘ffg'fd?"cgd%ﬂ?'“! khaying thedormufa @-| ower al kyl, aryl,
heteroaryl, [err] [err] 10 37. A conpound according to any one of

claims 25-33 in which err] gepresents is a [err] [err] linkage, where R4
I s hydrogen or | Kyl . O t hyl) afd R15 represents | oner al kyl
(e.g. methyl), [ h andiRlS Am—eslﬁ-t—sYaryl het er oaryl ,

[err] [er . R@to aim37 in which L2
represents a | rrj)l!r’lkageo [ erX

(Ib)

in which R1, RZ, 1.2, X1, X2, X3 and Y are as defined in claim 1, Ar! is heteroaryldiyl and
10 -Rz-C(=O)-NH-Ar1-L2-Y is attached at the ring 3 or 4 position, and their prodrugs and

pharmaceutically acceptable salts, and solvates (e.g. hydrates) of compounds of formula (Ib) and

their prodrugs.
27. A compound according to claim 25 or claim 26 in which R! represents hydrogen.
15
28. A compound according to any one of claims 25-27 in which R2 represents a straight or
branched Cj_galkylene chain.
29. A compound according to claim 28 in which R?2 represents methylene.
20
30. A compound according to any one of claims 25, 27, 28 or 29 in which Arl represents
optionally substituted p-phenylene.
31, A compound according to claim 30 in which Ar! represents unsubstituted p-phenylene.
25

32. A compound according to any one of claims 26-29 in which Arl represents optionally

substituted p-pyridindiyl.

33. A compound according to claim 32 in which Arl represents unsubstituted p-pyridindiyl.
30



where R15 represents [err] [err] 20 39. A conpound according to claim
37 in which [err] repriﬂﬁmmﬂﬂuﬂ“m" i nkage, where R15 represents [err]
or [err] 40, A_conpo ' any one of clains %&%ﬁw\hi ch
[err] repre Ciiiig rr] whefe 25" RIOis lower alkyl or l'ower alkoxy. 41.
A compound according to claim40 in which [err] is nethyl. WD 99/ 23063
PCT/ GB98103294 116 42. A conpound atxording to any one of clainms 25-41 in
which [err] represents [err] where [err] is |lower alkyl, |ower alkoxy,

| ower al kylthio, |ower alkylsulphinyl or |ower alkylsul phonyl. 5 43. A
conpound 3&c c oAdbmgpundachrlingitoldhyiome ofikaimis 25-33 inwlhiich L2oemesents k sobytitutéd . A
conpound r di | ai e 25-43 in X3 represents CH 45. A
conmpound sggig@rog?%gd%egca‘%lkgﬁgl@ gg'l ainms 25-44 in which Y represents
carboxy. 10 46. A conpound according to any one of clains 25-45 in which
the group [err] is attached at the ri n_q' position. 47. A conpound

sel ect ed 3t omAtAEPTHH Fwdﬁg:to clajm 34 in whic represents a substituted ethylene linkage.

(R) - 3sacet yl am no- 3- (4- ( 3- met hoxy- 4-[ 3- (2- net hyl phenyl ) ur ei dol phenyl - acet yl

am nol phepyl ) - propanoi c_acid;, . . S . .
(R 3- (4-Fhr bA RO BePrfit 13 s 36 pr plim 33 which the pkyiens st Sheny | ) ur ei dol
phenyl - agpind Rt RAEPARLEI, HRIPRMONRIACCED)-RI3, -N(RI2)-C(=0)-0R13, _
(R) - 3- (3-carhoxypr ano%am no) - 3- (4-[ 3- rTP7t hoxy- 4-‘;3- (2- met hyl phenyl ) urei do
] phenyl - NR1Z%)-80pRy Y N op HEMAWNBDSHBHR M padF@-NY Y2,
(R) - 3-(pyridine-3-carbonyl am no) - 3- (4- (3- met hoxy- 4-[ 3- (2- met hyl phenyl )urei d
ol phenyl - acetyl am no} phenyl) - propanoi ¢ aci d;
(R) - 3zpenspy! adorpownd(adeokding 0 aiony oficidims 15233MRivhivh Phapekentsid do] phenyl acet yl
am no) phenylk#;E propanoi ¢ acid; 25
(R-3-[2-( 2'! t hoxyet hoxy) acet yl am nol - 3- (4-[ 3- et hoxy- 4
] 3- (2- et hﬁ?hem;—) likiagd ahal BA s hydgatoy lowidt dilo pdpe Aty AdRIE RGir@edtsi d;

RIS

lower alkyl (e.g. methyl), or where R4 is hydrogen and RIS represents aryl, heteroaryl,
-NR12)-C(=0)-R13, -NR12)-C(=0)-0R13, -N(R12)-505-R13, -NY1Y2 or

-{C=0)-NRS)-CRYR)ly-C(=0)-NY1¥2,
15

38. A compound according to ciaim 37 in which L2 represents a —CH—CH;— linkage,
R

where RIS represents -N(R12)-C(=0)-R13, -N(R12)-C(=0)-OR13, -N(R12)-505-R13 or

NY1YZ,

20 39. A compound according to ciaim 37 in which L? representsa —CH—CH;— linkage,
RI.S
where R15 represents -N(R12).C(=0)-R13, -N(R12).C(=0)-0R13, -N(R12)-80,-R13 or

NYly2,

40. A compound according to any onc of claims 24-38 in which X1 represents CR10 where

25  R10is lower alkyl or lower alkoxy.

41. A compound according to claim 40 in which R10 js methyl.



(R -3-1(tetrahydropyran-4-carbonyl)am no] - 3- (4- 3- net hoxy- 4- 3- ( 2- met hyl pheny
| )urei do) - phenyl acet vl am nol phenyl) - propanoi ¢ aci d;

(R-3-[(5 soxazol e- 3- car bonyl ) am nol - 3- (4- ( 3- et =A4- 13- (2- rret hyl

phenyl ) utel e%&gﬂ% phenvl acet vl am nol phenyl ) - pr opanoi Cpg@}éaésn{sgm

(R) - 3-[(thiophene-2-carbonyl)-ani no] - 3- (4- (3- et hoxy 4=13=(2=methytphenyl ) u
rei do] phenyl - acetyl am no} phenyl) - pr oganoi ¢ acid

(R) - 3-[(4-carboxybenzoyl) -ani no] - 3- (4- ( 3- met hoxy 4- [Emﬂyﬂm"mmm”",)urel d
ol phenyl - acetyl am no}phenyl) - propanoi ¢ aci d; ,
PC1GB93294 117

(o o oY Rl CRLARRY ol e aoms €] TR precehis (R0 ers” POV

r ei do] phenyl - an1no propan

(R) - 3-[ (11045 dwaﬁlwm Ao, D’Wmlmhmabﬁé'alkylsulphmyl or lower alkylsuiphonyl.

(3- net hoxy-4-{3-(2-met hyl phenyl ) ur ei dol phenyl -

acetyl am no} phenyl) - propanoi c acid; 5

(R-F[(qyri mm&mmﬂylo)cmﬂﬂ|wh3ch(ﬂ%ﬁo\{'§'a(k%xy‘mt hyl pheny1) ur ei do} phen
yl acetyl am no}- phenyl)-propanoi c aci d;

(R) - 3- (4-carboxy-3, 3-di met hyl - butanoylan1no) 3-(4-{3- nethoxy 4-13(2-nmethyl p
henyl ) ur g4, do}x cdnfiativd &e&umf aam..ge.}e d? RRimkl25 4P [OBRE) g@i

(R) - 3- (benzoyl ami no) - (2- met hyl phenyl ) Ur el phenyllacetylan1no}p
henyl ) - propanoic 10 acid;

(R) - 3- ( 44s:ar bomyinolsdueydraing Roy ndof claibns|28-44 & WREHY Leghémd dabiog}.d0] phenyl acet
ylanlgo}-phenyl)- propanoi ¢ acid; and the correspondi ng N-oxides, and their
prodrugs; and pharnaceutically acceptable salts and sol vates of such
conpound4s- ancA edmriopnd\rcooridige to any dnqu suim@@-ﬁ fr6wHi6h the group

(R-3-(4 {/) gn 8‘%‘5 met.hoxy- 4-[ 3- ( 2- met hyl phenyl ) ur ei do]
phenyl - IcE e% ﬁgﬁ% n?r%mc b“ 4a?f’?'6‘°" and the correspondi ng N-oxi de,
and its prodrugs; and phar naceutlcal | y acceptable salts and sol vates of
this corrppund boubfselie gh,g,g Irugs. 2 0  49.

(R - Benzoyl am no 3-s {8 "3- (2- net hyl phenyl ) ur ei do] phenyl acet yl
am i 49} - B %W&‘HWM?@‘Q’@*W[%’%W@W Dueeidotnheiyhgeelviaminaiphenpid | t S

pr odr ugs propisbigieas; maceut i caI | y acceptable salts and solvates of this

compound Iggd(‘tlcgr oxybntamc)iy amino -3p(4-?2£j met?noxy-4-|3—(2-methylphenyl)ureldo]phenyl-

acetylamino}phenyl)-propanoic acid;

(R)-3—(3-carboxypropanoylamino)-3-(4-{3-methoxy-4-[3-(2-methylphenyl)nreido]phenyl-

20  acetylamino}phenyl)-propanocic acid;
(R)-3-(pyridine—3-carbonylamino)—3-(4-{3-methoxy-4-[3—(2-methylphenyl)ureido]phenyl-
acetylamino}phenyl)-propanoic acid;
(R)~3-benzoylamino-3-(4-{3-methoxy-4-[3-(2-methylphenyl)ureido]phenylacetylamino} phenyl)-
propancic acid;

25 (R)-3-[2-(2-methoxyethoxy)acetylammol-3-(4-{3-methoxy-4-[3-(2—methylphenyl)urendo}phenyl—
acetylamino}phenyl)-propanoic acid;

(R)-3-{(tetrahyd ropyran-4-carbonyl)amino]—3—(4-{3—methoxy-4-|3-(2-methylphenyl)ureido}-
phenylacetylamino} phenyl)-propanoic acid;
(R)-3-[(5-methyl-isoxazole-3-carbonyl)-amino]-3-(4- {3-methoxy-4-{3-(2-methylphenyl)ureido}-
30 phenylacetylamino}phenyl)-propanoic acid;
(R)-3-|(thiophene—Z—carhonyl)—amino]-3—(4—{3-methoxy-4-[3-(2-methylphenyl)ureido]phenyl-
acetylamino}phenyl)-propanoic acid;
(R)-3-[(4-carboxybenzoyl)-amino]-3-(4-{3-methoxy-4—|3-(2-methylphenyl)ureido]phenyl-

acetylamino}phenyl)-propanoeic acid;



50. A conmpound according to c+—a1'—ﬁ++——25———vme1=e1'—ﬁ: - Rerr] is hydrogen,

hal ogen, | ower al kyl or | ower ! endently represent N or

[err] and one of [err]represent m Ei thers in

represents Lihesi r] 30 [whe ml y Miﬁ gen, hal okgein, iow%?/ al kyl
| ower al koxy; and [err] represents a group [err] in which: [ert]

rep_resents a -R2-R3- linkage, where [18Tr] is a straight or branched [err]

chain, a straight or branched [err] chain or a straight or branched [err]

chain, and R3 is a direct bond, cycl oal kyl ene, heterocycl oal kyl ene,

aryl ene, (ﬂ)eﬁ-lémdw#%cwhon)f)annl}°l-3-(4-m’gmxzﬂd@‘rgl-methylpheny ureidojphenyl-

PCT/ GB98 I8 ,L@J;dd.(Mere [err] is a hydrogen atomor a | ower

al kyl grtj)agépﬁ%n%%ﬁe‘lyﬁpgg ﬂET is O h@r%}i or NR4 and n |s zero or an

i nt eger Rbi-l(33-dimpthoxyhepso P'ﬂ’gwlﬁ)ﬂﬂéﬂ}? ihBr&methyiphemyBpreidalppenylen or

sul phur %&Whhﬁo{]ﬁwyb—.ﬁ@aa&&ﬂ;ﬁhed directly to a5 carbon carbon nultiple

bond

di T ects bRt AR el (S e b oS SRR B 1 ene.
cycl oal kyﬂheﬁm-prhﬂmneeiﬁ,yl diyl, heterocycloal kyl ene or arylene |inkage each
opti onal l( 2:0 ~carboxy- 8,3 dlmethyl-blxtanovlamzl'lw §t(4 Els%ﬁgoxp-x-[g-&)-m&ﬂyl@%hﬂ l&elédfnCt i onal

group (or respon rotectéd derivative)
substi tutmn)bgceﬁh"m}‘dhﬂywmﬂ%!ds group (or corresponding prot ect ed

derivati V?b-s-(%z@iﬁnﬁ|ﬂ»2-3-](4—@45{3-(2-methylr ﬁl)ureulolpl(ehjlir)ety[aﬂﬁﬁohpl(ehﬂ)-p:@pﬁhgﬁ R9-

| i nkage; aferr] (vi) err age; or
10
(R)-3-(4—carboxybutanoylamino)-3-(4-{4-[3-(2-methylphenyl)ureido]phenylacetylamino}-phenyl)—
propanoic acid;
and the corresponding N-oxides, and their prodrugs; and pharmaceutically acceptable salts and
salvates of such compounds and their N-oxides and prodrugs.
15

48. (R)-3-(4-Carboxybutanoylamine)-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido]phenyl-
acetylamino} phenyl)-propanoic acid, and the corresponding N-oxide, and its prodrugs; and

pharmaceutically acceptable salts and solvates of this compound and its N-oxide and prodrugs.

20 49. (R)-3-Benzoylamino-3-(4-{3-methoxy-4-{3-(2-methylphenyl)ureido]phenylacetylamino}-
phenyl)propanoic acid, and the corresponding N-oxide, and its prodrugs; and pharmaceutically

acceptable salts and solvates of this compound and its N-oxide and prodrugs.

50. A compound according to claim 1

25  wherein:- '
R1 is hydrogen, halogen, lower alkyl or lower alkoxy;
X1, X2 and X6 independently represent N or CRI10; angd
one of X3, X4 and X5 represents CR11 and the others independently represents N or
Crl0

30 [where R10 s hydrogen, halogen, lower alkyl or lower alkoxy; and R11 represents a group

-L1-Arl-L2.Y in which:
L1 represents a -R2-R3- linkage, where R? is a straight or branched C 1-¢alkylene chain, 2

straight or branched C,_galkenylene chain or a straight or branched Cy_galkynyiene chain, and

R3 is a direct bond, cycloalkylenc, heterocycloalkylene, arylene, heteroaryldiyl, -C(=Z)-NR4..,



(vii) a [err] linkage; 2 O —{inAwieh-ferr] is alkyl, alkenyl, alkynyl,

aryl, arylal kyl, arylal ke ’u | . cycl oal kyl, cycl oal kyl al kyl,
cycl oal ken cl oal kenylrm , ma iEEtwl , heteroaryl a
het er oar yl §JH?3 3 heter oaryl a ) L #8rocycl oal kyl , k&)cms/oszu

het er ocycl oal kyl al kyl ; [err] is hydrogen, [err] or alkyl substituted with
al koxy, cycl oal kyl, hydroxy, mercapt®8 al kylthio or 25 [err] R7 and R8
are each independently selected from hydrogen or a group consisting an no
acid side chains and correspondi ng protected derivatives, an acidic

f unct i ondIR4gIEDIR -2 by -Ce)F, C(ENORMAGNRA.C=eE) NRY-,080-NRE-| WRd.sd,er 1] or al kyl .
substituted by an acidic functional group (or correspondi ng protected
deri vat | 40aGE60-; 15(=0k@+ INRH-O(=0)-0F er 10-C(=0)- 1B O@MB3®I3s a hydrogen atonore L M 1

. ] /[ /0 19 or R6 and R7 or R6 and RS
t oget her WP BB ZIRQ of § aﬁg&%@'&?ﬁfﬁé Reteerutr A dpteger 1 or B: Mt nber ed
het er ocy ! L 0L ' r I ti | | bstituted by
Lor 1] vy e el i a el ko B 100 3% pfed st b |
substs t uéabbnwhiton pitiptetend i R2; het er ocycl oal kyl , or one or nore carboxy or
-C(:O)-NHIi,err graups), aryl, heteroaryl or heterocycl oal kyl; or the group
[err] madrippriere g hetegpayldizbior ed cyclic amine which (i) may be optionally
substi t uj 2ebollsdite: OB PhirddDBoRgSUbSti tuents sel ected from carboxam do,

car boxy, hydroxy, oxo, or al kﬁ{e optionally substituted by carboxy or
carboxanido; (ii) WhynAlkylengdtenylenecaliynylenecsycinalkenylsps, eyelogliylerssed from [err]

and (iii) may al so benekdrodridiyR hetet@ivciodmbne? aryleht KhkagllGbRoRRMMY: _

het ef ocycl oal kyl or CQ@I oa‘lﬁx\P/l il ngs,.to form a bi cycF| c or tricyclic ring
syst&f “[err] is[err]BHutg Py (alan gidis functional groyp for torresponding prgtected; 5 car boxy
(or an acid bi oi sost edevivative), REJ-zH, 2R, ICRD)RPINIELG). RSN IRR ) Maceut i eal |y

]

acceptabl e salts and sol vates, of such conpounds and 15 their prodrugs.
51. A phar maceut i cafl CEMPRMGBHR DI (-Q1-NY ! ¥ oyl (bralkyl eulstiuted by of a

Cupabnd acear oL n0. & ouE A sRhn BRI RSN UL Bl ol T 9
-ZH, -ZRS or -NYle;

15 _ (iii) a -[C(=0)-N(R6)-C(R4)(R7)]p- linkage;
(iv) a-Z2-R9-linkage;
(v) a-C(=0)-CHy-C(=0)- linkage;
(vi) a-R9-Z2-R9- linkage; or
(vii) 2 -CRARB)-|C(=0)-NRS)-C(RH)(R) ] - linkage;

20 {in which

RS is alkyl, alkenyl, alkynyl, aryl, arylalkyl, arylalkenyl, arylalkynyl, cycloalkyl, cycloalkylalkyl, )
cycloalkenyl, cycloalkenylalkyl, heteroaryl, heteroarylalkyl, heteroarylalkenyl,
heteroarylalkynyl, heterocycloalkyl, or heterocycloalkylalkyl;

RO is hydrogen, RS or alkyl substituted with alkoxy, cycloalkyl, hydroxy, mercapto, alkyithio or
25 NYly2;
R7 and R8 are each independently selected from hydrogen or a group consisting amino acid side
chains and corresponding protected derivatives, an acidic functional group (or corresponding
protected derivative), RS, -ZRS, -C(=0)-R5, or -C(=0)-NY1Y2, or alkyl substituted by an acidic
functional group (or corresponding protected derivative) or by RS, -ZR5, -Nyly2,
30 -NH-C(=0)-R5, -C(=0)-R2-NH;, -C(=0)-Arl-NHj, -C(=0)-R2-CO;H, or -C(=0)-NY1y2;



salt or solvate of such a conpound or its N-oxide or a prodrug thereof, in
association with a 20 pg_ mﬂﬂgluﬁmuﬂmccept abl e carrier or excipient.
52. A co or di nd |M@! 1 correspondi ng ' ra
prodrug thmg ; or a phar rFacéutfcaﬂI)? atceptable salt or %@’Fﬂ?g’?"éﬂ%f such a
conmpound or its N-oxide or a prodrug thereof for use in therapy. 25 53. A
conpound according to claim 1l or a corl®®spondi ng N-oxi de, or a prodrug
thereof; or a pharmaceutically acceptable salt or solvate of such a

conpound or its NiOXifﬂe or. a prodrug thereof for use in the treatnent of a
patient suorR&andR’ orRiand & tegathprowith theatompianhich shey atthsheshfooma3tle anel i or at ed

by the adrgpinterealieRPociioafiip vigghi i tor of [err] mediated cell adhesion. 30
54. A conposition according to claim51 for use in the treatnment of a

pati ent sB¥ie€i-gakyisngpptienaliysubstiseted byR5%condi ti ons whi ch can be anel i orat ed
by the admnistration of an inhibitor of [err] nediated cell adhesion.
WO 992306 3Y1 and Y2 are independently hydrogen, alkyl (optiomatiysubstitated gith iydreg, 55 A

compou ' ,i a¢ ' . L 4Qr. 51 r ctively for use in
t he tre%gt %ﬁ?&g? | h? Ioggrh*?at g‘rgifqé{ig’é}aogeg&% ngoupsji’ r)?,épr?p(goﬁ °6r conposition
accor di ng Heeerayaoaikyl; 00 the gloup Y irdyddryn £ 3 1to Tfmembeted dYQictainB WAL Ry aSt hna.
57. Use ,of C ccording to claiml1. or correspopndi ng N-oxi de, or
a prodrug lfer?gﬁ%ngﬁ&ﬁm%e@g}%%géug Tegg 4‘6‘“&%‘?‘@5 4 '3"%’3?’{”&'6 5Pt e of such
a conpounchydroxytose, i alkyl dptiapallysulitituteddy saiboxy or babewfidon(ii) iney stmnadmintaur e of a

medi canent gift dehfoatdnfRiebEd frof ©, Qs%{ad;‘?ﬁ»i i i Glay Bflo b Ml «dlaafidBheCt 1O,

conditions which can be aneliorated _ stratiron of an I nhibitor

of [ertq nmyl hiterdargichdteraqybledind pr cyBaalkyl ribisao fkma bixgetio ottty i€ eing Skteg: t 0 cl ai m
1 or a corrgespopdin ' [ rodrug 15 thereof; or a

phar mceut?%ﬁﬁr&%%wwggﬁ)@gﬁfwé W of such a conmpound or its

N-oxi de or a prodrug there I n the manufacture of a nedi canent for the
treat ment BFzeQehintegy 1todgaapdt hod for the treatment of a human or

non- human ani mal patient suffering from or. subject to, conditions which
can be aneYiisaastioetiobyn iciikbidideire) at-Ca0)NYIvt];an i nhibitor of [err] 20

nmedi ated cell adhesion conprising admnistering to said patient an

ef fecti ve andtheir profirugs; and pharmaceutically acceptable salts and solvates of such compounds and

15  their prodrugs.

51, A pharmacentical composition comprising an effective amount of a compound according
to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a pharmaceutically acceptable
salt or solvate of such a compound or its N-oxide or a prodrug thereof, in association with a

20  pharmaceutically acceptable carrier or excipient.

52, A compound according to cizim 1 or a corresponding N-oxide, or a prodrug thereof; or a2 *
pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or 2 prodrug
thereof for use in therapy.

25
53. A compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a
pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug
thereof for use in the treatment of a patient suffering from, or subject to, conditions which can
be ameliorated by the administration of an inhibitor of €4B1 mediated cell adhesion.

30
54, A composition according to claim 51 for use in the treatment of a patient suffering from,
or subject to, conditions which can be ameliorated by the administration of an inhibitor of adp1

mediated cell adhesion.



conpound according to claim -6 a—w+espvndTﬁg N- oxi de, or a prodrug

t her eof ;

or a pharmaceutically acceptabl e so vate of such a
conpound o xi de or Jﬂm" l L Egg)@ d as
substantia fvﬁ Izserel nbefore d | Gﬂll rences to {ﬁr anpl e 61.

A resin sel ected fromResin 3, Resm 4 Resm 6 and Resin 7 as deflned in

Schemes

10

15

20

25

| and 2.

55, A compound or composition according to claim 1 or §1 respectively for use in the
treatment of inflammatory diseases.

S6. A compound or composition according to claim 1 or 51 respectively for use in the
treatment of asthma.

57. Use of a compound according to claim 1 or a corresponding N-oxide, or a prodrug
thereof; or a pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a
prodrug thereof in the manufacture of a medicament for the treatment of a patient suffering

from, or subject to, conditions which can be ameliorated by the administration of an inhibitor of
o4f1 mediated cell adhesion.

§8. Use of a compound according to claim 1 or a corresponding N-oxide, or a prodrug
thereof; or a pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a

prodrug thereof in the manufacture of a medicament for the treatment of asthma.

59. A method for the treatment of a human or non-human animal patient suffering from, or
subject to, conditions which can be ameliorated by the administration of an inhibitor of c4B1
mediated cell adhesion comprising administering to said patient an effective amount of a
compound according to claim 1 or a corresponding N-oxide, or a prodrug thereof; or a

pharmaceutically acceptable salt or solvate of such a compound or its N-oxide or a prodrug
thereof.

60. A compound as substant_ially hereinbefore described with references to the Examples.

61. A resin selected from Resin 3, Resin 4, Resin 6 and Resin 7 as defined il-l Schemes 1 and 2.

3
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(54) Tiftle: SUBSTITUTED ANILIDES

(57) Abstract

The invention is directed to physiologically active compounds of formula (I) wherein: R is hydrogen, halogen, hydroxy, lower alkyl
or lower dlkoxy; X', X? and XS independently represent N or CR'; and one of X3, X4 and X5 represents CR!! and the others independently
represents N or CR!¢ (where R10 is hydrogen, amino, halogen, hydroxy, lower alkyl, lower alkoxy, lower alkylthio, lower alkylsulphinyl,
lower alkylsulphonyl, nitro or trifluoromethyl; and R'7 represents a group ~L'-Ar'-L2-Y); and the comesponding N-oxides, and their
prodrugs; and pharmaceutically acceptable salts and solvates of such compounds and their N~oxides and prodrugs. Such compounds have
valuable pharmaceutical properties, in particular the ability to regulate the interaction of VCAM-1 and fibronectin with the integrin VLA-4

(4B )).
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