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SUBSTI TUTED Q ALANINES 5 10 15 20 25 30 This invention is_directéd ¢@NE 2002
substitut ed wodomnigees) their preparati on?| phar maceut i cal " conpesidR98NSsso
cont ai ni ng these conpounds, and their phdafiaceutical use in the treatnent
of di sease states capabl e of being nodul ated by the inhibition of cell
adhesion. Cell adhesion is a process by which cells associate with each

other, mgrate towards a specific target or localise within gmm,m””’mm'm
extra-cellular matrix. Many of the cell-cell and cell-extrac X
interactions are nediated by protein ligands (e.g, fibronectin, wsdisenectin
and VCAM 1) and their integrin -ALA (a4(31)j. Recent

studi es have shown these interactions to play an inportant part in nany
physi ol ogi cal (e.g. enbryonic devel opnent and wound heal i ng) and

pat hol ogi Ckhis iaadntibh iscdigec{ed. tg sulistitaped B-aahines, e 6 p eopasattbn)yphaaiadaitieal ]
infla tion) atherosc| erosis and aut oi ne di sease).. A wde variety of
br ot eihe. SOMpETIANS COURINTE BT PP PAdbaR PbP SateHbtaL et the FHRIMEROA ol s
recogni sediddyseistatd Ghpatie dfecingi midduleEbpihetiftiibitionlofeelPadhesishy acel | ul ar
matrix proteins, plasma proteins and cell surface proteins. Extracellul ar
matrix proteins such as collagen fibronectin, fibrinogen, |am nin,

t hr onbos prfiadn@A i¥ h prEB&Yy whidli @fls Q0GB Withack bttieR{ RIgEAR fowalMWspeist he
adhesive proteins also circulate in plasm and bind to activated bl ood

cel | s. Addangetomdecalismwithia thesextrg-qsllelarmatriatManyof thg selitsell and celrextgadetiular

inclu [T A ; j

{1 aner ek BERCA o+ Sk bl oy Bl FRAAHS € RTRORERIn, Kibin ARIUCREY )
and vasculaad tieélintegcih eedeptorsifelge¥LAet (AU Rycennbtudies haee showb diese inferadtiont ¢
superfam |y, also serve as cell-surface |igands for some integrins.

| nt egr i ns PAYAnK@pertagy past inamany| physiplpgigal de.g.cohyyopis devnhapragnt agd wound fpaling)
subunits =2 . I ¥ i fs -subunits
(al ot a0 bedlofpRAandiof e iy S e AP G Rl e e ot i
(~31- ( 39) atheaselexosis anf @autoimeyné dis¢ageli | y can be subdivided into cl asses
based,.on the (3 subunits, which can be associated with one or nore
a-subunits. The nost widely distributed integrins belong to the pl class)
al so knowa wisle vindety of protdibsseevetais fjearsls forliM)cgrittrecepeaenth gdnasd, tiif protdiresgr i ns

arc leukoc~te speci.fic receptors copsi st of of three a-suybunits
(o 1) e e eusRs nlsgrinS Bl b S Rl oS el B M 1T
and a- V( 3proteiansid delltsarfabcproteinsd Ertraceliulat nidtiie gEotdins sudhoastollaged Bbrbldbtin? 002

WD 99133789 -~- PCT/ GB98/ 03859 The pyesent .inveption principal | lates to
Doents. ol HBHRGES IO, (GO RRBTEN, B et Ve TP AR of itrarys; Mo of the
integr N m@R&RE protéind aisd cicdidte fh plasid A1d bigd GGtIvacdhIievd dINTB dditsonal

henmat opoi etic cells and establjshed cell lines) including hematgpoi eth

pr ecur sor SOmpeptsir plasma that ape ligaggs for ntegrigsipclodetibriggaey gpd fcter & | Cell bound
NONOCYt €S cohPiémPRYE 3T ard SeveR irdRREnBranOprbli@nd, M@Hs 1-1AdicdladiRdbin8feciaet h

cell-cell and cell-matrix interactions., Cells expressing a4l bind to the
car boxy- t éKGfiMe2-Demd vBsclar sef! besipmmeteculn gV EAM-dberhich are mamberselthoteei n

{1 br onect sfpertafhily Hisd 3 Akdstien bidhis uigﬁﬂse&%mqmeghnge' | surface protein
VCAM 1, and to each other to pronoté honotypic aggregati on. The expression
of VQQ\A 1 by endothelial cells is upregulated by 10 proinflammatory
cytoki nes ,shieh, a5 LNe: ﬁimgx]i\ej:': ceft sglqgcel'rlcc_c]pﬁ s C(ﬁlesgﬂlna% Wh soufbugf%‘s}%i]lcmghf‘ ed

cell adhesioh 1I's | rrporq[ ant i n numerous p°ny5| 0 ocha processes, I ncl tdi ng
T-cel | pr qiefecirahi ikt twavedilterehOa-ahbuiits (@ ob,-DE6ININ@X, 6EI1b,108% hnd 6.E) and at
.adhesion of activated g@lﬁﬁhl s and egsinophils to endothelial cells.

Evi dence Aot ninfediflAtrgf D) sybunitsaThy intongimlamsly;cap be subdigied intaspsseshgsed

di sease PLAGRIPEDuHE VRS KRIb2ARBaEE Wit Un¥ bf hidRe blbuBBARS AR infost Widel! |
infiltration of synovial nmenbranes in rheumatoid arthritis, autoi mmune

di abelles, distlitited igtegnias belotwythep beasst alsn krownofs théeerly|latodntigeas (Vigwk Tiber i n
“experi nment al Qi ne.encephal onyelitis, atherasclerosis ripheral.
vasoul ar  araadaS TR G RERE DB AsmlorTra Rt G pl e Bl |
accunul at ga-Lhy-N oy esX) @aipldxgd ivitR tiied 20profcird. TEhdOSPdddthesiasSe-11bEB Ard warfdabl e
region of fibron cti1n 20 to which a4~i 1 binds via the sequence Leu-Asp-Val)
and anti b(‘}ﬂ'?sé'é‘“%ﬁ'é‘é i class, IRSEEEIg- o VCAM x in various in vitro and in vivo

\ experinental nodels of inflammtion. For exanple, in almlmmmﬂmmeI cell
wal | -i nduced experinental node! of arthritis in rats) i

and chronic inflammation (S.M~"lahl et al., J.Clin.Invest., 1994, 94,
pages 655-662). In the oxazal one 25 sensitised nodel of inflammuation
(contact hypersensitivity response) -in mce, -i-nt-ravenous -adm nistration-of

A o e - . - . VY .Y Y. Y

\adm nistration of CS-1 at the initiation of arthritis suppiRsgses both acute



30 W& have now found a novel group of substituted p-al ani nes which have

val uabl e pharmaceuti cal properties, in particular the abidity t013rc(lgﬂﬂ 302
the interactiWRIYBIMEAM 1 and fibronectin with the intcgrin VLRCHGER#/3859
13 JUNE 2002 WO 991 33789 -, ~- PCT/ (&B98/ 03859 Thus, in one aspect, the
present invention is di rect ed to conpounds of general formula (1): s O
X6/~X~ R (I ' ~3xI NNXz HH S wherein: R is hydrogen, hal ogen, |ower
al kyl or lower aikoxy; XlI, X2 and X6 independently represent N or CR2; and
one of X3, qupaqsemxmn@pn exincipallyorbatesid agents yiiely modulate thaidteraction pbtiwe digamt S

opr esont & TCAMIE o] Y HEI ARl STV by bbb R0 7

gr het er oahethtopoietilcdlls and ks]él?llshéd(ﬁaﬂyinﬂs, dndiyding hematopgtehf? (;ﬂft&i:’s«l)_il_s,?(bbi‘g;nbﬂsghﬁﬂ
one or nore gr, S r om 0, 0OXO -C(=0 -,R7,, or
P 20y Tt R B R e e T e o AT A SRRy | onch

optionally substituted by one or nore groups chosen fromoxo, R6 or -L2-R6
{where RS is an acidic functional ?roup (or corres&gpdl ng | S protected
deri vat i vehe intsarin 4R mediatey both celf-gell qndrel-mayfaixdptogacsions. feefls pxprossing MARY | |
-ZR~ or - Niln¥4o tlﬁﬁ:a'rﬁox@ﬂeﬁtﬁhﬁ' &l bitifihg fdidin OF %x‘ﬁ'&elﬁﬂrr rﬂa’iﬂ? EthBg fibronectin,
protected derivative), "aryl, heteroaryl, heterocycl oal kyl or
-NYI Y2; R7tq t@emyine-le#ty:ible mdyﬂ&llkwe“ sesfwmpm V%’rl@alhddyleacth@her to promote
het er oar yl L kyl

i s alkyi engom%sg%géégﬂéér% Il)hﬁggé)e @élr\&%¥88 enﬁ&haﬁﬁ?@fﬁ Sﬁ‘@’l }%(u:ﬁ J(%*al |y
subst i Ut efrdigflafdmitpey optykindsanneh aa:gNﬂ'-marN@cbanerIer& or nore carboxy or
-C(=0O -NHRg groups (where Rg is hydrogen or |ower alkyl)]) alkyl sul phonyl)
aryl, aryl al kyl oxycar bonyl, arytsul phonyl, arylal kyl) heteroaryl,

het er oar vl pegithdon 6t @4[51%&11&8& kel adlfesﬁ@isﬁﬁ@ﬁi/tﬁh@ﬁu' M&b@dhgsﬂbgn&i‘l%r&ﬂe%@

-NYI'Y2 may_forma S-7 menbercd cyclic anine which (i e optionally

subst i t ut eiciding Treell Brolifpsations Brelllecalisation é'eg@@veal qerlﬁﬁﬁ, e@# Hihesion efnctivated
carboxy, hydlefxynd QEmbpiilsds exdcthefial éeug SEdbhide €k e i fedrehar VKLV Al
zero, or an Integer one or two), or alkyl optionally substituted by carboxy
or carBoxaintetactien in vnayusedlseesmnwm suclf agmélanorha cet dizisomicme@stasisl T-eeim O,

.5 oy 55 e, ot

het er ocycl keakéoyte liﬂﬂetrytmrotfltkeyblood-bg@n barrdarimezpdrircghl autamnune encepliatomyelits,
ﬁ/fﬁ(g_? e) Z| !ﬁé\ﬁ?’sgﬁmﬂ@ » BEL lpger a{ \r'aaslcu At Eilseag rcgﬁ%ﬁvalac@i re?{sg %S %ungﬁ Sﬁﬁ%ErOSIS, has
strai ght obeehraaanhddtemxymm:yingm :msofnhope[m@t(r&l ght: variable i@pioh efifibronectin

C2- 6al | h 0 d bond ] oal k

ot or dUyc! st S bind ha R seRtusrie Bt poi o sndqnaiphdiefspeeitc fRin-gor )
-Z1-, - NRlﬂlCAM-@(m‘@)uous_lﬂitm]ﬁ\Vlvo-emﬁmgwmom&l}lﬂarﬁﬂ%m%r Bﬂrﬁpl&@ﬂa,
-OC( =0 -, - -NRII-C(=0-Q o C(=O0-NRII- (where R11 is a
hydr ogen a?@ﬁl?te?“Rﬂ)““ Uﬂ“‘"&&'ﬁ%ﬁfﬂ?@'“ﬁ&ﬁbﬁﬁﬁﬂ@fm&'&'s&ﬂ Y JREIENMISt r ogen or

sul phur - at githintseltibR 6N €S-1% iRGhitdatibR oParRYif £ll &rbo'i'i\‘l\édt&hﬁ Bpgie 10 Y is
carboxy (or an acid bioisostere) or -C(=0) - 2; and is an integer from

1 to 6~; ainflammationdsHhN{ahtet abn C[bndPYméel?Pi‘»c% pygqéé%ﬁﬁi’ablneths axazatonerd

sol Vatitgs ( &g s@ﬂ&ﬂ%ﬁ%ﬁ%ﬁuﬁn &%EQ%PH#}% seft hg?ésho&fe (I8 mtilsﬁ,eJ.Jhst he
present speci |cat| on e term "conpou t ven I on’

equi val ent a(immsesmoomsantaooésmd‘mtm¢twct9nﬂrm¢od@srpgmﬁdsrltb'flnlybmdr(éo -60%r mul a
(1) as hereinbefor esc ssion in d rody ua the
biar mmceut FORRTOR IedbE R SRS seopOsl i REERT b pan B Cionaly sPitr EL e
t he cont ex199302 ) pageasics82-688)m | arly, reference to internedi ates) whether or
not they thenselves are clainmed, is nmeant to enbrace their salts, and

sol vates) where the context so 20 permits. For the sake of clarity,

parti cygl ar Weﬂr%tvélHG\‘%?oMla%Jvtleng&’;%@%st&Qteﬂqf Hhhﬁxc@&vﬁncﬁ%%dai[ﬁ%lci;mdhﬁaéeﬁdcal
in-the text, but these instances are purely [ustrative and it is not

i ntended t praprefiesda partirslarithesabilityds rogwate tIWentceM@mof Y& AN and §ibronectin with
the integrin VLA-4 (adf1).




As used above) and throughout the description of the invention, the
following ternms) unless 25 otherw se indicated, shall be understbddUhB 208%e
the fol |l owi n§¥ 7$%9s: "Patient” includesyboth human and ot heHCTHEBABHRESS
"Aci d bioisostere" neans a group which has chenical and physi cal
simlarities producing 30 broadly simlar biological properties to a
carboxy group (see Lipinski, Annual Reports in Mdicinal Chem stry)

198C, 21, p283 "I 3ioisostcrism(n Drug Design"; Yun) Hwmahak Sekyc,

L993, 33, p5is; tAme aggrehitbapiconnt Dventionos dirstted ioswwnipouhitsvof Pentgallesga (I):- Zhao,
Huaxue Tongbao, 13 JUNE 2002 WD 99/33789 -5_ PCT/ GB98/ 03859 1995, p34- 38
"Bi oi sostcric Replacenent And Devel opnent OF Lead Conpounds | n Drug

Desi gn"; Graham Theoche (995, 343, p105-1 095 Theoreti cal Studies Applied
To Drug Design:ab i nli ti troni @ Di st;c'«bﬁt' & I n Bioisosteres").

Exanpl es of suitablr i sost ¢f es i ngl Udsz- C(=0) - NHOH, -C(=0) - CH20H,

-C(=0 -CH2SH, -C(=0 - Nt CN)_-dul phoJ| S phaBphonogys al kyl sul phonyl car banoyl
tetrazolyl) aryl sul phonyhgaf ba , *1 ul phonyi car banoyl ,

N- net hoxycar banmoyl , 3-hydroxy- 3Hcycl ot ene-T, 2- di one,

3, 5-di oxo-1, 2, 4- oxadi azol i di nyl or heterocyclic phenols such as M

3- hydr oxyi soxazol yl and 3-hydoxy- 1-net hyl pyrazoiyl. 10 "Acidic functional
group”_means a group with an acidic hydrogen within it. The "correspondi ng
pr ot ect ed HEEEL i ves” arc those where the acidic hydr ogen at om has been

replaced with a,guitabl rotectin u For,.sui tabl e protecting groups
see TW ~& ceﬁ% | ag'ﬁ?g&"f\%? 'é’tl?vrv]&'%’gtogé‘me\?é“k@%yps in Organic Chenistry"
, John Wl ey andy5ai28,ndbo@hdefen@iiydleprabitN & ERAGRHonal groups include
carboxyl (and acid bioisosteres), "hydroxy, nercapto and i m dazole. 15
Exenpl ary pr ot elet Xde Ki‘uaidiXNfaspiesaltt CR3aad iesothdrs e fnd¥ndy RpRSentENe ((RDf
hydr oxy groups, thioethers of nercapto groups and N-aryl al kyl (e. g.
N-benzyl) V&}dﬁfef&ﬁg isMf@réden| RAl6REAb®Er alk NG lowdFaRtidsy 2 d R GOpraéntsth fnbup CO-
group in ich the alkyl group is as described herein. ZO "Acylam no"” is an
acyl - af oL eFRlih.REYY. 1585, ke .1 herein. "A kenyl" neans an

ali phgri_ C F‘]’ygreg\é\g}gglr@gl?%g dc%tég[fzgﬁ]dgagﬂghr bon- carbon doubl e bond and

whi ch may i g i ut, 2.t o, about 15.carbon atons
in the chal?ﬁi.s gﬁlz’* g?ﬁeg%rrgﬁ*gﬁyfﬁ%g@ﬂ%‘ﬁ "ﬂh\%@‘gﬁ}ltegma?%'uf‘ 9@25 "(%‘ce’at%%ﬁ%éf) O in

the chai N;méaréois@hb¥eh FInRRALY, 0%6, RH0EL=C)- kD -RAAE0F-RIBF RABOFPIE2, bR R¥KE

chai n. "Branched”, as used herein and throughout the text, neans that one

or nore | oxelpalkenyhicygpafipordigtarocysloaliyhgach optionally sibstituied by eneeor moragiongs t o

| i in. h | i hain. . ." | kenyl " bout 2
Fo abour PRERSERt oo, RS o nERRS LS R B titic kBl oo b Be R
Cx | | incl heny! | . .n-but i;but enyl
S ot breSE g At aHRE IO R, iendt FREGHEv SR BRI BT R ana
decenyl . "QkH{BYRERGn BAO Ruriiordl kmﬁt(blcc#lé&hﬁ%lﬁg;g ;flﬁ@b&_ﬁldexqﬂdv\!l?gryi,r om a

straight or branched al kenyl group, In wh al kenylr group Ts"as

descri bed Heasireiryl, hedearoytiaskyl A iR hor NYA YR RT id 41RY1) 5191, G2yl ARYIKEIOLIKTE

radi cal s such ﬁs YJLYE | cnc mg gl{?og?‘l ene, 13 JUNE 2002 WD 99133789 -G
PGT/ GB98| F¥eiagkyla) i‘ﬁ‘e"ﬁ’é& etepoatylalicyl, keterorysigalkyh onhstenecydpalignalyls gr oup i s
as descri led herein. bary. al k royps incl.u t hox t oX V.,

n- pr opoxyfL s 5r SE"SQ’y‘fE%'? ut %&%‘"‘geﬁagﬁ%‘ﬁgg'@pog%""aﬂ' Ik%ig lg‘g‘?tﬁ’é‘ ﬁ%’f s"%ﬁti}ﬁﬁé bgn

al Kyl 26> CRyd 869 iketérdcydidatity [ F@ndbKitbrddaPbidkylod -6&-0) GRS gﬁ,@p@ﬁnﬁim*l is
Exenpl ary al koxycarbonyl groups include nethoxy- and et hoxycarbonyl .
hydrogen or lower alky%], alkylsulphonyl, aryl, arylalkyloxycarbonyl, arylsulphonyl, arylalkyl,

heteroaryl, heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl; or the group -NY1Y2 may
form a 5-7 membered cyclic amine which (i) may be optionally substituted with one or more
substituents selected from carboxamido, carboxy, hydroxy, oxo, hydroxyalkyl,

25 HOCH,CH»-(OCHCH3)y,- (where m is zero, or an intcger one or two), or alkyl optionally

substituted by carboxy or carboxamido (ii) may also contain a further hetcroatom selected from

0, N, S or SO and (iii) may also be (used to additional aromatic, heteroaromatic,



"Al kyl" nmeans, unless otherw se specified, an aliphatic hydrocarbon grou
whi ch may be straight or branched having about 1 to about |S carlFodUi 89&
in the chai "WEG33M4| |y 10 substituted by4one or nore hal ogenPﬁr(ﬁ%”’o””
Particul ar al kyl groups have from1 to about 6 carbon atons. "Lower alkyl"
as a group or part of a |lower al koxy group neans unl ess otherw se
specified, an aliphatic hydrocarbon group which may be strai ght or branched
havi ng about 1 to about 4 carbon atonms in the chain. Exenplary al kyl groups
i ncl ude nbetesacyclealiyilor cyclpaliad yings to-formmblicyclic butridyclicringsygtem; Z is Gt ot §; and

n- pentyl, ? pent% eptyl, octyl, nonyl, decyl and dodecyl. IS "Al kyl ene"
nmeans an % f f,olm jal ent radical derived froma straight or branched

al kyl grou i n which th al kyl group is as described herein. Exenplary

al kyl ene k dcmmcstﬂﬂmﬂ tiE’- Ginkaps) ilnwlédeRgéscﬁ stedightou bnanched€y lgpligleae csinyd ene
and trinmethylene. 20 "Al kyl sul phinyl” nmeans _an al kyl -SO-_ group in which the
al kyl gr otiFiglht °5§"f5'i“‘é‘61’ &zsaa%caﬂgmhaguor Ww@rtwé&r%nckw §a+6ﬁ!’ﬁyﬁ¥'F"‘g‘F‘lmp§"ér e
thoseln V\/%chthea roupls C 1-4al kyl Al kyl sul phonyl " means an

al kyl 2S02R"gisqufirechb 6¥F (t#f@'eallemerg?:@tﬂ&"w&enasarpﬂeewlﬁtfs?irYé@dcﬁ(ﬁ%hNR

G “alkyl IR AR MO R bMd‘%‘i?ﬁ-ﬁ’#‘Sk@??g?z‘” B g oup
;Pky{"sﬁf‘%@ﬁ‘?%éibam@‘r‘%??da§>§ SRR OROAT AP R (vﬁmgl.‘ga

a _4al kyl Al k an al roup in V\/ruch t he al k gr oup
s s pr cndsnepyamar A G SRS i et S rutipeleham it o
et hyl t hi Oattdched@anptlytdia@actesdl cRidhyhdiipR bondl kKynyl " neans an al i phatic

hydr ocar bon group containing a carbon-carbon triple bond and which may be

strailght Yis GrhagHedamasid bipisaktere) o2-G(e0adIkYZ; 3ndar bon atoms in the chain.
13 JUNE 2002 WO 99/ 33789 -~- PCTI GB98/ 03859 Preferred al kynyl groups have 2
t o about ﬂ%ma&g&ﬁbmn&omﬂ;the chain; and nore preferably about 2 to about
4 carbon atons in the chain. Exenplary afkynyl groups include ethynyl,

pr opy nyl )aml- thisir\prydrugs,-abd plmphace@icatly hgdefrableZalgsipid sobwacks fe.faiyyatyd) of Such
"Al kynyl ene means (g al i atl c bivalent radical derived froma straight or

branched FFIEMY ir B Wﬁﬁch the al kynyl group is as described herein.
Exenpl ary alkynylenc radlcals i ncl ude C2- 4a|kyny|ene radi cal s such as
| ene. "Aroyl" neans an ary in which the

th I d
ar y|yné o tﬁg PrdseRibERigpdign b terth "CE'RBPr‘HPdéPW‘fG“‘éﬁ“BW" @Fﬁ&&iwlﬁ-&%awsior‘s

benzoyl am. mean@fFentbradddinjRMhds ofﬁ&@éﬂaﬁm‘lﬂ@la (s %@re@t{&Vdrf Na];cngw WhiMper ei n
oup or par or a group

aroyl is as previously defined. a
denot es: gpyessien igsivdss dhe groéwsttm nhwaﬁﬂmel%mcepteble s8tspand thegelvates, e.g.
aromat i ¢ RARhOC WoHek & tHiRbfleXt s8peARPY ISifithAy, 38R Mncd fo inBerRRBiatds WRetRér dridol @D

optionally
they themselves are claimed, is meant to embrace their salts, and solvates, where the context so

20  permits. For the sake of clarity, particular instances when the context so permits are sometimes
indicated in the text, but these instances are purely illustrative and it is not intended to exclude

other instances when the context so permits.

As used above, and throughout the description of the invention, the following terms, unless

25 otherwise indicated, shall be understood to have the following meanings:-

“Patient" includes both human and other mammals.

"Acid bioisostere' meauns a group which has chemical and physical similarities producing
30 broadly similar biological properties to a carboxy group (see Lipinski, Annual Reports in

Medicinal Chemistry, 1986,21,p283 "Bioisosterism [n Deug Design®'; Yun, Hwahak Sckye,
1993,33,p576-579 "Application Of Bioisosterism To New Drug Design''; Zhao, Huaxue Tongbao,

A A A W N AR A e A s A g BN RS



substituted partially saturated nulticyclic aromatic carbocycli c noi etﬁ
which an aryl and a cycloal kyl or cycloal kenyl group are fused tby 0
forma cycli W@9¥@ure such as a tetrahygronaphthyl) indeny! W/GHM9‘$
ring. Wien R4 contains an optionally substituted aryl group, this may
particularly represent optionally substituted phenyl with one or nore aryl
group 20 substituents which may be the sane or different, where "aryl group
substituent” includes, for exanple, acyl, acylam no, alkoxy,

al koxycar H88§,p34-38 Rwomtpﬁn' ReplacemieqtyAwdiDenetoppiant Qfllyzhd iflompoands In Drug

ar oyl ani ng,  ar v Qéé‘ﬂbo I 5&9&%99?,%3 ﬁio%ylo ‘%‘5:‘28 f&l@'l{‘cﬁ"ﬁg%@%r boxy

aryl oxy) ar y1g0x§/ arylsi ary suI p on
cyano, halmsngheﬂﬁhbarmgdtconhdlrﬂhbatiqﬁs [nmams&aésy'l).alﬂxyhm,ofhﬂtammw | am no,

Vavansoz. (etereandite vl-ghduals ‘Jﬁé@fzﬁﬁ%&%@gﬁ%ﬁ§rr<z§>1-ﬂ¥?,%'~aﬁmhov
%Eé')ﬁ{*y” ; %ﬁ‘aﬁ*@@""‘%ﬁ’éﬂkﬁv Rt BoRARS RRRU S bt tut ot it

aryl, hct rhretmogdylsulpydnﬁoaybamyl,%mMloxy&@bémm bhkqﬂo&y-ﬁmdsbuaanaal,mduﬂickyl -
group in Kk noi e l, ousl scri bed.

Pr eferred\gg;lr@'loé? E?l“ad‘\{' diaz rsix(‘jimd'h Iislttlu“'rtreraocy & @*‘r'ﬁ? S“?@F‘E?@”@)’(‘%ﬁ%ﬁ%‘ﬁ%‘%l al kyl
groups i nol-ltyilbxbenﬁqthylpﬁ-amﬂnet hyl and napht hl enenet hyl . WO 99/33789 g

13 JUNE 2002 PCT/ GB98/ 03859 "Aryl al kyl oxy" nmeans an aryl al kyl-O group in
whi ch the aryl al kyl groups is as previously described. Exenplary

aryl ajyl OAYidBé %Bﬁodaﬂ@ﬂoug’embﬂﬂb)ﬂr&x{)/wﬂﬁdn heid@y hﬁrﬂgﬁﬂmlhﬁﬁ RN QKR kRsr¥dsp orﬁhﬂ%
15 20 25 "Aryl al kyl oxycar bon means an_aryl al kyl - O CO- rou‘p in which t
aCc

aryl al kyl pg?tserﬁé drevaaglesb’@érxrhears‘r*yeraMr%@drﬂgﬁr@s@wﬂrww replaced with a

aryl al kyl Qer.mﬁr Prstdcking BRI, For h@amlp@maﬁrgtmulks see AW Béehk hiMd B.G.NERN i g
aryl al kyl - group in which the ar alk %houp Is as previously described.

An exenpl aPyotarztwezﬁlroypstlnergymeGbewtm ilep and Spnd, MY Exemplarpacidic
optional | r r

dgf i ned abov &Rﬁggéﬁ&p‘ﬁg‘r‘éjﬁ%% l(g‘?%ﬁ%&s bfrlﬁsc txﬁg)’ B?{Qg?i’gr %X%t %S?HFG{? Loje-
phenyls%ne Exnmptﬂrhpt@cr@g«bdwdwa«ntamcl@nestesw tatbory gtdups,idheemfshyrdnmdylgieupsne or
nore "ar y&wg?tﬁ l% o% %%%alykogg%gapss anﬁ%-a%‘al%‘yﬁ &e: &)b z%lggenva rl;l\ﬁsa &Jﬁxlg%a

met hyl or nmeans group
IS as prevrously described Exenpl ary aryl oxy groups I ncl ude optronally

o oup i n WACEN TR 2 OO BT rpb v HER ket er s seduraped Geren.

aryloxycarbonyl groups incl ude phenoxycarbonyl and napht hoxycar bonyl .

Aryl sul phin mgans an | - SO graup in whj he aryl group is as
prevr%?usly%é@ﬂ??%éﬁa““‘%{rs&’gﬁf‘bﬂ% emn ér‘?s"sa{’r‘f%&?‘ilher%'z group in 'which

the aryl group is as previously described. "Aryl sul phonyl carbamoyl " neans

an aryl-S02-NH C(=0) - group in which the aryl group is as
"Alkenyl" means an aliphatic hydrocarbon group containing a carbon-carbon double bond and

which may be straight or branched having about 2 to about 15 carbon atoms in the chain.
Preferred alkenyl groups have 2 to about 12 carbon atoms in the chain; and more pret:crably

25 about 2 to about 4 carbon atoms in the chain. “Branched”, as used herein and throughout the
text, means that one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a
linear chain; here a linear alkenyl chain. “Lower alkenyl" means about 2 to about 4 carbon
atoms in the chain which may be straight or branched. Exemplary alkenyl groups include
ethenyl, propenyl, n-butenyl, i-butenyl, 3-methylbut-2-enyl, n-pentenyl, heptenyl, octenyl,

30 cyclohexylbutenyl and decenyl.

“Alkenylene' means an aliphatic bivalent radical derived from a straight or branched alkenyl
group', in which the alkenyl group is as described hercin. Excmplary alkenyicne radicals include

Cy.4alkenylene radicals such as vinylene and propylenc.



previ ously described. "Arylthio" means an aryl S- group in which the aryl
group is as previously described 30 Exenplary aryl thi o groups i h3|JWE 2002
phenytthi o awd 9aprehyl t hi o. "Azaheteroaryl" neans an aromati CPCHGBIBWBEsi C
noi ety of about 5 to about 10 ring menber £i n whi ch one of the ring nenbers
is nitrogen and the other ring nmenbers arc chosen from carbon, 13 JUNE
2002 WO 991 33789 -9- PCT/ GB98/ 03859 oxygen, sul phur) or nitrogen. Exanples
of azaheteroaryl groups include pyridyl, pyrimdinyl, quinolinyl,

i soqui nolinyl) quinazolinyl, imdazolyl) and bcnzim dazolyl. "Cycloal kenyl”
nmeans a non-aronatic nDnocycllc or multicyclic ring system containing at

| east 5 ondlkaxybasaesaikylddgroup Bovbich tae ﬂmgrgum@arle%nbed hereine Bxemplariyon
toms. Ex k kenyl
at oms QIRkH g pgnraﬁ.ne 'nl&h Cétﬁ@{{eﬁg}léﬂ&gp H;&g)hu(i)% qsi\r.g;.g eny

rings such as pent enyl, ept enyl oal kyl "
nmeans a saturated nDnocyclrc or bicyclic ring systenrof about 3 to about 10

b | O. I | i .
Co DO o AR PRk AU R Rl i FHE TR RSEUSL G i,
cycl ohexylExemnplacy sk atyeptbphnyl grayes incliideanethoyy- a:ﬂmﬂmya:rby:qﬂ.oal kyl - al kyl -

group in which the cycloal kyl and al kyl noieties are as previously
descri bed. Exenpl ary nonocyclic cycloal kyl al kyl groups include 15

C3_gcycl oz Gnefid| dptbss@tivdepise Speified SarCNepHAGc BpdtodRiboy lgroup which may be
cycl opentyl net hyl , ¥%I hex | met hyl and cycl oheptyl pet hyl .. " Cycl oal kyl ene”
means a detraightgr hrapghed haying F‘%‘H 1f‘? ahout 15\rarben atoms Wy the ﬁh%lg wséerllyd above.

Exenpjear y sqigikiéd i?%am% hédinaRlgsn hidfis! U%r@%ﬂﬁﬂﬂﬁkﬂlﬁh&ﬁ&' e R RAbiucygich as

cyci opentyl ene and 20 cycl ohexylene ogen" neans fl uoro,
chl or o) braybgn atpms; oélewewl&sﬂe ras @gresreorrpars pba lsnwec hﬂ(exbgroumeenwl@y bthermians

a heter oagééc.@a.w@upue r;wrdaraqbo.r p Fapitiay g&ay&ma&&gi.sggggbdoé,r%gﬁ%

her ei n. y groups 1 nclude y car eroary
or part oiab«altgrcethynd'éﬂm ingthe (:l'pa)'n.aﬁxe@mlalzynﬂk}'l)grgmémdl@dﬁ recthyk, ethgl, n@ropyl,

| | . ) ! ;
ronbers. | PP Ebu L RANER FpliRrd et B0 oyl BRI R KB

t han ﬁhrbor,dfoL exanpge nitroggn) oEygen or 30 sul phur (exanples of such
ol 21 nyHfenBh BB v AiRLBC PHETHOHRAT ackohr 1y by ot i erbu,

pyrazinyl in lMuiidhdﬁZthyﬂ gro@yrsaﬁahsehbecpwﬂed.ylExemwrmamylaﬁle)ramm ke
qui nazol i nyl, qui nol | nyl 3, 4-thiadi azol yl , thrazolyl) t hicny) and

triazolyl f@ liylene gadic cf‘fi‘s %Hgf’i“t%ﬂﬂé’de'!fya'bin'é' mgthylefiee” aryl group
substitucnts as deCned above); (iil an optionally substituted partially
saturated nulticyclic heterocarbocyclic 13 JUNE 2002 WD 99133789 - | O-
PCT/ GB981038&Bulnbingdymeansn atkyl S Oreramdarwhicla tie atkyt golupds &s/preeiously described.

cycl oal ke? efegefﬂgrgtéllghmy%roatsozﬂ'ﬁttho%El ! w f R% D é?‘orlg)ﬁlgﬁllr_%i@w © ( exanpl es

of such groups roups ts include
one or nore "aryl group substituents" as defrned above. Wien L1 or R4
contains an optionally substituted hetcroaryl group this may particularly
repr esent “Akkyisplahond]' meansip alkylo$ @zt erouminawiick thezalkyl grappdeips previously

described. Preferred alkylsulphonyl groups are those in which the alkyl group is Cy_4alkyl.

25
"Alkylsulphonylcarbamoyl" means an alkyl-SO9-NH-C(=0)- group in which the alkyl group is
as previously described. Preferred alkylsulphonylcarbamoyl groups are those in which the alkyl

group is Cj_4alkyl.

30 “Alkylthio" means an alkyl-S- group in which the alkyl group is as previously described.
Exemplary alkylthio groups include methylthio, ethylthio, isopropylthio and heptylthio.

“Alkynyl” mcans 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.



"Heteroarytal kyl" nmeans a heteroaryl-alkyl- group in which the heteroa
and al kyl noieties are as previously described. Preferred het er ok y PR l@é@z
groups cont awo ®38H94al kyi noi ety such as optl onal |y substi t uPEE/GRIBOIBED C
1-4al kyl (e.g. optionally substituted pyri dyI met hyl ). 10
"Het er oaryl al kyl oxy" means an heteroaryl al kyl -O group in which the

het eroaryl al kyl group is as previously described. Preferred

het er oaryl al kyl oxy groups include heteroaryl d -4al kyl oxy such as optionally

Subst i t ut etefYFed Qlymyt gahgoMax ¥ td fbotie 1DIrbOR Aok iR m.lawtaealmore preferably
pyri dyl met hoxﬁ 15 "Heteroaryl am no" nmeans a heteroaryl - group in which

the het er byt 2 fpabaptA %rho'agww inthe glagiy- Eé%?ﬁaﬂéﬂkynﬂlléf‘é%wdmcﬂwnYheans a
b| val ent riﬁ.gbng,i nSt e d-tut iy, 3- ,J;@f,f][,&af Yhyld R Rpaftyat§ | ned above. 20

"~i eteroaryi oxy" neans an heteroar group in mhlc t he heteroaryl group
is as previously described. Exenplary heteroaryloxy groups incl ude
optional | y &l r r 0, ~r b
het er oar yI BQ'S’HB} Cjn%%;so% JI%){:L@ v%m%gicﬁlaJ ?{ lr'rgglri; %a'a(%{;ht ot ched myny
previ ousl )grdqsm ivthcdh, thQﬂkynjligm@nowdrkaabddykremeﬁmplér;) alhyrqmbmdnkau gr oup
of about Ho 7 rlgg n?nbe qﬁ re of he ring carbon atons
i s repl acdBOBYF G-aLRYPIGReL? ‘ﬁﬂ%’f‘ ?%etf'gn fﬂfrad'aoé’rf"p%y aryl al kyl, and
aryl); (ii) a partially saturated bicyclic systemin mhlch an aryl or
heteroaryl ring is fused to a heterocycloalkyl ring as defined in (i)
above. Exdifygbps mrang an 3ryl-6€)- goeupdo which-the avyb dranpangd desarilgedieneind iFxzmplary

oroupy = BHEREEB R g 1, 3BT Vbl o 5pc” T PPYT O 0P A

kbterocycloalkylalkyl nmeans a heterocycl oal kyl - aIkyI- group in which the

het erocyci,p ieties are as previousl bed.
"Vt o oty c ISR yIARh s Ak NE- Gy ety S5 LAY nobly BRt o
het erocycl oal kyl group as 5 defined above. "Hydroxyal kyl" rreans a HO al kyl -
group in which alkyl is as previously defined. Preferred hydroxyal kyl
gr oups cont™yh 262 g@ﬂﬂ(‘iﬂ Partef agroptesotrs il antiontly %‘HEF“E“WE‘?'\S‘RXF@F /Y1 . 10

"Y3YAN " RARSychc kbRt ity it méittHISibolits frhralt iwcaemmom%en?lan opordlly
Y4 are as previously described. Exenplary groups include am no (H2

net hyl ani febstityeted partialy Faturated maﬁtlﬁmhﬁyr‘amwaa yelicaneiptydniviish anagyl q)nr!@o

means a suhgbiikilof dy@dalikbag il hiditEdGod Aty forfl LERIic MG‘&ﬁe&uéﬁa@J‘d Y4 are
as i5 previously described. Exenplary groups are carbanmoyl (H2NCO-) and

di met hyl Caétbﬂfﬁlydna()MhQNMe)lyl orn‘;tﬁyleﬁ[gZWheﬁﬂahﬁmaummsdptiouilﬁd;ubftltuted aryl

unsubsti tut ed syl phanoyl rPu wher ej n ngd Y- e as revi ously 0
aoorT bod By i By parisuaes Khiresth fstionally sbapiisiienyt it one o more heyl group
di metfy| s ghpdiananyd wiilerbipBe the samepdm&n:,Ws "arﬁgma uassmﬁun@hmcﬁmes, for
convertible in vivo by netabolic nmeans (e.g. by hydrolysis) to a conpound

of for mul £xpmple, acple peylamigonalinyy plloxyeasbensl, alicyluighinyhal ylalﬂv'éwbla“wf thi,
conmpound  QoyiQdrBHhMirl] ar Sﬂcmfyﬁm}mg, aaylam;m &rssmp..rpiauqhﬁmcmmytl bl e by

hydrol ysis in vivo to arent nol ecu ternatlvely an ester of a

conmpound @rylpmoayl(wlsehm@? dryigpiehanyd, ws!thw,g?m&,ﬁww@éaledWPfemm,e by
hydr ol YS' fixeke?oa‘é Nﬂetmawiﬁkm&;eﬂ&elfs'a#ﬁ&mn% het é(,lghgﬁg%s, nftfo, BRI YRy P

formul a con%al ni ng ‘a hydroxy group, arc Iffpg
25 Y3Y4N Y3Y4NCO-, Y3Y4NSO,-(where Y3 and Y4 are independently hydrogen, alkyl, aryl,

and arylalkyl), Y3y4N-L3-22- (where L3 is Cy.galkylene and 72 is 0, NR8 or SO)m)»
alkle(:O)-Y3N-, alkylSOz-Y3N- or alkyl optionally substituted with aryl, heteroaryl, hydroxy,

or Y3Y4N-.

30 “Arylalkyl" means an aryl-alkyl- group in which the aryl and alkyl moicties are as previously

described. Prefecred acylalkyl groups contain a Cy_4alkyl moiety. Exemplary arylalkyl groups

include benzyl, 2-phencthyl and naphthlenemethyl.



acetates, citrates, lactates) tartrates, nalonates, oxal ates, sali c&\llEat esz)
propi onates) succinatcs) 30 fumarates, nal eates, 134J 200
met hyl ene- biwo(98s888r oxynapht hoat es, gcnt issat es, i set hi onat es PCT/GB98/03859
di - p-toluoyitartratcs) nethanesul phonates; cthanesul phonat es)

benzenesul phonat es) p-tol uenesul phonates, cycl ohexyl sul phamat es and

qui nat es. 5 10 15 20 25 30 35 WD 99133989 -12 13 JUNE 2002 PGTI GB98/ 03859
An especially useful class of esters of conpounds of formula (1) containing
a hydr oxy e y

descri bed %?/Wég()r{tlj&gar‘%ggmﬂ?gmﬂ m@“"*&h@&r&‘h‘%grgﬂ"?éﬁq%ﬂg gpg gﬁg’éO?)
and i ncl udescsibed+t Exempdary amiahalnxy Iﬂy'?‘apsM%a‘ﬁegloﬂ(ﬂﬂdekafrﬁtnephlhaleﬂemethoxy

di at kyl am no- et hyl benzoates in which the two al kyl groups may be j oi ned
together and/or interrupted by an oxygen atomor by an optionally

subst i t ut gdrylatiayteggearbenyh’| means anarylalkyl-Oa€Oclgrviuprin geichethe ayylatiyl grame écisal | y
o P | TR ARAIAC A SomBiathy acftafiodcdBRRAIRL LR TR A6 0Z02" 5

4- (4- al kyl pi per azin-1-yl )benzoat es. V\here t he corrpound of the invention

contains g.c grou or s fficientl sostere, base

addi tion sérﬁémt}/wbé“? ?é"ér‘gtprfﬂl '5&5}5 RURISAS PEMOUSIYr use:
and in praedcribed. Atﬁex@.tplt.lfj&.rﬂatktyumrgribwia%ﬂmthu) amounts to use of the free
acid form The bases which can be used to prepare the base addition salts

i nclude preferably those which produce, when conbined with the free acid,

phar nRC eutiagalehy’ ﬁ.@ﬁ%%%t.snaaglshssutttaatb.aafem slida? dWRASENr &R ah AR gfduf as
non-toxic to the patient pharmaceuti cal doses of the salts,” So that t he

benef ci al d¢ffnedsbeys- ﬁ:eméwerxlwms ingludepptionally sbstituted-phenylens, naplitkydertgy
side effe b : ' R tj b ,
i ncl udi ngg{"}ﬁb@gﬁggﬁ?vgﬁ%@%ﬁ%g‘ft&%* ﬂgﬁﬁl egﬁgg{i?tﬁgé*edg tﬁ#o%‘r%tagﬁgms&g tss,'?s (\%%%1 htfn
t he scopeabdvet particulady halogen, methyller meway.deri ved from the fol | owi ng bases:
sodi um hydri de, sodi um hydroxi de, potassi um hydroxi de, cal ci um hydroxi de,
al um ni um hydroxi de, lithium hydroxide, magnesi um hydroxide, zinc

hydr asi de;"Aeytaoyn raearetahyl'ﬂrmcﬁr&qi imewhibh thetalnyll ggbuicB 1k pecviduglyideseribad.gi ni ne,

ornithine_ choJine, /N N -di be anm ne, chlor ¢ |ne)
di et hano! S¥sRlaryargloxy ﬁe°“pﬁl-' hﬂ'éﬂ&tsﬂ “é‘rﬁeﬂehﬂm"éﬁngﬁaﬁh Y- pi per azi ne,
tri s(hydroxynet hyl ) am nonet hane, tetranethyl anmoni um hydr oxi de, and the

| i ke. Sone of the co pounds of i?b resent, i nyention are basi c, and such
conpounds éE!é°’£Y§éT‘1?I“ "Mneafts ap 350 gEoumin avbichthe aryligroun s as REHORRY o
phar maceugiiseaibbd/ e&eﬂﬂ&@mﬂom@oaypgrt nnaaaépﬂehsh)eetbon&pm addition salts
arc a nore convenient formfor use; in practice) use of the salt form
i nher¥@nt | papibexycarbopylyse of t he free base form The acids which can be
used to prepare the acid addition salts include preferably those which
produce, when conbined with the free base) pharnaceutically acceptable
sal ts) thaArylsulplinyk'meansswayiiSOn graupdn pdpchiths acyl goouptie appieiioudly described.
phar maceuti cal doses of the salts, so that the beneficial inhibitory
effects inherent in the free base arc not vitiated by side effects
ascri babl BAtysuipleongHi means aAlarylSQph gpérgrimxdidit the atyl pragcie ps pilevieudpiiessribéd.
sai d basic conpounds are preferred) all acid addition salts arc useful as
sour@s of the free base formeven if the particular salt) per se, is
desired on i a iﬁbEN R4 GBA34 9
13_ produé¥l§§ @ngﬁ&%%ﬁ%ﬁgﬁ&ﬁmeg¥fﬂe S ﬁQ@g{”g?ne sggaghggglpurpogggéof
purrfrcatpaﬁun@@dumﬂnﬁajfrcatron or when it is used as internediate in
preparing a pharnmaceutically acceptable salt by ion exchange procedures.
Pharmaceutically acceptable salts within the scope of the invention include
t hose der "xeﬂui‘ur ombmswaayl@c;wlﬁ) ianchieh @en dﬂ g@upais hs PRI idudg ldbsdfibed.
hydrohal i des, e.g. 5 hydrochlorides and hydrobrom des, sul phates,
phosp¥at eE"e'ﬂP‘PFJa‘Er&‘}‘“ﬁﬁ?‘ﬂﬁdﬁ’(ﬂ'ﬂ@s"heﬁt‘é’t"a?%““Rﬂ‘@!r’ﬁt"es | actates, tartrates,
mal onat es, oxal ates, salicylates) propionates, succinales, funarates,
mal eat es, ncthyl ene- bi s-b-hydroxynapht hoat es) gentisates, isethionates,
di - p-tol ub@xtalumroawbsmcmtahanengm qanw«tl@snmewhﬁnbwlsphehmtdg ring members in
benzencsul I t C | sul te
i nat oo, “RSRAR BEfhe R HRREE H oRAGRAL 8 LI R IPURI3, BB caon
salts of conpounds of the invention are useful for the purposes of
purification of the conpounds, for exanple by exploitation of the
solubility differences between the salts and the parent conpounds, side
products and/or starting materials by techniques well known to those
skilled in the art. IS Wth reference to formula (1) above, the foll ow ng
ar e- partrcular and preterred grouprngs* Rl may- partrcularly represent

e T



X6 may particularly represent CR2 and is preferably di. 30 One of X4 and
XS may particularly represent CR3 and the other represents CR2, bSgENE 00y
ai. 13 JUNDB 9B8%B9W0 991 33789 -~~ 4- Pl' T/ GB98/ 03859 Wt hi PCRRGEIRA38S9
noiety L1 may particularly represent a R99R10 I'i nkage where R9 represents
a straight or branched O . 6al kyl ene chain, especially a straight

Cl _4al kyl ene chain such as nethyl ene or et hyl ene, and R10 represents
-C(=2)-NR11-) preferably -C(=O) -NRL ~_ especially where R11 is:_ 5 (i)

hydr ogen;

especi al | y&r);génﬁglhfﬁﬁj Fﬂ“u(o 'gEx%hé“gg%gg#a r§"‘%]3 ?n@ﬁ.@%@ lfl@ié? P f(m&v'by
R5, where mwlslymsyﬂul@elﬂg'l quirazglioyl, lmlwom,aaﬂRthI(lme’Gl al ly Ci-3al kyl)
substituted by R5, where RS is heteroaryl 10 (exenplary heteroaryl groups

i nclude indotyl, imdazolyl , pyridyl and fury(); (v) Cl_6al kyl (especially
Cl1_3al kyl )"@)ummenm edcabya R&,l avdraxtic rR&dcg;cii;yxrlmdltikxdlic finggyst@Becantaiging at feyst

such a cyclo ntyl .and l, ohex 6al kyl (especially Cl1 3al ky!)
Subst 13 ut Sapepriantcar AN 4s S WG S havib ot 140 3be 10eBFER Slos, Fxeipptack
(vii) C1 Gﬁbr@bel(c&ygoalﬂnyahhyd inslud& C@Sgcﬁtl&uker@ll ringOfich hs Siehdpentbnill, el clblyexbip
where R$ is -NYl Y2 (exenplary -NYlY2 groups include acylanino,

aryl (al kyloranéloleeptenybyrrol i di nyl and 2-oxo-N-pyrrolidinyl). Wthin R3 the
noiety R4 may particularly represent straight or branched Cl_I| Oal kyl (e.g.
20 methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, n-pentyl, i_pentyl,
n- hexyl, MCyepalkyl" mea]xstayshturat,eanchmegcliy bibicydlic ningsystein afabdut de€ybout 184rBom

R3th R4. ma r.ticul I epresent ,.str i h br apched
Cl- 6a a?‘é'xﬁ"ptf?é'? f"bsg . e\?lby %op%ﬁ’éﬁarf mopgexslic syc %ﬂﬁ’tflws)lﬂg tituted
by R5, vvh %&aoh&yﬁduyh as EPCRIFPOII YeydojdntylDcy@iobiéRyl and&dtsieppheny!l optional Iy

substitute y one or nore "aryl group substituents") for exanple
al koxyphenyl ) dialkoxyphenyl aryl al kyl oxy(al koxy) phenyl) hal ophcnyl,

di al kyl am i r and t.hancs IS
pr ef er abl y trai éLa'Ek’ﬁ %Aéﬁac%ta%x'l gﬁ}?ﬂéfoué’ ust{EF‘f‘h &eﬁy ‘gyﬁﬂ?ﬁ“ %gﬁﬂ%@!’g}tﬁ‘ﬁéﬁe
and is parztsmeﬂumsly;dea;rmem EkerBplakymghaeayzljd cyc&@lkyla]ﬂylgtﬂ\lﬁs itldlide WO 99| 33789
98/ 5 hin R3 the noie uIarIy
repreég L GATY l%t"gr\(,gﬁ%lépséfe%ﬁﬁ ?’fi{og'(-‘i?yb'"e%ﬁﬁ ﬁ{ﬁ?od% W’I% Yon- propyl ,
i - propyl clen&%wtayﬁu@éwmbadmbm >, where RS is heteroaryl. Exenplary
het eroaryl groups i1 nclude indol'yt, Tmdazolyl) pyridyl and furyl. R4 is
preferably stral ght or branched Cl1_3al kyl substituted by azaheteroaryl and
is particul 1) | 1 Y R4 may
o5 b ¢ 1 ety B3 oKk Bl ol o Wl il [ PEadiRF el
ethyl, n- ;Ex@ptplary cyqbeadipydnesadinaly utc;dd)e GyLrstiodliylede badidals, suvm:erogclsﬁenmene and
C3 gcxcl oalkyl. R4 is preferably straight or branched Cl_3al kyt substituted
by CS2bcycvyejahexylenei 0 Wthin R3 the noiety R4 may al so particularly
represent straight or branched Cl1_6al kyl (e.g. nethyl, ethyl, n- progyl,
i -propyl or n- butyl substituted by R5, where RS is Cl 6al koxy, l|;)eci ally
Cl_4al koxy Hale'horsthalegenigneans flgoyy, chiore, Reomty@rriesiost Proferreseaye Aueye or chloro.
particularly represent straight or branched Cl _6al kyl (e.g.

“Heteroaroyl" means a heteroaryl-CO- group in which the heteroaryl group is as described

25 herein. Exemplary groups include pyridylcarbonyl.

“"Heteroaryl" as a group or part of a group denotes: (i) an optionally substituted aromatic
monocyclic or multicyclic organic moicty of about 5 to about 10 ring members in which onc or
more of the ring members is/are clement(s) other than carbon, for example nitrogen, oxygen or
30 sulphur (examples of such groups include benzimidazolyl, benzthiazolyl, furyl, imidazolyl,
indolyl, indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinoliny!, 1,3,4-thiadiazolyl, thiazolyl,
thienyl and triazolyl groups, optionally substituted by onc or more aryl group substituents as

defined above); (ii) an aptionally substituted partially saturated multicyclic heterocarbocyclic



met hyl, ethyl, n-propyl) i-propyl or n-butyl) substituted by R5, where R5
Is halo. Wthin R3 the noiety RA may al so particularly represent 13tIUSE @002
or branched wogab#yl (e.g. nmethyl, ethyl, n-propyt, i-propyl PET/GBISW@B8S9)
substituted by R5, where RS is an aci di ¢ F¥nctional 20 group. R4 is
preferably straight or branched Cl_3al kyl substituted by carboxy. Wthin R3
the noiety R4 may al so particularly represent straight or branched
Cl _6al kyl (e.g. nethyl, ethyl, n-propyl) i-propyl or n-butyl) substituted
by RS, Whefiletfin Whichel ifiQeXih aad kY}dan@lwgﬁ?%[oﬁlﬂlﬁplegrrgﬁ% ‘Qlleqaiehw)geﬁfeggg form a

: IS

i ncl ude benzodi oxolyl and 6enzodi oxany s prefeerably 25 straight or
branched cydlictrugiure &oxpaplas of stchigroups mchdepysingdanyd groups) Qptiosabswpbtituttits hi n

R3 the noi,ety, Ra may al go particul-arl .epr.esent strapght qr hranched

Cr_bat k1 R84 onaf Hyare “Rf grounzihitigshs” SF aghasd awors. Rt Lo K iontinaan e
by - NYI Y2 opBwiilylsabstitadl h¥ereirpLisup (d tisepAGchR Ay Repreny hi 8pdonafysiRlicasd
-NI'"1Y2 groups derived from5-7 nenbered cyclic WO 991 33789 13 JUNE 2002

PGT/ GB98/ ('3eahstesparyb'et@uR-h as nor phol i ne, pi peridine, pyrrolidine and
2-oxo-pyrrolidine. R4 is preferably straight or branched C2-3al kyl
substituted by an N-linked 5-7 nenbered cyclic am ne) especially 5 10 15 20
25 3-{2- oxBletarprrylalieyl means 3 hetorogpylialkyl- gpgurinrwvirich thiedetepasylandalioyd yodgties

ticul . - it hi. t . et
e bt o FRUBRRN el AR e frg B b N W RS
noi ety Y aB¥piisially Sedstitdiyd pRRdAEERhIKFIRERofitioRANPdubSGiutkd Y yPid§RSdtRyIE

especially carboxy. It is to be understood that this invention covers al
approk®ri ate conbinations of the particular and preferred groupings referred

En? Pg; rGr:J P;E@F%?z{rg' ﬁgxl:‘_gy{%"&frlgaﬁga% F\acpog)y?%{g}qEOp gfro;[qr)1 Fn \Ivni\éﬁ rt“eI l?e?erggr?'la?l?nglgouur[])dig
as previously described. Preferred heteroarylalkyloxy groups include heteroarylCy_g4alkyloxy

such as optionally substituted pyridylCy_galkyloxy (e.g. optionally substituted pyridylmethoxy).

15 ""Heteroarylamino' means a heteroaryl-NH- group in which the heteroaryl moiety are as

previously described.
""Heteroaryldiyl" means a bivalent radical derived from a heteroaryl group as defined above.

20 ""Heteroaryloxy' means an heteroaryl-O- group in which the heteroaryl group is as previously

described. Exemplary heteroaryloxy groups include optionally substituted pyridyloxy.

""Heteroarylsulphonylcarbamoyl' means a heteroaryl-SO2-NH-C(=0)- group in which the

heteroaryl group is as previously described.
25

""Heterocycloalkyl" means: (i) a cycloalkyl group of about 3 to 7 ring members in which one or

more of the ring carbon atoms is replaced by O, S or NY? (where Y3 is hydrogen, alkyl,
arylalkyl, and aryl); (ii) a partially saturated bicyclic system in which an aryl or heteroaryl ring
is fused to a heterocycloalkyl ring as defined in (i) above. Examples of (ii) include

30 1,4-benzodioxanyl, 1,3-benzodioxolyl, chromanyl, dihydrobenzofuranyl, indolinyl and

dihydropyrrolopyridinyl groups).



in which R4) RO, R11 and Y arc as hercinbefore defined, X 1 and X2 cacti

i ndependently represent CR2 (wherein each R2 group is as herei nbef gUE 2002
dcCncd), andwol9ssfl( R11) - CH2- CON{R4) - CH2- CHZ-Y i s attached apctikmmposnssgd 3
or 4 position) and their prodrugs and pha“r‘raceuti cally acceptable salts,
and solvates (e.g. hydrates) of conpounds of fornula (la) and their
prodrugs. Rii R\ /N\CHz ON X2 H 13 JUNE 2002 WD 99133789 -1 ~-

PGT/ G3B98/ 03859 Conpounds of forrmula (la) in which R4 represents straight or
branched @ “ j = :

Byt oAb Rk hetS o loa TR Eou Sl RBY o ecRbblomtat |
n-nonyl , acwmdaligdmaidticspre agpedvinusledescsib@npounds of fornmula (1a) in which R4
represents straight or branched Cl-6al kyl (e.g. nethyl, ethyl, n-propyl,

i -propyl or n-butyl) substituted by R5, where RS is aryl are also

pr ef er r ed." Hexeropy chrajk ydang ' ngamsiydsivalengiradicai glecingd fromta loateriokyclaliyd prduptasd by
one or. nore "3 Xdovgroup substituents”, for exanpl e al koxyphenyl,

di al koxypheﬁ%‘{ aryl al kyl oxy(akoxy) phenyl , hai ophenyl, dial kyl am nophenyl
trifluoronethyl and nethanesul phonyl phenyl. Conpounds of 10 fornula (la) in
whi ch R4 represents strai ol branched Cl 3al kyl substituted b

di O _3al kogfrﬂﬁ@ﬁyka' %&?’Fi%g{f?'é{% ggoup. i which H!d%sdérﬁst'( defgped. Preferred

3, 4- di met h\gdw*?myi graugk GhQIlN O YARNZY! exaRPlediydr B tvetiiyl TRl Ry HRAGEmy). . are
especially preferred. Conpounds of formula (la) in which R4 represents
straight or branched C I _6alkyl (e.g. methyl, 15 ethyl, n-propyl, i-propyl
or n-butyl%{ sgbstituted by R$, where RS is heteroaryl are also preferred.
Exenplyr y "WE¥ENoAmennss sybiifuted or nawbtitytsd\aming ggogpzwherein ‘6@?4@? acgrpd furyl .
Conpounds . bed) gyl l ; 1 al branched
O3l Kyt PRI pEoE el Rl oudjreRit SRR AL Ao T 31 - o

| _3al Kyl ethyfinetBylahiihé) di@dthylanginpapd dpytiylamias.e especially preferred. 20
Compounds of fornula (la) in which R4 represents straight or branched

Cl _6al kyt (e.g. nethyl) ethyl, n-propyl, i-propyl or n-butyl) substituted

by R$, whe Is«C3 gcyeloal kwl are al. preferred. Conpoun of rmul a
ey W ARG O e Gl os RS iedaieihds oo TROUHLE? Rbe, ¥20M
CS_6¢c1g| oprdsyduslyr duspsbedr cExempley gidups frechiahg! (FEINCOORaU dithethficidaisy R

(la) in which R4 represents straight or branched C1 ~ alkyl (e.g. nmethyl)
ethyl, n-MepyCO-)-propyl or n-butyl) substituted by R5, where RS is

Cl _~al koxy) especially C _4ai koxy (c.g. nctthoxy)) arc al so preferred. 13
JUNE 2002 WO 991 33789 - | g- PCTI GB98103859 Conpounds of formula (la) in
whi ch R4 kep S i . e 3 ,

n- propyl , ? g?gg% o@E{I@SSF@SIt@Itgﬁg@%P ﬁ‘?‘e‘%‘%g‘ﬁk@%ﬂ(@? %‘pRg’% F'tsergl ghgyg & so
pr ef er r ed as prsvipalydfesddibed.O ERtihplaly ﬁbu%ﬁr@ﬁil@ﬂi‘mﬂﬁyl (HpPNSO§)had st rai ght or
branched d -6al kyl (e.g. nethyl, 5 ethyl, n-propyl, i-propyi or n-butyl)
subst2& ut dandshylRgphaheyl MBRENSQy-hn aci di ¢ functional group arc al so
preferred. Conmpounds of fornula (la) in which R4 is straight or branched

Cl 3al kyl substituted by carboxy are especially preferred. Conpounds of
formul a (hpled ' tigla & e st ez | (e.g.
methyl, 10 etdﬁ%',““ﬁ-%ﬁ;‘f@“‘?ﬁ?‘ﬁﬁéﬁ‘ﬂ?ﬁh‘k‘y"ﬁs"*éubsti tﬁ%ﬁﬁ"ﬁdfl%l%’f wher e
RS i s het &ydrolysisd tn x gampouad of formyladlcincluding Novidesithiereof. Kogexample @ngyter of a
whi ch R4 SR ' ; § Lt PR
benzodi oxgﬁgf’ and fg‘éﬁ‘g‘g%pgghté‘r‘#yaf'“gE‘@%@ggéﬁfﬁ‘?’% e OZ'?%Z%?J%O%(S&%S ot e fo
f or m2% ( te)parentsholetnlAltcaptivdyran estgtaf aicginpownd dfifarmsitda (i) Contéimiingd carboxy.
met hyl ,

group may be convertible by hydrolysis in vivo to the parent molecule.

Suitable esters of compounds of formula (I) containing a hydroxy group, are for cxample

acetates, citrates, lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates,
30 fumarates, maleates, methylene-bis-B-hydroxynaphthoates, gentisates, iscthionates,

di-p-toluoyitartrates, methanesulphonates, cthanesulphonates, benzenesulphonates,

p-toluenesulphonates, cyclohexylsulphamates and quinates.



IS ethyl, n-propyl, i-propyi or n-butyl) substituted by -NYl Y2 are al so
preferred. Exenplary -NYl Y2 groups include acyl am no, aryl (ai kyl BhidJb$5 2863
-NYI Y2 groupswolesssred from S-7 menbered cyclic amines such as por/ghsdiaes,

pi peridi ne, pyrrolidine and 2-oxo-pyrrol i d#ne. Compounds of fornula (la) in
whi ch R4 represents straight or branched Cl-3al kyt substituted by an
N-1inked 5-7 nenbered cyclic am ne, especially

3- (2- oxo- pyrrolidin 1-yl)-Cl-3al kyl (e.g. 20

3- (2- oxo- Compounds of
fornula (I a'j' ec' ? %r%ﬁpa?sg(g?gtggl({fgaﬁ ‘Rﬁ{s olr%lr'ﬁElL Y%PJ"?{ ﬁmlg) q‘ani £0%y 85 ¢p, may
preferred. be@bﬁpedmdm ald rﬁmem;Iselc(tba)‘romhnbu ddscifiBed h}plmslgﬂﬁtﬁl ed. at{ J. v @hChern.,
branched C | yl en ec sfrai or branched

o Rl o BT cis® Faa S0 pad Fasfie Sbiorba Db tghietihdonr i, foestmpminas of
formul a (|dkiyRnih-aathilbtnicaps as @Rick tiikydi(ﬂgli‘yl gR0GpIn Sl Ky jordd tégefiiep Whdlr Of
formula (l.a) 1n which RL1 represents st,ralg'htu or. branched Cl_4al kyl

parti ctl arifterepterbyan gxygenatamog by anopfippal bi‘ﬁ“ﬁ‘@l@’%ﬂ?‘%%%s%@‘ed

PCT/ GB98/ (Qii@8ferr AtSm"RIRAHall9 (mbAfHEHhé nckifyl)beRzodtdsCl. B1dr r €pPr esent s
straight or bgcanched 3al ky? substi t ut edﬁ%y R5, éégre RSis aryl (e.g.

phenyl ), ak@mp&el-ww)r zoateso sl ik Wpiperizin FDbenzpates; eghd« R11

represent 4 gt behzoitéky! substituted by phenyl are especially
preferred. ?%‘g@&ﬁﬁ 015;ll formula (la) in which RL1 represents straight or

branched C1_3al kyI substituted by R5, where R$ is heteroaryl are al so

prefeq 6ed ‘W rerﬂ% gd%(po ﬁ&?f &%r%}eﬂg{; ?&%alh% %ﬁigldo%lg ora su?%cgené&r 1d&chpyri d.yl

and fur npoun 0 presen t chain
Cl_3al kyI lﬁoibastarte,uiaedaddyumhemay bafarinedand are singdy oingle @hvayéntdwn) foR luke;

especi al | referred. 1 s .of formul a 1 re resents

SPerunt | iR pEAES ueaot 4 P IOBR SutrensB ety eide s aline Piof Rl gt | Bl s

(e.g. C3. geich aal eplspd toép’repa’thm meﬁmlﬁadsalﬁxmmaamfe%gﬂm @ﬂdck)skocﬂwur)s
hexyl . Conpounds of formula ( in which R11

Ir 2; |r gggnf)s/“gl opent y|edd“g|| ﬁgéeg ggﬂk%harlgﬁfggflﬂﬂ %emb'&ﬁ!fs 0%‘@5(? { salgs whose cations
especigl | Yarp h&ﬁ-@‘dx‘i@t@ thelpatfeR(AQPRAFR UG EN AT BF EHlehltd, Jo WAL G bRkl Rt

strai ght or_ branched Cl_3al kyt substituted by car boxy are al so preferred.
Conpounds effects inheggnd iny thg freg hasgifre Rotvitjated by side gffects asceibafile tagthe grtigashed
C2_3ai kyf l{lﬁrﬂac&h@ﬂy a%&p@aﬁﬁe ﬁ‘lt@rlﬂﬂwll)lf, mghbﬁl%@ﬁoQXIkaWkX glléflﬁe SrfiPmetal

preferred. Exenplary -NYI'Y groups include acyl am no) aryl (alkyl)am no and
-NYI Y2 gr salss within thegedpe efﬁlsmvenﬁm)mcbde ¢hask deriyed firem tha folloviag hayes:obddilinm e

and 2- oxo $0ld, oC ts

thyl or  ABAERshifufiyabREROY MR Wy oottty e i IRBRRRR

?I ()2 ko- Vﬁyhn;:mxlufdirmd_e, yia};nqsnmpwdroaude, zinrcdiydroxide, aﬁﬁn@mrpmélfdzd:@hufeONmﬂwl
a) in c re or,

et hyl or BTy AR TR ot GRNRE NS she e Rialn Susibrefiel o

(la) in V\/rdnahaa&ammp,rmmhtesN@Eﬂzﬂbhanetlmmme,hﬁdhylgainepp:péiazﬁa,l koxy, 30

especi al | ynn&\ygr wg\et%yﬁan?ingge I;neut., gt{'aegethylal]ﬁ%xd]n?lll\ltg hygtgnzcide, and the like.

25 Some of the compounds of the present invention are basic, and such compounds are useful in the

form of the free base or in the form of a pharmaceutically acceptable acid addition salt thereof.

Acid addition salts are a more convenient form for use; and in practice, use of the salt form
inherently amounts to use of the free base form. The acids which can be used to prepare the acid
30 addition salts include preferably those which produce, when combined with the freec base,
pharmacecutically acceptable salts, that is, salts whosc anions are non-toxic to the patient in
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 anions. Although pharmaceutically
acceptable salts of said basic compounds are preferred, all acid addition salts are useful as

35  sources of the free base form cven if the particular salt, per s, is desired only as an intermediate



WD 991 33789 PGI/ GB98/ 03859 -20 Conpounds of formula (la) in which Y
represents carboxy arc preferred. The group -R9-C(=O)-N(R | | 13 JUNE 2002
) - CH2- C( =0 - bsasdH2-Y may preferably be attached at the 5 prpgipdsrssse
position. A pr e?erred group of conpounds of3-the invention are conpounds of
formula (la) in which:- R4 is Cl-10al kyl, Cl_6al kyl substituted by aryl
(especially 3, 4-dinethoxyphcnyl d _3al kyl ) Cl_6al kyl substituted by

het eroaryl (especially 3 (i midazol -1-yl)-propyl), C_6alkyl substituted by

10 cycl oal k CI al opent C 3al kyl.), Cl1 6al kyl
Y e O LS B BN R PR B s 1o B S Ao iy o

benzodi oxoligdntifiostidacoz@hénix &nw:d as xﬁ‘terﬁaﬂlklw inleEFirinig it e el cculicAIB] de@opYable salt
Cl_6al kyl ubstltut ed b gal 0, .Cl 6al k substituted b NYI Y2, [especially
(2~ ox0- pyr PEIPHF¥hANSS IPI%‘? PP JP "%‘F‘”&T‘%ﬁ! &é?FﬁP‘“@’E‘ s@"s ‘5?{1“%‘5“' sape of the fnventipng
hydr ogen) Gldﬂ&l thide deﬁsamb.alnl.mcms&wd and drgardichkidd, anlt Dfdddelty@cbald@T 4.
(especi al | ghenyl a _3al kyl ), 3al kyl substituted by heteroary1

(especial | yﬂvﬁc 'az-émztdywéroluawm Samafﬁ’rﬂmﬂ@l‘eﬁswm)S“‘@P"&éﬂsk%ﬂleta‘es'

substi tut edje Emes%a@e\ecdapei.&ylmm&w&%@utys E:Mfég%ﬂﬁ o..&@i wéc}m&' cuniak 4ol
substi tuted car box?/ {espem ally - (CH subst it ut ed
by - NYI Y2 M«pﬂé@» mpihy (thG%UhWmeapt!ﬁhnatrs,ﬂeymwe}thwm dppéslen!lsartxata,

straight o r I
represents %ﬁﬂ%b@ﬂo 5 gtlh%{é_sﬁie}ﬁﬂ%} QBC?%Q%E@% ﬁ“w Re%{'fgf%ﬁmﬁénvépr esent
CR2 wher e Rgclotex@iulgldratesandequipateset hoxy) ; Y repr esents carboxy; and the
group /,R9-C(=0 -N(R11)-CH2-C(=0O) - NR4-CH2-CH2-Y is attached at the ring 4
position; and their prodrugs, and pharnaceutically acceptable salts and
sol vat es ( Asgvelllay eiag ascfuldh tisnahiveoapetindconimintid) 8alts qiicopugtis oBthe invention

Particular co ds, of the ipvention a sel ecte romthe follown

3-{ (({[ 3- n@fﬁ@&l’ﬁ)r(tge Burtp8fe§ PEP g IBH gh&e]coglgg?vfs, ltor example by explo:tatlog of the
}- N-net hyl mm&ﬁ&fcﬁl:dsbkﬁveéatl@%ﬁlts and the parent compounds, side products and/or starting
pyrrolidin-Il-yl)-prop-1l-yl]-amno}-propionic acid, Conpound A, 3-{

(({[ 3- net hm@}mal{ 'Gcftibﬂ‘gﬂsmeﬂukae)vb%ﬂweﬁkl'éfé'éw'lleamtl\p met hyl am
ino)-agetyl]-[3-(3-imdazol-1-yl) prop-1-ylJ-am no}-propionic acid,
Compound B; 30

3-{(3, 4- di Nithsigrengeds {armuly (I} ghave the fajlosigare padioplarmod doyforred axpupingset y| }
- N- ntt hyl am no) acetyl ] -am no] - propi oni ¢ aci d, Conpound C, 13 JUNE 2002
WO 99r 33789 -21- Pt'rT/ GB98/03859 3-{

({ [ 3- met hedymdly ga3tiaridy yprésehdaHpsRnydshe@sBt wihen)X BiopA@ntd CoR Y Where R is lower

[ 3- (2- oxo0- p rrolidin-I-yl)prop-1-yi]-am no}-propionic acid, Conpound D

[j 2- (et helkyherlgren atkowyno) - et hyl | - ({

[ 3- gt hoxy-4- (3-o-tol ylurei do)phenyl]-acctyl am no}acetyl)-am no] - propioni
acid, Conpound E;, S
[ (
o]
[
ac

[
]-
3-
2-
c
3-[(2-acet wlmmmrﬂd:d’lgdl)) repf@eERE tebyocialld whidroR? ilGY yalleyl day mahyl) yr QL galkdram
i no}-acetyl)-am no)propioni c acid, Conpound F;

3-[ (2- chl ofee- Ueﬁil9x)')~({2 (3-net hoxy 4-(3-0- toI yl ur ei do) phenyl ] - acet yl am no}
-acetyl)-am no] propioni ¢ acid, Conpound G

3-[ (3-nmet hoxy-prop-1-yl)-({2- [3 met hoxy- 4- (3-o-tol yl urei do)pphenyl ] -acetyi am
i no} - acet y kPiRaypirtiQiladly Ripr&@BhtaCRE, iesheciafimerdRHs Ci.4alkyl (e.g. methyl) or Cy_galkoxy
3-(cycl ohexyl nmet hyl - ((2-[ 3- met hoxy-4- (3-0-tol yl urei do) phenyl ] -acetyl am no} -
acet yl25- anie] pepXydni ¢ aci d, Conpound I ;

3-j (4- et hoxy- benzyl) - ({2-] 3- met hoxy- 4- ( 3-0-tol yl ur ei do) phenyl ] -acetyl am no
}-acetyl)-am no] propi onic acid, Conpound J; 15

3-[i sobut yl:c%ﬁgqla?ﬁémmmprée.h?c@z hed wpws:em!,@,) efenyl ] - acetyl am no} - acetyl) -

am no] - propi oni'c aci d, Conpound

X6 may particularly represent CR2 and is preferably CH.
30

Onc of X4and X5 may particularly represent CR3 and the other represents CR2, especially CH.



3-(({2-(3-nethoxy-4-(3-o0-tolylureido)phenyl]-acetyl am no}-acetyl)-(I-phenyl
- et hyl ) - ami no] propi oni ¢ acid, Conpound L; 13 JUNE 2002
3-{({2-[ 3- mewiyess3f89( 3- O-t Ol yI ur ei do) phenyl ] - acet yl am no} - acetpgr)GHIS/0fgsbt- | |,
2,4-[1, 2, 3]thiadi azol 20 4-yl)-benzyl | - ani 118} - propi oni ¢ acid, Conpound M
3-[[1 (4-fluoro-phenyl)-ethyl]-({2-[3-methoxy-4-(3-o0-tolylureido)phenyl]-ac
etyl am no}-acetyl)am no) - propi oni c acid, Conpound N,

3-((2-et hoxy benzyl) - ({2- [3 rret hoxy- 4- (3 o-tol yl urei do) phenyl ] -acetyl am no}
-acetyl) - no i om

3-[({2- [3 HLBBL‘I'% ) 'I“?’I Bﬁ%aﬁﬁwfﬁ“]“?ac@ B Ortinkage where R represents a
n-2-yl -ct I’g(ia)gtam- m&m\e@ I3 palkyRaé eaik @spiallgl aStraight Cy_galkylene chain such as
3-[(2-(3-brono-0-net hoxy-phenyl)-ethyl]-((2-]3-nethoxy-4-(3-o0-tolylureido)p
henyl ] acet pibtagicRObr abglelt, and WM edpriveni-QRZ)-Nrel Id, prefergisty DO=Q)-NR 11 especially
3-[(3-net hoxy- benzyl) ({2-[ 3-net hoxy-4-(3-o0-tolylurcido)phenyl]-acetylam no
}-acetyl) - v &) 13 gs: propionic acid) Conpound R,

3- ((2- get hoxy- et hy%%} ({l%, get hoxy-4-(3-0-tol yl urei do) phcnyl]-acetyl am no
}-acetyl)-am no] propi onic ’d Compound S

3-[((2-]3-net hoxy- @i)( 3- @t.gﬂk);ll(ug &0 jdealipt gnoups SuchGasteytiydprapyl or especially methyl);
}-acetyl)-(3-nethyl-butyl)-am no] propionic acid) Conpound T; 13 JUNE 2002
WO 991 33789 -22- 1GHN/ @R gl sPecially Cy_3alkyl) substituted by RS, where RS is aryl (e.g.
3-{({2-[3-net hoxy-4-(3-o-tol yl ureido)phenyl]-acetyl am no}-acetyl)-(2-(4-phe
noxy- phenyl ) - et hyl } ani rid¥enyllsopi oni ¢ aci d) Corrpound U;

3-[(2-bcnzo[ 1, 3] di oxol -(g-yl et hyl ) - &2 [ 3- met hoxy- 4- ( 3-p-t ol yI rei do)phenyl
] -acetyl am no}acefil) iy (ssPesiallyifr e 3adkyl}sub R W reR is heteroaryl

3+ [ but yl - ({2-[ 3- met hoxy I r m
noj - ptrl% pioni ¢ acid, Co rfﬁ en&ﬁarg\’lggr&arﬂ g?otg lpchl?d’]eymllol%ﬁnﬂilag‘ml }naﬁ hd ft}ryﬁ
3-

[[2-(3, 5-dinet how pr@ﬁ){il&ﬂi?ésbé@:ﬂlty((flzga{l@ylf@bmmfed%y(ﬁs Grilepd RS i phigskpheny
| ]-acetyl am no}acetyl)-am no]-propionic acid, Conpound X;

({2-[ 3- met hoxy- 4- ( 3-(e.gt ©4.gdydloalkglosuph eswgyicloperitel ardanyiclobexyl);
cetyl)-(furan-2-y-nmethyl)-am no] 10 propionic acid, Conpound Y,

al lyt-({2-[3- r‘re(thX)th;z(lByl@sbﬁﬁgllylﬂﬁgdh}l{ﬂi&ﬂﬁh}ed&g@@hﬁﬁtﬂn§ isaaetoxy Yorani
-propionic acid, Conpound Z

({2- (3- net hoxy- 0- (3 %ﬂcﬁﬂmlw@mwlphenyl] acetyl am no}-acetyl)-pyridin-3
met hyl - am no] pr o

(312hl or o- prop- I( nél( ﬁ’g ge%é%)lh@ivl ﬂ“‘(‘?sﬁthﬁb?'i/ﬂ“iﬁ’i’épdﬁljsﬂﬂgf’ﬂ/ﬂ R achers gm

acetyl)-am no] propi,on

({2-] 3 )mst hoxy]- 2 ( 2_.5:&@{;2? a’feerpawp %’&‘&b“t‘%‘&ﬁ‘ﬁ tjamipeayialkybagtiagy |
op- 1-yl) - am no] pr opi}pyfoRdind an@2LHREN Py rplidinyl).

(2- net hoxy- benzyl) - ({2- [ 3- met hoxy- 4- (3-o-tol yl urei do) phenyl | -acet yl am no
cetyl)-am no] 20 propionic acid, Conpound AD;

(Elzyl[ 3- hth mthrfolinlg‘if)lgo%‘ljlo rﬁlr %’Ia{r?icﬂogly rr%se]\t 53 lo@@r&?&:‘i@g &?tﬁ;:l:\l}(i'l((g _gm)r pho
(4xet I}ﬂ&ﬁfﬂl% nmtp.iasﬂzwr),pﬁi.abm: mgwpém{nﬁ@nm Ynkkyt] RepRfISNe g, ace
am no}-ace am no] -propi onic aci d

({2-]3- h%dhwwlhe’(}@rmmtlwr‘}d ndedybo) phenyl ] - acet yl am no}-'acetyl) - net hyl -

]-

(

e

[

a

(

0

(

3-
}-
3-
no
3-
-y
3-
no
3
-p
3-
}-
3-

3-

ty

3-
n

propi oni ¢ acid, Conpound AG

{2-] 3-nmet hoxy-4-(3-o0-tol yl urei do)phenyl] acetyl am no} -acetyl)-[2-(napht
N- 2- y| @it o2 tldthdie8 Mt hldy R15 BBkIG Gé s @)dimgmd)r'ﬁlﬁanchedc alky! (e.g.

2- (2, 3-di net hoxy- ph%l) yeth 1-({2-]3- mstehoxy 4-(3-o0-tolyl tlJr6e| do) pheny
cctyl afidign, Sﬂyﬂ(ﬁeédb n-a;mo ]ormrmynpgub@uﬁ@ddd)y @rmﬁuaﬂwar# Exemplary aryl

2-di et hyl am no-eth - met hoxy- 4- (3-o-tol yl urei do) phenyl | - acetyl a
} 28 cetgrpypginglytic ph gmoeal u@stltg@ﬂqﬂgmqgonmgrc “aryl group substituents”, for

I, 5-di Y1k G pényt, diAk D QXN a1fyb 7 AKS WYE haRhRINENY! ] - acctyl a
o}-acctéﬁﬁngrrﬁalno%?oplyom C %?ﬁ?d ¥ 2r‘r’)‘ija uynldgyl\K: ’%que fJNE E V\D 991 33789

-23- PGI/ @&&?;Qﬁﬁﬁ&bhenyl trifluoromethylphenyl and methanesulphonylphenyl. R4 is preferably
3-(({2-(3-nethoxy-4-(3-o-tol yl urei do phen I] acet yl am no}-acetyl)-pentyl -am
i noj - pr Oplﬁmlg!lta&bmn% djt}ﬁ%ylm(_xbsutu ed by di Cl -.3alkoxyphenyl and is partncularl?

3- 2-[ 3-pet ol yl ur ei do) phenyl ] -acetyl anm no}-acetyl)-octyl -am
no][(E)ro£)| oﬂFd@a’égﬂé ’égrcr%ghndyAll\J/I dorp - Y - - Y
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[2-(2h-|ndol 3-yi)-ethyl]-((2-[3-methoxy-4-(3-o0-tolylureido) ptieayNg 2622t
M no} - ace{yd 430] - propi oni ¢ aci d) Conpound AN, CT/CR98/038
(2, 3-di net hox enzyl) ({2-[3- et hoxy- OS¢ 3- o-t ol yl urei do)pheny?? e’?yl a
o}-acetyl)am no] propi oni ¢ acid, Conpound AQ

({(3-nethoxy-4-(3-o-tol ylurei do) phenyl ] -acetyl am no}-acetyl)-prop-1-yl-a
o]

(

(

wg W3 W< wo

- [
a
-
in
-[
i no] - propionic 10 acid, Corrpound AP;

-[ (3, 3-di phenyt - prop 1-y ) (2-[ 3-nmet hoxy-4-(3-o0-tol yturei do) phenyl]-acety
no} - ac ly}l’ %Tmﬁpyolb B\ﬁyelsa(gpﬁlcugsmgmgeﬂetralght or branched Cy_galkyl (c.g.

am

I
3-[(2, 2- Bi phenyl - et hyl 2- [ 3- net hoxy- 4- (3-o-tol yl urei do)phenyl ] -acetyl am
no% acet yl )F:wdn%/ Yﬂ)ﬂl{ﬂ)"ﬂg'if tplgi’@b'kpf 'Cbh%’ﬂ@héﬁ‘med Ibsyksu where [%sp het{ro]af}" Y
3-[[2-(5-net ho 2h-i ndo t.h tho 4-(3-0 I | ur ei do) ph
engll[] gcet W"a‘m)’qéfi'}ha"é‘:?f’?/‘l"; g’é’H%ﬁ%'fF"ﬂF)é'ﬁi 8&{'5" 'ry% (“N@ R 'Syl"gfe"*l‘b' P
3-[({2-[3- 5@5.?% %a‘&e@@%hﬂyﬂf@sdﬁlmhet@ﬁﬁﬁ-w Ak 3 phrRafky3)(hidapiqny!
-but yl ) -am no| propi oni c acid, Conpound AT;
3- [ hex¥l - ({§R-(ySabihoxy- 4- (3- o-t ol yl ur ei do) phenyl ] - acetyl am no} - acetyl) - ami
no] - propi oni ¢ acid, 20 Conpound AU,
3-{benzo[ 1, 3] di oon S-yl met hyl - ({2- [ 3- et hoxy- 4- (3 o-tol yl urei do) phenyl ] -ac
etyl am no
(5 acer YRGS K ATRORY ] S8y 85 BeGulpt TRERSR Sre et o5 tiappiv G et o am
no} - acet njc a
I3 {%{2 [3ywz§f'ﬁg]f§}‘ﬂlv %‘pBﬁt fo?S?P&fr%l'Hgo‘gﬁéW'f‘ﬁV%&/ 3I a RS R 48 Capeyclaalior]. R is;
r o- phenyl [
SATEAER: FeIII%&%"i‘%%@*%"‘I*%F*’IM A ARRRNBY coberdealot, oo 1) - (2- oxo- az
epan- 3oyl ) - am no] propi oni ¢ aci d, Conmpound AY,
3-[ (3, S-di nmet hoxy-bcnzyl) - ({ 2- (3 nmet hoxy- 4- (3-o-tol yl urei do) phenyl]-acctyl a
m no} - acct Widha® mim]neqyr ayaiso pantigulaCly nppuesaht Alfaight or branched Cy_galkyl (e.g.
3-[ (3-di net hyl am no- pr op-
-yl ) - ({ 2- [ Bretimt, hdwyiﬂpr()ﬁyla—pmbyllmnebdw milestinited b 8Oy where RS is Cp_galkoxy,
}-acetyl)am no] - propi oni c acid, Conpound BA,
3-[({2-]3- W@%@MM{'BOWJP&%'HF@P%)phenyl] acctyl ani no}-acetyl ) - napht hal c
n-1 -yl met hyl am no] - propi oni ¢ aci d, Conpound 13l 3; 13 JUNE 2002 WO
99/ 33789 -24- PCT/ GB98/ 03859
3-[(1-wyci 3 2 5 a am
3 ( rfg%/yl @gﬁhﬁ%ﬁ%} S%gmggfngﬁm;eur ﬁﬁgé%:% &R Sihigh o ARARARE | G E L.
3-

(3 ﬂg{@f geg on ;ﬁo{gﬁ “or 3 E(ﬁ%lb‘?nﬁ%uﬁu&?’% REYWHEEREQ RAigNY! 1 acetyl am

acet am I C aci alternative na
3, 4- di et hoxy- benzyij - ({2 [ 3- rrethoxy 4-(3-o0-toiyl-urei do) S
-am no}-propi oni c acid,, Comp

ya
(
I t t
(2- i ot i %;5)1?' (2 plse Hﬁtﬁa'fw;er(fsseetf&whmrehramhﬁﬁéhmkyhé“eg yla
o
(
zZ

'DOO_
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tyi i d, Conp
% 2a((:§ %ﬁ&wg}{}-ﬂ: “{pérg&'ﬁgi'él’ﬁ?"él"d&‘ﬂh@IﬂfF‘ﬁ“‘%ﬂ:EX P ahers RO A idic functions) o-

enzyl.- am no pi_gn a
(1 22)"[ 3- ﬁ‘é’%‘koxy“&"‘? aglyt g’l"ﬁ %IIIP(;.)CII EWT'?% substitted byseathoxyy | ) (2- pi peri

1-yl-ethyl) am no]-propionic acid, Conpound BG
benzyl - ({2- (3- met hoxy-4-(3-0-tolylurei do)phenyl]-acetyl am no}-acetyl)-am
i o] - pr opi Wiitén R itick mélesyRSURAgly Kkb particularly represent straight or branched Cy_galkyl (e.g.
cycl ohexyl - ({2- [ 3- met hoxy- 4- (3- o-tol yl urei do) phenyl ] - acet yl am no} - acet yl
) - am noJ - pmeyR @ik§1, hoprépylti-propyioe Wkt substituted by RS, where RS is heterocycloalkyl.
3-[isobutyl-{{2-[3-nmethoxy-4-(3-0-tolylureido) phenyl ] -acetyl am no} -acetyl) -
am no] pr oﬁxmlgrydmp@pcy@oaﬂmlgrdu&]mclude benzodioxolyl and benzodioxanyl. R4 is preferably
3{(3-iyx dazo 0X Q rei dp) phenyl ] - ace
tyl}- aﬁm nOZt lbf:?ﬂCRPd% _é 5[ s(x%ﬁt&t%g:g%ém %od4 oxg)?ﬁa %%Be%}i'ioxanye
3-(({2-[ 3-net hoxy 4-{3-o-tolylureido)phenyl]- acetyl am no}-acetyl)-(4-triflu
or onet hyl - benzyl) am no] - propi onic acid, Conpound BL;
3- [ (2- met hwighireRA Yo méif - l{“&u%klb@pgﬂu&ul@ﬂy@eﬁmtcplt sti-stigHog rriremyled C3Gatky! 4ng.no}

-acetyl)-am no] propi oni ¢ acid, Conmpound BM
3-{({2-]3- meuiynxu:ynn(;ﬁo@ﬂl:qirybylroemelm)tﬂmanmh]u{atbj wWehvhexeqplaty (Y V2 groupet
hyl - 2h-i ndol -3-yl) 25 ethyl]-am no}-pro 10{" c acid, Conpound BN;

include acylamino, aryl(alkylamino) and -NY groups derived from 5-7 membered cyclic
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3-[ (4-di nmet hyl am no- benzyl) - ({2- [ 3- met hoxy- 4- (3- o-tol yl urei do) phenyl ] -acety
| am no}-acetyl)am no]-propionic acid, Conpound BG 13 JUNE 2002

3-[isopropyl vwé3ohs¥sgret hoxy- 4- (3-o- tonIurC|do)phenyI] acet yl apenemogieasy ! )
-am no] - propi oni c acid, Conpound BP; 34 -

3-[ (G chl oro- 2- phenoxy- phenylnethyl) ({2-[ 3-net hoxy-4-(3-0-tol ylurcido)phen
yl)-acctyiamno ) acetyl)-am no)-propionic acid, Conpound BQ

3-[({2-[3-net hoxy-4-(3-o0-tolylurcido)phenyl]-acctyl am no}-acetyl)-phcnct hyl

- am no] pr nic |d ound BR e . .

3-(({2-3 ‘ﬁ%‘f‘ 5("@ %ﬂ?’ﬁ'w%?m@WPﬁ and A-grospurrefiding. R 4is proferably

1- et hyl - ¢ w fichod €5 3okuBottultd B aQN-inREd S1Y nfeniboald

2005 W Sa e Y L A TR OltuRa B AN fn GeliSmine, wpettdily
3- ((2- ( 5- rBe(Zhavoypyzidlidivd biyhy & halkdt hyl | - ({ 2- [ 3- net hoxy-4- (3-0-tol yl urci do) ph
enyl ] -acctyl am no}acetyl )am no] - propionic acid, Conpound BT;

3-[({2-[ 3- met hoxy- 0- ( 3- o- tonIureldo)phenyI] acetylanlno} acetyl) ( 3- phenyl

-1 -yl

L0 37 AR s RinRCaed e pHeny Fyersisat Gryelspop as-plei no) - acet y1
3-(2-oxopyrrolidin-I-yl)-prop-1-yl]-amno}-propionic acid, Conpound BV,

Conmpounds BWto KV,

({[ 3- etchm®3 dre nividly n@has pﬂrﬂbtﬂﬁr)lpf’@?&eht%@%dé&1%B%?%Mﬁ‘lno) acetyl]-

car boxy- pr op- 1y|) anlno} propi oni ¢ acid; Conpound

{[ 3- nethoxy (3 o tonIureldo)phenyI] acetyl }- N-net hyl am no) - acetyl ] -
[

3
- [

3-{

(3-

?2{ g k) i d d KX
- (2- OXORY! - propi o |c aci npoun -

3-{[({(3- ‘ﬁ 1%/ ﬁ'e(“é" i to'f'?/’fé ‘%’i‘:g'mf’ %ﬁgﬁ‘]“g f”§/’l3raarﬁ°}$’%1'9'é%é%’§r|efﬂ$9!'¥ar bo

XYy- prig- lcythoxyi no} - propi oni ¢ aci d; Conpound LA;

3-{ ({[3-nethoxy-4-(3-o-to|yiureido)phenyl]-acetyl}-N—nethyIanino)-acetyl]-

2- (2-0x015 pyrrolidin-1-yl)-ethyl]-am no}-propionic acid; Conpound LB;

3-{[ ({ (3- meishony uddedritost inat iiinoidRhREBRRY Al ags@bYihde cBRbRAlRR N partidatgAr bo

xy-et hyl ) -am no} propi oni c acid;  Conpound LC,

3-{(2, 3- di*REPH kSFe‘BéTPz‘?!“)gS(‘(ff‘["S‘iFFEE%GRy 4- (3-o0-tol yl urei do) phenyl ] -acetyl } -

am o) acetyl]anlno} propi oni ¢ acid; Conpound AG, 20

3-{ ({(3-nethoxy-4-(3-o-to|yIureido)phenyl]-acetyl}-anino)-acetyl]-phenyl-
m no}Spr opi patiticulae group Cheqyeravards pf the invention are compounds of formula (Ia):-

3-{(3-et hoxy-4-nmet hoxy-benzyl)-[ ({[ 3- met hoxy-4-(3-o0-tol yl ureido)phenyl]-ace

tyl }-am no)-acetyl ] am no} - propi oni c aci d; Conpound LE;

3-{(3, 4-di et hoxy-benzyl ) - [ ({(3-nmethoxy-4-(3-o0-tolylureido)phenyl]-acetyl}-a

m no) - acetyl ] -am no} 25 propi oni ¢ aci d; Cbnpougp LF; o

3-{(4-benzyl oxy- 3- met hoxy

-benzyl ) -[ ({[ 3- net hoxy- 4- (3-0-to|y|ureudo)phényl]-ace yl }-am no) acetyl]-am

no} - propi oni ¢ aci d; Conpound LG 3-{ R N—__ CH;—CH;—Y

-net oxy 4-1a3t,0-t ol W ur ci do) phenyl ] -ac

[
[
(
[
p
[
(
[
(
n
[
(
(

[ (1, 4- bcnzodi -6-yl)-methyl]-
etyl }-amn | ] - amino} - pf ¢pi ‘ aci Conpound UiJSO
3-{(({(3-metthoxy- 4 (3-o- onIu i do) henyl] acetyl }-am na), acetyl] (3-ntt ha

nesul phonyl n

3-[ (4-di net hylah no-
{2-(3-net hoxy- 4- ( 3- ol¥olyIL¥0|do)phenyI] acetyl }-am no)-acetyl

] N- met hyl am no] - pr opi oni ¢ aci d;
3-((3-vitro-benzyl)-(({[3-nethoxy-4-(3-o-to|yIureido)phenyl]-acetyl}-anino)
-acetal ] -am no} 35 propionic acid) Conpougpd) LJ; 13 JUNE 2002 WO 991 33789
-26- PGT/ GB98/ 03859

3-((2- thlenylnnthyl) (((3- nethoxy-4-(3-o-to|y|ureido)phenyl ] -acetyl

(2 ot MERDRE R BOSRY h ARt gdiast xS PeF B2 Fishungemerdsnst,

N- et h gl{peg}: e 2 LL 5
%3 {(4- me%/hyl bg%](z:sl ﬁ?{&klﬂ%ﬂghh 5(63}&29 3&"3% olrcﬁglﬂg )p enyl] acetyl } - N- net

hyl am no) -R%W(RQWOHi QONRT ,-68hL X is G&aamdmd thdVling 3 or 4 position, and their
3-{(3, 4- net hyl enedi oxy- benzyl) - [(([3 met hoxy- 4- ( 3- o- tonIureldo)phenyl] ace
tyl } RSnmet hytdeninasid-phaemydcpticatiymoteptabdqsalisi andaoivdtes Gamrbydrnatksl ¢f,compounds of
3-{(3,5-d S- met hoxy- 4- (3-o-tol yl urei do) phenyl ] -acetyl }-
N—nethylahﬂﬁ%?PQ%hnﬁqﬁ& f"%ﬁiﬁo} propi oni ¢ acid, Conpound LO

3-((2-pyridyl methyl)-[({[3-nethoxy-4-(3-0- tonIureldo)phenyI] acetyl

}-am no)-acetyl]-amno }propionic acid, Conpound LP;

3-((2-furanyl methyl)-[ ({[ 3-nmet hoxy-0-(3-0-tol ylurei do)phenyl J-acetyl }-N net
hyl am no) - acet yl ] am no} - propi oni ¢ acid, Conpound LQ

}- ?F pi oni ¢ acid; Conpouid L
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3-{(2- et hoxy-benzyl)-[({[3-nethoxy-4-(3-0-tolylureido)phenyl]-ack} ylUke NGt
hyl am no) - aC%H@ﬁk&O} propi oni ¢ acid, Conpound LR; 03859
3-{(2-thienyl [ (([3- et hoxy-4- (3 o-1t7el yl ur ei do) phenyl ] - ace ﬁ/ am no
)-acetyl ]-am no}propionic acid, Conpound LS;

3-{(4-pyridylmethyl)-[({(3-net hoxy-4-(3-o-to| yl ur ei do) phenyl ] -acetyl }-am no
)-acetyl]-am no}20 propionic acid, Conpound LT;

3-{(2-pyridyl methyl)-[({][3- msthoxy 4-(3-0-tol ylurei do)phenyl]-acetyl }-N net
hyl ami no) - é?oemyul}tbmf ﬁ’u}mﬂ! ﬂp) mrwiucla%‘f prr@nqsatmtght_u branched Cj_jgalkyl (e.g. methyl,
3-{(3-vitro-benzyl) -tol yl UI’CI do)phen | ]-acetyl }-N-neth
yl ani no) - aE‘é‘ﬂ’&P]PJPrPHO‘}WﬁPb'pFGHFYé "é?t'fy E%‘ﬁiﬂo'ui’ﬁ!' nyhexyl, n-heptyl, n-octyl,
3-{(3-pyri @xlmammemﬁ,{L.a..ﬁmrhpauym.(eq,reremhyl ur ei do) phenyl ] - acet yl } - N- et
hyl am no) - acet yl ] am no} - propi oni ¢ acid, Conpound LW

3-{(4-[1,2,3-thi adi azol -4-yl]-bcnzyl) - [({[3 nmet hoxy- 4-{3-o0-tol yl urei do) phen

%l}(ic ;?/: Nﬁ-“gg{"ffif/ #%’(’{'{l cet yﬁ”dg?%"a'ga éf?%bteqr%bﬂ@ﬁ%moailgyét(ﬁg methyl,

Ubenzyl ) (GIYE Sarae :,@ohﬁ(% Al B tg[%gan@c' e E2ERO e Bl pistdrred.

}- N et hy | BRémgianodigt 1. s':\mmae PN G peidh M yubSstituted B QB dr kbre “aryl
3-((2- brornodggnz 1) - rrethoxa/4 30t0|ylurc:n§o ge/r -é?éerﬁ"i N net
ox

hyl ani no) - #tbstitpen f%sxamvéﬁpff'ts?ﬁve oyl dialicoxmpleanyh amlalkyloy( vinkemd02 WO
991 33789 - Ry plP gll ?%??gﬁ%ﬁlzl%eﬁglx trfﬂu_oz'ort_lt(zjth¥loz1n§/llnlljertlé:imésg Bkrl]onﬁ' >}rheryl Comﬁounds of

3-{(2- br ono- enz

] -am no) - ameﬁmla]({@nh whidhiR Dpipeasets fedight EbFmked C)Balkyl substituted by

3-{(2-chl oro-benzyl)-[ ({(3-nethoxy-4-(3-0-tolyiureido)phenyl]-acetyl}-N net
hyl am no) - du@qtylk}oamhm}'l mastidudarlyc3 e diCy . 3alicxpbenzgl (ME; 3,4-dimethoxybenzyl

3-{(4- et hanesul phonyi - yl)-T({ met hox -4-(3-0-tol yI urel do) phenyl ] - ace
tyl] Nneth 1d<‘:ﬁ‘i’i“ﬁ‘c¥ ‘éé"e‘l'vﬁz ﬁ‘i) egwes!rheam‘ aseespecialiy ASfSHEdNVD; * and their
pr odr ugs) and phar ITB.CEUtI cally acceptable salts and solvates (e.g.

hydrates) of such conpounds and thelr prodrugs. 10 Preferred conpounds of

t he i nvent Campoucls otifsrmula (Ia) in which R4 represents straight or branched Cj.¢alky!l (e.g. methyl,
3-{[({[3-net hoxy-4-(3-0-tol ylureido)phenyl]-acetyl }-Nnethyl am no) -acetyl]-[

3- ( 2- agopyéthgl, hdrﬁpyﬂ,-lwrl)omlﬂlbbp-béﬂw] s]ubﬂrmmd}byptﬁpphamlé iahetdroacaripe Meslpreferded.
3- net -0-to ur ei
SN et 1 Sy ety eups b Peatl iRGRsdHopriar prd Shivh Sforpoupiag o

d) Co
: (g% 4- g?@ep‘?‘ﬂ'c§‘3§“’5‘§r‘f§“y R4 r(ef fegents Stﬂa"%(ht ozrl b(?Ched Chﬁﬂk?’ eslugo Syts egr?;yl ]-acetyl)-

met hyl anazahgtecatpl) ;}ar&amaﬂ} S-anﬁ@zhzﬁm-@l)éﬂ]] fk}lkﬁ:@é@@qﬂdld&ol Iy() propyl), are

[ 3- met hoxy- 4- (3-o-toiyl urei do) pheny acetyl }-am no)-acetyl]-(3-(2-0x
ol i déspecially| preferxed- 1- yI ] - ani no} - propi oni ¢ aci d, Conpound D;
| - ({2-[ 3- net hoxy- 4- (3-o-tol yl urei do) phenyl ) -acetyl am no}-acetyl)-am
opi onic acid, 20 Conpound Z;
- [ 3- OB Potinds o¢ form@td @hth Whi‘chd@):@bﬁﬁéﬂd staﬁamelrm&ﬂka &g Ghiyd (g niltrny!

yl ) - am no] propi oni ¢ aci d, Conpound

- -
g d'&ﬁ%lh.%}‘o ramayﬂ,ézmﬂmmms%aﬁyﬁﬁ ahzrglmsl.ytglsqwnmanxu algeetyla

cetyl)am noJ-propionic acid, Conpound

2 3 mpou S0 re 1 or C a l
| )[a né"@f;?@gﬁﬁ. é’ﬁ.'@‘ ag#&@gﬁﬂ%@& Rhfémﬂ‘i apgz.x; P o dcfionkd T 4aRGENY

N- (3, 4- mmtwwlmg]gwboa&y[@-o{:&mwpe&yﬂﬂp&c&r&dt ol yl ur ei do) phenyl ] acet yl
am no}acet am do] propi oni ¢ aci d, Conpound BD;

3{( 3- 2% dazol - 1- yl - prop- 1- yI)--[({[3 met hoxy- 4- (3-o-tol yI urci do) phenyl ] - ace
tyl]-am no‘[): acetyl] 30 am no}-propignic acid) Conpound BK:

3- (( 4- di mEtHPUH ﬁef foermsia (faldn zvhtcg %fw%t{mlaor BF%CHF‘EFM)‘%EFM ‘muethyds v

| am no] - acetyl ) am no].- propi oni ¢ acid, r%d
- ethyl, n-propyl,i-propyl or n-butyl) substltulcd by where R3is C 1-¢alkoxy, especially

a
3-

-

N T
=<

Cj.4alkoxy (c.g. methoxy), are also preferred.



3-{(({[3-nmet hoxy-4-(3-0-tol ylurcido)phenyl}-acetyl }-N net hyl am no) - acetyl ] -
(3-carboxy-prop-1yl)-am no}-propionic acid; Conpound KW 13 JUNE J200 2008
99| 33789 -2 98/ 03859
3-{[({[3- rre?Woxgy’-a 803~ 0- t ol yl ur ei do) phenyl - acet yl } - N- met hyl am 1] - acetyl ] -
(2-(2-oxopyrrolidin-1-yl)-ethyl]-amno}-propionic acid; Conpound KX;
3-{(3, 4-di met hoxy- benzyl ) -[ ({[ 3- met hoxy-4-(3-0-tolylur ei do) phenyl ] - acetyl }-
am no) - acetyl ] am no} - propioni c acid; Conpound KY; 5
[ ({(3- rret hoxy 0&3 o-tol yl urei do) phenyl ] -acetyl }-am no) - acet l] (3- car box
rop- 1- ¥ &wlﬁﬂpbnaﬂql@ B3¢Ats straight or branched Cy_galkyl (e.g. methyl,
3- rret hoxy-4-(3-0-toiyl ureido en cetyl A no acetyl 2-carbo
'E %ﬁ ) ethwyl, mg{romi&mrgnyl@rgcﬂw ) pm_lmébx_&e whex'e{l is halo)are also grel]'erlged
({[3-nethoxy-4-(3-o-tolylurei do)phenyl J-acetyl }-am no) - acetyl ] -phenyl -
}-propionic 10 acid; Conpound LD;
f et h@smpéumt&mm@namhw&l{k‘ﬁrdm&éaﬁesxtlérgilaopbmcuémpkm}megﬁm&hﬂce

am no) - acetyl ] am no} - propi oni c acid; Conmpound L

3-
y-
3-
Xy-
3-

m
y

3
m no) - acét'yl’) - am no} pr opi oni ¢ aci d; Conmpound LF;

4- benayd MsoyprefenetihGanipounds of formula (Ia) in which R4 is stralght or branched Cy_zalkyl
zyl)-[ ({[ 3- met hoxy-4-(3-o0-tol yl urei do)phenyl) acetyl }-am no)
cet yl ] - aswhssiuted ycashexy axe pspeciddhyiprsented, G

(1, 4-benzodi oxan-ti-yl)-nmethyl]-(({[3-methoxy-4-(3-o0-tolylureido)phenyl
cetyl }-am no) acetyl ] -am no}-propionic acid; Conpound LH;

({ ( 3- RtpoYddsbf fotniird aa)wh WWhedhold pdpeaithds sﬁﬁ@hyb& béHiilcli'&l)Cﬁgaﬂk%' {eze( RrefiBi ha
| phonyl am no 20 prop-1-yl)-am no}-propionic acid; Conpound

(3rovi t @@.ybﬁrp?rxi,gl itdrbpyd-of Rl QM)’su‘ﬁs(uﬁtéa'l?Qk@MHeﬁé ROJPRAESLylctAnEA W1 No)
acetyl)-am no}propionic acid, Conpound ;

(2-t hi pryférrat. ICphpofdsi mmdmgla)ﬁn(‘ﬂudt RS refiraseatscvdaidia oy bianakat @ halkylnet h
m no} - acetyl ) am no) - propi oni ¢ aci d, Can.pound LK, 25
( 2met heyhystitsgedziy l)ﬂﬂ[ﬂ(f? f@bﬂﬂ%wo@ﬂfwbmte&mqﬁ@m%wényl ]-acetyl }- N net
yl am no) -acctyl] am no}-propionic acid; Conmpound LL;
-{(4- et hyl -benzyl)-[ ({[ 3- met hoxy-4- (3-0-to(yiureido)phenyl]-acetyl

N- net hy icafips@ndsae edryul2(Thyia Whidh®? fipraems sitaighooPbLanchdd\_galkyl (e.g. methyl,
-{(3, 4- met hyl enedi oxybenzyl)-[ ({[ 3- met hoxy-4-(3-o0-tol ylur e| do) phenyl ] - acet
|} B0 Nedipf, Ayicagsil ihropfA ek ¥ butydySubsbieupsday -8vily 2ade diso poétR@Ld GEdebliplary
3-{ (3, 5-di net hoxy-benzyl)-[ ({[ 3- net hoxy- 4- (3-0-tol yl urei do) phenyl ] - acetyl}
N- net hyl aFiﬂYibY?agutlwls]ncaxderao)}latpmpalwl(a&ylammh) aﬁdnﬁ&ﬁh’ &@,lps derived from 5-7

3{2pyr|d t.h t hox | Iur

}-am no) - acX\beTed cy?alm no pSFl g‘%i‘so"r']? gltl:llge Pp(eﬂg"% tlgmg aT}, ‘dﬂé’ygbg'g‘%
991 33789 ofk oagglo%%ﬁ(u@;gﬁégn which R4 represents strai ht or branchedC alkyl substltuted
3-{(2- furanyl met hyl ) - (({(3- et hoxy- 4- FB-o-ton ur ei do) pheny :3 acetyl

}-
3-
h
3

[
e
[
0
(
(3,54 diestiyl) RxproRZptopyilor nlbieylpidbeidiedtt fy3R S ity Nsruﬁh-ds&ﬂbﬁﬂ%h]maﬁ%%%'
(
n
[
[
u

e

{
p
{
{
n
{
I
{
a
{
be
e
{
a
{
S
{
c
{
| a
{
I

3-
t
3-
f-
3-
a
3-
] -
3-
n
3-
3-
y
3-
h
3
}-
3
y

N- et hy bpah Neljnkad St7yherthbevedicjclipampiepespecially 3H2-Garpypuolilib-Qyl)-Cy.3alkyl (e.g.
{(2-ethoxy-benzyt)-[(tj 3-methoxy-4-(3-o0-tolylureido)phenyl]-acetyl}-N net
y| ardfno) 3152791“3)'?&%{ idig )l mnﬂspﬂmase a%rt'eulac!as grredi R 5
-{(2-thi enyl nethyl)-(({[3-met hoxy-4-(3-o0-tolylureido)phenyl]-acetyl}-am no
)-acetyl ]-am no}propionic acid, Conpound LS;
3- ((4- pyr iCdilpaBid3Ye fortrlud{ @a)ﬂﬁﬁdﬂ%ﬁl‘urefp&s@n& Oy V42Ut ely H@)eo etydck al%ﬁ@'i'éfél}redim no
)-acetyl]-am no}propionic acid, Conpound LT; and their prodrugs, and
pharmaceutical ly acceptabl e sal ts and solvates (e.g. hydrates) of such 10

conpounds and their prodru g) 9 '
Compounds of formula (Ia) in which R” represents a straight or branched Cj.galkylene chain,

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

Compounds of formula (Ia) in which r1l represents hydrogen are preferred.

Compounds of formula (Ia) in which R1! represents straight or branched C 1.4alkyl, particularly

30 methyl, are also preferred.



Especially preferred conpounds of the invention include:

3-{[({[3- met hoxy- 4- (3- 0-tol yi urei do) phenyl ] - acet yl 13 JUNE 2002

} - N- et hyi anj_no).; tyl]-[3-{2-oxopyrrolidin-1-yl)-prop-1-yt]-gq - pi o
ni c acid, Co%(?)aﬁg‘&i 15 -19- ﬂ/&%o?{s@
3-{(3, 4-di net hoxy-benzyl ) -[ ({[ 3- net hoxy-4- (3-0-tol ylurei do)phenyl]-acetyl}-
Nmet hyl am no) acetyl ] -am no} - propi oni ¢ acid, Conpound C;

3-{[{{[3-met hoxy-4-(3-0-tolylureido)phenyl]-acetyl

}-am no)-acetyl]-(3-(2-oxo-pyrrolidin-1-yl) prop-1-yl]-am no}-propionic
aci d, Conpound D

3-1(2, 3-di h -b [ ) - - [ 3- -4-(3-0-tol i d h - |
3 R b B R S il b Sh PO A
B e i AT kgt i ComhabtsCoSURTET Y it

3-{[ ({[ 3- nytghoxy-4- (3-0-t 0] vl Wrei enyl ]-acetyl t-N nethyl amino)-acetyl]-
( 3- car boxy* Srr85-ﬁ?\%s???rﬁhﬁl5#¥5%pqag§i) (E}n’asgl&f)‘;Ld &H%%“d%a“’ﬁwecﬁ%'y preferred.
3-{{3-gt hoxy- 4- net hoxy- benzyl ) -j ({[ 3- met hoxy- 4- (3-o0-tol yl urei do) phenyl ] -ace
tyl}-am no)-acetyl] am no}-propionic acid; Conpound LE;

3-{ (3, 4- dicvnlpPupddenTanmyla [Taf {n3wiiteti RX yepteden tsartiatity beibindRddDL ANk} Isabgityted
}-am no)-acetyl]-am no }propionic acid; Conpound LF; and their prodrugs,
and phar myy@R#, whalel RS inheeiaayl] fre aBb ipsefaridd S BkMaplasy Ketergaryh ¥ebupt Rizhude indslysh
30 conpounds and their prodrugs. The conpounds of the in~~cntion exhibit
usef ul phamivacdylo pyridsl and furyl. tGompunds efforinntyl (Ja)dn whichdH reprasends straight

phar maceut j cal .. cq tebds i e t. at i spsuf fering
From cort SR Cicrag ihaRey A alREra ] LG ERTE byl L el quE il e
accorggng to a further 13 JUNE 2002 WO 99133789 -.|~_ PCT/ GB98103859
aspect) conpounds of the invention and conpositions containing conpounds of
t he i nventGoaipohnds affarmuia (Iapinaghich Rbhppuedatswidalyhnot vensledpey itk lizebstingednt
invention block the interaction of the ligand S VCAM1 to its integrin
recept or WyRY whad(FPli} cytaiityll(eyy (3gcyesilRyllens hish ebféried. MExehiplayat ure and
described in vitro and in vivo procedures hereinafter, and which tests
resul ts aiG-gsatipaldgroupsdaiyd cyeloperdylpmdcxelobéxylyi Cermpavads of foymiska (Fad frawhicland
ot her mammals. Thus, in a further enbodi nent, the present invention

provi des &rrperneskntsstraight chaiy £nt3atiyl subdtiadedby txclabexyl avarespedinllyprefornedunds
of the invention for use in the treatnent of a patient suffering from or
10 subﬁ ect to, conditions which can be aneliorated by the adm nistration of
an i nhi bi tor of + i .gebl1 i | &,~CO

t he pr'eseﬁqpﬁegn{ﬁgﬁaﬁﬂlﬁg@ u lgl}ir?i tﬁegb%r%légg Fﬁ%‘%ﬁ[ %ﬁ'ﬁﬁﬁ%nﬁzﬁ?ag?@lg@g?ggésdes,
for exanplpg chfioRy atedidop¥ef@irde@n, including arthritis, rheumatoid arthritis
and other arthritic conditions such as rheumatoid spondylitis, gouty
arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis and

osteoarthritis. 15 Additignally. t conpounds a seful .in the treatnent
of acur e Sompiedor s fRfin il RS ESRRENRSRaRhFo URnds Shoraln | G
collitis, atherosc|erosi ey, ral .vascul ar, di sease, hovascul ar

i seatth” i pragpeiLepary o TR E R iR el RNy SVIN ity e

i nf | ammat i . I LYES) i IS

speci al e%%%iﬁ?ﬁ'ewﬁ%rygyﬁ e }"ﬁgg‘éﬂﬁ?ﬁ%@ﬁo‘i gg%¥trt§ ﬁ%bgggﬁ{eﬁﬁkgé&nﬁ%%gfé
the treat iaBgyQ@blidiaé RAR.2-HoQyReNidaREChApoTR M kdraila @h) ihRahidi R BRprdsids ethyl
met hods of the present invention is the treating '_of joint inflammtion. '
25 Anot her BpHY %ﬂbs%wffeayr%eﬁroxefvvfw@dt'hkwap@aﬁwg'Yn%ﬁe’epsvwolt%-1m')e&rem"

i nventi on akSpdeft@rddr €ating of inflammatory bowel disease. According to a

further feature of the invention there is provided a nethod for the
treat#¥ent of a 30 human or animal patient suffering from or subject to,

condi tions, which,c be armeliorated;by the admnjistration o n j.nhibitor
of "the o e oty R R BAHIVEARArTeg s R Mt h o eiisl o Cmalkoky
(a4(31)) f i t.d i descri bed) which conprises
t he adm ni(és? 'r"g%iﬁgﬁhg‘oeﬁ%ﬁgj’%%’?92‘@8@%%%&%&%@‘% anount of conpound of the
invention or a conposition containing a conpound of the invention.

"Cffcctive anount” is neant to c_Iescii be 13 JpNE 20% WO 99133789 -.~ |
PCT/ G898/ §@gwguads of fesmtla da) insriehuX G represents GRevhere Boie Brdrogst G e@lkqp¥: i n

i nhi b!i(; i ”%sﬁe'c‘&l} thc rog' ,tairé)plsgfxrc}emlecd.




ligand VCAM1 to its integrin receptor VLA-4 (aA~il), and thus producing
the desired therapeutic effect. References herein to treatnent shdJlUNE 2802
under st ood tgq IE.HQe prophyl actic therapy as well as treat merfficraéposnoigse
est abl i shed condi'fions. The present invent®on also includes withinits
scope pharnmaceutical conpositions conprising at |east one of the conpounds
of the invention in association with a pharnaceutically acceptable 10
carrier or excipient) Conpounds of the invention nay be adm ni stered by any
sui tabl e means. In practice conmpounds of the present invention nmay
generally be adm nistered parenterally, topically, rectally, orally or by

i nhal at i onCompqmai af foymhla (H)dn ehidh Y fefiresensTafborRP ot priefedcedaccording to the
i nventi on may be prepared according to the customary nethods) using one or
nore pharnmaceutically acceptabl e adjuvants or excipients. The adjuvants
conprise, J,nter alj di t teri i ng_ t var.i qu

on-t oxi ¢ DRERHE KA EOE OB NRACEE Uy BRGerhb u BheflisR og
of taby et Spd4 hésftiond’ anul es, powders, aqueous 20 sol utions or suspensions,
i njectable solutions, elixirs or syrups, and can contain one or nore agents
chosen fromthe group conprising sweeteners, flavourings, colourings, or

stabilisers in order to_obtain pharmaceut.ically acceptable preparations,,.
The chor cek BFeLrEr gioub ZhaomRundbRr b Pvvsh sy gie shmgoiis ok smnudp GRan pligihen & i
are gener att{_¥oﬂtgtl,err [T MRS JubstRGEA b ARAespetifllyt 1) dmMthidiyphénylQ)SalRHY O Callkyl
properties of the active conpound, the particular node of admnistration
and t he 25Supstituied ibghetaroaryb(esfzsially 3dimidazit-diylierepl), €5l ¢abkyd sehstituted-loy
exanpl e, excipients such as |actose, sodiumcitrate, cal cium carbonate,

di cat 80 umqyplealisyidespesially avclonenlyeadichejoberahCs3alkivh Gisealkddsubstitatedibri ¢ aci ds
and certain. co e i licates, coghined with |ubrigcan sych as. magnesi um
ot earat o NetsplontsyF P S ar i df ey besie R aB epdpiari)” -

tabl et s. €, atthbev | se, | ahdapigh
ol cout ar GePuRhauERaERRs il G ANPILRARALT LY Rali™8) RNERRARABYD ] g
they can ¢ i Lfik f t I SiRerdvifd 4. laficth. SR j(ON.
Di | ﬁent S s-ﬁgﬁ%gg[ guc’r gggﬁﬁ‘?ﬂﬁ@f#"?é@f”ﬁt yfgrngﬂéﬁec%??é'%lrg ?/’Iq%ang%g: yccﬁo)

gl ycerol a{}drsdahm,?nak,m Qspdtialty wictisyl), kg [ -falyl Sabytiakdihya yL@§stcialtpr

parenteral adm nistration, enulsions) suspensions or solutions of the
produtis gheoyldnglikyd), 85.antkyl substinttedby heteroage (eapicimllyiiinjdaZolrl-Hicapplkyl awk ane

oil, groundnut oil or olive oil) or 13 JUNE 2002 WD 99133789 .12
Pt : T/ GB98/RysE3l 1aapltedl C1e3alfsanh ebsttnted bhs-ssyriaalicrt (espaciatly srdosxdbyssaieD,

oot PR PR v ek Hesy BoRecaly (P T stpe B R ol St fRAY “c”

sol utions 1 sal.t f the praducts accoredng to the invention arc
copect al Ty YA Trbapit oS rRBReE Ip RS Er £ Blecitus SRR neaRuBls
injecti On;(FTh:ﬂkﬁ&lée&Mﬁn, %ﬁlcr&awﬁ.)eu?hé&);cmwplrémg CRA WidrOR2 iOF; fdiRyisal ts in
pure disti +&q wat er, may be used for i1 ntravenous adm nistration wth the
provi t iRy fefityl)t X25ehetRt ¥RANHLPE RYis ¢ NRlikdx) g FhA&NbHS € Fpi&dedts
buffe?‘gd g%e%lgﬁdefgl? )I sotg‘?li c wth a suffilscile‘iafl'il qggn§i ty of gl u@gse or
sodi um chl g, ,ﬂ@d‘ t ROV @hS.nGh 1L dirSed_ AN NG LY §AattddQR oY rix
m crofil trcg[.llkocq)‘ﬁ’. o_"&%?&“t"o%? c%t(l bgglﬁn#ni)sésir{gﬁ‘?o(ﬁ%mge(ﬁsﬂ{]%?e{r,g or al cohol ring
based), cregtRioR! ati NelFitbdrug$ AhapRafiBaceidafly AEtep @blelshis AdtVRRVated (e.g1hydRetes)
used. Conpounds of the invention may al so be incorporated in a gel or

matri x basfsedycomperndyurndheir proedepes ch, which woul d al l ow a control | ed

rel ease of compound through the transdermal barrier. 15 For adm nistration
by inhal ation conpounds of the invention may be dissolved or suspended in a
sui t ab¥ e dlarticuar fompoyads phthe inyentian are sclegtedfram shedelipwimenr sol uti on

aer osol , oy ([P S9BRS AHRRA T2 1 NN b1 AR of- 8 QY1 §3-@adxol €1 o
use in a 3’;9@%&‘32‘? nﬂglq)efra?ﬂsrgl? cgﬁrrgg%i%{ ans or ré’gtaafwgg‘m&ni stration

i ncl ude suppodidirel-yBproprlrdl-amied}-propiadioaddtosppitthA20 known net hods and
containin east 0 [oX0) u t in tion.. The . el hve
nar ed ent- e RRHea PG AR Op eb Fab N i BELGE RS AfiglaoPELD
necessary gropil-ylfabinoiHpdopianisadid, . Canmoupddor ti on such that a suitable

i no& o bl g B SRRy SR S0 bl b st

det er m nedichiyi)ldnfindPySpidnidaciR0dmpapedds upon the desired therapeutic
effect, the route of adm nistration and the duration of the treatnent) and
the condition of the patient. In the adult, the doses are generally from
about 0.001 to about 50, preferably about 0.001 to about 5) ngy/kg body

wei ght per day by inhalation, fromabout 0.0l to about 100, preferably 0.1
to ?0) nore especially 0.~ to 10, ng/kg body wei ght per day by oral

”~ o o, . s o, e~ N oA b A\



13 JUNE 2002 WO 99133789 -.13- PGI/ GB98/ 03859 The compounds according to
the invention nay be adm nistered as frequently as necessary i n b3 d&NE t2602
obtain the desj herapeutic effect. Some patients nmay resp g

a hi gher or W&\{gﬁq se and may find nuch vdaker nai ntenance dg'ggéé‘g’g@

For other patients) it may be necessary to have long-termtreatnents at the

rate of 1 to 4 doses per day, in accordance with 5 the physi ol ogi cal
requi renents of each particul ar patient. Generally, t he active pr oduct nay

R (TSP T T

Conpounds pfopt.hgllxmﬁmpp@pmﬁﬁxcnbecﬁhp&a{m by the application or adaptation
of known 10 met hods, ch is neant net hods used heretofore or described

in the |itdlkrighyi-n- &}'Y'mmheé‘yﬂlrlé%@ ae&'wr‘ﬂé%r"ﬁ?'mredemwl agetylamino)}-

Conpr ehensb&eﬂggﬁ{yﬁ,r@,@,ﬁ@;@& Enigodad EYCH publishers, 1989. In the
reacti ons described hereinafter it may be necessary to protect reactive

functi énal 3@¢2m¢pyjam®o¢6wl)ék2aﬁphéhn§od¢@cy tolglutaide)pheriylecncetytingnol-acetyownipo)-
groups, glro?n&p‘g daé(ﬁn&%ﬁ%[“ed in the final product, to avoid their

unwant ed participation I'n the’reactions. Conventi onal protecting groups may
be used i n3-iRehiadrarteazyll-{{2-[Bnathdsy-d- (@)ﬂaolwl!cedO)i)Mnytkmp'llmlnabaceTyIWmﬁbbene
and P.G M r G oups in Oganic Chem stry" John Wl ey and
Sons, 1991W{%’80 ac'f OEe'%%')I e, conpounds of forrmula (1), wherein R, X1,
X2, X3, X43- [(XSnahdxp(ﬁr@FEylae(zm,tnuhdxgﬂe(Be) wblureidd)phenyglJ-abeeyiemined-adet i et y
w t hig,one of C oxy, may be prepared by hydrolysis of
estergoof B Pa"lt'?'}'ca%)%sé‘}pr‘fupgi‘f)Xl X2, X3, X4, X$ and X6 are as

her ei nbef 03 fcydRhen@fletidng2 [hi@etoky a- (Xomyﬂirmduyphéuym R 1RhinSPacetil)-AfhoXS 1S
-Q02R12 group (in which R12 is alkyl, alkenyl or arylalkyl). The hydrolysis
may convenPrpiqnc i, ampoupd Byt by 25 al kal i ne hydrol ysi s using a base,
such as_ansplaaleotfEhalzy PG SK Ry U-G-o-loliVeidBIpRAYIREEAlamitlo) ABec) St}
met al carbonat e, qgﬁ pot assi um car bonate, in the presence of

aqueous/ org'ami@l%%ﬁl deompepnd lir e, usi ng organi ¢ sol vents such as d| oxan,

t et ralydro Coe 4004 . y o] . ut
ol i T RO AR R BLe ol RRE Y- LTERARAY <G By
hydr ol ysi sa%lﬁtgnm"ﬂrl@r gani ¢ acid) such as hydrochloric acid, in the

Corvents SUGPLEAMRIE LGB RORRONTL ARLIE oAb Gl 80T, o

t o about 8ﬁ)©plonlc:l.$8!uﬂ,lﬂNﬁlp26ﬁlﬂL5 10 15 WD 991 33789 -34 PCTI GB98/ 03859 As

and X6 ar o TUPRRRBLR e el P Ratvibdge G BBl G A acprel”

X3) X20andd-x®- heﬁz;dpmhmoyprdﬁim)ncbmmmﬂ@b&ﬁhw acid catal ysed renoval of the

tert-butyl of tert-bytyl este wherein R 1, X 1, X2)
X3, xa. sy phcnybethli B uetoy ?G?gef y'aﬁ*dd%mB?'bvllﬁfétvta%?}eﬁftw-

Wi thin onea.ﬁfno}(ﬁmp‘i%.aﬁm )@mpsunm2812 (in which R12 is -C02tBu), u5| ng
standard reactl on cond cess A _compounds of fornul a

wher ei n R13- %eth%z-b%v” &Zrl3-'x$‘ham41<%°é?'él"aedﬂelreéwHbﬂ@w@lwm&v&-a-awal-
where the propRinkacidlidonipduri@; of X3, X4 and X$ is carboxy, may be prepared
by coupling of an acid (or an acid halide) with an amne to give an am de

bond #ft hi KR%:%WH@X&M%@&?WUp@wphew&]oquqylangnqum%dflwr@yl FHykethyragino]-

her ei naf t efonfodiEbid (Mpofndp; Process A, conpounds of formula (1), wherein
R, X1, le!ir RS XA XS and X6 are as hereinbefore defined, and where the Y

noi ety wi th[[ﬁ-(émomfl-‘ixaethm phvanlyi)¢ethyH- (E’dr3bve¢brqum§3 ba)lyiuapmmkhﬂw (1)
treating at styrene/ di vi nyl benzene
copol yrrlar;/‘yﬁgg'hLrﬁ %é} IPXIQLP@/JL@E&YJ& é%?‘é“sdg te of a terti ary an ne,
such as di3- S(Gpnﬂbyﬁyebdlyyla(m-lﬁbmethbx&ld (B-roabtyltﬂ*élﬂu)@hénylIsml‘.‘ylﬁﬁmo} acetyl)-amino}-
di chl gr onet hane te erature at about roomtenperature, to give Resin
A 20 s t“Wa‘n ‘h plnd

3-[(2-methoxy-ethyl)- ({2 [3-methoxy-4-(3-0-tolylureido)phenyl}-acetylamino}-acetyl)-amino}-

propionic acid, Compound S;

3-[({2-[3-methoxy-4-(3-0-tolylurcido)phenyl]-acetylamino }-acetyl)-(3-methyl-butyl)-amino}-

propionic acid, Compound T;



acryolyl chloride O (Resin ~1) WO 991 33789 where -35 13 JUNE 2002
PCTI GB98I 03859 represents the pol ymeric core conprising polystyrbhdUNE 2002

crosslinked w ot 0 2% di vinyl benzene. (ii) reaction of Resi
am nes of for Sp/ﬁ(q wherein R4 is as-#fined 5 hereinbef ore ﬁ%ﬁh&9

presence of a base, such as a tertiary organic base, for exanple
dii sopropyl ethylam nc, in dinethylfornmam de and at a tenperature at about
roomtenperature, to give Resin 1, in which R4 and are as defi ned

her ei nbef f R 1
e 106 o i By SRR kg b B oo e
1) (rer) IanWﬂer ﬁtdpndﬂic)ac?ﬁlCoﬁ(BomnﬂUX~ arc as hcreinbcfore defined, one of

Ll alnfi ﬁng!rég §n 0 le f]ﬁloxo -5-yi-et 4i|yg) {9 [Iw;lne oxy ]4-(3-o-to-lyl'll|1re§dc(:)|;|p enyl%l-)azclt_zlty aln?mx\fnl ch

acetyl)-amino]-propionic acid, Compound V;

5 3-[butyl-({2-{3-methoxy-4-(3-o-tolylureido)phenyl}-acetylamino}-acetyl)-amino}-propionic acid,
Compound W;
3-[(2-(3,5-dimethoxy-phenyl)-ethyl]-({2-[3-methoxy-4-(3-o-tolylureido)phenyl}-acetylamino}-
acetyl)-amino}-propionic acid, Compound X;
3-[({2-[3-methoxy-4-(3-0-tolylureido)phenyl}-acetylamino}-acetyl)-(furan-2-y-methyl)-amino]-

10 propionic acid, Compound Y;

I 3-{allyl-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino}-acetyl)-amino]-propionic acid,
Compound Z;
3-[({2-[3-methoxy-4-(3-0-tolylureido) phenyl]-acetylamino}-acetyl)-pyridin-3-ylmethyl-amino]-
propionic acid, Compound AA;

15 3-[(3-chloro-prop-1-yl)-({2-[3-methoxy-4-(3-0-tolylureido) phenyl}-acetylamino}-acetyl)-amino]-
propionic acid, Compound AB;
3-[({2-[3-methoxy-4-(3-0-taolylureido)phenyl}-acetylamino}-acetyl)-(3-phenyl-prop-1-yl)-amino]-
propionic acid, Compound AC;
3-[(2-methoxy-benzyl)-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino }-acetyl)-amino]-

20 propionic acid, Compound AD;
3-[({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-(2-morpholin-4-yl-ethyl)-
amino]-propionic acid, Compound AE;

3-{(4-methanesulfonyl-benzyl)-({2-[3-methoxy-4-(3- o-tolylure:do)phenyl]-acetylammo}-acetyl)
amino}-propionic acid, Compound AF;

25 3-{({2-[3-methoxy-4-(3-o-tolylurcido}phenyl]-acetylamino}-acetyl)-methyl-amino]-propionic acid,
Compound AG;
3-{({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-[2-(naphthalen-2-ylamino)-
ethyl}-amino}-propionic acid, Compound AH;
3-{{2-(2,3-dimethoxy-phenyl)-cthyl]-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acctylamino}-

30 acetyl)-amino]-propionic acid, Compound Al;
3-{(2-diethylamino-ethyl)-({2-[3-methoxy-4-(3-o-tolylurcido)phenyl}-acetylamino}-acetyl)-
amino]-propionic acid, Compound AJ;
3-[(1,5-dimethyl-hexyl)-({2-[3-methoxy-4-(3-0-tolylurcido)phenyl]-acetylamino}-acetyl)-amino}-
propionic acid, Compound AK:



13 JUNE 2002 WD 991 33789 -36- PCT/ GB98/ 03859 herei nbefore defined)], and
the others independently represent Nor CR2 (in which R2 is as héBeilnBelddRe

defined), inydsesyngsence of PCT/GB98/03859
O (7-azabenzot I‘I99a20| -1-yl) 1,1, 3, 3-tetramet®yl ur oni um hcxaf | uor ophosphat e

and diisopropyl ethylam ne in dinethylformam de, at roomtenperature, to
give resin 2 wherein R4, R9, n and 5 are as herei nbefore defined and R1$
represents a nonoval ent radical derived from (Ill) in which R, X1, X~ and

X6 are as i abef f i of X~ and X resents, CH and th
others i ndgﬁg‘éég’%ﬁ@& é‘g@é‘%@?ﬁuﬁ?&%&wﬁﬁeﬁ%\%ﬁ f"cqﬂqﬁ%y [p'g’gtggﬁﬁ'g'rné!'ﬁﬁ’é'f"&cea“ '
defi ned) bYongisowd A§; one of the hydrogen atons from X~, Xg or X9: 10 O ( L
N H O (Resi )eq (i Resj.n . n treated with trifluprpacetic acjd
' an | ner S1GG N3 maiRab Rt fufTRidsier et Ao et aftykprioPragiona i
room t enpeiahiflo@ind AB;As anot | ser exanple oC process A) conpounds of formula
(I'), wherein RL, Xl) X2, X3 \“><4% XS and X6 arc as_hercinbefore_ defined, and
where the BillZa@h-inddhdrdl-rbyllii2 Himethny-40-octolylueeidpipheryd -aretylaminabacetyDy | -
(where RO iaﬁlim_‘)g iShibREGHOCEmpaIdad) and carboxy respectively) may be
prepared by; _l?JUNE 2002 991 33789 PGI/ G898/ 03859 -37 (i) treating
Resin 1, whdZ3-dinpthaxsibenrid)-d3-[Hrmetopnrd{(Frodolylireidalphenyll-acetylamine basetyl)-

protected gukna-26lithiChciiOCoHbdind!Ad.r Wherein R13 is a suitable am no
protecti nggg‘rﬁgbg SUCh' @s’ 9-f{’u5‘r enyl met hoxycar bonyt, FMOC) and n is as

her ei nbef oBd({{femiethonty-4i(3rot tatylyseidelpherwllcfce@iantinalz adetyhzpriopt ladiminolyprppidnit, 3, 3

S tetrgnet Qé{ildu&oni L{md%aftuorophosphat e and diisopropylethylamne in

di et hyl forma’m%l,’o at rdomtenperature to give Resin 3, wherein R4 and are
as her ei nba{{(@,Bdiphényi-pdop-0-y)R{Z{3rmdthoxyt4-(Fo-tdlylurdiddiphenyJ@ebiylaimifio }Hacetyl) O
(Resin 3) %gtino]-propionic acid, Compound AQ);
3-[(2,2-diphenyl-ethyl)-({2-[3-methoxy-4-(3-o-tolylureido) phenyl)-acetylamino}-acetyl)-amino]-
propionic acid, Compound AR;

15 3-[[2-(5-methoxy-2h-indol-3-yl)-ethyl]-({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-
acetyl)-amino]-propionic acid, Compound AS;
3-[({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino}-acetyl)-(4-phenyl-butyl)-amino]-
propionic acid, Compound AT;
3-[hexyl-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino}-acetyl)-amino]-propionic acid,

20 Compound AU;
3-{benzo[1,3]dioxol-5-ylmethyl-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino}-acetyl)-
amino]-propionic acid, Compound AV;
3-[(2-acetylamino-ethyl)-({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-amino}-
propionic acid, Compound AW; ‘ )

25 3-{({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-{2-(4-nitro-phenyl)-ethyl]-
amino}-propionic acid, Compound AX;
3-[({2-[3-methoxy-4-(3-o-tolylurcido)phenyl}-acetylamino}-acetyl)-(2-0xo-azepan-3-yl)-amino]-
propionic acid, Compound AY;
3-[(3,5-dimethoxy-benzyl)-({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-

30 amino]-propionic acid, Compound AZ;
3-[(3-dimethylamino-prop-1-yl)-({2-[3-methoxy-4-(3-o-tolylurcido)phenyl]-acctylamino}-acetyl)-
amino]-propionic acid, Compound BA;
3-[({2-[3-methoxy-4-(3-0-tolylureido)pheayl]-acetylamino}-acetyl)-naphthalen- 1-ylmethyl-

amino]-propionic acid, Compound BB;



(i1) The resulting Resin 3, may then be deprotected, for exanple by
treating with piperidine in dinethylfornmanm de, at room tenperat ut® JUB 2§03 e
Resin 4, whe n and are as herei nbeforc defined: 13 VO
991 33789 -~8%%f$?§98/ 03859 0 R~ O~ ( CAM#+-) n NCHs CH- HEN g;S)él%l’%%s
(1i1) Resin 4 may then be treated with conpounds of general formula (I11),
wherein RL, X, X2 and X6 are as herei nbefore defined, one of X~, Xg and X9
represents CR14 (in whi ch R14 is - R9- CI)2H (where RO is as hereinbefore

defined)], whi ch

e ae ner o REer Pt TR O e i B Gt SRS el

for exarrplﬁobhﬁ&&cdﬁ@@hipbeﬁhherel nabove, to give resin 5 wherein R4, RO,

R15 d bef d: 0 N- CH=CH~
i D 2SR APt i -4 oSl by Ityiine emaniol

(' V) Resi Nprapithit aclag MeditativeamhRdl “'3t4tHlﬁx%tlfokytﬁéme(t(z-fB-ﬂﬁltﬂ)x&ﬂ (3-'3 tbﬂ@m'cldo)-

sol vent such as dichl oronmet hane and at a tenperature at about

t enper at urihenyll-acetdaminpdracetybmaminol-progionic add, GompatndRPids of for mJI a (1),
wherei n Rly, (l@q,wﬂz%m).ﬁ, R)-((XB- ﬁ.@ﬁm%ﬁ4 4 ?-tﬂglﬂﬁﬁﬁiﬂgﬁ&gﬁ&tﬂ%ln@?gcaﬁ?d

t
where the L eti'es wthin one o
- R9- C( =0) -gnhiraltpropionfrcacid, RompoendBE; i s as herei nbef ore defi ned) and car boxy

eopect ek M BBR o and b AR D s 2L°

her ei nbef qrrepigeiciacid(CamgodikBF;s a hal ogen atom pr ef erably brom ne, using

2L RS PR Sy AR B ARSI S S SR RIS A5RH F5 T o

(Resin 6) amino}-propionic acid, Compound BG;
3-[benzyl-({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-amino]-propionic acid,
Compound BH;
3-[cyclohexyl-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino}-acetyl)-amino]-propionic

15 acid, Compound BI;
3-(isobutyl-({2-[3-methoxy-4-(3-0-tolylureido) phenyl]-acetylamino}-acetyl)-amino]-propionic
acid, Compound BJ;
3{(3-imidazol-1-yl-prop-1-yb)--[({[3-methoxy-4-(3-o-tolylurcido)phenyl]-acetyl}-amino)-acetyl)-
amino}-propionic acid, Compound BK;

20 3-[({2-[3-methoxy-4-(3-o0-tolylureido)phenyl]-acetylamino}-acetyl)-(4-trifluoromethyi-benzyl)-
amino]-propionic acid, Compound BL;
3-[(2-methoxy-ethyl)-({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acetylamino}-acetyl)-amino]-
propionic acid, Compound BM;
3-{({2-[3-methoxy-4-(3-0-tolylureido)phenyl]-acétylamino}-acetyl)-[2-(7-methyl-2h-indol-3-yl)-

25 ethyl]-amino}-propionic acid, Compound BN;
3-[(4-dimethylamino-benzyl)-({2-[3-methoxy-4-(3-o-tolylureido)phenyl]-acetylamino}-acetyl)-
amino}-propionic acid, Compound BO;
3-(isopropyl-({2-[3-methoxy-4-(3-0-tolylurcido)phenyl]-acetylamino}-acetyl)-amino]-propionic
acid, Compound BP;

30 3-[(6-chloro-2-phenoxy-phenylmethyl)-({2-{3-methoxy-4-(3-0-tolylurcido)phenyl}-acetylamino}-
acetyl)-amino}-propionic acid, Compound BQ;
3-{({2-{3-methoxy-4-(3-o-tolylurecido)phenyl]-acetylaminoj-acetyl)-phenethyl-amino}-propionic
acid, Compound BR;
3-{({2-[3-methoxy-4-(3-o-tolylurcido)phenyl)-acetylamino}-acetyl)-(1-methyl-2-phenoxy-ethyl)-

35 amino)-propionic acid, Compound BS;



IS (ii) Reaction of Resin 6 with amnes of fornmula (VlI), wherein R11 is as
her ei nbefore defined, in an inert solvent such as dincthyl sul phdXiJdE 2994

at a tenpera about 80C, to give Resin 7) wherein R4) R re
as her ei nbef %%%%%ed: 20 13 JUNE 20@%-WO 991 33789 ~0_ Pgﬁ'@%%ﬁ%w
(Raain () t gls_~~ ------- rr- (M) RssNH~ O (Reaia 7) (iii) Resin 7 may then

be treated with conpounds of generai fornmula (I11), whercin RI, Xi, X2 and
X6 are as herei nbefore defined, one of X~, Xg and X9 represents CR14 [in

which R14 is -R9-C02H (where R9 is her ei nbefore defined)], and the S
others i ndéﬂgi(féﬁf"lhﬁ?"yr'&ﬁ‘l"&&’gﬁty 'Wtwf}&i@’ﬂ%h‘?mr%ﬁ'?@w 'é'"ag‘z)ﬂ'éﬁ"é”ﬁﬁ@ﬂ%\é“oi'
defined), URLPY-adify)PRéglonieRtid, TontgbuRd BTy procedures, for exanple those

descri bed herei nabove, to give resin 8 wherein R4, RO, Ri, R15) n and are
as her ei nbeflgi2d3mathoxsd-Gro-tolylyreidolphenylppcatylaming}-arety ) r(3phenyl-prop-1-yB-aging-

2002 WO 99/ 33k8Hc acidl, Conipauh@B83103859 (iv) Resin 8 may then be treated with
trifluoroacetic acid in an inert solvent such as dichl oronethane and at a

t enper & ur 8- [3amethoxyrbGre-tolylyreidopheayll@cetyl}-prop- Liybaminokagetyl-[v{Rexei n R1)
X1, X2, X3, XS and X6 ar I ' r ' and 5 where Y noiety
wi thin one pgé%&smpgrr@q)gi ?%‘ﬁ%}r}%‘gg@ggg@bg%'q?{’%ﬂﬁglvbh R12 is as
her ei nbef orGongeindsBW to K¥y be prepared by reaction of conpounds of fornula
(rrr), wherein RL, X1, X2 X6, arc hereinbefore defined _one of X7) X8
thd X0 1 opraidinteanyCa iRl atS N REbH et GO TSI oih
n are as henanikeipropionichtidpdompoundlEW;s a hydroxy group, or a hal ogen,
preferably chlarine, atorr){g and_tgéFot Sers i ndependen_tlg represent N or 10
c82 (wHer e Ii{PBamethonyat-erasighipreidofpheprdasetyligN-methylamiokacetytlifip-2x¢-vi 1 ) :
RA- HN- CH2- %ma&lﬁ)-ét}ﬂ'll-}imino}-propionic acid; Compound KX;
3-{[({[3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-amino)-acetyl]-(3-carboxy-prop-1-yl)-

amino}-propionic acid; Compound LA;
3-{[({{3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-N-methylamino)-acetyl]-[2-(2-oxo-

15 pyrrolidin-1-yl)-ethyl}-amino}-propionic acid; Compound LB;
3-{[({[3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-amino)-acetyl]-(2-carboxy-ethyl)-amino}-
propionic acid; Compound LC;
3-{(2,3-dimethoxy-benzyl)-{({[3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-amino)-acetyl}-
amino}-propionic acid; Compound AO;

20 3-{[({{3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-amino)-acetyl}-phenyl-amino }-propionic
acid; Compound LD;
3-{(3-ethoxy-4-methoxy-benzyl)-{({[3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-amino)-acetyl]-
amino}-propionic acid; Compound LE;
3-{(3,4-diethoxy-benzyl)-[({[3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-amino)-acetyl}-amino}-

25 propionic acid; Compound LF;
3-{(4-benzyloxy-3-methoxy -benzyl)-[({[3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-amino)-
acetyl}-amino}-propionic acid; Compound LG;
3-{{(1,4-benzodioxan-6-yl)-methyl]-[({{3-methoxy-4-(3-0-tolylurcido)phenyl]-acetyl}-amino)-
acetylj-amino}-propionic acid; Compound LH;

30 3-{[{{{3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-amino)-acetyl]-(3-mcthancsulphonylamino-
prop-1-yl)-amino}-propionic acid; Compound LI;
3-[(4-dimethylamino-benzyl)-{{2-[3-methoxy-4-(3-o-tolylurcido)phenyl)-acetyl}-amino)-acetyl]-
N-methylamino}-propionic acid;
3-{(3-nitro-benzyl)-{({{3-methoxy-4-(3-0-tolylurcido)phenyl]-acetyl}-amino)-acetyl]-amino}-

35 propionic acid, Compound LJ;



wherein R4 and R12 are as herei nbefore defined. Wien X11 is a hydr OU% qu Qup
the reaction IS may be carried out usi ng standard peptide coupl A

procedur es awoi®g3r89bed her ei nbef ore. {)}Xll i s a hal ogen atl’@’fl@mossw
reaction may be carried out with the aid f- a base, such pyridine,
preferably in a solvent such as tetrahydrofuran and at a tenperature at
abuut roomtenperature. 20 According to a further process B conpounds of
the invention may be prepared by interconversion of other conpounds of the
i nvent i on. 3-F@rthRu iRy CQBLMARy-01(3-0 6Ipkrdd ) phenYIPAREyN-Rmet KA mifg)-adedyl) X4
X5 and X6 are as hereinbefore defined, and where the Y noiety within one of
X3, X4 andcPmigo}-gropiqnigycidyfeqmponnd LK; be prepared by reaction of conpounds
of formul ) “4;565; gng,

defi ned, ?nd( hv\'/'ﬁeetr e ﬂnQ{(Bi(X[ﬁeﬁfn;th\;ﬁ-ﬁﬁ? 6%%“5 %ﬁaaac?ltgﬂxr%ﬁ}&%%@%;&[ﬁ I
with hydr W&Wr@'wwvs@mﬂdlﬁeptl de coupling procedures such as

t reat nent t he
pr caenge. of Qi @nFReRA TS HRdbra BB el iECel} S AL BB o
tetrahydrcn‘mmahpenmbma@d,t@npvuadm at about room 30 terrperature The

coupling & 1- hydr tri

1-(3-di neﬁé?’anﬁ“ﬁtggﬁopy%ybfqe@ﬁwé ngdﬁyl‘{r]ﬁ\s %F%“‘de'%‘ﬁﬁ'lbcpgﬁréfﬁg e at room

':1 egper a]t urte-me'ﬂﬂﬂauﬁtmpacmyl] mmt?/-ygrqggugc beid, gg{:ié%?ddmﬂ us IG?? G388I00 gg gtg ect ed

ydr oxyl a ch . as

O (trinct s SrymEIRY- BQWQ sje °(‘¥-4¥%)wrlalwsﬂmw Arohiymestoyiagtingd) or
O(teuo:ahyﬂegqyar.ﬁaw?] bdfni@@éhﬁ@oﬂﬁ;oﬁ@dto%d by treat ment with acid. As

anot her exar‘qz)l e of t nt er conver si on Process onpounds of forrmula (1)

cont ai ni ng*-¥ ﬂr‘ﬂﬂ'&ﬁ“&@ ﬁ({[ﬁ‘l(‘éf’é'é%"yrfh? Hie 315\"@5'8?&*&“&59‘3%‘%&"ﬂmﬂefdtalcﬁn']'@fﬂmo}

cor r espongjrafiochRHeAUCImpe BPNI NG - S- | inkages. For exanple, the oxidation
may conveniently be carried out by nmeans of reaction with a peroxyacid)

e.g. 3- chlibf(éﬁeméhmld) Eiﬂﬁmetb?r@f‘bf%towvwrtwphenﬁﬂtac@mll}%m%ybngno)-acetyl1

di chl or orrea?lh ar roomtenperature, or alternatively
by neans o gg{:’é\"’?ﬁﬁn dro nug(gg'@iormnosul phate in a medi um such as
aqueols nsx KaﬂﬂiO)(Y-lbgﬂwr[ﬁ&-thYdﬂémtObhﬁmdatphtnarljameegtl}jNesetby!amgr)n-aedmu}t
0C and rogm;t er r nmethod is preferred for conpounds

cont ai ni ng TanTa maaqt"&ba%fd &h%ohé‘&gﬁ anot her exanpl e of the interconversion
process, cml{r@enhinﬂglnudth)ﬂb[(ﬁmmt(mw 40nt-alylureiioipHepplaeetyl}-altags) Acepl-akmino)-

pr epar ed by the. oxidation of corresponding conmpounds containing -S 1S or
sul phoxi dé}‘f’i"ﬂﬂ'ﬁ J&¢ 8?—‘8P°‘83€‘a'rr% t he oxidation nay conveniently be carried
out by rreaqgm@naﬁaemmq(mmtmpev (cmyta:yinﬁade)mlenﬁj-ﬁwtﬂ;-emm@a&&m-smm}d,
pr ef er(gbly in an e{: sollrﬁlgf;tl . dichl oronet hane, preferably at or near
room ¢ rrpé’i’&l"ﬂf"éac't Hrpeu ’ppreC| ated that conpounds of the present

i nvention snm-p?aaylaieﬂumsum{em&yw@tot:emurmomﬁm-a&wr}rﬁt&uﬁ aRiid) Bt PRy
i ndependently 6e 1n either the Ror S configuration. It wl {)e apparent to

those ski [AHBo)-propiggicacid, Camporrd LY n conpounds of the |nvent| on may al so
exhi bi t ge.»,omlnm&sénzmqapj ansmox} J-(8%- 1&19|ub&d&599&{yi1t&9§1;tﬁ%etmﬁn%%&m]
i nventi‘on includes individual geonetrical isomers and stereol soners and
m xt ures tamdpeopropionis agigd, ﬁgmmaeeiw& m Xt ures, . conpounds of foi mula

Uhe agbl o i AP AR RS A E"“ﬁﬂ"‘e#"‘ﬁ“*&“ SRR RS s

t echni quesmina}- pl@owys:tmid. Csmmpmﬂ L¥Ghni ques, or they are separately

B Fort ner ¥OEPE BRBGRR R B TR nPho bRt il B 0P BenBraciBpounds of
this 30 |mﬁmthmnmyadneylpdmat-gdodmmda&nt(]oﬁﬂ;oﬁfndUxe free base with the

te tl t th
oo e, _oreEqutivabBrigSer o oy Hseoime el S mobEATHSN oh e

pr epased Qm.h@;rp.lay.oehcsaim ComgolhELYf €e base in water or aqueous al cohol
solution or other suitable solvents containing the appropriate acid and

i sol ati ng rifberexi({bymerhapot-&1-riigyupddaphay iggeyBrN-methaping haretillamingls
base and gtbghohild adil, Osdpslinad 1B vent, 3S in which case the salt separates
directly or can. be obt al ned b concentratl on of the sol ution. 13 JUNE
2002 WO 9@r@%¥m¢9cnw@‘ﬁl®s{®w5é3 Helylwetidolabienyli-anetyblaNmectiuflaming)-acetyl)-
conmpounds r.egenerated fromthe salts by the
applicati gﬁr'g‘?}h%%g%?}é??;gn@g?ﬁﬁnn&ﬁ%et hods. For exanple) parent conpounds
of the invention can be regenerated fromtheir acid addition salts by
treatnent with an alkali, e.g. 5 agueous sodi um bi carbonate sol ution or
aqueous ammoni a sol ution. Conpounds of this invention can be regenerated
fromtheir base addition salts by the application or adaptation of known
met hods For exarfpl e, parent - conpounds of the tnventl on’ can be regenerat ed

o, o o I o,



Conpounds of the present invention nmay be conveniently prepared, or forned
during the process of the invention, as solvates (e.g. hydrates)i13 ByYNE 2088
of conpounds Wb,;)g?,spresent invention may be conveniently prepgcgeniiessse
recrystal lisation froman aqueous/organic -8bl vent m xture) using organic
sol vents such as di oxan, tetrahydrofuran or nmethanol. 15 According to a
further feature of the invention, base addition salts of the conpounds of
this invention may be prepared by reaction of the free acid with the

o e, 1 R R Eom bt EEiBkR T R0 TR AR PRSP R PingEreER B o

prepared eiprbonibycid| €empoanigMBhe free acid in water or 20 aqueous al cohol

sol ution or her suitapl e solyents containing the apprqpriate base and
ool at | ng_ eril-Spren R s R haG BSOS Sph S UTo B ey arhipor s
acid and bagfnd)propionicdid, CompbMiRIWIC; | N Whi ch case the salt separates
directly or can be obtained by concentration of the solution. T he starting

mat eri &-s ariét-msthansedphanabberay))-KE3pretheryett (g talHurdidniphenytliasstylyr

adapt at i on pRf,e Hﬁ;}g}gpaggﬁtlpmo}_{"%mgm,%og@w&;iﬁ‘ms described in the
Reference Exanpl'es or their obvious chem cal equivalents. Conpounds of
formul a (| Bng thejjpnodrygsiand pliaymaceutically acreptablasalth endsoliséseg. lgdfated df suwhe
of X7) Xg -Rl4 (in ~hich Rl4 is as descri bed

her ei nabovg{;}qgé%éégﬁfl?gﬁf]eagr (ﬁ@ect ed 30 derivative thereof) and the others
i ndependently represent N or CRl~ (where R10 is as hereinbefore defined),
ma~~ bﬁ) Pr oRE regdtc) mg.gandaslpﬁh‘i cation or ?dapt ation of methods described in

prepared as 8YET FHRROTTSe eeétbvee'él?'}'é"élf‘ ®n of International Patent

Appl i cat i 08-{R{B3HhethbxypBa-(No-tolyir&d3) gRégAacetyl} N shictilylaiin 3)- WetydqB IB 6882 ~-

Pt: T/ GB9810385§ J n]ge medi tﬁs of fornulae (Resin 1), (Resin 2), (Resin 3),

(Resin 4), PYysalidig- y'§‘l’(ﬂ5 YH-agy§o hnsariopic pcid, Gompeynd 45 8) are novel

conpounds QIIR([SQﬁetﬁU@M-(LbQMyl&Mdti)hﬂ-jn{yl]&'&&%}%ﬁﬁtlﬂfﬁa’iﬁihbbﬁ‘&tﬁﬁb@iﬂnfgﬁﬁ)ﬁhtﬁj-r
e

preparation constitute further features of the present invention.

present i nPEtRrI-3H-aminphipropignicpeidafpmpewstd But not linited by the fol | owing
i T ustysat | yqExaimdeRex zﬁﬁf(ﬁﬁ%%ﬁoxﬁmﬁm-&i’ylux'eﬂlosﬂ'h%nﬁ‘l'-%&ﬂS-Nr-maﬂf\% fno)-
resonance spectra_ (NVMR) the chem cal "shifts "are expressed 1h ppmrelative
t o tetranet¢alyibpminng-prapigpisaridi Compound\s t he fol | owi ng significances: s =
si ngl et;  dagrti@HANBkRI3-b-tdiytkbdidt) Doy TaZe I iRl Sleory 193 T2- SRR e il 1-y1)-
doubl et s; B-{[:(hgrlgad.i’ﬁ/aés st%lgc!t:rl a)?‘l\%fmv?éer ragdélgtlr)?tggtygﬂ:;gz gﬁoog&(gﬁ%g@lyl)
Pl at f or m | prapabsilsynive -propionisracidi Compowidt; an El ect rospray source and an

FELI00 | S R O S A B oA i,

vol une0of gCompéundZiS run tinme of 2.0 minutes, a scan range of 150 - 850

Dal t ons Pogi i yel ative, can tine of 2.0 secon ESI vol tage of

3 sk an BYC RN o BB el bR E L bR D SRR g
si gni fi canpespioni¢ scidye@dmpdoidWig;E 1 20 Conpounds A, B and C A sol ution of

E (()[ gbrgn,at ggﬁ@&@gi ha Ol- e'g%rﬁ?({gﬂ%mﬁnﬂ}{y'ii( -%?tgg'{u};'éi(l}t)gﬁgnr} ]l-:?i:myPa(t)xzil-u?}(-:a%Eztlyﬁ- aci d
3- (3- { 2- ox amRbo}pedpiohia adidyCompyuaR AL;y! am no] - propi oni c acid ethyl ester

[ O. 51%,é Ref er ence Exanpl e 2&0 ] in di met hyl f or mam de (25nl) was treated
With ( 7334 AR et ey 5 Gro-tellgreide) pheryl bacetylaminpbpefy i fdophen i butyl)-amino]-

hexaf | uoropwtﬂ, P AaRd 25 diisopropylethylanmine (0.75nm). After
stirring at roomtenperature for 2 hours the reaction m xture was treated

wi th wat er 3{Nd34adimethoxybeneyibz-{B-mpthexy-4{(Iredolylurdid@pheryilacetyiamino}atetamido]-
conbi ned o all r mey.Wwashed with hydrochloric acid (1M , then
with bri ne?%en?lc %grs{l’e%&‘té oeu\r‘s‘ﬁr?ggnesi um sul phate and t hen evaporated. The

resi dual oB{(3-imilagelbi-pleprog-1ty)-{({{ Bahetbbxyosril-o gl gdpivid@ phaiyljiacetyavtiaaigeetytlh a
m xt ur. ofadin%h_l or qrretcggitr&e gmdo e inol (25:1, v/v) to 30 give

3-([({]3- me'l"hoif- i3 {"3'— 0- be'f'ﬂr"(':'l 0)'phenyl }-acetyl -N-nett ~y! am no) - acetyl ] -
(3- ( 2- oxopP{Hadimeitiyldminloibepryt)p{ 2Lyt thaxy-4403-0 olgipicidd) phagi]che&ilayind acayl)as a
col ourl ess oil %0. 7.6%%. l‘fghf est er 388 di ssol ved in tetrahydrofuran (50nl)
and then | PRECLERIONC PRI URRMPAPLSi de hydrate (0.065g) in water (IOm).

Af t cr st rr BRg{{aimdthoxy-4-S1pedifiteidd)glhyld-ab@pl]-Bl-h by Hinih o) Reph$3-641068 R ropt B d
to renmove the tetrahydrofuran. The resjdual aqueous residue was ~ashed with
35 et hyl a&'él"‘ﬁ‘t'@}tﬂfeﬁ”&!ﬁ”dldf E@H"Wda'gﬁ’!‘ti on of hydrochloric acid (IM and
then extracted three tines 13 JUNE 2002 WO 991 33789 ~5- PGI/ (B98I 03859

wi th di chl oronet hane. The conbi ned organic extracts were washed with brine)
then dried over magnesi um sul phate and then evaporated to give
3-(((((3-methoxy-4-(3-0-tolylureido)phenyllacetyl)-N nmethylam no)-acetyl|-f
3-(2-oxo-nyrrolidin-1-yl-)-prop-1-yll-am no!-propionic-acid as a white solid

~ e~ ~ - — e ey o e N NN SN NS N



S Cal cul ated for C30H39N5~7 0-67H20:- C, 60.69; H, 6.69; N, 11.58%. Ms: 580
[MH -. HPLC: RT=9.72 minutes (gradient elution using a mixture of3 JUNE 2002
acetonitrilevigdom@ger 1:4 to 4:1). (b) By _proceeding in a manper/GBhEdIssy
to Exanple 1(a) but using 3-(3-imdazol -1*y1-prop-iylam no)-propionic acid
ethyl ester [Reference Exanple 2(b)] there was prepared 10

3-[j (j Lmet hoxy-4-(3-0-tolylureido)phenyll-acetyl)-N nethvlamno)-acetvli-f3
-(3-imdazol -1-vl) lvrop-1l-yll-am no-propionic acid as a white solid
(Corr_pound @{[(([gllﬂethég'uﬁé%-taliﬁweﬁﬁ%&_ -ﬁcetﬂﬁ%emfa?nizg)-memg-ﬁ-s( L?B-ad' ent
elution using a mxture of dacetonitrile and water "1:4 to 4:1). %c By

pr oceedi ngpymrolidindrylbethyi]-aming)-prepisie aqid cCanipgundKXgsi ng

T

f 3- met hoxy awir(o}-poepiokiy hcideCatapauind N5l - acetyl f - N-net hyl am no) - acetyl |-am

i oni id ' | C .1 04-106C. [E |
noly o s s f @3 Rl loh sl Epdio) FeRoup canienprtr klipo: -
C, 62. 13; HafindJspropioni0 acidp Compdund®A5 [ MH -. HPLC: RT=I1.92 minutes

radi ent el ution using a m xture of etonjtrile and ter 1:4 to 4:1).
L 2 Suilionmtons Lo eiiinalioirhend Rk minel a1 esmmpuethyaginol-
al | oved t opSpfddic adid; ComPouh®et hanc (30ml) for 15 25 minutes, then treated

with diiso r&&gl et hyl am ne ;1\% é_rrﬁiahf ol | owed by_ acryl oeﬂ chloride (0.9nl).
The m xt ur &{IH3-methaxy=A-Gretoinlureidaiphgnyll-acetydl-aminedgeetylliphpnydemind Jorrapiogient | e

shaki then, fé tfd gi ve resin A which was washed (i) three tinmes with
dichlgrgonetgl‘{?l%’n%&%&f@%%l’{ii) three tines with nethanol (I15m), (iii) three

times wit h3-4Grathényt4-metheny-tienzy-E((B)methoxy)4-(e-tdylureide)piveny]-aretytiaamoino -4yl |

(v) three | Wi thLdi chl RP;E e (15ml) and then dried in a 30

desi ccatorgﬂﬁzprﬁlgﬁgéﬁﬁ;ﬁ%{m owg‘%hours. Step 2. Resin A (40ng) ~~-~as

pl aced i n 3{(Bgtadisthoxyrbenzg(biSrraettioxyrd-(H-ortil yteidy) phenyticacetyhi Jmiandadetydramino}-

treated with |-(3-amnopropsdsyl)-2-pyrrolidinone (SOng). After standing at

room 13 BW@W\}%"&QF@%I}EQ ~6- PCT/ GB98/ 03859 tenperature for 90

m nut s tEB’—({j@b@nﬁilexyml mefﬂogj! &fe&@l)t[q[g-hwmo&ﬁ&i(ﬂ-o&om&&mmh nYﬂ-ﬁE‘t&ﬂl}-(ai(uﬁnrﬁ-;)ur

times wit i nct hyl f or mam,_dc, , (11) three tines with nethano S ,

(iii) di ne?%?lﬁ%ﬁﬁ&?&!?“(@ﬂcjd.(;ap“&°é%b&3. Resin B fromstep 2 was treated

with a sol 3”(E(P,B-Héflzodioxan-G-yl)_-methyl]-{({[3-methoxy-4-(3-o-tolylureido)pheqyl]-acetylcl-amino)-

({[3-methoxy-4-(3-0tol yl ureido)phenyl }-acetyl}-am no}-acetic acid (30ny,

Ref er ence E@&ﬁbw_ems)-mpwwmﬁm B (im), and then with a solution of

[O(7- aZab@-MHﬁfn'lMyzﬂ(B}ﬂaﬂﬂyguféniﬁ_ﬁ)pﬁeﬁ a_rc_afmtmmdf-aéutﬂ ﬁﬁesaiah&qrﬂi?nﬁﬁ.nhﬁt ej
e an

(30ng)_ in dinethylformmde (1nd) di i sopropyl et hyl am ne (30 ). After
st andi¥g apropobyh)-emigndpaenienic add; Compeyrd LY t h occasional 10 agitation the

m xt ure wag (fil:1.er A k3G i 5 RIPS 4] k. i th
A L e R L e K L L et
times w t hpedpismicacoh@ompownd YUBni) and then dried in a desiccator under

vacuum f or ' . J 3 S tr e Wt h LxJpur e
of i chl or Sty HRu(S oDl - etk b A Gt Rhet)

st andi ng adminop-pripioniencd, Coa.pooud BR; m nutes the mixture was filtered, and
;lggh{ ‘r}a's”&?@;‘Q@E@@?g{#@ﬁgﬁ%‘{;@&%ﬁ T*L"i‘tﬂﬁxurl. 8y NSl BanS)-acetyt)-
g( (13 met hmmﬁj-ﬁ&m;ﬁ@f&d;@&ip&eh@nanvI | - aget yl )-anm no) aagayl | - f S
-(2-oxopVrrolidin-1-yl)-drop-1-V1l1l-am no?-propi oni c aci oynd D). :
So6[ W1 5. Himtposst I Ry 03 aoBorrip Iphsealk sk Ny BEREH Y 6P e
t ot al sam,ginag.g%{ﬁa{i@mi@mon@buﬁd pM:20 using a m xture of acetonitrile and
water 3:7 to 17:3 v/v). By proceeding in a simlar manner to Exanple 2, but
using t he 3pdromethateardjoxychsamilei@metiioxyrdd3iorfolylwrsidp)phenilacatdie prepar ed
Compougas fdhAblplatlfiflainihol BRlgfonc ackf CBhpoud LANE 2002 WD 99133789 * 4T
Tabl e 1 PCTI GB93/ 03859 )
Conpound RAMI3Eatimertiary Grasy M Bometb o neRA-n-rebivecddoip benyd] - e di-Nmeindamizp) -

959604N( Et ) - ((OHz ) 2- O . = (CHz ) 2- C26H33N5072. 7,
8696528526 “§@%§'ﬁﬁ§%’%ﬁcﬁé&&é‘ﬁﬁ'ﬁ%%m565CHz-COrrpound HVEO- (CHZ )
3- C26H34NABH@-(rid9 688U B HTGuretioxpd-(B GHolyGR Sida Rl A% adetyIPaaGE0 B8 amingid
IME0 ~ ~ CHZ- C3°H3ff1\‘g:975'&}gg|§15%6356i Corpound K(CHI )

zCH CH2- CoBTER S - 6782 497



" WD 99133789 ~8' 13 JUNE 2002 PCT/ GB98/ 03859 Conpound L\ / CH ( CH3 )

- C301i 34N40G5. 2, 82%47wW54SS \ ~ ~Conpound MCHx- NC31H32NGOGS7. 733 JUNE 2002
609%617wW615" wgy;gmgd NF ~ ~ CH ( CH3 ) -C30H33rN40G8.0, 81 pCT/GBIS/38SY
%%65563~Et Conpound O~ CHx - C31H36N407S. G, “97% Conpound P~ /~ (CHx ) x-
NC29H33N5062. 7, 969%48546Br Conpound QW0 ~ / (CHx ) x- C3l H35N4Br 075. 8,
95%657655Me0Conmpound RC30H34N40O75. 0, 899%%63561CHz - Compound SMeO- (CHx )
x- C25H32N4073S, 949%499501Conpound T(CH ? xCH (CHx ) x- C27H3G\40Gs5. 2,

0L SRR 0, BT g

V~C31H34N4G8ting)-pogimizisdoCannpsmndldi\CH - (CHz ) 3- C26H34N4064 7,

T kb S S S R

97%483481N anacjmiop dnw.mmmsﬂamsoesz 6, 959634532Conpound ABCl- (CHz )

~- C25H31Cl nd C31HB(N40G5. 7)  88Y5CL5S9
WO 991 54 8@6‘“" F@g‘?‘é éw%%ﬁcéﬁ%’&%?"dlmm @)73cetyll-amino}-
83%63561%mumdaAE,~Com;(<ﬂtﬂLB,l-C28HB7N5072 G 91 (%5565540orrpound AFNES02
\ ~ CHz- C3QH34N4 61160 ound AGCH3. - C23H28N4063.

O/e.aSSCorrpouﬁg3 m!%i%fmﬁt[ﬁé 'Q‘“?'Q m‘@ﬂ“r‘('d@me')v'lzﬂcem)\ mmba‘ﬁf&lmmm@:}ﬂ )
z- mzmsmgﬁ,.gn.caaa@@amm@, TOMeConpound AJEt 2N-~ (CHZ ) 2- C28H39N5063. 0,

969%42540Conpound AK(CH3 ) zCH (CHs ) 3-CH (CH3 ) - C30H42N4CE5. 3,
969655553 CIRS Sinicprrdrygs. and phprojaceuticailygeantabk salts aghsaivets 1e.e dmdoation oPsuchiz-

(CH2 ) o~ C@g,lﬁégmgg;d i ,,/@,Qé 553 WD 99133789 -5|- pC~'|~1~3~~2 | Conpound
AN- ~ (CHZ HNC32H35NSO65.°1, 67%686584- CHConmpound AO2C31H36N4ACB7. 6,

79%593S91Me0 OveConpound APCH3- (CH ) 2- CZSI-132N4%4 1, 98‘%4854?300rrp0und

A N B SO BB RIS PN 8, SCBZ30210E

a - C321i 38™4EB- ﬂ)thﬁfy-W?cﬁﬁlYﬂﬁ;Wwdylj\h@tﬂ'H N-fakthylamif@)Sdda BNYB G B-0R9-

>90%27525 pyrrolidin-1-yl)-prop-1-yl]-amino}-propionic acid, Compound A;

15 3-{(3,4-dimethoxy-benzyl)-[({[3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-N-methylamino)-
acetyl]-amino}-propionic acid, Compound C; .
3-{[({[3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl }-amino)-acetyl]-[3-(2-oxo-pyrroalidin-1-yi)-
prop-1-yl]-amino}-propionic acid, Compound D;
3-[(2,3-dimethoxy-benzyl)-({2-[3-methoxy-4-(3-0-tolylureido)phenyi]-acetylamino}-acetyl)-

20 amino]-propionic acid, Compound AO;
3-[N-(3,4-dimethoxybenzyl)-2-{2-[3-methoxy-4-(3-o-tolylureido)phenyl)acetylamino}acetamido}-
propionic acid, Compound BD;
3-{[({{3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-N-methylamino)-acetyl]- (3-carboxy-prop -1-
yl)-amino}-propionic acid; Compound KW;

25 3-{(3-ethoxy-4-methoxy-benzyl)-[({[3-methoxy-4-(3-o-tolylureido)phenyl}-acetyl}-amino)-acetyl]-
amino}-propionic acid; Compound LE;
3-{(3,4-dicthoxy-benzyl)-[({[3-methoxy-4-(3-o-tolylurcido)phenyl}-acetyl}-amino)-acetyl]-amino}-
propionic acid; Compound LF;
and their prodrugs, and pharmaceutically acceptable salts and solvates (e.g. hydrates) of such

30 compounds and their prodrugs.

The compounds of the invention exhibit useful pharmacological activity and accordingly are
incorporated into pharmaceutical compositions and used in the treatment of patients sullering

from certain medical disorders. The present invention thus provides, according to a (urther



WO 99/ 33789 -52 PC~G~3~~902 CH2 O Conpound AV C30H32N408 4.9, 88% 577 S75 O
Conpound A WCH3C ( =O) NH ( CHs ) z- C26H33NSO7 1.8, 67 % 5281%2ZBNE 2002
Conpound AX @@N933789( CH2 ) z- C30H33N508 749, 74% 592 590 CH (ROMGBISMILES N~
C28H35N507 3.3, >95% 554 552 H O MeO Conpound AZ CHZ- C31H36N408 5.2, 76%
593 591 MeO Conpound BA Me=N- (CHZ) 3- C27H37N506 2.6, 93% 528 526 Conpound
BB ~ ~ C33H34N406 6.0, 74% 583 581 CHz _ Conmpound BC CH (CH3 ) - C30H40N40G
6.0, 95% 553 552 MeO Conpound BD MeO CH C31H3CN4CB 4.7) 87% S93 591 WO
991 33789 - &xpectfrompotiods dlahmpurrntidibind-thim poStidns) co taGi B BaMmHs 8) thd AV ZAior

\ Conpound BF(:Hﬁ-T CzNC29H31NSOB7. 7) 76%%78576Conmpound BGN- (CHZ )

2- - C29H39N&EA% T 2Ry 7 0554552/ ~Conpound BHCHz- C29H32N4065. 0,

969633531 Conpound Bl CH 523C28H36N4065. 0, 97 %52SConpound BJ( CH3 )

zCH CHz- CZGH34N4064. G, 95 9%199497~Conpound BKN- (CHz ) 3- C28H34NGD62. G,
98%SS| S49N-pmpasndswithin theseans of the presspsinrentiondods theinggractionefshelisand BMVBC-

CHZ - in i C ro £ ey Dy s iterature an
|(4N033H%%7Zngovfég‘.Mcg';)2 e int fﬁﬁ&%%%ﬁ%%%%@{ﬁ%%%ﬂ%f in the literature and

83967 GS7 4 Ginspriheddn BiotaGHa! in vivoQoGASHS TMGES ) ardSukig5 86 resul©agbield728 %o - 54-
]

PC~/ GB98 3859 . I / %, 6 65.7 C~ ound
s /(G opr et b RRAAEn Sefofeis Sl S alRe i, Pk s gi:
- C31H3 6 N4 Cetiiindir8 &etptheé pr&ehdin Gotioo pravids eompadids 4NB@iBvdntiob 2%@ tekhpositionipound
BU(CHz) s-C31H36N4068. 4, 85%61559 EXAVPLE ounds BV.to FJ St 1.
Resin B 1 (ORAHER Cmpautds ALt IBoT(on Hecin o FRBPRL AL PRUSnL cyllprng Fppy e ¢
5 di mab hy! Judjeress| Emd(tiois WwhadhCtatlibe SRRIIGRAYIII the diminidtation. of AR inhibikdk bf&dp1
standi ng at roomtenperature for 1.5 hours the m xture was filtered to give
resin D We&ﬂa%gelb\ﬁ'ﬁgap. For example, compounds of the present invention are useful in the
treatment of inflammatory diseases, for example joint inflammation, including arthritis,
rheumatoid arthritis and other arthritic conditions such as rheumatoid spondylitis, gouty
arthritis, traumatic arthritis, rubella arthritis, psoriatic arthritis and osteoarthritis.
15 Additionally, the compounds are useful in the treatment of acute synovitis, autoimmune diabetes,
autoimmune encephalomyelitis, collitis, atherosclerosis, peripheral vascular disease,

cardiovascular disease, multiple sclerosis, asthma, psoriasis restenosis, myocarditis,

inflammatory bowel discase and melanoma cell division in metastasis.

20 A special embodiment of the therapeutic methods of the present invention is the treating of

asthma.

Another special embodiment of the therapeutic methods of the present invention is the treating
of joint inflammation.

25
Another special embodiment of the therapeutic methods of the present invention is the treating

of inflammatory bowel disease.

According to a further feature of the invention there is provided a method for the treatment of a
30 human or animal patient suffering from, or subject to, conditions which can be ameliorated by
the administration of an inhibitor of the interaction of the ligand VCAM-I to its integrin
receptor VLA-4 (adf 1), for example conditions as hercinbefore described, which comprises the
administration to the paticat of an effective amount of compound of the invention or a

composition containing a compound of the invention. "“Effective amount" is meant to describe



Step 2. Resin D (100ng) was swelled with dinmethyl sul phoxidc (1.5nl) and
then treated with propylam nc (10 equival ents). After heating foit3 ZUNBW0S2
at 80C the m s filtered to give 10 resin E which vvasvw#;giﬁj, '
three ti nesw(}wag?%thylforrram de, {ii) #Mree tinmes with tetrahy rg%%sgn,
(iii1) three times with dichloronmethane. Step 3. Resin E was treated with a
sol ution of [3-nethoxy-4-(3-o0-tolylureido)phenylJ-acetic acid (70 ng,

Ref erence Exanple 5) in dinmethylformam de (Inm), a solution of

[O (7-azabenzotriazol 15 1-yl)-1,1, 3 3: tetrancthylur.onjum . .

hoxat | o o AL B eompauiial e prarehinkino ST Isab SR jing dhefteraction of the

ﬂ' i sopro FK highk VeAMLE td tdiidgdih recBpiof VLAL R (BHP1Y anll th@&PpRoUBERE TR desifedf OF \/\12)
ours w e e e e e e e e Cy e

991 33789 ( Wmerapeutic gffecty > occasional agitation the mixture was filtered to
give resin F winch was washed {i) four tines with dinethylformamdc) (ii)

three tines with nethanol, (iii) three tines with dichloronmethanc and then
dri ed UndemRefezenseheréinSe tngatmentihoitld be understood 4¢ ingludictprophytactic tirexamfas well as

di chl or orrei%gp'gen@?pcshrbﬁdeu%gmg&j c acid (2m, 1:1 v/v) and allowed to
m nut e e

stand for S. mxture was filtered and the resin was washed
wi th di chl oronet hane. The conbined filtrate and washi ngs were evaporated to

give 3-(((GL3-net hoxy-4-(3-o0-tolvl urei do)phen~I|-acetyl )-prgop-1-ylam,

oy - st y e pepseed Sseafion Pt e I HELBRE BrapmadtEiachl cdenbistfons afmetine at
(Compound [}t oné Of i copo@ridioNe irvertich ifiaksdtiatiom Rith 4 phdrAdRItiRalB; acbejitablei ng
t he apfropri ately substituted amnes in step | and the appropriately

subst i ¥ut e HIFF ABEHNS 3 there were prepared Conpounds B Wto FJ depicted
in Table 2. IS Table 2 .. RI1 OO/ O~ Nv 'Nl v "OHI ~1 ~~R M Ow
ConpoundR11R4AMOL CCULARHPL CVH+MH Numl >cr FORMULARTOConpoundCHI =CH- CHI - C32H41N
5072. 7, 80%gapungs.of thedprentiommay mwymeéqfﬁ%hhaw@%nyansr\nm practige )

s- CHz=CH - 780 [ .

o rp ot %%%%@%tg&% Raind boan n Wadmints tepeg parpnterally, topically,

i - CH2=CH- CrectadiygesatinaBpinhalationg eapscighy pthg oradgagteundl , N-' ~CH~) ~-

~~. . [ {H =CH CHI - C31H41N5062. 0, 100%%80C Ai o, | Ow ~0 '~0o N  Conpound/
~ (CHI')” s- CHZ=CH CH=- C32H37N50b3. 5, 409%%88CBNConpoundl ~ ,N- (CHs ) a-

~CHz =CH- CHECoip34iB@IN@06R didg t@dR@Ot@ion may be prepared according to the customary methods,

(D00 e iyl AR e i s OO o
[ M+18] + CoopapricdCliter alia, diluents, sterile aqueous media and the various non-toxic organic solvents.
The compositions may be presented in the form of tablets, pills, granules, powders, aqueous
20 solutions or suspensions, injectable solutions, elixirs or syrups, and can contain one or more
agents chosen from the group comprising sweeteners, flavourings, colourings, or stabilisers in
order to obtain pharmaceutically acceptable preparations. The choice of vehicle and the content
of active substance in the vehicle are generally determined in accordance with the solubility and
chemical properties of the active compound, the particular mode of administration and the
25 provisions to be observed in pharmaceutical practice. For example, excipients such as lactose,
sodium citrate, calcium carbonate, dicalcium phosphate and disintegrating agents such as starch,
alginic acids and certain complex silicates combined with lubricants such as magnesium stearatce,
sodium lauryl sulphate and talc may be used for preparing tablets. To prepare a capsule, it is
advantageous to use lactose and high molecular weight polyethylene glycols. When aqueous
30 suspensions are used they can contain emulsifying agents or agents which facilitate suspension.
Diluents such as sucrose, ethanol, polycthylene glycol, propylene glycol, glycerol and chloroform

or mixtures thereof may also be used.

For parenteral administration, emulsions, suspensions or solutions of the products according to

35 the invention in vegetable oil, for example sesame oil, groundnut oil or olive oil, or



ZCHC( =O) -NH ( CH) - a z sC32H38N6072.4 81 %3190:Corrpound0-lsum(i
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for administration by intramuscular or subcutaneous injection. The aqueous solutions, also
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.

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.

For administration by inhalation compounds of the invention may be dissolved or suspended in a
suitable carrier for use in a nebuliser or a suspension or solution acrosol, or may be absorbed or

adsorbed onto a suitable solid carrier for use in a dry powder inhaler.

Solid compositions for rectal administration include suppositories formulated in accordance with

known methods and containing at least one compound of the invention.

The percentage of active ingredient in the compositions of the invention may be varied, it being
necessary that it should constitute a proportion such that a suitable dosage shall be obtained.
Obviously, several unit dosage forms may be administered at about the same time. The dose
employed will be determined by the physician, and depends upon the desired therapeutic effect,
the route of administration and the duration of the treatment, and the condition of the patient.
In the adult, the doses are generally from about 0.001 to about 50, preferably about 0.001 to
about 5, mg/kg body weight per day by inhalation, from about 0.01 to about 100, preferably 0.1
to 70, more especially 0.5 to 10, mg/kg body weight per day by oral administration, and from
about 0.001 to about 10, preferably 0.01 to I, mg/kg body weight per day by intravenous
administration. In each particular case, the doses will be determined in accordance with the
factors distinctive to the subject to be treated, such as age, weight, general state of health and

other characteristics which can influence the efficacy of the medicinal product.

-
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prescribe not more than one or two doses per day.

Compounds of the invention may be prepared by the application or adaptation of known

10 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,

15 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
may be used in accordance with standard practice, for examples see T.W. Greene and

P.G.M.Wauts in "Protective Groups in Organic Chemistry" John Wiley and Sons, 1991.

20 Thus, for example, compounds of formula (I), wherein R1, X1, X2, X3, X4, X5 and X0 are as
hereinbefore defined, and where the Y moiety within one of X3, X4 and X3 is carboxy, may be
prepared by hydrolysis of esters of formula (I}, wherein R1, X1, X2, X3, X4, X5 and X0 are as
hereinbefore defined, and where the Y moiety within one of X3, X4 and XS is -C02R12 group

(in which R12 is alkyl, alkenyl or arylalkyl). The hydrolysis may conveniently be carried out by
25 alkaline hydrolysis using a base, such as an alkali metal hydroxide, e.g. lithium hydroxide, or an

alkali metal carbonate, e.g. potassium carbonate, in the presence of an aqueous/organic solvent

mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol, at a temperature

from about ambient to about reflux. The hydrolysis of the csters may also be carricd out by acid

hydrolysis using an inorganic acid, such as hydrochloric acid, in the presence of an aqueous/incert
30 organic solvent mixture, using organic solvents such as dioxan or tetrahydrofuran, at a

temperaturc from about 50°C 1o about 80°C.
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5.5, S%A) G%chlf.n oDrTe (')Yb 93, x4 and X3 is -COzR12 (in which R12 is -COZ‘Bu), using standard reaction

conditions.

In a process A compounds of formula (I), wherein Rl, Xl, Xz, X3, X4, X5 and X6 are as

hereinbefore defined, and where the Y moiety within one of X3, X4 and X5 is carboxy, may be

10 prepared by coupling of an acid (or an acid halide) with an amine to give an amide bond within

R3 using standard peptide coupling procedures as described hereinafter.

As an example of process A, compounds of formuta (I), wherein R1, X1, X2, X3, X4, X5 and X6

are as hereinbefore defined, and where the Y moiety within one of X3, X4 and X5 is carboxy,
15 may be prepared by:-

(i) treating Wang resin (4-hydroxymethylphenoxylated styrene/divinylbenzene
copolymer) with acryloyl chloride, in the presence of a tertiary amine, such as
diisopropylethylamine, in an inert solvent, such as dichloromethane, at a
temperature at about room temperature, to give Resin A:

20

o acryolyl chloride o

(o]

(Wang Resin) (Ragin A)
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where represents the polymeric core comprising polystyrene

crosslinked with 1% to 2% divinylbenzene.

(ii) reaction of Resin A with amines of formula (II), wherein R4 is as defined
5 hereinbefore, in the presence of a base, such as a tertiary organic base, for

example diisopropylethylamine, in dimethylformamide and at a temperature at
about room temperature, to give Resin 1, in which R4 and .— are as

defined hereinbefore:

o) 0
+ RENH -
(1II)
\ [o) [¢]
\——< a‘—mx—cu;—cu,—-&
0 o
10 (Resin A) {Regin 1)
(ifi) reaction of Resin 1 with compounds of formula (III)
N N__xE
S \"/ \xs
R CTr T
~X 0] X \x7,,x
15 (I11)

wherein RL, X1, X2 and X6 are as hereinbefore dcfined, one of X7, X8 and X?
represents Crl4 { in which Rl s -Ll-(CH2)n-C02H (in which L! and n are as



NOo~-W 5a "' ca~Vo~aoao~03bGZ‘98‘IoZ =
r punodui o~ ZS9 b OGS "S L 90SNIbHLO I~ P -E (zHO) ~~-t( )JNERPGZ

t HO
(0:)

' G GOSNGbH8O -E (zHO) punodwoa O b b

(zHO)
i g~)
(=90)

'8 G -E (MO

O-H) unveivey@d™d b | G " 0' G GOSNbHS~ +g§l +W- (=lii) -isPEHGBB/3ED
O 868 b99 "' G SGONZbHSO - ~
~ ~-E (=HO -J (=0 -OH punodwo~ 3 6S9 b99 “I|'Z 9MBNZti Ht ~~ -E (

-N~ -E ( ~H~) -H- punodwo~ ~N 9S9 bzZG 'I'Z 90GNIti HSO -~ (=HO -N~ -~
~ punodwo~ ~iN N 4~ 8ti9 "b9Z "0'9 90GNSbHb~ -E ( zHO) -N~ -~ (=HJ)
which

-N~ Punodmo~ ~N =S ) - -~ [ ), - N~ - i _ E-
punodwos N ze19 - blieredrarogs Biinef AR, Buiers afaliqd repfestne N b CRHIRG
C34HA2NAG6 8. 9, "2‘VR@243as¢&mM61reQdﬂned) Ghlzhe prwé&k%? 0*(7 &M&%&tﬁa%l-yl)-
C37HA7N506 7.5, 56% 658 Conpound ~N-(CHz) ~ (CHz) 3- 8.6,38%E  ~~//L

C38H43N506 7.3, 65%: lé%te@an*ﬁﬁuﬂferomwn '(qspﬂyomphospha(eenfi)dusnpr@ﬂethﬂmgm
C37HA4NGOG 6.8, 64%. 6 % E
Com ound / ~ ?,%ggong‘n %Hat m&'éﬁﬁ'fﬁ%f’&“iﬂ’ gve gg%%@?rgg%“ ﬁg

"~/ N
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(CHI)

5.0, 83% 711 709 ER Me0O O
derived from (III) in which Rl, Xl, X2 and X5 are as hereinbefore defined, one of

X7, X8 and X? represents CH and the others independently represent N or CR2

(in which R2 is as hereinbefore defined) by removing one of the hydrogen atoms

from X7, x8 or X9:
10
o
o x‘{‘ o
R“\L’ /U\N ,(CH,), u——cu,—cn,—&
X o
o
{Resin 2)
(iv) Resin 2 may then be treated with trifluoroacetic acid in an inert solvent such as
dichloromethane and at a temperature at about room temperature.
15

As another example of process A, compounds of formula (I), wherein R, x1, Xz, X3, X4, X5 and

X6 are as hercinbefore defined, and where the L1 and Y moicties within one of X3, x4 and X5

are -R9-C(=0)-NH- (where RY is as hereinbefore defined) and carboxy respectively, may be
preparcd by:-

L P ~ ALt AeWASRATARSN s ate e gea

- C38H48N40B 15.3) 92% 689 687 EP MeO Crrpnund ~ ~
i5 MO ~ ~ CHi 4GS hereigheftydemedapdly eprasentsal nfonoval@kiradjcat -
MeO ~ \ CHI- CA0H46 1

N
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... b vO vO0 ?'E) treaténqﬁestb? ev*hev:l # .an8 _.—Q—e:t\re as Wepelnbefore défined, with a
suitably protected amino-acid of formula (IV), wherein R13 is a suitable amino
protecting group (such as 9-fluorenylmethoxycarbonyl, FMOC) and n is as
hereinbefore defined, in the presence of O-(7-azabenzotriazol-1-yl)-1,1,3,3-

5 tetramethyluronium hexafluorophosphate and diisopropylethylamine in

dimethylformamide, at room temperature to give Resin 3, wherein R4 and

.— are as hereinbefore defined:

(Resin 1) + RUNH-(CH,),~CO,H ~——— %

(V)

R 0

|
o (cnl)\_[ru—cs;cu;-&
RUNE o
o

{Regin 1)
10

(ii) The resulting Resin 3, may then be deprotected, for example by treating with

piperidine in dimethylformamide, at room temperature, to give Resin 4, wherein

R4, n and .——- are as hereinbefore defined:
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PCT/ GB98/ 03859 EXAMPLE 4 Conpounds FK to KV Step 1. Resin om Step 1
Exanpl e 2 was suspended in dintthyl formam de (30nl) and th reated with
phenet hyl am ne (10O eqivaients). After standing at roomtenferature
.overnight the 5 mxture was filtered to give resin G whi s washed with
(i) dinmethylformam de, (ii) tetrahydrofuran) (iii) dichl t hanc and then
dried in a desiccator under high vacuumfor 2 hours. By pgroceeding in a
simlar manner but replaci ng phenet hyl am ne by allyl aneme, isobutylam ne,
10 (cycl ohexyl) met hyl am ne, 3-(2-o0xo-1-pyrrotydinyl op- 1-yl am ne,

4- phenyl -1 - but yi am ne,

4

1|1 o
PAL N—ca;cn&

H.N o

(o]

(Ragin 4)

(iii) Resin 4 may then be treated with compounds of general formula (III), wherein R1,
X1, X2 and X9 are as hereinbefore defined, one of X7, X8 and X9 represents
CR14 {in which R14 is -R9-CO,H (where R? is as hereinbefore defined)], and the

5 others independently represent N or CRZ (in which R2 is as hereinbefore defined),

using standard peptide coupling procedures, for example those described
hereinabove, to give resin 5, wherein R4, R9, Rls, n and .— are as

hercinbefore defined:

4

o) lll [o]
13 (CH,) N-—CH—Cﬂ—ﬂé
R )l\ / 3'n 2 2
\R’ N \l(

H o)
(o]

{Resin 5)
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5 others independently represent N or CR2 (in which RZ is as hereinbefore defined),

using standard peptide coupling procedures, for example those described

hereinabove, to give resin § wherein R4, R9, RI11 R15, n and .—- are as

hereinbefore defined:

0 !‘1 0
n“\ /U\ ,(CH) N-—-cuz—cu,—<
S

[¢]
Rll [}

(Regin 8)
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wherein R4 and R12 are as hereinbefore defined. When X1 is a hydroxy group the reaction

15 may be carried out using standard peptide coupling procedures as described hereinbefore.

When X1 is a halogen atom the reaction may be carried out with the aid of a base, such
pyridine, preferably in a solvent such as tetrahydrofuran and at a temperature at abvut room

temperature.

20 According to a further process B compounds of the invention may be prepared by

interconversion of other compounds of the invention.

For example compounds of formula (I) wherein Rl x1, X2, x3, x4, X5 and X9 are as
hercinbefore defined, and where the Y moiety within onc of X3, X4 and X5 is -C(=0)-NHOH,
25 may be prepared by reaction of compounds of formula (I), wherein RY, X1, X2, X3, X4, X5 and

X6 are as hereinbefore defined, and where the Y moiety within one of X3, X4 and X3 is carboxy,
with hydroxylamine using standard peptide coupling procedures such as trecatment with a
carbodiimide, for example dicyclohexylcarbodiimide, in the presence of tricthylamine, in an inert
solvent such as dichloromethane or tetrahydrofuran and at a temperature at about room

30 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 hiydroxylamine such as
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dichloromethanc, preferably at or near room temperature, or alternatively by means of

LL-

potassium hydrogen peroxomonosulphate in a medium such as aqueous methanol, buffered to
10 about pHS, at temperatures between about 0°C and room temperature. This latter method is

preferred for compounds containing an acid-labile group.

As another example of the interconversion process, compounds of formula (I) containing

sulphone linkages may be prepared by the oxidation of corresponding compounds containing -S-
15 or sulphoxide 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.

dichloromethane, preferably at or near room temperature.

It will be appreciated that compounds of the present invention may contain asymmetric centres.
20 These asymmetric centres may independently be in either the R or S configuration. It will be

apparent to those skilled in the art that certain compounds of the invention may also exhibit

geometrical isomerism. Itis to be understood that the present invention includes individual

geometrical isomers and stereoisomers and mixtures thercof, including racemic mixtures, of

. compounds of fo. mula (I} hereinabove. Such isomers can be separated from their mixtures, by

25 the application or adaptation of known methods, for example chromatographic techniques and

recrystallisation techniques, or they are separately prepared from the appropriate isomers of

their intermediates.

According to a further feature of the invention, acid addition salts of the compounds of this

30 invention may be prepared by reaction of the [ree base with the appropriate acid, by the
application or adaptation of known methods. For example, the acid addition saits of the
compounds of this invention may be prepared cither by dissolving the free base in water or
aqueous alcohol solution or other suitable solvents containing the appropriatc acid and isolating
the salt by evaporating the solution, or by reacting the (ree base and acid in an organic solvent,

35 in which case the salt scparates dircctly or can be obtained by concentration of the solution.
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invention can be regencrated from their acid addition salts by treatment with an alkali, e.g.

5 aqueous sodium bicarbonate solution or aqueous ammonia solution.

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

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

10
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
invention may be conveniently prepared by recrystallisation from an aqueous/organic solvent
mixture, using organic solvents such as dioxan, tetrahydrofuran or methanol.

15

According to a further feature of the invention, base addition salts of the compounds of this
invention may be prepared by reaction of the free acid with the appropriate base, by the
application or adaptation of known methods. For example, the base addition salts of the
compounds of this invention may be prepared either by dissolving the free acid in water or

20 aqueous alcohol solution or other suitable solvents containing the appropriate base and isolating
the salt by evaporating the solution, or by reacting the free acid and base in an organic solvent,

in which case the salt separates directly or can be obtained by concentration of the solution.

The starting materiass and intermediates may be prepared by the application or adaptation of
25 known methods, for example methods as described in the Reference Examples or their obvious

chemical equivalents.

Compounds of formula (III), wherein Rl, Xl, X2 and X9 are as hereinbefore defined, one of X7,
x8 and X9 represents C-R14 (in which R14is as described hereinabove, or a suitably protected

30 dcrivative thereofl) and the others independently represent N or CRY0 (where R10 js as
hereinbefore defined), may be prepared by the application or adaptation of methods described in
prepared as described in the specification of International Patent Application Publication No.

WO 96/22966.
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3- C30H§9N59'Kg pstengtqgl/@Se% |§§ %'?@tt%r@x@%‘lﬁﬂg&“ b{xt not limited by the following illustrative

Examples and Reference Examples.

In the nuclear magnetic resonance spectra (NMR) the chemical shifts are expressed in ppm
relative to tetramethylsilane. Abbreviations have the following significances: s =singlet; d =

10 doublet; t = triplet; m = multiplet; dd = doublet of doublets; b = broad.

Mass spectra (MS) 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 mI/minute, an injection volume of 20ul, a
15 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 ESI pressure of 20n/m2 Nitrogen. Abbreviations have the

following significances: w = weak.

EXAMPLE 1
20 Compounds A, B and C

A solution of ({[3-methoxy-4-(3-o0-tolylureido)phenyl]-acetyl}-N-methylamino)-acetic acid {0.80g,
Reference Example 1] and 3-[3-(2-oxo-pyrrolidin-1-yl)-prop-1-ylamino]-propionic acid ethyl
ester [0.51g, Reference Example 2(c)] in dimethylformamide (25ml) was treated with
{0O-(7-azabenzotriazol-1-yl)-1,1,3,3,-tetramethyluronium hexafluorophosphate] (0.80g) and

25 diisopropylethylamine (0.75ml). After stirring at room temperature for 2 hours the reaction
mixture was treated with water (100ml) then extracted three times with ethyl acetate. The
combined organic extracts were washed with hydrochloric acid (1M) , then with brine, then
dried over magnesium sulphate and then evaporated. The residual oil was subjected to flash
chromatography on silica eluting with a mixture of dichloromethane and methanol (25:1, v/v) to

30 give 3-{[({{3-methoxy-4-(3-o-tolylurcido)phenyl]-acetyl}-N-methylamino)-acetyl]-(3-(2-0xo-
pyrrolidin-1-yl)-prop-1-yl]-amino}-propionic acid ethyl ester as a colourless oil (0.76g). The
ester was dissolved in tetrahydrofuran (50ml) and then treated with lithium hydroxide hydrate
(0.065g) in water (10ml). After stirring at room tempcrature for 2 hours the mixture was
concentrated to remove the tetrahydrofuran. The residual aqueous residue was washed with

35 ethyl acetate then acidified by addition of hydrochloric acid (IM) and then extracted three times
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CA2- C33H41N5063. 0, 88% 03KV EXAMPLE 5 10 Conpounds C; KWand RX A solution
of white solid (0.58g, Compound A).mp73-76°C [Elemcntal analysxs C,60. 69 H,6.85; N,11.79%.

3-((3,4-di th 3- 3- I do tyl
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concentrated to dryness. The residue vvas di ssolved in vvater (12m) and the

pH of the solution was adjusted tol.0 by addition of concentrated
hydr ochl or i(&) By pepceasiimmsip@mannar sipdar ioExamenle Ha) butasing Jrdsimigdazpl-1-yl-prop-1-

fr om 86&”23%8‘82"?‘“’?&“?%&%?‘%‘% S e o A g r“é&”@“’ﬁ"&' 251

rret hyl am no) ce II -am nol - pr op| onlc aci d é : undC) M a white solid |
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Cal cul at ed ggrc %&fkﬁﬂf%m&s (&aﬁénfleluﬁtrﬁw?’ng an%ctgre%chetﬁmMﬁe ]@n@ @aJeMDtt to 4

HPLC. Rz =11.92 nutes (gradient elution using a mxture of acetonitril

and water 1:4 to 4:1).
(c) By proceeding in a manner similar to Example 1(a) but using 3-(3,4-dimethoxy-benzylamino)-

15 propionic acid ethyl ester [Reference Example 2(a)] there was prepared 3-{(3,4-dimethoxy-

benzyl)-[({[3-methoxv-4-(3-0-tolvlureido)phenyl]-acetyl}-N-methylamino)-acetvll-amino}-

propionic acid as a white solid (Compound C), m.p. 104-106°C. [Elemental analysis:- C,62.19;
H,6.43; N,8.94% Calculated for C32H3gN4O0g *0.67H,0:- C,62.13; H,6.40; N,9.05%].

MS: 605 [MH]". HPLC: R7=11.92 minutes (gradient elution using a mixture of acetonitrile and
20 water 1:4 to 4:1).

EXAMPLE 2
Coxt;pounds D to BU

Step 1. Wang resin (3.0g, 0.92mmol/g) was allowed to swell in dichloromethanc (30mtl) for 15

25 minutes, then treated with diisopropylethylamine (1.8ml) followed by acryloyl chloride (0.9ml).
The mixture was kept at room temperature for 3 hours with occasional gentle shaking then
filtercd to give resin A which was washed (i) three times with dichloromethane (15ml), (ii) three
times with methanol (15mt), (iii) three times with dimethylformamide (15ml), (iv) three times
with methanol (15ml), (v) three times with dichloromethane (15ml) and then dried in a

30 desiccator under high vacuum for 2 hours.

Step 2. Resin A (40mg) was placed in a Jones tube, suspended in dimethyl{formamide (1ml) and
then treated with 1-(3-aminoprop-1-yl)-2-pyrrolidinone (50mg). After standing at room
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met hoxy- 4- (3-o0-tol yl urei dol phenyl | -acetyl)-am no)-acetvl|-am no)-propionic

acid {Conpound AO as a white solid, mnp.
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CH2- C28H31NS
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3-((3.4-0 net hoxy- bgn C( (f 3-met hoxy-4-(|3-o-tol yl ur gi do) phepyl | -facet {I ) -
N5 et hvljam no~acet yil | - am nol - propi oni ¢ acild sodium sajt A sol utionf of
3-{(3, 4-di_net hoxy-bdnzyl ) -[ (([3-net hoxy-4- (]3-o-t ol yl urgi do) phehyl ] -lacet yI } -
N met hyl gm no) - acet Yl ] - am no opionic acijd [17g, Exapple 5(a)] in ethgnol
(170mL) s treated [with & Ry-dicayj de dol ution (23} 3nt, 1N’. After
stirring fat anbient |tenp e/ f or 24.%ours the reactyon m xtpure
filtered [FemrodthVa ghort pasf of di at omaceoys CHIIN4RAd| tHeB?0| ST oﬁ@ted.
The residque was tritljurated with hot ethyl gcetate (200pl) and fried undér
vacuum The resultant foam was dissolved i water (200h1l) and freeze drijed
for 40 hqurs—toyiretd thetirttectonmpound—ay—a whrtesord—(i5¢g) -
225C (w t}h deco 05|t|on) [ El emental anal ysis: C,57.8, H,6.05 N,iéz;
Na, 3.5 %choem for cszmmmeamzo [ 26139408 5 47, 97% 8| 499 Nad%y. §
%. 15 () By proceédlng in a manner simlgr to Exanplle 9(a) but uging
3+ ([ (([3-fnct hoxy-4- (13- Ot ol yl ur ei do) phenyl ] -lacetyl }- t hyl am ho) - gcetyl]-|
3- (2-oxo-|pyrrolidin-{1-yl )Mqiy op- 1-yl ] am no}{- propi oni c faci d [Exanple 1(a}])
there wagq prepared 3 hoxv-4-(3-0 tolvlureido)phenyl
acetyl | - N net hvl ami 1 oxo pyrrolidin-i-yl)-pro -I-yII 2D
am no! - pri6gnantXaci 27213 CCRAIBN4G_ Clorsgo88% i pr6Y7 | 605
(Elenment gl anal ysi s: 6 4; N 10..85; Na, 3. 5%]|Cal cul ated fqr
C3pH38N5Na07H20: - C, L25;] Na, 3.7 %] N :
_____ I SN 1 13 NUNEI2002] WO
991 33789 |- 9~- PCT/ G398/ 03859 -0
Compound Y E%CHz’ C27H30N4O7 | 45,95% | 523 | 521
Compound Z CH,=CH-CH,- C25H30N406 | 39,97% | 483 | 481
7\
[Compound AA / CH,- C28H3IN506 | 2.6,95% | 534 | 532
JCompound AB Cl-(CH,),- C25H31CIN4OG| 4.5,95% | 519 | 517
ﬂCompound AC @' (CH,),- C31H36N4O6 | 5.7.88% | S61 | 559
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to give the title cofrpound as fawn col oufed foam (26/4g), mp
97-10SC.{ [ El emental qnal ysis:-—€'63.4; H 6.7;|N, 8.7 Calculjated for
C34H42 g0C: SH2—€C163—3+—H-6-8——N—5- 8“/6 \b By Pt oceedh aye] Hr—a—frate
simlar fo Reference|Exanple 4(3 { using
3- (3-carpoxyprop-1-y|am no) - pr oy acid ditethyl ester|[Referenge
Exanpl e ep ace 25 3-(3%4-(di net hoxy- pe i na) {propioni ¢ i ¢
et hyl es F‘)l’ 'H‘gég was prepared 3-( J~§-_rret 10&@“388%486 6.4, 46 ° &% 621
4- (3-0-tpol yl urei do)phenyl | -acetyl
) - N-net hyl ani no) - acetyl | - (3- car oy prop-1-yl)-amino 1 |afopionic hei d
ethyl esfter. (c) By proceeding ¢ anner simlar to Reférence Exanple
4(a) but] using 3-[2-{2-0x030 py din-1-yl)tethylam no] {propioni ¢ acig
ethyl esger (Referenge Exanple 2(e)] to repl afe
3- (3, 4- di met hoxy-bcngyl am no) - ppe@e! oni ¢ aci d thyl ester, [there wap
prepared 3- (1((f3-nefhoxy
4- (3-o0-tlol yl urei do) phenyl) - | ) - N- et hyl anf no) - acetyl ({f2-(2-oxp-pvrfoli
din-1-v &,E,prbund A§m ho) - prog ¢ acid et hyl 33@911373@07 135.4 e, 2D0g 6V 614
991 3378 PCT/ [5B98/ 038%9 REFERENCE EXAMPLC 5
(3- Met hoxy- 4- (3-0-to|yl urei dolnhe vllgcetlc apid A suspensgion of
(3- net hoxy- 4- (3-o-tolyl urei dgxphs yl]( ic pcid nethyl ¢ster (19]43g,
Ref er enc| in met hano (195ml) was [reated wthj{sodi um hydrox| de
solutio amd—tthe turewas heaped—at—reftux—for—t—hpur
gi vi ng cl ear solut|on. The ion m xt ure|l was cooled {o room
t enper at jompaast Affen| filter ei (FHshie WasCIRI{ISNAOGt O BAMST W td15 | 573
wat er, tjhen heated tp 50C andM™Mhk€n acidified fo pH 1 by the additipn of
hydr ochl lori-e—aetd—(8Pprt—IN—ovrer——-hovr—TFhel+estti-ng-stspensi-on-nas
stirred for a furthef 30 m nutes at 50C, then|all owed to cool to rpom
terrperat mpedsh Aben| filtered. The setiigh was |[esiseswiasbd | W.GsodR high | s25
wat er m{)) then dfied to give the title cohpound (15.7Rg) as a phite
solid, m pP. L/79I8IC (W tTh deconpositiron).




REE' ERElI YCE EXAMPLE 6 ] 3- met hoxy-4-13-0-tol vl urei do) phenyl | -acetic acid

Y

nmet hyl ester wlg
dlnethylfornam

%Hépens

of 2- nltroanlsole (6909) and net hyl

ion of potassiumt-b
cooled to -5C.320 -x0

ut oxi de (1.44kg)
C, was treated wi

G
;: a mxture

di chl oroacetate (915g) over 4 hours,
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35 WD 99/33789 - | 02- P~/~0~592 L2 96 well plate preparation for
adhesi on ass tar plates {Arersham UK) were coated wtltb.ggdgms gl
of either 3l %??n%#ggsnan sol ubl e VCAM 1-§R&D Systens Ltd, UK) or . 8pg/ m

human ti ssue Fibronectin (Sigma, UK). In control non-specific binding wells

SA .tl phosphate buffered saline was added. The plates were 5 then left to
dry in an incubator at 25C, overnight. The next day the plates were bl ocked
wi t h 200+t wel—ef—rPueks—buer—(G-beo—UK)—stppl-erpnri-ed-w-t-h—1-—9% BSA
(Sigma, {UK). The pldtes were left at roomtenperature in fhe dark for 2
hours. dalgg |buf fer was Ebgn- @mpgsed (ofc3pdE6s Pl af.6%39% | 3d54?y 40
invertipg the platejand gently tapping it on|a paper tissue. SOt!{well o“%
3. 6% di frethyl sul phgXi de 1 n Pucks—puffer supglrenented w th SV TanpganesE
chloridg (to 10 actilvate the i pfegNn receptdr Sigma, UK)| and 0.29% BSA
(Si g, |[CagpoundBBrdded t 0 %eMNe Appr ofr T Gte corlt CIPHBNEOS| ndT-hJ6%nd| 578 | 576
non-spegific binding assay wel |l 1 the platq. SOtUnell Jjof the tept
conpounps—at—i-he—approprtate—eorecentratons—gHuted—+nR—3-16%-d-reth
sul phox}jde i n Pucks|buffer sgpplnmented w th}SmM nmanganese chl ori de and
0. 2% BSjfomspunadited [t 0 the test (€H,) >~ MetlalgpbHaahis 06 | [abei,loed, CEldss Messe
suspendpd at 4 x 106 ceils/ i Pucks buffer that was suppl enente i th
mangane i | of cells ijn 1.8 % di net hiyl
sul phox}de in Pucks|buffer and gUpQ s added to 4| plate
The sa roce M I \ r
fibrone d?" oélr?glﬂ’cfgt n#a‘?ﬁ#lﬁﬁq qnoog(\)ﬁ'lggg"l || BAhd ﬁal
to both|substrates. |20 1.3 Performance of asgay and data |anal ysis.{ The
plates gontaining cé¢lls in control conpound test well g arc 1Tncupated in
the dark_ at roomtefperature for houh,.. The {pl ates are tihen countjed on a
val (ac [Homrayad Blscintill ati on cougter CE%\&I | ac, UK) and tjhe 25 captured 523
data prpcessed in Mcrosoft Excel ( rosoft | B3OSt &.0V959,eXPsesged
as an t{C50_ nanely fthe concentration of inhilhitor at whigh SO% of lcont rfol
bi ndi ng] occurs. The|percentage binding is defjerm ned fromthe equation:
t ((CTB ¥, - -[CNS)1 / ( 'y &SP X 10( Oor DINUH NG re ar,
t he couiﬁos iEoS&?"t o| Cbronect i SE?{c?r)ZVCAM 1) can%od/ﬁ%eﬁlﬁjs@wi ﬁ%OWi nh?%-dlgt 0567
present TCNS—are thg counts present T wetrtstwthout—subgytTate;—ard—¢jarc
the coupts present {In wells aining a celll adhesion inhibitor. {Conpdqund
dat a of |GommpundBEt | on i s expresged (CHy) |-CSOF CR8HI4NGAH tfi Ao, 88%Cql 51 | 549
adhesioh to 35 both|fibronecti™and VCAM 1. | 13 JUNE 2002 WD 991 33789
PCT/ CBIBR+63859—1-83ferpountd—data—ef—thi-s—-navgrtton—-s—expressed—ag—++CIps
for inhybition of cell adhesio both fibrgonectin and YCAM 1. Pgrticydl ar
conpoundenipfouhd®L nyent i ofRF §1h S q:Hﬂ'dhe:;bgougmstrgonqm;kp%ar d 60CANVEd9
with I in the range 100 m cxomol ar to 0. 01 nanonol ar.| Preferrqd
conpounds_of the invention inhihit cell adhegion to fibrgnectin agd VCAM 1
with IQS0Cs in the Sjrange LO mcronolar to 0J01 nanonol aj. Especiglly
preferr s{of the I nvegbhoopRcunhibit|c I QN 4t i, brlo ti
and Vi Fﬁ’%ﬂpﬁ%&m in the range Imoozﬂ%mom)l g?h?(;ﬂg&%ll -ng'nsg?r%oar.g(gl‘.: 499
| nhi bi tyomof —antTgen-1 nduced_al rway T nftammatTonm T thefrmouse ang-Tat |10
2.1 Sengitization of the a Rats (Brown Norway, Hanland O aq, UK| are
sensitiged on days 0, }ﬁze a wi th oval bumn (100 pg, iLntraperitoneaIIy
[i1.p], Bl gma agdm Mest e ith alumniungﬁm adj,yv (100ny,
i.p., é’mi’,"%f%@vl n|saline ({m M —pch,),5 I n i %rri cé‘%(%) are | 78
sensitifged on days P and 12HMAL4f oval bum n (§Oug, i.p.) &adm nisterjed with
al um ni um hydr oxi de| adj uvant (20ng, i.p.) in|{saline (0.2q1, i.p.).| 2.2
Ant i gen] chal | enge.
Compound BO MeznOCHz- C31H37N506 | 1.8,83% | 576 | 574
Compound BP (CH,),~-CH- C25H32N406 | 39,95% | 485 | 483




Rats are chall enged on any one day between days 28-38, white mce are
chal | enged O‘P 3% ﬁﬁle 20 day between days 20-30. The animals &Wé@%d
by exposure 8 ﬁ inutes (rats) or 1-3eur (mce) to an aeroso

oval bumin (10g | 1) generated by an ultrasonic nebulizer (deVilbiss

U traneb, US) and passed into an exposure chanber. 25 2.3 Treatnment

protocols. 2.3 Treatnent protocols Animals are treated as required before
or aftae , tHH-e—c-erpethRas—ef—tHhi-s—i-Avention
can be prepaced in dosijng) or salrae (for

i ntratrjacheal , No, n~cluble conpounds are priepared ag

suspendi ¢ solid in 0.5 % net hyl
cellulgse / 0.2 % pol ysorbate &Q wateft (f@r p.o. dosinrg) both Nerck |UK
Ltd., i : f s |l /
p.o. or mce @M / kg @89%%%!?&?)7 7%5 ’i .t.gg935 %97
WO 991 3 3789 - PC %3898~/ 038 902 2.4 Ass¢ssnent of aifrway i nfllammatfi on
The celjl accunmul atifon in the --wg is assessedl 24 hours af|ter challfenge
(rats) Jor 48-72 hours after en ce) arc_cut hani zed
with scL P'ﬂﬁ?‘ﬂ'é’rﬁ% bar bi t one (ROOAA/ kg,exlgsn -gr?(gﬁf 459‘1 que: B %ng e§47%and545
the trdchea is i mgdi at el y cannul at ed. Cells ace recoverdqd from5|the

ai rway [amen by brgnchoal veor ar ravage ( BAL) [and from thg tunmg tT3su Y
enzymatli ¢ (col | agenag SLgma) UK) di saggregation as fol ljows. BAL}is

per f or jEdmpyurid BS hi n ar ikl s GH (PO 2l | quosBIIRHOY 10 55, 88%g) SBM| 575
1640 ngdi um (G bco, g—Containing 10 % fetal calf serum{(FCS, Selotec
Ltd., G—Fhe—+ecdvered—BAL—aliguot-s—are—pepled—and—celt-counts

descrijed bel ow. 14 I nmedi at el %fter BAL, the lung vascylature i$ f I ughed
with RIM 1640 / FQGS to renmpuek the bl ood poo| of cells. The lung jobes|are
renmoved and cut intlo 0.5 ges. Sanples (rats: 400ng; m ce: ?Ong) of
honogereeapeundPE i dsue are ated in RPM { 163¥1I7NSG3 \JLII 819, 829k | agenasebl4
(20 Ul for 2 hourjs, then m for 1 houf, 37C) to disaggregate cells
fromthe tissue. Rgcovered ecmpplred [n RPM 1640}/ FCS. | Counts
of totdl |eukocyteq recoverd®y omthe airway |umen and §he lung tissug¢ are
made wilth an autondted cell counter (Cobas Atgos, US). Dilfferentifl colnts
of eosi|nophils, neLtrophiIs/z'c nononucl ear fells are ma e by I|ight
nicros odentri fugg ar g HONS- St h t za. St al
(Si gma, %ou"‘i’% lis are co od by flg{/]v: cytp &fl(rii?\ehtégl ?(1? 858‘6 Lt%rl %558
Electrqnics, US) uding fluophore-labelled anfibodies agajnst CD2 {a pap-T
cell marker used to 20 quantify total T cells), CD4, CD8 and CD25 (a narker
of activated T cells). Al antibodies were supplied 6y Serotec Ltd., UK)
2.5 Data analysis. The cell data ed as nean cell nunbers in

unchal |
co

usi §ig
no st at

asBelh gyoged and vehicle 25 treated,
g i ncluding the standard error of the neans.
tepi2tFixample %wemeataﬁm@ hromoaqetinacid(4im imas eval uat ed

PG P < 0.05

vent on caused

IS

n
% Ereafea rou

nmpoun :
St at i stSteml- Besin B drom

f
ﬂ&?&%{fﬁﬂ@%@}e offl) a}{&‘&i:s%

bkaddl

I cance exXx St

gﬁ@%?¥ﬁi

ﬁiﬁﬁn

and chal | enged and

a st at i tempexatdry fai lghhdurs dret mixauhe ovas Gltered te givie rmhﬂlwladdwhymhecbyt e nunbers

in the BAL and airway tissue.
statistically significant

reduction in eosinophi

The inhibitors of the invention caused a 30
and | ynphocyte nunbers in

t he BALSten2l laismvmyl(mh\g}s wres stellebeith divhethyhsuljtexida (g SmDGdidrténkgeatal Wittd 1

ng/ kg. 3.
Sheep H°

I nhj bi
opylaming

o1 el ARG postiRgBSC bt R0 D

itivit

Al | i
& ittt vishird

Abg@hangesih E?M)lch Wwas @hslﬁd (||) @S times ith 3%)thW$m%ndc7 D thede imt&aviaxper i ment
WO 991 33789 - 105-

P~/ ~~8 tﬂtszhm‘af@mb<'ebmr9e times Vith é'cbﬁég‘ée‘lhé%onses to inhal ed challenge with

used al

Ascari s suum anti gen.
to the sheep

aer osol

l'ed; 1 c sheep

had been

reviously shown to

significant

The inhibitors of the invention werc dclivcred as an

and caused a statistically reducti on of

Ascar i SStemdiResindiiwagitragtedyrith aseluging eE(3pmethonodEtiodolylureidpipherdyi]-acetic acid

(70 mg, Refercnce Example 5) in dimethylformamide (1ml), a solution of [O-(7-azabenzotriazol-

15

1-yD)-1,1,3,3,-tetramcthyturonium hexafluorophosphate] (75 mg) in dimethylformamide (1ml),

and diisopropylethylamine (100ui). After standing at room temperature for 2 hours with




10 13 JUNE 2002 WD 99!33T89 -1 (~- PCT/ G 1398/03859 CLAIMS 1. A conpound
of general fwowowsmsgl): s O X6~~X~ 1 3 XLsN N X2 5 HH (1) whe 2742
hydr ogen, hal ogen, |ower al kyl or |ower alkoxy; X1, XZ and X6 |ndependently
represent N or CR2; and 10 one of X3, X4 and XS represents CR3 and the

ot hers i ndependently represents N or CRZ twhere R2 is hydrogen, hal ogen,

| oner al kyl or | ower alkoxy; and R3 represents a group

- LI - ( CH2) 0edaiahdl apitation tEtBvifiirk:- wasi (fitendu tbfg.weﬁésu'hSF ahich vais \h@lﬁcﬂr(i)élﬁly'l tim&' wilh-

o7 oups chERsoRasiyaffe 05 s Wiy anl D Rpgee oty il FeTepmelior 999 o1

R4 is 15 qwalderbkaaw vacysl oal kyl or heterocycl oai kyl each opti onal |y
substituted by one or nore groups chosen fromoxo, R6 or -L2-R6 { where RS
is an acidic functional group (or correspondi ng protected derivative),

ar yl ) SCyC Ls%llik)ﬂesmqy@m:h&nwm a RRLEFOGY dithloddfi Bl ANk Ydoaceti€ Raid gﬁml 1:1
Y2; R6 i's an acidic functional group (or corresponding protecte

der | vat i vev) a@dra}lloweﬂéq stand foy 45 niinutes. ocblyeonixsgnewas filtered agd) the resin wagywaghed R~

i s al kyl I i Laryl,

het er oar yl“%l" thoqhé‘te glrag{yg ccc)éf'{?gfédlﬁ“rﬁté’tz" g‘?‘ g{&y&l&&gﬁ%lﬁiﬁsﬁhﬁatmﬁ{g al kyf ene;
Y1l and 1' 3-(H ; K : oSt it ut ed

by hydr ox erocycl o | e ar_ carbo " C( O) NRg groups
(where RQQMMW afuinoLiproniontc ad l@?mﬁ? Ihony?) aryl,

aryl alokyl oxycar bonyl, aryi sul phony| , aryl al kyI het croaryl ,
hct eroaryl ai kyl ). hcterqcycl oal k r t crocycl oal kyl al ky| royp
SNYI Y2 ey PESceiding in astmilacms ﬁ&@ e § ‘?HM‘é"\%LEﬁW‘i"P"ﬁiW %B“ﬁb‘t"gaﬁ’éﬁ“isy
subst i t Ut gk § Sdih@ a@propriat b&hhteuam.ﬁes%&l EY; tedhe We aR@XRHpdaAds BW
car boxy, hyd‘\?,”oxy 0X0 f)hdflggir oxyf/sgl kyl) HOCHZCH£ OCHZCI—lgmr)fg (wher gdm IS
zero) or NJ‘F&PEQ‘?Q" leh- two)) or al kyl opti onaIIy substltut ed by carboxy
or carboxam do (ii) may also contain a further heteroatom selected from Q
N, Sor S02 and (iii) nmab5~ also be fused to additional aromatic)

hct erldar omat i ¢) 13 JUNE 2002 WD 99133789 -1 O-- PCT/ GB98/ 03859

het erocycl oal kyl or cycloal kyl rings to forma bicyclic or tricyclic ring
system Zis Oor S; and ZI is Oor S(Ont; L1 represents a -R9-R10-

| i nkage, in which RO is a straight or branched Cl-6al kyl ene chain, a
straight or branched C2_bal kenyl ene chain or a straight or branched

C2- 6al kynyl ene chain, and 5 RROis a direct bond) cycloal kyl ene,

het er ocycl oal kyl ene, arytene, heteroaryldiyl, -C(=2)-NRIl _, -NR11 C(=2)-
-ZI-, -NR11-) -C(=0)-) -C(=NOR11)-, -NR11-C(=Z)-NRIl-, -S02-NRII-

-NRI 1- S02-, -OC(=0-, -C(=0-0, -NRI1-C(=0 -0 or -OC( =0 - NRI I - (where
R11 is a hydrogen atomor R4); but excludi ng conpounds where an oxygen,
nitrogen or sul phur atomis




attached directly to a carbon carbon nultiple bond;

aci d bi oi soswere)33tad - C( =0 - NYI Y2;
t heir prodrugs,
conmpounds and their prodrugs.
whi ch Rl represents hydrogen.

in which X1 represents CR2 where R2 is Cl-4al kyl
conpound according to claim3 in which R2 is nethyl.

10 Y i s carboxy

and nis an integer froml

or

or an
2

and pharmaceutically acceptable salts and sol vates of such
|~ 2. A cospdund according to claim1l in

3. A conmpound according to claim1l or claim2
Cl -, gal koxy. 20 4. A

5. A conpound

according to any preceding claimin which X2 represents CR2 where R2 is

Cl - 4al kyl or Cil-4al koxy. 25 6. A conpound according to claim5 in which R2
is methoxy. 7. A conpound accordiﬁ‘@ to any Jprecedifg clarmin whidgh X3
represents CH 8. A conpound accor{ding to any precgding cllaimin Wuch X~
represents CH 30 WO 99133789 - | OB P~~G~98 03839 2 9. |A conpoynd
according to any preceding-claimijn which dne of X4 and represents CR3
and the other represents . 10. A conpaund accordiing to dl aim &.ifn which
within R3 the noiety L1 r pre%nts a% -f9-IR10Z | i nkade vvheregn%@- &
represents a straight or branthed |0 _balyllene chailn and Rl O regeser'ﬁs
-C(=0O -NRI 1- where Rl1 i s [setected—fromongof—thefot-tonng—grous—tH)
hydrogen; (ii) Cl-6alkyl; [(iid,)Cl-6ai&yl sybstetuted Ry R3, where RS its
aryl ;10 (iv)Cl-6alkyl subdtitgdtgd |by &, whdqre RS ig h& erdar\&; (v) Cl&bal Kyl
substituted by R5 where RY iszcyclioal®yl; (Vi) Cti-6al Kykd sulsticut ed by
R5, where RS is carboxy (orf an aci d bi oi sostlere); od(vil)Cl-6a?kyl o
substituted by R5,where RS I s¢- NYIfY2. TS I3 A conpound adcordi ng[to any
preceding claimin which Mith€n=R3 t noi gty is{l. «l2. |A ce®npolind «of
formula (la): i 020 X1 |H z( ) C:z R -Y i which9R4) RERI|an@ Y dre
as defined 4 laim 1, Xl JanaaXg qgastZi ndepencﬁntl)y réoresent% 25 (ERZE
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[)-CH2- CON(R4) - CH2-CH2-Y is attached at the ring 3 or 4 positio
prodrugs andWsh®33¥@#euti cal |y acceptabl e salts,
hydrat es) of conpounds of fornmula (la) and thei r prodrugs.
according to any preceding claimin which F

branched Chgal kyl enc.
represents nethyl ene.

14. A conpound accor

and sol vates (BE
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S 13. A conpound
represents straight or

Ing to claim13 in which RO

10 I5. A conpound according to any preceding claimin

whi ch R1l represents hydrogen, straight or branched Cl _4al kyl, straight or
branched Cl _3al kyl substituted by aryl, heteroaryl, C3_gcycl oai kyl or
carboxy, or straight or branched C2 3al kyl substituted by -NYl Y2. 16. A
conpouphd accor|di ng tof any preceding clfaimin yhich R4 represg¢nts strfai ght
or 15 pbranched Cl _| Oaf kyl. 17.{ A compdund accgrding tp any ome of clfains 1
to IS tn whichh R4 repfesents sfraight jor branghed C _pal kyl ﬁubstituted by
R5) where RS ils aryl| 20 18 compourdd_accordling to claim 1Y in whilch R4
represgnts 3, 4-di C _3pl koxybengyi . J A corrpdund accordi ng o any dne of
clains|1 g |'$ i whi['h R4 repy esgnt® [str@i ghf o branch@d Cl_6g kyl| &
substijuted by R5, where RS is| het eri)cryl 25120. A corrpound accordijng to
cl ai m pS—mwiich RxllepIEb S—3=({TTrdazot=1=yt )= Satkyt—2t—4
conpouhd &ccorfding to g one pC glains heto IS ih whi cheR4 fepgeserfts
strai ght 8r brjandhed [C _8al kyl| suBsti tjut &8 by R$°where RSi$ & &
C3_gcy¢l og’l kylf. Cﬁi 22. A"’corrp und"acccrdmg to clkhi mj21 ?n whi cki R4 :
represgnts straight of branch cl 3al kyl substi tut ed by CS acya oalikyl .
. WJ 99133789 -1 10 PC Il >33~~04 23. A ¢onpound accord{ng to gny one
of cla ms~°1 tg 1%in h R4 repgesernts stra ghg or |branched 6al kylrc\>
substi ut 8d by, R% wh re~oRS IS C 6a|l<oxy§ 5 4. uA cgnp nd accer di g o
any ong clginggl t 1§ in R4 remeseuss_gstralg brénched =
Cl1_6al <yt§subst| tHt ed| byZR5, er§ RS|is thal o] 2% A cor@ounj agcordingto
any onp ofy clginmgl tjo 18 in which RAjregBeseptsgstrdi gl or|brgnchgd o
Cl_6al kyl subgtijtuted by R5) ere RSIis an acidic functional groupt 10 26
A conppund acgording to glaim{25 in which R4 represents strajght or .
branchpd ¢ 3al ky], supstit ut ed byc~car hoxys 27 A_:com:oun\d ac,orm ng |t o_any
one of [cl@ins |1 & 19 indWic Réhrepresaﬁts 5t rgl ght| osd*15 pragthed o
C._6al kylg subdti gut ed by R5, er i shet ef oc¥cl o4l k)‘d 2B. @ conpolind
accord ng‘,{to cIaF,,’m 27 i mswhi ch R repr ts :tl’%l ght| og bra d CI_3§tkyI
substijutgd by 1g3- benzz%i oxol |- Z%/ 154-bchzo ioxcn 20429. A %
conpoupd %ccordi Mg to arg one [of ZI al rns Eto 15 gn wyi re@ese tsg
straigpt or branched |C1_%al kyl{ substi qut &d by| - N¥I Y2. 3QL A t:orﬁ:)ou(r;‘gliI r
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Ich R4 represents C
according to any preceding claimin which Y represents carboxy.
PCf / GB98/ 03859 34. A conpound according to any one

al kyl . 32.

5

kenyl .

of clains 12 to 33 in which the group -R9-C(=0 - N(RI
1)-CEl2-C(=0) -NR4-C 12-C ~Z-Y is attached at the ring 4 position. 35. A

A compound according to claim30 in which R4 represents

onpound accordi ng tachaRdiEest

30 33. A compound
13 JUNE

conpound to claimi12 in-which R4 represents Cl 1Qalkyl) C_6al
5 substiftuted by afjyl, heteropryl, cycl ¢al kyl, het ¢rocycl oal kil ,
Cl _6al kgxy, halo of -NYlIY2, or R4 represents Cl-4alkenyl; R11l represents
hydroger], Cl _4al kylf, CI _3al ky] substitufed by aryl | heteroaryj,
C3_gcyclioalkyl or tarboxy . —or Rj_lqeprglnntc C2- kyl substituted by
-NYI Y2; |RO represefpts Cl_4al klyl ene; X1 fepresents CR2 whete R2 is d ~al K
X2 reprdsenf CR2 wheraR2 is [C1_&al koxy Y%epresensiﬁar%oxy; agdd the
group 14 - RS- (=0 { N(RI1) - CH2} C(20) - NR4{ CH2®CH2- Y s aft aghed at Tthe rif
positiori—and theif prodrugs { and pharmpceutically|acceptahl salts and
sol vateg (egd. hydfatgg) of spch conmpounds gnd thelr pgodrugs; 3 A
compound acéording|to <l aim 1 sekected {romithe foll owng: IS o
3-{[({[ 3 mat?:hoxy-4 (3-8-tol yljur erdo) phepyl 1%acet yl } - N=ret hyl gmi ng') -aceti
(3-(2-oxopyfyrolidin-1-31)-prop-1Zyl]-an no}apr opi ohi ¢ Acid, np8und A, L
3-{(3, 4-|di net hoxy-benzyl )-[({}(3- et hoxy{4- (3-0-totyl ureido)phenyl] - acet
N- et hyI’Jam' no) acet yl ] - am no} -fpropi oni ¢ fci d, Conpolnd C,
3-{[ ({[ 3- mreghoxy- 41 (3-®-t ol yljureedo) phepyl Jacet yl % ©
}-am no)l-acgtyl]-[ 3-(§oxo- pyr rofal di n- 1}yl )9;20 pr op- 1§d ]-am no}su’propi orJn
aci d, Cdnpognd D; Z & g S - &
3-[ (2, 3-|di n#t hoxy- benz¥l ) - ({2 [ 3Zmet hoxy- 4-%3- 0-t o] yl gk ei do) ghendll ] - acet
m no} - adet y}¥) am no] - pr@pi oni ¢| ac}d, Conpourfd AOQ a x
3-[ N-(3,]4- dPmet hoxyberf2yl ) - 2-f 2- P3- met hpxy-4- (3- o- | ol W ur ei dq) ph¥nyl ] ace
am no} agetanidotprpprontc—actich—Conpounmg—BB—25
3-{[({[ 3- net hoxy- 44 (3-0-tol yllurei do) phepyl ] -acetyl } - N-ntt hyl gm no) - acet \
(3- car bdxy-far op- 1y|) - d&i no} - pr opl«oni ¢ afi d;'« Conpoupd kw !
3- ((3-etlho 4- met hox¥sbenzyl]) - [T (3- neft ~0xy- 4- (3} o- Tl yl ur gi
etyl }-ari nqj-acety opigpni ¢ ac 5 d :
3-{(3, 4-{di er hoxyy b - ur®i do) phe
m no) - aq ? apd thgir
phar mace S 5 npou
pr odr ugy. i1
3-[N-(3, 521 et h i (j)dc
am no [ dcetam d@Jpfopi oni ceacli d, Comnmgou its phadngceuticald y
acceptalle salt& ahd solvaFes. 38 A®cohpound aficofding tFcllaiml iff
nis I, |2 or 3. 5 B9. A pharnaceptical fonmosition| conprising an effecti
amount df a-conpoupd accerding tgrclainl a corfespendi ng [prodrug, o
phar maceuti:gﬁl |y agcept e dal t.ror sol yate of such a,g&onpound a prod
t hereof ,| i nvassoci aitionwith Ja phar macepti dqal ly accepvabl e cdrricer or e
pi ent . tongg. A corpound]"acc rding to cfwd or al coirespondi ngT prodrug
or a phdr eutica (JPy aggept abl eﬁsalt of te of s#ch a cdnpeund or &
prodr ug |t hefeof , f5§c€r?1 tlherapy. 41 ound aFcordind¢o ®laim}
a corregpondi ng orja cprregspondiag prodfug;” or a 1p pharmacedty cal/l y
acceptall e salt or|sol vate of| suth a cohpound or al prodrug tHereof, for
in the tireagnent of a patient] sUeferinglfrom or shbj ect to, [conditions
whi ch cdn be aneli prated by 5
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the adm nistration of an inhibitor of a,4(3l nediated cell adhesion. 42. A
conposi tion q&pgygj{i,@g to claim39 for use in the treatnent of pchégddiRggg02
suffering from or subject to, conditions which can be aneliorated by
the adm nistration of an inhibitor of or,4(il nediated cell adhesion. 43. A
conpound or conposition according to claiT9- or 39 respectively for use in
the treatnment of inflamuatory di seases. 25 44. A conpound or conposition
according to claiml or 39 respectively for use in the treatnment of asthna.
45. Use of a conpound according to claiml or a correspondi ng prodrug, or a
30 pharmaceutically acceptable salt or solvate of such a conpound or a

pr odr ug—t+hereet1t+r—the—rprufacture—of—a—redi-carept—eor—t-het+reatmept—et—a
patientyf suffering from of subjedt to, corditionsiwhich can be anel orated
by theladm nistrption of @n inhilbitdf of 4gA 31 nedliated ckl| adhesijon. 1B
JUNE 2902 -1t3 46. Use of |a conpgund accorfding tojclaim1 or a
corresgonding prpdcvg) or [a phacqaceutl calfty acceptapble s@art ar soljvate o
such ajcorpound pr @ pcodfugg herjeof) in the sranufackure jof a nedi dameat

for the tfeatnent of asthfra. ©S 47 .. A cofpound ap stbstantially
her ei ngef ore [i ith referlences tolthe Exapples. 10 15 . Al
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109&' () - b$ Mg trofiran, (iii) dichloromethanc and then dried in a desiccator under high vacuum for 2
3*#10%2& ()- &10%s! & () - @ &10% () - @ 810%Z& ()- @[ 2810% & ()-

By proceeding in a similar manner but replacing phenethylamine by allylamine, isobutylamine,
10 (cyclohexyl)methylamine, 3-(2-oxo-1-pyrrolydinyl)prop-1-ylamine, 4-phenyl-1-butylamine,

piperonylamine, 3-(1-imidazolyl)prop-1-ylamine, 3-(2-methyl-1-piperdinyl)prop-1-ylamine,

2-(2-pyridinyl)ethylamine, (2-acetamido)ethylamine or 2-methoxybenzylamine there were

prepared resins H to R.

15 A library of 144 compounds were prepared from resins H to R, using an ACT496 robot (96 well

plate format), in the following manner.

Step 2. The appropriate resin (40mg, resins H to S prepared as described above) was placed in
each well and treated with dimethylformamide (1.2ml) for 5 minutes and then drained.

20 Dimethylformamide (0.35 ml) was added to each well, the system was warmed to 30°C, and each
well was treated with (i) a solution of diisopropylethylamine in dimethylformamide (0.5ml,
0.66M), (ii) a solution of N-(9-fluorenylmethoxycarbonyl)glycine in dimethylformamide (0.375ml,
0.294M) and (iii) a solution of [0-(7-azabenzotriazol-1-yl)-1,1,3,3,-tetramethyluronium
hexafluorophosphate} in dimethylformamide (0.375ml, 0.294M). After standing at 30°C for 2

25 hours with mixing the wells were drained and the resins in each well were then washed five times
with dimethylformamide (1.2ml) with mixing for 5 minutes. Further batches of resins Hto S
were similarly modificd by replacing N-(9-fluorcnylmethoxycarbonyl)glycine with
N-(9-fluorenylmethoxycarbonyl)-3-aminopropionic acid, N-(9-fluorenylmethoxycarbonyl)-4-
aminobutyric acid, N-(9-fluorenylmethoxycarbonyl)sarcosine or

30 N-(9-fluorenylmethoxycarbonyl)-4-N-methylaminobutyric acid.

Step 3. The resins from Step 2 in each well werc then treated with 20% piperidine in
dimcthylformamide (1.2ml) with mixing for 5 minutes, the wells were drained and the procedure
repeated. The resins in each well were then washed (with mixing for § minutes) seven times with

35 dimcthylformamide (1.2ml).
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3, #10%rt: (J-Zphseg}sﬁxge?é‘m%h(e)nila;t%i%%'iS Zifme\{hﬁ}o?%%isg (o..%’gml, 0.196M), (iii) a solution of
5 [O-(7-azabenzotriazol-1-yl)-1,1,3,3,-tetramethyluronium hexafluorophosphate) in
dimethylformamide (0.375ml, 0.196M). After mixing for 2 hours the wells drained and each well
was washed (with mixing for 5 minutes) (i) three times with dimethylformamide (1.2ml), (ii) five
times with tetrahydrofuran (1.2ml), (iii) seven times with dichloromethane (1.2ml). Further
batches of resins from Step 3 were similarly modified by replacing {4-(phenylureido)phenyl}-
10 acetic acid with [4-(3-o-telylureido)phenyl]-acetic acid, [4-(phenylureido)phenyl}-propionic acid,
[3-(phenylureido)phenyl]-acetic acid, [3-methoxy-4-(3-o0-tolyl-ureido)phenyl]-acetic acid or
[3-methoxy-4-(3-o-tolyl-ureido)phenyl}-propionic acid.

Step 5. The system heating was switched off. The resins in each well were treated with a
15 mixture of trifluoreacetic acid and dichloromethane (2ml, 1:1 v/v) for 45 minutes, the filtrate
was collected and the procedure repeated once more. The combined filtrates were evaporated on

a turbovap evaporator (vortexed N gas) to give Compounds FK to KV depicted in tables 3 to 15.

The retention times (R), and area of main peak as a percentage of the total sample, shown in

tables 3 to 15 were determined under HPLC conditions using as elutant (i) mixture of 0.05%

20 trifluoroacetic acid in acetonitrile and 0.05% trifluoroacetic acid in water (1:19, v/v) for 2
minutes (ii) a mixture of 0.05% trifluoroacetic acid in acetonitrile and 0.05% trifluoroacetic acid
in water (1:19 to 19:1, v/v) gradient elution over 10 minutes, (iii) a mixture of 0.05%
trifluoroacetic acid in acetonitrile and 0.05% trifluoroacetic acid in water (19:1, v/v) for 2
minutes, (iv) a mixture of 0.05% trifluoroacetic acid in acetouitrile and 0.05% trifluoroacetic

25 acid in water (19:1 to 1:19, v/v) gradient elution over 2 minutes.
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Table 4
0 0
H
N\/\/u\ /\/U\
©\ 0 1}1 OH
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N~ N
H H
5
Compound R4 MOLECULAR HPLC MH+ MH-"
" number FORMULA RT
Compound @" (CH;) - | C30H34N405 | 10.3,575% | 531
FW
Compound CH,=CH-CH,- | C25H30N405 | 13.9,>50% 467
FX
Compound (CH,) ,CH-CH,- | C26H34N405 | 14.7,>50% 483
FY
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Table 6
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Compound R4 MOLECULAR HPLC MH* MH-"
number FORMULA
Rt
Compound @— (CH,),- | C30H34N405 | 13.8,590% | 531
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Compound CH,=CH-CH,- | C25H30N405 | 11.9,>90% 467
GV
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N— (CH,) ,-
N~/
Compound C29H36N605 | 8.6,>75% 547
JY
Me
Compound N—(CH,) 3= | C32H45N505 | 9.0,575% 578
JZ
Compound N\ 7/ (CHadam | C30HISNSOS | 86,575% 544
KA N
)
Compound | CH,C(=O)NH— (CH,) ,~ | C27TH35N506 | 8.7,>75% - 524
KB
OMe
Compound C31H36N406 | 10.1,>95% 559
KC CH,-
Table 11
nide 0] 0
N\/u\ /\/U\
0o N OH
M S
o R
N~ N
H H
Me OMe
Compound R4 MOLECULAR HPLC ME+ | MH-
number FORMULA Ry
Compound @‘ (CH,),- | C32H38N406 | 8.0,100% 575 573
KD
Compound MezN“@‘CHz- C32H39N506 | 2.8,100% 588
KF
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Compound R4 MOLECULAR HPLC MHE* | MH-
number FORMULA Rt
N—(CH,) ,-
Compound C31H41N507 2.7,95% 596 594
KG
o)
Compound @‘(Cﬁz)a“ C33H40N4O6 | 17.6,97% 588
KH
Compound | MeO CH,- | C33H40N40O8 | 5.,83% 620
KI
MeO
Compound MezN—Q—CHf C33H4INSO6 | 2.5,97% 602
K1 ,
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L 1098 () -- & , 10%8&pe) - - & , 109R& dha- & , 109%R& ()--& , 109%R& ()- - &

L, 109R& ()-- &z~ cdemBbvzZ> * , 109R& () - - & ,

Compound R4 MOLECULAR HPLC MH+ MH-
number FORMULA RT
. Compound N—(CH,)3= | c3oH39Ns07 | 27,96% | 582 | 580
KK
Compound @‘ (CH,),- | C32H38N406 | 7.5,97% 575 573
KL

Compound C32H39NSO6 2.4,93% 590

Compound | MeO CH,~ | C32H38N408 5.9,70% 607
KM
MeO

KN
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100R& ()--& , 109R& ()-- & , 109%R& ()--&" , 100R8& ()--&|j I*vZ

10R& ()--& | 109R& ()--&A 100R& ()--8& . 109%R& ()--& , 10%& () - - 85\

o, MBVZA A 109%R& ()-- &~ 1098 () - - SabllOPRE () - - &5WK %, A

100RE ()--& . 10%R& ()--&Z>VZA A A | T00RE ()--& 5K ;% .~ . 109%8& () -- &

100R8& ()--8& . 109%R& ()--&" , 109%& () - - &pTvZA

. (o] (o]
N\/\/U\ /\/U\
O N OH
/U\ e
(o] R
N N
H H
OMe

Compound R4 MOLECULAR HPLC MH* | MH-
number FORMULA Rt
—(CH,) -
Compound C32H43N507 3.0, 100% 610 609
KO
Compound @“ (CH,),- | C34H42N406 | 8.0,85% 603
KP

Compound | MeO CH,- | C34H42N408 | 6.3,65% 635
KQ
MeO
Me N——@‘CH -

Compound C34H43N506 2.6,90% 618

l KR
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L 100R& A, 109R& ()-- & , 109R& ()-- & , 100R& ()-- & , 109%& ()- - &
109R& ()-- & 109@& ()-- &N2vZh | 100R& () -- & , 100R& ()- - & @2
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,100/62&'()--&"#$%V: AN 109R8 () - - 80N, 109R& () -- & , 109R& () - - &
L 109R& ()--&5WK ; o, ~ 10%&'()--&%‘()* 2z o 1N, 109R& () -- &

,109R8&' ()--8&WK ; %, N ,10%R& ()--& , 10 --&A 10%’2&'()--&+/0123409+’\
, 156V ; o, "
J?\ /\ﬂ/ W
N N
H H
Me OMe
Compound R4 MOLECULAR HPLC MH* | MH-
number FORMULA Rt
Compound —(CH) 3= | C3tH4INSO7 | 3.7,96% 595
KS
Compound @"Cﬁz)f C33H40N406 | 8.4,100% 590 587
KT
Compound | MeO CH,~ | (C33H40N4O8 | 6.8,100% 621
KU
MeO
Compound | Me N‘@“m - | C33H4IN506 | 3.0,88% 603
KV
5
EXAMPLE 5

Compounds C, KW and KX
A solution of 3-{(3,4-dimethoxy-benzyl)-{({{3-methoxy-4-(3-0-tolylurcido)phenyl]-acetyl }-N-

methylamino)-acetyl}-amino}-propionic acid ethyl ester [2.0g, Reference Example 4(a)] in

10 cthanol (S0ml) was treated with sodium hydroxide (3.5ml, 1M). After stirring at room
temperature for 3 hours the mixturce was concentrated to dryness. The residue was dissolved in
water (12ml) and the pH of the solution was adjusted tol.0 by addition of concentrated
hydrochloric acid (0.25ml) and then extracted three times with dichloromethance. The resultant

solid was collected and recrystallised twice from 20% aqueous isopropanol to give



,109R&' ()--& ,109R& ()--&" ,109%R8& ()-- &~ , 10%R& ()--&"
109R&' ()--&%gg s34 P4, 109R& ()--& ,109%R& ()--& , 109%R& (),,C%g%,?@Z

1098 ()-- &~ 10%&' ()--& , 109R& () - - & -89%109R& ()--&’?@\JX\ N4

L 109R& () --& , 109R& ()--& , 109R& ()--& , 10%R& ()--&5VK ; %, "

10%’2&'()--&|t}c 45V\k %1 A 10()/&&'()--&0/0« 10(3/&&'()--&A 10(3/&&'()--&A

, 109R2& ( SMER & i N-fi

, 10928 ()--&A 10% ! --&A %R & 10%&' VA 35A A .

, 109R8&' () - - r adi é'% a 'U%f& 5P 184-187°C.

[Elcmcntal analysis:- C.63.2, H,6.3; NJ9.2% Calculated for C32H38N408:- C,63.4; H,6.3;

N,9.2%].
5 MS: 605 [MH]". HPLC: R7=11.92 minutes (gradient clution using a mixture of acetonitrile and

water 1:4 to 4:1).

(b) By proceeding in 2 manner similar to Example 5(a) but using 3-([({(3-methoxy-4-(3-o0-
tolylureido)phenyl]-acetyl}-N-methylamino)-acetyl]-(3-carboxy-prop-1-yl)-amino}-propionic

10  acid ethyl ester [Reference Example 4(b)] there was prepared 3-{[({[3-methoxy-4-(3-0-
tolylureido)phenyl]-acetyl}-N-methvlamino)-acetyl]l-(3-carboxy-prop-1-yl)-amino }-propionic
acid (Compound KW) as a white foam. [Elemental analysis:- C,57.2; H,6.5; N,9.9%. Calculated

for C37H34N4O0g *H0:- C,57.2; H,6.3; N,9.8%]. MS: 543 [MH]*.

15 ) By proceeding in a manner similar to Example 5(a) but 3-{{({[3-mcthoxy-4-(3-0-
tolylureido)phenyl]-acetyl}-N-methylamino)-acetyl]-[2-(2-0xo-pyrrolidin-1-yl)-ethyl]-amino}-
propionic acid ethyl ester [Reference Example 4(c)] there was prepared 3-{[({{3-methoxy-4-(3-0-

tolvlureido)phenvl]-acetvl}-N-methvlamino)-acetyl}-[2-(2-0xo-pyrrolidin-1-vl)-ethyl}-amino}-

propionic acid (Compound KX) as a yellow foam. [Elemental analysis:- C,59.5; H,6.5; N,11.9%.
20 Calculated for CogH37N507¢H70:- C,59.5; H,6.7; N,11.95%]. MS: 568 (MH]t.

EXAMPLE 6
Compounds BD, D, LA, LB, LC, AO, ACand LD to LH
(a) Step 1. A solution of ({[3-methoxy-4-(3-0-tolylureido)phenyl]-acetyl}-amino)-acetic acid [S0g,

25 Reference Example 3] and 3-(3,4-dimethoxy-benzylamino)-propionic acid ethyl ester [36g,
Reference Example 2(a)] in dimethylformamide (500ml) was treated with [0-(7-azabenzotriazol-
1-y1)-1,1,3,3,-tetramethyluronium hexafluorophosphate] (53.2g) and diisopropylethylamine
(59ml). After stirring at ambient temperature for 3 hours the reaction mixture was evaporated
to dryness and the residuc was treated with water (3L). The mixture was extracted twice with

30 cthyl acetate (1L) and then concentrated to dryness. The residue was subjected to flash
chromatography on silica eluting initially with ethyl acetate and then with a mixture of ethyl
acetate and methanol (9:1, v/v) to give 3-[N-(3,4-dimethoxybenzyl)-2-{2-[3-methoxy-4-(3-0-

tolylureido)plienyl]acetylaminojacetamido]propionic acid ethyl ester as a yellow oil (49g).
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L 109R¢& () -Sten 2.3Fhis materdahwas tgated wido@@hgnol (L) andGuding hydréxide (160@E1OM)-akd

, 1092& () “th&reaction ; ?’rzlﬁugl)e_\@a% hggseé 20 40°CBe 2 had L2 8?\&)::'_ fh‘lgéAtime, the reaction mixture was
cooled then cvaporated and then treated with water (1.5L). The aqueous solution was washed
twice with ethyl acetate (500ml) and then acidified to pH 1.0 by addition of concentrated

5 hydrochloric acid. The resultant solid was collected, washed with water and dried under
vacuum. This material was recrystallised from 10% aqueous methanol to give

3-[N-(3,4-dimethoxy-benzyl)-2-{2-[3-methoxy-4-(3-0-tolylureido)phenyllacetvlamino}-

acetamido]propionic acid (Compound BD) as a white solid (33g), m.p. 172-174°C. [Elemental
analysis:- C,62.4; H,6.2; N,9.5%. Calculated for C3;H3gN4Og:- C,62.8; H,6.1; N,9.45%].

10  MS: 593 (MH])*.

(b) By proceeding in a manner similar to Example 6(a) but using 3-(3-imidazol-1-yl-prop-1-
ylamino)-propionic acid ethyl ester [Reference Example 2(b)] to replace 3-(3,4-dimethoxy-

benzylamino)-propionic acid ethyl ester, there was prepared 3{(3-imidazol-1-vl-prop-1-yl}-

15 -[{({[3-methoxy-4-(3-0-tolylureido)phenvl]-acetyl}-amino)-acetyl]-amino }-propionic acid

(Compound BK) as a white foam. MS: 551 [MH]*.

(c) By proceeding in a manner similar to Example 6(a) but using 3-[3-(2-oxo-pyrrolidin-1-
y)-prop-1-ylaminoj-propionic acid ethyl ester [Reference Example 2(c)] to replace

20  3-(3,4-dimethoxy-benzylamino)-propionic acid ethyl ester, there was prepared 3-{{({[3-methoxy-

4-(3-o-tolvlureido)phenyll-acetyl}-amino)-acetyi]-[3-(2-0xo-pyrrolidin-1-yl)-prop-1-vij-amino}-

propionic acid (Compound D) as a white foam. [Elemental analysis:- C,58.9; H,6.2; N,11.5%.
Calculated for C29H37N507 *H20:- C,59.5; H,6.7; N,11.95%]. MS: 586 [MH]*.

25 (d) By proceceding in a manner similar to Example 6(a) but using 3-(3-carboxy-prop-1-
ylamino)-propionic acid di-ethyl ester {Reference Example 2(d)] to replace 3-(3,4-dimethoxy-

benzylamino)-propionic acid ethyl ester, there was prepared 3-{[({[3-methoxy-4-(3-0-

tolvlurcido)phenvl]-acetyl}-amino)-acetyl]-(3-carboxy-prop-1-vl)-amino}-propionic acid

(Compound LA) as a white solid, m.p. 179-181°C. [Elemental analysis:- C,59.0; H,6.1;

30 N,10.55%. Calculated for Cy5H3yN40g:- C,59.1; H,6.1; N,10.6%). MS: 529 [MH]*.

(e) By proceeding in a manner similar to Example 6(a) but using 3-[2-(2-oxo-pyrrolidin-1-

yl)-ethylamino}-propionic acid ethyl ester [Reference Example 2(¢)] to replace 3-(3,4-dimethoxy-

benzylamino)-propionic acid ethy! ester, there was prepared 3-{{({[3-methoxv-4-(3-0-
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ig?;g g E ; aci )(\Cm_nLJ'O%Zé l(l§)_a-s§2wﬁl %? & él%lemg)\tal ana ys:s Qﬁéﬁﬁ%ﬁoﬁ% 0/‘;6 Calculated

for CogH35N5O7°H0:- C,58.8; H,6.5; N,12.25%]. MS: 553 [MH]*.

S ) By proceeding in a manner similar to Example 6(a) but using 3-(2-carboxy-ethylamino)-
propionic acid di-ethyl ester {Reference Example 2(f)] to replace 3-(3,4-dimethoxy-benzylamino)-
propionic acid ethyl ester, there was prepared 3-{{({[3-methoxy-4-(3-o-tolylureido)phenyl]-

acetyl}-amino)-acetyl]-(2-carboxy-ethyl}-amino}-propionic acid (Compound LC) as a white solid,

m.p. 117-121°C. [Elemental analysis:- C,56.5; H,5.85; N,10.6% Calculated for

10  CygH3gN4OgeH70:- C,56.4; H,6.1; N,10.5%]. MS: 533 (MH]*.

J (g) By proceeding in 2 manner similar to Example 6(a) but using 3-(2,3-dimethoxy-
benzylamino)-propionic acid ethyl ester [Reference Example 2(g)] to replace 3-(3,4-dimethoxy-

benzylamino)-propionic acid ethyl ester, there was prepared 3-{(2.3-dimethoxy-benzvl)-[({[3-

15 methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-amino)-acetvl}-amino}-propionic acid (Compound

AQ) as a white solid, m.p. 134-136°C. [Elemental analysis:- C,63.0; H,6.6; N,9.6% Calculated

for C31H3gN4Og:- C,62.8; H,6.1; N,9.45%]. MS: 593 [MH]*.

(h) By proceeding in a manner similar to Example 6(a) but using 3-(3-phenyl-prop-1-
20 ylamino)-propionic acid ethyl ester [Reference Example 2(h)] to replace 3-(3,4-dimethoxy-

benzylamino)-propionic acid ethyl ester, there was prepared 3-{[({{3-methoxv-4-(3-0-

tolvlureido)phenyll-acetyl}-amino)-acetvl]-(3-phenyl-prop-1-yl)-amino}-propionic acid
(Compound AC) as a white solid, m.p. 149-150°C. [Elemental analysis:- C,65.65; H,6.1; N,9.7 %

Calculated for C31H3zgN4O¢:- C,66.4; H,6.5; N,10.0%]. MS: 561 (MH]*.

25
(i) By proceeding in a manner similar to Example 6(a) but using 3-(phenylamino)-propionic
acid cthyl ester (prepared according to the procedure described by Kano, Shinzo; Ebata,
Tsutomu; Shibuya, Shiroshi. J. Chem. Soc., Perkin Trans. 1 (1980), Issue 10, 2105-11) to replace
3-(3,4-dimethoxy-benzylamino)-propionic acid cthyl ester, there was prepared 3-{{({[3-methoxy-

30 4-(3-0-tolviureido)phenvl]-acetvl}-amino)-acetyl]-phenyi-amino}-propionic acid (Compound LD)

as a beige solid. MS: 519 [MH]}Y.

(k) By proceediag in a manner similar to Example 6(a) but using 3-(3-cthoxy-4-methoxy-

benzylamino)-propionic acid cthyl ester [Reference Example 7(a)] to replace 3-(3,4-dimethoxy-
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3-methoxy-4-(3-o-tol

(Compound LE) as a white solid, m.p. 187-189°C. {Elemental analysis:- C,63.1; H,6.5; N,9.2%
Calculated for C37H3gN4Og:- C,63.35; H,6.3; N.9.2%). MS: 607 (MH]*.

Q)] By proceeding in 2a manner similar to Example 6(a) but using 3-(3,4-diethoxy -
benzylamino)-propionic acid ethyl ester [Reference Example 7(b)] to replace 3-(3,4-dimethoxy-
benzylamino)-propionic acid ethyl ester, there was prepared 3-((3 4-dicthoxy-benzyl)-[({[3-

methoxy-4-(3-o-tolylureido)phenyl}-acetyl}-amino)-acetyll-amino}-propionic acid (Compound

10 LF) as a white solid, m.p. 197-198°C. [Elemental analysis:- C,63.95; H,6.4; N,8.9% Calculated

for C33H4gN40g:- C,63.9; H,6.5; N,9.0%]. MS: 621 [MH]*.

(m) By proceeding in a manner similar to Example 6(a) but using 3-(4-benzyloxy-3-methoxy-
benzylainino)-propionic acid ethyl ester [Reference Example 7(c)] to replace 3-(3,4-dimethoxy-

15 benzylamino)-propionic acid ethyl ester, there was prepared 3-{(4-benzyloxv-3-methoxy -

benzvD)-[({[3-methoxy-4-(3-0-tolvlureido)phenyl]-acetyl }-amino)-acetyl}-amino}-propionic acid
(Compound LG) as a white solid, m.p. 160-162°C. {Elemental analysis:- C,65.7; H,5.9; N,8.35%

Calculated for C37H4gN40g#0.26H0:- C,66.0; H,6.1; N,8.3%]. MS: 669 {MH]*.

20 (n) By proceceding in a manner similar to Example 6(a) but using 3-[(1,4-benzodioxan-6-yl)-
methylamino]-propionic acid ethyl ester [Reference Example 7(d)] to replace 3-(3,4-dimethoxy-
benzylamino)-propionic acid ethyl ester, there was prepared 3-{[(1.4-benzodioxan-6-vi)-methvl]-

[{({[3-methoxy-4-(3-0-tolvlurcido)phenvl]-acetyl}-amino)-acetyl]-amino}-propionic acid

(Compound LH) as a white solid, m.p. 175-178°C (with decomposition). [Elemental analysis:-
25 C,62.0; H,6.1; N,9.5%. Calculated for C31H34N40g*0.55H20:- C,62.0; H,5.9; N,9.3%].

MS: 591 [MH]*.

EXAMPLE 7
Compound LI
30 Stepl. By proceeding in a manner similar to step 1 of Example 6(a) but using 3-(3-tert-
butoxycarbonylamino-prop-1-ylamino)-propionic acid ethyl ester {Reference Example 2(i)] to
replace 3-(3,4-dimethoxy-benzylamino)-propionic acid cthyl cster, there was prepared 3-{{({{3-
methoxy-4-(3-o-tolylurcido)phenyi}-acetyl}-amino)-acetyl}-(3-tert-butoxycarbonylamino-prop-1-

yl)-amiuno}-propionic acid ethyl ester.
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mixture was evaporated to give 3-{{({[3-mcthoxy-4-(3-0-tolylurcido)phenyl]-acetyl}-amino)-
acetyl}-(3-amino-prop-1-yl)-amino}-propionic acid ethyl ester trifluoroacetate salt (1.0g) which
5 was treated with dichloromethane (10mti). The resulting solution was cooled to 0°C and then

treated with tricthylamine (1.8ml) followed by methanesulphonyl chloride (0.1ml). The reaction
mixture was stirred for 3 hours at ambient teruperature then diluted with dichloromethane
(10m]) and washed with hydrochloric acid (10ml, 1M), then with water (10ml), then with
saturated sodium bicarbonate solution (10ml) and then with brine. The organic layer was dried

10 over magnesium sulphate and evaporated. The residue was subjected to flash chromatography
on silica eluting with a mixture of ethyl acetate and methanol (9:1, v/v) to give a white foam
(0.63g). This material was hydrolysed according to the procedure described in step 2 of Example
3(a) to give 3-{[({[3-methoxv-4-(3-o-toivlureido)phenyl]-acetvl}-amino)-acetvl]-(3-

methanesulphonvlamino-prop-1-yl)-amino}-propionic acid (Compound LI) as a colourless foam

15 (0.43g). MS: 578 [MH]*.

EXAMPLE 8
Compounds L J to MD

By proceeding in a similar manner to Example 3, but using the appropriately substituted amines
20 in step 2 and ({{3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-N-methylaminoe)-acetic acid

(Reference Example 1) or ({{3-methoxy-4-(3-o-tolylureido)phenyl]-acetyl}-amino)-acetic acid

(Reference Example 3) in step 3 there were prepared Compounds LJ to MD depicted in Table 16.
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then evaporated to yield the title compound (2.24g) as a white solid, m. p. 125-130°C (with

20 decomposition). HPLC: R7=10.83 minutes (gradient elution using a mixture of acetonitrile and

water 1:4 to 4:1 v/v). MS(-ve) [M-1]" 384.

REFERENCE EXAMPLE 2

(a) 3-(3,4-dimethoxv-benzylamino)-propionic acid ethyl ester

25 A mixture of 3,4-dimethoxy-benzylamine (100g) and ethyl acrylate (65ml) in ethanol (2L) and

cylcohexane (1L) was stirred at room temperature for 20 hours then evaparated to give the title

compound as a colourless oil (154g). MS: 268 [MH]*.

(b) By proceeding in a manner similar to Reference Example 2(a) but using 1-(3-aminoprop-1-

30 yl)-imidazole there was prepared_3-(3-imidazol-1-vi-prop-1-ylamino)-propionic acid ethvl ester.

MS: 226 ([MH]*.

(c) By proceeding in a manner similar to Reference Example 2(a) but using 1-(3-aminoprop-1-

yl)-2-pyrrolidinone there was prepared 3-[3-(2-oxo-pyrrolidin-1-vi)-prop-1-vlaminol-propionic

35 acid cthvl ester. MS: 243 (MH]*.
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(d) By procceding in 2 manner similar to Reference Example 2(a) but using 4-amino-

butanoic acid ethy! ester there was prepared 3-(3-carboxy-prop-1-ylamino)-propionic acid di-

ethyl ester.

(e) By proceeding in a manner similar to Reference Example 2(a) but using 1-(2-

aminocthyl)-2-pyrrolidinone there was prepared, 3-[2-(2-oxo-pyrrolidin-1-yl)-ethylamino]-

propionic acid cthyl ester,

10 (¥] By proceeding in a manner similar to Reference Example 2(a) but using [-alanine ethyl

ester there was prepared 3-(2-carboxy-ethylamino)-propionic acid di-ethy! ester.

(2) By proceeding in a manner similar to Reference Example 2(a) but using 2,3-dimethoxy-

benzylamine, there was prepared 3-(2.3-dimethoxyv-benzvlamino)-propionic acid ethyl ester.

15
(h) By proceeding in a manner similar to Reference Example 2(a) but using 3-phenyl-prop-1-

ylamine, there was prepared 3-(3-phenvl-prop-1-vlamino)-prepionic acid ethvl ester.

(i) By proceeding in 2 manner similar to Reference Example 2(a) but using 3-(tert-
20 butoxycarbonylamino)prop-1-ylamine (prepared according to the procedure described by
Muller, Dan; Zeltser, Irena; Bitan, Gal; Gilon, Chaim. J. Org. Chem. 1997, 62, page 411-416),

there was prepared 3-(3-tert-butoxvcarbonviamino-prop-1-ylamino)-propionic acid ethvl ester.

REFERENCE EXAMPLE 3
({[3-Methoxv-4-(3-0-tolylurcido)phenvl]-acetyl}-amino)-acetic acid

t)
(7]

A stirred solution of [3-methoxy-4-(3-o-tolylureido)phenyl]-acetic acid (7.53g, Reference
Example 5) in a mixture of dimethylformamide (15Sml) and dichloromethane (150ml) was treated
with 1-(3-dimcthylaminoprop-1-yl)-3-ethylcarbodiimidc (4.98¢), then with 1-
hydroxybenzotriazole (3.57g), then with glycine methyl ester hydrochloride (3.01g) and then with

30 diisopropylethylamine (4.10ml). After stirring at room temperature for 20 hours the reaction
mixture was diluted with water (100ml). The organic phase was washed with saturated sodium
bicarbonate (100ml), then with hydrochloric acid (1M) and then with brine, then dried over
magnesiun sulphate and then evaporated. The residuc was triturated with petroleum cther and
the resulting crcam coloured sblid (6.25g) was dissolved in tetrahydrofuran (200ml). The

35 solution was treated with water (50ml) and then with lithium hydroxide hydrate (0.75g). The

mixture was stirred at room temperature for 4 hours and then the tetrahydrofuran was removed
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under vacuum. The aqueous phase was acidified by addition of hydrochloric acid (12M). The
resulting solid was washed with diethyl cther and then dried to give the title compound (5.76g),

m. p. 130-134°C (with decomposition). MS: 370 {M-1] ~. HPLC: R=10.16 minutes (gradient

clution using a mixture of acetonitrile and water 4:1 to 1:4 v/v).

REFERENCE EXAMPLE 4
(a) 3-{(3,4-Dimethoxy-benzvl)-{({[3-methoxy-4-(3-o-tolylureide)phenyl]-acetyl}-N-

methylamino)-acetyl]-amino}-propionic acid ethyl ester

A solution of ({[3-methoxy-4-(3-o-tolylureido)phenylj-acetyl}-N-methylamino)-acetic acid [18.4g,

10 Reference Example 1] and 3-(3,4-dimethoxy-benzylamino)-propionic acid ethyl ester [13.4g,
Reference Example 2(a)] in dimethylformamide (400ml) was treated with [Q-(7-azabenzotriazol-
1-yl)-1,1,3,3,-tetramethyluronium hexafluorophosphate] (19.1g) and diisopropylethylamine
(10.5ml). After stirring at ambient temperature for 20 hours the reaction mixture was
evaporated to dryness. The residue was treated with water (800ml) followed by hydrochloric

15 acid (175ml, 1 M) and the mixture was extracted twice with ethyl acetate (500ml). The combined
organic extracts were washed with hydrochloric acid (500ml, 1M), then with water (400ml), then
with saturated aqueous sodium bicarbonate solution (500ml), then dried over magnesium
sulphate and then evaporated. The residual oil was subjected to flash chromatography on silica
eluting with a mixture of dichloromethane and methanol (49:1, v/v) to give the title compound as

20 a fawn coloured foam (26.4g), m.p. 97-105°C. [Elemental analysis:- C,63.4; H,6.7; N,8.7%
Calculated for C34H43N4Og*0.5H,0:- C,63.3; H,6.8; N,8.8%].

(b) By proceeding in a manner similar to Reference Example 4(a) but using 3-(3-carboxy-
prop-1-ylamino)-propionic acid di-ethyl ester [Reference Example 2(d)] to replace

25 3-(3,4-dimethoxy-benzylamino)-propionic acid cthyl ester, there was prepared 3-{[({[3-methoxy-

4-(3-o-tolylureido)phenvl}-acetvl}-N-methylamino)-acetvll-(3-carboxv-prop-1-vi)-amino}-

propionic acid ethvl ester.

(c) By proceeding in a manner similar to Reference Example 4(a) but using 3-[2-(2-0xo0-
30 pyrrolidin-1-yl)-ethylamino]-propionic acid cthyl ester {[Reference Example 2(e)] to replace
3.(3,4-dimethoxy-benzylamino)-propionic acid ethyl ester, there was prepared 3-{[({[3-methoxy-

4-(3-o-tolvlureido)phenvi)-acetvl}-N-methvlamino)-acetvi}-[2-(2-0xo-pvrrolidin-1-vl)-cthyl]-

amino}-propionic acid ethvl ester.

35
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REFERENCE EXAMPLE 5
[3-Methoxy-4-(3-0-tolylureido)phenyl]acetic acid

A suspension of [3-methoxy-4-(3-o-tolylureido)phenyl]-acetic acid methyl ester (19.43¢,
Reference Example 6) in methanol (195ml) was treated with sodium hydroxide solution (65ml,
IN) and the mixture was heated at reflux for 1 hour giving a clear solution. The reaction
mixture was cooled to room temperature and then filtered. The filtrate was diluted to 390m!
with water, then heated to 50°C and then acidified to pH 1 by the addition of hydrochloric acid
(80ml, IN) over 1 hour. The resulting suspension was stirred for a further 30 minutes at 50°C,
then allowed to cool to room temperature and then filtered. The solid was washed with twice

with water (200ml) then dried to give the title compound (15.72g) as a white solid, m. p. 179-

181°C (with decomposition).

REFERENCE EXAMPLE 6

[3-methoxy-4-(3-o-tolvlureido)phenyl]-acetic acid methyl ester

A suspension of potassium t-butoxide (1.44kg) in dimethylformamide(6.61), cooled to -5°C to
-10°C, was treated with a mixture of 2-nitroanisole (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), then with water (6.61) and then 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 (5.51), then with saturated brine (5.51) and then dried over
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 charcoat
(58.4¢g) and the mixture was hydrogenated under a pressure of 50psi hydrogen at 50°C for 8
hours. The mixture was cooled to room temperature and filtered. The filtrate was dried over
magnesium sulphate to give a solution of methyl 4-amino-3-methoxyphenylacetate which was
heated to reflux and 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 tert-butyl methyl

ether (4l), then dried in a vacuum oven at 60°C to give the title compound (764.8¢) as a white

. solid, m.p. 167-168°C.
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REFERENCE EXAMPLE 7

(a) 3-(3-Ethoxy-4-methoxy-benzylamino)-propionic acid ethyl ester

A mixture of B-alanine cthyl ester hydrochloride (1.6g), 3-ethoxy-4-methoxybenzaldchyde (1.8g),
sodium cyanoborohydride (0.42g) and powdered 3A molecular seives (2.5g) in ethanol (25ml)

5 was stirred at ambient temperature for 24 hours. A further aliquot of sodium cyanoborohydride
(0.42g) was added and stirring was continued for a further 24 hours. The reaction mixture was
filtcred and the filtrate was evaporated. The residue was trecated with ethyl acetate (100ml) and
the solution was washed with 10% aqueous potassium carbonate (50ml), then twice with water
(25ml), then with brine (25ml), then dried over magnesium sulphate and then evaporated. The

10 residual oil was subjected to flash chromatography on silica eluting with a mixture of

dichloromethane and methanol (95:5, v/v) to give the title compound as a colourless oil (1.1g).

(b) By proceeding in a manner similar to Reference Example 7(a) but using 3,4-diethoxy-

benzaldehyde, there was prepared 3-(3.4-diethoxy-benzvlamino)-propionic acid ethvl ester.

15
(c) By proceeding in a manner similar to Reference Example 7(a) but using 4-benzyloxy-3-

methoxy-benzaldehyde, there was prepared 3-(4-benzvloxv-3-methoxy-benzyvlamino)-propionic

acid ethyl ester.

20 (d) By proceeding in a manner similar to Reference Example 7(a) but using 1,4-benzodioxan-

6-carboxaldehyde, there was prepared 3-[(1,4-benzadioxan-6-yl)-methyvlamino}-propionic acid

cthyl ester.

IN VITRO AND IN VIVO TEST PROCEDURES

25
1. Inhibitory effects of compounds on VLA4 dependent cell adhesion to Fibronectin and

VCAM.

1.1 Metabolic labelling of RAMOS cells.
30 RAMOS cells (a pre-B cell line from ECACC, Porton Down, UK) are cultured in RPMI culture
medium (Gibco, UK) supplemented with 5% foctal calf serum (FCS, Gibco, UK). Prior to assay

the cells arc suspended at a concentration of 0.5 X 100 cells/ml RPMI and labelled with

400 Ci/100mls of [3H]-methionine (Amersham, UK) for 18 hours at 37°C.

35
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1.2 96 well plate preparation for adhesion assay.

Cytostar plates (Amersham, UK) were coated with 50yl/well of either 3pug/ml human soluble
VCAM-1 (R&D Systems Ltd, UK) or 28.81g/ml human tissue Fibronectin (Sigma, UK). In
control non-specific binding wells 5011 phosphate buffered salinc was added. The plates were

5 then left to dry in an incubator at 25°C, overnight. The next day the plates were blocked with
200y/well of Pucks buffer (Gibco, 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. 50ud/well of
3.6% dimethyl sulphoxide in Pucks buffer supplemented with SmM manganese chloride (to

10 activate the integrin receptor Sigma, UK) and 0.2% BSA (Sigma, UK), was added to the

appropriate control test binding and non-specific binding assay wells in the plate. S0ul/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.

15 Metabolically labelled cells were suspended at 4 x 106 cells/ml in Pucks buffer that was
supplemented with manganese chloride and BSA as above. 50utl/well of cells in 1.8% 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.

20
1.3 Performance of assay and data analysis.

The plates containing cells in control or compound test wells are incubated in the dark at room
temperature for 1 hour.
The plates are then counted on a Wallac Microbeta scintillation counter (Wallac, UK) and the

25 captured data processed in Microsoft Excel (Microsoft, US). The data was expressed as an
ICS50, namely the concentration of inhibitor at which 50% of control binding occurs. The

percentage binding is determined from the equation:

([(CTp - CNS)HCp - CNS)/ (CTB - CNS)X 100 = % binding

30
where Cp are the counts bound to fibronectin (or VCAM-1) coated wells without inhibitor

present, CNg are the counts present in wells without substrate, and Cy are the counts present in

wells containing a cell adhesion inhibitor.

Compound data of this invention is expressed for ICgqs for inhibition of ccll adhesion to

35 both fibronectin and VCAM-1.
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Compound data of this invention is expressed as ICggs for inhibition of cell adhesion to

both fibronectin and VCAM-1. Particular compounds of the invention inhibit cell adhesion to
fibronectin and VCAM-1 with ICS50s in the range 100 micromolar to 0.01 nanomolar. Preferred
compounds of the invention inhibit cell adhesion to fibronectin and VCAM-1 with IC50s in the
5 range 1.0 micromolar to 0.01 nanomolar. Especially preferred compounds of the invention
inhibit ccll adhesion to fibronectin and VCAM-1 with IC50s in the range 100 nanomolar to 0.01

nanomolar.

2. Inhibition of antigen-induced airway inflammation in the mouse and rat.

10
21 Sensitization of the animals.
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.).

15 In addition mice (CS7) are sensitized on days 0 and 12 with ovalbumin (10ug, i.p.) administered

with aluminium hydroxide adjuvant (20mg, i.p.) in saline (0.2ml, i.p.).

22 Antigen challenge.
Rats are challenged on any ene day between days 28-38, while mice are challenged on any one
20 day between days 20-30.
The animals are challenged by exposure for 30 minutes (rats) or 1 hour (mice) to an aerosol of
ovatbumin (10g /1) generated by an ultrasonic nebulizer (deVilbiss Ultraneb, US) and passed into

an exposure chamber.

25 23 Treatment protocols.
23 Treatment protocols.
Animals are treated as required before or after antigen challenge. The aqueous-soluble
compounds of this invention can be prepared in water (for oral, p.o. dosing) or saline (for
intratracheal, i.t. dosing). Non-soluble compounds are prepared as suspensions by grinding and
30  sonicating the solid in 0.5 % methyl cellulose / 0.2 % polysorbatec 80 in water (for p.o. dosing,
both Mcrck UK Ltd., UK) or saline (for i.t. dosing). Dose volumes are: for rats lml/ kg, p.o. or
0.5mg / kg, i.t.; for mice 10ml / kg, p.o. or Iml/ kg, i.t.

35
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24 Asscssment of airway inflammation.

The cell accumulation in the lung is assessed 24 hours after challenge (rats) or 48-72 hours after
challenge (mice). The animals arc cuthanized with sodium pentobarbitone (200mg/kg, i.p.,
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 ml/kg) RPMI 1640 medium
(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 cells. The lung lobes are removed and cut into 0.5 mm picces. Samples (rats:
400mg; mice: 150mg) of homogenous lung tissue are incubated in RPMI 1640 / FCS with
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
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)

2.5 Data analysis.

The cell data was expressed as mean cell numbers in unchallenged, challenged and vehicle
treated, and challenged and compound treated groups, including the standard error of the
mecans. Statistical analysis of the difference among treatment groups was evaluated using one-
way analysis of variance via the Mann-Whitney test. Where p < 0.05 no statistical significance
existed. The inhibitors of the invention caused a statistically significant reduction in cosinophil
and lymphocyte numbers in the BAL and airway tissue. The inhibitors of the invention caused a
statistically significant reduction in eosinophil and lymphocyte numbers in the BAL and airway

tissue at doses within the range 100 mg/kg to 0.01 mg/kg.

3. Inhibition of Antigen Induced Airway Sensitivity in Allergic Sheep

The experiment was performed esseatially as described in W. M. Abraham et al, J. Clin. Invest.,

(1994) Vol 93, 776-787. The experiment used allergic shecp which had been previously shown to
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inhibitors of the invention were delivered as an aerosol to the sheep and caused a statistically

significant reduction of Ascaris suum induced airway responses when dosed at Img/kg.
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CLAIMS
1. A compound of general formula (I):-
T
A l J\ /L g
S {0
wherein:-
Rlis hydrogen, halogen, lower alkyl or lower alkoxy;
Xl, X2 and X6 independently represent N or CRZ; and
10 one of X3, X4 and X5 represents CR3 and the others independently represents N or CR2

[where RZis hydrogen, halogen, lower alky! or lower alkoxy; and R3 represents a group

-L1-(CH5)-C(=0)-N(R%)-CH-CH;-Y in which:

R4is aryl or heteroaryl, or R4is alkyl, alkenyl, alkynyl each optionally substituted by one or

more groups chosen from halo, oxo, RS, -C(=0)-R7, -NH-C(=0)-R7or -C(=O)NY1Y2, or R4 is
15 cycloalkenyl, cycloalkyl or heterocycloalkyl each optionally substituted by one or more groups

chosen from oxo, RS or -L2-R6 {where R is an acidic functional group (or corresponding

protected derivative), aryl, cycloalkyl, cycloalkenyl, heteroaryl, heterocycloalkyl, -ZR7 or
-NY1Y2; RY is an acidic functional group (or corresponding protected derivative), aryl,
heteroaryl, heterocycloalkyl, -ZH, -ZIR7 or -NY1v2; R7 is alkyl, aryl, arylalkyl, cycloalkyl,

20 cycloalkylalkyl, heteroaryl, heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl;
L2is alkylene; Y1 and Y2 are independently hydrogen, acyl, alkyl {optionally substituted by
hydroxy, heterocycloalkyl, or one or more carboxy or -C(=O)-NHR8 groups (where R8is
hydrogen or lower alkyl)}, alkylsulphonyl, aryl, arylalkyloxycarbonyl, arylsulphonyl, arylalkyl,

heteroaryl, heteroarylalkyl, heterocycloalkyl or heterocycloalkylalkyl; or the group -NYly2 may
25 form a 5-7 membered cyclic amine which (i) may be optionally substituted with one or more
substituents sclected from carboxamido, carboxy, hydroxy, oxo, hydroxyalkyl,

HOCH;CH3-(OCHyCH>),- (where m is zero, or an integer one or two), or alkyl optionally

substituted by carboxy or carboxamido (ii) may also contain a further heteroatom selected from

0, N, S or SO, and (iii) may also be fused to additional aromatic, hetecroaromatic,
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heterocycloalkyl or cycloalkyl rings to form a bicyclic or tricyclic ring system; Z is O or S; and
Z1 is O or S(O)y };

L1 represents a -R9-R10- linkage, in which R? is a straight or branched Cy_galkylene chain, a
straight or branched C,_galkenylene chain or a straight or branched Cj_galkynylene chain, and
R10 s a direct bond, cycloalkylene, heterocycloalkylene, arylene, heteroaryldiyl, -C(=Z)-NR11,,
-NR1l.C(=Z)-, -Z1-, -NR1L., -C(=0)-, -C(=NOR11)-, .-NR11.C(=Z)-NR11., -S0,-NRIL.,
-NR11.§0;-, -0-C(=0)-, -C(=0)-0-, -NR11.C(=0)-0- or -0-C(=0)-NR11. (where R11is a

hydrogen atom or R4); but excluding compounds where an oxygen, nitrogen or sulphur atom is

attached directly to a carbon carbon multiple bond;

Y is carboxy (or an acid bioisostere) or -C(=0)-NY1YZ; and
n is an integer from 1 to 6];

and their prodrugs, and pharmaceutically acceptable salts and solvates of such compounds and

their prodrugs.
2. A compound according to claim 1 in which R represents hydrogen.

3. A compound according to claim 1 or claim 2 in which X1 represents CR2 where R2 is

C1.4qalkyl or Cy_galkoxy.
4. A compound according to claim 3 in which R2 is methyl.

S, A compound according to any preceding claim in which X2 represents CR2 where R2 is

Cj.4alkyl or Cj_galkoxy.

6. A compound according to claim S in which R2 is mecthoxy.
7. A compound according to any preceding claim in which x3 represents CH.
8. A compound according to any preceding claim in which X6 represents CH.
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