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4al kyl aryl ;

Matrix Metal |l oproteinase Inhibitors This invention
relates to novel chem cal conpounds, processes for
their preparation, pharnmaceutical formrulations
contai ning themand their use in therapy. 5 The
conmpounds of the invention are inhibitors of matrix
net al | opr ot ei nase enzynes (MWPs). Matri x

met al | opr ot ei nasenAGRYMEBGIIGhrateitaseBibitore] € in
extracellular matri x conponent 10 degradati on and

gﬂQ%Jehﬂcgr re%@'&%el@he%wrﬁb’oﬁh@e pl?déleésﬁg esraBEIr preparation,

el ati nase A an nahé and 3,
mPP?’Wg?%'Ca'ﬁ%lEW@ﬁ?ﬁg@"m@ltl‘%@laﬁ Kyse '”é?ﬁ&?ﬁ%’l ysin
and nenbrane type 1,2,3 and 4 MW. The enzynes are

Seqhe tc@ﬁlp&)hds 0 “&Fbelﬁlvéﬁf 8n takeS MNBIt6r8 | df natiddmelidprorembgy ¥nzymes
cells,. nzyme activation can not only initiate tissue

dal@éﬁlgs)but i nduce increased inflanmmtory cell
infiltration into the tissue, leading 15 to nore

enyﬁpﬁ f%tg@?ﬁ{t‘é 'Q&e g)é @%ﬂg ?f%:i? trélé ﬁﬂ&t%ﬁ%ﬁ maE'Q(rcomponent

dege@rd@atlooranérrembdzelllr@velaxwl@t ¢erMB€- e'\qltﬁlf-l eelizaenpen 1oy and 3,

at ERfiidsB R Hﬁ&éoﬁ’tl’@ﬂeﬁ)%lrl ‘Pztal?ﬁ §'rﬁﬁnl?§m VVRrsHabe inte¥alloelastase,
i bition MVPs™ provi des. a . neans n_@lretrea

o SERISRIST 85 SFIREE WPR A2yl MNE: e-TgPb Plbaereed by

ackbnhethvertesud teis ancunmilagrnaﬁ:at ten@ Erfzy®e moiation eart na Dl initiate
| anma

e eaRRE by e Be e e RS pal i fEF Hi6 ke tsue, teading
QX "mmﬁzvﬁ‘e@edmﬂoli ani mseqa@nthzsspe )dar@ge \Wierr exampled elastin

re% ent ? cﬁlg&gy bypﬂnﬂ@ E&a&%o%l%l&%lmulﬁe inflammation by

repr
coamﬁamsmawemﬂ}q theraits) of MMFstM)'fc@ﬁl@wf YhiP provides a
NRiln‘éarléﬁor Pedtlﬂg HR et stateDMebreiR Inapproplidtey mataliébrétease activity results

sent stitut dargl of%su stituted or

SipiRri cRMecs Ry & BRIt & e opt i onal | y
substltut ed 5- or 6-nenbered aryl or heteroaryl ring;

i : (CNNRSRS,

T RisBRRE pRgentimollon iivdes ompfids of RN
CRSNR R11, SO S@@, CO CNR5, CNOR5 or CS R1 and R1
each |ndependent3y epr@ ‘8@4’ ye or Cl

R' R" R® R
()

Wherein:

A represents bond, Cy.salkyl or CH=CH-C,alkyl;

B represents bond, O, S, SO, SO,, CO, CR’R‘5 CO,R", CONR™R', N(COR™){COR"),
N(SO;R™}COR") or NR"R'S;

D represents bond, or C,.salkyl;

E represents substituted aryl or substituted or unsubstituted heteroaryl;

Q represents an optionally substituted 5- or 6-membered aryl or heteroaryl ring;

X represents O, S, SO, SO;, CO, CNR?, CNOR®, CNNR®R®, NR'* or CR7R®;

Y represents CR°OR"!, CR®SR"', NOR®, CR°NR°R'", SO, SO,, CO, CNR?®, CNOR® or CS;
R' and R" each independently represents H, C,alky! or Cisalkylaryl;

R® represents CO;R', CH,OR' or CONR™R™, CONR'?0OR™, NR“COR", SR?
PO(OH),, PONHR'? or SONHR'*
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35 R2 represents C02R12, CH20R12 or CONR12R13,

CONR ZOR13, NR 2COR 3, SR12, PQ(OH)2, PONHR12 or
SONHR12; R3 represents H, C,.salkyl or C, 4al kylaryl;
R4 represents optionally substituted aryl or
heteroaryl; Z represents a bond, CH2, 0, S, SO SQ2,
NR5, OCR5R8, CRBR10O or Z, R4 and Q together form an

Q@tré&eﬁnt%mkaélr%:éadmﬁy@ed tricyclic group; 5 R5 and

YitddS BS kit rokhyi: C1. 6 al kyl or C 4
gf resétsé‘ § R % ar %ﬁggﬁa 'CRAEEES R ZIR* and Q

PREYFE fRIBAN) t"i’r@ %%béﬂt‘@ §y FIQ YPoptional |y
sRitasd R" sa@unweh@ﬁr@iy repce;sam* Coralky or QRﬁiRiMary' C .4
&' layitl &° phchopdependsdntly reprassotiH, aledClyalkybhdrdG i+ @lksiay); OR11
®° arliR@REhch (dep@identyo@pidaeits WM, td . tdlgl bbtioaawhsunstittitee \by halo,
SR IGRICRPHRRY G@d dmty I(H'p'irbr?all}gu@s@ﬁlﬁéooﬁ hloC c@HBUDR11 o
%ﬁhqn6d1¥95: %gﬁf?h A tﬁggl ?OerH%E e!h 5% {ac&%‘ g b form a

ect ed

Fg\yq)cyc @grqypaqqgwagy Wntiﬁunt@%or rpgf Lgﬁa I;é%;o%tg@ﬁ selected from O,
iMearsh®ndent |y represent H, C, -3 alkyl, Cl1_3 alkylaryl
' @hreSents Ky Cheali, & whkylarytgr GQRfet her wi th t he
fRITSrd FIP 8ddhtiiddpenddntig Feptdaet HICs s alkilaC hatkylaRT 8r @udikgihdteroaryl
fopr fabaherl%tn%@rfweﬁah@ & @Hieh GRSy ARALIYchE@NRE BAOR™ form a
Wil e S0 PR Lt i o 0.
aﬂ" b Cl4 alkylaryl or C 4 alk heteroaryl or
Fogeanie R \isann t ReerensRtl ofPRIasERt ¥b @y hieys Aliglaryl or Cig
alkythetesshnyRpa tagatheRWEN thedfunatignalibt @r\@mg*tiher: aoy attaghediR™ and R
Hertres Gelerdcydlic B dued Watebdty dRygroaqnwaicin ey econtainn@ecor more further
fatdntd Rileckld fRFPOTEO, IEARES;Rd hRMBIdeically fulctRNE! derivalivss thereof.

physi ol ogi cal | y' functi onal derivatives thereof
ef erences .t o references, to nono
TIGAEIETS 9t Rl e B S e S IIRASL e (e
5?’E¥8c96‘|’ i Ricyslico ratoPeycls r?@%m’\"@ ﬂngsn ot H?H")thyé)n gnd references to
rhetesp@ic drcluds  refereneasode yhonor nandu disyelisf beterpskslict gromatic rings
romeningNd3 ey boms Iseteeted dipol hitogenp brigen and rsgiph@S In a bicyclic
hefRtatdicHomatid grtip@héte Mg Be ohelof FHoRsIndtearBtdis QAEM of the rings,

%XH ﬂw %drmgu'EQ(QM les bfmén g&i%%bfeﬁ)cyaﬁta% Wfﬂnggmclude pyridinyl,

AyraGient Fopiovt | Hibv! WO, el R0:Erall. Sl mezoin
(9? %Hbﬂ??"&"h@l"@ze'&&/@l"i’ ©xamples,of bigyFlicgReterpeyclig @romatic rings
ieiide i beprofurapylr benzinidazolyl, ghinelmveeryindolfiyamgeyclic and heterocyclic
pyamasic yrings oragbeloplignallis subatitated| ¢.gobyacheaarahgre,Cq6 alkyl, Cos alkenyl,
thhilogem | 3l ,alkoiﬁlc?ﬂloahﬁr&‘iy,. nidoaaminoOIN(CAL)E aRIBICOC, ¢ ARG, -OCFs, -

”p' @éo@m 9@)’ %éﬁc#‘etﬁﬂcyééwﬁ?ﬁ RN @Hr ”Qfa ,CH} or -SCH,

nzi m daz

gro cﬁ‘ by%g % E( rat}? r?]cgf:l rgngy 8v¥||ctcw muagrt%;%ﬁeﬂ% er I%t%stltuted
rfr%{)?x Plg By carRan 9’°§%st|tut ed, e.g. by one or nore

Cl.6 al kyI C2.6 al kenyl, hal ogen, C, -a al koxy,
@ewnmcehydr'eky', inclutle Uefeeambm:o HhCsiBdight chliiCaNd beanched chain
alighatic isofders3of the corresponding alkyl. It will be appreciated that references to
alkylene and alkoxy shall be interpreted similarly.

Suitably A represents bond or C. alkyl, such as C; or C; alkyl.

Suitably B represents bond.
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CF3, -COCCl.e al kyl, -OCHCF2, -SCF3, -CONR6R7
-S2N(CH3) 2, -S2CH3 or -SCH3 groups, or by fused
cycl oal kyl or heterocyclic rings which may thensel ves
be substituted, 35 for exanple by carbonyl groups.

References to '"al kyl' include references to both
strai ght chain and branched chain aliphatic isoners
of t he correspondi ng alkyl. It will be appreciated

sibof 6 u@léﬂ% Sredtsbipbdixy shal | be
o LR e

Sui tabl'y A represents bond
or Cl 6 aI k such as | Kyl Suitably B
FepFedRaR & %BHH’Y syitalyly fF&'SF?Pt ﬁég'llzésent s met hyl ene or
bond, preferably bond. For Exanple A-B-D nay suitably
rGRpioes anbstituBhR Gb2E .indudepdriecorathors wh €45 Blsgn€se dlkanyi-halogen, Cis

Ia%wd@?ar@nﬁydaéxynmrs aaﬁ.n&m@:ka)zkwucdmam@:l KBOB4 -CFs, -COOCi4
C or R"‘Rﬁyé'@(N chydr-8y Herrt-SQHa gi8upS or by fused
e?ly glarl W g e CBrCIe_éampie by

_&P'b"@;(':lg@uﬁ?oups or by fused cycl oal kyI or

het erocyclic rings which may thensel ves be

dnibs¢ istbgraup, off compeuedspiasoiding 10 Ghe: verdion) E gerresents supstituted or
QASULBIORE B Br 6f mémbgredinetsroayrsucliasg ritrgeheontainieg hetervaromatic
Er&ﬁ%ﬁéﬁmp‘fe Skfegtituted or unsubstituted 5- or 6-

menber ed heteroaryl such as a ni t rogen- cont ai ni ng

U5 ST ot S S B L, o o
mhvf@ihtﬁtléﬁﬂutﬁd Péﬁrfé%f@sw F’ °f dn3ypstityted fetaroqyetic ring, such as a

Sitogen-tertaving yheteréeyslisd risgibs Exanenland ofr thumgulzmwpt @fée gompounds
het®ding thé véntiog whetein E apregents phthalpdide.cont ai ni ng
heterocyclic ring. Exenplary of this subgroup are

%ﬂ?&%‘gﬂ nal%ﬁ?ﬂﬁ@n&q fQi rﬁibﬁ bhY 6@'?% M&ﬂ@f '@fz%alken)}le ha;gen
ek ) H'SrPua g 4}5@ e MG e G, < -
ol wmf CHielizp B> “CONB T SQACHa, aRG7CHey B caigHs roups.
rNIqstmtauvnﬂmpresm%)ﬂzstltutwml e al kyl, OCF3, -CF3,
- 000C,..6 al kyl, -OCHCF2, -SCF3, CO\|R5R6 SO2N( CH) 2,
'S'ﬁ@c@'[h‘ﬁﬁdRs%r@ @5&s hydidyeh, suitably Q represents
unsubstltut ed phengl 25 ystélgg?ably, R and R each

Rabﬁys ﬁnrte%rers]grqs BB5R*% such as COH.

Suitably R? represents hydrogen.

Suitably R* benzofuranyl, phenyl or pyrimidinyl. Suitable optional substituents for R*
include cne or more of Cy.5 alkyl, C,s alkenyl, halogen, C,. alkoxy, cyano, hydroxy, nitro,
amino, -N{CH,);, -NHCOC, 4 alkyl, -OCF;, -CF;, -COOC,5 alkyl, -OCHCF;, -SCF,, -
CONR®R®, -SO,N(CH;),, -SO,CHj; or -SCH; groups. Preferably R* represents optionally
substituted phenyl or optionally substituted pyrimidinyl.

Suitably X represents CH,.

Suitably Y represents CHOR"', where R'' suitably represents H, Ci¢ alkyl or COR®.
Preferably R'" represents H. R® preferably represents C;. alkyl.



10

15

20

25

Suitably R2 represents CO2R12, such as CO2H. 30

Suitably R3 represents hydrogen. Suitably R4

benzof uranyl, phenyl or pyrimdinyl. Suitable optional
substituents for R4 include one or nore of C, .e :

al kyl, C2.6 al kenyl, hal ogen, C, .e al koxy, cyano,

hydroxy, nitro, amno, -N(CH3)2, -NHCCC, .e alkyl,

Sdithsly 2- r5iﬁ3sentm3d &r 2| R¥land QQGHEIReEY, repreédnB a fustld tricyclic group.

%@g £5PoRe. - SO2CH3 or - SCH3 groups.
Prefer bfy R4 represents optionally substituted

O §LBSHouB or RRICBAR drtorBUATH I ol Tl o PlsrhaiR i)

esents
vvhere R' suitably represents H, CI. 6 al kyl or C(RS
Preferably R' represents kkR™R5 preferghl yorepresents

C, .6 alkyl. 3 Suitably Z rresents albong, or Z R4
and Q together represent a di§ oup.
Preferably, Z represents a group of

conpounds” of for mul aAGy_irsprésent ed bf. fBrmul a (I a)
and formula (l@RY}- RI)YnHI oH GA B FRle) BE
T G (la) (R79)nH HRTOM A g E O (lb) 10
wherein: T is absent & represents 0, S, NRG6 or
CRI6R 7; --- represents optional Bbnds; G and &
each independently represents CHor N, A represents
bond, C1.6al kyl or CH=CH Gk"™al kyl;

(R18)m

(Ib)

wherein:

T is absent or represents O, S, NR'® or CR'"R";

--- represents optional bonds;

G' and G? each independently represents CH or N;

A represents bond, C,.¢alkyl or CH=CH-C,_,alkyl;

B represents bond, O, S, SO, SO,, CO, CR'R®, CO,R"™, CONR™R', N(COR')(COR"),
N(SO-R'*)(COR'®), NR"R',

D represents bond, or Cy_s alkyl;

E represents substituted aryl or substituted or unsubstituted heteroaryl;

R represents H, Cy.¢alkyl or C;alkylaryl;

R" represents H or Cyalkyl;

R"™ and R'"™ each independently represents halo, cyano, nitro, OR'®, SR'®, COR',
NR'COR'®, CONR'"R"’, optionally substituted phenoxy or C,ealkyl optionally substituted
by OR'¢,

m and n each independently represents 0 or an integer 1,2 or 3; and physiologically
functional derivatives thereof.

In compounds of formulae (la} and (Ib), A suitably represents alkyl, such as C4alkyl, for
example ethyl. Suitably, B represents bond. Suitably D represents bond. Suitably E

represents substituted or unsubstituted heteroaryl such as nitrogen-containing heteroaryl,

4
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15 B represents bond, 0, S, SO SO, CO CR7RS6,
CO2R14, CONR74R15, N(COR14) (COR15), N(SO02R14)(COR15)
NR14R15; D represents bond, or Cl$ al kyl; E represents
substituted aryl or substituted or unsubstituted

heteroaryl; RI18 represents H, Cl.6 al kyl or Cl.4 ’
al kylaryl; 20 R17 represents H or Cl.salkyl; R18 and
% fo iURERPEBAHENtdpYedeRBI BI5Rt SubiBluRd By @nfusedi dubstituted or

% i SLINRIBR17, optionally
U sts?:{ utggteﬁ)ﬁgng ”)r/]g’ol\ér&%n. @aﬁi“y optional ly

LHEEPY IR @Y ®R16: m and n each i nde ndent |y
Faperabiit S repreeni ? pEEBRLENS Selpcled TARNG2: Cra alkyl Cra alkoxy,
ialos BE1coakiyve 4N gnd CBCLadlvt i onal derivatives thereof. In
Fospablyls' afd GharabbtaccH drjotreMd (1 b), A suitably
represents al kyl, such as Cl-4al kyl, for exanple

X Mfdther SéU'bbg}abyof ﬁ?&fn@§eégc§rdpﬁn$ tntiihvaRtioh i represented by

represent Suitably E represents substituted or
3H%B%§FFPﬁ?édR%QQEroaryl such as ni trogen-contai ni ng
heteroaryl, 4 9 for exanple uracil represents
phenyl substituted by a fused or
unsubstituted heterocyclic i
Preferably nis 0 and mis
represents a para-subsiituys
al kyl, C1.6 al kexy, Rel 0, "SCl - e alkyl§gt$Eand

COCl1. 6 alkyl.( ret era G and & are both CH or

both N. A further subgfOup of conpounds according to

the invention is represented by conpounds of formnula
(lc): 10 H 5 OH 1s \ Ag E (R )}m(lc) wherein

A B, D E R18 and mare as defined for fornmulae (la) and
(1 b) above; and 15 physiologically functiona

derivatives thereof. In conpounds of fornula (lc),

Avierdy ABDFDRY abresentas dafippd v formdag t(kh| andnflb) above; and

physiologically functional derivatives thereof.

eI ect ed rom NO2, Cl1.6

in compounds of formula (Ic), A-B-D suitably represents -CHx-CH,-. Suitably m
represents 0 or 1. When m is 1, R"® suitably represents a para substituent selected from
NO;, C,4 alkyl, Ci¢alkoxy, halo, SC,4 alkyl, CN, OCF3, or COC, 5 alkyl.

A further subgroup of compounds according to the intention is represented by compounds
of formula (Id}:

CH

(la)
wherein R? represents a substituted or unsubstituted aryl or heteroaryl group selected
from phenyl, benzotfuraryl and pyrimidinyt; and
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represents 0 or 1. Wen mis 1, W suitably represents

a para substituent selected from N2, Cl.8 alkyl,

Cl.6 al koxy, halo, SCl1.8 alkyl, CN, OCF3, or COC1$

al kyl. 20 A further subgroup of conpounds according to

the intention is represented by conmpounds of fornula

(ld): HOH R2 D (1d) 25 wherein R20 represents a

substituted or unsubstituted | or heteroaryl group

sel ected from phenyl, benzo ryl and pyrimdinyl;

and 5 -ND represents a substituted aryl or a

substituted or unsubstituted heteroar gr oup .

Wg,wbsg@te@ aryker asvestituted ar U@I% d hgtggoaryl group comprising

phigast ohegitrogen atorfi andtphysicidgichdly fumathnaletenva’c@e%tbﬁreofs In

conmpounds of fornula (1d), R20 suitably represents

Wédh%uh@#&f?&n@fa (ﬁ%h@" litdb§ FeMBaNE unsubklifitdsdrisubdtifled phenyl,

Hirelf sen(fﬂ)g zo Irb?lﬂn b'sEterﬁ R Ini tg'gfwth eﬁ%%ubstltuted
%a?vawfﬁbvo@es%gw.ftngt ¥l Lol ?b&*ﬂe"yﬁ' the para

Pﬂ%tloaar%v'ta?}e§v'f’§"&wntssﬂﬁ'*e% Ayl Srelkaarie 2998 %Qmsé lkoxy, cyano,

idreow R, anapo 6Ky F-NHEQCoGEN, -QCFe 8 fox50Cayallyb OQHLCF2, -

B8CHs, GEPNRPRY, F$0,NA0H S -SOIXHHB -BCH, NiICIDEE cidrioy ICOGHOBBF3 and
sER3, - CO2Cl. eal kyl , OCHCF2 - SCF3, - CONRSRG,

-SOZN(CHS)Z -SOZCHS or - such as cyano COCHS,

?CF% ‘?ealﬁn alp}?&sé? °g\/°e?¥¥ tfu'?\%tlgngr ﬁ%rn}l%[ueshg | %%htc Ql hémlcal d?nvatlve of a
gomepund st (ogle (B9 16 SAEP &hYH9 'omﬁwg s 15 g compound of

fstpia oo der ceamplen dyi ksinga sonveaibler iacthe diedp Ukereler and includes any
plearmatauti¢ally, adceptais cegEre, alided eindgcarbamates, i d3llte and sdleates of
b&rHyounbE ok FemarRd() Witk dgsn adiiyninisiBbTAE e tetipidny, are capable of

afaeﬁ %;QM&HF%F ﬁa.secuweo%gu%%f ?c?hg%"(?tcﬁ%ctné%&tﬁb&@or residue

es of” conpounds for upon
n1n|strat|on to the recipient, are capabl e of

ErOV|d|ng (directly or indirectly) conpounds of

gikable salts pf) the porgeauinge of faimuiaoll)i iIneudgrphysielpgically apepptable salts and
sditsrvdnidh. m&undt &b Ipbysicdddiellyp dcoe htable dubmey e usdfulfin thepreparation of
Edmpdunas ofcfemiuiny @) pl @By skaddidallpacepiablelsaitsiBbrest. andbpropriate, acid
§é’dlﬁo$1 S8 ﬁzQy H@Merﬂr@& % RSy r Qe anR! dids e F SRR ydRihiorides,
“ o f l§ Iﬁfaﬂ {1 h&{pﬁ&?g ata?:élgteg f beﬁ %u ngﬁtg succinates,
ﬁ{g: eéof t r% ata ?%yc?rgxy -naph?hoa es, palmoates,
methanesulphonates formates or tni’luoroacetates

Examples of solvates include hydrates.

When compounds of formula (I) contain chiral centres, the invention extends to mixtures
of enantiomers (including racemic mixtures) and diastereoisomers as well as to individual
enantiomers. Generally it is preferred to use a compound of formula (1) in the form of a
purified single enantiomer. Enantiomerically pure compounds of formula (I) are available
by way of chirally selective synthesis or by way of chiral separation.

The compounds of formula (I} and salts and solvates thereof may be prepared by the
methodology described hereinafter, constituting a further aspect of this invention.

A first process (A) according to the invention for preparing a compound of formula (1)
wherein Z represents a bond comprises reacting a compound of formula (ll);
6
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25 addition salts may be derived frominorganic or
organi c acids, for exanple hydrochl ori des,
hydr obr om des, sul phates, phosphates, acetates,
benzoates, citrates, succinates, |actates, tartrates
fumarates, mal eates, 1 -hydroxy-2- naphthoates -
pal noat es, nethanesul phonates, formates or
trifluoroacetates. 30 Exanples of sol vates include
hydrat es. Wien conmuosaex. 0f | aOd) contain chiral
centres, the invention ex nd o Bni xttures  of

enanti omers (i ncluding ﬁhcgnﬁcfh1xtures) and

di ast ereoi soners as well as (fip individua

enanti oners. GEneraIIy it is preferred to use a

Cﬁe’]‘?ﬁﬂ”%oﬁz fer ﬂ“' ﬁ 'cS‘ A Qaed ¥ ?Fe@s?exﬁ‘ou?lg dQHrféd ébrefgénula 0

e 'ena

P ESe TS aé?aamamqpaw 3 repge{fay e [ rOquRS the Group ', such
e é@"f‘i’%d@ﬁmm%”t@ﬂ'y 'B)ﬂh%vﬁ?séﬂce(ﬂﬁlar%‘a'ﬁér%!%?? grioble metal
Cettadyst @ ratiatiiuraf arfdoa reultable baisearsdcls abtan alkali welal sarbenate, e.g.
ddesiueaharbdhste b Fh Feapiinasicdiyehibritly caRied odiah agyitabssoivehe guch as
68151 DedriceolverORY tirétHyN@rrRarhité.t S8 tabRIERFTg g?éuﬂshéﬁresented by

LHXIEE% ﬁ:ﬁgesf %Qp la %Béhla%ro‘??b%ﬁé (A) according to

ng a compound of formula (I)
wherein Z repr esent s a bond conprises reacting
R epupler 8% the syagsis ¢f|a (pptiapally. ngy(tgtugeq') WrE“V'F@mTROU’F@sa‘RQ'd'"g
tothe) invemitiofn te 6 and R ,aradoth RlenyR3a piRdyl botgnigacidomalE be @ached with
[wul-o?ﬁoareeuyla(memyaulrwsdrmncﬁjeéetm acid frothe bresendeaf & slitabRrudtdlyst:
represents a | eaving group, with a reagent suitable to

i ntroduce the group R4, such as a conpoupd R4B 2.A D

ag a B
i Ril RAIRF &
€.g. caesium

U|t|y><| es,am:e of a catalyst,
noh %w & g. pal | adgum 3
Q udh aéPanRaI kall AYBIGHI), carforate,
&ar bohate. The reaction S conve ly carried out in
a suitable solvent, such as 10 a puofar organic
solvent, e.g. dinmethyl formam de. Suitable |eaving

groups represented by L include halides, especially

i ﬁt:]%%ss ggfw rE Pl ?é(ﬁn%)rthl hchropre ﬁ%%%‘qt@@g‘?ﬂ:ﬂ}f go mula {)]
’?9{9 § éé%!zaﬂ'bl ca B”sﬁétlf%cﬁ'i'ﬂeﬁﬂ”j‘m%d of formula
enyl boronic acid may be reacted with
[(4 br onophenyl ) (et hyl sul f onyl ) am no] acetl c acid in
t he presence of a JuiQ-akle-¥at P«yapp\/E x* | YXA- Bl D~E
| X/ x~Y'A~-B~-D~-E R R 51 X

R'R* R?

(n

wherein Q, X, Y, R', R", R%, R%, A, B, D and E are as previously defined for formula (1),
and T represents OH, SH or NR°H, with a reagent suitable to introduce the group R*, such
as a compound R*-L, wherein L is a suitable leaving group. The reaction is conveniently
carried out in a suitable solvent, such as a solvent containing a heteroatom, e.g. pyridine
in the presence of a suitable catalyst, for example a palladium catalyst (preferred for T =
NR°H) or a copper catalyst (preferred for T = OH or SH). Suitable leaving groups
represented by L include halides, especially bromide or iodide.

For compounds in which Z represents SO or SO,, the compound of formula (i) may
conveniently be prepared by initial preparation of the compound in which Z represents S,

7
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RR R3RZABOH2\ \ Br r 20 A second process (B)
according to the invention for preparing a conpound of
formula (1) wherein Z represents 0, 5, SO SO2, or

NR5, conprises reacting a conpound of formula (I111):
T-QX\ /¥ )(A~1 BI'D'E R R R3 R2 25 (Il1l) wherein

Q X VY, R, R\, R, RB, A B, Dand E are as

RSIRWES B |o)(|d§k&fn| d1esb SulshideOtomid Bulfokite or ieckulfories PTIRSGMidation step
ﬁ}g @_'CQI'FIGJ\I%SI hatdds KASEN ﬁl\é' 4B Bl £§0klﬂ‘ﬁtbﬁ¢mﬁehydrogen

@TBOU,P tE‘g"VIc%ﬁﬁ ?f QﬁQ‘e sHifglrl'g) Oldp o&étu&n Mf r%'xQné@ @OQSSIUN

onrs convenlentl
3’8"%&?‘?"‘%’5 fadgnin cﬁs"sgﬁt?eﬁﬂf@"@%l vent, such as a
sol vent containing a heteroatom e. g. pyridine in the
Y trire poazesd (@) awbidinglte thminséntist forf mepazing raptanmound of formula (1)

etz rprésahi OCRRE, Roribedes eebcling a dormpouRoiHbrraula AV):
copper catalyst (preferred for T = OH or SH). Suitable
| eavi ng groups repnesented by L include halides,
especial ly bron1de v35 Ror gonmpounds in
which Z represents qg; ceﬁbﬁmnd of formula
(1) may conveni ent y be age@zby initia
preparation of the conpound @@ which Z represents S,

7 foll owed by oxidation of t sul phide to the

sul f oxi de, or the,sul L xi dat j step
TG Gl (6 By RetHoHS v, Drotche S4F e qesiousl defined for
dariraiat (u)pwnma réngapicsuitasie to pBoduce the groug REOCsaske ash dolpound R*-

%i—ll %< g?ri‘v)engntly trlhed%ﬂqﬁ % %Lhtglgg ts?@é&tugﬂlch ﬂ'\ alcohol

per OX e case O
tshivend, @go@ml (ugjlersasigredndiipns ofot exampig/iarine pigs¢nse of an aquecus

%@rﬁﬁﬁé BGcrPa TR RgbrNide, OSuiabig 1ddving Wserbﬁ}eZented t]gy L include

Fresents OCR5R6, conprises reacting a conpound
fglides| esPefigfly-bremde pyiodide. xxy-| . | (Al~ B~-D~E R6 R R R3
Rz 10 (1V) wherein Q X, Y, Rl, R, R, R3, R5 R6,

B i e 0 i i PRt e bRt o gm0

PQ’"G’ rﬁpa%seats SlisaMRZses fpactingya corgpaund B
conveniently carried out in a suitable solvent, such
as an al cohol HO—Q—X__-Y A\B/D\E

Rl R1' RS R2
V)

wherein Q, X, Y, R', R", R% R, A, B, D and E are as previously defined for formula (1),
with a reagent suitable to introduce the group R*CR°R® such as a compound R*CR°RE-L,
wherein L is a suitable leaving group. The reaction is conveniently carried out in a
suitable solvent, such as an alcohol solvent, e.g. ethanol, under basic conditions, for
example in the presence of an aqueous hydroxide such as sodium hydroxide. Suitable
leaving groups represented by L include halides, especially bromide or iodide.

A fifth process (E) according to the invention for preparing a compound of formula (1)
wherein Z represents CH,, comprises reacting a compound of formula (VI):

H—Q—X_ _Y A\B,D\E
R' R'R’ R?
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15 solvent, e.g. ethanol, under basic conditions, for
exanple in the presence of an aqueous hydroxide such
as sodi um hydroxi de. Suitable |eaving groups
represented by L include halides, especially brom de
or iodide. A fourth process (D) according to the

i nvention for preparing a conpound of forrmula (1) 20
wherein Z represents CRSR6Qygonprises reacting a
compound of forrmula (V) : HOQX /YYA~ B/ DBER R

Rz rei
Wheghf QX e FocR B‘Fvﬁoﬁsﬁ Déene.YEn E“tﬁew%ﬁﬁ q o cinsa
it A 18egesh sWiRblesta; iiasiuge e propp JRiGde AR WG

woerkindsis @ suwiaple UsaYinRATRBRAN | examplR diatiqde, spit tE?u Prespnce of a
tatalyst fgr eraopie a Thwis redaiatalyst sichasICai érﬁrleyelc%raﬁs eggction may

Sdtbrdirglyde dppiopastee sol vent, such as an al cohol
sol vent, e.g. ethanol, under basi c conditions, for

snxgpar%c%s %fg?%&)rcg@ge[bcﬁue% ﬁ{bna@t;‘ﬁi%ﬁn grcg?rﬁhgﬁldséfqgrmula 0}
?W'@%‘%’ﬁ?@lﬂ‘ FyFOP PW}H \EI | @es especi al |y broni de
or iodide. A flfth process (E) accor di ng to the

i nvention for prRpaZngQa— Af foornmula (1)
wherein Z represents CH2, coipri gas, reactting a
compound of formula (VI): BE@X&/R111) (A~B .DIl E R
R RBR2358 (VI) wherein Q X, Y, R, Rl, R2, R3,
A, B, D and E are as previougViy defined for fornula

%% w Nr R fr@a@#rﬁs RYI4 b b Ard 4 ﬁrQGtH&‘?y &J?iﬁe@fd?'fd?mula .
Y

?gﬁag%rlf{ sgué%?e rﬁroggcbeutﬂ goué:E% lﬂ? %)e'n H- elareactlon is
FQpvenently, sEeR é’q'&f'” a8 uipble sql o? Exﬁ t V\icg ent, e.g.

diniethyfrmamidet urdee hasie cmc@oss fsar wn@&e‘n Mg aﬂewcﬁ@&@thaéh such
anyotassiunohyliride)l Builabledppirgpgrogpsaeprésented ty Loindudsskalides, such as

Brofffedr ideParid HRethy¥ifsHoh @by Psupsr epar i ng a conpound of
formula (1) 10 conprl ses reacting a conpound of

! rrul VI I o 8 B R@a BOlStVA | )ocess
&/h Iy%n Ig@ inggnti s %
SRR ¢ r%@?%eﬁé@) ?B?Wﬁﬂlhg?tﬁ wnve\ﬁ'w el ?fU“C‘D"a'

geHRRADbI @théOﬂVﬁtStOOdMé@esﬁ?ﬁe '@Wé@lﬂ”@eﬁﬂ‘:‘hs%g b eYFPIenNnepduction,
substitufldne depratettion etd. . standard in the art of synthetic chemistry.

Compounds of formula (i), (1), (IV), (V) and (VI) may be prepared by reaction of
compounds of formula (Vill):

U—qQ— Y A\B,D\Lz

R R" R® R
VIl

wherein Q, X, Y, R', R", R, R®, A, B and D are as previously defined for formula (1) and U
is L in the case of compound (ll), T in the case of compound (lll), L(R®*)(R®)CH; in the case
of compound (IV), OH in the case of compound (V) and H in the case of compound (VI),
and L2 represents a leaving group more labile than L, with a compound of formula E-H or
a salt of formula E'M". Suitable leaving groups represented by L? include halides, such as
bromide or iodide, and methylsulphonyloxy groups. Alternatively, an activated leaving
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15 conveniently carried out in a suitable solvent,
such as an aprotic solvent, e.g. dinethylformm de,
under basic conditions, for exanple in the presence of
a base such as potassium hydride. Suitable |eaving
groups represented by L include halides, such as
bronide or iodide, and methylsul phonyl oxy groups. 20 A

Ve Br ik %%%ﬁotﬁ;@;p@ﬁﬁ? b gedleraddtBierebing i Edtesponding alcohol
ﬂm'@fsbﬁ'rgéy ﬁ% Li %ncf' &(g?ﬁcpésphﬁﬁl it eevind §8Lp may then be
I nterconversion of
@?Piaﬁa gnerata f'nt er conver si on
rocesses i ncl ude rocess uch as i dation,
Semeripie ot oy MBLEPED ?‘6631“-0?'88??3ry?yeEeEF‘!°”s?'a??&’lPPH"ds of
formdlagxart of synt het| c chem stry. 25 Conpounds of
formula (I1), (I11), \/22 V) and (¥l) may be
prepared by reactionYof" formula (VII1):
U QY -e~A BD ~ L2 R‘R‘ %2”) 30 wherein Q
X, Y, R, R, R, R3, A BMan& Rar® as previously
defi ned for formJIa (I') and U is L in the case of
compound (11), T in the case &) conpound (II1),
L(R5)(Re)CH2 in the case of conmpound (IV), OHin the
WREEin @, %W’pﬁuw R¥)and W drk a8 ﬁré\ﬁbtﬁ@sd%ﬂﬁéd fRIBRRA(), U is as
rﬁv:gu ly @é? r?&ﬂbﬁﬁ@ﬁl@lﬁnfﬁ l%??é'sﬁq rHP&fp WH' | Smpound
&ﬁ%‘&“ E£

(?f Y aaH-én L S ? Ftéonl %gqnv?]rae putin a sgiiable S ?Jent such
3%2an Aproticsolvent. & simethyieraamids; i ihg Arerentst of 381 st, for
eranipld smefahyaileoxy groups. Alternatively, an act i vat ed

| eaving 9 group L2 of the Mtsunobu type nay be

Qenpountie df foymula (X} maygindura de rpespaceddiyngadioo ohcdmpowndshof formula

AR PG 32 a0 1 pramy phosgh

rou then be displaced by an anion
E'M to generate the product. 5 Compounds of fornula

(M11) may in turn be prepared b rea&tlons of
conmpounds of f@r_md.a.x-l-)g U Q RR3 Rz
(I'X) wherein Q X, Y, , R, X%V re as
previously defined for fornula (1), is as 10
previously definedghor formula (VI I()xnand L3
represents a IeaV| ng group, wth a conpound of

fornmul a H-A- rD- L2, The ,reaction is convenientl .
whareindgy BuY: R R Kiiand i eargﬁ\Pé‘l"W"“s@lRﬁff"e‘h?rg "ﬁ' dp s as

mreviqushi defiped fordonmmten(Mi)ok “his reis cReeviqusly e peckfor frraulsf (g, and L*
epickerdis e le®inglgycip, Thereactorpigebeveaientht carridayailet inckesuitable solvent,
such as an aprotic solvent, e.g. tetrahydrofuran in the presence of a suitable catalyst, for

example a metal hydride.

Analogously, compounds of formuta (VII) may be prepared by reaction of compounds of
formula (XI1):

3

Rt—— Q—X Y L
R‘I R1' R3 R2
(X11)

wherein Q, X, Y, R, R", R? R? and R* are as previously defined for formula (VII), and L®
represents a leaving group, with a compound of formula H-A-B-D-L. The reaction is
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15 Conpounds of formula (1 X) may in turn be prepared

by reaction of conmpounds of fornmula (X) wth

compounds of formula (XI): Hh "Y~L3 U QXL 4 R R

R3 R (X) (XI) 20 wherein Q X Y, R, R', R2 and R3
are as previously defined for formula (1), Uis as
previously defined for formula (VIIl), L3 is as

&rounients | Yarfled iduedn f #rsuitasiendoivetd, Xduchaasl dnt aprotic solvent, e.g.
difrBin gﬁcﬁﬂgﬁmfdﬁ it fﬁ@:ﬁ gn&r & %%untég@cartéfﬁ@ tfbrcéial‘nﬁle a metal hydride.

conv nirently car in a sultable solvent, such

a@un@? 5@!{5 n‘fulaz ﬁ!ll Iy g@y in tﬁrngoeI dr Jr@%ﬁrregét}éﬁ %Ffdrﬁbguﬂgst %flformula

ence cat exa
detu@pmewmaffggm@wv) conpounds of fornul a (V1)
may be prepared by reaction of conpounds of fornula
(XI1): R@XH YL3 RRR/" 3 RZ (XI1) 30v\here|nQ
X, Y, R, R, R, R3 and R4 are &d ¥ l'y defined
for formula (VﬁT‘%ndx'@ represe gavi ng group,
with a conpound of formula H A BRD-R' H’h@reactlon i s
10 conveniently carried out in a SUIt bl e sol vent,
such as an aprotic &Y vent, e. g. Y)hylformam de in
the presence of a suitable catal yst for exanple a

\ggra;h awd m’g déwR’ @mbmds“ ae aﬁsq;rrmmecy(déhdf:ed fﬁ‘ﬂimfnﬂg tiLhis as

iBURPEERED B roraRfel ('X‘HP Bl 395&?% Gvih® GfBbba The reaction is

G Thsompune % B ot i o
CﬁPé lesata

Ay I Fpa refapiree.
formula (I) L3 is as 10 previ ousl deflned for formul a
Cothpgundsuotiformule FBEERtR-la R'&Hi ﬁhg:RéiR oluR‘Crad, Head-AdhD-L2,
9, PBRXIEN RN TKIY) @i kndeth Gruihay be prepsrédarbra holi eatpounds by

PEBdPRmiiar BRFGRLIskilsOh ¥R, €. 9. tetrahydrofuran in
t he presence of a suitable catalyst, for exanpl e a

OB K o BB 4155 Rl PGB RE YL B BT may e
serxieyabe(fxr Pry onmare HKithpse HUPR 1o AR PEetRd, disiag é G5 MOfe steps of
the eynthesinaf acompoundd fdspula (1). Suitable protectlng groups are known to those
skilled in the art. Protecting groups may be any conventional protecting groups, for
example as described in “Protective Groups in Organic Synthesis” by Theodora Greene

and Peter G.M, Wuts (John Wiley and Sons Inc. 1999).

Enantiomeric compounds of the invention may be obtained (a) by the separation of the
components of the corresponding racemic mixture, for example, by chiral
chromatography, enzymatic resolution methods or preparing and separating suitable
diastereoisomers, (b) by direct synthesis from the apprepriate chiral starting materials by
the methods described above, or (¢) by methods analogous to those described above
using chiral reagents.

Optional conversion of a compound of formula (I) to a corresponding salt may
conveniently be effected by reaction with the appropriate acid or base. Optional
conversion of a compound of formula (1) to a corresponding solvate or other
physiologically functional derivative may be effected by methods known to those skilled in
the art.
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met hods famliar to those skilled in the art.

Dependi ng on the identity of the group X, group Y,

group R2, L, L2, L3 and L4 it may be preferable for

one or nore of those groups to be protected during one

or nore steps of 20 the synthesis of a conmpound of
formula (1). Suitable protecting groups are known to
EQRSRINGK bt +o%alulb Nt 88 Lsefllr Bf B! trd¥mért 1 Ry BaNditdhs 8 Ywhich

gﬁigi\fcr?rr f rﬁ% n?%é?l‘b?r%{élrﬁge NaBide anQﬁ Ieés%@%@yiﬂsthe treatment of

ani c nt hesi s’
S e 2o e 1 dar ¢ DT hest
and Sons Inc. 1999). 25 Enantioneric conmpounds of the
Exaviitsi b ihflambhaliry edndiionseshd Aloitamuhé gissrdparimivhieh thef coipeunds
&Qﬁ@ﬂ@&msﬁ h&Ve 5 tﬁt@rt{eﬁm N ihQGRAiSe b bIURE reshifdtory tract
éngfng %hm ¥|n<9 I[er uﬁm@gtlﬂnﬁ% redctiont Etﬁ: fibrosis, bronchitis

d
bt R ing syt it oo s
rEsRifRarhaistERss Syirome ARDS)r %WO@Q atr'mpfr?gv Wﬁ?'ewa ns rhiRftis gndpper
nesqitatody traetsoftameaton tisoeders (URID), ventilater inddesdaling djwswssilicosis,

Pulmbrizes esartRRIosis D edio gty epulnddhatis ifibgsishi brachopamendry . dysplasia,
é?é?ﬁ'lh@né‘b %Uﬁﬁfo'ﬁ'! QRhtks, dsteS4FPAE)Anfabtiduer dRkkifs, (Pdsbriatle arthritis,
t?a‘?%r%ﬁlé %R %b?ﬁg Lrg{gﬁy Re‘?tjglgét’ ?ﬁ\ggo:ﬂy §o&g aﬁfﬁfltfscérﬁl:jprgéfhetlc joint
(I U gy a0 BTN R SR oy IpEimgty c6ilons, e
%@'?@Q/ﬁ%ﬂ?ﬂ@m%?%t é"t?iYerE?PF\’ér o pﬁWF%‘?eogll?}ﬁﬂ'sy tendonitis,
teovrynditicafibrdewalgiatsyndsomegng ether inflameatony conslitinns) assegiaied with
ligamiehtoge ssiain et régional imesauldskeldtal i onfladsnaéry fdisonders of the
§dsiroifR¥1inae trH&eE@ ulceratiVe Bolitis, EfeMRAGtisO Trating @igstde] infidBmatory
%d?lve‘f‘ﬂ'sg es.| i fE Bév%nsﬁ']{ drdtRe &l a{gﬁ'ﬁ@l &\Q@ﬂlé’g&ér’8§§esy¥\@h'ﬁéiupus

benetf i Ci ecl.a

LNt a
PP Rea e R s Simint Srccrons i atEfmyfe sncsphatomyei,
L2061 BN ENIRBINERIHANG MEIRIRHF: e?rzfﬁg'nawa'ng&mnﬁwaﬁéme breast,
chilero refiym, 1ung, kisney) aviaw, elompelunirsus, BNGrRS. livefe A8l dafyngeal and
ﬂsraytetepmhlandsmaldcyte lmad ehrooic Hukerhibgudriedomal Idisgesed nswedagenerative
@fedsBe AIAGIRIH I dSaast,” PalkinsSAIE NMisRas@ S EfIRBsY | MGsdkdidageneration,

iﬁﬁ%ﬂl gi‘éfﬁld ngﬂﬁﬁ%e?é’fsmzﬁ'& He @Fétlh rr%\ﬁél%* Ee neratlon ocular

i

Bl R, s et abi *‘% ol @5 JepT s pos
asionr AoGF iClonss SRSy aF Ryl s drofts, tubercuiosi,
wpmtmstwah #1d envpiageni orgAnFing tﬁ"§UfB‘Pfda Ubstariah eningitis, systemic
cb@iia, boeyiatseemidaryrio irfetion o palignarmy deackexjafRicbhdary to acquired
Lk | ddfigiondy SyHERAnd YRIDSH, Ninslaiya, 18prbé\G Qsibismanidsis, Iymar disease,
Ghéd oq riis, d l&ﬁ&ﬁ%é’i&l@%ﬂ@?f@&% Sil&rmads®, pancreatitis, hepatitis,
?r'rng%c % ggﬁ]?er# that &?a{tead wnllﬂqﬁ%ﬁéh& rﬁ/& trauma, inflammatory

g S D ety st sk S m ok o Systermic
yagpitis, azaamtlafrqemegha rerpmesiss alfiprrscierasis. [RSIRNgSinrreparugipg injury,
plagbep roakifibationc yricatditisf aaneutyem. gtroke, aolotosayy hgpdrtension, left

epriedt letrioBel®gnd GBarbfalivreul ar i nfl ammat ory condi tions,
e.g. 15 herni ated/ ruptured/ prol apsed intervertebral

Siisggfseg %P&'En%fﬁgl in@i‘gsﬂn&hée Cbsﬂdaggiiﬁﬂiaﬁ'nmatory diseases of the respiratory

tract and joints and vascular diseases.

It will be appreciated by those skilled in the art that reference herein to treatment extends
to prophylaxis as well as the treatment of established conditions.,
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tenosynovitic, fibronyal gic syndronme and ot her
inflammatory conditions associated with [|iganentous
sprain and regional muscul oskel etal strain,
inflammatory disorders of the gastrointestinal tract,
e.g. ulcerative colitis, diverticulitis, Crohn's

di sease, inflammtory bowel diseases, irritable bowel

BEe SRR ROAIPStd fukthér asPett bf 1k fvetloR r0inthoudy tfermiuta (1) or a
iryoRoEy SX AP IOMre (LRHAUEE inedithed! TTUNE
exocr P no aa , au

ol mune encephal onyelitis,

di abetes, tunor angi ogenesi s and net agc{ 33Ls cancer dof
Asrording tRGNetRPCISRBR! B ifYRRtQs) diets 1s provigegiine [igh o g, yompound o
formiga (Riod mephysislegically aecepiablh degivative dherpaffer thesmanyfaciyre of a
DEditamén foy trgdeatraemd of ipfapsbatorg comditloas onaytoimoune disorders.
chronic | eukem a, periodontal disease,

I%%Rﬁiquﬁgﬁér tiv¥ @spett BRASIE prouéd 8infBthodSiofing S@afhent of a human
o1 ARG SURgs! PAIENG ol o SHeRopulé 6 S SRR ubraef'or an
pRRTITRIGE SRR, HOICR e RAE R A miBGrig (o Said fuman or anima
sublechamatiective amewt of aswmpeushofdpra Bk or & ShysigiRgically finctional

dsivetvpdheredi s, graft vs. host reaction, allograft
rej ections, sepsis, endotoxem a, toxic shock syndrone,

TP ESPUUASE SccordiRU@! the RfvBARhirhdyabe RRFUISIEY RéCPRAISration in any
go;‘ng%ﬂé(lﬁ 329 dHASHETDE fion %géf&'é'a?slo ibBRe D Withih s sSopelgh S nfaceutical
FRMACSH

, ccachexi a secondar 0 jntection or .

05 SR GOMETRINGe | CPBRLR AL ATy UL O i BIYSsipgiRlly, gaceptable
derivalbiectherpot Jasgie el dasible, | i @, MOk, PBYsiplogically acceptable
tieestewacaragrss, Lynme di sease, gl onerul onephritis,
gl onerul oscl erosis, renal fibrosis, liver fibrosis,

PRAE §LAtd bloVided'8 RAddetd for prePBRHRYRICH laQShiafmadadiidal fofm@ation which
w@érisggﬁﬁm qﬁeeﬂ P%u‘el:hs' nf Iparmatl on and/or traumm,
rnf' anma orgy 7

seases of the skin, e.g. dermatitis,

dermatosi s, skin ulcers, psoriasis, eczenmm, systemc
Vizes corhpdiings avesding a0 thieimeerttiom mayh farndxesiple, be formulated for oral,
AhAed, asdnas A Stofical] BstcSN pareeral SirethLaintinistration) yrefeibly for oral

Q&rﬁiﬂi‘é@at%ﬂ! cification, nyocarditis, aneurysm stroke,

ul monary hypertension, left ventricular renodeling

and heart failure. Di.seases of principal interest,

Tolisthaed cansties fft o9t PRmIRRip iy coplEonpntiopal exclpients such as
bieding ragedisy for taxampleasiiiug. AOAEi3. aelating £omitplatragacapts gaucilage of
dirch celiuloke loe pafypingcpyatolidbnby filtdnn Jer skampie dadtose, eicraenystalline
tdIRfosé, Bugae Mfze RTaRdN) chiRiub Sritispiitd of sbreisiSIubiicants, for example,
RGN ¥lesrfs sk RR), W€ pdiyelyfREIgREI 66 biffidd; Idkieehrants, for
g)ga eo'ée%'p%%%? ﬁt"agczlh-rvgors?alr@%llc{asg UsgudiBFnS%r' d&gﬁ?gtra?chlf %{j:’?ié; ?r wetting
BIFFLS B gP S PR SHPLBP o B hila ey bt Falea o (gdinods
wall kswindn the artaReabliqkicriepasatinns may be istha éarmef, ferfxample, aqueous
bnaily sUspEnsiond) soletions, gndsipake dyrtpseonadivirso br gray beprasanted s a dry
brofigdt nful @orstijution with plister of etor 3litapleacartgd defose use. Such liquid
ﬁggfr‘ég‘&ﬁ\éﬁyﬁﬁé{aﬁggﬂ?ﬂoﬁfég}%%Eﬁiﬁé&%sﬁ{nﬁ?g agents, for example,
g0 icﬂt' 5Gr |au | i|°m”fuﬂe TS0t ders ?n a’ rrto%metlg)yrl Ce”u.lo.se’
cpap e lugss Alimup Seetie 8 i Bisrogealse P lars ppusiving
agents. fenexasrrle, Igeithin, sorbitan mono-oleate or acacia; non-aqueous vehicles
(which may include edible oils), for example almond oil, fractionated coconut oil, oily
esters, propylene glycol or ethyl alcohol; or preservatives, for example, methyl or propyl p-
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or animal subject suffering fromor susceptible to an
aut oi mmune di sorder or an 10 inflammtory condition
whi ch net hod conprises admnistering to said human or
ani mal subject an effective anobunt of a conmpound of
formula (1) or a physiologically functiona

derivative thereof. The conpounds according to the

hyAYSObdr2B8atBR Yor P&orbier 484, attRd pfephraBSiy Magt 4186 | 2ftaim bammet salts,
ﬂa%gﬁrﬁ-@vgd%ﬁ?h Iaﬁ@é‘r sm?é'a%nfgg %ghrﬂé’ &\ IndAnitdhedsSoBFdpridtk S O

es W I'ts sco arnmaceut1 cal conpositions
conprising a _conmpound of fornmula (L) or a
BePRIUBHS GFEAHing t%E‘@éB‘f%B‘P’bf‘”é%q"?a{/é‘t"’%‘%{'f’tl‘?é’r@@f be formulated as
cregrps. gels, oinfmenissorietion®or a6 a tansderms petgh.eSuch compositions may for
phyrpieolbe Foralldtyd adibeat abuepus dorl oitynbaseowittc dhe iaddition 20 suitable
thieR&rind, Sgetlng 0 eﬁfu%WiQ?%dstébiﬁHir%Q afispefsitig, PUEPENdingg apuich calouring
ceutical formulation which conprises nmixing the
inmgredi ents. The conpounds according to the invention
may, for exanple, be formul ated _fg:rF oraé Al i nhal e'd,I tai
Lotiops gy ke fopiatedayith ay,aqugpus prgilkRags anc will ip grqeggl also contain
entnermiase eetisifiing ageatsestalisingragents digpersing agents, suspending agents,
thbkemingsageatsi, omcololend ageptsatiey ey alse sorflain apreservative.
adm ni stration may contain conventional excipients

PACHLcRS adphifStidin A6 BbPpositBhs ey BkE trie fo. of AGEELS Br lozenges
REhALED in SRUEEON mahp@gacant h, fuciTage of “starch,

ose or gonV|ny "pyrrolidone; fillers, for

exanpl e, lactose, mcrocrystalline 30 cellul ose, _
Theya9mpavady enay Asgr kenforpulpled @ SYPRASHPTIES e 0-8r CUUFIBNG Gpnventional
Supppsioartisses §unh ae xarnal eifter aratheeglyceanides.ear at e, stearic
acid, talc, polyethylene glycol or silica;
> | BIMPERS SocofdfMy toCHRMAVENIoR Fhay QIset B¢ Gormulated for parenteral
&4 rﬁlﬁ&%t%ﬁ I\ B3fs ﬁ\ie ki#%r%ntﬁw&%ﬁﬂ?ﬁ%ﬁ%ﬁ@ mg#/ Kﬁ g}egé‘r'it%]in‘lfnit dose

Hn& aentg é:fﬁ a3 SO |t.1m aulrn?‘/}ﬁ.su Ere}/\f@' ine or in
(o8 fof DRAGE FomBoHRRy VAR IFHI YRS IsioRs aE PelEd Ythgss,
miiticdeee gentainere with Bp geded RipsepHve: iTHR SOTRRPIIGRS MAY {3kg such forms
a9 Eohutimhs, $uspersicanpdresmuisiersdnRq8SHUsror giohypgqeenyip vakiciensand may
Sonltai if@iilateynagentoiach ay ranpoxioants| bufferss antimicroblal agents and/or
RhRAERA6Hing Bigntsl! WiteRERA CihefRtiveCingRbiehtuinh? Be M bdwder form for
(sl 99Eéita%%.*éb‘ne@"*'r?ze-\ﬁi%Eﬁ”@%ﬂ&%ﬁ%ﬁ% 5w oy
%lﬁip[r?s\‘;ggmgtﬁ gRyY é)g AL %cﬁﬁ)r ﬁl@wgaa é"?{i , pofngtler 8&%}}%?“_&}“10 individual
glerilp icepspingiran By filiRg A plerilecolufion, aseptigally ivR eack foatainey ARt freeze-
deingt i n, hydroxynet hyl cellul ose, carboxynethyl
cellul ose, alum nium stearate gel or hydrogenated

Eﬁé kiihﬁrn?}a%&&:é:ihlgwgﬁsggaggjé?gggezgg\ﬁe% Cg%b_"nti@i(@:ﬁw rglgo be used in
inglio witz }Eu fap g ik pRGHELi ﬁm‘ﬁ%‘ﬂi Q'&ﬁ’yﬁuch as
veni cl es 1,C I ncl ude e Ll s),. or° ex
Sf;ﬁé?ﬁ Qs te.g g ﬁss%ea{’fgawegs-omﬂmzﬁ‘?*r“%ﬁ fropBhp(gy fichietasone
fyFetsy | atecinnigneAcelonidg 1f pudegopldRb e NBROSHEge SO \Faimoglycate,
fiesoceoralraedium, RBEHY Inhigitorpr leyispiriepe anRgenjes.dx&RrSrantrgoaists, INOS
dhibsars biryptase iatd elBsase inbibitoa) badae imegrinadrdayooistst andradenosine 2a
bytnised)) orl eta advdnaifid!ldgBlls @OEOWET Simatebl,0kalbERbIC Torfdterol,
RUSRIG dretedbutdRENiddOldits? thePd® QP drnlinfactive agents (e.g. antibiotics,

antivirals).

It will be appreciated that when the compounds of the present invention are administered
in combination with other therapeutic agents normally administered by the inhaled or
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Compounds according to the invention for topica

adm nistration may be fornul ated as 5 creans, gels,
ointrments or lotions or as a transdermal patch. Such
conpositions may for exanple be fornulated with an
aqueous or oily base with the addition of suitable

t hi ckeni ng, gelling, enulsifying, stabilising,

iBtraHasd Toute, thaLihp eedlita , phamacouticabtampoisition My diet agminigtered by

i thgﬁﬁ pﬁ*aéﬁa”ahgulated wi th an aqueous or oily base
AT P TR GEREr Al al so contain one or nore

enuIS|fy|ng agents stabilising agents, dispersing

E&fpHuBds %ﬂ&ﬁ@ﬁmeﬂﬂ:naﬁﬂw@nverﬁéﬁu?W‘laﬂr@m&gﬁéﬁ $n abfounts of, for
fér br(‘)g 398 é i&#\ e%?a 6"1%@5%9/@ body weight, more
oy 5oL T

@Yf ?éniﬁouﬁaéoﬁg{/ tb IVﬁn more than once
%ﬁqua\taéed't fovine e At a8l ThRRFRSSS 9P end on
thaygea@cbcmltm ehthe getant ard e ppdisiiaoLeLf aem@ls raﬂon Chose" and
Wi Diticatiyrig at thevdisttation af the sitgrdestiphgsigialhases such as
cocoa butter or other glycerides. 20 The conpounds

I@&Q%éyk{bgiat %ﬁé&? dr@\éﬁﬂédtﬁ‘wﬁab{ #lcsRphind’ 86y &5 thedpresent
E ﬁ'f on is @mlsierga lrd L 8@ Ot %19 RAbtSrahgd ection or

asion an presented in unit dose
form for i nstance as arrpoul es, vials, small vol
Gomppsndnef the ipvastien mayPesipstes dersin o aeivitnin) quqﬂ'a%@ with the
foltowiray assays Wi t h an added preservative. The
TRNMRRdstEM r;ﬁeprmsysdbakﬁe sieed irf GEMBMPAS a56hyisi RAM-Gly-Pro-Leu-Gly-

%&%ﬂ%ﬂ.ﬁé ARPLysPrf Wh%SFAI\W ré&é&@u%bsc&bommré’éwiﬁoym TAMRA
rggr l{tg ?eg)%ﬁ'n ﬁnlp rﬁngr(% r%/ (r@s@oqg%slﬁ lég proteln

AR PRI 5 §?’1 o gré'hi’fs ﬁS° Pledpoidon hsips 3 igred i fepesnivated
sofiype cHrdert derejurioe FARTIHeRfd &M saﬁw'ﬂ%rhydreemeftqea ut | Fifzyme was
refolded ants active idre iv el lyl directalilgtiondnte pssay regsiiensg dhe Kt &b reactions
arat @h, inb RUMICSrame blatkequire 383alell dplptes,s eadhaivieth nconthidge 2 uM
RIbSIPAL S dRY eddyikel 4Ha Podat RIOIUNMEINRIBNS SR S8 HAPHEPEK! pH 7181 950 mM
Nélﬁ t’ rqwlaéaCIf tﬁh\h 1%r%i\:.:‘: B%tn%l Wﬁ?SOEnéf o bblbbn @o?ﬂt% %ﬂtllo?wells

gy : i
GBI} PP T tphe, NogaYe ool HSIF 20E,HLBAPY oy NG el ippRnising the
ERTA ﬁeen EPR PEJAWNR DY PHNG @nyER.d Rqact'oear%? ingubated ff ambient
tetnhenaturd dorarOutrire there avanchéd by dieaaddition of 15ul of 100mM EDTA.
Rrotiict forbfaninteatly waly Brjuantified oy measurgy fidumsssérese aviitisa Molecular
D&icds AdgubiiCasha %x&fa@@r\ Wl@ngtlb%'s@ﬂai as qing and the emmision

\géx%[eﬂﬁll\tgg%(?n regg‘o f?r Jafch@ﬂﬁd {REH8fEnNt inhibition
@ﬁbﬂﬁa f:h @g@gor cowaea&%h =(l- eEﬁu }s the mean of
the @R%Wel °@ﬁt§°'&rﬁ“§ esme ). theqciting the %l vs.

lthltomlqoocmtratwryﬂt algt@ mc%leAa&My@+|((ﬁm]'m>1)orn§erebétna the lower
asyinptitd, B i thicapper BdptatedCadiha iGiinaludaandid érthe slspg factor. When

RebAiInAiE Q8&lyIEdmpRURdY oF EkaHSbs Rt Bahd#RESIelow 100 micromolar,
sal butanol, fornoterol, fenoterol or terbut al i ne and

salts thereof) or antiinfective agents (e.

Hiftinyangen way be dlgsteatad Ry re@r@fe tq the "PW'“B@X%[B%F%(‘!‘(“&P@WU“ not
bencrnsinvredresteHinitationtberatds of t he present invention are

adm ni st ered

General Experimental Details

LC/MS data were obtained under the following conditions:
15
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in conbination with other therapeutic agents normally
adm ni stered by the inhaled or 14 intranasal route,
that the resultant pharnmaceutical conposition may be
adm ni stered by the inhaled or intranasal route.
Compounds of the invention nmay conveniently be

adm nistered in anounts of, for 5 exanple, 0.01 to
100 nm@okgnrb 8dgmved.@rhin, 1D pduad ABZAALYWS0. 1 to 25 ng/ kg body
wei gtﬁdwﬁaggﬁmmgferabl y 0.3 to 5ng/ kg body wei ght,

The corrpounds ‘may be given nore than once daily to be
equi \llaeailntlvbkumh@ltot al daily dose. The precise dose
wll [.np ¢rse depend on the age and condition of the
pat| ent and the particular route of adm nistration
ches &V BetectiopiRange)|2(1p ie3¥NP be at the discretion of
the attendant physician. 10 No toxicol ogical effects

re expecte np accordi.ng .t he present
€ RO | onArg éggﬁﬁ"ﬁﬁcﬁ"@re r}ﬁdT tﬁ“’%’?ﬂ‘f)ﬂpﬁ%ﬁ{ % oned dose
range. CoRp®Rindsetenitrient0.0p%&RimisACHay be tested for in
vitro activity in accordance with the 15 follow ng
@adint: TheTifnkuor escefd, pepti de sulBgwrate used in the
MVP- 12 ass(wo I's FAM {doy- Pro-Leu-Gy-
Leu- Phe- AI gV 9- Lys(JgMRA), where f~AM represents
car boxyf | ‘]o%?e]scel n, @nd TAVRA rep 0Ssents
t et ramet hy odam ne: MWP12 cat al y1t I'c domai n (residues
106-268) prelein wad expressed in%. coli in the form
of insol ub’ .8 i ncl usi ¥9 bodi es & stred in concentrat ed
20 sol ution under denaturing conditions (8M guanidine
hydrochl ori de). Enzyne was refolded into active form
1l € i
g’i““ﬁ%t‘ee%‘éf Hork e o 1B MR R 3Bk GRS irgfieta 400
ﬁrcwgptlomﬁ ®4tes, each wel | contai ni ng 2 uM substrate
20 nM enzyne, and 0.001-100 uM i nhi bitor, in 50
Exarmde pH17. 5, 5-Bpbemir-yNe{3-(1. 3tdoxemd Bdtbygro-2t- l&%ﬂ%&?«yl)ethyll -3-
W dfoxyddnGirldieScidand 2 % DVBSO. Postitive control wells 25
contain no inhibitor. Negative control wells are
effected by either pre-dispensing tthe EDTA guench
(see below) or by om ting.epypei Baactions are
i ncubated at anbient t énpd P"120 nin, then

guenched by the add . 100nM EDTA.
Product formation iin gach well is quantified by
measuring flourescense with a MBR€cUFar  Devi ces
Acquest. The excitation wavel engt i='s set at 485 nM
and the emm sion 30 wavel enght is nM | C50 val ues

wer e obtained by first cal cul ati ng"The percent
inhibition (%) at each inhibitor concentration (%4 =
Af8ss{uin gHthaOR)de( (€B-ra, o0, unwijavas aBded iv onb@orieato astirretdiselution of

NegimethiRtgent rol s,  anh-Kighdn§lyll-02{[4Badihyidxy joRenyle@ey}%g)-2-{2-
Qﬁfl&]lféayl) Jx? %giﬂénﬁgtet(b@4 Hg, 88 umol) MkiRietYformamide (0.5 mL)
t

n 0
%I rcr_?; ﬁ )C]Zuy resujtin solg\tlon w?snhealted at 80 C for1h
4 mmt nco ed rat

The vo(?atl?es were evaporated a nd the residue
taken up in dichloromethane (0.5 mL). Trifloroacetic acid (0.5 mL) was added in one
portion and the resulting solution stirred for 1 h at room temperature. The volatiles were
evaporated and the residue purified by mass directed auto-preparative HPLC to give the
titte compound as a white solid (6.0 mg, 27%). LC/MS: 3.43 min; z/e 444, calcd (M+1)
444. 'H NMR (400 MHz: CDCls): 7.85 (2H), 7.70 (2H), 7.55 (1H), 7.50 (1H), 7.45 (2H),
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asynptote, B is the upper asynptote, Cis the 1C50
value, and Dis the slope factor. Wien 35 tested in
this assay, conmpounds of Exanples 1 to 12 had | C50s
bel ow 100 micronolar. The invention nmay be
illustrated by reference to the foll ow ng exanpl es,
whi ch shoul d not be construed as a limtation
1.5€ (18,07, 25 A HGENSS| f’“’ E@lqm)rrzms giH)De B Hy 2.20/ (W8), @au5y1H), 1.90
%gfe obt ai ned under the fol | owi ng conditions: 15
um: 3.3cmx 4.6mm | D, 3um ABZ+PLUS FIl ow Rat e:

3m/mn _lnpection Vo RI 5

SRS | i PR BT30S R SRR YRy -
Wiy )ethylremtangic asidmoni um Acetate. B: 95% Acetonitrile

+ 0.05% Formc Acid Gadient: Tinme A% B% 0.00 100 O

0.70 100 0 4.20 0 100 5.30 0 ¥%09 5.50 100 0 10

"HNVR spectra were obt aige ‘

Br uker - Spectrospin U trg
Exanpl e 1:
5- Bi phenyl -4-yl-2-] 1, 3-di oxoo thydr o- 2H-i soi ndo
| -2-yl)ethyl]-3- hydroxypent anoi c%gj 1I50H00CH ON
O Pot assi um phthal i m de (8.8 ny,” nol ) was added in
one portion to a stirred sol ution of

ﬂreﬁ%a %gﬁ%nﬂnﬁkg‘@s reaction s?quence to example 1. LC/MS: 2 96 min; Z/e 423,

({[ 4- (et hyl oxy) phenyl ] met hyl } oxy) -
(et hyl sul f onyl) oxy]ethyl}pentanoate (28 4
,SOImmI in dimethyl formamde (0
amdged at 51Btﬂbﬁ$>t|'éﬂb§1h&<ifa¥)/ez Wﬂﬁéﬂﬂrﬂ@éﬁﬁrq'?f@ %ﬁpmmwr'm'dm-
MEH) ﬁ)eﬂiyl&szntﬁnoﬁ@cﬁ for 1 h 45 mn then cooled to room
tenperature. The vol atiles were evaporated and the
resi due OH O

Elm OH
® &y

Prepared by an analogous reaction sequence to example 1. LC/MS: 2.98 min; /e 423,
calcd (M+1) 423.

Example 4: 5-(4'-Acetylbiphenyl-4-yl)-3-hydroxy-2-[2-(3-methyl-2,4-diox0-3,4-
dihydropyrimidin-1{2H)-yl)ethyl]pentanocic acid

A solution of 3-hydroxy-5-(4-iodophenyl)-2-[2-(3-methyl-2,4-dioxo-3,4-dihydro-1(2H)-
pyrimidinyl)ethyl]pentanoic acid (10 mg, 21 pmol) in dimethylformamide (0.5 mL) was
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taken up in dichloronethane (0.5 nL). Trifloroacetic

acid (0.5 nL) was added in one portion and the

resulting solution stirred for 1 h at room

tenperature. The vol atiles were 25 evaporated and the

residue purified by mass directed auto-preparative

HPLC to give the title conpound as a white solid (6.0

$ed 27 Y pdrgri\@a Rixfbide Bl Pacetjisenddrbboropicdid((Wedng, 25 pmol) and
z‘ OW 8 % 33%\#4 d$)5|n(g@mntﬂm?&ov‘a@b')reactlon vial.

g;%fpﬁd 7! hg actlfn 9’@ 3&%@ W?C ga{a‘% 5.%1(:16 us?ng ;h;r::tah'

rmesisewlcroxvaw r%\cmd%ﬁyolmg [ﬂzi \ia V\f%tf’ﬁwﬁdzﬂ"d tog epnipnis tered
thetiubly d Vétmammam g filteStulbé, 2¢dshing Yhet fittet ¢ake mith msthanglciy! ob). The
@ratWaMadorMaQi fPeapauled rbyidewas plirifigo using e@ss idbected auto-
Qﬁ%@e@é?see ﬁd’?@'l#&: to'-é%eMﬁe thle LBmBbikid (B/0Emd 264 %) HE a white

L e D

1?@5(?“)136@ )epared by an anal ogous reaction

sequence to exanple 1. LOMsS: 2.98 mn; z/e 423,
Exadnisle (5MB1Hydfakg-2-[2Q3-metnypl,8-dibxo-3,4- d:hydropynmldm-'t (2H)-y|)ethy|]-5-(4—
@m&ﬁdm-&@%ﬁ% bétgnid acfe Y1 ) - 3- hydr oxy- 2-[2- (3- net hyl -

di oxo-3, 4 d| hydr opyri m di n- 1( 2H) -yl ) et hyl ] pent an0| c
acid OH 0 OH I ONNI Y/ /dy 0O O 25 A solution
of
3- hydr oxy-5-(4-i odophenyl) - 2-[[2-
4- di hydr o- 1( 2H) -

- &t hyl - 2, 4- di oxo- 3,

Prepared by an analogous reaction sequence to example 4. LC/MS: 2.27 min; Z/e 425,
caled (M+1) 425.

Exampla 6: 3-Hydroxy-2-[2-(3-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)ethyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yllpentanoic acid

Prepared by an analogous reaction sequence to example 4. LC/MS: 3.28 min; z/e 506,
caled (M+1) 5086.

Example 7: 5-[4-(1-Benzofuran-2-yl)phenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid

18
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pyri m dinyl)ethyl]pentanoic acid (10 ng, 21 nol) in
di nethyl formam de (0.5 nL) was 17 added in one
portion to a m xture of p-acetyl benzeneboronic acid
(4.0 ng, 25 nol) and fibrecat FCL001 (2.71% Pd; 8.3
ng, 2.0 p.mol) in a Smth mcrowave reaction vial.
Agqueous sodium carbonate solution (1.0 M 53 L, 53
prol ) was added and the vial capped. The crude
reaction m xture was heated at 150 C%or 15 min using
a Smth 5 Synthesiser mcrowa cool i ng
the vial was opened and the fi ed through
a Whatman 5 Mfilter tube friter cake

wi th nethanol (2x1 ni). #Thg~ Pi'ltHat € was evapor at ed
and the resul ti g ey s purified using nmass

di rected auto- pgepapative reverse phase HPLC to give
the title conmpound (6.0 ng, 61 %9 as a white solid.

LG Ms: 2.82 nmin; z/e 465, calcd (Mrl) 465, H NW\R £400

Rz : SEMBO- degf:  82-{Rx 1 edipxpr)). 3-dipydro-2(sisgindop2ghetpyfl-§-hydroxy-5-(4-
ad3phengiHpentandiSacdl s mg3 57 OmoB i) dimethgirdride (20 80.) was{pdded in
3néQortibR kD a ixtdR dflbbnzofurdkE2-(1BtMdnic hcldQ1{ Tid) .70Ewotparel fibrecat
£C1001 (2.71% Pd; 20 mg, 5.0 umol) in a_Smith microwave reaction vial. Cesium
Larm g ’EXY.%}%H% R Whe chféa%c[ﬁxfﬂ'g:’wﬁ‘i'c hevidr PRY tiudh Yhaction
n- -yl) e -5-('4- pyr 1 m di Nz e [ ) pent anoi ¢
mbxtyre sdqa@dd{ﬂ (P\| or,\] 5/ in\gSiQg 4 STltl ,S?n e Ingggy%vg réactor.
B aspolinthl SGoualr eWRs | BPPNSHqARAC ethe 0 GORIZRISI Paltitiopey \/Retween
eftianafidichlardreetiar®, (10:8Gil 10dni)vnd jpquersis hpdroghierigsicist iution (2.0 M;
30 Iyl kg -cRgdnit fiAise™ial sepatatéd cino iterad dhrolighyal Woasmams giM filter
'Eh‘bll.( @é’thrﬁéltpu,eﬁltéY 'c;k'e@_vi%%ethanol (2x1 mL). The filtrate was evaporated and the
gsHti]é# IR0 oA PG WAss Hirdlib P SMb PRPakatine Fé@er@s" pHaddhPLC
to give the title compound (3.0 mg, 12%) as a pale yellow solid. LC/MS: 3.69 min; zZ/e 484,
calcd (M+1) 484. '"H NMR (400 MHz: DMSQ-de): 7.80 (6H), 7.65 (2H), 7.30 (5H), 3.65
(1H), 3.60 (2H), 2.75 (1H), 2.55 (1H), 2.40 (1H major), 2.25 (1H minor), 1.85 {(2H), 1.65
(2H).

Example 8: 2-[2-(1,3-Doxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4'-
{triflucromethoxy)biphenyl-4-yljpentanoic acid

o} ‘
F——+
F
Prepared by an analogous reaction sequence to example 7. LC/MS: 3.72 min; z/e 528,

calcd (M+1) 528.

Exampie 9: 2-{2-(1,3-Dioxo-1,3-dihydro-2H-iscindol-2-yl)ethyi]-3-hydroxy-5-[4'-
(methylthio)biphenyl-4-ylipentanoic acid
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F+F O F 25 Prepared by an anal ogous reaction
sequence to exanple 4. LOMsS: 3.28 mn; z/e 506,
cal cd (M+l) 506. Exanple 7:
5-[4- (1-Benzof uran-2-yl)phenyl ]-2-[2-(1, 3-di oxo- 1, 3-di
hydr o- 2H i soi ndol - 2- 30 yl)ethyl]-3-hydroxypent anoi c
acid 18 0 OHN fl~ ~ OC]—IOAsqution of
2-[2-(1, 3-di oxo- 1, 3-di hydro-2Hi soi
hydroxy-5- (4- 5 i odophenyl) [t anoj
mol ) in dinmethylformam de (¥ 1 Y
portion to a mxture of -benhzofuran-2-y
(11 mg, 70 p.nol) and ec® ¥C1001 (2.71% Pd; 20
ng, 5.0 pnol) in ~ i crowave reaction vial.
Cesium carbonate 125 nol) was added and the
vi al capped. Thescréde reaction m xture was heated at
150 C for 15 ninl using a Snith Synthesiser nicrowave
reactor 10 On cooling the vial was opened and the

b tbsy mﬁ ngeé*?éicﬁb%téfﬁs&cewstemab /ﬂLeJM@rsmema% 490,
E:é 1,1) and aqueous hydrochloric acid solution

(b The organi ¢ phase was separated and
filtered throu h a Whatman 5 Mfilter tube, washin
Example|10e3- (%-&Yé"%'nhﬁn%tm&wlatﬁ ?MOﬁL%-d'hYHﬁ%b’f’T'wﬂdal'%y')ethy'l'
Gargdrexyppoteadiedcidnd t he resulting residue was purified
usi ng mass directed auto-preparative reverse phase
HPLC 15 to give the title conpound (330 ng, 12% as a
pal e yellow solid. L& M 3.6§"nin; ]84, calcd
(M+1l) 484. 1H NMR (400 MHz: DM e 7 (6H), 7.65
(2H), 7.30 (5H), 3.65 (1H), .p0 (2H), ZT75 (1H)
2.55 (1H), 2.40 (1H maj @ 20 5061H'nor) .85
(2H), 1.65 (2H). 20-Exsaqptfe 8:
2[2(13Dox013 ydr o- 2H i soi ndol - 2-yl ) et hyl ]-3-h
ydroxy-5-[4'-
(trifluoromet ho§<y) bi phenyl - 4-yl ] pentanoic acid 0 OH N

Prepared by an analogous reaction sequence to example 7. LC/MS: 3.34 min; Z/e 469,
calcd (M+1) 469,

Example 11: 5-(4'-Acetylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid

Prepared by an analogous reaction sequence to example 7. LC/MS: 3.28 min; z/e 486,
caled (M+1) 486.

Example 12: 2-[2-(1,3-Dioxo-1,3-dihydro-2H-iscindol-2-yl)ethyl]-3-hydroxy-5-(4-pyrimidin-
5-yiphenyl)pentanoic acid
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OOHO OF -{--- F F 25 Prepared by an anal ogous
reacti on sequence to exanple 7. LM 3.72 mn; zle
528, calcd (M+l) 528. Exanple 9:

2-[2-(1, 3-Di oxo- 1, 3-di hydro- 2H-i soi ndol -2-yl ) et hyl ] - 3-
hydr oxy-5-[4'- (nethylthio)biphenyl-4-yl]pentanoic
acid 30 19 0 OHN OO S I / Prepared by an

anal ogous reaction sequence to exanple 7. LCOMs: 3.61
mn; z/e 490, calcd (M1l) 490. 5 anpl e 10:

5-(4' - Cyanobi phenyl -4-yl)-2-[2-(1, r'&%0- 1, 3-di hydr o-
2H i soi ndol - 2-yl)ethyl]- 3-hydro e oic acid 0 OH
N OOCHO N 10 Prepared by gn anallogols reaction
sequence to exanple 7. LC/ M5 . 348%nin; zle 469,

cal cd (M+l) 469. Exanpl s
5-(4' - Acetyl bi phenyl -4
- 2H i soi ndol - 2- yl et
OH N &

- 2-72-%, 3-di oxo- 1, 3- di hydr o
15 3-hydroxypentanoic acid 0O

Prepared by an analogous reaction sequence to example 7. LC/MS: 2.70 min; z/e 446,
calcd (M+1) 446.

intermediate 1: 4-Bromomethyl-biphenyi

oo

Carbon tetrabromide (8.99 g, 27.1 mmol) and tripheny! phosphine (7.11 g, 27.1 mmol)
were added to a stirred solution of biphenyl-4-yl methanol (5.00 g, 27.1 mmol) in
dichloromethane (100 mlL) at room temperature. Stirring was continued at room
temperature for 1.5 hours then the solvent removed by evaporation under reduced
pressure. The residue was purified by column chromatography on silica gel (1:20 diethyl
ether: cyclohexane) to give the title compound (6.37g, 95%) as a white solid. '"H NMR
(400 MHz: CDCl): 7.6 (4 H), 7.45 (4 H), 7.35 (1 H), 4.55 (2 H).

Intermediate 2: 5-Biphenyl-4-yl-3-oxo-pentanacic acid fert-butyl ester
O o] /]<
g °

A solution of t-butyl acetoaceate (1.84 mL, 11.1 mmol) in tetrahydrofuran (20 mL) was
added to a stirred suspension of sodium hydride (488 mg, 12.2 mmol} in tetrahydrofuran
(10 mL) at 0 °C under nitrogen. After stirring for 10 minutes n-butyl lithium (1.6 M in
hexanes; 7.3 mL, 11.6 mmol) was added dropwise over 2 minutes then stirring was
continued for a further 10 minutes. A solution of 4-bromomethyl-biphenyl (Intermediate 1,
3.00g, 12.2 mmol) in tetrahydrofuran (6 mL) was added dropwise over 10 minutes and the
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O OH O O Prepared by an anal ogous reacti on sequence

to exanple 7. L M. 3.28 mn; z/e 486, 20 calcd

(M+l) 486. Exanple 12:

2-[2-(1, 3-Di oxo- 1, 3-di hydro- 2H-i soi ndol -2-yl ) et hyl ] - 3-
hydr oxy-5- (4-pyrim di n- 5-yl phenyl)pentanoic acid 20 0
ONI / HOO OH N N Prepared by an anal ogous

FeRRlihg SHUtRGLIRBE Bt 0 €C R argHotrs! 6 M. BydvBenl@icRidn({ & mlL) was added;

8 the 5ru9@|ré‘.a@tr<§d\4h3&uré"%s ekt?dcﬁ.rdﬂﬁﬂi @I&tﬁyﬂe{her (3x50 mL). The organic

g%grwggt EIHQH p{*] h brine ﬁo%[ Q!'Pie %he solvent
ek fom ARG ekl

IL l§|I1@ahge|:l_( 20 diethyk atharosycioBexspelfo give the [agiompoynd (1.37 g, 38%) as
@iyeldvosalidstGidiSe3.78 otn; e ;42acal®d3(M11Ni-bh%f@r NM& (400 MHz: CDCl3):
Bi551(2 HNT.508(2 H) M43 (2UH9017.32 (T MR5 (Z2HY G342 Hp 2854 H)51.45 (9 H).
hours then the sol vent rem)ved by evaporation under

. SN P e

QE“PP@P N@Y%I ohexane) to give the title conmpound (6 379,
959% as a white solid. '"H NWMR 400|\/Hz.CDCI3):76

(4 H, 7.45 (4 H), 7.35 (1 H), 4.

I nternedi ate 2: 5-Bi pheg S
tert-butyl ester 20 0 \'| A sol ution of

t-butyl acetoacea Dl ) in

t et rahydrofuran (@ ) was addedotgastlrred
suspensi on of sodi hydri de (488 rTg/SklﬁZ mml ) in
t et rahydr of uran

A solution of 5-biphenyl-4-yl-3-oxo-pentanoic acid tert-butyl ester (13.7 g, 42.4 mmol) in
dimethylformamide (10 mL) was added dropwise over 20 min to a stirred suspension of
sodium hydride (6C% mineral oil suspension; 1.78 g, 44.4 mmol) in dimethylformamide
(10 mL) at O °C under nitrogen. After stirring for 20 min (2-bromoethoxy)-i-
butyldimethyisilane (10.0g, 46.4 mmol) was added dropwise over 20 min at 0 °C then the
reaction heated to 70 °C for 2.5 h. On cooling to room temperature the reaction was
quenched by careful addition of water (5 mL) then the volatiles evaporated. The residue
was partitioned between saturated aqueous ammonium chloride solution (200 mL) and
dichloromethane (200 mL) and the phases separated. The aqueous phase was washed
with dichloromethane (3x200 mL) then the organic phases combined, washed with brine
(200 mL), dried (sodium sulfate) and the solvent evaporated. The residue was
chromatographed on silica gel {10% diethyl ether: cyclohexane) to give the title compound
(12.1 g, 59%) as colourless oil which was a mixture of diastereomers. LC/MS: 4.70 min;
Z/e 483, caled (M+1) 483. '"H NMR (400 MHz: CDCls): 7.55 (2H), 7.50 (2H), 7.40 (2H),
7.35 (1H), 7.25 (2H), 3.60 (2H), 2.95 (3H), 2.20 (1H minor) 2.0 (1H major), 1.55 (1H), 1.45
(11H), 0.85 (9H), 0.5 (6H).

Intermediate 4: teri-Butyl 5-biphenyl-4-yl-2-(2-{[teri-butyl(dimethyl)silyljoxy}ethyl)-3-
hydroxypentanoate
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25 (10 mM-) at 0 C under nitrogen. After stirring for
10 mnutes n-butyl lithium (1.6 Min hexanes; 7.3 nL,
11.6 mmol ) was added dropwi se over 2 mnutes then
stirring was continued for a further 10 m nutes. A
sol ution of 4-brononethyl -bi phenyl (Internediate 1,
3.00g, 12.2 mmol) in tetrahydrofuran (6 nl-) was added

dropwi se over 10 m nutes and the
solution stirred at 0 C for

. s,
Hydr ochl oric acid (15 @ as “addéd; ©then the crude
2 i tNo_ di et hyl et her

reaction m xture wa
c phases vvere(Prg;){n’ol ned, washed
with brine (50 nijNAried (MgSH4) t %e sol vent

d rgsul ting

(3x50 nmL). The or

evapor at ed under reduced pressure. The Jresi due was
purified by colum chromatography 5 on'silica ge
(1: 20 di ethyl ether: cyclohexane) to give the title

@3399“55?'&{ an&?ug)s 9'382%7 Rfhol) va¥ A& b Wise lt&é'@rretﬁsaﬁion of

%J;:T;&e rp%n% g}}-) &W(t?ﬁ[g‘ )S| ” r{ cﬁ ngo cf rn(lir:lr?g

Was efamfinyedt for 3t.5 tib,tliemBg\p [eactlon was quenched “with saturated aqueous
Brripiqnhuen ghileritleydoludiog 28q [nL)sr Thép casyltinglimbdenaywassextartpd wjth eliethyl
Temel' 13x200 #l) thepBe bayaniatigyets Wer@Jombihed olvadhied iwithfbrine (100 mL),

&d PRanksidmY |suifate) Oarlde &N 8bivertC efagoriléd. DUt Yhe efbRle was
Qﬂn%m% a%ragfﬁ d %n ¥R Z;el' (%%th ﬁ%”&éthweftr‘féfr ﬂ@xa('\é to@e the title

Sus
Gpmainc Al o o41B) o5 doreRs, P %rcﬁsﬁ%sps JSRyTE 3 daefpimers
ALIMS: ] ing ﬁ/ed%ﬁm MIASR- dld NMR (F091MHZ CTEIY: ;R 64H). 7.80
621} 48 (RH)AB.8@(1Hs minor)i 380 {1t minorn3.A0 (tH weienod B 6H najor), 3.25
lytH yHirchiryr@00 Y115 imlafone 200 @119 2.78 G1H), 2BO()H majer)a2lds @H minor), 1.90
Q{mgm@g@mVﬁns g@ HYl mg@(gl.q d% tékgn the reaction heated

0 Cfo On cooling to roomtenperature the

st bRl P Yo R R TosTdue wes
partltloned bet ween sat ur at ed aqu&gus anmoni um
chl oride solution (200 nL) and d| hl or onet hane (200

nm.) and the phases separ G B ous phase was

washed wi th dichl oronet (3x200, ) then the

organi ¢ phases conbi neg;” wa&Shed wi tCh brine (200 nl),

dri ed (SOdI um sul fate) and the sol vent evapor ated. The

ed on_si (

ae“i%' R A TR T o
0599 Qits Yuping: ffquiraan. Michagh Admolgs Slirgkagts {ies

dﬁohexaehled%rts Beagehamp, ATIRmNagi +; “Preparai@p, ot dntereedigles) for the

4@3hesisH oNMsdod@tholides: aGiDGh&) : polrhdroXy? djenyl7 ldstong 2 Brivatives  for

héfthacéltlkal usé" 3vd ddduses/- 25 (2H), 3.60 (2H), 2.95
3H, 2.20 (1 H mnor) 2.0 (1H major), 1.55 (1H), 1.45

9&%@%&8@85 %9H) ! 1,qlD?mgt§|l/_’)et'hyI30 5-{4-biphenylyl)-2-(2-([(1,1-dimethylethyl)
(dimethyl)silylJoxy}ethyl)-3-({{4-(methyloxy)phenyllmethyl}oxy)pentanoate
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Internmediate 4: tert-Butyl

5- bi phenyl -4-yl -2-(2-{[tert-butyl (di nmethyl)silyljoxy}e
t hyl )-3- hydroxypentanoate 22 HO o0)cloCk O S/

Sodi um bor ohydride (1.05 g, 27.7 mmol) was added
portion wise to a stirred solution of Pert-butyl

5- bi phenyl -4-yl -2-(2-{[tert

but yl (di met hyl ) silyl]oxy}ethyl
g, 5 25.2 mol) in methanol i
nitrogen. On conpl etion of agdRyion stirring was
continued for 1.5 h then the dcti on was quenched

wi th saturated agueous ammoni chl oride solution (80
m.). The resulting m xture was extr9cted wi th di et hyl

< 3- oxopent anoate (12.1

conbi ned, washed with b
(rmagnesi um sul fate) and > sol vent evaporated. The

resi due was 10 chrohs G s{lica gel (10%to
50% di et hyl et her cI ohexane) to give the title

conmpound (8.47 g, 9% as a col ourl e V\,hi ch was a

m xture of diastereoners. LC Ms: 4. 49 zl e 485,

cal cd (M+1l) 485. 1H NWR (400 MHz: CDCl 3): 7 60 (2H),

7.50 (2H), 7.45 (2H), 3.90 (1H m nor), 3.80 (1H

ridoroov thiflucide etherdake (8e] i, )65 pBho6was Hdderhjoa tirre8 s@lution df Hert-butyl 5-
Tlﬁiplhﬁﬁ))l-A yﬁizQﬁl{[(elrhuﬂyl(araieﬂfyb)saIy@c@ﬁtt(ymls)hydébxygfen(ahibaté)(7 88 g, 16.3
k8 (Ghd 'I%éiﬁa zi 2 ﬂrﬂbl@%%amhﬁgte §15) 2 4].5 Bmol) in

g&%y%éfuh gé <§ r?(e?htch?n 'rﬁ %eaa'_%onwg Shdedl 18 Warm to

at whijc 5%991 kFQH re rtﬂer portion of boron
. lfQIO'Zdet ¢th@ﬁledﬁ@etl-h 28 M’ﬁoﬂ(‘s\@ﬁé'ﬁwd Bf @pd plrdng, wak Eentinged at room
peropeaturedfond furtBei 2 h, TAodsrttisr atiditignsQif borowurifiuotde etherate (8.0 ul,
|66U1§|1‘T§m follbved | stirfigl 80tcem Hinipeleddry ; fod @NIB Swer®adarridd it before
RRYaRR of 1HERIVeNt. BRRUeHaPwas'. 5}9&% raphé%"&paﬁétge@rswio 10%
dpstt Eﬁgll & ?n %&Eﬁ)&&' ive %%‘)ﬁec?)}n 35%0 4% ?g aq) E yellow oil
gml ¥ﬁ£ gaicd (M21) 605. 'H
1\11\/1 gqqgsﬂ |7 55 (2H) 7 45 (4H) 7 35-6.80 (7H) 4.50 (2H), 3.80 (3H), 3.60
¥3H)2.86 miﬁn&w(m)ﬂ §R(1H), 1B5X4Md], b 1i8H)e0.8F (9H), 0.5 (6H).
(di methyl )silyl]oxy)ethyl)-3-({[4-(nmethyl oxy)phenyl ] ne
iktgimédiateent @noat €1 .detlyiGthyl  5-(4-biphenylyl)-2-(2-hydroxyethyl)-3-({[4-
(methyloxy)phenyllmethylloxy)pentanoate

o 0 k
‘ 0
. N

A solution of tetra-n-butylammonium fluoride (1.0 M in THF; 6.2 mL, 6.2 mmol) was added
dropwise over 15 min to a stirred solution of 1,1-dimethylethyl 5-(4-biphenylyl)-2-(2-{[(1,1-
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0lj< o0's Boron trifluoride etherate (8.0 L, 65 nol)
was added to a stirred solution of tert-butyl 5-

bi phenyl - 4-yl-2-(2-{[tent-butyl (di methyl)silyl]oxy}eth
yl ) - 3- hydr oxypentanoate (7.88 g, 16.3 5 nmol) and

4- met hoxybenzyl 2,2, 2-trichl oroethani m doate (6.88 g,
24.5 mmol ) in tetrahydrofuran (40 m-) at O C under

RirhdtRg&hy) ThAmeRggsil Ifbﬂy}\é@@l)-31({[@Whﬁl@(ym5ml]h&thyl}a@ubentanoate
§§§>§f%v Frifnclin YétaRgbrStliah ( ﬁd"EﬁL @GﬁdeF‘H gérPrTh?e rBactibn was

{ iy 0 éL&PH rf‘u& Pan Th
e B0 e el 4R ddoCe n. The
sgeﬁ-fémfatﬁ%amheée* o %d%’e q?*ey i€ (b0 mL) and
amﬁrtﬁ%gr f Tho poases were seneraled andhtheAequs. feveLr wafm%-ﬁed with
wtily) adetdte ¢l @0 L) tTinerdrgapicalayere were evrphined, washecowitt brine (100
\Mll)e deied r(h%@n@smlm bsifitalef andVv &Rok6IvérRNev@borated. SoTheenesidue was
Rnfaft4Hned ‘&ﬁ%me%emb%%%%e@lem e‘ihér‘ SRicHBkant P it the title

c9% ot?' Ugb %& g, G lnoéhe%fﬂ&f%va rﬁu&éﬁf‘e L0@adibisbiers. LCMS:
UL, b T8 27 0 s o e 's?nnﬁﬂ Wﬁ) 7.30
é2te §-90NRH), 4685(2H). 1. 8Nk ( 26D (3}#}228@[@4)3)26 (15'5"‘6129) .05 (1H
Toidds), (| BB)3H)7 1 8B-185401H)7H) , 4.50 (2H), 3.80 (3H), 3.60

15 (3H), 2.95 (1H), 2.80 (1H), 2.65 (1H), 1.85 (4H),
%téﬁnécﬁﬂtelﬁ 1 Q-Dﬁn"_étlﬁﬁé'[&yl 54 idheRdiyl)-3-Rlaerrizafioy Bhehylimethyljoxy)-

{%Z@%Eﬁé weﬁhy}ﬁe'ha"@a%exyet hyl ) - 3- ({[ 4-

(et hyl oxy) phe ny I]nethyl}oxy)pentan oate O 0 O QJ<
20 OH A solution of tetra-n-b@yl anmoni um fl uori de
(1.0 Min THF;, 6.2 L, 6.2 » was added dropw se
over 15 min to a stirred sol on of 1, 1-di et hyl et hyl
5- (4-bi phenylyl)-2-(2-{[(1,1 4. di met hyl et hyl )

(di met hyl)silyl]oxy)ethyl)-3-({[4-(nmethyl oxy)phenyl ] nme
t hyl }oxy) pentanoate (3.39 g, ° [

were evaporated aff e Tesi due par itioned between

ethyl acetate (108 ) and 5 water 02;]509 m.). The

phases were separated and the aqueoys tayer was washed
wth ethyl acetate (3x100 nlL). The organic | ayers

wer e conbi ned, washed with brine (100 nl), dried
Methpnesuifony! shloride d§4 ahd 0BRemmel) weast adted jo raneerprtioThio a stirred
selgiiaue wasf chrbteiegnydgitibd on 55(#4bipban@¢)l-2-($®%dxmetﬁﬁ%-({[4-
@hethha*y)mfehﬂrmetwﬂsm petancte {388 Mgy ©.75Menrkdl} &k triethylamine (15.4
GRIReYNd {42 Rindi) ir8idhlodmethati€ (2 MY 8 dooMbihPerdife Gnder nitrogen.
'Xhért Qﬁrﬁngogt pdoﬁisfeﬂpg%%é Sor qu M@ crude mixture was partitioned between
saturated aqueous citric acid solution (20 mL} and dichloromethane (20 mL). The phases
were separated and the organic layer was evaporated to give the title compound (409 mg,
79%) as a yellow oil which was a mixture of diastereomers. LC/MS: 4.08 min; z/e 586,
calcd (M+1) 586. "H NMR (400 MHz: CDCl,): 7.50 (6H), 7.25 (4H), 7.15 (1H), 6.90 (2H),
4.50 (2H), 4.25 (2H), 3.80 (3H), 3.75 (1H), 2.95 (3H), 2.90-2.50 (3H}, 2.05 {2H), 1.95-1.65
(2H), 1.55-1.35 (9H).

Intermediate 9: 5-(4-lodo-phenyl)-3-oxo-pentanoic acid tert-butyl ester
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10 3.98 mn; z/e 491, calcd (M1) 491. "H NMR (400
MHz: CDCI3): 7.55 (2H), 7.45 (4H), 7.30 (5H), 6.90
(2H), 4.50 (2H), 3.80 (3H), 3.65 (2H), 2.80 (2H), 2.65
(1 Hmjor), 2.05 (1 H mmnor), 1.85 (3H), 1.60-1.35
(11 H). tnternediate 8: 1, 1-D nethyl et hyl ‘

5- (4- bi phenyl yl)-3-({[ 4- (net hyl oxy) phenyl ] net hyl } oxy) -
15 2-{2-[ (et hyl sul f onyl )oxy] & hy} gntanoate 0 O O ~
0, 1P . O- \ Methanes : | (64 L, 0.83
nmol ) was added in o
solution of 1,1-dinpthk
5-(4- blphenylyl) 2-(2- hydroxyethyl) 3- ({[4-

mst hyl oxy en nmet hyl } oxy) pentanoate (368 ny ,

O bAACaeRSE L E T BT 20465, HoPvigE ORI pinbles fo g;stired
suspiensiom oflisediumr iydeideh 4603 (ninerhl- il guspension; t &Ppagaf Gpemmoal) in
tGBydrefutah o€l °C uhbiérenitredent ktagstting foo MOt aimptes at-butg lithium in
h@%and (1. etmes I, snrﬁﬂw Ray'Bdddlothbn GifiAe BoMMUYERR a further ten

g‘lﬁr\ at e ﬁlﬂbj h \Ngs h@dsb%ﬂ“lée Entﬁ %Osdﬂtloh d?'kdio q}abenzyl
)

or t
X %LF 00 ] i @ oE), 3 3@ ﬁvs"wf room
LESRSEIVE: ( g3gtion W@Q’/&t'"{féj far JRImiBveS el rT MRREALLE and then
ﬁﬂ&d‘tcbﬂbwéﬂi 5dV| d‘!ﬁ' 46 ElerTbe rc;s@tm mixtueawas extragted withaliethyl ether
¢a50 anl() V9 ofg8hic phibdsieré 40mMbinkl,. wished 3vith bfine {5¢ G6itl) and dried
@304 ﬁﬂh thg sdl5er& UJ‘Q orfted hde? ducedtpresurel Hhe résneﬁf% was purified
sh h ﬁcé ael ?o 950 % ace?atg 9 ) to give

gﬁﬁg 8%9 8%5 }Cé“ > 506 ﬁm d (M= 1)
S ST g e 0 SLReh Y htios 98 Lo o8 ﬁ”b‘rﬂé(g H).

9.2 mml) was added dr opwi se over 2 mnutes to a
bitenmesiiate s10s plenBinpathyddthyd di{2e{f(1 Hydimettige thBQdimethgbsilplloxglethyl)-5-
B Espheh@)3-odpentdBeatd 0. 0 ol ) in 5 tetrahydrofuran

at 0 C under nitrogen. After stirring for 10 m nutes

n-butyl lithiumin hexane (1.6 Mg6.Q nm, 9.6 mmol)
was added then stirring canti quedlfor further ten

m nutes. The resulti o1 utf onywa®'t reat ed dropw se
with a solution of 4 obenzyl brom de (2.97 g, 10.0
mol) in tetrahydrdfuran (4 nL) ahd then warnmed to
room tenperature. The reaction v@ssstlrred for 40

m nutes at roomtenperature and thpn 0 quenched with
6 MHCO (5 nmL). The resulting m xture was extracted
with diethyl ether (3x50 nlL). The organi c phases were

R%H?th!he& "5- (\ﬁ'adc'&- q\enyli-g- J—;iagn?an%?coacm't rt-%ngl edslieir?PD.O g, 26.7 mmol} in

dimethylformamide (25 mL) was added dropwise over 20 min to a stirred suspension of
sodium hydride (60% mineral oil suspension; 1.12 g, 28.0 mmol) in dimethylformamide
(26 mL) at O °C under nitrogen. After stirring for 20 min (2-bromoethoxy)-t-
butyldimethylsilane (7.03g, 6.31 mL, 29.4 mmol) was added dropwise over 20 min at 0 °C
then the reaction heated to 70 °C for 3.5 h. On cooling to room temperature the reaction
was quenched by careful addition of water (2 mL) then the volatiles evaporated. The
residue was partitioned between saturated aqueous ammonium chloride solution (150
mL) and dichloromethane (150 mL) and the phases separated. The aqueous phase was
washed with dichloromethane (3x150 mL) then the organic phases combined, washed
with brine (150 mL), dried (sodium sulfate} and the solvent evaporated. The residue was
chromatographed on silica gel (25% diethyi ether: cyclohexane) to give the title compound
(10.0 g, 70%) as colourless oil which was a mixture of diastereomers. LC/MS: 4.55 min;
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(MS™) then the sol vent evaporated under reduced
pressure. The residue was purified via flash

chromat ography on silica gel (1:20 to 1:10 ethyl

acetate / cycl ohexane) to give the title conmpound

(1.88 g, 54% as a yellowoil. LCMS: 3.66 mn; z/e

375, calcd (M+l) 15 375. 'H NWR (400 MHz; CDCI3): 7.6

(z2% 583, cBlcdIMED 593, 'HBNBR (QOWHZ:Z:E&EIS)( 7A5502H)1 646 (£9), 9)55 (3H),

I t fow!
LA el b RO S50

- op, henyl X

oinadlel 115, ;o ﬂea%@dﬁ?éﬂ@%ﬂ?we@q&%’@*gw)?s'f’vgoxv}emvn >
Awdgxx-efd- l°59ﬂ"3¢ﬂy'¥9§f"éf‘°e{‘io 0 g, 26.7 mml) in

di met hyl formam de (25 nmL) was added dropwi se over 20

mn to a stirred suspensi on offH d| um hydride (60%

m neral oil suspensi o 2 [) in

di met hyl f or mam de 25 under nitrogen.

After stirring for 20~% (2 br ompet hoxy) -t

but yl di met hyl sil ane (7.03g, 6.31 al,,29.4 mmmol) was

added dropwi se over 20 nin at 0 C ~sihen the reaction
heated to 70 C for 3.5 h. On coolifg room

tenperature the reaction was quenched by careful

addition of water (2 m-) then the volatiles

Sodioor drettydridé (0.59 @ SlisScummol svas aadtied partiedwise ttovaestirred solution of

Aot gimathgidthg U egugs (@ nidmi i i @imette/1)SighoMy ety 5L@0odtphenyl)-3-
'&oaen%'ﬂgatg'( '?»5 ‘W@trnr"ﬁﬁ r?'b ﬂngz\a%i )68 L {30 p&"’\ﬁ\%@r nitrogen. On
§°’%a‘ﬁ ??fe%'ﬁa Fr@;zwas §"nﬁﬁé£ﬁ°ft1h3§ﬁ§ :%w.eae 90 wgs quenched
MithSRtEAed JpuepsAMMmPRIYM Shiprde r iTB% "gsylipg (Mixture was
mrarCéﬁdewltfaﬁathvlwéhegdﬁx?@ﬂﬂnté\ﬂzq@dhapmmcmr& welediembingd, washed
®lith briee (190 ail) ediied iiscalium swfatpe bnd BB HollemtevgporatbdieThe residue was
eHohRigXPAed oh @mea ya (1251% 16 iIsb¥edighRanErdeyclofékade Do githe title
¥8mpetUfs! @SS, WhisC Ié/lﬁéssaomfd'lr\ﬁ b mixture o]‘ dlgstereomers

?ggﬁ é%%ﬁ%gl 3 355’& @ﬁ% *15-1 %5}, %%ﬂié%lj?% %%?)(2;;;{56(? y

B} 2, 5011Ij,mlr(og)|,-|) 95-1.68% PG)QH)‘5 (Y)50. (9D, A-htekbnedi at e

11: 1, 1- Di et hyl et hyl

1’ntéﬂnédia(t& f2: di, magsirhethyadthyl | 2- (ﬂ{[(ﬁﬁ%éﬁmﬁethynb(Jnméviyas.wdxy}eam)-5-
g.@dl%hﬂm - &@M&gﬁh&w&@gm@ﬁeﬁéﬁw@*

di um bor ohydri de ( was added
portion wse to a stirred sglution of 10

1, 1-di net hyl et hyl 2-(2- {[(dl nmet hyl et hyl ) (di

nmet hyl )si |l yl ] oxy}et hyl) - 5- odophenyl ) - 3-

Boron trifluoride etherate (5.0 plL, 39 umol) was added to a stirred solution of 1,1-
dimethylethyl 2-(2-{{(1,1-dimethylethyl)(dimethyl)silylJoxy}ethyl)-3-hydroxy-5-(4-

27



10

15

20

25

30

oxopentanoate (7.55 g, 14.2 mol) in nethanol (100 ni)
at 0 C under nitrogen. On conpletion of addition
stirring was continued for 1.5 h then the reaction was
guenched wi th saturated agueous anmmoni um chl ori de
solution (100 nL). The resulting mxture was
extracted with diethyl ether (3x200 nL) then the

nﬂ& i) petYRodte Ve (£1£ 01 nees iambipd kg mtrhethtmymwl 2,2,2-
4N r&gﬂ)anmqﬁ 9 455’ Uim4SH||n'fo1")t ﬁ)tel?eﬂ\@drbhf?arﬁ OVPn‘IIS t0 °C under

{08 B 5/‘% I a,oc ? ed"%?%varrﬁ P E‘g a?Vvhl%h shr?lﬁg was
dotunind (o2 B o mogo%%@f 'gea -t 2LUmgh s then

vaidHech andh stirengyivgs @p@twed at mtw&a‘m fom@:/fwﬂ;*er 2ty Two further

radditions/ ef B36n trifmbode eWedale HBG.LLH3SINR) BOowdd: by GIXONG)at room

ferhferitdre-1d) 2 h@:e%car(l&'&ut befordevapbiatigridf)the Solvéht.( The residue was

'Ehlrbﬂ{a}o ré’phgé) oﬁ]s"“ %} toz'léiﬂ o(e}r‘ﬁh ether: @9 cioidthne toEQ'f've the title
ol B

oun ( 69 L ARide r5d|§( omérs?ECMs:

rf_ijpnzé? 2,5% M+1 Em@mobl\i 2 Cbel f‘g.ess é H), 7.25 (2H), 6.90
;gzrd)zs{ep (@H1L Aty 36t () 380 FEDRPT iH)yB-FBLIeRAGI(JH gaion),
2.8041H oo 7P () H132.65 [ 1) h85-hBD o8H)) DA (§)]0.85 (9H), 0.5 (6H).

met hyl } oxy) pent anoat e O O O S/ 25 Boron trifluoride
htBAhedifte (5. f3:L, 69- hyteth@s  agleberlatdxy@nylf-5-(4-Reophenyl)-3-({[4-

3t Syl Bl T e
)(dlnEthyI)S|IyI]oxy}ethyI) 3 hydr oxy-5-(4- 27

i odophenyl ) pent anoate (5. 14(g 9.63 mmol) and

4- met hoxybenzyl 2,2,2- trichloroethani m doate (4.05 g,
14.4 mol ) in tetrahydrofu (40 nmL) at O C under

ni trogen. The reaction was owed to warmto room
tenperature at which stirring was continued for 2 h.
A further portion of boron tNglugride etherate (5.0
AL, 39 pnol) was then 5 added |and st%&iing was
continued at room tengery yf o0Turther 2 h. Two
further additions of il uori de etherate (5.0
i.L, 39 nol) followéd By stirringlat room tenperature
for 2 h were carried out before e®@poration of the
solvent. The residue was chromatographed on silica

&lo u§|9r/6ftt8tra19?§ & P (1°d’t&'anFﬁ#‘aﬂ%Lt £o wdladded
g U e

? $5e (1 doPipetpy
E|”§twy')@a?%tay'lsmﬂ?¥y}%ﬁ) a{4-ipenenddfi4: cpoi3): 7.55
(methyloxy)prenyilmethyliexyd oentérde (464810 633 IFymolvin s&rahgdrbiuran (25 mL)
4t B5C (adet nitrbpyen. 3TiOrea&dh, was. abowddltb watrh)to rabnbfen(pbhaturd ht which
2tirlRg (vad dontiAud®ioP? h, Thg v8atiles Werd dVapdrated af® tHelrlbRiduelparftioned
Lo i et AP Rkl T
?

nter

ef”ﬁ ?}’Fowgt p o it ft Y & ?}ﬁtgn ¥1005m}) [ Jhe peganic layers were
ﬁ‘l’\é’ﬂ ;fﬂ’@t 139P}fak)y)d‘5§qﬁt(glﬁg%ﬁsym sulfate) and the solvent

evaporated he resldue was chromatographed on silica gel (25% to 50% ethyl acteate:
cyclohexane) to give the title compound (2.87 g, 84%) as a yellow oil which was a mixture
of diastereomers. LC/MS: 3.86 min; z/e 541, caled (M+1) 541. '"H NMR (400 MHz: CDCl,):
7.55-7.25 (4H), 6.80-6.75 (4H), 4.55-4.35 (2H), 3.80 (3H), 3.65 (3H), 2.90-2.45 (3H), 1.90-
1.60 (4H), 1.35 (9H).
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20

OO0OO0OOQOLli< OH A solution of tetra-n-butyl amoni um
fluoride (1.0 Min THF;, 7.0 nL, 7.0 mmol) was added
20 dropwi se over 15 min to a stirred solution of

1,1-dimethylethyl 2-(2-([(1,1- di nethylethyl)(d
i methyl )si lyl]oxy}ethyl)-5-(4-iodophenyl)-3-({[4
(et hyl oxy) phenyl ] net hyl ) oxy) pentanoate (4.14 g, 6.33
e medidte 181 r1a|bwétr9fetﬂya51(e( BéopmanI) 3-g4-EhelBylorgiphenyllmethylioxy)-
B IR IuIGENS SR REhuREEA! | oved To varm to T oom

era

ure stirring was continued for 2 h.
The vol atiles were evaporated.and the residue
partitioned 25 between ethylQ acetate (100 nL) and
water (100 nlL). The phases vigre separated and the
aqueous | ayer was washed et hyl acetate (3x100
m.). The organic | ayers we conbi ned, washed with
brine (100 nL), dried (magn
sol vent evaporated. The resigue @as chronmat ographed
on silica gel (25%to 50% eth ateﬁﬁé cycl ohexane)
to give the title conpOUy g,084 as a yell ow
oi I which was a m xt stereoners. LC ME:
3.86 min; z/e 541, Eal¢d (M1) 541.1H NMR (400 MHz:
CDCl 3): 7.55-7.25 (4H), 690676\0 4.55-4.35
(2H), 3.80 (3H), 3.65 (3H), 2.90- (3I—I) 1.90- 1.60
(4H), 1.35 (9H). 28 Internediate 1 1, 1- D et hyl et hyl
5- (4-i odophenyl ) - 3- ({[ 4- (net hyl oxy) phenyl ] met hyl } oxy) -
Meftinpguifenyhchiotitid ¢3M5l ub), dx91 mendilywapeddesl imocnecp@tidn @ a stirred
@o!uﬂton ~Slof 0 3, Maepletil f onyd-(2chydaixietey)-B MsioiophbryB)13-({[4-

k@ ﬂfi h)}I}Bxﬁ%nﬁ%été Q008 @, 3.78! b6 Gind SR tHIArARe (1.03
n_al

10 dn at ro? ﬂre under nitrogen. After
?919 "89%%’!18%%%”}; E }‘ g :g ?:gl Ignegob veeq sajyrated
moys &iVie aeid sp nyqrafﬁorf@L)(qn oq;chqugmetyla@ phases were

depandted amithk angan{cléyenivaj evdporateshio tgbepbe attaﬂommmké@ 39, 100%)
as tary@gew oil AhicarwakOa fiitdire ioh giasterdoners. LEMEr 400 iin; fza 638, calcd
Hlﬁ 686 UHaNIRXadl ﬂH%D@@f ?lsbime(dHP%t%e@?s & 86-890 (5H),

C u
T 28e 2 8058079 2 100 10 o o
Intermediate 15: 1,1-Dimethylethyl 2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-
(4-iodophenyl)-3-({[4-(methyloxy)phenyl]methyl}oxy)pentanoate

-
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separated and the organic | ayer was evaporated to give
the title conpound (2.3 g, 100% as a yellow oil

whi ch was a m xture of diastereonmers. LC/MS: 4.00 min;

z/ e 636, calcd (M+18) 636. 'H NVR (400 MHz: CDCl 3):
7.60-7.20 (4H), 6.90-6.75 (4H), 4.60-4.20 (5H), 15

3.80 (3H), 2.95 (3H), 2.90-2.45 (3H), 2.10-1.70 (4H,
Poth@si(f H)'ntl'\aiirﬁtﬁé (U@@ @t.’?mﬂrﬁl) whs ddddd e by pertidtyto a stirred solution of
ZFE\%; | oxo- ¥86pRed}-3- %ﬂltHféﬂJyrowr‘\én%rhéftthr&y)-z-{z-

%%f?hgl}é]%%ﬁngg ﬁ)?g 50 . é%)l:l trlglf?rmam:de 6 mL) at

pesitgpoen Shefesyl 'n '88&“6'8 o 780 °C'for 1 h 45

pin thea rGOP'Qd ao £ ﬁeé@pesaiwat |Bw \sfatileg vere) |evmﬂ9<|’ ét“h;ﬂ?e residue
Partittoried dedkesmy diphiGrotpfhang rigd hnl.l)can;i)\pddemwo] mé). hylheolaygrs were
Zefatated (4Rt Nhé Serghmey bHa¥ Y bRipordiddoant annedse ( ThdSreBidue was
thréRaldBRiphed bndkii&t ¥l fﬁm eac@@tem cycloféxanE PN give the title

SHpS uga gﬁg U%%r L&gg ridh gggmyd. &t&é%fs&ﬂeﬁé’aécms
5 'af/ﬁrs f@t ?q e;’ .70 (2H)
Y é§17eﬁ9é4H)p§P@16t75c£ﬁféld 4Pty %8N GHy et HdHe J850(2H).)2.80-2.45
&, 20-050 (810, M) (9HFhe | ayers were separated and the
organi c phase evaporated to dryness. The residue was

b AREi 6 1 8 ANEOinfihyetiy §4-BabpHer{A )0 £ thetﬁﬂ@ttﬁ&@xo-:i 4-dihydro-

?@8%@“&}&6@ 3\%#)( gﬂgt&ggiﬂgﬁr‘leﬁ& ‘?@B&ngen Dosf 9. 21%

di ast ereoi soners. LC/ Ms: 10 4,29 mn; z/e 687, calcd
(M+18) 687. "H NWVR (400 MHz: CDC|3) 7.85 (2H), 7.70
(2H), 7.55-7.20(4H), 6.90-6.75 (4H), 4.55-4.30 (2H),
3.80 (3H), 3.75 (1 H), 3.6 H, 2.80-2.45 (3H),
2.10-1.50 (4H), 1.40 (9H). ernmedi ate 16

1, 1- Di net hyl et hyl

5- (4-i odophenyl ) -2-[ 2- ( 3- methyl - 204_/3%))(0- 3, 4-di hydr o-
15

1(2H) - pyrim di nyl ) et

yl } oxy) pent anoate O
3- Met hyl -2, 4(1H, 3H)!Z pyT1 m di nedi ope (0.28 g, 2.2 nmol)
was added in one portion to a %i:/ jor red suspensi on

oxy) phenyl ] nmet h

of sodi um hydride (60% suspensi¢n ijn m neral oil; 80
my, 2.0 mol) in N

0

3-Methyl-2,4(1H,3H)-pyrimidinedione (0.28 g, 2.2 mmol) was added in one portion to a
stirred suspension of sodium hydride (60% suspension in mineral oil; 80 mg, 2.0 mmol) in
dimethylformamide (3 mL) at room temperature under nitrogen. The resulting suspension
was stired for 5 min then a solution of 1,1-dimethylethyl 5-(4-iodophenyl)-3-{({[4-
(methyloxy)phenyllmethyl}oxy)-2-{2-[(methylsulfonyl)oxy]ethyl}pentancate (1.15 g, 1.86
mmol) in dimethylformamide (3 mL) was added in one portion. The resulting solution was
heated at 80 °C for 1 h 45 min then cooled to room temperature. The volatiles were
evaporated and the residue partitioned between dichloromethane (50 mL) and water (50
mL). The layers were separated and the organic phase evaporated to dryness. The
residue was chromatographed on silica gel (10% methanol: dichloromethane) to give the
title compound (0.33 g, 27%) as a yellow oil which was a mixture of diastereomers.
LC/MS: 3.87 min; z/e 649, calcd (M+1) 649. 'H NMR (400 MHz: CDCls): 7.55 (2H), 7.25
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di methyl formam de (3 m-) at room tenperature under
nitrogen. The resulting suspension was stirred for 5

mn then a solution of 1,1-dinethylethyl

5- (4-i odophenyl)-3-({[ 4-

(met hyl oxy) phenyl ] net hyl } oxy) - 2- (2-[ (et hyl sul f onyl ) ox
y]ethyl } pentanoate (1.15 g, 1.86 nmmol) in

diHyey ! n)" eg0-6les (4H)6:7h (wag il e)i 8.854360DPGHY),i 76-2.45 (3H),

she.qr | ution was 25 heated at 80 Cfor 1 h
Ebm-ﬁ%”” cogﬁ-Ped to roomtenperature The vol atil es

n_ﬁ V a p? rH e d?(_@dq 1:“6] er e %8 %?)’%%ndoﬁg)yﬂetgﬁtg\ﬁyd?’oxy-s -(4-

!°d9lé?e§yl\)ﬁ9f‘@“§'é;§a'¢at ed and the organi ¢ phase evapor at ed
to dryness. The residue was chromatographed on silica
gel (10% net hanol : di chl oromet RENne) to give the title
conmpound (0.33 g, 27% _a ‘ whi ch was a

m xture of diastereong : 3.87 mn; z/e 649,
calcd (Mrl) 649. 'H MWR €400 MHz\CDCI 3): 7.55 (2H),
7.25 30 (2H), 7.10 (1H), (4H), 5.70 (1H),
4.40 (2H), 3.85-3.60 (6H), 3. 3H)
2.00-1.70(4H), 1.40 (9H). Internmedi te 17
2-[2-(1, 3-Di oxo- 1, 3-di hydro-2H-i & dol - 2-yl ) ethyl] - 3-
hydr oxy-5-(4- 5 i odophenyl) pent ang acid HO OH O N
OTrlquoroacetlc acid (5 rrL) was added |n one portion
Q.a stirred.s on o 10d | e

3praapet B [Lwaﬁh P, B0 1 5° 1 yoncor 1.1
gmqttgy en%flz)'(-"@ 41_3-d|hydro-2H-isomdol 2-y|)ethy| 4-iod ph nyl) 3-({[4-
(methﬁwymmnaﬂwl}wmeman}vaﬁw?@b mgaAS8P enmolbin dighlogmethane (5
mupla) rdom @rphbiature neddratiteogeh.  Thié t¢sulting rsolntiort wayp stirsddufioe45 min
thad @ie VUIdtilc@ @R BpordtBe td’ @vdiink Iuﬂaccﬁﬁﬁdwhu pmzwags 18b%) £<€4l ydiR solid

alﬁlc vfbsa”?\ﬁ&hré% i%%@%toh{e?ss Qi"?éﬁﬁjrl L2 83/ @a 5‘?M+1) 93. 'H
4

@0%?4??8*?@& 755 %E?f%‘)s‘*'gﬁvf%@"hﬁs Hlg 270

3@@ Bhal 83 GHW LSS @M ' H 15 NVR (400 MHz: CDCI3): 7. 85

(4H), 755(2H) 6.95 (2H), 4.90 (1 H), 3.80-3.50

(ridédmedPate’ 38: 2-HyBrokB5H)(4-iotio@enyIR22-(3Im&byl{224-fioxo-3,4-dihydro-1(2H)-
InRBiARYSt nidhoic acid

by}l-ly ?%%y@gﬁm |odophenyl) 2-[2-(3-net hyl -2, 4-di oxo- 3,

4-di hydro-1(2H)- pyri mdi nyl)ebhyld pentanoic acid 20 H

OOHO Ny

OH

Prepared by an analogous reaction tc intermediate 17. LC/MS: 2.85 min; z/e 473, calcd
(M+1) 473.

31



10

15

20

25

30

35

40

N O Prepared by an anal ogous reaction to internediate
17. L Ms: 2.85 mn; z(e 473, calcd (Mtl) 473. 25 31
Claims 1. A compound of formula (I): RZ- QX Y~A-E
RRR3R5 (1) wherein: A represents bond, C, .6alkyl
or CH=CHC,.,al kyl; B represents bond, 0, S, SO SQ2,
CO, CR R6, CO2R14, CONR14R S, N(COR14) (CORt5), 10
BiaapeR14) (COR15), NR 14 R15: D represents bond, or

Cl. 6al kyl ; E represents substituted aryl or

eubstA%%§% Eﬁ‘?‘gf'&' tuted heteroaryl; Q represents
y su

an option ted 5- or 6-nenbered aryl or
heteroaryl ring; , X represents 0, S SO S, CO
CNR5, CNORS, CNIﬂ?SRG_NPF_, \% ?f epresents
CR5CR', CRSSR', NOR , CR5NR . CNR5,
CNOR5 or CS5; R and R ezfcth n’&lep%ndently represents
H, Cl.5alkyl or Cl.,alkylaryl; R2 represents CO2R 12,
CH2OR12 or CONR12R13, CO\IR120R13, NR12COR13, SR 12,
Pq0—|)2 PONHR12or SONHR 12; R3 represents H,

Aal kyl or C yaI kyI aryl ; 20 R4 represents optionally

% tute Z represents a bond,
IEsreddnt ) RALBH P
re:z:ra%F %Q‘?"%fgeprg o S R R R S B bor,

)GC@Rgr)oNB ‘RB5 and R6 each independently
Deppresemtttbdﬂ;i &, Chsalkyyl or C, ., alkylaryl; R7 and RB
gaepreionttonendand byl srepbsingsd orkdnsitstitoted Gbtefoayikyl  or
gle re?ér*@’ér%ﬁﬁ'onai@@ufﬁt@é% Bi6- n%%réd@ﬁ?fﬁé{%h Vring;

‘??&8?&@6 é_ISOC 06 @6 SOEN P¥R sby
'B@'F?TL% Fes gﬁ a ' YC!O @F&so ?ﬁHF\)‘ or CS;
Rogecilﬁ paci indgPepRenty learamnteﬁ @mﬁky'a}r&@éltyb@ﬁred RO and
Rl Orepresents, COAR'2r 6HyRR T corgGANR'FRE.i GONRIORBNNRIOOR®, SR™,
poOeOKY);, FaMIR P ur $ORFRKet er oat ons sel ected from O,
R® represents H, Csalkyl or C,4alkylaryl;
R* represents optionally substituted aryl or heteroary;
Z represents a bond, CHz, O, S, SO, 502, NR®, OCR’R®, CR°R™0Q or Z, R* and Q
together form an optionally substituted fused tricyclic group,
R® and R°® each independently represent H, Cy¢ alkyl or C, alkylaryl;
R’ and R® each independently represent H, hale, C, alkyl or C,_, alkylaryl;
R® and R'" each independently represents H, C,.s alkyl optionally substituted by halo,
cyano, OR™ or NR°R"' , C,4 alkylaryl optionally substituted by halo, cyano, OR'" or
NR°R', OR" or, together with the N to which they are attached, R® and R™ form a
heterocyclic group optionally containing one or more further heteroatoms selected from O,
N and S;
R" represents H, C,., alkyl, Cy alkylaryl or COR®;
R*?and R™ each independently represent H, Cy.5 alkyl, C+.3 alkylaryl or C,.;alkylheteroary!
or, together with the functionality to which they are attached, R'? and R"™ form a
heterocyclic group optionally containing one or more further atoms selected from C, O, N
and S;
R™ and R'® each independently represent H, C,s alkyl, Cy4 alkylaryl or Cy4 alkylheteroaryl
or together with the functionality to which they are attached R"™ and R'"™ form a
heterocyclic or fused heterocyclic group which may contain one or more further atoms
selected from C, O, N and S; and physiologically functional derivatives thereof.

2. A compound as claimed in claim 1 of formuta (la) or (Ib):
32



Nand S; 30 R' represents H, C .6 al kyl, C, -4alkylaryl
or CORS; R 12 and R13 each i ndependently represent H,
Cl.3 alkyl, C1.3 alkylaryl or C,.3 alkyl heteroaryl

or, together with the functionality to which they are
attached, R12 and R13 forma heterocyclic group
optionally containing one or nore further atons
selected fromC, 0, N and S; 35 R14 and R15 each

i ndependent |y represent Hr'%. . 6 al kyl , ,Cq 4 al kyl aryl
or C, ., alkylheteroaryl o together t he
functionality to which the Q ;
forma heterocyclic or fu.
may contain one or
C, 0, N and S(qu

et erocyc]ic group which
f atons AelRcted from
'oI ogical Iy functisondt
derivatives thereof x40 2--T conpound as clainmed in
claim1 of formula (18) or (Ib): 32 (RI99e HOH DG
AgE (R18 m2 T (la) (R19)~ H(lags OH(RABE O
(Ib) 5 wherein: T is absent or represents 0, S, NR 6

or CRIBR 7; --- represent ﬁwpptl onal ; G and &

each independently representS CH or ) A

represents bond, Cl.6al kyl &% Kyl,; B

represents bo(nqis, 0, S SO 2R14,

CONRL4R15, NICSORL4 RS 2R 4 NR14R15;
( ) (BRER)

wherein:

T is absent or represents O, S, NR'® or CR"®R";

--- represents optional bonds;

G' and G? each independently represents CH or N;

A represents bond, Cygalkyl or CH=CH-C,alkyi,

B represents bond, O, S, SO, SO,, CO, CR'R®, CO,R™, CONR™R'®, N(COR™}(COR"),
N(SO,R™)(COR'"), NR"R'®,

D represents bond, or Cy alkyl;

E represents substituted aryl or substituted or unsubstituted heteroaryl;

R represents H, C,¢alkyl or Cq alkylaryl;

R" represents H or Csalkyl;

R™ and R" each independently represents halo, cyano, nitro, OR', SR'®, COR™,
NR'COR'®, CONR'"R'7, optionally substituted phenoxy or Cy.salkyl optionally substituted
by OR'®;

m and n each independently represents 0 or an integer 1,2 or 3; and physiologically
functional derivatives thereof.

3. A compound as claimed in claim 1 of fermula (lc):
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D represents bond, or Cl1$ alkyl; E represents
substituted aryl or substituted or unsubstituted
heteroaryl; 15 R16 represents H, Cl.8 al kyl or Cl4

al kylaryl; R17 represents Hor Cl.6 alkyl; R18 and R19
each i ndependently represents hal o, cyano, nitro,

OR16, SR16, COR 6, NR17COR76, CONRL6R17, optionally
substituted phenoxy or Cl-%al kyl opti
substituted by OR18; 20 m and n.-egac
represents 0 or an integer
physi ol ogically functiona
compound as cl ai med Anghai of formfias /(Yec): 33 H

OH D (Re) AE"™ c) A represents %bond,

Clsal kyl or CH=CH Ch4dgtkyl; B represents bond 0, S,

SO, S, CO, CR7R8, CO2R14, CONR14 R15,

N( COR14) (COR 5), r«aqu(aﬁsk NR14R15; 5 D
represents bond, or Cl1.8 alkyl; Epresents
6u€xse$aﬂtﬂ®dda¢13eblkyjror§Ub§H+Qwﬂ"&tﬂ or unsubstituted
Betgressty bondROB Sa80, BD,,C0 CRMIePORIE rGONR FRIS EOOR'Y(COR™),
%) nR@ﬁ@ OR16, SR16, COR e, NR 17 COR76,

RE®R
6;%[};9 7bon9c§) ng Y substi t ut ed phenoxy or C1. eal kyl

 ona P ch
g B e%WSthfegﬁrﬁgfeﬂtbgtq%fegﬁl upsflleledos® ) o
Fogiead] infependely epsasentsr 1aju GBS piler &, SR pCor®
ESB d C&:NR:wa:mﬁomaﬂy Subsitityter piendxyram@h.saliyl eptionally S@bstltuted
RPOR{% d) 15 wherein R2D represents a substituted or

HNSAE A tdabh tifidparidehtiy FephedbAts TRbY hn HieyeR 1S2LEG] 8l physiclogically
functional derivatives thereof.

|vat|vest reof. 3. A

4, A compound as claimed in claim 1 of formula {Id):
H

OH

R D)

(Id)
wherein R? represents a substituted or unsubstituted aryl or heteroaryl group selected
from phenyl, benzofuraryl and pyrimidinyl; and

)

represents a substituted aryl or a substituted or unsubstituted heteroaryl group comprising
at least one nitrogen atom; and physiologically functional derivatives thereof.

5, A compound as claimed in claim 1 or claim 2 selected from:
5-Biphenyl-4-yl-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y|)ethyl]-3-hydroxypentanoic
acid,

5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-
ylethyl)pentanoic acid,
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from phenyl, benzofuraryl and pyrimdinyl; and -N3 20
represents a substituted aryl or a substituted or
unsubstituted heteroaryl group conprising at |east
one nitrogen atom and physiologically functional
derivatives thereof. 5. A conpound as clained in claim
1 or claim2 selected from
B-Bipangldry1-3ahyrox-2H2-(3- ineBry b2, dxdioxd-3 3-dinyaiyadyomidin-1(26)- nd o
lyh)@thyllpeetahyit heid- hydr oxypent anoi ¢ 25 aci d;

| I
%- (B R phefyd- yl)33 hyd;ias% P43kt Ky?f E?n‘?% S@duﬁyd?bpgmﬁnéd} Bion).-

g}} | eﬁl@: & Q?u yI)et hyl nol ¢ acl
JE R r(? emvﬁz 21%5’)5* S lany i ko e 554-pvnm'dm 5.
5’-0 ARy DREEERAIGIGheny | - 4- yI ) - 3- hydr oxy- 2- [ 2- ( 3- et hyl -

dmmza243meﬁytiz B19ioxpRidddimydiapR tidniding1 (PR etRy &S an0| c
atmflmbrorﬁethoxy)b1phenyl-4—yl]pentanonc acid;
3={ltly flBesfitad-ZylpheARE-2Ly2- ﬁ%—&omm&eh%ré*z%wﬁi{o@wr R

Rydrod)dbashdi€ b 1 - 5 (4 pyrim di n- | phenyl )pent anol c
§[ g D)? o-é 3[%"(’59 %FHW°'?'YLDEHHY%§&¥%’°’4¥ A4y dr opyri ni di
-4eyl ]Pqptanmc acid;

@tm t, wmxeﬁﬁ-mqu Bhiisoindoh-2-Mejty]]SehytempBd4'dmethylinio)oiphenyl-4-
ShgeftapicBeidz of ur an- 2-yl ) phenyl ] -2-[ 2- (1, 3-di oxo-1, 3-di
By r@/aabbnprfeaylmm 2113 @6lov 3-diByard 2HIYEHR AKX ¥ RBEth PRI C

9c!|r xycentanolc acid;

%)}% Q-y?) 23[2% gycdoxo-1%lh)§ o-EH |som%oy£ zl?ettrw{ﬂ;,] -3-h

?’f E’BF‘ 295209 bi phenyl - 4-yI ] pent anoi ¢ aci d;
-[? H1.3-Dioxo-hi 3eitydlio-2/-isgIndgicR-y!)ethyl]l-3-hydroxy-5- ~(4-pyrimidin-5-
yiphetiyhpentanoiaicid2- yl ) et hyl ] - 3- hydr oxy-5-[4' - (net hyl t hio
) bi phenyl -4- yl ] pentanoic acid; 15

B-(4'A Qﬁﬁﬁm}d QE%QWIed‘}n ?rll r%c{! gl'ams Pod fBIXL%len ﬁleglglng dro-

2H-| 50| ndol - yl pent anol

Ace i p 2-(1, 3- dIOXO 1, 3-di hydro
Dot % mﬁ%‘i ? ‘5? )téﬁlﬁ%"}( & nﬁmﬁw IR oPiech evtering fgm or
susceptiple tp pn o@&@"’ﬂmgn%ll difperes-2 Hari diamanaton? cohditsnhwhith 3nethod
bororisRy -asm(ndlstwgl toi sialm hEmai Gryarjirhal ngUbjepe ah agifettdreagrount of a

Eompbune ap clbindd By EheddftRfiné Ntc@gly one of claims 1 to 5
for use |n medl cine. 7. A nethod for the treatnent of

ou?ly?% ?‘r%ntrTnUS o farl%(; clzﬂn g:é r(:Ira ‘g{? 5 f%r5 the manufacture

s sce t I n au
cﬁ.ﬁ;m fgpr @Bﬁ'ﬁ?ﬂe&ho |ae'ﬁna[t@'y ﬁwltlons or autoimmune disorders,
9, A pharmaceutical composition comprising a compound as claimed in any one of

claims 1 to 5§ and a pharmaceutically acceptable carrier therefor, and optionally one or
more other therapeutic agents.

10. A process for the preparation of compounds of formula (1) as defined in claim 1,
which process comprises:

(A) for the preparation of a compound of formula (1) wherein Z represents a bond, reacting
a compound of formula (il):

L=Q=X Y A D

R" R"R* R?
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conprises admnistering to said human or ani nal

subj ect an effective anount of a conpound as cl ai ned
any one of claims 1 to 5. 8. The use of a conmpound as
claimed in any one of clainms 1 to 5 for the
manufacture 30 of a nedicanent for the treatnent of

i nfl ammat ory conditions or autoi mmune di sorders. 9. A
phar maceuti cal conposition cmpprising a conpound as
claimed in any one of clains 1 to 5 and a

@E?"?'“ e,!;ht [ ﬂlg )43 LR E‘g{),ﬁ)é ?ﬁ:{ ﬁeﬁerastegl?gﬁ ils deflﬁéyjfor grmula 0]

@mepﬁss 8245V Bp gflhnlgr\g'%m%ﬂ Shitale fe&ifﬁs%ﬁ%(e} e grpup

fornmula (1) as defined in claim1, which process
(B) i thesgrepargtion df arcotripeurpt & permatai (bnvt'@feiraztl:mtmmtﬁoo,cﬁ. S0, 80.,

braumAteact(ng)a sdloBhdofforfrir (@ent s a bond, reacting 40
a compound of forrmula (I1): L-QXXY'A% BI'DE R R

R3 R2 35 (11) whereig—Rl, R R3', A B, D,
E, Q X and Y are as pre% d(#/llﬁrgl\e%for forml a

(1) and L represents agl e&ViRAR? group wWith a reagent
suitable to introduce the grﬁpR4 (B) for the
preparati on of a compound of® or mul a (1) wherein Z
represents 0, S, SO SO2, or NR5, reacting a conmpound
wheréioQnN, &, ﬁ | IR) RZTRTQMBWMB Bare 45 prEviowRly dding fot formula (1),
aid T )repredeitscOR, €H of, NR°H, Rith aeagdi? suiible &, infBodude aimd giloup R*,

faliGwediSin HeEMse Whbke FIRfSH Eﬂoﬁtﬁhalfd%fd%rﬁof(thé sulfidd @ tHe sulfoxide or
{hggnl%%gnts OH, SH or NR6 a reagent suitable to

I'ntroduce the group R4, followed in the case V\,here T

is SH by optional oxidation of the sulfide to th e
] f%ihedréreaarat'%oft Aconppyshes: forreyla () whergin £ Eﬁi’éﬁS&f"F FCRR,
ehctingeqepwamt! offforfrglatiMya (1) wherein Z represents

OCR4R5, reacting a conpound of formula (IV): RS

LQ X~Y~AB~D11 E 8

R
L‘é—Q—X Y A\ /D\
B E
R R>g" ;(Rz
{IV)

wherein Q, X, Y, R, R", R%, R}, R%, R®, A, B, D and E are as previously defined for
formula (f), with a reagent suitable to introduce the group R*-O;

(D) for the preparation of a compound of formula (I) wherein Z represents CR’R®0,
reacting a compound of formula (V) :

HO=Q=X Y~ A\ O
R" R"R® R?
V)
wherein Q, X, Y, R', R", R%, R3, A, B, D and E are as previously defined for formula (1),
with a reagent suitable to introduce the group R*CR°R?,

(E) for the preparation of a compound of formula () wherein Z represents CH,, reacting a
compound of formula (I) comprises reacting a compound of formula (V1):
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RS20R R RBRz (IV) wherein Q X Y, R, R, Rz
R3, R5, Re, A B, D and E are as previously defined
for formula (1), with a reagent suitable to introduce
the group R4&-GQ 25 (D) for the preparation of a
conmpound of formula (1) wherein Z represents CR5R60,
reacting a conpound of forrmula (V) : HOQ X\ /YYA'BE
R R. R3 R 30 (V)H—ahkex APPSR, R, R, R3,
A, B, Dand E are as pressn% e‘Flne for formula
(1), wth a reagent suNBalﬂeRtB i ntroduce the group
RACRS5R5; 35 (E) for the prepanation of a conpound of
formula (1) wherein Z represents CH2, reacting a

10 Akl d
&?E@@L@W%O\F gﬁ m%ﬁ%‘?@pj 5?@%@%&@8&&&%@% o,
HﬂhE\’ﬁa) \/ﬁ’f?‘?é wace 2’R2 R3, A B, D and

E are as previously defined for formula (1), 5 wth a
(Rderdine preparatidsl of atcompeundef fncmula ik regciinga RRpegnd ofFiproruts (VII):
the preparation of a conmpound of fornula (l) reacting

a conpound of fortaHa (¥l )x,  R-- Kz Q,X\ IY~A, ,x L

R R" RBRz (VII) 10 wherei Q\p(\@ R, R', R, R3,

R4, A, B and D are as prevRbugl w*defined for formul a

(1), wth a reagent suitable to i ntroduce the group

E; or (G) carryl ng out a pro sel ected from
gr%%r F%F% |RQ%)|1 ﬁé ggl Srre(\:n%ﬂg/]? Egﬁngg for%rmula ),
with a reagent suutable to introduce the group E; or

(G) carrying out a process selected from processes (A) to {(F) followed by interconversion
of one or more functional groups.
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