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{575 Abstract: Compounds of Foermula (I): Wherein: A
represents bond, Cl-6alkyl or Cl1&equals;CH-Cl-4alkyl;

B represents bond, O, S, SO, SO2, CO, CR7R8, CO2R14,
CONRI14R15, N(CORI4)}(COR157), N(SO2R14}XCOR15)

0] or NR14R15; D represents bond, or— C1-6alkyl; E represents
substituted aryl or substituted or uns=substituted hetercaryl; Q
represents an optionally substituted 5- or 6-membered aryl or heteroary! ring; X represents O, S, SO, SC32, CO, CNRS, CNORS,
CNNRSR6, NR11 or CR7R8; Y represents CRSOR 11, CRSSR11, NORS, CR5NR6RI1, SO, SO2, CO, CNRS, CNORS or CS;
R1 and R1’' each independently represents H, C1-6alkyl or Cl1-dalkylaryl; R2 represents CO2R12, CHZ=20R12 or CONR12R13,
CONRI120R13. NRI12COR13, SR12, PO(OH)2, PONHRI12 or SONHR12; R3 represems H, Cl-6alkmy! or Cl-dalkylaryl; R4
_represents optionally substituted aryl or heteroaryl; Z represents a bond, CH2, O, S, SO, SO2, NR5, OCRSSR6, CR9R100 or Z, R4
and Q together form an optionally substituted fused tricyclic group; RS and R6 each independently reroresent H, C1-6 alkyl or
C1-4 alkylaryl; R7 and R8 each independently represent H, halo, C1-6 alkyl or C1-4 alkylaryl; R9 and ~RI10 each independently
=represents H, C1-6 alkyl optonally substituted by halo, cyano, OR11 or NR6R11 , C1-4 alkylaryl option_ally substituted by halo,
«cyano, OR11 or NR6R11, OR11 or, together with the N to which they are attached, RS and R10 form a Eheterocyclic group: R11
—represents H, C1-6 alkyl, C1-4 alkylaryl or CORS; R12 and R13 each independently represent H, C1-3 alky .1, C1-3 alkylaryl or C1-3
=alkylheteroaryl or, together with the functionality to which they are attached, R12 and R13 form a heterocye=lic group: R14 and R15
«=ach independently represent H. C1-6 alkyl, C14 alkylaryl or C1-4 alkvlheteroaryl or together with the= functionality o which
~they are attached R14 and R15 form a heterocyclic or fused heterocyclic group: and physiologically functional derivatives thereof,
sorocesscs for their preparation. phammaccutical formulations containing them and their use as inhibitors of ~ matrix metallprotcinase

eznzymes (MMPs) are described.

4
R—z—aQ—x_ _Y_ A_ _D_

R R" R® R

0 2005/026120 A1 [HHIIENT AN



10

15

20

25

30

35

WO 2005/026120 PCT/EP2004/010319

Matrix Metalloproteinase Inhibitors

This invention relattes to novel chemical compounds, processes for their preparation,
pharmaceutical forrnulations containing them and their use &n therapy.

The compounds oW the invention are inhibitors of matrix mmetalioproteinase enzymes
(MMPs).

Matrix metalioprote=inase enzymes play a major role in extracellular matrix component
degradation and reemodelling. Examples of MMPs includle collagenase 1, 2 and 3,
gelatinase A and BB, stromelysin 1,2 and 3, matrilysin, macrophage metalloelastase,
enamelysin and mmembrane type 1,2,3 and 4 MMP. Thes enzymes are secreted by
connective tissue cells and inflammatory cells. Enzyme activation can not only initiate
tissue damage but induce increased inflammatory cell infiltration into the tissue, leading
to more enzyme poroduction and subsequent tissue darmmage. For example, elastin
fragments produce=d by MMP degradation are believed to stimulate inflammation by
attracting macrophmages to the site of MMP acltivity. Inhifbition of MMPs provides a
means for treating edisease states wherein inappropriate me talloprotease activity results
in degradation of connective tissue and inflammation.

In one aspect, the pre=sent invention provides compounds of fo rmula (1):

Rt—z— q—X% Y A D
\B/ \E

R R" R® R
()

Wherein:

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

B represents bond, O-, S, SO, SO,, CO, CR'R?, CO,R", COINR"R", N(COR')(COR'®),
N(SO:R™)(COR') or INR"R";

D represents bond, or C,galkyl;

E represents substitusted aryl or substituted or unsubstituted hesteroary!;

Q represents an optiomally substituted 5- or 8-membered aryl or heteroary! ring;

X represents O, S, SC3, SO,, CO, CNR?, CNOR®, CNNR®R®, NFR"' or CR’R?;

Y represents CR°OR'™, CR°SR"", NOR®, CR°NR"R"", SO, SO,.. CO, CNR®, CNOR® or CS;
R' and R" each indepezndently represents H, C,salkyl or C,ali<ylaryl;

R? represents CO,RR?, CH,OR' or CONR"R"™, CONR'Z0R"™, NRCOR®", SR™,
PO(OH)., PONHR'? owr SONHR'?,
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R3 represents H, C,.aalkyl or C,alkylaryl;

R* represents optionaally substituted aryl or heteroaryi;

Z represents a bone«d, CH,, O, S, SO, SO, NR®, O=CR°R®, CR°R™0O or Z, RR* and Q
together form an opt#onally substituted fused tricyclic group;

R® and R® each indegoendently represent H, C,.5 alkyl omr C, alkylaryl;

R and R® each indegoendently represent H, halo, C,.5 amlkyl or C14 alkylaryl,

R® and R'™ each incdependently represents H, C,¢ a lkyl optionally substitutecd by halo,
cyano, OR" or NR®R" , Cy4 alkylaryl optionally sutostituted by halo, cyano, OR11 or
NR®R", OR'' or, tosgether with the N to which they are attached, R® and RR" form a
heterocyclic group ogptionally containing one or more fumrther heteroatoms selecte=d from O,
N and S;

R represents H, C;_g alkyl, Cy alkylaryl or COR®;

R'?2and R'? each indeependently represent H, Cy.3 alkyl,. Cysalkylaryl or C,.5 alky! heteroary!
or, together with trme functionality to which they amre attached, R'> and R™ form a
heterocyclic group opptionally containing one or more feurther atoms selected frorm C, O, N
and S;

R and R each: independently represent H, €5 alkyl, C,4 alkylary | or Ci4
alkylheteroary! or tocgether with the functionality to which they are attached R™* and R*
form a heterocyclic =or fused heterocyclic group whick may contain one or more further
atoms selected from C, O, N and S; and physiologicallyws functional derivatives theareof.

References to ‘aryl’ include references to monocyclmc carbocyclic aromatic r-ings (e.g.
phenyl) and bicycli ¢ carbocyclic aromatic rings (e.g. naphthyl) and references to
‘heteroaryl’ include references to mono- and bic yclic heterocyclic aromaatic rings
containing 1-3 heter-o atoms selected from nitrogen, ©xygen and sulphur. In a bicyclic
heterocyclic aromatic group there may be one or more= hetero-atoms in each of the rings,
or only in one ring. EExamples of monacyclic heterocyclic aromatic rings include= pyridinyl,
pyrimidinyl, thiophemnyl, furanyl, pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, uracil omr imidazoly!l, and examples of bwicyclic heterocyclic arommatic rings
include benzofurany'l, benzimidazolyl, quinolinyl or incdolyl. Carbocyclic and hesterocyclic
aromatic rings may koe optionally substituted, e.g. by cne or more C4 alkyl, C=s alkenyl,
halogen, C.¢ alkoxy.. cyano, hydroxy, nitro, amino, -NJ(CH,),, -NHCOC,.s alkyl_ -OCF,, -
CF;, -COOQOC,4 alixkyl, -OCHCF,, -SCF3;, -CONRGBR7" -SO,N(CH3),, -SO,CH; or -SCH,
groups, or by fused cycloalky! or heterocyclic rings whilich may themselves be stibstituted,
for example by carbcanyl groups.

References to ‘alky I' include references to both st raight chain and brancked chain
aliphatic isomers of the corresponding alkyl. It will be appreciated that refe-rences to
alkylene and alkoxy sshall be interpreted similarly.

Suitably A representss bond or C44 alkyl, such as C, or «C; alkyl.

Suitably B representss bond.
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Suittably D represents methylene or bond , preferably bond.
For Example A-B-D may suitably represe=nt —CH,CH2-.

Optional substituents for E include one or more of Cys alkyl, C2¢ alken=yl, halogen, Cis
alkoxy, cyano, hydroxy, nitro, amino, -N( CH3),, -NHCOC, ¢ alkyl, -OCF3, —CF3, -COOC1s
alky/l, -OCHCF,, -SCF3, ~CONR®R® -SO=N(CHj)., -SO.CH, or -SCH; growups, or by fused
cycloalkyl or heterocyclic rings which rmay themselves be substituted, for example by
carbonyl groups.

In one subgroup of compounds accordiEng to the invention, E representits substituted or
unssubstituted 5- or 6- membered heteroaaryl such as a nitrogen-containing heteroaromatic
growp, for example, uracil.

in & further subgroup of compounds according to the invention, E represe nts aryl, such as
phe=nyl, substituted by a fused substitut<ed or unsubstituted heterocyclic ring, such as a
nitreogen-containing heterocyclic ring. Exemplary of this subgroup are compounds
according to the invention wherein E repr-esents phthalimido.

Suitable optional substituents for Q incluade one or more of C, alkyl, C,.e 2lkenyl, halogen,
Ci.s alkoxy, cyano, hydroxy, nitro, ami no, -N{CH;),, -NHCOC,¢ alkyl, -OCF,, -CFs, -
CO OCs alkyl, -OCHCF,, -SCF,;, -COMNR®R®%-SO,;N(CH,),, -SO,CH; or— -SCH; groups.
Mosst suitably Q represents unsubstituted phenyl.

Suitably, R' and R each represents hyd mogen.

Suitably R? represents CO,R*, such as COH.

Suitably R® represents hydrogen.

Suitably R* benzofuranyl, phenyl or py-rimidinyl. Suitable optional sulostituents for R*
incl ude one or more of C,, alkyl, C., all<enyi, halogen, C,¢ alkoxy, cyanc, hydroxy, nitro,
amiino, -N(CHj;)2, -NHCOC, ;4 alkyl, -OCF;, -CF;,  -COOC,;5 alkyl, -OCCHCF,, -SCF,, -
CO NR°R®, -SO,N(CHs),, -SO.CH; or -S«CH; groups. Preferably R* repressents optionally
subsstituted pheny! or optionally substitutead pyrimidinyl.

Suitably X represents CH,.

Suitably Y represents CHOR", where R" suitably represents H, Cis alkyl or COR?,
Prexferably R'' represents H. R® preferabwly represents C, alkyl.
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Suitably Z~ represents a bond, or Z, R4 and Q together represent a fussed tricyclic group.
Preferablyw, Z represents a bond. .

A subgrotap of compounds of formula (1) is pmresented by formula (la) ancd formula (Ib):

(1a)

(ip)

wherein:

T is absertor represents O, S, NR' or CR'SRY;

— represeants optional bonds;

G' and G= each independently represents CBH or N,

A represe nts bond, C,salkyl or CH=CH-C, . &lkyl;

B represe=nts bond, O, S, SO, SO,, CO, CR'R?, CO,R™, CONR™R', N(COR'")(COR"),
N({SO,R' YCOR'), NR"“R";

D represe=nts bond, or C,; alkyl;

E represe nis substituted aryl or substituted cr unsubstituted heteroaryl,

R'®repressents H, C,salkyl or C,, alkylaryl;

R' repressents H or Cisalkyl;

R'®* and R™ each independently represesnis halo, cyano, nitro, OFR'", SR™, COR',
NR'COR.™, CONR™R'" optionally substitu—ted phenoxy or Cysalkyl op tionally substituted
by OR™;

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

In compo -unds of formulae (la) and (Ib), A sSuitably represents alky!, simch as C,.alky), for
example =ethyl. Suitably, B represents bornd. Suitably D represents bond. Suitably E
represent_s substituted or unsubstituted hetesroaryl such as nitrogen-cortaining heteroaryl,

-~

AMENDE D SHEET
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for example ura cil , or E represents phenyl siabstituted by a fused substituted or
unsubstituted het~erocyclic ring, such as phthalimido .

Preferably nis O aand mis 1.

Preferably R'® re=presents a para-substituent selecsted from NOz, Ci¢ alkmyl, Cyg alkoxy,
halo, SC,.¢ alkyl, *CN and COC, s alkyl.

Preferably, G' armd G2 are both CH or both N.

A further subgr-oup of compounds according ®o the invention is respresented by
compounds of for—mula (Ic):

(Ic)

wherein AB,D,E=.,R"™ and m are as defined for formulae (la) and (Ito) above; and
physiologically fuanctional derivatives thereof.

In compounds -of formula (lc), A-B-D suitably represents —CH»-CH» -. Suitably m
represents 0 or 1 . When m is 1, R"® suitably repressents a para substituen® selected from
N02, C1.6 alk)’l, C 14 alkoxy, halo, SC1.3 alkyl, CN, OCFs. or COCLQ alkw.

A further subgroLap of compounds according to the i ntention is represented by compounds
of formula (Id):

OH

(id)
wherein R? reprezsents a substituted or unsubstitutezd aryl or heteroary! group selected
from phenyl, ben=ofuraryl and pyrimidinyl; and
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—)

represents a smubstituted aryl or a substituted or munsubstituted heteroaryl groug> comprising
at least one nit rogen atom; and physiologically fuinctional derivatives thereof.

In compounds  of formula (id), R? suitably repre-sents unsubstituted or substit uted phenyl,
unsubstituted Eoenzofuraryl or unsubstituted pyrismidinyl. When R? representss substituted
phenyl, suitably the phenyl ring will be substituted by a single substituent in the para
position. Suit=able substituents include C,salkyl, C,¢alkenyl, halogen, Cy¢all<oxy, cyano,
hydroxy, nitro, amino, -N(CHa);, -NHCOC,ealky~l, -OCF;, -CF3, -CO2Csalkyl.. OCHCF, -
SCF,;, -CONRSR?, -SO;N(CH;),, -SO,CH, or —SSCH,, such as cyano, COCH=, OCF; and
SCH3.

By the term “gphysiologically functional derivati ve” is meant a chemical demrivative of a
compound of feormula (I) having the same physisological function as the free c=ompound of
formula (I), fo r example, by being convertible2 in the body thereto and ircludes any
pharmaceutica lly acceptable esters, amides &and carbamates, salts and solvates of
compounds of~ formula (1) which, upon administration to the recipient, are= capable of
providing {(direectly or indirectly) compounds of f<ormula (I) or active metabolitee or residue
thereof.

Suitable salts of the compounds of formula (l) in«clude physiologically acceptatole salts and
salts which ma_y not be physiologically acceptab» le but may be useful in the pr-eparation of
compounds of ~—formula (I} and physiologically acceptable salts thereof. If appreopriate, acid
addition salts ranay be derived from inorganic or crganic acids, for example hycdrochlorides,
hydrobromides , sulphates, phosphates, aceftates, benzoates, citrates, succinates,
lactates, tart rates, fumarates, maleates, 1-hydroxy-2-naphthoates, palmoates,
methanesulphcnates, formates or trifluoroacetatess.

Examples of sclvates include hydrates.

When compoumnds of formula (I) contain chiral czentres, the invention extends o 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 tihe form of a
purified single senantiomer. Enantiomerically pusre compounds of formula (I) zare available
by way of chira lly selective synthesis or by way cf chiral separation.

The compouncds of formula (I) and salts and s clvates thereof may be prep-ared by the
methodology deescribed hereinafter, constituting & further aspect of this inventicn.

A first processs (A) according to the invention ®or preparing a compound of™ formula (1)
wherein Z reprezsents a bond comprises reacting a compound of formula (l1):
6
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—-Q— Y A D
L—Q—X g7 E

R R'R® R?
(n

wherein R', R", R3, R%, R¥ A, B, D, E, Q, X and Y are as prewiously defined for formula (1)
and L represents a leaving group, with a reagent suitabie to @ntroduce the group R*, such
as a compound R‘B(OH),, suitably in the presence of a cataalyst, such as a noble metal
catalyst e.g. palladium, and a suitable base, such as an alkali metal carbonate, e.g.
caesium carbonate. The reaction is conveniently carried out &n a suitable solvent, such as
a polar organic solvent, e.g. dimethyl formamide. Suitable lezaving groups represented by
L include halides, especially b romide or iodide.

For example, for the synthesis of a (optionally substituted) b@phenyl compound according
to the invention (ie Q and R* are both phenyl), a phenyl boromnic acid may be reacted with
[(4-bromophenyl)(methylsulforyl)amino]acetic acid in the pressence of a suitable catalyst:

X Yl AL D
Xl Yl A D X ?(2 B
KK, E R "R R R
R" R" R R ArB(OH),
Br —_—

A second process (B) according to the invention for preparin g a compound of formula (I)
wherein Z represents O, S, SO, SO,, or NR®, comprises reacsting a compound of formula
():
T—Q—X Y A\B/D\E
R" R"R’ R
(m

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

For compounds in which Z represents SO or SO,, the co mpound of formula (1) may
conveniently be prepared by imitial preparation of the compowand in which Z represents S,

7
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followed by oxi@dation of the sulphide to the sul—foxide or the sulfone. The oxiedation step
may be carriesd out using methods known in the art such as oxidation with hydrogen
peroxide in -the case of the sulfone, owr oxidation with Oxone® (potassium
peroxymonosu ifate) in the case of the sulfoxide.

A third proces=s (C) according to the invention for preparing a compound of formula ()]
wherein Z repreesents OCR°R®, comprises reacti ng a compound of formula (IV):

R R"R® R?

RS
L+Q—X Y A\ /D\
E

R6 K. K,®
wherein Q, X, Y, R, R", R4 R% R® R% A, B3, D and E are as previously defined for
formula (1), withh a reagent suitable to introduce the group R*-O such as a cormpound R*-
OH. The reaction is conveniently carried out Bn a suitable solvent, such as an alcohol
solvent, e.g. elthanol, under basic conditions, fcer example in the presence of &an aqueous
hydroxide such as sodium hydroxide. Suitable= leaving groups represented by L include
halides, espec@ally bromide or iodide.

A fourth proce:ss (D) according to the inventior for preparing a compound of formula (1)
wherein Z repreesents CR°R®0, comprises reacti ng a compound of formula (V) :

HO—Q—X Y A_ _D
\B/ \E
R R"R*® R?
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 FR‘CR®R® such as a compound IR*CR°R-L,
wherein L is & suitable leaving group. The reaction is conveniently carrieed out in a
suitable solvert, such as an alcohol solvent, e.g. ethanol, under basic coruditions, for
example in the= presence of an aqueous hydro=ide such as sodium hydroxide. Suitable
leaving groups represented by L include halides , especially bromide or iodide.

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

H—Q—X Y A D
\B/ \E
R1 R‘. R:s R2

8
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Vi)

wherein Q, X, Y, R, R", R% R?, A, B, D and E are as previously defilined for formula (1),
with a reagent suitable to introduce the group R‘CH,, such as a ceompound R‘CH.-L,
wherein L is a suitable leaving group, for example halide, suitably inm the presence ofa
catalyst_, for example a Lewis acid catalyst such as AlCls. A Friedel-CCrafts reaction may
accordirgly be appropriate.

A sixth process (F) according to the inwention for preparing a compeound of formula (1)
comprisses reacting a compound of formula (VII)

R—2z—Qa—X%__Y Asg-Dn,
R7R" R® R

i)
whereim Q, X, Y, R', R, R% R%, R*, A, B and D are as previously defifined for formula (1),
with a reeagent suitable to introduce the g roup E such as a compound H-E. The reaction is
conveniiently carried out in a suitable solvent, such as an aporotic solvent, e.g.
dimethywiformamide, under basic conditions, for example in the prese nce of a base such
as pota ssium hydride. Suitable leaving groups represented by L inclumde halides, such as
bromide= or iodide, and methylsulphonyloxy groups.

A seve=nth process (G) according to the invention comprises carr=ying out a process
selecteed from processes (A) to (F) followed by interconversion of one or more functional
groups.. Interconversion processes include processes such as cxidation, reduction,
substitLation, deprotection etc., standard in the art of synthetic chemistr—y.

Compo unds of formula (I), (M), (IV), (V) and (Vi) may be prepzared by reaction of
compouunds of formula (VIIl):

U— Q—XXYXA\B/D\LZ’
1

R R" R® R
(Vi)

whereirm Q, X, Y, R, R", R R®, A, B and D are as previously defined #or formula (1) and U
is L in t he case of compound (ll), T in the case of compound (lil}, L(R®D(R®)CH; in the case
of comppound (IV), OH in the case of cormpound (V) and H in the case=e of compound (VI),
and L2 represents a leaving group more labile than L, with a compour—d of formula E-H or
a salt oef formula E'M". Suitable leaving groups represented by L? inclLude halides, such as
bromidee or iodide, and methylsulphonyloxy groups. Alternatively, =an activated leaving
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group L? of the MitsLanobu type may be generated b y reacting a corresponding alcohol
with diisopropylazodicsarboxylate and triphenylphosphi ne; that Ieavmg group may &then be
displaced by an aniorm E'M' to generate the product.

Compounds of formidla (VII)) may in turn be prepaared by reaction of compouunds of
formula (1X):
L3

U—Q—X
g

R"r" R® R

(1X)

wherein Q, X, Y, R'= R", R? and R® are as previou sly defined for formula (}), U is as
previously defined fomr formula (VIil) and L® representss a leaving group, with a cornpound
of formuta H-A-B-D-L=. The reaction is conveniently caarried out in a suitable solvemt, such
as an aprotic solvent, e.g. dimethylformamide in the presence of a suitable catam lyst, for
example a metal hydride.

Compounds of formu la (IX) may in turn be prepared by reaction of compounds of formula
(X) with compounds f formula (XI1):

3

H Y L
u— @—x—L* >(
R R" R?<R2
(X) (X1)

wherein Q, X, Y, R' , R", R? and R® are as previously defined for formula (1), U is as
previously defined fo-r formula (VIiI), L® is as previoumsly defined for formula (1X), and L*
represents a leaving -group. The reaction is conveniemntly carried out in a suitable solvent,
such as an aprotic sOlvent, e.g. tetrahydrofuran in thes presence of a suitable catamlyst, for
example a metal hydr-ide.

Analogously, compouunds of formula (Vil) may be pre=pared by reaction of composunds of
formula (XI1):

L3

R Q—xxvv(
RVR" R®® R
(X1

wherein Q, X, Y, R', R", R? R® and R* are as previowusly defined for formula (Vi) , and L®
represents a leaving group, with a compound of fosrmula H-A-B-D-L. The reaaction is
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conveniently czaried out in a suitable solwent, such as an apromstic solvent, e.g.
dimethylformam ide in the presence of a suitable catalyst, for example a rmnetal hydride.

Compounds of f-ormula (XII) may in turn be pregoared by reaction of compoounds of formula
(X1ii) with compeounds of formula (XIV):

" a—x L4 HXYﬁ(LS
R"r" R® R
(Xt (XIV)

wherein Q, X, ¥, R, R", R%, R®and R* are as previously defined for fomula (1) L* is as
previously defin.ed for formula (XIl), and L* represents a leaving group . The reaction is
conveniently c=amied out in a suitable solwent, such as an aprcotic solvent, e.g.
tetrahydrofuran in the presence of a suitable ca talyst, for example a met=l hydride.

Compounds of formula R*B(OH),. R*-L, R*-OH, R‘CR°R"-L, R*CH»L, H-E, H-A-B-D-L?,
(X), (X1), (Xl) and (XIV) are known or may be prepared from knowen compounds by
methods familia rto those skilled in the art.

Depending on t he identity of the group X, growp Y, group R?% L, L% L* and L* it may be
preferable for o ne or more of those groups to be protected during one or more steps of
the synthesis of ~ a compound of formula (I). Suiitable protecting groups a re known to those
skilled in the amrt. Protecting groups may be any conventional protecting groups, for
example as desscribed in “Protective Groups im Organic Synthesis” by “Theodora Greene
and Peter G.M. Wuts (John Wiley and Sons Inc. 1998).

Enantiomeric ccompounds of the invention may be obtained (a) by the separation of the
components o>f the corresponding racerwic mixture, for exarmple, by chiral
chromatographyy, enzymatic resolution methosds or preparing and se=parating suitable
diastereoisomer—s, {b) by direct synthesis from the appropriate chiral stamrting materials by
the methods de=scribed above, or (c) by methods analogous to those described above
using chiral reacgents.

Optional conve=rsion of a compound of formula (I) to a corresp~onding salt may
conveniently be= effected by reaction with the appropriate acid or base. Optional
conversion of a compound of formula (I» to a corresponding =solvate or other
physiologically f~unctional derivative may be effected by methods known  to those skilled in
the art.
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Compounds of formula (1) may be useful for the treatment of any condditions in which
inhibition of matrix metalloproteinase would be beneficial, especially in t he treatment of
inflammatory diseases and autoimmune disorders.

Examples of inflammatory conditions and autoimmune disorders in which the compounds
of the invention have potentially beneficial effects include diseases of the respiratory tract
such as asthma (including allergen-induced asthmatic reactions), cystic fibmrosis, bronchitis
(including chronic bronchitis), chronic obstructive pulmonary disease (COPD), aduilt
respiratory distress syndrome (ARD S), chronic puimonary inflammation, rtinitis and upper
respiratory tract inflammatory disorders (URID), ventilator induced lung injury, silicosis,
pulmonary sarcoidosis, idiopathic pulmonary fibrosis, bronchopulmomnary dysplasia,
arthritis, e.g. rheumatoid arthritis, osteoarthritis, infectious arthritis, pssoriatic arthritis,
traumatic arthritis, rubella arthritis, Reiter's syndrome, gouty arthritis ancll prosthetic joint
failure, gout, acute synovitis, spondylitis and non-articular inflammatory conditions, e.g.
hemiated/ruptured/prolapsed  intervertebral disk syndrome, bursitis, tendonitis,
tenosynovitic, fibromyalgic syndrome and other inflammatory conditions associated with
ligamentous sprain and regional musculoskeletal strain, inflammatory clisorders of the
gastrointestinai tract, e.g. ulcerative colitis, diverticulitis, Crohn’s diseasse, inflammatory
bowel diseases, irritable bowel syndrome and gastritis, multiple sclerosis _, systemic lupus
erythematosus, scleroderma, autoimmmune exocrinopathy, autoimmune emacephalomyelitis,
diabetes, tumor angiogenesis and mmetastasis, cancer including carcinona of the breast,
colon, rectum, lung, kidney, ovary, stomach, uterus, pancreas, liver, oraml, laryngeal and
prostate, melanoma, acute and chronic leukemia, periodontal disease, ne urodegenerative
disease, Alzheimers disease, Parkinson's disease, epilepsy, muscle degeneration,
inguinal hernia, retinal degeneration, diabetic retinopathy, macular degesneration, ocular
inflammation, bone resorption diseases, osteoporosis, osteopetrosis, graft vs. host
reaction, allograft rejections, sepsis, endotoxemia, toxic shock syndronme, tuberculosis,
usual interstitial and cryptogenic organizing pneumonia, bacterial men ingitis, systemic
cachexia, cachexia secondary to infection or malignancy, cachexia secon-dary to acquired
immune deficiency syndrome (AIDS), malaria, leprosy, leishmaniasis, Lyme disease,
glomerulonephritis, glomerulosclerosis, renal fibrosis, liver fibrosis, pancr-eatitis, hepatitis,
endometriosis, pain, e.g. that associated with inflammation and/or trauna, inflammatory
diseases of the skin, e.g. dermatitis, dermatosis, skin ulcers, psoriasis, ecczema, systemic
vasculitis, vascular dementia, thrombosis, atherosclerosis, restenosis, re=perfusion injury,
plaque calcification, myocarditis, aneurysm, stroke, pulmonary hy-pertension, left
ventricular remodeling and heart failure.

Diseases of principal interest include COPD and inflammatory diseases ©f the respiratory
tract and joints and vascular diseases.

it will be appreciated by those skilled in the art that reference herein to tre2atment extends
to prophylaxis as well as the treatment of established conditions.
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T here is thus provided as a further aspect of the invention a compound of formula - (l) or a
pPehysiologically acceptable cAerivative thereof for use in med icine.

A\ccording to another aspecst of the invention, there is proviided the use of a compcound of
feormula (1) or a physiologi cally acceptable derivative the-reof for the manufactur-e of a
rnedicament for the treatme=nt of inflammatory conditions or— autoimmune disorders.

1m a further or alternative asspect there is provided a methosd for the treatment of a human
©r animal subject sufferirmg from or susceptible to an autoimmune disorder or an
isnflammatory condition whiech method comprises administeering to said human or animal
ssubject an effective amourmt of a compound of formula (I) or a physiologically furctional
erivative thereof.

Whe compounds according to the invention may be formuilated for administration in any
convenient way, and the inwvention therefore also includes wwithin its scope pharmaceutical
compositions comprising &= compound of formula () o a physiologically accesptable
derivative thereof together—, if desirable, with one or meore physiologically acce=ptable
ddiluents or carriers.

TWhere is also provided a pmrocess for preparing such a phaamaceutical formulatior which
comprises mixing the ingrecients.

Whe compounds accordingg to the invention may, for exaample, be formulated foor oral,
i nhaled, intranasal, topical, buccal, parenteral or rectal adl ministration, preferably —for oral
administration.

~Tablets and capsules for omral administration may contain conventional excipients ssuch as
binding agents, for exampgple syrup, acacia, gelatin, sor-bitol, tragacanth, mucillage of
sstarch, cellulose or polyvimnyl pyrrolidone; fillers, for exa mple, lactose, microcry=stalline
cellulose, sugar, maize- s®arch, calcium phosphate or sorbitol; lubricants, for exxample,
rmagnesium stearate, stea ric acid, talc, polyethylene gly col or silica; disintegramnts, for
example, potato starch, cr-oscarmellose sodium or sodiumm starch glycollate; or wetting
aagents such as sodium lau ryl sulphate. The tablets may b e coated according to methods
wvell known in the art. Oral 1 iquid preparations may be in the2 form of, for example, aequeous
oor oily suspensions, solutiosns, emulsions, syrups or elixirs , or may be presented ams a dry
poroduct for constitution w-ith water or other suitable ve=hicle before use. Suck liquid
poreparations may contain c-onventional additives such as smuspending agents, for example,
ssorbitol syrup, methyl cellmilose, glucose/sugar syrup, gealatin, hydroxymethyl ce=llulose,
carboxymethyl cellulose, alluminium stearate gel or hydrocgenated edible fats; emumisifying
aagents, for example, lecit-hin, sorbitan mono-oleate or acacia; non-aqueous v-ehicles
Cwhich may include edible= oils), for example aimond oiR, fractionated coconut eoi, oily
esters, propylene glycol or sethyl alcohol; or preservatives, for example, methyl or pr-opyl p-
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hydroxxybenzoates or sorbic acid. The preparations may also contain bufifer salts,
flavourring, colouring and/or sweetening agents (e.g. mannitol) as appropriate.

Compeounds according to the invention for topical administration may be fornlated as
cream-s, gels, ointments or lotions or as a transdermal patch. Such compositioras may for
exampale be formulated with an aqueous or oily base with the addition omf suitable
thickerning, gelling, emulsifying, stabilising, dispersing, suspending, and/or colouring
agents.

Lotion=s may be formulated with an aqueous or cily base and will in general alsso contain
one or- more emulsifying agents, stabilising aagents, dispersing agents, suspendirg agents,
thickemning agents, or colouring agents. They may also contain a preservative.

For buL.iccal administration the compositions may take the form of tablets or- lozenges
formul ated in conventional manner.

The csompounds may also be formulated as suppositories, e.g. containing co nventional
suppo-sitory bases such as cocoa butter or other glycerides.

The compounds according to the invention may aiso be formulated for parenteral
admin istration by bolus injection or continuous infusion and may be presented irn unit dose
form, #for instance as ampoules, vials, small volume infusions or pre-filled syrirges, or in
multi-close containers with an added preservative. The compositions may take ssuch forms
as sol utions, suspensions, or emulsions in aqueous or non-aqueous vehicles,., and may
contaim formulatory agents such as anti-oxidants, buffers, antimicrobial agemits and/or
tonicitwy adjusting agents. Alternatively, the active ingredient may be in powde=r form for
constiftution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use=. The dry
solid poresentation may be prepared by fillimg a sterile powder aseptically into individual
sterile containers or by filling a sterile solution aseptically into each container a nd freeze-

drying .

The harmaceutical compositions according to the invention may also be used in
combimnation with other therapeutic agents, for example anti-inflammatory agent=s (such as
corticoosteroids (e.g. fluticasone propionate, beclomethasone dipropionate, mcmetasone
furoate=, triamcinolone acetonide or budesonide) or NSAIDs (e.g. sodium crormoglycate,
nedoc .romil sodium, PDE~4 inhibitors, leukotriene antagonists, CCR-3 antagon ists, iNOS
inhibiteors, tryptase and elastase inhibitors, beta-2 integrin antagonists and ade=nosine 2a
agonissts)) or beta adrenergic agents (swch as salmeterol, salbutamol, f~ormoterol,
fenote=rol or terbutaline and salts thereof) or antiinfective agents (e.g. =ntibiotics,
antiviraals).

It will Boe appreciated that when the compou nds of the present invention are admministered
in cormnbination with other therapeutic agemts normally administered by the @nhaled or
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intranassal route, that the resultant pharmaceeutical composition may be administered by

the inhamled or intranasal route.

Compouinds of the invention may conven iently be administered in amounts of, for
examples, 0.01 to 100mg/kg body weight, preferably 0.1 to 25 mg/kg b-ody weight, more
preferably 0.3 to 5mg/kg body weight,. The compounds may be giverm more than once
daily to be equivalent to the total daily dose. The precise dose will of course depend on
the age and condition of the patient and the particular route of administsration chosen and
will ultinmately be at the discretion of the atten dant physician.

No toxicological effects are expected wheen a compound accordingg to the present
inventiosn is administered in the above menticned dose range.

Compouwunds of the invention may be tested for in_vitro activity in acccordance with the
followin«g assay:

The fluorescent peptide substrate used in the MMP-12 assay is FAM -Gly-Pro-Leu-Gly-
Leu-Phe=-Ala-Arg-Lys(TAMRA), where FAM represents carboxyfluorescein, and TAMRA
represe nts tetramethylrhodamine. MMP12 catalytic domain (residues- 106-268) protein
was exporessed in E. coli in the form of insolumble inclusion bodies & store=d in concentrated
solutiors under denaturing conditions (8M guanidine hydrochloride). Enzyme was
refoldec! into active form in situ by direct dilut@ion into assay reactions. Tie 51 uL reactions
are rurm in NUNC-brand black,square 38-4-well plates, each well containing 2 uM
substrate, 20 nM enzyme, and 0.001-100 ulVR inhibitor, in 50 mM HEPESS, pH 7.5, 150 mM
NaCl, 1 0 mM CaCl2, 1 uM ZnAc, 0.6 mM CHEAPS, and 2 % DMSO. Posstitive control wells
contain no inhibitor. Negative control well s are effected by either p-re-dispensing the
EDTA quench (see below) or by omiting e nyme. Reactions are incumbated at ambient
temperature for 120 min, then quenched by the addition of 15uL <f 100mM EDTA.
Productt formation in each well is quantified by measuring flourescense= with a Molecular
Devices Acquest. The excitation wavelerngth is set at 485 nM, amd the emmision
wavelerght is 530 nM. ICg, values were obtaiined by first calculating the= percent inhibition
(%) at «ach inhibitor concentration (%1 = 100*(1-(I-C2)/(C1-C2)), where C1 is the mean of
the pos itive controls, and C2 is the mean of the negative controls), ther fitting the %I vs.
inhibitor- concentration [I] data to: %l=A+( (B-A)(1+((C/[I]*D))), where A is the lower
asympteote, B is the upper asymptote, C is thee IC50 value, and D is the sslope factor. When
tested imn this assay, compounds of Exampless 1 to 12 had IC50s below 1 Q0 micromolar.

The inv ention may be illustrated by reference= to the following examples,. which should not
be consstrued as a limitation thereto:

General Experimental Details

LC/MS data were obtained under the followinge conditions:
15



10

15

20

25

WO 2005/026120 PCT/EP2004/010319

e Column: 3.3cm x4.6mm ID, 3um ABZ+PLUS
¢ Flow Rate: 3ml#/min

¢ Injection Volumae: 5pl

o Temp:RT

e UV Detection RRange: 215 to 330nm

Solvents: A: 0.1% Formic Acid + 10mMolar Ammonium _Acetate.
B: 95% Acetonitrile + 0.05% Formic Acid

Gradient: Time A% B%
0.00 100 0
0.70 100 0
4.20 0 100
5.30 0 100
5.50 100 0

'HNMR spectra were obtained at 400 MHz on a Bruker—Spectrospin Ultrashield 400
spectrophotometer.

Example 1: 5-Biphenyl-4-y1-2-[2-(1,3-dioxo-1,3-dihwdro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid

Potassium phthalimide (8.8 mg, 60 umol) was added in one gportion to a stirred solution of
1,1-dimethylethyl 5-(4-biphenylyl)-3-({[4-(methy loxy)phenylmethyl}oxy)-2-{2-
[(methylsulfonyl) oxy]le®thyl}pentanoate (28.4 mg, 50 umol) in dimethylformamide (0.5 mL)
under nitrogen at room temperature. 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
taken up in dichloromeethane (0.5 mL). Trifloroacetic acid (0.5 mL) was added in one
portion and the resultirg solution stirred for 1 h at room termsperature. The volatiles were
evaporated and the ressidue purified by mass directed auto-poreparative HPLC to give the
title compound as a wwhite solid (6.0 mg, 27%). LC/MS: 3.4-3 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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7.-30 (1H), 7.25 (4H), 3.85(3H), 2.955 (1H), 2.75 (1H), 2.60(1H), 2 .20 (1H), 2.05 (1H), 1.90
(2-H).

Emample 2: 5-Biphenyl-4-yl-3-Bhydroxy-2-[2-(3-methyl-2,6-dicoxo-3,6-dihydropyrimidin-
5 1 2H)-yl)ethyllpentanaic acid

Pmrepared by an analogous reactiom sequence to example 1. LCC/MS: 2.96 min; z/e 423,
10  caicd (M+1) 423.

Exxample 3: 5-Biphenyl-4-yl-3-khydroxy-2-[2-(3-methyl-2,4-dieoxo-3,4-dihydropyrimidin-
1 2H)-yl)ethyl]pentanoic acid

OH O

O OH
s

Pwmrepared by an analogous reactior sequence to example 1. LCC/MS: 2.98 min; z/e 423,
caled (M+1) 423.

®

15

20 Exxample 4. 5-(4'-Acety~Ibiphenyl-4-yl)-3-hydroxy-2-[2=-(3-methyl-2,4-diox0-3,4-
di hydropyrimidin-1(2H)-yl)ethyljpent-anoic acid

25 A solution of 3-hydroxy-5-(4-ic>dophenyl)-2-[2-(3-methy!-2,4—dioxo-3,4-dihydro-1(2H)-
pyy/rimidinyhethyllpentancic acid (10 mg, 21 pumol) in dimethylfeormamide (0.5 mL) was
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added #&in one portion to a mixture of p-acetyibenzeneboronic acid (4.0 mg, 25 umol) and
fibrecat FC1001 (2.71% Pd; 8.3 mg, 2.0 prrol) in a Smith microwave reaction vial.
Aqueouus sodium carbonate solution (1.0 M; 63 pL, 53 pmol) was added and the vial
cappedll. The crude reaction mixture was heated at 150 °C for 15 min wusing a Smith
Synthe siser microwave reactor. On cooling the vial was opened and the contents filtered
through a Whatman 5 pM filter tube, washing the filter cake with methanol { 2x1 mL). The
filtrate was evaporated and the resulting resid ue was purified using mass directed auto-
preparaative reverse phase HPLC to give the #itle compound (6.0 mg, 61 =) as a white
solid. L_C/MS: 2.82 min; z/e 465, calcd (M+1) 465. H NMR (400 MHz: DFFMSO-d): 8.00
(2H), 7=.80 (2H), 7.60 (4H), 7.30 (2H), 6.65 (“tH), 3.70 (3H), 3.10 (3H), 280 (1H), 2.60
(2H), 2 .30 (1H), 1.85 (2H}, 1.60 (1H).

Example 5: 3-Hydroxy-2-[2-(3-methyl-2,4-dio><0-3,4-dihydropyrimidin-1(2H®-yl)ethyl}-5-(4-
pyrimicdin-5-ylphenyl)pentanoic acid

Prepar-ed by an analogous reaction sequence> to example 4. LC/MS: 2.27 min; z/e 425,
calcd ( M+1) 425,

Exampole 6: 3-Hydroxy-2-[2-(3-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)=-yl)ethyl]-5-[4'-
(trifluor—omethoxy)biphenyl-4-yljpentanoic acid

o]
F+F o
F

Prepar-ed by an analogous reaction sequences to example 4. LC/MS: 3.28- min; z/e 506,
calcd ( M+1) 506.

Example 7: 5-[4-(1-Benzofuran-2-yl)pheny 1]-2-[2-(1,3-dioxo-1,3-dihydro—2H-isoindol-2-
yl)ethy#]-3-hydroxypentanoic acid
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¢}

OH
N

S

A solution off  2-2-(1,3-dioxo-1,3-dihydrca-2H-isoindol-2-yl)ethy(]-3-hyd moxy-5-(4-
iodophenyl) pentanoic acid (25 mg, 50 umol) in dinmethylformamide (1.0 mL) wass added in
one portion to a mi: xture of -benzofuran-2-ylborormic acid (11 mg, 70 pmol) an d fibrecat
FC1001 (2.71% Pcdd; 20 mg, 5.0 umol) in a Smwith microwave reaction vial. Cesium
carbonate (41.0 mgy, 125 umol) was added and the vial capped. The crude reaction
mixture was heated: at 150 °C for 15 min using a Smith Synthesiser microwav=e reactor.
On cooling the vial was opened and the contents partitioned between
methanol/dichloromeethane (10:90; 10 mL) and aqumeous hydrochloric acid solution (2.0 M;
10 mL). The orgaric phase was separated and fFiltered through a Whatman 5 pM filter
tube, washing the fillter cake with methanol (2x1 mL_). The filtrate was evaporate=d and the
resulting residue wams purified using mass directed auto-preparative reverse phaase HPLC
to give the title commoound (3.0 mg, 12%) as a pale yellow solid. LC/MS: 3.69 mirs; Z/e 484,
caled (M+1) 484. 'HH NMR (400 MHz: DMSO-d,): 7.80 (6H), 7.65 (2H), 7.30 ( SH), 3.65
(1H), 3.60 (2H), 2.7°5 (1H), 2.55 (1H), 2.40 (1H m-ajor), 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-hydr-oxy-5-[4'-
(trifluoromethoxy)biohenyl-4-yllpentanoic acid

OH
N
O o OoH ©

o]
F—-r
F
Prepared by an analogous reaction sequence to eexample 7. LC/MS: 3.72 ming 2/e 528,

calcd (M+1) 528.

Example 9: 2-{2-(1,3-Dioxo-1,3-dihydro—2H-isoindol-2-yl)ethyl]-3-hydr-oxy-5-[4'-
(methylthio)biphenyl -4-yilpentanoic acid
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o
OH
N
OOHO
SE
[

Prepared by an analogous re-action sequence to exampMe 7. LC/MS: 3.61 min; 2fe 490,
calcd (M+1) 490.

Example 10: 5-(4'-Cyanobipheenyl-4-yl)-2-[2-(1 ,3-dioxo-1,-3-dihydro-2H-isocindol-2--yl)ethyl]-
3-hydroxypentanoic acid

“?Q
NZ O

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

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

i onas
i)

Prepared by an analogous re=action sequence to exampole 7. LC/MS: 3.28 min; 2/e 486,
calcd (M+1) 486.

Example 12: 2-{2-(1,3-Dioxow-1,3-dihydro-2H-isoindol-2-wmyl)ethyl]-3-hydroxy-5-(4-poyrimidin-
5-ylphenyl)pentanoic acid
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OH

Prepared by an a nalogous reaction sequence to exampple 7. LC/MS: 2.70 min; Z=/e 446,
calcd (M+1) 446.

Intermediate 1: 4-Bromomethyl-biphenyl

»

Carbon tetrabromide (8.99 g, 27.1 mmol) and triphenysI phosphine (7.11 g, 27.1 mmol)
were added to & stirred solution of biphenyl-4-yl mexthanol (5.00 g, 27.1 mamol) in
dichloromethane {100 mL) at room temperature. SStirring was continued amt room
temperature for 1.5 hours then the solvent removecd by evaporation under r-educed
pressure. The ressidue was purified by column chromat-ography on silica gel (1:20 diethyl
ether: cyclohexare) to give the title compound (6.37cm, 95%) as a white solid. ' HNMR
(400 MHz: CDCl3): 7.6 (4 H), 7.45 (4 H), 7.35 (1 H), 4.55 (2 H).

Br

Intermediate 2: S-Biphenyl-4-yl-3-oxo-pentanoic acid fe=r-butyl ester

o o J<
‘ o
(J

A solution of t-buutyl acetoaceate (1.84 mL, 11.1 mmol) in tetrahydrofuran (20 rmL) was
added to a stirred suspension of sodium hydride (488 mg, 12.2 mmol) in tetrahyedrofuran
(10 mL) at 0 °C under nitrogen. After stirring for 10 minutes n-butyl lithium (W.6 M in
hexanes; 7.3 mL_, 11.6 mmol) was added dropwise over 2 minutes then stirr—ing was
continued for a further 10 minutes. A solution of 4-brormomethyl-biphenyl (Intermexdiate 1,
3.00g, 12.2 mmo) in tetrahydrofuran (6 mL) was added dropwise over 10 minutes- and the
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resulting solution stirred at 0 °C for 1.5 hours. 6 M Hydrochioric amcid (15 mL) was added;
then the crude reaction mixture was e€xtracted with diethyl ether (3x50 mL). The organic
phases wwere combined, washed withh brine (50 mL), dried (MigSQ.) then the solvent
evaporat-ed under reduced pressure. W he residue was purified by column chromatography™
on silica gel (1:20 diethyl ether: cycloexane) to give the title cormpound (1.37 g, 38%) ass
a yellow solid. LC/MS: 3.78 min; /e 342, caled (M+NH,) 342. 'H NMR (400 MHz: CDCl3)=
7.55 (2 1), 7.50 (2 H), 7.43 (2 H), 7.32 (1 H), 7.25 (2 H), 3.34 (2 HH), 2.95 (4 H), 1.45 (9 H).

Interme-diate 3: fert-Butyl 5-bip henyl—4—yl-2-(2-{[teft-butyl(dimethyl)silyl]oxy}ethyl)-3—
oxopent=anoate

A soluti on of 5-biphenyl-4-yl-3-oxo-p entanoic acid tert-butyl esteer (13.7 g, 42.4 mmol) i n
dimethywiformamide (10 mL) was adcied dropwise over 20 min t=o a stirred suspension of
sodium hydride (60% mineral oil su=spension; 1.78 g, 44.4 mnol) in dimethytformamid e
(10 mbL_) at 0 °C under nitroger. After stiring for 20 min (2-bromoethoxy)- 1-
butyldirmethyisilane (10.0g, 46.4 mmol) was added dropwise ove=r 20 min at 0 °C then thme
reactior heated to 70 °C for 2.5 h.  On cooling to room tempoerature the reaction wams
quenchmed by careful addition of water (5 mL) then the volatiles evaporated. The residume
was pamrtitioned between saturated aaqueous ammonium chloricle solution (200 mL) armd
dichloromethane (200 mL) and the phases separated. The aquieous phase was washe=d
with dicchloromethane (3x200 mL) th en the organic phases combined, washed with brirme
(200 ranL), dried (sodium sulfate) and the solvent evaporaated. The residue waas
chromaatographed on silica gel (10% diethyl ether: cyclohexane) to give the title compourad
(12.1 gu, 59%) as colourless oil whic=h was a mixture of diastereomers. LC/MS: 4.70 mimn,
z/e 483, caicd (M+1) 483. 'H NMR (400 MHz: CDClg): 7.55 (2H), 7.50 (2H), 7.40 (2HR),
7.35 (1 H), 7.25 (2H), 3.60 (2H), 2.95 (3H), 2.20 (1H minor) 2.0 ( 1H major), 1.55 (1H), 1.435
(11H), 0.85(9H), 0.5 (6H).

interm.ediate 4: tert-Butyl 5-bE phenyI-4-yl-2-(2-{[tert-butylCdimethyl)silyl]oxy}ethyl)-13-
hydrox ypentanoate
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Sodium borohydride (1.05 g, 27.7 mmol) was added portion weise to a stirred solution of
tert-butyl 5-biphenyl-4-yl-2-(2-{[tert-butyl(dimethyl)silyl]oxy}ethyl3~3—oxopentanoate (12.1 g,
25.2 mmol) in methanol (80 L) at 0 °C under nitrogen. On cormpletion of addition stirring
was continued for 1.5 h then the reaction was quenchedll with saturated aqueous
ammonium chloride solution (80 mL). The resulting mixture was extracted with diethyl
ether (3x200 mL) then the ©rganic layers were combined, wamshed with brine (100 mL),
dried (magnesium sulfate) and the solvent evaporate=d. The residue was
chromatographed on silica gel (10% to 50% diethy! ether: cyctlohexane) to give the title
compound (8.47 g, 69%) as a colourless oil which was a mixture of diastereomers.
LC/MS: 4.49 min; z/e 485, calcd (M+1) 485. 'H NMR (400 Mz CDCl): 7.60 (2H), 7.50
(2H), 7.45 (2H), 3.90 (1H minor), 3.80 (1H minor), 3.70 (1H ma3jor), 3.65 (1H major), 3.25
(1H minor), 3.00 (1H major), 2.90 (1H), 2.75 (1H), 2.60 (1H mazijor), 2.55 (1H minor), 1.80
(1H), 1.85 (2H), 1.45 (10 H), 0.90 (9H), 0.5 (6H).

Intermediate 5: 4-Methoxybenzy! 2,2,2-trichloroethanimidoate

NH
/U\KCI
(@)
/©/\ Cl c
~o

4-Methoxybenzyl 2,2,2-trichioroethanimidoate was preparecd using the procedure of
Smith, Amos B. lii; Qiu, Yuping; Kaufman, Michael; Arimoto, Hirokazu; Jones, David R;
Kobayashi, Kaoru; Beauchamp, Thomas J. “Preparation of intermediates for the
synthesis of discodermolides and their polyhydroxy diermyl lactone derivatives for
pharmaceutical use” - WO 0004865.

intermediate 6: 1 ,1-Dimethylethy! 5-(4-biphenyl-yl)-2-(2-{[(1,1-dimethylethyl)
(dimethyl)silyl]oxy}ethyl)-3-({[4-(methyloxy)phenyl]methyl}oxy)pentanoate
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Boron trifiuoride e=therate (8.0 uL, 65 pmol) was acided to a stirred solution of tert-butyl 5-
biphenyl-4-yl-2-(2—-{[tert—buty|(dimethyi)sﬂyl]oxy}ethyl)-3-hydroxypentanoate (788 g, 163
mmol) and 4-m ethoxybenzyl 2,2 2-trichloroethanimidoate (6.88 g, 24_5 mmol) in
tetrahydrofuran (<310 mL) at 0 °C under nitrogen. The reaction was allowe d to warm to
room temperature= at which stirring was continueed for 2 h. A further portion of boron
trifluoride etherate (8.0 L, 65 pmol) was then ad ded and stirring was conti nued at room
temperature for as further 2 h. Two further additions of boron triflucride etheerate (8.0 uL,
65 pumol) followe=d by stiring at room temperamture for 2 h were carrie=d out before
evaporation of thee solvent. The residue was chromatographed on silica ge=1 (5% to 10%
diethyl ether: cyc!lohexane) to give the title compeound (3.39 g, 34%) as a [oale yellow oil
which was a mix ture of diastereomers. LC/MS: <4.81 min; z/e 605, calcd (_M+1) 605. H
NMR (400 MHz: CDCly): 7.55 (2H), 7.45 (4H), 7.35-6.80 (7H), 4.50 (2H), 380 (3H), 3.60
(3H), 2.95 (1H), 2=.80 (1H), 2.65 (1H), 1.85 (4H), 145 (9H), 0.85 (9H), 0.5 (61+).

intermediate 7: 1,1-Dimethylethyl 5 -(4-biphenylyl)-2-(2-hydro><yethyl)-3-({l4-
(methyloxy)phenyyfimethyljoxy)pentanoate

o o0 J(
O o
@ L

A solution of tetr=a-n-butylammonium fluoride (1.0 M in THF; 6.2 mL, 6.2 mnmol) was added
dropwise over 155 min to a stirred solution of 1,1-dimethylethyl 5-(4-bipheny y}-2-(2-{[(1,1-
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dimethylethyl) (dimethyl)silyl]oxy}ethyl)—3-({[4-(methyloxy)phenyi]methyl]oxy)pentanoate
(3.39 g, 5.61 mmol) in tetrahydrofuran (20 mL) at 0 °C under nitrogen. T he reaction was
allowed to warm to room temperature at which stirring was continuecd for 2 h. The
volatiles were evaporated and the residue partitioned between ethyl acetamte (100 mL) and
water (100 mL). The phases were separated and the aqueous layer weas washed with
ethyl acetate (3x100 mL). The organic layers were combined, washed with brine (100
mL), dried (magnesium sulfate) and the solvent evaporated. Thme residue was
chromatographed on silica gel (50% to 75% diethyl ether: cyclohexane)s to give the title
compound (1.6 g, 58%) as a yellow oil which was a mixture of diasterseomers. LC/MS:
3.98 min; z/e 491, calcd (M+1) 491 . 'H NMR (400 MHz: CDCls): 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 (1H rmajor), 2.05 (1H
minor), 1.85 (3H), 1.60-1.35 (1 1H).

Intermediate 8: 1,1-Dimethylethyl 5-(4—biphenylyl)-3-({[4-(methy|oxy)phenyl]methyl}oxy)-
2-{2-{(methylsulfonyl)oxy]ethyl}pentanoate

Methanesulfony! chloride (64 uL, 0.83 mmol) was added in one powrtion to a stirred
solution of 1,1-dimethylethyl 5-(4-biphenyly!)-2-(2-hycdroxyethy!)-3-({{4-
(methyloxy)phenyllmethylioxy) pentanoate (368 mg, 0.751 mmol) and tr-iethylamine (15.4
mg, 209 uL, 1.52 mmol) in dichloromethane (2 mL) at room temperatur-e under nitrogen.
After stirring at room temperature for 1 h the crude mixture was pamrtitioned between
saturated aqueous citric acid solution (20 mL) and dichloromethane (20 unl). The phases
were separated and the organic layer was evaporated to give the title coampound (409 mg,
79%) as a yellow oil which was & mixture of diastereomers. LC/MS: 4 .08 min; z/e 586,
calcd (M+1) 586. 'H NMR (400 MHz: CDCl3): 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), 2.005 (2H), 1.95-1.65
(2H), 1.55-1.35 (SH).

Intermediate 9: 5-(4-lodo-phenyl)-3-oxo-pentanoic acid tert-butyl ester
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t-butylacetoacetate (1.5 mL, 9.2 mmol) was added dropwise over 2 minutes to a stirred
suspension of sodium hydride (60% mineral oil suspension; 400 mg, 10.0 mmol) in
tetrahydrofuran at O °C under nitrogen. After stirring for 10 minufites n-butyl lithium in
hexane (1.6 M; 6.0 mL, 8.6 mmol) was added then stiring continmued for a further ten
minutes. The resulting solution was treated dropwise with a soluition of 4-iodobenzyl
bromide (2.97 g, 10.0 mmol) in tetrahydrofuran (4 mL) and thesn warmed to room
temperature. The reaction was stired for 40 minutes at room tesmperature and then
quenched with 6 M HCI (5 mL). T he resulting mixture was extractted with diethyl ether
(3x50 mL). The organic phases were combined, washed with brin.e (50 mL) and dried
(MgSO,) then the solvent evaporated under reduced pressure. The= residue was purified
via flash chromatography on silica gel (1:20 to 1:10 ethyl acetate / cyclohexane) to give
the title compound (1.88 g, 54%) as a yellow oil. LC/MS: 3.66 min; z/e 375, calcd (M+1)
375. 'H NMR (400 MHz; CDCla): 7.6 (2 H), 6.93 (2 H), 3.33 (2 H), 2.885 (4 H), 1.45 (S H).

intermediate 10: 1,1-Dimethylethy/l 2-(2—{[(1,1-dimethylethyl)(dimethyl)silyl]oxy}ethyl)-5-
(4-iodophenyl)-3-oxopentanoate

A solution of 5-(4-iodo-phenyl)-3-oxo-pentanoic acid tert-butyl ester «(10.0 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
(25 mL) at 0 °C under nitrogen. After stiring for 20 milin (2-bromoethoxy)-t-
butyldimethylsilane (7.03g, 6.31 mL_, 28.4 mmol) was added dropwisse over 20 min at 0 °C
then the reaction heated to 70 °C for 3.5 h. On cooling to room termnperature the reaction
was quenched by careful addition of water (2 mL) then the volatliles evaporated. The
residue was partitioned between saturated aquecus ammonium chloride solution (150
mL) and dichloromethane (150 mL) and the phases separated. Thee aqueous phase was
washed with dichloromethane (3x150 mL) then the organic phasess combined, washed
with brine (150 mL), dried (sodium sulfate) and the solvent evaporauted. The residue was
chromatographed on silica gel (256% diethyl ether: cyclohexane) to guive the title compound
(10.0 g, 70%) as colourless oil which was a mixture of diastereomeers. LC/MS: 4.55 min;
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Z/e 533, calcd (M+1) 533. 'H NMR (400 MHz: CDCly): 7.55 (2H) , 6.90 (2H), 3.55 (3H),
2.85 (4H), 2.15 (2H minor), 1.85 (2H maijor), 1.40 (9H), 0.85 (9H), OB.5 (6H).

Intermediate 11: 1,1-Dimethylethyl 2-(2—{[(1,1—dimethylethyl)(dimethyl)silyl]oxy}ethyl)-3-
hydroxy-5-(4-iodophenyl)pentanoate
H O /‘<
o

Sodium borohydride (0.59 g, 15.6 mmol) was added portion wise= to a stirred solution of
1,1-dimethylethyl  2-(2-{[(1, 1—dimethylethyl)(dimethyl)siIyl]oxy}elhy|)—5-(4-iodopheny|)—3-
oxopentanoate (7.55 g, 14.2 mmol) in methanol (100 mL) at 0 °C under nitrogen. On
completion of addition stirring was continued for 1.5 h then the reaction was quenched
with saturated aqueous ammoni um chloride solution (100 mL). Tihe resulting mixture was
extracted with diethyl ether (3x200 mL) then the organic layers were combined, washed
with brine (100 mL), dried (sodium sulfate) and the solvent evapomrated. The residue was
chromatographed on silica gel (25% to 50% diethy! ether: cyclolhexane) to give the title
compound (5.14 g, 68%) as a colourless oil which was a mi xture of diastereomers.
LC/MS: 4.72 min; Z/e 535, calcd (M+1) 535. 'H NMR (400 MHz: CDCly): 7.55 (2H), 6.95
(2H), 3.85-3.55 (3H), 3.30 (1H minor), 3.00 (1H maijor), 2.80 (1 H), 2.65 (1H), 2.55 (1H
major), 2.50 (1H minor), 1.95-1.65 (4H), 1.45 (8H), 0.90 (SH), 0.5 «(6H).

Intermediate 12: 1.1-Dimethylethyl 2-(2-{[(1,1-dimethylethyl)(di methyl)silyljoxy}ethyl)-5-
(4-iodophenyl)—3-({[4-(methyloxy)phenyl]methyl}oxy)pentanoate
~

O
K
O>Si/\l<

Boron trifluoride etherate (5.0 pbL, 39 pmol) was added to a stirred solution of 1,1-
dimethylethyl 2-(24{[ (1, 1-dimethylethyl)(dimethyi)silyljowxy}ethyl)-3-hydroxy-5-(4-
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iodophenyl)pentanocate  (5.14 4. 9.63 mmol) and 4-methoxybenzyl 2,2,2-
trichloroethanimidoate  (4.05 g, 14.4 mmol) in tetrah. ydrofuran (40 mL) at 0 o=C under
nitrogen. The reaction. was allowed to warm to rcomm temperature at which stir-ring was
continued for 2 h. A furtther portion of boron trifluoride extherate (5.0 L, 39 umol) =was then
added and stirring wass continued at room temperatiure for a further 2 h. Tweo further
additions of boron triflluoride etherate (5.0 pL, 39 jmol) followed by stirring  at room
temperature for 2 h wesre carried out before evaporatison of the solvent. The ressidue was
chromatographed on ssilica gel (0% to 10% diethyl e=ther: cyclohexane) to gives the title
compound (4.14 g, 66~%) as a yellow oil which was = mixture of diastereomerss. LC/MS:
4.78 min; Z/e 655, calced (M+1) 655. 'H NMR (400 MH==: CDCl,): 7.55 (2H), 7.25 ((2H), 6.90
(2H), 6.80 (2H), 4.55 &1H), 4.35 (1H), 3.80 (3H), 3.6=5 (1H), 3.55 (1H), 2.95 (1 H major),
2.80 (1H minor), 2.70 (_1H), 2.55 (1H), 1.95-1.60 (4H), 1.45(9H), 0.85 (9H), 0.5 (EH).

Intermediate 13: 1,1-Dimethylethy! 2-(2-hwdroxyethyl)-5-(4-iodophemy| }-3-({[4-
(methyloxy)phenyljme&hyljoxy)pentanoate

0)<
0
o+

A solution of tetra-n-bautylammonium fluoride (1.0 M iy THF; 7.0 mL, 7.0 mmol) vvas added
dropwise over 15 min to a stimed solution of 1,1-dimethylethyl 22-(2-{[(1,1-
dimethylethyl)(dimethyl)silyI]oxy}ethyI)-S-(4-iodophenyl)—3—({[4-
(methyloxy)phenyllme=thyl}oxy) pentanoate (4.14 g, 633 mmol) in tetrahydrofuraan (25 mL)
at 0 °C under nitroger. The reaction was allowed to. warm to room temperatur—e at which
stirring was continuedl for 2 h. The volatiles were ev-aporated and the residue goartitioned
between ethyl acetate= (100 mL) and water (100 mL). The phases were separateed and the
aqueous layer was wwashed with ethyl acetate (3x~100 mL). The organic laayers were
combined, washed wv=~ith brine (100 mL), dried (nagnesium sulfate) and the solvent
evaporated. The residue was chromatographed on silica ge! (25% to 50% ethmyl acteate:
cyclohexane) to give &the title compound (2.87 g, 84%) as a yellow oil which wass a mixture
of diastereomers. LC/ MS: 3.86 min; z/e 541, calcd (MA+1) 541. 'H NMR (400 MHz: CDCl;):
7.55-7.25 (4H), 6.90-6.75 (4H), 4.55-4.35 (2H), 3.80 «(3H), 3.65 (3H), 2.90-2.45 «(3H), 1.90-
1.60 (4H), 1.35 (SH).
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Intermedliate 14 1,1-Dimethylethyi 5-(4-iodophenyl)-3-({[4-(methyloxy)phenyl]methyl}oxy)—
2—{2-[(me=thy|su|fonyl)oxy]ethyl}pentanoate

O/

(0} @ /‘<
(o}
|
o P
/,S ~

Methanesulfony! chloride (315 pL, 5.91 mmol) was added in one portion to &= stired
solution of 1,1-dimethylethyl 2-(2-hyd roxyethyl)-5-(4-iodopheny-l)-3-({[4-
(methyloxy)phenyllmethyl}oxy) pentanoate (2.00 g. 3.70 mmol) and triethylamirne (1.03
mL, 7.3 9 mmol) in dichioromethane (10 mL) at room temperature under nitroge n. After
10  stirring aat room temperature for 1 h the crude mixture was partitioned between s=aturated
aqueouss citric acid solution (40 mL) and dichloromethane (40 mL). The phasses were
separat-ed and the organic layer was evaporated to give the title compound (2.3 g, 100%)
as a ye=llow oil which was a mixture of diastereormers. LC/MS: 4.00 min; z/e 6336, calcd
(M+18) 636. '"H NMR (400 MHz: CDCl3): 7.60-7.20 (4H), 6.90-6.75 (4H), 4.60-4_20 (SH),
15  3.80 (3H), 2.95 (3H), 2.90-2.45 (3H), 2.10-1.70 (4H), 1.40 (9H).

intermexdiate 15: 1,1-Dimethylethyl 2-[2-(1,3-dioxo-1,3—d|hydro-2H-isoindoI-2-yIf)ethyl]-5-
(4-iodophenyl)-3-({[4-(methy|oxy)phenyl]methyl}oxy)pentanoate

7~

20
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Potass#ium phthalimide (0.33 g, 2.2 mmol) was added in one portion tom a stirred solution of
1,1-dimethylethyl 5-(4-iodoph-eny|)-3-({[4-(methyloxy)pher‘\yl]methyl}oxy)-Z-{Z-
[(methyyisulfonyl)oxylethyl}pentanoate (1.155 g, 1.86 mmol) in dimethy!®formamide (6 mL) at
room teemperature under nitrogen. The reasulting solution was heated® at 80 °C for 1 h 45
min theen cooled to room temperature. —Yhe volatiles were evapora“ted and the residue
partitiosned between dichloromethane (5€0 mL) and water (50 mL) . The layers weré
separaated and the organic phase e=vaporated to dryness. The residue was
chromaatographed on silica gel (50% «thyl acetate: cyclohexanes) to give the title
compoaund (0.26 g, 21%) as a yellow oil wrhich was a mixture of diastesreoisomers. LC/MS:
4.29 nmin; z/e 687, calcd (M+18) 687. 'H NMR (400 MHz: CDCls): 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 (1H), 3.65 (2H), 2.80-2.45
(3H), 2.10-1.50 (4H), 1.40 (SH).

Intern—ediate 16 1,1-Dimethylethy! 5-(4-ieodophenyl)-2-[2-(3-methyl-2 ,4-dioxo-3,4-dihydro-
1 (2H)—pyrimidinyl)ethyl]-3-({[4-(methyloxy)phenyl]methyl}oxy)pentanoate

pd

3-Met:hyl-2,4(1H,3H)-pyrimidinedione (0.28 g, 2.2 mmol) was addead in one portion to a
stirrecd suspension of sodium hydride (60»% suspension in mineral oil ; 80 mg, 2.0 mmol) in
dimet:hylformamide (3 mL) at room tempesrature under nitrogen. The= resulting suspension
was stirred for 5 min then a solution of 1,1-dimethylethyl 5—(4-iodophenyl)-3-({[4-
(metr.yloxy)phenyl]methyl}oxy)—2-{2-[(me-thylsulfonyl)oxy]ethyl}pentar—\oate {115 g, 1.86
mmol. ) in dimethylformamide (3 mL) was added in one portion. The resulting solution was
heate=d at 80 °C for 1 h 45 min then cooled to room temperaturea. The volatiles were
evaporated and the residue partitioned between dichloromethane (550 mL) and water (50
mL). The layers were separated and —the organic phase evapora.ted to dryness. The
residwie was chromatographed on silica gel (10% methanol: dichlorcomethane) to give the
titte ccompound (0.33 g, 27%) as a ye llow oil which was a mixti_ire of diastereomers.
LC/VBS: 3.87 min; z/e 649, calcd (M+1) 649.'H NMR (400 MHz: CIDCly): 7.55 (2H), 7.25
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(2H), 7.10 (1H), 6.90-6.75 (4H), 5.70 (1H), 4.40 (2H), 33.85-3.60 (6H), 3.75-2.45 (3H),
2.00-1.70(4H), 1.40 (SH).

Intermediate 17 2-[2-(1,3-Dioxo-1 ,3-dihydro—2H-isoindol-2-yl)ethy|]-3-hydro:(y-5-(4-
iodophenyl)pentano#ic acid

o+

Trifluoroacetic acicd (5 mL) was added in one portiosn to a stimed solution of 1,1-
dimethylethyt  2-[ _2-(1,3-dioxo-1 ,3-dihydro-2H-isoindol-2-yl)ethyl]-S-(4-iodophenrI}3—({[4-
(methyloxy)phenyl]mmethyl}oxy)pentanoate (261 mg, 0.3S0 mmol) in dichloromethane (5
mL) at room tempe=rature under nitrogen. The resulting solution was stirred for— 45 min
then the volatiles e=vaporated to give the title compound €192 mg, 100%) as a yell ow solid
which was a mixtusre of diastereomers. LC/MS: 3.32 miin; z/e 493, calcd (M+1) 493, 'H
NMR (400 MHz: CEDCl5): 7.85 (4H), 7.55 (2H), 6.95 (2H) . 4.90 (1H), 3.80-3.50 (3H), 2.70-
2.20 (3H), 1.85 (2Hl), 1.55 (2H).

intermediate 18: B-Hydroxy-s-(4-iodophenyl)-2-[2-(3—methyl-2,4-dioxo-3,4-dihydr—o-1(2H)-
pyrimidinyl)ethyllpe=ntanoic acid

Prepared by an aralogous reaction to intermediate 17. LC/MS: 2.85 min; z/e 473, calcd
(M+1) 473,
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CAaims
1~ A compound of formula  (l):
RY—z— a—X Y A\B/D\E
R'R' R R
)
wrherein:

A= represents bond, C,ealkyl or CH=CH-Calkyl;

B3 represents bond, O, S, SO, S0, CO, CR'R®, CO,R", COMNR"R", N(COR™)(COR") ,
NI(SOR™)(COR™), NR"R'™;

D represents bond, or Cy¢alkyl ;

E= represents substituted aryl omr substituted or unsubstituted he=teroaryl;

QA represents an optionally subsstituted 5- or 6-membered aryl ©r heteroaryl ring;

< represents O, S, SO, SO, C O, CNR®, CNOR®, CNNR°R®, N#R"" or CR'R%,

w represents CR°OR"", CR5SR=", NOR®, CR°NR®R'", SO, SO;_, CO, CNRS, CNOR®or CS ;
FR'and R" each independently represents H, Cysalkyl or Csal kylaryl;

F? represents CO,R'>, CH» OR' or CONR™R™, CONR™20R™, NR'COR'", SR'F,
F0(OH)., PONHR'Z or SONHR'%;

R represents H, Cysalkyt or Calkylaryl;

FR* represents optionally substi-tuted aryi or heteroaryl;

= represents a bond, CH,, O, S, SO, SO2, NR®, OCR°R®, CR’R™O or Z, R* and Q
t.ogether form an optionally subostituted fused tricyclic group;

F£=°® and R® each independently represent H, Ci alkyl or Ci. al kylaryl;

F=R’ and R® each independently represent H, halo, C,s alkyl or Ci4 alkylaryl;

F=° and R™ each independently represents H, Cy alkyl optionally substituted by halcs,
cyano, OR" or NR°R"" , C,_ alkylaryl optionally substitute d by halo, cyano, OR" oer
~RER", OR" or, together wi th the N to which they are at tached, R® and R™ form =
Peterocyclic group optionally c-ontaining one or more further hesteroatoms selected from C3,
MNandS;

BR" represents H, Cy.s alkyl, Cu. alkylaryl or COR®;

BR'2and R each independentBly represent H, Cy.; alkyl, C1.3 allikylaryl or Cy; alkylheteroanyy|
o, together with the functiosnality to which they are attaeched, R'? and R™ form .a
meterocyclic group optionally containing one or more further zatoms selected from C, O, ™
=and S,

BR* and R'® each independent ly represent H, C,galkyl, C14 allikylaryl or Cy4 alkylheteroarwy|
o together with the functio nality to which they are atta ched R™ and R form a
mheterocyclic or fused heterocyclic group which may contain one or more further atomas
=selected from C, O, N and S; aand physiologically functional de=rivatives thereof.

2. A compound as claime-d in claim 1 of formula (la) or (1)
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(la®

(1b)

wherein:

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

-— represents optional bonds;

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

A represents bbond, Cy.salky! or CH=CH-C,_alkyl;

B represents bond, O, S, SO, SO, CO, CR'R?, CO; R, CONR¥R'S, N(COR'")(COR'™),
N(SO,R™)(COR'), NR“R';

D represents bond, or C, alkyl;

E represents substituted aryl or substituted or unsubs tituted heteroaryl;

R' represents H, Cssalkyl or Ci4alkylaryl;

R' represents H or Cygalkyl;

R™® and R™ each independently represents halo, cyano, nitro, OR™, SR'6, COR",
NRCOR!'®, CCONR'R'7, optionally substituted phenoxy or C,ealky! optionally subst §tuted
by OR'®,;

m and n each independently represents O or an irmteger 1,2 or 3; and physiologgically
functional der@vatives thereof.

3. A com pound as claimed in claim 1 of formula (Clc):
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(ic)

A represe=nts bond, Cyalkyl or CH=C H-C,alky};

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

D represeents bond, or C.¢ alkyl;

E represeents substituted aryl or subs tituted or unsubstituted heteroaaryl;

R® and R' each independently respresents halo, cyano, nitro.. OR'®, SR'®, COR™,
NRCOFR'®, CONR™R'7, optionally ssubstituted phenoxy or Ci.salkywl optionally substituted
by OR'S;

m and M each independently repressents 0 or an integer 1,2 or 3; and physiologically
function=al derivatives thereof.

4. A=, compound as claimed in claim 1 of formula (id):
H

OH

(1)
wherein R? represents a substituterd or unsubstituted aryl or heferoaryl group selected
from phe=nyl, benzofuraryl and pyrimi dinyl; and

)

represe nts a substituted aryl or a substituted or unsubstituted hete: roaryl group comprising
at least one nitrogen atom; and physsiologically functional derivativees thereof.

5. A compound as claimed in claim 1 or claim 2 selected from :

5-Biphe nyi-4-yl-2-[2-(1,3-dioxo-1,3-d ihydro-2H-iscindoi-2-yl)ethyl}-3-hydroxypentanoic
acid,

5-Biphe - nyl-4-yl-3-hydroxy-2-[2-(3-mezthyl-2,6-dioxo-3,6-dihyd ropyri: midin-1(2H)-
yl)ethyl] pentanoic acid;
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5-Biphenyl-4-yl-3-nydroxy-2-[2-(3-methyl-2,4-dioxo-3 4-dihydropyrimid@n-1(2H)-
yl)ethyl)pentanoic acid;
5-(4'-Acetylbiphenyi-4-yl)-3-hydrox<y-2-[2-(3-methyi-2,4-dioxo-3,4-dihy R ropyrimidin-1(2H)-
y)ethyl]pentanoic acid,

3-Hydroxy-2-[2-(3-methyl-2,4-diox®-3 4-dihydropyrimidin-1(2H)-yl)ethy #]-5-(4-pyrimidin-5-
yiphenyl)pentanoic acid;
3-Hydroxy-2-[2-(3-methyl-2,4-diox-3,4-dihydropyrimidin-1(2H)-yl)ethyt }-5-(4'-
(trifluoromethoxy)biphenyi-4-yl)pertanocic acid;

5-[4-(1-Benzofuran-2-yl)phenyi]-2- {2-(1,3-dioxo-1,3-dihydro-2H-isoindo 4-2-yl)ethyl]-3-
hydroxypentanoic acid,

2-[2-(1,3-Doxo-1,3-dihydro-2H-iso¥ ndol-2-yl)ethyl]-3-hydroxy-5-{4'-
(trifluaromethoxy)biphenyl-4-yllpertanoic acid;

2-[2-(1,3-Dioxo-1,3-dihydro-2H-iso indol-2-yl)ethyl]-3-hydroxy-5-[4'-(met hylthio)biphenyl-4-

yl]pentanoic acid;
§-(4'-Cyanocbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ezthyi]-3-

hydroxypentanoic acid;
5-(4"-Acetylbiphenyl-4-yl)-2-[2-(1,3 —dioxo-1,3-dihydro-2H-iscindal-2-y!)e thyl}-3-
hydroxypentanoic acid; and
2-(2-(1,3-Dioxo-1,3-dihydro-2H-iso&ndol-2-y)ethyl]-3-hydroxy-5-(4-pyrinidin-5-
ylphenyl)pentancic acid.

6. A compound as claimed in any one of claims 1 to 5 for use in meedicine.

7. A substance or compositiors for use in a method for the treatment& of a human or
animal subject suffering from or sussceptible to an autoimmune disorder o r an inflammatory
condition, said substance or compossition comprising a compound as clairmed in any one of
claims 1 to 5, and said method com prising administering to said human o r animal subject an
effective amount of said substance er composition.

8. The use of a compound as «laimed in any one of claims 1 to § for the manufacture
of a medicament for the treatment of inflammatory conditions or autcimrvwune disorders.

9 A pharmaceutical compositiion comprising a compound as clairned in any one of
«claims 1 to 5 and a pharmaceutically acceptable carrier therefor, and® optionally one or
mmore other therapeutic agents.

-10. A process for the preparaticon of compounds of formula (l) as defined in claim 1,
wahich process comprises:

ofA) for the preparation of a compoumnd of formula (1) wherein Z represent:s a bond, reacting
= compound of formula (l1):

L—Q—X Y A\B,D\E
R'" R"R® R
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(n

whereinR', R", R, R®, R¥, A, IB.D,E, Q, X and Y are as prewiously defined for formwla (1)
and L represents a leaving grosup, with a reagent suitable to irtroduce the group R*;

(B) for the preparation of a cormpound of formula (1) wherein Z represents O, S, SOwe, SO,
or NRS, reacting a compound osf formula (nn:

T —Q—X YYA\B/D\E
7S Ko
¥ R R R

R
()

wherein Q, X, Y, R', R, R%, FR*, A, B, D and E are as previiously defined for formaula (1),
and T represents OH, SH or NR®H, with a reagent suitabl € to introduce the grosup R%,
followed in the case where T #is SH by optional oxidation of —the sulfide to the sulfo—xide or
the sulfone;

(C) for the preparation of a compound of formula (1) wheerein Z represents OCR'R?,
reacting a compound of formula (IV):

wherein Q, X, Y, R', R", R%Z R% R5 R% A, B, D and E aare as previously defirned for
formula (1), with a reagent suit-able to introduce the group R*—0;

(D) for the preparation of a compound of formula (1) wh erein Z represents C R°R°O,
reacting a compound of formuila (V) :

HBO—Q—X_ _Y<_A<_-DO~
B =
e
R'R® R
v)
wherein Q, X, Y, R', R", R=,R?, A, B, D and E are as pre-viously defined for forrmula (i),
with a reagent suitable to Irtroduce the group R*CR°R®;

(E) for the preparation of a ccompound of formula (1) whereirm Z represents CH,, reaacting a
compound of formula (1) comporises reacting a compound of fFormula (VI):
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H—Q—X Y A D
\B/ \E
'l

R' R"R' R
(Vi)

wheresin Q, X, Y. R, R", R%, R%, A, B , D and E are as previously clefined for formula (1),
with aa reagent suitable to introduce the= group R'CH;;

(F) fo r the preparation of a compound «of formula (1) reacting a compound of formula (VII):

'R‘——Z——Q——x><v A___D
B” L
R ';<R’

1 RI
(vii)

whereain Q, X, Y, R', R", R% R’, R*, A., B and D are as praviously cdefined for formula (1),
with za reagent suitable to introduce them group E; or

(G) caarrying out a process selected frcam processas (A) to (F) follow=ed by interconversion
of ane or more functional groups.

11. Use of a compound as claimed ir any one of claims 1 to 5 in thes manufacture of a
medicamment for treating a disease, illnesss, disorder or condition.

12. A substance or compasition for w.se in a method of treatment, s=3id substance or .
compossition comprising a compound as claimed in any one of claims 1 %o 5, and said
methocd comprising administering said su bstance or composition.

13. A compound according to any orm e of claims 1 to 6, substantially as herein described
and illu strated.
14. A substance or compaosition for u_se in a method of treatment acecording to claims 6,

claim 7 _ or claim 12, substantially as here=in described and illustrated.

15. Use according to claim 8 or claims 11, substantially as herein descﬁbed ana
illustrateed.

16. A composition according to claim 9, substantially as herein desc=ribed and illustrated.
17. A process according to claim 10, substantially as herein describ-ed and illustrated.
18. A new compound, a new use of am compound as claimed in any cne of claims 1to 5,

a new ccomposition, a new pracess for the= preparation of a compound, oxr a substance or
compaossition for a new use in a method of treatment, substantially as her—ein described.
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