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Matrix Metal |l oproteinase Inhibitors This invention
relates to novel chem cal conpounds, processes for

w0 besn2qieepar at i on, pharmaceuti cal formnul at i oNnBCT/EP2004/010319
contai ni ng them and their use in therapy. The

conmpounds of the are.inhibjtors of matrix
met al | opr ot e nas MF@%'P é’)‘asel\/BHb rs

met al | opr ot ei nase enzgrres play a major role in
ehtis mwentionl rglatesator novel ehgraisalrtonpaynagiArpeassanépr their preparation,

ﬁgﬂg%éu‘h tfornﬁ?gzdge §§org£|nwlﬂ$erh Bﬁ{j HHiG Lfs@l hBReRRse 1, 2

stronelysin 1,2 and’3,
matrilysin, macrophage netall oel ast ase, enarrel ysin and
nm@camﬁmype)f e jr¥enticth dreMiRibitdris eofenatyiresetaligproteinase enzymes
sw;t)ed by connective tissue cells and inflamuatory
" Enzynme activation can not only initiate tissue
darrage but i nduce increased infl ammtory cell
t o, or

d\ﬁ%taﬁ ‘?Jt?on %Ré%bégéwtsﬁfp P %El?é”dg'ﬁg@&"”i‘o '8'8 r?%ﬁ'x component
gieigmdaﬂcérﬁ {aagrrenbdtlelm':ng.erxeMkas M\MMﬂ’egnd??& icollaganase 1, 2 and 3,
ieved .t o sti at e i a i on by attr
BT b PRaRebr ot Sp Ao i) HeRihed? rgigprastase
MbEmelysmvamtEmmhrmebo‘r 213r arat HrigVEL s&hs ensyra¢eare secreted by
ase acti vit

gy o BB SHEE b R S B RS R oy e
nissueedarmpgchyt induee proesaset mflamrﬁtonyrcep)rrmmaﬁes lrmmtmdlssuls Ieadlng
U g Sl etqcbEven pd SIS EeR LGHECEHTREE orcBRge. elastin

$AgmeGes prﬁdE&d BOMRHE, de@t?matimare N@I@@Rd)t()@ﬁu]b?i@ mflésl(rﬁi@atlon by
)
aétbgcgg?l r{%%crg :ggtg ttré% Sé\?gcffe@&l %tQ/q P%&loﬁ: & IbIX/IPs provides a

uneaﬂssfbn tradtieg disebsy siateylwhereim) 'maparrmpsata mmetpitdposteadeyactivity results

Qgér58a$o%dof connectlve is sﬁg%rn f%%at%r heteroaryl ring;

In one aspect, the present invention provides compounds of formula (1):

RY—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", CONR"R", N(COR'")(COR™),
N(SO,R")(COR'®) or NR™R";

D represents bond, or C,alkyl;

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 CR'R®;

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,alkyl or C,alkylaryl;

R? represents CO,R', CH,OR' or CONR™R'™, CONR'OR"™, NR"“COR"™, SR",
PO(OH),, PONHR' or SONHR?;
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X represents , S, SO SO, CO OCNR5, CNOR5, CNNR R,

NR11 or CR R8; Y represents CR OR11l, CR SR11l, NOR5, CR
WONRORDA612660, SO , CO, CNR5, CNOR5 or CS; Rl andp@®/EPmN4/010319

i ndependent | y represents H, Cral kyl or Cralkylaryl; R2 -

epresen or CONR R13, CONR OR13, NR
R%S&P? Efz’@@]‘ 14 "?5 or SONHR12; R3 represents
Rﬁep@’sahtﬁwml@ra"ﬁ‘sabstmtw gyl OFFQEtGPF@@Wbsent s optionally
Z$e¢r§§edtsrtaedor&f YEHLIO h8t 8B, N, repRIe RS RYhond, R* and Q
herforn$an§91ron% sumﬁrteé}ggecﬁﬁrc R g or Z, R4 and
m acrirer&gtrl ongll I ubs{kl It ut B?(fé
ﬁq%c CHHCD epaAterl e ety Sen Skl
aprRseach IwepsnrigntlycseprawqﬂHahylp Crralsder Re« @ v,Jﬁryl;
R*i ante REhdactt independentiy mépreserttimlHy, Cqal iyl aptioralligydubstitlted by halo,
cyBfo, 208 RIONRER Ioaeaﬁﬂa@nbbwoﬁaﬂprs@wn&ed aérlsy ano, OR11 or
NIQ‘Q{” o@ﬁhl o ¥ ?ﬁértvﬂf bst ﬁrch Q%&ggr%gﬁlt{egr RE’l n@lé“’ form a
he@@gy i¢ QNNPIQP 'On%mfrn%rnmgt%beeqrrr@wew%frrrhﬁt@f ¥’BS fplegigd from O,
Nahep; are attached, RO and R10 form a heterocyclic
R'Y répiesemd HOOA Allyl oe,utaakymrﬂ@rmwsor mor e further

B

R Fﬁ@ﬁméﬁ%g;t ?Eﬁ&érﬁlg g{ 2,D< glkg1 E&Qr&% a?ky\?rseteroaryl
|6 grbe ionality Fey ar%l ecg,l orand R™ form a

heé@rrawdregwa:rpypnailw COﬂ@g‘éﬂSh@fr‘e '] 'tﬂﬁfet_ﬂh'éhefuﬁ'f@flnﬁéﬁtﬁflctewf%(? O,N

andtg;ch they are attached, R12 and R13 forma

R1heErﬁ‘cL grSS”C'te('e)nEh %gerbrraehﬂm@bﬂexemom aicni Ir‘Slkﬂ'r‘ec a‘?%t or Ci4

iy B RelaenEr 97 dfie sy 1 rxgrf‘j B o o an

forsm I@y*l‘er’f%rtoé)l“(ﬂﬁr%/lf“%ﬂd RRIBfOEYRiE IRPYR WIS mah eentainAnet 9 mgre further

atovhs séletthd yroar @, @t N aoth &dafi ghyssidodrislly fuorchiorzal derivatives thereof.
heterocyclic or fused heterocyclic group whi ch may

Re(i’g%E%sntoogb‘?\g ncmr@ereFelélérHegrt]p%gﬁgc 4 g(/cfli oénnrgatic ri%s (e.g9.

PheRy} ead ﬁ@!Fé‘r SRS '8 a'éﬁ’r”iﬂ ic [ings da@ rr@pQWHc@%d rgferences to
‘hetereanyy cirick:dear¢fereyces ctoamamat i andr ibigysliq ehederopyaiiayanpomatic rings
cottihity aya héterc atohRCyetddted Bb@MEtrbger, ioxg§er( 8nd sulphur. In a bicyclic
he'f@@&lché’ LlontHiid dr&fpeﬁr@FeCI%§y b8 one or more hetero-atoms in each of the rings,
or only in one ring. Examples of monocyclic heterocyclic aromatic rings include pyridinyl,
pyrimidinyl, thiophenyl, furanyl, pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, uracil or imidazolyl, and examples of bicyclic heterocyclic aromatic rings
include benzofuranyl, benzimidazolyl, quinolinyl or indolyl. Carbocyclic and heterocyclic
aromatic rings may be optionally substituted, e.g. by one or more C,; alkyl, C,¢ alkenyl,
halogen, C,.s alkoxy, cyano, hydroxy, nitro, amino, -N(CHj3),, -NHCOC, ¢ alkyl, -OCF3, -
CF;, -COOC,5 alkyl, -OCHCF,, -SCF;, -CONRBR7 -SO,N(CHj3),, -SO,CH3 or -SCH,
groups, or by fused cycloalkyl or heterocyclic rings which may themselves be substituted,
for example by carbonyl groups.

References to ‘alkyl’ include references to both straight chain and branched chain
aliphatic isomers of the corresponding alkyl. It will be appreciated that references to
alkylene and alkoxy shall be interpreted similarly.

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

Suitably B represents bond.
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"heteroaryl' include references to nono- and bicyclic

heterocyclic aromatic rings containing 1-3 hetero
wa@bms®2daed ect ed from ni trogen, oxygen and sul phCI/EPI00€010319

bi cyclic heterocyclic aromatic group there may be one

or nore hetero-atons in each of the rings, or only in

one ring. Exanples of nonocyclic heterocyclic aronmatic
SuitahlyP tepcgsgdts methylenegr bondy piefarablyppnd.t hi ophenyl ,

furanyl, pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl,
FJr@xQﬁlPlé’A B [t)'mafg e Méepreéérnaschzc%-' m dazol yl, and

exanpl es of terocyclic ‘aromatic rings

i ncl ude benzofuranyl benzi m dazol y i nolinyl or
Optieaal substitgspisdey &l Neludem ane o @P%@ﬁﬁ% aﬂ%r&e&sua&kwwglogen Cis
alkoxy, dyanoptyidongl higrosariib] IN(Ceéld),, -®H-O0y: alky, -QCH¥p1GF;, -COOC .,

alid) KOICHGF; - #@ettyd)Nqu R(cialk asp cayamscrhgv@%gefy or by fused
cy&'&%@ Taﬁ%tgﬁcycllc%wh%/?%é tlf\tf(tea_' f?: example by

cargnylgiops. - SCH groups, or by fused cycl oal kyl or
heterocyclic rings which may thensel ves be

In %mbsgubbt&@dof dopfipoRNasTateoréiyig aa ke Myvengtir) W Fepresents substituted or

un@?ﬂ;s@ﬁlﬁ% gSE é) m@r]ngé(rled he E:bﬁé)éé'gl uEﬁfag ﬁé;'ﬁ t&)nkpé?rtlh heter?aromatlc

nd br an aln a IC 1SO
9reYR (Er onﬂC g alkyl. t will be appreC| ated t hat
references to al kyl ene and al koxy shall be interpreted
In @i foithearsupgrobpliof edrhyouhds epeadiag tes thedmebntion et kepresesitscdryl, such as

phefyl Cs@stifatéd 5%/ lo fLSbk tsﬁ@sl.ti‘{ut&j bﬁﬁﬁmﬂf&e@ﬁ&@roﬁ%lfce\md skkh as a
nltgér ese&m r@n%eﬁ%ocyscﬁ?trgpl n[-?)ger{ﬁ) g%ergﬁ{ﬁa é_fl%ﬁroup 3fe compounds

ac%ftdirlﬁﬁﬁlth%'ﬂb%ftt'lof‘u@?f%” Edﬁpﬁs?mépﬂfﬂé"'ﬂﬁe or nore of
al kyl, C . alkenyl, hal ogen, al koxy, cyano, hydroxy,

SuRiable®ptierd @Qbstrtd\exng'fo} Q inclNiCEXe & hivte of'(%ﬁlkyl Léﬁalkenyl halogen,

I T R
Co iy SFhY déoggg?ﬁrd 4 ﬁg NCHD @ﬁggﬁﬁ oCF,, -CFs, -
COBEer 891 OTAC RS SR NS Yels SO, or -SCH, groups,
Masl sitdbiyu@erepresents susubptlteteld)pmaylbonyl groups. n one
subgroup of conpounds according to the invention, E

SUIBR SREAPRS URSH febidsBrhsyaasnDSt i tuted 5- or 6

eteroaryl such’as~a nitrogen-containing

het er garomati c % oup, for exanple, uracil.
Suitably R? represents CO,R™, such as CO,H.

Suitably R® represents hydrogen.

Suitably R* benzofuranyl, phenyl or pyrimidinyl. Suitable optional substituents for R*
include one or more of Cq alkyl, C,¢ alkenyl, halogen, C,; alkoxy, cyano, hydroxy, nitro,
amino, -N(CHj),, -NHCOC, 5 alkyl, -OCF;, -CF;, -COOC,; alkyl, -OCHCF,, -SCF;, -
CONR’R?, -SO,N(CHa),, -SO,CH; or -SCHs groups. Preferably R* represents optionally
substituted phenyl or optionally substituted pyrimidinyl.

Suitably X represents CH,.

Suitably Y represents CHOR'", where R suitably represents H, Cis alkyl or COR®.
Preferably R'" represents H. R® preferably represents C,.s alkyl.
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n a further subgroup of conpounds according to the

i nvention, E represents aryl, such as phenyl,
wepsoedipd ed by a fused substituted or unsubstPeT/ERI04/010319

heterocyclic ring, such as a nitrogen-containing

het er clic ring. EXx r f this sub are .. .
S BHGA RS SELLR APRY 0 THooTh GREPBHY (HHBREhS £i5ed tricycic group.
Pretgraleg ehtepresantsal hafiddo. Sui t abl e optional substituents

for include one or nore of alkyl, C . alkenyl,

A babgragiof cainpexyds offamayla hydrrmefsentemr tiyrformlam(la))and ferBida)(Ib):
, -NHCOC™ al kyl, -OCF , -CF, - COOC al kyl, -QOCHCF ,
-SCF , -CONR R -SO N(CH) -SO CH or -SCH groups.

Mbst suitably represents (Rubstitutedyphenyl .

Suitably, Rl and R each represent ¢n. Suitably
R2 represents CO R12, suchgs C 2
represents hydrogen. Spitap
or pyrimdinyl. SuitaBke opN subst i s for R4
i ncl ude one g™ | kyl/ C . al kenyl B hdfogen, C
al koxy, cyano, driexy, A-1To, amno, -N(CH , -NHCOC
alkyl, -OCF , -CF , -@0oC al kyl, -OCHCF , -SCF , -
CONR R6, -SO N(CHs) , -SO CH or -38GH groups.
Preferably R4 represents optionally substituted phenyl
or optionally substituted E}ggi m dinyl. Suitably X
represents CH . Suitably N presents ‘

R11 suitably represents H G

al kyl . Suita

t oget her remﬂj o
Preferably, Z re a bond. A subgroup

conpounds of forratea Is presented by fornula (la)
and fornmula (Ib): (la) (Ib) wherein: T is absent or
represents , S, NR16 or CR R17; r“@bresents opti onal
bonds;

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,_jalkyl;

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, Cysalkyl or Ci4alkylaryl;

R' represents H or C;salkyl;

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

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

HR3
, phenyl

ond, or Z, RZb and Q
cycllc groﬁp
g of

In compounds of formulae (la) and (Ib), A suitably represents alkyl, such as Ci4alkyl, 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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Gl and & each independently represents CHor N, A
represents bond, Ctal kyl or CH=CH Ctal kyl; B

wo epsesani s bond, , S, SO SO, CO CR R3, CO PIHEPLIOMR0319
R15, N(COR )(COR15), N(SO R KCOR15), NR R15; D

represents bond al k resents substjtute
forexpmple yiasdt Ot GRS eV SHoER & yoarbﬂsed Rupstituted or
unsepstitwied hetergcyalicking, suchGrsaphithalianigd.; R17 represents H
Pr@fergmywis'omna@d R19 each independently represents

P,%IPJJ]-QQI F\% z\i nﬁsr Q§a%?§@ostl ﬁsel%&%onll\'ﬁ(go@fgral T 6 alkoxy,

st tuted phenoxy or .
tsi% ﬁ(ul OR16; mand n each

Pfefﬁi@@ér@leﬁﬂd@ @rérﬁpé‘s@ﬁtoé 8t Mn integer 1,2 or 3; and

physi ol ogi cal ly functional derivatives thereof. n
ACQHHQH%SQI‘%B fo 'E’éhf&%u&dsa)ac@&@ rigl 9 : thé ﬁNérﬁt@ﬁ' ¥ represented by

red% éegftfgég%gl such as Cral kyl, for exanple ethyl.
CogHHAD? ¥

F’ésents bond. Suitably represents bond.
Suitably E represents substituted or unsubstituted
heteroaryl such as nitrogen-contai ni n@theffer oaryl , f or
exanpl e uracil , or E represe stituted by
a fused substituted or uns [
ring, such as phthalim do.

erably nlis and is .
AT a- subst i tuent™ sel ect ed
fromNO , al kgl®)—at} al kyl, CN &nd

al kyl . Preferably, and Q2 are both CH or both N. A
further subgroup of conpounds according to the
invention is represented by conpounds of formula (lc):
(lIc) wherein AB D E R18 and are adCldef i ned for
fornul ae (la) and (Ib) above; and physiologically
functional derivatives thereof.

wherein A,B,D,E,R"™ and m are as defined for formulae (la) and (lb) above; and
physiologically functional 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 represents a para substituent selected from
NO,, Ci¢ alkyl, C;¢alkoxy, halo, SCy alkyl, CN, OCF3;, or COC, alkyl.

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

OH

(Id)
wherein R? represents a substituted or unsubstituted aryl or heteroaryl group selected
from phenyl, benzofuraryl and pyrimidinyl; and
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n conmpounds of fornmula (Ic), A-B-D suitably represents
- CHCH-. Suitably mrepresents O or . Wen mis |,
whi®seeiit@bl y represents a para substituent sePEDERD04/010319

fromNO, alkyl, alkoxy, halo, alkyl, CN, OCF , or COC

L alkyl. A further subgroup o onpounds according to

the intention is representedNoy conpounds of fornul a
(1d): (Id) wherein R20 repres S a substituted or
unsubstituted aryl or heteroaryl group selected from

re rﬁgé;ri/t% ?8&(}5&25‘ %”5 a%@snﬂ%fécig?ﬂéﬂgétltutegﬂ%%?cf t%gé @omprising
at I?é‘?te?’tfd?' f?ge@r%% %’dﬂﬁﬂyls qeirally funeticnal derevatyes thgien’

atom and physiologically functional derivatives
In th@pe@ids d¥ fererpudg R20Suithely MeBrasdritsl hnsuBftugdi dr abbstituted phenyl,

unE@c%rt ié F‘&J L6t REd BYRHT Wﬁeﬂ@m}’épresents substituted

e o v o
posltwrn a@ugtablﬁéupﬁwts mcwge\@ﬂsalkldeCseﬁdisetnwt @ﬁ@semycasalkoxy cyano,
hy&oRgl réitrs,L&rAihb ! INEGH,),N-NHGO Qakiky 00 CF, 0CF,, ST, 8hkatkyl, OCHCF,, -
sé#gb%dmﬁw sSo{mbugﬁ SALky 'or -ScHiakenyd cy%lj &gcps and

I-fﬂ Xy, cyano oxy nitro, amno, -

3 -CONR R6, -SO N(CHa) |, SO CH

or SCH , such as cyano, COCH , OCF and SCH . By the
Byt the ntefrp Hpbysidlagicatia | flgctionalcdérvative” de rmeatt | as ehemisalndenviative of a
cof 6&%@1@%@8% Yiatihy ehedfarde Qﬁmbk_ﬂ@al%ndctl@ﬁ Y lthe fréé compound of

fo%Yé g@ f? ?éﬁgﬂ?emptf}yﬁgﬁgogpggjnb uip]c h'eog%@ls g]fengto aridf includes any

Ph%@@%‘?ﬂi)’e’"qcﬁp‘?% BYal: t3RiFet c?“&naarbﬁﬁ‘latféessagﬁya”d solvates of
coppaundsc el farmale” (hwbisht abde adstimstegtioantodibs renigient, are capable of

préadimd (Brleety oSinbiréctig origdundt &F femukp(Tpetacive thethBslitalbaresidue
thdrbds. Whi ch, upon admini stration to the recipient, are

capabl e of provi di ng (dlrectly or indirectly)

conmpounds of fornmula (1) or active netabolite or
Sujtelie galts efttbe eampowgistoafraulad|tincldde phyvsiotasigedy aerepigble salts and
saltowhich angyl ot ibe plhyisielogibyisi aceptablel Buy naayteniseinll én el gréparation of

coﬁﬁBguﬁcﬁl dff’forﬁ‘f‘dlé:@ é%yprﬂ/@blo%ﬁ:aﬂ’ﬁhé(&e {B &k ter8sc %ﬁ%%;ﬁlate acid

ara

aaitbn G 5y g%ﬁaﬂvr?ﬁfo"b\ne;f % wf%a@ece%%'%so?%'Qéawﬁe%ydmch'or'des

y@rﬁgm@@@es f salﬁbzptgb“ ,d acétates, benzoates, citrates, succinates,
lactates, tartrates, fumarates maleates 1-hydroxy-2-naphthoates, palmoates,
methanesulphonates, formates or trifluoroacetates.

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 () 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 (1) 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 (l)
wherein Z represents a bond comprises reacting a compound of formula (ll):
6
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addition salts may be derived frominorganic or

organi ¢ acids, for exanple hydrochl orides,
whyasobsieeri des, sul phates, phosphates, acet at eBCT/EP2004/010319

benzoates, citrates, succinates, lactates, tartrates,

fumar ates, mal eates, 1-hydroxy-2-naphthoates,

pal nopat es, net hanesu honat f or es or
trifluoroacetates. %{&ﬁy’a eg i nclude
la (1) contain chiral

hydr at es. When conpound§1o 1{5
centres, the invention extends to m xtures of
enanti omers (including racerfllt m xtures) and
di astereoi soners as well as to i ndi vi dual enanti oners.

g‘é)ﬂ-?ka'wy Rth 3 i5<3 pAeé B, r,;_eté 504 PzT S&H@QMUQ kiR B cAmula (1)
a{ﬁ

pPails posing fape 6‘?ﬂ$8§ {0 g qove =, s
as g\eamrayNd RIB(QR,. eitablyiin Ahg presencacef o salglyst ssh 8s g napje metal
catalyyt ofy. @h“ﬁﬁﬂlmsemraaslmtﬂble base, suchaasnds aiialif metallcarbphte, e.g.

cad¥ilfin e8bbRatdNThe PaAbE & meérﬂ@rﬁtlyrﬁ%)‘rl&eo@ ER3LiIRMHIOYoNH such as

a pgf?rr toFgga?'nli gsg){vegfseg cﬁ)rﬁgthp!ﬁé@‘r]é EerS’u Agtﬁg?eakltné rdo&g)sa}eelﬁ)sented by
'%&f’@r"tﬁ%’steép‘?%'ylbﬁ‘%'ﬁ?lobw r pr eparing a conpound of
formula (1) wherein Z represents a bond conprises

Forf &gl Gorthe GyRMEE oph (Bﬂfdﬂiblh)as&dshhtéd)@lphénylféon%ouﬁa abtording
to &Ebm\}@ﬂ%r?%‘@ QRgn FB‘ %re%t ?gh g agf b@r}gaa(ed with
gy QTN'F

(4 PegperheRy X vi%&YwaE AR IGHUDNE I sfeespnne

i ntroduce the group R4, such as a conpound R B(C]—|) ,
ch

suitably in the pr esence of a catal yst, S AN /
\ﬁ(\é t/D& 9. palladium an Hui t I e
sug kal i metal carBorat e RadsiRink’

HE Feactl on ArB(@tavenfi &

Bfa Sti tabl e sol vent, such as a pola gani ¢ sol vent,
e.g. dinmethyl for mam' de. Suitable P€aving groups
represented by L include halides, especially bromde
or iodide. For exanple, for the synthesis of a

opt | onal | ubstitute henyl ound accordjn
A <6500 FoFRRRLE) R G 8 e RAEEHD B RP BN PR gmula ()
whereinoairepragsnts Pnp, b6, ﬁ@awrelﬂRVMopmpnses reacting a compound of formula
(my:

y C rrled out in

T—Q—X Y A D
~g” g

R" R"R* R?
(I

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 (1) may
conveniently be prepared by initial preparation of the compound in which Z represents S,
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[ (4- bronophenyl) (et hyl sul fonyl ) am no]acetic acid in

the presence of a suitable catalyst: RRL RL R3 RRL
W0rR100882d820 Ar B(OH) A second process (B) accor di PQI/ER2005€10319

i nvention for preparing a conmpound of formula (1)

erein Z, represents ...S,. SO .,.or NR5, _co i ses, ..
fofaizck g P BB b aviopaF oo i gﬂc’ﬁr'ﬂm 135, SO | [ SKidation step
mah dedarried gut ysingrmetimads kgowrRm the arg sugh asdoxxiatips with hydrogen
pepsdde oins | tiie debsenedf fthe fsalfond, aof | pxidation Twithe pDrere® S(potassium

pe yn%ﬁo@tﬁlfa%}ir’\"thevgagg ofthe@3BGde. SUi tabl e to introduce
the group R4, such as a conpound R -L, wherein L is a

sui tabl e | eaving group. The reaction i s convenientl
A difc progessutC)i accarding toatirdn\ahttior er, Prepaingad cempguye et formula (1)
wheneih & nepregests IQERIRG atavmyrises (gachiyg & dompoind efffernpiad¥nce

of a suitable catalyst, for exanple a palladium

catal yst (preferregsfor T = NR H or a copper catalyst

(preferred for T :L%igr_ﬁl—l).YSui t\abl g, I eavi ng groups
represented by L ingl ude (deg” eégoectml |y broni de

or iodide. For cofffounds &N yhitheZ represents SO or

SO, the conpound of formul a\é}l) may conveniently be

prepared by initial preparatd®n of the conmpound in

which Z represents S ,followed by oxidation of the
wisngiph d¥, Yo R'hB" sBF,fR%iRfe RSy At Be Dsahd E&nere ah@reviously defined for

oxi dati a e , car.p| [ 4 4
rofg 7 G & LEReRER BB GR TR of e PP SR SGT s AgRMbguna =
Olih&he asactiofn is kenwnientyearred aiiioat swiable $divedtosiehrds an alcohol

<ol B, 37 SUBRE AR PR Lol 1R e of an saueous
hydroxetet sush dsogodpune padrioride a Stitatpe uervingf grioopsrepesented by L include
haﬁ@%{)%lﬁﬁ%‘%‘&%&;rﬁiﬁg%‘%{jl{%ﬁ R6, conprises reacting a

ornula RS L- -Q X.D6 Rl Rl R3 R2

A fourth process (D) according to the invention for preparing a compound of formula (1)
wherein Z represents CR°R°0, comprises reacting a compound of formula (V) :

HO—Q—X._ _Y<__A__.D
R1 R1' R3 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°R®-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):

3R2

H—Q—X.__Y
ne

R" R"R
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(I'V) wherein, X, Y, Rl, Rl', R, R3, R5, R6, A B, D

and E are as previously defined for fornmula (1), with
w@200sagapd suitable to introduce the group R -BCEHERI0OE610319

a conpound R4- OH. The reaction is conveniently

carried out in a suitable solvent such as an al coho

sol vent, e.g. ethanol, undefY %a3|c condi tions, for

exanple in the presence of an aqueous hydrOX|de such
whefeirs Qg UM, W,deXR?dezS BUBf Bhind B ary h$ gregicusiysdefined for formula (1),

witheé’Eé‘%g;%ﬁI gt rﬁ%hb’é&etﬂéabﬂ %R“C‘H%P@Gérﬁhé)é Qérﬁﬂ&% R'CHy-L,

or .i odi de. . roc cC
WhFF?v’éir)rt'? &Y Ie F‘% %{.}B %dh?glpe L%}%%B/a ﬁz presence of a
caiafyst, dorrexampie @ é@wrﬁ %CIQ:RGWYS SuhnasT Aldss /r\&ﬁ'éfi?'réf reaction may
ac€nropgyme apprdpoateul a (V) ©: HO @ X RRRR2 (V)

wherein , X, Y, Rl, Rl, R2, R3, AL B, Dand E are as

Vi ously d for )

A SR arere T Baeilla 8 on d Wi &)ﬁp&g%ﬂégsuc{ﬁggm of formuia ()
cowafﬁﬁ?uﬁactmge@wnwpdwﬁ@"@vﬁ Y s a suitable | eaving

group. The reaction is conveni ently carried out in a

sui t abl e sol venki—spch @s— \coho}\ sobvent e.g.

et hanol , under basic conditi or "BXanple in the

presence of an aqueous hyds' ﬁd@ssu;kéh as sodi um

hydr oxi de. Suitabl e |eaving groups represented by L

i nclude halides, especially bhram de or iodide. Afifth

process (E) accord| ng to the'fnvention for preparing a
wheaip Q. Xd YoR'fRY,RA, B’ (R) AvBearsl B are ae previaustysdedired for formula (1),
wﬂﬁ%fﬂéégéﬂ%uﬁa&ﬂ?é?id |ﬁ1@odi|c§ aepgrang Easuch @6 RidotnpoMhd H-B. The reaction is

cog\;ewe)ntlwggrﬁécf‘ i 'suﬁ%pl? (I;?ol\%en‘t?zsr:gf?"a an 'aplj%t@ngolgent eg.
dirpe By BRT i aai%yqaa'qw B0R A% RIS b 1 RefEence fja base such

as gotasapouygirife CQuitable Gaxingigroupsi r§pr@sgmeﬂ @MlLenqﬂ@@ﬁxhﬂgies such as

br@Hige or icdile, anxdumpthgishiphotlgoxygroumbl y i n the presence of
a catalyst, for exanple a Lewis acid catal yst such as

A g\lﬁ‘f%ngbrpf'%egs ?8?|a_ccor%fntgstor %aeCFn'vgrrﬁlon Xor%ﬁrcl:s%rsdc':ar}%/lr}@ g&t a process

selected from processes (A) to (F) followed by interconversion of one or more functional
groups.  Interconversion processes include processes such as oxidation, reduction,
substitution, deprotection etc., standard in the art of synthetic chemistry.

Compounds of formula (Il), (Il), (IV), (V) and (VI) may be prepared by reaction of
compounds of formula (ViII):

U— Q—XXYXA\B/D\LZ
175 2

R°R" R® R
(VI

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 (i), L(R%)(R®)CH, in the case
of compound (IV), OH in the case of compound (V) and H in the case of compound (V1),
and L? 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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A sixth process (F) according to the invention for
preparing a conpound of fornmula (1) conprises reacting
wa2menpaend of formula (VII) R R3 (VII) wher ei PCTOEP2)4/0i0319
Rl, RI', R2, R3, R4, A, B and D are as previously
deflned for formula (1), with a reagent suitable t
grqupt ' oefube Mitsunghw tpermay, b ggge@te&oﬁagé%ﬁ?anwecorfﬁ%eondmg alcohol
with eliisdriropylazodicarbogylaterrridytripkenyipbdsphite; ithatdeaving gioup may then be

d.s§@lca@6y an SHBA EA9° Ryl te Feduent, e. g. '
di met hyl f ormam de, under basic conditions, for exanple

f e | drd d f
colficl A B FRRIRE (9 TyRERe e Bedr By MBS Eloouncs o
fortnala @€s, such as brom de or iodide, and
met hyl sul phonyl oxy groups. A sevent hL;pr ocess (G

according to the in ntien Y carrying out a
process sel ected from proces % to (F) followed by
i nt erconversion of one or rﬁ)rBf ncti onal gr oups.

I nt erconversi on processes include processes such as
oxi dati on, reduction, substit@X)on, deprotection etc.,
standard in the art of synthetic chem stry. Cbnpounds

of f I | 1)y 2III
i By RE R RAR &y&ﬁQO%%'v ehifids oy .U s as
prqqugsly(dﬂflneq fqg,ﬁ@rmlm (\Cyl and ly represepts a pgvmgg:groxm \Aghagq@pmpound
of fordaula Ha-BDeVi dielrgacdieh iinexhvenientyoceamiédiotlin asniatile ssivént, such

as'dh éﬂ?ﬁné@oﬁ@erﬁfe §OgRRMVofrhdride Tn ik bﬂé@er‘f&s@f Hkuitable catalyst, for

ound LIR)(R)CH in the case of conpound
exim% ﬁ] 45 ®case of conpound (V) and Hin the case

of conpound and L2 represents a |l eavin

Cornposndsaef foenyla é')PO Mayp {481 Re PEPRIGEMHBY BRactien Atisaretds pf formuia

(XPwigRbdmsHunti® bMebAulk (M) Sui tabl e | eavi ng groups
represented by L2 include halides, such as bromn de or

i odi de, and net hyl sul phonyl oxy groups. Alternatively,
an activated | eavinggroup L2 of the M sun u type nmay
be generated by-regctikng a corresp cohol Wi th
di i sopropyl azodi car boxyl at e and tRﬁ en Qhosphl ne;
that | eaving group nay then be

X) (X1)

wherein Q, X, Y, R', R", R? and R® are as previously defined for formula (1), U is as
previously defined for formula (VIII), L® is as previously defined for formula (1X), and L*
represents a leaving group. The reaction is conveniently carried out in a suitable solvent,
such as an aprotic solvent, e.g. tetrahydrofuran in the presence of a suitable catalyst, for
example a metal hydride.

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

formula (XII):

3

RL—Q—X Y L
R"R" R® R
(X1

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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di spl aced by an anion E Mto generate the product.
Conpounds of fornmula (VIII) may in turn be prepared by
wo easpeaeo of conmpounds of formula (I1X): - - RIPEBEP10¥/010319
wherein Q X, Y, Rl, RL , R2 and R3 are as previ ously
defined for. fornula as preV|ousI def
copygnIangy ntATEeq \aYt| in én&LL%’L'J‘?e EbnFECh 4% .ﬁar%'Poa?Jve“t e.g.
dinvétbylfoamamigecu the presense ofip auntabke eatalyst, for emple@avetiabwdnde
is conveniently carried out in a suitable solvent,

Compoln@s offbrnad ?XIi)Gn@;Oih\t@rrltbe ;ﬂ*e;gelired b;m?drmbrﬁ of milanoimds of formula
t he presence of a s |l e catalyst, for exanple a

(XlHEYVﬁﬁCWB?‘i'WQOfE%WH%‘J% ~of fornula (IX) may in turn
be prepared by reaction of conpounds of formula (X
W th conpounds of formula (X): U Q- Xf \,RRL RBV
(X) (XI) wherei,n Q_X, Y, Rl, R, 6H are as
previ ously deffined For fd‘rrrul a (I) S previously
defined for formula (M1I1), L3 i sRasR pﬂ%vﬁousl y
defined for forrmula (1X), and L4 represents a | eaving
group. The reacti ofXl)s conveniently c&Mied out in a
sui tabl e solvent, such as an aprotlc sol vent, e.g.

wh% ‘ir( ?P)ﬂ?ngrﬁn hn FTt t?a?\dqi étr':fgré“s vno I?Hinr?ﬁtal for formula hLis as
pr%’tﬂ‘l‘ﬁ%ﬁﬁﬁ'§e%1?°rffemﬁgéx'd)\/lan§ LTa5Ps éeqﬁ ashe g 2he i peion <

comfenigmitiy ocarded ofut f ior nau|sg|te(tu@ |golve;g|t Rguch as an aprotic solvent, e.g.
tetrahydrofuran in the presence of a suitable catalyst, for example a metal 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), (XlI) and (XIV) are known or may be prepared from known compounds by
methods familiar to those skilled in the art.

Depending on the identity of the group X, group Y, group R? L, L? L® and L* it may be
preferable for one or more of those groups to be protected during one or more steps of
the synthesis of a compound of formula (I). Suitable protecting 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 appropriate chiral starting materials by
the methods described above, or (c) 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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R R3 (XIl) wherein Q X, Y, Rl, RL, R2, R3 and R4
are as previously defined for formula (VII), and L3
WO epsesani s a | eaving group, with a conmpound oPCT/BPIU04/@10319
H A-B-D-L. The reaction isconveniently carried out in
aswtab sol vent, S .an_ap otlc
Cogpidsy ot GFTidA (ohk Bensel b HELIgtnent gl g candiichs in which
inhibitioa| of Snatrix eretalioprqi¢inase wevld behensfigiel, espegialyniastheftreatment of
inflAMmAYradis&hdes amdyautdiminung dserqarepar ed by reacti on of
conmpounds of formula (XI11) with conmpounds of fornula
(XIV): Q- RL FT (XII1) (XIV) wherein Q X Y, Rl, R,
Exgroplesef aflemmataty eonditigns cand AuQippmuae idisegders in whiehdfiexcompounds
of thenvedtiorshae ptentiaty bénefidiaf effexts holudé diseases ¢fXhé yespaatdry tract

sudths’ %rﬁ§ﬁﬂél§dlﬁg Eﬁ‘é}géﬁlg\dg{iw&éthrﬁg& re@&tfdnk PRy4tR: fibrosis, bronchitis
(|n<§ cp ing cg c;néci )ﬁéoric%lft{?g fhrorgc &s?ru?tWehéglmofng \é?s%tas? (H:HbD) adult
resBF%‘@@’rﬂi%re@F SM”%‘GF‘P&(BRPSQ af?“é‘?%?“'”\%?"yé !%W%t'oé‘ Fﬂé’i‘ tig and upper
reshiyatorydteact Qoffgnaroatdsy disorfdersn(URIDR &(hdidfor, indiced, luRy iy, Rilicosis,
pul%nﬁz lsardBidekls: Lidiobhthic Iputmdiaby Liiblesid, Xbron@%ﬁulmbﬁ@d" dysplasia,
artl’?mg Vr)hegfn%t %erf?{f 5@%0%”?; eﬂﬁércﬁgusf ﬂm@oﬁf%na%c arthritis,

raggie @s@ﬁ@ﬁd?ﬁ? T, A, RELFIS PR 1o BTS2t ignetc ot
failtre, gootu@ci®, syinoviti, spopdylitigl and nan-ariigul@yeinflarematany icenditigns, e.g.
her@fé%dﬁﬁupfﬂﬁécﬂpr@fap&h@sein@mutﬁsrat 0 disk prsghdroimed durditig oteedonitis,
ten?gyr{ag{tl ? %ﬂﬁro?ﬁ@&k@%ﬂ%r Wﬂa?gﬁfggﬂ?g&rﬂggltlegs associated with
rosslas e e apiscBprsied Mo rgfnfally iy of e
gagiintestinpbtiast, grdotulcerativg et pivertigyiitie,Giepne digease, mﬂammatow
bowleldiseabes mrntablé’bowecsyndmrr@rmmgastmlsongalplecs@nmhas/lste'mlc lupus

0§ AerSHERRE a@fbﬂm’ﬁ@ﬁ@éx&nnopm autolPhun¥Vehespraffnyelitis,

ryhentieRd
dlagﬁ@g,ﬂttu Ir]apr%g?g%%es%b al n%ﬁ ési:s %gﬁ]%ﬁ%%dlrg %Jﬂ%oma th]e breast,

coleRniseEht NG KIdNRY Y. <XQBA %d&ﬂ%eaﬁ] Yverr @ral. figryngeal and
prosiaterphelandoya, cacuteaandodinrmteogeralphyerloelnm,ahdrsease neurodegenerative

disE 850! NEh&meRBt MigsksseOrPAkiADGTY NlscRE, TPNGIH! iM@scle degeneration,
mgﬁMa ﬁ@rh% retinal degeneration, diabetic retinopathy, macular degeneration, ocular
inflammation, bone resorption diseases, osteoporosis, osteopetrosis, graft vs. host
reaction, allograft rejections, sepsis, endotoxemia, toxic shock syndrome, tuberculosis,
usual interstitial and cryptogenic organizing pneumonia, bacterial meningitis, systemic
cachexia, cachexia secondary to infection or malignancy, cachexia secondary to acquired
immune deficiency syndrome (AIDS), malaria, leprosy, leishmaniasis, Lyme disease,
glomerulonephritis, glomerulosclerosis, renal fibrosis, liver fibrosis, pancreatitis, hepatitis,
endometriosis, pain, e.g. that associated with inflammation and/or trauma, inflammatory
diseases of the skin, e.g. dermatitis, dermatosis, skin ulcers, psoriasis, eczema, systemic
vasculitis, vascular dementia, thrombosis, atherosclerosis, restenosis, reperfusion injury,
plaque calcification, myocarditis, aneurysm, stroke, pulmonary hypertension, left
ventricular remodeling and heart failure.

Diseases of principal interest include COPD and inflammatory 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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di astereoi soners, (b) by direct synthesis fromthe
appropriate chiral starting materials by the nethods

waolemsnedied above, or (c) by nethods anal ogous POI/EPDS€010319
descri bed above using chiral reagents. Optional

conversion of a c ound of roula. (1) to a
T BSSOHRIGRY S5f (U] SERary ehie Tiven L4 apReByasotipmuta () or a
physéciegicaiiy ameiﬁablﬁdem@ve)g\ere{qf ft)raéelum mzed;gui\ge. Opt i onal
conversi on of a conpound o ormula (I) to a
Ac?&&ihﬁ_ﬁ@gﬂf%gﬂa%wé‘fttﬁe HveRlidIE thdpbYShreliggl & Lise of a compound of
unctional derivative nma e peffected b t hods _kno
forga b SRRl esEeiptls idiber fa M Mariailie of o
megippmest fgs thedreatrpenttah inflapmenatory seNAiongF agiBIMUNS AisOfdgrs.
whi ch inhibition of matrix netal |l oprotei nase woul d be
In Q‘ﬁ?‘lﬁh@ o télkernﬁ%%béét'tﬁerbgs brRidkd @ahemBe f&fthe treatment of a human
In oLy S a . e.di ; ,
e
n
suljedtemt effdclive baoeht ofi alcompbwret of formalladb adias phaysisogidally fienctional

defieSité treteyty tract such as asthma (i ncl uding
al | ergen-induced asthmatic reactions), cystic

fibrosis, bronghitis (including chronic bronchjtis).. .
The IPBRP SRR b T TRHER e S AT fadb R 2dntiipiation in any
convesisnt wayranddhe investornsawfaarisoAREISIes Wikiibiis ecope pharmaceutical
copposiiunar yorhpridirgmamtorapourtdnbhifdriviilzantiol arppephysietqidally crcgeptable
der_tiv:] G thetebA BRI Y it despasiBr Sith WADbr &8t biydloRigically acceptable

dildeaguce lung “injury, silicosis, pulnonary sarcol dosis,
e SRS pul nonary fibrosis, bronchopul nonary

dysplasia, arthritis, e.g. rheumatoid arthritis,
Theret ie atsot groviteéd a drodess tforoprepanirghsiichi s phars@cedtcat formulation which

copfidtsi rhikihg the AYfeaidneés. arthritis, rubella arthritis,
Reiter's Syndrone, gouty arthritis and prosthetic

joint failure, gout, acute synovitis, spondylitis and
The crongoundsu lkacording | tarthetiovepticro meky, ifomexanaple,. be formulated for oral,

innBREA MirdadadlPbpicadbEl, aRsaleranbered il heRirdtratibs Kpreferably for oral
ad%}/i rope, bursitis, tendonitis, tenosynovitic,
I bor

onyadl gi ¢ syndrome and ot her inflammtory
condi tions associated with |iganmentous sprain and
Tabletsi andatapsules forasleldmisibirationanay, cantdin ganvengeral excipients such as
bindingOhg&ts fof dxampBasyiup| riceds,i galbtin,r sarbitoletrggacanth, mucilage of
sta'r’érfetfeﬁﬁlbé@ o?‘}%ﬂyd g irdiRlohé Chilerd, | r e?ér‘?igl‘é', Sr?diiés%?q'ﬁ@nocrystalline
nrlamatory . ovel | sazases N tabl e ﬁmu > ngrQrFe xamol
celifope, 34037 faize- Rarel pFACT) Aeseiae O optaiel dubrgrgs. Tor example,
magngsin@nsiedrailss | stearicencidietaln, Polygthylemmudikcab b cilicdo Sisimggrants, for
exauple] potatee starche ghadcamyediose issdium or sodium starch glycollate; or wetting
agents such as sodium lauryl sulphate. The tablets may be coated according to methods
well known in the art. Oral liquid preparations may be in the form of, for example, aqueous
or oily suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry
product for constitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for example,
sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin, hydroxymethyl cellulose,
carboxymethyl cellulose, aluminium stearate gel or hydrogenated edible fats; emulsifying
agents, for example, lecithin, 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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di abet es, tunor angi ogenesi s and netastasis, cancer

i ncl udi ng carci noma of the breast, colon, rectum
wo povg/02dde@ney, ovary, stomach, uterus, pancreaBCT/EP2084/010319

oral, laryngeal and prostate, nelanoma, acute and

chraoni c | eukem a, . per| od@]nt al di sease in buff it
hygrosyRsneaRiRe r it SOBIGPSEase RIEARIANRAE  10aY; g eontain buffer salts,
flaRauriog nedeuring dindisa sweeteping @peits (erasopeniph AsrPpEanriate,;

i ngui nal hernia, retinal degeneration, diabetic

Carrﬁ%o:uHQP%EMdinWG Yh&hn @RGSR abpiedl adPhiMb@dtion may be formulated as

a t1on, “bone.resorptlpn di sease opor 0S|,
crwseggé?waﬁv%nts B Brio 8 442, BensdeliiERn. SIS HERRNns may for
expmplec be JREMUIBIEASYEN asnagueuEnPralily dese Wbihe agditipo i, suitable
thitkemrgs Ldedigigs , endsifiiing, ndtatiliting, | dibpeasidg c sygnengangi cand/or colouring
ag8hgani zi ng pneunoni a, bacterial neningitis, systemc

cachexi a, cachexia secondary to infection or

mal i gnancy, cachexi a secondary to acquired. inmune ,
Lotiens @péﬁg@%g%%h@ﬂ FHIEOUBRT qily %é’ls @HW@yr’l general also contain
onker stona amalsifgng bgends, ditaliliseng, aggntsdispersing@gentsi suspending agents,
thiEkeMiFRY aleR s bEEAGUrig dgenil Thepriaiso donter abrddesitise.

pancreatitis, hepatitis, endonetriosis, pain, e.g.

that associated wth inflammtion and/or_tra
Fof (REeh AR SO O THOSTES <hibh (kB (5% b Bblpts or lozenges
forqrurated insgonventiongl marners, psoriasis, eczemm, systemic

vasculitis, v_ascul ar dema_nti a, thronb_osi S,
Th@ltzgﬂe @g {r:'rl%fil: ez‘lsa? irbgf]fBﬁﬁlﬂitggarasirf‘t{b%éifb?ibﬁ,?iig?nbéfg%ﬁpg econventional
S”B%‘?ﬁ%ﬁﬁ'aqaﬂ?eﬁﬁb%}?se?%:f’aﬁw e rtoq’féﬁf)’}:?@ %ar r enodel i ng

and heart failure. Diseases of principal interest
Thiencorapaur@ePErcanding rtd | themaventipndimegagles twf forheilated for parenteral
adﬁﬁtﬁ?&?ét@h %Bbotdsﬁﬁéctﬁ)ﬂg)rjcgﬂrwlﬁﬁu%uﬁﬁﬂjs‘i’cﬂﬁé‘ﬂ_ﬂ rﬂé)égé PAABAR i unit dose

) r [ . r \ .

o BRSO e VR Al s o

I"axr s
M- dggq ponEne AV T anATHeA PreTeTall g T esghggpositiont may take such forms
ascanfidions, ouspFheions, ios efmwgonsrin\vaqdedusior pof-aauensis vebistest and may
coffairt REMURNG)tddgRAtsAs GRS Wnd-oRidah@l Bufférs( bhtimicrabial agents and/or
torﬂg\wsécgb&ﬂhca%le i, a&l%‘?ﬁ’étﬁgig?th%eér{%i\f@ﬁﬁa?‘f@diéﬂ%?fﬁ fi@boWd&r form for

I n’nmedr cl ne. ctgor r|1,n|g t anﬁ{e er. sr[]:)_g_c(ta of” t S ore. U The d
conFRpEAT Wit arsHiigRle VeNigP oG 9q 8§ enBY'ageN-iFe MY npBIGIRut The d
sofid prasentalion may ke praperest biyfideg pysterde dowdpr asepiicallyaipfoyiadividual
stérhe eethinéBrortdydillimargtadie wokitioh ageptiedilcCiatteedchf anntdife and freeze-
dr}% at ment of inflanmatory conditions or autoi mmune

o|| orders. n a further or alternative aspect there is

provided a nethod for the treatnment of a human or ,
Then Phamasawjcat (cogRPitiens geserdingofo §1gs dyshlian éndyp alge be used in
coabiraitiomwite othes thatepeudic agants, for example anti-inflammatory agents (such as
corticosteroids (e.g. fluticasone propionate, beclomethasone dipropionate, mometasone
furoate, triamcinolone acetonide or budesonide) or NSAIDs (e.g. sodium cromoglycate,
nedocromil sodium, PDE-4 inhibitors, leukotriene antagonists, CCR-3 antagonists, iNOS
inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists and adenosine 2a
agonists)) or beta adrenergic agents (such as salmeterol, salbutamol, formoterol,
fenoterol or terbutaline and salts thereof) or antiinfective 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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i nfl ammat ory condi ti on which nmethod conpri ses

adm ni stering to said human or ani mal subject an
webdosordixe anount of a conpound of formula (I)POI/ER2004/010319

physi ol ogi cally functional derivative thereof. The

.. C y dj [ nvent i
g pOe] AR BB it e oholdsRUERh cBftofRNor el Y i ffered by
thel invaded oointramesiabfootee al so i ncludes within its scope

phar maceuti cal conpositions conprising a conmpound of

formula (1) or a physiologically acceptable derivative
Cotripeurdst of dgetiheantion f mae sionggriientlywbe racglhieistﬂredm eamounts of, for
exdhiyie] 000 ab clabing/kacsRptediyie, pickaraly 9. Do 2RINd/ey BodyTveigat, more
AP UL SRRt 1 UGl o o o
daiy{grBEL BINALET foinecolR) Gl cosEC JPTRG o6 5074 Gl FeHisefgpend on
thenage, aridogonglitionsif &he prtienbandihatradiculsy reg el admiigtration chosen and
will ulirhate @l at theogisaration dfube attendaat gysietaml  or r ect al

adm ni stration, preferably for oral adm nistration.

Tabl et s. and sul es | adm ni t]
Noc BBl B SUERE: 85 ietiadovlan o8 CaliptbBsirdfR to the prosen
invgglianig admiystered fhihe abpygpientnedidese gdndgt i n, sorbitol ,

tragacant h, nucilage of starch, cellul ose or polyvinyl
CoRipolRdd BPER; inlédtioRrhay bertestsamdl B vitrd Gc@¥s, in accordance with the
follBly r%%g%gt all'ine cellulose, sugar, naize- starch,

caﬁ]gl um-phosphat e or sorb tol' I ants, . f
Thg ERSES REGRGS PURGISL o e M-S R3S Cly-Pro-Leu-Giy-
LepHhedtamirehys(GAWRA), whersi FAM deprgseita tcaghaxmfiiuprescgin, and TAMRA
repResHp Rtrapetrgirdoddngng.h, MeFIceutaplid dorais qelsituesr106-268) protein
wa BRbHUL A1 *&oﬁlnvtﬁg'farﬁ% &iinubEhbiusen 3881RE B st¥el iRSoncentrated

ISO ot agr%alt S B a&i?' sT&k(laVIl]t ablni%tsé Hac}ff t}ﬁorﬁ%?.t ed Enzyme was
solytiQry, HAfelg ARG, SRAINQNS) (9H, FRRNIARNeS: RErgghioncg)-5 yme A
refpldedinte petvpderat NGy biralifee dilutipninte Fssayiegrtioserlhe 51 ul reactions
areexamph eNUAIQdgrans Wackpsdupres (B8pevesli plases, sedoht wethscontaining 2 uM
sutsiiates P@W e ,§n@g.to@hi1>opw inflbitsBYh anm ﬂgsesesHarss,aso mM
NeE] T Eou B8 ) b W SR i £ o0 0 il o vers
copay R ithiiter.c JWRaRiYs GRAYC! AtRiSt rperifedtiich by Sithers prerisRegsing the
EDddequesichf(cee éramploe bysamiting @nysgr udeadtienyre gelbated ¢ ,ambient
terBPerSRRLASULRT nsi then @RInghéd by e T faartioat by hsGielof UloosM EDTA.
Pré@EPRIMIRIT oo e € 3Bantiel By thifR PG #b&ScdiRl it a Molecular
Devi%éesr %:’c%ﬂgst.e Tﬁelexcﬁatlo% ?vévgg}mjgtﬁlisyslquat 485 nM, and the emmision
wavelenght is 530 nM. ICs, values were obtained by first calculating the percent inhibition
(%) at each inhibitor concentration (%l = 100*(1-(1-C2)/(C1-C2)), where C1 is the mean of
the positive controls, and C2 is the mean of the negative controls), then fitting the %l vs.
inhibitor concentration [I] data to: %I=A+((B-A)/(1+((C/[I]"D))), where A is the lower
asymptote, B is the upper asymptote, C is the IC50 value, and D is the slope factor. When
tested in this assay, compounds of Examples 1 to 12 had IC50s below 100 micromolar.

The invention may be illustrated by reference to the following examples, which should not
be construed as a limitation thereto:

General Experimental Details

LC/MS data were obtained under the following conditions:
15
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agents, for exanple, lecithin, sorbitan nono-ol eate or
acaci a; non-aqueous vehicles (which may include edible

wordosp261t@r exanpl e alnond oil, fracti onated CPCDBEP1004/010319
oil, oily esters, propylene glycol or ethyl alcohol;
or ser Lve f hyl or propyl
ﬁL-ﬁ%gwgkég%ﬂkégpggﬁg%géﬁ?g%§+%gﬁ%. The preparations
nay FrRsRateoBrhiiinim buf fer salts, flavouring, colouring
and/ or .s eni agents (e.g. mannitol) as
dprUﬁWPﬁS@h"ﬁb%gbunds according to the invention for
topiremp; RUM ni stration may be fornul ated as creans,
gels, ointpents or _|otions or as a transdernmal patch.
ucHVdripeioniRangs: 218/10r330NBx anpl e be formul ated with
an aqueous or oily base with the addition of suitable
t hi ckeni ng elLling, emulsifying, stabilising,

Solyeatser si ﬁg?-@’u&%ﬂ%ﬁﬂs Y Wé?r ’gﬁ‘f‘r&’}f‘ﬁ”h@c%ta@nt s.
Lot i ons Ba95%edetanittileat @05%iFionmigrAdiiueous or oily base
and will in general also contain one or nore

crigehe! f Yifigegent s, sstabilising aggets, dispersing
agent s, %yg endi ng qg nts, thickenpng agents, or
col ouring™ gents. T 2 may al so cohtain a
preservatQ-v@. For bd&al administr8tion the
conpositi«ps may talke the form of t@blets or | ozenges
formul at eglahn conventional manner. 1gle conpounds may
al so be f ggulated a3 suppositorieﬁ, e.g. containing
conventi o supposi 8ry bases such as cocoa butter or
ot her glycerides. The conpounds according to the
invention may al so be fornul ated for parentera

THROIR Bhediraaivb@Nobtgined! atS400M MM bANa Bruked!Bpedti®dpin Ultrashield 400

spé&&#ﬁ&Bﬂmﬁﬁd may be presented in unit dose form for
Instance as anpoules, vials, small volune infusions or

pre-filled syringes, or in nulti-dose containers with
Exampiaided 1pr es érBiphanyed-yidE2-Cohpioxe- i SodiBydieng HHiaiadgwey)ethyl]-3-
hydroxypentdolClcid i ons, suspensions, or enulsions in

aqueous or non-aqueous vehicles, and nay contain

formul atory agents such as anti -opxigants, buffers,

antim crobial agents and/or fonilcitly adjusting agents.

Al ternatively, the acti y€ ::

formfor constitutio

sterile, pyrogen-f wat er, beforeluse. The dry solid

presentation may b f epar ed by ofifNip® a sterile

powder aseptically into individual\sterile containers

or by filling a sterile solution asepf{ically into each

cont ai ner and freezedrying.

Potassium phthalimide (8.8 mg, 60 umol) was added in one portion to a stirred solution of
1,1-dimethylethyl 5-(4-biphenylyl)-3-({[4-(methyloxy)phenyllmethyl}oxy)-2-{2-
[(methylsulfonyl) oxy]ethyl}pentanoate (28.4 mg, 50 pmol) 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 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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The pharmaceutical conpositions according to the
i nvention may al so be used in conbination with other

wo bwsapapd i ¢ agents, for exanpl e anti-i nfl ammaPOr/EP2004/010319
agents (such as corticosteroids (e.g. fluticasone

7. AR FDaR e oS At ArPAR b G e AT o 05 1, 1.90

(2HNSAI Ds (e.g. sodiumcr onogl ycate, nedocrom | sodium
PDE- 4 inhibitors, |eukotriene antagonists, CCR-3

Ex3 ony.st g, Blbﬂm A9 R{drBkyR2-[3-[3 R R2, @Qﬁ'o@ 881d@%Bropyrimidin-

eta-2 integrin antagoni sts and adenosi ne
1(% ygﬁg‘ﬁﬁ%e(ng%o'co?c'%eta adrenergi c agents (such as
sal neterol, sal butanol, fornoter oI fenoterol or
terbutaline and salts thereof) at| infective agents
(e.g. antibiotics, anti S du be appreci at ed
t hat when the corrpounds t he present invention are
adm ni stered in copbiyatiton with other therapeutic
agents normal |y adhip¥stered byd: loal ed
orintranasal route, that the resu jﬁpl{ phar maceuti cal
conmposition may be adnini stered by e i nhal ed or
intranasal route. Conpounds of the inventi on may
conveni ently be adm nistered in anmounts of
Preé’;@é‘?PpP%a”(?r'@PgPHS i%ﬁ?ﬂ@? REAYSHES usmele ]orlé?/@'rsal?r%ﬁ @in| /e 423,
calcd (M51)#2B8kg body wei ght, nore preferably 0.3 to 5ng/ kg
body wei ght,. The conpounds may be given nore than

zﬁ fegdﬁ' | y5tB?pr@?\yle4‘lyl' Ly ﬁ*d‘?‘giy-i- -H‘ﬁlef F§|4 (ﬁ@i(})l LY 4 %ﬂﬁl@rogynmldm-
i)

S ose cour se dep e age'an
{hp'li‘?? g? Ofch%c'%ﬂatl ent and the partl cuI ar route of

adm ni stration chosen and w || uIt| mately be at the
di scretion of the attendant phy | ci@n. No
toxi col ogi cal effects are~e N a conpound
according to the presen is adm ni stered in
t he above nenti oneg” Ug pounds of the
i nvention may be testg otivity in

accordance with the Tollow ng assdy: [The fl uorescent

pepti de substrate used in the MWP-12 Mssay is

FAM G y- Pro- Leu-d y- Leu-Phe-Al a- Arg-Lys(TAMRA), where

FAM r epresents car boxyfl uorescei n, and TAMRA

represents tetranethylrhodam ne. MW12 catal ytic
Presranad by Gnesiatbgess 1 fatidSgquenot ¢o exavapleeX (IGIBISe@.98'min; z/e 423,
cale® M+1c}m2t3he form of insoluble inclusion bodies &

stored in concentrated

Example 4. 5-(4'-Acetylbiphenyl-4-yl)-3-hydroxy-2-[2-(3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)ethyl]lpentanoic acid

A solution of 3-hydroxy-5-(4-iodophenyl)-2-[2-(3-methyl-2,4-dioxo-3,4-dihydro-1(2H)-
pyrimidinyl)ethyl]lpentanoic acid (10 mg, 21 umol) in dimethylformamide (0.5 mL) was
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sol uti on under denaturing conditions (8M guani di ne
hydr ochl ori de). Enzynme was refolded into active form

WO mosirai2dy direct dilution into assay reacti oPSI/EF{v84/010319
51 uL reacti ons are run in NUNC-brand bl ack, square

4-wel | taining 2 uM sybstra
w3 et B R R R B S HEEG 8 o anc
fibleeaEEC 1801 (B 71%5BdMBNa g, 20 mwltauaszthumcmwe (pagtion vial.
Aql]%tﬁ-%mamﬂbdha% BAEdN PRBtNtt 53 Lc 6Atunodl) waklaided and the vial

caﬁp%‘b‘ airRe Q‘Pudenréa@ilérpﬁﬂxtlmgﬁéé Yi8ateQ@MHtI B0 4L kdrS152hfh using a Smith

e T SR
thrawugh %h%ﬂ@ﬁbér%\ﬂ D'F%'qF*éﬁr “@26‘”51“?19 filten Ak Wih Erdepngy, (4 anl). The
filtratklivas emapdratéd idndahe 16QitigEESidue Mas ducified osinatniass dinected auto-

preﬁﬁ?é"hv\é/@é‘lleréé AysnHPLCead de tRager édveodun@ys @S@gnse oMy 4dha white
soffty, YR/ fisubas V' £64\C |v| +BSEXCN |49 VRYEbRRSB-B,): 8.00

il 28 U P @oé%ﬂ R »S‘?Q@wg% (1H), 260

(2hheRBEr{TH), ﬁtﬁ5d|'2HD dnﬁqm at each inhibitor
concentration (% = 100*(1-(1-C2)/(Cl-C2)), where Cl
Ex'aﬁ1 @% r&f 5 -3q9§fhw Y8 dmetsr@hﬁw?rapgf rﬁi%m'—ﬁZHé}Fl ethyl]-5-(4

ve controls t hen
pyvg r] ﬁﬂkpr?We@faﬂe'gﬁFPat ion [ I ] data to:
%W =A+((B-A)/(1+((C[I] D)), where A is the | ower
asynptote, Bis the upper asynpfdte Cis the I C50
value, and Dis the slope factemn @ tested in this
assay, conpounds of Exanpl es tol 12 had | C50s bel ow
100 m cronolar. The inve e illustrated by
reference to the follqw anpl.e whi ch shoul d not
be construed as a Illm\f tion theretoj General
Experi nental Detail 4\ MS dat a .k obt ai ned under
the followi ng conditions: Columm: 3cmx 4.6mm | D,
3um ABZ+PLUS Flow Rate: 3m/mn Injection Vol une:
5m  Tenp: RT UV Detection Range: 215 to 330nm
Pré&udrec by an akaldgoli8odamtion ceduande o leRamiplead. LYMENI2. . mdth%e 425,
calogelen 425 1 e + 0.05% Formc Acid

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

o
F+F o
F

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

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
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G adient: Time A% B%0.00 100 0 0.70 100 0 4.20 0 100
5.30 0 100 5.50 100 O HNWMR spectra were obtained at

W@ 0@shréa2on a Bruker-Spectrospin Utrashi el d 4001/EP2004/010319
spectrophot oneter. Exanple :
5- Bi phenyl - 4-yl -2-[ 2- (1, 3-di oxo- 1, 3-di hydro- 2/
/-isoindol -2-yl)ethyl]-3- hydroxypentanoic acid CH
Pot assi um phthalim de (8.8 ng,,60 nmol}) was added in

one portlon to a stlrred sol utli on of

2{2 [(methylsulfonyl) aXY] pentanoate (28.4 ny,
50 nmol ) in dinefhylfor [
at room tenper g NP
at 80 C for 1 hd5-4gn then cooled to room
tenperature. The volatiles were evaporated and the
resi due taken up in dichloronmethane (0.5 nlL).
A Trisbluomacedfi ¢ 2€2-(1,3-GiozoH-dingdrodtisdindel-ylietmdk-3-hpdroxy-5-(4-
|oo%bﬁiewn)epern@@i¢lid Ad(2Bahg\L 006 inr digethlyBsrmbriideat1.0 A was added in
on&%ﬂ% n%ué ?m ofV %leﬁ%dfhr% Iz‘rf‘@%&o@\éaa%ﬂf ﬁt1e|‘t8a'?§ Jnlﬂﬁ and fibrecat
Bt (8318 b T e (fplg Cesium

carhgnate764!. 0 @, N85S lQnQIB\M@F?rﬁ ded canglathe all @app(s%ﬂhmwdeHeactlon
mlk{M% w49 Bedidd :at @BCI°C) for 75 8Gin (Bidy,a Imid Sy2tiesisér bbcroddle reactor.

ggol %H)’ehe7 a1 (%'ég 70 Qedl'ﬂ)n 7 85 €dhdnts 3. p%?((tl%had between
meih@b)v Egsror@g?ﬂ (16l0; fo BRY Bkl agfed % tyaFdeniofic QRidlscitlion (2.0 m;
105mB). p %Wgam@wagewafr woprateq and SitaredHprough @ Winglraars SgwM filter
tubeg magking [the filter dake witi{ @ethanely@x ettty Tpe fitrateovas eEpdraded and the
reé?ﬂt aeSHuO Wad Duiic QORY Maks AREAEN aERIBIEHHBiVeOreRXBBDhEse HPLC
to glve e'vﬁle Zon?p%uﬂb”s 0‘7149e 15”7)‘:?35 a pale yellow solid. LC/MS: 3.69 min; z/e 484,
caled (M+1) 484. '"H NMR (400 MHz: DMSO-ds): 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'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid

0 [
F—I—F
F

Prepared by an analogous reaction sequence to example 7. LC/MS: 3.72 min; z/e 528,
calcd (M+1) 528.

Example 9: 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(methylthio)biphenyl-4-yl]pentanoic acid

19



calcd (M+ ) 423. Exanple 3:
5- Bi phenyl - 4-yl - 3- hydr oxy- 2-[ 2- ( 3- net hyl - 2, 4- di oxo- 3, 4
wo coosgeinepyri m din- 1(2/ /)-yl)ethyl] pentanoi cP@ER200H010319
Prepared by an anal ogous reacti on sequence to exanple
LOMS: 2.98 mn; z/e 423, calcd (Myl) 423. Exanple

4:
5-(4' Acetylblphenyl
4- di oxo- 3, 4- dlhydropyrlnld'n-'
/)-yl)ethyl]pentanoic
3- hydr oxy-5-(4-i odoph
4-di hydro-1(2/-/1)"pyr™ dlnyl)ethyl]pentanoic acid
(10 mg, 21 nmol) fdi met hyl f ormani de (0.5 ni)
wasadded in oneSportion to a m xture of

p- acetylbenzeneboronlc acid (4.0 ng, 25 mmol) and
fibrecat FCL001 (2.71%Pd; 8.3 nmg, 2.0 mml) in a

r

Prefiid ol ah Bt FEbgRefidbe OUARYE EAGME 361 min ze 490
calgd Mt Het s%%’r capped. The crude reaction mxture was

heat ed at 150 Cfor 15 min using a Smth Synthesi ser
Exaimpled1¢:\53(4'-€aahaiphedpl-49pRi [Dg1, Bhttoxe: BB-dikgeroopréisethdahalyl)ethyl]-
3,{YQE) t%u,sa&dj' tered through a Whatman 5 mfilter

e; washing the filter cake with nethanol (2x1 m ).
The filtrate was evaporated and the rgsulting residue
was purified using nass direcbgd autorep rative

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

61 %9 as a white solid.
cal cd (M+l) 465. H NWR
7.80 (2H), 760(4H)

3.10 (3H), 2.80 (1+

. DVBQld ): 8.00 (2H),
(2B, ¥ 65 (1H), 3.70 (3H),
(2H), 2.30 (1H), 1.85 (2H),
1.60 ( H). Exanpl g
3- Hydr oxy- 2- [2 ¢3- met hyl - 2, 4- di oxo- 3, 4-di hydropyri m di
n-1(2H) -yl) et hyI] 5-(4- pyrimdin-5-yl phenyl) pentanoic
acid OH Prepared by an anal ogous reacti on sequence to
Prepepe b afA. arlalGghs réaclidn Beduencé o 42&mpleal.AdC/VIg B)34an; ze 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

o
OH
N
OOHO
0

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

Example 12: 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-(4-pyrimidin-
5-ylpheny!)pentanoic acid
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Exanpl e 6:

3- Hydr oxy- 2-[ 2- (3- net hyl - 2, 4- di oxo- 3, 4-di hydropyri m di
wm26ardi2yl ) et hyl ] -5-[4" - PCT/EP2004/010319

(trifluoromethoxy)bi phenyl-4-yl]pentanoic acid OH o

Prepared by an anal ogous reaction sequence to exanple

4. LOMs: 3.28 mn; z/e 506, calcdj(Mrl) 506. Exanple

7:
5-[4-(1-Benzofuran-2-y|)pheny|]-21§33£;;ﬁ-dioxo-1,3-di
hydr o- 2H-i soi ndol - 2- yl ) et hylb] - 3¢h ent anoi ¢

aci dOH A sol ution of

2-[2-(1,3-dioxo-1,3-dihydr%’z

hydr oxy- 5- (4- i odophe |9 ¢ acid (25 ng, 50

mol ) in dinethylfor (1.0 | ) was added in one

portion to a m XWdferoih*benzof uran-2-yl boronic acid (

ng, 70 mol) and i recat FC1001 (2. 71% Pd; 20 ng, 5.0

mmol) in a Smith nfcrowave reaction vial. Cesium

carbonate (41 .0 ng, 125 nmol) was added and the vial
Prép%?ébegy aﬁ%a%wée rdRA61 8L tdeRamipie Nady/0e: 2t70lef; Ge 446,
calb® [MI)h4RS1 N9 @ Smith Synthesiser nmicrowave reactor.

co JI I'ng the vial was opened and the contents

partitioned between nethanol /di chl oronet hane (10: 90;
Inteidn)ediateé tiotiBoamornsgtlylduigtleoyli ¢ aci d solution (2.0 M 10

nm.). The organi c phase was separated and filtered

through a Whatman 5 mfilter tubes _washing the filter

cake with nethanol (2x1 i) e f¥ftrate was

NP si due was purified

using mass directed a Dr epar ati ve reverse phase

HPLC to give the titl esggmpound (3.0 ng, 12% as a

pal e yellow solid. LOMS: 3.69 mn; z/e 484 calcd

(M+1l) 484. H NWMR (400 MHz: DWMSO-Cf): 7.80 6}—%
Carbpp) tetrgbromiqes (499 g, 85 1(mmpl) agldatopfcezmj phosppme (7)1 922755 mmol)
we(elH)idedZ ¢ @ﬂ!lrbdmpm@n a?. Bighenyid-glo methahoB5 (§.Q6H)g, 27.65nmol) in

i sor ndol - 2-yl ) et hyl ] - 3-

dichidfdm A g’08mL at roomr temE‘?rature S(t)lrrl % was continued at room
temﬁ?@(ur(e r Ro l{"f% I%P?r{nj gpr{% rﬁ%vé J)Vrleh L) v%l)é) gr)( Jndgr I?educed

prqggq{pa,y}'@iedeggp@W@{purlfled by column c romatography on silica gel (1:20 diethyl
ether: cyclohexane) to give the title compound (6.37g, 95%) as a white solid. '"H NMR

(400 MHz: CDCls): 7.6 (4 H), 7.45 (4 H), 7.35 (1 H), 4.55 (2 H).

Intermediate 2: 5-Biphenyl-4-yl-3-oxo-pentanoic acid tert-butyl ester
0 o] J<
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-bipheny! (Intermediate 1,
3.00g, 12.2 mmol) in tetrahydrofuran (6 mL) was added dropwise over 10 minutes and the
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Prepared by an anal ogous reacti on sequence to exanple

7. LOMS: 3.72 mn; z/e 528, calcd (Mtl) 528. Exanple
W©®2005/026120 PCT/EP2004/010319

2-[2-(1, 3-Di oxo- 1, 3-di hydro- 2H-i soi ndol -2-yl ) et hyl ] - 3-

hyd -5-14' - | t hi 0) bi | -4-yl] t '
resingadepasivenoby Glonha Rbiisnt W Biieelphe %%ggﬂi ) yas added;
thesihepirederreacignumixtige avaspgsiractedevithodiethybgtber (3wR0 miqobhe organic
phbsaspere tOnbined, washed with brine (50 mL), dried (MgSQ,) then the solvent

evandréted haBORHBARINNEsdird | Dredebidad Vad pdiifedoylochirhih Bydhfitography

2.~/ -1sql | 5 2- ethyl]-_3- [ y 0
o3 5 5 S o e e WARRE I ORbS Bl g, 30 o
2 yelow epigs L OB 3 i winya/e S4B oralca M3, AR EGMHE: COCL)
7.55 (2 H), 7.50 (2 H), 7.43 (2 H), 7.32 (1 H), 7.25 (2 H), 3.34 (2 H), 2.95 (4 H), 1.45 (9 H).

5-(4' - Acetyl bi phenyl -4-yl)-2-[2-(1, 3-di oxo-1, 3-di hydro

- Lsol ndol -2 t Byl ] - i i
InfafENE "0 1 HLAF Sdren RS RAYREAS A R e iqrprethy)-s
OxgpentaNORe 3.28 nmin; z/e 486, calcd (M-l) 486. Exanple

12:

2-[2- (1, 3- Di oxo- 1, 3-di hydr o- 2H fsoi fdol | 2-yl ) et hyl ] - 3-

hydr oxy- 5- (4- pyrim di n- A Ren oi c aci dOH

Prepared by an anal ogo ence to exanple

7. LOMs: 2.70 m w3 . 446,

Internmediate 1. 4 ononet hyl - bi phehyl , Car bon

tetrabrom de (8.994, 27.1 mol) aﬁg\gﬁiphenyl

phosphine (7.1 1 g, 27.1 mmol) were Aadded to a stirred

sol ution of biphenyl-4-yl nmethanol (5.00 g, 27.1 mmol)

i n dichloronethane (100 nL) at room tenperature.

Stirri was continpued at,  room t erature f 1.5 _
A SRIEHOD GlrrPIPORRY - A HE-PRRIRBE P G rister 5 F s 424 mmo) in
dimettyltosniamidesd Qrmel.) Wascaddesi drapwisa ovpury Miie do BystiseH (paApension of
so@imomngririag re@Eymineras okl istiepgion 1.780g,dé44 yrtholg il @imethylformamide

(16YhLPhgxaneg ﬁrﬁ’dﬁ' Hﬁrﬁlﬁ\;/QRﬁ E‘r'd%‘{e‘? %ﬂ%&ﬁ&ﬂ)é&%ﬁﬁ% Whoethoxy)-t-
in a

bugl?djlrge Mrllsiﬁ_%%es(g gg ‘661144 |'-’|jm°|51W§§ ag{ggq_ﬁiropmse o'ver7 28 °C then the
reaction heated to 70 °C for 2.5 h. On coo ing 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, calcd (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: fert-Butyl 5-biphenyl-4-yl-2-(2-{[tert-butyl(dimethyl)silylJoxy}ethyl)-3-
hydroxypentanoate
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Internmedi ate 2: 5-Bi phenyl -4-yl -3-0x0-pentanoi c acid

tert-butyl ester A solution of f-butyl acetoaceate
w@ 1008424120 .1 nmol) in tetrahydrofuran (20 nlL)P@EEP2004/010319

added to a stirred suspension of sodi um hydri de (488

ng, 12.2 mmol ) in tetrahydrofurgpn (40 nL) at 0 C under

nitrogen. After stirring for 10|m nte%—butyl

l[ithium (1.6 Min hexape . v . B0 ) was added

dropwi se over 2 mnute en stirging was conti nued

for a further 10 ' < A solution of

4- br ononet hyl - bi g I (Internmediatg_ 1/ 3.00g, 12.2

nmmol ) in tetrahydrogfuran (6 nL) was Zﬂdg dropw se

over minutes and theresulting solution irred at C

for 1.5 hours. 6 MHydrochloric acid (15 nL) was

added; then the crude reaction m xture was extracted
Sodiur bélioRydHde @!d%eg, Z73K pindT)-vas Haged pOEion vigth s stitned eolution of
tel?—EUQI' -E@he = -‘%-(‘2’1\; Qrt-B[l gﬁnk?hgl Eﬂy) O)Q@éthgﬂﬂdygﬁ-gténoate (12.1 g,

e e sdlv EJS evapora 4n .ér edyce g ?ssu €. dition stirri

257 Emoldn Bietnanab B g CHlPeREMERAEE KB RRTBIETIGR Ry 2dsifion stiring
wasi cordiauge| fof 1201 dhent e readiien: was dughehash ajtht satdialed aqueous
anmiriénitirn tdhtride ngotutiod (80.n7. gThe3RHlting naixtyed Ivaw esohctdd with diethyl
etﬂe@fdéﬁoo%iﬁth%mhg %/r7®r€c4% ersal&d OMbMad) wadRed WithMane (100 mL),
dri%é 32m%A§%§§du%Dgsgéats&' %?d ( e|3_|)4$ctl\génl?|)o e(/épcg t’etliz ﬁbgl' idue was
ch(@;nqlggrapmﬁdepmmpgtggl 0% o §O°3Lgi<§,thyl'ethér: cyclohexane) to give the title
cobpbunpd éB1¢7 -g1-68% P ag 2 £hlbendssboit whichi was fay mixudey bf diagleecomers.
LC/Mg! 3 48-mifX e esibanaad evA1 sadsuti NMF@fémo MHz; CDCls): 7.60 (2H), 7.50

28 B PlX,"éﬁﬂnqm". kel in ),35.‘7 ’fﬁ@i“ Y65 B fajor), 3.25
<1gﬁeﬁ%%%é@ag‘b%d%%%@@s%ﬁf@% ngﬁréﬁ 6ikF inon). 1.0

(1EpdiddntRHY dr4 5@ 0(HHOOOH(PHEX 8IS (6H). suspension; 1.78 g,
44. 4 mol ) in dinmethylformam de (10 nL) at 0 C under

' . Ak driz{l 298 2%t 0¢hi 0 b fimidoat
In%ﬁ%g%ﬁ@oset%xﬁo}%& I c’ﬂg’rrer?%ycﬁs? Féo\nrgl (Ofoe. 0g, 46.4

mmol ) was added dropw se over 20 mn at 0 Cthen the

reaction heated to 70 C for 2.5 hjj On cooling to room

tenperature the reacti on-wa ﬁ%hg;f'by car ef ul

addition of water (5 ni) en the volGtiles

evapor ated. The resi dyg s partiti(aned bet ween

sat urat ed aqueous anmoni um chl ori de solution (200 ni)

and di chl oronet hane (200 nL) and the phases separat ed.
4-Npiboxxheasyls 2 giratsichipepstheninideatai was derepared orgingathe procedure of
Sriifh 20fbsni.) liif QR Yupimgp Kgafman, Mictmel Ationdo, nieicokavasioeds, David R ;
Ko%fishprkasru,( %&ueﬁamprgfrhsﬂagzpdl Uheptatich & ARSmeBRites for the
syr%t%egig n(gf %Ys%ggérzriﬁo‘ﬁgés an et p%%hy\@r%xy dienyl lactone derivatives for
pharmaceutical use” - WO 0004865.

Intermediate 6: 1,1-Dimethylethyl 5-(4-biphenylyl)-2-(2-{[(1,1-dimethylethyl)
(dimethyl)silyl]Joxy}ethyl)-3-({[4-(methyloxy)phenyl]methyl}oxy)pentanoate
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chr omat ogr aphed on silica gel (10% diethyl ether:

cycl ohexane) to give the title conmpound (12.1 g, 59%
w@s00s0kaew | ess oil which was a m xture of PCT/EP2004/010319

di astereoners. LG/ M5 4.70 mn; z/e 483, calcd (M1)

483. H NMR (400 MHz: CDCl ): 7.55 (2H), 7.50 (2H),

7.40 (2H), 7.35 (1H), 7.25 (2H), 3.60 (2H), 2.95 (3H),

2.20 (I Hmnor) 2.0 (1H maj or 1.55 (1H), 1.45 (11H),

0.85 (9H), 0.5 (6H). Interng je 4. tert-Butyl

5- bi phenyl - 4-yl -2-(2-{[tert-YQukyl (di met hyl )silyl]oxy}e

t hyl ) -3- hydroxypent anoat eOH $odi um bor ohydri de (1.05

g, 27.7 mml) was added porti on WISS to a stirred

solution of te/f-butyl

5- bi phenyl - 4-yl - 2- (2-{ . RE )silyl]oxy}e

t hyl ) - 3- oxopent anoat e 1 g, 25 2 mml) i n met hanol

(80 nmL) at 0 C unde :

addi tion stirrin contlnued foril.5 h then the

reacti on was quencH€éd w th saturat e(a‘ us ammoni um

chloride solution (80 nL). The resul (lﬁ\ggrixture was

extracted with diethyl ether (3x200 ni)'then the

organi c |l ayers were conbi ned, washed with brine (100

Bdn tnfl%ﬂlo‘:edetﬁ Qan% Fﬂ[n(%“ théth %s 30ded Rea §ﬁ’rlré’d§§’6lutlon of tert-butyl 5-

{ t
oY ot A8 pANE Rl LB S B Bhoe (g o. 163
mmalkg andlérrrmﬁwewyt . A.2-tichigrgsthanigi¢paty)| eBs 26i9 mmol) in
tetvdhydiofuvas (40 mnbétair(le%bﬁmderamtregaonﬁhs reasﬂbh/&aMaIWemtn warm to
&ﬁeteﬂm%érat&r@' SowKibA Qwrﬂ?ﬁuaﬁc%u@&qgr bHz.: AGDher) porfforP@f boron

tri oﬁég e?hegggml% ég pgl? )2\55%5 g%h a%d(e&'é'ngpsﬂgrné %s (?OQ'\tI‘I at room
tergpg@tu(q fPraafusn®r 2 5. 9-6""( Wer Qdé;@artsqu)borq\ g@u?rﬂq ethera e (8.0 uL,
65n’a;T\or))f,oll®veEcB by 1¢tirmngnat roorh. @peratre for 85 K Mehe carrigd out before
evéé&af‘ﬁn ofth8GolvBht. . THe FesidE)was! dHreinaRe I'a%ih@d %n silica gel (5% to 10%

die h Iﬂe?xg %?1@( \‘iéé ’g%/e tﬁé %E 95822@ f@éj @/o s a pale yellow oll

wm%waf»@d adith of isteseoreray L6 Bca'ﬁﬁ (M+1) 605. "H

NNR 400/ Mlzn §DGkauf . baheHM? HedéH). 7A83- ﬁ@@d7HH|4r@Q<&i'l),, 3.80 (3H), 3.60

(SHPQ% 19%\2@ (H), 2<6$J@13HE)ShB5 (44801 145 (Bap 0cET9P), OTH BH)S
"Preparation of internmedi ates for the synthesis of

In%l. 8 Ef?r mol i des ‘?quu %yett?y?l yhyd 4%Xe/he%'y|(§|n3é|.(2|.h"§/8|tr09<9§thyl )-3-({[4-

% ves for
(methyloxy)phenyllmethyl}oxy)pentanoate

(0] (0] )<
g °
O OH

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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phar maceuti cal use" - WO0004865. Internedi ate 6:
, 1- Di met hyl et hyl

wo2(04/0bitphenyl yl ) -2-(2-{[ (1, 1-di net hyl et hyl ) PCT/EP2004/010319
(d| met hyl ) sil yl ] oxy}ethyl)-3-({[4- (et hyl oxy) phenyl ] ne

dipgt vle%zx?m@{?t R St e o ST e by pentanoate

(3881 5kﬁjtrymo[3.|n tetrahydrofuran (20 mL) at 0 °C under nitrogen. The reaction was
all&)v@dlwyﬁaﬂﬁh 10 rodn{ 2erhpéreture latitwHidrd stiveibdyass continbed yfpreRhh.  The
voaif %Eetﬁé’ g@%ﬁ@@%ﬁ@@r@ @sidde $8rtiflonetPoctwBEPEthyBdt@tate (100 mL) and

e e i g ot

ettyy ﬁp@g@q x1PR "?Léac"fheo?fgﬁ)% '%xqr%w&ae P%mwg% washegopith brine (100
mlt)e nprieda{magnesiunwhsutfatedt amd i thg eseleent oavaporated.f orTh2 hesidue was

chfdhﬁétl??éplﬁ&f bh @anfgep(HO% td 75| di&hyldéhéﬁ Bﬁﬂéﬁe&aﬁ@) 3 give the title

co 88%’ g‘r&o I/\glaass % ggﬂ)v?gﬁ% @‘? asc‘ta'r% tereqmers LC/MS:
3 ST SH1aPHFO AL Urion, MR (P9 M 6O féah%ﬁa@% 45 @), 7.90
(5}, 6.9 HIMI50 @2bl) dBLd3HY H69 (2H)n g8 (2HD.0ABE diidemaiotr 8.05 (1H

m|ﬁ@rl) L84 (3! £66ar3s (@dHPUt before evaporation of the
solvent. The residue was chromat ographed on SI I | ca gel

% 1Q% h | oh

intrppilates 4 JulEmeimghy S bR SAE e aate imetnyton)-
2-{RH(raethwiagroayhexylainyeipentagpalet er eoners. LG/ MS: 4.81 min;

z/ e 605, calcd (Mr1l) 605. H NWR (400 MHz: CDCl ): 7.55

(2H), 7.45 (4H), 7.35-6.80 (7H); 4.50 (2H), 3.80 (3H),

3.60 (3H), 2.95 (1H), 2.80 ( , 2.65 ( H, 1.85 (4H),

1.45 (9H), 0.85 (9H), 0.5 (6 Internmediate 7:

, 1- Di net hyl et hyl

5- (4- bi phenyl yl ) -2-(2-hydrox yl)-3-({[ 4-

(met hyl oxy) phenyl ] net hyl } oxy) gent anoate OH A sol uti on

of tetra-n-butylamoniumfluorirde (0.0 in THF, 6.2
m., 6.2 mvol) was added dro-mn5¢ OV?r 156 mnto a
stirred solution of ,ledity | "0

5- (4-bi phenyl yl)-2-(2-{ , 1-di metthyl et hyl)

5.61 npol P in

t et rahydr of ur an (2 m ) at O C underSwijtrogen. The
reaction was allowed to warmto roomtenperature at
which stirring was continued for 2 h. The volatiles

Mé’tﬁérﬁas@"&@@rcﬂloﬂge 6(641 ;ILhED 82 THhEAUS R bidddOEBnE EloMRiNto a stirred

ol oot co Aot i sl S o
(mglinlfry RBen e ARt PeRtaNoa @36@% sar\ﬂéf'%t%vbmme (15.4
mg. &i98i e d . SAvastobdn wichtergmetheng (Do) room tcmpe(ratamwmeu mitrogen.
Afetlstifing) atamdnt Reenpepdtu@nior eV Apeadrede miktard ®ab PaetitlvAsd 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: CDCls): 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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chr omat ogr aphed on silica gel (50%to 75% di et hyl

et her: cycl ohexane) to give the title conpound (1.6 g,
woGBMp/oaa2@ yel | ow oil which was a m xture of PCT/EP2004/010319

di astereoners. LC/ M5 3.98 mn; z/e 491, calcd (M1)

491 . H NWR (400 MHz: CDCl ):o7.58 (i%, 7.45 (4H),

7.30 (5H), 6.90 (2H)), 0| 43H), 3.65 (2H),

2.80 (2H), 2.65 ( nwyj or), .85 (3H),

.60-1.35 ( H. Interpg - Di et hyl et hyl

5- (4- bi phenyl yl') - 3¥({T¥4- (et hyl oxy) phenyl ] net hyl } oxy) -
2-{2-[ (met hyl sul f onyl )oxy] et hyl } pent anoat e

t—praE%@xgs :a{elo ﬁp@h %grlt'n )(evgaﬂrss%qﬁdl Hp\glfsefv)er \ﬁlamlnutes%oa stirred
suspfingienhefl eadiymn hydride (60% mineral oil suspension; 400 mg, 10.0 mmol) in
tetfah{drohirpmeainyd ¢ )undel Aittogdn oxftert stirting for( {Q #inutes n-butyl lithium in

heféFFet Qyé 'My hﬁmyé émswlwa%xaadeeqné@@%hs do%ﬁ&éagfor a further ten

a 52
minies ) T ineu RS shhiph s Pt o r%qw'?%%aahtae g §f Fodobenzy
breiider (297t BodErf. W‘?'bﬁ” detrahydraiurad @oBik) taidp tWﬁ@ﬂ%ﬁo room
teripdratube Chedeantiont wae stiered dar 40 tmloutesl dvabometemperature and then
queRdridbatitde MIHRIYS i)t ' Tie %@:Uﬁn%%%ﬁf@ﬂaé 2Qtradted W’lﬂ dlethyl ether

(3)%&%“'.?‘@1%5@?5\8 é)(hggeg%re I&ﬁbl @S\fﬁsh\gﬁr\ﬁlt E rzﬁ% v%%f L‘?% d dried
(Meéﬁﬁotl]ﬁ’a "{34%"‘%/&5 evarypted “ : @ PS%‘O BI%SS%FH he fgfidug was purified
vianfiash uaheorodtogiiagby en sdige gl (1LZZQ v51:10 eti®y/ @icetatez/ eycR®exane) to give
theC leC€bridduhy ($36.g, H4MYRs(APoM il LCIES: 3.66 Mih0z/6 &7, calcd (M+1)

74 Méﬁ&@o @*%ECP#@ el %@3@ Y 353y 2 b e
(2H), 1.95-1.65 (2H), 1.55-1.35 (9H). Internedi ate 9:

|nt§”’(‘ﬁdllatfddOpHehﬂfWetB)('@t)w'— aéﬁt{kﬂhér%ma yigthybtdimethylsilylloxy}ethyl)-5-

(4-eaibphidnybhed-gtopertanastet ate ( .5 m _, 9.2 mmol) was added
dropwi se over 2 minutes to a stirred suspensi on of

sodi um hydride (60% mi neral opl SQS;Q? on; 400 ng,
C

:’:lt e. 8: 1,

10.0 nmol ) in tetrahydrof uranjat der nitrogen.

After stirring for ithiumin

hexane (1.6 M 6.0 9.6 Mo was added then

stirring continued”tor~a further Yen m nutes. The

resulting solution was treated dropwi se with a

sol ution of 4-iodobenzyl brom de (;5 g, 10.0 mmol)

in tetrahydrofuran (4 nL) and then’ wa d to room

tenperature. The reaction was stlrred for 40 m nutes

at roomtenperature and then quenched with 6 MHCl (5
A gulytion Bh 6-(4-dsda-iHengl)-Bioxbtpeatanak azid teetcdudyd evtet (00D gt 26yT mmol) in
din%thﬁformamide (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 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% diethyl 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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(3x50 nL). The organi c phases were conbi ned, washed

wth brine (50 nL) and dried (MySO ) then the sol vent
werapozated under reduced pressure. The resi dUBCTEB2004/010319

pur|f| ed via flash chromatography on silica gel (1:20

ef iyt
vecg gfgé%é %}@%Na@/o ML EaRY; 735 alihug 9 @iyl 3%
)22é5 minoa) ¢ @5 (R Mai@r5-44{ kW0 -Ba vz, (ldbal ) :
76(2H) 693(2H) 3.33 (2 H, 2.85 (4 H), 1.45 (9
lnt'd}mebﬁi@ MAed] fifmd@yletnyr DLERIBYLEMBIHYIethyl) dmethyl)sﬂyl]oxy%ethyl) -3-
th yl) msthyI)S| ylfoxy}e
hy¢ ro§<£5 &dqr]?hgwqﬁeg%&%%ent anoate A solution of
5- (4-i odo- phenyl) - 3- oxo- pentan0|c acid tert-butyl
ester (10.0 g, 26.7 mol) in §Mefhyl { ormani de (25 ni)
was added dropw se oye 08 i red suspension
of sodi um hydride (6 ' 0i | Suspension; 1.12 g,
28.0 mmol ) in di netk ' 5 nl) at 0 C under
nitrogen. After stlrrlng for 20 min
(2- br onpet hoxyHbut yl di net hyl si | ang\é%g, 6.31 nm_,

29.4 mmol ) was added dropw se over /20 nat 0 Cthen
the reaction heated to 70 Cfor 3.5 h! On cooling to
roomtenperature the reaction was quenched by car ef ul

So%ﬂjgril BB é@'ﬁde\fr\@tb%r %(1?5 dﬁg@mélgﬁgs ta?& d glﬁiéh lvﬁ?e to a stirred solution of

evapora

1. dimatiety! aquebid (TalrHiist 'mh%tem%'meay' §Mle¥¥}6wy'é~fdé ipgophenyl)-3-
oxapehtahasite (F.99ngt HA2emmpHGn mhgthamal (1 6@ mik) a8 6k °G epederavitrdgen. On
coFH'pﬁet.aﬁll&@d&.tu@ﬂ@ﬁ@m@\@ﬁas\/@ﬁiﬂﬁ@bw&m slihchb® tTRSdaadYe was quenched

wﬂqn?é)éﬁ.ﬁgt H‘ahu ggr'arhrtﬁ m%gé}m Eﬁ&? LF r‘@gﬁlng mlxture was
um sul
extg%@e%m*&%é T oL e fﬂ}fﬁfﬁeﬂ1 ¢ GBREegy washed
withi bring 4 1@k MLy, Zsied dsesivig isulgatpleand he solyraieuaeprates. g Reeresidue was
chtdmatbgrtabmdcomrpmum@e( 6% t50% Ofigthasetioart eydidresan®) to give the title
%8" )"'5@ Plodlissesie UhSwas- & Maturd: 8P dFsfreomers.
i %égr@.a LR R TG ) 0
(2 @'3 5% .(38).( 39 e 6?")‘00 B QQ)(‘(@) ajorgy, 380 (dF) 2.6p 61H), 2.55 (1H
mdj@)2.50 (f-emimed), H06- 165 (4H), 1145 (@21)hg.De(H), 0.5 (6H).
2-(2-{[ (1, 1-di met hyl et hyl ) (di met hyl ) si |yl ] oxy}ethyl)-3
Inferi¥é8iab %27 { A0IRERNEEDY 2L BERY ANRRERy Xy Bldithethy)silylloxylethyl)-5-
(4-iodophenyl)-3-({[4-(methyloxy)phenyl]methyl}oxy)pentanoate

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

27
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Sodi um bor ohydride (0.59 g, 15.6 mvol) was added

portion wise to a stirred solution of ,1-dinethylethyl
WQ@2(0204q16d, 1- di met hyl et hyl ) (di net hyl ) si | yl ] oxypet/Bpiop4/610319

- (4-i odophenyl) - 3- oxopentanoate (7.55 g, 14.2 mol)

i n nmet hanol (1 under nitrogen.
lodaphe ”Wﬁﬁﬁnﬁétead&q 14 on9 st q% nd"MeS ¢ z{]@&%éyber\gylh 2.2,2-
tnctrtlmnethhr@mrd@atﬂ (405 vgas1 4ot ol dn \mtrahyda:tfwaat(éa rakuéb@s°C under
nitrggeRNi THe ehtion Wes amdwdd warkO rdon) temipegaturs a whioly stirring was

coﬂ]ljﬁﬂeHrfﬁr JRSA ﬁ)ﬂh‘é?‘?&r‘ﬁgn W 5&05’ 'trﬁﬁJBWJe @ﬁ\gr%ﬁe (’530( aQOBQ‘HoI) was then

adff gt g?wgms e e ORI b e ol i furner
adgijigpo CAtberRn kot |e&19éatwa(§ Ocnkoﬁﬁtm@?'b;ﬁqﬂ@wesn% stifrigg at room
tergpéra{uld bor t20h Befé chreediplt sdftverevapyratiom ek thieesplvieot. gTveeresidue was

chdMatbdrbpifeC BARMNEA Gel 7% 40 9105 8iényRBtiere cﬂiﬂkki? t8idive the title

BN B RS Bl oo

4w 25 M1) 553 HENMRIENO Mz §DCl4); fipaié4tY); 7:35¢6H). 6.90

(21d), rﬁei}QJfZH) 4!58(11|('|)1H) 35 21HH53BOHBH), 23. 65(‘(H)H3rf@ @H),, 2.9550H major),

2. E(Ol(ﬂlenfﬁ@f))Z 70 (A9, 2.56%1K% H)95-fLed BH) OS5 (@4)90 869bh1), 06 @H).
Intermsdl ate 12: 1,1-Dineth Iethy

Int%ngle(.il{a{ (1 (.jl rre{ ,h}ﬂl mf/le}h(y?“ rreé_@fh))ds I‘&/B@-’(& |og3/pr?ena) 3-({[4-

(memyl%ﬂ)@bﬁwﬂme}hﬁo(s{)%ﬂt@mtﬁyI oxy) phenyl ] et hyl } oxy) pen
tanoate Boron trifluoride etherate (5.0 m _, 39 nmol)
was added to a stirred solution of 1,1- dinethylethyl
2-(2-{[ (1, 1-dinmethyl ethyl) (di methyl)silyl]oxy}ethyl)-3

2 noate (5.14 g, 9.63

2-

nmol ) and 4- met hoxybenzyl
trichl oroet hani m doate (4. , 14.4 mol) in
tetrahydrofuran (40 nL) at C under nitrogen. The
reaction was all owed to warnT™bo room t enperat ure at

[ irri [ ' /Lﬁfurther

5.0 mM_, 39

was continued at
roomtenperature f a further 2 h. Two further
addi tions of boron trifluoride etberate (5.0 m _, 39
mol ) followed by stirring at roomtenperature for 2 h
were carried out befgre evaporation_of the salven

A sohdiop & ediaen-Rety| 2 KPS HP Hppr HA® Wi TP ¢4 Hel’-q U%Q')owas added
drdmdvisedi evdry|15et mav : tocya| stircechneglutiam gofvel,fdanethyletayl  2-(2-{[(1,1-

d.rﬁétﬁp@tlhplgtdmtﬂﬁ)sﬂyl]oﬁﬁ}%hyﬁ @- ms%dr@wm Bl({ahi ch vvas a
(mgh‘ﬁ’FOgi;) Rﬁ'&é %’\E/E éél furan (25 mL)
§ ger[d H)“ o%ergng%Fﬁac y@s ed t@ Wa! tf om4teg'@ L,Lq)a’at which

stiging gvas3wdntin@gdgfer h|-|)Thegv<3Q;|I€(slw§re eg/agga(ednq]dot.h)e residue partitioned
between ethyl acetate (100 mL) and water (100 mL). The phases were separated and the
aqueous layer was washed with ethyl acetate (3x100 mL). The organic layers were
combined, washed with brine (100 mL), dried (magnesium sulfate) and the solvent
evaporated. The residue 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, calcd (M+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 (9H).

o1 O ethér 206
d stirrilng
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2.80 (1Hmnor), 2.70 (1H), 2.55 (1H), 1.95-1.60 (4H),
1.45 (9H), 0.85 (9H), 0.5 (6H). Internedi ate 13:
wo iooBNoz@bdyl et hyl PCT/EP2004/010319
2-(2- hydroxyethyl) 5- (4-i odophenyl ) -3-({[ 4-

(et hyl oxy) phenyl ] net hyl } oxy) pent angat e A sol ytion
Intpameeiate I 1 STRIGUR B opdaRBoTA B - e TN Rty oxy)-
zm[wmtglfon@mwwad}pdmtepwtee over 15 mn to a stirred

solution of ,1-dinethylethyl 2-(2-{[(1, 1-

di met hyl et hyl ) (di met hyl )si |l yL}oxy}ethyl)-5-(4-i odophen
yl)-3-({[4- (methyl oxy)phen¥l ] net hyl }oxy) pentanoate

(4.14 g, 6.33 mol) in tetpakydrofuran (25 nm) at 0 C
under nitrogen. The reacti as allowed to warmto
roomtenperature at which [ [

bat eg( 100 nL) and water
(100 nL). The phases were sepdrat gd ape the aqueous
| ayer was washed wt b ; o(3x100 mL). The
organic | ayers were [ , washed with brine (100
m.), dried (magnesi S
evaporated. The residue was chro to@raphed on silica
gel (25%to 50% et hyl acteate: cycl&h\exane) to give

the title conpound (2.87 g, 84% a8 a yel l ow oi |l which
was a mxture of diastereoners. LCMs: 3.86 mn; z/e

e?h%svl?%g ﬁl'v"u&g ééb% vk, 5'@'}' ﬁfoﬁogfa%?jgegggggg& ortion, o a stirred
soluie), 3. &% (3H)1 1- Qlf@@wtms ( 3H)2-(2rhystoxyethyd-5 Uripdopheny)-3-({[4-

(mefifloxy phenyieditiatexy)dpentaridiatee (h§0 et 1By70 mmol) and triethylamine (1.03
m|_5 §9h+?r¢é? iﬁeélb!rhla;rb?rfe(r{a{né ﬁﬁﬁﬁﬂ)yaltt?wr}mn@ﬁaé!ﬂa}u?stdﬁ}dér}ﬁnirb@en After

sti r kécg‘ﬂttel}ﬁ;lﬁs% UE%O )}Qﬁwye] %ti@é/ H)R&%t fﬂrﬁtle ed between saturated

rlde

AQHBRHECIlT @m%sewf'@n 0 ) and:detiarEmelianpi (4h - The phases were
sepdrattidnatdntk etdapic layer was evaporated to give the title compound (2.3 g, 100%)

as2a @rom’gli %lﬁﬁt\bé/i ?A%xtgg §petaaeeeydérs a_cﬁ/Msig g){hmln zée %3(‘56 calcd
(Mmma X¥§ ';% 806270 RHH; 4.80-4%0 (5H),
3.80 G -ogr%%@t ?%é 2(%19 821#'%& é?gﬂjpe under

nitrogen. After Stl rring at roomtenperature for 1 h
Infehieaiatisl & 561 11-DirBethisthpla R 2-( 1, B-asto He3-dibgdroszH-isomidokl-ylethyl]-5-

(4 %ﬁﬁ C:k K{E ﬁné?m%y%ﬂe)%ﬂrﬂﬂhﬁgﬁ( ?e%taag?tg separ at ed

and the organi c | ayer was evgporated to give the title
conpound (2.3 g, 100% as aoyellow oil which was a
m xture of diastereoners. LG MS: 4.00 mn; z/e 636,

cal cd
(0] 0 J<
0
|
o=_N_0
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(M+18) 636. H NWVR (400 MHz: CDCl ): 7.60-7.20 (4H),
6.90-6.75 (4H), 4.60-4.20 (5H), 3.80 (3H), 2.95 (3H

wWQ@288/02%146 (3H), 2.10-1.70 (4H), 1.40 (9H). PCT/EP2004/010319
Intermsdi ate 15: 1,1- Dimsthyl et hyl

- di ox0o-1 ro-2H-i ndol - )eth
PofarS ORI (033 5152 (e Ry PORISEHBTP FRE o‘%gr% & gplution of
1, t-dimeditytiogl assi um phbitddddepbrny)e-E3- (@etfwl@(ymmnyll yltoxy)-2-{2-
nwﬂrﬁiﬂa@lfbﬁylm emr}pemahdate a1, 58 g/ 1.86l miadiLini dimetd/Iformamide (6 mL) at

roq é r nntrog res Itlng solutlr?r?evy]ays heated at 80 °C for 1 h 45
i3 tho ¢ u|t%r§%n; sl “’%* et ERcatBeit AL B e
partitigge t\n)eenndlghlmgme}t«lpqr@r t)e b0 s The layers were

separafeer andr ¢hainclganini lphamneva‘ﬁb&atecbsﬂol tdryn@ssol uThenresasie was
ch%@t@gﬂa edBGnCsilied Ih(56% By tét%fhté‘fo@i/&%éxgné @Ngive the title

cowggpﬁi@t Xe t2i1;‘[ gaﬁ\e/gyeglto{{v o?ISWHA@'{\?V ‘f ¥%)(&[1€%§f ?s?éO &Q ers. LC/MS:
4. 28 e BB [, IR+ 1B 651 5 FoNUIR, (408 NiEgo- BEkl % <% 7.70 (2H),
7.55- a0l has-6. 76\/(&|db)r4a5%éi 30d2d), )&’ﬂ?ﬂS@H)m@S (8d), .65 (% 2.80-2.45

(31hpawet se(ahedo gH)si | i ca gel (50% et hyl acetate:
c’;cl ohexagg-)g to gﬁe the title conpound (0.26 g, 21%

W 0 arnxtu
ingrraEuisfe i dgRmsImES S 27U et 24 tigeo-3 a-dinydro-
1(szhpwynIcel&methw]M4((zr@¢hmmhemﬂmgthyl}pxs)@e(ltznpate7 70

(2H), 7.55-7.20(4H), 6.90-6.75 (4H), 4.55-4.30 (2H)

3.80 (3H), 3.75 ( H), 3.65 (2H), 2.80-2.45 (3H)

2.10-1.50 (4H), 1.40 (9H). Iknternediate 16 1,

- Di net hyl et hyl

5- (4-i odophenyl)-2-[2-(3-
1(2H) - pyrim di nyl)ethyl]-
yl } oxy) pent anoat e 3- Met hyl -
/) -pyrimdinedi one (0.28 g,
portion to a stirred suspen5|
suspensi on in mnera (
di met hyl f or mam de (3 t enper at ure under
nitrogen. The resulti was stirred for 5
mn then a solution of 1,1-dinethyl eidyl

5- (4-i odophenyl ) - 3- ({[ 4- | \Il

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

di met hyl formam de (3 nlL) was added in one portion. The
resulting solution was heated at 80 C for 1 h 45 nin

R AT ARG LA £ pBRA RS e S porton t0 2

stlrd%wswaﬁem rbsriymbydrde RW sugpensiqsio mmyral qili 80| r8g,e4-@ mmol) in
dimethyfosmpmidet (8 anlarad radme tevnpaatiuce ites eitregapol bé exbuttiog suspension

wadl ¥RsH forTBe min then a solution of 1,1-dimethylethyl 5-(4-iodophenyl)-3-({[4-
(methyloxy)phenyl]methyl}oxy)-2-{2-[(methyisulfonyl)oxylethyl}pentanoate (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
titte 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

| -2, 4- di oxo- 3, 4- di hydr o-
4- (et hyl oxy) phenyl ] net h
, 4(1H, 3/

02 npol ), was added in one
' soé;’ um hydride (60%
Y I ) in

30



resi due was chromat ographed on silica gel (10%
nmet hanol : di chl oronethane) to give the title conpound

W@ 0003826320 27% as a yellow oil which was a m XedT/EPDN4/010319
di astereomars LG Ms: 3.87 mn; z/e 649, calcd (M1)

(2 10 o 8808 70 4). S1o61 w;foSéfﬁH%(w 63468k 7535 (@),
2c(os+|70(43%_7154tt@(9w (3H). 2.00-1.70(4H), 1.40 (9H).
I nt er medi at e

|n£gé3m@@e 3- Py OX0y. f&x% b1 a.hbd@@mﬂe.hu& A etbyiy3-hydoxy-5-(4-

ophenyl ) pent anoi ¢ aci d
?nyﬁ?%ﬁﬁ%'ﬂaggam d (5 nL) was added in one portion

to a stirred solution of 1,1- d| met hyl et hyl

2[2(13d|ox013d|hydr02 sof ndol - 2-yl)ethyl]-5-

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

(et hyl oxy) phenyl ] net oxy) pen anoate (261 ngy, 0.390

nmol ) in dichloromethane (5 nL) room tenperature

under nitrogen. The resulting solution was stirred for

45 mn then the volatiles evapo ®@ give the title

compound (192 ny, 100% as a yel l\ow/solid which was a

m xture of diastereoners. LC Ms: mn; z/e 493,

cal cd (M+1l) 493. H NWMR (400 MHz: ): 7.85 (4H),

7.55 (2H), 6.95 (2H), 4.90 (1H), 3.80-3.50 (3H), 2.70-

2.20 (3H), 1.85 (2H), 1.55 (2H). Internedi ate 18:
TriBudryacetis yadd ((8- mbyl opdteayidgd Zn [che( Potioh hipl a 2stidredi sofotich, of 1,1-

10 d.rﬁetﬁwsﬁﬁw 0 21622('1')3 dIQ%(J'I Al dHyard. )zﬁt.é;amaoww)@ﬂ@n - @%@bp@bhyu -3-({[4-
b ) el B 8 SR 50 0, 029 LSIUES v
m@@wgqﬁde@peqagﬂwnger( pl}rogem R1hg rq,sq}m@r%qlwlonpwas stirred for 45 min
thenethe eslatiles ebapmiate@ to gk Riye titter caDbaDiAd €22 kgl 10@%) as a yellow solid
whicdhPW8S Nthixtup® 08 diastefeon®éds. EOMS: A2 MifBz/e JO3RE4Icd GANR) 493. 'H

15 NNB 2400 WIRFChERPHEY (a9 RO bH), NRdRUR). 3.80-3.50 (3H), 2.70-

2.20 (3H), 1.85 (2H), 1.55 (2H).

Intermediate 18: 3-Hydroxy-5-(4-iodophenyl)-2-[2-(3-methyl-2,4-dioxo-3,4-dihydro-1(2H)-
pyrimidinyl)ethyllpentanoic acid

20
OH O
OH
|
N 0]
Y
N
O
Prepared by an analogous reaction to intermediate 17. LC/MS: 2.85 min; z/e 473, calcd
(M+1) 473.
25
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40

D represents bond, or C alky!; E represents
substituted aryl or substituted or unsubstituted
whedosnnaeyl ; represents an optionally substituP@dER2000010319
6- menbered aryl or heteroaryl ring; X represents , S,
CISO SO, CO CNR5, CNOR5, CNNR R6, NR11 or CR R8; Y
Ei?resents CR OR11, CR SR11, NOR5, CR NR R11, SO SO,
CO CNR5, CNOR5 or CS; Rl and R each independently
1. r epeerdasintof foamldal()or Cral kyl aryl; R2 represents CO
R12, CH OR12 or CONR R13, CONR OR13, NR COR13, SR12,

PO(OH) , PONHR _Sg\l_l—|_Rﬁﬁ_,_ repres/ents , or
Cral kyl aryl ; R4 represé ['ygsubsgituted aryl
or heteroaryl; Z represent a1 b 2 CH, , S SO S02,
NR5, OCR RG, CRR O or Z, "RaRarfd together form an
optionally substituted fused tricyclic group; R5 and
R6 each independently represént H alkyl or alkylaryl;
R7 and R8 each independently represent H hal o, alkyl
wh e"gl kyI aryl; R9 and R10 each i ndependently represents
gté‘onal LP?V" substi_t ut e?l by hal o, cyano, ORl1
A"SPreﬁF{‘tPRi’?” ttsRyY! 6%’ Wy substituted by hal o,
B repeasents@RDd, 6% SNQCRﬁDz. cmloa)’R" €OgR T HePNRRI" IMEQR fNCOR'™),
N(SOLR'M(CORY) R Rt ached, R9 and R10 form a

D %EFe%E%%%hbcorgﬂoé'l opt: onal ldyf cont ai R|i ng oge or 1rmre

E rPRisRNS AHESOS ) B Shslly ecfeﬁryurn%v st Bl ey

Q reprasentsaamatigeallyisybstiyied Seat 6-membersd arykonhptesegy! g; C

X repaksénts 0512 1S00150,, 00, CNBJETHOR®, wtmthiR?eNRu nartGRIRA] i ty

Y rtsere@@ﬂggmf’bw TReSAL ﬁ%Fﬁ%R*j@fRﬂﬂ@o%% @Egbgw m():rrxlg)Rs or CS;

¥ Y Frs P‘ﬁf%ﬁ%@gg%“@w@e Al e iam Py %kq 0 RIS,
eﬁ?ﬁeﬁﬂﬁ' pré’éeﬁp"ﬁ R k)ﬁ IQV{ ar 9’R &OR™, SR,

POFOKN, ﬁ@ﬂ\é’rRiéoWONHszoget her with the functional i ty to

R®YéHréderitdiny CAlafkyPért@GARAaE4 and R15 form a

R* represents optionally substituted aryl or heteroaryl,

Z represents a bond, CH,, O, S, SO, S02, NR®°, OCR°R?, CR°R'0 or Z, R* and Q
together form an optionally substituted fused tricyclic group;

R® and R°® each independently represent H, C alkyl or Cy alkylaryl;

R” and R® each independently represent H, halo, C, alkyl or C, alkylaryl;

R® and R'™ each independently represents H, C, alkyl optionally substituted by halo,
cyano, OR" or NR®°R" | C,, 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.4 alkylaryl or COR?;

R'?and R™ each independently represent H, C,_; alkyl, C,.5 alkylaryl or C,_; alkylheteroaryl
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, alkyl, C, alkylaryl or C,_, 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 formula (la) or (Ib):
32



heterocyclic or fused heterocyclic group which may

contain one or nore further atonms selected fromC, , N
waoasB2612nd physi ol ogi cal ly functional derivatP@EEP2004/010319

thereof. 2. A conmpound as clainmed in claim1 of

formula (la) or (Ib):(la) (Ib) wherein: T is absent or

represents , S, NR16 or CR,R17; - represents optional

bonds; Gl and & each mdBplandentIy replreents CH or

N; A represents bond, CralXk) C Al kVl: B

represents bond, , S, SO 4

R15, N(COR )(CCR 15), ® ; D
represents bond, ,a » D epresents su,b tut ed
aryl or substr't) r| nsubstituted hetePoafyl: R16

represents H, al kylgr—atkylaryl; RL7 represents H or
al kyl; R1 and R19 eabh |ndependentL{ represents hal o,
cyano, nitro, OR16, SRl , CORl6 COR16, CONR R 7
optionally substituted phenoxy or .alkyl optionally
substituted by OR16; and ?wgpch |ndependeq5Iy
represents or an integer or 3; an Bh §i ol ogically
functional derivatives thersg

clainmed in cIa|n11 of for 2
bond, C?alkyR qr

S, SO SO, CO

A réitesents

ente_bond, ,
CO R14 CONR R15, Nt

) (COR15) , N(SO . NR R15; D represents bond,
or alkyl; E represents Substituted aryl or substituted
or unsubstituted heteroaryl; (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,_salkyl;

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

D represents bond, or Cy alkyl;

E represents substituted aryl or substituted or unsubstituted heteroaryl;

R'® represents H, C,.¢ alkyl or C,_, 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 C,.salkyl optionally substituted
by OR';

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

3. A compound as claimed in claim 1 of formula (Ic):
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R18 and R19 each independently represents hal o, cyano,
nitro, ORL6, SR1 , CORlL, NRCORL , CONR R 7,
wopiosondakd y substituted phenoxy or . al kyl optipeEEP3004/010319
substituted by OR16; and n each independently
represents or an integer 1,2 or 3; and physiol ogically
functional derivatives thereof. 4. A €Bnp
clainmed in claim1 of for M~ ‘ '
represents a substituted ¢ substitut €d &Pyl or
het eroaryl group sel ected A phenyl , Renpof uraryl
and pyri m'di&g(g; and represents a substlbéﬁe\@ aryl or
a substitute® oFune ituted heteroaryl “group
conpri sing at | east>N# nitrogen atom and
physi ol ogi cally functional derivatives thereof. 5. A
conpound as clained in claim1l or (f:cl)ai m 2 sel ected
from
A repigserite bphd 4G wak@-dr CH=GH Celiadkyh- 1, 3- di hydr o- 2H i soi ndo
B leprsskhts&dni! b; $; Ryrdraexy peNtGRIRP ccor'™; CONR“‘R“’,_N(COR“‘)&COR”’),
é- BRERKhs fytgd: hydroxy-2- [ 2-(3- et hyl - 2, 6- di oxo- 3,
NS BREBRIS) ke d: . 0>
= pyrimdin-1(2H) - yl)ethyl]pentanoic acid;
D fspmsahféﬁynd@fﬁm@lkwfrdr oxy- 2-[ 2- (3- met hyl - 2, 4- di oxo- 3, 4
E replichgnts oqupsiitoiedianyl bf 8ubstitutgd greurtsybititetad hatsreardci d;
R'Sahd’ RACE4AH iHdependdntig-rspresentd yiki® X gyato| Aitts3- ORISR, COR'™,
Npé**csﬁg@@céw&wyggtfanmw Dot (Hehoxyb €L aKY] ARBhAR A Bstituted

byg)%lly"dr oxy-2-[2-(3-nethyl -2, 4-di oxo- 3, 4-di hydropyrirnid
m japd I gach jndeperdenily remesenty r piariinteger 1,2 or 3; and physiologically
furictigrze agtiyatiess theadof. aci d;
3- Hydr oxy- 2-[ 2- ( 3- net hyl - 2, 4- di oxo- 3, 4-di hydr opyri m di
n-1(2//)--yl)ethyl]l-5-]4" -
4. (s r TR R SR B oo

5-[ 4. (1- Benzof ur an- 2-yl ) phenyl ] ¥

hydr o- 2H i soi ndol - 2- jl

aci d;
2-[2- (1, 3- Doxo- 1, 3-
ydr oxy-5-[ 4" - R

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

_N:D

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-yl)ethyl]-3-hydroxypentanoic
acid,

5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-
yl)ethyl]pentanoic acid,
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(trifluoromethoxy)bi phenyl -4-yl]pentanoi c acid;
2-[2-(1, 3- D oxo- 1, 3-di hydr o- 2/ .
W0 200s02012®] - 2- yl ) et hyl ] - 3- hydr oxy-5-[ 4" - ( met hyb¢EPY0b4/@10319
henyl - 4- ylj pentanoi c aci d;
o_
B e @af"%(?r?fﬂ"dﬁ%y%?h oz fol o A Sabr oy
yhgt "f’% phenyl - 4-yl)-2-[2- (1, 3-di oxo- 1, 3-di hydro
S-(4> etykblpha@yl -42>‘|)y3 “idryy-P-[3(3-methyb R pdioncadididihyalod pyimidie 1 (2H)-
yh2thy@pdrtardidaio- 1, 3- di hydr o- 2/ . o
[ .
) m o %ﬁ*fﬁ* LU SR PR i
H‘é‘? ’mslto 5 for uselnmsdlcme 7. A
rﬁb\(ﬂﬂ%@ m@ﬂ-? éeﬁ"??@rﬁ 4@fihydrapyrmidinod (2abryhethylsGiif ect
(trifludroerethoyy foiphenyivd-dipeatapbiclaciel; t 0 an aut oi mmune
5- ML(SIBé#@bquHn 201 pHEhYRDIRY P B G@MOB i BrogHy. %Bm%f LHOfethyl]-3-

hvd 6é§ nlsterlngto said human or ani nma

y ‘'ective anmpunt of conmpound as cl ai ned

2'@?\( 30&%?‘001‘ S@ihyArRs2H-igoindsl- zg')ethhlé'?’tﬁéroéﬁ’ Sd4conpound as

(trifueromethoxy)biphgnyddeyllpentahaicimsidl to 5 for the

2- (25 3t Dipkarn S-dhydro- lZBIdS(ﬂﬁdﬁ?@tyl)‘eﬂfyl]ﬂll%/dfréﬁaé-mﬁﬂﬁetﬁf/lth|o)b|RhenyI -4-
(% tér?d’?@?& 'y condi tions or autoi mmine di sorders

e jvlsﬁ-ﬁq&éteiogs?ais%%ﬁ'@”wgﬁaunaonf?%e”tﬁyu"f‘ss-
hYéﬂﬁ)aYnmq A acceptable carrier therefor, and
5-(@pAtatylbiphgnydae)a-[2r0 Bdiokd e 3-diMRIrGREMESIRI AR ety ). A
hy@,bgm,{ogadgl% grepar ation of corrfggggs of forrrul a

n
21 1 A el o Bl WL B OESSS AR

gylPeptapoicasidesent s a bond, reacting a conpound of
formJIa (rr)y: -vRL RL(H vvherein Rl, Rl, R2, R3, R3,

6. A B«;co@apoﬁnd@sc%rﬁéﬂjm\én?ro‘ﬁe%?cllfnﬁﬂ 5 ot ude i mediciher
formula (1)

7. A method for the treatment of a human or animal subject suffering from or

susceptible to an autoimmune disorder or an inflammatory condition which method

comprises administering to said human or animal subject an effective amount of a

compound as claimed any one of claims 1 to 5.

8. The use of a compound as claimed in any one of claims 1 to 5 for the manufacture
of a medicament for the treatment of inflammatory conditions 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 (I) 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):

Y

L—Q—X
e

R" R"R
35
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and L represents a |leaving group, with a reagent
suitable to introduce the group R4; (B) for the
w@e@pazate on of a conmpound of formula (1) wherBCTEE2004/010319
represents , S, SO SO, or NR5, reacting a conpound
of formula (I11): T- Q X Df RRL R3R (IIl) wherein
, X, Y, R, R, R2, R3, éI)DandEareas
previ ously defined for forrrula (1), and T represents
whéidin RHROT RARYHR® WA tB [ B, €ageantd 6 ard adprevibosliy defiredifoeformula (1)
and D?e&é%h?s Rfeaving!drae dith 3 rE ¢ 8GR @ iStrdduicd thahrBp R*;
optional oxidatron of the sulfide to the sulfoxide or
the sulfone; (C) for the reparatlon of _a conpound of
ff@rrtﬁa|paeqar§t'qmﬁrae¢qmp@m6ﬁ?&@masﬂ )oRres Z iegERseNig g a>: SO, SOz,
or KRfpeantidg afcofrmonnd ef foivla (IRE R (1 V) wherein , X, Y,
Rl, R1', R2, R3, R5, R6, A B D and E are as

previ ous| y defi nedri@y—%kor myl Jd, DB th a reagent
suitable to introduce thexgr RBO ED) for the
preparation of a conpo 1fRi’O?(zrruIa(l) wherein Z

represents CR R O reacting a conmpound of formula (V)
: HO Q@ X (V) wherein, X, (M) RI, R, R2, R3, A B, D
and E are as previously defined for fornula(l) with

whérerrﬁéﬂﬁntr RUI RBR2L REOA] BB AAY Eafehss Brre‘?iéﬂsl? deffnéior fdrnula (1),
%\ﬂl regrer?egtr e@ﬂr %H 8rnNﬂ&|_|aw‘ﬁ"9gpr8?$gntosfwt£85r{U u%:e the group R*,

Fesents oun

follpwpdif e GBp MORER 1 43S y.entoRe) XBERRBLINE TATdedP di sulfoxide or
the(suifpneRl R 3 R2

(C) for the preparation of a compound of formula (I) wherein Z represents OCR'R®,
reacting a compound of formula (IV):

R5
B E
R R>g1' R?’(RZ
(IV)

wherein Q, X, Y, R, R", 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*-O;

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

HO—Q—X Y A D
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 R*CR°R;

(E) for the preparation of a compound of formula (I) wherein Z represents CH,, reacting a
compound of formula (I) comprises reacting a compound of formula (VI):
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(M) wherein Q X, Y, R, RI', R2, R3, A B, Dand E
are as previously defined for formula (1), with a

WO eagenti2eui t abl e to i ntroduce the group R CH PCT/EP2000010319
the preparation of a conmpound of formula (l) reacting

a conpound of formula (VlIl):\ - -o- NpRR R R3 (VI'1)
wherein Q X, Y, EE' g?l 3{ ,Y\B’(AMTDAE B and D are as
previously defined for frorulgg ¢1), with a reagent
suitable to introduce the group E; or (G carrying out
a process selected from pro&‘@ses (A) to (F) foll owed
by interconversion of one or nore functional groups.

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*CH,;

(F) for the preparation of a compound of formula (I) reacting a compound of formula (VHi):
Rt—z— q—x Y _A_ __D
TSR
R"R" R® R’

(Vi)
wherein Q, X, Y, R", R", R?, R%, R* A, B and D are as previously defined for formula (1),
with a reagent suitable 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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