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‘CONR12R13, CO\lRlZO?lS, N

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

met al | opr ot ei nasematrpymealigrateirasaiphivitare| e i n
extracel lular matrix conponent 10 degradati on and

r ed"f‘PbQQNénﬂ& re@@%'?el@he%ﬁdn@hhﬂi&pmwdsa@mm drepa2ation,
an an ro
natpf‘?rl%?ﬁ'cgﬁ%{ E‘*ﬁ?{%é’"e?@l%‘ &Fﬁl{%%& '&é'%éa%gl ysin

and nenbrane type 1,2,3 and 4 MW. The enzynes are

se %Stcﬁﬁhp&)hds () memérmen tates BHiBitare lof maarixdmetalidpeoteiadsergnzymes

cek‘s4 nzyme activation can not only initiate tissue
B‘g i nduce increased inflanmmtory cell

|nf|Itrat|on into the tissue, leading 15 to nore

a‘iﬁ?( rﬂétglf&gﬁ;tél%e %ﬂ%n%ébﬁfypé‘ ﬁ\'&for de.s ﬁlt@drmgﬁmaﬁ? lcomponent

fragnents od
d e @P@féﬁitpﬁ #nd r'@mB‘iﬁ"inév e%?‘af"@'%t‘?f W'g? @CY UAg |calAgRPFEN! 1 and 3.
at GeRfidsd R HMBOQI’@W"{ 02tdne :Slntanlylsﬂn iderapbiagey metalloelastase,

I nhi bi tion o r0V|
di SBNEYsL} 3p ?em’i’éﬁ"g gg%p%oprl at e me% Al Foprgo?%asecreted by
acconiettvertissud ¢eds anchmﬂagma@m ¢ed® Esizyroe Aeivatianeantnot gpfe initiate

anqséu@fdlaﬁlg?ﬁdt uc@nﬂcr‘aé‘se‘é"i‘rﬁlaﬁm celltnli'fﬁlra%@ﬁ%e tlssue leading

i nventi on provides conpounds of fornul a 93 ng| i
Y" fgamope enzymeRpRdugtign @zd (upseapsnt f5ape UA Fé’ﬁreé‘é'é‘ﬁ 5 elastin
bordg m&ls proaliéad byommeHedgradationt alekiydlieved beqnmm&i"ltnﬂammatlon by

bon ol o W;%agess (@62%58)%3 C@pla%?\%§ ﬁﬁ&.twgprowdes a

r ep‘reessaﬁot sedtiogdisease s@ickavHepdin mapprgprw@gpetg@m@ease activity results
S uP,sJel H&Ef'&#\ %wrlnegtfvesﬁggﬁtdnﬁ Wﬂggm‘%ﬁorr‘ns ubstituted
t1ona

het er ary resents an op |y substituted 5-
or 6-nenbered aryl or heteroaryl ring; X represents

Gh ore asﬁ@t, 1R BreséAbinvERIBE prdviiesRbomsINREG GormdRL): or
CR7R8; Y represents CR50?71 CRSSR' , NO?S CR5NRGR"

SO, SO2, CNR5, FQ an% ach

i ndependently repr egsents HK vis or E
Cl. 4al kylaryl; 35 R2 repr R12 CH20R12 or
>BR'S, S

R12, PQ(OH)2,
PONHR12 or SONHR12; R3 repre(cl,)ents H, Cl.sal kyl or
Cl- 4al kyl aryl ;

Wherein:

A represents bond, C,.salkyl or CH=CH-C,4alkyl;

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,galkyl;

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, Cygalkyl or Cy4alkylaryl;

R? represents CO,R', CH;OR' or CONR'R™, CONR'OR®", NR'CORY, SRY,
PO(OH),, PONHR' or SONHR'3,
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R4 represents optionally substituted aryl or
heteroaryl; Z represents a bond, CH2, 0, S, SO SO,
NR5, OCR5R6, CROR100 or Z, R4 and Q together form an
optionally substituted fused tricyclic group; 5 R5 and
R6 each i ndependently represent H Cl1_6 alkyl or Cl.4
al kyl aryl; R7 and R8 each independently represent H,
hrll repreéeh®s A Goybikpor Clatylalykyl aryl ; RO and R10 each

| e peacHS tlﬁnéll ﬁ&%ﬁ’lfgdsan}“ﬂor @er@a@i kyl optionally

?pyé% fs aéf b Md §y§’d9°soo'ﬂ @fodrli?ﬁRléR"R“%loﬂz RI and Q
£

ARl bRy gl 6. cvano
éa? ler oW Y‘H ¥;hou t ich the

a‘? gt geﬂb'ademgd%{wn fqﬁ%eﬂw fra2iy oh m?'bvw. c gr oufé
JRtand iR Iengh indeneatentn iepeasentdt. Nater €ralivt o lyBMbat ons

T arct BRY dachrindependdntyncepseiRd H, rtapradiye nptionélly tibgtituted by halo,
adyKr)’d ,ORZL.oft NR°RY| aC Y| alkyiard@tiondil 2ubsiiclitdd] By @alohcyano, OR11 or
| NYePRIve RS N of Mo é?rﬁkrr%ﬁnﬁe  tdShnidh Qllué?%re debcredd RENATAYP form a

fqr:rfﬁeg y‘gll ﬁ 5%/;4 ér‘:r‘af Wg%r#utn Hg[vneaérg’gcgr%t iy ﬁ”dé‘é}&%‘gﬁ‘s scae%el from O,
f f '+ 15 het erocycl ic group_optionally containing
dherepresapte & Lur ARAIC1aPbHEYVERI R ed from C, 0, N and
R’ MR Y pactrdependdntly repessentcb @b aIkyleGra@delaryl of Carligiheteroaryl
adrk ydgether with athls Vfuatighalir toCivhigh thé akeh attachedyr wz and R™ form a

t%&d’}’@l‘c %Lfbﬂtlbﬁallﬁl%ﬁblhiﬂ@@hé bymbre fuine? Atonisaisledted from C, O, N
ached and R 15 forma heterocyclic or fused

ter Lic ntaip o r
urt% dc ng %a}cgngmggp Wg c@é d'?o}(es%ﬁ 1’1_{5\ 8, rgﬁ(l){P g a(f:]‘ka(lary‘l4 or C11_g
"6’@( ©a199pther with {tsniynctiga? itX/‘c?t‘iV*\‘)@B*hFh@FeeBtFac ed R™ and R
HeTe p dwtesecyelis °fa{v§ﬁd hetafieqyaligearpes whieh cay qoptaifoeiscyicnere further
caorbosejedtaddraam On@ti end Sirepd phesigogicahngtionalaiedvatives tberecf.
carbocyclic aromatic rings (e.g. naphthyl) and
rF@Jf@rEﬁcré%% £r9I mchu%te GEfRAINYes td Rohsty8icr &frSdcseic Estoth&tic rings (e.g.

Qﬁ’yl) %ﬂ ﬁﬁg& caﬁ) aﬁ: i€ ra?&rxgtc ﬁ ggst gé‘Et 'ngpt{twgﬁng@eferences to

tOﬁ‘B

tal n
BBV Hodn sHEREnCes, T TBS cPi DeHlon PRV giE aromatic rings
aCIOBWﬁ‘ﬂgc1 SR BB selplpd S AN R11EEN 1F8E SHipD: offed bicyclic
i hetesegyhlicceromatis groupctbere mgy berdng or mopmeeteroredomsEingaph efsthe rings,
afr onproonectingC Bxatnples of mbharyelic drterdoycliciangsaticmingsimelude pyridinyl,
RFimdingy | thlopﬁéﬂy| mueﬁn!%/' pyrrbl?l OWEQBIW lséx'dﬁély‘lWoxadlazolyl thiazolyl,
9 |55|920|Y)JI urgéfaﬁro né{‘ az 828k I.’e Ay BifcOhétero cllc aro atic rings

éﬂ%@@ e%Z%ff"th@wmgﬁ% erqs'eg'ewv el B8 @0? d3eterocyciic
iARHES NG MRS 08T ORHON aYB@?ﬂH“PﬁddasoP pne M| G g Y'o 25 alkenyl,
iNAPORT| Cre@H1OKH Oyana, @y@m&v Wé@eﬁ@chN EHs)ar-BHEOC -« Blkyig<OCFs, -
rBfs, beCOPCi.oalkyll YOGHDRL -3CR:ceCORRER7 BSODINCHDS, -BOCH; Q¥ $SCH,
ajrdps, or®y.-fesedl g€yl or Hstdrogemt, ririgd which I tlemsel @B ®e substituted,

j Bo, - N(CHB) 2. - NHOOO! . 6 al kyl .
wrchg'}ﬁwe bgﬁwbgnyc%oc' B o Kyl . -OCHCF2, -SCF3, - CONR6R?

or b
@{ 'séqeﬁy% a\kv'hg}cﬁﬁaﬁ%rqne%?%gg AR g Ay BERTghed chain
PRalipd3dmens etithe cosreprandiag Ayl e Ity @Srﬂfefﬁﬁlate@r Hatpsferences to
rRdfyene aotalkexy shall tgjinterpreted sinndarlyef er ences to both
strai ght chain and branched chain

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

Suitably B represents bond.
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aliphatic isoners of the corresponding alkyl. It wll
be appreciated that references to al kylene and al koxy
shall be interpreted simlarly. 40 Suitably A
represents bond or Cl.6 al kyl, such as C or C3 al kyl.
Suitably B represents bond. 2 Suitably D represents
nmet hyl ene or bond, preferably bond. For Exanple A-B-D
may suitably represent -CH2CH2-. 5 Opti onal

SsUﬂérSw bLI‘Sﬁ?EsQenfsorﬁetﬁylér\'éCAr%gﬁd ereeerssry paHae of C'$ al kyl,
kenyl, hal ogen, Cl_e al koxy, cyano, hydroxy,

tro al kyl OCF3, -CF3,
m@b%ﬁ“ 'rah'RymaY SE@X&E’“‘*@@@*ZM%% _ SO2N( CH3) 2,
-S2CH3 or -SCH3 groups, or by fused cycloal kyl or
Hentional sybstituentsi fagE indhideroneery rndre 9k Ehw alsyl b€z alkenyl, halogen, Ci.
HKkeRY, ictaroe Hydréxy; niedcamihe -RYCH, L O-NEEDAR 8 vlkylgrQ@THRS-CFs,N -COOC,.5
Qan@r S@bgcpy PSOE,, COPMRUN dSoARCALLI-80,3H dr NSCHNYROAY, @R by fused
;?'%t%ro% Ql%t ntg%'brﬁﬁchoﬁ'ray tHaABREd bElsEBstRsted foPexample by

ere teroary as a nitrogen-contail ning

P¥)§ tlc group, for exanple, uracil. 15 1In a
further subgroup of conpounds according to the
ifpBe shiegiouPECf apneyRd St 2ccardipg | to dhec inverdion o gepesents substituted or
subdistituted &d ob§- reerhbesedihateroaryi sugh esl amitrogers-odrdaining beeroaromatic
Redupl RE¥AMple, UtdRY, such as a nitrogen-containing
het erocyclic ring. Exenplary of this subgroup are

QRQP%QQ Fbﬁggf fﬂn% L@s &r inp\{@ﬁe rr%@ntmeé?%d?egents aryl, such as

ohge .ﬁUB%tﬁrtEd %P bsr‘r‘jerba Rief 25 Uagosiptd bpteroeyelic fing, fuch e a
dirogenFREFYNg helgreryelie, ringel . Bremaiaskyef BigaseP QTWdP@mePW”dS

rAceqrding trthe ipventing BRRED, E reke®eEnts pighalimidd., - OCF3, - CF3,

- 000C1_6 al kyl, -OCHCF2, -SCF3, -CONRS5R6-S2N(CH3) 2,

'Sﬁmspt@hal-sm&fsqm |ncIuB@§rﬁe @rllhhéraléf (21.5QI EE ?éi%&/ls halogen,

@S%H % 1 nitr 5$r§H L@gﬁ;%ﬁﬁ? %g:, -CF3, -
F3 PI 3 groups.
ﬁﬂs{ %H?P?) JeEfSﬁ%‘ﬂnsHP@bu elﬁor pyri m di ngl °

Sui t abl e optional substit uent s for R4 include one or
BuitabloR' @1d B' ahdbyrepreszhishydtdgemy| , hal ogen, Cl. 6
al koxy, cyano, hydroxy, nitro, arri no, -N(CH3) 2,

ﬂﬂﬁ%z Rpes&ntt co;F%fdch atd,H- COOCL_6 al kyl, - OCHCF2,
- SCF3,
Suitably R® represents hydrogen.

Suitably R* benzofuranyl, pheny! or pyrimidinyl. Suitable optional substituents for R*
include one or more of Cyg alkyl, C,¢ alkenyl, halogen, Cy¢ alkoxy, cyano, hydroxy, nitro,
amino, -N(CHjs),, -NHCOC, ¢ alkyl, -OCF;, -CF;, -COOC;¢ alkyl, -OCHCF,, -SCF3, -
CONR®R?, -SO;N(CHs),, -SO,CH; or -SCH; groups. Preferably R* represents optionally
substituted phenyl or optionally substituted pyrimidinyl.

Suitably X represents CH,.

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



35 CONR5R6, - SO2N(CH3) 2, -SQ2CH3 or -SCH3 groups.
Preferably R4 represents optionally substituted

phenyl or optionally substituted pyrimdinyl. Suitably

X represents CH2. 40 Suitably Y represents CHORL1,

where R11 suitably represents H, Cl.6 al kyl or CORS.
Preferably R11 represents H R5 preferably represents

C .6 alkyl. 3 Suitably Z represents a bond, or Z, R4

and Q together represent a fused tricyclic group.

Pr ef gGibl ¥ regres iy £6&131 6r 2, FpDATH. Q fogetieg reprsentfa fused tricyclic group.

conp, is presented by fornmula (Ia)
%fé%fyoiép%%gb%@ig)n OHOH DteymG \ A/ \E

and formu

(R co(*rﬁﬁ) Hokm ofmuldQtd)laRd forhQla (Ib
Whefélcséls Q*B sgﬁéoor r%ﬁ?gég%@%&ﬁ aQs >or (b
GR 6R'; -- represents optional | onds G and G2 each
|ndependently represents CH or (R A representls bond,

C 4ai kyl or CH=CHC, ..alkyl; 15} esepis pond, O,

N(CCR 4)(00?15) N( SO2R 4 ( COB
represents bond, or Q,.s Ul
substituted aryl ofR'9 u ed&o unsubsti t uted
heteroaryl; R's represen & s alkyl or C, .,
al kylaryl; 20 R" represents Hor Cl.6 glkyl;

f epr esent ¢ \B/ “e

(R'Q)n

(ib)

10  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,salkyl or CH=CH-Cyalkyi;

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

N(SO ZR")(COR'S). NR"R'S;

D represents bond, or Cy¢ alkyl;

E represents substituted aryl or substituted or unsubstituted heteroaryt;

R represents H, C,¢ alkyl or Ci4alkylaryl;

20 R represents H or Cigalkyl;
R®™ and R™ each independently represents halo, cyano, nitro, OR™, SR™, COR',
NR'COR"™, CONR"™R", optionally substituted phenoxy or Cyalkyl optionally substituted
by OR';
m and n each independently represents 0 or an integer 1,2 or 3; and physiologically

25 functional derivatives thereof.

15

in compounds of formulae (la) and (Ib), A suitably represents alkyl, such as Ci.alkyl, for
example ethyl. Suitably, B represents bond. Suitably D represents bond. Suitably E
represents substituted or unsubstituted heteroaryl such as nitrogen-containing heteroaryt,

4
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Rt8 and Rt9 each independently represents hal o, cyano,
nitro, OR's. SRs. COR's, NR'COR s, CONR 6R',

optionally substituted phenoxy or C, 4al kyl optionally
substituted by OR's; mand n each independently
represents O or an integer 1,2 or 3; and

physiologically 25 functional derivatives thereof. In
GorMeRamkS updcilf ObME adbrédedls prvthyl( bubstitutddsby taahlsgd substituted or
%Qﬁ&%@wd%e?érwtuc Py Huchas phthaliflidey! . for exanple
eF‘er%Labg UL %pbgr i represents bond. Sui tabl y D

HERRBY R § reriesoiscy aarmu%gtﬁm SEETRE PhT R St A s oy
Heloe 86 ar Kyl CNandfrOGretiy-e uracil , or E repr esent s
(refeyablys Gband GiaredoyCHhothgdeld substituted or

unsubstituted heterocyclic ring, such as phthalim do.

Hiefﬁﬂﬁeﬁbl;%gl‘bubsoto cAMpPounds SackordMgetcetiablinveRtich is represented by
rﬁgﬁ{pﬁaﬁ%ﬁmﬂrﬁ 9su stituent selected fromNO2, C1.8
al kyl', al kox 5 hal o, SCi1-6 al kyl, CN and COCL. 6
al kyl. Preferably, G and & are both CH or both N. A
further subgroup of compounds accordl'

invention is represented b
(lc): 10 HOH t o e Aug D

ped for fOAnyPae (la) and
(Ib) above 15 ologlcally f unctd ongl
derivatives t eréof onpounds of formula (lc),
A-B-D suitably represefits -CH2-CH2-. Suitably m
represents 0 or 1. When mis 1, R18 sui tably
represents a para substituent sel died from NC2, Cl1-6
al kyl, Cl1_Bal koxy, halo, SCl1-6 al kyl, CN, OCF3, or
COC1$ al kyl. 20 A further subgroup of conmpounds
accordin tshe intention is re ted ? conpounds
wm {la) “and MB

grhereip rﬁjgé‘)%ﬁd anq_|noqre 5 defined fi r above; and

physiologically functlonal derivatives thereof.

In compounds of formula (Ic), 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
NOz. C1.6 alkyl. C1.5 alkoxy, halo, SC1_5 a!kyl, CN, OCFs, or COC1_5 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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(1d) 25 wherein R20 represents a substituted or

unsubstituted aryl or heteroaryl group selected from

phenyl , benzofuraryl and pyrimdinyl; and 5 -N3

represents a substituted aryl or a substituted or

unsubstituted heteroaryl group conprising at |east

one nitrogen atom and physiologically functiona

derivatives thereof. 5 In gg&géynds of formula (1d),

R20 suitably represents unsubsti/tuted or substituted

phenyl, unsubstituted benzofuraryl or unsubstituted
sents su itu

Bresmniey SRRy o Aoy TET O s QAR bleipry §FAB Eomprising

3t Iegt en%wtsgqqntas@manp rnhrqlféoqef@mafunﬁ@gﬁltqeawtweﬁ}h?faﬁfr e

substituents include C, _Bal kyl, C2_6al kenyl, hal ogen,

ﬁn ccﬁ@ddﬂ@d(syof fersharqid),IRF° buyﬁb@xgpresrehtsmsut&mum or shifsBtdBdZhenyl,

Krﬂofurarm: BnsubShtdted p%@nﬁ%‘/r@‘lmm Rts substituted

%{E o§|ngrle'S itUSHER RS para
p % » 05 m wenﬁafe b k%v A 2" Cog el cveno

BYHERHYe a1ff°d%m'i"9»a f Gofea)ap tNEY itd e 1 Stefrakyl PEHCF2, -
B&Fs nGONRER’S 23RNIBI i &@@Fb@r -SG o tSueh aa§vatrﬁeCpF3é'@ CF3 and
8C6hpound of fornula (1), for exanple, by being
convertible in the body thereto and incl udes any

B QHJWéFﬁu‘ph)%?Jlé caﬁ}pﬁﬁleﬁcﬁ\m BerRativef S nREMOE Ehé@fial derivative of a

Or%u%ﬂgtogﬁm@% é \ﬁ'&phé%lﬁ%ﬁgloﬁ aFI%HB%H% %h Free compound of
eI Unfor” expRples By Heng,gonv \‘7‘|'B|| (’83{ '&E‘?Pf”&r'“"'“des any
P’ﬂﬁﬂ"?%%i"?ﬂ}')’ FEEReRie Bstesy ?%‘F’ﬁ%laﬂd(q QWatﬁctﬁaU% and solvates of
pertRduols Ok faomula )i whieh, URON tadeinistiatiorStd thableeipieal, tase oéipable of
proeiding ricaatydsr iadirdcty) riomporidy of foemuld €1) phyative Inegatotifel or residue
efpt abl e salts and salts which may not be
phyS|oIog|caIIy acceptable but may be useful in the

E?;F fl(r)ﬁ%h P %oge o?L#g R (Qrir?c rc‘il{éllﬁgysiog%gica \9 acceptable salts and

%«‘t yenot e.pavsz%ogacaw 35¢aRpiala PHMBLRE YReful it he gepparation of
ﬁqrmﬂundﬁ)@fgquuta (brang physinlagicaty apseptalde selfedhgsee. If appropriate, acid
agaitivn shitsomayles derivey floro limocganides prganik ahids, dar, expinpls hlidroetsorides,
BRedtéAides, DEMENAE S phdsbhdtéd, © Scet@b€ CihBRdoates, ditRftdsat Secinates,
lagtaldsat @stratby! rmf ?a?es MBhS&HES: fhydroxy-2-naphthoates, palmoates,
m@%ﬁ%ﬁé’s’& nei % rsmfuf& RS

ane orna es or trifluoroacetates. 30
Exanpl es of solvates i ncl ude hydrates. \Wen conpounds
Bramrizsaisalvatey ingladn drdtesi ral centres, the invention
ext ends to m xtures of enantioners (| ncl ud| ng racemc

€0l SONEer

nd, di ast
Pl SpesnaS Bt Breie, AL FTEENE afivg be FUSTbaeMepdogiures
@aaﬂm@nm“@fraqqmnw’xg:r?q))anqi Aiagtgeeosgmaisss wellas to individual
enantiornerd. $englally i isanrefewed:to, usEreasnninoned picfatryfa (Juinghe form of a
puwiipd single eaéntioorenuEranfibrericaly @iracorapduads of formula (1) 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 (11):
6
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by way of chirally selective synthesis or by way of
chiral separation. The conpounds of formula (1) and
salts and sol vates thereof nay be prepared by the

nmet hodol ogy descri bed hereinafter, constituting a
further aspect of this invention. 40 A first process
(A) according to the invention for preparing a
compound of formula (1) V\/nerei n Z represents a bond
conprises reacting e—Q Ad or a (Il): 6 L-@X
Y~ANl B~D,, E R R R3 RX(II), 3 whetein R, R, R,
R3, R3', A B, D E Q B && Ware as previ ously
defined for fornula (1) anduh represents a | eaving
group, wWith a reagent suitable to introduce the group

Wﬁereﬁm%‘hR‘ Eh:‘ I@"‘ %@r@cgubd %B)(%‘z’areségb;fré\mdély fiheddor formula (1)

gcf glr%?se q,g Vérrq %[é\“h Mt gr{aaggngsLHIt?%B Ito lngcgtiuce the L%r?]up%lg such
8 3 FORBPINC B BAPH o gl e Bragence ol & YRR AR ELIODI metal
Tatelystemgt paliadium, ot wesiitabie Inpse aguch e ualkalhmgtal garbapate e.g.
sadsivemtarbeniateh Tae rd4dtien i cbravenientlyararredsot marsujtatée gplivent, such as
dipart bighnit 96108 k& dirsethyl fAhEmide 2 BuigbledleiSgroups represented by
[%tﬁé‘ﬁ%ﬁo@g Mecéﬂ 'b%&’@@r ibtidd, des, especially brom de

or 1odi For n’p e, tor the synt hesis of a

tlonaII subs |tut ou ccordi .
o PR A '%0% S Lopomely S BeRS ﬁf’éﬁ@ Woyjnd docording
%@ﬁwvem@ﬂdﬁ@a% darﬁ@9th5@emé)aétp@gpw\p@rﬁmc acjd may be reacted with
[(¢-Bedmaphemhiénethyiguifetyhginmalateicacidamiheolesentd of asoitabld ¢atalyst:
the presence of a suitable catalyst: xXYB,|DLE /
X~-YA~-B~-D~-E R, Rr R3I R R RR R3 RZ/

20 A_seco ¥ &8s _(B) _according to thfe | n Moy B E
or effar g ; %yna of Eformul a ( KRR

rep cht 8’ 0R 8. RSO, SORArBHPHNRS, pri ses reacting a
&npound of formula (11T): T-0Q A~-B .D,E R R

R3 R2 25 (111) vvhereanXYR R', R2, R3, A B,
D and E are as previously defined for formla (),
and T represents OH, SH or NR6H, wth a reagent

AldebaHe ;ﬁoée@s (B\dcestens td ﬁ‘\@ ird/eRtith f84pre P a é@mpBund of formula (1)
% g@‘?\ d"’%egé' §oé otr i‘RIRa c%\ﬂp??e@ tlﬁa\é' da%pgtﬁr%ucﬁ formula

aCPIOH i s'conve

T—Q—X Y A\B/D\E

R1 R1' R3 R2
(an

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,

7
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30 carried out in a suitable solvent, such as a

sol vent containing a heteroatom e.g. pyridine in the

presence of a suitable catalyst, for exanple a

pal | adi um catal yst (preferred for T = NR5H) or a

copper catalyst (preferred for T = OH or SH). Suitable

| eaving groups represented by L include halides,

deljoaed al loyidatronnif dhee sulphidedd diee su@bxi§@pr the rspfened sTHerpxidation step

WheyChe &arfi@d bas B3 mafRods kséwh int e ap1osgun Lastoxidatibo with | Fydrogen
Yoxi@RY in CRBY @R Nifl Yndd EsutbifP abe doxatibhli Wit Oxone®  (potassium

Bl paped

r | f o) .. which Z represents S,
Pfaefo%%@%m%,gﬁ%ﬁ '%{nggg%l on %q?ﬁ%'sul phide to the

sul foxide or the sulfone. The oxidation step nmay be
Aot epcsss (Qs3oserding tie s inKeYam fqr Prersang 2t cogpeHnd gt ormuia ()
ovtieckirnt Z capresents QBRIRG gemprigse resctingea camponed effgaut (IVhe
sul fone, or oxidation with Oxone(r) (potassium

per oxynmonosul fate) Rf the case of the sulfoxide. 5 A
third process (O @lRg te _the_inwention for
preparing a conpoupgd of forxul a (1)B whErein z
represents OCR5R8, conpri 8ésrRr@a&ting a conpound of

formula (I1V): RS L-~-QXY ~D R6~/\/ B~R R R3

R2 10 (IV) wherein Q X Y, R, R, Rz, R3, R5 Re,

’31 eRin B, 2(”61( R1age g5 PrRyipual g Begddngdar Q5 prdviyull ! dRfined for
(I'Y,”Wwth a'reagent 'suitable to intro uce the grou

. | . group
Frmolas(lic wittaa readepifseniel tRatoduce therasoyRB P syph pg a compound R

- VEHR @BEtloY i€ BbrivieRiEntGUtariidd Gut S iat ARbRe SOIveMN$UchSd$Can alcohol

as an al cohol 15 sqlvent, .e.g. ethanol. ,under basic

331 S @hanoh bresase SovifEnRorpBRBR.n Y rEhendd oL i gaveous

ydhogidé dechsascspdasn byitloxide HSuitabiz ilebeing Yuoupa lvepresentedi byd- include
S : L. include halides, especially

g{agdr%gd%gpggglﬁg)%ggoﬁx?'%rt h process (D) according to

the invention for preparing a conpound of formula (I)

20100018 bRIcBs /(D) @BERG A ISthEABRaN 160pBparRgS Edauhdgf @rmula (1)

£ fhglseh CRHR, iprses Ha: o odnfrsbhabimis (K
W (p sezlgd\ﬁierei n Egr,lse>5<, \? géc nFyg R2, R3, (X); B.
D and E are as previously defined forp formula (1),
with a reagent sui tAa Ié—%o nYIt dumé tYe group RACR5RS
such as a conpound RACRSRG- R!'r*WMierein L is a suitable
| eaving group. The reaction g\a conveniently carried
out in a suitable solvent, ch as an al cohol

S\’N%le\r/e?nn&’, X,e Y,gR‘, %h 3{,] ?’\!3,’ A,ungeeranJ) gs’alreC as(,: gpegiloasll)(/) gg’ﬂneg ?orr 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 (V1):

H—Q—X Y A D
Q SB” O NE
R1 Rl’ R3 RZ

8



10

15

20

25

30

35

exanple in the presence of an aqueous hydroxi de such
as sodi um hydroxi de. Suitable 30 |eaving groups
represented by L include halides, especially bromn de
or iodide. Afifth process (E) according to the
i nvention for preparing a conpound of formula (1)
wherein Z represents CH2, conprises reacting a
corrpound of formula (VI): H@X\ /Y-A~—~D~' R RR R Rz
8 (VI) wherein Q X Y, R, R, Rz, R3, A B D

and E ar PELEVLOWS | 0

PR R C TS A0R A AR o0l [t e 0
Sih 2 LgRTs HIPHe (S pUrB0ucs g, g1cup R Er oouth 51 gpfnpound RiCH,
MBaReinlg isg? é\!!k?blef lgavingk g, doaxemale, halidg. (syiatly nrthe peesence of a
patalysthfoe eedmple adavisl 3ost catdlyst seqbaawpqxlgha A Enjgdel-Greftg reaction may
@adordigy bsappiopmiateAl Cl 3. A Friedel -Crafts reacti on may
accordingly be appropriate. A sixth process (F)

C&Sh %' ) LREorkin & tHeCRvdnBEn R af:@a%oﬁm%HWGTQOﬁﬁula 0]
Kao e .

In conpound
stmﬁeaf 'lg)a‘i%i“pf b‘-”iﬂ"“ﬂ%‘k o' B RR3 R (VII)
wher ei n Q X Y, R, R, R, RS, R4 A, B and D are as
previously def i nBa—f&r— K %&Db a reagent
suitable to introduce the yc as- a conmpound

H E. The reaction is 15 co véﬁléhtﬁy carried out in a
sui tabl e sol vent, such as an aprotic solvent, e.g.
dinethylfornanide under basi¥Mconditi ons, f or exanpl e

whefeEQPX OB RICR" G2, RS IKESR, BHAAD 276 a® ﬁea@sswaéfmédmrd@mula ),
%b taggésg%n{ s?ﬂ#l@ i gtt&i‘d@éth@ %Pd’uﬁ%e@aﬁ:ﬁgs rgpédﬁng@ €The reaction is

1egtm 16lﬁ | %lQ Poa @bl%zaol\l/,fn e\s/uc an agrot lvent e.g.
WHPW@?W'QP fUREer; %&ér?f’!‘?ﬁf’”éoﬁb?’f%”@ge [eﬁ nag base such
;as poessium ddrisiet §@rltamﬁahﬁwmm@réwe@pr@ﬁent%bx lF)”C‘P@? h@J\ﬂéﬁ such as
loyornicd ericdites @nd imethyiefilplimglory groepse f uncti onal  groups.
I nt erconversi on processes include processes such as

E Shino ch@d(@Stdce&dlng syRRd 'lr{v%tioﬁnconﬁ?@é@é&?}mgi’eut a process

tS%ié%%%(?&%SéS%? t110\9 dI 5?9/ g‘iﬁ‘gs@g& $unct|onal
Pae Jrifsareeriasy, PP@ B i) g?rgﬁﬂ fpducion,
(sylpstitution, .geprgtextignetc. Kstmg@Ldzm the arq:gf sysihetis chemistry.

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

TS
1 . 3 2

R"R" R” R
(VIIl)

wherein Q, X, Y, R', R", R% R® A, B and D are as previously defined for formula (I) and U
is L in the case of compound (), T in the case of compound (1Il), L{R*)(R®)CH; in the case
of compound (IV), OH in the case of compound (V) and H in the case of compound (VI),
and L2 represents a leaving group more labile than L, with a compound of formula E-H or
a salt of formula E'M". Suitable leaving groups represented by L? include halides, such as
bromide or iodide, and methylsulphonyloxy groups. Alternatively, an activated leaving
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(M11) 30 wherein Q X, Y, R, R, R, R3, AL B and D
are as previously defined for formula (1) and U is L

in the case of compound (I1), T in the case of

compound (I1l), L(RS)(R6)CH2 in the case of conpound
(IV), OHin the case of conmpound (V) and H.in the case

of conpound (VI), and L2 represents a |eaving group

§RUS LP @b{htgq\mtshﬁébu é/\frﬁa b be geRerARdNY @bcting rantdrasfonidingralcohol

@ltﬁ‘ alksibgbl% EH bfx téV'and t%'ﬂ %Ssdhﬁévihagle%rgq;@’éup may then be

’ b
S'F ??f& ém 35\%% ‘H&?"eq BHGR/ oxy g?gaps rom de

Al ter cti vat dleav g

ﬁpwg %Q@I%M%@aéé?] ‘frﬁt ngd gbgt (eg&%nl‘gf &meptonﬁds of

twmmaﬂm:ndl ng al cohol wth

d||sopropylazodlcarboxylﬁte and trlgFenyIphosphine;

that | eaving group aced by an anion

E'M' to generate the pr od +5 ounds of formula

(M11) may in turn be prepareg b§ reaction of

conpounds of formula (IX): U QXY--/<3 R R R3 R

(I'X) wherein Q X, Y, R, R', (B> and R3 are as

previously defined for fornmula (1), Uis as 10

Aheinogsky Ydrf i Rle R fap Reodrands apréNdusly) dedined EB formula (1), U is as

I%p:l%ﬂf)e Béfﬁea f&rQ&\'Hu V@f QHP L® Hdptdlemts GagaMMgflou? with a compound
HIA - oL |§ @&%hlgﬁlly'c%rr%gré\ﬁﬁﬂ'aesﬂﬁéﬁ(e solvent, such

sol ven r
S st é°'ge"‘d‘? 9re MREH R N e X
oxAMRID R Bveihhydriget  for exanple a netal hydride. 15
Conpounds of fornula (1X) may in turn be prepared
Cemooinsa obforpuapsumay inderitsrrienased pyxpagtiop of emu%lé formula
@ﬁllﬂrc%b&r{dglo)fom%la QI)X L X¥Y'<L3 R R R3 R (X

I) 20 wherein Q X, VY, Rl, R', R2 and R3 are as
previously defined for formula (I) Uis as
previously defined for fornul a (\AII)Y L3Lts as
previ ously defibed @erxfa‘mula (IX L4
represents a | eaving group. The IRéaﬁtlpﬁn RS
conveniently carried out in a suitable solvent, such
as an aprotic solvert, e.g. tetrahydtfuran in the
presence of a suitable catalyst, for exanple a netal

H\édrrel dS ‘Oq'?uaSrdeRs grgr%oﬁg\qgusg/ dé REAYorS &n\aIJ} Uis as
5QV| st deﬁ ed for for ula ?\ﬂﬁ Lpls as prewcl;rLPs de met? or formu[ru |)6 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 (VIl) may be prepared by reaction of compounds of
formula (X1):

RL—— Q—X Y L3

RV R" R® R
(X1l

wherein Q, X, Y, R', R", R% R® and R* are as previously defined for formula (1), and L®
represents a leaving group, with a compound of formula H-A-B-D-L. The reaction is

10
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R @QXY~-3 R RZIRZ(XIl) 30 wherein Q X, Y, R,

R', R2, R3 and R4 are as previously defined for

formula (VIl), and L3 represents a | eaving group,

with a conmpound of formula HA-B-D-L. The reaction is

10 conveniently carried out in a suitable sol vent,

such as an aprotic solvent, e.g. dinethylformamde in
ichvepleRhERaRiedf o MUiat alifablec sdiedny,ssuchf @s arxzappitie solvent, e.g.

hethy B Hrigein thd HERALE B KUitablo SRV, forésaimpleeymetal tiydride.
be priepared by reaction of conpounds of forrmula 5

' i ctioh of uXas-éf fotmula
oniphindt g RN 5% 'gfx“ﬂ% PREGFTER B it o SembaRay
IXI)1) with cqrppourgs of fImEa (BVE as previ ously defined for
formula (1) L3 is as 10 previously defined for formula
(XI'l), and L4 represents a | eavi ngl gr%up. L1;he reaction
is convenientlys caryied t in a j sol vent,
such as an apro%‘i c s?gl \‘)j(en?,J e. g. ,yeﬁaﬁ;gdofuran in
the presence of a suitable catal ﬁt RfBr @xanple a
nmetal hydride. Co nds of fornul a %g?(O—DZ, R4- L,
R4- OH, RACR5R6-L, R -L, HE, HA- é L2, 15 (X),
(Xt), (X111) and (XIV) are known or may be prepared
fwherairk@oXnY cRhPOLRE R’ layd Riretehardiprevigusly fefined foriferawia (1) L is as
Préviduell definddhfor R¥rbula Deipeardl Ligepresére ailetwmpi drgupof Thehreaction is
Q:Bﬁ\{téﬂieﬁlly %Elé@ dut Wguﬁuiﬁgbigbmlvé@,, slich %@da#fadrgicmvdm, e.g.
GBI o PG of BRURAR] o T Tr bl e hyarce
synthesi s of a coppound of fornul . St abl 2
;S«yomp@ewsn?j f@wﬁ)B@P@)zk RohnRLG ﬁ%@é"’%ﬁ §| @%ﬂ 4FEE-AB-D-L?
dXY .(XPr 04D candneg\gr ara geonwmpr ieay ey Pieaaree i krgwn compounds by
mhediis famitiargo hopsskilledin theaanpl e as descri bed in
"Protective G-oups in Organic Synthesis" by Theodora

Redfty Pt bl &, §rb0B Y, Wougr2and 2S0ngndl Gt may be
Qegggkﬁn gﬁgﬁa‘ntl Sner b eo conmal ' 15 '
R T e
ghe yniness of & SOIBRRINA 61 PR SIS PrRIeCH i araypT AR oW jo those
shillediin theharb meirelgetiag HIfouPs HRPNRE |38Y rRBYINIeNaH RrofRtting @eoups, for
@xampple Eardesgibaddh Feptactae iGroupsun Qaganés Synthesis” by Theodora Greene

Gind Fle®ir G SW IR (Sohn (Niley Biyd Sorisaad. 1999)t hesi s from the
appropriate chiral starting nmaterials by the nethods

g'::n%ﬁﬁngqu cgygwg&gnds%t ugi%véﬁ“%rgﬁw%giﬁgfbggéi@g?(gpwthte%ebg}g% of the
components 0O t%e corresponcﬂrgg racemic mixt%re, §6r 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 () to a corresponding salt may
conveniently be effected by reaction with the appropriate acid or base. Optional
conversion of a compound of formula (I) to a corresponding solvate or other
physiologically functional derivative may be effected by methods known to those skilled in
the art.
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Optional conversion of a conpound of fornmula (1) to a
corresponding salt nmay conveniently be effected by
reaction with the appropriate acid or base. Optional
conversion of a conpound of formula (1) to a
correspondi ng solvate or other 35 physiologically
functional derivative may be effected by nethods known
tombb@Re of Koruld() may bBeaisefut for e Gempentnal sangfcohditions! ia which
(nhibitiBR Yt %tr&%ﬁétﬂlhopﬁ&émés@%&ufde@é pEticial esHeriamomcthé itreatnent of

nﬁarﬁﬁht% dléeQFé én%'a%(bw%t;ﬁ%édrﬁ@t al | oprot ei nase woul d

espectally 1n e treatnent of
i nfl ammat ory di seases and aut oi nmune di sorders. 5
Exampésedf inflarinmdtora cormitony anbawdoitnimong disordersiin hiehiireecompounds
6# tﬁ@ idehton ihave\bdiemialhisenefoid eHedsinclode tibeasenvithe respiratory tract
%@fhﬁﬁt In@lubikg BRAGI- iRk REd gétﬁrﬁﬁﬂoﬁeécﬂ‘i@hé{d@sﬁﬂ fiPELRE Bronchitis

(iIJ %cﬁrﬁﬁ)érﬁgﬁ) h}{ls réh?imc %H&F\‘Jcﬁ% ﬁa (dl&falsé'd(bW’D) adult

et P LB e B BT, s ueoer
EspiEony tEBSHRETAIY HeATaRshAYEICH waliator c@m&b lung digry. silicosis,
pgspharat sargoidiisist ridispatkio nelioeneary AiRDS)s, krpRGhaP@monary dysplasia,
prtriiON 8Ky rheuimatoiradrthots, osteoarttiritis iafedtiousparthriti€) psoriatic arthritis,
er@ﬁétfcaérlﬂFlﬁé trtﬁtﬁﬂé ai‘ttﬁ}ftnk ARBRF' K yhdetnse) g6ty Sarthkilid &3d prosthetic joint
(ﬁme' Bﬂdyhﬁbl &Y monsérlléuwsiﬁf%mma%w BRHNs, e.g.
?rgﬁ \Jl’ﬁg/ﬁ)l’o tslg/?#ebrgf at[ tsWd?dcf%eS bursitis, tendonitis,

faneniRaY s dowmyakic vg °6‘§t3é'869r”ielﬁr"? Biatiy, gy gssociled wir
Sgarmantaus Sprajys @nd aegienah mueeylaskeletal ptraiy afaremalpw isardess of the
gadteintestizal ttiaci, teigs ,uldReitive colisis sgiveitiaviitis, CGyehntsydigeaser inflargmatory
8ol Tseaddseiriteblé Bbwd! syhdrdrhelaed ggtrits, maltplé aclenpsievsysiesic lupus
eRMHarhatdstis, SciRREemRN a@bivintuie @kodrinbp &t@frﬁfmﬁw@%b&ﬂh@l&ﬁmyelutls
guagiteélﬁurgaf e ?ob r%s u’{?-\td%&?étg%s"lcgﬁé? u@ﬁwﬁrc\éfcfﬁoﬁgr@ the breast,

novi t

PR IRy \ueg Y oA B o (HORR R A O Argeal and
ewxstate, n@moraéeaseteaar@cfhwntcﬂeukpmeaﬁ%rw%fe}g' %ﬁsﬁa? fReyRgegenerative
disgasen ailzheimaris| diséaskeetParkinspn'ai diseasef Epifenay, omyscle degeneration,
thgainaldesisia, O fetinbiedegg@sation| dibiasit iretmbpdthya ebacular gegeneration, ocular
nGRFatidnY odnel tesbptiortidisBadds C Wkiebpdiosidr Oidbpetrekis; egra®, vs. host
aér?gllm &Y rejaﬂﬂ‘ﬁg o} §seae$|9§toxénﬁlé'tBﬁ@lsﬁo&oé’W’aHro?dénWb%Feélosm

8?% %ﬁﬁ[ﬁ?tggagcﬂ cgg}ogfﬁg orghg zung LRsnleﬁr’nof? X chgér%lr HéﬂHglt%Osystemlc
SRS A RS SSRIRAN iR PGB o MalRTAR, Eachex s ggondary 10 dcquired
anmunsg defisisingy srprere 4108 Balaganieriosy. esyganess. Lyme disease,
gmerukoephriis, glbmerolosderbsis, remd! dibrosis diveufihrodisi mgncreatitis hepatitis,
@N@rYbtridslsO B&ER Ne.g UthEY akSocidtad) O4te alamiiali®@t andddratrauma, inflammatory
Id@é s‘%g%f"{he%ﬂﬂ r&%‘l@ﬁt@ ddMRbBRO Rin A&, PseHddisCEEz8MA Csystemic

scuﬁ:tq' \% g“i é?ﬂL @%b%ggsﬁh%&%h&&gsem{ggg'?éEerfusmn injury,

8 ﬂ\"ee ﬁ’tﬁﬂ:l @y%&‘@ tf?er%\’le‘l E}/ﬁ 2% Okﬁglfulﬁ%ﬂ Weﬁ’\)(P%ﬂens'on left
N%f!ti'q\‘éﬁ' f%@g’@h’&%ndl’@ﬁ”f‘ﬂi”&betl c retinopathy, macul ar
degeneration, ocular inflammtion, bone resorption
Diseasssas pricciiat MEvesd Fckide m@ﬂtlnfmﬁimtorg riskasesf tHeosspiratory

ke@Ghl Pints hd RBERridideBsedCt | ONS, sepsi s, endot oxen a,
t oxi ¢ shock syndroma tubercul osi s, usual

Itl)tg%lf S%éﬁréc%a%cf‘ 1hPf t'hg aR }gﬁnéf%!"en& Ipeqcangpéa%ent extends
LREpRYAF s el ﬁg gl?ttfeaﬁn%\‘ FE1a Wﬁﬁ&?" 'E’ﬁ%hem a

secondary to acquired
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30 i mune deficiency syndrone (AIDS), malaria,

| eprosy, |eishmaniasis, Lyne disease,

gl onerul onephritis, glonerul osclerosis, renal

fibrosis, liver fibrosis, pancreatitis, hepatitis,
endonetriosis, pain, e.g. that associated with

i nfl ammati on and/or trauma, inflammuatory di seases of
Thee Ehis prévided &84 fRhértdsbect dEthgRivamtion a ciipound efdorenula (1) or a

| ’ sl Sof 1FR8& Il rhddidine. Vascul ar
Wirglr??lég@ atc %nbos?rg?‘wae?ﬁgér oscl er osi s,| reest enosi s,

reperfusion injury, 35 plague calcification
AyDra o anenentaEt e e Byt vl iRy A
foemula () entar Plvsiolpgicpibnarreptably deriptive diared! 4pi fhegmanufacturé of a
Dedicases fap thegraatragnp af inflamreatery condifiohs deautpmup@ disorders.

i nfl ammatory di seases of the respiratory tract and

inod faktRerdn ditet AR la8Pect ine RAS Boviad® a Infetiddl for the treatment of a human
ﬁrp ?éiﬁ\%\ t@%ﬁ?crtb%t%ﬁeh Qré)ﬁ}t('g,h | Egce?éblé he & tfu%[ﬁﬁ;’rﬁuﬁeeﬁﬁffaﬁ%r an
Pllamaaty, Rorfon PRt rigiaicoren %Sn%[ﬁg‘%ﬁ%ﬁ:ﬁ‘ﬁs“é‘ﬁ | gPGnima
Bypirst P slfecine ameuny of @rWP“’éPs?féS"tm } fe? PRYFIRRGICAIlY @nctlonal
derivperioeredl. fornmula (1) or a physiologically

accept abl e derivative thereof for use in nedicine.

RS B6rbdUBdd BccdffrigRIth@ srivetion Ghayt theformviatsd ifenadntidistration $1 any
9(?{9%@!@1%&%&@@ in9éntidn GRS IR oMciuges hWtkinib cdpklphBimadeutical
Pl oy ScE ol L Lty bienane
AP EI50), 65T 1| GRS Bl A0 O Vil Eo0R EIYARMSLSSl focgptabl
filvents F CIFeral t er nati ve aspect there is provided a

nmet hod for the treatnent of a human or ani mal subject
FhdrE @ 415@ pilovided alpreuessfop pidphringtsuciaa phatnaceunticabformulation which

EbrsHsEE hixig tAdlingreBiehtsf | ammat ory condi tion whi ch net hod
conprises adm nistering to said human or ani nal

subj ect an effective anpunt of a conpound of formula

The compeungsypseasingite e ventipe tmaynfar exawpiey §e jforgulated for oral,
tnhalee,dfitran@bal, topicgobuedal, parenterdl ergrectel admeinistrationt prefaratyiyyfor oral
Béminetraishat ed for administration in any 15 conveni ent
way, and the invention therefore also includes within

rhilets GRY %J#U%E %%Féfta i *straﬁo‘ﬁrﬂ?ﬂfséo}\{aw&n%}imﬁél%&&ﬂerﬂs such as
g,og,gound ¢ OL TU @ [) or anp %/Istl ol og)l. Cla.trl Xa anth. mucilage of
PiRg39RNE: TGHPPURE; DEUR: | AFPERT 9 %getsﬁ R T
fiatoh. eellblose ROl VipHyRYMEldageC Hlers, Talc &Pl 'actoss migrRenistalline
oelluloae.r sugars mate- Flasehe chlsival ghosphatsy pd serbigp!plubricasts. fopexample,
pragpssiunn gteatatd) stegoib aacin dae)t potyathyleoe rglyicalt orosilicahidisintegrants, for
eRIMYId, SRtatdistakdh) cid3EarmBise HogilinSer sbarRINt SARAUNSIIate; or wetting
?g&ﬁ’g 6(1:?83 ts?di?#ﬁardH{]‘éﬁlﬁf\étﬁﬁﬂéﬁi‘blet@ Hay DeadRIe8 ackiiding to methods
e e
BF e SpsAsNgong soltions. erousionf RS ¢rAiKEm O TahPRp@seer as a dry
preduel| fos constitufornwithowaten gt PHeT switaligy valisig gpfere use. Such liquid
pepatidrisone costedi qgoneantisnas additivas 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 alcoho!; or preservatives, for example, methyl or propyl p-
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bi ndi ng agents, for exanple syrup, acacia, gelatin,
sorbitol, tragacanth, nucilage of starch, cellul ose
or polyvinyl pyrrolidone; fillers, for exanple,

| act ose, mcrocrystalline 30 cellul ose, sugar, naize-
starch, cal ci um phosphate or sorbitol; lubricants, for
exanpl e, nmagnhesium stearate, stearic acid, talc,

PRarsRoRMIRRS ot xsmtc Qid SThé GRépadtRh tragyr akbscontai buffer salts,
2;5Uﬂh§ coBQﬁ@t é?\d enifd SYRARI( @F' th@sitol$ slappidfiate.
gl ycol

star ate;” or wet |ng agents such as
ic%%ip%é“n%a”{c IR VREPT BN .ewwrn el QRS formuited s
|cregm5dg?i$ QAMERts aNstionsyPr Be autrﬁn%q?m'c?ﬁ ofuch ggmpositions may for
@xamplkehe fymelates BB @n MUIe?lJSQspé)n@ﬁ@msV'thstbﬁ LRdditar of suitable
QRTEHeRINGN Fellivy, " erpsisifYinge Istabilising, disparsing, bmspemmtammscomunng
¥ntsProduct for constitution with water or other
sui tabl e vehicle before use. Such liquid preparations

ggﬁ?{%’:’%)?%%] fogrﬁgvea tévllt ggélqg?@éltolr \é?sbaség(‘atﬂd @ﬁll f%%ﬂgapéIWContaln
e i o e, SRRV S LBHHS SSR AApARTRg Foent
deitheningagents.ca colouripaagens. BhayIMAydHse, Coplalir Riegaryative.
stearate gel or hydrogenated edible fats; enulsifying

%r A Sdminitratorafiiel cdmpbsitdrishingy takerthe ferm afbtabletsl eralbeenges

,wgﬂf(ﬁggHﬁmrvehl cles (which may include
e n@ji%g&io'ﬁco or exanpl e al m)nd oil, fract| onat ed

conut oi|, oil ter ene C
QI'?\goqqg]pour@rs ?yeglég a1 (i)r{né:%tedfp %rggtc]g@tlammlg %Inventlonal
pwgrpgﬁrtorzbaaesﬁ W%?%@QFB@H%&P%@“%@'@@F’&FC aci d. The
preparations may al so contain buffer salts,
fihav esiipongds @otarding ng tae dhenticveay eats e afpemilated dorg parenteral
NRIfHidtRkion Essb@liqu@&foh 3k EontiniRUERMALEASana (e @i phgsehted iheénit dose
'fg%g%r uQJfa Ac8'as %t %%OBI@L \fi"éHnsmaﬁR/BIQ b%ugf&% P prd-AleBEyAlgRE, or in

trplém g%s&q?ﬂ al anﬁﬁgﬁd 8 IV? i 13’1 SC%W%OQ @on@%nag fake ﬁuch forms
78 SolHtRRR, &PW”W)@% OéHmHlﬁlEP@% A0 PR Sy Yendis: and may
addiain formyatoyupgents sucht as @rp@gmlqﬁgts Q %q@ n@tlmlcroblal agents and/or
aonitityi djusting agenshi Altesnatigly, dives pative iinggediesti S rbgi in gowder form for
HRHSttioR QA& suitBble IEKBEE,Se. g Ierie) birogen-fieey whter, oeforai st €The dry
Vgoﬁ é@erﬁ&%%gy 0d p@péﬁéd Sffﬂm&'%dsté!\*lé |p0\lvébr§h§8;§ifc§liy idloSiAdividual

eé‘i %o%tadnerlls 8rotgsy il agegﬁfsgélu%'n%gepgﬁglp iffto e§{:f‘?96r4té|§ér%gd freeze-

Sus

% eni ng agents, or colouring agents. They may al so
cont ain a preservative. For buccal adm nistration the
cihep plsartnacauticategorpakitionsheccowling tef thealsivention onay @senbesused in
Idoribmiatiz witresthérnharaaue bgemtea for eramige antinBancroatpyLagests (such as
NERWicBsteRide Qe HOfiiNehsing hrésforatid Begbhehassme dibrépionate, mometasone

GoRbLAl E‘aﬁ%mﬁf&ﬂé{ %9%thr95@5r b@dé@&gcé?ég %\VSA?EQE &5g. éafmPSomoglycate,
ta

e

egaem ., PRE NI ekl ST arfigonid, CEERY pilidmsts, oS
p@?l@&?{%ﬁraptaseaafm ﬂ?%@-‘redﬂhlwf?fweﬁoq iptegrin ARIBEONUHS 8P aden°s'"e 2a
cagonistslloors betef @dlenergignagantsy ($ish p@%%me&wh realprtamol ofpemoterol,
ffemaerof or termstaivec @nassaitspibereel , orv artlindectigerzddentso[egreantibiotics,
|da,fg,m,||§.\;ns or pre-filled syringes, or in multi-dose
containers with an added preservative. The

GOWR B8 idbhreBiatedBiYat WAKR tHeUpb@idd®of the present invention are administered
in combination with other therapeutic agents normally administered by the inhaled or
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as sol utions, suspensions, or emulsions in aqueous or
non- aqueous vehicles, and may 25 contain fornul atory
agents such as anti-oxidants, buffers, antimcrobia
agents and/or tonicity adjusting agents.
Al ternatively, the active ingredient may be in powder
formfor constitution with a suitable vehicle, e.qg.
Bitranasakbroufey that) the- fes @iantattaemacebtidab cemprsiion Tiay g gdministered by
ﬁ}%hﬁ A& \?\@Lgsg Ry be prepared by filling a

e powder aseptically Into individual sterile
containers or by filling a sterile solution

@Sﬁuﬁédlrﬁi@' dfYthi Niheer@& ndso Bérakmentlyapel abimiristered 30 amguntsgof, for

din p‘i’é~I 3. dRfCioigil HoBYRRRAT bRASalE 0ar e 2B0n§/Rg bB& weight, more
PW&J’%}E}@B% {3 mdk h-{é Eocg%eti‘g%? TE@ coraﬁ;%mbgma#% énhmertehtﬁén once
S8 5 SoLRPPTES e S B 1 e Sl Bl cepend n

thesse cnd cenditipadl Siesratiend A thei RFFISHIPH FPRteef aﬁwmrag%%'os@ and

viliruttamagely be atdhe disoetonef tieattemdadephysiciBidesoni de) or

NSAI Ds (e.g. sodium cronoglycate, nedocrom | sodium

HQ&O%C&JIB&I&:@'&@E@ arb E&pREEd VRN AN tRBPOUSE Sccddiiy Jo the present
%&%ﬂtors nlgtetalrbt'hggbcgvetnﬁ’én‘ﬁonerdr&b%% eand el astase

Integrin antagonis s and adenosi ne
2a agonlsts) or, beta adrener i ¢ agents. (suc

CampRinds I thes Lveiioa feaY, O teteat B Brare AERY Ky fifcofihnce wit the

follewng asdae and salts thereof) or antiinfective agents

Tee Guorastenbpeptitie substrd@ wat iivtheaMBIP:-12| assay lis FAM-Gly-Pro-Leu-Gly-

BORPREARLAE-LYSIRAMRAR 'wHehe FAMIMBpréBelas ofrbblytiugreemntind TAMRA
Y@s@hﬂs%iré?ﬁeﬁhﬂrﬁéﬂaﬁ‘rhﬁet enpdrid BataAEddid @BsidMeso8iZe8y protein

Br% sbé/stuég in concentrated
ﬁ g?p?%s%%h ﬁ'\ @%%Ph%hé‘%? I' #n¥ol9r{@7n@l%;ﬁ fcﬁe

ﬁ A L A R R e At bfnzyws was
rqﬁcpiatrdelatoactwerf@wa'ﬁégtapv digggt Alutienipig GPRYTeRtiopsh eThe 51 ul reactions
arev eutt iiro INUNGbraod vidarnkesnudrg 3d-welinplalest eaeil well eafiaining 2 uM
efibstrbtel 20 AMexaym, and 0.001L1000uM GBIIGK D S00aiY HEFESHPH 7.5, 150 mM
Raef 96 M Ealiz1l1 L ZARC, E i GYachys, \wRé a1t DMEY. EPostitive control wells

%rﬁglﬁrrﬂ hifipfhrS N%a?{?é&ﬂ'ops@g% %' %Eted 0 h&th@lo% Hdfsing the

EREA el e 5o o B g, b sty 7 HspBad i
insmsFuTg for {1 B mipetham ugrshas tayohe Additing 95 a115P'e i @ﬁ EDTA
Praglugifomation & each el inauantifdiysmeasuriohfleuessenseatth a Molecular
Delitesu Atquest. el The bexcikitiot heaveiesgth eib | seh ab 486 heV,aande itiga atnmision

RAV&Iérhei 538 AMNICS, 9LEONEIE oBRINe€ b 86t caldlRing thegetcest inhibition
Qt éacﬁmU%n QlisH @4 =t1@0tNa-GHREREBE)), WHEYEBY isQRe mdan of
m gftl% gcgn r]plst n 7 is% }ﬁ%a%{%b 9\@8 .v98§ ro si‘r}ggn fi ttlng[ the %l vs.

en
RO EopepRraioh o i m? e T T rgTe Al IS tower
aﬂ@mmta& isdhairpepasyMptate, £p ergbRvalinand R is e Smfaf@" When
testeayin this 5848, Gbrypdands Ofdixa@ples 1 to 12 had IC50s below 100 micromolar.
Leu- Phe- Al a- Arg- Lys(TAMRA), where FAMrepresents

Cfﬁé 9195%{0!1 lf'noary%% Iﬁxsp ateg‘gy‘/jre?-éo‘w 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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represents tetranethylrhodam ne. MW12 catal ytic

domai n (residues 106-268) protein was expressed in E

coli in the formof insoluble inclusion bodies &

stored in concentrated 20 sol ution under denaturing

condi ti ons (8M guani di ne hydrochl oride). Enzynme was

refolded into active formin situ by direct dilution

i nt«o aslamy: 3.2ac k 4Gnsn IDTBemABZH#PLWRacti ons are run in

NUNC- square 384-well plates, each well

cont alpﬁl n%tg:s%‘substrate 20 nM enzyne, and

O 001m1€@tbomwlwm¢n5bltor in 50 mM HEPES, pH 7.5, 150 nM
%Q i Cadl 2, 1 uM ZnAc, 0.6 nM CHAPS, and 2 %

03titive control wells 25 contain no inhibitor.
Neg'at MV Petsstion Banggel 150 88@mef f ect ed by eit her
pre-di spensing the EDTA quench (see below) or by

i.ng eactian ncubat ed rrbl ent

%@%'&tfat %EM’ Tfﬁch‘f @W&‘?Ia BQHE’H'@H' %Vta}%e addi tion
of 15uL ofB f@MﬁeED’F'Ae*WﬁWE"'Of%‘%U on in each wel |
is quantified by neasuring flourescense with a
[@rbdient: ar Thewi ces Adguest. The exBW¥t ati on wavel ength
is set at 43 nM andop he enmm si ong30 wavel enght is
530 nM | CgGgval ues wgpe obtained By first cal culating
t he per cent4 nhi bi ti (%) at ea i nhi bitor
concentrati (%9 = T100*(1 (I-C2)/§ -C2)), where C1
is the mean¥f the gositive contr &Y , and C2 is the
mean of th&%egativel®®ntrols), then fitting the %
vsS. inhibitor concentration [I] data to:
U =A+((B-A)/(1+((C[I1]"D))), where Ais the |ower
aﬁumnt YeBira Bver obfafheld RRJ00AAMETINOS €Bruk@r-sgeétrlibgplh WhPashield 400
\éﬁ% Is the slope factor. Wen 35 tested in

I'S gssay corrpounds of Exarrpl es 1 to 12 had | C50s
bel ow 100 m cr anol )}/
iExameler at el by Sr%meﬂélrﬂ:ﬂ 2r[8 1 ﬁé%ﬂ |3cﬂAW dep- %&5&15‘9@52 yhethyl}-3-
\Whdroxypehtendielagidt  be construed as a linmitation
thereto: 40 General Experinental Details LC M5 data
wer e obt ai ned under the fol I owi iy conditions: 15
Colum: 3.3cmx 4.6mm | ABX+} FI ow Rat e:
3m/mn Injection Volu enp: RT 5 W
Det ecti on Range: Re A 0.1% Formc
Acid + 10m\vbl ar
+ 0.05% Formic Acid G adient:
0.70 100 0 4.20 0 100

95% Acetonitrile

Tin& A% B% 0.00 100 O

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)phenyl]methyl}oxy)-2-{2-
[(methylsulfonyl) oxy]ethyl}pentanocate (28.4 mg, 50 umol) in dimethyiformamide (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 mlL) 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
title 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: CDCly): 7.85 (2H), 7.70 (2H), 7.55 (1H), 7.50 (1H), 7.45 (2H),
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5.30 0 100 5.50 100 O 10 ' HNWMR spectra were obtai ned
at 400 WMHz on a Bruker-Spectrospin U trashield 400
spect rophot onet er. Exanple 1:
5- Bi phenyl - 4-yl -2-[2-(1, 3-di oxo- 1, 3-di hydr o- 2H-i soi ndo
| -2-yl)ethyl]-3- hydroxypentanoic acid 15 OH OOH ON
O Potassium phthalimde (8.8 ng, 60 .tnol) was added
i7B80qIMIe), PR5t(BIa)) 3186(3M),S1.95 (160l 2578 (AH), @r600fH), 2.20 (1H), 2.05 (1H), 1.90
§24yd|nethylethyl
(4 blphenylyl) 3-({[4- (et hyl oxy) phenyl ] net hyl ) oxy) -

[( -
I ?ﬁp%ﬁf%%ﬁlﬁq%yg cﬁ%)ﬁy{%—g %lh&@fﬁ%ﬁ%%) gteed r{y%%pf}nmldm
*ﬁd@@ﬁwﬁﬁnﬁﬂ%ﬁ??%nperature The resul ting sol ution
was heated at 80 Cfor 1 h 45 mn then cooled to room
tenperature. The volatiles were aporated and the
resi due taken up in di chFeponett
Trifloroacetic acid O 5
and the resulting s@ stirred for 1 h at room
tenperature. The vohatfles were Borated and the
resi due purified by mass directedyautjo-preparative
HPLC to give the title conpound/as a white solid (6.0
ng, 27%. LC/MS: 3.43 mn; z/e 444, calcd (Mtl)
Plebardd DV éﬂ@&boNHZeacmé&h'encEtSS:xérab&,t LCMS: (286 min; z/e 423,
Zaé@ﬂ%ihmz 7.50 (1H), 7.45 (2H), 16 7.30 (1H), 7.25
(4H), 3 85(3FD 2.95 (1H), 2.75 (1H), 2.60(1H), 2.20

(
EXaBlec )1 ErOPhery KON P32 PRV -9ores3 rhygrogyrmiain
1&ﬁ*ﬁy’a?t6¥ﬂ}"ﬂ“ﬁi“d$ A¢d5 1(2H) -yl )ethyl ] pentanoic acid OH
OOCH O NO _NPrepared by an analogous reaction
sequence to exanple 1. LOMS: 2.6 fin; z/e 423, 10
calcd (M+l) 423. Exanpl e.4 OH
5- Bi phenyl - 4-yl - 3- hydr ox) [ 2- (3+et hyl - 2, 4- di oxo- 3, 4

- di hydropyri m di n-
L{Y
N\
o

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

g€ 0.5 ).
added in one portion

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

A solution of 3-hydroxy-5-(4-iodophenyl)-2-[2-(3-methyl-2,4-dioxo-3,4-dihydro-1(2H)-
pyrimidinyl)ethyllpentanocic acid (10 mg, 21 umol) in dimethyiformamide (0.5 mL) was
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OH N O N 15 0 Prepared by an anal ogous reaction
sequence to exanple 1. LOMsS: 2.98 mn; z/e 423,

cal cd (M+l) 423. 20 Exanpl e 4:

5-(4' - Acetyl bi phenyl - 4-yl)-3-hydroxy-2-[2-(3-net hyl -

4- di oxo- 3, 4- di hydropyrimdin-1(2H)-yl)ethyl] pentanoic
acid OHO OH \ \' I OYN/ /N O O 25 A solution of
Zdbgdinany porid 10 8 donireny biactylbénzeBetmedrin/aci® (40 agoRprBel) and
Fibfbichry BC 00k (2% PYf BIF ﬁ\PnYJO) ghbly lir] pesihitn enicroaaied reaitbon vial.
'%He%& 44RIm cérBor%'téT%ImGn (qronﬁl”'!’)ﬁj%l.( @3 Jni¥l)-wasBdded lahd the vial
2 ggrgle%g%atg on mx?uré?l EE)%EH{?S a‘? 15 °C fo 15 mln using a Smith

o C ac n%) 3 tﬁe O ts filtered
fﬁvaﬁf@% MHERRWRVE TBactary SNHepoling q fhe gortgats
irevaivi\Vbatmanck i\ filtesitege, wamweta«a Itegﬁa'fwwa?%@??éf?& mL The
diiatet wame\apo@ted ang3he ressEng rasidye was paditdousingdnassedirgrtad auto-
cwmez;dve Téverserphdse HRBC ttd Qive Mhex tifter eomvpandh (0 g, &1 %)5H3 Lwhite

fs8fid. J&,/MS D g 'nng e 5@8 tc'alcé (Y M}t 4855 HSRMRNUOT MMEY BMSO-dg): 8.00
rfbﬁ‘)c 'H')‘97 @'65 QI%Q%‘ %nl‘é tsh? 2.80 (1H), 260
?%ﬁ Szy I'ter tube,

vvlth rret hanol (2x1 rrL) The
filtrate was evaporated and the resulting residue was
FxemplecB: Sréydrgxinadds(Sdnetbyd2eddionet Hd-dify & prinatding d(2He-yiatiyg-5-(4-
pigdrsidinkiheingl)mpintaeoit keidt i t | e conpound (6.0 ng, 61 %
as a white solid. LOMs: 2.82 mn; z/e 465, calcd
(M+1l) 465. H NVR (400 MHz: DWVSOod6)e 8.00 10 (2H),
7.80 (2H), 7.60 (4H), 7.30 (2 g(lH), 3.70 (3H),
3.10 (3H), 2.80 (1H), 2.60 : 6(1H), 1.85
(2H), 1.60 (1H). Exarrple ?
roxy-2-[2-(3-nethyl -
|n-1(2H)-yI)ethyI]-5(4- |
pyrirn'din-5-y|pheny|)tan0|c ael 5040 OHd N\ |

O

i hyd ropyri md

Prepared by an analogous reaction sequence to example 4. LC/MS: 2.27 min; 2/e 425,
calcd (M+1) 425.

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

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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Il ' N O Prepared by an anal ogous reacti on sequence to
exanple 4. LCOMs: 2.27 mn; z/e 425, calcd (Mtl) 425.
20 Exanpl e 6:

3- Hydr oxy- 2-[ 2- ( 3- net hyl - 2, 4- di oxo0- 3, 4-di hydr opyri m di
n-1(2H) -yl )ethyl]-5-14"-

(trifluoronethoxy)bi phenyl -4-yl]pentanoic acid OH 0 OH
\'\ I OO0/ F+F O F 25 Prepared by an anal ogous
reacti on sequence to exanple 4. L MR 3.28 nmin; zle
506, calcd (M+1) 506. Exanpl &17:
5-[4-(1- Benzof ur an- 2- yI)phen
hydr o- 2H i soi ndol - - 3- h droxypent anoi ¢

2-[2-(1, 3-di oxo-*, Jrnwsd 2H-i soi ndol -2-yl ) et hyl]-3-
hydr oxy-5-(4- 5 dap) enyl) pentanoic acid (25 ng, 50
prol) in dinethylformam de (1.0 nL) was added in one
portion to a m xture of -benzofuran-2- Xl bar oni c_aci

(A1 selutioro . ool Pl&HeB-dipx bégihydrreEtbsaingor 2-7he - hYéﬁOXY' -(4-
rigdopberyl) lweht}anomaad @5iredh SAinovobindimethelifempoide].gmL) was added in
@p&ipdFiion a8 bRt of bénidfuren-2-YBbronol akidwe$ nag) d@dhrasidanichfibrecat
\HeAbo £ 3P PeA - PdTh&) ﬁ@u@© [Rastd ansmif Xidibwavéareatipat edl. aCesium
ch%o atE 5 §9@lédh o/ We'\ﬁa?'c%ﬁﬁedm ?ﬁé"éﬁﬁd@ reaction

fénw%s %ﬁ‘ X ‘%ﬂ Gr}g e &%ﬁi‘h‘@%ﬁcﬁﬁ Ve reactor
rD QQP"HQ_oﬂﬂﬁ_) Vigh dWa%u @B hy @19 cF oroBteRls |dp |°l]‘f etwee”

(rnetnﬂnvl/dncmwomtjwanerﬁ@ Br ghrnmcaqswag@o%d@@wca&%w&wan (20M;
f1i0l hig)r €Thet drganic) phase \Weat separated Mnflifiltered through a Whatman 5 pM filter
tube, washing the filter cake with methanol (2x1 mL). The filtrate was evaporated and the
resulting residue was purified using mass directed auto-preparative reverse phase HPLC
to give the title compound (3.0 mg, 12%) as a pale yellow solid. LC/MS: 3.69 min; /e 484,
calcd (M+1) 484. '"H NMR (400 MHz: DMSO-de): 7.80 (6H), 7.65 (2H), 7.30 (5H), 3.65
(1H), 3.60 (2H), 2.75 (1H), 2.55 (1H), 2.40 (1H major), 2.25 (1H minor), 1.85 (2H), 1.65
(2H).

Example 8: 2-[2-(1,3-Doxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid

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



10

18

20

tube, washing the filter cake wth nethanol (2x1 ni).
The filtrate was evaporated and the resulting residue
was purified using nass directed auto-preparative
reverse phase HPLC 15 to give the title conpound (3.0
ng, 12% as a pale yellow solid. LOMS: 3.69 mn; zle
484, calcd (Mm1l) 484. "H NWR (400 MHz: DVMSO-d6): 7.80
(6H), 7.65 (2H), 7.30 (5H), 3,65 (1
2.75 (1H), 2.55 (1H), 2.40 (IH mjo
mnor), 1.85 (2H), 1.65 (2. :
2-[2-(1, 3- Doxo- 1, 3-di hydxro- KSOI nd | -2-yl)ethyl]-3-h
ydr oxy-5-[ 4" - OH
(trifluoromet hoxy) bi

-4-yl ] pentanoic acid 0 OH N

\' OOHOO/ F - F F 25 Prepared by an anal ogous
reacti on sequenc g exanple 7. LOMS: 3.72 mn; zle

528, calcd (M+l) 528. Exanple 9:

2-[2-(1, 3-Di oxo- 1, 3-di hydro-2Hi soi ndol - 2-yl ) et hyl ] - 3-
telipedy bybar énalodm&&diéms@bbh@h@wbm&eyﬂ Loans$:a8)81 min; zZe 490,

Q:Sic{i’ ,§p1 1800 OAN / I OOHO Prepared by an
ana é)gous reacti on sequence to exanple 7. LO MS: 3.61

g?wp'%ﬁbﬁdg"%ﬁé%ﬁ’“% % ;‘ %42? 3(5130 EX@‘E&W@ -isq rhdygg gt)ethyu

ZehydesyReatanois agid) et hy| ] 3- hydr oxypent anoi ¢ aci d

\ NOOHO o
OH
N
O 0 on ©
NZ

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

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

ke
J

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-ylphenyl)pentanoic acid
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N 10 Prepared by an anal ogous reacti on sequence to
exanple 7. LCMs: 3.34 mn; z/e 469, calcd (Mtl) 4609.
Exanpl e 11:

5-(4' - Acetyl bi phenyl -4-yl)-2-[2-(1, 3-di oxo-1, 3-di hydro
-2H i soindol -2-yl)ethyl]- 15 3-hydroxypentanoic acid O
CHN O OHO YC O Prepared by an anal ogous reaction
sequence to exanple 7. LCOMs: 3.28 mn; W 486, 20
cal cd (M+l) 486. Exanple 12: 0

2-[2-(1, 3-D oxo- 1, 3-di hydro- 2H-i soi 2-yl)ethyl]-3-
hydr oxy-5-(4-pyrimdi n- 5-yl ghen noic acid 20 0

5 Onalogous reaction
7. 70"mn; z/e 446, 5

sequence to exanple 7. LC N&:
cal cd (M+l) 446. |nterned
4- Br ononet hyl - bi phenyl
(8.99 g, 27.1 moINZ gfd>¥Ti phenyl phosphine (7.11 g,

27.1 mmol ) were ddddd to a stirred sol ution of

bi phenyl - 4-yl nethallol (5.00 g, 27.1 mml) in

di chl oronet hane (100 ml-) at room tenperature.

Breparddnby avasnalegois neestiorasequenam to tesapele dt LEMS: & 701mE; 2/e 446,
lkalod gutheane.t he sol vent renoved by evaporation under
reduced 15 pressure. The residue was purified by

Ttk HELIE 10 FB AL ARRY-cRResy | | Ca gel (1:20 diethyl
e

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

10 Cé?%on tetrabrom de

Intermediate 2: 5-Biphenyl-4-yi-3-oxo-pentanoic acid tert-butyl ester
o) 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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et her: cycl ohexane) to give the title conmpound (6. 37g,

95% as a white solid. 1H NMR (400 MHz: CDCI3): 7.6

(4 H, 7.45 (4 H, 7.35 (1 H, 4.55 (2 H).

Internmedi ate 2: 5-Bi phenyl -4-yl - 3-0x0-pentanoi c acid

tert-butyl ester 20 0 OO A solution of t-butyl

acetoaceate (1.84 nL, 11.1 mmol) in tetrahydrofuran

(résuitig-shlunersstin@d deol °C doral . Shaurs. SoM $iysipetiiaricaatidofi 5 sl wamadded;

hHéH ind Q:nfd@&gadﬁgn mbduré mxﬁradtéh Wi gigihyIcltiedr 4830 . fHorganic
sa\l}ve vaQ HedOdi @r me}, ' dried Wgé@ ) thEn the solvent

ff e % A, i b s LSRRRSD s omacraos
i silica 98 '(MQ dieghyhethefi e¥plong¥ans) to giverbe f”iﬁt)“%’ﬁﬂ?&f’%@ 37,9, 38%) as
Foyellow ewdotcms@.sdﬁumtmmapyn@wwn 2% T BIMRo(380 MHz: CDCly):
J.880@,H)125@(2rippt #3 (2H), @132 ¢hi i 7 @b 2 Hih 3(33 (B1H),)2.96(¢ Hidt4al(9 H).
dropwi se over 10 minutes and the 21 resulting

Sta.rr 0 hyl-b-yP-2 N2 Fet-bufyI(Mimethyl)silyljoxy}ethyl)-3
*"R*g“?.;gﬂite{ 3 LB ER g SRRz Rt ety lomethy)->
reac ORI xture was extracted with di et hyl et her
(3x50 mL). The organic phases ywere,conbined, washed

he sol vent

with brine (50 nL), dried (I\/gS
evapor at ed under reduc esi due was

purified by colum chrd
(1: 20 di ethyl ethe
compound (1.37 g,

yC ohexane) tp give the title
9 as a yellowsaolid. LCM: 3.78

mn; zle 342, calcd (MtNH4) 342."H N 00 MHz:
CDCI3): 7.55(2 H), 7.50(2 H), 7.43(2 > 7.32(1 H),
7.25 (2 H), 334(2H) 295(4H) 1.45(9 H).
Internediate 3: tert

A BRIgoR A S-DiphenyI-yl §'°{‘?P%’F‘?”%?S}‘F (bt RS 61379, 484 fngnol) in
tdirpethylformantide X Yekk waroadded Qr@pwig<ovep2@ min oo amrragrﬁUémenswn of
Sobiuphieydyide (5094 mBrecat o sesHeasion; Cl. 289,044 € mmdbuit ydimetbyliermamide
(1@ ML at 4% °€ GRBr) nitldgenld Afereistiihg olonemi den ((Rbromhdethoxy)-t-
'93 s.e @Pw e @wm@%y éBdE@d% Wisk roo&cbo%raeese:%n the
aCA

9 %0 Hec% bl é?# ¥ tt(fﬂg th tlon was

b?lrfc%l!iﬁa qgfqngs n%) mL[ Fh]zg @iq%\eg%v porate e residue
(V@SU?WEQ% en Satb@t"?l @UPOWWP@W’" Icﬁﬁéd% 1@”‘@@ (20 M) and
rdiabloyornatsared de@imtly apirhs @haseersegd)atetin The aGuedus hbasetwas washed
neamadichitloréthd red( 3k 200 AL )Ghérothe Drdanit. ph@esCavprbineg, Washed @ith brine

LeHP #RIAL 'dﬁé‘d O RiUnP aLirte) an@sthe Osofefin ehsifdraddd. Catief Wsidue was
acqurﬁétr% Q\ed ts'ﬁcga e$ W“/ dlétnggtﬁep%?f%f&le%ly) 't:osgglve the titte compound

EPé%'gssa WF%WF%Hl”B’f‘F’&e"fQEFﬁWH}?' Sm_ 70 min;
FRY48 %luceﬁﬁé 5hetdia it NMROEORMHz P Gl 90 (2H), 7.40 (2H),
el ). k5 (ﬁﬂb&ﬁ@lﬁ%@U%%ﬁ‘d{ﬁe? parals) mamao (1|r'l maJOf) 1.55 (1H), 1.45
(11H), 0.85 (9H), 0.5 (6H).

Intermediate 4: tert-Butyl 5-biphenyi-4-yl-2-(2-{[tert-butyl(dimethyl)silyljoxy}ethyl)-3-
hydroxypentanoate
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wi t h di chl oronet hane (3x200 niL) then the organic
phases conbi ned, washed with brine (200 nL), dried
(sodium sul fate) and the sol vent evaporated. The

resi due was 25 chronat ographed on silica gel (10%

di et hyl ether: cyclohexane) to give the title conmpound
(12.1 g, 59% as colourless oil which was a m xture of

di astereoners. LC MS: 4.70 min; OzI 48 cal cd (M+l)
483. 'H NVR (400 MHz: L Q2H< 7.50 (2H),
7.40 (2H), 735(1H) .60 (2H), 2.95
(3H), 2.20 (1 H m_~®y 1.55 (1 H,

1.45 (11 H), 0. 8%
tert-Butyl
5- bi phenyl -4-yl -2-(2-{[tert- butyl(dlﬁe 1)silyl]oxy}e
thyl)-3- hydroxypentanoate 22 OH O O Sodi um
borohydride (1.05 g, 27.7 mol) was added portion wise
tSpdauns boromyaidds ¢1.08 g,a27. Dmol)evds-dadéd portion wise to a stirred solution of
Se:btbmmemwbhe‘hyw vl (@%ﬁér{ byildirhatbynsiydbxysthwt 3-sidpehtheosyd @2.1 g,
')mr?%P gﬁgﬁd'f‘ L addch éPer nﬁroféw 20ME&thpletioR of addltlon stirring

tjha % %HJH? Was Moo fidh % ‘?é
qut{sa 'W en th c{ 3 aqg ei '"ﬁ Fﬁa @gueous
SRR g ﬁféﬁ@ﬁgé 0 L3 n B roLPR Ay iR SagRd i ety
ches (3xR80 Su))) umrbi'?e (osgpniet lpyersTierer @gm'rtepnga?hesétvmhebrwaéwo mL),
adried admeghesiutrh slifetehyand ethhesolf@x 2@%aporgted.henTheheresidue was
thﬁﬂlﬁﬁtcﬁgrémero& Sl geC a0t ey wekhlagdhe tyciohexane) (olgiek the title

Nelnpourttf {4y %gefm?% EeSslresd ) v#m?ﬂ Wae asrﬁlxl(ﬁé”of diastereomers.

Qr g an §%@g§/w ﬁg'GH gﬁdo 0?‘60 (2H), 7.50
ﬁ%ﬁ%@ % g e
H gipery 8- %éHmﬁw&Pé 3% J?é ?éB @alor Léﬁﬁ/@ H'"w@

rﬂ1H 18662HI35.45 (4 R)I0.O0MSH), UBBHI.IH NVR (400 MHz:
CDCI3): 7.60 (2H), 7.50 (2H), 7.45 (2H), 3.90 (1H
Nhisphediate: ﬁ@ Melﬂox ﬂen&ylf?cﬁﬁ tricloréBthbdisidbateér] or) , 3. 65

(11-1 maj or) (1H m nor), 300(1Hmajor) 2.90
(1H), 275(11 1) 2.60 (1H majoryy 2.55 (1H m nor),

1.90 15 (1H), 1.85 (2H) .45 (1 o 0.90 (9H), 0.5
(6H). Internediate 5: 4- xyDen c
222tr|chloroethan|m NH Clci ba ~a P. 20

4- Met hoxybenzyl 2,2, 2- i chl or oet hani mi doate was
prepared using the procedure of Smth, Anmos B. lii;

Q-Methdiypeng 2@eitriEhBroetanifi®iate Mak NErbsared usingaie; procedure of
JORES Anld 8. i; Riu, YUSPBaKAFRER, I\}ﬁé\geiﬂ' AriRRR HidkRy; JoHeEBSavid R ;
JKobag)JsﬁPq(aaoﬁ' oBeéUchérﬂ;S eﬁ'm €S Igr%arglrb% of intermediates for the

synthesis of discodermolides and their polyhydroxy dienyl lactone derivatives for
pharmaceutical use” - WO 0004865.

O/i nt ernedi ate 4:

Intermediate 6: 1,1-Dimethylethyl 5-(4-biphenylyl)-2-(2-{[(1,1-dimethylethyl)
(dimethyl)silylJoxy}ethyl)-3-({{4-(methyloxy)phenyllmethyl}oxy)pentanoate
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synt hesi s of discodernolides and their pol yhydroxy

di enyl |actone derivatives for 25 pharmaceutical use"
- WD 0004865. Internediate 6: 1, 1 -Di nethylethyl
5-(4-bi phenylyl)-2-(2-{[(1, 1 -dinethylethyl)

(di met hyl ) silyl]oxy}ethyl)-3-({[4-(nmethyl oxy)phenyl]ne
t hyl }oxy) pentanoate 23 OO O-< \ \ | Boron
trifluoride etherate (8.0 L, nol) was added to a
stirred solution of tert-butyl] 5-

bi phenyl - 4-yl-2-(2-{[tert-bu di met hyl )silyl]oxy)eth
yl ) -3-hydroxypent anoate (7.8 16.3 5 mmol) and

4- met hoxybenzyl 2,2, 2-trichl onpet hani m doate (6.88 g,
24.5 mol ) in tetrahydrofuran {40 n1 ) at 0 C under
nitrogen. The reaction was aIIo’- o mto room
tenperature at which stj , ; ed for 2 h. A
further portion of boro r|quo ide etherate (8.0 L,
65 p.nmol) was the @ ; g was continued at

room tenperature a further 2 hg Tmo further

addi tions of boron¥tifluoride ether 3% 8.0 L, 10 65

nol) followed by stirring at roomtez'p ture for 2 h
were carried out before evaporation of the sol vent.

The residue was chronat ographed on silica gel (5%to

18x¥en tiflearide letherate (8.0 ply.@Saimokavas)added i & etirged solutien of tert-butyl 5-
cprpeuRcy23 2 3¢erghutddiretadsil pglethy)c-hydvoxgpdntanabtec(i.8dag, 16.3
a‘nfﬁb t BEE PinebABERNYE MB P Fichlofdelianintiddale N6/88 g/ @460 mol) in

;T) £ ét"d) °C':\| 4'4\993 Mz Th%cﬁ%n wés affoviedHd warm t
%ﬁ (7 O’?L) st| m 1 Lfe Hé fort’I)ﬂ%p orﬁgfaborocr:
tzﬂhﬂorldq egpgr egqq)o plg 6551 ndr(: {IE$ wasy f:?ﬁ |8ue;:l at room

1temmeratgrqﬁ§>[ nyprgtehgm Two further addmons of boron trifluoride etherate (8.0 uL,

565 4mbl) ghimet yiby) s@rif ah yebro tgrepengtline- ®+ (4 p4were carried out before
(avRpbbraticnof it soyen]. Ml 136k 0K Whp errbmangtaphed on Bilich gel(5% to 10%
odcléthﬁ%th%r ?blHﬁéx@ﬂ(e#qg gtv@ttﬁ@fltfé Mpﬁb f@ﬂ%) lé@ fal &% yellow otl

N &(%AQP’ i% 2%&5@@8@%2 Qgrgf 807 5%5?9 H), 360
(@Hh@tWI”)")s¥ I '@x% S 98534 145 ﬁ'é)c ﬁﬁﬁé%))?y & 1 ne

t hyl }oxy) pentanoate (3.39 g, 5.61 nmol) in

tiatermbgidteof uran ( 20-Dilmpthalethhl C Lﬂq(@'r&ﬂphenylvlB@(ﬂ*hydfmethyl)-3-({[4-

\rl\(ﬁﬁﬂ{yi RPpMEFImath|iRAPPektonos® M to room tenperature at
i ch |rr|ng was continued for 2 h. The

o 0 J(
O 0
9 b

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-biphenyiyl)-2-(2-{[(1,1-
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vol atil es were evaporated and the residue partitioned

bet ween et hyl acetate (100 nL) and 5 water (100 ni).

The phases were separated and the aqueous | ayer was

washed with ethyl acetate (3x100 nmL). The organic

| ayers were conbi ned, washed with brine (100 ni),

dried (magnesium sul fate) and the sol vent evaporat ed.

Tdvaethgisthd)e (direthyh$ily poxale0yn3aliednethylsiy)iheaylgethy(}eddpentancate

7(5%9%‘ Gtsh"W\mtﬂf R 8&trah d’r@iu%e(?é@ at ®@°@UNdRr hirgén. t T1R reaction was
Qth ogoorﬁ §§tul% tel '?thg Wak Cinkied&or 2 h. The

eqvaa@rf S awwm@i%“%gﬂ-w By on
7”%??' ((1W 7Thg ph?syﬁ)wer% g{@ritg%md hecaq 6% yef ashed with
(e8hy) acgtalgI3¢OA ML) BE® qrag)c layersavere romeipest: )wasQecbgltt( bripe (100
Mo rJried 1 (nBgneSty , sulifat)- dnd35he( Shived)t. evappratededi Bhee résidue was
Iohtorhdtograghe HQinhs)nlca gel (50% to 75% diethyl ether: cyclohexane) to give the title

ig FOZ 6D (4 o), §s {Lrﬂovx GEARE Q6N PRI brBEDabAYA) o

Joi 269, 9 49 (@), 7.30
Al 51; S

1m'm0rd|1n%’t<ﬁ§7'9 ét%ﬂl S (11H).

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

(Interingdiatey 3:0hemimhéthpbthyll §-@dyghepeyl-a-tipainestiyB6E)phepylimethylloxy)-
Oz-{bﬁ)&nanpédfomexﬂéthﬁpemhm@e (15.4 ng, 209 L, 1.52

o

in dichloronethane (2 nL) at roomtenperature
under nitrogen. After stirring.at roomtenperature
for 1 h the crude nmixture was Partitioned between
saturated aqueous citric aci
di chl oronet hane (20 nlL). The
and the organic |ayer was ev
conpound (409 ng, 79% as a ygellow oil which was a
m xture of diastereoners. LC .08 min; z/e 586,
cal cd (M+l) 586. 1H NWMR (400 . ClI . 7.50 (6H),
7.25 (4H), 7.15 (1H), (2F), Y4.59 (2H), 4.25

(2H), 3.80 (3H), 3 ; I—I), 2.90-2.50 (3H),
2.05 (2H), 1. 95-1. (2H) 35 (9H) . 30
Internmediate 9: 5-X&~1 odo- phenyl ) - 3063(0 pent anoi c acid

tert-butyl ester 25 0 0 o t-butyl atetoacet at e (1.5
m., 9.2 mmol) was added dropwi se over 2 mnutes to a

ﬁﬁ %r%gylfoﬁﬁs %lsdlﬁg %' Hﬂ; By\%s Qc?de%ﬁuﬂ"/é%rié' B&'{lgﬂ IaI stirred
solution -dlmethylet 5 -(4-biphenylyl)-2-(2-hydroxyethyl)-3-({[4-

methyloxy)phenyl]methyl}oxy) pentanoate (368 mg, 0.751 mmol) and triethylamine (15.4
mg, 209 ul, 1.52 mmol) in dichloromethane (2 mL) at room temperature under nitrogen.
After stirring at room temperature for 1 h the crude mixture was partitioned between
saturated aqueous citric acid solution (20 mL) and dichloromethane (20 mL). The phases
were separated and the organic layer was evaporated to give the title compound (409 mg,
79%) as a yellow oil which was a mixture of diastereomers. LC/MS: 4.08 min; z/e 586,
calcd (M+1) 586. 'H NMR (400 MHz: CDCl): 7.50 (6H), 7.25 (4H), 7.15 (1H), 6.90 (2H),
4.50 (2H), 4.25 (2H), 3.80 (3H), 3.75 (1H), 2.95 (3H), 2.90-2.50 (3H), 2.05 (2H), 1.95-1.65
(2H), 1.55-1.35 (9H).

ses 25 were separated
ated to give the title

1.55-1.

Intermediate 9: 5-(4-lodo-pheny!)-3-oxo-pentanoic acid tert-butyl ester
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5 tetrahydrofuran at 0 C under nitrogen. After

stirring for 10 mnutes n-butyl lithiumin hexane

(1.6 M 6.0 n., 9.6 nmol) was added then stirring

continued for a further ten mnutes. The resulting

solution was treated dropwi se with a sol ution of

4-i odobenzyl bromde (2.97 g, 10.0 mol) in

tetrahydrofuran (4 nL) and théh wdrneld to room

tenperature. The reactiqQn wWa P or 40 m nutes

at roomtenperature &

(5 m). The resulti pg>0xture was extracted with

di et hyl ether (3x50 niL). The organl c phases were

conbi ned, washed with brine (50 nlL) and dried %804) ,

ttibatylacetaacetle £ht mby ApoPmPl was fdesd WSB‘M'&%SV reeQinfes to a'stirred

Bhepeneion dficodias pydridé i(6&e minerak pih SHspensi Q9gmap .0 gamol) in

sétrdhgdrofyedn 4t10 20 drderl nilBgert Ater atirdtgafoe 10 minates eyl dithium in

tHaxdHeV@.6 MN8.0link | €6 GRABIPWES alidedBiBed stififidommuéd Jo2lal father ten

i ut é-C/ res'%ltggdzg on tr?é Rd &'@M‘]& Wt B sclertion 107 -4-ioéibbenzyl

omlg a‘mydrimjran %%L%%n@t@ r? véﬁnéoz to room
e

i rrquﬁatﬁ@t thee{ pon wa st|rr d for 40 mlnutes at room temperature and then
guerched with _ﬁ i @t (Bymlat hye)reghiting triiuiesvas, eftEaeipy evithydigtbyd ether
+3x50-mio)d 3 pé @rgahnic- ihasesopenrt @mbaied, rsbedjwith wing (BQ mb,) and dried
Mg 80})aRerpthe Sokéntievgisbrftbe Dde)r TEuOXD preesUré Mheresitietwas purified
LR fiash éhitm ?é?fh Q);\Qull@a el (420 fo "m@@h Bcetate / cyclohexane) to give

ORI R

di met hyl f ormam de 25 (25 nli) at O C under nitrogen.
Antegmediater 10: n@1ﬂynet2ﬂethv| né- (22{[(5 redimethyetayl)(dimethyl) SI'Y'IOXY)ethyl)-5-
ltaHogbphenp)-Byokepdnaaneaté 7. 03g, 6. 31 nli, 29.4 nmol) was

added dropwi se over 20 mn at 0 C then the reaction
heated to 70 Cfor 3.5 h. On ©oldng to room

tenperature the reactian s llguench by car ef ul

addition of water (2 thenh tihe V@l afiles

evaporated. The residue’ was pardjtioned between

sat urated aqueous ahmoni um chl ori e sol uti on (150 30

nm.) and di chl oronet hane (150 ni) <a %e phases

separ ated. The aqueous phase was d with
di chl oronmet hane (3x150 nl) then the organic phases
conbi ned, washed w th brine (150 niL), dried (sodium

%Uéd‘ LﬁiBﬁ))f éltlﬂo&ch&ne?@i') ‘3-%% pEMEHRR é’c‘ioet@rt-bmﬁesft&%wb'e 8P mmol) in
% é I[]) v%s %10%@? %ﬁpw{s%%é%ldide 'E}Vnt gt fely- su?qﬁ?%slon of
§8IBI’8 é cree 9/%5"&303‘]: {gﬁuwgsu%p rﬁ in dm(?éthyfor amide

d?advler @brfer’s. updgrivaitrogenss Aftes: St”Q’EQ sz’e 2933“” c(@tbgqanoethoxy)-t-
OMyIMESBsiland{7NR, 6.30 MLNRE4 mEDOIvB)s:addeds@ropwisy oves 200nin at 0 °C
(R the Beabffon(riidled to 20 80 fdra) h. @n Lbolipg itb rdomatenperhtubdthe 2&dction
rsz u)enchladﬂd} Ja%fm ad@rt|8t5 of Abter (Dmb) e the hBbMESTBHBESed. The
n sa ted agueous .ammonium ch rude sqlution (150

L) anét?c%lbrome hrars%g T(L}/ 0 mL flﬁi he p e:{sij pgll'alté/o] ﬂ1e queo ?;j'\asge 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 (26% 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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5 hydroxy-5-(4-i odophenyl)pentancate OH O QJ< O'S

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

portion wise to a stirred solution of 10

1, 1- di et hyl et hyl

2-(2-{[ (1, 1-di met hyl et hyl ) (di met hyl )si |yl ]Joxy}ethyl)-5
-(4-1i odophenyl)-3- oxopentanoate (7.55 g, 14.2 mmol)

| #%e 583, barke | (ME108330LH NMR (40C Ml 63DC)t T.68 €2H), @90 (2H), 3.55 (3H),

023553649"; i201% (O nAkle), 4 i081M21$ Frafof)l N0 YR, @ foHnwesieHpr 1. 5
hen t he reactlon mas quenched w th saturated

eou t 1
""ﬂﬁemﬁ? ﬂgy fglndetidCe T2 A ety Bitnsrbfiyiomensn-s
(hydroayS OdeY'iq?étaB??j%m c layers were conbl ned,

washed 15 with brine (100 nlL), dried (sodlun1sulfate)

and the solvent evaporat ed. Tr%1 si d was

chr omat ogr aphed on si 3 oel ) 5° 0% di et hyl

et her: cycl ohexane) t ve the t|t conpound (5. 14

g, 68% as a colour| 0i |l whict mas a m xture of

di astereoners. LCMS: 4.72 mn; g/e 535, calcd (Mtl)
535.' H NVR (400 MHz: CDCI3): 7.55 (9 6.95 (2H
3.85-3.55 (3H), 3.30 (1H minor), 3700[1H ngjor), 2.80
(1H), 2.65 (1H), 2.55 (1H 20 mgjor), 2.50 (1H m nor),
1.95-1.65 (4H), 1.45 (9H), 0.90 (9H), 0.5 (6H

| Sudamberobytdeidd £0.591.9.1198 metohywastadgded portion wise to a stirred solution of
2+, (-Binfelrylettt di aueA[y, Btimethylethiyn@ntthy))siyi]ylylethyy} e 4Hydophényl)-3-
oxopentanoate (7.55 g, 14.2 mmol) in methanol (100 mL at 0 °C under nitrogen. On

SBiroRAGH BE Baditlon -Lifring Yk o L;&WP@ Wed HeLrBdtibR 48 RizBnched
vg{*"gsaiwatg&ﬁb% a&g@éga@& ol g 1 8@09%‘5?? S5 hfure was

1ex!acta<§ With digthy ﬁpq:r (3x200 mL) then the organic layers were combined, washed
withzbripg ((1001mk;o; drigdHgodiunh sulfated iane theysolvent ayppasaied.e T g repidge was
-dhyaahnatograghed on silica igeld@p et \H0Ypdinthginaberecycohéxiang) todgiGSthe title
ngoRIpbu (6. f4 GEBERX WD eNExburdss? o -which was a mixture of diastereomers.
thd/IOnB' 279 rﬁ‘%?é 5@50'9&\&@ hﬁﬂ)%@s IH NMR Fa08MH2: ABC,): 7.55 (2H), 6.95

(Eﬁ g% ind), 3 o 1H%‘5 4d [ eﬁ‘esT 2.55 (1H
Cﬁ%er 24 ."He,orié Al R ggbher B

portion of boron trifluoride etherate (5 0O p.L, 39
rtoteymegdistet h2:n 13 -Rindelbrethyld 242-{[(1r1- qh@etmlsthulddmatrwéallymxy}ethyl)-5-
r(@9otobReTy B3 {[4HrRethyddxy BohEay ey ) Sylpentanoaté ur t her

addi ti ons of boron trifluorige etherate (5.0 p.L, 39
rml)foHcmedbystuwlngatroom temmrMUreforZ h
were carried out before evapowati on of the sol vent.

The residue was chromatogragphled on silica gel (0%to
10% di et hyl ether: cycl ohexahe) to give the title

conpound (4.14 g, 66% as a yg loy oil which was a

m xture of diastereoners. LC/ NE: J<
0
i

¥
/

Boron ftrifluoride etherate (5.0 pL, 39 umol) was added to a stirred solution of 1,1-
dimethylethyl 2-(2-{[(1,1-dimethylethyl)(dimethyl)silyljoxy}ethyl)-3-hydroxy-5-(4-
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10 4.78 min; z/e 655, calcd (M+1l) 655. 'H NVR (400

MHz: CDCI3): 7.55 (2H), 7.25 (2H), 6.90 (2H), 6.80

(2H), 4.55 (1 H, 4.35 (1 H, 3.80 (3H), 3.65 (1 H),

3.55 (1 H, 2.95 (1 Hmjor), 2.80 (1Hmnor), 2.70

(1H), 2.55 (1H), 1.95-1.60 (4H), 1.45 (9H), 0.85 (9H),

0.5 (6H). Internediate 13: 1, 1-Di nethyl et hyl

Jodophénytipeniarobiay | )5. 4 (‘bi ogiephetimbl) - ng{ [ 4-melfioxybenzyl  2,2,2-

(tnaﬁd?aétm.@&ﬁ@xhb w4} %))Qﬁ%t?d?\?%ﬁ:ré?\ @b ML) eHoAC under
ghg eatc @aQal Weﬁ t@ 'téJFBog'l kgﬁjré :!at Q/hu% 'sﬂ'rmg was

B‘P

rﬁoHtlrtusd df?l.lfrl%ﬁ %Q?rﬁoﬁgpﬁ@ gél pmolilwas then

Added ap¢ itll’ﬂ_ﬂg was contlnued at room temperature for a further 2 h. Two further
chdditiorsy blebergh )iffthionids: Ripelata K50 Jubx P9 atmall follevedaby sHORH @ room
wempadatife] far 2 nanelny tarigg phideiord emabbnatigroofithe palvenanTle msidue was
(cﬂtroﬁ%tc@ra;ﬁe@%nmb Jgel (0% € @R YHEHRA ihan dydbhdxbne) tatgive the title

Buﬁ?) H%HQ %B‘VJ ?&ﬁb@%h%&’ﬁ%@'a‘ AR BPdué‘Qér@bﬁm s. LC/IMS:
“g g %gi{;% ?éH) 6.90

(1

faf

daH)e Ptaioo(ﬁﬁbl 425§ %Hi Vet 15*9 t%\?fe 5 (1H major)
Wl 0 Hmin®). 2170.(1Hhe. SBh&er %ﬁ@ (“8ph 9Hhé>5(6H)
aqueous | ayer was washed with ethyl acetate (3x100
MhiermddigteOr g#31i C 1, aymnethyiethg CHBhydesyetmpshetionddhbnyl)-3-({[4-
t(ﬁx’efh?loﬁy}%n%ethﬁbig@ﬁerﬁ%@fées' um sul fate) and the

sol vent”" evaporated. The residue was chromat ographed

on silica gel (25%to 50%ethyl acteate: cycl ohexane)

to give the title conmpound (.87 g, 84% as a yellow

oil which was a mi xture 30 _of _di astereoners. LC ME:

3.86 mn; z/e 541, calcd ( 541." H NVR (400 MHz:

CDCI 3): 7.55-7.25 (4H), 6.:98<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). 28Interrredie4 , 1- Di met hyl et hyl

5- (4-i odophenyl )-3- ({[4:( yl ] met hyl } oxy) -
2-{2-[ (et hyl sul f onyl Y] etfhy péht anoate 0 O O O

O/ ,S 0 5 Mthagne fonyl ploride (315 L, 5.91

nmol ) was added in bne portion tola stirred solution

of 1, 1 -dimethyl et hyl OH

2-( 2. hydr oxyet hyl ) - 5- (4-i odophenyl ) - 3- ({[ 4-

A solution of tetra-n-butylammonium fluoride (1.0 M in THF; 7.0 mL, 7.0 mmol) was added
dropwise over 15 min to a stirred solution of 1,1-dimethylethyl 2-(2-{[(1,1-
dimethylethyl)(dimethyl)silylJoxy}ethyl)-5-(4-iodophenyl)-3-({[4-
(methyloxy)phenyljmethyl}oxy) pentanoate (4.14 g, 6.33 mmol) in tetrahydrofuran (25 mL)
at 0 °C under nitrogen. The reaction was allowed to warm to room temperature at which
stirring was continued for 2 h. The volatiles were evaporated and the 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 miL), 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).
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20

(et hyl oxy) phenyl ] net hyl ) oxy) pentanoate (2.00 g, 3.70
mol ) and triethylamne (1.03 nl, 7.39 mol) in

di chl oronmet hane (10 m -) at room tenperature under
nitrogen. After 10 stirring at roomtenperature for 1
h the crude m xture was partitioned between saturated
aqueous citric acid solution (40 nL) and

%ﬁeﬁh@di@ﬁeﬂrﬂaﬂbmﬁe‘ﬁ@ldﬁy) 5-( Ilbeomiaaﬁ)tesd{wte(rmethmp)?gaty?mltetlhyl}oxy)-
vaporat e 0 glve e | e
%}L %;}E?.%@@I)Gx ]Q%@g}g%}éﬁa yel l ow oil which was a

mxture of di ast er eoners. LC/)/B: 4.00 mn; z/e 636,

calcd (M-18) 636. 'H NMR ( © 7.60-7.20
(4H), 6.90-6.75 (41-1), 4. 15 3.80 (3H),
2.95 (3H), 2.90-2.45 (3H), 1. 40

(91- 1). | nt er medi ate 15: 1, | met hyl et hyI

tanoate @) Olj < O N O
(0.33 g, 2.2 mol) wag -deo I n oneOportlon to a
stirred sol ution of
5- (4-i odophenyl ) - 3- {{[ 4= (et hyl oxy) pgeny! ] net hyl } oxy) -
2-{2- [(methylsul fonyl)oxy]ethyl}Pegtanocate (1.15 g,
1.86 nmol) in di met hylf or mam de (6nT>) at room
tenperature under nitrogen. The resulting solution was
heated at 80 Cfor 1 h 45 5 mn then cooled to room .
tMetpaneauifong. chidride (311t 2871 viine) waamdded dyormgottipe to a stirred
rephitioue paftitinnhdinhetetetteen di 242-oydosryetheli8-(4-BOoptienyl)-3-({[4-
q%tﬁﬁkﬁbhé@ﬁ}n&hw)oxﬂ' f&nhaﬂmé 2081 3. Reprioptad taadylathiae (1.03
Qain3§3m gslfr‘ d%ﬁl@ Q (Pmely HNBss- terﬁB&atﬁPe%rﬂi‘é?nM@&en After

%yif‘”srf‘?ix%ﬂb pripgra f% Cf% aai 08 de (rgireStdly gﬁganf%agsawe <aturated

uggusam\y@mc@v\;o& pn dl&hlpﬁome 8 T & p ases were
dlepamiedenr derganic Ewrl\v@s eygpasatodytorgive the fitle empougd (%349, 100%)
(dehd §31lod 8. whith Madra (MigiOreldfiztiasEDOnBys. LL/E8: ¢.2964min;72/e7 636, calcd
((®H)18) 636. BDNKIR2@0d MHz: 6D2N): &.6057.204H4H), 8loG6.78 (&0), 4.B8614,20 (5H),
?a &9 39?5'5)95 (§r:g 2.0k w(aH&)zﬁ@ (), 3. 4&Q9ﬁ) 45 (3H),

I nter msdl ate
éh ameEE{?Pﬁén ﬂ %'rgewetzg A exaso iRy S
1(8-iodophen {[4 (methyloxy)p enylJmettiyljoxy)pentanoate

1(2H) - pyrim di nyl)ethyl]-3-({[4-(methyl oxy) phenyl ] neth
yl }oxy) pentanocate O O < 150 NgN
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0 3-Methyl-2,4(1H, 3H)-pyrim di nedione (0.28 g, 2.2
mol ) was added in one portionto a 20 stirred
suspensi on of sodi um hydri de (60% suspension in
mneral oil; 80 ng, 2.0 mmol) in dinethylformamn de (3
m-) at roomtenperature under nitrogen. The resulting
suspension was stirred for 5 mn then a solution of

:hoia'sgnhl'?ﬁihméhrﬂfdgl(é 39g,(242 mpfdO A AYdedid ofd pattion to a stirred solution of
%ﬁt r%) phenyl ] g WM&&%M% (= rlelFloRy i rREUy oRY)-2-(2-
*i

§ taﬂ%?ra/hp réan m%% ’1SJg $§6 (g'mﬁﬁ? ldd a/lformamid 6 mL) at

RRIT (4 R7ER tgrswuﬁ?rdw? b frsuftegsclyton g npgted ot RO ol n 45

i tmqmewotegdp Se0m deRRSAHTEe N Ylaties. wers &VaRoraled PE% the residue

\wartisoneslv bedweart dighlarchethape r(E& intk) eandawatet (¥Pnad)belthgeleyers were

deparhies OuRd hinaeofgafic Mhhgseardapsedter t05dryneds) . The residue was

|cﬂbb%1’a‘ﬁ>gY’ﬁ1’h€d S&Pf%flé'é eg‘él 356 t &Ryl O5@adN: CoyRivhsRaney ap agivad @ik title
g%g:}ﬁ%e qo %) dsSbye EZo\f\@ﬁlcﬁ%@%ﬁlﬁ%@@l@ﬁe%lséhétcgcms

(o a7 e o g %H 75 2+

e el he @5659%0245

d3i)c @.1040160)(418)4 9.40 (FINMVR (400 MHz: CDCI 3): 7.55 (2H),

7.25 30 (2H), 7.10 (11-1), 6.90-6.75 (4H), 5.70 (1H),

4ntdbnédibie, (: 63 &Brln%t@,ﬁbuﬁﬁ I5)(4-icdogenil)-4 52-(Bithyl-2,4-dioxo-3,4-dihydro-

%‘?@ "}'”%9 %w""y'] ol w'ﬁ’r"g%ﬁ'ﬁ%ﬂ@gg 'g%’t?/f)a ot hyl ] - 3-

hydr oxy-5-(4- 5 |odophenyl)pe/nt anoic acid HO O—I 0O N

O Trifluoroacetic acid (5 mM@) was added in one

portion to a stirred sol uti of 1,1- 10 di et hyl et hyl

2-[2-(1, 3-di oxo- 1, 3-di hydr i soi ndol - 2-yl)ethyl]-5-

(4-1 odophenyl)-3-({][ 4-

(met hyl oxy) phenyl ] net hyl } oxy) pent anoate (261 ng, 0.390

nmol ) i n dichl oromethane (5 -)pat room tenperature

under nitrogen. The regul tjng Jsol Jiti was stirred for

45 mn then the vol pyr at@d to give the

title conpound (192 00% as.a yellow solid which

was a m xture of di Lclstereorrers L MS: 3.32 nmin; z/e
493, calcd (Mr1l) 493. 'H 15 NI\/R CM—|z CDCl 3): 7.85
(4H), 7.55 (2H), 6.95 (2H), 3.80-3.50

(3H), 2.70- 2.20 (3H), 185(2H) ‘55(2H)
| nternedi ate 18:
3- Hydr oxy- 5- (4 |odophenyl) 2-[2- (% met hyl - 2, 4- di oxo- 3,

4- di hydr o- 1& c}/rlmdlngl)ethyl] entan0|c_aC|d 20
H- Mhatmdrz 4(1H,3H)- pyr|m| inedione (0.28 g, 2.2 mmol) was added in one portion to a

stirred suspension of sodium hydride (60% suspension in mineral oil; 80 mg, 2.0 mmol}) in
dimethylformamide (3 mL) at room temperature under nitrogen. The resulting suspension
was stirred for 5 min then a solution of 1,1-dimethylethyl 5-(4-iodophenyl!)-3-({[4-
(methyloxy)phenyllmethyl}oxy)-2-{2-[(methylsulfonyl)oxylethyl}pentanocate (1.15 g, 1.86
mmol) in dimethylformamide (3 mL) was added in one portion. The resulting solution was
heated at 80 °C for 1 h 45 min then cooled to room temperature. The volatiles were
evaporated and the residue partitioned between dichloromethane (50 mL) and water (50
mL). The layers were separated and the organic phase evaporated to dryness. The
residue was chromatographed on silica gel (10% methanol: dichloromethane) to give the
title compound (0.33 g, 27%) as a yellow oil which was a mixture of diastereomers.
LC/MS: 3.87 min; z/e 649, calcd (M+1) 649. '"H NMR (400 MHz: CDCl3): 7.55 (2H), 7.25
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O N~ N O Prepared by an anal ogous reaction to
internmediate 17. L Ms: 2.85 min; z/e 473, calcd

(Mt1l) 473. 25 31 Cdainms 1. A conpound of fornmula (Ia)

or (Ib): (Rsyn HOH G AFBDBE (R ,8) G 5 (la)

(RI99n HOH (R$mAD \gE O (Ib) wherein: 10 T

is absent or represents 0, S, NRs or CRl6R1l7; ---

[(2RY, TSIN{1H),0R00-678| (4B IS, (18], 440 (26D, 8:8613.60 (6H), 3.75-2.45 (3H),

"ﬁébep%tﬂﬁﬁmm ggpresents CH or N, A represents bond,
Cl. 6al ky (gH:CH-CI 4al kyI B represents bond, 0, S,

§q6@&cﬁ2?coﬂm S B SR R R g s hvrony 56
redopbayhe @t%’eﬁd""dor Cl.6 aI kyl ; E repr esent s

substituted aryl or substitut ed or unsubstituted
heteroaryl; R7 and R8 each |ndH ently represent H,

hal o, Cl1- 6al kyl or C, .48

i ndependent|ly represe al ky , C _4 al kylaryl
or Cl1.4 20 al kyl hetefos ether with the
functionality to which they ar% at ached R14 and

R14 and R15 each

Trifluoroacetic acid (5 mL) was added in one portion to a stirred solution of 1,1-
dimethylethyl  2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4-iodophenyl)-3-({[4-
(methyloxy)phenyl]methyl}oxy)pentanoate (261 mg, 0.390 mmol) in dichloromethane (5
mL) at room temperature under nitrogen. The resulting solution was stirred for 45 min
then the volatiles evaporated to give the title compound (192 mg, 100%) as a yellow solid
which was a mixture of diastereomers. LC/MS: 3.32 min; z/e 493, calcd (M+1) 493. 'H
NMR (400 MHz: CDCl3): 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).

Intermediate 18: 3-Hydroxy-5-(4-iodophenyl)-2-{2-(3-methy!-2,4-dioxo-3,4-dihydro-1(2H)-
pyrimidinyl)ethyl]pentanoic acid

H O

OH

(X

0]

Prepared by an analogous reaction to intermediate 17. LC/MS: 2.85 min; /e 473, calcd
(M+1) 473.
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R15 form a heterocyclic or fused heterocyclic group

whi ch may contain one or nore further atons sel ected

fromC, 0, Nand S; R16 represents H, Cl-6alkyl or

Cl.4 alkylaryl; R17 represents Hor Cl. alkyl; 25 R18
nd R19 each |ndependently represents hal o, cyano,

M, OR's, SR's, CORL6, NRL7COR 6 CONR16R17,
optlonally substit ut ed phenoxy or Cl$al kyl optionally
1subsficompeygng pf formela (1) 8hdbkh each i ndependent |y
represents 0 or an integer 1,2 or 3; and
physi ol ogically functional d@rivatives thereof. 30 32
2. A conpound of formula (I [ i
A conpound of fornula (la) actsgrdi pe i 1 or
claim2 wherein T is absent. [72 A conpoynd OH
according to any one of clai % bj [
and mis 1. 5. A conpdd P ormul a (lc): "KW/ te ~
\ Aug DE (R ) ntR(er—rw ed-ln 10 A representB bond,

O .6al kyl or CH=CH Claaf kvt B represents bond, 0, S,
SO, S, CO, CR7R8, C02ﬁ14 CONR14R15,

N( COR14) (COR15), N(SO02R14) (COR 5), NEE)L4 R16; D
represents bond, or Cl.6 alkyl; E represents
substituted aryl or substituﬁg or unsub t i ed
heteroaryl; 15 R7 and R8 each\ihdependent pr esent
H, halo, C -6 alkyl or Cl.4 alX
each |ndependently represent

al kyl aryl or CURQ) 2 §
the functionality

h S 5
"6 al kyl, c1°ft{‘1

sqr y¥ or t ogetherPw t h
hey~ar e attached‘BfQﬁEand

R15 form a heterod H fused heterocyclic group
whi ch may contain nore further atons sel ected

fromC 0, Nand S5 20 R18 representeg%N cyano,
nitro, ORL6, SR18, COR16, NR17CORl6 R16R17
optionally substituted phenoxy or Cl_6al kyl optionally
substidréint ed by ORL16;
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, Cy.salkyl or CH=CH-C,_alkyl;
B represents bond, O, S, SO, SO, CO, CR'R,, CORY, 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” and R® each independently represent H, halo, C4 alkyl or Cy4 alkylaryl;
R'™ and R' each independently represent H, Cqs alkyl, Ci.4 alkylaryl or Cq4
alkylheteroaryl or together with the functionality to which they are attached R" and
RS form a heterocyclic or fused heterocyclic group which may contain one or more
further atoms selected from C, O, N and S;
R represents H, Cyalkyl or Cy.4 alkylaryl;
R" represents H or Cy alkyl;
R' and R' each independently represents halo, cyano, nitro, OR', SR, COR',
NRCOR'™, CONR™R", optionally substituted phenoxy or Cjsalkyl optionally
substituted by OR'®;
m and n each independently represents O or an integer 1,2 or 3; and physiologically

functional derivatives thereof.
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R16 represents H Cl_6 al kyl or Cl-4 al kylaryl; R17
represents H or Cl$ alkyl; mand n each i ndependently
represents 0 or an integer 1,2 or 3; and
physi ol ogically 25 functional derivatives thereof. 6.
A conpound according to any one of clains 1 to 5
2pheesampeupd of fosmpladia) gscardipgdeegim 1307 7. A conpound
according to any one of clainms 1 to 6 wherein E

3 epiy né'bf’form&k&t(f‘a?I abedraiflg ltb’clai‘rﬂ oF clai 2 whiereii T6s absent.
al kyl , -6 al kenyl al ogen, . 6 al koxy, cyano,

o Sl S S Mg s

10

15

20

- SO02N(CH3) 2i - SQ2CH3 or -SCH3 groups, or by fused

5CY ¢ lAaintpoun® of foehealaqry.cl i c rings which may thensel ves
be substituted, for exanple 35 by carbopyl roups;
and wherein R5 and R6 each |ndeend

G -6 alkyl or Cl.4 alkylaryl. .

according to any one of clai

represents unsubstltu ed_he ryl. 5 9. AA/PQWpound
according to an |rrs 1 to 6 whereip EE
0

represents hete yl tituted by one or nore of
Cl-6 al kyl, C2.6 al kenyt™ hal ogen, Cl.6 al koxy, cyano,
hydroxy, nitro, amno, -N(CH3)2, -NHCOCL -6 al kyl,
-OCF3, -CF3, -COCCl.6 al kyl, - OCHCFZc)- SCF3, - CONR5R6
- SO2N(CH3) 2, -SOR2CH3 or -SCH3 groups, or by fused
cycVRRP®y| or heterocyclic rings which may themsel ves
be A némmesents behd, C@JéallabtahﬁHeCHig 4afkykar bonyl groups;

andg WhgreiehtSobamdl RS esiclsd,ndspendmt IGRIREpr €OsRY, HCONRMR'™,

Cl 1y ¥4 15 "R 1A conmpound of
p’gﬁ%% (%2 -5:1,& 5%66 )%%# ) {\‘H} 'l5 wherein R20
é"s‘gﬁ?%‘ Qf Ceat&¥ or unsubstituted aryl or

hetléremq:eyelnmg subglituted pevt ersubstitgtadmiaingubstibded é@tefoarm
antRyHd R éﬁoﬁMhdep@hdentNDeﬂr@sémm daRn Cs.s alkglLdr <t i, talkytzdly!;

ar yi14 04n A BURSEH LHEGSENAEnt Fatesdrt Ul e ¢, heéll@Vl ogyy! alkylaryl or Cig

phflsd%&egﬂ gglg(l P {Aggﬁiﬁwgﬁire ﬁ:&cpqr}ﬁ {yag Sw%@h@ﬁg 3?@ ttached R™ and

° form a heterocychc or fused heterocyclic group which may contain one or more

further atoms selected from C, O, N and S;

R represents halo, cyano, nitro, OR™, SR'™, COR', NR7COR', CONR"R",

optionally substituted phenoxy or Cy.calkyl optionally substituted by OR';
R represents H, C1.¢ alkyl or C,4alkylaryl;
R represents H or Cq alkyl,

25

30 7.

35

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

A compound according to any one of claims 1 to § wherein A-B-D represents —
CH,CH.-.

A compound according to any one of claims 1 to 6 wherein E represents aryl
substituted by one or more of Cy alkyl, C. alkenyl, halogen, Ci.¢ alkoxy, cyano,
hydroxy, nitro, amino, -N(CHs),, -NHCOC, alkyl, -OCF;, -CF;, -COOC,s alkyl, -
OCHCF,, -SCF3, -CONR®R® -SO,N(CHs3),, -SO,CH; or -SCH3 groups, or by fused
cycloalkyl or heterocyclic rings which may themselves be substituted, for example
by carbonyl groups; ‘

and wherein R"’_ and R® each independently represent H, C, alkyl or Cy4 alkylaryl.
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8. di ﬁyGP@BWﬂ%aﬁP‘P{dTQZY‘b -3“200’% )

11. A compound selected from 25

5- Bi phenyl -4-yl -2-[2-(1, 3-di oxo-1, 3-di hydro-2Hi soi ndo

| -2-yl)ethyl]-3- hydroxypentanoi c aci d;

5- Bi phenyl - 4-yl - 3- hydr oxy- 2- [ 2- ( 3- net hyl - 2, 6- di oxo0-3, 6

-di hydropyrimdin-1(2H)- vyl )et hyl ] pent anoi ¢ aci d;

5- Bi phenyl - 4-yl - 3- hydr oxy- 2- 2q%3 net hyl - 2, 4vg\|oxo§
ttp{?lp]spénfodrﬁol emein 4E represents

5- ( dhsubsttutedidigpdrearyl. - 4- y1 ) - 3- hydr oxy- 2-[ 2- ( 3- et hyl -

4- di oxo- 3, 4-di hydropyri midin-

5 91( 5 5] cl iH hfo ldc alms 1 6 whe em Ere resents heteroaryl
e b e

10
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20
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aC| bydre@g, nitro, amino, -N(CHs),, —NHCOCM alkyl -O -COOC16 aIkyI
- B4R; QG@NRPRWlS@MeHL)Q%Cﬂh@ThSﬁHQQWUpm di by fused

n 1 fc@a] | dEhES cvh Wthh ma themselves be substituted, for example
(t réfl u omatﬁoxy?’él y -4-yl T pentanoi c aC| d; 34 P
BPan- 2 henyl ] -2-[2-(1, 3-dioxo

I]
3- d?”@‘dﬁ‘%{e'ﬂ# %nsiilﬁm Pﬁ@@mﬁb']remeswa‘r &(yﬁﬂ‘ﬁlt%{r%ﬁ@'ky'aryl
acid; 2-[2-(1, 3-Doxo-1,
18- dlmamgo&mfsemmgkmﬁ yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethoxy)biphenyl -4-yl]peptangic acid; 5
2-[2-(1, 3-Di oxo-1, 3-di hydr o- 2H i sol ndo 2- yI)ethyI] 3-

hydr oxy-5-[4' - (rrethylt b phenyl N J)Hentanmc

aci d;
, ~ 1)\3- di hydro-
- 3- hydr oxypents c/aci d;

5- (4" - Cyanobi phenyl - 4-
2H i soi ndol - 2- yI)etmy ]

5-(4' - Acetyl bi phenyl -4-yl)-2-[2-(1, 3-dioxo-1,

3-di hydro-2Hi soi ndol -2-yl )ethyl]-3- 10

hydr oxypent anoi ¢ aci d; and

2 [2-(1, 3- Di oxo- 1 3- dlhydro 2FHk§0|ndoI 2-yl)ethyl]-3-

drox 5:- {o4 ny ic.a
¥'B R ca SFU c?l ?)‘ﬁ’gf'%t%] ﬂ%@ésé'i'{qﬁ‘g a@gf& %%te%%ﬁiyl group

A @Qleﬁtml nth%fWélhﬂééofPWfldﬁyd@M@“@f%laﬁﬂrrs 1to 11 for
use in nedicine. 13. The use of a conpound as cl ai ned
in any one of clains 1 to 11 fo he manufacture of a
medi canent for the treatment oiNinflammatory
condi tions or autoimmune disor s. 20 14. A
phar maceuti cal conposition conprising a conpound as
C' @éﬁf@ﬂedtsﬂ a28ibstifiRedfaryl Cdrad ngubdtittted 1dr anslibstituted heteroaryl group

?&QE%%Q/ L RLdeY o‘?\%%%&em GtahR Srid phy A5Gy fuﬁ&ﬂ)nal derivatives

hereof.

11. A compound 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)ethyi]pentanoic acid;
5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-methyl-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-
yl)ethyl]pentanoic acid;
5-(4'-Acetylbiphenyl-4-yl)-3-hydroxy-2-[2-(3-methyl-2,4-dioxo-3,4-dihydropyrimidin-
1(2H)-yl)ethyl]pentanoic acid;

3-Hydroxy-2-[2-(3-methyl-2,4-dioxo-3 4-dihydrdpyrimidin-1 (2H)-yl)ethyl]-5-(4-
pyrimidin-5-ylphenyl)pentanoic acid,;
3-Hydroxy-2-[2-(3-methyl-2,4-dioxo-3,4-dihydropyrimidin-1 (2H)-yl)ethyl]-5 [4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid;

34



one or nore other therapeutic agents. 25 15. A process
for the preparation of conmpounds of.fornula (Ia)
wherein T is absent or (Ib) as defined in claim1,
whi ch process conprises: (A) for the preparation of a

conmpound of formula (I) wherein Z represents a bond,

oAbl A IO RPN DL o fioK - g s kSR YDethyl-3-
R RydroRpeRfanpicldeid; wherein RL, R', and R3 each

I epp&seNsHo¥o-13-dRydre-2Hrisomdsl- 2§ slRyl]-Baddiory-5H4F nul ae

35 i@o;@'ﬁ&héwﬁph& “"?Qﬁ?“t;'e%‘é? . Qrepresents;
5 55%?-&2—&@-@@@@»95@3{0‘%@&02«?@- ﬁ;ﬁ»‘%’é—i\?ﬁ%ﬁ%ﬁ "

wi t fmethylthin)biphenyldtyllbertaneic agidr oduce the group; (R18)m

G ( RB)Cyahobiphényl4-yh-2-)(1:8-6i0xd 0 3rdihyafro-2ekisvihdol2Mjethyl]-3-
-dlfel R RBRR2 (MI1l) wherein Q X Y,

RA " godr&yBehtatiGitlaci ! .
i e TR Y S

10 r ephysis@fypentanpie a¢idhandr oup and R4 represents a group
( R1B]a(1,%-Bidkpm, 3-dihydro-2H-3oindola2-yhethyl}-8 duy droixy-Se(d tpykimédin-5-
to },5“gn9gb@ﬁa,ﬁgp@a§apup E; or (O carryi]lng(yB?u]tc Ial ;
proce ele rempr an ol | one
by -SEEPRPloBlel T BB b o et ona
gr oups.

15 12 A compound as claimed in any one of claims 1 to 11 for use in medicine.

13. The use of a compound as claimed in any one of claims 1 to 11 for the manufacture
of a medicament for the treatment of inflammatory conditions or autoimmune

disorders.

20
14. A pharmaceutical composition comprising a compound as claimed in any one of

claims 1 to 11 and a pharmaceutically acceptable carrier therefor, and optionally
one or more other therapeutic agents.

25 15. A process for the preparation of compounds of formula (la) wherein T is absent or
(Ib) as defined in claim 1, which process comprises:

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

30
L—Q=X Y~ A -Onp
R" R"R® R?
()
wherein R', R", and R® each represents H; A, B, D, E, are as defined for formulae
35 (la) and (Ib) in claims 1 to 4, Q represents;

(R™),

/\/
AN

35
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15
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X represents CH,;Y represents CHOH; R? represents COOH and L represents a
leaving group, with a reagent suitable to introduce the group;

(R*)m
?1/j/ or m
N N

(B) a compound of formula (VII):

(R™)m

* 5, g
RE—Z— QX Y AL D

RVR" R® R’
(Vi)

wherein Q, X, Y, R', R", R? R®, A, B and D are as previously defined for formula (1),

Z represents a bond, L represents a leaving group and R? represents a group
(R®)n,

?1/j/ . /\/ I \
N N0

with a reagent suitable to introduce the group E; or

(R

(C) carrying out a process selected from processes (A) and (B) followed by
interconversion of one or more functional groups.
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