Matrix Metalloproteinase Inhibitors This invention relates to novel

chem cal conpounds, processes for their preparation, pharmaceuti cal

formul ati ons containing themand their use in therapy. 5 The conpounds of
the invention are inhibitors of matrix netalloprotei nase enzynes (MVPS).
Matri x netal |l oprotei nase enzynes play a major role in extracellular matrix
conponent 10 degradation and renodel |ing. Exanples of MWPs include

col | agenase 1, 2 and 3, gelMatrixpletallapegtefngse lohilREY ysin 1,2 and 3,
matrilysin, macrophage netall oel astase, enanelysin and nenbrane type 1, 2,3
and 4 MVP. Trés ivenjioe selztes toseavekbehemits) compeidds. recaskessige thes| arepasatien,

i nfl amat or y,aald S uticE B¥iRatdRs b&ﬁéihiﬁ?‘th‘é%r{a%ei%!ﬂn inBispy.at e tissue damage
but i nduce increased Inflammatory cell infiltration into the tissue,

| eadi ng 15 to nore enzyne production and subsequent tissue damage. For
exanpl e, el a8t epnfposidsesft tbe nvedtirnedie Bphipitors eletjpisiy petaloptpieinase |Gngxre’s t o
stinulate i rtM mtion by attracting nmacrophages to the site of MW
activity. Inhibition of MWs provides a nmeans for treating di sease states
wherein i nappropriate netall oprotease activity results in degradation of
connecti ve tu&exmeaichroeinbsemlmes plal@ rajooie iaspeade/lularaatpix esapdnennvent i on

I d o] f I | L. I WK d,
G eal 1 “orraitteicand, Briefes Fapeled of InSonELEs odebBRREEY SnPSC o
CO2R14, CONEBéRiiBaseNt CDRBI)SroDRYS) , 1. NaBD 2R YSORIBrIophagiemetalbelastases ent s
bond, or Cl-egahiéplsfn a%QﬁPérﬁmﬁé%@E%éﬂ%B'éW FhY lenSmeaUbte tdebdleddn, T
e e yl;, Qrep 5-" or

unsubsti t ut eroar presents an gt lonal |y substituted_ b-

6- member ed afopnecsive Hsua calisrgnd inflammatory el E8aviee aglivatign oap notsenly intiete CNRs,

- CNOR5, CNNR3RB6ue Mtlahe®it inhldbdreased inflammatory cell infiltration into the tissue, leading

15 to more enzyme production and subsequent tissue damage. For example, elastin
fragments produced by MMP degradation are believed to stimulate inflammation by
atfracting macrophages to the site of MMP activity. Inhibition of MMPs provides a
means for treating disease states wherein inappropriate metalloprotease activity results

in degradation of connective tissue and inflammation.

20
In one aspect, the present invention provides compounds of formula (1):
RY—7— a—X% A D
><Y ~g” >
RYR" R R
U]
25  Wherein:

A represents bond, Cysalkyl 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 Csalkyi;

30 Erepresents substituted aryl or substituted or unsubstituted heteroary!;
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?®, CRNR®R", SO, SO,, CO, CNR®, CNOR® or CS:
R' and R" each independently represents H, Cysalkyl or Cyalkylaryf;

35 R® represents CO,R™, CH,OR'™ or CONR'R'" CONR™OR", NR'COR®, SR
PO(CH),, PONHR' or SONHR'%;



Y represents CR50R11, CR5SR11, NOR , CRS5NR5R11, SO SO2, CO CNR5, CNORS or
CS; R1 and Rv each independently represents H, Cl_6al kyl or al _aal kyl aryl;
35R2 represents CO2R12, CH201212 or CONR12R13, CONR120R13, NI R12C01213,
SR12, PQ(OH)2, PONHR12 or SONHR12; R3 represents H, Cl4al kyl or

Cldal kyl aryl; R4 represents optionally substituted aryl or heteroaryl; Z
represents a bond, CH2, 0, S. SO SO, NR5, OCR5R6, CRO1, 2150 or Z, R4 and
Q t oget her R epresants blpCi.@ikgl dryC: salitydanylt ut ed fused tricyclic group; 5R5 and R6
each i ndeprhegrisbits bgmawbszhutea:aryﬁora:bteydarpr Cl4 al kylaryl; R7 and R8 each
' ndﬁpengenklrx rasémsegeagndHCHt hahos, s6l.$o, ENWI oeraﬁ@llf&:lmmmlb @r:x{ R‘; agd gnthllo
each in ep n nal ly substituted by halo
cyano, % dﬁ%&g@éﬁ@@ﬁ&& b%“tutéﬁ% to)J b@u%ﬁrﬁ uted by hal o, cyano,
OR11 or® N RTP hg}dep?rgag H@?reéﬁ"fﬁ hey are attached, R9
and R16 foRhend ﬂm@@héﬂéwpﬂﬂyf@ﬁ”@ﬁﬁﬂ"lﬁ’p'ﬁﬁ"&r%iﬁ?k‘fylc%ﬁﬂ-a? ?[g" one or nore
further heRtmoaRheachehderesderfly sppresents Hng:.Salkptiaptipeglly svbsituledby Gtalogs al kyl |
Cl4 al kyl agysho CORCGRSNRTRIR, angl aR§idry aptionaydaybstidedt byy hale pryese @R H, oC14

al kyl', Cl3ypbxy! GRY! rOfog%ér Mtk YRR BNAAERY the@lare AGHBER® whd IR'Y foem a
functi ?@al hét&oi@:hx\’gﬂoﬁ % %Xllﬁoﬁtaﬂ'ﬁr}g%geoq Pur%%nme%t&ﬂ é@lébteéﬁrb‘?ﬁ grocyclic

group opti gnal one or “nore er atons se ected fromC, 0, N

R" represents H, Cy.5 alkyl, Cy alkylaryl or COR®;

R'2 and R each independently represent H, Cy.3 alkyl, Cy.a alkylaryl or C, alkylheteroaryl

or, together with the functionality to which they are attached, R' and R™ form a
15  heterocyclic group optionally containing one or more further atoms selected from C, O, N

3 and S;

R and R' each independently represent H, C,s alkyl, Ci4 alkylaryl or Ci4

alkylheteroaryl or together with the functionality to which they are attached R™ and R"

form a heterocyclic or fused heterocyclic group which may contain one or more further
20 atoms selected from C, O, N and S; and physiologically functional derivatives thereof.

References to 'aryl’ include references to monocyclic carbocyclic aromatic rings (e.g.
phenyl} and bicyclic carbocyclic aromatic rings {e.g. naphthyl} and references to
‘heteroary!’ include references to mono- and bicyclic heterocyclic aromatic rings
25 containing 1-3 hetero atoms selected from nitrogen, oxygen and sulphur, In a bicyclic
heterocyclic aromatic group there may be one or more hetero-atoms in each of the rings,
or only in one ring. Examples of monocyclic heterocyclic aromatic rings include pyridinyl,
pyrimidinyl, thiophenyl, furanyl, pyrrolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl,
thiadiazolyl, uracil or imidazolyl, and examples of bicyclic heterocyclic aromatic rings
30 include benzofuranyl, benzimidazolyl, quinolinyl or indolyl. Carbocyclic and heterocyclic
aromatic rings may be optionally substituted, e.g. by one or more Cq.5 alkyl, C.s alkenyl,
halogen, Cis alkoxy, cyano, hydroxy, nitro, amino, -N(CHj;),, -NHCOC, 4 alkyl, -OCF, -
CF;, -COOC, 5 alkyl, -OCHCF;, -SCF3, ~-CONRER7 -SQuN(CH;g)z, -SO;CH; or -SCH;
groups, or by fused cycloalkyl or heterocyclic rings which may themselves be substituted,
35 for example by carbony! groups.

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

40
Suitably A represents bond or C,¢ alkyl, such as C, or Cs alkyl.

Suitably B represents bond.



and S; R14 and 515 each independently represent H, Cl143 al kyl, Cl4

al kyl aryl or Cl4 al kyl heteroaryl or together with the functionality to

whi ch they are attached 5e4 and R15 forma heterocyclic or fused

het erocyclic group which may contain one or nore further 20atons sel ected
fromC 0, Nand S; and physiologically functional derivatives thereof.
References to "aryl' include references to nonocyclic carbocyclic aromatic
rings (e.g. phenyl) and bicyclic carbocyclic aromatic rings (e.g. naphthyl)
and r ef er ega@slyDorepleeés AdMhylene bnsdnddgefesblmendes to mono- and bicyclic
heterocyclic aromatic rings 25 containing 1-3 hetero atoms sel ected from

ni trogen, ﬁgy%ﬁgplamdﬁwgmﬁ{“ab'k ?esl%hlc—\fﬁjl bR heterocyclic aromatic group

t here nmay nor e A{Oms inh28akh of the rings, or only in one
ring. é<arrpl es of nonocyclic heterocyclic ar omatic rings i ncI ude yr| di nyl,
pyri m di nyPptionai siba&HsNts for fr Belife opsy OF BIGA of Gyt \F qq‘@ &%

oxadi azol yhikeyhiyaaa|hybroxy, mited metinol AN(CHil, AHEOBe alhyl.d%b,ypl:a,arﬁp@%aarrpl es of
bi cyclic hgkgr-ooHIR, c-saFg MBONR R SBIEN(GH)).| +80:CHe obe3THf growpsybr, by fused

benzi m dazg) it ﬁlé?érbé%ltc Ahgd WA Yhay HanbaGschd supstitidietaTSexplel 8y

ar omat opt 1 ona ?Iy substituted, e.g. by one or nore Cl4
al kyl , l“%z %"g}g?rﬁﬁﬁx/lf "hal ogen, Cl-6 al koxy cyano, hydroxy nltro am no

- N( CHS) 2, -NHCOC14 al k}/ -0CF3, - -000C143 al kyl, -

- CONRGRY7 - Incpne( sbgipgp @ mwdaﬁccmt@%ub@"t'% Eogﬂ%%eta 889%!‘%%4 R'y| or
het er ocycl imsubstijed Hhirdh mmybetelddwme\rﬂ@@?aass@b@PQQHﬂ@éﬁlm%heﬁ@ﬁaT@wa%I e by
carbonyl ggeupder exidepler@agies to 'al kyl' include references to both straight
chain gqgd branched chain aliphatic isoners of the corresponding alkyl. It

w1l be app ra%hﬁ%r%ﬂ iﬁ;’&cg gfnﬁ %ECJTQn ioktMé ﬁo&tﬁﬂqi?é ké%éﬁts%ﬂ@l k

interpreted rF such as
2 orp lel %Rﬁt' ?Sgﬂ e é‘ﬁl{t%d’ H'?f S@EI? Btleroc}ff"? rj&? ?gntag a
met hyl ene B'F"Qﬂﬁ’rﬁ?“taﬂ@f PIRIACYCliB ofiftd: dhig_ %Jb@fcwaya EuFrappUds
represent ageRligto theSnvention wherein E represents phthallmudo
20
Suitable optional substituents for Q include one or more of C,galkyl, C,. alkenyl, halogen,
C.. alkoxy, cyano, hydroxy, nitfro, amino, -N{CHz),, -NHCOCg alkyl, -OCF;, -CFj, -
COOC5 alkyl, -OCHCF,, -SCF3 -CONR®R®-SO;N(CH3)z, -SO,CH; or -SCHs groups.
Most suitably Q represents unsubstituied phenyl.
25
Suitably, R' and R" each represents hydrogen.

Suitably R? represents CO,R"?, such as CO,H.
30  Suitably R® represents hydrogen.
Suitably R* benzofuranyl, phenyl or pyrimidinyl. Suitable optional substituents for R*
include one or more of Cy4 alkyl, Ca¢ alkenyl, halogen, C,5 alkoxy, cyano, hydroxy, nitro,
amino, -N(CHs),, -NHCOC, 5 alkyl, -OCF;, -CF;, -COOC,; alkyl, -OCHCF,, -SCF, -
35 CONRSR®, -SO,N(CHs),, -SO.CH; or -SCH; groups. Preferably R* represents optionally
substituted phenyl or opticnally substituted pyrimidinyi.
Suitably X represents CHa.

40  Suitably Y represents CHOR", where R suitably represents H, C,; alkyl or CORS.
Preferably R'" represents H. R® preferably represents Cy.4 alkyl,



Optional substituents for E include one or nore of 01_6 alkyl, 02.6

al kenyl , hal ogen, Cla3 al koxy, cyano, hydroxy, nitro, am no, -N(CH3)2,
-NHO001_6 al kyl, -0CF3, -CF3, -000C14 al kyl, -OCHCF2, -SCF3, -CONRS5R6

- S2N(CH3) 2, -S02CH3 or -SCH3 groups, or by fused cycl oal kyl or

het erocyclic rings which may thensel ves be substituted, for exanple by
10car bonyl groups. In one subgroup of conpounds according to the invention,
E r epr esenbuitablyFstepreatrdsl a dondirms b §¢i and tQ tpostheprepgsepfeniyee b HCYe 8f%Br vyl such
as a nitroperrad)) zabmbsegtshebaoar omati ¢ group, for exanple, uracil. In a
further subgroup of conpounds according to the invention, E represents
aryl, suchaaghphl@ny tomsdunas bitiotneh (M)is prebersadibysiulsila flajand famular(bxbst i t ut ed
het erocyclic ring, such as a nitrogen-containing heterocyclic ring.

Exenpl &y of this subgroup are conpo%nds according to the invention wherein
E represents phthalimdo. Suitable (8pkional sulggii Huents for Q include one
or nore of 01 _6 al kyl, C2.6 al kenyl,\hal oge |a|koxy, cyano, hydroxy,
nitro, am no, -N(CH3)2, -NHCOCl14 al k¥l , -G§F3, o4 000C14 al kyl,

- OCHCF2, -SCF3, - CONR5R6- SO2N( ) 2, -1S groups. Mst suitably
Q represents unsubstituted phefy Y8ui t abl y, &x,am% R1. each represents
hydr ogen. Suitablyﬁ¢@h s:ntifcc2ﬁa2, suchBas “CO2H. 30Suitably R3
represents hydrogen. Suitably peénzof uranyl , phenyl or pyrimdinyl.

Sui tabl e optional substituents for R4 incluﬂia one or nore of 01.6 alkyl,
C2.6 al kenyl, hal ogen, 0143 al koxy, cyano, §droxy, nitro, am no, -N(CH3)2,
- NHC0014 al kyl, -0CF3, -CF3, -000Cl..6 alkyl, -OCHCF2, -SCF3, - 35 CONR5RG,
- SO2N( CH3) 2, - S02CH3 or - SCH3 gr oup$R™Pr ef er abl ywHRAQT epresent s optional |y
substituted phenyl or optionally substituted pysi muinyl. Suitably X
represents CH2. 40 Suitably Y represe iR’ sui tably

represents H, 014 al kyl( 95 00R5. Prely F\", repregents H RS preferably
represents Cim al kyl . %u P prasents a bofid,/ oL Z, R4 and Q
gycli ¢ group. PreferaBIy, Z represents a

t oget her represent a fused
bond. A subgroup of conpoutds - of Por mul a (I') is presented by formula (la)
(Ib)

and formula (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, Cysalkyl or CH=CH-C, ;alkyl,
15 B represents bond, O, 8, 8O, 80, CO, CR'R®, CO,R"™, CONR™R", N(COR'")(COR"),
N{SOR™)}COR'"), NR*R"®;
D represents bond, or Cy5 alkyl;
E represents substituted aryl or substituted or unsubstituted heteroaryl,
R represents H, Cygalkyt 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 C,.salkyl optionally substituted
by OR';
m and n each independently represents 0 or an integer 1,2 or 3; and physiologically
25  functional derivatives thereof.

In compounds of formulae (la) and (lb), A suitably represents alkyl, such as C;_alkyi, for
example ethyl. Suitably, B represents bond. Suitably D represents bond. Suitably E

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

4



(la) (I'b) 10wherein: T is absent or represents 0, S, NR16 or CR16R17;
--- represents optional bonds; GL and 02 each i ndependently represents CH
or N, A represents bond, Cl.6al kyl or CH=CH 0l14al kyl; 15B represents bond,
0, S, SO s, CO CR7R8, CO2R14, CONR141216, N(COR14)(COR18),
N( SO2R14) (C01318), NR14R16; D represents bond, or Cl143 alkyl; E represents
substituted aryl or substituted or unsubstituted heteroaryl; R srepresents
H, O _g alfsylexanpl€lidaail kyor o yepregatRpnienyt mubsityied by arfusgds suskifpted @18 and
R16 each igdapandaiidtoteps @Bcaich ahmalimigano, nitro, ORL6, SRle, CORILS,
NR17COR16, p CFINRIORL 6 ar@lh Is@nal |y substituted phenoxy or 01_6al kyl
optionall yPr?eFetr)asgly} I‘-?u‘tr%greggnt%%’r&substituent selected from NO;, Cis alkyl, Cq¢ alkoxy,

5 halo, SCi alkyl, CN and COC,; alkyl.

Preferably, G' and G? are both CH or both N.

A further subgroup of compounds according to the invention is represented by
compounds of formula (Ic):
10

(Ic)

wherein AB,D,E.R" and m are as defined for formuiae (la} and (Ib) above; and
15 physiologically functional derivatives thereof.

In compounds of formula (Ic), A-B-D suitably represents —CHxCH,-. Suitably m
represents 0 or 1. When m is 1, R suitably represents a para substituent selected from
NO,, C1s alkyl, Cisalkoxy, halo, SCy; alkyl, CN, OCF;, or COC, ¢ atkyl.

20
A further subgroup of compounds according to the intention is represented by compounds
of formula (Id):

OH

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



m and n each independently represents 0 or an integer 1,2 or 3; and
physi ol ogi cal | y 25functional derivatives thereof. In conpounds of formnulae
(la) and (I b), A suitably represents al kyl, such as Cl"Al kyl, for exanple
ethyl. Suitably, B represents bond. Suitably D represents bond. Suitably E
represents substituted or unsubstituted heteroaryl such as

ni trogen-contai ning heteroaryl, 9 for anple uracil , or E represents
phenyl substituted by a fused substiiuﬂedgor unsubstituted heterocyclic
ring, such as phthalimdo. Preferably 0 and mis 1. Preferably
R18 represents a para-substituent selected fromNO2, Cl.6 al kyl, Cl143

o o e sy R B S SN OBIG Rt o) & o

! _ - . ou @T ggnﬁagn S pagGerding to t _
i nvent i on 3téeaskyiedWEgeR alony aB% APGIRIegISaly FupgiPhr] AgM@EL s tneredt 1) wher ei n
A B, D E R18 and mare as defined for fornulae (la) and (I b) above; and
15physi ol ogicombbyndk wh ttiaiagid), e suitaltly veesesehis upsadbstitued oo agstitutes phentor nul a
(1c), A-B-asaptitiadd benz6mFRs onLissubsBitedChiFimididy] WizhyR*Trepassests salistitufedor 1.
Wen mis e rT’,@uit%H%tﬁ@'p)ﬁ HERRS SANbS sBodtifitd By BStindid Siistitieheitipgl phrom NOZ2,
Cl:6 al kylpos@;n:e S%{ta e ¥ubsEt?l!ei%S in%%é C?}LAW)JI,’CZ-B kenyt, h%loggﬁ. é?%gllo% a}alﬁ&l . 20
10 hydroxy, nitro, amino, -N(CHa)z, -NHCOC, salkytl, -OCF;, ~CF3, ~CO:Cysalkyl, OCHCF,, -
SCF;, -CONR®R®, -SO;N(CHs),, -80,CHs or ~SCHs, such as cyano, COCHs, OCF; and
SCHs.

By the term “physiologically functional derivative” is meant a chemical derivative of a
15  compound of formula (J) having the same physiological function as the free compound of

formula (1), for example, by being convertible in the body thereto and includes any

pharmaceutically acceptable esters, amides and carbamates, salts and solvates of

compounds of formula (I} which, upon administration to the recipient, are capable of

providing (directly or indirectly) compounds of formula (I) or active metabolite or residue
20  thereof.

Suitable salts of the compounds of formula (1) include physiologically acceptable salts and
salts which may not be physiologically acceptable but may be useful in the preparation of
compounds of formula (I) and physiclogically acceptable salts thereof. If appropriate, acid

25 addition salts may be derived from inorganic or organic acids, for example hydrochlorides,
hydrobromides, sulphates, phosphates, acetates, benzoates, citrates, succinates,
lactates, tartrates, fumarates, maleates, 1-hydroxy-2-naphthoates, palmoates,
methanesulphonates, formates or triflucroacetates.

30 Examples of solvates include hydrates.

When compounds of formula (I} contain chiral centres, the invention extends to mixtures
of enantiomers (including racemic mixtures) and diasterecisomers as well as to individual
enantiomers. Generally it is preferred to use a compound of formula (1} in the form of a

35 purified single enantiomer. Enantiomerically pure compounds of formula (I} are available
by way of chirally selective synthesis or by way of chiral separation.

The compounds of formula (f) and salts and solvates thereof may be prepared by the
methodology described hereinafter, constituting a further aspect of this invention.
40
A first process (A) according to the invention for preparing a compound of formula (1)
wherein Z represents a bond comprises reacting a compound of formula {11):
6



A further subgroup of conpounds according to the intention is represented
by conpounds of fornula (I1d): (Id) 25wherein R2 represents a substituted
or unsubstituted aryl or heteroaryl group selected from phenyl,
benzofuraryl and pyrimdinyl; and represents a substituted aryl or a
substituted or unsubstituted heteroaryl group conprising at |east one
nitrogen atom and physiologically functional derivatives thereof. 5 In
conmpounds of formula (1d), R2 suitably represents unsubstituted or
substituted phenyl, unsubstitofe ‘N)gdf »yrl’\ig_-)r unsubsti t ut ed
pyrimdinyl. Wen R represents su t15Ft;J phenyl, suitably the phenyl
ring wll be substituted by a SI bstituent in the para position.

Sui tabl e substituents include 01. 6a| k¢}, C2.8al kenyl, hal ogen, 01. 8al koxy,
cyano, 10 hydroxy, nitro, amno, -N(CH3)2, -NHCCC, salkyl, -0CF3, -CF3,
-02Clg 6a‘~h¥|]em R3 RSQE‘?B o, ECNRRBRd Y- m%aﬂy defigPfeHdradla 1HCH3,
such as ¢ ?%%E‘é St reBert b 1B YS! AL GG AL sl
functiona derl vatly éé a,tﬁ ﬁ" ﬁrl Vtafxl veu a 91 und of
formul a (P§af0PAYY @( e SHRPY LG RTRENCY Gha 8N ad P P g%gound of
formul a (F3talystos. gesz%{ﬁﬁ'p@ apg ao@i“ﬁﬁ'ﬁda%?e?tfq bRsear ﬁ'kﬁhé“%%iorffftq’?étﬁeﬁa and

i ncl udes amgsiyshearperatlt Theakaofiomiscoptealsntly eartied aut inamsuilakle spivent AuUBh ARt es,

sal t s 1andagelay aigasic ebiveraygmg.uitisthy forframidel Bufthlie iaiiog grouporepeesanted 5y r at i on

to the reE'llezﬂ@thalm%‘see aaaky Porfifle Brigyiégli ng (directly or indirectly)
conpounds of formnul a ) of active netabolite or residue 20t hereof.

Suitable salts o ound f for rrul SI ol
accept abl °%%ﬁafT§’ PRiign iy su %Sé' Lﬁ%ﬁ)&%?% 'ﬁ? 8@%%?
may be uség e "i"ﬁ”ft%e(eﬁ?éb%ﬁa?"ed%‘?”b? GM hFRhSBY bgfonicAc

physi b ogI(é@mwo;mmém@tbw@ifgasrllamlrtomwc'd inftheprpsanpe Pk %uﬁahie ucelalyst

A D

X Y -
X Y Al D 7(1 ?(2 ® :
7( Y B E R R" R"R' R
R" R" R® R? ArB(OH),
Br —_—

20 A second process (B) according to the invention for preparing a compound of formula (I)
wherein Z represents O, S, SO, SO, or NR®, comprises reacting a compound of formula
(16):
T—Q—X Y A\B/D\E
R" R"R' R’
25 (n

wherein Q, X, Y, R', R", R% R%, A, B, D and E are as previously defined for formula (1),
and T represents OH, SH or NR®H, with a reagent suitable to introduce the group R*, such
as a compound R*-L, wherein L is a suitable leaving group. The reaction is conveniently

30 carried out in a suitable sclvent, 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.

35 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



25 addition salts nmay be derived frominorganic or organic acids, for
exanpl e hydrochl ori des, hydrobrom des, sul phates, phosphates, acetates,
benzoates, citrates, succinates, |lactates, tartrates, fumarates, nal eates,
1- hydr oxy- 2- napht hoat es, pal npat es, mnet hanesul phonates, formates or
trifluoroacetates.” 30Exanpl es of sol vates include hydrates. Wen conpounds
of fornmula (1) contain chiral centres, the invention extends to m xtures of
enant i orer ®ligwatchyuakidagon at‘@msciphﬁiﬁmﬂ@séuif@m? ofi the sulfangi SihRexidatiph SfgR | as to
i ndi vi dual mapasat daateer sut Usmnenethdds kriowinsinphefeer suetl ascoxidatiom wilb iydogen of
formula (1)ebllad A Ty RE 3¢ 3pRUTsUEdRI & nEldatignamti 00RIne@ERpRadsirer i cal |y

pure COWO§$FQ§9"90nO;u%5@|nqhé }:%Seq)rf ﬁle‘%\ﬂﬁ’éﬁo‘ébl e by way of chirally selective

synt hesi s separation. The conpounds of forrrul a (1) and
salts and sol vates thereof may be prepared by the nethodol o%y }bed
her ei naf t ef\, thisb BrEEsssUC) Rgesding fa Hisrinveaiert for @Feﬂaﬁ‘i‘%aﬁ?%’ﬁt'"do fo %(' i rst

process (Awherenct mpregetoOCRER] nuropiseoreating %@mﬂi\%@f@m&dﬁw‘ﬁﬂund of formula
(I') wherein Z represents a bond conprises reacting a conpound of formula
(I'1): 6 b5whereinlze, RI', B R3, R3', A B, Db Ef Q X and Y are as
previously defined for fornul 0—and represeqts a leaving group, with a
reagent suitable to introducggthe gr P, RA, sBch Bs a conmpound R413( CH) 2,
suitably in the presence of a catal gstR"BuBh as a noble nmetal catal yst e.g.
pal | adiygm and a suitable base, such ggpan alkali netal carbonate, e.g.
caesi um carbonate. The reaction is conveniently carried out in a suitable

sol vent, slapl. gani | yeRnt t
Sui tabl e |ggvreﬁ gb?j g ?@pﬁ{ésgﬁtlgsdfig XLBI nc%dgee %?E&]Eésd E@ eci a
brom de or fqrmdi‘adﬁ Wlth a E@le@ﬁaml@o 'ﬂ*mdUP%@esngmBsP?‘Uéﬂ aaa(cerﬁpwﬁﬁ ’r y

-substi tut eg)y Bihphenyby %Oaa?ﬂla'ﬁl%t@%ﬂ{e@' a8 it @ dultsplé @uleém' Qith(dsearaistidl R4 ar e
bot h phenyl), oronic acid_m

15[ (4 B e Ty B L S e hielence of nagects of &

suit abl e caydbyad such as sodium hydroxide. Suitable leaving groups represented by L include
halides, especially bromide or iodide.

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

—a— Y. _A_ _D
R" R"R® R?
(V)

25 wherein Q, X, Y, R'", R", R%, R%, A, B, D and E are as previously defined for formula {f),
with a reagent suitable to introduce the group R*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 agueous hydroxide such as sodium hydroxide. Suitable

30  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 (l)
wherein Z represents CH,, comprises reacting a compound of formula (Vi)

H—Q—X Y A D
Q ~g” ~E
1 1 3 2
35 R RR R
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20 A second process (B) according to the invention for preparing a conpound
of formula (1) wherein Z represents 0, S, SO SO2, or NR5, conprises
reacting a conpound of fornmula (110: T-Q X BE R R3 R2 25(111) wherein Q X
Y, RI, Rv, R2, R3, AL B, Dand E are as previously defined for forrmula (I),
and T represents OH, SH or NR81-1, wth a reagent suitable to introduce the
group R4, such as a conpound R4-L, wherein L is a suitable |eaving group.
The reaction is conveniently 30 carri®9 out in a suitable solvent, such as
a solvent containing a heteroatom e.g. pyridine in the presence of a

suitabl e GREAIYS!x, Y0 RXADRE A B bflE wre saprliadly gemetasriotuion. T =
NR5H) or tg si%ag%fﬁa %—byef% F%rgch%rtfngg;rJu%rREW. &'&hoés E §1‘:Hdt ﬂ@iﬁ_u eavi ng

groups rept | al de. 35
For cofipohaein sy stifrble ‘P%‘ﬁ?%gr@H? O%a&p?esﬁé' e't%“étg%l rLrE rPdeseP © g%rul a (1)
may convemaialyst forsEamnie pdenis and va’s@lﬁtépcfpﬁ%ﬁ&'aatuﬁﬂe%ﬂ falle reastion in

whi ch Z r eptasediegiy se &hprofriate. owed by -oxi dati on of the sul phi de to the

sul foxi de or the sulfone. The oxidation step nay be carried out using
met hods  knoyy, aTPoéeQ&‘ lf}fatccéruﬁa t@%&?ﬁb&ﬁibh%r OMeiing YOsOgRUNP OF RXhae ()N t he
case t he sul one.. { 4 p@rqu ”S)<one(r) pot assi um
peroxa n&EUPPIEE&52C"Y T R ichSe o e sulfoxide. Athird process (O
according to the |nvent|on for preparing a conmpound of forrmula (1) wherein
Z represents OCRS5R6, conpRised Teactt \([\eﬁﬂpguﬂd of formula (IV): R5
L--)-
)-Q AR
(vil)

wherein Q, X, Y, R, R", R?, R®, R*, A, B and D are as previously defined for formula (1),
with a reagent suitable to introduce the group E such as a compound H-E. The reaction is
15 conveniently carried out in a suitable solvent, such as an aprotic solvent, e.g.

dimethylformamide, under basic conditions, for example in the presence of a base such

as potassium hydride. Suitable leaving groups represented by L include halides, such as

bromide or iodide, and methylsulphonyloxy groups.

20 A seventh process (G) according to the invention comprises carrying out a process
selected from processes (A) to (F) followed by interconversion of one or more functional
groups. Interconversion processes include processes such as oxidation, reduction,
substitution, deprotection etc., standard in the art of synthetic chemistry.

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

U— Q”XXYXA\B/D\LZ
1 "

R'R" R® R
v

30  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 (i), T in the case of compound (ili}), L{R®}YR®)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
35 bromide or iodide, and methylsulphonyloxy groups. Alternatively, an activated leaving

9



BE R RR3 R2 (1V) wherein Q X Y, Rl, Ry, R2, R3, R5, R6, A, B, D and E
are as previously defined for fornula (1), with a reagent suitable to
i ntroduce the group 124-0 such as a conpound R4- OH The reaction is
conveniently carried out in a suitable solvent, such as an al cohol 15
solvent, e.g. ethanol, under basic conditions, for exanple in the presence
of an aqueous hydroxide such as sodi um hydroxi de. Suitable |eaving groups
r epr esent gebupyL?lof tecMisleohalyipd esay tespeeraied by rastingla coresnondipg alcohol A
;ourtlh pE QAR SifsdpFpylagsoiiaciorgate aint m@nbwg'émgbmm;ftm_lmmgmupgpw tbempeund oL
ormula (3 m;eg =€ , conprises reacting a conmpoun
of formul é?s{;%.’e: ﬁ%ﬁwg%ﬁ%gh%@Y Rl, RL., -2,
K R3, A o fy s tdp a
reagent” s GoTBRTR, g BERETVRL FROHCLA D8RRI BY RRGYIA dbbaurtt
RACR5R6- Lformbar(Bddn L is a suitable |eaving group. The reaction is
conveniently carried out in a itda_glxe sal,vents such as an al cohol solvent,
e.g. ethanol, under basic conditions, anple in the presence of an
aqueous hydroxi de such as sodi um hydg ﬁ*d‘?f i tabl e 30l eavi ng groups
represented by L include halides, especially bromde or iodide. Afifth
process (E) according to the invention (fl)gr preparing a conmpound of formula
(I') wherein Z represents CH2, conprises' Feacting a conpound of formula
VI): 35
) wherein Q, X, Y, R', R", R? and R® are as previously defined for formula (i), U is as
10 previously defined for formuta (Vi) and L® represents a leaving group, with a compound
of formula H-A-B-D-L2. The reaction is conveniently carried out in a suitable solvent, such
as an aprotic solvent, e.g. dimethylformamide in the presence of a suitable catalyst, for

example a metal hydride.

15  Compounds of formula (IX) may in turn be prepared by reaction of compounds of formula
{X) with compounds of formula (XI}.

3

H Y L
U— Q—x—L* ><
R R" ;}Kié
xX) (00)]

20 wherein Q, X, Y, R', R", R? and R® are as previously defined for formula (I), U is as
previously defined for formula (VI1), L® is as previously defined for formula (iX), 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,

25
Analogously, compounds of formula (Vil) may be prepared by reaction of compounds of
formula (XiI):

R Q—X Y L?

R"R" R R
(X1

30  wherein @, X, Y, R', R", R?, R® and R* are as previously defined for formula (VI1), and L*
represents a leaving group, with a compound of formuia H-A-B-D-L. The reaction is

10



(VI) wherein Q X, Y, R, Rv, R2, R3, A, B, D and E are as previously
defined for fornmula (1), with a reagent suitable to introduce the group
RACH2, such as a compound RACHrL, 5 wherein L is a suitable |eaving group,
for exanple halide, suitably in the presence of a catalyst, for exanple a
Lewi s acid catal yst such as AICl3. A Friedel-Crafts reaction may’

accordi ngly be appropriate. A sixth process (F) according to the

i nvent i onchaenipriBpasniried outcimposwidblef sbleentulsack |ds 20caprplid selvente®ed i ng a
conpound  gimdiR/irBiHamideth ke gr¥ddnke vhesdthable Qutalst, Ir ekdimpldy melRhydide. R4, A, B
and D are as previously defined for formula (1), with a reagent swtable to

I ntroduce Cbnﬁo&{dglb@foﬁnﬁlﬂ GRiI3Raydn RIPATBE BrePardd loy rddBort SFfashipBiinds Bf fobmula
conveni entlﬁ] carried out in a’'suitable solvent, such as an aprotl c sol vent,

e.g. dPnmeRY)wilsaaiRodeds of fRIerlagdYy'c conditions, for exanple in the presence
of a base such as potassium hydride. Suitable Ieavi ng groups represented by
L i nclude halides, such as brom de or iodide, and nefhyl sul phonyl oxy
groups. 20 A sevent h pro Gl ..agcording ‘f?(hventi on conpri ses
carrying out a process selec ect ed”from proce %1 fo (F) followed by

i nterconversion of one or nore functional ér o‘hp Rnt er conver si on processes
i ncl ude processes such as ox' tion, reduction bstitution, deprotection
etc., standard in the art of 3nt hetic cheni st?( 25Conmpounds of fornul a
(II) (rer), (rv), (V) and (V) may be prepared by reaction of corrpounds of
fornul a (Mheten Q, KW RY REDRh & ent ROarexas wreviRlisly Refined for formula (1) L is as

R3, A10B @F&iudaslgrdaﬂ@ﬁj BF Rwh@b $X), gef Lhegrdsents faeaminggroly. anel rddclion i i n t he
case of copgpR gtly( | bYried ToltN it RE sGiRdR QbivERMRAER Chs( |ah| hprofid BoWERS)dF2 in the

case of C?ﬂ%ﬁ)a?n%'r fH C?n\@ thlgg_%éencé % s% Qeftalgé? %P%q] m?@ﬁhﬁnb the case of

conmpound esén eaV| n roup han L, with a
conpound of forrmula E-H or a salt o tabl e | eavi ng groups

r epr esent &Pmppunds offermuwre RIB(CHRe & Ls BCF?Ha@ §3%ﬂ3§@”@1‘ ddirha-B '%‘r"rd
met hyl1§ul KR ). Eraufiy) detkmowator vedyybe arepatsdi frem ddowr gomnpeunds by
methods familiar to those skilled in the art.

Depending on the identity of the group X, group Y, group R?, L, L% L® and L* it may be
preferable for one or more of those groups to be protected during one or more steps of

20 the synthesis of a compound of formula (I}, Suitable protecting groups are known to those
skilled in the art. Protecting groups may be any conventional protecting groups, for
example as described in “Protective Groups in Organic Synthesis” by Theodora Greene
and Peter G.M. Wuts (John Wiley and Sons Inc. 1999).

25 Enantiomeric compounds of the invention may be obtained (a) by the separation of the
components of the corresponding racemic mixture, for example, by chiral
chromatography, enzymatic resolution methods or preparing and separating suitable
diasterecisomers, (b) by direct synthesis from the appropriate chiral starting materials by
the methods described above, or {c) by methods analogous to those described above

30 using chiral reagents.

Optional conversion of a compound of formula (I) to a corresponding salt may
conveniently be effected by reaction with the appropriate acid or base. Optional
conversion of a compound of formula (I) to a corresponding solvate or other

35 physiclogically functional derivative may be effected by methods known to those skilled in
the art.
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group L2 of the Mtsunobu type may be generated by reacting a corresponding
al cohol with diisopropylazodi carboxylate and triphenyl phosphine; that

| eavi ng group may then be displaced by an anion EM + to generate the
product. 5 Conmpounds of fornula (VIII) may in turn be prepared by reaction
of conpounds of formula (1X): (1X) wherein Q X V. R, R, R2 and R3 are
as previously defined for fornmula (1), Uis as 10 previously defined for
formul a (¥bmbundsdf fBmuiaplilements uselubforithey reptongpt OR?\FQYhCC&'d@B‘?ﬁpBu‘MUC'bf

formul a HnfibBoi ol MatrikhBetsiRpedtéinasei vouthbe benedinial, yspaially édtheuteatmert ok ui t abl e

sol vent , SHGHnaRnAKAB IR AhiERS disqagrs. di methyl formani de in the presence
of a suitable cat'alyst, for exanple a netal hydride. 15 Conpounds of

formula (I X) may in turn be prepared by reaction of conpounds of formula
(X) wish Eeamuemefdnfamniatenngpaditors pnd agaiRemse disordess iﬂwhr'% the gmPQYds g R3
are as premMheuskytioddbiepsteftally borefititlefietty include disgasesrobiiegaspingtopetfached f or
formul a (Widnlas aslhd (rcR8ing afdthanimbvtet abihmatc feattidhe), oystiafigrbe, brenchitis 4
;5{’{ gglegt égﬁdirﬁ\éhr‘%ﬂigﬁﬁrﬁh’cﬁﬁﬁgi &rérﬁ@(btbbtﬂlfbti%g pEPRYER BRtdse (EOPDEGdOMt in a
presence B?Spﬁﬁg'ﬁidisirﬁsesy@grtoae ﬁﬁbgﬁ’lgﬁmﬁﬁ \{uﬁi{ibtna rr'r.f%mar{1 ﬂﬁﬁ' r?{ﬁ Eahdlisper! N the
Anal OQBUSF%FPW%BWF}&&-F]H@E“BF‘QT’O aiﬁérgere\;p zg?pqlt? or 1Pé%:gg é%\ binj A as@i?)sh of
conpounds Paifnohay nerracidosis, ) idiopalbigh aylEPRATY, fibrosisy, qun,chqaul,mqqé[y RESPATH R4 are
as previ oushitisdefq. mbelnfiadoid f arthwitis, sostedittritisainfeqtiguy @phdisepeanatic|a&®iisg gr oup,
with a compguat shifigrosdia adhAisBREEr's syhdromeagdutyarttirtis aod puestiietaijdng carri ed
gﬂm't n ff ?éﬁueg]g &, SQkY SHovitis UsTindsiif Bnd@PbRbitieulBOInH&Rinatofy Eonditions, e.g.
et al qﬁy d?\felan%te r%pt'un%d}plpcﬁa&résselﬂféﬁ/e%brgi S sk abdyRaremiedl Yaksitis! OferR¥AED! € a
‘ tenosynovitic, fibromyalgic syndrome and other inflammatory conditions associated with
ligamentous sprain and regional musculoskeletal strain, inflammatory disorders of the
gastrointestinal tract, e.g. ulcerative colitis, diverticulitis, Crohn's disease, inflammatory
bowel diseases, irritable bowel syndrome and gastritis, multiple sclerosis, systemic lupus

20 erythematosus, scleroderma, autoimmune exocrinopathy, autoimmune encephalomyelitis,
diabetes, tumor angiogenesis and metastasis, cancer including carcinoma of the breast,
colon, rectum, iung, kidney, ovary, stomach, uterus, pancreas, liver, oral, laryngeal and
prostate, melanoma, acute and chronic leukemia, periodontal disease, neurodegenerafive
disease, Alzheimer's disease, Parkinson’s disease, epilepsy, muscle degeneration,

25  inguinal hemia, retinal degeneration, diabetic retinopathy, macular degeneration, ocular
inflammation, bone resorption diseases, osteoporosis, osteopetrosis, graft vs. haost
reaction, allograft rejections, sepsis, endotoxemia, toxic shock syndrome, tubercuiosis,
usual interstitial and cryptogenic organizing pneumonia, bacterial meningitis, systemic
cachexia, cachexia secondary to infection or malignancy, cachexia secondary to acquired

30  immune deficiency syndrome (AIDS), malaria, leprosy, leishmaniasis, Lyme disease,
glomerulonephritis, glomerulosclerosis, renat fibrosis, liver fibrosis, pancreatitis, hepatitis,
endometriosis, pain, e.g. that associated with inflammation and/or trauma, inflammatory
diseases of the skin, e.g. dermatitis, dermatosis, skin ulcers, psoriasis, eczema, systemic
vasculitis, vascular dementia, thrombosis, atherosclerosis, restenosis, reperfusion injury,

35 plague calcification, myocarditis, aneurysm, stroke, pulmonary hypertension, left
ventricular remodeling and heart failure.

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

40
It wilt be appreciated by those skilled in the art that reference herein to treatment extends
to prophylaxis as well as the treatment of established conditions.
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Compounds of fornula (XI1) may in turn be prepared by reaction of conpounds
of fornmula 5(XI11) with conpounds of formula (XIV): (XLTT)(XI'V) wherein
Q X VY, R, R.., R, R3 and R4 are as previously defined for forrmula (I)
L3 is as 10 previously defined for formula (XI1), and L4 represents a

| eavi ng group. The reaction is conveniently carried out in a suitable

sol vent, such as an aprotic solvent, e.g. tetrahydrofuran in the presence
of a suit ghte isthuabisided on faxenpdpectof et iaventignl a icdwpound ocCiampdlardidor of

formul a RAB(SGIDcalfdockptalié dehlatidGBRBokusetd fiddicine HE, H A-B-D-L2, 15 (X),
(X)), (XiI1) and (XIV) are known or nmay be prepared from known conpounds by

met hods fgmliar to those skilled in. I i ' tity of
t he groupz}"k‘;—'or 'P%&%awﬁheéﬁﬁﬁﬁk(&fz‘,he I'_n,ve'q Rhtl?'@'% léanL Qgt?% l&g ogg CBE'E?den(raqﬁl e for
one or Snof@myR ¢hefsa PRYielpecaly ages Sﬁl’fvéﬁ"edﬁ‘ﬂeﬁg%ﬁg ﬁ?"ﬁ%?té"es ePs of 20
t he synt hesadicagintfortherperimeniorf inflammalosy ganylitions griagiairemppedisRida g gr oups are
known to those skilled in the art. Protecting groups nmay be any

convent i ongh fEHhaE BCditeRGtIE S4pRSH thdrlis sradel £mathodéxrdhé beaiment of Bhatmesot i ve
Groups in 4 it Cs dgkgg dihg R Threodetsine @ERA ARGImRRINGT disard4r Mke (John
Wiey gnd Sone 100 d398). a0 IROL I ONBELS GATRAUASOGhid il Sk mey be
obt ai néd (' _”B"f?’%?%éﬁ’ar%*t?oﬁ' the c? on s Of the cor andi ng
racem c niskPigFteAn §MSFIVE,BIPINE OF B FORRRYY | © E%P’Hﬁg( >o°draa'b’?¥§',°'°8ﬁ9'{¥§§$‘i gna

r esol ut i orferreatMethsrest. preparing and separating suitabl e diastereoisomers,
(b) by direct synthesis fromthe appropriate chiral starting materials by
the met hodmed@apbirtehcatiamg. to te in0ntiby naptbacidsnuied fyadmirisiratidromeangiescr i bed
?P;)vfoﬁgucsdgﬁ%n%{ ﬁ%} aﬁ@mqlltﬁ\teﬁﬁmmue\@a@buss efys%sswmgm o scdp6 Emmaaam_eanf \(I)M_r {nﬁl a
t he appropC ngéwoiéiéf?%rn?@%sae@ 'ﬁ{angﬁﬁﬁve(r”sﬁroﬁ 6'?%%63 '8 oéﬁ%ﬁé :gf ormul a
(1) to a CBAYRINpIRIPHGOgRNVat’e ra@?,hgp §§5h‘gfsrﬁ8ﬁ90@?yé§f {e yu%%ctePongl

deri vat i vedilHen}s oecagtefeect ed by net hods known to those skilled in

20 There is also provided a process for preparing such a pharmaceutical formulation which
comprises mixing the ingredients.

The compounds according to the invention may, for example, be formulated for oral,
inhaled, intranasal, topical, buccal, parenteral or rectal administration, preferably for oral
25  administration.

Tablets and capsules for oral administration may contain conventional excipients such as
binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of
starch, cellulose or polyvinyl pyrrolidone; fillers, for example, lactose, microcrystaliine
30 cellulose, sugar, maize- starch, calcium phosphate or sorbitol; lubricants, for example,
magnesium stearate, stearic acid, tale, polyethylene glycol or silica; disintegrants, for
example, potato starch, croscarmellose sodium or sodium starch glycollate; or wetting
agents such as sodium lauryt sulphate. The tablets may be coated according to methods
well known in the art. Oral liquid preparations may be in the form of, for example, aqueous
35 or oily suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry
product for constitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for example,
sorbitol syrup, methyl cellulose, glucose/sugar syrup, gelatin, hydroxymethyl cellulose,
carboxymethyl cellulose, aluminium stearate gel or hydrogenated edible fats; emulsifying
40  agents, for example, lecithin, sorbitan mono-oleate or acacia; non-agueous vehicles
(which may include edible oils), for example almond oil, fractionated coconut oil, oily
esters, propylene glycol or ethyl alcohol; or preservatives, for example, methyl or propyl p-
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the art. Conpounds of fornmula (1) may be useful for the treatnent of any
conditions in which inhibition of matrix netall oproteinase woul d be
beneficial, especially in the treatnment of inflamuatory di seases and

aut oi nmune di sorders. 5 Exanples of inflammatory conditions and aut oi nune
di sorders in which the conpounds of the invention have potentially
beneficial effects include diseases of the respiratory tract such as asthnma
(i ncl udi ndyerokybenamaidsn du cedvicastiimdhe crrersiations N3y alges coniain | Bifigsissits,

bronchi ti $ia{duind, tdicoGnhgeahidmn swedEmiNTigdnissp.g. sanonl) @s apsbpriatd.i ve pul nonary

di sease (CORD), adult respiratory distress syndrome (ARDS), chronic

pul monary 4 nf | i riolt ] e I r

i ampet G4 PR eafing v en@fiol RRE, A ERRLA 28 *qﬁrﬂt"“&swcosi S,
pul nonary © oga%sq”gr,"eitﬂf”b @151 %€ 25 1 TRDR e ﬁagc?b&us, B’F’%#_T"éﬁé%ﬂ’f fary
dyspl asi a,exarplrbe famulated. with énedusPes &F (Y ihase Wigstheoasdition; ef suitablit ect i ous
arthriti s thigsningatgetingr erulsifyirg, stabdigings idispersinbr isyspendingiband/er geletiingt i s,
Reiter's syassonme, gouty arthritis and prosthetic joint failure, gout,
acute synovitis, spondylitis and non-articular inflammatory conditions,

e 0. I NYRGSHAY PIHNGEER Wt AR SRR NP AP wiflirbdontidi A0 BBniaflUr ST t1 S,
tendonitis, tenosynovi.rjc, fibr _a,? I.C rone andtso el Ll Iam"{satory
condi t 1 on@"a S BEIETR TG RopT AR 0g 29e iy SiShSding 2Shr. slshrendlia sBE ol o1 a
strain, i APCKERIPEERERNIS A SHIPHEOSIBAISt hReYJR-L 3% AN 3 gPenvatyet | e. g.
ulcerative colitis, diverticulitis, Crohn's disease, inflammtory bowel

di seases, Hor utadlaeminsiatiors fhedsomppsitionds mag ttakiet the, fommu lof itgbliess sclleeemgEss,

syst emisC |isvvmateddin @bave ARl manter. SCl er oder ma, aut oi nmune exocr i nopat hy,
aut oi nmune encephal onmyelitis, diabetes, tunmor angi ogenesis and netastasis,

cancer including cafcino f the, br X J, on o} .l un j dney,
ovary, st orP&g‘f?{’%ﬁP’éC{SdE?y gﬁﬂ%?ég@ju;aﬁ?‘ggESU%P(raglltf)?'ef’aér@'n%%a@m%8&3?*3@ %t e,

mel anoma, SHEPRSEON PESLFHUEHPE CI0B REYRT & OB IEER%al  di sease,

neur odegener ati ve di sease, Al zheiner's disease, Parkinson's disease,

epi | epry, Thascdrepabagernecatingrtp B8 invegtiom ahayhelsni e, formtiiated| fod gmpeanderalt | on,
di abeti c rgfliMeRAbMYy baBSHedtonthe geMALAIS NfUsioMant By bepresdr ih @nit diaene
resorpti 0%%,5‘&%5&%%%%'[5%9%9,5%?5, SAISRRA iRRkiSns OF GEHilliPsyriRges of RAct i on,
allograft [ %t—%gésel r? “?dne?se\giﬁ'ltg a %I‘e%)éﬁlmi\%’ Tﬁ@édn@o%ﬁ\gﬁskmgy ﬁd}é O forms.

t uber cul osri“é, v} uam s ers |Q| a n ,crgpt ogenl or%am Z1.n %)ne honi a,
bacteri al 3RetRHGNT iSYSPEEFISPS (A EMUFIE IR UUSPHE FERPLEEY 88?15[3'?'39 '(?nbjﬁ?aé’cti on or
nal i gnincysentsi frexiiatose agmidia sycht as aptoxidands. Inffermaniinigebipt peants, ard/eldr one
(Al DS), mabaicityeadjustipy egents. | Aiteshatinely abe sictiveyingredientgnaiehe il powsieufoondghriti s,
gl omer ul osgnetit@hSwith £8atabEiveniag] 6. steN@rpyfddenase vatgpaetsreakse.t The dry
hepatitis, s RASUIBLELIRSISy b Prdbardd: 18 filfriddd sRARGDWAL LSSty ik irdavigaki on
and/or t r aslfgm?( c&'ﬁ'efu{ué’j}ww)ﬁlp(ng?é SiEfE $8iufldn éééﬁtic,say fhto &acH 'cogtgrngpﬁﬁotﬂ'e%ze-
dermat gosi s, Ski'n ulCers,” psoriasis, eczenma, Ssystemc vasculitis, vascul ar
denment$%, 4WPnbosis, atherosclerosis, restenosis, reperfusion injury,

35pl aque calcification, nyocarditis, aneurysm stroke, pul nonary

‘hypert ensi T, phafracauding!r ¢amdcaitionse soctedinghdo dhel invsatian fmay| alse beDisadaipes of
princi pal ddnitedaiet withothediaerapiliic agehts, bl exommpleany-irdiasweases agdntd (sech as
respirat or yrfidodtefoiRN@.d. AltitlaSorRNStopiBsas!| BiciotHeRRBERS dipBiohkte nbetdSone

appr ech At eflidie | A0RthoRihk dc8HIE of BRadlohiak g NSADEIERC Codiih Sfddoficdie cat ment
extendS to op% ag‘_ls E@E%P{} i?s tI lg? r eat ment ‘sgf @%ﬁ | shed Cl itions.
There is tPRESCHIUOHUR. BRES Piiplate, cukobieht 2BPoRTRs IR AANARORSE RS und of
formul a (1iphigitorg tpyRipse gnd glastare (phiRERrepteAdP diein AMAGODiE!st Feradeposingr2aise i n
medi ci ne. agohistsdx @ rixpta edrametdie cgantpelstciofast saimetarp nsdlamelh deranotesolpr ovi ded
t he use of feaote@nourRebutdindfandnehis (Heyeobr oa phiptecleoggeas | (¢.gacnelpbtas) e

deri vagg veadipsigof for the manufacture of a nedicament for the treatnment of
i nfl ammatory condi tions or autoi nmune di sorders.

it will be appreciated that when the compounds of the present invention are administered

in combination with other therapeutic agents normally administered by the inhaled or

14



In a further or alternative aspect there is provided a nethod for the
treatnent of a human or ani mal subject suffering fromor susceptible to an
aut oi nmune di sorder or an 10 inflammatory condition which nethod conprises
adm nistering to said human or ani mal subject an effective anbunt of a
conmpound of forrmula (I) or a physiologically functional derivative thereof.
The conpounds according to the invention may be fornul ated for

admi ni st riatrarasal putgnihal Hecrepyint E*Fﬁrmwt‘caéﬁﬂmf’?%“qnd'{?@h?‘? giminstsest By e al so

i ncl udes WelidHalkdidr ntrB24aEropfRar maceuti cal conpositions conprising a conpound
of formula (1) or a physiologically acceptable derivative thereof together,
if desirable, with one or nore physiologically acceptable diluents or

carri ers. Cafpherde dofsthal iscertivovnale dorvepieattyess ddprinigiessgdaini argounts of, afor

phar mag eutilie, foosme! ARG VHYdE veRBIRrdfer@bly 0. Xid25 ibikgitndy edigathnmre  The
conpounds RESQY |§’b%9t taf?ng}ntbebéd}v\ﬁaéﬂtO"th% biGHds G%A TR Qwerbﬁ'lof'@ﬂﬁH'oﬁE@d for
oral, in % f(g be i %g i et to| dogeg preggé 8(5‘}&%195 I etﬁetp@l\d on

admi ni st r 8% ?I ﬁ%f’%?'}j Py Or Or Al at et s rand apsul es
For or al | rAGHI26P CahoR Sriip RAIRR VAR Gt © %#3@*?5%1 P case and "br nai ng
agents, fwil u#mi?ﬂ/be§Vh%éi§0ratlfﬁtqfﬁ‘eﬁféﬂ%ﬁﬁtﬁhys§@ﬂbl tol, tragacanth, mucil age
of stapch, cellulose or polyvinyl pyrrolidone;-fillers, for exanple,

| act ose, NbCforigsiyGitaldicte 3@ eflebiel Ositen augmiipounadiaeerdistjatocthe praseit um

phosphat elngénﬁﬁr@écin%lstelle'dtﬂ lh@%ﬁé\% mérﬁbn&i‘@eﬁ@'r& efBgnesi um stearate, stearic
acid, talc, polyethylene glycol or silica; disi nt egrants for exanpl e,

potato st rch carpel |l ose so sodi rch ol | at.

wetting a QWPQU‘E{%‘% the '@Bﬂloﬂrﬁ’?yag? &%mt%‘{fr’ g afhv yt"éﬁfgcé%‘g nr?ﬁ))"'tﬁeth%oat ed
accor dp ngfallewirg@p®ys wel | known in the art. oal i qui d preparations may be
in the foffhe dfigreéeent perdidpIsabstratpuesedsn 3% HMRYI2 pssaydp EAY-GlySro-sel-Gih ons,

emul si ons e PhePR-AE-LOETAMRS,), WieretBAMD epprseste rdadebxgiomschity, andOTAMRA f or
consti t ut 'réyﬂeééﬂn{she%&ﬁ BbJRHIRET MNP 2RhRIWS BbGAR (RRI0SS 105268) Prstéin| | qui d
ngpgr a;;)ﬁ:%? esor 5%8 @'S&%#:EPW‘?&?H Blu@?ﬂ?&ds‘éﬁ l=,l§§ yescﬁfg%ﬁ&ﬂpﬂ@d agents,
gel at éﬁ 9'8’!’%( ?r‘aﬁ' na%'gnéjﬁf’ﬁtgng %'fg( r{eh Y 21?qrﬁ?03e B r%ﬁ H‘gﬁm
stearate @ipides mFﬁwﬁ wgfeﬁatneﬂu@upmcédwp nio.AAFR% TeRp Ry Abe ‘ab%ieéc NS

exanpl e, beciremhiim, NNE-biandnblacmrsualee 38ewel piaessi eachnwell £q0lébe 2 cl es
(whi ch rrayulnmtel,ldemachnbﬂ'rm @ind 9)001100 ulbishitploe iRSGIVIHBRES, fH A8t 150matit ed
coconut OiNacl,gblmv €atR! $ uMUrARYD.€ M CHXPS! arfdr2 BLONSO 2PELITME conedl wells

br eseakallc oY rtoornnmrﬂphsgaw@tcbwoz %u%?@)éhe&ed b %ﬁﬁ@wpagaaﬁsr@sth@r sorbi c

aci d par a tal n ol ouring
and/ or s 'lg.' clagseeﬁtg?%vg Oé%y n%m: fg Sn)S %Ect'% téa?e’ %nt:ubaa Qe ) lgl%%ﬁq
according Qrﬁpqrrﬁgre, RUSRP i B fhsp usprhed b%(t,nﬁ ﬁg‘g&“agl ﬁ" 0 ated as
5 creans, Pyedust foghatiomdmeachowell l@ﬂu@ﬁ@ewy geaguring dledigesanas “ﬁatad%oie%h
conposi t i @esicetAchaast.e XEep bxcitbéonf wavaldrgtre s eett & 430 allcodsthereramisipnbase

with tshe aEdbbhghisE309M. tishvaluehiveleasbitahad tgairdticalgulatriiithe péreér ghhibition
stabi |'i si ngyy AbSHERHHIRY cortdRPRBA (8= 1RRALRE29@1068)), WBeRIST the mean of
| the positive controls, and C2 is the mean of the negative controls), then fitting the %l vs.
inhibitor concentration [I] data to: %I=A+{(B-A)/(1+((C/[I]*D))), where A is the lower
asymptote, B is the upper asymptote, C is the IC50 value, and D is the slope factor. When

35 tested in this assay, compounds of Exampies 1 to 12 had IC50s below 100 micromaolar.

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

40  General Experimental Details

L.C/MS data were obtained under the following conditions:
15



10Lotions may be fornulated with an aqueous or oily base and will in
general also contain one or nore enul sifying agents, stabilising agents,
di spersi ng agents, suspending agents, thickening agents, or col ouring
agents. They may al so contain a preservative. For buccal

adm nistration the conpositions may take the formof tablets or |ozenges
15formul ated in conventional manner. The conpounds nay al so be fornul ated
as supposi t or i eeluma: H3cresAGHIMIthgurdBieRtY8nal suppository bases such as
cocoa butter, Of QRIS 3glGeri des. 20 The conpounds according to the
invention may also be fornul ated for parenteral adm nistration by bol us

i nj ection or* cHRCHFLGRIEME PHlsi on and may be presented in unit dose form
for instance agempmoul es, vials, small volune infusions or pre-filled
syringes, or in nulti-dose containers with an added preservative. The
conposPt i ons nly ReipconsiGanpes 1L 33880l uti ons, suspensions, or enul sions in

aqueous or non-aqueous vehicles, and may 25 contain formulatory agents such

s or. queot s, and ! _ atory agent s
Soenls  MSPRRRLT: | oA £ RorRE A ARG ARG AMAE! ©OnL S Y Al uSting

agents. el'y active edi. ept,

constitution with & V%%Tﬂt@'wiém%‘#%gkgﬁb?ﬂ?? erile, pyrogen-free water,
before use. The dry solid presentation may be prepared by filling a sterile
powder as&vbdient: |y iTime i ndi viAlbal sterile &3mtainers or by filling a
sterile solution asempi cally impo each cont @ ner and freeze- 30drying. The
phar maceuti cal conp@sigti ons acggrding to theg invention may also be used in
conbi nation with ota%b therapgutic agents, f,gp exanple anti-inflammatory
agents (such as corti%Psteroi s (e.qg. qutiqgﬁone pr opi onat e,

becl onet hasone dipré onat e, nmet asone 35 fUfoate, triantinol one acetonide
or budesoni de) or NSA%s (e.g.1%o0di um cromp@ ycate, nedocroni| sodium
PDE-4 inhibitors, |eukotriene antagonists, CCR-3 antagonists, |NDS
inhibitors, tryptase and el astase inhibitors, beta-2 integrin antagonists
and ad@noSHNMR2§peRE2 Wi Dhlairdd REAED R CHE BOBICkSIRNREFoshMUOHragtsiel§ alopet er ol
sal but anolg etﬁéﬂﬁﬁﬁéﬁl’ fenoterol or terbutaline and salts thereof) or
antiinfecthe gents (e.g. antibiotics, 40antivirals). It will be

appreci ated that when the conpounds of the present inventjon are

admi ni st el @MPI conbi natI-BRNSIVHTYIot- B! Sidxealps ity o-2fdsRidohsy elhyhA-

adni ni st efgdrokypentancic atidl ed or i ntranasal route, that the resultant

phar ma&eut i cal conposition nmay be adm ni stered by the inhaled or intranasal
route. Conmpounds of the invention may cony&nkently be adm nistered in
anounts of, for 5 exanple, 0.01 to00ngl+ wei ght, preferably 0.1 to
25 ng/ kg body wei ght, nore prefe o 5ny/ kg body weight,. The
conpounds nay be given nore 0 be equivalent to the total
dai |y dose. The precise dose of courge depend on the age and condition
of the patient and the particular route of ®dmnistration chosen and w ||
ultimately be at the discretion of the atte t physici an.

Q

Potassium: phthalimide (8.8 mg, 60 umol) was added in one portion to a stirred soiution of
1,1-dimethylethyl 5-(4-biphenylyl)-3-({[4-(methyloxy)phenyllmethyi}oxy)-2-{2-
20 ({(methylsuifonyl} oxyjethyl}pentancate (28.4 mg, 50 pmol) in dimethylformamide (0.5 mL)
under nitrogen at room temperature. The resulting solution was heated at 80 °C for 1 h
45 min then cooled to room temperature. The volatiles were evaporated and the residue
taken up in dichloromethane (0.5 mbL). Trifloroacetic acid (0.5 mlL) was added in one
portion and the resulting solution stirred for 1 h at room temperature. The volatiles were
25 evaporated and the residue purified by mass directed auto-preparative HPL.C to give the
title compound as a white solid (6.0 mg, 27%). LC/MS: 3.43 min; z/e 444, caled (M+1)
444. 'H NMR (400 MHz: CDCl): 7.85 (2H), 7.70 (2H), 7.55 (1H), 7.50 (1H), 7.45 (2H),

16



10 No toxicol ogical effects are expected when a conpound according to the
present invention is adm nistered in the above nentioned dose range.
Conmpounds of the invention nmay be tested for in vitro activity in
accordance with the 15foll ow ng assay. The fluorescent peptide substrate
used in the MW-12 assay is FAM d y-Pro-Leu-d yLeu-Phe- Al a- Arg- Lys( TAVRA) ,
where FAM represents carboxyfl uorescein, and TAMRA represents

t et r aret hyl3otitidaii2h ¢4H)\VBE@H),R.28 {1H), . toftH).i2-§a(Hd) a3e41H08026H)). bPOt ei n was
expressedH). E. coli in the formof insoluble inclusion bodies & stored in
concentrated 20 sol ution under denaturing conditions (8M guanidine

hydr ochl ogl delye EQ.Zy%i@@g%&l%ﬂg&-@ﬂ%{@%h&ﬁz,B-(?delb-i3f6—(ﬁi1§d}bp|9){mﬂin[eCt

dilution ifn S rea reactions are run 1 n NUNC brand

bl ack,équé%ﬁﬂg‘?fﬁ%?‘l’ta‘bq’%?%%, ‘each wel|l containing 2 uM substrate, 20 nM
enzynme, and 0.001-100 uMinhibitor, in 50 w. HEPES, pH 7.5, 150 nmM NaCl, 10
mMv Cad 2, 1 uM ZnAc, 0.6 mM CHAPS, and 208D BO. Postitive control wells 25
contain no inhibitor. Negative copf e e effected by either

pre-di spensi ng the EDTA guenc 3 or by omting enyne. Reactions
are incubated at anbient te ature for 120lmn, then quenched by the
addi tion of 15uL of 100nmM EDj Pr oduct f?)g:w%{ 0N in each well is
gquantified by neasuring flourescense with ecul ar Devi ces Acquest. The
excitation wavel ength is set at 485 nM and e emm sion 30 wavel enght is
530 nM 1C50 val ues were obtained by first cal culating the percent

i nhi bi ti orddited Bt areasdlogonbirfiction sepes@Nbrexainpl 1. AC/MS: 2.96 min; Ze 423,

100* ( kp( 1-05533(,@%&%_)), where C is the nmean of the positive controls, and
C2 is the nean of the negative controls), then fitting the % vs. inhibitor

~concentratjon [I] data_to: 1=A+((B- +((CE1]12D)) . re Ais the

| ower asy:'r:'lﬂf’"('S‘PL"", E s5a ?'ﬁ@e'lﬂ)%élr Bl '?)542“8?1'"%{*}%'&%ﬁéox}’é%‘bd'@gf@gﬂm}fﬁ]a Dis
t he sl ope 1{46tvbethyilpratangicagidsted in this assay, conpounds of Exanples 1 to
12 had 1C50s bel ow 100 micronolar. The invention may be illustrated by
reference to the follow ng exanpl es, whicff’ sfould not be construed as a
limtation thereto: 40CGeneral Expgrtpemni.a ctqd | s LC/ M5 data were obtai ned
under the follow ng conditions; 3.3cmx 4.6mm I D, 3um ABZ+PLUS
Flow Rate: 3ml/mn |Injectio

enp: RT 5 UV Detection Range:
215 to 330nm

15 o

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

20 Example 4; 5-(4'-Acetylbiphenyl-4-yl)-3-hydroxy-2-{2-(3-methyl-2,4-dioxo-3,4-
dihydropyrimidin-1(2H)-yl)ethyi]pentanoic acid

25 A solution of 3-hydroxy-5-(4-iodophenyl)-2-[2-(3-methyl-2,4-dioxo-3,4-dihydro-1(2H)-
pyrimidinyl)ethyl]pentanocic acid (10 mg, 21 pmol) in dimethyiformamide (0.5 mL) was

17



Solvents: A: 0.1% Formic Acid + 10mvbl ar Anmobni um Acetate. B: 95%
Acetonitrile + 0.05% Formc Acid G adient: Ti neAYB% 0. 00 100 0 0.70 100 O
4.20 0 100 5.30 0 100 5.50 100 O

added in one portion to a mixture of p-acetylbenzeneboronic acid (4.0 mg, 25 pmol) and
fibrecat FC1001 {2.71% Pd; 8.3 mg, 2.0 umol) in a Smith microwave reaction vial.
Aqueous sodium carbonate solution (1.0 M; 53 plL, 53 pmol) was added and the vial
capped. The crude reaction mixture was heated at 150 °C for 15 min using a Smith
5  Synthesiser microwave reactor. On cooling the vial was opened and the contents filtered
through a Whatman 5 pM filter tube, washing the filter cake with methanot {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 (6.0 mg, 61 %) as a white
solid. LC/MS: 2.82 min; z/e 465, calcd (M+1) 465. H NMR (400 MHz: DMSO-d;): 8.00
10 (2H), 7.80 (2H), 7.60 (4H), 7.30 (2H), 6.65 (1H), 3.70 (3H), 3.10 (3H). 2.80 (1H), 2.60
(2H), 2.30 (1H), 1.85 (2H), 1.60 (1H).

Example 5: 3-Hydroxy-2-[2-(3-methyl-2 4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)ethyl}-5-(4-
pyrimidin-5-yiphenyl)pentanoic acid

15
Prepared by an analogous reaction sequence to example 4. LC/MS: 2.27 min; z/e 425,
calcd (M+1) 425.
20
Example 6: 3-Hydroxy-2-[2-(3-methy}-2,4-dioxo-3,4-dihydropyrimidin-1(2H)-yl)ethyl]-5-[4'-
(triflucromethoxy)biphenyl-4-ylipentanoic acid
OH ©
OH
|
0
P+ o
F
25

Prepared by an analogous reaction sequence to example 4. LC/MS: 3.28 min; z/e 508,
calcd (M+1) 508.

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

18



10 I HNVMR spectra were obtained at 400 MHz on a Bruker-Spectrospin

U trashield 400 spectrophotoneter.

Exanpl el: 5- Bi phenyl - 4-y1-212- (1, 3-di oxo- 1, 3-di hydro- 2H i soi ndol- 2- ypet hy11-
3- hydroxypentanoic acid 15 OH O Potassi um phthalimde (8.8 ng, 60 grnol)
was added in one portion to a stirred solution of 1,1-d

i met hyl et hyl 5- (4- bi phenyl y1) - 3- ({[ 4- (net hyl oxy) phenyl ] met hyl } oxy) -2-{2- 20
[ (net hyl sul fonyl ) oxyl et hyl } pentanoate (28.4 , 50 pnol) in

di met hyl f ormam de (0.5 nli) under nltroqu at ryom tenperature. The
resulting solution was heated at 80 C fpr 1 h then cooled to room
tenperature. The volatiles were evapordiegd ar esi due taken up in

di chl oronet hane (0.5 nlL). Triflorgaceticlacid (0.5 nL) was added in one
portion and the resulting i tirfed®™or 1 h at roomtenperature. The
vol atil es were 25 evapor a ‘ € residue purified by mass directed

aut o-preparative HPLC to ‘give .he title conpound as a white solid (6.0 ng,
27% . LC/ VM5 3.43 mn; zIe 444, cal cd (M) 444 1H NWVR (400 MHz: CDCl 3):

7.85 (2 7.70 1 50 30 (1 7.25
(4H), (3H235% 3H)5°'U§°f95 PiLH) Z-éf )7%%%?4)1 3- %AYQE%%H soi °'2%VF%91 a3y I@%ﬁ) 1.90
(2H). 5 ieSaphphd pentancic acid {25 mg, 50 pmol) in dlmethylformamlde (1. 0 mL) was added in
5- Bi pheny loné- pottic- thyedmoduye 2f fiznéSunamhtibréhiccacdd iioms, B0 diriol) cnd pipreicati di n51( 2
H-yl)et hy#dmmt(anmcmczcd g1 50 pmol) in Rr epth aficloyaan reseabrogialis Oseiamt | on
Sequence L Qrt50Ra1EP{48.01mg 4% 8 diBd aM€ 2 Jial A&l CarHeMirdde feddtionExanpl e
- Bl PheNinire x,;s Radl adst%b & hé%mg RY bstnifh Sritheisdr AicthvivdraR¥g,! m di n-
10 On cooling the vial was opened and the contents partitioned between
methanol/dichloromethane (10:90; 10 mL) and aqueous hydrochloric acid solution (2.0 M;
10 mL). The organic phase was separated and filtered through a Whatman § 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
15  to give the titfe compound (3.0 mg, 12%) as a pale yellow solid. LC/MS: 3.69 min; z/e 484,
calcd (M+1) 484. 'H NMR (400 MHz: DMSO-dg): 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).

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

0 [
F——]—F
F

25 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
30

19



1(2H) -yl )ethyl Jpentanoic acid OH 0 15 Prepared by an anal ogous reaction
sequence to exanple 1. LOMs: 2.98 min; W 423, calcd (Mtl) 423.

20Exanpl e4: 5- (4' - Acet yl bi pheny1-4-y1) - 3- hydroxy-2-[2-(3-nmethyl-2, 4-di oxo- 3,
4- di hydropyrimdin-1(2H)-ypethyl]pentanoic acid OH 0 25A sol ution of

3- hydr oxy- 5- (4-i odophenyl) - 242- ( 3- net hy1- 2, 4- di oxo- 3, 4-di hydr o- 1( 2H) -
pyrimdinyl)ethyl]pentanoic acid (10 ny, 21 p. nDI) i n di net hyl f or mam de
(0.5 nm) was 17 added in one portion {Q a m Xt ure of

p-acetyl benzeneboronic acid (4.0 ng, 23 |ino anhd br ecat FC1001 (2. 71% Pd;
8.3 nmg, 2.0 innol) in a Smth mcroware e Aqueous sodi um
carbonate solution (1.0 M 53 .L s added and the vial capped.
The crude reaction mxture was h ¢ £50 C for 15 nin using a Smth 5
Synt hesi ser m crowave react g eool ing the vial was opened and the
contents filtered through a atman 5 uMfilter tube, washing the filter
cake with nmethanol (2x1 n). “The filtrate was evaporated and the resulting
residue was purified using mass directed auto-preparative reverse phase
HPLC to give the title conmpound (6.0 ng, 61 %9 as a white solid. LC Ms:
2.82 mn; Mép#ted by aalapdiogddslieadtoh setidibiRtd dinddz . LOMIO3ME) minBz8%900

Exanpl e 5 calcd (M+1) 490, ) ) L
3- Hydr?y 212-(3-met hyl - 2, 4- di oxo- 3, 4-di hydropyri m di n-1( 2H) - ypet hyl ] - 5- (4-

pyrim Bxatngie SRR RL BBl Rer a2 Y 3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl-
3-hydroxypentanoic acid

0
OH
N
O o oH ©
NF

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

10

Example 11: 5-(4-Acetylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
15  3-hydroxypentanoic acid

he
$

Prepared by an analogous reaction sequence to example 7. LC/MS: 3.28 min; z/e 488,
20 calcd (M+1) 486.

Example 12: 2-[2-(1,3-Dioxo-1,3-dihydro-2H-iscindol-2-yl)ethyl]-3-hydroxy-5-(4-pyrimidin-
S-ylphenyl)pentanoic acid

20



Prepared by an anal ogous reaction sequence to exanple 4. LCOMs: 2.27 mn;
We 425, calcd (M1) 425. Exanple 6:

3- Hydr oxy-212- ( 3- et hyl - 2, 4- di oxo- 3, 4-di hydropyri m di n- 1( 2H) - ypet hyl ] - 544" -
(trifluoromethoxy)bi phenyl-4-ylipentanoic acid OH 0 Prepared by an

anal ogous reaction sequence to exanple 4. LC/Ms: 3.28 mn; W 506, calcd
(Mm+1) 506. Exanple 7:

514- ( 1- Benzof ur an- 2- yOpheny11-2-[ 2- (1, 3-di 0X0- 1, 3-di hydro- 2H i soi ndol- 2-

30ypet hyl] - 3- hydr oxypent anoi ¢ aci d
Asol uti onof 242- (1, 3-di oxo-1, 3-di hydro- 2H-1i 2-yfl ethyl]-3-hydroxy-5-(
P

4- 5 iodophenyl) pentanoic acid (25 ngg 50 n di methyl formam de (1.0
m.) was added in one portion to a m xtiye’ ofy - benzof uran-2-yl boronic acid
(11 nmg, 70 urnol) and fibrecat Fc106% (4.71%Pd; 20 ng, 5.0 jtrmol) in a
Smth mcrowave reaction vial. S arbenate (41.0 ng, 125 unol) was
added and the vial capped. The grude reaction m xture was heated at 150 C
for 15 min using a Smth Syﬁfq-si er mcrowave reactor. 10 On cooling the
vial was opened and the co pt s partitioned between

met hanol / di chl or omet hane (10:90; 10 nL) and aqueous hydrochloric acid
solution (2.0 M 10 nlL). The organi c phase was separated_and fiItE ed
t hrough a Seaby 8" @nAPgaus treactien, BRAVERERs I FIgMPIse” TG Mar Z'Zﬁlirén'vﬁ/ ¢ A%%ret hanol
(2x1 nb). cake (Mi1)Hddbt e was evaporated and the resulting residue was
purified using nmass directed auto-preparative reverse phase HPLC 15 to give
the titl e g@iRetiaE 1t 3-SroRBmethgifiprRayia pale yellow solid. LOMs: 3.69 mn
ile 484, calcd (M+rl) 484. 1H Nﬁ)(400 MHz: DMVbO-r/6): 7.80 (6H), 7.65 (2H)
7.30 (5H), 3.65 (1H), 3.60 (2H), 2.75 2.55 (1H), 2.40 (1H mgjor),
2.25 (1H minor), 1.85 (2H), 1.65 (2H) Br

20Exanpl e8: 212- (1, 3- Doxo- 1, 3-di hye
(trifluoromethoxy)bi phenyl -4-yl]
reacti on sequence to exanple 7.

10

'A\‘ .

soi ndol- 2-yDet hyl | - 3- hydr oxy-544' - -
anoic acid 25Prepared by an anal ogous
3.72 min; z/e 528, calcd (Mrl) 528.

Carbon tetrabromide (8.99 g, 27.1 mmol) and triphenyl phosphine (7.11 g, 27.1 mmol)
were added to a stirred solution of biphenyi-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

15 pressure. The residue was purified by column chromatography on sitica get (1:20 diethyl
ether: cyclohexane) to give the title compound (6.37g, 95%) as a white solid. "H NMR
(400 MHz: CDCl3): 7.6 (4 H), 7.45 (4 H), 7.35 (1 H), 4.55 (2 H).

Intermediate 2: 5-Biphenyl-4-yl-3-oxo-pentanoic acid teri-butyl ester
O 0 J<
g i

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
25 (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-bromemethyl-biphenyl (Intermediate 1,
3.00g, 12.2 mmol) in tetrahydrofuran (6 mL) was added dropwise over 10 minutes and the

20
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Exanpl e9: 242- (1, 3- Di oxo- 1, 3-di hydr o- 2H-i soi ndol - 2- ypet hyl ] - 3- hydr oxy- 514" -
(met hyl t hi o) bi pheny1-4-yl | pentanoic acid 30 Prepared by an anal ogous

reaction sequence to exanple 7. LU MS: 3.61 min; W 490, calcd (M1) 490.
Exanpl e 10:

5- (4l - Gyanobi pheny1-4-y1)-212- (1, 3-di oxo- 1, 3-di hydr o- 2H i soi ndol- 2- ypet hyl |

3- hydroxypentanoic acid Prepared by an anal ogous .reaction sequence to
exanpl e 7 resullinySolulergstireil mt 0 9@ faralcd w@d\llm?}:hlg@gamd (15 m@)l‘%?%;ﬂ ed;q -

5- (41 - Acetiydrbinp loeuy Tedotiy mdxdrd-wab e3tratitekoitl d@thl étherr(3x3BHmLs Ghe@wans- ypet hy|
| 153- hydr gyufeniyaRoddmbifedd washed witPPbaRa(sedmby, driedaivaiSegp tienrtbacbivert

sequence (0, SRl et reaugéw;es;m@&hmégdu%a@%@rire%qﬁa;omm(d}mat&g%phyaarrpl e

242- (153- Bnaliga g 10 dipkph ey %%"“ﬁéaf?) ¥ the "” 137 9:38%) 88 1 i i
L e e T LA b iRk Ti%%é gy

to exanpl 695(2L¥01W(%)764M21H) 2/38 kﬂ$73§d *“Bd3 %‘Mgll'j 295 4%1‘&?&%’81 ate 1:
4- Br onorret hyl - bi phenyl

Intermediate 3: {fer-Butyl 5-biphenyl-4-yl-2-(2-{[tert-butyl(dimethyl)silyijoxy}ethyl)-3-
10  oxopentanoate

A solution of 5-biphenyl-4-yl-3-oxo-pentanoic acid ter-butyl ester (13.7 g, 42.4 mmol} in
15  dimethylformamide (10 mL) was added dropwise over 20 min to a stirred suspension of
sodium hydride (80% mineral oil suspension; 1.78 g, 44.4 mmol} in dimethylformamide
(10 mL) at 0 °C under nitrogen. After stiring for 20 min (2-bromoethoxy)-t-
butyldimethylsilane (10.0g, 46.4 mmol) was added dropwise over 20 min at 0 °C then the
reaction heated to 70 °C for 2.5 h. On cooling to room temperature the reaction was
20 quenched by careful addition of water (5 mL) then the volatiles evaporated. The residue
was partitioned between saturated aqueous ammonium chioride solution (200 mL) and
dichloromethane (200 mL) and the phases separated. The aqueous phase was washed
with dichloromethane (3x200 mL) then the organic phases combined, washed with brine
(200 mL), dried (sodium sulfate) and the solvent evaporated. The residue was
25 chromatographed on silica gel (10% diethyl ether: cyclohexane) to give the title compound
(12.1 g, 59%) as colourless oil which was a mixture of diastereomers. LC/MS: 4.70 min;
z/e 483, calcd (M+1) 483. '"H NMR (400 MHz: CDCl;): 7.55 (2H), 7.50 (2H), 7.40 (2H),
7.35 (1H), 7.25 (2H), 3.60 (2H), 2.95 (3H), 2.20 (1H minor) 2.0 (1H major), 1.65 (1H), 1.45
(11H), 0.85 (9H), 0.5 (6H).
30
Intermediate 4: fert-Butyl 5-biphenyl-4-yl-2-(2-{[feri-butyl(dimethyl)silylJoxy}ethyl)-3-
hydroxypentanoate
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10 Carbon tetrabromde (8.99 g, 27.1 mml) and triphenyl phosphine (7.11 g,
27.1 mmol) were added to a stirred solution of biphenyl-4-y1 nethanol (5.00
g, 27.1 mmol) in dichloronethane (100 nL) at roomtenperature. Stirring was
continued at roomtenperature for 1.5 hours then the solvent renoved by
evapor ati on under reduced 15 pressure. The residue was purified by col um
chromat ography on silica gel (1:20 dieth ebher cycl ohexane) to give the
title conpound (6.37g, 95% as a vvhlte S |d 1 MR (400 MHz: CDCI3): 7.6
(4 H, 7.45 (4 H, 7.35 (1 H, (2™ )~ S iate 2:

5- Bi phenyl - 4-y1- 3- oxo- pent ande ester A sol ution of
t-butyl acetoaceate (1.84 ) mml) in{etrahydrofuran (20 nmL) was
added to a stirred suspensi f sodi um hydrbde/(488 ng, 12.2 mmol) in
tetrahydrofuran 25 (10 nL) at” 0 C under nltrog@ After stirring for 10

m nutes n-butyl lithium (1.6 Min hexanes; % 11.6 nmmol ) was added
dropwi se over 2 minutes then stirring was continued for a further 10

m nutes. A solution of 4-brononethyl-bi phenyl (Internediate 1, 3.00 12.2
mol ) in tSdivahyorbdide .05 gn2).7 waee!avfediidad PpTPY avisstera gliyredisAlionsOand t he
resul ting @byl Dhipisdnyr4-gcb-et{[teEbltgikdirbetbyljsivilosyleiBylBiayohentanbate (2. 1ei d (15
) was a%ﬁmrﬁoh%ﬂmét’ﬂ@ncﬁ(BMEL)réf@@Cltherfﬁmdguﬁ eowasmpktisracitaadition stivirgi et hy|
et her (3X ASE T BT WeRNRidheRbd \omﬁ%rwea hadaéwse (50

L dr| S e re. The
r e)si due ‘l’rf'lcibf”'g s‘@@f‘) ngﬁcfﬁgorme?e%% rqgl&opeﬁ a % di et hyl
et her: cycqtbﬁfe@ﬁ@@)mlt d e qQrernig fayere “@ %U%Eied( %ech %35&3 el | ow
solid. LC/dved Imagnesium $u!fete342nd cmechO{vw Pgé? 1H NUR (et WS CDCl 3)
7.55 (® H)chromaibgraghed)on shicd3ye 21074 jo 50%3219@@! piher: w@@e(xanq){)to glye ke (itfe H) |
2.95 (4 H)gondo oﬂﬁd 94 69%) as! &cOlURSEE adilewRich wakta Bktyle of diastereomers.

5- bi pheny1; %g(n-?; 14 888, -QI&EB(MQW 4Bt hvmml Mbd Mzt eblay,) )T&r(zils) 7.50

oxopent ano & Y
tert- butyla ki @%g%ﬁog(% g{ ﬁ‘ﬂ in @c@% 49?, gk Hcmﬁqg
added dr op(ﬂi"s‘@'"%r\}e}mz@”rﬁ“'f‘for)oz %\Ongfq\)'rzr aj% rite (60%
m ner al5 oi {1H$UISEe@EB), A6 (10 B OF0 (9H), @Wﬁ‘ﬁl ) in dinmethyl for mam de (10 m) at
0O C under nitrogen. After stirring for 20 mn

( 2- br onpet pgstiedlBiis: y-étrBkBYhSi 2,2ReridhiddodmniniBoate ol ) was added dr opwi se
over 20 mn at OC then the reaction heated to 70 C for 2.5 h. On cooling to
roomtenperature the reaction was 20 quenched by careful addition of water
(5 nL) then the volatiles evaporated, The rlesi due was partitioned between
sat ur at ed aqueous ammoni um chl orid ut®on 18P0 i) and dichl or onet hane
(200 nL) and the phases separated aqueows phase was washed with

di chl or omet hane (3x200 nL) then ?he organi c phases conbi ned, washed with
brine @00 nlL), dried (sodiumsulfate) and the sol vent evaporated. The

resi due wag-Methoxybenzyl 2,2,2-trichioroethanimidoate was prepared using the procedure of

Smith, Amos B. lii; Qiu, Yuping; Kaufman, Michael; Arimoto, Hirokazu; Jones, David R;

Kobayashi, Kaoru; Beauchamp, Thomas J. ‘“Preparation of intermediates for the

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

Intermediate 6. 1, 1-Dimethylethyl 5-(4-biphenylyl}-2-(2-{I(1,1-dimethylethyl!)
(dimethyl)sityloxy}ethyl)-3-({[4-(methyloxy)phenyljmethyljoxy)pentanoate
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25 chromat ographed on silica gel (10% diethyl ether: cycl ohexane) to give
the title conmpound (12.1 g, 59% as colourless oil which was a m xture of
di astereonmers. LCOMS: 4.70 mn; z/e 483, calcd (M1l) 483. 1H NWVR (400 MHz:
CDCl 3): 7.55 (2H), 7.50 (2H), 7.40 (2H), 7.35 (1H), 7.25 (2H), 3.60 (2H),
2.95 (3H), 2.20 (1Hmnor) 2.0 (1H mgjor), 1.55 (1H), 1.45 (11H), 0.85
(9H), 0.5 (6H). 30 Internediate 4. tert-Butyl

5- bi phenyl-4-yl-2-(2-{[tert-butyl (di methrVDsHyI]oxy}ethyI) 3-

hydr oxypent anoat e Sodi um borohydride [1.05 g, 27.7 mmol) was added
portion wse to a stirred solution of I - but yl

5- bi phenyl-4-yl1-2-(2-{[tert-butyl (di n8t» )silyl]oxy}ethyl)-3-oxoPentanoate
(12.1 g, 5 25.2 nmol) in nethanol (80 ) at 0O C under nitrogen. On

conpl etion of addition stirring was conthgued for 1.5 h then the reaction
was quenched with saturated agueous arrrmn umlichl ¢g#i de solution (80 nL). The
resulting mxture was extracted ephier~ (3x200 nL) then the
organi c | ayers were conbi ned, wa i vv|th bri ne (100 nmL), dried (nmagnesium
sul fate) and the sol vent evAp®s {. The resndue was 10 chr omat ographed on
silica gel (10%to 50% di et et her: cycloh@gahe) to give the title
conpound (8.47 g, 69% as a colourless oil jhﬁs a mxture of

di astereonmers. LC/MS: 4.49 min; ile 485, calc ) 485.1H NWVR (400 MHz:
CDCI 3): 7.60 (2H), 7. 50 (2H), 7.45 (2H) 3.90 (1H mnor) 3.80 (1H minor),
3.70 (1H major), 3.65 (1H nmjor) 25%1Hmno) %}gHmaUM 290
(1H), 2. 758‘€1‘9H}rlﬂugﬂ®(?”€e_[ﬂerfﬁpcb'ﬂ— 65 pmglw aPPf?ﬁdHBPS""&d @‘6“‘ DU 8 (
1.45(10 H)biper§bd- gmaz){[tembayl(mthyl)sﬂylbxy}efdwlk%woxwemﬂ%%ﬂ)é #1163

2, 2, 2-t5i chhRnoahdanivtrdegieazyl 22(2-tdeHdrdbéibaybdnaty| (6.88 g, 24.5 mmol) in
2,2,2-1ri c@l,rgm%fmgnl(m ﬂﬂ% £0WBSUrRECRBbGh. Ui @attie wasosivded ¢o ermdio t h,

A B. Hi Davi d
RrrpsKobay;S &Wh%%§géﬁinue&rfdrr@moﬁ‘ idhﬁé}k&eﬂbn éfomgn Vi

- I ates
for the sy?’i'f’Wé'?P Qﬁéta%ﬁb‘ T?Ibggs a(dﬁeel 5,?00% g? "h ey rﬁﬁlct one
deri vat i veteninsratyrg f?fk?a“r“ﬁ’ﬁ?féﬁ"t‘l dyp fyrter a 5 oride dinerats 18,0 .,
| nt er mé@li a6% Giniol)L fobwast hy |sstring| 8- rpnmbiegwewwrmf?r 2. 'czveﬁ carried AUDefVE et hyl )

evaporation of the solvent. The residue was chromatographed on silica gel (5% to 10%

diethy! ether: cyclohexane) to give the title compound (3.39 g, 34%) as a pale yellow oil

which was a mixture of diastereomers. LC/MS: 4.81 min; z/e 605, calcd (M+1) 605. H

NMR (400 MHz: CDCly): 7.55 (2H), 7.45 (4H), 7.35-6.80 (7H), 4.50 (2H), 3.80 (3H), 3.60

15 (3H), 2.95 (1H), 2.80 (1H), 2.65 (1H), 1.85 (4H), 1.45 (8H), 0.85 (9H), 0.5 (6H).

intermediate 7 1,1-Dimethylethyl 5-(4-biphenylyl)-2-{2-hydroxyethyl}-3-({[4-
(methyloxy)phenyljmethyl}oxy)pentanoate

G
O 0
9 L

A solution of tetra-n-butylammonium fluoride (1.0 M in THF; 6.2 mL, 6.2 mmol) was added
dropwise over 15 min to a stirred solution of 1,1-dimethylethyl 5-(4-biphenylyl)-2-(2-{[(1,1-
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(di met hyGsi |yl ] oxy}ethyl)-3-({[4-(rethyl oxy)Phenyl ] net hyl } oxy) pent anoat e
Boron trifluoride etherate (8.0 pL, 65 pnol) was added to a stirred
solution of tea-butyl 5-

bi phenyl-4-y1-2-(2-{[tert-butyl (di nethyl)silyll oxyI et hyl ) - 3- hydr oxyPent anoa
te (7.88 g, 16.3 5 nmol) and 4-nmet hoxybenzyl 2,2, 2-trichloroethani m doate
(6.88 g, 24.5 mol) in tetrahydrofuran (40 nL at 0 C under nitrogen. The
reaction wimethylbbyibd (dimethyhsiviloviedomd dieetlyiorarhanylpetrios perengttas |
conti nued (B39 g 5/61 rmblyinttteshypefraro{20 oil) @bP 36 undérfrittngenddheraactionwas(8. 0 | L,
65 prol) vaiswbines wasdad B6@ tBinbéraiung aVadich Glitringueas edntinoafar eperBtteur e f or
a further io esm éw bifls Addhd feQRSe PhrtiRAEEBeivobi bUgIdcERI1DEHR) S1d 8. 0 AL,
10 65 pol %era Sfptr&:«zﬁes \ﬂugr aste irg&?atnﬁquﬁ é(')ﬁ@ \dyaF é/gs Wa%de’\mlﬁlar ried

out before resi

silica gel®fp %c?tﬁ el@%% '@{-)r'ny-lrh%f’rﬁé‘?'c BYE BHER neg Wﬁﬁ'\? ri"

conpound (BLBOdrigd gnagnesisma syiEale 9ed |tBey BiMeMtuEverPTHES a H?x'feﬁ e ‘f’as

di ast er eonatiramatbgiapiid eh Slicangeh (5024 & BRb dietiyl etihe(. vydighegare) ta WivRNFe (00 MHz:
CDCl 3) . 7. &ndodhl (1.6 g458% 1 a yelde of wBEh(Wad) a mixti® of 2idstercbnBs. (LXHYS: 3. 60

35(53'(") 19° 2. 988 it e 481 8Qudakiie1) 20168 iR (4do BBLADGCI,)17.45 (ABH 45 QBT 40911) ,

I nt er medi a(tsg)/‘ ﬁgol(zggre&&isi% 8| 3'(-Iélab $12H|)|y? B% @*’(ﬁsﬁéé’r*o?"y]%’ hy?% (1§l (114-
(et hyl oxy“j‘}ﬁ‘ﬂ@nl/ tanoate 20 A solution of

t et ra- n- but yl anmoni umfluorlde 1.0 Min THF;, 6.2 nm., 6.2 rrrml% was added
dr opwi se owméarmeBiate 6: 0 d- I@lmthyletfedﬁﬁﬁbumwhi)@f-({[i (me@vlmﬂmﬂnéﬂmgt yloxy)-

5- (4- biphepyd-yingthdsidnfjoklethyl}petitamestay | et hyl )
(dimethyl)silyl]oxy}ethyl)-3-(([4-(methyl oxy)phenyl | nethyl } oMpent anoat e
"(3.39 g, 5.61 nmmol) in tetrahydrofuran (20 nL) at O C under nitrogen. The
reaction was allowed to warmto roomtelperature at which stirring was

ed on

continued for 2 h. The volatiles were orated and the residue
partitioned between ethyl acetate (10 and 5 water (100 nmL). The phases
wer e separated and the aqueous | ayer washed with ethyl acetate (3x100

m.). The organic | ayers were conbi ned, shed with brine (100 niL), dried

(magnesi um sul fate) and the sol vent evapo@at dd. The residue was
chr omat ogr aphed on silica gel (5 A1) et her: cycl ohexane) to
' il which was a m xture of

give the title conpound (1.6 g,
di astereoners. LC/ Ms:

Methanesulfonyt chloride (64 pL, 0.83 mmol) was added in one portion to a stirred
20 solution of 1,1-dimethylethyl 5-(4-biphenylyl)-2-(2-hydroxyethyl)-3-({{4-
(methyloxy)phenylimethyl}oxy) pentanocate (368 mg, 0.751 mmol) and triethylamine (15.4
mg, 209 pL, 1.52 mmol) in dichloromethane (2 mL) at rcom 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
25 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,
caled (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 {(SH).
30
Intermediate 9: 5-{4-lodo-phenyl)-3-oxo-pentanoic acid tert-butyl ester

25



10 3.98 min; z/e 491, calcd (M+1l) 491. 1H NWR (400 MHz: CDCI 3): 7.55(2H),
7.45 (4H), 7.30 (5H), 6.90 (2H), 4.50 (2H), 3.80 (3H), 3.65 (2H), 2.80
(2H), 2.65 (1Hmjor), 2.05 (1H mnor), 1.85 (3H), 1.60-1.35 (11H).

I nternediate 8: 1, 1- D net hyl et hyl

5- (4- bi phenyl y1) - 3 (44- (et hyl oxy) phenyl | et hyl } oxy) -

152-{2-[ (et hyl sul f onyl ) oxy] et hyl } pent anoat e Met hanesul fonyl chloride (64
pk, 0.83 mmol) was added in one portlo Htofa s{irred 20 solution of 1,1-d

i met hyl et hyl 5-(4-bi phenyl y1) - OX -3-(0-

(et hyl oxy) phenyl | net hyl } oxy) anoat e (36 ng, 0.751 mmol) and
triethylamne (15.4 ng, 209 pt*"52 mmol) in dichloronmethane (2 nL) at
roomtenperature under nitrogen. After stirring at roomtenperature for 1 h
the crude m xture was partitioned Betv\eegﬁi turated a ueoys citric acid

sol uti on (BYWHEFARAE (LRI SelMoH ?ropﬁvﬁg ‘ﬁﬁ'é &UnYes (93 & rE,eé’par at ed
and the orsyapaneion 8 esodings hﬂf@ﬁdﬁ&%e@'”@@' @il\seispansion; APQ M MOSLAEING4D9 ny,
799 a$ a tytedtydnfupar aivdi*Chumies nivogenxtAftee stifringifars t @ mémutes s-butyClitMBm . 08 mi n;
z/ e 586, awrkatk (M-I 6TBMLLbIsNRoN 426 Hitied tr@B@lna)ng chntrilict G6l) & fufthebtendH) |
7.15 (1H) ’mlﬁutgg’ ﬁ%@“r)asul%%bhﬁt%hb 4t<%'§eo(3r|3b 8-t 4 3bltior3of/ 2-iddbbinzyl2- 95
(31, 2. 9 enal(d gl f m&amt&ﬁd&u@g FEI N X MLt )

I nt er medi 3 E\e& %

t - but y| acFBRTEL SR ¢ 1 g'"”é.’ e?} rHP'B WE@"" r?ﬁ“nut es to
a stirtled %§$5‘@ﬁ|éﬂltb‘rﬁ MH%@ 'Elhi thPr ﬁea@t"(%m%qw P @Ixtrféﬁ@d witfy B’éﬁwi gher 400 ny,
10. 0 nmol )(3x59 L} dthe aingaicophasas wate Conibinadd asimad witly brine @&t rek) atd driedng f or
10 nmi nut egMasDuttien thetddivent évapdrawdnadérre@udsll plesdurel ThdreBido™ay pudiedadded

then stir Wné‘%sﬁ%t'dnﬁﬂdéﬁi'aﬂr@ronasnlfcﬂrg_%hﬁrzottgnl 19 & /I%%etafghﬁ‘cybﬁﬁé‘;!ahéﬂg ﬂqml ution

e R DY

quenched with 6 M HCl The resulting m xture was extracted with
di et hyl etlnwme@iﬁ@omi)l 1 thnetmllewah2d2-|{{h1akéi§1MYBwthﬂbélylhﬂéﬁbﬂ}w th
bri ne (50 (#igdopmshyth3roxdpdriviy®e®) t hen t he sol vent evaporated under reduced
pressure. The residue was purified via flash chromatography on silica gel
(1:20 to 1:10 ethyl acetate / cyclohexacme)oto ive the title conpound (1.88
g, 54% as a yellowoil. LCMs: 3. ' e%s, cal cd (M+1l) 15375. 1H
NVR (400 MHz; CDCl13): 7.6 (2 (2 H, 2.85(4 H, 1.45(9

. Internediate 10: 1, 1- Dlrre
2-(2-{[ (1, 1- di et hyl ethyl)(dl met hyl ) sil yno y}?thyl)-S-
(4-iodophenyl) - 3- oxopentanoate 20 A sol uti%ug
5- (4-i odo- phenyl) - 3- oxo- pentanoi ¢ acid tert-/bm]< ester (10.0 g, 26.7 mmol)
in 20

A solution of 5-(4-iodo-phenyl)-3-oxo-pentanoic acid tert-butyl ester (10.0 g, 26.7 mmol) in
dimethylformamide (25 ml) was added dropwise over 20 min to a stirred suspension of
sodium hydride (60% mineral oil suspension; 1.12 g, 28.0 mmol) in dimethylformamide
25 (25 mL) at 0 °C under nitrogen. After stirring for 20 min (2-bromoethoxy)-t-
butyldimethylsilane (7.03g, 6.31 mlL, 29.4 mmol) was added dropwise over 20 min at 0 °C
then the reaction heated to 70 °C for 3.5 h. On cooling to room temperature the reaction
was quenched by careful addition of water (2 mL) then the volatiles evaporated. The
residue was partitioned between saturated aqueous ammonium chloride solution {150
30 mlL) and dichloromethane (150 mlL.} and the phases separated. The aqueous phase was
washed with dichloromethane (3x150 mL) then the organic phases combined, washed
with brine (150 mL), dried (sodium sulfate} and the solvent evaporated. The residue was
chromatographed on silica gel (25% diethyl ether: cyclohexane}) to give the title compound
(10.0 g. 70%) as colourless oil which was a mixture of diastereomers. LC/MS: 4.55 min;
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di met hyl formam de (25 nL) was added dropw se over 20 mn to a stirred
suspensi on of sodium hydride (60% m neral oil suspension; 1.12 g, 28.0
mol ) in dinethylformam de 25 (25 nL) at 0O C under nitrogen. After stirring
for 20 m n (2-bronoethoxy)-fbutyldimethylsilane (7.03g, 6.31 nL, 29.4 mmol)
was added dropw se over 20 mn at OC then the reaction heat ed to 70 C for
3.5 h. On cooling to roomtenperature t he reaction was nc hed @é@careful
addi ti on ofe 6ad ealed IMirl) 533 dh NMik (408 Mit:| ©@Clel 458 &k §-° 5) e

partiti onexB@Hects (Rl imima), ¢ $542H eaios), AAtueBe AHHr§-8Hol uti on (150 30
m.) and di chl oronet hane (150 nlL) and the phases separated. The aqueous

h h h -
gk i bRy v G e

sol vent” ev por e Was chromat ographed on silica gel (25%

di et hyl ether: cycl ohexane) to give thgoﬁ tJ e conpound (10.0 g, 709 as
colourless oil which was a m xture of astlere rs. LOMS: 4.55 mn; zle
533, calcd (Mrl) 533. 1F1 NMWR ®) .55 (2H), 6.90 (2H), 3.55
(3H), 2.85 (4H), 2.15 (2H m no 1.95 (2d major), 1.40 (9H), 0.85 (9H),
0.5 (6H). I nternedi ate 11:734, 1- D met hyl et hyl

2-(2-{[ (1, 1-di net hyl et hyl ) ( di nethyl)silyl]@gy)/ethyl)-3-

5hydr oxy- 5- (4-i odophenyl ) pent anoate Sodi um)§ ydride (0.59 g, 15.6 mmol)
was added portion wise to a stirred solution off 10 1, 1-di net hyl et hyl

2-(2-{[ (1, 1-di net hyl et hyI )(d| met hypsi | ygoxy} et hyl ) - 5- (4-i odopheny1) - 3-
oxopentanoate (7.55 qg nmmol ) in nmethanol (100 rrLg at 0 C under

ni trogen. Wity hprobydrign (%59 adth-8 Puvelsvas A9deg RREON Wish °rﬂ1§tﬂreld(ﬁ°"‘i°'5°i1 t hen

t he retcti ‘ohd\mmhpn}whc h @e( 2+ t, - diseathweanydtimethisiiglcayiatbwi-Brid-isdprhendE3s ol ut i on
(100 ni). hopertewatd (7785 G vl 2imenolicia nestharat (%0d mi)t &t PG uhder nittdgen. (Bx200 i)
then the %%Pétﬁn | Y &difonV\S g CRsEDERBRUedWE M8 Ch tHenwhd Redltidnwas d@crdd , dri ed

(sodi um sy, rﬂéa?rat%@q {145%5%91 ﬁg\%@\’cﬁﬂ@g ﬁ'cﬁh 101 %L e%?ulﬂ@%r Xjure was

AR e e egf'e%?'c}év?é WS o, JEGARE) 1 ©

i xt ur & of Wil ined ¢bmil §”eq_@PW syifage) gpdjne 59 ‘ée“?)%am@é‘?dcd I\/ﬁsl USSHEE  1H NWVR
(400 MHz: @BEhdpgraghesicon sikdp, geb (2986 (%)% dgtmemessvy@lgwanea telveﬂhe f¥eor),
3. 00 (1H n&gntpolnd 25.80 o BBh.) &3. HTolplddss Gl Bhiclt Itds 20 mixtome) of dadérefrbetsm nor) ,
% ?5[] 6&1(%!\7%43724%(2?@?3% Qi&gh (9t 5350‘r®%®ﬁ404m00 IMéir?eomzl 3@ at 55 %ﬂé 6. f‘fﬁ) :

e F 1 BRoNYAS! 1P Y: }
(4- |od 6{ ?éfgﬁgmétﬂ# 'Pé% erﬁr;%/ fﬁtd@/dd% 3050(%& anoate 25 Boron
1,1-

triflu |d'€' 'stirred sol ution of
di met hyl et Wjgrmegdinte (121 111-Bimetvieive i2H@tNT didiveathxieiay ) (getayisdviloyylpthgy dr oxy- 5
-(4- (4-iodophenyl)-3-({{4-(methyloxy)phenyl]methyl}oxy)pentanoate

25
Boron triflucride etherate (5.0 pL, 39 pmol) was added to a stirred solution of 1,1-
dimethylethyl 2-(2-{f(1,1-dimethylethyl)(dimethyl}silylloxy}ethyl)-3-hydroxy-5-(4-
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i odophenyl ) pent anoate (5.14 g, 9.63 mmol) and 4-net hoxybenzyl 2,2, 2-

trichl oroethani mdoate (4.05 g, 14.4 mmol) in tetrahydrofuran (40 nL.) at O
C under nitrogen. The reaction was allowed to warmto roomtenperature at
which stirring was continued for 2 h. A further portion of boron
trifluoride etherate (5.0 pi, 39 mmvl) was then 5 added and stirring was
continued at roomtenperature for a further 2 h. Two further additions of
boron tri ficuaphedd)pettinrate e (6340 gl, 938 unmwhd) f end owkametbpxbenzdl i 2.8t room
t enper at ur gichieoetBafimteae @5 §,etH 9 wmaIR fro tetrabydagfonaat (MO rmldf att héCswideent . The

residue wag nonﬁiquéﬁgﬁ‘%\%s%oﬁéd {cCRartflo o8MOtbapekacdhtaliot striingekas
cy el ohexantdnihathEn A finhdridofiof BERAHA Hinlydge %t&rat@@% B dthal | uhi ch

was a m xt C I\/Hrl)
655. 1H NVR8 &6@”%’"‘”@[9633‘50" hisiegs ("R ‘e”?p%‘”%ﬁ‘% ? )W ‘%@ '(

4.55 (1H), additipgs Mmprong,tn@tqpnggmathergte(;@% ) 39 B fy Iﬂqﬁd @ gtg gll'al‘

2. 80(1H ni teompratibe 1D 2(Hiwbre carrBs ot bifore evamratiop®f thetgolvent. 4‘81e(r9991ue R (9H)
0.5 (6H). chromatographed on silica gel (0% to 10% diethyl ether: cyclohexane) to give the title

| nt er medi at§ls; |é:‘st$1 ér%w(e?rm@lmwatdﬂythae&cﬁé},tér@ﬂﬁmbqwms 3-(114-
tlgg f‘;t'}}y'bﬁ%a %'ds@eﬁ% (M?rW a?e C)l #lik °f25 H), B4 690 dded
20dr opwi se n%ﬁ ? i}@ (glf'] dp

2 (2 1[(1 asomw@tnﬁm%zwm(%ﬁww@ér o (40 }"éSt ?56'4 %enyn 3. Na-

(et hyl oxy) phenyl | net hyl } oxy) pentanoate (4.14 g, 6 33 rrrml ) in
t et r ahydr ofntérared(a®d nl4B: at 101-Oimsttgiethyhi t r2e@drydrofyethyda@tiodophemd)-BfHowed t o

warm t g5 r ograthyidkphatyiiethobeftangdte r ri ng was continued for 2.h. The
vol atil es were evaporated and the residue partitioned 25 between et hyl

acetate (100 nL) and water (100 nL). The phases were separated and the
aqueous | ayer was washed with ethyl aetate (3x100 nL). The organic | ayers
wer e conbi ned, washed with brine (10 ), dried (nmagnesium sul fate) and

t he sol vent evaporated. The residue chromat ographed on silica gel (25%
to 50% et hyl acteate: cycl ohexane) to~gfve the title conpound (2.87 g, 84%
as a yellow oil which was a m xture 3( of di astereoners. LC/Ms: 3.86 mn;
z/ e 541, calcd (M+l) 541.1H NWR (400 13): 7.55-7.25 (4FD 6. 90-6. 75
(4H), 4.55-4.35 (2H), 3.80 (3H), 3. ,36:2 45 (3H), 1.90- 1.60
(411), 1.35 (9H). Internediat t /1 et hyl
5-(4-iodophenyl)-3-(([4-(net net hsel } oxy) -

2-{2-[ (et hyl sul fonyl ) oxy] et hyl ) Pent anoate |5 Methanesul fonyl chloride (315
p.L, 5.91 nmol) was added in one portion to%4 stirred sol ution of

1, 1-di met hyl et hyl 2-(2-hydroxyet hyl)-5-(4-iodophenyl)-3-({][4-

(et hyl oxy heBREoH dfstE vy bytgisiincRRIM fRBeEE @.0(M iDPHRE, 7. BmL 07.0Fbhd)) vt thdded
triethyhanypewid- %3ernt1,5 7m{ﬁ9 tama' )stll'rE'd dgamow %?retmaaaﬁ.ewgmqt)z Bl aom

tﬁgpg;aggr qﬂ%m& yllﬁg{é&%y l%h(g room terrpgrgt?re fo:: é h
u i i
sol ution (ﬂﬁet Xy Bnﬂﬁlfmyh?’@ Z W{Bﬁ 'Hgél?-?g' s(é%.ﬁa'\"gt ed and
the organi t9 a@éndqmagroa%pﬂ?eaqee@mdva@lavw% V| te ’%hi%’lﬁ’ﬁtﬁtl(@ awlich 1009
as a yel | ostirong wedhcartinuesisorn2 hi Xherelatlés dermsivaparatee epd theGesiBie garltdned n; il e
636, cabcdbétiediBythiA0etatbhi1 OIMBLY #HIOvAWZ 100GR0). Jhe phaded-werd Serafetdd arl. tE- 6.75
(4H), 4. 60%411&%98 (la"_'})é') was washed with ethyl acetate (3x100 mL), The organic layers were

combined, washed with brine {100 mL), dried (magnesium sulfate) and the solvent

evaporated. The residue was chromatographed on silica gel (25% to 50% ethyl acteate:

cyclohexane) to give the title compound (2.87 g, 84%) as a yellow oil which was a mixture

30 of diastereomers. LC/MS: 3.86 min; z/e 541, caicd (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), 1.80-
1.60 (4H), 1.35 (9H).
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153.80 (3H), 2.95 (3H), 2.90-2.45 (3H), 2.10-1.70 (4H), 1.40 (9H)
Internmedi ate 15: 1, 1-Di net hyl et hyl

242- (1, 3-di oxo- 1, 3-di hydr o- 2Hi soi ndol- 2- ypet hyl] - 5-

(4-1 odophenyl ) -3-({[ 4- (net hyl oxy) phenyi jrnet hyl } oxy) Pent anoat e 20

Pot assi um phthalimide (0.33 g, 2.2 nmol) was added in one portion to a
stirred solution of 1, 1-dinethylethyl

5- (4- i odopheANddiatd-14{1] #DHaiyiathyd 8y3-Rideshen}iFe i gaety)loxdiphenylimethyljoxy)-

[ (et hyl aﬂ%ﬂwétaﬁ%&ww)wém@bﬁawee (1.15 g, 1.86 mol) in

di et hyl f or mam de room tenperature under nitrogen. The resulting
solution was heated at 80 Cfor 1 h 45.5 min then cooled to room
tenperature. The volatiles were evapat ed and the residue partitioned
bet ween di chl oronet hane (50 nL) and er (50 nmL). The layers were

)

separated and the organi c phase evaj ed to dryness. The residue was
chromat ographed on silica gel (50% iyl acetate: cycl ohexane) to give the
title conpound (0.26 g, 21% as a yelkow oil which was a m xture of

di astereoi soners. LC M5 10 4.29 min; o alcd (M18) 687. 1H NWVR (400
MHz: CDClI3): 7.85 (2H), 7.70 (2H . 557. 0(4&(,5 6.90-6.75 (4H), 4.55-4.30
(2H), 3.80 (3H), 3.75 (111), Y, 8002 (3H), 2.10-1.50 (4H),

1.40 (9H). | nt er nedi at e 1k
5- (4-i odophenyl) - 212- ( 3- net hy1- 2, 4- di oxo- 3,]4- @ hydrol51(2H) pyri m di nypet hyl
1- 3- ({[ 4- (et hyl oxy) Pher wi ] net hyl } oxy) Pent éhgat e

3-Met hyl -2, 4(1H, 3H) - pyri m di nedi one (0. 28 go"f272 nmol ) was added in one
portion to a 20 stirred suspension of sodium hydride (60% suspension in
mneral®oil; 80 ng, 2.0 mol) in dinethylformanide (3 nL) at room

t enper at urMethargenifanyk chogyisie. (3Thailr 8811 minaY wasslsad o Pnaapertion; eragifest 5 nin
then a soldsition of df 1-di mtdhyétie;ﬂéﬂyjl 5- ( 2-(2-bgdplyethy))s-(3-igdophenyt)-3-({[4-

(met hyl oxy)rmw(y H@ﬁyﬁ e r{tﬁ'mb(er@tdmyd; s3I76 emyidl) ey Irettylaimeataanoat e

(1.15 g, mon) iR d%izsﬁi %f(fmm 198y (o%me)np\%&ra@q@& itFogBRE ARGH L1 ON.
The resul tln

led to
r oom t &hp roomgem\ngaZlfrFl %rs '}e Cr'é Qtrug ng 8&%&%5 bme Qgt'ﬂr aér?]?l ti oned
bet ween di W@?%ﬁ'ﬁ’ﬂﬁfﬁegcﬂlﬁ@"r{ﬁ ”&ﬁ@“%’l’ﬂ e? ﬁ%?’

separ at ed mrmmwrtgamgennplws@umwateédo gye Mﬁ’és@mpw (PS8 A0 E%has

chr omat ogr aphedimnciswhitic vag el mikiLedehdssienohersdiCM S rAditeminaae)636ocalédie t he
title conpamnd) 685 33 NIMR 2i0WMIS GDQIS] T.60v7 Q0 l(4h) BOD-BMEE (481), M. 60-412@ (3H),

d t Mr1) 649. 1H NVR (400
 asteqgo gféé(iargg}%%ﬁ) 2;90%4 §P+) 210’:‘1 %‘&m{Cﬁh@gn-go 6) Ay 70((1H)
440(2H) 3. 85-3. 60 _( 6H)

| nt er medi a'("é"f'??&?te( f531ﬂ|‘®§‘8thi’|e§‘yhéﬁ ﬁfr‘ di5xe- ?gcﬂ Waﬁiéé%?qfétzﬁ& fhy!!?)‘;hydr oXy-
5-(4- 5i od@pﬁ@cm;npr)y@eﬁnt{L&r{met’fw@zéy)ahenyilmethyl}oxy)pentanoate

L

20
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Trifluoroacetic acid (5 nL) was added in one portion to a stirred solution
of 1,1- 10 di nethyl et hyl

212- (1, 3-di oxo- 1, 3-di hydr o- 2Hi soi ndol- 2-ypet hyl ] - 5- (4-i odophenyl) - 3- ( ([ 4-
(et hyl oxy) phenyl ] net hyl } oxy) pentanoate (261 ng, 0.390 mmol) in
di chl oronet hane (5 nL) at roomtenperature under nitrogen. The resulting
solution was stirred for 45 mn then the volatiles evaporated to give the
title conmpotassiurbePalingide (0884, 2:3menol) siak gdpesn ioge apffiehtoadlirgd SPhEQR e of
di ast er eonBrEmeth@i@: 3. 32 M Hi{d-indaphd®B)-3-tHHoethypphergimethiloxgNAR- ( 400
MHz:  CDCl fnetrisBifont i etinientdrdite (1.65951.68 Mimolfin @onditihimaBnid® (e3nbiat ( 3H) ,
2.70- 2.2 aneézn uﬁ@e}#)mtgyb §.5 (& Fsultihd 5QGERAIAAL R 2l at 80 °C for 1 h 45
3- Fydr gy 5 POORNENYIYS 1 2l TRV oot Bt UnNAL PeskiugH) -
pyri m i nyI" &g P ATRIT eSS, EpaT ad nal-ggops_ reaction to
"t er medi aediaed bebvas dgnigmmetiens 50 iy e wrel (. B s s T 10 A
conpound eépdratedrubrd (the : o@aniz- ghaseBEVIRORAed R RYNRfer ei HCe BRIAUST WRE, R1
and R3 r eph@sriigiaphydragaiica AeB-(E0% eghd sactate:- Cyidohekine) to give the title
compound {(0.26 g, 21%) as a yellow oil which was a mixture of diastereoisomers. LC/MS:
10 4.29 min; /e 687, calcd (M+18) 687. 'H NMR (400 MHz: CDCls): 7.85 (2H), 7.70 (2H),
7.55-7.20(4H), 6.90-6.75 (4H), 4.55-4.30 (2H), 3.80 (3H), 3.75 (1H), 3.65 (2H}, 2.80-2.45
(3H), 2.10-1.50 (4H), 1.40 (9H).

Intermediate 16 1,1-Dimethylethyl 5-(4-iodophenyl)-2-[2-(3-methyl-2,4-dioxo-3,4-dinydro-
15 1(2H)-pyrimidinyi)ethyl]-3-({[4-(methyloxy)phenylimethyiloxy)pentancate

O/

0

3-Methyl-2,4(1H,3H)-pyrimidinedione (0.28 g, 2.2 mmol) was added in one portion to a
20 stirred suspension of sodium hydride (60% suspension in minerat oil; 80 mg, 2.0 mmol} in
dimethylformamide (3 mL) at room temperature under nitrogen. The resulting suspension
was stired for 5 min then a solution of 1,1-dimethylethyl 5-(4-iodophenyl)-3-({[4-
(methyloxy)phenyl]methyl}oxy)-2-{2-[(methylsulfonyl)oxylethyljpentanoate (1.15 g, 1.86
mmol) in dimethylformamide (3 mL) was added in one portion. The resulting solution was
25 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 cn silica gel (10% methanol: dichloromethane) to give the
titte compound (0.33 g, 27%) as a yellow oil which was a mixture of diastereomers.
30 LC/MS: 3.87 min; z/e 649, caled (M+1) 649, 'H NMR (400 MHz: CDCl3): 7.55 (2H), 7.25
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R2 represents COOH, X represents CH2; Y represents CH(COH); Z represents a
bond; E represents phenyl substituted by one or nore Cl_6al kyl, C2_6

al kenyl, hal ogen, Cl.6 al koxy, cyano, hydroxy, nitro, am no, -NCH3)2,

- NHCOCL, 6 al kyl, -0CF3, -CF3, -COOCLl.6 alkyl, -OCHCF2, -SCF3, -CONR5RG,

- SO2N(CH3) 2, -802CH3 or -SC-13 groups, or by fused cycl oal kyl or

het erocyclic rings which may thensel ves be substituted, for exanple by
carbonyl dRBUPStO tiH)uBSUBTEI U}, ed7hétHbr 440 y(RPH), G836 (& BI75As 3Hut ed by
one or norxodcl@24R) aldqon)., hal ogen, C1,6 al koxy, cyano, hydroxy, nitro,
amno, -N(CH3)2, -NHCOC1_6 al kyl, -0CF3, -CF3, -COOCCl1_6 al kyI OCHCFZ,

- SCF3, Cqmg SO2 %ﬁ%
cycl oal kyl. cﬁo: & teer {\‘gﬂﬂg)[%ph%gg h&r{rtfg% Ie&%t{;ngp g)e(ti)“gl] tB’sth? -ut e-d for
exanpl @ by° F‘%’B’ M5B9  wherein heteroaryl means a nono- or bicyclic

hetero atons selected from
& 5- or 6-nenbered aryl or

Teqpqr nore C1_6 alkyl, C2.6

het erocyclic ar OITB.tI c ring containing 1-
ni trogen, oxygen and sul phur; Q represe
het eroaryl ring optionally subs Jh gl
al kenyl , hal ogen, Cl1.6 al koxy, @ nitro, amno, -N(CH3)2, -
NHCOC1_6 al kyl, -0CF3, -CF3, +COS€l, - OCHCF2, - SCF3, - CONR5RG,

- S2N(CH3) 2, - S02CH3 or - SCH3 groups; R4 reresents phenyl or a heteroaryl
group in either case optionally substitut®d by Bne or nore C1,6 al kyl, C2,6
al kenyl, hal ogen, C1.6 al koxy, cyano, hydrgx( nitro, am no, -N(CH3)2, -
NHCOC1_6 al kyl, -0CF3, -CF3, -COOCl_6 al k OCHCF2, -SCF3, - CONRS5RG6-
SO2N( CH3) 2, -S02CH3 or -SCH3 groups, or by“#sed cycl oal kyl or heterocyclic
rings which may thenselves be substituted, for exanple by carbonyl groups;

wher el n he‘lt ‘%B-él 'tlc%%” fi‘nLr}D»U aﬁée nC)Sﬁé rtfb‘?tt%rgcétﬁeb dﬁItBHBJf'E 111 ng

containin ter c hur ;
and RG{beac %lndgr{?%g 5’6? ‘ft'ty é%f%d ijéfqyp%%%f %{g‘ éu( :
physi ol ogi @&tYExyabrwis Y}Odé)PF’\‘}é‘tqa\Fetz'tﬁﬂéF%oq hane’ (5

phar rraceutm@aatlryoraé@@mr@tbteeur@i@t aifregenant feesuliiey selutinnnwsasesfirred 4on 4b @ind

sol vat es tthar thefvolafles évaporabaium giva shechila coeghoirmy (dP2Imy, 100%) =& pyejleweblagi cal | y
functi onalwhig wiahinigutd 6 aadfterssthas! eCivis: aB2phial Becsa! taad (+Paoeptabl e
est er sz arwﬁs(:;cﬂﬂqH% (04,88 (41 HHar.58 () %. .99 2{—Bt@§otﬁﬂr§% 3409819} B76
represents2t 55]‘?{ %satzﬁﬂ stltuent Ich’'is a fused substituted or
unsubstitu tro fcontaini ng heterocyclic ring. 3. A conpound as

clained in claim1l or clal m 2 or hysi ol o |call¥ functional derivative
t her eof sdptegmediater ﬁn%ﬁ%%{&@ti@wﬁ?w Jxcledpimpiig2 dstiees Afhge- 1 @At
car bamat espyrisdlirtyhethyllbesioheiateid t her eof wherein E represents phthalim do. 4.
A compggund as claimed in claiml or a physiologically functional derivative
t hereof selected from pharnmaceutically aptegtable esters, am des and
carbamates, salts and solvates th of wherein E represents heteroaryl
substituted by one or nore Cl.6 C2,6 aPRenyl, hal ogen, C1_6 al koxy,
cyano, hydroxy, nitro, am no, ! COC1_6, al kyl, - OCF3, -CF3,
-COOC1_6 al kyl, -OCHCF2, -SCFé, CO\IR5R6 - SC2N( CH3) 2, -S02CH3 or - SCH3

ora

groups, or by fused cycI oal kyl or heterocy N i ngs which may thensel ves
be substituted, for exanple by carbonyl grtb upg. 5. A conpound as clainmed in
cl aimany one of clains 1to 4 or a physi olggi ¢cal |y functional derivative

t hereof selected from pharmaceutically accepiable esters, am des and
carbamat es, salts and sol vat es t her eof mherein Q is unsubstituted phenyl .

6. A conpoy nd as. clainmed in any one of or a physjologically
functi onal f&%‘?’?éx&i’ 20 &ngiparusgeadian é%t“é‘ﬁmf’ﬁ‘%‘ﬁn Bhép%%&ﬁq Ry 247 Hecepthbl e
esters, an™d$4Bhd carbamates, salts and sol vates thereof wherein R4 is
phenyl 2%r pyrimdinyl in ei t her case optionally substituted with one or
nore Cl1_6 al kyl, C2_6 al kenyl, hal ogen, Cl_6 al koxy, cyano, hydroxy, nitro,
am no, -N(CH3)2, -NHCOC1_6, alkyl, -0CF3, -CF3, -COCl_6 al kyl, -OCHCF2,

- SCF3, - CONR5R6, -302N(CH3)2, -S02CH3 or -SCH3 groups. 7. A conpound as
claimed in any one of claims 1 to 6 or a physiologically functional
derivative thereof selected from pharmaceutically acceptable esters, am des
and carbamates, salts and sol vates thereof for use in nedicine. 8 A
conpound as clained in claim7 or a physiologically functional derivative

t hereof sel ected from pharnaceutically acceptable esters, am des and
carbamates, salts and solvates thereof for use in the treatnent of

i nfl ammatory condi tions or autoi nmune di sorders.



9. The use of a conpound as clainmed in any one of clains 1 to 6 or a

physi ol ogi cally functional derivative thereof selected from
pharmaceutically acceptable esters, am des and carbamates, salts and

sol vates thereof for the manufacture of a nedicanent for the treatnent of

i nf | S ory conditions or autoi mune disorders. 10. A pharnmaceuti cal
conposition c ri sing a conpound as clainmed in any one of clains 1 to 6 or
a ph?/'siAoﬁo'(T)' cf"@a%}?oim%% ¢tional derivative thereof selected from
pharmaceutically acceptable esters, am des and carbamates, salts and

sol vates thereof and a pharnaceutically acceptable carder therefor, and
optionally one or nore other therapeutic agents. 11. A process for the
preparation of a corrpourﬁ&s—af—-@ef | . X defdged in claim1 or a

physi ol ogi cal Iy functional derivatixe thexeof Bsel eBted from

phar maceutical |y acceptabl e estefs, Ra'nﬁz%lest’and car baimates, salts and

sol vates thereof which process conprises: (A) reacting a conpound of
formula (11): wherein RL, Rl',, and R3, each represents H A B, D E X Y,
R2 and v@emineadhe! BeRI petR¥renresgeimiavdmbet ormul a (Din claim 1; and L represents
a | eavimBDgermspnts Wi-RHan agent: R 4-13(01-1)2 wherein R4 is as defined for
gener al®RrepresamtaCPPy: in claim 1; in the presence of a noble netal catalyst
and a B&@@!’?S%FCGI(@ reacting a conpound of fornula (VI1): wherein Q X, YV,
R1, RL'Y™pOSeniREHIEN: A ‘B and D are as previously defined for formula (1),

2 1P SRl i SRS 0A & LEPYL DS Wil By BN TE,
under baglc” %39‘7. el §x.,%ep3 S ascdet et gcﬁfi GEET Ry %ﬁ%}am(%éf i n
claim @0%3_ SCRALENH I pPHLealydbalt SR VAL il w it;%gjﬁﬁ&ffg%é%@ sfiBduiddHr (B)
f ol | ovegahe by UaRbAPRYRE: B HRuRiENEAREarIRF Fotdh dHFSb AR 6§ 5P Sore C, 4 allgl, C, ¢
alkenyl, halogen, C4_ g alkoxy, cyano, hydroxy, nitro, amino, -N{CH3),, -NHCOC, g alkyl, -OCF,, -CF4, -COOC, ¢
alkyl, -OCHCF,, -SCF 4, -CONR5RS, -S0,N(CHy),, -SO,CH; or-SCH4 groups, or by fused cycloalkyl or heterocyclic
rings which may themselves be substituted, for example by carbonyt groups; wherein heteroaryl means a mono- or
bicyclic heterocyclic aromatic ring containing 1-3 hetero atoms selected from nitrogen, oxygen and sulphur;
Qrepresents a 5- or 6-membered aryl or heteroaryl ring optionally substituied by one or more C4_g alkyl, C, 4 atkenyl,
halogen, C,_g alkoxy, cyano, hydroxy, nitro, amino, -N{CH3),, - NHCOC, ¢ alkyl, -OCF4, -CF4, -COOC, 5 alkyi,
-OCHCF,, -SCF 3, -CONRSRS, ~SO,N{CH,),, -S0,CHj3 or -SCH; groups;
R#* represents phenyl or a heteroaryl group in either case optionally substituted by one or more C,.g alkyl, Co5
alkenyl, halogen, C4.q alkoxy, cyano, hydroxy, nitro, amino, -N{CHjz),, - NHCOC, g alkyl, -OCF4, -CF3, -COOC, ¢
alkyl, -OCHCF,, -SCF4, -CONR®RE - SO,N(CHa3),, -S0,CH5 or -SCH; graups, or by fused cycloalkyl or heterocyclic
rings which may themselves be substituted, for example by carbonyl groups; wherein heteroaryl means a mono- or
bicyclic heterocyclic aromatic ring containing 1-3 hetero atoms selected from nitrogen, oxygen and sulphur;
R% and R® each independently represent H, C, g alkyl or C,_4 alkylaryl;

or a physiclogically functional derivative thereof selected from pharmaceutically acceptable esters, amides and
carbamates, salts and solvates thereof.

2. A compound as claimed in claim 1 or a physiclogically functional derivative thereof selected from pharmaceutically
accegtab!e est.ers, amides and carbamates, salts and solvates thereof wherein E represents phenyl and has a
substituent which is a fused substituted or unsubstituted nitrogen-containing heterocyclic ring. '

3. A compound as claimed in claim 4 or claim 2 or a physiologically functional derivative thereof selected from phar-

maceutically acceptable esters, amides and carbamates, salts and solvates thereof wherein E represents phthalim-
ido. ‘

4. A compound as claimed in claim 1 or a physiologically functional derivative thereof selected from pharmaceutically
acceptable esters, amides and carbamates, salts and solvates thereof wherein E represents heteroaryt substituted
by one or more Cy g alkyl, C.g alkenyl, halogen, C, ¢ alkoxy, cyano, hydroxy, nitro, amino, -N{CHg),, -NHCOC, ¢,
alkyl, - OCF3, -CF3, -COOC, g alkyl, -OCHCF,, -SCF, -CONRSRS, -SOaN(CHg),, -80,CHj, or - SCH; groups, -or
by fused cycloalkyl or heterocyclic rings which may themselves be substituted, for example by carbonyl groups.

5. A compound as claimed in claim any one of claims 1 to 4 or a physiologically functionat defivative thereof selected

from pharmaceutically acceptable esters, amides and carbamates, salts and solvates thereof wherein Q is unsub-
stituted phenyl.
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10.

11.

A compound as claimed in any one of claims 1 to 5 or a physiclogically functional derivative thereof selected from
pharmaceutically acceptable esters, amides and carbamates, salts and solvates thereof wherein R4 is phenyl or
pyrimidinyl in either case optionally substituted with one or more C,_g alkyl, C, g alkenyl, halogen, C,_5 alkoxy, cyano,
hydroxy, nitro, amino, -N(CHg),, -NHCOC, g, alkyl, -OCF,, -CF4, -COOC; 4 alkyl, -OCHCF,, -SCF5, -CONRSRS,
-S0O,N{CH,),, ~50,CHj or -SCH; groups.

A compound as claimed in any one of claims 1 to 6 or a physiologically functional derivative thereof selected from
pharmaceutically acceptable esters, amides and carbamates, salts and solvates thereof for use in medicine.

A compound as claimed in claim 7 or a physiologically functional derivative thereof selected from pharmaceutically

acceptable esters, amides and carbamates, sails and solvates thereof for use in the treatment of inflammatory
conditions or autoimmune disorders.

The use of a compound as claimed in any one of claims 1 to 6 or a physiologically functional derivative thereof
selected from pharmaceutically acceptable esters, amides and carbamates, saits and solvates thereof for the man-
ufacture of a medicament for the treatment of inflammatory conditions or autoimmune disorders.

A pharmaceutical composition comprising a compound as claimed in any one of claims 1 to 6 or a physiologically
functional derivative thereof selected from pharmaceutically acceptable esters, amides and carbamates, salts and

solvates thereof and a pharmaceutically acceptable camier therefor, and optionally one or more other therapeutic
agents.

A process for the preparation of a compounds of formula {l) as defined in claim 1 or a physiologically functional

derivative thereof selected from pharmaceutically acceptable esters, amides and carbamates, salts and solvates
thereof which process comprises:

{A) reacting a compound of formula {I}:

L—Q—X Y A\B/D\E

R‘i R!' R3 RZ
(i

wherein R1, RT, and R3,each represents H;
A, B, D E, X Y, RZand Q are as defined for general formula (1)in claim 1; and L represents a leaving group;

~ with an agent:

R 4-B(OH}),
wherein R4 is as defined for general formula (I} in claim 1;
in the presence of a noble metal catalyst and a base; or

(B) reacting a compound of formula (VII):

4
R—Z— Q—X Y A\B’D\L
RV R' R® R

(Vi)

wherein G, X, Y, R1, R, R2, R3, R4, A, B and D are as previously defined for formula (f), Z represents a bond,
L represents a leaving group;

with a compound H-E under basic conditions

wherein E is as defined for general formuta (1) in claim 1; or

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