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POSSESSI NG A CYCLOBUTENE GROUP, FOR USE AS I NTEGRI N I NHI BI TORS Thi's
invention relates to a series of phenyl al ani ne enam de derivatives, to 5’
conposi t MIN&¥8IBai ni ng them to processes for their prepdiCAIGRKRO0AMG to
their use in nedicine. Over the last few years it has becone increasingly
clear that the physical interaction of inflammtory |eukocytes with each

ot her and other cells of C 10 the body plays an inportant role in regulating
i mune and i nf PN X LARINEERAMIDE DERIVATINES PUSSESSING A 425,
(1990); Springér, T. A, Cell, 76, 30I, (1I994)]. Speciftic cell surface

mol ecul es col ICEONABYTENE GROUP, FORJESE AS BRI EOGRIN ENHIBIT@RSat e many
of these interactions. 15 The adhesi on nol ecul es have been sub-divided into
different groups on the basis of their structure. One famly of adhesion
nol ecul es which is believed to play a particularly inportant role in
regul ating i ne.and,. i nf tqory responses,i,s the integrin.famly. This
famly of cel |”E%r"?"§£‘é‘°” P@%n%f%?eﬁ%ﬁ@sh‘gs" "MAIRRIRE FANIdE G WRIVES  Pnked
het er odi mep  stdorsddsitons torRirigg herhb teliphdcysel forttReiriptephaiionchating and 8
different int egr_i n beta chains (c) have been identified | Newran, P. et a!,
Mol ecul ar Medite@inisgdaayedigng, (1996)]. The menbers of the fanmly are
typically named according to their heterodimer conposition although trivial
nomencl ature is widespread in the field. Thus the integrin a4[31 consists
of the, integrverahpHasuferhpearsabhas becoaiccidcreddinglpelearttbgt the peysicdl chai n,

but is al i.del f d t Vi te Anti 4 VLA-4. Not all of
Che potent | al tardetions ShimRmaaiy G Saish thach Binér Andhaliesaloinibn
obﬁved ho nagedANSaysan Wﬁ;ﬁgﬁdrﬂ rofedif tagut@ind famuriebaRY iiskRinmnat

nu r of subgroups baséed on t airings that have been recognised'to date

[ Sonnenber g, AesP@fasd$pringer, Toph-c Natyre oh2l 0@POxnAPTingRINSI BgyCellss, 7,
(1993)]. 16 A%, %%95(1‘%8?/ @&%ﬁ%gcé?gﬂr%c%or?r(o@&ﬁgs %ollectively referred to as

cell adhesion molecules mediate many of these interactions.

15 The adhesion molecules have been sub-divided into different groups on
the basis of their structure. One family of adhesion molecules which is
believed to play a particularly important role in regulating immune and
inflammatory responses is the integrin family. This family of cell surface
glycoproteins has a typical non-covalently linked heterodimer structure. At

20 least 16 different integrin alpha chains and 8 different integrin beta chains
have been identified [Newman, P. et al, Molecular Medicine Today, 304,

o (1996)]. The members of the family are typically named according to their
heterodimer composition although trivial nomenclature is widespread in
the field. Thus the integrin odB1 consists of the integrin alpha 4 chain

25 associated with the integrin beta 1 chain, but is also widely referred to as
Very Late Antigen 4 or VLA-4. Not all of the potential pairings of integrin
alpha and beta chains have yet been observed in nature and the integrin
family has been subdivided into a number of subgroups based on the
pairings that have been recognised to date [Sonnenberg, A., Current

30 Topics in Microbiology and Immunology, 184, 7, (1993)].



The inmportance of integrin function in normal physiol ogical responseié¥&m2mﬁ
hi ghl i ghted by two hunman deficiency diseases in which integrin functi S

def ectivgjo(g}@?g%bn the disease ternmed Leukocyte Adhesion %TIJ/ %@g@gg‘s(LAD)

there is a in one of the famlies of integrjins express

| eukocytes [Marlin, S. D. et at, J. Exp. Med. 164, 855, (1986)]. Patients
suffering fromthis di sease have a reduced ability to recruit |eukocytes to
inflammatory sites and suffer recurrent i2nfections, which in extreme cases
may be fatal. In the case of patients suffering fromthe di sease terned

d anzman' s t hronbast heni a efect in a.renber of th ta 3 integrin C 10
Fam 1yt her ol P8 TRRLRREE ohnbrarBauicet Rg ool sl PRRE FS3omaes 18 G i,
Invest. 103, RigBlighttddR) two RifhdiPEemieddy didelBEs iy whitieBitegrin mﬁ%ﬂd?fis' n such
a way as to benefTcially nodulate cell "adhesion has been extensively

i nvesti gat ed defestivealThus imothe sliseasegtarpmes LievkaaytebAdhesioanBefisisrioyes t hat

bl ock ' f i ons. . of | egul AT T B, J.
Crmnol - 145, (A8 NEEJs 4 el iR S, B fhé Tagpfich oLFHESHHE expresion g
(1992); Mg | askobytest[MHrlinJS. Celét AcU. ExpOMed 8284, 8599%)9843.0PKGenR C. et

at, J. din. Invest. 96, 1815, (1995); Binns, R._M et al, J. Immunol. 157,
4094, (1996) ; suiterngs from tps diseagse haxe pdedrectabilly fe recrusbleukoages)to

anti (o vy a( apfSnmaBy sAES A0 ek ieutih nfEighS Wik i SRhG FteRl S5

i nprovenent ofaynibé darat by theachsy idf ypatiedtslisaffatagifrora thendiseass tpfmeat e
nodel of infl m"ratorr¥ bowel disease [Hester berrg, P.E.. et at, Gastraoenterol,
s sMhari ¥

111, 1373-80 ‘ClUEE)IN's Ahtambrstngriangndieehiy a Pelel@n? dMesriack
i ntgQrin 1fdm<>ﬁa'nm6}gsré:w 5eaéfb§t REbMD] Bivkitd g@%ﬁﬂafaobnwekr M.her apgyiti c

potsgutial 1n hu | sease, and one, ReoPro, imeric ‘anti bbdy agai nst
the platel et linveeyrlio3, 28Br (1999krr)3 is in use as a potent anti- thronbotic
agent for use in patients with cardi ovascul ar conplications follow ng
coronary angi oplasty. 30 Integrins recognize both cell surface and

extracel | ul arTﬁ@tpfdténtliauganaédimmﬂe%ﬁﬁ ganeticiPRE 5litls i Walysasles demenierllpy t he
particul ar al pha-beta subunit 1 6 AUG 2016 ) ) )
modulate cell adhesion has been extensively investigated in animal
15 models using specific antibodies and peptides that block various functions
of these molecules [e.g. Issekutz, T. B., J. Immunol. 149, 3394, (1992); Li,
Z. et al, Am. J. Physiol. 263, L723, (1992); Mitjans, F. et al, J. Cell Sci.'
108, 2825, (1995); Brooks, P. C. et al, J. Ciin. Invest. 96, 1815, (1995);
Binns, R. M. et al, J. Immunol. 157, 4094, (1996); Hammes, H.-P. et al,
20 Nature Medicine 2, 529, (1996); Srivata, S. et al, Cardiovascular Res. 36,
c 408 (1997)]. In particular an anti ayf7-antibody has demonstrated both
clinical and histologic improvement of inflammatory activity and disease in
a non-human primate model of inflammatory bowel disease [Hesterberg,
P.E. et al, Gastroenterol, 111, 1373-80 (1996)}. A number of monoclonal
25 antibodies which block integrin function are currently being investigated for
their therapeutic potential in human disease, and one, ReoPro, a chimeric
antibody against the platelet integrin cdIbp3 is in use as a potent anti-
thrombotic agent for use in patients with cardiovascutar complications
following coronary angioplasty.
30
Integrins recognize both cell surface and extracellular matrix ligands, and
igand specificity is determined by the particular alpha-beta subunit



WO 02/ 068393 PCT/ GB02/ 00206 3 combi nation of the nolecule (Newman, P45 AUGI2005
One particular integrin subgroup of interest involves the a4 chain V\/m ch
can pair with two different beta chains 01 and 07 [ Sonnenberg, A, ibid.
The a411¥Wa8%968¥3occurs on many circul ating | eukocytes (F&F ’%&%‘@F%

| ynphocyt es, nonocytes, 5 eosinophils and basophils) although it is absent
or only present at low levels on circulating neutrophils. a4ll binds to an
adhesi on nol ecule (Vascular Cell Adhesiagn Ml ecule-1 al so known as VCAM 1)
frequently up-regulated on endothelial cells at sites of inflanmmation

[ Gsborne, L., Cell, 62, 3, (1990)]. The nol ecul e has al so been shown to
bind to at | esombmatpn pf dae snplesulen(Nevémaat A.x ibid). done eparligianéntenrin

h
Based on dat 2 SUBUEURA DISTRST RABET Dinsrs ZnaTDRBIcLEA PSR e sPEn
bel i eved | hal LpechBREAChAORY (BERHERSLALAL, A, ThRn AR ReuEeLhs and

the extracel lu pl'ays " an I nport ant ein ocy e mgration and

activation [ Yethmcksircllating eleukdcydes (fat uexxamphetd, |yﬁ&)ho(c§tﬁ$2) mdradytesky, D.
' J. din.

vest o 798smopbs AN ?%éopﬁ%iaﬁhﬁﬁéﬁﬁéﬁ%%%gﬁh%wvlba“ﬁrfe?%@ta'e H3 and' 57
has been ter elé-gﬁwbﬂrcélﬁﬂh ”ﬁermrorgﬁﬂsa gﬁ\(\ébmfb dn abihesibBRalecdte 173°

(1989)]. 20 The alrrirng”i's expressed on certaln sub-popul atlons of T
and B | yrrpho(:vamnl@md:eﬁnt\ebesnomrMolbsulef iatso Rnown at VACAMH) Ifnammntly 153,

517 1994)]. Like a40 adl7 nds to VCAM 1 d fibronectin ddi ti on,
2417 bi nds 1 oUEHEGURLT S ROFEBENE! eI L SoF b ATIRUEA IDROPRE. Homi ng. of

| eukocytes to cpsa i 5
VRGEaM 1 | Ber Con; B8 {19RF THéoBFuRNAY RIS G880 SADMTLGRIY 1T RASE

pr &&er ent 1@l | three pmtessedlhe mnatnix r@decmleufmgseama[meabnes ™eJi et &t &iba on
vetveer a7 ER R g, Yol Er T e bh e S PO "
16 AUG 2005 monoclonal antlbodles in animal models it is believed that the interaction
between a4f1 and ligands on other cells and the extracellular matrix plays
an important role in leukocyte migration and activation [Yednbck, T. A et
15 al, Nature, 356, 63, (1992); Podolsky, D. K. et al, J. Clin. Invest. 92, 372,
- (1993); Abraham, W. M. et al, J. Clin. Invest. 93, 776, (1994)].

The integrin generated by the pairing of a4 and B7 has been termed
LPAM-1 [Holzmann, B. and Weissman, I. L., EMBO J. 8, 1735, (1989)].
20 The a4P7 pairing is expressed on certain sub-populations of T and B
c lymphocytes and on eosinophils [Erle, D. J. et al, J. Immunol. 153, 517
(1994)]. Like o431, o4p7 binds to VCAM-1 and fibronectin. In addition,
a4f7 binds to an adhesion molecule believed to be involved in the homing
of leukocytes to mucosal tissue such as gastrointestinal mucosa termed
25 MAJCAM-1 [Berlin, C. et al, Cell, 74, 185, (1993)]. MAJCAM-1 is
preferentially expressed in the gastrointestinal track. The interaction
between o4p7 and MAdCAM-1 may also be important at sites of
infammation outside of mucosal tissue [Yang, X.-D. et al, PNAS, 91,
12604, (1994)).
30



WD 021068393 PCT/ G B02/ 00206 4 Regions of the peptide sequence recdghii®ilby
a4(31 and a407 when they bind to their |igands have been identified. a4fl

seens t Qg RuRIMHse LDV, | DA or REDV peptide sequences irpﬁ]f,g[}@ﬂ&%&&]n and a
Q DSP sequence in VCAM1 [Hunphries, M J. at al, ibid] I'st a

recogni ses 5 a LDT sequence in MAACAM 1 [Birskin, M J. et al, J. Immunol.
156, 719, (1996)]. There have been several reports of inhibitors of these
i nteractions being designed from m)dl fitati ons of these short peptide
sequences [Cardarelli, P. M et al, J. Biol. Chem 269, 18668, (1994);

\S/gg(rj];: ,sl :-li:eN tgl%rfs 8( %g @{@Iq%”ggﬁo?r%]ee%%éﬁr&%i% by( f’é@) ?né lf‘?z?[ﬁ)aéw}ﬁréo been

reported thajhgy SN fo tHRAPIJLIRISSRANE Be8ndBEhNREH.f 688 B8Nl (didyidy site

in fibronectin’'can 1inhibit”a contact hypersensitivity reaction i'n a
trinitrochl otédenidheor J8RBM ipeptideosequémersyupofibronectin, aad al QIBSAS, 88,

or edor nant | poavgRe EoHCAN iicBegees Wnd: o Bodbie Fv?wﬁ_%” fasaanines ed to
be benefigial, gra Hggﬁc‘?éurgf\md(?gﬁg? éBfrslklﬂf W’Umét%éu hgﬁ@ﬁ&’l 358!

However, Dbecause o I qul Istribution ant e range—b???Unctlons
per f or med by (13983}. Tieeelttave fert evedrat epoirts dfanhibjtors of thelseriataractiois be

able to identif Oseletlvel i bi.tors of the al pha 4 subgroup. W have
now found a é%{ép F'g@grﬁ’p QHP ﬁhg?% ?;Ot"é‘?ﬁe a%ﬂjprg 6‘?‘?vgeq‘i“$ﬂﬁ% tors of
a4 i ntegrins[CARERSI SPOM. 1/ A). BB @ﬁerﬂblzeg qsaﬁy gwg@‘lsridmear N)g¢ such as

a4(31 and/ or a407 at’ concentrations at which general Iy’ havée no or
m ni mal i nhi Bi,tBprgaaie iMed.dahemi heslgr 608493, b‘tgrﬂﬁi Vanmggradiops P. Bieded.

orgpor 1 B2 Bl i ol P aCestl o AT e S0 e BB TAY o Shefer 1 e

mikl ng them papfide wealibhcs WdrRHefrbAT tHE %14B(3|0§id&ﬁhq %@eThU@o@ﬁﬁeﬁr@'d&% to one
aspect of the invention we provide a conpound ormula (1): A 6 AU6 2005
inhibit a contact hypersensitivity reaction in a tnmtrochlorobenzene

sensitised mouse [Ferguson, T. A., et al, PNAS, 88, 8072, {(1991)].

15 Since the alpha 4 subgroup of integrins afe predominantly expressed on
~ leukocytes their inhibition can be expected to be beneficial in a number of -
immune or inflammatory disease states. However, because of the
ubiquitous distribution and wide range of functions performed by other
members of the integrin family it is important to be able to identify

20 selective inhibitors of the alpha 4 subgroup.

We have now found a group of compounds which are potent and selective
inhibitors of o4 integrins. Members of the group are able to inhibit a4
integrins such as o«4f1 and/or a4f7 at concentrations at which they
25 generally have no or minimal inhibitory action on a integrins of other
subgroups. These compounds possess the additional advantages of good
pharmacokinetic properties, especially low plasma clearance and good

absorption properties making them particularly suitable for oral dosing.

30 Thus according to one aspect of the invention we provide a compound of
formula (1):



WO 02/ 068393 PCT/ GB02/ 00206 5 (1) 5 C10 15 Q20 25 wherein Rl is a g(E)lADE'IDUS
Ar 1L2Ar 2Al k- in which: Art is an optionally substituted aromatic or

het er oar ogg} §Foc@8o3UP; L2 is a covalent bond or a |inker ateq,&k Wi{%p; Are
is an optionally substituted arylene or heteroaryl ene group; anc% is a
chain -CH2-CH(R)-, -CH=C(R)- or -CH CH2R in which Ris a carboxylic acid
(-C2H) or a derivative or biostere thereof; Xis an -0- or -S- atomor
-N(R2)- group in which: R2 is a hydrogen®atomor a Cl-6al kyl group; Vis an
oxygen (0) or sul phur (S) atom Rx, RY and Rz which may |lit; the sane or
different is each an atomor group -L1(Alk1)n(R3)v in which Lt is a coval ent
bond or a linker atomor group, Akl is an optionally substituted aliphatic
or heteroaliphatic chain, R3 is_a hydrogen or hal ogen atom or group

sel ected from-OR3a [where R3aRisX hydrogen atomor an optionally
substituted straight or branched Cl-gald—mroup or C3-8cycl oal kyl group],
-SR3a, -CN or an optionally substitufed]jcycloaliphatic,

het erocycl oal i phatic, polycycloaliphgkH-c heteropolycycloaliphatic,
aromatic or heteroaronatic group, rkds zerwo or thefnteger 1 and v is the
integer 1, 2 or 3 provided that when n is zero and (W1 i's a coval ent bond v
is the integer 1; 16 AU6 zc:i WO 02/ 068393 PCT/ G802/ 00206

wherein
5 R'is a group Ar'L2Ar2Alk- in which:
Arl is an optionally substituted aromatic or heteroaromatic group;
C L2 is a covalent bond or a linker atom or group;
Ar2 is an optionally substituted arylene or heteroarylene group;
and Alk is a chain
10 -CH2-CH(R)-, -CH=C(R)- or —CH—

din
in which R is a carboxylic acid (-CO2H) or a derivative or biostere thereof;
X is an -O- or -S- atom or -N(R2)- group in which: |
15 RZis a hydrogen atom or a C4.galkyt group;
V is an oxygen (O) or sulphur (S) atom;
RX, RY and R% which may e the same or different is each an atom or
o group -L1(Alk1)q(R3)y in which L' is a covalent bond or a linker atom or
| group, Alk! is an optionally substituted aliphatic or heteroaliphatic chain,
20 R3is a hydrogen or halogen atom or group selected from -OR32 [where
‘R32 is a hydrogen atom or an optionally substituted straight or branched
C1.galkyl group or Cg.geycloalkyl group], -SR32, -CN or an optionally
substituted  cycloaliphatic,  heterocycloaliphatic,  polycycloaliphatic,
heteropolycycloaliphatic, aromatic or heteroaromatic group, n is zero or
25 theinteger 1 and v is the integer 1, 2 or 3 provided that when n is zero and

L1is a covalent bond v is the integer 1;



6 or Rz is an atomor group as previously defined and RX and RY ar €| fdl6ets
together to forman optionally substituted spiro |inked cycl oaliphatic or
het er ocwob@ahésd3hat i ¢ group; and the salts, solvates, hydr 3cgscaidodi0xi des
thereof. 5 1t wll be appreciated that conpounds of fornula (1) may have one
or nore chiral centres, and exist as enantioners or diastereoners. The

I nvention is to be understood to extend to all such enantiomers,

di astereonmers and m xtures thereof, inclﬁhing racemates. Forrmula (1) and C
10 the formul ae hereinafter are intended to represent all individual isoners

and m xtur es i m%OBn (Af?#neélsgmtfg Péwét@%”ﬂe‘?ﬁn@@@(ﬂc?ﬁx r:irfq Wcﬂr%d&’ﬂed

conpounds of may~exi s s tautoners, for exanple
( CH2C=0) - enoltog&iHecHOHforrawrowptisnalkoisobstitutdd spird timieed @mycidadiphatieregi naf t er

are intended tqQ represen |1 individual tautomers and m xtures 15 thereof,
unl ess stat edﬂeﬁgwéﬁﬁfga@ F‘@ﬁ? Oy substituted aromatic groups represented
by Arl when pérﬁﬁ%t?alw sblvates W@rﬁés'd?ﬁ' NASides ttrasp! e optional Iy

substituted nmonocyclic or bicyclic fused ring Co-12aromatic groups, such as

phenyl, 15 or 2-naphthyl, 20 1- or 2-tet rahydronapht hyl, indanyl or indenyl
groups. C Opt,j onal.l t het a resented by the
group Ar V\hét]%ﬂ?é)s%@g? '%tﬁgj 815’5 Orﬁé&i"ﬁfiﬁg f%frgp%egi)nﬂf% E'B‘f’?o%l
substituted GhoRhelhiapajepilsi Carll @t &9ndrartiondedsobr axaswrgéomens. THe, 25
three or four heteroatoms selected from oxygen, sul phur or nitrogen atons.

In general, tREMNQerisatdnBei angrsiped g epdr t‘éxa'f'rpﬁ\éc nBRBBYRMPES, or
bi cyclic fusgﬂﬁ@f&:ﬁ@k%ﬁ@%ﬂﬁﬁé&t erggncIPI{B MCATEhat Qeﬁ:&rrﬂﬁégﬁfonﬁagrwps

|nclude for exa Ive- Sl X ne roarona rou i ni ng
t wo,10t hrtbe formﬂt&w hbetiratbert ares irdénded dot regré semh aikyg:bwduahispmmsor

n @oen aton . o eychl o helerograrmtic o1 QU LALHS L8 Frae ¢ on-

compounds of formula (1) may exist as tautomers, for example keto
(CH2C=0)-enol (CH=CHOH) tautomers. Formula (1) and the formulae
hereinafter are intended to represent all individual tautomers and mixtures

15 thereof, unless stated otherwise.

Optionally substituted aromatic groups represented by Ar! when present
in the group R' include for example optionally substituted monocyclic or
bicyclic fused ring Cg.12aromatic groups, such as phenyl, 1- or 2-naphthyl,

20 1- or 2-tetrahydronaphthyl, indanyl or indenyl groups.

Optionally substituted heteroaromatic groups represented by the group
Arl when present in the group R' include for example optionally
substituted C1.gheteroaromatic groups containing for example one, two,
25 three or four heteroatoms selected from oxygen, sulphur or nitrogen
atoms. In general, the heteroaromatic groups may be for example
monocyclic or bicyclic fused ring heteroaromatic groups. Monocyclic
heteroaromatic groups include for example five- or six-membered
heteroaromatic groups containing one, two, three or four heteroatoms
30 selected from oxygen, sulphur or nitrogen atoms. Bicyclic heteroaromatic
groups include for example eight- to thirteen-membered fused-ring
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WO 02/ 068393 PCTI GRO2/ 00206 7 heteroaromati c groups containing one, t or
nore heteroatons selected from oxygen, sul phur or nitrogen atons.

Parti cul s of heteroaronmatic groups of these typeg~i 5
pyrrolyl ,Ew?girgyﬁqiﬁ,%tehi enyl, inidazolyl, N Cl-6alkylinm dazol yf?hgi%gizj’o W

| soxazofyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2, 3-triazolyl,

1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2, 4-oxadiazolyl, 1,2,5-o0xadiazolyl,
1, 3, 4-oxadi azol yl, 1,3, 4-thiadiazole, pyfidyl, pyrimdinyl, pyridazinyl,
pyrazinyl, 1,3,5-triazinyl, 1,2, 4-triazinyl, 1,2,3-triazinyl, benzofuryl,

benzot 11 aeol v aaLry P digrbeep P Sl READ o KorerdEteris SRR 1 ayi

benzot hi azol ylfrorbexygaazallghur otdegsmatarakyl , benzopyr anyl

[ 3, 4-di hydr o] benzopyranyl, quinazolinyl, quinoxalinyl, naphthyridinyl, e.g.
2, 6-naphthyridinyl, or 2,7-naphthyridinyl, pyrido[3,4-b]pyridyl, _

pyri do[ 3, 2- b] pHHichr Mmﬁl%%ﬁjﬁléhbral’&%btic%'ﬂdﬂgs' BY | thed® iypeguireflddy! .
tetrazolyl, 5,6,7,8-tetrahydroquinolinyl, 5 6,7, 8-tetrahydro- isoquinolinyl,
and imdyl p epyrrofticcifuiyhi dihienyght haidariodiyll | N 1nsaditlinaitareidly | oxarsiylas

1, 8-naphthal i m dyl . Each aromatic.or heteroar t] roup, represent by the
group Art nay 'S%ZBQ’IF-O&'?%RMI-I@O@@&QNT Qy@foé}ﬂ.ngn%.%a@@??&[ﬂ ﬁgc‘gfr[ﬂﬁ?? f, when
present, C ni t1r,@,ge<5ka%ﬁ%|yl0”'ﬁ2,4t&\@adi5£tsag|,e PP SBKEdRIzokNE 1SR ARAigHolyi T ent
substituents may be present and each substituent may be sel'ected for

exanpl e from dm3.4ttbradiazale opyridyl.3pyximEinylapyridarziny, ppiazinyl.3! Srttriaginylwhi ch

may be the sa r..differ +hiS,:each ent, b | r atom or
group, t is Z%Q&F'Q#W&Ei ﬁ'?éefgetbgi'ﬁ% Pgn%élmﬂht elge:?%?%ogé]g?zng%ﬁﬁkzé?%— an
optgmenal | YO s ulitiyidrolbechzatHigr} | berrothiengt, odlénzoaiazolydhaimiolyld Biridelya,
hy gen or hal ogen atomor _a. group.selected fromoptionally substituted
Cl- 6al kyl or %ﬁ‘-"gwg%%'ﬂyl mi 1['%?2935"3&?: i PepziiREefKh a gﬁ;owoﬁyl,
opt i onal |y sulghiiségsz i, 6dldhgbpianB- Ssuckinpiobessapyphnyl- SRSina; 30
[where R6 is as | us?_ é@i'neﬁp?ﬁ?&‘%n?’mﬁ g‘gkt}jheet sane or’ c?ﬁ??grzent]’, -
NO2, -CN, - CoRuIrdxalisgsinaphnriinyl, SOgR, 6-repbksy riding0 2R, 7-naphin/ogssos
pyrido[3,4-b)pyridyl, pyrido{3,2-bjpyridyl, pyrido{4,3-b]pyridyl, quinolinyl,
15 isoquinolinyl, tetrazoly!, 5,6,7,8-tetrahydroquinolinyl, 5,6,7,8-tetrahydro-
isoquinolinyl, and imidyl, e.g. succinimidyl, phthalimidyl, or naphthalimidy!

such as 1,8-naphthalimidyl.

Each aromatic or heteroaromatic group represented by the group Ar! may

20 be optionally substituted on any available carbon or, when present,
nitrogen atom. One, two, three or more of the same or different

c substituents may be present and each substituent may be selected for
example from an atbm or group -L3(AIk2);L4(R%), in which L3 and L4,
which may be the same or different, is each ;a covalent bond or a linker

25 atom or group, tis zero or the integer 1, u is an integer 1, 2 or 3, Alk2 is an
optionally substituted aliphatic or heteroaliphatic chain and R4 is a
hydrogen or halogen atom or a group selected from optionally substituted
Ci-.galkyl or Ca.gecycloalkyl, -OR> [where RS is a hydrogen atom, an
optionally substitued Cq_galkyl or Cj.gcyctoalkyl group], -SRS, -NRSR6

30 {where RS is as just defined for R> and may be the same or different], -
NO2, -CN, -CO2R> -SO3H, -SORS, -S0»R5 -SO3R5, -OCO2R5, -



8 16 AUG 2005 PCT/ GB02/00206 CONRSR6, - OCONRS5R6, - CSNRS5R6, - COR5, - OCORS,

- N(R5) COR6, - N(R5) CSR6, -S2N(R5) (R6), -N(R5)S2R6, N(R5) CON( R6)(R7)1dm];32'0$
R7 is awhygiRens atom an optionally substituted Q. 6al KcOEBo2/00206
C3-8cycl oal kyl  group], -N(R5)CSN(R6)(R7) or -N(R5)SO2N(R6) (R7), provided
that when t 5 is zero and each of L3 and L4 is a coval ent bond then u is the
integer 1 and R4 is other than a hydrogen atom Wen L3 and/or L4 is
present in these substituents as a | i nker® at om or group it may be any

di val ent Iinking atomor group. Particul ar exanpl es C 10 i nclude -0- or -S

atons or - @) - Re, - ad R [V\Ihere
A FoNRSK %COW@ C‘|5|y substéi?ut ed Stl’ai' gm }’\& ra

R8 is a hydrogen at omh or an optiona hched

Cl- 6al kyl NPR ) CSRN(RD)2N( SO,RE ON( 7
G S b, M09 50D MY SN ) By,

CFE) R s A WR@T anw?wm%mﬁﬂ?’tf y éﬁ”‘?ﬁ”’ Seipalkgh oups.
ere e | NKer rOU%S cont aLns WO upnst i e gse n’ay e e sane
G RASRANE R

or different.9 RRk or pPEQdded dRatawbendal ky!

it b t t hed. Cl- 6al a Cl-3al kyl
8; 838 !suc ?gs'saze%fgz%‘ ﬂB OfCte ‘?q‘grgla 8%%'%[“(&98@&%9%3“ é%glef YUeRST agr gups
represented byndPd is otker than Eﬁ@@,@ bAMat6ih_ | ncl ude C3-6¢ycl oal kyl groups e.g.

cycl opropyl, cyclobutyl, cyclopenfyl and cycl ohexyl groups. Opti onal
substituents which may be present on such alkyl or cycloalkyl groups

i ncl ude f | th ubst i tuent s_whi be th
it teront 25 QTR LR poHide Siehclt Bl Ror STEE of o Ve St G e,
bromi ne or (?‘éi upeitah&fbe ahy M@Whrﬂ(ngﬂm&aﬂ &sp@yo@ gPaméthé’xd?ﬁ Rishoxy

gr s. Wen roups R5 and or R6 and R7 are_both Cl-6al ké groups
th gr&ps'nﬁh&i‘g epeDj 6F néd atpe@epneﬁ @+ TG(RION PefPi-o -WSLh -BIGY, are 30

attached 1o §gom.aNger Qevckicts 1 Doy i BB R bhfiotdifSoTuBs VO
straight or branched Cji.galkyl group], -CON(R8)-, -OC(O)N(R8)-, -
CSN(R8)-, -N(R8)CO-, -N(RE)C(O)O-, -N(RB)CS-, -S(O)pN(R8)-, -
N(R8)S(0)z-, -N(RB)O-, -ON(R®)-, -N(RE)N(R8)-, -N(R8)CON(RS)-, -
15  N(R8B)CSN(R8)-, or -N(R8)SO2N(R8)- groups. Where the linker group

contains two R® substituents, these may be the same or different.

When R32 R4, R5, R6, R7 and/or R8 is present as a C.galkyl group it may
be. a straight or branched C1.galkyl group, e.g. a C4.3alkyl group such as a
o 20 methyl, ethyl or i-propyl group. Ca.gcycloalkyl groups represented by R32,
R4, RS, RS and/or R7 include Cjs.gcycloalky!l groups e.g. cyclopropyl,
cyclobutyl, cyciopentyl and cyclohexyl groups. Optional substituents which
may be present on such alkyl or cycloalkyl groups include for example
one, two or three substituents which may be the same or different
25 selected from halogen atoms, for example fluorine, chlorine, bromine or
iodine atoms, or hydroxy or C.gatkoxy e.g. methoxy or ethoxy groups.

When the groups RS and R6 or R6 and R” are both C4_galkyt groups these
groups may be joined, together with the N atom to which they are

30 attached, to form a heterocyclic ring. Such heterocyclic rings may be



optionally interrupted by a further heteroatom selected from-0-, -S- or -
N(R5)-. Particul ar exanples of such heterocyclic rings include piperidinyl,
nor phol i Ry g2/bdgseor phol i nyl, pyrrolidinyl, inidazolidinyl pepd;mbaeoazl BAUG 2005
rings. 5 When Alk2 is present as an optionally substituted aliphatic or

het eroal i phatic chain it may be any optionally substituted aliphatic or

het eroal i phatic chain as described hereinafter for Alkl. C 10 Hal ogen atons
represented by R4 in the optional Art subStituents include fluorine,
chlorine, bronine, or iodine atoms. Exanples of the substituents represented
by - L3(Al k1)t lgHtighhiy W@ﬂupﬁ&cﬁﬁ?rﬁ frthel fiet@fettBm 58leeerd eronslsOof -3-hgr -

i nvention include atons or 15 groups -L3Al k2L4R4, -L3Al k2R4, -L3R4, -R4 and
- Al k2R4 wher eiN(R;. Parigylar exaemieRof aneh dn@ter@tmc;dnagavreclunarmpemlayl

O IR AT IR e T e

- (CH2) 2R4 and ririgé. groups 20 (c) Thus Art in conpounds of the i nvention
may be optl onal I'y substituted for exanple by one, two, three or nore hal ogen
atoms, e.gd fluorine, chi or| ne, brom ne or iodine atons, and/or Cl-6alkyl,

o0 methyl . chRrh ANEISPY bredsn PRPVha By Okbaviad - ofhgR cbpal k1.

Cl1- 6hydr oxyal Iﬂ,dtero%hghatl‘w(ﬂﬂwrrﬁtrﬂm .be W‘gro Nehdly substiitéd) AIgHakad, or
car boxyCl-6al kyl , e.g. carboxyet hyl ¥l|thl 0 e.g. nmethylthio or

ethyl thio, caﬁl%&@ﬂ@ipbéﬂ'%}h\@'ﬁﬁ? d%SCg’beddWQ gefonAlkhi o, 2- carboxyet hylthio
or 3-carboxypropylthio, Cl-6al koxy, e.g. nmethoxy or ethoxy,

hydr oxyCl- 6al koxy, e.g. 2-hydroxyethoxy, hal oCl 30 6al kyl, e.g. -CF3, -CHF2,
- , hall0Cl-Heabgex torasgepresehted bm theV@tQﬂ{a(D@&?i%&b@ﬁIUe%WG 16

AUG=2005 10 2F, Cl-6al kyl am no, . ra/l am no or ethylamno, am no.
(- NH2) , m ndePrieg ghlering, Bron?sil’r?n%r K@ atg |ani noet hyl , Cl1-6di al kyl ami no,
€.g.

Examples of the substituents represented by -L3(AII_<1)IL4A(F24)u when
present in Ar! groups in corr;pounds of the invention 'include atoms or
15  groups -L3AIk2L4R4, -L3AIk2R4, -L3R4, -R4 and -Alk2R4 wherein L3, Alk2,
L4 and R4 are as defined above. Particular examples of such substituents
include -L3CH3L4R4, -L3CH(CH3)L4R4, -L3(CH2)oL4R4, -L3CH»R4, -
L3CH(CH3)R4, -L3(CHo)2R4, -CHoR4, -CH(CH3)R4, -(CHg)2R4 and -R4
groups.
20 |
o . Thus Ar! in compounds of the invention may be optionally substituted for
example by one, two, three or more halogen atoms, e.g. fluorine, chlorine,
bromine or iodine atoms, and/or Cy.galkyl, €.g. methyl, ethyl, n-propyl, i-
propyl, n-butyl or t-butyl, Cs.gcycloalkyl, e.g. cyclopropyl, cyclobdtyl,
25 cyclopentyl or cyclohexyl, Cj.ghydroxyalkyl, e.g. hydroxymethyi,
hydroxyethyl or -C(OH)(CF3)2, carboxyCq.galkyl, e.g. carboxyethyl, Cy.
galkylthio e.g. methylthio or ethylthio, carboxyCq_galkylthio, e.g.
carboxymethylthio, 2-carboxyethylthio or 3-carboxypropylthio, Cq.salkoxy,
e.g. methoxy or ethoxy, hydroxyC1.galkoxy, e.g. 2-hydroxyethoxy, haloCy.
30 galkyl, e.g. -CF3, -CHF2, -CH>F, haloCq_galkoxy, e.g. -OCF3, -OCHF5, -



di met hyl am no or diethyl am no, Cl-6al kyl am noCl-6al kyl, e.g. ethy-

| am noet hyl, Cl1-6di al kyl am noCl1-6al kyl, e.g. diethylam noethyl, am noCl- 5

6al koxy, we igwed9s noet hoxy, Cl-6al kyl ami noCl- 6al koxy, e.g. pegidwdagsgro- 16 AUG 2005
et hoxy, Cl1-6di al kyl am noCl- 6al koxy, e.g. dinethylam noethoxy, diethyl-

am noet hoxy, diisopropyl am noet hoxy or di nethylam nopropoxy, nitro, cyano,

am di no, hydroxyl (-OH), fornyl [HC(O) -] ) carboxyl (-CQ2H), - CO2R5 e.qg.
-CO2CH3 or -CO2C(CH3)3, Cl-6al kanoyl e.g. acetyl, thiol ( 10 SH), _

thiod _6al kyl, e.g. thionethyl or thioethyl, sul phonyl (-SO3H), -SO3R5,

Cl1- 6al kyl sul pbyioWJF, @1.galk9%hhﬁb§él%hﬂn@m lafaircd 8t kethAHIMAON¥MING - (INH.)
nmet hyl sul phonyl , ‘am nosul phonyl (-SO2NH2), C1-6al kyl am nosul phonyl, ="'e. g.

met hyl am nosuapimoty].calkyletehg! aminosweltipHoory lamitiebgi,alliydiatkylamisoll phgnyl
e.g. dimethyl am nosul phonyl or diethyl am pnosul phonyl, phenyl 15
am nosul phonyfimelayBeNas @ (Jiehuainoc: Gesalgiiam iR seBayI -8, gethy-

nmet hyl am noc th ) o - 64| ] r bonyl e.g.
i ot hyl 2 noBaTBRRy . o ARG gt At R ARG S8ec.

ami nocar banyl salRogy, &g ra@mhbwr@srk NesaANaNAinindCir Sakbxy aginaketiAdio-

am nocar bonyl? e.%ﬁ ep1hyl am noet yIQ::';‘?nE’r nocar f)ony @Cl-%di :g]kyl arg’n?PéhoC10 (c) 20
6al kyl am nocaethomy) ,CesdjalkgiamihgCapaitoxy hye. g dicwdhyammoetaokyo-diethyl-

car bonyl am no, Cl-6al ’g%/nl am nocar bonyl am no, met hyl ami nocar bonyl - am no

e. g,
or et hyl ani no@BNMRFYPA FESOREPPEAMINRG N nQEaatFBﬁW REPrePQxy, nitro,
di met hyl ami no, n 9l et by r A . -
6al kyl gm’ nocagﬁ]ﬁc%%ﬂylhgm%g? (2@5& rfrcgml gqn?ggggr Eghbﬁ Lt(h(i?z‘i'%' am no,
ani not hi ocar bgmsREE 7P -COLTHY byl-@:@;{(;(dk—ié)g,acbsgawmyn@,.g.eage%li thiol (-

me | am not hi ocar bonyl am no or et hyl am not hi ocar bonyl am no,
6dives kyl difi noBhi) dbimosalkyne igo thiemgthyd iorshioethyti sudpindmd 4r B0 gh), aBiGRDr

e o. et hyl am GoGARIBHRRURI oy a TRV SERIUR Ky | CaleNOHIERII, 30 o
met hyl sul pgg_nral@gé%%%ﬁ;gamnmsemw-%zm%?dd:?.'s%ua\mn%&%%%?ﬁ 16
e.g. methylaminosulphonyl or ethylaminosulphonyl, Cq.gdialkylamino-
sulphonyi, e.g. dimethylaminosulphonyl or diethylaminosulphonyl, phenyi-
15 aminosuiphonyl, carboxamido (-CONHy), Cialkylaminocarbonyl, e.g.
methylaminocarbonyl or ethylaminocarbonyl, Cj.gdialkylaminocarbonyl,
e.g. dimethylaminocarbonyl or diethylaminocarbonyl, aminoCi.galkyl-
aminocarbonyl, e.g. aminoethylaminocarbonyl, Cj.galkylaminoCq.galkyl-
aminocarbonyl, e.g. ethylaminoethylaminocarbonyl, C1-6dialkylaminoC1.
o 20 galkylaminocarbonyl, e.g. diethylaminoethylaminocarbonyl, amino-
carbonylamino, C1.galkylaminocarbonylamino, e.g. methylaminocarbonyi-
amino or ethylaminocarbonylamino, Cy.gdialkylaminocarbonylamino, e.g.
dimethylaminocarbonylamino  or  diethylaminocarbonylamino, Ci-
galkylaminocabonylC1_galkylamino, e.g. methylaminocarbonylmethyl-
25 amino, aminothiocarbo_nylamino, C1.galkylaminothiocarbonylamino, e.g.
methylaminothiocarbonylamino or ethylaminothiocarbonylamino, Ci.
gdialkylaminothiocarbonylamino, e.g. dimethylaminothiocarbonylamino or
diethytaminothiocarbonylamino, Ci-galkylaminothiocarbonylC1.galkyl-
amino, e.g. ethylaminothiocarbonylmethylamino, C1-galkylsulphonylamino,

30 e.g. methylsulphonylamino or ethylsulphonylamino, Cq.gdialkyi-



O sul phonyl am no, e.g. dinethyl sul phonyl am no or di et hyl sul phonyl am no,
am nosul phonyl am no (- NHSG2NH2), Cl- 6al kyl am nosul phonyl am no, e.g. 1§ AUG 2005

met hyl am‘ﬂ%%&ggnyl am no or ethyl am nosul phonyl am no, Cl_p@f’ﬁi?:&@m%

am nosul phonyl am no, e.g. dinethyl am nosul phonyl am no or di et

am nosul phonyl am no, Cl1-6al kanoyl am no, e.g. acetylam no, am noCl-

6al kanoyl am no e.g. am noacetyl am no, Cl-6di al kyl am noCl- 6al kanoyl - am no,
e.g. di nmethyl ani noacetyl ami no, Cl1-6al kandyl am noCl- 6al kyl, e.g.

acetyl am nonet hyl , C1-6al kanoyl am noCl- 6al kyl am no, e.g. acetam do-

e, MOS0 W e AR Moy

et hoxycar bonylam no’or t-but 0 groups. sent as part
of the group Riminosoiphpayiadsinof(-MNRSOINHNT Carsallkgmieo sulphorkdaminane.gr  gr oup
Lea or a linker -(A k3)L2a-, where Alk3 is an optionally substituted
al i phatic or HeetwEENNEEHPheNYRENROWRT cﬂtW‘BQSHW(’I‘5‘a§%’6‘H' chaiadlialsyl-

descri bed her diinepaPpoRyentigh: B o sfifte FRatiGoRPiRbRhinghSgr Blpiet? °
represent ed byarfineswiphonplaesied! @f.galkandylamirid)e egg.oweeRamind, udeninbase

aromatic groups as previously 20 described for Art. Optionally substituted
het er oar yl ene ggtkameylareippesaat eamipoagedylaméto, [ esdidkyiamnaG:.edlkaneylgr oup
R1 include those. hetero ro%’lc . rou‘%s as. pr(fvi qgsl Idescr' bed for Art. 25
Each di val ent APPPerfdoPMenVAaNoRErYIaiinnp e KaudyETiC wealkihye B
attached to t {ﬂgﬁ @&ﬂg ; o) vah l,ab i car bon
or nitrogen a{h(;%%ﬁé‘@'i T %thgpyltdé‘rai%ﬁgé]d he@%fﬁ@gﬁg?ﬁu%bi e%?%‘?enﬂntagd by
Are may be omthgaaliny, subsgalkoxyedrbynydaraind woeay. nomethexpsarbbnglansineel ect ed

fr the 1 6 AUG 2005 WD 02/068393 PC / GB02/ 00206 12. atons or groups
C LAl k2) 104 rihoxygaskonaminpel-ButonrRarBoRIa MO R4S

L2 when present as part of the group R' in compounds of the invention
may be a finker atom or group L22 or a linker -{Ak3)L2a-, where AIk3 is an
optionally substituted aliphatic or heteroaliphatic chain which may be any
15  such chain as described hereinafter for Alk!, and L228 may be any finker

atom or group as described hereinbefore for L3,

Optionally substituted arylene groups represented by Ar2 when present as
part of the group R' include those aromatic groups as previously
20 described for Arl.

Optionally substituted heteroarylene groﬁps represented by Ar2 when
present as part of the group R! include those heteroaromatic groups as
previously described for Ar?.

25
Each divalent arylene or heteroarylene group represented by Ar2 may be
attached to the remainder of the molecule through any available ring

carbon or nitrogen atoms.

30 The arylene and heteroarylene groups represented by Ar2 may be

optionally substituted by one, two or more substituents selected from the



atons or groups are present they may be the sane or different. Wen EII'A@
group R2 is present in conpounds of the invention as a Cl- 5 6al kyl1 ngug’t

may be fwoog¥aapd e a strai ght or branched Cl1-6al kyl grouppceaBoz@dofes- 3al kyl
group such as a nethyl or ethyl group. When the group Ris present in RL in

conpounds of the invention as a derivative of a carboxylic acid it may be
for exanple an acyclic or cyclic C 10 ¢ %boxyl ic acid ester or an am de.

Particul ar acyclic esters and am des include -CO2AI k7 and - CONRGR6 groups
as defined herein. Wien Ris a biostere of a carboxylic acid it may be for

exanpl e a tetgigaw! 6r ﬁfo@shm_(ﬂmeﬂu(wyuh descibis Peesthe vased i @sRhbgLC acid,
sul phoni c acid, sulphinic acid or boronic acid or an acyl sul phonam de
group. .15 Esttems ¢r-gzoRps lare peeskt i tihele mayQiNRERSIMdariditieienés of t he
carboxylic acid group (-CO2H) in conpounds of forrmula (1) may

advant ageously be used as prodrugs of the active conpound. Such prodrugs

are_compoundsyypihi (5 YRARS B 81 esBAB P LBRIIRAMS ot e FRIGEBAONI i)

carboxylic acid 20 prfor to exhibiting therr pharnacol ogical e ec?@'and t he
i nventionS pgalkyt greup jt reay dediortexapipldralgsaight bhérawdhusl Ch.ghtkyingreud 1) -
Such prodrugs are well known in the art, see for exanple International

Pat ent Appl i Ea8i df1-3%Ky \anoup 28ah as aBwedy! orethiyldrewRt Benzon Synposi um

1982, 17, 156- 177), Singh, G et al (J. Sci. Ind. Res., 1996, 55, 497-510)
and Bundgaard, 25 H., (Design of Prodrugs, 1985, El sevier, Anmsterdam.

Esterified cagyhaxythed@upsRIi§Riresent mdﬂbmtaﬁn?ém PR ikveritit age? gr oups
wherein Alk7 is a straight or branched optionally substituted Cl- 8al kyl

group such adlesivativeigf a eaxylia agichiiynay ibepfaspgaamplebam yacyclic batoytlics 30

b , T L, . I , ' I ' [ -
oalGeny! '3 olpra B g o EERE Y anfli; ParluslhbRIR, e¥ely ARY 3685 T o
2005 V0 02/ 468388 -BOH/AIE03AG0BTINASHO iremyd asrddinkl kevsin avpieh, RAS a

optionally substitu C2- 8al kynyl group 'such as a ethynyl, propynyl e.g.
2- propynyl ombigsternof a eaghoxylieacichy may befor example a tetrazole or other acid

such as phosphonic acid, phosphinic acid, sulphonic acid, sulphinic acid
or boronic acid or an acylsulphonamide group.
15
Esters (-CO2AI7) and amide (-CONR®SRS) derivatives of the carboxylic
acid group (-CO2H) in compounds of formula (1) may advantageously be
used as prodrugs of the active compound. Such prodrugs are compounds
which undergo biotransformation to the corresponding carboxylic acid
20 prior to exhibiting their pharmacological effects and the invention
c . particularly extends to prodrugs of the acids of formula (1). Such prodrugs
are well known in the art, see for example International Patent Application
No. WQ00/23419, Bodor, N, (Alfred Benzon Symposium, 1982, 17, 156-
177), Singh, G. et al (J. Sci. Ind. Res., 1996, 55, 497-510) and Bundgaard,
25 H., (Design of Prodrugs, 1985, Elsevier, Amsterdam).

Esterified carboxyl groups represented by the group -COAIK/ include
groups wherein Alk7 is a straight or branched optionally substituted C1.
galkyl group such as a methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-
30 butyl, t-butyl, pentyl or neopentyl group; an optionally substituted Cx.

galkenyl group such as a propenyl e.g. 2-propenyl or buteny! eg. 2-



butynyl group, an optionally substituted C3-8cycl oal kyl group such as a
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycl oheptyl group}ﬁéﬂﬁﬁ]&r’

opti onal lwosybsbes ut ed C3-8het erocycl oal kyl group such as gctT/GBoO2/00206
tetrahydrof uanyl e.g. tetrahydrofuran-3-yl, pyrrolidinyl e.g. 1-

met hyl pyrrolidinyl such as 1-nethylpyrrolidin-3-yl, piperidinyl e.g. 1-
met hyl pi peridinyl such as 1-nethyl pi peridin-4-yl, tetrahydropyranyl e.g.
t etrahydropyran-4-yl or 2-oxo-[1, 3]dioxol 34- yl e.g. 5-nethyl-2-oxo C 10
[ 1, 3] di oxol -4-yl group; an optionally substituted C3-8cycl oal kyl C1-8al kyl
group such as putémal @PSBUERPL itup, Care lopliexiyTeiuBgliteed cus kakenyl gF
group; an opti onal‘?y substi '?gt Qd u&_ Shg?gr ocycl oal kyl C1- SEaPky? %lr gudgyrlsuch
as a nor phol i spchNseagthynytthpopynphelgi Bypropyngtdnbutypyk e.gl 2chutynyiNoeBhy| |
pyrrolidinyl-Npropyl, piperidinyl-Nethyl.  pyrazolidinyl-Npmethyl or 15
pi per azi nyl - bé{?w ngHBp?naﬂp%‘iﬁ/&}"&fnﬂf Sﬁ%ﬁ%s 3ﬁﬁ¥cé8g'&¥§5%&lsg§§d§ 6al kyl
group such as o] 0, |j0 5P W td L1
substituted hy F@;%QIBSY‘E%PMM'O%&QUCﬁyléygﬁoﬁéhwogy?&%@ég?‘g.é’?-a%' ah
hydr oxyet h§l @ptibpdiypxypubgtituted. g. Cslhstdranyploadiyy| , gBetydr eustpr opgl @
2, 3-di hydroxyprog%/)lffj group' an optional | ubstituted Cl-6al kylthi oCl- 6al kyl
20 group such'@¥ R{YRFM hi Geﬁ-hylteH?BX%P WANDHYE onAWTPldSt | €fed &1
6al kyl sul finyl : u chs ag. i§ild iy i@l ;oan
opt i onal 1y subeeTPRVENBYERGH S P ARuRYISIa ST socind &g:
met hyl sul f onylmethiplgiperrdingg; saeh ogg i omethylpipabdin-4wyl.eteiChBirgpyraaykyd.gxy G
6al kyl group ch as a cyclohexyl oxynet oup; . ,an _optiaqnal Ly 25
substituted c:i%‘é%(}%qs%a}” I'Jtt'P(ro g 6?’1%3 f%#]gﬁ%(o 'l%c’ﬁ as @ %nr‘"ﬁetp{yl OX0-
cygopent yot hif BedioydI-4ybupouph avptdptivaally subksitutedt @é-@cloalkyla_galk%l |

yl

gc oal kyl sul fi nyl C1- 6al kyl group such as a cycl opentyl -sul finyl met
group; an opt igsp&p Spchudsta cyelegettyirpetiyl, cencighexyimety! ©r- ewialexydetbyb such

o By, ool SR MR e S PR BRMMISI ER il v
02{ 068393 14 RBGT. /aeaﬂg./f@aaaﬁ,@-m_@wup tRieRforpRoir N ARIthyI, SHRASIIdinINLethy!,
Cl-6al kyl Oxyc%rylrjr%%ilngl-N?Srlopslr,]yl p?lpr)c(a)rliJ inilyr\?-rc]atr?ysl, pyrazolidinyl-N-methyl  or

15 piperazinyl-N-ethy! group; an optionaily substituted Cq.galkyloxyCq.galkyl .

group such as a methyloxyethyl or propyloxyethyl group; an optionally
substituted hydroxyCq.galkyl group such as a hydroxyethy! e.g. 2-
hydroxyethyl or hydroxypropyl e.g. 2-hydroxypropyl, 3-hydroxypropyl or
2,3-dihydroxypropyl group; an optionally substituted C1_salkylthioC.gatkyl
20 group such as an ethylthioethyl group; an optionally subsbtituted Ci.
o ealkyléulfinle1-ealkyl group such as an methylsulfinylethyl groﬁp; an
optionally substituted Cq.galkkytsulfonylCq.galkyl group such as an
methylsulfonylmethyl group; an optionally substituted C3.gcycloalkyloxyC1.
galkyl group such as a cyclohexyloxymethyl group; an optionally
25 substituted C3.gcycloalkylthioC1-galkyt group such as a
cyclopentylthiomethyl  group; an optionally  substituted Cs.
gcycloalkylsulfiny!Cq.galkyl group such as a cyclopentyl-sulfinyimethyl
group; an optionally substituted Cj.gcycloalkylsulfonylCq.galkyl group such
as a cyclopentylsulfonylmethyl group; an optionally substituted Ci.

30 galkyloxycarbonylC1.galkyl group such as isobutoxy-carbonylpropy! group;



| sobut oxycar bonyl pent enyl group; an optionally substituted Cl-

6al kyl oxycar bonyl oxyd - 6al kyl group such as an ethyloxycarbonyloxynef@xbﬁﬂms
I sopr opoxpeanbgsny | oxypthyl e.g 1 5 (isopropoxycarbonyl oxy)petiyBo2a50206

2- (1 sopropoxycar bonyl oxy) et hyl group; an optionally substituted

Cl1- 6al kyl oxycar bonyl oxyCl- 6al kenyl group such as a

| sopr opoxycar bonyl oxybut enyl group, an optionally substituted C3-

gcycl oal kyl oxycar bonyl oxyCl. 6al kyl group such as a cycl ohexyl oxy-

car bonyl oxyet hyl, e.g. a 2-(cycl ohexyl oxycarbonyl oxy) et hyl group, an 10

optionally suiistaptishanl Bubstittledd kydlafbraiarbeayIylsalkearyd Foah ascH Y
di met hyl am noet hyl or N-di et hyl am noethyl group; an optionally substituted
N- C6- 12ar y| - NsQautoaydarbanylpedierghl kgiougi oupnsuoptiapaly N- puksijited Cq.

e e Bt SRS B S an
st tut v LRI EARRMUPAFRE L B, | Koso RS AR oy, |28

napht hyl mét hy(isopropgycarbanyioxnethlyly os @itagrapexydaebenylCey ) Eltal \jrElp6ahky|

0o . T dasntoraly shgitufseh B ol Ry BE ey i s Bk Eoun SuEhiandl 1y 20
Salkyl - or oup SoRGPRelBBRIBK o e, IRl SRBon AN spRetaEY Ca. 1

phenyl oxyet hydcyclbalgRixybsiboxyioad/ Ty sallon %;f@aphtslwhoxa{srefahydc:}/cmmloﬁ/-%'

12aryl t hi oCl-8al kyl group such as an optionally substituted phenylthioethyl

group; a C6- Kzabgngoxyathyll Ge-gBakk 2-(Qyeohexylexticabonylaxyletbral grpupubani t ut ed
2 e BT b PRI S Bl Y iR, e
substituted irdahfammdepy Gk-Nalidttylatifothyb§up arfoRiciamy simshtited
et hoxycar bonyl oxyet hyl , pival oyl oxynet hyl , propi onyl oxyet hyl or propionyl -
oxypropyl grdﬂl&&‘aa@rﬂﬂl‘icgmﬁ'hﬂa@dﬂg@-ﬁﬂiﬂd @THUR; rRWEC1aBakk W-phesvpNsuch 30
oSon e Bl AT SR o M P e N Y 10 AL
carbamoylCq._galkyl group such as a N-diethylcarbamoylmethyl group; an
15 optionally substituted Ce.1parylCq.galkyl group such as an optionally
substituted benzyl, phenylethyl, phenylpropyl, 1-naphthylmethyt or 2-
naphthylmethyl group; an optionally substituted heteroCg.1parylCq.gatkyl
group, such as a pyridinylmethyl e.g. pyridin-4-ylmethyl or imidazolylethyl
e.g. 2-imidazol-1-ylethyl group; a Cg.1paryl group such as an optionally
20 substituted phenyl, 1-naphthyl or 2-naphthyl group; a Cg.12aryloxyCi.

C galkyl group such as an optionally substituted phenyloxymethyl,
phenyloxyethyl, 1-naphthyloxymethyl, or 2-naphthytoxymethyl group; a Ce.-
joarylthioCq_galkyl group such as an optionally substituted phenyithioethyl

. group; a Cg.1zarylsulfinylCy.galkyl group such as an optionaily substituted

25 phenyl-sulfinylmethyl group; a Cg.12arylsulfonylCq.galkyl group such as an
optionally substituted phenylsutfonylmethyl group; an optionally
substituted Cq.galkanoyloxyCi.galkyl group, such as a acetoxymethyt,
ethoxycarbonyloxyethyl, pivaloyloxymethyl, propionyloxyethyl or propionyi-
oxypropyl group; an optionally substituted C4-gimidoC1.galkyt group such

30 as a succinimidomethyl or phthalamidoethyl group; a Cg.12aroyloxyCi.



8al kyl group such as an optionally substituted benzoyl oxyet hyl or SAUBN‘)S
benzoyl oxypropyl group or a triglyceride such as a 2-substituted \

triglycerwden@egsoza 1, 3-di - Cl-8al kyl gl ycerol -2-yl group sugbr@aBododz)d-

di heptyl gl ycerol -2-yl group. Optional substituents present on the Alk7 5
group include Rt 3a substituents described below It wll be appreciated that
in the forgoing list of A k7 groups the point of attachnment to the

remai nder of the conmpound of forrmula (1) 1% via the last described part of
the Al k7 group. Thus, for exanple a methoxyethyl group 10 woul d be attached

by the ethyl ggp vdsu sgu@h nagpaﬁll ionbtet Sibstnrep bewrdyfbxyettal t aghed
via the N-et h)% l,g(;;j"rz'oup F%t w il be furﬁer a%prem at ed that |yn '?herﬂ?orgm ng

list of Al k7 goengoyloxyhersy! IgmU[ZSpQCI ai dagiygernmnt sotledasalaky?-sgbetilpdedny be
repl aced by alke | . 15 al ky ou s ere, such _groups are as pyeviously
defined for Al R% Aﬁﬁ. Fi%nal I{/gfjhgé Ycergl'é'é’iyg aﬁ‘ﬁ?@'nﬁs Lgs may
optionally be tor %eqﬁrs § wher e
such |inker aqlhr%&a%%gbtrspz %Y @?gpas tr'cgf/a}to%bs yltltjjé(?E E or E@ r% Brther
prodrugs of Cogmapnﬁau@é H16r mubstitiénts dedoridednystbwe esters where X is a

-N(R2)- group in which R2 becones a Cl-6al kyl joining chain, especially a
-CH2- or -CH2CH2- chain, which is also connected to the aci d group Rto

forma cyclic L0 r L /0 68 3

L Shot JEE RGBT b A i HDORE R AR HEPOTR i

conpounds of fattavhigertity théhenﬂalnﬂeerofah@mmpcgnmm foemuts entiedidthd hspay be
as des ri bed above for the |Iinker atomor group

any |inker atom or ro

L3. In addl ti d?PSIPI'beaﬁTEPEW%@'k gragp. E'f“dﬁnfOSeW’é‘lﬁ"%?@et@xﬁﬁ@éféﬁfoﬂm t he
ar , 1RY r qu;, 1

su@)i tute afu.og Igt?éséghg?%@m rrgdéthgf grd( o%'%ﬁg t)no?ér&%g}y@t ut egﬁb dup

Cl- 10al i phat i owelldibre attechddcvirdhe ékat’rp'll geoupacl ude

It will be further appreciated that in the forgoing list of Alk? groups, where
not specifically mentioned, alkyl groups may be replaced by alkenyl' or
15 alkynyl groups where such groups are as previously defined for Alk1.
Additionally these alkyl, alkenyl or alkynyl groups may optionally be
interrupted by one, two or three linker atoms or groups where such finker

atoms and groups are as previously defined for L3,

20 Further prodrugs of compounds of formula (1) include cyclic esters where
C X is a -N(R?)- group in which R? becomes a Csalky! joining chain,
especially a -CH;- or -CH,CHp>- chain, which is also connected to the acid

group R to form a cyclic ester of formula (1a):

AlK'Ar2L2An
O H
Rx
N Ry
O\R {
O

25 R? (1a)



optional |y substituted straight or branched chain Ci-6al kyl ene, C2 3d AUG 2005
6al kenyl ene or C2-6al kynyl ene chains. Particul ar exanples of aliphatic
chai ns regresssided by Al k1l include optionally substitutedCrosR2/0020H2) 2-,

- CH(CH3) CH2-, -(CH2)2CH2-, - (CH2)3CH2-, - CH(CH3) (CH2)2-, - CH2CH(CH3) CH2-,
- C(CH3) 2CH2-, 15 CH2Q(CH3) 2CH2-, - ( CH2) 2C( CH3) 2CH2-, - ( CH2) 4CH2-
- (CH2) 5CH2-, - CHCH-, - CHCHCH2-, - CH2CHChk, - CHCHCH2CH2-, - CH2CHCHCH2-, -

(CH2) 2CHCH, -CC-, -CCCH2-, -CH2CC-, -CCCH2CH2-, -CH2CCCH2- or - (CH2)2CC
chains. 20 Heteroaliphatic chains represented by Al kl when present in the
group RX, C RihemgrfasenRin the gmupoRKdRY eindfar Rl codypdundsusfeforimelal 1 phat i ¢
chains just described for Alkl but with each a(iidi tionally containing one,
two, three orther Beratom Q5tIeLPoiePrRIaNted n-C onei b g Hdkgysatararer cul ar

het ero- atons I t : 45 i defi ned
above 251 or gl ety AR I8P TR a5 B8RS 0 &fon driolp ey
i nterrupt thenglyigid@bea Swigtonor may be positioned at its term nal carbon

atomto connect the chain to an adjoining atomor group. Particular
exanpl es ishcl ude optionally substituted - CH2L5-, -CH2CH2L5-, -L5CH2-, -

L5CH2CH2-, - L 1 BCHRCH( - 7 _

- L5C( CH3) 2042%%{%98%%?%?” 2%%’%1 R %ﬁdﬁfﬁégﬁgﬁﬁédm 2005
PCTI GBCR/ 00206r(nOHR)(3).5@H2n, opli6halR sabstitutdd GHiphatic elHAL BOMAGHLSCHR: and -
CH2) 2L5CH2CH2- . chai ns.. C.The, aptiopal substitugnts whi ch b t

I ahat o or Gaiqnaty, subsimas Erciahates hainsnf BiawATekamiles aBlgRe.  t vo.
th Jhshi t bst.i t be.t

1Tt or ont | anoptidly; SEBRIGE] SEERE St GianHER" JRafh P8 EE Ko

brg’ ne o i oghlRenyl@he B8 CogjalkyPhllenesidihs - CO2R9, where RI is an optionally
subetituted

- Particular examples of aliphatic chains represented by Alk! include
optionally substituted -CHo-, -(CH2)o-, -CH(CH3)CHaz-, -(CH2)>CHo-,
(CH2)3CH2-, -CH(CH3}(CHgz)2-, -CH2CH(CH3)CHaz-, -C(CH3)2CHo-,

15 CH2C(CHg)2CHz-, ~(CHg2)2C(CH3)2CH2-, -(CH2)4CH2-, -(CH2)sCH2-,
CHCH-, -CHCHCHs-, -CHoCHCH-, -CHCHCH>CH;-, -CH;CHCHCH2-,
(CH2)2CHCH-, -CC-, -CCCHa-, -CH2CC-, -CCCHoCH»- -CHpCCCHp>- or -
(CHy)2CC- chains.

20 Heteroaliphatic chains represented by Alk! when present in the group RX,
C‘ RY and/or RZ in compounds of formula (1) include the aliphatic chains just
described for Alk! but with each additionally containing one, two, three or

four heteroatoms or heteroatom-containing groups. Particular hetero-
atoms or groups include atoms or groups LS where LS is as defined above

25 for L3 when L3 is a linker atom or group. Each L5 atom or group may
interrupt the aliphatic chain, or may be positioned at its terminal carbon

atom to connect the chain to an adjoining atom or group. Particular
examples include optionally substituted -CHaL5-, -CHoCHoLS5-, - 5CH»-, -
L3CHoCHo-, -L2CH(CH4)CHo-, -LSCH2CH(CH3)CHo-, -

30 LPCHRCH2CH(CHg)-, -LSC(CH3)2CH2-, -CHaLSCHCHa-, -(CHz)aLSCHz-, -



straight or branched Cl_6al kyl group as defined above for R4, -CONHR9, 10
CON(R9) 2, -COR9, e.g. -COCH3, Cl-6al koxy, e.g. methoxy or et hoxy t hi oI|5 AUG 2005

-S(O R9, w&iMARRS, Cl-6al kylthio e.g. nethylthio or ethyl tiRtocaanses Or
substituted am no groups. Substituted am no groups include -NHRO and -

N(R9) 2 groups. Wiere two RO groups are present in any of the above
substituents these may be the same or different. 15 Optionally substituted
cycl oal i phatic groups represented by the group R3 when present in the group
Rx, RY and/or Rz in corrpounds of the invention include optionally

substit uted CQCLOSM@I ph@ﬂ( CHW-OUPS(CPRY 4-| CUCEBELSCHITPILOSHACIdHiE -
optionally substituted -10cycl oal kyl, e.g. C3-8cycloal kyl 20 or

C3- 10cycl oal ke@Ha)2leeGHABHEBCcotedingl kenyl groups. Optionally substituted
het er ocycl oal i phati c groups represented by the group R3 when present in the

group Rx, RY and/or Rz include optionally substituted

C3- 10het | | q Conal |
et e oyt OIS Bheilen SHhihL ey KBTI BSohLChicBigRaft bpnel |

C3- 10het er 6cy Hiadatdatiphihtic ehgns(iépﬁélsehwd:w wudl :helumyjb cmequm traeefbrcrﬁos@l d
groups containi ng..one, two, thr r four tons or eroat om
cont ai ni ng grcﬁ&‘ﬁ’g g where ﬁ@&ﬁaﬁ&% tuefit 6“ 5530 g’%ﬁ@ﬁ and is
PCT/ G802/ 002064 %ctéﬁtf'r&ﬂahb% éHbaﬁbh{suteeg I@I%Mﬁé’%ﬁ@ri‘n%h%rbﬁnﬂé Bi0iddin
represented by the group when présent in the group Rx, RY and

i ncl ude Opti ormbing, crulBiH| +GEIHC-OMARA, - wberet ch;eclanabpyd)nairy @Zbéuﬁlbted or

tricycl oal kenyl groups. Optionally substituted heteropol ycaycl oal i phatic
groups r epr es &ieghtsy hraeched Fowalys groun aaslefined @hoventar IR, sGENHREL ed

B Ta i ndCond OBy e BeloaR s iR s S sabSby. “%é@wihc S PeRsr Nalanpl o
‘h’fet o opol yeye SLP RRas Y an s Bk Bio, SR RHEo O AnBS, afifidor
optional ly subgbitithed asninbpeary SusstehteBimino §iriparieRiude -NHR? and -

N(R9%)o groups. Where two R9 groups are present in any of the above
substituents these may be the same or different.

15
Optionally substituted cycloaliphatic groups represented by the group R3
when present in the group RX, RY and/or RZ in compounds of the invention
include optionally substituted Cé-mcycloaliphatic groups. Particular
examples include optionally substituted Cj3.1gCycloalkyl, e.g. Ca-gcycloalkyi

o 20 or Cj.qgcycloalkenyt, e.g Ca.gecycloalkenyl groups.

Optionally substituted heterocycloalibhatic groups represented by the
group R3 when present in the group RX, RY and/or RZ include optionally
substituted Cgj-1gheterocycloaliphatic groups. Particular examples include
25 optionally substituted Cga.igheterocycloalkyl, e.g. Cs.7heterocycloalkyl, or
Csa.1gheterocycloalkenyl, e.g. Cs.7hetercycloalkenyl groups, each of said
groups containing one, two, three or four heteroatoms or heteroatom-

containing groups L5 as defined above.



cycl ohexyl, cycl oheptyl, cyclooctyl, cyclopropenyl, cycl obutenyl, 5.
cycl opentenyl, cycl ohexenyl, cycl oheptenyl, cyclooctenyl, 2-cycl obut e;‘l- I l&ﬁ|2005
2- cycl opwotoenssoyl , 3-cycl openten-1-yl, adamantyl, norbor wgr/cevdaesanenyl ,

15 tetrahydrofuranyl, tetrahydrothiophenyl, tetrahydrothiophene-1 -oxide,

t et rahydrot hi ophene-1, | -di oxi de, pyrroline, e.g. 2- or 3-pyrrolinyl,

pyrrolidinyl, pyrrolidinone, oxazolidi ny{8 oxazol i di none, dioxol anyl, e.g.
1, 3- dioxolanyl, imdazolinyl, e.g. 2-im-dazolinyl, imdazolidinyl,

pyrazolinyl, e.g. 2-pyrazolinyl, pyrazolidinyl, pyranyl, e.g. 2- or

4-pyranyl, tebpabyaliyosuiaRNed pdlyéridcApreio oops/rralncésentedb the gro
t et rahydrot hi ogyranyl - oxi de, ‘?ﬂ%’rﬁyd?m hlgéyran 1, 1- dioxi gle pi pglpl di nyl,

pi peri di none, Rdi whanypresegt in, theli geapy R*or aﬂ‘dl%xﬁ‘ﬁy!"CIUdﬁ)rWMHaﬂyl

Thi orror phot - EslRE oo oq i EloplRF BY (G oot brkreloBaion groups,
6H 1, 3-, 6H@pﬁonan§%®s¥nutea ﬁ’étbﬂopﬂwlyd%%é'hﬁﬁhnc 1gr8u;55 @é@’fe@eg@m& the

|soxa2|nyl e.g or p-isoxazinyl’, “oxathiazinyl, e.g
1, 2, 6- oxabhi agronp| R3 includa tl5e-opmwadllsazubgﬂltuged)@pisycyﬂflm@hpbaimgmumjﬁmgn tuents

10 ey e BEETER B IR S B NBh Bl oV BUREbA8 B Csen s oy

the group R3 fb[}pLﬂgﬁ)rﬁgl%,r f¥Gps.three or nore substituents each sel ected
from hal ogen atons, e. fg | uorine, chlorine, bromne or WD 02/068393 19 C 10
1 6 AUG 2005 PC /GB02/ 00206 i odi ne atonms, or Cl-6al kyl, e.g. net hyI et hyl,

L e Pl

(CHB) 2, éﬁbhaﬁ@Hﬁ@Xb(eteﬁagﬂalchi‘ildEwpﬁatl@gh@Mws PEpiidiseAtY by figé @%u&@#ﬁkoxy,
e. 5 hal onet hoxy or hatoeth g such as difl uoronet hoxy or
trifl uoronmet HBRde teaptpnalig:- sHbPsitHtast o cyclgpremilny layslabutd: hyyeleineny!,

DO b 91 o LyeTdehdi) O BorBRHPS BBl A ebidproBeRli 2! HbioBlndhAehed
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, 2-cyclobuten-1-yi,
2-cyclopenten-1-yl, 3-cyclopenten-1-yl, adamantyl, norbornyl, norbornenyl,

15  tetrahydrofuranyl, tetrahydrothiophenyl, tetrahydrothiophene-1-oxide,
tetrahydrothiophene-1,1-dioxide, pyrroline, e.g. 2- or 3-pyrrolinyi,
pyrrolidinyl, pyrrolidinone, oxazolidinyt, oxazolidinone, dioxolanyl, e.g. 1,3-
dioxolanyl, imidazolinyl, e.g. 2-imidazolinyl, imidazolidinyl, pyrazolinyl, e.g.
2-pyrazolinyl, pyrazolidinyl, pyranyl, e.g. 2- or 4-pyranyl, tetrahydropyranyl,

20 tetrahydrothiopyranyl, tetrahydrothiopyran-1-oxide, tetrahydrothiopyran-1,1-
dioxide, piperidinyl, piperidinone, dioxany! e.g. 1,3-dioxanyl or 1,4-dioxanyl,

o morpholinyl, morpholinone, dithianyl, e.g. 1,3-dithianyl or 1,4-dithianyl,
thiomorpholinyl, piperazinyl, 1,3,5-trithianyl, oxazinyl, e.g. 2H-1,3-, 6H-1,3-,
6H-1,2-, 2H-1,2- or 4H-1,4- oxazinyl, 1,2,5-oxathiazinyl, isoxazinyl, e.g. o-

25 or p-isoxazinyl, oxathiazinyl, e.g. 1,2,5 or 1,2,6-oxathiazinyl, or 1,3,5,-

oxadiazinyl groups.

The optional substituents which may be present on the cycloaliphatic,
polycycloaliphatic, heterocycloaliphatic or heteropolycycloaliphatic groups
30 represented by the group R3 include one, two, three or more substituents

each selected from halogen atoms, e.g. fluorine, chlorine, bromine or



or an integer 1 and R1I0 is a -OH, -SH, -N(R11)2, (in which R11 is an atom

or group as defined herein for R7) -CN, -CO2R11, -NO2, -CON(R11)2, 1 6 AUG 2005
CSN( R11) Zvo 0tMiki93 - CSN( R11) 2, - N(R11) COR11, - N(R11) CSR11, -PpCT/GB02/00206

S2N( R11) 2, - N(R11) SO2R11. -N(R11) CON(R11) 2, - N(R11) CSN(R11) . N(R1l) S02N(R11) 2
or optionally substituted phenyl group. Wiere two R11 atons or groups are
present in these, substituents these may ke the sanme or different or . .joined
to forma heterocyclic ring as previously described 15 when R5 and R6 are

j oi ned together. Optionally substituted phenyl groups include phenyl

substitut ed byodine, atonts,osr Uqrf,@a(ytqfelgtené‘ttﬁl getbylspropgl or hgaopyielhenoC
Addi tionally, when the group is a heterocyctoaliphatic _group containing

(c) 20 one or a#dfYd nPt&- od@tomettm e@ic hhatoet erﬁ%"bmaﬁaydtﬁﬁomﬁ | 1gf

Ol o G rte§89“”t'a%{?oxﬁ T SNl Yo cger
; ALk5 is an %md,gnaléy aﬁgﬁ te&h@h{/drotl Brdfoxyet q{‘ﬂ%%g’%kfongﬁl n;

IS zero or an int IS a gen atom or an opt

substituted cydioakthpxt oc hahﬁtl@mmyubl@aﬂs diieioremetipdyy oy diifadroptethoxy,
pol yhet erocycl oal i phatic, aromatic or het er oar omatic %r qup. CI- Sgl Ia/‘I ene
chai ns repr esdhtobdCysalivithia gQ. yaethwithe. ethyithierpr propgthieetRAiK

- CH( CH3) CH2- and - CH cha V\DOZ/O 6 AUS 2005,

PCT§ GBO)2/ oozo%r}ejd‘P? thﬁh/%l_g@fbﬁ F‘tﬁlﬁtnai%h‘a‘?r %ﬁ&?ggggrs‘ ?Fg't‘é?B%UEBH‘atq 1 2819 ns
ted b | t i bed

bove for i k0r ditifeudc) WG & IWRES 9BH, AR, KBV b WiREN R 8 BRI Duns

include 5 thQﬁegr@‘ébCéé QMI@EON@reW f6e Ry i-ON t@@bhu @r@% oaLORRIIG, -
he@pocycl oal i phatic, polycycloaliphatic or polyheterocycio- aliphatic
0

growps r epOes@SHmb‘yz R1ZORA! ud€C$Nﬁ§‘é)gr othi & 1j! )GOFdéscrINb%‘d)CS(R”t he group
R3. Optional substituents which ma& res nt on
SO2N(R11),,  -N(R11)SO,R1T, - 1)CON(R“)Q -N(RT)CSN(R11),
N(R1)YSO2N(R), or optionally substituted phenyl group. Where two R11
atoms or groups are present in thess2 substituents these may be the same
or different or joined to form a heterocyclic ring as previously described
15  when RS and R6 are joined together. Opticnally substituted phenyl groups
include phenyt substituted by one, two or three of the R13 groups described

below.

Additionally, when the group R3 is a heterocycloaliphatic group containing

o 20 one or more nitrogen atoms each nitrogen atom may be optionally
substituted by a group -(L8)p(Alk3)qR12 in which L8 is -C(O)-, -C(O)0O-, -

C(S)-, -S(Q)2-, -CON(R8)-, -CSN(R8)- or SO,N(R8)-; p is zero or an

integer 1; AlkS is an optionally substituted aliphatic or heteroaliphatic

chain; q is zero or an integer 1; and R'2 is a hydrogen atom or an

25 optionally substituted cycloaliphatic, heterocycloaliphatic,

polycycloaliphatic, polyheterocycloaliphatic, aromatic or heteroaromatic

group.

C1i.3alkylene chains represented by Alk?4 include -CHs-, -CH2CHo-, -
30 CHpCH2CHo-, -CH(CH3)CH2- and -CH2CH(CHa3)- chains.



10 groups include those described above in relation to R3 cycloaliphatic
groups. Aromatic or heteroaromatic groups represented by R12 incl ude %H?ggnms
groups degdofidsess herein for the group Arl. Optional subst ptugrdo3/0uddC

may be present on these groups include those R13 optional substituents

descri bed hereinafter Wien the group R3 is an optionally substituted

aromatic or heteroaromatic group it may,be for exanple an aromatic or

het eroaromati c group as 20 described hetein for the group Arl. C Optional
substituents which may be present on the aromatic or heteroaromatic groups
represented by the group R3 include one, two, three or nore substituents,
each selected froman atomor group R13 in 25 which R13 is -Rl13a or

- Al k6( R13a) mORtiesadly rauhstituted ﬁ'ﬂ?"@é@n%h@ﬁﬁwék phalic ghalg (eRepgntedubgt i t ut ed

am no, nitro, din 0] fornyl,
car boxyl (- od‘i%/ﬁ‘%g%‘%eam §pté&¥aog %j%ﬂ,stl ‘Hggbc'ta'&%ﬁ?w'ﬁ%‘?? b{ﬁ\\/géﬁ %S‘h‘?

- COR14 (wher egtivhal ssubsstiterks (Whidh) mayabyl pesseritebar thrasgl ga p]nc|u<§§R14
-SOBH, - SOR14, - SO2R14, -SO3RL4, - SO2NH2, 30 - SO2NHRL4, - SO2N(R14) 2, - CONH2,

- CSNH2, - BoNtrase desiiert abovann @latiave®3Al3 21 1 6 AUG 2005 PCT/ GB02100206
CON[ R1412, -CSN(R14)2, -N(R11)S02R14, -N(SO02R14)2, - NH(R11) SO2NH2,

-N(R11) SO2NHR14, -N(R11) SO2N( R14) 2, - N(R11) COR14, -N(R11) CONH2,

- N( R11) CONHRGclodWpRafis Cﬁb(d%égcﬂoalrmd(alﬁ&.lbﬁﬁﬁbﬂoahph&t&ldﬁ poyHBigrocyclo-
-N(RL1) CSN(RL4) 2, - N(R11) CSR14, - N Rlll%%ﬂo OR14 SC2NHet 1 [where - NHet 1

is an opti ona@iPhatic gEeuRs reRressotas) by iRt ninglidey r&ﬁﬁ? gUPSHEB! desesitted ni ng

"S{0)2 groupdt Hecihoul 7> el Woigh, 0 ¢ predriniry

11) Co\HelgtoupsSGati(iBd 1ihdele2 désdrthear abideb2in s—.emwuoapto WRldy¥loatpRatic ut ed

yclic _7carbocyclic group
groups.

Aromatic or heteroaromatic groups represented by R12 include those
groups described herein for the group Ar!. Optional substituents which

15 may be present on these groups include those R13 optional substituents
described hereinafter.

When the group R3 is an optionally substituted aromatic or heteroaromatic
group it may be for example an aromatic or heteroaromatic group as

20 described herein for the group Ar!.

Optional substituents which may be present on the aromatic or
heteroaromatic groups represented by the group R3 include one, two,
three or more substituents, each selected from an atom or group R13 in
25  which R13 is -R13a or -AlkB(R13a), where R132 is a halogen atom, or an
amino (-NHp), substituted amino, nitro, cyano, amidino, hydroxyt {-OH),
substituted hydroxyl, formyt, carboxyt (-CO2H), esterified carboxyl, thiol (-
SH), substituted thiol, -COR'4 [where R14 is an -Alk6{R133)y, aryl or
heteroaryt group], -CSR14, -SO3H, -SOR14, -SO2R14, -SO3R14, -SO2NHo,
30 -SONHR', SO2N(R'4)5, -CONHs, -CSNHo, -CONHR4, -CSNHR14, -



10 optionally containing one or nore -0- or -S atons or -N(R11l)-, -C(O) -
- C(S)- groups], -Het2, -CON(Rll)Het2, -CSN(R11l)Het2, - N(Rll)CO\I(Rll)f‘l-ﬁa 2005
- N(RL1) CQNg E%&t?s'[zﬁ't aryl or heteroaryl group; A k6 is a ﬁ

branched C1 ene, C2-6al kenyl ene or C2- 6al kynyl ene chai n, op?l onal l'y
interrupted by one, two or three -0- or -S 15 atons or -S(On [V\/nere nis an
integer 1 or 2] or -N(R15)- groups [where C 20. R15 is a hydrogen atom or
Cl-eal kyl, e.g. methyl or ethyl group]; &d mis zero or an integer 1, 2 or
3. It will be appreciated that when two RL 1 or R14 groups are present in

i torent. WtOMHL e éﬁﬁl%g“ﬁ“ﬁemsmﬁf%ogﬁ@?ﬁf ot L3 0

to be understﬁﬂq@qmpugbﬁ 6m | ntﬂ_ @%m{@m s,qmnl)g@m (RIBL3aNRM) BOFuesent

on any suitable' ca 6. WWére e than one 3a substrtuent
I's present thef n‘qmcmthheNgmch)NmM e TRDONTRY4 e -N(REQTiSNM, t he 25
sane or di fferent atomin -Alk6. Clearly, when mis zero and no substltuent

R13a is presem(RHECANKR ¥nelN (Rl RESN( Bh’é)gpFN(;Rk‘))ﬁ}ﬂRa‘r‘l‘e -l HC(eppriént ed by
Al k6 becones an al kyI al kenyl or_al kynyl group. WO 021068393 22 1 6 AUG
2005 PCL78BOSQRedet Wiwhere 3hHed! as samseptiqnady aubﬁt@ugﬁdnﬁs Teycliegmiye f or

exanpl e a group - NHR14 {]Wnere R14 is as defined above grou&q 1N( R14) 2
wher ei n each 9FQYP §PHARA %C?Wé'rg%ﬁngprd‘i‘?ﬁee?t@ﬁf O nat@m%ors Hat ogen

When Risa 1s & SISE T orsd nydohesl o S et RSy oGS ey The T or
E);?glro: ?l gdggglrpﬁg:y gr'glﬁlgg ;ggﬁnsglm;Nﬁmﬁgra%qgfggsﬁg%ﬂﬁ1grr-lgugpgoof
f OI‘C” a - C2A[kBemheled? is &hloptiorally substitgietd monbraciith€d.7caiocyold Houp
10 optionally containing one or more -O- or -S- atoms or -N(R1)-, -C(O)- or -
C(S)- groups], -Het?2,  -CON(R11)Het2, -CSN(R1)Het?, -
N(RT1)CON(R1)Het2, -N(R1)CSN(R11)Het2, aryl or heteroaryl group;
AlkEé is a straight or branched Ci.gatkylene, Cz.galkenylene or Co.
galkynylene chain, optionally interrupted by one, two or three -O- or -S-
15  atoms or -S(O), [where n is an integer 1 or 2] or -N(R15)- groups [where
R15 is a hydrogen atom or Cq.galkyl, e.g. methyl or ethyl group]; and m is
zero or an integer 1, 2 or 3. It will be appreciated that when two R'1 or R14
groups are present in one of the above substituents, the R11 or R14

groups may be the same or different.

When in the group -AIk8(R132);, m is an integer 1, 2 or 3, it is to be
understood that the substituent or substituents R132 may be present on

any suitable carbon atom in -Atk6. Where more than one R13a substituent

is present these may be the same or different and may be present on the

25 same or different atom in -Alk8. Clearly, when m is zero and no substituent

| R13a js present the alkylene, alkenylene or alkynylene chain represented

by Alk6 becomes an alkyl, alkenyl or alkynyl group.



substituted Cl-8al kyl group such as a nethyl, ethyl, n-propyl, i-propyl, n-
butyl, i-butyl, s-butyl or t-butyl group; a C6-12aryl Cl-8al kyl grouppg.wﬂmmg

an 15 opéd en@dshys substituted benzyl, phenylethyl, phenyl ppepxiBoz00206
1- napht hyl met hyl or 2-napht hyl net hyl group; a C6-12aryl group such as an

optionally substituted phenyl, 1-naphthyl or 2-naphthyl group; a
C6- 12aryl oxyCl- 8al kyl group such as anﬁgptionally substituted
phenyl oxynet hyl , phenyl oxyet hyl, 1-naphthyl oxynmet hyl, or

2- napht hyl oxynmet hyl group; an optionally 20 substituted

Cl1- 8al kanoyl Wﬁgﬁ-@@a@'a Qﬁﬂé{fiute%“&rhirﬂﬁgﬂ) M Fhay bexigralayhple aCQI’Oé.ltp -
pr opi onyl oxyet hyl or propionyl oxypropyl “group; or a C6-12aroyl oXyCt'- 8al kyl
group such afNHR!'bWwheneaR!yissabgefited atobehaoy igrayptNR1Yp iienrzipye ety -
propyl group. Optional substituents present on the Al k8 group include Rl3a
subst i t uent s Ri¢sgrouipdsl thehoame @sliff@gent Al k6 i s present in or as a substituent
it may be for exanple a nethylene, ethylene, n-propylene, i-propylene,

n- butyl ene, i-butylene, s- butylene, t-butylene, ethenylene, 2-propenyl ene,

2- but enyl gne wien itany! £pgIoinh¥RdYh fNBayb® TOPERAMPIE a Aabrite BHISHS OF
3-butynyl ene 30 chain, optionally interrupted by one, two, or three -0- or

-S-, atoms obromgeper iodige@tem.or - N(R8) - groups. WO 02/ 068393 23 16 AUG
2005 PCT/ GB02/ 00206 Aryl or heteroaryl groups represented by the groups
R13a or R14 include nono- or bicyclic optionally substituted C6. 12aronmatic

or Cl-9het er g¥hanh ®iEkii§ aubistituted hfarsyl brdubdnued Mot dreupriomdyAsd forThe
aromatic and 5 heteroaromati c groups nay be attached to the remai nder of the

conpound of faamplaa@pupyOmy ara ! ber 156G N )N grmiup egeactivaln as
appkopr i ?ée. When -NHet1l or -Het2 fornms part of a substituent R13 each may
be r C10 exanple an optionally substituted pyrrolidinyl, pyrazolidinyl,

g'r Eﬁ[fZiASé! ; ig)a;%ﬂ&ya E&oxylt HoBpR refYekbAMd b tReEHSlip R saJrncMHeag.‘adp%i ik
formula -CO2Alk8 wherein AIk8 is a straight or branched, optionally
substituted C1.galkyt group such as a methyt, ethyl, n-propyl, i-propyl, n-
butyl, i-butyl, s-butyl or t-butyt group; a Cg-12arylC1.galkyl group such as an

15  optionally substituted benzyl, phenytethyl, phenylpropyl, 1-naphthylmethyl
or 2-naphthylmethyl group; a Cg.1paryl group such as an optionally
substituted phenyl, 1-naphthyl or 2-naphthyl group; a Cg.12aryloxyC1.galkyl
group such as an optionally substituted phenyloxymethyl, phenyloxyethyil,
1-naphthyloxymethyl, or 2-naphthyloxymethyl group; an optionally

20 substituted C1q.galkanoyloxyCi.galkyl group, such as a pivaloyloxymethyl,

C propionyloxyethyl or propionyioxypropyl group; or a Cg.12aroyloxyC1-galkyl
group such as an optionally substituted benzoyloxyethyl or benzoyloxy-
propy! group. Optional substituents present on the Alk8 group include R132
substituents described above.

25
When AlkS is present in or as a substituent it may be for example a
methylene, ethylene, n-propylene, i-propylene, n-butylene, i-butylene, s-
butylene, t-butylene, ethenylene, 2-propenylene, 2-butenylene, 3-
butenylene, ethynylene, 2-propynylene, 2-butynylene or 3-butynylene

30 chain, optionally interrupted by one, two, or three -O- or -5-, atoms or -
S(0)-, -S(0)2- or -N(R8}- groups.



Het 2 may represent for exanple, an optionally substituted cycl opentyl or
cycl ohexyl group. Optional substituents which may be present on -NHetJIERﬁ
{8, RG0S

-Het 2 i nglygpydshpse optional substituents described above pEyghdbi08
al i phatic chains represented by Alkl. Particularly useful atonms or groups

represented by R13 include fluorine, chlorine, bromne or iodine atons, or
Cl-5al kyl, e.g. nethyl, ethyl, n-propyl, i-propyl, n-butyl or t-butyl,
optional |y substituted phenyl, pyridyl, pg¥rimdinyl, 20 pyrrolyl, furyl,

t hi azolyl, thienyl, norpholinyl, thionorpholinyl, piperazinyl, Ce.qg.

t - but yl oxycar bonyl pi perazi nyl, pyrrolidinyl, dioxolanyl, dioxanyl,
oxazolidinyl, thiazolidinyl, imdazolidinyl or piperidinyl, -

Cl- 6hydr oxyal kyyl, or Re@roand igeowpisetdprbseontelyisly they gtdyps RIER o Blingaldey| |
e.g. carboxyethyl,. Cl.6alkylthio e.g. nmethylthio or ethylthjo,

. 6al kyl t | et hy
car boxyCl- 6al K§¥Mari 87 RicyClioRlignaly yFITYIEH &6-23kemBl%y 8t Hy1-shegrer
3- car boxypropyl t hi Cl- 6al koxy, . e.g. netho ar_ et hoxy~+, hydr oxy.Cl- 6al koxy,
e.g. 2-hydrox é‘?'ﬁaﬁ‘i,@m% PB@%W%G%M’FJPE@(%H&%& ,’a(-plj'i’?é&?"é‘?%//? andf
thi azol yoxy, RBestvhidthati©r gratps dway hbe, dthchedcheakiey! rehaldery st ofpiet v
cycl opentyl, C5-7cycl oal koxy, = e. g cycl opentyl oxy, hal od . 6al kyl, e.g.
trifl uoronet hgPMmpeanecat Bankdal) By @nysoamens P besietthex yitragensataay lasni no,

e.g. nethyl a”%Bﬁ OLPq}A?%I am no or propylam no, C6-12aryl Cl-6al kyl am no, e.g.
benzyl am no, 4° (AT enzyl WD 02/068393 24 5 1 6 AUG 2005 PCT/ GB02/ 00206
am no or 4-hydroxyphenyl et hyl am no, am no (-NH2), am noCl-6al kyl, e.g.

am nonet hyl or, am noet hgl , Cl-6di al kyl am no, e.sgi. di rrewyl am no or

di et hyl am no, V¥RemotiHed I%w"f?ré hyMe Pt ahadisiyent Ho® @achmay-be for

prgmeyl am §g, h@ﬂ@ | ' i ’ | 80iPBlidifyY - pige 0

i gr opyl am %gé i 6Aar?/@ﬁgﬁéﬁ%éhggg@%#%ogagﬁﬁy?gﬁ} %&%@K&p'@‘i%’m

6di al kyl am no@Gierphbliy!, theomporphiadinkly Ipsme riciey! ol theamotididly] Ged o ddditionally

am noet hoxy, -pal kyl am nod - 6al koxy, e.g. nethyl am noet hoxy, Cl-

G byl o noHETBMALLSIESSG! iat SR RIGIAY SRR EAYIRSEING
cyclohexyl group. Optional substituents which may be present on -NHet!
or -Het? include those optional substituents described above in relation to

15 aliphatic chains represented by Alk1.

Particularly useful atoms or groups represented by R13 include fluorine,
chiorine, bromine or iodine atoms, or C1.galkyl, e.g. methyl, ethyl, n-propyl,
i-propyl, n-butyl or t-butyl, optionally substituted phenyl, pyﬁdyl, pyrimidinyl,

20  pyrrolyl, furyt, thiazolyl, thienyl, morpholinyi, thiomorpholinyl, piperazinyl,
c e.g. 't-butyloxycarbonylpiperazinyl, pyrrolidinyl,  dioxolanyl, dioxany!,
oxazolidinyl, thiazolidinyl, imidazolidinyl or piperidinyl, Ci.ghydroxyalky!,

e.g. hydroxymethyl or hydroxyethyl, carboxyCi.galkyl, e.g. carboxyethyl,
Ci.galkylthio e.g. methylthio or ethylthio, carboxyCj.galkylthio, e.g.

25 carboxymethylthio, 2-carboxyethylthio or 3-carboxypropylthio, C1.galkoxy,
e.g. methoxy or ethoxy, hydroxyCqgalkoxy, e.g. 2-hydroxyethoxy,
optionally substituted phenoxy, pyridyloxy, thiazolyoxy, phenylthio or
pyridylthio, Cga.7cycloatkyl, e.g. cyclobutyl, cyclopentyl, Cs_7cycloalkoxy,

e.g. cyclopentyloxy, haloC1.galkyl, e.g. trifluoromethyl, haloC_galkoxy, e.g.

30 trifluoromethoxy, Cj.galkylamino, e.g. methylamino, ethylamino or

propylamino, Cg.12aryiCq.galkylamino, e.g. benzylamino, 4-fluorobenzyl-



di i sopropyl am noet hoxy, or di met hyl am nopropoxy, hydroxyCl-6al kyl am no, C 10
e.g. 2-hydroxyethyl am no, 3-hydroxypropyl am no or 3-hydroxybutyl am ng.6 AUG 2005
i mdo, sweagsihthalimdo or naphthalinmdo, e.g. 1,8-naphiciatididde Nitro,
cyano, am di no, hydroxyl (-OH), fornyl [HC(O-], carboxyl (-CQ2H), - COQ2Al k8
[where Al k8 is as defined above], Cl-6al kanoyl e.g. acetyl, propyryl or
butyryl, optionally substituted benzoyl, thiol (-SH), thioCl-6alkyl, 15 e.g.
t hi onet hyl or thioethyl, -SC(=NH) NH2, su@‘bhonyl (- SBH), -SOBAIkS8, (1,

6al kyl sul phinyl, e.g. nethylsul phinyl, ethylsul phinyl or propyl sul phinyl,

Cl-6al kyl sul phamg or ex--ﬁw,res?_ygbc{)ézmg@%ﬂmho, %hhﬁbseimgq,nwniﬁécP.';;gf?%oi,'e.g.

sul phonyl , am nosul phon Cl- eal kyl am nosul phonyl ,

net hyl ani nos uamiromyéthykt dry | erinoestull p Honydiatkylemomy,| @ng.natmethdapinglor0
6di at kyt am nosul phonyl, e.g. dinet h&%m nosul phonyl or di et hyl am no-
sul phonyl , phdiglyiamnes ulapnoaGh-satiklaminan ad- (-amniaeethylamisai ryl amino-

carbonyl, e.g. nethyl am nocar bony|, .et hyl l.nacar bonyl . or propyl am no-
car Pﬁn?l . C1-TeaP P%m%&@ﬁ?'bbﬁ%?“&!ﬁ‘g{ HEO n;aaﬁm'%%'&f}ﬁ-bgﬁy&??rphg-
ie amgnoc noEl- o) on e. .
am nogar bc?nyl Iﬁ’f%i&%g?rl?%m neé@%méjg rb@}%_q%ﬁ ar bgérigl , eghélgmr'r@(?ﬁbygm §d=
et hyl am nocarghamylanfrio@disaliky ! @T'%.no%mﬂéﬁﬁ%@éfh RCairRRD 1. gak@lky, dighhy! -

am noet hyl am nocar bonyl , ami nocar bonyl am no, CL-6al kyl am nocar bonyl - “am no,
e. g. nmet hyt anamooathoyy| L gakydamindlyi.satkoxy: aregny mathylemiciethoxy, Ci.

6di al kyl am nocar baonyl.am no,  e. g. di meLhyl am nocarponyl am po or, di ethyl 30

am nocar bonyl@ﬁ?‘ﬁﬂ?xmg%aﬁﬂwpé% r?o%aﬁﬁ)’ﬂéfrm'amw%epé% ﬁb‘%tﬂﬁ'awm%ﬁwv. 16 AUG

2005 WD 02/ 068; ' t P} .

oty e PR AT RO AR o

meNdy | amitigot he.gc armhairgk W@nﬂho,eBhW(:ﬁm;gﬁbmlamiﬁ@r@Oﬂmmbf\ﬂ)utylaminol .

Cl- 6di al kyl am not hi ocar ?&'rl%}/l am no, e.qg. dimethylam no- thiocarbonyl amno or

di et hyl ani not'MidRa3usbngs Rhalimide.as naphihalimide: 9.9 5 8canBhglintde %91 ani no,

e.g. ethylam [ nyl he n%p\l =NHy N i )

Cl. 6al kyl sul p ot'r??l g%nﬁw&e.hg.m%! ?\&/@E@I ;g%ron I Eﬁq@% Ié%g%%)w (s(u:ﬂ?hHahyl am no,

hal oC1- 6al kylGO,hARSNp RN Rk . i§. a§ T défirk] ABYVB]! -Cq.salkanoyl e.q.. acetyt,
propyryl or butyryl, optionally substituted benzoyl, thiol (-SH}, thioC1-galkyl,

15 e.g. thiomethyl or thioethyl, -SC(=NH)NH>, sulphonyt (-SO3H}, -SO3AIKS,
Ci.salkylsulphinyl, e.g. methyisulphinyl, ethylsulphiny! or propytsulphinyl,
Ci-salkylsulphonyl, e.g. methylsulphonyl, ethylsulphonyl or propyl-
sulphonyl, aminosulphonyl (-SO2NH), C1.galkylaminosulphonyl, e.g.
methylaminosulphonyl, ethylaminosulphony! or propylaminosulphonyl C.

c: 20  edialkylaminosulphonyl, e.g. dimethylaminosulphonyl or diethylamino-
sulphonyl, phenytaminosulphonyl, carboxamido {(-CONH5), Cq.galkylamino-
carbonyl, e.g. methylaminocarbonyl, ethylaminocarbonyl or propylamino-
carbonyl, Cj.gdialkylaminocarbonyl, e.g. dimethylaminocarbonyl or

diethylaminocarbonyl, aminoCi.galkylaminocarbonyl, e.g. aminoethyl-
25 aminocarbonyl, Cq.galkylaminoC1.galkylaminocarbonyl, e.g. methylamino-
ethylaminocarbonyl, C1.gdialkylaminoC1.galkylaminocarbonyt, e.g. diethyl-
aminoethylaminocarbonyl, aminocarbonylamino, Cq.galkylaminocarbonyl-
amino, e.g. methylaminocarbonylamino or ethylaminocarbonytamino, Cj.
gdialkylaminocarbonylamino, e.g. dimethylaminocarbonylamino or diethyl-

30 aminocarbonylamino, Cq.galkylaminocabonylCq_galkylamino, e.g. methyi-



sul phonyl am no, C1- 6di al kyl sul phonyl am no, e.g. dinethyl sul phonyl a{rgg‘% 005
di et hyl sul phonyl am no, optionally substituted phenyl sul phonyl am no,

am nosul 1.n0 (- NHSO2NH2), C1-6al kyl am nosul phonyl a
met hyl ang {s}%?{'(%gaojnyl am no or ethyl am nosul phonyl anm no, Clmé |/§IBE§‘/PQZ%

am nosul phonyl am no, e.g. dinethylam nosul phonyl am no or diethyl am no-
sul phonyl am no, optionally substituted norpholinesul phonyl am no or

nmor phol i nesul phonyl C1- 6al kyl am no, optiorfally substituted phenyl am no 15
sul phonyl am no, C1. 6al kanoyl am no, e.g. acetylam no, am noCl. 6al kanoyl -

ai ot hyi an nosBRC ARy BRRR A AR ERELETALTAG S Ryeyfatior.
met hyl, Cl. 6alckangyhamide .almaﬂh@mrﬁmotrﬁo@arb@?@raaﬁmoasrhyétﬁwaﬁﬁnotﬁ?%
6al koxycar bonyl am no, e.g. t hoxyCar bonyl am no, "~ et hoxycar bonyl am no 20 or

t - but oxycar boegrtomiyamao, ofhigsirlkylaminatbiocathenylamingl exg., dipethydgnine-hoxy,
e benzyl oxJEa MRV ABe ohy Y BrBS ST DBy ARIp P hoAIAREIRRTS
t hi |yl ngt h ' 20 WA desj| . : ' b
0 8201 B O 1 R VL5, OSSRy ORI SIS, ™

Cl- eal kyl enediCDMHD(SMM)SHD CASsalkBdiiyhemgaining, @8 ﬁié’tMM@OW\bﬂ?Mmihb oM Il be
appreciated that where two or nore R13 substituents are present, 30 these
need not necestudsulphorylamingarfialed pgslkyisdliphronytanme., lenggeniuatomatbyAUG

avai | abl o ri ngUPBNFIAERTPy ( hed ALy BHIMASVTIAG: cb ar GIRATHSHPSREY R8P Pesent od
D ot oL e SRS SY ) AR Sind A A o1
j d t o010 he amjinbsiphengaminé (NS OpdNH ) e € hyalkplamihasdiphonylandyo,be.gny
such cycloaliphatic or heterocycloaliphatic group as previously described
for R3. Opti Shylamigeselobemydainine horagthytapmaseipheiviamine. sirediaikiked
aminosulphonylamino, e.g. dimethylamingsulphonylamino or diethylamino-
sulphonylamino, optionally substituted. morpholinesulphonylamino or
morpholinesulphonylC_galkylamino, optionally substituted phenylamino-
15 sulphonylamino, Cq.galkanoylamino, e.g. acetylamino, aminoC.galkanoyl-
amino e.g. aminoacetylamino, Cj.gdialkylaminoC1.galkanoylamino, e.g.
dimethylaminoacetylamino, Cj.galkanoylaminoC1.galkyl, e.g. acetylamino-
methyl, Cq.galkanoylaminoCj.galkylamino, e.g. acetamidoethylamino, Cj.
gatkoxycarbonylamino, e.g. methoxycarbonylamino, ethoxycarbonylamino
20 or t-butoxycarbonylamino or optionally substituted benzyloxy,
c pyridylmethoxy, thiazolylmethoxy, benzyloxycarbonylamino, benzyloxy-

carbonylaminoCq.galkyl e.g. benzyloxycarbonylaminoethyl, thiobenzyl,

pyridylmethylthio or thiazolylmethylthio groups.

25 Where desired, two R13 substituents may be linked together to form a
cyclic group such as a cyclic ether, e.g. a Cq-galkylenedioxy group such as

methylenedioxy or ethylenedioxy.

It will be appreciated that where two or more R13 substituents are present,

30 these need not necessarily be the same atoms and/or groups. In general,



cycl oal i phatic or heteroaliphatic groups include those optional substituents
10 as described in relation to R3. The presence of certain substituengg Allb 200
t he conpwowtassfosformula (1) may enable salts of the conpeundsoi/e:be
formed. Suitable salts include pharmaceutically acceptable salts, for
exanple acid addition salts derived 15 frominorganic or organic aci ds, and
salts derived frominorganic and organlg ghases. Acid addition salts include
hydr ochl ori des, hydrobrom des, hydroi odi dées al kyl sul phonates, e.g.

met hanesul phonat es, et hanesul phonates, or 20 I sot hi onat es, aryl sul phonat es,
e. g. p-tol uengmubpbstitaieat(s) heay lbat psesent dtcanpapaiable singpposiibatifsthe

sul phates, hydrogen sul phates, acetates, trifluoroacetates, propionates,
citrates, malarBatic puhaleipamatin aivapdepresanted bntRE, | actates, oxal at es,
tartrates and benzoates. 25 Salts derived fromi norgam C or organi c bases

i nclude al kali nmetal salts such as sodiumor potassiumsalts, alkaline

earth nmetal s@WHen suérgr@aps nragrmi N afe pihed UBHERIdrsto fitth @hdaplisnAy ne
salts such_ as norpholine, peridi ne, dimethylam ne or drethylamne Ysal ts.

30 Parti cuf ar pybsieted spiEp {:gk@ql cyelrpbrhalis %%B@MP%'@%“RW‘QQfO@ntJDm\ledl ncl ude

Cout i cal 1y aceeAEPEBRERBrRGAg A R b ohihdn TEFIGHA 180 Ryernoos
PCT/ GB02/ OOZO@dI@altm@mwmwadﬁtyamopﬂaQOa &€ previensly dastisegrGUMB Rl s
preferably an Art L2Ar2Al k- group. |In conpounds of this type Art is

preferably an pBBﬂﬁbn%Hqs;'/'t%Q!H§tWﬂ"tﬁrbd“Blﬁeﬁ?l Prageic R i sudtetspi@arlhedi ¢ or

bicyclic cycloaliphatic or heteroaliphatic groups include those optional substituents

c 10 as described in relation to R3.

The presence of certain substituents in the compounds of formula (1) may
enable salts of the compounds to be formed. Suitable salts include
pharmaceutically acceptable salts, for example acid addition salts derived
15 from inorganic or organic acids, and salts derived from inorganic and

organic bases.

Acid addition salts include hydrochiorides, hydrobromides, hydroiodides,
alkylsulphonates, e.g. methanesulphonates, ethanesulphonates, or

20 isothionates, arylsulphonates, e.g. p-toluenesulphonates, besylates or
napsylates, phosphates, sulphates, hydrogen sulphates, acetates,

o trifluoroacetates, propionates, citrates, maleates, fumarates, malonates,

succinates, lactates, oxalates, tartrates and benzoates.

25 Salts derived from inorganic or organic bases include alkali metal saits
such as sodium or potassium salts, alkaline earth metal salts such as
magnesium or calcium salts, and organic amine salts such as morpholine,

piperidine, dimethylamine or diethylamine salts.

30 Particularly useful salts of compounds according to the invention include
pharmaceutically acceptable salts, especially acid addition pharma-

ceutically acceptable salts.



het eroaromatic group. Particularly useful nonocyclic heteroaromatic groups
are optionally substituted five- or six-nenbered heteroaromatic groyps‘ G’iiuﬁ 2005
descri beqv 52&,\(\/&89‘3& y, especially five- or six-menbered h%@ﬁﬁz‘? ] Mnc
groups contai ning one or two heteroatons sel ected from oxygen, sul'phur or
nitrogen atons. N trogen-containing groups are especially useful,
particularly pyridyl or pyrimdinyl groups. Particularly useful
substituents present on these nonocyclic2Art groups include hal ogen atons
or al kyl, haloalkyl, -OR5, -SR5, -NR5R6, -CO2H, -CO2CH3, -NO2, -N(R5)COR6
or -CN groups as described above in relation to the conmpounds of fornula
(1). Particularly useful bicyclic heteroaromatic groups represented by Art
i ncl ude opti onqkde/ cembalihdS beEoidRTy RINRSHeENtdNERAGFIIUPIRNG Brel8F B AING
groups containing one, two or three, especially one or two heteroatons,
especi al ly ni Wﬂg?e%%tken@fouparlﬂi camaoussani dBis typg AR tptprefeaably an

substituted napht hyridi nyl., .espegially 2. 6-n thyri di . . .

2, 7- napht hyri ﬁﬂ??%‘iyquﬁ%“f%?ﬁ §ﬁ8ﬁYlsoaénﬁ’8V%%l I{?gt&g%@ﬁaqﬂcy or bicyclic

i soqui nol im- Lhpteroarophdtic i CRhacuIly ansdfuls ubshotysiat shdte@aiemdtigose
just described for nonocyclic heteroaromatic groups. Additionally, in

conpounds acc8f@HRfgare @ntikealinseRstivied five- mredisragmpesed -hgtemaromatigp and v

is preferably xyge i&ul ar, f ar app Rf ds
nocor di ng to SRR an: DBt “pRBIGISK: Rebkodiy! Yol SB35 SORES 2005
PCTI GB02/ 00206efdoa2matichgrarips coltaining 6R& 8, twd\hetaroald(r} selde16d fRIM and
R18, which may be the nme or different is eagch a hydrogen 5 atom or an
at om or group%x\/_%?rl\l ﬁ?ﬁ["ﬂ( RA) (itrogehi cp{nﬁsyﬁiqqun-z}/qnte INGUIDPS R8re as
defhned previ edpéaialiy-Zisefil2 paflidulad®?, | BY pyrimidingr sdefd dediafigr
fo la (1); a%d th% sal ts,p sol vargseyﬁﬁgldr ates and yﬁl—%)?i@'ges t her eofl.9

useful substituents present on these monocyclic Ar! groups include

‘halogen atoms or alkyl, haloalkyl, -ORS5, -SR>, -NRSR8, -CO2H, -CO»CHj,
-NO2, -N(R5)COR® or -CN groups as described above in relation to the

compounds of formula (1). Particularly useful bicyclic heteroaromatic

15 groups represented by Ar! include optionally substituted ten-membered
fused-ring heteroaromatic groups containing one, two or three, especially

one or two heteroatoms, especially nitrogen atoms. Particular examples

include optionally substituted naphthyridinyl, especially 2,6-naphthyridinyt,
2,7-naphthyridinyl, quinolinyl and isoquinolinyl, especially isoquinolin-1-yl

20 groups. Particular optional substituents include those just described for

o monocyclic heteroaromatic groups. Additionally, in compounds according
to the invention X is preferably an -N(R2)- group and V is preferably an

oxygen atom.

25 A particularly useful group of compounds according to the invention has
the formula (2a):



10 In one preferred class of conpounds of fornmula (2a) where Wis a -CR18=
group R18 is a hydrogen atom |In another preferred class of conpounds 1‘&?&@2305
is a prefevyedssat om or group as hereinafter defined.for RE6T/GEop@cicd! I'y a
Cl. 6al koxy, especially a nethoxy or ethoxy, group. 15 In another preferred
cl ass of compounds of fornula (2a) Wis a -N=or - N(O= group. C R16 and
R17 in conpounds of formula (2a) is eact'éspreferabl y as particularly

descri bed above for compounds of fornmula (1), other than a 20 hydrogen atom
Particularly useful R16 and R17 substituents include halogen atons,
especially fluorine or chlori qg atonms, org€l. 6al kyl, especially nethyl,
ethyl or isopropyl, haloCl. s yl especi a’LI y hakorethyl, nost especially
-CF3, -CHF2 or -CH2F, Cl_6al kigxy ; met hoxy or etoxy or

hal oCl. 6al koxy especial |y Fl ONet hoxy, nos kly -OCF3, - 25 OCHF2 or
- OCH2F groups. 1 6 AUG 200 29/ 02/ 068393 GB02/ 00206 A further
particularly useful group of “onp®inds accol to the invention has the

formula (2b): (2b) C5 u are as defined prze/vi ou L2, Are, Alk, R2, Rz, RY
and Rz are as defined for fornmula (1); 1% and the salts,(28bl vates, hydrates
and N-oxides thereof. wherein g is the integer 1, 2, 3 or 4; Rl6, is an atom
or group -L3(A k2)1L4(R4)u in which L3, A k2, t, L4, R4 and Particularly

useful R16 subgiréinuemtss WoR1pr-ssemt—M(O)onpounds of fornula (2b) include
hal ogen at ons esq;ci ally fluorine, chlorine or brom ne atons, or Cl-6alkyl
I

e.g. nethyl, FEfnR @ﬂdi@ﬁeprvaﬁw mayabe the samey e’ dilepeet i eacma hysregen hyl |
most - espegi abiym -t afohy OR'giQuY Le3(RRRFELMAY il RhRRY3, A2, t, L4, R4 and
o u are as defined previously;
L2, Ar2, Alk, R2, Rx, RY and RZ are as defined for formula (1);
and the salts, solvates, hydrates and N-oxides thereof.

10 In one preferred class of compounds of formula (2a) where W is a -CR18=
group R18 is a hydrogen atom. In another preferred class of compounds
R18 is a preferred atom or group as hereinafter defined for R'6, especially
a Cq.galkoxy, especially a methoxy or ethoxy, group.

15 In another preferred class of compounds of formula (2a) W is a —N= or —

N(O)= group.

R16 and R'7 in compounds of formula (2a) is each preferably as

particularly described above for compounds of formula (1), other than a
20 hydrogen atom. Particularly useful R'® and R7 substituents include

halogen atoms, especially fluorine or chlorine atoms, or Cj-galkyl,

especially methyl, ethyl or isopropyl, haloC1.galkyl especially halomethyi,

most especially -CF3, -CHF> or -CHaoF, Cq_galkoxy especially methoxy or

etoxy or haloC.galkoxy especially halomethoxy, most especially -OCF3, -
25 OCHF2 or -OCHF groups.



C hal oCl- 6al koxy, especially hal omet hoxy, nost especially -OCF3, -CN, :
CO2CH3, -NO®2, amno (-NH2), substituted am no (-NRS5R6) especially -hﬁl—@lﬁiﬂmg‘
and - N( Ckiz) d2/06s0475) COOH3, especi al |y -NHCOCH3 groups or @phGRMEhYe
substituted phenyl, furyl, thienyl, imdazolyl, pyridyl and 20 pyrim dinyl
groups. A further particularly useful group of conpounds according to the
invention has the formula (2c): WD 02/068393 30 R2 Ntt, L2Ar2AIk-N Rx Ry
PCT/ GB02100206 16 AUG 2005 (2c) wherein 6, g, L2, Ar2, Ak, R2, Rx, RY and
Rz are as defined for formula (2b); 5 and the salts, solvates, hydrates and
N- oxi des t her epf h m r | NofC QEpAbBIAsdsOfadcor aid 2 may be
i ndependent | ngefuﬁdpgﬁ%%ﬁéﬁ éﬁgwor@%‘jo[}g - L3(Al k2) nL4( Rﬂwbag{ o

previ ously parnventicarihgs thef forpdlaf @b):conpounds of formula (2b). 10 A further
particularly useful group of conpounds according to the invention has the
formula (2d): R2 (2d) 15 wherein R16, g, L2, Ar2, Alk, R2, Rx, RY and Rz are
as defined for fornmula (2b): and the sgets, solvates, hydrates and N-oxides
t hereof. WD 02/ 068393 31 | RX .

2 S
| N L2Ar2Alk—N .
AN ||
\N’\l RZ \O
L (2b)

wherein g is the integer 1, 2, 3 or 4;
R16, is an atom or group -L3(Ak2)L.4(R%), in which L3, Alk2, t, L4, R4 and
u are as defined previously;
L2, Ar2, Alk, R2, RX, RY and RzZ are as defined for formula (1);
10 and the salts, solvates, hydrates and N-oxides thereof.

Particularly useful R16 substituents when present in compounds of formula
(2b) include halogen atoms, especially fiuorine, chlorine or bromine
atoms, or Cy.galkyl e.g. methyl, ethyl or isopropyl, haloC1.galkyl, especially
15 halomethyl, most especially -CF3, Cj.galkoxyl, especially methoxy,
c haloC.galkoxy, especially halomethoxy, most especially -OCF3, -CN, -
CO2CHj3, -NOo, amino (-NHp), substituted amino (-NRSR®) especially -
NHCH3 and -N(CHs)z, -N(RS)COCH3, especially -NHCOCH3 groups or
optionally substituted phenyl, furyl, thienyl, imidazolyl, pyridy! and
20 py-rimidinyl groups.

A further particularly useful group o.f compounds according to the
invention has the formula (2c):



1 6 AUG 2005 PCT/ GB02/ 00206 Each R16 atom or group in conpounds of fornula
(2d) may be independently selected froman atomor group -L3(Al k2) 1L%g§ﬂl[§20@5
as prew®bsdessgefi ned for conpounds of fornula (2b). 5 |pcpeBoRbEhEr r

cl ass of compounds of fornula (2d) at | east one RL6 atom or group is
present at the 3-position of the isoquinoline ring. In a preferred group of
conpounds of this class RL6 is an opti on | 'y substituted phenyl ring.
Optional substituents which may be present on the phenyl ring include

hal ogen atons, especially fluorine or chlorine atons, or Cl.6al kyl, C 10
especially nethyl, ethyl or isopropyl, ghal oC -6al kyl especially hal onet hyl,
most especially -CF3, -CHF2 or -CH2F, C1.6al koxy especially met hoxy or

et oxy or hal od - 6al koxy e ci afAr3arakgnet hoxy, nost especially -OCF3, -
OCHF2 or - OCH2F groups. wi |l be understoodyt hat conpounds according to
formul ae (2a), (2b), (2c d (2d) incl Ufe, |where applicable, the
correspondi ng hydroxy taut .V Ak intcofpounds of the invention is
preferably: -CH or, espeki y, -CH2 R)-.\\C;O 1 CH2R‘In one preferred

cl ass of conpounds of fornu (1), (28), (2b), (2c) and (2d) Ris a -CO2H
group. 25 In another prefered @i%ss of conpounds of foi | ae formul ae (1),
(2a), (2b), (2c) and (2d) Ris an esterified carboxyl %}r‘,oup of formul a

- CQRAI k7 which nmay advant ageously be used as a prodrug of the active
conpound. In this class of conpound Al k7 is preferably a Cl-6al kyl group,
especi al | y awderamtRifA, g, 42niWr2, WkoRyI R*i RYangyR? asaitas definaslifoyiforpetet yl  or
neopenyl groklé)[')),an optionally substituted C3-8cycl oal kyl group, especially
a cycl opropylM,;””" cycl obutyl, cyclopentyl, cycl ohexyl or cycloheptyl group; an
Opconal |y 1abhdAbKssafidssolvates, hydrates and N-oxides thereof.

Each R16 atom or group in compounds of formula (2c) may be
independently selected from an atom or group -L3{Alk2),L4(R%), as
previously particularly defined for compounds of formula (2b).

10
A further particularly useful group of compounds according to the

invention has the formula (2d):

R2
' | N L2Ar2A k==
, RV
C y |
| N
\\ R z (9]

(R™q (2d)
15
wherein R16, g, L2, Ar2, Alk, R2, RX, RY and Rz are as defined for formula
(2b):
and the salts, solvates, hydrates and N-oxides thereof.



WO 021068393 PCT/ G802/ 00206 32 substituted C3-8heterocycl oal kyl group
especially a tetrahydrofuanyl e.g. tetrahydrofuran-3-yl, pyrrolidi qyg ABG 105
1- met hyl Qy6 hH4dsSisny! such as 1- methylpyrrolidin-3-yl, pigeed@bidydods 9-

1- met hyl pi peri 3| nyl such as 1- nethyl pi peridin-4-yl, tetrahydropyranyl e.g.
tetrahydropyran-4-yl or 2-oxo 5 [1, 3]dioxol-4-yl e.qg.

5-net hyl - 2- oxo-[ 1, 3] di oxol -4-yl group; an optionally substituted C6-10aryl
group, especially a phenyl group; an opt i*énal | y substituted

C6. 10aryl C1- 6al kyl group, especially a benzyl group; an optionally

substituted h o§§ﬁﬂ | C1- l. gr cheal I iyl GL- 3al kyl
group such as%%gﬁﬁ inygﬁé%h§% gﬁghyp?rfgyﬁP%-y néwﬁg %BgaCR%@ gb? dﬁ yl et hyl
e.g. pyridi neifdeferideytlyoselacigtl dasol ghCatdral ky| gayupipLEWIK?)A3(R4), as

i m dazol yl ethyl e.g. 2-1mdazol-1-ylethyl or imdazolylpropyl e.g.

2-imi dazol - 1pyeéyieapyldefined for comppundmal fofmulm2b) ut ed hydr oxyCl- 6al kyl
group, especially a hydroxyethyl e.g. 2-hydroxyethyl or hydroxypropyl e.g.
3- hydroxypropyl or 2,3-dihydroxypropyl group; an optional-ly substituted C3

15 8het er ogyclwahkblerfrd dibs 6f EpoaRas of fdrula (28y ahehsiorde A eLkyh group;
an optional ly substituted N-di-Cl-8al kyl am noCl1. eal Kyl group, especially a

N- di net hyl ani @6@rewe isopresedat at il Sppabientsfithgiseguinelineafing pni apegfegred

Zupoct a1 pr IS B BEHSHIEAY DB m CPRCEA Sty BTSRRI DRy o
COR2CH2CH3, - CARGHAGHISHR , sufgtltditEHshichanthy- w&%t%ngﬂx@upﬁerg’l fagt

especially preferred esterified carboxyl group is - _mz&ﬁr}%drox 1- 6alkyl),
especi al | y - Citygehatggen ogsn &saeCalY dyRppa /IChiering alrMs 1§ 1wAlylX i s a

ke 2y B BoBab R el S bR ETRBET sdl) BoPr Rl MaRkugthgh - =)
conpounds of iqsdtdspecly -EF 3! SCHFgf&rWQF,L@ﬂga%W%S 88ially riethe’dNdr8) -
group [where R8 is preferably a hydrogen atom 30 or  a Cl-3al kyl group],

especi al |y a e@oyHor baloln.satkaxy-gspekd)ly Talomethgxy, W) Z/spesadp -CEF;, -
OCHF2 or -OCHgzF groups.

15 It will be understood that compounds according to formulae (2a), (2b), (2¢)
and (2d) include, where applicable, the corresponding hydroxy tautomers.

Alk in compounds of the invention is preferably:
-CH- or, especially, -CH>CH(R)-.

20 |
c CH2R
In one preferred class of compounds of formulae (1), (2a), (2b), (2¢) and
(2d) R is a -CO2H group.
25

In another prefered class of compounds of formulae formulae (1), (2a),
(2b), (2c) and (2d) R is an esterified carboxyl group of formula -CO2Alk?
which may advantageously be used as a prodrug of the active compound.
In this class of compound Alk’ is preferably a Cq.galkyl group, especially a
30 methyl, ethyl, propyl, i-propyl, butyl, t-butyl, pentyl or neopenyl group; an
optionally substituted Cgs.gcycloalkyl group, especiaily a cyclopropyl,

cyclobutyl, cyclopentyf, cyclohexyl or cycloheptyl group; an optionally



16 AUG 2005 PCT/ GB02/ 00206 especially a - (A k3)O group [where AI kf) EG 005
preferably a Cl-3al kyl group], nost especially a -CH2O group. ﬁnA

cl ass ofweenmwesyyds -We is preferably -N= or -N(O) =. Nbstp@r/@‘mﬁmpjog Wis
-N=. 5 In another preferred class of conpounds of formula (2a) L2 is

preferably a covalent bond. In this class of conmpounds -W is preferably

-C(R18)=, where R18 is as hereinbefore generally and particularly defined.

I'n general in conmpounds of fornulae (2b) (2c) and (2d) L2 is preferably 10
Lea where Lea is an -0- atomor -N(RB)- group [where R8 is preferably a

hydrogen at ogubstitatddl Giageterapyoisalkyl Afogs pepealdlly aJSefthydfM | &igoup i s
-NH. The group Are in conpounds of formulae (1 2a c) and (2d)

is 15 pref etetmlydiafusaniConal pyrrelidiayli eug.ed- m@é%wpéfrf@ l@ﬂyfopﬁUQbhaAist y1-

substituted n o] 0 nd b
signify the Hg%thi’% nggﬁt%g[\n&?ﬁé)@'aﬁzgua#d metng@)ppec c}?n f\Ma qs p?ef erably
Are is an Ophtélﬁﬁfpipem:lvﬂil&t- It tétedhybrdpwaﬁwyé gn@et@amdropl}’md4quloari Yxpreferred
optional substituents wh resent _on Are in conpounds of the

i nventi or®i nkl, Biéo*l%l’r%ﬁleﬁ Gt én%‘e”bé‘ge@?%[‘y ]F’FQ?‘(S%'\"nBé' 9BHRhRBr PREOBANYT oni ne

atons, or Clg t C

especially haﬁ%#gp (f @%@hﬁégg‘?a:&b"%ﬂy %1 6al)f<ogy ngégm ?F%Shalr%t hoxy
or hal oCl- 6abkbstytutemsp@ghahfry}Chahmwetgww gupeiciallgs pechehiy areN,
-CO2CH3, -N02, amino (-NH2), substituted am no WO 021068393 34 1 6 AUG 2005

PCT/ GB02/ oozeeh@mm?ubgwg&% IhgterrdeHaaatid-calkgH3 growmd espesatyoHs,
espect al |y - phHIREIS, SHRYRroub s Head B RERYInto Ry 655, Siticth 32inRlingPgPoUnds

C 10  pyridinylethyl e.g. pyridine-4-ylethyl or a |madazolyIC1-3alkyl group such as

imidazolylethyl e.g. 2-imidazol-1-ylethyl or imidazolylpropyl e.g. 2-imidazol-

1-ylpropyl group; an optionally substituted hydroxyCq.galkyl group,

especially a hydroxyethyl e.g. 2-hydroxyethyl or hydroxypropyl e.g. 3-

hydroxypropyl or 2,3-dihydroxypropyl group; an optionally substituted Ca.

15  gheterocycloalkylCq.galkyl group, especially a morpholinyl-N-ethyl group;

an optionally substituted N-di-C_gatkylaminoC1.galkyl group, especially a

. N-dimethylaminoethyl or N-diethylaminoethyl group; or an optionally

substituted Cq_galkyloxyCi.galkyl group, especially a methyloxyethyl

group. Especially preferred esterified carboxyl groups include -CO>CHsg, -

20 CO2CH2CH3, -CO2CH2CHoCHjz, -CO2CH(CH3z)2 and -CO2C(CHa)s

C grodps. A most especially preferred esterified carboxyl group is -

COgz(hydroxyC1.galkyl}, especially -CO2CH2CHo0H.

In generat in compounds of formula (1) when X is a -N(R2) group and in
25 particular in compounds of formulae (2a), (2b), (2c) and (2d) R2 is
preferably a hydrogen atom.

In one preferred class of compounds of formula (2a) L2 is preferably L22
where L?3 is a -CON(RB)- group {where R8 is preferably a hydrogen atom
30 or a Cy.zalkyl group], especially a -CONH- group or a -(Alk3)L2a- group,



5 (2c) and (2d) Rx, RY and/or Rz is an optionally substituted al kyl group,
nost preferably an optionally substituted Cl-8al kyl group such as ay EEUGgIS,

ethyl, nuy@Riksesi -propyl, n-butyl, n-heptyl, or n-hexyl gceupgoz/m00206
Parti cuI arly preferred optional substltuents whi ch may be present on such

Rx, RY and/or RZ al kyl groups include hal ogen atons, especially fluorine or
C 10 chlorine atons, Cl-6al koxy groups, especially nmethoxy, hal oG -gal koxy
groups, especially -OCF3, -CN, -CO2CH3, SN2, substituted am no (- NR5R6)
especially -NHCH3 and -N(CH3)2 and optionally substituted phenyl groups

where the opt geRt e es L8 I

substituents %%H%r W%SI(MK go ﬁﬁflp %@gefrgrélgdq%ﬁgégé?ggl c%r%oﬁawd\’éodc? Pljrrml ae
(1). (2a), (2hjast(@specidiyda( BHoBZ gréup. iy dhizgetast o cdenpourdlot-es s
preferred class of compounds of formulae (1), (2a), (2b), (2c) 20 and (2d)
Rx is a hydr og@feabimN#@rdN(Q)FFeMQﬁ*@f%fﬁl@ﬁvé’Vd% of conpounds of fornul ae
(1), (2a), (2b), (2c) and (2d) Rz is a halogen atom especially a fluorine,
chlorine, bromine or iodine atom nost especially a chlorine or brom ne

atom 25 |15, annhhelmeppeéferredCblaBaasfsocﬂﬁpoomuhﬁsmuﬂaf(aaym"f' aeprefgrably2a) |
(2b), (2c) and 22 is agroup -L)(A k1)nR3. In this class of1 onpounds
Lt is pref er adyaleat bang, Bhih'%)(‘ﬁﬁfso?f sAMpgLINds oWt is. geeferabhr6{R'&=0) - or

- N(RB) - esp éf?é WB@\IEE Ih%Fe% ﬂ%fgggégrs\&%;ﬂv ng?élrh B Effe%))e?ﬁ eLl Is a-S

atomor 30 S gr oup oun I's preferably a
hydrogen atom or an opt| onal |y substituted C.,ocycloaliphatic, especially
C3_7cycl oal kyl WO 02/ 068393 35 2005 PCT/ GB02/ 0026 roup, st especially an
optional |y sulisgppatabdn epEIRayaRsaf forpelaeneb)l (27) a@d?@hbg‘) prefesaly or~ an

opconal | % Supsd Lt 2635 LAhes.eL3qv 6 Qﬁt @h%trbﬁp [where R8 is preferably a

hydrogen atom or a Cq.3alkyl group]. An especially useful -N(R8)- group is
-NH-.

The group Ar2 in compounds of formulae (1), (2a), (2b), (2c) and (2d) is
15 preferably an optionally substituted phenylene or optionally substituted
pyridinediyt group or formula:

=N N=—

a\/bora\/b

c 20  where a and b signify the points of attachment of L2 and Alk respectively.
Most preferably Ar2 is an optionally substituted 1,4-phenylene group.

Particularly preferred optional substituents which may be present on Ar2 in
compounds of the invention include halogen atoms, especialy fluorine,

25 chlorine or bromine atoms, or Cigalkyl e.g. methyl, ethyl or i-propyl,
haloC4.galkyl especially halomethy!, most especialy -CF3, Cj.galkoxy
especially methoxy or haloCj.galkoxy, especially halomethoxy, most

-especially -OCF3, -CN, -CO2CHgs, -NO2, amino (-NH5), substituted amino



especially C3-7heterocycl oal kyl group, nost especially an optionally
substituted piperidinyl, piperazinyl, pyrrolidinyl, imdazolidinyl, 1 6 AUG 2005

di t hi anyyyoQpknesseyr azol i dinyl group, or an optionally substidyERebmozes
C8-12aromatic group, preferably an optionally substituted phenyl group or

an optionally substituted Cl-gheteroaromatic group, preferably an
optionally substituted nonocyclic Cl-gheteroaromatic group, nost preferably
a 5- or 6- nenbered nonocyclic het er oar onfit i ¢ group contai ning one, two ,
three or 10 four heteroatons sel ected from oxygen, sul phur or nitrogen

o AT Y e, g bt kg <o

1- nmethylim dazol trrazoly pyri pyr

pyrazinyl griqHEOCHSIgeeaps.substituents which may be present on such
het erocycl oal i phatic groups include those substituents as described 15
herei nafter when Rx and Ry are joined to forman optionally substituted

: Ui nked i . ' . . . b
oresent on sUArss GRHEt T AR d ol Bh AR, o foEhubE Whoel) BB P°
substituenf s @g) dpsc(2derxNeyeaABRI M2id An B8pAGHAAIY EAbSHEIRIANNA (gismss 1 n
compounds of formula (2a). In one preferred group of conpounds of this 20
class n is zehest Ipietaiablyeanpoptionally sphstituted &gmﬂi&)‘ldgpr tSich @sags L' is

a coval ent bond,and n is zero. .In this graqu f co unds i referrably
an optional | W?Hﬁ(@t ietﬂﬂl’('edr_"eﬁc-"wcy'é?@gﬂ' pﬂj?tﬁ}é'o .ermglﬂh%? e’%@iﬁ@l éﬁ"@’%hati c,
C6- 12ar omat i cpaticaRMgPrekérfe Cbplbab LS EsstiaNG It Gvhigh GHBRY 3% pléskniBaGuched. | n
a further preferred rogF of conpounds of this 25 class nis the integer 1

r

and Al k' is prafiRta Jsyli gresps ynaluge hialagesdatomns prapacialyHhioninerars t

pr rably, a | bstj e -6 I i ' i al a
8 g N o T L o e et
conpounds  of grbuF_s,cle%Péciaiuyl&)@ngvezlr«en;c(bgo%, NNG,,!t Babstitdter@midoapd NO is
preferably an optionally substituted aliphatic chain, 30 nost preferably an
optional |y sudBBREutespetialiyal-iHE@Hg ahdi AN(Gldglecianid yopdionalBH2sybsti@iHagH2- ,
- CH2CH2CH2- or, -CH2CH(CH3)- chain. |In a further WD 02/068393 36 16 AUG 2005

phenyl groups where the optional substituents are as herein defined for

optional substituents on Ar2,

15
In another preferred class of compounds of formulae (1), (2a), (2b), (2c)

and (2d) Rz is a hydrogen atom.

In another preferred class of compounds of formulae (1), (2a), (2b), (2¢)

20 and (2d) R*is a hydrogen atom.

In another preferred class of compounds of formulae (1), (2a), (2b), (2c)
and (2d) RZ is a halogen atom, especially a fluorine, chlorine, bromine or
iodine atom, most especially a chlorine or bromine atom.
25
In another preferred class of compounds of formulae (1), (2a), (2b), (2c)
and (2d) RZ is a group -L'(AIk"),R3. In this class of compounds L! is
preferably a covalent bond or an -O-, -S- or -Se- atom or -S(0O)- or -N(R5)-,
especially -NH- or -N(CH3)- group. Most preferably L! is a -S- atom or -
30 S(0)- group. In this class of compounds R3 is preferably a hydrogen atom
or an optionally substituted Cascycloaliphatic, especially Cs.;cycloalkyl



PCTI GB02/ 00206 preferred group of conpounds of this class L' is a preferred
at om or group as just described, nost especially a -S- atom nis %

i nt eger g 3 is preferably an optionally substituted ﬁﬁh@ﬁ@&hﬁ

nost prefera Py an optionally substituted Cl-6al kyl ene chaln, especr all y a
-CH2-, -CH2CH2-, 5 CH2CH2CH2- or -CH2CH(CH3)- chain. In this class of
conpounds R3 is preferably a hydrogen atom Most especially useful Rz
groups which may be present in conmpounds & the invention include a
hydrogen or hal ogen atom especially quorrne, C 10 chlorine, bom ne or

i odi ne atom orgg

an al kyl groupq asg{)ﬁtb\%tgégfsggggg@r?%ed og yé@%ﬁ%&él&pe%,géﬁﬁhﬁpgpi ally

Cl- 6al koxynet ruy;chhmyiogmupr ar- apmo:rmWallmubsﬁthedl@ylohemeynlaalighatic
cycl opentyl or sul f an ecia

k
Y or byl Sul { SAAPCAN. G keERErH Y BBt amoS mEeRgvEI: FY! Opgpnaly
i - propyl sul fi Mbstrﬁewwﬁ&ﬁﬂCW&§£IH¥i mamwl .wdat@enmﬂl amh.aﬁpﬁbr
especi al l'y piperidin-3-vyl such - e h pi peri yl or dithianyl
especi al | y5[ 1, Brazelisiny - graup, Qlean m&apaéelwwwtede%a@ammghc group,

henyl sel | 2aryl sul f henyl sul f
ent af | wor oph HGITaAPPA : SRRy o ESRGRT opiendio BFNRL PEoi gRPnally
especi al |y t etgybsatutdd >¢§grhétemdromﬁé %eé@@Cp@réaably an cfﬂﬂdh?élly Substituted

Hterazol -5-ylsul fanyl or i m dazol ylsul fanyl especially im dazol -2
yl sul fanyl . nosonesystici 4l4- watemnhmlatIQngmFdazmbstz prieferablyhya ; Sroaoc§el i c

eyt oer L di iaeGered Pa P BYEE A P NI phe, tug dBHa ety 25
3ajgey| e$QeC'f8thhé’(§F8éfbnﬁr gerécté@m@&2&¥§@nar§eﬂ r rzrrehﬁro@eﬂ @héns, of

co unds of formul ae (1), , i's each a hydrogeh atom
(2b), (2¢) | n aspee@ilyprasf aptiooaty a%l@SdllutEdmﬁthéhlﬁﬂyl‘omﬁaa@ly( 18.9. (Ia) 30

and (20) RX 1 S uljr Qg 2 OThattly el Ay N AbRRER, B PMIGRIPEF' 3)rb¥in1 VO

- or

.group. Optional substituents which may be present on such
heterocycloaliphatic groups include those substituents as described

15 hereinafter when R* and R’ are joined to form an optionally substituted
spiro linked heterocycloaliphatic group. Optional substituents which may

be present on such aromatic and heteroaromatic groups include those
substituents as described hereinbefore in relation to R'6 substituents in
compounds of formula (2a). In one preferred group of compounds of this

20 class nis zero. In another preferred group of compounds of this class L' is
o a covalent bond and n is zero. In this group of compounds A3 is
preferrably an  optionally  substituted  Ca.ocycloaliphatic, Ca
ioheterocycloaliphatic, Cg.12aromatic or monocyclic Ci.gheteroaromatic
group as just described. in a further preferred group of compounds of this

25 class n is the integer 1 and AKk! is preferably an optionally substituted
aliphatic chain, most preferably an optionally substituted Ci.galkylene
chain, especially a -CHg-, -CH2CH3- or -CHaCH(CH3)- chain. In a further
preferred group of compounds of this class L' is a covalent bond, n is the
integer 1 and Al! is preferably an optionally substituted afiphatic chain,

30 most preferably an optionally substituted Cq.galkylene chain, especially a -

CHaz-, -CHpCHp-, -CHoCH2CHp- or -CH2CH(CH3)- chain. In a further



37 16 AUG 2005 PCT/ GB02/00206 fluorine, chlorine, bromne or iodine atom
nost especially a chlorine or bromne atom or Rz is a group -L1(Al hl@nq@g%
as j ust wiestodsbexd. I n anot her preferred cl ass of conmpoundgcefcémriiisae (
(2a), (2b), (2c) 5 and (2d) Rx and Ry is each a hydrogen atomand Rz is a
hal ogen atom especially a fluorine, chlorine, bromne or iodine atom nost
especially a chlorine or bromne atom o Rz is a group -L1 (Alkl )nR3 as
just described. In another preferred class of compounds of fornulae (1),
(2a), (2b), (2c) C, 10 and (2d) Rx is a hydrogen atomand RY is an
optional |y syhefdried grbugl &fy¢ompoonds atthisisiass!é; mahﬁéfémedgemﬂrcﬁl%mu
preferred al kyl groups. In another preferred class of conpounds of formnul ae

g %) 3 Ezg)n y I(zawus( geyscnw moal especiglly RS- @t@ab[n B edinde@s! hieow AfdmﬁerRY is
|
prefgrred cl ﬁ%éé@ggﬁp ﬁgn J(%lr'tr)r%tg%%(%fpﬁ#é ?%? ré,@ﬁdg ké}ag lE‘Zd) Rx

i's a hydr ogeromiooaily I‘s’nbsstuaeméhmyla’nemhamspepeeiallly a-CHoyolOHYCHShI-or i ne,
brom ne or iodine atom nost espeC| ally a chlorine or 20 bronm ne atomor Rz
is a group - 1QK2CKe s, Ofe@éz(?'d Glya)a chpasipgnathis giass ot copmpauinds BRIl ig

descri bed, and éﬁ 5 t ang substituted al kyl group as just

descri bed forprﬁ @PHI?BV‘SPQF&EP “al kyl groups. In another preferred class
of conpounds of formulae (1), (2a), (2b), (2c) 25 and (2d) Rx is a hydrogen
atomand RY and Rz is each an optionally substituted al kyl group as just
descri bed f oiMgetnespedigilypussfel Régraupy Whigy ogysbe Ipreaent irecoppetiadsed cl ass

o comounds L LTSk s kol FaGben AR SSRobel Al 1
pr@er redpal mom)tmﬁmnmrqaama& 8Balftodp)ef 18RRuIaPET RO /HI0ZH fust
defined, especially an alkyl group as previously described or a hydroxyi (-
OH); Cisalkoxymethoxy, ethoxy or i-propoxy; Cs.zcycloalkyl, especially
cyclopentyl or cyclohexyl; Ci.esalkylsulfanyl, especially methyl- ethyl- or i-
propylsulfanyl; Cy.ealkylsulfinyl, especially methyl- ethyl- or i-propylsulfiny;
15 Casheterocycloaikyl, especially piperidinyl most especially piperidin-3-yl
such as t-methylpiperidin-3-yl or dithianyl especially [1,3]dithian-2-yl; Cs-
izarylselenenyl, especially phenyiselenenyl; Ce.12arylsulfanyl, especially
phenylsulfanyl or pentafluorophenylsulfanyl; monocyclic Ci.
gheteroaromaticsulfanyl, especially tetrazol-5-ylsulfanyl most especially 1-
- 20 methyl-1H-terazol-5-ylsulfanyl or imidazolylsulfanyl especially imidazol-2-
o ylsulfanyl most especially 1-methyl-1H-imidazol-2-yisulfanyl; monocyclic
Cigheteroaromatic, especially pyridinyl most especially pyridin-3-yl, 1-
methylpyridinium or pyrazinyl especially pyrazin-2-yl; or a Ce.zarylCy.
salkyl, especially benzyl group.
25
In another preferred class of compounds of formulae (1), (2a), (2b), (2c)

and (2d) Rx and RZ is each a hydrogen atom.

In another preferred class of compounds of formulae (1), (2a), (2b), (2¢)

30 and (2d) Rx is a hydrogen atom and RZ is a halogen atom, especially a



In anot her preferred class of conmpounds of fornulae (1), (2a), (2b), (2c)
and (2d) Rx and RY is each an optionally substituted al kyl group asﬂﬁjggﬁmgs

descri be\qofo%gggperal ly preferred al kyl groups and Rz is ?,gy(glé‘?g%?matom

In anot her preterred class of compounds of fornulae (1), (2c)
and (2d) Rx and RY is each an optionally substituted al kyl group as just
described for generally preferred al kyl groups and Rz is a hal ogen atom
especially a fluorine, chlorine, brom ne3br iodine atom nobst especially a
10 chlorine or bromne atom or Rz is a group -Lt (Alkl )nR3 as just

descri bed. In -of e I 0 2a) ,
(2b), (2c¢) afrh'g&?‘széd]?hgﬁ%égn : &??dgaec%?g@, g?)??toﬁg?e?cﬁél%%gﬁ!?ﬁ%eé I’al %<yl

group as j ustbroteiaerdtbey of ®Z igangroapl-11 (ikf)gRP e jabkgésaibedps. 15 1 n anot her
preferred class of conpounds of formulae (1), (2a), (2b), (2c) and (2d) Rx
and RY are joined to forman optionally substituted spiro |inked

cycl oal i phat i I &é)&y i J r , S
particularly g‘ %é%%{/ﬁ%‘taelr%# aé‘%%l?g,"%g" pem% nggﬁ@%{aﬁé a@?@ gu@’stzl%)ut ed 20
cycl opentyd caad ¢hex X, arey BV abeathl a dydeyroatdnilargl Baps aohalegea-atom,

8cycl oal kenyl group, especjall K an optionally substituted cycl opentenyl,

cycl ohexenyl ,GQHRQ'%”Yeﬁtf&WH”%P loyioee bFemBiNg ofiedipe A80p. Mest e$Refia ¢
preferred opt} itue i &N rHeg iR Lk i nked
Gyl oal i phat i Sngie S BRlrtERiom, S s Yrolfp L ERRPH Y [UEaBRE G S

chl orine atons, Cl-6al kyl groups, especially nethyl, ethyl, propyl or i-

propyl, Cl_6al koxy groups, especially nmethoxy or ethoxy, halo( -6al koxy
groups, especiafngthepprefercediclaseod gampaygss ahforamaei(d Lit(a) a@bho(2e)

NERL1) 2) ,1£SpPLeci % - ; : [k r of

co ounds1 ng ?’E(Jii ?@yé‘syy %‘ﬁy@%geﬂ%trgggéﬁdgﬁg%@%pﬂé@hﬁﬁl&g@rs fa’ e're(rgea 0 group
of conpounds gouphassjust descriteed for genatdilyl prefarogd alky) gedupdescri bed. In  a
further preferred group of conmpounds of this class Rz is a hal ogen atom WO
02/ 068393 39 16 AUG 2005

in another preferred class of compounds of formulae (1), (2a), (2b), (2c)
and (2d) R* and RZ is each a hydrogen atom and RY is an optionally
15  substituted alkyl group as just described.

in another preférred class of compounds of formulae (1), (2a), (2b), (2c)

and (2d) Rx is a hydrogen atom, RZ is a halogen atom, especially a

fluorine, chlorine, bromine or iodine atom, most especially a chlorine or

20 bromine atom or RZ is a group -L1(Alk")aR3, especially a group as just

o particularly described, and RY is an optionally substituted alky! grdup as
just described for generally preferred alkyl groups.

In another preferred class of compounds of formulae (1), (2a), (2b), (2¢)

25 and (2d) Rx is a hydrogen atom and RY and RZ is each an optionally
substituted alkyl group as just described for generally preferred alkyl
groups.

In another preferred class of compounds of formulae (1), (2a), (2b), (2¢)
30 and (2d) Rx and RY is each an optionally substituted alkyl group as just
described for generally preferred alkyl groups.



PCT/ GB02/ 00206 especially a fluorine, chlorine, brom ne or iodine atom nost
especially a chlorine or bromne atom particularly a brom ne atomtﬁ'AU@ZG(lS

still fupdhehessps ef erred group of conpounds of this classpBg/dnRefsOUP
-Lt (Alkt)nR3 as just described. 5 In another preferred class of conpounds

of formulae (1), (2a), (2b), (2c) and (2d) Rx and RY are joined to form an
optionally substituted spiro Iinked heterocycloaliphatic group,
particularly an optionally substituted ¥ 10het erocycl oal i phatic group,
nost particularly an optionally substituted C 10 C3- 7het erocycl oal kyl group,
especially an optionally substituted C3- 7heterocycl oal kyl group contai ni ng
one or two -0-, -S-, -S(O-, -S(0)2-, - NH or -C(O- heteroatons or

het er oat om cdntanatheg pgefeups. cl&sp ot cahippunpisedfeforedlag (1 )or(da), 2byb@c)t ut ed

het er ocycl oal i iC_Qro i.ncl ude opt.ionall bstituted 5- and

o ooy cu” e ek RN By S Sk “as SRROA M sESHREef alf DuR A Just

het eroatomc LA ' %gﬁr' ] ' I
substituted ?ﬁ%@??gﬁﬂg{gg ggfghéjgrrgpur n;gir?'?&% gﬁ?%‘ﬁ%ob%?@%h@%}?hy

t et r ahydr 6t hi ophene-1 -oxi de, tetrahydrothi ophene- 1, 1-di oxide, piperidinyl,
t et rahydr opyr,anyl .., t et r ghydr,ot hi opyranyl tetra-. hydrot hjoopyran-1 -oxide or

t et ra.hgdr o!to %i'Bpf%}/TdéﬁefLPigrﬁrrBQi%ésgB%ﬁﬁg%oﬂﬁdﬁa&t fP&%‘Pgﬁq @ )pRé?)eR?éH @?é:)i onal
substituents g gitfq)nnxé?ﬂ R'Sfﬁ§%?c30£h SptiBnafly %ebémukéaﬂsﬂqnlqr?/up s, just

het er ocycl oal | c groups include halogen ‘atons, especla rine or
chl ori ne at ordgscéibefabk gengratygwrefarsgbalkyl gyoupet Apd, Reidhgl halogem pydrmor

i -propyl, Cl-6al ko roups, especially nmethoxy.or ethoxy, hal oCl. 6al koxy
groups, especﬁsaelcﬂﬁﬁg’c%ﬁgf’ﬁn@\fh'gw MINRCR %H@@?@Ub Pt RPECRIY R

- PAR11 , W s i r | A3 ki n the
gp&o Ii)ﬁged eter%ébgpo%%gﬁgrﬁg%%%% algn lg)nﬂi ta%ggé{nd%ét}:cﬁﬁét% his may
be substituted by a group -(L6)p(Alk5)gR1l2 where L6 is preferably -C(O- or

S0 2 el BBl P gL RSB
substi tut ed Wfﬁﬁﬁ%oﬁﬁ@isc@ an JptiBRAl stistitttéd-akyr alotp Gfust

-L5CH2- or -L ¢hain where
described for generally preferred alkyl groups.

15
In another preferred class of compounds of formulae (1), (2a), (2b), (2¢)
and (2d) RX and RY are joined to form an optionally substituted spiro linked
cycloaliphatic group particularly a Cg.qgcycloaliphatic group, most
‘particularly a Cj.gcycloalkyl group, especially an opfionally substituted
20 cyclopentyl cyclohexyl, cycloheptyl or cyclooctyl group, or a Ca.
o geycloalkenyl group, especially an optionally substituted cyclopentenyi,
cyclohexenyl, cycloheptenyl or cyclooctenyl group group. Particularly
preferred optional substituents which may be present on such spiro linked
cycloaliphatic groups include halogen atoms, especially fluorine or
25 chlorine atoms, Ci.galkyl groups, especially methyl, ethyl, propyl or i-
propyl, Ci.galkoxy groups, especially methoxy or ethoxy, haloC4.galkoxy
groups, especially -OCF3, -CN, -CO2CHgj, -NO2 and substituted amino (-
N(R“)z),. especially -NHCH3 and -N(CHs)2 groups. In a preferred group of
compounds of this class RZ is a hydrogen atom. In another preferred
30 group of compbunds of this class RZ is an alkyl group as just described. In

a further preferred group of compounds of this class RZ is a halogen atom,



16 AUu 1005 WO 02/068393 PCT/ GB02100206 40 an -O or -S- atomor -NH or
-N(CH3) - group and R12 is a hydrogen atom or an optionally substltuf GAY 53005

phenyl riygoigss preferred optional substituents includepdfegs2a§:055
groups as defined hereinbefore for R16 in relation to fornula (2b). In one

preferred group of conpounds of 5 this class Rz is a hydrogen atom In

anot her preferred group of conpounds of this class Rz is an al kyl group as
just described. In a further preferred oup of compounds of this class Rz
is a halogen atom especially a fluorine, chlorine, bromne or iodine atom

nost especi al lggpdciaf '@flué‘f%é”cr%% NSromiAB) orl iBdhes htdrh, MidthapaRifilesr ed
group of corrpounds of this class Rz is a group - L1( Al k1) nR3 a JUSt

descri bed. Parchiasineaer prwmmlat@nnwaamgard»f & heominge ate®n In et istill further

i chi or of soni B0 %BQé’}fPrfg]%?{ﬁﬁ?ﬁl}?%‘% Bp i Rtack R ia g 0i6up L1(AK)R? as

(2S) - 2[(30(@59 ﬁ gnon-1-en-1-yl)am no] - 3-(4-((3-
met hyl [ 2, 7] nag thyridi n-1-yl)oxy] phenyl } propanoi ¢ acid .
(2S)-2-[(29Bronmo- 3- oxospi ro[ 3. 5] non-1 -en-1 -yl )anino]-3-{4-[(3,5-

di chl or oi t
(28)- 21 (2 Br Srap e prtoR LR L EERABRRHR R (6 Tulac 6. 290 RPY @obo
di chl or oi soni geid 2y RxadAdRY BRe rhéded)f@ﬁﬁpaﬁ GibHafly substituted spiro linked
(2S)-2-[(2-Bronp-3-0xo0spirof 3. 5] non-1-en-1-yl ) am noj - 3-{ 4-

[ (2, 7) napht hy hederecyclppl tq@hegwug).prmﬁ@ladya@nd optionally substituted Cg.
i ohi or of soni GBRPREGADR Bh g propanBricuETy 28" obRSRAR) stbbifutéd™

((ji tﬁo%/[?lBrl@%?%{enyl?lbé%F g ang%g@%ﬁg!lyybharﬁﬂ%aﬁy(%uﬁsututed Cs.

(29)-2-[(3- O<@hptero{:ﬁtlﬁéfﬁﬂogrbuamdn%anh)rtymne]cﬁ-t{wbEfoa B-di-8(0pr eB¢0)-, -

ni cot i noyl ) am no] phe pr opanoi ¢ aci d

(2S)-2-[ (2- Br OW- 9r oszi@L lealpmse o1 heteroalgmcantaiging graups. sEspegally

di chl or oi soni ¢pLiRAY ) GFidMAIG NLstiRiteP 2 MtEroRFEBaliphatic  groups  include

optionally substituted 5- ahd B-membered heterocycloalkyl groups

15 containing one heteroatom or heteroatom-containing group as just

described, especially optionally substituted pyrroiidinyl, tetrahydrofuranyil,

tetrahydrothiophenyl, tetrahydrothiophene-1-oxide, tetrahydrothiophene-

1,1-dioxide, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl tetra-

hydrothiopyran-1-oxide or tetrahydrothiopyran-1,t-dioxide  groups.

20 Patrticularly preferred optional substituents which may be present on such

c spiro linked heterocycloaliphatic groups include halogen atoms, especially

fluorine or chlorine atoms, Ci.galkyl groups, especially methyl, ethyl,

propyl or i-propyl, Ci.galkoxy groups, especially methoxy or ethoxy,

haloC1.galkoxy groups, especially -OCF3, -CN, -CO2CH3, -NO7 and

25 substituted amino (-N{R11),), especially -NHCH3 and -N(CH3)2 groups. In

addition when the spiro linked heterocycloaliphatic group contains a

nitrogen atom this may be substituted by a group -(L8),(Alk5)qR12 where

L6 is preferably -C(O)- or -S(O)2-, AlkS is preferably an optionally

substituted Cj.galkylene chain, especially a -CHpz-, -(CH2)2- or -

30 CH(CH3)CHz2- chain or an optionally substituted heteroC.galkylene chain,

especially -CHoL3-, -CH2CHbL5-, -L5CHa- or -L3CH2CH> chain where L5 is



(2 9)-2-{[4,4-D nethyl -2- (phenyl sel enenyl)-3-oxo- | -cyclobutenyl] 3 AR Yms
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am no} - v d2éds335- di chf or oi soni coti noyl ) am no] phenyl } pr openreisoze¢ing (2
S) - 2-[ (2- Brono- 7- met hoxy- 3- oxospi ro[ 3. 5] non -1 -en-|-yl)am no] - 3-{ 4-

[ (3, 5-dichl oroisonicotinoyl)am no] phenyl}propanoic acid (2
S)-2-{(2-Brono-3-oxospi ro[ 3. 5] non-| -en-1-yl)am no}-3-{4-[(3- 5

met hyl [ 2. 7] napht hyri di n-1 yI)oxy]phenyI?propan0|c acid
(2S)-2-{[2-(Phenyl sul fanyl) -4, 4- di met hyl - 3- oxo- | - cycl obut enyl | -

3-{4- g3 f 1 | 2
51203 Ly SR st eIk oLy YRR S

di chl or oi somocohnnoqﬁt)cmulipobpbeﬂﬂytdqorm}mml mmgcl \dhé?relOpreferred optlonal

o) o o e SuBs @t e oS i) aha drhies B8 dafndd h8fdinbaldre for " > V'
2S)-2-[(2-1 -3

i ohi or of sont bt Ty A SagtTRIA1P0L: i he prsfel ¥ BRlup’ot tompbuids o

S) - 2- [ (2-Br omwis 3ctas8s Rz G§ 3aShpdrogeh atom. | in ydlr)anmen0ﬂ)re3et{réd[©305p 3

di chl or oi soni coti noyl ) am no] pyridi n- 2- kpropanm c acid

S) - 2- [ ( 2- Chi 6PBWPRLEES fithis[Cass) Rbiean a QfObLn wa%&ﬂsascgg{ag I 8, fgether

di chl I d

92 [ (2. on BracB gt )8 BAmpEEaE ot MRS BRI HPa [hgiogen, ajqre, 5.
di chl or oi soniegpétiaty la) b, ioride), mromml@ldt sadnn@ aom, most especua{l a
(2S)-2-[(2-Ch| or 0- 3- 0x0- spi r -1 -en-1 amno-- ¥,

0
d| chl or oi sonFEBY NG PQW‘HS]%{%%% }ap'?tﬂb%% %{8 red group of CO"T[‘F()OUf\dS

1 o0 noP I B R S B kR ROy s atieicny ! 5 or opanol ¢ acid.
(25) 2-[(2-Bronmp-3,7,7-trioxo-7X, 6- thla sp|r0[3 S| non- |-en-1-yl)amno]-3-{4

25 [ (3, 5-dichl oroisonicotinoyl)am no} henyl ropanoi c acid (2
S) - 2- [ ( 2- chl Fasgticstlashpuseful 6p@P2YAdS: O hﬁe'rﬁWPn{})‘P')éﬁﬁH @8:- 3- {4-[ (3, 5-di chl or o-

(39 S0 B MR LRSE SRR Ao 5.5 o (.

dichioroasomcotmoyl)ammo]phenyl}pmpanmc acid

15  (25)-2-[(3-Oxospiro[3.5]non-1-en-1-yl)amino]-3-{4-{(3-
methyl[2,7]naphthyridin-1-yl)oxy]phenyl}propanoic acid
(25)-2-[(2-Bromo-3-oxospiro[3.5]non-1-en-1-yl)amino]-3-{4-[{3,5-
dichloroisonicotinoyl)aminojphenyl}propanoic acid
(25)-2-{(2-Bromo-4,4-dimethyl-3-oxo- 1-cyclobutenyl)amino]-3-{4-[(3,5-

20 dichloroisonicotinoyl)amino]phenyl}propanoic acid

o (29)-2-[(2-B romo-3-oxosbiro[3.5]non-1 -en-1-yl)amino]-3-{4-

[(2,7)naphthyridin-1-yloxy]phenyl}propanoic acid
(25)-2-[(2-Bromo-3-ox0-7-0xaspiro{3.5]non-1-en-1-yl)amino]-3-{4-{(3,5-
dichloroisonicotinoyl)amino]phenyi}propanoic acid

25 (25)-2-{(2-Bromo-3-oxospiro[3.5]non-1-en-1-yl)amino}-3-(2,6-
dimethoxyf 1,1'-biphenyl]-4-yl)propanoic acid
(25)-2-{(3-Oxospiro[3.6]dec-1-en-1-yl)amino]3-{4-[(3,5-dichloroiso-
nicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(2-Bromo-3-oxospiro[3.6]dec-1-en-1-yi)amino]-3-{4-[(3,5-

30 dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-{[4,4-Dimethyl-2-(phenylselenenyl)-3-oxo-1-cyclobutenyi]



di chl or oi soni coti noyl ) am no] phenyl } propanoi ¢ acid 30
(25) - 2-[ (2- Met hyl sul fanyl - 3- oxo-spi ro[ 3. 5] non-1-en-1 -yl )ani no] - 3- {4 1 6AUB-2005

di chl orokg:g%g}jénoyl ) am no] phenyl } propanoic acid 1 6 AUGP%qgéBmo%é 068393

PCT/ GB02 (2S)-2-(2-Fl uoro-3-o0xo-spiro[ 3. 5] non-

| -en-1-ylam no)3-{4-[(3,5- dichloroisonicotinoyl) am no] phenyl}propanoic
acid

(2S) - 2-[ (2- Fl uor o- 3- 0xo0- 7- oxa- spi r o[ 3. 5] 4dn- 1- en- 1-yl )am no] - 3-{4-[ (3, 5-
di chl oroi soni coti noyI ) am no] phenyl } propanoic acid 5

2S5)-2-[(4, 4- D| - 1- | ' -3-{4-
(3 5-ai cf or oRIIPER HERP iSRS o g agisbetiybrobafibi dad nol -4
(2S) - 2- [ (2- | sepSRpy(=BIdraoya-nktHox)-3aixbypird3oXmonyicEnbluyhdmire]y3-J4m no] - 3-
{4-[ (3, 5-dichl oroi soni cotinoyl)am no] phenyl anoi c acid

(29) - 2- [ ( 2- | sUBroBiphiuIPaRA leob&@nmlmfdﬁfy'%]f% paicagift 1 -yl )aminol-3-{4 10

3, 5-di chl
E(ZS)-Z-I[((:Z-?; propﬁés)% any:? Sgbﬂﬂ%ﬁ@ng 3 Qréﬁ)iwg@gﬁshétml[ enyl)am noj - 3-
[S;1 ([[Z(Z] Irfgghfﬁc?myltﬁ thtwwgﬂgmldmbﬂg?a}nmadd(a o] - 3- [ 4
X - - - -
((2, 7] napht hs @yﬁﬁ% Pﬁxﬂﬁp‘} H#JBBE{WLBCO’%H&Y%W}/ A
EZS) 2-[(2- 'SQFH::%} »M @‘?—atcl'ﬁor%*ébnkd??ﬁ%y Qhﬁﬁc{ajﬁhéi\%%éaﬁarclaé{b)am noj - 3-

el m no opanol ¢ acid

4- ([ 2, 7] napht hyr
(25)-2-[(2- Br(ﬁwét%{(axéshmofso@@sqrr@& éi/norﬁlwnem yl)am")\@}ﬁﬂéilé%sm [(3,5-

?'z‘é?' 21 (. 0. SR RPhEC AR AR R e UBRRRIRE SR anyi - cycl obut -1 20

)am g - 3¢43H-3 {343, SLiDIbhiorcs Greichtiriyl) aaMhd»mmnql}mn({mskémmmg; Rci d
(2 [(44D|rrethl 30x02 ra2|n2yl clobut-1 -enyl)amn noj -
3- {4[(3 5- di cﬁlP'bfP[ér BaPdoen oyl Wﬁrm})ﬁﬁ@ﬁ%%’%ﬁopanm c acid

(25)-2-[(7-Ac ﬁ(ZbIE)BBDJ%xB%;? thB rf’or%ﬁ'é f};nﬁrn% észﬁl)am noj - 3-

{4-[(3,5-dich or of Soni cot noy hen opano
(29)-2-{[2- (I dnprolspgsbem:bhaoylba)mmormmnmmx@wlmo[aBncB] non 1 -en-yl)]am no}- 3-

(2, 6-dimet hoxyldy, 31 P RIREY dxokphiot RE AP ch- 7S Amino)-3-(5-((3.5-

15 dichloroisonicotinoyl)amino]pyridin-2-yl}propanoic acid
(25)-2-{(2-Chioro-3-oxospiro[3.5jnon-1-en-1-yl)amino]-3-{5-[(3,5-
dichloroisonicotinoyl)amino]pyridin-2-y!}propanoic acid
(25)-2-{(2-Chloro-3-oxo-7-0xa-spiro[3.5]non-1-en-1-yl)amino}-3-{4-[(3,5-
dichtoroisonicotinoyl)aminolphenyl}propanoic acid

20 (25)-2-[(2-Chloro-3-oxo-spiro[3.6]dec-1-en-1-yl)amino]-3-{4-[(3,5-

o dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-{4,4-Dimethyl-2-(1-methyl-1H-tetrazol-5-ylsulfanyl)-3-oxo-cyclobut-
1-enylamino}-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(2-Bromo-3,7,7-trioxo-7A°-thia-spiro[3.5]non-1-en-1-yl)amino}-3-{4-

25 [(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(2-Chloro-3-oxo-spiro[3.4]oct-1-en-1-yl)amino]-3-{4-[(3,5-dichloro-
isonicotinoyl’ Jamino]phenyl}propanoic acid
(25)-2-[(2-Bromo-3-oxo-spirof3.4]oct-1-en-1-yl)amino}-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanoic acid

30 (25)-2-[(2-Methylsulfanyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4-[(3,5-

dichloroisonicotinoyl)amino]phenyl}propanoic acid



(29) - 2-[(2- Cycl ohexyl - 3- oxo- spi ro[ 3. 5] non-1-en-1 -yl )ani no] - 3- (4- [1 B8 A86 2005
di chl oroi soni coti noyl ) am no] phenyl ) propanoi ¢ acid (2S5)-3-{4-[(3,

5- Di chl wipnjzgegisgot i noyl ) ami no] phenyl } - 2- (2- met hyl - 3- oxo-pE0cB@IHRbs3- 5] Non- |
-en-1-yl am no) propanoi c acid (2S)-3-{4-[(3, 5- Dich loroi sonicoti noyl)

am no] phenyl } - 2- ( 3- oxo- 2- propyl - spiro[ 3. 5] non-1-en-1-yl am no) propanoi ¢ acid
16 AUG 2005 WD 02/ 068393 PCT/ GB02/ 00206 ,43 (2S)-3-{4-[(3,
5-Di chl oroi soni coti noyl ) anm no] phenyl } - 2-72- net hyl - 3- oxo- 7-
oxa- spi ro[ 3. 5] non-1-en- 1-yl am no) propanoi ¢ acid (2S)-3-{4-[(3,
5-Di chl oroi sgz:s’) CRY 2 FhYdrb B oREIspIe[B.b Jmodr (%Tpxqflainmbwy%l{@s-
non-

oxa- Spl ro[ 3 1-en-1 -yl am no) propanoi c acid

(2S) - 3-{ 4- [(@cbm@ﬁnwgn@\dmmmmﬁnwmm%@ﬁw} 2-(2-]
1,3]dith _1- d
( 25% Ta { I4?F(@%—%f@h‘?@?&?sgg‘{nﬁit°?%ﬁ5&£3 %m”‘ﬁohen | }b i%“'?'nggﬂ %ono

?FZ)IS ; o[ 3( 2] F?anehl%osﬁrwoamﬂ)Bmﬂmmlmw}pmpmoug acid henyl ) - 2- (3- c
C car bon en 0Xxo0-

16 o r opa St ok Dt iRt 2 it tiob i B amnop 3 fa:

(2S)-2-(2- Br[‘gﬁ%éic% ISBH am n(%rﬂﬁ%}[fﬁh riéf'}yropféﬁdﬂz'&%d?’ (4-[(3, 5-dichloro-

1- oxy-pyridine-4 car ony anoi c acid
(29) - 2- ( 2- Chi2&)e2-Yelsopsypiytsafifangl 4 drdimethpin3-oxoydyatobub)l-gayl)anin®} 8- di chl or o-

1- oxy- pyri di ner4- J d 1

(2g;(y3p¥£1| [I( e ééc@{‘?ﬁ&%'sg’”ﬁw %5@? Wﬂf’ ‘éﬁi‘/‘a‘imcé’ﬂ o] - phenyl } - 2- ( 2-
th | f -A[ PRIPYIELAL of L d

E“Ss cesyl L 28-A{e dop .r‘ﬁ&”},g‘é‘ o ) B LA 3oty

g)?] nag®t hyl{3&r ﬂ’CthjPléﬁi“ﬁe inPIRMiNgIRRIYSiPEoRANCIC act

2-(2-B

(2 71 napnt e HEiRopRic Rutapyb - dinidine bRGic)lonin - %enfamino]-3-
(29)-2-(2- Br[@r"'@2ﬁlﬂamthmdlw1—Sﬂlamoe)rp}'lehqt}prtodanomq¢ldm no)-3-[4-(3-methyl O

(35 22 (o Hesh Hobab b RufTa i SorBERaiot Sy dransd pharinol-pés.
- ([2,7]naphthyridin-1-ylamino)phenyl]propanoic acid

15 (25)-2-[(2-Isopropylsulfanyl-3-oxo-7-oxa-spiro[3.5]non-1-en-1-yl)amino]-3-
[4-([2,7]naphthyridin-1-ylamino)phenyl]propanoic acid
(25)-2-[(2-Bromo-3-oxo-spiro[3.4]octa-1,6-dien-1-ylyamino]-3-{4-[(3,5-
dichloroisonicotinoyl}amino]phenyl}propanoic acid
(25)-2-[(4,4-Dimethyi-3-oxo-2-pentafluorophenylsuifanyl-cyclobut-1-

20 enyl)amino}-3-{4-[(3,5-dichloroisonicotinoyl}amino}phenyi}propanoic acid
(25)-2-[(4,4-Dimethyt-3-oxo-2-pyrazin-2-yl-cyclobut-1-enyl)amino}-
3-{4[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
(28)-2-[(7-Acetyl-2-bromo-3-0x0-7-aza-spiro[3.5]non-1-en-1-yl)amino}-3-
{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid

25 (2S5)-2-{[2-(Isopropylsulfanyl)-3-oxo-7-oxaspiro[3.5]non-1-en-yl)Jamino}-3-
(2,6-dimethoxy[1,1'-biphenyl]-4-yl)propanoic acid
(25)-2-[(2-Cyclohexyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino}-3-{4-[(3,5-
dichtoroisonicotinoyl)amino]phenyl}propanoic acid
(25)-3-{4-[(3,5-Dichloroisonicotinoyl)amino}phenyl}-2-(2-methyl-3-oxo-

30 spiro[3.5]non-1-en-1-ylamino)propanoic acid
(25)-3-{4-[(3,5-Dichloroisonicotinoyl)amino]phenyl}-2-(3-oxo-2-propyl-

spiro[3.5]non-1-en-1-ylamino)propanoic acid



di chl or oi soni coti noyl ) ani no] phenyl } propanoi ¢ acid 25 and -the salts, 16 AU6 2005
sol vates, hydrates, N-oxides and carboxylic acid esters thereof.

Parti cul wdoz/es®Bul carboxylic acid esters thereof includedinesosioby ,

ethyl, propy, i-propyl and t-butyl esters. 30 Most especially useful
conpounds of the invention include: 1 & AUG 2005 WD 02/ 068393 PCT/ GB02/ 00206
44 (25)-2-[(2-Bronp- 3-oxospiro[ 3. 5] non- 1, 2gn-1 -yl)am no] - 3-{4-[ (3, 5-

di chl oroi soni coti noyl ) am no] phenyl }propan0| c acid (2
S)-2-[(2-Bronp-3-0x0-7-oxaspiro[3.5]non-1 -en- | -yl)amno] -3-{4-[(3,5-

di chl or oi soni (:2:&Lwyl[o:}aﬁdmoﬂ\lpmgm&aqmm@)amuno]@tu'edyllﬁ (2-methyl-3-oxo0-7-
(2S)-2-[(2-Bronp- dec-1-en-1| - o] -3-{4-[(3, 5-
di chl or oi soni 8421 |SHH9E( '{'ﬁﬁ‘ 'i/"Ia}TEJF‘B}:FHﬂB"i’ °' C"‘iclﬂlP

(28)-2-{(2-Br g{]@hgr @Jmeﬂiuéro‘ﬂ ébti‘nma'mlbibmgh?l?l?(%éﬂo-b(-ﬁropyl -7-

met hyl [ 2, 7] na ) oxy| phenyl'}'pr opanoi ¢” aci d
(29)-2-{[ 2- (Pbmpﬂola‘ﬁ}n@h}l-eniﬂ»xdllannnh)meaamoabld cycl obutenyl] C 10

s 5 T 8 iR SR AR A ARRGh AR o P GrEE -
di chl oroi soni s%Jspﬁmp g}ﬁbﬂoi-@hﬂnyb}rnﬁ@wgama@bw

(29)-3-{4-[ D chl or oi_soni cot1 noy anm no hen |

}- 2- (3- oxo- 2- b@@r%{ﬁ{@%ﬂic@pwss{mccs]nﬂyﬁamreqalpﬁewlir%ﬁeo?ﬁmbaacmm acid 15
2S)-2-[(2-1 4-1(3, 5-

i ohi or of soni SIS ReToR a3t raRipresiiise gbalry el =14 L

((j 25¥1I 2-[(2-Br CQI?)—S—{@%{((&@-IDIC‘?IGF@] ngxlg plyrldema 4-c-ayb<)@rﬁamm]_1§]pf{eﬁwy{l)(-&(5-oxo-

i chl or oi 5Pni co am no ri noi ¢ aci .

(2gr-2-[ (2 mPB‘F?Igs’%/]Bz%Bsp??dFé aé{{?p §>am nol - 3-{5-((3,5 20

di &l »d -

(29" 2.1 (2 P &2 ?;2‘.‘“"."’%1x°§*‘?§??£? §Wﬁ2ﬁe‘*’€%@“@% U (3, 5.
C di chl or oi sohiaytpyiising-4reateomiaminplntwsyhprapaneiciacid

- (28)-2-(2-Chloro-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3,5-dichloro-

1-oxy-pyridine-4-carbonyl)amino]phenyl}propanoic acid

15  (25)-3-{4-(3,5-Dichloro-1-oxy-pyridine-4-carbonyl)-amino]-phenyl}-2-(2-
methanesulfinyl-4,4-dimethyl-3-oxo-cyclobut- 1-enylamino)-propanoic acid
(25)-2-(2-Bromo-3-0x0-spiro[3.5]non-1-en-1-ylamino)-3-[4-(3-methyl-
[2,7]naphthyridin-1-ylamino)phenyl]propanoic acid
(25)-2-(2-Bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-[4-

20 ([2,7]naphthyridin-1-ylamino)phenyl]propanoic acid
(285)-2-(2-Bromo-4,4-dimethyl-3-oxo-cyclobut-1-enylamino)-3-[4-(3-methyl-

o [2,7]naphthyridin-1-yloxy)phenylf]propanoic acid

(25)-2-[(2-Bromo-3-oxo-spiro[3.4]oct-1-en-1-yl)amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanoic acid

25 and -the salts, solvates, hydrates, N-oxides and carboxylic acid esters

thereof.

Particularly useful carboxyiic acid esters thereof include the methyi, ethyl,
propy, i-propyl and t-butyl esters.
30

Most especially useful compounds of the invention include:



(29)-2-[(2-Chl oro-3-oxo-spiro[ 3.6]dec-1 -en- | -yl)am no]-3-{4-[(3, 3-&AUG 2005
di chl or oi soni coti noyl ) am no] phenyl } propanoi ¢ acid 25

(2S) - 2- M@ oBbersay 3, 7, 7-tri oxo-7(err)6-thia-spiro[ 3. 5] non-pcBaBd2/00206

-yl)am no] -3-{4- [(3,5-dichloroisonicotinoyl)am no] phenyl }propanoic acid
(2S)-2-[(2-Cnhl oro-3-0xo0-spiro[3.4]oct- | -en-1-yl)

am no]-3-(4-[(3,5-dichloro- isonicoti noyald) am no] phenyl } propanoi ¢ acid
(2S)-2-[(2-Brono-3-0x0-spiro[3.4]oct-1 -€en-1 -yl)am no]-3-{4-[(3,5 30

di chl or oi soni coti noyl ) am no] phenyl } pr opanoi ¢ aci d

(25)-2-[(2- b 2-Bedib=RoRespird])8 5ihn Al aen-ijeiinbiB-pas so] - 3-{4-[ (3, 5-
di chl oroi somg{‘i ﬁéﬂyl )anm noJ ph%%?l{ pgr}I(B) anoi c a%ll) d1 AU6 2005 WD 02/068393
PCT/ GB02/ 002 @& hgroisonicotinoyllamino]p enylrpropanonc acid

2S)-2-(2-Fl 2 - SRi . - - ' 5
(i chi or of sontSeL PRI T ARB PR o BB E R e 4R 1 ERo- 53 Tia -
(25)-2-[(2- Fldi&ﬂ@roﬂsdﬁdbﬁﬁo?k)@m&iﬁ]?ﬁéﬁylﬁirbpﬂnéic@bid -yl )anino]-3-{4-[(3, 5-
di chl oroi soni cati noyl ) am no] phenyl } propanoic acjid 5 . '
(2S)-2-[ (2, 4-(@)5}7&[(%}]/&%9&'%@%@[ Hjdes ] 8l apel-3r4di3:Py ani noj - 3- { 4-

3 5 di chl ; ) : . . d

(29)-2°1 (2- | OBl AR R DPARBR ARG Cbut - 1. enyl ) arm no] - 3-
{4-1(3, 5-di chIS}-Bi{(s&Bmlir?mS}lc)yd)s)p&rd[Bzﬂ]mﬁyer}-|dr-yi)mrtni@-:ﬁa@i-%ﬂ&

2S)-2-[(2-1 = 3- -Spir. .5 -l -en: |- ' -3-{4 10
(3 5-dll chi ol BUA CBAPREIK AR BRA Wl Bara s ag o =" " !
(29)-2-[(2-1 %@sy-g{{m-mﬁérw@dltaﬂyrwhrmrh@ml%-@%@ﬂcwat%ménﬁn-enyl ) ami no] - 3-

[4-([2, 7] napht hyridi n- 1-yl am n0) phenyl | propanoi ¢ aci )
(8- 2-[12- 1 gmin@b§+{éti(3,%@@hlowm@mwbpmlBq:}mqmwl}p@panowaqidm noj - 3- [ 4-

e AR M T AR DR PRSI 0% 1 1) i ncp -

4- ([ 2, 7] naphiidnyeroibonicbtinplhamir)] phemy) drppapeicaidid aci d

" ohi oror soni @8 aHugS AR RO TBRBaFEeTahartl-d (X3 2 pyrdinid-yi-

28) - 2- [ (7- AgBir¥[3. ZnBhOAMBA - PaRTido pfSpatbit @lcti 51 non-1 -en-1 -yl )am no] - 3

15 (25)-2-[(2-lodo-3-oxospiro[3.5]non-1-en-1-yl}amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino]}phenyi}propanoic acid
(285)-2-{(2-Bromo-3-oxospiro[3.5])non-1-en-1-yl)amino]-3-{5-[(3,5-
dichloroisonicotinoy!)amino]pyridin-2-yljpropanoic acid
(25)-2-{(2-Chloro-3-oxospiro[3.5]non-1-en-1-yl)amino]-3-{5-{(3,5-

20 dichloroisonicotinoyl)amino]pyridin-2-yl}propanoic acid
(25)-2-[(2-Chloro-3-oxo-7-0xa-spirof3.5]non-1-en-1-yl)amino]-3-{4-((3,5-
dichloroisonicotinoyl)aminojphenyl}propanoic acid
(2S)-2-[(2-Chloro-3-ox0-spiro[3.6]dec-1-en-1-yl)amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanoic acid

25 (28)-2-[(2-Bromo-3,7,7-trioxo-7A°-thia-spiro[3.5]non-1-en-1-yljamino]-3-{4-

(
(
[
(
d
(

[(3,5-dichloroisonicotinoyl)amino]phenyi}propanoic acid
(25)-2-[(2-Chloro-3-oxo-spirof3.4]Joct-1-en-1-yl)amino]-3-{4-[(3,5-dichloro-
isonicotinoyl)amino]phenyl}propanoic acid '
(25)-2-[(2-Bromo-3-ox0-spiro[3.4]Joct-1-en-1-yl)amino]-3-(4-{(3,5-

30 dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-{(2-Methylsuifanyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4-[(3,5-

dichloroisonicotinoyl)amino]phenyt}propanoic acid



20 {4-[(3,5-di chl oroi soni coti noyl)am no] phenyl } propanoic acid (c) 6
(25)-2-[ (2-Cycl ohexyl - 3-oxo0-spiro[ 3. 5] non-| -en-1-yl)am no] - 3-{4- [t@A{H 2005

di chl or owgpRlgg@iosnoyl ) am no] phenyl } pr opanoi ¢ aci d PCT/GR02/00206
(2S)3-{4-[(3,5-Dichl oroi soni coti noyl )am no] phenyl }-2-(2-net hyl - 3- oxo-

spiro[ 3. 5] non-I| -en-1 -yl am no) propanoi c acid 25

(2S)-3-{4-[(3,5-Di chl oroi soni coti noyl )am'4 o] phenyl } - 2- ( 3- oxo- 2- pr opyl -

spi ro[ 3. 5] non- 1-en- 1-yl am no) propanoi ¢ acr d

(2S5)-3-{4-[(3,5-Di chl oroi soni cotinoyl)am no] phenyl }-2-(2-[1, 3] dithian-2-yl-3

- 0X0-spiro[3 B~ nehct -grintino)3-{4-[(3,5-
(25) - 2- ?2 B£ o(rr%g‘)?,@giomscglardofyb%ﬁrg? BIr?r?? !]y1lg 8())) 3({% [5(3 5-dichloro 30

% (()>2<ycﬁly(r)|rg| gduchlqransaamnm@vﬂamm@ﬂmgnw r@ﬂﬂiﬁm)@méﬂm d Cororl o
pyri di ne- 4- ca(%% '5!8%%1 ghenyT Joxgns&} ﬁ%ﬁ?gpge\w Qﬁ?ﬁﬁ@@%? E(Ié §6 AUG 20)65

PCT/ GBOZ100206|ca|motsbﬁ|c@ah(b)a)arﬂmlo%ﬂ’ieaﬁ/l}plmﬂtrm@ac,dl\l- oxi des and carboxylic
acid esters néq Partlcul arly useful carbgﬁy c acid-esters thereof
e 1 ASg e -Bimetnvk 2pms¥;wsq't%wbaﬂxo @iqbqsat STV IIaTIBpE3-(4-
Particularly f I nvention include:
Et hyl (25)-2-@%&1‘5@‘%’-@%?3%62%‘}' ‘Sn'oiénl-lgg mr#’% %ﬁweno) 3-{4-[(3, 5-

di chl or oi soni (&%) 22+ sapiopy]sufanyl- 4} ﬂrd!plﬂ\b}d{(bo@-mclbbopﬂtm\,yl)amlno] 3-

ol 2 2 o B R s en e O Pspoiitislio s Sait LS

(2S)-2-(2-br 0(28)32-{’(2%éﬁﬂdp9[s3ﬂf5]19p310xé Spwo[3. 3] Neh= By 4mikg- P{4-
d| chl oroi soni cot’i no am no] phen propanoat e 1- Met hyl - pi peri‘di n 4-vyl
g\ 2- (2Mor o[r€3.53dl@él@f@pomlﬁptzn%\]*étﬁhmolph%wl}mePaIE’IC acid

(oo 50127 S 2 RGP AT LR AR BOLRISRKLY PIARRaRdAG o e
di chl or oi soni [@e((2 /7yaptahy ndhh phglapihe)pheagdmbpancic acid
(25)-2-[(2-Isopropyisulfanyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4-
([2,7]naphthyridin-1 -ylamino)phényl]propanoic acid
15  (28)-2-[(2-Isopropylsuifanyi-3-oxo-7-oxa-spiro[3.5]non-1-en-1-yl)amino]-3-
[4-([2,7]naphthyridin-1-ylamino) phenyl]propanoic acid
(25)-2-[(2-Bromo-3-oxo-spirof3.4Jocta-1,8-dien-1-yl)amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(7-Acetyl-2-bromo-3-oxo-7-aza-spiro{3.5]non-1-en-1-yljamino]-3-
20  {4-[(3,5-dichloroisonicotinoy)amino]phenyi}propanoic acid
(2S5)-2-[(2-Cyclohexyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4-(3,5-

o dichloroisonicotinoyl)amino]phenyl}propanoic acid
(285)3-{4-[(3,5-Dichloroisonicotinoyl)amino]phenyl}-2-(2-methyl-3-oxo-
spiro[3.5]non-1-en-1-ylamino)propanoic acid

25 (25’)-3-{4-[(3,5-DichIoroisbnicotinoyl)amino]phenyl}-2-(3—oxo-2-propy!-
spiro[3.5]non-1-en-1-ylamino)propanoic acid
(28)-3-{4-{(3,5-Dichloroisonicotinoyl)aminojphenyl}-2-(2-[1,3]dithian-2-yl-3-
0x0-spiro[3.5]non-1-en-1-ylamino)propanoic acid
(25)-2-(2-Bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3,5-dichloro-

30 1-oxy-pyridine-4-carbonyl)amino]phenyl}propanoic acid
2-(2-Chloro-3-oxo-spiro[3.5]ncn-1-en-1-ylamino)-3-{4-[(3,5-dichloro-1-oxy-
pyridine-4-carbony!)amino]phenyl}propanoic acid



Cycl opentyl (2S)-2-(2-brono-3-o0xo0-spiro[3.5]nbn-1 -en-1 -yl am no)-3-{4-

[ (3, 5-di chl oroi soni cotinoyl)am no] phenyl } propanoate 20 2-1m dazol -1 16 AU 3
-yl - et hwo 2688393 ( 2- br onp- 3- 0xo-spiro[ 3. 5] non-1 -en-1- " pdRIBIN WS- EA F@@
5-di chl oroi soni coti noyl )am no] pheny 1|} propanoate C Neopentyl
(2S)-2-(2-brono- 3-0xo0-spiro[3.5]non -l-en-l-ylam no)-3-(4-[(3, 5-

di chl or oi soni coti noyl ) am no] phenyl }prop%ﬁoat e Tetrahydro-furan-3-yl
(2S)-2-(2-brono-3-o0xo-spiro[3.5]non-1 -en-1- 25

yl am no) - 3-{4-[ (3, 5-di chl or oi soni coti noyl ) am no] phenyl } pr opanoat e
Pyridin-4-yl gpthie 6ahs- dolvatdy, diRirdte®X N-SRided{ 3ndl 6bedx¥ﬁcﬂ-dcid’| S4By 40) - 3-
(4-1(3, 5-di chl or oi soni coti noyl ) ani no] phenyl } pr opanoat e et rahydr opyr an- 4-yl
(2S) - 2- (2- br 8mye9f.oxo- spiro[3. 5] non-1 -en-1- ylani no)-3-(4-[(3,

5-di chl oroi soni coti noyl ) am no] phenyl } pr opanoat e 30

5- Met hyl - 2- oxo-[ 1, 3] di oxol - 4-yl met hyl (2S)-2-(2-bronp-3-0x0- spiro[3.5] non-
I -en- | -yl &ario)lady deful Bafbakylic kil estem treedhmdydmtireomnethyl, ethyl,

phenyl } propanoat e WD 02/ 068393 PCTI GB02/ 00206 16 AUG 2005 47 1

- Met hyl - p%r r BIORY. A-PEORYT 3N8dsbuivl €8teiSo - 3- ox0- spi r o[ 3. 5] non- 1- en- 1-

yl am no) - 3-{4-[ (3, 5-di chl oroi soni coti noyl ) am no] phenyl ) pr opanoat e :

2, 3- D hydr oxypropyl (2S)-2-(2-bronp-3-0xo0-spiro[3.5]non-1 -en-1-ylam no)-
3-{4-[ (3, 5- dPaniadaily useivbestes prodimps of phapaundssfdhe dmverdion include:

Jlam noy -5 (FY's. 5. aehedrarelin e TRty iS4 e
sai | s, sol vatehlomisdnidatimogaminalpheieg)propaeedte Conpounds according to the
i nvention are potent a§nd sel ective inhibitors 10 of a4 integrins. The

az;ity Wt ROrseRydamire-EobREo-BroXonFRIrQldy 1 1N dr amin@let-64 t{hed by

e oying te i ,taﬁ;ﬁ, Exanpl es hereinafter. The
conpounds ar g‘%’@ﬁ?@”ﬁ“ﬁ?@g%ﬁﬁgﬁ%en r%@%@é@%n an(rtlrpi n particular 15 are
of use in t htButy{BF)-ax(2sbramb-Braxatspire]3 Sinen-deers-d sylamind)sB {4354 ncl udi ng

e o AR R RlahaiceY £ P evs @ role and the
1-Methyl-piperidin-4-yl (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-
- 15 ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
Phenyl (25)-2-(2-bromo-3-ox0-spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanoate
Cyclopentyl (25)-2-(2-bromo-3-0x0-spiro[3.5]non-1-en-1-ylamino)-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
20 2-lmidazol-1-yl-ethyl (28)-2-(2-bromo-3-oxo-spiro[3.5}non-1-en-1-
ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
c Neopentyl (25)-2-(2-bromo-3-ox0o-spiro[3.5}non-1-en-1-ylamino)-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanocate
Tetrahydro-furan-3-yl (25)-2-(2-bromo-3-oxo-spiro[3.5)non-1-en-1-
25 ylamino}-3-{4-[(3,5-dichloroisonicotinoylyamino]phenyi}propanoate
Pyridin-4-ylmethyl (25)-2-(2-bromo-3-0x0-spiro[3.5)non-1-en-1-ylarnino)-3-
{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
Tetrahydropyran-4-yi (25)-2-(2-bromo-3-0x0-spiro[3.5]non-1-en-1-
ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino}phenyl}propanoate
30 5-Methyl-2-oxo-[1,3]dioxol-4-ylmethyl (25)-2-(2-bromo-3-0x0-
spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino]-
phenyl}propanoate



conpounds for the manufacture of a nedicanent for treating such diseases or
di sorders, 20 Di seases or disorders of this type include inflammtory

arthritig suebsRs rheumatoid arthritis vasculitis or poly ﬁafdﬁaotz/%%?snhtd KUG 2005

mul tiple sclerosis, allograft rejection, diabetes, inflanmatory toses
such as psoriasis or dermatitis, asthma and inflammtory bowel disease. 25
For the prophylaxis or treatnent of disease the conpounds according to the
invention may be adninistered as pharnmac®utical conpositions, and according
to a further aspect of the invention we provide a pharnaceuti cal

conposi tion ' | conpo fiof : i 30 one
or rrpm)rle IpharV\nig-il;\}(gél}{-| ?@@@ﬁgig%t ag}) elﬂ%‘g)r-%(%-rﬂg?mgi%idpx%ﬁ'gﬁ%trsﬁ}gt?rll-\yé%\ 4 wo
02/ 063_393 PCTVIW)GB)B@_@(SJ@dNH@rﬁ%@ﬁic@?n@h@amﬁ@phém&%propmm?bt Lons I
according to the jnvention t a for ita or ,oral, .buccal,

par ent ergl . ale,hVE’BWBaqpvg%%gtérbfamﬂ-g}%?’?%q'iﬁ#-%ln%1a?%&r&f%?'%mq)am e for

adm ni strati ?{%ﬁ%ﬂﬁ%%&%n@fotﬂnﬁi@é{nhﬂﬂb%ylﬁ)rgﬁéné’étél adm ni stration, the

phar maceutic ositions may ta e formof, for exanple, tablets,

| ozenges & chetsathyssofuraprgohablyy! cAGe2( R diamondaxe-smitof3.pleonrdesuti cal |y
accept abl e exci pi.ent s, binding,.agents. (e.g. egel ati.ni sed mai ze
starch, pol yvﬁﬂ&'%@iiﬁ'ﬂﬁgﬁa'05'}0roﬁ;?&fcgwgﬁgw|n%2@r??@ﬁipé‘?9?ﬁ%8) - fillers
(e.g. |actoseandity Sdifsy sbRiated)ydfhteshhdleRides thatedfum hydr ogen phosphate);
| ubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g.

potato starch or sodium glycollate); or wetting agents (e.g. sodium| auryl

sul phate). Th@o{r@ﬁgﬂ#ji acBBYGIRG 16 PRL %e%oﬁ%rameﬂﬁEéd%@é@i&/%%ﬂh{ﬂyﬁo%ﬁ '

Li qui d preparat roral”adm nistration ta
e I e, 190! usfi @ddntegyinsp¥harabifty sefsthensorapsunds td ey inakiisb@aprmaged as a
d product faor constitution wth water or other suitable vehicle before
use. Such |i gtiMPhpdelmiped Ry empRloyBIesiaskan i3S dBA%R flassHRedmBathe wi th
phar maceut i CaEkerg%%Qf‘e‘?éi%%'ﬂ%r.addi tives such as suspendi ng agents,

g , hon-

emul si fyi ng agent
The compounds are of use in modulating cell adhesion and in particular
15 are of use in the prophylaxis and treatment of diseases or disorders
including inflammation in which the extravasation of leukocytes plays a
role and the invention extends to such a use and to the use of the
compounds for the manufacture of a medicament for treating such

diseases or disorders,

20
‘ Diseases or disorders of this type include inflammatory arthritis such as
c rheumatoid arthritis vasculitis or polydermatomyositis, mulitiple sclerosis,
allograft rejection, diabetes, inflammatory dermatoses such as psoriasis or
dermatitis, asthma and inﬂammatory bowel disease.
25

For the prophylaxis or treatment of disease the compounds according to
the invention may be administered as pharmaceutical compositions, and
according to a further aspect of the invention we provide a pharmaceutical
composition which comprises a compound of formula (1) together with
30 one or more pharmaceutically acceptable carriers, excipients or diluents.



aqueous vehicles and preservatives. The preparations may al so contain 20
buffer salts, flavouring, colouring and sweetening agents as appropriate. C

Prepar aly@PgisosHs oral administration may be suitably forngdpkethbBedl Y6 AUG 2005
controlled rel ease of the active conpound. 25 For buccal admnistration the

conpositions may take the formof tablets or |ozenges fornulated in
conventional manner. The conpounds for forrmula (1) may be formul ated for
parenteral adm nistration by injecti on*@. g. by bolus injection or infusion.
Forrmul ations 30 for injection may be presented in unit dosage form e.g. in

gl ass anpoul phaghafatltical €8 AR A iding @ tHE ARRnYibR!May T SOMRH

ﬁﬁofg’ ﬁii tions
for injection nmy take suc ornms as suspensi ons, solutlo%s or emul'sions in
oi ly or WO Osuitgssder eal/ Eraal,qoResteral, Aasadaopickd oageetal aduvhistiation, and may

contain fornul atory agents such.as _suspendi . stabilisin preserving
and/ or di spepé?hﬁrﬂaﬂﬂﬁ?@?%ﬂ ?@WHH?W&WBV "ﬂ??ggﬂ%? 00 Inguf ?téch'ent may be in
powder formfor constitution with a suitable vehicle, e.g. sterile

pyrogen-free water, before use. 5 In addition to the formul ati ons descri bed
above, the cbeperdadainistoatian, athe( pharmagcentical rompesitieas dnay stakedtymt

preparation. ch.d o | f atj y egﬁigﬂ' LS y

I npl ant at i onfo(?th E?/f' I n r%%éﬁ?’art%%'eé{)?%é’%oogo? nas'%# gg&rﬁ??t rba)f I on or
admi ni st rat i conmmntionahingtanenwith phacmapeutictlly Acceptableaexsipntg stiohtdye
present i nveB,t ion are conveniently delivered in the formof an aerosol

spray presen ladingh, ageptsp SO n 2R% Snaize stafeh PPYYinYiRg iodpRe @&e of
tS lrj: E:ﬁlbl)(raof) 1[ f’ﬁ@‘gﬁﬁ%%&ﬁg%&ﬂﬁ%ﬁﬂ%@ ]; !’;ny ﬁ’gﬁg@gﬁ'@c 9%55§r, bonrl]ic(rjcl)co%stgleiingr ot her
L S e e o 8 S
8osage for msS%Squ%i ﬁ%kg%hgﬁﬁaﬁagsﬁﬁégf%?eg ghrs Xtﬁﬁ(g %)%(E@\ of' cﬁ%dﬂ'é%i ng
device may betyesitnepad adtting agents (e.g. sodium lauryl sulphate). The tablets
may be coated by methods well known in the art. Liquid preparations for
oral administration may take the form of, for example, solutions, syrups or
15  suspensions, or they may be presented as a dry product for constitution
with water or other suitable vehicle before use. Such liquid preparations
may be prepared by conventional means with pharmaceutically
acceptable additives such as suspending agents, emulsifying agents, non-
aqueous vehicles and preservatives. The preparations may also contain

20  buffer salts, flavouring, colouring and sweetening agents as appropriate.

C Preparations for oral administration may be suitably formulated to give

controlled release of the active compound.

25  For buccal administration the compositions may take the form of tablets or

lozenges formulated in conventional manner.

The compounds for formula (1) may be formulated for parenteral
administration by injection e.g. by bolus injection or infusion. Formulations
30 for injection may be presented in unit dosage form, e.g. in glass ampoule
or multi dose containers, e.g. glass vials. The compositions for injection
may take such forms as suspensions, solutions or emulsions in oily or



instructions for adm nistration. The quantity of a conpound of the invention
required for the prophylaxis or treatnent of a particular condition wll

vary dependlongssass t he compound 25 chosen, and the conditi oscRGebhHGEL | STAUE 2005
to be treated. In general, however, dally dosages may range from around

100ng/ kg to 100ng/ kg e.g. around 0.01 ng/kg to 40ng/ kg body weight for oral
or buccal admnistration, from around Io&g/ kg to 50ng/ kg body wei ght for
parenteral admnistration and around 0.05ng to around 1000nmg e.g. 30 ar ound
0.5ng to around 1000ng for nasal adm nistration or adm nistration by

i nhal ation or dqueeisl aldhicles Wi/ AEB3BIHMEIN GOARIRARHS dgemBGS2PS 59 The
conpounds of the invention nay be prepared by a nunber of processes as

general | y des@&Uspeadisgl SiatiringrmResepdg ?‘F@/&’F ﬂiﬁﬂeﬁs'ﬂﬁégﬁ%r&'ﬂ%@mwe'y-
h ft t
Nk R R e e horiiel oRiPEE TTROREE Idhir RF cohSiENRMT 8 Slifanid 5

depi ct ed are tvehliide U de s Erite dy togendprewatdr, baiuse ugeoups descrl bed above in

rel ation tg formula (1) unless otherwise indicated. In the reactions
described Below, it may be necessary to protect reactive functional groups,

for exanpl e hydr{tion?td We. fohJﬁLlI@tl@hs GRESH abOHPIhe coRfiGuddsasEropmRglesi red
in the final product, to avoid their unwanted C 10 participation in the

reactions. Corikrbayriiso hieofewnilatpcyasupsiens) prepasatipn.i fugle dorgaactingi t h
standard prac%bﬁﬁuk@ﬁ% Fnayl %ﬁg&%ﬂe%gépimﬁtﬁhﬁn of B9k ﬁﬁaln‘ﬁgé%lgk‘ps in

Organi ¢ Synthesi's sone 1’nstances;
deprotection nmjgchtienthe final step in the synthesis of a conpound of
fornula (ib and the processes according to the invention 15 descri bed

are to be understood to extend to such renoval of protecting

naft
ar g;)s- For CW%@T%&?&%%&%@@ﬁénﬂ%@éﬁ&ﬁﬁy%hﬁbﬁuéh' thé"d(o‘?’ﬁ &S’n@s

preparation of a compound of formula (1) but cléarly t descri ptlon
appl i es equal Ifgr use aheorslingter tei resent ipveMinmare Qﬂnwememlyad@mere@m heus

according to e 0, o a(l) in
which Ris a ?@ISSH g % a%’g)%t% ép %Pa n%%ﬁgﬁtl% roI I@gﬁ’ﬁ'géid éaél?s
nebuliser, W|th the use of suitable propellant e.g. dnchlorodlfluoromethane.
15 trichloro-fluoromethane, dichlorotetrafluoroethane, carbon dioxide or other

suitable gas or mixture of gases.

The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the
20 active ingredient. The pack or dispensing device may be accompanied by

instructions for administration.

The quantity of a compound of the invention required for the prophylaxis
or treatment of a particular condition will vary depending on the compound
25 chosen, and the condition of the patient to be treated. In general,
however, daily dosages may range from around 100ng/kg to 100mg/kg
e.g. around 0.01mg/kg to 40mg/kg body weight for oral or buccal
administration, from around 10ng/kg to 50mg/kg body weight for
parenteral administration and around 0.05mg to around 1000mg e.g.
30 around 0.5mg to around 1000mg for nasal administration or administration

by inhalation or insufflation.



an ester of formula (1 a): (1 a) 25 where Alk represents a group
- CH2CH( CQ2AI k7) -, -CH=CH( CQ2AI k7)-, or -CH . CH2CORAI k7 WD 02/ 068393 5

PCT/ GBOA46@203s8383 AN 2005 [where Al k7 is an al kyl group fopcexssmles0d
Cl. 6al kyl group]. The hydrolysis may be performed using either an aci

base 5 depending on the nature of Al k7,

trifluoroacetic acid or an inorganic base such as |ithium sodium or

pot assi um hydroxi de optionally in an aq
am de e.g. a substituted am de such as dinethyl formam de,

cyclic ether

nmet hanol at a tenperature fromanbient to the reflux tenperature.

T leorspdiidsalay dinef wivintioh dhaxane mreparedlgoloinenser

1
d

desired, ni xtAIPEESSSS 36caeBealiEndeseriecth delpwdandcewrei sreaficallyr in tther

aspect of thea-j [ r : e
condensat i on SPTPEs, ReMAARIP R e MaioRingh gyt oERRgREnEIE ¥ttt
(3b) where coxpoprialef Rt oRAURS, (3) LZxAIKE, RS, RWOREaHD BV ugéaﬁﬁihe(fa)
(6]

and 20 (3b)

in solution with an am ne of fornula RLR2NH,- an al cohol

fornmul a RiOHouRUige: Bepicted awr 0l Rerugderstood to represent those groups

C 10

15

20

25

described above in relation to formula (1) unless otherwise indicated. in
the reactions described below, it may be necessary to protect reactive
functional groups, for example hydroxy, amino, thio or carboxy groups,
where these are desired in the final product, to avoid their unwanted
participation in the reactions. Conventional protecting groups may be used
in accordance with standard practice [see, for example, Green, T. W. in
“Protective Groups in Organic Synthesis", John Wiley and Sons, 1999}. In
some instances, deprotection may be the final step in the synthesis of a
compound of formuia (1) and the processes according to the invention
described hereinafter are to be understood to extend to such removal of
protecting groups. For convenience the processes described below all
refer to a preparation of a compound of formula (1) but clearly the
description applies equally to the preparation of compounds of formula (2).

Thus according to a further aspect of the invention, a compound of
formula (1) in which R is a -CO2H group may be obtained by hydrolysis of
an ester of formula (1a): '

Rx
ArlL2Ar2AlK ——=X

n
R ° (1a)

where Alk represents a group

RY

V4

-CHoCH(COAIK")-,  -CH=CH(COLAI”)-, or -CH-

|
CHCOLAIK?

15,05 2005

for exanple an organic acid such as

ous organi ¢ solvent such as an
an ether e.g. a

Wher e



The reaction may be perfornmed in an inert solvent or m xture of solvents,
for exanple a hydrocarbon such as an aromati c hydrocarbon e.g. 25 benzene or
t ol uene }RdsMEs:ds hal ogenat ed hydrocarbon such as 1,2- di chlqioshhasng 6 A6 2005
di chl oronet hane at a tenperature fromO(err)C to the reflux tenperature.
Where necessary, for exanple when a salt of an WO 02/068393 PCT/ GB02/ 00206
16 AUG 2005 52 am ne RLR2NH i s used, an_organic base such as

di i sopropyl ethyl anmine can be added. Any>tarboxylic acid group present in
the internediate of formula (3) or the 5 am ne RLR2NH, al cohol R1OH or
thiol RISH may need to be protected during the displacenent reaction, for
exanpl e as an ethyl ester. The desired acid may then be obtai ned through
subsequent hyldhery 2ills, isfaor alkgkgnopipfoaexample a agaligyldgreap].bed above and
general ly descri bed below. c¢ 10 The displ acenent reaction may al so be
carried out on an internediate of fornula 4 (see bel ow) under the

diti ' i hed. i t i . t |
e per f or et e AUTDEE mAbe BERplidd) [end SRNAE ARIACHTRE 4 BaRRY, Thle,
is linkeds f addepndin@ipl they inatireSoRAIKZL for eR3ngrien or@arsic Sadid uzHbas! t,

such as a polﬂéstyrene resin. After the reaction the desired conpound of
formula (1) fHyoieacalic Acdear fadninpPrRaniRrse WEhaas HhEBni sastiumeoiiod,

dependin o] 0L Qi idd BERSIE I [ ae (3
RIRONH glerté%gﬂquyg g‘gt A Qﬂﬁfg%@?ﬁkgﬁgﬁg&@égt&%ﬂo%@ﬁ by f)n)e
or nore standanidlesy.gt hedubstitutet adileespdtoas mimethodiormamide, anatilet é.gn,
reduction or cleava 91 reactions,  Parti cful ar suasti tution appr aqhes i ncl ude
convent i onal aﬁyﬁwg‘ﬂ‘ﬁh,su& v Pt [ESRNYAETUraN, ) diaxgRe Qﬁﬁrhtq?‘r‘fﬂ?o e.g.
tgt;acyl 3ol onmetaineyanatte P rdturs $loph ambiest @thevefllRtté @iperdtafenWabien and

o

ling procedures. It w be appreciated that these nethods may al so be

used to obt aidesyednBrxtuies of sgh colvpbisinay & ystthul ae (1) and (2a), (2b),

(2c) and (2d) where appropriate functional groups exist in these compounds.

30 Thus internediates of fornmula (3) may be obtained by hydrolysis of
According to a further aspect of the invention a compound of formula (1)

may be prepared by condensation of a compound of formula (3):

15
R* R*
O O
RY / RY 4
—
Ve
O RZ HO RZ
(3a) : (3b)

where compounds of formula (3) exist as two tautomeric isomers, (3a) and
20 (3b) in solution with an amine of formula R1R2NH, an alcohol of formula
R1OH or a thiol of formula R1SH.

The reaction may be performed in an inert solvent or mixture of solvents,
for example a hydrocarbon such as an aromatic hydrocarbon e.g.
25 benzene or toluene and/or a halogenated hydrocarbon such as 1,2-
dichloroethane, or dichloromethane at a temperature from 0°C to the

reflux temperature. Where necessary, for example when a salt of an



I nternmedi ates of fornula (4): WD 02/068393 53 R' (4) 16 AU6 2005
PCT/ GB02/ 00206 where Ra represents a Cl-6al kyl group or a silyl group such

as a tiyedesml hyl silyl group. C5 The hydrol ysis may 1{)@5&9@;}&9 ;?ﬁ RﬁGZOUS

an acid, for exanple an inorganic acid such as hydrochloric aci

organi ¢ solvent such as an ether e.g. diethylether, or an al cohol e.gqg.

et hanol optionally in the presence of ad ed water at a tenperature from
about anbient to 800C. 10 I ntermedi at es’6f formula (4) may be obtai ned by
the cycloaddition of an internmediate of formula (5): Rao R= (5) 15 with a

ket ene of fopmuha #RAZMIF iBK Qa3 mT r.&f g ted in
situ during t‘rEl ﬁﬂh%ﬁﬁfg“f %on react|%&rf?rb%%aﬁgcrgg%d&c§m?%e%§% ﬁ} rrulia

(7): (7) WD 6an®esafRdCT/ GB02/ 0920616 AUG 2005 54

Any carboxylic acid group present in the intermediate of fqrmula (3) or the
5 amine RTR2NH, alcohol R'OH or thiol R'SH may need to be protected
during the displacement reaction, for example as an ethyl ester. The
desired acid may then be obtained through subsequent hydrolysis, for
example as particularly described above and generally described below.

C 10 The displacement reaction may also be carried out on an intermediate of
formula 4 (see below) under the conditions just described.

Where desired the displacement reaction may also be performed on an
intermediate of formufae (3), RTR2NH, R1OH or R'SH which is linked, for

15 example via its R, R' or R3 group, to a solid support, such as a
polystyrene resin. After the reaction the desired compound of formula (1)
may be displaced from the support by any convenient method, depending
on the original linkage chosen.

20 Intermediates of formulae (3) R1R2NH, R1OH and R1SH may be obtained

C from simpler, known compounds by one or more standard synthetic
methods employing substitution, oxidation, reduction or cleavage

reactions. Particular substitution approaches include conventional

alkylation, arylation, heteroarylation, acylation, thioacylation, halogenation,

25 sulphonylation, nitration, formylation and coupling procedures. It will be
appreciated that these methods may also be used to obtain or modify

other compounds of formulae (1) and (2a), (2b), (2c) and (2d) where

appropriate functional groups exist in these compounds.

30 Thus intermediates of formula (3) may be obtained by hydrolysis of

intermediates of formula (4):



C The reaction nmay be performed in the presence of an organic base- such as
an amne e.g. triethylamne or N, N-diisopropylethylanmne or a cyclic{GAIDBKS
such as ol or N-net hyl norpholine optionally in an or i | vent
such as gﬁﬁg?ﬁgsne.g. di et hyl et her or diisopopyl et her. A@iﬂégﬁﬁgyﬁggg of
formula (7) may be obtained fromthe corresponding acids by a convenient

nmet hod of generating acid halides, for exanple by reaction with thionyl
chloride or oxalyl chloride under such sPandard 10 conditions as are well
known in the art. Conpounds of forrmula (1 a) in which Rz is for exanple a
hal ogen atom may be obtai ned fron1coHpounds of fornmula (1a) in which Rz is
a hydrogen atom by reaction with a hxlogen source such as bromne or a 15
hal osucci nam de e.g. chloro or br sliccigram de. The reacti on may be
performed in a solvent such as an et her g9 a cyclic ether such as
tetrahydrofuran at a tenperature fromahgqut 00 to 300. When bromine is used
as hal ogen source the reaction nay optionally be perforned in the presence
of added base such as an am ne e.@ﬂDtrieththniqg) 20 Further conpounds of
formula (1a) in which Rz is a group -L1(Alkl)n(R3)v in which L1 is for
exanple a Se, S, 0 or N(R8) may be prepared by reaction of an internediate

of formJIaHLM{%I 1 R( Lh a~co n 0 i ich Rz is a
hydr ogen at om ﬁéé %‘ea@réﬁ%n%yabgf?ﬂggr&ggkegfri é%hﬂoéé&a}rﬂ cﬁggp\%nta such
as an ether ewfnidinsd®lisfiveildap. such as tetrahydrofuran at around room
tenperature ogthl%nlal%(yk’i ny’te%e Br esence of a base such as an am ne e.g.

triethylar®ne. Internediate conpounds of forrmula (4) nay al so be obtai ned

from squaric i ri i O | s.in the art as

t hgee of Mac Dgﬁgﬁyﬁr&xgﬁl\ﬁnxgtbea&?dg%%‘égn%ﬁ’&@?@@9%'§§%(El'gwr?aﬂé’r guet a,

R 0 2/06 8cid Such &> h{8rodltlorRDasd ifP@n/ crganic0fR06nt such as an ether e.g.
diethylether, or an alcohol e.g. ethanol optionally in the presence of added

water at a temperature from about ambient to 80°C.

10
Intermediates of formula (4) may be obtained by the cycloaddition of an
intermediate of formula (5):
R:Q——Rs? (5)
15

with a ketene of formula (6):
C -

S

R (6)

. 20 preformed or generated in situ during the cycloaddition reaction from an

acid chloride of formula (7):

X
: O
RY

RO @)



A, J. Og. Chem, 64, 5979-83, (1999); Heileman, M J. et al, J. Am Chem
Soc. 120, 3801-2, (1998); Yamanoto, Y. et al, J. Og. Chem 62 1292-
(1997) ; wWhasiosssds et al, J. Org. Chem 61, 2594-5 (1996); p@:r@ﬁmm%ﬂ EAUﬁéQ%
al, Synlett, 155-6 (1996); Petasis, N. A et al, Tetrahedron Lett. 6,
6001-4, (1995); Turnbull, P. et a!', J. Og. Chem 60, 644-9 (1995); Yenta,
B. R et a!, Tetrahedron, 50, 6173-80 (1994); Ezcurra, J. E. et al,
Tetrahedron Lett, 34, 6177-80, (1993); (fno, M et al!, Tetrahedron Lett.,
34, 4807-10, (1993); Yenta, B. R et al, Tetrahedron Lett. 33, 7811-14
(1992); Xu, S. L. et al, J. Og. Chem 57, 326-8 (1992) and Kravs, J L. at
C 10 a!, Tetrahedron Lett. 28, 1765-8 (1987). Further conpounds of the

i nvention andl’rientﬁdﬁedirah?aaet b@nf@tmedmytrb@ prenwmreﬁabwrghmltaéééaguch
arylation or heteroarylation ounds ontaining a -L1H or
-L2H group (\A%efB M 89.2‘”?§W23d8 "Esl‘? N-AisBPrap et AL FS Freyclie

treated with a?nﬁ%ué’uéﬂ‘%sag .n{(%rﬂﬂ&%bn&%n@rpho‘hfn%pn@ﬁaw %Rl xrq@ jhi ch X1

is a leaving atomor group such as a halogen atom e.g. -a fluori

br omi ne, Bodissdvent sohh @isiareethies m@rdiathyihehengdiisepppyledigr. such as an

al kyl sul phonyl oxy, e.g. trifluoro- nethyl sul phonyl oxy or aryl sul phonyl oxy,
e.g. p-toluenesul phonyloxy 20 group. C The reaction may be carried out in

the presence mid Q:tﬂ’c@ﬁ(!bssbﬁhoﬁﬁulé (Fambgneé ecbtaingd ﬁ@mltnmwrréwmglm
carbonate, an al koxi de, pot assium t - but oxi de, or a hydri de,

sodi um hydr i d@€idsoby @cmw@ methad alegengrating; agifh\halidepefasrexample by
N, N-dii Sopm%é@;cm"»@.m Nhic |3ch‘Fc¥r d %@E&Qﬁi chidtids %d{}ﬁ;”@%&%'&ghggg i ne or

pyridine, in a dipolar ar0|c solvent suc as an am ubstituted
(rﬁe sud as:oudnmlsws‘mermeﬂ keown imthe atther, e.g. a cyclic ether such as

t ahydrof uran. 30 Conpounds of fornula ArliXl may be prepared from al cohols
of fornmula ArlCH by reaction with a hal ogenating agent, for exanple a

phosphorous ¥ RZ6ARES B8 tofiniis 1153 0R/ VHICRRE B £SeXBPBle a halogen atom

may be obtained from compounds of formula (ta) in which Rz is a
hydrogen atom by reaction with a halogen source such as bromine or a
15 halosuccinamide e.g. chloro or bromosuccinamide. The reaction may be
performed in a solvent such as an ether e.g. a cyclic ether such as
tetrahydrofuran at a temperature from about 0° to 30°. When bromine is
used as halogen source the reaction may optionally be performed in the
presence of added base such as an amine e.g. triethylamine.
20
o Further compounds of formula (1a) in which RZ is a group -L1(Alk1),(R3)y
in which L' is for example a Se, S, O or N(R8) may be prepared by
reaction of an intermediate of formula HL(Alk1),(R3)y with a compound of
formula (ta) in which RZ is a hydrogen atom. The reaction may be
25 performed in an organic solvent such as an ether e.g. a cyclic ether such
as tetrahydrofuran at around room temperature optionally in the presence

of a base such as an amine e.g. triethylamine.

Intermediate compounds of formula (4) may also be obtained from squaric
30 acid derivations by such well known methods in the art as those of
MacDougall, J. M. et al, J. Org. Chem, 64 5979-83 (1999); Hergueta, R.



oxyhal i de such as phosphorous oxychloride at an el evated tenperature
e.g.110C. Internedi ate al cohols of fornmula Arl10H in which, for exanpl ¢§ A‘B‘GQUUS

S represgdlgossssds 6- napht hyridine may be prepared by met hodgT)@gﬁO&m};{bgm to a
person skilled in the art, e.g. by the nmethod of Sakanoto, T. et at [Chem

Pharm Bull. 33, 626-633, (1985)]. Alternatively al kylating agents of
formula Arl1X1l in which, for exanple, Art__ C 10 represents a

2, 6-napht hyri di ne may be prepared by reattion of a 2,6 napht hyri di ne N oxide
or N, N -dioxide with a hal ogenating agent, e.g. a phosphor ous oxyhal i de

such as phOSDdZIOUOL@rg))@IGé‘HnOV6@359?9&!3/6(1@9@) hpleflenfin, M. J. et al, J. Am,
1, 5- di hal o- 2, 6- napt Ryri di ne respectlvelé I'n the case of 1,5-dihalo-2,6-

napt hyri di nesChermhSesl 438n380613. A998k amatot ¥d eée?gﬂaJ a@@g yChgma 625

reagent such I R2 r.H ( ul ar

met hods j ust @#%@%ﬁa%g )dg% kla%kéhg eéjﬁl-% dgs @alﬁ;%gséi' oxi des
may be generaged. bt @msmettcvss-@sp@%o NBefasks, rrapnhxs“nail meﬁarbadrbhq_aeneral
met hods of synthesis of 20 N-oxi des descri bed bel ow or the

synt hesi s&d BB, t5R0 Tt hERRD)ofTurnpmtht B, A aled. £rg( @Wfﬁeﬁﬁ-sg“‘l%@%ﬁ% 311).
Further al ky'géﬂéghgaﬁf@ts C¥rel3h8Y o?‘b%r01>é]1 7'3”8@’*('15@4“@&&?‘?&6‘91)'? er%f

represents a h rldlne met hods of

G aconel | o GTeital'ﬁddr{)ﬂ' d:bttaﬂadﬁomm t(¢993 Ilﬂﬁ’e 1ﬂl12]et(419155tr:]lhedfan Ldtt., and
Tauri ns,

A. [ Tetrahedron Lett 273 7 E. _and  Dodds,
NSy A L PRI verea 61 b b oMo e s Eriiiay
[ Tetr ahedr on (kgbd); L €117k £119761d. Cin! B BIBA pieaialfRirlas0l) LopFul a
Ar 10H i n whi ch Ar{ reﬁgesents an dptlona subsﬁtuztg)e s b
naphtlByr iali Tettalyedrgn dugtt. @y15§51&(e1|98r7éd by WO 0 2/0 68 393
P GB02100206 16 AUG 2005 57 met hods well known to a person skilled in the
art, e.g. by the nethod of Sakanoto,T. et al [Chem Pharm Bull. 33,

626- 633, (198’5)dhé3rccﬁﬁb6NWdB of theJinvehtie dndl ifteemedRREs théretd gy 4480,
(1978)]. Thus for exanple the
_ prepared by alkylation, arylation or heteroarylation. For example,
compounds containing a -L'H or -L2H group (where L' and L2 is each a
15 linker atom or group) may be treated with a coupling agent R3(AIk1), X1 or

Ar'X1 respectively in which X! is a leaving atom or group such as a

halogen atom, e.g. a fluorine, bromine, iodine or chlorine atom or a

sulphonyloxy group such as an alkylsulphonyloxy, e.g. trifluoro-

methylsulphonyloxy or arylsulphonyloxy, e.g. p-toluenesulphonyloxy
20 group.

The reaction may be carried out in the presence of a base such as a
carbonate, e.g. caesium or potassium carbonate, an alkoxide, e.g.
potassium t-butoxide, or a hydride, e.g. sodium hydride, or an organic

25 amine e.g. triethylamine or N,N-diisopropylethylamine or a cyclic amine,
such as N-methylmorpholine or pyridine, in a dipolar aprotic solvent such
as an amide, e.g. a substituted amide such as dimethylformamide or an
ether, e.g. a cyclic ether such as tetrahydrofuran.

30 Compounds of formula Ar'X' may be prepared from alcohols of formula

Ar!'OH by reaction with a halogenating agent, for example a phosphorous



met hod of Baldwin may be nodified to allow the synthesis of internediate 5
3-substituted 2, 7-napht hyridin-1-yl groups of fornula ArlCH as depi cf @%Hlérzbgﬁ
[

Scheme .o Gaggioson of an optional ly substituted 4-nmethyl -g-9¢afgeRyd
formula (8) with a N, N-dinethylformam de di-Cl-6al kyl acetal, e.qg.

N, N-di met hyl 10 formam de di ethyl acetal, in a dipolar solvent such as an
amde e.g. a substituted am de such as_di net hyl formam de at an el evat ed-
tenperature e.g. 140-1500 gives a corrpgund of formula (9) or (10) or a

m xture thereof depending on the nature of the group R16. O WD 02/ 068393

PCT/ CBQ2/ 00288y Hefidé\KectDas Sedsirdud Bx§ohiBride (&) aldievatel. oah oup 58 0
J N N (9) gﬁ’{ HO (g) | AcOH ({0) (é?s)er',er\l NOHRG 5 m%ﬂgﬂ%s of

formula (9) eg.1109Cmay be cyclised to 3-substituted 2,7- naphthyridin-1-yl
al cohol of formula (11) by treatnment with an acid e.g. an inorganic acid
such as hydrochloric acid or hydrobrom c acid or an acidic gas such as

hydrogen chl pib@sedid® dlcatbleT BRToFMERI VENOHE il whicl9 88Midkaniibd guch as
acetic acid optionally in the presence of water at a 10-tenperature from
about antf enfepres®us & g)tenaphthyridine may be prepared by methods well known

to a person skilled in the art, e.g. by the method of Sakamoto,T. et a/
[Chem. Pharm. Bull. 33, 626-633, (1985)].

Alternatively atkylating agents of formuia Ar1X in which, for example, Ar?

C 10 represents a 2,6-naphthyridine may be prepared tgy reaction of a 2,6-
naphthyridine N-oxide or N, N'-dioxide with a halogenating agent, e.g. a
phosphorous oxyhalide such as phosphorous oxychloride to give a 1-halo

or 1,5-dihalo-2,6-napthyridine respectively. In the case of 1,5-dihalo-2,6-
napthyridines each halogen atom may be substituted separately by a

15 reagent such as HL2Ar2AIKN(R2)H or HL3(Alk2);L4(R%), by the particular

methods just described above..

2,6-Napthyridine N-oxides and N,N'-dioxides may be generated from the
corresponding 2,6-napthyridines by the general methods of synthesis of
20 N-oxides described below or they may be synthesised by the methods of

C Numata, A. et al (Synthesis, 1999, 306-311).

Further alkylating agents of formula Ar'X! in which, for example, Arl
represents a 2,6-naphthyridine, may be prepared by the methods of

25 Giacomello G. et al [Tetrahedron Letters, 1117-1121 (1965)}, Tan, R. and
Taurins, A. [Tetrahedron Lett.,, 2737-2744, (1965)), Ames, D. E. and
Dodds, W. D. [J. Chem. Soc. Perkin 1, 705-710 (1972)] and Alhaique, F.
et al [Tetrahedron Lett., 173-174 (1975)].

30 Intermediate alcohols of formula ArlOH in which Ar! represents an

optionally substituted 2,7-naphthyridin-1-yt group may be prepared by



Alternatively al kylating agents of fornula ArlXl1l in which Art represents an
optionally substituted 2, 7-naphthyridin-yl group may be prepared by

reaction 3 : hapht hyri di ne N-oxide or N, N -dioxide
hal ogenat\igfr%g /géﬁé%:’f, e.g. a phosphorous oxyhalide such as %%2/8%8%@%236 16 AUS 2005

oxychloride to give a 1-halo or 1.6-dihalo- and/or-1, 8-dihalo-2,7-

napt hyri di ne respectively. In the case of 1,6-di halo- and/or 1, 8-dialo-2, 6-
napt hyri di nes each hal ogen atom may be su¥dstituted separately by a reagent
such as HL2Ar 2Al kN(R2) H or HL3( Al k2)i L4(R4)" by the particular 20 nethods

j ust describe : 3 0P meth

2, 7- Napt hyri dhgpﬁ-ﬁ%xv}éfggéﬁgeﬁs%ﬂ%ﬁgé %@8%3{3 ﬁg %rgnéygtbgd ?r oml tcf1dec’f

corr espondi ng Sakamaigt, hyet afi[CaembPharm. Gerle B3] 6861683419851 ynBaddwis, dJf

N- oxi des descr| bed ow or .t hey y hesi the nethods of 5
Numat a, A. et Jater(gi;ﬂ'h 9&?@@9&33’(}%@3{%}5' é?ﬁﬁﬂr %“l&:‘yf%?wﬂ&&em% of
formul a Ar1X1 qatitddl SMBaldWin SR Be fhodifidd td BRGWIRBsYnthesis of intermediate

2, 7-naphthyridin-1-yl, may be prepared by the nmethods of Wnkert E et at
J. Am Chefm Sbeubsilutedir2 T-maprtipigin-laylgrouss of fornia A rtBéhas depictadip) , and
Sheffield D.J. t#ﬁ.ﬂCh m Soc. Perkin. Trans I, 2506 (1972). Internedi ate

al cohol s of f0$ e Ar10H in which Art represents a 3- substituted

i soqui nolin-1-yl group may be prepared by nethods well 15 known to a person

skilled in the art, e.g. by the nmethods of Wi M-J, et at _Tetrahedron, 55,.
13193- 200 ( 19@9&,lct|q‘r\e®% any openally suhistised dometieyit3-cyano pygdmesof fogmala

Na jan A ] ndi ‘ - 1 , E. M
et ot syt ot ¢ 18y Wigh BN cimeBBfttmaTR 5B o P o R D o0
(2Q890) . 2Q0 c fbHhafede alidnybiag, daeatdipslbr fsovart s hl ¥d aim ashitehe.of &

ex le, Art represents a Isoquinolin- 1m/l group, nmay be prepared by the
met hods of Faubsfifuted amidgsyahasndimeiayiormiamigiesatan elexsigd tejpaersde,, L.

W et at  Austy oJ146180b HvesiPe8mpbuhd 38 Pmula (9) or (10) or a mixture thereof

depending on the nature of the group R18.



25 In a further exanple internedi ates of fornmula RIRZNH may be obtai ned by
reaction of a conmpound of formula Art L2H with a conpound of formnul a

X1Ar 2Al nder the reaction conditions just describ un

f or mul ak‘%)ﬁé&%dﬁ whi ch, for exanple Art represents a 2, a%r@‘gﬁ@ﬁ@?f’) .325 g&%m%
L2 is a -N(R8)- group, may be prepared from substituted WO 02/ 068393

PCT/ G802/ 00206 16 AUG 2005 60 4-cyano- 3-cyanonet hyl pyri di nes by the nethods

of Alhaique, F. et a! (ibid and Gazz. Gfim Ital. 1975, 105, 1001-1009) or
from 3-fonyl pyridines by the nmethods of Mdlina, P. at at (Tetrahedron 1992,
48, 4601-461%ﬁm%g‘pounds of formula ArlL2H in which, for exanple Art
represents a2+ ht hyridin-1-yl group and L2 is a -N(R8)- group, nay be
prepared from substituted 4-fornyl pyridines by the nmethods of Mdlina, P. et

al Tetrahedron, 48, 4601-4616, (1992), or b he nmet hods described in US
3,938,367. C 10 Conpounds of fornula Ar1L2H i'W'SRhi ch, for exagple Aril
represents a 3- substMeuted isqqui nol i n- 1- I'6 roup and L2 is
group, may be prepar¢d b)bﬁ h@® thg%gl of Bor r, J. et alRY. d. Chem
31, 1036-9 (1988), A0 . D. rJ. Og. em ¢n64, 6499- 6504 C1/.&99),
Karser E. 15 @ 7et Synt hesig'® 1ime80 4)y~ and®MoLi no P alr J.

5-6 (
Chem Soc. Perkin TRgns. 1, 1727-31 1@6%}-1_@ ot her (RXanpte, nmpounds
containing a -L1H or -L2H or group as define ove may be qu’r fonal i sed
by acyl ation or thioggylation, for 20 exanple reactiop with one of the
al kyl ati ng agents just described but in which IS repface “By a -C(0O X2,

-C(S) X2, -N(R8)COX2 or -N(R8)C(S)X2 gro i i {b a |l eaving atom or

group as described for X1. The reacti onu%ﬁyﬁggqggﬁﬁé%#e in the presence of

a Etse, such as a hydride, e.g. sodiumhydride or an anyne, e.g.

tr hyl am ne oRsz@t_Qa{lkyIZtﬁoapr pholine, in a solvent such as a hal ogenat ed

hydr ocarbon, e.g. dichloronethane or carbon tetrac | dexgr R ani de, e.g.

di et hyl - (R®)gy—
N

5 Compounds of formula (9) or (10) may be cyclised to 3-substituted 2,7-
naphthyridin-1-yl alcohol of formula {11) by treatment with an acid e.g. an
inorganic acid such as hydrochloric acid or hydrobromic acid or an acidic
gas such as hydrogen chloride gas in an organic solvent e.g. an organic
acid such as acetic acid optionally in the presence of water at a

o 10 temperature from about ambient to 500C.

Alternatively alkylating agents of formula Ar'X? in which Ar! represents an
optionally substituted 2,7-naphthyridin-yl group may be prepared by
reaction of a 2,7-naphthyridine N-oxide or N, N'-dioxide with a
15 halogenating agent, e.g. a phosphorous oxyhalide such as phosphorous
oxychloride to give a t-halo or 1,6-dihalo- and/or-1,8-dihalo-2,7-
napthyridine respectively. In the case of 1,6-dihalo- and/or 1,8-dialo-2,6-
napthyridines each halogen atom may be substituted separately by a
reagent such as HL2Ar2AIKN(R2)H or HL3(Alk2),L4(R4), by the particular

20 methods just described above.



formam de, at for exanple anbient tenperature. Alternatively, the acylation
may be carried out under the sane conditions with an acird (for exanple one

of the alwJ@lknesagents described above in which X1 is 30pteRimcrehodY 21§ AUG 2005
i mde

-CO2H group) in the presence of a condensing agent, for exanple a dii
such as 1-(3-dinethyl am nopropyl)-3-ethyl carbodii m de WD 02/ 068393 1 6 AUG
2005 PCT/ GB02/ 00206 61 C or N, N -dicycl ohexyl carbodi i m de, advantageously
in the presence of a catalyst such as a hydr oxy compound e.g. a

N- hydroxytriazol e such as 1-hydroxybenzotriazole. Alternatively the acid
may be reacted with a chloroformate, for exanple ethyl chloroformte, prior
to the desired 5 acylation reaction. In a further exanple cogounds may be

obt ai ned by sufghbapthuridine dlroxides angdi-diexides mmayy bengeapialad fionpythe

SR 1L iy YRS PR D o
such as chl ori Reoxitlesrescriidiebelomesetiey whydd agathekmedeatis medhodo@fgani c
base such sodi um hydri in a sqlyen ch,as an amide; e.g. a

substit ut e?arﬁ“&@‘%ﬁc ﬁéa’({gyﬂgﬁﬂﬂ88§§ra§r9€'§1g? for exanpl e anbi ent
tenperature. 15 In another exanple, compounds containing a -L1H or -L2H

group as defined above may be coupled wth one of the al kylation agents
just descri beButber iatkyvdtingh aggniss of dptragiad AblX aiin -~v@kichr dap examplsolAarént

such as tetrahydrofuran jn th resence of hosphi n e.q.
Lri pheny! phos prRATESEHS B2 SoePULbERTSI devdbegharl PychRampinods of 2
di met hyl azodi caydiker & et AnJa Al Chem.e3588PBe, 67ahes @vewpsandRig, J CO2R11
or -CQRAI k7 in the ch%g(}éounds may be converted to the corresTpondl ng acid
H

[-%H] bylGci ghesr: 978}, aangsshefigld B sh Ehespeheacnigedsin.tiHansdt 25@6 of t he
growps R5, 25 ﬁjgl-l,ztyr Al k7. Acid- or base-catal ysed hydrol ysis may be
achi eved for )

Intermediate alcohols of formula Ar'OH in which Ar! represents a 3-
substituted isoquinolin-1-yl group may be prepared by methods well

15  known to a person skilied in the ant, e.g. by the methods of Wu M.-J. et a/
Tetrahedron, 55, 13193-200 (1999), Hiebl J. et al Tetrahedron Lett. 40,
7935-8 (1999), Nagarajan A. et al Indian J. Chem., Sect. B, 28B, 67-78
(1989), Brun E. M. et al Synlett, 7, 1088-90 (1999) and Brun, E. M. et al
Synthesis, 273-280 (2000).

20
c Further alkylating agents of formula Ar'X' in which, for example, Ar!
~ represents a isoquinolin-1-yl group, may be prepared by the methods of
Falk H. et al Monatsch. Chem. 25, 325-33 (1994), and Deady, L. W. et al
Aust. J. Chem 42, 1029-34 (1989).
25

in a further example intermediates of formula RTR2NH may be obtained
by reaction of a compound of formuta Ar'L2H with a compound of formula
X1Ar2AIkN(R2)H under the reaction conditions just described

30 Compounds of formula Ar'L2H in which, for example Ar! represents a 2,6-

naphthyridine and L2 is a -N(R8)- group, may be prepared from substituted



exanple by treatnent with an organic or inorganic acid, e.g. trifluoroacetic
acid in an aqueous solvent or a mneral acid such as hydrochloric acid in a
sol vent waigiwedsesdi oxan or an al kali netal hydroxide, e.g.pé&iidHowdhiaydt 6AUG05
i n an aqueous al cohol, e.g. aqueous nethanol. 30 WD 02/ 068393 62

PCT7GB02/ 00206 16 AUG 2005 In a further exanple, -OR5 or -OR14 groups [where
R5 or R14 each represents an al kyl gro(L)élB such as nethyl group) in conmpounds
of formula (1) nay be cleaved to the correspondi ng al cohol -COH by reaction
with boron tribromde in a solvent such as a hal ogenat ed hydrocarbon, e.
5 di chl or oneyhgRRAs-cyahBMctiBNPATARSE By tRe Gnetdibddnst AlRBGueAFc @1Qd ([y;
groups nmay al so be ot():?ai ned bﬁ/agédro e%ation of a corr?spondi ng -(IC%@]Z-DRl

group (wher eaRa4Gpgz.a@hign.yitalg ) 105 he0 k- 198Balor feamal-{amylpyadinesamp| e
Il adi ' th | inth
P esence of  La-aHAs of Midhad e C R SRTANEAR, 1892 40 EETABTGE D000 /' 1

anbient to the reflux tenperature. In another exanple, -CH groups nay be
generated fromthe correspondi ngiést_er [ CQ2AI k7 or R5j or al dehyde
[-CHO byb r eocrpeundsiel iogmuby Aeltkahpnevhichc@nsxampiedl rap@seats a s #- as

l'i thium al unj ni hydr ide or Ly . 1 hydride in a solvent such as
met hanol . 20“58Hﬁ¥6%ﬁﬁsb'@>%?+b‘r$§8d;{r c'&h%l'pl-?%a gqqéhgs"l% $%é)rﬁgﬂﬁ§guﬁ8§‘ may be
converted tosabswtuters patdinigpyridiSe®r by ORld gicbpddy of oMalinag Wi t pragy r eagent
R50H or R140H in a sol vent such. as rahydrofuran in the presence of a

tet
phosphi ne, eTgtrahedpiudl. ARpH6 Ho @d9924n0abY ithatBethadsndespribgidetrhiS |
di i sopropyl - g d¥fg ggfret hyl azodi car boxyl ate. Am nosul phonyl am no [ - NHSO2NHR3
or -NHSOZNHAr'ﬁygrou'ps in the conmpounds may be obtained, in another
ml e, 1y reaction of a 25 corresponding anmne [-NH2] with a sul pham de
O2NH2 og Ar 1N CJZN}—IZ I n thg 2?_|resenc of an org?arug: base such as
fo ArtL e Ar

g
4

mpounds of formula in which, for examp represents a 3-

pyridi ne at
substituted isoquinolin-1-yl group and L2 is a -N(R8)- group, may be

prepared by the methods of Bordner, J. et al J. Med. Chem. 31, 1036-9

(1988), Tovar J. D. et al J. Org. Chem., 64, 6499-6504 (1999), Karser E.

15 M. et al Synthesis, 11, 805-6 (1974), and Molino, P ef al J. Chem. Soc.

Perkin Trans. 1, 1727-31 (1990).

In another example, compounds containing a -L'H or -L2H or group as
defined above may be functionalised by acylation or thioacylation, for

20 example by reaction with one of the alkylating agents just described but in
o which X? is replaced by a -C(O)X2, -C(S)X2, -N(R8)COX2 or -N(R8)C(S)X2
group in which X2 is a leaving atom or group as described for X. The
reaction may be performed in the presence of a base, such as a hydride,

e.g. sodium hydride or an amine, e.g. triethylamine or N-methyl-

25 morpholine, in a solvent such as a halogenated hydrocarbon, e.g.
dichloromethane or carbon tetrachloride or an amide, e.qg. dimethyl-
formamide, at for example ambient temperature. Alternatively, the
acylation may be carried out under the same conditions with an acid (for
example one of the alkytating agents described above in which X1 is

30 replaced by a -CO2H group) in the presence of a condensing agent, for

example a diimide such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide



el evated tenperature, e.g. the reflux tenperature. In another exanple
conpounds containing a -NHCSArl, -CSNHArl1l, - 30 NHCSR3 or - CSNHR3 rrqyﬁ R?G2UU5

prepar ed yRQyoedged3dsi Ng a correspondi ng conpound contai ni ng q,cw
- CONHAr 1, - NHCOR3 or - CONHR3 WD 021068393 PCT/ GB02/ 00206 16 AUG (3%%6 63

group with a thiation reagent, such as Lawesson's Reagent, in an anhydrous
sol vent, for exanple a cyclic ether such _as tetrahydrofuran, at an el evated
temperature such as the reflux tenperatuPé. 5 In a further exanple anmine
(-NH2) groups may be al kyl ated using a reductive al kyl ati on process

enpl oying an g dghydeyRishek, RarHRALES: dfyvgp}aggs@i@y f 10€ M8kence of a_

triacet oxyborohyri de odium cyanobor o sol vent su

hal ogenat ed hydtalysarduch, aseady-hgiluhlycsampoivahe, g.aa Nebydioxyliaghleasuctcasone, or
an al cohol, e.g. gthanol, where necessary ipn C 10 the presence of.an acid
such as aceti a%%frax E%Pgmi%nbg@%r aﬁf’é’%‘p@\‘:"aﬂﬂd«a.m%% frﬁ?"ﬁﬁgrwgsa?rpl e,
am ne [-NH2]  ghRiidrormate Ompousdimme fedtiyiehidrdidimar@y phgr O ahBe@elifed

hydrol ysis froma corresponding imde by reaction 15 with-hydrazine in a

sol vent su&h &sylakoalreagi®in. e.g. ethanol at anbient tenperature. In another
exanple, a nitro [-NO2] group may be reduced to an amne [- NH2], for

exanpl e by catal ytic hydrogenation using for exanple hydrogen 20 in the

presence of almatfaitheakabyple cobmpoerdsphay bal dbined by saisghargtation 6 auch as
carbon in a solvent such as an ether, e.qg. tetrahgdrqfuran or .an al cohol
e.g. net hanol COBPONPAERHRRIG B ti%’ﬁ”gsp\‘lde%‘t‘ MiheeeOhieapbove g, tin
or iron, int e f L SUe l,ord { ) matic
hal ogen subst ?ﬁ‘dﬁ‘]‘?‘? ?ﬁ%tﬁeb%gﬁpqghﬁgskng%/@%%la}sfggﬁg:taedg(?gngf ogg)r?ﬁrfagt al

e@ange 10 t hgeodiagia, whivsh ekl haldgdrhiatombeseh siec lkhisinenatomy in @het - but yl
| iwki um optionally at a | ow te(g;per ature, e.,g. around - 780C, in a sol vent
such as t et r aR{RRSHCEr Gh BaRasendyr §uamPRAMWIPHIZAIC aset PUEhiase SPEIUMt r oduce

a desired SUDRLUGUER o {SeABY & af SRIdB/le.gr AWITBY difidbrctased by

usi ng di net hyl formam de as the el ectroph
dimethylformamide at for example ambient temperature.

15 In another example, compounds containing a -L'H or -L2H group as
defined above may be coupled with one of the alkylation agents just
described but in which X' is replaced by an -OH group in a solvent such
as tetrahydrofuran in the presence of a phosphine, e.qg.
triphenylphosphine and an activator such as diethyl, diisopropyl- or

20 dimethylazodicarboxylate.

In a further example, ester groups -CO2R5, -COsR11 or -CO2AIK? in the
compounds may be converted to the corresponding acid [-CO2H] by acid-
or base-catalysed hydrolysis depending on the nature of the groups R9,

25 R or Alk7. Acid- or base-catalysed hydrolysis may be achieved for
example by treatment with an organic or inorganic acid, e.g. trifluoroacetic
acid in an aqueous solfvent or a mineral acid such as hydrochioric acid in a
solvent such as dioxan or an alkali metal hydroxide, e.g. lithium hydroxide
in an aqueous alcohol, e.g. aqueous methanol.

30



t hi omet hyl group may be introduced by using dinethyldi sul phide as the
el ectrophile. WO 02/068393 64 PCT/ GB02/ 00206 16 AUG 2005 I n anot her exanpl €,

sul phur wbHQaRedsast he compounds, for exanple when present gdy,@ghi roup
Lt or L2 may be oxidised to the corresponding sul phoxi de or sul 6@3%1&%%@005

an oxi di sing agent such as a peroxy acid, 5 e.g. 3-chloroperoxybenzoic acid,
in an inert solvent such as a hal ogenated hydrocarbon, e.g.

di chl oronet hane, at around anbi ent tenpe@%ture. I n anot her exanpl e conpounds
of fornmula Arle (where X1 is a halogen atom such as a chlorine, bromne or

i odi ne atom , t kg n A whi ch
R20 is an opt | ona su%’g%ﬁ]?%f eg)@al %Iﬁar ;?}Bgﬁgh@eﬁaryl gr oup)e(a r 1CHQ,
Ar 1CHCHR20, A(Bﬂ)m anﬁalmﬂl(gmop HuchralsN@Rm))l yrohp} inuseEMpoutids of yotrhgiai s of

for exanple ou f r a ArlL2Ar 2Al KN such. wel | know

and commonl f'ﬁgﬁ |C§ﬁﬂ ﬁ]ﬁghTeatCQHePB%g'ingngEZGhmtbﬁﬁa?%ﬂ'@r‘t ¥ithe found
15 in the gengirah fiBrGMRRCH hexdiSemoddcts dehanalbgenated-hyarstarl@aROWNY!S,
Vol umes 1-15 and Suppl emental's (El sevier Science Publishers, 1989), “Fi eser

and Fi eseb' s diehigermstitane abreglow tensyerahesi ¢,9. aspuneds782Q9 (John Wl ey and
Sons, 1999), Conprehensive Heterocyclic Chem stry, Ed. Katritzky et al,
Vol unmes 1-8, 1984 and Vol unes 1-11, 1994 (Perganon), Conprehensive Organic

Functional GmEehdir HGHPrgrBLpS wayEdisoKdler idbtkinedebyathydWsdanmionl of , 31995
(Perganon), Conprehensive Organic Synthesis, Ed. Trost and Fl emm ng,

Vol umes 1-9, qorpas@@mdmg DOHREges oyhares! dsawzeagégr@um)ansu@@ameml

Synt hesi s, tte, 8 ohn nd So 1995 Lar ock's
Chpr ehensi VEXTGINTE! SHANBILPRIATHASOS TREVBUER Aot 3 Robegtanc

Mageh' s Advangrsl 43 emane ﬂ‘m@p?rbééncé dPAMMBABMN ma'i@néycléﬁ?&?adueh'e@f' des of
co unds of formula (1) may prepared for exanple by " oxidation of the
cor r espondi nd\sregeye Oﬂhs9é0H%q’ rniienbpdthg Hgfldyeemperature. In another

example, -OH groups may be generated from the corresponding ester
[CO2AI? or CO2R5j} or aldehyde [-CHO] by reduction, using for example a
complex metal hydride such as lithium aluminium hydride or sodium

15 borohydride in a solvent such as methanol.

-In another example, alcohol -OH groups in the compounds may be
converted to a corresponding -ORS or -OR14 group by coupling with a
reagent R5OH or R140H in a solvent such as tetrahydrofuran in the
20 presence of a phosphine, e.g. triphenylphosphine and an activator such
C . as diethyl-, diisopropyl-, or dimethylazodicarboxylate.

Aminosulphonylamino [-NHSO2NHR3 or -NHSO2NHAr1] groups in the
compounds may be obtained, in another example, by reaction of a
25 corresponding amine [-NHo} with a sulphamide R3NHSO2NHz or
ArINHSO>NH: in the presence of an organic base such as pyridine at an

elevated temperature, e.g. the reflux temperature.

In another example compounds containing a -NHCSAr!, -CSNHAr1, -
30 NHCSR3 or -CSNHR3 may be prepared by treating a corresponding
compound containing a -NHCOAr!, -CONHArt, -NHCOR3 or -CONHR3



30 such as hydrogen peroxide in the presence of an acid such as acetic acid,

at an el evated tenperature, for exanple around 700C to 800C, or WD 02/068393
65 PCT/ GRORINE206 16 AUG 2005 alternatively by reaction Wadr/@se@iasd d 1SHA0E 2005
as peracetic acid in a solvent, e.g. dichloronethane, at anbient

tenperature. Salts of conpounds of formula (1) may be prepared by reaction

of a 5 conpound of fornmula (1) with an propriate base in a suitable

solvent or mxture of solvents e.g. an organic solvent such as an ether e.g.

di et hyl ether, or an al cohol, e.g. ethanol using conventional procedures.

Where it is dﬁﬁcbdp?dmth) bhaitiona ragdntc W wh epaniawassond Reagwmoundagf C 10
formula (1) this nay be produced froma correspondi ng m xture of enantioners

usi ng any sui ?&BV@'Oé'érﬁPé‘fﬂrltoﬂ%ilex@m%cﬂﬁ%‘:mo@h%%m|af$gte"@ﬁ¥ﬂ'qu6??é? at Thus
for exanpl e diasherg Qﬁhéeﬁq?fevﬁﬁdh"§§ hefré?luxsl@}\ﬁraw be produced 15 by
ure nan or mul a )

reaction of a mx I oner s o a racemate, and an
appropriate chiral conpound, e.g. a chiral base. The d| astereoners may then

be separated any .conveni ent nmeans exanple b stallisation and
e aoar B ol o e ESBels g N ofKBEY rne by AS Il gt A: e
i nst ance wher : Ne Qr ocess
a racenat e of %‘@ﬁ’? ﬂ%@%& Egkieegﬁ‘g‘%@% a%galggpﬂd"@hﬂ a?&aﬂgﬁh 8 formance
Li qui d Chr onmaesgmafenpodiding dnmtomdjqrphyridej@mso&twa p;aanotmublaydr&jmwl amer may
be obtained b riate t ernmedi at.e, i n one of the
processes des%?t‘]’ G%Hﬁﬁv@g Q’F%?Qn%’ﬂ?‘sé bygfoﬁgrbf'ba?tgi C@thp“gﬁﬁ qu?ma? may be
Obt ai ned by preforenditd a§ a%@&iﬁel Qredn arResbf,egeamar, @hbf@hé@é’@sﬂ‘a‘?ﬁ rlﬁt' on

an ester hydrolysis using an esterase and then purify |ng only the

er‘Qtl onetQ calhg REFENER dPbIasse@ridcSach f ABNACAEC uaqaléa@tt edr rafahteir\c&ode 30
mat ogr aph tallisation and other conventional separation
Ye m@&:“a‘i%ré

procedures may a e used with internediates or final products where it

In a further example, amine [-NH2] groups in compounds of formula (1)
may be obtained by hydrotysis from a corresponding imide by reaction
15 with hydrazine in a solvent such as an alcohol, e.g. ethanol at ambient

temperature.

In another example, a nitro [-NO2] group may be reduced to an amine (-

NH2], for example by catalytic hydrogenation using for example hydrogen

20 in the presence of a metal catalyst, for example palladium on a support

C such as carbon in a solvent such as an ether, e.g. tetrahydrofuran or an
alcohol e.g. methanol, or by chemical reduction using for example a metal,

e.g. tin or iron, in the presence of an acid such as hydrochloric acid.

25 Aromatic halogen substituents in the compounds may be subjected to
halogen-metal exchange with a base, for example a lithium base such as
n-butyl or t-butyl lithium, optionally at a low temperature, e.g. around -
789C, in a solvent such as tetrahydrofuran and then quenched with an
electrophile to introduce a desired substituent, for example, a formyl group

30 may be introduced by using dimethylformamide as the electrophile; a
thiomethyl group may be introduced by using dimethyldisulphide as the
electrophile.



Is desired to obtain a particular geonetric isoner of the invention.

02/ 068393 66 16 AUG 2005 PCTI GB02/00206 The foll ow ng Exanples ill ust rﬁa&lﬁ%

t he i nvenatozmas398l | tenperatures are in (err)C.  The foll ommmﬂbaﬁyl at 2005
are used: NWM - N-nethyl norpholine; EtOAc - ethyl acetate; 5 MeOH

met hanol ; BOC - butoxycarbonyl; DCM - dichl oronethane; AcCH --acetic acid,

DI PEA - diisopropyl ethylam ne; EtOH - ethanol; Pyr - pyridine; Ar - aryl;
DMSO - di net hyl sul phoxide; iPr - isopropyl; 10 Et20 - diethylether; M -

met hyl ; THE - tetrahydrofuran; DVWF - N, N-di nmet hyl f ormam de; FMOC -

9-f 1 uorenyl met hoxycar bonyl ; DBU - 1, 8- Di azabi cycl o[ 5, 4- 0] undec- 7-ene; DVAP

- 4-(dimethyl amn yri 5HCBT- dr oxybenzotriazole All NWR s

wer e obt ai ne'(ﬂ‘ %‘i‘?%r’ WQ@W@‘DBW ﬁ%ﬂﬁ'—lin t'?\%/ICO i19f £Xamiple whaml es

'nf or mat Fon Redenhin 2 fiie GRULT TofL2aRadiie B a%%*” 3,188 PPl
Ger many) or swipbogideeor aalpibsne hﬂ;nng aeemédnsmagehérsm;:hvms 2 po@xgxaesigt i on

t hat t | UPAC. n t t t he t |
(pr op! onh o) & Sd-RGRRBRRYPic AT N Inagoy o N Sueh PR fhaogeppied |

pyr| di ne- 4- cRfdreBAtbore 2.4 NiiEhbRIPhétRang, atraround ambient temperature.
3- Et hoxy- 4- et hyl - 4- propyl - 2-cVcl obuten-1 -one The title conmpolund was

prepared using a nodification of the method of Wsserman, H H et al [J.
g\?or Ingm( 33lglarﬁgpl?n%él4 Eqpﬂélc% p@iﬁgﬁs ?fafé)ln%glasﬁr”)t(‘ ?wh% %(mngtathaldDgeerht anoy|
atom such as a chiorine, bromine or iodine atom) may be converted to
C 10 such compounds as Ar'CO2R20 (in which R20 is an optionally substituted
alkyl, aryl or heteroaryl group), Ar'CHO, Ar'CHCHR20, Ar'CCR20,
ArN(R20)H, ArIN(R20);, for use in the synthesis of for example
compounds of formula Ar'L2Ar2AIKN(R2)H, using such well know and
commonly used palladium mediated reaction conditions as are to be found
15 in the general reference texts Rodd's Chemistry of Carbon Compounds,
Volumes 1-15 and Supplementals (Elsevier Science Publishers, 1989),
Fieser and Fieser's Reagents for Organic Synthesis, Volumes 1-19 (John
Wiley and Sons, 1999), Comprehensive Heterocyclic Chemistry, Ed.
Katritzky et al, Volumes 1-8, 1984 and Volumes 1-11, 1994 (Pergamon),
20 Comprehensive Organic Functional Group Transformations, Ed. Katritzky
o et al, Volumes 1-7, 1995 (Pergamon), Comprehensive Organic Synthesis,
Ed. Trost and Flemming, Volumes 1-9, (Pergamon, 1991), Encyclopedia
of Reagents for Organic Synthesis, Ed. Paquette, Volumes 1-8 (John
Wiley and Sons, 1995), Larock's Comprehensive Organic Transformations
25 (VCH Publishers Inc., 1989) and March's Advanced Organic Chemistry
(John Wiley and Sons, 1992).

N-oxides of compounds of formula (1) may be prepared for example by
oxidation of the corresponding nitrogen base using an oxidising agent
30 such as hydrogen peroxide in the presence of an acid such as acetic acid,

at an elevated temperature, for example around 70°C to B80°C, or



(59, 40% solution in hexanes, 28.6mml) in Et20 (35nl) at room tenperature
was added triethylamne (9.9nml), with stirring. The reaction 1 6 AUG ,EgOFn

VO 0 2/ 06@R296@0PCT/ GB02/ 00206 67 was warmed to 502 and sthciy@shafoasos? 2R AUG 2005
prior to cooling and filtration. The filtrate was concentrated in vacuo and
the residual oil chromatographed (SiQ2; hexanes 80: EtQAc 20) to give the
title conpound as a colourless oil (3. 31),9 17.9mol , 77% . (err)H (CDCl 3,
300K), 4.84 (1F(, s), 4.24-3.98 5 (2H, , 2.04 (3H, s), 1.56-1.43 (4H, m,
1.30-1.26 (3H, m, 0.92 (3H, t, J 7.3Hz). mz (ES+, 70V) 178.1 (MH).

| NTERVEDI ATE éﬂte(métiﬁrelgtigyrda@ﬁdn dithed p¥lacid BUOR Ws-plraysti®ohoiddn-alsoloagt, 10
Internmediate 1 (1g, 59.5mol) and conc. hydrochloric acid (2nml) were

stirred vi gor®dsdighigromethane A arakignblarape®dwe. The resul ting slurry was
filtered and the residue washed with water (3 x10m ) and dried under vacuum
to give the title conpound as an off-white powder (620ng, 44.2mol, 74%.
SH (CDCl 3, 308&)s Rf7€rgblindy ,of fobBula $8) 24y be) prdpatéd1by Treactidrekdf &), 1. 18
(3H, s), Q.85 (3H, t, 7.3Hz),. . mz (ES+, 70V) 140.9 (Mdt). | NTERVEDI ATE 3
3- Et hoxy- % 4-SHBPBYYH -Oi-f%’{/@l"atgm E’Hf‘lan BHBr%'af‘i’It’atsfat"l1 & %‘6’?1%%% SAVEEE Ofr epar ed
using a nmodi finbalilePbiokolBRISTRE. OGP orgdARS BOIMIM Sldh &8 & etRer Bg. Chem
38, 1451-1455, (1973)]; triethylamne (29nl) was added dropw se at “room

t enper at ur e t@etweiher, artan aleahelop - iedhandl usinghcpmeitionsd piaceghres.i de

(13.9g9, 85.8mml) and ethyl ethynylether (159, 40% sol ution in hexanes,
85.7mmmol ) in toluene (120nml. 25 The reaction was warnmed to 604 and stirred
for 48h pri orwheredblis agsised to fobtainaai marticdlae dnantioatee ovaa copmssurd afed in
vacuo and the resi duakI il chromato ragheg &S]i 2; hexanes 80: EtOAc 20) to
gigre t he 10; t | TOrmddiingisadnay thevirfogiured 1 ropy a seorigapanding, gpixtusg ofpal 3,

?4H ) ”)5 Oi O(Zéf\'éntﬁz)meé- ¥dirg? Anydsuilatfiel @ohvertidital L pfokettie & rebofting - 40
" 7" enantiomers. '

Thus for example diastereomeric derivatives, e.g. salts, may be produced
15 by reaction of a mixture of enantiomers of formula (1) e.g. a racemate,
and an appropriate chiral compound, e.g. a chiral base. The
diastereomers may then be separated by any convenient means, for
example by crystallisation and the desired enantiomer recovered, e.g. by
treatment with an acid in the instance where the diastereomer is a salt.
20 .
In another resolution process a racemate of formuta (1} may be separated
o using chiral High Performance Liquid Chromatography. Alternatively, if
desired a particular enantiomer may be obtained by using an appropriate
chiral intermediate in one of the processes described above. Alternatively,
25 a particular enantiomer may be obtained by performing an enantiomer
specific enzymatic biotransformation e.g. an ester hydrolysis using an
esterase and then purifying only the enantiomerically pure hydrolysed acid

from the unreacted ester antipode.

30 Chromatography, recrystallisation and other conventional separation
procedures may also be used with intermediates or final products where it

is desired to obtain a particular geometric isomer of the invention.



30 (6H, t, J 7.3Hz). mz (ES+, 70V) 197.1 (MH). 1 6 AUG 2005 WD 02/068393
PCT/ GB02100206 68 | NTERMEDI ATE 4  3- Hydr oxV- 4, 4-di propyl - 2- cycl obut engIpus oms
I nt er mtedi@d@068394310. 2nmmol ) and 6M hydrochloric acid (10M ) peigBoshbdosed
vigorously at 65 for 72h. The resulting slurry was diluted with DCM (30mL)
and distilled water (30ml) and extracted with DCM (3x10n). The comnbined
extracts were dried (MgSO™4), filtered a%g concentrated in vacuo to give the
title conpound as a pale yellow oil, which crystallised on standing (1.49g,
8.87nmmol, 87% . C 10 | NTERMEDI ATE 5

3- Et hoxy- 2- hexVl - 4, 4- di net hyl - 2-cycl obuten-1 -one The title conpound was
prepared usi n% a nodification of the nethod of Wassernman, H H et al, [J..
Org. Chem 38| elmeQWMExam@Ba)lq:strateshe invarnipna diitemperaturesase ini@ed

dropw se at r tirred solution of isobutyryl
chloride (7. 3‘:‘3‘%%@% ?ﬁtﬁlﬁa'a@ ?ﬁﬁg ?La octyne [prepared according to the
met hod of Koginmski N-Fhethfindrp hol‘FsetrahedrorEm¢ - 1489l adblatd;1989)] (6. 5g,

63mmol ) in diet h?f.l et her (100rr1) The reactlégbwas war med to 350 and stirred
for 96h pPi oMe@M20 dBsthangland filtrati on.B®Pke -f Priycarboyl.concentrated in

vacuo and th [ hr omat ogr aph I es 80: Et CAc 20)
to give the f)Clﬁ eeﬁgﬁug({’m H&‘é‘%a brown oi l /?QOHS C%%ettbe%élﬂ 61% . SH (CDCl 3,

300K) 4. 34 C2PEA - dusbplo;btléat,hymrﬂlﬁe(ZH, ddEtOH 5- @tandt; 3Hz), 1.44 (3H, t, J
7.1 He), 1201 12§ m, 1.23 (6H, s), 089£3I—J, t, J 2.7Hz). mz (ES+,
70V) 25 225 Fy" (WRYSIdINeATERVEDI ATE 6 }

2- Hexyl - 3- hy gngs & 4, dinsbtApsDiphoxicey obutenpl Osl’t%)er ylernmediate 5 (7. 69,
34. Omml% and 6M hydrochloric acid (10m) were irred vigorously at

1(@ f or 1Q8h EtaDe- rdiethviathef: sl urry was di | ed- vinetyl;
THF - tetrahydrofuran, DMF - N,N-dimethylformamide;
FMOC - 9-fluorenylmethoxycarbonyl;
DBU - 1,8-Diazabicyclo[5,4-0Jundec-7-ene;
DMAP - 4-(dimethylamino)pyridine.
15 HOBT - 1-hydroxybenzotriazole

All NMR's were obtained either at 300MHz or 40_0MHz.

All intermediates and Examples were named with the aid of Beilstein
20 Autonom (available from MDL Information Systems GmbH, Therdor-
Heuss-Allee 108D 60486, Frankfurt, Germany) or were given names that
seemed consistent, with the exception that propanoates were named by
the IUPAC name rather than the trivial name (propionate) and
isonicotinoyl (trivial name) is used in place of pyridine-4-carbony!l.
25
INTERMEDIATE 1
{+/-) 3-Ethoxy-4-methyl-4-propyl-2-cyclobuten-1-one

The title compound was prepared using a modification of the method of
Wasserman, H.H. et al [J. Org. Chem, 38, 1451-1455, (1973)]; to a
30 solution of 2-methyl pentanoyl chloride (3.91ml) and ethyl ethynylether
(59, 40% solution in hexanes, 28.6mmol) in Et20 (35ml) at robm

temperature was added triethylamine (9.9ml), with stirring. The reaction



DCM (30nl) and distilled water (30nl) and extracted wwth DCM (3 x10m ). 1 6
AUG 2005 WD 02/ 068393 PCT/ GB02/ 00206 69 The conbined extracts were B A6 2005
(MsS™) , and concentrated in vacua. The residue ted

W th hex‘gfr(ljedszpoan gfl Itered to give the title compound as aﬁ ?ﬁi\/\%ﬁ(’g powder
(6.5g, 33.0mml, 98% . 6H (CDCI3, 300K) 2.01 (2H, t, J 7.0Hz), 1.49-1.44
(2H, m, 1.34-1.19 (14H, m, 0.89- 5 0.84_ (3H mM. nlz (ES+ 70V) 197.0
(M) . | NTERVEDI ATE 7 (+/-) 4-Benzvl - 3- efhoxy- 4- net hyl - 2- cycl obut en- 1- one
The title corrpound was prepared using a nodification of the procedure of 10

Wa I 8., 14 973 I 20n1
uns added to HasovamEe 1o R0t A s feh Prickdf Rodiogr i B Yhawyr
chloride (59, fifrat® Wa oRckhtRitBY | inebdbuy hed hpe ré@@iua‘ﬂQ)% @mbmatogfadn%anes

85.7mmol) and the resulting slurry heated to 35 for . The crude reaction
m xture was t (@@ ihexanes 8nEtORs 2@)stqjguedbﬁ¢éb§tmne@_nd asGa \eadourlesthe

residual oil was chronat ographed

/( QAc 20:; hexanes 80) I ve the
title conpoun@il d3.73 Goal eOHin 7di")- (& é@5>0|366@0'<950#| éé’@kg

S g6 (1005 o @ m Dt sy sey 93 (ﬁﬁf’m>(été9 ”"%6%% m"’o%% Hit 0
1.24 (3H, s). 7@,42(51%&%9\9%@%& Uten C 20 II\FI'ERI\/ED! ATE 8 (+/-)

4- Benzvl - 3- hydrox | -one Internediate 7 (4.5q,
20.9mmol ) and hydrochloric acid (6I\/l |OmM) were stirred at roomtenperature

for 48h. Filtration of the resulting slurry and 25 washing of the residue
w th water (3@§.@M_Ee title corrpound as a pale brown povvder (3.92q,
20. 8nmmol , 999 4y (1 , S), 2.52 (2H,
SICO- 94 (3H 57 . ufth-1%ré

10 Intermediate 1 (1g, 59.5mmol) and conc. hydrochloric acid (2ml) were

stirred vigorously at room temperature for 48h. The resulting slurry was
filtered and the residue washed with water (3 x10mi) and dried under
vacuum to give the title compound as an off-white powder (620mg,
44.2mmol, 74%)}). 8H (CDCI3, 300K) 3.79 (2H, s), 1.59-1.53 (2H, m), 1.41-

15 1.27 (2H, m), 1.18 (3H, s), 0.85 (3H, t, J 7.3Hz). m/z (ES+, 70V) 140.9
(MH+). |

INTERMEDIATE 3
3-Ethoxy-4.4-dipropyl-2-cyclobuten-1-one

o ~ 20 The title compound was prepared using a modification of the method of
Wasserman, HH. et al, [J. Org. Chem, 38, 1451-1455, (1973)];
triethylamine (29ml) was added dropwise at room temperature to a well-
stirred solution of di-n-propylacetyl chloride (13.9g, 85.8mmol) and ethyl
ethynylether (15g, 40% solution in hexanes, 85.7mmol) in toluene (120mi.

25 The reaction was warmed to 60° and stirred for 48h prior to cooling and
filtration. The filtrate was concentrated in vacuo and the residual dil
chromatographed (SiO2; hexanes 80: EtOAc 20) to give the title
compound as a brown oil (11.2g, 57.1mmol, 67%). 8H (CDCI3, 300K) 5.02
(1H, s), 4.32 (2H, g, J 7.1Hz), 1.69-1.61 (4H, m), 1.45-1.40 (4H, m), 1.02

30 (BH,t, J 7.3Hz). m/z (ES+, 70V) 197.1 (MHY).
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3- Oyano- 4- (2- (N. N- di met hyl ani no) et hyl en-1-yl Ypyridine A solution of & AUG 2005
4- met hylwgnsuaaepyridine [prepared acccording to Ref: J. pBraddozebligm 338,
663 (1996)], (8.0g, 67.8mvl) and NN di net hyl f ormam de di et hyl acetal
(11.0g, 74.8mml) in dry DMF (50ml) 5 was stirred at 140 under N2 for 2
days. An additional portion of N/ N, - dingethylformam de diethyl acetal (59)
was added and stirred at 1402 for 4h. Tk volatiles were removed in vacuo
and the obtained dark oil partitioned between Et OAc (300m ) and water
(50mM ). The phases were separated and the aqueous |ayer re-extracted with
Et OAc (3x100m ). The C 10 conbi ned organic extracts were washed with brine
(30ml), driedNTBBMEDIATE4eated with activated charcoal, filtered and
evapor at ed ir}3 vacuo to,af fordI pur e title corrpound as a dull
orange solid cuaitlsife:t M= s), 8.25 (1h, d, J 5.9Hz),

7.29 (1H, d, O a ath o 1 d
.2 EGH 3. lngelrér%d?i;ié%%go%rhéb" ar@ﬁ E:Eﬂ!l am%rg%é%dpﬁﬂbmg wekelstigkl§) an

1- Hydr oxy52, Rrigeveinklyyati 65°ter rgdr mﬁélr@gum@g sathy H@b cﬁlaused\mmtmbm @brhljr ough a
stirred solution of Internedi ate (%MI n glacial acetic

aci d (50m) e vilistlied ovaleri (3@“95ﬁﬁﬁl )exﬁr@ptedl ‘Eﬁﬁ‘n e (PeltB) onThe xt ur e
was stirred idy nlﬁES%ﬁ(‘ﬁ:aEQ WhAS riéd mgédﬂrhﬂ@f@d Jrﬂ?a&‘?éé?ﬁn‘dt@@ "y\@%guéenoved

i n vacuo affor resi due, ihas treate ont)

and re-evaporiat gidel theV &8 OccorhpeuRddta Re@aldlgelowe il sMidhl crpstalliseated with
40mL war m et hanol, ice-cool ed, and the 25 undi ssolved solid collected by

filtration affterdnad!49g, 8i81BmMebRSehd as a green col oured solid (5. 2g,
8OQSH(,QI\/SOd6) 12.5 (1 H br s), 9.38 (1 H s), 884 (1H d J 7. 0H),
H d, J 7.0Hz), 7.89 (1 H br dd, J 7.0, ,
INTERMEDIATE 5

3-Ethoxy-2-hexyl-4,4-dimethyl-2-cyclobuten-1-one

The titie compound was prepared using a modification of the method of
Wasserman, HH. et al, [J. Org. Chem, 38, 1451-1455, (1973)];
15 triethylamine (22ml) was added dropwise at room temperature to a well-
stirred solution of isobutyryl chloride (7.3mi, 69mmol) and 1-ethoxy-1-
octyne [prepared according to the method of Kocienski, P. et al
Tetrahedron Lett. 1833, 30, (1989)] (6.5g, 63mmol) in diethylether
(100mi). The reaction was warmed to 359 and stirred for 96h prior to
20 cooling and filtration. The filtrate was concentrated in vacuo and the
C residual oil chromatographed (SiO2; hexanes 80: EtOAc 20) to give the
titte compound as a brown oil (8.6g, 38mmol, 61%). §H (CDCI3, 300K)
4.34 (2H, d, J 7.1Hz), 2.05 (2H, dd, J 5.6Hz, 7.3Hz), 1.44 (3H, t, J 7.1Hz),
1.27-1.12 (8H, m), 1.23 (6H, s), 0.89 (3H, t, J 2.7Hz). m/z (EST, 70V)

25 225.0 (MH*).

INTERMEDIATE 6
2-Hexyl-3-hydroxy-4.4-dimethyl-2-cyclobuten-1-one
Intermediate 5 (7.6g, 34.0mmol) and 6M hydrochloric acid (10ml) were

30 stirred vigorously at 1000 for 18h. The resulting slurry was diluted with
DCM (30mi) and distilled water (30ml) and extracted with DCM (3 x10mi).



5.0Hz) and 6.85 (1 H, d, J 7.0Hz); miz (ES+, 70V), 147 (M#). WO 02/ 068393
71 PCT/ GB02/ 00206 16 AUG 2005 | NTERVEDI ATE 11 1-Chl or o- 2, 7- napht hyr i difnaU6 2005

I nt er medi@h924A6k309- 29, 28.5mmol ) was stirred with phosphorg oride
(75mL) at 1100 tor 24h. The volatiles were renoved in vacuoe?(;a@;{l)(g)ﬁi |6ng a

dark oil which was poured into an ice-bath cooled m xture of saturated
aqueous NaHCO3 (100m containing 20g solid NaHC®3) and EtQAc (100m ). After
t horough ni xi ng the phases were separatedand the aqueous |ayer
re-extracted with Et OAc (2x75nl). The conbi ned organic extracts were washed

with brine (1 i ?Qfl‘), i 19,4 C Lo the
title conpoun?ﬂ%cgﬁiluéﬁho&vwgé I d ?%ngagagg%ﬁ%ﬁd f C&?%ﬁaQ%ﬁiﬁtég)ﬁ 8.81
(1H, d, J 5. 7HZcuo3THé rediduednas triurdtiEd witﬁ.tﬁéi(a(nbs%ncdﬁltdrea-t@gi\)e #sltitfe 60 (1
H d,J 5.7Hz); mz (ES+, 70V) 165 and 167 M—I-gdaaw | NTERVEDI ATE 1277 Et hyl

(29) - 2- ani no- TAMRGINT asapnt ¢ff-whitenpowdea®. ginol, $83panBAt(E€EDClpl uti on

f ethyl-(S)-3-[4-aninophenyl]-2-[t-but | anj te (638ny,
2. 07l ) andl J0U0r AOA B 114 ok, 45 5 T) MI2b A4 NP b TarBAS o )

was stirred at or 15 m n t : 1h under nitrogen. The
vol atil es \%ﬂeré)'éég‘a&eﬂ‘)i m’sé@ﬁ% 291@) Eé;ggo@{'%}esi due partitioned between
Et CAc (70m ) and saturated aqueous NaHCO3 (10m ). The phases were separated
and the aqueous | ayer re-extracted wth Et OAc (2x30nl). The conbi ned
organi ¢ extradﬂi’ﬁ@_@m with 25 brine (10m), dried (Na2SO4) and

. ‘ i . 0
evapor at ed i 0 (435 4banA 81 A, A3hkini ATy o/GW.ABRILGREPNY (1021 S to 10%
et hyl - (S) - 3- [ 4FKeltitle Bapiplolnti Wad plepdrediusingod envditicaidr( bf e proceauhony! )
amec] propanoate and sone of the title conpound %730@@7 This mxture was
trewred willn IVaspetmam &l ak i fPigorehemt i38. a4l -(14p%,) (EVB)bavetmianming

{20ml) was added to a stirred solution containing o-methyl tetrahydro-

cinnamoyl chloride (5g, 27.5mmol) and ethyl ethynylether (6g, 40% soin.

in hexanes, 85.7mmol) and the resulting slurry heated to 35° for 3d. The
crude reaction mixture was then filtered and the residue concentrated in

15  vacuo. The residual oil was chromatographed (SiO2, EtOAc 20: hexanes
80) to give the titte compound as a pale brown oil (4.91g, 86%). 60H
(CDCl3, 300K) 7.19-7.05 (5H, m), 4.56 (1H, s), 4.09-4.00 (1H, m), 3.97-
3.89 (1H, m), 2.86 (1H, d, J 14.0Hz), 2.86 (1H, d, J 14.0Hz), 1.30 (3H, t, J
7.1Hz), 1.24 (3H, s). m/z (ES*, 70V) 216.9 (MH™).

C 20

INTERMEDIATE 8

(+/-) 4-Benzyl-3-hydroxy-4—methgl-2-cyv clobuten-1-one
Intermediate 7 (4.5g, 20.9mmol) and hydrochloric acid (6M, 10ml) were

stirred at room temperature for 48h. Filtration of the resutlting slurry and
25 washing of the residue with water (3x15ml) gave the title compound as a

pale brown powder (3.92g, 20.8mmol, 39%). 8H (CDCI3, 300K) 7.03-6.83

(5H, m), 4.24 (1H, s), 2.52 (2H, s), 0.94 (3H, s). m/z (ES+, 70V) 189.1
(MHH).

30 INTERMEDIATE 9




30 room tenperature for 1h. The volatiles were renoved in vacuo and the WO
02/ 068393 72 PCT/ GBO2/ 00206 16 AUG 2005 residue partitioned bet vveen 1 BLADBQU05
(75ml) @slsRbissat ed aqueous NaHCO8 (20ml). The phases vygr ed and
t he aqueous |l ayer re- extracted with Et OAc (3x30nl). The co |ne or gani c
extracts were washed with brine (10m ), dried (Na2SO4) and evaporated in
vacuo to 5 afford an orange solid. Chromatography (Si02; 10% MeOH DCM
afforded the title conpound as a straw gz®ml oured solid (420ng, 60% over two
steps). SH (CDCI3) 10.70 (1H, s), 10.31 (1H, s), 9.44 (1H, d, J 5.6Hz),

8.94 (1 H d 855(1HdJ. 854(2HdJ85Hz)846
(1 H d J 53¢ {N-B ethylagninaleth yDpyriding 7 1 Hz), 4.35 (1 H,

105 Rl oyl ol o, 1
| NTERVEDI ATEPigktMetChdm. 338, 663 (1996)], (8.0g, 67.8mmol) and N N-
of N ?B%cm) ”?%pﬁetpy Rl D atal hﬂééép%”%anﬁ%?r?%‘?ghmgifm%ﬁ“aﬁﬁﬁ& e
0. 80g, d 1,0 0 d 10m
was st rPed SRS ahdaPacie 1 Mon oot AR I AAu o Mt e

d t h d_het 80 d 10%
AR, L e W C N R e
re-extract edqmi tTheEhORftiles( Wet8Mdmovdte ROWAENE dafd ARRI BbERERCAFrBIle Washed
with brine (10nlL), dried (Na2SO4) and evaporated in vacuo to afford a new

col ourl ess oP@rtitionad hriwegn FHMAQ £300rah: ard smter (FPMDEMT her pasksd wesasonabl y

%r :\t,nt - mgg%@’rél?és&;g | ltrcxjé)%ﬁh%ﬁ%%ﬁ%ﬁ%ﬁﬁn@f%gﬂmﬁgﬁg’g‘%I&d?b%r ough
t

stirrCed ccsmbmtedomrfganlclmmractmewetehewmshtedremWasbamerl(m}nt)prdﬁed :
ol 1 d whi ch NSk IrbRisewiBeatbiek: S cpabniijSIgHda8d: EYaREAt iBous.
NaHCCB  (20mfd.,0ThE ARAS SSsoRignyS pRft aitd cBRbJURE 89US U bAfge 'sBrigxt ract ed
(10.1g, 85%). 8H (CDCl3) 8.49 (1H, s), 8.25 (1h, d, J 5.9Hz), 7.29 (1H, d,
J 13.2Hz), 7.09 (1H, d, J 5.9Hz), 5.25 (1H, d, J 13.2Hz) and 2.99 (6H, s);
15 m/z (ES*, 70V) 174 (MH*).

INTERMEDIATE 10
1-Hydroxy-2,7-naphthyridine hydrochloride salt

HCI gas was bubbled through a stirred solution of Intermediate 9 (6.2g,

o 20 3.58mmol) in glacial acetic acid (50ml) and water (0.64ml, 3.55mmol) for
1-2min. The reaction mixture was stirred in a stoppered flask at 40° for

18h. The volatiles were removed in vacuo affording a dark residue, which

was treated with water (3x20ml) and re-evaporated in vacuo. The obtained

dark semi-solid was treated with 40mi warm ethanol, ice-cooled, and the

25 undissolved solid collected by filtration affording the title_ compound as a

green coloured solid (5.2g, 80%) 8H (DMSQ-d6) 12.5 (1H, brs), 9.38 (1H,
s), 8.84 (1H, d, J 7.0Hz), 8.15 (1H, d, J 7.0Hz), 7.89 (1H, br dd, J 7.0,
5.0Hz) and 6.85 (1H, d, J 7.0Hz); m/z (ES*, 70V), 147 (MH™).




30 with Et OAc (2x20nl). The conbi ned organic extracts were washed with
brine (10m ), dried (Na2SO4) and evaporated in vacuo. The obtai ned O{é \%)2005
02/ 068393 §Bosks3§3 AUG 2005 PCT/ GB02/ 00206 was chromat ogr appeft ?’0% ‘96
MeOH DCM) to af}f ord the title conpound as a near col ourl ess ol
62°/c)SH(CDCI3)977(1Hs) 875(1HdJ58Hz)810(1HdJ
5.8Hz), 7.58 (1 H d, J 5.8Hz), 7.29 (2H, d, J 8.4Hz), 7.25 (11-1, d, J
5.9Hz), 7.21 (2H, d, J 8.4Hz), 3.80-3. 705 (1 H, obscured m, 3.72 (3H s),
3.15 (1 H dd, J 13.6, 5.1 Hz), 2.88 (1 H dd, J 13.6, 8. 0OHz) and 0.78 (2H,

br s); mz ( ). I NTERVEDI ATE 14 4- Acet onyl - 3- cyanopyri di ne

C 10 A sol ut FﬁTE M - 1A i-V|C~‘:|:Fcyanopyri dine (49, 33.9mmol) and N N

di met hyl acet drCitorb-at-habhtiegriding5. 49, 40. 6rmol ) in dry DI\/F (20ml) was

stirred at 1300 for,7h. The volatiles were rerm ' fford a
-28anaBran

dark oil whi dRtesgediate et okd-€8an maly sWaRt 'irﬂﬁldnv\)\élg §PEbhed

of f-yel I ow sovEnCataggsmibal 18P et e VoY '§9ﬁwféfis§”e%&%?°%‘iﬂ%a% e
5.2Hz), 7528 a(fﬁbrht a dhrk.olH&hich4w& podired sntoddrsl .caa 8ath 36bled) mnidtlire GEST,
70V) 161 (MH). ERVEDI ATE 15 20 1- &%}grox y-3-met hyl -2, 7- napht hyri di ne

hydr ochl or i déwt%§M§U§M@@a hteghcantaming 2Pas selid iNaHED 3 nﬁmﬁ nedi at e

14 (3. 739, acjal aceti.c a for sever es The
[l ask was. st Elpomil AUSChBrofit TriFiad s phedRt Merd st aRteReab g ure.

The vol ati | egueRiue Ié?@DY@’éxtrﬂct\éanwh GEtUKcﬁl(MEﬁnﬁt Thd ssthBieBdofgalnié. Thi s
was. 25 twice treated with water g rtions) and re-evaporated in vacuo

to dryness, exfmeiunese vashed wih Wﬁoﬁ]ﬁ(ﬂml cHinth a8 d) indhevamswated
entifj edb rod ct rk tra ol oure ol i
Qe 5D b 1 ety 6 GlraBT oS leyorbbBung A B eyElw sofly (o s gy g o
(CDCI3) 9.45 (1H, s), 8.81 (1H, d, J 5.7Hz), 8.47 (1H, d, J 5.7Hz), 7.66
(1H. d, J 5.7Hz) and 7.60 (1H, d,J 5.7Hz); m/z (ES*, 70V) 165 and 167

(M),

15 INTERMEDIATE 12
Ethyl (2 8)-2-amino-3-[4-(2.7-naphthyridin-1-viamino)pheny!]

propanoate
A solution of ethyl-(5)-3-[4-aminophenyl]-2-[t-butoxycarbonylamino]

propanoate (638mg, 2.07mmol) and fntermediate 11 (310mg, 1.88mmol)

20 in ethoxyethanol (2ml) was stirred at 120° for 15 min and at 100" for 1h
| under nitrogen, The volatiles were removed in vacuo and the dark residue
partitioned between EtOAc (70ml) and saturated aqueous NaHCO3

(10ml). The phases were separated and the aqueous layer re-extracted

with EtOAc (2x30ml). The combined organic extracts were washed with

25 brine (10ml), dried (Na2S0O4) and evaporated in vacuo to afford a dark
foam. Chromatography (SiO2; 5 to 10% MeOH/DCM) afforded a mixture

of ethyl-(S)-3-[4-(2,7-naphthyridin-1-ylamino)phenyi]-2-{(t-butoxycarbonyt)

amino]propanoate and some of the title compound (730mg). This mixture

was treated with a solution of trifluoroacetic acid (5ml) and DCM (5ml) at

30 room temperature for 1h. The voiatiles were removed in vacuo and the



6.5Hz), 6.67 (1H,s) and 2.38 (3H, s); mz (ES+ 70V) 161 (MH). Used 30

w thout further purification. WO 02/068393 74 PCT/ CB02/ 00206 16 AUG 2005

| NTERVER @\ 6931 - Chl or o- 3- et hyl - 2, 7- napht hyri di ne | nt epeRdiga 6o, g,? 1 8.A§ 005
was treated wi th phosphorus oxychloride (50m) at 5 130 for 3h, affording a
dark solution. The volatiles were renoved in vacuo and the obtained dark

oi| extracted with Et20 (100m ). Saturated aqueous NaHCO3 (ice cold;

cont ai ning 10g additional solid NaHC03) s poured (with CARE!) onto the
crude product with swirling and ice-bath cooling. After thorough shaking,

addition Et2 ng.t he phases
separ at ed. Tgeélgtg%eé Q%g?%‘ggég eEE racf(ggm&l &ﬁd E%gﬁ?&excgoﬁ%g%ﬁ t he
conbi ned et héladT Ogx(20ad). sThmghadewwmebsepwate(cQanﬁ)thechqmt(sl\mggm@ and
evaporated in vacuo to afford an orange solid 6g) . Chromat ogr aphy

(silica; YOW&E\;f@(@ﬂHéWéh@@@@%@tm» Tifef @paatanad n@fgémﬁfbl%ﬁf@% pretrict

bs awn te sopRYBRIRGY Shidl PO, BrisabifiodOat dnfov %@&% )Vt L
s), 8.73 41 HifofH dn> e doliRP Chrb#na% r& y8|r8 7 A%( Nébr—? cﬁ\ﬁe 2,69
(3H, s): mz (ES+, 70V) 179 and 181 ? 50” | NTERVEDI ATE- 17 Et hy

(25% ﬁ [(éI eraﬂbtcfmmritb@rmhl)mmdoas31—$t4a\fv(c§ﬁmmﬁhy$dli§t @20mg, ?oz.,l over

1
??Entg,y%bnh”mo%%?&&&ﬂ&aﬁi B 7018055, 18 S ik oot S %608 )10 kmstia)r red 1 or
othyi (5 s BBEH o Phzh B B8 Ho bt o Zeal Bl M3t o) (8481 o

14 Omol ) V\B(ﬁﬂadidfﬂa-m visa (renet, UB5HizX 4188 (SH| g 807 8HZE Q. :B@gna 3. The
tiles vverer moved, in vacuQ to affordayellowgg}a%ge sol i This

ted 1t h6& c4(1-02‘5?rhl)bf e R 1H.«ddobil 8@, Sz étipAdadd 3. 5,0I I ect ed
oy 1118105001 F4 28 URE P! S7S(E8+ I} b uRApond o5

INTERMEDIATE 13

Methyl (25)-2-amino3-[4-(2,7-naphthyridin-1-yloxy)phenyllpropanocate
15 A mixture of N-(BOC)-(S)-tyrosine methyl ester (1.71g, 5.80 mmol)

potassium carbonate (0.80g, 5.80mmol) and Intermediate 11 (1.0g,

6.08mmoal) in dry DMF (10mli) was stirred at room temperature for 18h,

and at 40° for 18h. The DMF was removed in vacuo and the residue

partitioned between EtOAc (80ml) and 10% agqueous Na2CO3 (20ml). The

20 phases were separated and the aqueous layer re-extracted with EtOAC

C (2x20mi). The combined organic extracts were washed with brine (10ml),
dried (Na2S04) and evaporated in vacuo to afford a new colourless oil.
Chromatography (silica; 2.5% MeOH/DCM) afforded reasonably pure N-t-
butoxycarbonyl protected title compound (1.75g, 71%). This material was

25 dissolved in EtOAc (40ml) and HCI gas was bubbled through the stirred

“ solution for 1min. then the mixture was stirred for an additional 0.5h. The

volatiles were removed in vacuo affording a yellow solid which was
partitioned between EtOAc (80mil) and saturated aqueous NaHCO3
(20ml). The phases were separated and the aqueous layer re-extracted
30 with EtOAc (2x20ml). The combined organic extracts were washed with
brine (10ml), dried (Na2S0O4) and evaporated in vacuo. The obtained oil



30 a yellow solid (4.96g, 73%. SH (CDCI3) 10.44 (1 H, br s), 10.33 (1 H, br
s), WD 02/068393 PCT/ GB02/ 00206 16 AUG 2005 75 8.60 (1H, d, J 6.5Hz), 1% A5 2005
(1H, d, Wwdvrakeses 7.85 (2H, d, J 8.5Hz), 7.28 (11-1, d, %C&/@ﬁ@oez% 23 (2H,
d, J 8.5Hz), 7.16 (1 H, s), 4.19-4.01 (1 H, m), 4.08 (21-11, q, J Hz) ,
2.97 (1 H dd, J 13.8, 5.4 Hz), 2.86 (1 H, dd, J 13.8, 100Hz) 250(3H
s), 1.34 (9H, s) and 1.15 (3H, t, J 7. O—|z% mz (ES+, 5 70V) 451 (MH).

| NTERMVEDI ATE 18 Et hyl - (2S) - 2- ami no- 3- {4 (3-net hyl f 2, 71napht hyri di
n-1-vl)am nol phenvl}propanoate C 10 HCl gas was bubbl ed through a stirred
sol ution of |gphsr ERtdARRGHPHE B0 ; 162 MIMEQHIDCMY- 261 maftoNit @he 3QIEN
stirring at anbient terrperature the volatiles were renoved in vacdo "
affording a yedrpoupdwsdes nedhicsiovaess oilgatssy, W20h) SHH(ORCRY Sr¢oHs sNaHCO3
(30nl) then extracted with EtQAc (100m, and 3x50mil The conbi ned organic
extracts wer eBWastidt d,5J\5|8th)br8| ‘r(é('(fﬂlom)jSBHZédUSIﬁa $dl4£) drid8deppheat ed i n

vacuo affordi the e S H
(CDCI 3) 9. 25 #82‘ )53C %ﬂﬂq 3 33@"%&13%7(3%& ‘?21(1138 gﬁzbjggﬁi}?g 7.35
(1 H d %5 @W)obszuaédn{lslﬁz (m&adaas(m B4, (243 605 ng é*dB)UHS(ﬂjl (1L H
s)412(2Hq,J72Hz 3.65 (1H dd, J 7.8, 5.2Hz) 02 (1H' dd, J
13. 7, 5.2Hz),dJ 23%) 8 0Hz) alntj 0J782(2I—I,3)r7s ); M/BHES T, 20MB328KMHEY), 1. 56 (2H br s)
and 1.21 (3H, t, J 7.2Hz); mz (ES+ 70V) 351 (M#). | NTERVEDI ATE 19 Et hyl
(2S)-2-f(tert-butoxycarbonyl)am nol-3-{4-f(3- 25

met hyl [ 2, 71naphtesimebiaTe y4 | oxvl phenyl | propanoate A mi xture of

N-t-butyl oxycarbonyl-(S)-tyrosi ne ethyl ester (14.5g, 46.9mvpl), caesium
car bonat e (149_{M}_mmﬂ2ngternedl ate 9 (7.0g, 39.2mmol) in dry DW

i 1 200 5B 1 BF U BRRGF-Vafiabtiniof gy oSt Bpkpor it od® bher

hi gh vacuum a@%éthﬁlab@@nﬁid@ aafethyBe oIR8 Rb{2in ABPEINR (20ml)
Et OAc/ Hexane) whi ch afforded the

“was stirred at 130° for 7h. The volatiles were removed in vacuo to afford a
dark oil which solidified on standing. This material was chromatographed
(SiO2; 50% EtOAc/Hexane - 100% EtOAc) affording the title compound as

15  an off-yellow solid (3.73g, 69%). 8H (CDCI3) 8.87 (1H, s), 8.74 (1H, d, J

5.2Hz), 7.28 (1H, d, J 5,2Hz), 4.00 (2H, s) and 2.36 (3H, s); m/z (EST,
70V) 161 (MH+).

INTERMEDIATE 15

c 20 1-Hydroxy-3-methyl-2,7-naphthyridine hydrochloride
HCl gas was bubbled through a stirred solution of Intermediate 14 (3.73g,

23.3mmol) in glacial acetic acid (40ml) for several minutes. The flask was
stoppered and reaction stirred for 18h at ambient temperature. The
volatiles were removed i vacuo affording a straw-coloured solid. This was.
25 twice treated with water (30ml portions) and re-evaporated in vacuo to
dryness, affording the tfitle compound (contaminated with -~25%
unidentified by-product) as a dark straw coloured solid (4.1g). 6H (DMSO-

d®) 12.46 (1H, br s), 9.32 (1H, s), 8.71 (1H, d, J 6.5Hz), 7.98 (1H, d, J

6.5Hz), 6.67 (1H,s) and 2.38 (3H, s); m/z (ES*, 70V) 161 (MHt). Used
30 without further purification.



WO 02/ 068393 PCT/ G802/ 00206 16 AUG 2005 76 title conpound as a viscous,
strawcol oured oil (16.2g, 77% SH (CDCI3) 9.56 (1H, s), 8.58 (1H, d

5.8Hz), wo3Dokshbs d, J 5.8Hz), 7.15-7.10 (41-1, m, 7.00pcEdB0Sho2d} b@AHEQUBS
(1H, M, 4.54-4.46 (1H, m, 4.09 (2H, q, J 7.11-1z), 3.10-2.99 (2H, M, 2.36
(3H, s), 1.34 (9H, s) and 1.15 (3H, t, J 5 7.1 Hz); mz (ES+, 70V) 452
(M) . I NTERMEDI ATE 20 Et hyl

(2S)-2-am no-3-{4-f(3-net hyl f2, 71napht hyr| di n-1-vl)oxyl phenyl|l propanocate C
10 HCl gas was bubbl ed through a stirred solution of Internediate 19 (16Q)

in EtOAc (300nml) until a persistent fine white precipitate fornmed

(-2m nutes). After stirring for 0.5h the volatiles were renoved in vacuo.

The obt ai ned ! T i tioned between Et OAc (250ntl) and saturated
aqueous  NaHCCB p C ) z 10,_: The phases were separated and
15 the aqueous—t=e - Ac (5xSOn1). The conbined organic
extracts werelnmmnnbtw tsh(abﬁgy\e«a{sheé‘éthd wllth pHobpazsid nd@th £Ad In
vacuo to afford an oil. Chromatography (Si02; 100% C 10% Et OAc)

af f or ded She 130°Ifor Bopaidortihgia dark ssitdios. She vo(alilesig/erswmov% invaeLd) 9.71

711 (1H_s) .angl 05 pbtainest aqriodis actad D 7 oG Saydaed agireouy 5
o ) and 1 S0 b g8 chfinhg oAt so Nayindiy wis Rigted ety are

21 1-Chloro (amﬁ CAE!MYNtgitRe crmdw&bawt Rithr- Qanmgwnddid@bétﬁ@@&)n

[ prepared according to the nethod of Sakanpbto . et al Chem Pharm Bul | .
33 626 (198418r thesough ﬁh@tﬂlngvmaﬂﬁltlpﬁo'éﬁﬂ%r(%%')owérﬁdﬂeiddéhQ 1Ot Yreate- 1102

| | 30 d d_th d
ca Fui 10 Sheed: Sete aens ho v b 1R 4643Rs ler Rk Tl 2005

wnth Et20 (2x80ml) and the combined ethereal extracts washed with brme
(20ml), dried (NapS04) and evaporated in vacuo to afford an orange solid
(3.69). Chromatography (silica; 70% EtOAc/Hexane-100% EtOAc)
afforded a more-polar by-product (3-methyl-1H-pyrano[3,4-c]pyridin-1-one,
15 (0.7g) and the title compound as a white solid (2.82g, 79% from
intermediate 14) 6H (CDCI3) 9.66 (1H, s), 8.73 (1H, d, J 5.8Hz), 7.56 (1H,

d, J 5.8Hz), 7.40 (1H, s} and 2,69 (3H, s); m/z (ES+, 70V) 179 and 181
(MHH).

20 INTERMEDIATE 17
- Ethyl (25)-2-[(tert-butoxycarbonyl}aminol-3-{4-[(3-methyI{2,7-
naphthyridin-1-ylamino]phenyllpropanoate hydrochloride

Acetylchloride (55mg, 50mi, 0.70mmol) was added to absolute ethanol
(25ml} and stirred for one minute. Intermediate 16 (2.50g, 14.0mmol) and
25 ethyl-(S)-3-[4-aminophenyl]-2-{tert-butyloxycarbonyllpropanoate  (4.31g,
14.0mmol) were added and the reaction mixture stirred at 60° for 2.75h.
The volatiles were removed in vacuo to afford a yellow-orange solid. This
was treated with EtOAc (~25ml), warmed, re-cooled and the precipitate
collected by filtration, with EtoO washing, affording the title compound as

30 a yellow solid (4.96g, 73%). §H (CDCI3) 10.44 (1H, br s), 10.33 (1H, br s),



with water (to -25nml), solid NaHCO3 was added to effect neutralisation and
the product extracted into Et OAc (2x80m ). The conbi ned organic extracts
were drige dMised) . evaporated in vacuo, and the crude pepegSseozes 18 AUG 2005
chromat ographed (Si O2; EtOAc) affording the title corrpound as g sFi ghtly
yel l ow solid (420ny, 68% . 5H (CDCI3) 9.35 (1H, s), 8.82 (1H, d, J 5.9Hz),
8.48 (1H, d, J 5.6Hz), 8.00 (1H, d, J 5.9Hz), 7.74 (1H, d, J 5.6Hz); Mz
(ES+, 70V) 165 and 167 (M). | NTERVEDI ATE 22 C 10 Et hyl
(2S)-2-f(tert-butoxycarbonyl)am nol 3-f4-([2, 6] napht hyri di n-1
yl ani no) phenyg kpr Wr@aj %[\Er?i)hle' 00 (1H, d, J65Hz; 7.85 (]2H d, J 8.5Hz), Ze%%

ny,

(S)-3-(4- am nopheny but yI'oxycarbonyl)am no propanoate
1. 95mmol ), | niiét, ndadJ &@42)1 N 3302Y, d2 J18:5hz),) 7 died(1bi,PEA 4.12-AdNy (187 81),

cevoral )hohr”s‘?O?h@?C el PO\ SR (B B Db b 2 BR Py Hod 1R
saturat ed aqug® 55\!35??%5?1 3%@%‘ ga%ﬁa Mﬁgﬁg}pqparam alqldzt(Q§+aqueous

| ayer re- extracte I ned organ 'cTex cts were
washed witsh brgwmesd{ @oiH), dri ed (I\/gSO4) and evaporated in vacua to afford a
dark oil. Chromat ography (Si 02; 3% 20 MeOH DCM gave the title conpound as a
dull orange foam (360ng, 42%. 8H (CDCI3) 9.19 (11-1, s), 8.67 (1H d, J
5.9Hz), 8'24%':@(%% , 7.66 (1 H d, J 5.9Hz), 7.65 (2H, d, J
8.5Hz), 7.21 ), 7.16 (2H, d, J 8.5Hz), 7.15 (1 H, obscured
s), 5.05-4. 975%@23@%"6&3 45((3-thattyl inbjz) . 3.17-3.04
(2H, m, 1.4 S

(MNa+), 437 (RBeYI)DIGIRIMGEIEATE 23 Et hy! V) 459
2o ol AT N b eh‘?‘mk%ge,%%%&);‘??{ S 8%

a sol uti-on of10. Qn‘fmulfprfoaCBQrmn adfdr 30roind 3tirsing ACKh(Hiem Yeraperasitider freg at RT

for 2h. The volatiles we
volatEIes were removed in vacuo affording a yellow powder. This was

treated with saturated aqueous NaHCO3 (30ml) then extracted with
EtOAc (100ml, and 3x50ml). The combined organic extracts were washed
15  with brine (10ml), dried (Na2SO4) and evaporated ih vacuo affording the
title compound as a yellow solid (3.56, 100%). dH (CDCl3} 9.25 (1H, s),

8.50 (1H, d, J 5.6Hz), 7.66 (2H, d, J 8.4Hz), 7.35 (1H, d, J 5.6Hz), 7.34
(1H, masked s), 7.14 (2H, d, J 8.4Hz), 6.81 (1H, s), 4.12 (2H, q, J 7.2Hz),
3.65 (1H, dd, J 7.8, 5.2Hz), 3.02 (1H, dd, J 13.7, 5.2Hz), 2.80 (1H, dd, J
20 13.7, 7.8Hz), 2.48 (3H, s), 1.56 (2H, br s) and 1.21 (BH, t, J 7.2Hz);, m/z

© (ES+, 70V) 351 (MHH+).

INTERMEDIATE 19
Ethyl (25)-2-[(tert-butoxycarbonyl)lamino}-3-{4-[(3-
25 methyl[2,7]naphthyridin-1-ylJoxylphenyl}propanoate

A mixture of N-t-butyloxycarbonyl-(S)-tyrosine ethyl ester (14.5g,
46.9mmol), caesium carbonate (14.05g, 43.1mmol) and Intermediate 9
(7.0g, 39.2mmol) in dry DMF (60ml) was stirred at room temperature for
48h. The reaction was diluted with Et2O (150ml) and filtered off. The
30 filtrate was evaporated under high vacuum and the residue was
chromatographed (SiO2; 40%-60% EtOAc/Hexane) which afforded the



renmoved in vacuo and the residue was partitioned between Et OAc (80m) and
satur at ed aqueous NaHCO3 (30nml). The phases were separated and 5 the aqueous
| ayer rev@xdigeasdzed with Et OAc (3x30nl). The conbi ned OrQ?@h@;B@%/Bng&WﬁWB%OS
dried (MgS™4) and evaporated in vacuo to afford the title conmpound as a
dark orange viscous oil (280ng, 100%. 5H (CDCI3) 9.18 (11-1, s), 8.66
(11-1, d, J 5.9Hz), 8.22 (11-1, d, J 5.8Hz), 7.67 (1HdJ59Hz) 7. 64
(2H, d, J 8.5Hz), 7.22 (2H, d, J85Hz)767 19 (1H, d, C 10 J 5.8Hz), 4.20
(2Hq,J71Hz)373(1Hdd J 7.9, 51Hz)310(1Hde13.6,'

5, 2re)s 2 Sl aha gl b fystoft ki bl by gy, 1799 iEriory 72
(28) 2 (t - bubosey ean bl 3817 ROk, 3-5 BHZ) 27 Bonernt Gy Isctmz)l 7.15-7.10 (4H

yl oxy) phenyl I propanoate To N-(t-but onycar bonyl% SJ'? rosi ne nethyl ester
(1.42g, 4.82m0l700(1HIrs), BMVBOA M ()| Hua, dcfered -4t nﬁﬂ;/aﬂ@gz(tﬂ(lﬂq?%g

i 45 unbier 3018 rol0Z AR e QB%F%SSeSaporQ B ehd 1330 o e

(3x) Cw reed evaporated in vacuo. The residue was
chr omat ograph\éﬁq?'s%g(E% ?ggfgééﬁ) Eﬁgﬁé/isohexane) to afford the title
conpound as white foam(1.61 g, 82%. 5H (CDCI3) 9.29 (1 H, s), 8.76 (1 H,

d, J 5.74H2) 8 d. J 5.74Hz), 8.11 (L H d, J 5. 8Hz), 7.43 (1 H, d,
J 25 5.8Hz),§-—-§é}ﬂéé£t§£-| (]} rr) 5.03 (1 H br s), 4.61 (1 H brs), 3.75
(3H, s), Bﬁh . &1%% : ﬁﬁ Q I

| NTERVEDI ATE 53 79 1 6

AU6 2005 Pm_ M 06 A sol utlon of 3, 5 di chI oropyr| d| ne (5. 00g,
SO g kAL e BOSSsh b St bR sRe AR S 4ES) rom,
(4.10g, 5. 7mEtOAc (300mi) until a persistent fine white precipitate formed (~2minutes).
After stirring for 0.5h the volatiles were removed in vacuo. The obtained
solid was partitioned between EtOAc (250ml) and saturated aqueous
NaHCOg3 (80ml plus 5g solid NaHCO3). The phases were separated and
15 the aqueous layer re-extracted with EtOAc (5x50ml). The combined
organic extracts were washed with brine (10ml), dried (Na2504) and
evaporated in vacuo to afford an oil. Chrorriatography (SiO02; 100%
EtOAC-10% EtOH/EtOAc) afforded the title compound as a viscous oil
(11.1g, 89%). 8H (CDCl3) 9.71 (1H, s), 8.70 (1H, d, J 5.Hz), 7.50 (1H, d, J
20 5.8Hz), 7.31-7.28 (4H,m), 7.11 (1H, s), 4.23 (2H, q, J 7.1Hz), 3.79-3.72

C (1H, m), 3.14 (1H, dd, J 14.1, 5.4Hz), 2.94 (1H, dd, J 14.1, 7.8Hz), 2.47
(3H, s), 1.75-1.50 (2H, br s) and 1.30 (3H, t, J 7.1Hz); m/z (ES*, 70V) 352
(MH).

25 INTERMEDIATE 21
1-Chiloro-2,6-naphthyridine

1-Hydroxy-2,6-naphthyridine (550mg) [prepared according to the method
of Sakamoto, T. ef al Chem. Pharm. Bull. 33, 626, (1985)] was stirred

with phosphorous oxychioride (10ml} at 110° for 5h. The volatiles were

30 removed in vacuo and the residue treated carefuily with ice. After diluting



40.6mmol )] in THE (25ml) at -78 under nitrogen, to give a yellow brown 5
slurry. The reaction was stirred for 30mn at -78 then CO2 gas was bubbl ed

t hrough ) §¥g383 clear brown solution that slowy gave a PC%@%&Z?&UE@&I el 6 Aub 2005
I

warnmed to RT over 2h, then quenched with water (20m ) and par I Oned

bet ween Et 20 (100m ) and 1M NaCH (100m ). The aqueous |ayer was separated
and acidified to pH 1 with concentrated h);drochl oric C 10 acid and then
extracted with 10% MeOH i n DCM (100m x3) 7“The combi ned organic | ayers were
dried (MgS™) and the solvent renoved under vacuumto give a brown solid

t hat i f ta j \ 0l th

Tl e conpountt Howalet i LRBMIE SHaNaLEEs, Wartdadts aifLb M Ash LY ).
5C (DVBO-d6) 16d.the drbbuét extactedlino E@G\d&ﬂ&ﬂlﬁﬁ%ﬁé&iﬁnﬁeﬁt danic
(2S)-2-f(tert-butoxycarbonyl)am nol -3-14-[(3,5-

di chl or oi soni estragley Mesai Hoe8hegP§Pel.opaapatated 2t xagugr rgndbithensrugemound

A I o oo R Y B
4h. T i_on; i i
(Dxsom) | 13 oPumiolfty (BRI l20md seE M B AT 0R, a2 i
purification. d,A(JtSS).%P%z}),O@ABf 18, W1 s 6BHB; §DPPIH, d, J 5.9Hz), 7.74 (1H. d. J .

2 Ct-"but I 8 25m§IJ) in

am nophenyl ) - xycar bonyl' am no) propionate (130.8g, 0.4

DCM (800ml) wassiHohed (ES+0 76U 166 eatebMiMIH+NWM (56. O, 0.51nmol), stirred
for 5 mnutes and then a solution of the acid chloride (98.38, 0.468npl) in
DCM (200mL) was added dropw se keeping the reaction tenperature below 5 .

The reaction ‘ﬂ@?EﬁW(éﬁ é b 1h, quenched with 30 NaHCO3 sol ution (500m),
t hg=.0Or gani c Iay-a—:e-p'a@-eg—, washed with 1 6 AUG 2005 WD 02/068393
PGLL GB02/ 0020 &R (3HQAR terdibutoryc 4 byl )amihe3-f44([2,6reaphithgeidin-fon (500mid)

and NaHCO3 solutjon (500nm), dried (MgSO4) and concentrated Iin vacuo to
give a yello ystal |l i sed (Et QAc/ hexane) to give the

title - Ethyl (S)-3-(4—ah1inophenyl)-2-[N-(t-butyloxycarbonyl)amino]propanoate
(600mg, 1.25mmol), intermediate 21 (350mg, 2.13mmol) and DIPEA

el

(276mg, 372w, 2.13mmol) in 2-ethoxyethanol (0.5ml) were stirred at 130°

15 under N2 for several hours. The reaction was partitioned between EtOAc
(70ml) and saturated aqueous NaHCOg3 (30ml). The phases were

-separated and the aqueous layer re-extracted with EtOAc (3x30ml). The
- combined organic extracts were washed with brine (10ml), dried (MgSQO4)

and evaporated in vacuo to afford a dark oil. Chromatography (SiO2; 3%

o 20 MeOH/DCM) gave the title compound as a dull orange foam (360mg,
42%). 6H (CDCI3) 9.19 (1H, s), 8.67 (1H, d, J 5.9Hz), 8.24 (1H, d, J

5.8Hz), 7.66 (1H, d, J 5.9Hz), 7.65 (2H, d, J 8.5Hz), 7.21 (1H, d, J 5.8Hz), _
7.16 (2H, d, J B.5Hz}, 7.15 (1H, obscured s), 5.05-4.97 (1H, m}), 4.60-4.51
(1H, m), 4.19 (2H, g, J 7.1Hz), 3.17-3.04 (2H, m), 1.44 (9H. s), 1.27 (3H, t,

25  J7.1Hz); m/z (ES+, 70V) 459 (MNa*t), 437 (MH+).

INTERMEDIATE 23
Ethyl (2 S)-2-amino-3-{4-([2,6]naphthyridin-1-ylamino)phenyl]
propanoate '




conpound, (140g, 69% . SH (DvsO d6), 8.8 (2H, s), .7.55 (2H, d, J 5185%@005
7.23 (2H, d, J 8.5Hz), 4.0 (3H, m, 3.4 (2H, b 's), 2.9 (1H m, 2.8 (1 H

m, 1.3 48k 1.25 (3H, t); mz (ES+, 70V) 504 (M\a+). N}Eﬁgg@ TE 27
Et hyl (2839-02/963%91?%0- 3-{4-1(3.5-dichl oroi soni cotinoyl)am nolPb C1l 2o

phenyl } propanoat e hydrochl oride A solution of the conpound of Internediate
26 (70g, 0.146nol) in EtQAc (500m) and 1,4-dioxan (50m) was treated with
a solution of HO in EtOAc (500m, 3M,”®and stirred at room tenperature for
4h. The reaction was concentrated in vacuo to give a yellow solid which was
triturated w t Lk d ( {dresefBillok ineLd:ne title
conpound (59.‘%‘%fﬁb§%} @2543%?%%{}%%?@%%&%%%%9%5?%8 700(%—%&?56)?&'5. 55
(2H, d, J 8.4Han)) and2BCMRH10dhl) angl shred at BT (fBH,2m) The. tolafiid, were 1. 10
(3H m; mz (ES+, . .70V) 382 ( .. O 20 | NTERVEDI ATE, 28

S Et hoxy - 7- oASVEYiA VEEHB st B Tesistis WS AT o PEARGPD EOAGETC aci d
.(14.7g, 0. 1hnpodatupiied BMGebOs NHNCOR (39FM. (1159 phhsiasyéreoss yse with
oxal yl chl ori (?e (191eq, %?Qrﬁl, 0.(1)?n(ol ). Afte?gh}l1 h the reapéh??fgld)fanm;(ture

was conceﬁ; r aﬁada@m?mmanob-bhﬁaéﬁdr mtrdtﬁtlodﬁdg u(rS]rcxszl()wa}a thbuk:e?bri?éf) Et 20
200mL nd t r. tin recjpitat r iltration. T iltrat
Cms trhat od WHHE R uRYF B PGsEY T GVAAIAtROHD. WG (0 2sd Lam )
foll dd ] ith tri ' 5m ., .0. 1 h t

CCi ot or T Yiiecbhooupi*h A AARC or il gkl BlL (TG 1 00FA" A,

fol lowed by ¢ODOEY 9Py, S0 866 @3H, ¥, U By, fae.zz[%ﬂ)z, (%gys.s#na 7 ghe

compound as ‘a pale yellow oil WO 02/068393 81 1 6 Al PCT/'GB02/ 00206
(12.1g, 59% (18Hd( £BCARZ), F0BK|2H, 85J B15Hz)s 7,22 (249, (24,8.6Hz), 7719H2H, &3. 89-

68 ?m)m) g 5883, %30 (285, %18 AN, e, 7.0t ), T fo (RS T SV
13.6, 5.2Hz), 2.87 (1H, dd, J 13.6, 7.9Hz), 1.70 (3H, br s), 1.28 (3H, t,
7.1Hz); m/z (ES+, 70V) 337 (MH*).

INTERMEDIATE 24

15 Methyl (28)-2-(t-butoxycarbonyllamino]-3-[4-([2.6 Inaphthyridin-1-
yloxy)phenyllpropanoate
To N-(t-butyloxycarbonyl)-(S)-tyrosine methyl ester (1.42g, 4.82mmol) in
dry DMF (10ml) was added Intermediate 21 (0.79g, 4.82mmol) and

cesium carbonate (1.65g, 5.06 mmot) and the reaction stirred at 45° under
20 Np for 2 days. The DMF was evaporated, EtOAc added and washed (3x)

C with water, dried (MgSO4), and evaporated in vacuo. The residue was
chromatographed (SiO2; 40 to 100% EtOAc/isohexane) to afford the title
compound as white foam (1.61g, 82%). 6H (CDCI3) 9.29 (1H, s), 8.76 (1H,

d, J 5.74Hz), 8.17 (1H, d, J 5.74Hz), 8.11 (1H, d, J 5.8Hz), 7.43 (1H, d, J
25 5.8Hz), 7.22-7.18 (3H, m), 5.03 (1H, br s), 4.61 (1H, br s), 3.75 (3H, s),

3.15-3.05 (2H, m), 1.44 (9H, s); m/z (ES+, 70V) MH*+ 424.

INTERMEDIATE 25
3.5-Dichloropyridine-4-carboxylic acid




5 | NTERMEDI ATE 29 7- Oxaspirof 3. 51nonane-1, 3-dione |Internedi ate 28 (12. 19,
0. 67npl) and 2M hydrochloric acid (26nl) were stirred vigorously f gms

room t emgerpdiogées The resulting solution was concentrat e(ilctrwghmﬁ,%
the residual slurry was washed with Et20 C 10 (25ml) to give the t|tIe

conpound as an off-white powder (8.93g, 0.062npl). SH (DMSO d6, 300K) 4.80
(2H, s), 3.78 (4H, t, J 5.5Hz), 2.62 (4Yt J 5.5Hz); mz (ES+, 70V) 154.9
(M) . | NTERVEDI ATE 30 15 3- Et hoxyspi ro[ 37 6] decan- 1-one. A sol ution of

cycl oheptyl carbonyl chloride (10.0g, 0.062mpl) and ethoxyacetyl ene (40% w

sol ution in hgxgsasen &f0Ys- cﬂcﬂé?dmﬂndurﬂez(é bOQ”SB@n@ﬁw'@;Y)' RI ITeiF (25Ah) waes

treated dropwise with triethylamne 0.1 4no and the reaction

stirred for 5added rteom selpfiena@iutBA FFQMQ@%QQHV%CD@JQO (2.5M eutian dn of t he

TR el D £k OB AP ML el B0, "SEARE) 93
3999, 479 Ulaffermbonfthshy 1o ghor gh 38 5785 o 7,

(ES+, 70V)5 194ufhy( Mtie) reddtidriNWaisVERréd Hod BOnSAI ép[?s%]tﬁ@‘iamggigﬁs%hgne
Internediate 30 (8.5g, 0.044npl) and 2M hydrochloric acid (3 ) was

stirred vi gorbublbledf throddgh to gienm tdepehnowne solllienr ésall slavdy shave yawas 30
extracted with Et (3x100 ~lhe e cts co nd_co r at

02/ 068393 PCTR* O@&bz‘dé”‘i%&&@@é@d%’ éb ﬁ?wa%%rgc?*eéﬁw“ﬁhvga%eé%ﬁmﬁ @D oI i d
was recrystatpagitdnkd cuatﬂe@h el CE{ T Im) ancg'l NE NalDH t(H bbmlpomwagije@és an
off-white powder (7.1g, 0.043n0Dl1l, 95%. (DVBO d6, 300K) 4.58 (2H, s)

1.75-1.29 (12IHyenyvasn§ema(rE&d aﬁ@‘apld]fm:l )] pHM—HA)lth éoncentrated hydrochloric
C 10 acid and then extracted with 10% MeOH in DCM (100mix3). The
combined organic layers were dried (MgS04) and the solvent removed
under vacuum to give a brown solid that was recrystallised from ethanol
and dried under vacuum to give the title compound as pinkish cfystals
(2.63g, 41%). 6H (DMSO-db) 8.74 (2H, s). 8C (DMSO0-dB) 163.5, 147.7,

15 141.0,126.7.

INTERMEDIATE 26
Ethyl (25)-2-{(tert-butoxycarbonyh)amino}-3-{4-[(3,5-
dichloroisonicotinoyllaminolphenyl}lpropanoate
20 A slurry of the compound of intermediate 25 (51.2g, 0.267mol) in DCM
o (195ml) and thionyl chloride (195ml, 2.67mol) was treated with DMF (5
drops) and heated to reflux for 4h. The reaction was concentrated in

vacuo and azeotroped with toluene (2x50ml) to give a yellow solid which
was used without further purification. A solution of ethyl-(5)-3-(4-
25  aminophenyl)-2-(t-butoxycarbonyi amino)propionate (130.8g, 0.425mol) in
DCM (800mi) was cooled to 0° and treated with NMM (56.0m!, 0.51mol),
stirred for 5 minutes and then a solution of the acid chiloride (98.3g,
0.488mol) in DCM (200mi) was added dropwise keeping the reaction

temperature below 5°. The reaction was stirred for 1h, quenched with
30 NaHCO3 solution {500ml), the organic layer separated, washed with



| NTERVEDI ATE 32 7- Acetyl 3- et hoxy-7-azaspiro [3.5] non-2-en-1-one. A sgl HE %1
of 1-acetyl piperidine-4-carbonyl chloride (5.0g, 26.4mmol) and A 0
et hoxya 4.0g, 55.5mmmol) in THE (60nml) was treate C 10

W th trﬁg{)ﬁ%@%ﬁ?ﬁe (7.6mL, 55.0mml). The resulting sl urrg a/as stO;ﬁ?)red

room tenperature for 5d prior to filtration and concentration of the
filtrate in vacuo. Chromatography (S102, 100% Et QAc to 95:5 Et OAc: MeOH)
gave the title conpound as a white powdeﬁ}O (3.97g, 17.8mmol, 67%. Srl

(CDC13 300K) 4.79 (1 H, s), 4.17 (2H, q, J 7.1 Hz) 387381(1H :

25 32 (Sl o b T b s R 3,10

7- Acetyl - 7- amwmi@ocﬁhnoreﬁw @MéS@cﬂn@n@%dﬂﬁeﬁﬁm ahevacud 90§8e §: 31
mol ) and hydrochl oric aci d (2 nml) were C stirred at roomtenperature

for 4h. Concemiloat sokd oﬁhlchewaestddrymglhsed alfztOdal/bexagte)sto @ivenrthien tittgc uo
gave the title conpound as Eal e brown vvateé' sol ubl e powder (535ngy

0. 027mml , 8T@MPadnd, ((F_lSDg ).184 . OMBR-C) 28.8 NRERVEDI APE $2H, d J

3- Et hoxy- ] r 4- et

cycl ohexa ecarg‘q g%p%%?% geg?él]ééﬁ %é @E(‘]rgn))\'/\%;?ﬁ& ﬁ’ g’y%ﬁ%?%e (2h85g,

0. 10nol) acc | fiy. | t Q9L ¥ the title

conpound as aaﬁaggfg% Wﬁﬂ %S(TSI-Pt @g?l somervs 504 @Apgl £ e yell ow oil

(7.2g9, 34.4mmol, 65% . SH (CDC13, 300K) 4.81-4.79 (1H s), 4.22-4.20 (2H q,

17.1 Hz), B.Mﬁémo 3.31-3.22 WD 02/068393 83 1 6 AUG 2005

PCT/ GBC2/ 011 704-1.56 (8H, 1), 1.44-1.43 (3H 1. J 7.1Hz): niz

(ES+, 70V)  FhthyP(ddys: m iht: SHicRforaisenBblinoyl)amino

oxyspiro(3.5

é 10 phenvl}propanoate hydrochloride

A solution of the compound of Intermediate 26 (70g, 0.146mol) in EtOAc
(500ml) and 1,4-dioxan (50ml) was treated with a solution of HCI in EtOAc
(500ml, 3M), and stifred at room temperature for 4h. The reaction was

concentrated in vacuo to give a yeliow solid which was triturated with Et2Q

15 then recrystallised (EtOAc/hexane) to give the title compound (59.3g,
92%). 8H (DMSO db), 11.10 (1H, -s), 8.70 (2H, s), 7.55 (2H, d, J B.4Hz),
7.25 (2H, d, J 8.4Hz), 4.10 (3H, m), 3.10 (2H, m), 1.10 (3H, m); m/z (ES,
70V) 382 (MH+). '

20 INTERMEDIATE 28

3-Ethoxy-7-oxaspiro{3.5lnon-2-en-t-one

Tetrahydropyranyl-4-carboxylic acid (14.7g, 0.11mol) and DMF (0.5ml) in
DCM (150ml) was treated dropwise with oxalyl chloride (1.1eq, 10.9ml,
0.12motl). After 1h the reaction mixture was concentrated in vacuo and the
25 residual slurry was diluted with Et2O (200mi) and the resulting precipitate
removed by filtration. The filtrate was treated with et_hoxyacetylene
(40%w/w solution in hexanes, 1.3eq, 18ml) followed dropwise with
triethylamine (25ml, 0.19mol) and the reaction stirred for 11d. Filtration
and concentration - of the filtrate in vacuo followed by chromatography

30 (SiO2, 5:1 EtOAc:hexanes) gave the title compound as a pale yellow oll




Internediate 34 (5.0g, 23.9mvl) and hydrochloric acid (2M 20nl) were
stirred at roomtenperature for 18h. The resulting slurry was then dihLAtUﬁcj
wi t h wat é&@?@% and extracted with Et OAc (3x25m ), the géé_ 005
dried (V\)g "“f{1tered, and concentrated in vacuo. Recry 0§5‘P?c§n from
10 diethyl ether gave the title conpound as an off-white powder (4.06g,

22. 4mmol, 949% . SH (CDCI 3, 300K) 3.81 (2H, s), 3.25 (4H, m 1.96-1.90 (2H,

m, 1.86-1.79 (2H, m, 1.73-1.66 (2H, M8 1.64-1.56 (2H, mM; mz (ES+ 70V)
182.9 (MH). 15 I NTERMEDI ATE 36 Et hyl (2S)-2-am no- 3-hydr oxypr opanoate

hydr ochl ori de n X oat 238nnDI
a%d acetyl éofé?éd% bzéﬁ éé%@&h ‘ﬂsgt@ﬁjéﬁ X%ian&ﬁ'g (-"Egd WS- st i r%ed
at 50 for 18hr The voI atiles were renpved,in va uo unti | oI ume was 20
reduced to - 1988 (4Hpwh E&§TA9 (4 %su{4t7afrﬁH’pF il B3t emkaéE@%I 1780 ed,
washed with e{é% W/‘g hexane to give the title conpound as a white powder
(26.3g, 65 %. Ié| (DIVISO dé) 8.47 (3H, br s), 5.58 (1H, dd), 4.20 (2H,
q), 4.08 (1 H t), 3.81 (2H, dd), 1.23 (3H, t). 25 I NTERMEDI ATE 37 Et hyl

(2S)-2-1( tert but o>[<:ycar bonyl ) am nol - 3- hydr oxypropanoate Di-tert-butyl
di car bonate (Mﬂﬁ&ﬂﬁ/ was added to a stirred mxture of Internediate
36 (7.98g, 4f_§p and HCCB 850 %Zequ) in  dioxan/water (1: 1)'
(80nl) and st of the solvent was 30 renoved in

vacuo and thelnt@mdd@@tzsl(uemg V@87 iohahedl zmg'&y(ﬁbQQl@néjétﬁdﬂ()ESmlT%re

i norganics were renpved by filtration wth Et The filtrate was WO
02/ 068393 PCHtErsshyigotmesly bri4h QOG@mAemgr@tur% Twe I@%'Hﬁg Spiutiog wasa

(30m), vet erc ke b WrghsSk 2y BRI A0t RS iR LARTE]

dgcd (Na2SO4) ™ and evapor ar vacuo € conpou as a
url esg oiR250dP. 189 gt %he Jitle (CoioBinGS a85 dril loft-wHite) . povdr br),
4.26 (2H, q)(IS 92(2&I e, e47 5 (9H, s), 12&‘3N(31pl, t); «Q%(ES

70V) 233 (M—H()DS25@I(IBNa(E)MSD\Fﬂ§RBHDKNIE3(B&H s), 3.78 (4H, t, J 5.5Hz), 2.62
(4H tJ 5.5Hz): m/z (ES*, 70V) 154.9 (MH+).

INTERMEDIATE 30
15 3-Ethoxyspiro[3.6]decan-1-one.

A solution of cycloheptyl carbonyt chloride (10.0g, 0.062mol) and
ethoxyacetylene (40%w/w solution in hexanes, 6.0g, 0.083mol, 12ml) in
diethylether (50ml) was treated dropwise with triethylamine (20ml,
0.14mol} and the reaction stirred for 5d at room temperature. Filtration and

20 concentration of the filtrate in vacuo followed by chromatography (SiO2,
5:1 EtOAc:hexanes) gave the title compound as a pale yellow oil (10.5g,
0.054mol, 87%). 8H (CDCl3, 300K) 4.78 (1H, s), 4.20 (2H, q J 7.1HZ),
1.94-1.87 (2H, m), 1.83-1.77 (2H, m), 1.71-1.66 (2H, m}), 1.63-1.52 (6H,
m), 1.45 (3H, t J 7.1Hz); m/z (ES+, 70V} 194.9 (MH+).

25
INTERMEDIATE 31
Spiro[3.6]decane-1,3-dione
Intermediate 30 (8;59, 0.044mol) and 2M hydrochloric acid (30ml) was

stirred vigorously for 24h at room temperature. The resulting slurry was

30 extracted with EtOAc (3x100mi), the extracts combined and concentrated



Et hyl (2S)-2-[(tert-butoxycarbonyl)am nol-3- [(nethylsulfonyl)oxyl propanoate
C 10 Met hanesul phonyl chloride (730L, 9.43mvl) was added to a stirred, ice
bath co ion of Internmediate 37 (2.0g, 8.5mml) a

met hyl rmowlrv%ﬁ]o'l%?éng&(l 13ml, 10.29mmol) in dry DCM (30nil) anﬁ%??zé%zqﬁlﬁﬂ@ﬁrw%
The sol vent was renmpved in vacuo and the residue treated with EtQAc

(150n). The organics were washed with water (40m), 10% aq 15 citric acid
(20ml), water (20ml), sat aq NaHCO8 (20nB¥, water (20m ), brine (10nm),
dried (Na2SO4) and evaporated in vacuo to afford a col ourless glass which

solidified on 9&% | d was
filtered, was ﬁZL t degﬁagnze%@gn%rl eg %%mér&em%%g%sgﬁg? wgyﬁg}ﬁveg EQn
title conpoungtvéZhé&ﬁae d2nP8undShis (HeDSHF-NhitebpSRdéd (H1gh0)043nd139684), 520 br
m, 4.27 (2H, q), 3.03 (3H, s), 1.48 (9H, ? 1.33 (3H, t); mz (ES+, 70V
333 (M\a'). | (OIVIRWESS ATB0IG04 BEhEH, (SR) 75-1 £9ef1eH, m); miz (ES*, 70V) 166.9

but oxycar bonyl ) am nol - 3-i odopr opanoate 25 Internediate 38 (1.0g, 3.21muol)
was stirred i{Mid¢éptone (10ml) in a foil covered flask with sodium i odide
(723ng, 4.82mmol) at RT for 18 hr. The acetone was renoved in vacuo and the
residue partitioned between EtOAc (100m ) and water (30ml). The organics
washed with bINTERIMEDIATE 32ri ed (Na2SO4) and evaporated in vacuo to afford
a yellowoil. Thrs vvas 30 pur| fied b chrorrat ography (SIi @2; 30% Et 20 hexane)
to afford thel £ ira ey tonghi ch - SO|IdIerdt0a

(Coa) 5. 56, 97%0%%&8%%?%@@”& SRS

(9H, s), 1. 33ethakyade)tyleﬁé2(4(@§+ssm 6 (nmﬂawoﬁﬂ)NmEBlvE@ht%Edﬂ@p\anEt hyl
(2 2- [(tert but ox%car bonyl7) am nol - 5-ni rop ridin-2-vli pr ogpanoat e
e: 10 with triethylamine” (7.6ml, 55. Om ol). The r sultmg slurry was stirred at

room temperature for 5d prior to filtration and concentration of the filtrate
in vacuo. Chromatography (SiO2, 100% EtOAc to 95:5 EtOAc:MeOH)

gave the title compound as a white powder (3.97g, 17.8mmol, 67%). dH
(CDClI3, 300K) 4.79 (1H, s), 4.17 (2H, q, J 7.1Hz), 3.87-3.81 (1H, m),

15 3.56-3.42 (3H, m), 2.02 (3H, s), 1.85-1.67 (4H, m), 1.39 (3H, t, J 7.1Hz);
m/z (ES*, 70V) 223.9 (MH).

INTERMEDIATE 33
7-Acetyl-7-azaspiro[3.5]nonane-1,3-dione
20 Intermediate 32 (700mg, 0.31mmol) and hydrochloric acid (2M, 5mi) were
C stirred at room temperature for 4h. Concentration of the resulting straw-

coloured solution in vacuo gave the title compound as a pale brown water-

soluble powder (535mg, 0.027mmol, 87%). m/z (ES+, 70V) 195.9 (MH*).

25 INTERMEDIATE 34

3-Ethoxy-7-methoxyspiro[3.5Inon-2-en-1-one

Was prepared from 4-methoxy cyclohexanecarbonyl chloride (10g,
52.1mmol) and ethoxyacetylene (7.5g, 0.10mol) according to the method
of Intermediate 1 to give the title compound as an approx. 1:1 mixture of
30 isomers, as a pale yellow oil (7.2g, 34.4mmol, 65%). 8H (CDCl3, 300K)

4.81-4.79 (1H, s), 4.22-4.20 (2H g, J 7.1Hz), 3.34-3.32 (3H, s), 3.31-3.22




Zinc dust (100nesh) (581 ngy, 8.88mmvwl) was heated under vacuum and then -
cool ed under N2. 1, 2-di bronoet hane (32L, 0.37mml) and dry THE (mll)é/@ﬁrﬁé
0. m xtdr 2005

added wi | ng to boiling. Heating was stopped and th ]

stirred %QWO%%’)E. This heating and stirring was repeat edePt -/égou%gae_ TVSC
(66L, 0.52mml) was added and stirred at 500 for -10 mns. Internediate 39.
(2.54g, 7.40muol) in dry THE (4nl) was added and stirred at -35-40 for 40
m nutes. 2-brono-5-nitropyridine (1.50g,837.30mvl) and PdCl2(PPh3)2 (260ny,
0.37mmol ) and dry THE (2nl) were 15 added and the reaction mxture stirred
at 35 for 2hr., The reaction mxture was partitioned between EtQCAc (150ni)
and sat. aq. NHham)( 20y .56rk@H, @Fl)as%é“\ﬂef% (3Ephrdt edHZhdY % 4ESTu phase
re-extracted gl}é)la Ehl%c (50nl). The conbi ned organi c extracts were washed
with brine (16M- ,( rired (Na2SO4) and evaporated in vacuo to afford a dark
straw coloured 20 oil. Purification by chromatography (Si O2; 30-70%

Et 20/ hexane) afforded the title conmpound as a yellow oil (1.52g, 61 % . 5H
(CDCI 3), 9. 34INTERMEDIATE3389 (1H, d), 7.38 (1H, d), 5.58 (1H, br), 4.75
(1H, br m, 4 2H 47 (2H, . 1.42 (9H, s), 1.23 (3H, t); mz
(ES+, 70\/)5 338 ""..la. ol T .L'-' g.lgu,ii.u' ACamitemt I y| (28) -

3- (5- ani nopyr jrfiéfnedi%le 32'(‘5((5%r23.9Mdlr}éﬁ§rﬁWﬂMbhl®ﬁb"t§Hi@r(QM?Wﬁ weheSti 11 ed
solution of Internmediate 40 (1.16g, 3.42nnol’) in absolute EtOH (20m ) was
hydr ogenat ed $firred abseorarteenggratisarfer dWBhnTheoepdltiog Jorgiwascthen digedy) for

3.5hrs. Th I § LE; ' | d with
2SS 1, RS B ARk Wi ORe IESHAD eSSl BRI U1
PCTI GB02/ 00208ried (dgS0O4)| éiltemnp @andccomentrated e daago.aRetnyatlizationrfasmoi |

(1839, 98% and used without further purification. SH (CDCL3), 8.01 (11H,
s)%-6. 92 1Q2H, died)yletheggvel the tilg comppundi @s @n Mff-white3ppwder njt.089,63 ( 2H,

br), 315 (2Hy5 481, 1438, el adoky 3 2H, I 3550, F9W 0d%PobMF) -
(2H, m), 1.86-1.79 (2H, m), 1.73-1.66 (2H, m), 1.64-1.56 (2H, m): m/z
(ES*, 70V) 182.9 (MH™).

15 INTERMEDIATE 36
Ethyl (2S5)-2-amino-3-hydroxypropanoate hydrochloride

A mixture of (25)-2-amino-3-hydroxypropanoate (25g, 238mmol) and
acetyl chloride (34ml, 476mmol) in absolute ethanol (250ml) was stirred at
50° for 18hr. The volatiles were removed in vacuo until the volume was
20 reduced to ~100mi. Upon cooling the resultant precipitate was collected,
o washed with ether and hexane to give the title_compound as a white
powder (26.3g, 65 %). 8H NMR (DMSO d°) 8.47 (3H, br s), 5.58 (1H, dd),
4.20 (2H, q), 4.08 (1H, t), 3.81 (2H, dd), 1.23 (3H, 1).

25 INTERMEDIATE 37
Ethyl (2 5)-2-(tert-butoxycarbonyl)amino}-3-hydroxypropanoate
Di-tert-butyt dicarbonate (10.26g, 47mmol) was added to a stirred mixture
of Intermediate 36 (7.98g, 47mmol) and NaHCO; (8.70g, 2.2equiv.) in
- dioxan/water (1:1) (80ml) and stirred for 4.5hr. The bulk of the solvent was

30 removed in vacuo and the resultant slurry was treated with EtOAc (150ml).

The inorganics were removed by filtration with EtOAc. The filtrate was



5 | NTERMEDI ATE 42 Ethyl (2S)- 2-f(tert-butoxycarbonyl)am nol-3-{5-f(3, 5-

di chl oroi soni coti noyl )am no) pyri di n-2-yl } propanoat e.

3,5-Di cky, cotinoyl chloride (0.51 M, 3.61 mmuol) t

stirred, | E:)gb ajtpjh cool ed solution of Internediate 41 (1. O@g/&%g%g?ﬁgg@ @ﬁg}ﬁﬁﬁ
dry pyrldl ne (0.55ml) in dry DCM (20m ) and stirred at RT for 1 hr. After
evaporation of the solvent the residue was dissolved in EtOAc (BOM ) and

washed with satuarted sodi um bi carbonat e8{20ml), water (10m ), brine
(10m ), then dried (Na2SO4) filtered and concentrated in vacuo to a red 15

b | Ga, . LR% titl
conpound as SR ARG, BY Pl add Lidhh MR E UG S d ¥ Aq on, o)
8.58 (1 H, s)NaHCE®R (CDntl) aehy, br?néQZCOrhl Hanatl)d,ned @80 H1,and ev@p&éré@"h m,

2.93 (2H, m, 1.21 (9H, s%, 1.01 (3H, ﬁE', 70V) 483 (MH+
| NTERVEDI ATE \zﬁ;:ugtq@yafford he title compoun as a colourless oil (10.3g, 94%). GH

295) - 2- t
(29) 2-am no- @ el 6351 4 Chhonoles IUC DY XA B9l Bty giig: ol Jpgopancate
mn., coobed (96, BY,,1 28¢3HI f); m/g@@gatmw)zzgy(mm@ FeARival) added with 25 and

stirri ng for 3.5hrs. The solvent renoved in vacuo. The resultant yellow
residue was treated wth sat. sodium bi carbonate (10m ) and solid sodi um

bi car bonat e tlemEtﬁergﬁ. Extraction with EtOAc (4 x 50 m), drying

(Na2S®™4) and fordet the title conmpound as a straw col oured

foam (2.1 g, EXHg (2SRtbGtaRVBayben@Tamdnb]-3), 8.56 (1H, 30 s), 7.85 (1H,
d) 7.16 (IH d) 389 (2H @) 357 (1H dd), 2.86 (1H dd), 2.82 (1 H
1.73 (2 Isyif i ES-, 70V) 383 (MH). WD 02/ 068393

P cn02/ 02 1)

céhoxw@ 24 BrelioRPn Soldd %ﬁ? o) wes sade 109 e i
1, 1- di ox0- hexsdtly dcoelbts- sdiumqn'yrah thteanddirtd |37a¢2@g( 18.52gmol)5 & 3gwol )
[Prepared accocrat(;\ly[}gorp%o ine (FI) % edL{E)e290r}c1r1'1[08r ) dryrSEM (é(?ml) anc} stirred for

6hr. The solvent was removed in vacuo and the residue treated with

EtOAc (150ml). The organics were washed with water (40ml), 10% aq
15 citric acid (20ml), water (20m), sat.aq NaHCO3; (20ml), water (20ml), brine
(10mi), dried (Na;SO,4) and evaporated in vacuo to afford a colouriess
glass which solidified on standing. This was treated with hexane and the
solid was filtered, washed vwith hexane and dried under N, atmosphere to
give the title compound (2.45g, 92 %). 8H (CDCls), 5.38 (1H, br), 4.63 (3H,
20 brm), 4.27 (2H, q), 3.03 (3H, s), 1.48 (9H, s), 1.33 (3H, t); m/z (ES", 70V)
o 333 (MNa").

INTERMEDIATE 39
Ethyl (2R)-2-[(tert-butoxycarbonyllamino]-3-iodopropanoate
25 Intermediate 38 (1.0g, 3.21mmol) was stirred in acetone (10ml) in a foil
covered flask with sodium iodide (723mg, 4.82mmol) at RT for 18 hr. The
acetone was removed in vacuo and the residue partitioned between
EtOAc (100ml) and water (30mi). The organics washed with brine (10mi),
dried (Na,SQ,) and evaporated in vacuo to afford a yellow oil. This was
30 purified by chromatography (SiO,; 30% Et,O/hexane) to afford the title
compound as a colourless oil which solidified to a white solid (597mg,




1977, 94] and DVF (0.3nl) in DCM (120nml) at rt, was treated dropwise wth
oxalyl chloride and the resulting slurry stlrred for 3d. The crude n
- was thenygRpehbsated in vacuo to give an oil which was éﬁﬁﬁ fﬂé’
(100m ), treated with ethoxyacetylene (10m, 50% w) C 10 an riethyl am ne
(10m ) and the resulting slurry stirred for 10d at it. Filtration and
concentration of the filtrate in vacuo gave a crude oil which was purified
by chromat ography (Si 02, 30% Et OAc: hexanég) to give the title conpound as a
yellow oil (8.9g, 38.6mmol, 67% . SH (CDCl 3, 300K) 4.88 (1H, s), 4.27 (2H,

q, j 7.1Hz), 1 2] - m,
2.35-2.29 (2H, 4%’[ gHS(z:Sé%msraﬁ (ﬁ_”?éq 4, W ?Hl?gl &%;0(%12%6%5?325

| NTERVEDI ATE #b, 1.38H@tH, ®)y1.33713H, cb)x@/ZlESf hT@Vsp65 ¢BlaBino n- 2-en- 1-one 20
Internediate 44 (8.6g, 37.4mvl) was stirred with IMHCl (100m ) for 3d and
the resulting solution concentrated in vacuo. The residual solid was
triturated w R iorgipge the title conpound as an off-white solid
(5.1g, 25. an;%rgz—( ES+, 70V) 202.9 (M#). 25 | NTERMEDI ATE 46

3- Et hoxy- $pi rEtr&l426¢-t2aHnerﬁ—bd1tenL rbomylansiool3-(fnitropyridios2qyl)- 3- ene
carboxylic acid §4 ng 36. Omol ) and DMVF (0.25nml) in DCM (30nl) at O was
treated drop xalyl chloride (3.5m, 39.0mmol). After 2h the
reaction m xt g ARIEN) oA A0 | GHeR) | ut ed
with Et20 (10%|n1%)md(qtgge resgrstgflrr?g Bgébeﬁél pi tg?ghﬁbedrtrgeed b)l; VﬁbH?%?ﬁgn and
the filtrate MmcmledtmarMydcwabmmemm(m%%SB&nmfaﬁdmrQZUHB 206

16 AU6 2005 t | di, | d t h. Et 50m t ed t
et hoxyacet yl € rﬁé’% PURS %/asm bﬁgf'ﬁg Hé\ﬁ)&Pﬁ'&Q 2198%1 & 8&@@39&%},&“%@@ with
t;ct hyl oy nem.itﬁfél,suﬂéd%roi ) mANATHI ehd gt aﬁa Qtrhﬁ@ﬂﬂaé Qé éakedFM.&ﬁat I on

concentration of the filtrate in vacuo by chronat ograp
(Si2, 55:1 rEDchh/b&@h@ulgaOéZHh‘eot)lwaﬁ a\:tdngand ats‘read @ ¥0°y forl 9\‘!\00| |

(_ 4. 30, mins. Intermediate 39. (2.54g, 7.40mmol) in dry THF (4ml) was added and

stired at ~35-40° for 40 minutes. 2-bromo-5-nitropyridine (1.50q,
7.30mmol) and PdCly(PPhj); (260mg, 0.37mmoi) and dry THF (2ml) were
15 added and the reaction mixture stirred at 35° for 2hr. The reaction mixture
was partitioned between EtOAc (150mi) and sat. ag. NH,C! (40ml). The
phases were separated and the aqueous phase re-extracted with EtOAc
(50ml). The combined organic extracts were washed with brine'(mml),
dried (NaS0O4) and evaporated in vacuo to afford a dark straw coloured
20 oil. Purification by chromatography (SiO,; 30—-70% Et,O/hexane) afforded
o : the title compound as a yellow oil (1.52g, 61%). 8H (CDCls), 9.34 (1H, s),
8.39 (1H, d), 7.38 (1H, d), 5.58 (1H, br), 4.75 (1H, br m), 4.20 (2H, m),

3.47 (2H, m), 1.42 (9H, s), 1.23 (3H, t}; m/z (ES", 70V) 339 (MH™).

25 INTERMEDIATE 41
Ethyl (2S)- 3-(5-aminopyridin-2-yl)-2-[(tert-

butoxycarbonyllJaminolpropanoate

A stirred solution of Intermediate 40 (1.16g, 3.42mmol) in absolute EtOH
(20ml) was hydrogenated at atmospheric pressure with 10% Pd on
30 charcoal (100mg) for 3.5hrs. The catalyst was removed by filtration
through a celite pad with DCM. The filtrate was evaporated in vacuo. The



73% . mz (ES+, 70V) 164.9 (MH). | NTERVEDI ATE 47
3-Hydroxy-spiror3.4locta-2,6-dien-1 -one 10 Internedi ate 46 (2.0g, 14.@@@”%
and 2M kyolopshsaric acid (5m) were stirred vigorously ferré®dradf oom
tenperature. The resulting solution was extracted with EtQAc (25m ), the
extracts dried (MgSO4), filtered and concentrated in vacuo to give the
title conpound as an pal e brown powder Bél' 07g, 7.9mmol, 65% . SH (DMSO d6,
300K) 5.54 (4H, s), 4.57 (2H, s), 15 252 (2H, s). mz (ES+, 70V) 136.9
(M) . I NTERMVEDI ATE 48 (+, -)- 3- Et hoxy-4-net hyl - 4- phenyl -cyc | obut-2-e no n
e A sol utioncpidd fitle cofnptiifity WREOSHIAMeE &S iadsirdR-dgouf@do6iMIoBaYpeLMF 20
(0.3nl) in DCM (150nl) was treated dropwi se with oxalyl chloride (6.4mM, C
0. 72nmol ) . Aandruskd wibowkehuthesrpurificatior. ddJCi¥piclrfi-Pat@dl,is), BRU@HL he

residual slurry.dil i t 20 ) th uld.d,ng.preci pitate
renoved by fiSF'tf?'gbi d%Fq}fWe&E?ﬁt1?gt% r\W/grsT}“ﬂpZ@&d“% #‘ﬁ%e{#‘r&xggcétﬁ Z@fé
(40%V w sol ubir)gn_,ig\(gw’)@)m@q @3&_&); nRl (EStedody gpai(eH th triethyl am ne 25
(25nml, 0.19nol) and the reaction stirred for 7d at rt. Fi-ltration and
concentra®ion of the filtrate in vacuo followed by chromatography (SiQ2,
5:1 Et OAc: he ER title conpound as a pale yellow oil (6. 1g,
459 . SH ( , —45-7.24 (5H, m, 5.01 (111-1, s), 4.31 (2H, J 7.1

Hz), 1.67 (3ﬁth%|)(‘,2%- %%%téﬂbbutoxga?bén%émirﬁ%%s(éﬁggtsm\/) 202.9 (M+). 30 WO
02/ 068393 89 1 IG 2005 : 206 | 49 (+,-)-3-H yd
roxy- 4- nmet hy I (COAN O IRy RS M- Wt pEopane@aes (4. 59, 22. 2nmol’) was
hydr ol ysed agcopgi . he. : ~ay gl he title
conmpound as g‘(r;é)(t))?(lfm(\?\/rk?lE gﬁépm(;'vr»@ﬂ Q:‘P’ngor(%f éggr“}’tﬁ‘ilgqgﬁim%g@S%S éfx-&(‘(ﬁ?[%l 3 300K)
7.6- 7. 210 ( Skfirredl, icé-tidh Cboted solution of Intermediate 41 (1.08g, 3.43mmol) and

dry pyridine (0.55ml) in dry DCM (20ml) and stirred at RT for 1 hr. After

evaporation of the solvent the residue was dissolved in EtOAc (80ml) and

washed with satuarted sodium bicarbonate (20ml), water (10ml), brine
(10ml), then dried (Na;SO,) filtered and concentrated in vacuo to a red-

15 brown glass. Chromatography (silica, 75% Et,O/DCM) afforded a the title
compound as tan-coloured solid (1.25g, 75%). 6H NMR (DMSO d°) 8.69
(2H, s}, 8.58 (1H, s), 7.92 (1H, d), 7.20 (1H, d}, 4.26 (1H, m), 3.97 (2H, m),
2.93 (2H, m), 1.21 (9H, s), 1.01 (8H, t); m/z (ES*, 70V) 483 (MH").

20 INTERMEDIATE 43
o Ethyl (2 S)-2-amino-3-{5-{(3,5-dichloroisonicotinoyl)aminolpyridin-2-

yilpropanoate

Acetyl chloride (6ml) was added to absolute EtOH (20ml} and stirred for

15 min., cooled to RT, then Intermediate 42 (2.74g, 5.67mmol) added with
25 and stirring for 3.5hrs. The solvent removed in vacuo. The resultant yellow

residue was treated with sat. sodium bicarbonate (10mi) and solid sodium
bicarbonate till neutralised. Extraction with EtOAc (4 x 50 ml), drying
(Na,S0,4) and concentrated affordet the title compound as a straw-
coloured foam (2.1 g, 97%). 8H NMR (d® DMSO) 8.67 (2H, s), 8.56 (1H,

30 s), 7.85 (1H, d), 7.16 (1H, d), 3.89 (2H, q}, 3.57 (1H, dd), 2.86 (1H, dd),
2.82 (1H, dd), 1.73 (2H, br), 1.00 (3H, t). m/z (ES", 70V) 383 (MH").




d, J 21.7Hz), 3.93 (1 H, d, J 21.7Hz), 1.62 (3H, s). nmlz (ES+, 70V) 174.9
(MH) . | NTERMEDI ATE 50 C 10 Cycl ohexyl et hynyl oxy-trii sopropyl -sfl ane

Pr epar eowaadeosssvhg to the nethod of Kowal ski, Sankar Lal sowdsaaweos JAEG 2005
1986, 108, 7127 -7128. | NTERMVEDI ATE 51 15

2- Cvcl ohexyl -3-triisopropyl sil anyl oxy-spiro[3.51non-2-en-1-one; To a stirred
sol ution of the conpound of exanple 89 (&.6g, 20 mmol) in t- butyl nmethyl

et her (50m ) was added cycl ohexyl carbonyl chloride (5.3m, 40 mmol) and
triethylamne (13 m, 100mol). The m xture was stirred under reflux for 24
hours, allowed to cool and filtered to renove 20 triethyl ammoni um chl ori de.

The f| ltrate (1 ed under reduced C pressure and chromat ographed
on silica gel%&b&kﬁi‘k’»% Et OAc in hexane to afford the title conpound
as a brown oi4 *#Egﬁ%i# : o Of desilylated
conmpound) . 2 nane 1, 3-di one

| ntermedi at e Rlsohaforsbi I‘lrﬁdud&otﬁb@hyéimm%tmépﬁﬁhhw@émd%yﬁé 'a‘élcﬁ‘{'lﬁlz or

days and worked up in a similar manner to Internediate 4 to afford fhe t|tIe

conpound &s aSMrrtr@oIH spared secewlingita hespoacgidsirg of tO7g( Ep. A®e) IM35.0 30

(VH) - V0 021 eA30 % E N (5 o IR0 Rl LTRERED ATE
with oxalyl chioride and the resulting slurry stirred for 3d. The crude

reaction was then concentrated in vacuo to give an oil which was
redissolved in THF (100ml), treated with ethoxyacetylene (10ml, 50%w/w)
: 10 and triethylamine {10ml) and the resuiting slurry stirred for 10d at rt,
C' Filtration and concentration of the filtrate in vacuo gave a crude oil which
was purified by chromatography (SiO2, 30% EtOAc:hexanes) to give the
titte compound as a yellow oil (8.9g, 38.6mmol, 67%). 8H (CDCI3, 300K)
4.88 (1H, s), 4.27 (2H, q, J 7.1Hz), 3.44-3.37 (2H, m), 3.13-3.05 (2H, m),
15 2.47-2.40 (2H, m), 2.35-2.29 (2H, m), 1.48 (3H, t, J 7.1Hz). m/z (ESH+
70V) 230.9 (MHH).

INTERMEDIATE 45
3-Hvdroxv-7,7-dioxo-7l6-thia-slairo[3.5]no n-2-en-1-one

20 Intermediate 44 (8.6g, 37.4mmol} was stirred with 1M HCI (100ml) for 3d
o and the resulting solution concentrated in vacuo. The residual solid was

triturated with EtOACc to give the title compound as an off-white solid (5.1g,

25.2mmol, 68%). m/z (ES+, 70V) 202.9 (MH+).

25 INTERMEDIATE 46
3-Ethoxy-spiro[3.4]octa-2,6-dien-1-one

A solution of cyclopent-3-ene carboxylic acid (4.0g, 36.0mmol) and DMF
(0.25ml) in DCM (30ml) at 0% was treated dropwise with oxalyl chioride
(3.5ml, 39.0mmol). After 2h the reaction mixture was concentrated in
30 vacuo, the residual slurry diluted with EtoO (100ml) and the resulting

precipitate removed by filtration and the filtrate concentrated in vacuo. The



Prepared according to the nethod of Nooi and Arens; Recl. Tray. Chi m
Pays-Bas; 78; 1959; 284 - 287. | NTERMEDI ATE 54 1-But oxybut 1-yne eﬁoﬂllﬁaﬂﬁ
in a si rwb@ﬁmmgmer to Internediate 53 fromthe appropri apergishly bﬂﬁ
materials. | NTERMEDI ATE 55 1-Butoxypent-l -vne Prepared in a simlar manner
to Internediate 53 fromthe appropriate starting materials. |NTERMVED ATE 56
3-B utoxV-2,4,4-trinmethyl-cvcl obut-2-enopne Prepared in a simlar manner to
Internmediate 1 fromlinternmediate 53 in %vyield. SH NVR (d CHCIS) 4. 35
(2H, t, J 6 5Hz), 1.79 (2H, m, 1.66 20 (3H, s), 1.50 (2H, , 1.22 (6H,s),
0.99 (3H, t, rdsditidbzail vJHdeﬂtEEd wﬁﬂ\ﬁtgol%or(ﬁl)( %téM@W@ﬂh&Eo@? yldpB U to X
y2ethy|-4 4-d I met hy -Cc yc ut-2-enone 25 Prepared in a
simlar nanne(ﬂOf/m/MnSe{uanl|athexhnfasprt0mt§t miliveddad®pivise wittbBigtlyylahtine SH NVR
(d CHCI 3) 4 2. 07 : 152
(2H, m, %Eﬁ'H 4%)0 Toﬁo @L the n a%“@ﬁz?g“"fdoopctfsﬂd lFﬁ':?t'(?’r‘BI-EW

(ES", 70V) 1%&9(\%&1% o?QnéNTEﬂéEFPJ fdEuc $olibvied by chromatogra 459

ut oxy- 4, 4-di nmet hyl - 2- propyl - cvcl obut - 2- eno ne WO 521068393 P8T){ I2002061 6
AUG 2005 91 F5:¢e[mtCat:hexanes)ngdwar theatitke rconepdurice asedigatie yelibwooil I(at3gy, medi at e
55in 51 %yield. SHNWR (d CHCI3) 4.30 (2H, t, J 6.5Hz), 2.04 (2H, q, J
7.4Hz), 1. 793BHM(ESE, FOM)484.9MHH)23 (6H, s), 1.00 (3H, t, J 7.4Hz),
0.92 (3H, t, J 7.4Hz). mz (ES+, 70V) 211.0 (MH+). 5 | NTERVEDI ATE 59

INTERMEDIATE 47
3-Hydroxy-spiro[3.4]octa-2,6-dien-1-one

C 10 Intermediate 46 (2.0g, 12.0mmol) and 2M hydrochloric acid (5mi) were
stirred vigorously for 24h at room temperature. The resulting solution was
extracted with EtOAc (25mil), the extracts dried (MgSQ,), filtered and
‘concentrated in vacuo to give the title compound as an pale brown powder

(1.07g, 7.9mmol, 65%). 8H (DMSO db, 300K) 5.54 (4H, s), 4.57 (2H, s),
15 2.52 (2H, s). m/z (ES+, 70V) 136.9 (MH+).

INTERMEDIATE 48
(+.~)-3-Ethoxy-4-methyi-4-phenyl-cyclobut-2-enone

A solution of (+,-) 2-phenylpropionic acid (10.0g, 0.66mmol}) and DMF

20  (0.3ml) in DCM (150ml) was treated dropwise with oxalyl chloride (6.4ml,

C 0,72Mmol). After 1h the reaction mixture was concentrated in vacuo, the
residual slurry diluted with EtoO (200ml) and the resulting precipitate

removed by filtration. The filtrate was treated with ethoxyacetylene

{40%w/w solution in hexanes, 18ml) followed dropwise with triethylamine

25 (25ml, 0.19mol) and the reaction stirred for 7d at rt. Filtration and
concentration of the filtrate in vacuo followed by chromatography (SiO2,

5:1 EtOAc:hexanes) gave the title compound as a pale yellow oil (6.1g,

45%). 6H (CDCI3, 300K} 7.45-7.24 (5H, m), 5.01 (1H, s), 4.31 (2H, J

7.1Hz), 1.67 (3H, 5), 1.51 (3H, 1, J 7.1Hz). m/z (ES+, 70V) 202.9 (MH+).
30



2,2,4-Trinmet hyl -cycl obutane-1, 3-di one Prepared in a simlar manner to
Internmediate 2 frominternediate 56 in 85%yield. SH (d6 DVSO) 1 36 ﬁ%l_hUGZ(](]S
s), 1. O07wfFosshs Mz (ES+, 70V) 126.9 10 (M H+). | NTERVEPL ﬁ%
4- Et hy I-2 2- 3 met hVl - cycl obut ane- 1, 3-di one Prepared in a sim Menner to
Interrredl ate 2 fromintermediate 57 in 15 70%vyield. SH (d6 DMSO 1.85 (2H,
g, J 7.6Hz), 1.07 (6H, s), 0.95 (3H, t, J 7.6Hz). mz (ES+ 70V) 140.9
(M) . I NTERVEDI ATE 61 2, 2- Di net hyl - 4- pfpyl - cycl obut ane- 1, 3- di one<p> 20
Prepared in a simlar manner to Internediate 2 fromlinternediate 58 in 'C

64% yiel d. SH DIATE 4 t, J 7.3 Hz), 1.50 (2H, m, 1.28 (6H, s),
0.90 (3H, t, #%@—MAE& 70V) 154.9 (MH). | NTERMEDI ATE 62 25

3- but oXy- 2- Meh3-HiydrokP-45ieeyi24-phehyl-opclobgmBenadnen a simlar manner to
Internediate 1 from Internedi ate 53 |n 3%0}7@ el d. SH ( CDCIB% 4.34 (2H, t, J

6.5Hz), 1.77-Intergqdiatg 484.5, 38 2ranpl) was hydrolysesl acepidingto theymgthods’ o

MH+) 30 | NT 5 O
(()2/ 0%58393 92%%%%392%@%%&%980@%r egiﬁ'{j"q %Sag"sl o P’g‘r%engﬁ‘%"é’(r&?e

| ntermedi & e (B.29® msetrﬂﬁae@s%)@ssﬁam0|36wass P (SBCIY), 408Y1(2H, t, J
6.4Hz), 2.07 (2H t, J 7.2k), 1,80- 1.40 (13H, m),100(3H t, 3 7.1 H),

0.93 (3H, t, d J’ZGHZBIZ .93 (HS, d, OM).7HZ2Ph.42 (BH, k) Sy NTESWERORY B 7adg

2- Met hyl - spi ro[ 3. 5] nonane 1,3-dione Prepared in a siml ar manner to
| ntermedi at e MHEDM I nternmedi ate 62 in

INTERMEDIATE 50
c 10 Cyclohexvylethynvloxy-triisopropyl-silane

Prepared according to the method of Kowalski, Sankar Lal and Haque,
JACS, 1986, 108, 7127 —-7128.

INTERMEDIATE 51
15 2-Cyclohexyl-3-triisopropylsilanyloxy-spiro{3.5lnon-2-en-1-one;

To a stirred solution of the compound of example 89 (5.6g, 20 mmol) in t-
butyimethyl ether (50ml) was added cyclohexylcarbonyl chioride (5.3ml, 40
mmol) and triethylamine (13 ml, 100mmol). The mixture was stirred under
reflux for 24 hours, allowed to coo!l and filtered to remove
20 triethylammonium chloride. The filtrate was concentrated under reduced
C pressure and chromatographed on silica gel, mobile phase 3% EtOAc in
hexane to afford the title compound as a brown oil (5.8g, 74%). m/z (ESY,
70V) 235.2 (MH* of desilylated compound).

25 INTERMEDIATE 52
2-Cyclohexyl-spiro{3.5lnonane-1,3-dione

Intermediate 51 was stirred with 5 volumes of 2M hydrochloric acid for 14

days and worked up in a similar manner to Intermediate 4 to afford the title

compound as a white crystalline solid in 40% yield. m/z (ES*, 70V) 235.0
30 (MHY).



90% vyield. SH (d6 DVvsO) 1.56 (10H, nm), 1.37 (3H, s). mz (ES, 70V) 10
166.9 (MH). | NTERVEDI ATE 65 2-Propyl -spiro[ 3. 5] nonane-1, 3-dione Pr Bi{ E(%
in a sibsed@ener to Internmediate 2 fromlnternmedi ate 63 gﬂgm?écyﬁ Ug 2005
SH (d6 DMSO) 1.82 (2H, t, J 7.2Hz), 1.58 (8H, m, 1.41 (2H, % .39 (2H,

g, j 7.4Hz), 0.85 (3H, t, J 7.3Hz). mz (ES, 70V) 195.1 (MH ). | NTERVEDI ATE
66 3- But oxy-2-nethyl -7-oxa-spirof3.51lnon-2-en-1 -one 20 Prepared in a
similar manner to Internediate 1 fromInf®rmediate 53 in C 48%yield. SH
(CDC13) 4.30 (2H, t, J 6.5Hz), 3.76 (4H, m, 1.70 (6H, m, 1.63 (3H s),
1.36 (2H m NS MEWATE’?Z?_] 7.4Hz). mz (ES, 70V) 225.0 (WMH). 25

| NTERMEDI ATE 3T =2= propyl - 7- oxa- spi ro[ 3. 5] non- 2-en-1 -one Prepared
in a simlar inBatexypopg-niiigredi ate 1 fromiInternediate 55 in 79%yield. SH
(CDC13) 4.33 (2H, t, J 6.4Hz), 3.81 (4H, E& 2.09 (2H, t, J _7.7Hz), 1.81
(6H, m, 1.5@rerpredyccarding (aihe method ofiflpoi and Aregp; Recl. jlrayg Ghigtz) . m 2
(ES, 70V) 2 . By \gg’;p 68 93 1 6 AUG 2005 PCT/ GB02100206

| NTERMEDI ATE% %y{;b?%y‘ - -’g(Bg- s%??b[ 3. 5] nonane- 1. 3-dione Prepared in a
simlar nmanner to Internediate 2 fromlinternediate 66 in 51%yield. SH NWVR

(d6 DVSO) SR&M (44 m, 1.40 (3H s). 5 mz (ES, 70V) 168.9
(MH ). INTE T opel - 7- oxa-spiro( 3. 51nonane- 1. 3-di one Prepared
in a simlar 111305@,(255%4 ey medi ate 2 frominternediate 67 in 10 79%yield.
mz (ES . 70 i similar manner to Intermediate 53 from the appropriate

starting materials.

10
c INTERMEDIATE 55
1-Butoxypent-1-yne
Prepared in a similar manner to Intermediate 53 from the appropriate
starting materials.
15

INTERMEDIATE 56
3-Butoxy-2.4.4-trimethyl-cyclobut-2-enone

Prepared in a similar manner to Intermediate 1 from Intermediate 53 in
45% yield. 8H NMR (d CHCI5) 4.35 (2H, t, J 6.5H2z), 1.79 (2H, m), 1.66

20 (3H, s), 1.50 (2H, m), 1.22 (6H,s), 0.99 (3H, t, J 7.4Hz). mvz (ES*, 70V)
183.0 (MH")

INTERMEDIATE 57
3-Butoxy-2-ethyl-4.4-dimethyi-cyclobut-2-enone

25 Prepared in a similar manner to Intermediate 1 from Intermediate 54 in
56% yield. 8H NMR (d CHCl3) 4.31 (2H, t, J 6.5Hz), 2.07 (2H, q, J 7.6Hz),
1.80 (2H, m), 1.52 (2H, m), 1.23 (6H, s), 1.10 (3H, ¢, J 7.6Hz), 1.00 (3H, t,
J 7.3Hz). m/z (ES®, 70V) 197.0 (MH").

30 INTERMEDIATE 58
3-Butoxy-4.,4-dimethyl-2-propyl-cyclobut-2-enone




| NTERVEDI ATE 70 (3- Et hoxy-pro p-2-ynyll-benzene To a sol ution of ethoxy
acetylene (9.95g of 50% w w. solution in hexanes, 15 70mmol) in THE (100m )

at -78 W@‘%]@zq&ggsn butyl lithium (31 nl of 2.5M soluti OnPkZ“ﬁ‘/Ll:%ﬁﬁ)ﬁfosﬁﬂﬁAmﬁm%
. to the

€ mxture was stirred at this tenperature for
add|t| on of HWPA (20ml), stirring was continued for a further 15mn. before
the addition of benzyl brom de (9.2nml). The reaction mxture was allowed to
warmto room tenperature overni ght befor@! 20 partitioning between EtOAc
(300m) and water (200m). The organics were (c) separated, washed with

t 5 20 i t t t ed
o e o oraparel g sifia hanch G niaiffedadie: 1 ddih @:‘?‘*ﬂf?‘& 3938 “sh
(300MHz, CDCI 3)I°/Jylbﬁ:} 75HS|T<JMF5+(&| OHG|3)44132) N}%ﬂHt J&.587)7 2104{2H, §, §F . mlzf, s),
1.41 (3H t, J= Hz) . 25 | NTERVEDI ATE 71

2- Benzyl - 3- et nc%@/(?ztldnmuh‘éOMHTWCﬂ@auMSénb@@@bl 4 4d-4H7eR- B2 (3H, t,

| nt er medi ate T. ) at room tenperature was added
i sobut yryl or|%§@%Wa%%vﬁ Eﬁi{m ne 30 (19nl). The m xture was
stirred at5th|s tenperature for 65h. filtered, partitioned between Et OAc
(400m) and water (200mL the organics were WO 02/068393 94 1 6 AUG 2005
PCT/ GB02/ ooza&&ﬁﬁ@&fiﬁashed with brine (200m), dried (Na2SO4),
filtered and »cppee b [Ny by AaNa-1 ofkude product was purified by

col um chrommghy%&—e%arﬁm“ane di ethyl ether) to give the
title corrpouﬁ’de;aaasred nm acsuuﬁarchmmeoltd) l(nﬂe]:nﬁghatéS%frorﬁl—lln(eBﬁMe SEXEhS) 7.18
5 7.32 (5H, . OD 43(2H, s), { H, 1Hz),
1.28(6H, s). z’o{/leﬁ 5"'76&/) Mﬁo 213§6 (1’3NTE):NE@>TA$H $b i (E8% 70v)126.9
4-6nzv| - 2- Wp]e}.hyl cycl obut ane-1, 3-di one

INTERMEDIATE 60

4-Ethyl-2 2-dimethyl-cyclobutane-1,3-dione

Prepared in a similar manner to Intermediate 2 from Intermediate 57 in
15 70% yield. 8H (d®° DMSO0) 1.85 (2H, q, J 7.6Hz), 1.07 (6H, s), 0.95 (3H, 1, J

7.6Hz). m/z (ES*, 70V) 140.9 (MH").

INTERMEDIATE 61
2.2-Dimethyl-4-propyl-cyclobutane-1,3-dione<p>

20 Prepared in a similar manner to Intermediate 2 from Intermediate 58 in
C 64% yield. 8H (CDCl3) 1.96 (2H, t, J 7.3 Hz), 1.50 (2H, m), 1.28 (6H, s), -
0.90 (3H, t, J 7.3Hz). m/z (ES", 70V) 154.9 (MH").

INTERMEDIATE 62
25 3-Butoxv-2-methvl-spiro[3.5]non—2—en-1-one

Prepared in a similar manner to Intermediate 1 from Intermediate 53 in
23% yield. 8H (CDCl3) 4.34 (2H, t, J 6.5Hz), 1.77-1.25 (17H, m), 1.00 (3H,
t, J 7.4Hz). m/z (ES*, 70V) 223.0 (MH")

30 INTERMEDIATE 63
3-Butoxy-2-propyl-spirof[3.5]non-2-en-1-one




10 Internmediate 71 (11.8g, 51.3mmol) was stirred in HC (200nl, 6M aq.) at
room terrperature overnight. The solid precipitate was filtered and V\ﬁgr}ﬁ‘g

on the {@hHse g\,hth hexane and di ethyl ether to give the ti,(t(..t/ﬁgggmg 2605
whi t e powder 097%8g, 95% . 5H (300Mz, d6 DVBO) 07.13-7.29 (5N

(2H, s), 1.11 (6H, s). nmz (ESI, 70V). M+ 213. 15 | NTERMEDI ATE 73
4- Br ononet hyl - 5- et hyl - 2- oxo- 1, 3-d i oxol ene Prepared according to the nethod
of Sakanoto F., Ikeda S. and Tsukanmoto ¥, Chem Pharm Bull., 1984, 32,
2241-2248. 20 | NTERMVEDI ATE 74 Et hyl

(2S)-2-tert- ?#%gé frpgné‘itrﬁiﬁtn ?n?nér ro(irﬁeénga@%qrﬂoh) m%d%%m

pyri di ne- 4-car am no } propanoate | nternedi ate

1. 04nmol ) an67%®&4d(8|93@)C12) OB“ID(ZHIMJ 651I-[2¢]V!2(Cﬂ?0taﬁl el .21y regot oget her
at roomterrperaturefor 48hrs. After this i me sod umsulflteQO%squtlon

in water, 20M40 WhEH added Of GH. éts’_r_/rﬂ'r@ Of%’? (8Hnd.nk7-3H2)o MV dESepdPHY i ng
bet ween DCI\/I @gqm LMp{m sodi um bi carbonate solution (50 m). The organics
were washed wth sodium bicarbonate solution (2x50mL) and water (Ix50m),
dried (MyBOX4) and 30 reduced in vacuo. The resulting orange solid was

3. 20

recrystalise '}E [ hexane to give title conpound as a of pale yellow
powder (350 WD 02/ 068393 PCT/ GB02/ 00206 95 SH ( DMSO d6)
7.78 (2H, s) p.f@ef [( £1.3- Ao (2H d, J 8.4Hz), 3.55 (11-1, m,
3.36 (2H, q, 5.8Hz, 13.8Hz), 2.31 (1H, dd, J

13.6, 8.9Hz) Prepmd(mﬂa $muaomawr(emo ntehgdiate PNTERVEDATEZSe 62 in

pneny! 1 pr opbBrt 31l Bty MBS 36 K9l £37 A B E8mahY) ana v
[ né QAct§ 2. bk ovBR St T red

INTERMEDIATE 65
2-Propyl-spiro[3.5lnonane-1,3-dione

Prepared in a similar manner to Intermediate 2 from Intermediate 63 in
15  64% yield. 8H (d6 DMSO) 1.82 (2H, t, J 7.2Hz}), 1.58 (8H, m), 1.41 (2H, m),
1.39 (2H, q, J 7.4Hz), 0.85 (3H, t, J 7.3Hz). m/z (ES", 70V) 195.1 (MH").

INTERMEDIATE 66

3-Butoxy-2-methyl-7-oxa-spirof3.5lnon-2-en-1-one

20 Prepared in a similar manner to Intermediate 1 from intermediate 53 in

@ 48% vyield. 5H (CDCls) 4.30 (2H, t, J 6.5Hz), 3.76 (4H, m), 1.70 (6H, m),
1.63 (3H, s), 1.36 (2H, m), 0.92 (3H, t, J 7.4Hz). myz (ES*, 70V) 225.0
(MH").

25 INTERMEDIATE 67

3-Butoxy-2-propyl-7-oxa-spiro[3.5]Jnon-2-en-1-one

Prepared in a similar manner to Intermediate 1 from tntermediate 55 in

79% yield. 8H (CDCl3) 4.33 (2H, t, J 6.4Hz), 3.81 (4H, m), 2.09 (2H, t, J

7.7Hz), 1.81 (6H, m), 1.50 (4H, m), 1.00 (3H, t, J 7.4Hz), 0.94 (3H, t, J
30 7.3Hz). m/z (ES*, 70V) 253.0 (MH").



together at roomtenperature overnight. After this tinme the forned C 10 .
precipitate was filtered off, washed with E120, (3x50m ) and then nadﬁoﬁ b‘[\UUS
by separghiRfed36t ween Et OAc (50ntl) and sodi um bi car bonat ePC"F/?JBHE/.P@QG(5 ﬁ
The organics were dried (MgSO) and reduced in vacuo to give ti conpound
as white solid (185ng). SH (CD30OD) 8:40 (2H, s), 7.43 (2H, d, J 8.6Hz),

7.05 (2H, d, J 8.6Hz), 3.98 (2H, g, J 7.1 Hz), 2.85 (2H, m, 15 1.04 (3H,

t, J 7.1 Hz). EXAWVPLE 1 Ethyl 93

(2S)-2-f(4, 4-di met hVl - 3- oxo- 1- cycl obut enVl ) am nol - 3-f4- (f2, 7] napht hyri di n-1

-yl oxy) phenyl!t@: %@b; gA sol ution of
3- hydroxy- 4, 4= e = EZQ | obut enone (57ng, 0.51 mmol) [ prepared

accordi ng to 2-Methgl-TaskEpiess Sintmandd1t3-didnél J. O g. Chem 38,
1451- 1455, (1973)] and the ethyl ester prepared according to the nethod
used to prepdf@pPafed Maisiniari@apnen iy Intermeriade)2 fiom Intermadiate &i%én hyl ene

(5ml), was stiJd, t boarh2 % NS re
renoved in vaéctéeﬂ%@' Pﬁ@ﬁﬂ‘ﬁ@@%@g?fﬁﬁéﬁp@ﬁ@ éé-l aéﬁ)&@)éﬁ’\?ﬁardi ng
the titlescopESayoyyWeg e (gply.d (188nmg, 0.45mol, 89% . SH (CDC 3,

300K) 9.92 (1H, s), 8.75 (1H, d, J 5.7Hz), 8.60 (1 H d, J 8.6Hz), 8.04 (1
H d, J 5.8Hz), 7.82 (1 H d, J 5.6Hz), 7.47 (1 H d, J 5. 8Hz), 7.27 (2H,
d, J 8.5Hz), 8.5Hz), 4.31 (1H, s), 4.30-4.21 (1H, 30 m,
3.68-3.63 (2 K‘Tjéh .'Aq- §93. 17 (1H, dd, J 13.6, 9.4Hz), 2.95 (1H, dd, J
5.0, 13.6Hz),2-Propyl-2Hdxa3pird[RS]MdHane) 3-diond ES+, 70V) 418. 1(M#+). 1 6 AUG
2005 WD 02/ 068393 PCT/ G802/ 00206 96 EXAMPLE 2 éZS}{- 2- éﬁ‘é@l 4- Di et hyl - 3- oxo- |
- cycl obut enyl Y &eRefRA /1.4 gimilgromannehif iRteraediaie \d §ep) pnererizie St ¢ aci d
5 e conpou fyidga +( 4mol ) in THE (5ml) was treated in
a &ngl quor?i(boc% yﬁ?h@#&%zﬁ%%&%ﬁs%u in 2O (1 m) and the
reaction stirred at roomtenperature for 2h. The reaction was then quenched

by the addit ilméﬁMEBAI‘ﬁT%g}@Ci al, 1 M) and the volatiles renoved

{3-Ethoxy-prop-2-ynyl}-benzene

To a solution of ethoxy acetylene (9.95g of 50% w/w. solution in hexanes,
15 70mmol) in THF (100mi) at -78° was added n-butyl lithium (31ml of 2.5M
solution in hexanes, 78mmol). The mixture was stirred at this temperature
for 2h. prior to the addition of HMPA (20ml), stirring was continued for a
further 15min. before the addition of benzyl bromide (9.2ml). The reaction
mixture was aliowed to warm to room temperature overnight before
20 partitioning between EtOAc (300ml) and water (200mi). The organics were
o separated, washed with water (5 x 200ml), brine (200mi), dried (NaxSOs),
filtered and concentrated in vacuo to give the title compound as a mobile
brown oil (11.1g, 99%). dH (300MHz, CDCls) 7.15-7.57 (5H, m), 4.12 (2H,

q, J=7.1Hz), 3.60 (2H, s), 1.41 (3H, t, J=7.1Hz). m/z (ES*, 70V) MH" 161.

25
INTERMEDIATE 71
2-Benzyl-3-ethoxy-4,4-dimethyl-cyclobut-2-enone

To a solution of Intermediate 70 (11g, 68mmol) in THF (200ml) at room
temperature was added isobutyryl chloride (11mi) and triethylamine
30 (19ml). The mixture was stirred at this temperature for 65h. filtered,
partitioned between EtOAc (400ml) and water (200mi), the organics were



in vacuo. Water (10m ) was then added to the residual foamand stirred 10
vigorously to effect precipitation. The precipitate was then coll ectlel 5@2005
vacuum %id dzrosg3oon and the residue washed with water (2 x fmowgBodXdshdg under
vacuum gave the title conpound as a fine white solid (108ng, 0.27muol,
88% . SH (DWVSO d6, 300K) 9.67 (1 H, s) 8. 78 (1H, d, J 5.7Hz), 8.51 (1 H,
d, J 8.6Hz), 8.09 (1 H d, J 5.8Hz) gg H d, J 5.6Hz), 7.50 15 (1 H,
d, J 5.7Hz), 7.21 (2H, d, J 8.4Hz), 4.1 (2H, d, J 8.4Hz), 4.34 (1 H, s),
4.18-4.14 (1 H m, 321(1H dd, J 4.9, 139Hz) 2.98 (1 H, dd, J 13.9,
9.3Hz), 1.06s63ktated, washdd Mth Brine™ @OORD):, dfleY) (nags@.,x, NhitareoEwLE 3 20
Et hyl (2S)-2-[(4, 4- di net hyl - 3- oxo- 1- cycl obut envl ) am nol - J)

([ 2. 6] napht hypn@ﬁmtrqtew %Yﬁﬂ@heﬁ??]ﬁf%rﬁf@ﬂéch wWas uPuBiiecdh by Column

3- hydr oxy- 4, éaﬁn@fo g%. o %&ﬂaﬁﬂ%‘?rﬁw gﬂe eth n@ma%g;bgyé Mherffpdi ate 23

(1.01q, 2. ure ¢ 48h.
The vol ati I e@o nﬁeds)aa@bdons\tﬂ@moonam B@e'f's%al eue(sabmz G(D@CQ%F?&P@BO'
(Si @2; EtOAc ing the tit ound te powde

2. 3mmol , B89 328(5*(*(:0&31225,(1%) 09~B-t¥ He, %)43(%25)(13ﬁ(3Hs} J8769'IZO.1 H d,
J 5.9Hz H 1H dd, J 5.9, 0.8H 8.15 (1H,
dd, J 5)7 1‘?%93%” 5) 33127(5%65}@“'?3‘%71(31 7.22 (4H ), 4. 39) (1 H, s§,
4.24-4.21 (1 H m, 4.17 (2H, q, | 7.1 H), 3.15 (1 H, dd, J 13.8, 30
5.6Hz), 3.00 d_J 13.8, 90Hz 1.19 (3H, t, J 7.1 Hz), 1.11 (3H, s),
1.05 %31 1, TE}MEQﬁElQOV) 431. 1)(M-|+). (1 6 AUG 2005 W)O)Z/ 068393( :
PCT/ GB02/ 002 Ba , :
2S) - 24( 4, 4-
E )6] ngﬁht h;rrtednadimqvan(ﬂncﬂgorﬁénwnlnmlbpmsosmretdurd FfCl‘I’dﬂé)OmrdrrﬁMJaq )oat Exanpl e

Eeaonredy e denpiRRury Qv SiatiTh sBiiq brétindat TaS Htgfdubng yisred

1. 04mol, 908 th@'dldt@l\/ﬁﬁ}\d\@xaﬁ@@ﬁb Siethy! (CJihéTi to %)/e ti¥e lile Cbnipoutnddss a 8. 66 (1
H d, J 5.8Hz), 838 (1 H d J 5 8H),

white powder (9.8q, 95%). 8H (BOOMHz d6 DMSO) 07.13-7.29 (5H, m),
3.20 (2H, s), 1.11 (6H, s). m/z (ESI, 70V). MH+ 213.

15
INTERMEDIATE 73
4-Bromomethyl-5-methyl-2-o0xo0-1,3-dioxolene
Prepared according to the method of Sakamoto F., lkeda S. and
Tsukamoto G., Chem. Pharm. Buil., 1984, 32, 2241-2248. |
20
o INTERMEDIATE 74

Ethyl {25)-2-tert-Butoxycarbonylamino-3-{4-[(3,5-dichloro-1-oxy-

pyridine-4-carhonyl)amino]phenyl} propanoate

Intermediate 26 (500mg, 1.04mmol) and mCPBA (493mg, 2.0mmol) in
25 DCM (10ml) were stirred together at room temperature for 48hrs. After this

time sodium sulfite (10% solution in water, 20ml) was added with stirring
for 5 mins, prior to separating between DCM (50ml) and sodium
bicarbonate solution (50 ml). The organics were washed with sodium
bicarbonate solution (2x50m!) and water (1x50ml), dried (MgSQ,) and
30 reduced in vacuo. The resulting orange solid was recrystalised from
EtOAc/hexane to give litle compound as a of pale yetlow powder (350mg).




m, 7.81 (2H, d, J 7.9Hz), 7.27 (2H, d, J 7.9Hz), 7.26 (11-1, obscut &§AUENN05
10 4.36 (1 H, s), 4.13-4.07 (1 H m, 3.20 (1 H dd, J 14.0, 5.1 Hz) 3.02 (1

H dd,  dcdafessd 7Hz), 1.13 (3H s), 1.09 (3H s). mz (GycEMRed03: 0
(M) . EXAMPLE 5 Et hyl

(2S)-2-f(4, 4-di met hyl - 3-oxo-1-cycl obut enyl )am nol -3-(44(3,5- 15

di chl or oi soni coti noyl ) am nol phenyl } propangate A sol ution of

3- hydr oxy- 4, 4- di net hyl - 2- cycl obut enone (58ng, 0.52mml) (prepared according
to the nmethod of Wasserman, H H et al J. Org. Chem 38, 1451-1455, (1973)]

and the free %Pﬁﬁ%fﬂnfgg E!%Ere f!) Z-é 74 €9y, ‘J%m@%l(QHD@M‘J(égHZ?} vacuo

stirred at room h 20 The vol atil'és were renpve
and the resi d3%Ehtidnat)pGragotrid, qCJGSHGE) BDN:I){ dd gﬁv&'iz h83.8Hz),e2 8dnpound

8 S A Ao 0 R 5 05 2 (21 9, B0

(LH s), 422 (2H q. J 7.1 Hz), 3.17 (1 H, dd, J 14.0, 5.1 Hz), 3.05 (1
H, dd, J 14.0, 5.8Hz), 1.28 25 (3H, t, J 7.1 Hz), 1.15 (3H, s), 1.14 (3H,
s). mz (ES+ lmjgﬁ_még[@ggg 478.0 (MH+). EXAMPLE 6

(29S) - 24(4 4- d| Vi = l? .y-f14 féS 5!i30 ]
di chl or oi soni &8 2 v i 16 AU6

2005 PCT/ GBO%’?@Q%%pF&tﬁoﬁWH@MWﬁ eE,Q@mpI e 5 (100mg, O.21mmol) was
hydrolysed ina srmlar manner to the method of Exanple 2 to give the title

conpound as alntermediate 74 (33PMg, OArgmal). anghiisll in &LGAC (86 bN@@@tIHGGSSOK)
7,25 (2 o P i jod &%ﬂ?% #ﬁfﬁeoéosvceﬁfﬁ G e "8 8 ot ol (),
m .16 {0 Hpretdpitate W3s Filtededldif) wasiad (it EWO, (3x38m), add &hien, madél (3H
s) L. 07 (3H, Sgc %1y se{)araJtrlng7gV?wee4n8 @tﬁc (éér%l) a(l'uWS)odluEXAB/PcaI':[)onate

solution (50ml). The organics were dried (MgS0O,) and reduced in vacuo to

give title compound as white solid (185mg). 8H (CD3;0D) 8:40 (2H, s), 7.43

(2H, d, J 8.6Hz), 7.05 (2H, d, J 8.6Hz), 3.98 (2H, q, J 7.1Hz), 2.85 (2H, m),

15  1.04 (3H, t, J 7.1Hz).

EXAMPLE 1
Ethyl (2 S)-2-[(4.4-dimethyl-3-0x0-1-cyclobutenyllaminol-3-[4-
{[2.71lnaphthyridin-1-yloxy)phenyllpropanoate

20 A solution of 3-hydroxy-4,4-dimethyl-2-cyclobutenone (57mg, 0.51mmol}
c [prepared according to the method of Wasserman, H.H. et al J. Org.
Chem, 38, 1451-1455, (1973)] and the ethyl ester prepared according to

the method used to prepare Intermediate 13 (164mg, 0.51mmol), in 1,2-
dichloroethylene (5ml), was stirred at room temperature for 72h. The

25 volatiles were removed in vacuo and the residue chromatographed (SiO2;
EtOAc) affording the title compound as a white solid (188mg, 0.45mmol,
89%). 8H (CDCI3, 300K) 9.92 (1H, s), 8.75 (1H, d, 4 5.7Hz), 8.60 (1H, d, J
8.6Hz), 8.04 (1H, d, Jd 5.8Hz), 7.82 (1H, d, J 5.6Hz), 7.47 (1H, d, J 5.8Hz),

7.27 (2H, d, J 8.5Hz), 7.16 (2H, d, J 8.5Hz), 4.31 (1H, s), 4.30-4.21 (1H,

30 m), 3.68-3.63 (2H, q, Jd 7.1Hz)}, 3.17 (1H, dd, J 13.6, 9.4Hz), 2.95 (1H, dd,

J 5.0, 13.6Hz), 1.01 (3H, s), 0.93 (3H, ). m/z (ES+, 70V) 418.1(MH+).




10 Methyl (2S)-2-f(4R S)-4-nethyl - 3-o0xo0-4-propel -1-cycl obut enyl | am no-
3-{4-f{3-nethyl (2, 7l napht hvri di n-1-yl)oxyl phenyl } propa noate A sol ut b &G 2005
| nt er megj 187nmg, 1.33nmol) and Internediate 20 (4 1), in
chl or of ‘(:})ro?n's 3r?i(:;), was stirred at 550 for 48h. The vol ati egB&/ze]rJe%?ermved
I n vacuo and the residue chromatographed (Si02; 15 EtOAc) to give the title
conpound as a white solid (539ng, 1.17muol, 91% as an approx. 1:1 mxture
of diastereoners. SH (GDCl 3, 300K) 9.699%(1H, s), 8.69 (1H d, J 5.7Hz),
7.51 (1H, dd, J 9.3, 0.5Hz), 7.19-7.11 (4H, m, 5.79 (1 H, d, J 7.3Hz),
4.64 (1 H s), 4.36-4.30 (1 H m, 3.84 and 3.82 (3H, s, diastereoneric
CH3), 3.31-3.15 (2H, m, 2.45 (3H, s), 1.59-1.54 1 20 (1H mM 50-14 (1H 34-1
23 (2H 28 an&XAMP s 1mm21, ., ., ..., , .

(25)-2-[(4 4-Dimethyl-3-oxo-1-cyclobutenyl)amino]-3-{4-
([2.7]naphthyridin-1-yloxy)phenyllpropanoic acid

5 The compound of Example 1 (127mg, 0.31mmol) in 'I:HF (5mb was
treated in a single portion with LIOH.H20 (13mg, 0.32mmol) in H20 (1ml)

and the reaction stirred at room temperature for 2h. The reaction was then

quenched by the addition of HOAc (glacial, 1ml) and the volatiles removed

in vacuo, Water (10ml) was then added to the residual foam and stirred

c 10 vigorously to effect precipitation. The precipitate was then collected by

vacuum filtration and the residue washed with water (2 x 5ml). Drying

under vacuum gave the title_compound as a fine white solid (108mg,

0.27mmol, 88%). §H (DMSO d8, 300K) 9.67 (1H, s), 8.78 (1H, d, J 5.7Hz),

8.51 (1H, d, J 8.6Hz), 8.09 (1H, d, J 5.8Hz), 7.86 (1H, d, J 5.6Hz), 7.50

15 (1H, d, J 5.7Hz), 7.21 (2H, d, d 8.4Hz), 4.17 (2H, d, J 8.4Hz), 4.34 (1H, s),

4.18-4.14 (1H, m), 3.21 (1H, dd, J 4.9, 13.9Hz), 2.98 (1H, dd, J 13.9,
9.3Hz), 1.06 (3H, s), 0.99 (3H, s). m/z (EST, 70V) 404.1 (MH*).

EXAMPLE 3

20 Ethyl (25)-2-[(4.4-dimethyl-3-0x0-1-cyclobutenyl)amino]-3-[4-

o ([2,6]naphthyridin-1-ylamino)phenyllpropanoate

A solution of 3-hydroxy-4,4-dimethyl-2-cyciobutenone (58mg, 5.1mmol)
and Intermediate 23 (1.01g, 2.7mmol) in DCM (15mi), was stirred at room
temperature for 48h. The volatiles were removed in vacuo and the residue .

25 chromatographed (SiO2; EtOAc) affording the titte compound as a white
powder (990mg, 2.3mmol, 88%). 8H (CDCl3, 300K) 9.33 (1H, s), 9.24 (1H,
s), 8.69 (1H, d, J 5.9Hz), 8.63 (1H, d, J 8.5Hz), 8.42 (1H, dd, J 5.9, 0.8H2),
8.15 (1H, dd, J 5.7, 1.3Hz), 7.85-7.80 (3H, m), 7.31-7.22 (4H, m), 4.39
(1H, s), 4.24-4.21 (1H, m), 4.17 (2H, q, J 7.1Hz), 3.15 (1H, dd, J 13.8,

30 5.6Hz), 3.00 (1H, dd, J 13.8, 9.0Hz), 1.19 (3H, t, J 7.1H2), 1.11 (3H, s),
1.05 (3H, s). m/z (EST, 70V) 431.1 (MH*),




., , . Cdiastereomeric CH3), 0.91-0.86 (3H, m. nz (ES+ 70V) AcbAYG200H
(MH). EXAMPLE 8 (2S)-2-((4R, S)-4- Met hyl - 3- oxo- 4- propel -1

-cycl ob  no-3-{4-f(3- 25

et hy| (%?glmﬁlg‘fosﬁ%ﬂhyri di n-1-vI) oxyl phenvl } propanoi ¢ _aci d The  Conpaund®of
Example 7 (230ng, 0.5mmol) was hydrolysed in a simlar manner to the nethod
of Exanple 2 to give the title conpound as a fine white solid (198nyg,
0.44mmol, 79% as an approx. 1:1 m xtur€’of diastereoners. 8H ( DMSO d6,
300K) 13.0 (1H, s), 9.60 (1H, d, J 9.7Hz), 30 8.72 (1H, d, J 5.6Hz),
8.49-8.43 (1H, mNH), 7.76 (1H, d, J 4.7Hz), 7.41 WD 02/ 068393

PCT/ GB02/ 00206 16 AUG 2005 99 7.34 (2H, m), 7.27-7.21 (2H, m, 4.47 and 4.43
(1H, s), 4.1EXA MIPHEH-I r’r) 3.29-3.23 (31-1, s, and 1 H as obscured m,
302297(151 6 d : : 41-1, m, 1.08 and

0.98 (3H, s) i=8rs = SOAZEIRZ and 447.1 (MH). 5
EXAVPLE 9 Et mﬁ h&ﬂn‘i hﬁﬁﬁa neh L@y eny! ) ani nol - 3- 4-
([ 2, 7] napht h oate ution of Internediate 4

(180ng, 1507nhhe ):ompmurideobﬁxy\rnm&r(smmg 1101$lmml)rm9atfwdmﬂy$el$2rrm
1. 07mol h f t f 96h.
Tho vor a1 e ST SRRbR TR e ROt 2ho o BB SAb R {212

S ( cbar 3, *adfiR WS Sbif (FITRE! Taiimdl, SOPL). BrERAMEG OT00IS GaTRY, | 7%
U L giene s oy sk s s s e b 3
3.11 (11-1, 73814.5&'; %42;;‘34819% &2"62?’(3#%%}5 6-.2531(1%-’ obscured’s), ’
c - 10 4.36 (1H, s), 4.13-4.07 (1H, m), 3.20 (1H, dd, J 14.0, 5.1Hz) 3.02 (1H, dd,
J 41.0, 8.7Hz), 1.13 (3H, s), 1.09 (3H, s). m/z (ES, 70V) 403.0 (MH+).

EXAMPLE 5
Ethyl (2S5)-2-[{4.4-dimethyl-3-ox0-1-cyclobutenyl}amino]-3-{4-{(3.5-

15 dichloroisonicotinoyllaminojphenvl}propanoate

A solution of 3-hydroxy-4,4-dimethyl-2-cyclobutenone (58mg, 0.52mmol)

[prepared according to the method of Wasserman, HH. et al J. Org.

Chem, 38, 1451-1455, (1973)] and the free base of Intermediate 27

(200mg, 5.2mmol), in DCM (5ml), was stirred at room temperature for 48h.

20 The volatiles were removed in vacuo and the residue chromatographed

C ~ (Si02; EtOAc) to give the title compound as a white solid (230mg,

0.48mmol, 93%). 8H (CDCl3, 300K) 8.48 (2H, s), 8.10 (1H, s), 7.51 (2H, d,

J 8.2Hz), 7.04 (2H, d, 8.2Hz), 5.91 (1H, s), 4.43 (1H, s), 422 (2H, q, J

7.1Hz), 3.17 (1H, dd, J 14.0, 5.1Hz), 3.05 (1H, dd, J 14.0, 5.8Hz), 1.28.

25 (3H, t, J 7.1Hz), 1.15 (3H, s), 1.14 (3H, s). m/z (ES+, 70V) 476.0 and
478.0 (MH+).

EXAMPLE 6

30 dichloroisonicotinoyl)aminolphenyllpropanoic acid




(61-1, t, J 7.0Hz). mz (ES+, 70V) 488.1 and 489.1 (M#). EXAMPLE 10 20
(2S)-2-[(3-0Oxo0-4, 4-di propyl - 1- cycl obut enyl ) am no] 3-[ 4- Jrﬁpﬁ'&ﬁ 005
([2,7]n Ldj n-1-yl oxy) phenyl ] propanoi ¢ acid The conpound of EXx

was hyd§g$§2§%5$n a simlar manner to the method of Exanpt&CBOE80%Fve the
title conpound as a fine off-white powder (35ng, 0.07mmol, 19% . SCH ( DVSO
d6, 350K) 9.68 (1 H, s), 8.83 (1H, d, 25 J 5.7Hz), 8.37 (1,d, J 8.5Hz), 8.14
(1 H d, J 5 8Hz), 7.91 (1H, d, J 5.7Hz)98 7.55 (1 H d, J 5.8Hz), 7.39
(21-1, d, J 8.4Hz), 7.28 (21-1, d, J 8.4Hz), 4.53 (1 H s), 4.14 (1 H dd,

J 9.8, 4.3Hz), 3.25 (1 H, J 14.0, 4 6Hz 0 (1 H_ .dd J 10.3,
14. 0Hz), 1.5076 8% EH,U ?rﬁj E*WJ‘% 5%4?6%‘9) )04%gf"i"é‘id”%%i‘.¥’%f°'¥%ﬁu‘ig)'n B0 WO
02/ 068393 PCElfiRsi2h ARG5S EOSBIANRS Bi

(29)-2-f (4R,C-§§ - 4- netaﬁélgﬁt?,&@go 4-pr o?ofy%- 1- gycl oébt?tl\ie%ﬁtgﬁ o ound as a

(4- ([ 2. 7] napiineywhité Bolid YT6nsy) pheminRr@PANEH ¢DMSO! dibi 360Hj 11004 ¢f pedi ate 2

(300ny, 2.1 mmol ) and the_ethyl ester of _ 5 Internediate 13 (724ny,
2. 14mmol ), i 8 (B5h9), 7@95(1&141?@@6%9: 123 2Ht dndeB-d0@).e7 Ror(201Hd, Jhe

reaction S pt i ' ( STl e and
washed su%\?egéﬁ I’S/}I'%\n@{(ﬂqiﬁ%&g]ﬁeoug’ Q%ydbc@h bP?%:égtﬂ*Uﬁ?Bgﬁhﬁm%tz%@%SOM)
and sat ur at ed3.3quOblzy, 3.0di(dhh, ddydr t86n 3@ onat & (3F0s),)1.07HBHosyami€ | ayer
was then dri eda%l\/gSO@, C 10 filtered and concentrated in vacuo. The
resi dual foafERas 7O¥VhASEA: aept 4AASH(NISITER2; Et OAc) to give the title conmpound
as a white powder (827ng, 1.8mmol, 84% as an approx. 1:1 m xture of
di astereoners. 60H (CDCl 3, 300K) 9.72 (11-1, s), 8.71 (1H, d, J 5.7Hz),
8.04 (1 H dEXAMP&EY, 7.55 (1 H d, J 5. 7Hz), 7.22-7.12 (51-1, m, 5.80 (1

"6Hz), 4.5 34. 204(31-1, m, 3.25-3.07 (2H m,

2 g enyid

460.1 (M) 3%{(&%e914l%ﬂaphthvridin-1 -yl)oxylphenyl}propanoate
A solution of Intermediate 2 (187mg, 1.33mmol} and Intermediate 20

10Dy

SAUPYIR

L&+,70w

(450mg, 1.2mmol), in chloroform (10ml), was stirred at 559 for 48h. The
volatiles were removed in vacuo and the residue chromatograghed (SiO2;
15 EtOAc) to give the litle compound as a white solid (539mg, 1.17mmol,
91%) as an approx. 1:1 mixture of diastereomers. §H (CDCl3, 300K) 9.69
(1H, s), 8.69 (1H, d, 4 5.7Hz), 7.51 (1H, dd, J 9.3, 0.5H2), 7.19-7.11 (4H,
m), 5.79 (1H, d, J 7.3Hz), 4.64 (1H, s), 4.36-4.30 (1H, m), 3.84 and 3.82
(3H, s, diastereomeric CH3), 3.31-3.15 (2H, m), 2.45 (3H, s), 1.59-1.54
20 (1H, m), 1.50-14 (1H, m), 1.34-1.23 (2H, m), 1.28 and 1.27 (3H, s,
diastereomeric CH3), 0.91-0.86 (3H, m). m/z (ES*, 70V) 460.1 (MH*).

EXAMPLE 8

{25)-2-[(4R.S)-4-Methyl-3-oxo-4-propyl-1-cyclobutenyllamino-3-{4-[(3-
25 methyl[2,7]naphthyridin-1-yl)oxy]phenyl}lpropanoic acid

The compound of Example 7 (230mg, 0 5mmol) was hydrolysed in a

similar manner to the method of Example 2 to give the title compound as a

fine white solid (198mg, 0.44mmol, 79%) as an approx. 1:1 mixture of

diastereomers. §H (DMSO d, 300K) 13.0 (1H, s), 9.60 (1H, d, J 9.7Hz),
30 8.72 (1H, d, J 5.6Hz), 8.49-8.43 (1H, m NH), 7.76 (1H, d, J 4.7Hz), 7.41-



EXAMPLE 12 20
(2S5)-2-[(4R S) - 4- Met hyl - 3- oxo- 4- propel - 1- cycl obut enyl ] am no- 3 f4-

([ 2, 71ne\th0%gg3% n- 1-yl oxy) phenyl ] propanoi ¢ acid The conpp %ﬁ%gnbﬁdl][ilﬂﬂs

(600nmg, 1.31mml) was hydrolysed in a simlar nmanner tot

Exanple 2 to give the title conmpound as a fine white SO|Id (520mg, 1.21
nmol , 929 as an approx. 1:1 m xture of 25 diastereoners. SH (DVSO d6, 300K)
961and958(1H s), 8.72 (1 H d, J 9. 7Hz), 8.39-8.33 (1 H, mNH),
8.04-8.00 (1 H m, 7.80-7.79 (1H, m), 7.45- 7.33 (1 H m), 7.32-7.25 (21-1,

3705 12 (117 fr g g Ao e inf b iy Sho 1 A0 Rl el o o

(3H, s) 0.73 289-D28I3BH, and JH7 agrebscunéd NHES-027097 (18 m)s22 G6(aht). 1 6

(29) 21 (i, 3 REC R SO0 B BOENCBREH, AP0 on, )
i (128 nenghy et oyhan ol dsgpanon e Brevared from

a simlar smanner to the conpound of Exanple 11 to give the title conpound
as an approx. _1:1 mxture of diastereoners as a white powder (482ny,

1. 05mol , 89oEXAMPLESC 3 300K) 9.13 (1H s), 8.61 (11 1, d, J 5.9Hz),
817(111 e i 7 Z q. O Slgn) 5.62 (1 H,

t, J 4.6Hz), & £6-3. 16-3. 05 (2H,
M, 1.51-1.1

jandat6+, 70V) 459.1 (MHt).
EXAMVPLE14

- 4- Met hyl | -1 | obuyt | | 3-[4
15 (12, 6] naphhISAsam oL I eaReBIBI P00 fopOT Qi AR ie hmcinier of
|l e 1 h he
= el SR i e S e A I o e
(521ng, 1.21nM@oIm t@gg)@r&(ta@pfqyﬁiim Tharvelatiles were removed in vacuo and the

residue chromatographed (SiO2; EtOAc) to give the title compound as a
white solid (406mg, 0.83mmol, 78%). 8H (CDCI3, 300K} 9.72 (1H, s), 8.71

(1H, d J 5.7Hz), 8.04 (1H, d, J 5.8Hz), 7.55 (1H, d, J 5.7Hz), 7.22-7.16
15 (4H, m), 5.67 (1H, d, J 7.9Hz), 4.64 (1H, s), 4.26-4.16 (3H, m), 3.20 (1H,
dd, J 14.1, 5.7Hz), 3.11 (1H, dd, J_14.1, 6.6Hz), 1.58-1.01 (8H, m), 0.81

(6H, t, J 7.0Hz). m/z (ES+, 70V) 488.1 and 489.1 (MH).

| EXAMPLE 10 _
20 QS)—2-[(3-0X0-444-dipropvl-1-cyclobutenyl)amino]B—M-
0 2.71lnaphthyridin-1-vloxy)phenyllpropanoic acid

The compound of Example 9 was hydrolysed in a similar manner to the
method of Example 2 to give the title compound as a fine off-white powder .
(35mg, 0.07mmol, 19%). SCH (DMSO db, 350K) 9.68 (1H, s), 8.83 (1H, d,

25 J5.7Hz), 8.37 (1,d, d 8.5Hz), 8.14 (1H, d, J 5.8Hz), 7.91 (1H, d, J 5.7Hz),
7.55 (1H, d, J 5.8Hz), 7.39 (2H, d, Jd 8.4Hz), 7.28 (2H, d, J 8.4Hz), 4.53
(1H, s), 4.14 (1H, dd, J 9.8, 4.3Hz), 3.25 (1H, dd, J 14.0, 4.6Hz), 3.0 (1H,
dd, J 10.3, 14.0Hz), 1.50-0.64 (14H, m). m/z (ES*, 70V) 460.1 and 461.1
(MH™).
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di astereoners). SH (DVsO d6, 300K) 9.10 (1H, s), 8.55-8.53 (1H, m, 20 8.37
and B.31 (1 H mNH), 827 (1 H d, J 59Hz), 7.72-7.65 (2H, m, 7.15- 7.08
(3H, m, 25 (1 H s), 3.99-3.94 (1 H m, 3.0 H

2 83-2. %éog'&ﬁ%, 1.34-0.96 (4H, n), 0.94 and 0. 86 (3H6P BRgbugls 6 AUG 05
(3H, t, J 7.0Hz). mz (ES+, 70V) 431.0 (M#). 25 EXAMPLE 15 Et hyl

(29)-2-[ (4R 'S) - 4- net hyl - 3- oxo- 4- propyl - 1- cvcl obut envl | am no- 3-
(4-f(3,5-dichloroisonicotinoyl)am noj phé‘i’ﬂ/l } propanoate Prepared from
Intermediate 2 (120ng, 0.86mmol) and the free base of Internediate 27
(300my, O. 79gwAmpLg1¢ simlar manner to the conpound 30 of Exanple 11 to
give title OTT[.'J'OTJTT&'-—JS_an approx 1:1 mxture of di astereorrers as a white
powder (318niEthQl 68l i, U T

(2H, m) 7. 1d4-(F gohenviipropanoate s (1 H, s), 4.32-4. 26

(5,3 2 el b '*‘Eémed%%)l%éﬂ%gé%‘é%% ?fM 2 gl

(2S) - 2- f (BR, Shtefmistizty| 13 (T2dmg- anapyhen) iNCHEND I LSty Iw s Btived -dtdoom

Eampi o 15 (A00RGTErS et o eararn YEs v dyiedl win OGM ESRHHNS 1o 1 ne

met hod of EXaiiiid2 Wit mrhtyeahut |v%éF@ﬂp@ﬂj&ée§§ivél fWille WY t 8qe& %ws
(261ng, O0.55mmol, 92% (approx. 1 mxture of di astereorrers) SHL( O dé6,

300K) 10.90 (hyHrochioris agid ((zeml)s ater, §30mly. amd (saturatpd, AqEeORs2sodiaky )

(1101 T hyPdberbbanionte oty e Blgagic” it buds' thdd dhiadiIvaspa,ii °y
( 2@( ES+1070Yﬂte?e7c§5 GrRnd cﬁﬁ@eﬂtrét’&ﬁ'*) in EXéUBbE ]ﬁwEt W&ndual f?am was

4, 4- di et hyl - 3- oxo- 2- hexvl -1 - cycl obut enyl ) am nol - 3-
chromatographed (SiO2; EtOAc) to give the title compound as a white

powder (827mg, 1.8mmol, B4%) as an approx. 1.1 mixture of
diastereomers. 80H (CDCI3, 300K) 9.72 (1H, s), 8.71 (1H, d, J 5.7Hz),

8.04 (1H, d, J 5.8Hz), 7.55 (1H, d, J 5.7Hz), 7.22-7.12 (5H, m), 5.80 (1H,
15 d, J 7.6Hz), 4.57 (1H, s), 4.28-4.20 (3H, m), 3.25-3.07 (2H, m), 1.57-1.21

(7H, m), 1.18 and 1.17 (3H, s) 0.84-0.78 (3H, m). m/z (ES+, 70V) 460.1
(MH*) and 482.0 (MNat).

EXAMPLE 12
20 {2S)-2-[(4R,S)-4-Methyl-3-oxo-4-propyl-1-cyclobutenyllamino-3-{4-
O . ([2,7Inaphthyridin-1-yloxy)phenyl]lpropanoic acid

The compound of Example 11 (600mg, 1.31mmol) was hydrolysed in a
similar manner to the method of Example 2 to give the title compound as a

fine white solid (520mg, 1.21mmoi, 92%) as an approx. 1:1 mixture of

25 diastereomers. 8H (DMSO db, 300K) 9.61 and 9.58 (1H, s), 8.72 (1H, d, J
5.7Hz), 8.39-8.33 (1H, m NH), 8.04-8.00 (1H, m), 7.80-7.79 (1H, m), 7.45-
7.33 (1H, m), 7.32-7.25 (2H, m), 7.18-7.12 (2H, m), 4.37 and 4.32 (1H, s),
4.10-4.04 (1H, m), 3.17-3.12 (1H, m), 2.94-2.82 (1H, m), 1.41-0.86 (4H,
m), 0.99 and 0.91 (3H, s) 0.73 and 0.63 (3H, t, J 7.2Hz). m/z (ES+, 70V)

30  432.0 (MHY).



20 f(3.5-dichloroisonicotinoyi)am nol phenyl } propanoate Prepared frqggAUEzmS—
Internmediate 6 (200ng, 1.0mmol) and the free base of Internediate

(200nyg, in a simlar nmanner to the conpound f le 11 to

gi ve théapﬁﬁ%gg%%npound as a white powder (201 ny, 0.42n&5FE§ nB@#“SH
(CDCl 3, 300K) 8.99 (1 H, s), 8.42 (2H, s), 7.52 (2H, d, 25 J 8.4Hz), 7.02
(2H, d, J 7.6Hz), 5.54 (1 H s), 4.34 (1 H s), 4.19 (2H, q, J 7.1Hz), 3.07
(2H, br s), 1.95-1.81 (2H, br s), 1.27-01027 (17H, m, mz (ES-I', 70V)
560.0 and 562.0 (M#). EXAMPLE18 30

(25)-2-f(4,4-C - 3: 0X0- 2- hexyl - | - cycl obut enyl ) am nol -3-(4-f(3,5
d|chlor0|sonﬁgggﬁmggk¥é¥1noIphenyl}propan0|c acid VI)02/068393

PCT/ GBO2/ 0020g¢ : R $Q08-nTé@ adp e py , KehPPaming-gl4mmol )
was hydrol ysed | mp 0 grve the
title conpounc'= . 829@ SH (DNBO de,

20089, 10,52, blghrgd) o éﬁa&ésd-a%? a@%&%‘ )l it g’

4.8Hz), 343 Mbdrhg A1.199ma§; @ a QinildiZohanheBTo (tl%’é‘*cohw odind &tZlampiediq 1. 25
(9H, m, L 15-0.867(8H, My " Mz (ESt, 70V) 532.0 and 534 0 (M EXAVPLE

19 10 Ethyl (@syweihwmﬂmm apap,apProReky | Mixturg af shagterwprersiason - 3- f 4

(200, 1. omBIe BiRr bRy LopuPar S8PR: BHTIGREIE 10RER I . Sommol )
conpound L?raﬁ“@b L%E?@S?q"’”“ﬂ? AR TS R 10788 o 7,

(1H, s), 8. 71(5(&-LHn)d5625l—VHz)_J_468|z§),3461 ahd d.49 (5H8l3i)z,)4 23-4669 (381 nt)} H n)
7.24-7.17 (4H m, 5.41 (1 H, br 4.39 (1H, br m, 4.19 (2H, q, J 7.1
Hz§, 3. 1503, 13.16305nf2H, 10D 11 5171516@H| my 0.85 @9271(31@ Mam/z ﬁwES“‘oi'ew)o 74

(2H, m. n1z£§981+(MHQV) 516.1 (M) 20

EXAMPLE 14
(2S5)-2-[{4R,S)-4-Methyi-3-0x0-4-propyl-1-cyclobutenyllamino-3-[4-
15 ([2.6]lnaphthyridin-1-ylamino)phenyllpropanoic acid

The compound of Example 13 (600mg, 1.31mmol) was hydrolysed in a
similar manner to the method of Example 2 to give the titie compound as a

pale yellow powder (521mg, 1.21mmol, 95%) (approx. 1:1 mixture of
- diastereomers). §H (DMSO d6, 300K) 9.10 (1H, s), 8.55-8.53 (1H, m),
- 20 8.37 and 8.31 (1H, m NH), 8.27 (1H, d, J 5.9Hz), 7.72-7.65 (2H, m), 7.15-
(@) 7.08 (3H, m), 4.30 and 4.25 (1H, s), 3.99-3.94 (1H, m), 3.06-2.99 (1H, m),
2.83-2.76 (1H, m), 1.34-0.96 (4H, m), 0.84 and 0.86 (3H, s), 0.68 and 0.55
(3H, 1, J 7.0Hz). m/z (ESt, 70V) 431.0 (MH).

25 EXAMPLE 15
Ethyl (25)-2-[(4R,S)-4-methy!-3-0x0-4-propyl-1-cyclobutenyllJamino-3-

{4-[(3,5-dichloroisonicotinoyl)laminojphenylipropanoate

Prepared from Intermediate 2 (120mg, 0.86mmol) and the free base of
fntermediate 27 (300mg, 0.79mmol), in a similar manner to the compound

30 of Example 11 to give litle_compound as an approx. 1:1 mixture of

diastereomers as a white powder (318mg, 0.63mmol, 80%). 3H (CDCI3,



(c) EXAMPLE 20 . 16 AUG 2005
(2S)-2-[(4, 4-D met hyl - 3- oxo- 2- hexyl - 1- cycl obut enyl ) am nol - 3-[ 4-

([2, 7] naphlyhuedssi n- 1-y1 oxy) phenyl ] propanoi ¢ acid The conppgqibedhofsampl e 19
(200ng, 0.39mml) was hydrolysed in a 25 simlar manner to the nmethod of
Exanple 2 to give the title conmpound as a fine white solid (161nyg,

0. 33nmol, 85% . SDH (DMSO d6, 360K) 96% 2(1H s), 8.74 (1 H d, J 5. 6Hz),
804(1HdJ56Hz)782(1HdJ . 6Hz) , 747(1HdJ55Hz) 7. 30
(2H, d, J 8.3Hz), 717(2H d, J 8.3Hz), 4.02 (1 H br s), 121-3.18 (1 H,

")t 2497 2 0k o8} (oH, 9 o Bbar .21 4405 801, 9617 B 0B, myi 7 16ES”,
70V) 488.1 (MH). 068393 104 PCT/ GB0Z/ 002061 6 AUG 2005 MPLE 21

EE 2y| E ﬁs|) f 3 %Eﬁ (zgggn\r}esg,a 5§8d>1b1 zn)lr%@ﬂ gic%)cmﬁﬂaﬂg@%armha 333«3{23

met hy | X r

e H 3003 BB A BRI T B RS 0 B RH Guch
I nt di at T 1 ) . 85
ansﬂn'rrralr ami ;5@ gj@% f(MEW‘j‘”pl e 11 to gi vfa thggtitle conpound
as a white po gﬂg ? SH (CDCI 3, 300K) 9.70 (1H, s),
8.70 (1H, 5d, J 5 8Hz) 7 51 (1H, d, J 5.8Hz), 7.26-7.19 (4H m, 5.34 (1H,
b , 4.45 H 4.26 (2H, q, | 7 2Hz 3.21 (2H, b 2.44 (3H,
s;,s)z.lo-l. 9%1&@!#5—)&1 47- 1(43 (gH J n, C 12) 1.33- 1( 12 (1r2HS)rr) 0.8(7-0.84
(3H m. mz @k 1,,

(29)-2-[(4.4-
met hyl [ 2, 71ndbHichdo museMcmmw)mnmdlghegﬂlmg epanoit acidThe corrpound of

Ex le 21 I I th
ot hod of - Exab EOPRAYNG; 9L ERARAS eo byl wERNiRRFeed dnial- (a2,

0. #8mol ;1 074‘@imll§“h{a%pldjﬁ19 ﬁn@@ﬂﬁd 8 é?arhhzé‘h to @)ve the/ftid dobodnd %1555\ 7HZ)
7.%0-7.68 (111-1 (

(1 H s), 7.48¢ Zﬂhn')féi sqhoB (%ﬁﬂ;ng 401@rnmp$ (92"44 Gapprgn 3 pampnture da’f J
13.9, 4.4r2), 3,04 (18 ddy 13969858} 1By, Bt (2H, <), 7.60.

7.56 (2H, m), 7.31-7.26 (2H, m), 4.45 and 4.42 (1H, s), 4.15-4.41 (1H, m),
3.23-3.14 (1H, m), 2.99-2.89 (1H, m), 1.49-1.12 (3H, m), 1.07 and 0.99

15 . (3H, s), 0.84-0.54 (4H, m). m/z (ES*, 70V) 476.0 and 478.0 (MH+).

EXAMPLE 17

Ethyl (25)-2-[{4.4-dimethy!l-3-0x0-2-hexyl-1-cyclobutenyl)amino]-3-{4-

20 3.5-dichloroisonicotinoyllaminolphenyilpropanoate

C‘ Prepared from Intermediate 6 (200mg, 1.0mmol) and the free base of
Intermediate 27 (200mg, 0.52mmol), in a similar manner to the compound
of Example 11 to give the title compound as a white powder (201mg,
0.42mmol, 72%). 6H (CDClI3, 300K) 8.99 (1H, s), 8.42 (2H, s), 7.52 (2H, d,

25 J 8.4Hz), 7.02 (2H, d, J 7.6Hz), 5.54 (1H, s), 4.34 (1H, s), 419 (2H, q, J
7.1Hz), 3.07 (2H, br s), 1.95-1.81 (2H, br s), 1.27-0.77 (17H, m). m/z

(ES+, 70V) 560.0 and 562.0 (MH+).

EXAMPLE 18

30

dichloroisonicotinoyllamino]phenvl}propanocic acid



C1.86 (2H, t, J 7.3Hz), 1.38-1.19 (8H, n), 1.04 (3H, s), 0.99 (3H s),
0.83- 0.79 (3H, m. !]1/z (ES+, 70V) 502.1 (MH). EXAMPLE 23 25 Et hyl

(2S) - 2- f (WdRo6s4o0eNZYI - 4- et hyl - 3- oxo- | - cVcl obut enyl | am E1PcR02/00206 15AUG 2005
14-f (3-net hyl f 2, 71napht hyri di n- 1-yl ) oxyl phenyl } propanoate Prepared fr

I nternediate 8 (200ng, 1.0mmol ) and Internediate 20 (300nmg, 0.85mml), in a
simlar manner to the conpound of Exanple 11 to give the title conpound as
a white powder (412ngy, 0.79mmol, 92% as '8 an approx. 1:1 m xture of

di astereomers. SH (CDCI 3, 300K) 9.70 (1H, d, J 4.9Hz), 8.71 and 8.70 (1H,

d, J 5.8Hz), # 0 rSPewd20 | 393
PCT/ GB02100206 lF1@(155()( 10|—L|ﬁ|1d 3 %x%h%:)le 1 %O%g l Hﬁ' 60" and ﬁycg}ogy%%ﬁ/ 9‘2%,
4.33-4.28 (1Hsimjlar marmeuloﬂm (rg-:ﬂhoﬂ)of Ea<ample Do ge, thﬁ)wa@ZH m,
2.45 and 2. 40 (3H zﬁ;P135121 6H, m é)% 5
EXAVPLE. 24 (25) olriplerpesyda: 2me 04 2mibpl P23 loBEL (RNSH) 6BAAN |Gsbno- 3-

of Exampl o 25¢ Eﬁsém@?ﬁﬁgémﬁiﬁﬁ%’iﬁ% AR e e

met hod of Exa@sleH&)I@mweZt(héi ), |3e1z(mmpdodJ 43.9, 4.6z SDBe(w&the.Jsol i d
221 , 0.45 4 r 1 m xt { SH ( DMSO
5216 328}0 9. 72‘%(0@ ?1“1% %@@"@%ptﬁ( )81 63'3')% ﬁéﬁp H, c;; ?%SSé%%Tﬁﬁ(@)H (br

| 7.46-7.20 4 4.21 (1H, 3.39-3.30 (1H,
?), 3.21-3. 145‘%’%:15% 70@)033%6837"‘@%(‘6”” D51 (3K, g), 1@29 and 1.24 (gH,

s). mz (ES+, 70V) 494.0 (M#). 15 EXANPLE25  Et hyl
(29)-2-[ (4R S)-4- benzgl - 4- et hyl - 3- oxo- 1- cycl obut enyl ] am no- 3-
4 f(3 5-di chl i noyl ) am nol phenyl pr opanoat e Prepared from

Tod 4he &yl BOP) 0. PAIetAYHS IR -5 HER A bty R B AR LA 27

, 11T a ST dl marirnetl LO LTIE LU”
({2, 7]naphthyridin-1-yloxy)phenyl] propanoate

Prepared from Intermediate 6 {(200mg, 1.0mmol) and the ethyl ester of
Intermediate 13 (200mg, 0.59mmol), in a similar manner to the compound
of Example 11 to give the title_ compound as a white powder (201mg,

15 0.42mmol, 72%). 6H (CDCI3, 300K) 9.72 (1H, s), 8.71 (1H, d, J 5.7Hz),
8.03 (1H, d, J 5.8Hz), 7.56-7.51 (1H, m), 7.27-7.17 (4H, m), 5.41 (1H, br
m), 4.39 (1H, br m), 4.19 (2H, q, J 7.1Hz), 3.15-3.12 (2H, m), 1.91-1.75
(2H, m), 1.39-1.09 (18H, m), 0.81-0.74 (2H, m). m/z (ES *, 70V) 516.1
(MH*),

20

0 EXAMPLE 20

(2S)-2-[(4,4-Dimethyl-3-oxo-2-hexy!-1-cyclobutenyl)amino}-3-{4-
([2,71naphthyridin-1-yloxy)phenyllpropanoic acid

The compound of Example 19 (200mg, 0.39mmol) was hydrolysed in a
25 similar manner to the method of Example 2 to give the titie compound as a
fine white solid (161mg, 0.33mmol, 85%). S0H (DMSO d6, 360K) 9.62
(1H, s), 8.74 (1H, d, J 5.6Hz), 8.04 {1H, d, J 5.6Hz), 7.82 (1H, d, J 5.6H2),
7.47 (1H, d, J 5.5Hz), 7.30 (2H, d, J 8.3Hz), 7.17 (2H, d, J 8.3Hz), 4.02
(1H, br s), 3.21-3.18 (1H, m), 2.97-2.91 (1H, m), 1.74 (2H, m), 1.12-0.62

30 (17H, m). m/z (ES*, 70V) 488.1 (MH*).




of Exanple 11 to give the title conpound as a white powder (387nmg,
. 70mmoi, 89% as an approx. 1:1 m xture of diastereoners. SH (CDCl ?1 ﬁ[JOOKS)
.36 andv@oBdssfdH, s), 8.36 and 8.35 (2H, s), 7.54 and 7. d61/GBbhoctes b:]A 00
.4Hz), 7.19-7.02 (8H, n), 6.09-6.03 (1 H mM, 4.31 and 4.20 (1 H, s), 25
.22-4.01 (3H, m, 3.07-2.92 (2H, m, 2.76-2.63 (2H, n), 1.35-1.15 (2H, m,
.09 and 1.08 (3H, s). nfz (ES+, 70V) 551, 9 and 553.9 (M#). EXAMPLE26
(28) 2-f (4R S)-4-Benzyt - 4-net hyl - 3-oxo-1 -cycl obut enyl ] am no-3-{4 30
f (3, 5-di chl or oi soni coti noyl ) am nol phenyl } propanoi c acid WD 02/ 068393 106 1 6
AUG 2005 PCEXAMPLEO2P6 The conpound of Exanple 25 (320nmg, 0.58mbl) was
hydrol ysed in a S|m'Tar manner to the rrethod of Exanple 12 to _give the
title corrpouh 23)-2-[(4:4-0 fin] 2 amingd-3:fd-appr ox.
Frohandats L H br s), 8. 83
LipLop “Q’.t 1 and 7.61 (2H d,
J 8. 7Hz), 7. Wep@re&%b&H lnrérmeﬁaa’ia an(@()@rr@ﬁ Gl)niﬁnoe) and ﬁﬂepﬂn&na(elﬂs n,

FAOOOQNO

3.20-2.64 (4 r% 07 (3t m. miz (ESH 7 9 and 525.0 (V).
EXAMPLE 29 C(&Qp gh9{85mmol) in a similar manner to the com oun of Exampie 11
(25)-2-[(3- XY r@%%% ¥ ded 20,63 y

di chl or oi soni c ' e % %g@%ﬁg faepar d fr Ommol 73%).

1- ket o- 3- hydﬁbk{@bmgq[soﬁ]() 19070 zmne)(ammgmz cﬁrdnﬂ BHz],p7 Spafidl @cgor di ng
to the nethod of Wassernman, H H et al, J. g Chem, 38, 1451-1455
(1973)] and BHEHZ) 26t ¥e(4, Mt 2Bfedirats 174145 (Udokys) ¥.88(Rbl 13, Jin a

2 whi te powidr2 (B3 EETEBICR Y @R £10 01808 i P A G ,-°“”ddas
8 2 , .25 (2H J
@Iz( H'OS) 1 3?334'2(]1,2'#'4.@)0-031{.37513?'(3QH'$?%%(13 (10\’3’ %fWJ 13. 8, 5(3 3Hz),

300(1H dd J 9.2, 13.8Hz), 1.67-1.19 (10H, 20 m), 1.17 (3H, 1, J 4.1Hz).

m z (ES+, 70E)xm9LEf£|d 518.0 (MH).

(25)-2-[(4.4-Dimethyl-3-oxo0-2-hexyl-1-cyclobutenyl)amino]-3-{4-{(3-
methyl[2,7Inaphthyridin-1-yl)oxylphenyl}propanoic acid

15  The compound of Example 21 (60mg, 0.11mmol) was hydrolysed in a
similar manner to the method of Example 2 to give the title compound as a

fine white solid (42mg, 0.08mmol, 74%). 8H (DMSO dB, 360K) 9.59 (1H,

s), 8.70 (1H, d, J 5.7Hz), 7.70-7.68 (1H, m), 7.66 (1H, d, J 9.7Hz), 7.37

(2H, d, J 8.6Hz2), 7.31 (1H, s), 7.23 (2H, d, J 8.6Hz), 4.18-4.16 (1H, m),

20 3.24 (1H, dd, J 13.9, 4.4Hz2), 3.04 (1H, dd, J 13.9, 9.9Hz), 2.38 (3H, s),

C 1.86 (2H, t, J 7.3Hz), 1.38-1.19 (8H, m), 1.04 (3H, s), 0.99 (3H, s), 0.83-

0.79 (3H, m). myz (ES+, 70V) 502.1 (MH+).

EXAMPLE 23

25 -4-benzyl-4-methyi-3-oxo0-1-cyclobutenyllamino-3-

{4-[(3-methvyi[2. 7Inaphthyridin-1-yl)oxy]lphenyilpropanoate

Prepared from Intermediate 8 (200mg, 1.0mmol) and Intermediate 20
(300mg, 0.85mmol), in a similar manner to the compound of Example 11
to give the title compound as a white powder (412mg, 0.79mmol, 92%) as
30 an approx.1:1 mixture of diastereomers. §H (CDCl3, 300K) 9.70 (1H, d, J

4.9Hz), 8.71 and 8.70 (1H, d, J 5.8Hz), 7.51 (1H, d, J 5.8Hz), 7.31-7.08




C EXAMPLE 28 (2S)-2-f (3-Oxospiro[3.5]non-I -en-1-yl)am nol-3-f4-f (3,5-

di chl or oi soni coti noyl ) am no] phenyl } propanoi ¢ aci d 25 The conpound of EEAUHNES
27 (700 |) was hydrolysed in a simlar manner hod of
Exanpl eng'(%%zjdg%?g/géot he title conpound as a fine white solltP T@f@%“
1.28mmol, 95% . SH (DMSO d6, 360K) 10.54 (1H, s), 8.73 (2H, s), 7.81 (1H,

d, J 8.4Hz), 7.56 (2H, d, J 8.5Hz), 7.27 (2H, d, J 8.5Hz), 4.39 (11-1, s),
4.12-4.05 (11-1, m, 3.19 (11-1, dd, J 1%59, 30 5.1Hz), 3.00 (1H, dd, J

13.9, 8.8Hz), 1.94-1.24 (10H, m. mz (ES+, 70V) 488.0 and 490.0 (MH+). WO

P A LY

net hyl (2, 7) napipehg risd{am, Imy, 3 @8y3.0We@H, Iy, oxasqase ferPrmpaz a8 &ndm®.40

1- ket 0- 3- hydr oxyspi ro[ 3, 5] - non- 2- ene (400ng, and Internmedi ate 20
(400ng, 1. 14n(8H,)S), il:’35a1.§i1rtBI-bm)ngﬁgéESt“oTOH)ES%dnﬂdej of Exanple 11 to
give the title conpound as a white powder (497ngy, 1.02mmol, 89% . SH
(CDbCl'3, 300K) 9.62 (1 H, s), 872 (1 H d, J 5.7Hz), 7.99 (1H, d, J 8.6Hz),
7.73 (1H, gdd Es(mﬁLE(g@Hz) 7.37-7.34 (3H, 10 n), 7.28-7.24 (2H, nm), 4.42
.25 (11-1, dd J ~r 14 ? 5. 6Hz) 3.12 (1H,

(25)-2-[ (3- O
net hyl [ 2, 7] nanrhérwmgwhdlovlawmmyismﬁ P@miBrﬁrrﬂﬂ)l dasheydronrednd of

Exanpl e 29 (300ng, 0.62mml) was hydraly in a simlar manner to the
met hod of Exa Il@rmwe@tv ¢ methe péEé@mﬂb@JRdOQV%theMge_Q@sm

2 . 02 , o) 6 H d, J
5(3 _ éz”? z”l(Tqé wrﬁga/%anf'tggz% y%mg{%@gmgo) % 5’“1'155?)"?&75%% Rixtdrel bt
diastereomers. 8H (DMSO dB, 360K) 9.72 (1H, m), 8.81 (1H, m), 8.03 (1H,
m), 7.82-7.77 (1H, br m), 7.46-7.20 (9H, m), 4.49 and 4.41 (1H, s), 4.21
(1H, m), 3.39-3.30 (1H, m), 3.21-3.14 (1H, m), 3.01-2.87 (2H, m), 2.51

(3H, s), 1.29 and 1.24 (3H, s). m/z (ES*, 70V) 494.0 (MH).

15
EXAMPLE 25
Ethyl (2&2-[(4R,S)—4-benzyl-4-methyl-3-oxo-1-6vc|obutenvl]amino-3-

4-[(3,5-dichloroisonicotinoyl)amino]phenylpropanoate

Prepared from Intermediate 8 (185mg, 0.98mmol) and the free base of
20 Intermediate 27 (300mg, 0.79mmol), in a similar manner to the compound
C ~ of Example 11 to give the title compound as a white powder (387mg,

0.70mmol, 89%) as an approx. 1:1 mixture of diastereomers. 8H (CDCI3,

300K) 9.36 and 9.31 (1H, s), 8.36 and 8.35 (2H, s), 7.54 and 7.45 (1H, d,
J 8.4Hz), 7.19-7.02 (8H, m), 6.09-6.03 (1H, m), 4.31 and 4.20 (1H, s),
25  4.22-4.01 (3H, m), 3.07-2.92 (2H, m), 2.76-2.63 (2H, m), 1.35-1.15 (2H,

m), 1.09 and 1.08 (3H, s). m/z (ES*, 70V) 551.9 and 553.9 (MH+).

EXAMPLE 26
(25)-2-[(4R.,S)-4-Benzyl-4-methyl-3-oxo-1-cyclobutenyl]lamino-3-{4-

30 {(3,5-dichloroisonicotinoyllaminolphenyllpropanoic acid




(2H, d, J 8.7Hz), 7.25 (2H, d, J 8.7Hz), 4.39 (1H, s), 4.12 (1H, dd, J 8.7,
13.2Hz), 3.34-3.12 (2H, n), 2.42 (3H, s), 1.72-1.53 (10H, M. mMz (qSHAUG2005
70V) 458@®odidsl93. 25 EXAMPLE 31 Et hyl PCT/GB02/00206
(2S)-2-[(2-brono-3-oxospiro[3.5] non-1-en-1-yl)am nol -3-{4-f(3, 5-

di chl oroi soni coti noyl ) am no] phenyl } propanoate A solution containing the
conpound of Exanple 27 (500ng, 0.97mol and triethylamne (2eq, 270(err)l)
in THE (10m ) at O was treated dropw se % with a solution of bronine
(1.1eq, 170ng) in THE (5mL). After 20m ns the reaction was allowed to warm
t o room t enpahat edpPuhdroft Exé}hk)lét an(s\aohzg,lo.@aﬁu_ﬁoaowés MBren50883° _
PCT/ GB02100206 108 Et OAc (100mL). The crude reaction m xture was washed with
saturated a§lBtIsTRAERETD (heoreihashel Bramplg 384 gives the title Kgmmound as er ed

d traged ' f . Sj 02;
Bt Oncy to°gr Calfi stfey BND (277’ 6 SR, PRR) WS ok BB OB ol B 07
95% . 8H (CDgladte rs8AEDSD ds),136hl'951:§.@'5|1()1ﬂ,tHr)sg, 8.62ahd'd g8 QH, 8. 4Hz),
7.04 (2H, d J 8.5Hz), 5.81 (1 H, d br, 8.3Hz), 4.98-4.91 (1 H, , . 4.21
(2H, q, J57. $H8.673a1 8(B2H(1H, d, $83¥), A7 T@and 86 1( @, ) J 817H3),17.32- (4H,

5050 (i) O £33 ATERESA P ST e ke BT s Tt 29 g adeny ).
acid The comiathd B Gk S TN S s SV ol ysed ih & 15

simlar manner to the nmethod of Exanple 2 (1.3eq, 50ng), to give the title
conpound as i}) %(\der (421ng, O0.74mvol, 87% . 8H (DVSO d6, 390K) 10. 34
(1H, s), 8. 6%—?@0—-, =7.53 (2H, s br), 7.26 (2H, d J 8.26Hz), 4.67 (1H,

; Ao 3 8). 8C (DVSO- d6,

dicHloréisoﬁicot’inovl')am,ino]p'hen,vl}prbpa,noaté

Prepared from 1-keto-3-hydroxyspiro[3,5]-non-2-ene (400mg, 2.6mmol)
[prepared according to the method of Wasserman, H.H. et al, J. Org.
Chem., 38, 1451-1455 (1973)] and the free amine of Intermediate 27
15 (400mg, 1.04mmol), in a similar manner to the compound of Example 11
to give the title compound as a white powder (512mg, 0.99mmol, 95%).
S8H (CDCl3, 300K) 10.86 (1H, s), 8.78 (2H, s), 8.34 (1H, d, J 8.5Hz), 7.56
(2H, d, J 8.5Hz), 7.25 (2H, d, J 8.5Hz), 4.36 (1H, s), 4.20-4.11 (3H, m),
3.13 (1H, dd, J 13.8, 5.3Hz), 3.00 (1H, dd, J 9.2, 13.8Hz), 1.67-1.19 (10H,

20 m), 1.17 (3H, t, J 4.1Hz). m/z (ES*, 70V) 516.0 and 518.0 (MH*).

EXAMPLE 28
{25)-2-[(3-Oxospirof3.5lnon-1-en-1-yl)aminol-3-{4-[(3,5-

dichloroisonicotinoyl)laminolphenyl}propanoic acid
25 The compound of Example 27 (700mg, 1.36mmol) was hydrolysed in a

similar manner to the method of Example 2 to give the title compound as a

fine white solid (627mg, 1.28mmol, 95%). 8H (DMSO db, 360K) 10.54
(1H, s), 8.73 (2H, s), 7.81 (1H, d, J 8.4Hz), 7.56 (2H, d, J 8.5Hz), 7.27
(2H, d, J 8.5Hz), 4.39 (1H, s), 4.12-4.05 (1H, m), 3.19 (1H, dd, J 13.9,

30 5.1Hz), 3.00 (1H, dd, J 13.9, 8.8Hz), 1.94-1.24 (10H, m). m/z (ES*, 70V)
488.0 and 490.0 (MH™).




20 119.73, 128.47, 130.38, 133.46, 136.86, 142.85, 148.10, 160.11, 171.80,
173. 96, 186- 93. m 2 (ES+, 70V) 569.9 and 567.9 (MH). EXAWPLE 33 Et hyl
(2S) - 2- [ 4 byseR®r34, 4- di met hyl - 3- oxo- | - cycl obut enyl ) ani nol -R-Hépoxfzos! & AUG 2005
[ (3, 5-di chl oroi soni cotinoyl)am no] phenyl } propanoate Bromi ne (1.1leq, 0.32ml)
was added dropwi se to a stirred solution of the conpound of Exanple 5
(2.7g9, 5.67mml) in THE (25m) at room fgperature. After 25mn the
reaction was diluted with EtOAc (100m ) and the crude reaction m xture
washed with saturated agueous NaHCO3 30 (20ml) and brine (20m ), dried
(MyS04) filtered and concentrated in 16 AUG 2005 WD 02/068393
PCT/ CB02/ 00206, 109 vacuo. The residual foam was chromatographed (Si02;
Et OAc) affordﬁ!@__ﬂﬁelg.ltle corrpound as a pal e yel I ow powder (2.51g,
4.53mol , 769 . ; (2H ( 98 br), 7.51 (2H,
d J 8.4Hz), 7794 A : ing - 4.98-4.92 (1H,
m, 4.22 (2H, nﬁbtif%[l|E,7Z|nagli_tl)yrlcﬁn21l-y()3bdyInlh ﬂ}é@ancﬂat% (3H, t J 7.1 Hz),
1.14 (3H, s), {ﬂg b55.8 and 557.-9 ( EXAMPLE
34 (29)-2- $(2P8¢mﬂ4f@rfd| ?twiimdbgwsp"o [-BeN2eRR8 ) 4R0mY. - 2 f%rumpl)(3 5- C
10 dichlorois C C Exarrpl e
gngﬂenﬁmg@bﬁé;d%(@m HRA BRAAGH.C iR Sirter SREMRMN o AheFxal

33 (198rrg, 0. sed manner to the net
Exanpl e 2 to gompaund of EkampEnpdundgise the Mtg_ce_rrgwgd;ras ad@hile ghva¥emol ,

ES%ZS“ 755 (4SHinag T $oanelohl b (eBtia g0 B2 Mol Bed ik 9.9 14,
%‘ésf““%ovf’ 557 B R0 g ST b ol 7ot .37 e o

(2@ 2- T (B0 oxaypi7.26-3, BALH2H; mem-«texibiam n¢12534(1®(m m), 3.25 §1H dd, J
f (%7) napht hyridi n- 1-v| ox Iph%)gcil oa e (c) A solution of the ethyl

ester’ of Inteﬂﬁéhlfhﬁ'é' h@%gdé I% Bzl 442 (3H, s), 1.72-1.55 (10H,
m), 1.25 (3H, t, J 7.1Hz). m/z (ES+, 70V) 486.1 (MH+).

EXAMPLE 30
15  (2S5)-2-{(3-Oxospiro[3.5]non-1-en-1-yl)amino]-3-{4-[(3-
methyl[2,7lnaphthyridin-1-ylJoxylphenyllpropanoic acid

The compound of Example 29 (300mg, 0.62mmol) was hydrolysed in a
- similar manner to the method of Example 2 to give the title compound as a

fine white solid (237mg, 0.52mmol, 84%). §H (DMSO db, 360K) 9.62 (1H,
20 s),8.72 (1H, d, J 5.7Hz), 7.82 (1H, d, J 6.3Hz), 7.73 (1H, d, J 5.5Hz), 7.35
C (2H. d, J 8.7Hz), 7.25 (2H, d, J 8.7Hz), 4.39 (1H, s), 4.12 (1H, dd, J 8.7,

13.2Hz), 3.34-3.12 (2H, m), 2.42 (3H, s), 1.72-1.53 (10H, m). m/z (ES+,
70V) 458.0 (MH*).

25 EXAMPLE 31

dichloroisonicotinoyl)amino]phenyl}propanoate

A solution containing the compound of Example 27 (500mg, 0.97mmol)

and triethylamine (2eq, 270ul) in THF (10ml) at 0° was treated dropwise
30 with a solution of bromine (1.1eq, 170mg) in THF (5mi). After 20mins the

reaction was allowed to warm to room temperature prior to dilution with



ket o- 3- hydr oxyspi ro[ 3, 5] - non-2-ene (280ng, 1.84mmol) in DCM (20ml) WE
stirred at roon tenperature for 24h. Concentration in vacuo and 10 AUG 2005

chr omat ago apbys3¢35102; Et OAc) to give the title conpound ascaresdmoyRl | ow 25
powder (730ng, 1.55nmol, 92% . SH (CDCI 3, 300K) 9.82 (1H, s), 8.82 (1 H d
J 5.7Hz), B.14 (1 H d J 5.9Hz), 7.64 (1 H dJ 5.8Hz), 7.25-7.17 (6H, ),
5.77 (1 H dJ 7.6Hz), 4.60 (1 H, s), ﬁg (2H, 9 J 7.1 Hz), 3.30 (1 H dd J
5.5Hz 13.9Hz), 3.18 (1H, dd J 5.5Hz 13. d ), 1.84-1.53 (10H, m, 1.35 (3H,
t J 7.1 H). mz (ES+, 70V) 472.1 (M#). 30 WO 02 /0 683 9 3 PCT/ G802/ 00206

16 AUG 2005 E1OAX4MMbmI36rHE bilde reactuon m:xture was washed with saturated
(2S)-2-1(2-brono-3-oxospi rof 3. 51non-1 -
|abt)@ﬁp

(2, 7) napht hvraQyeeus- pHaRmI) pﬂaplamfm(gom stﬂﬂed éM a)t fibarest ande
d of EX 5_and t t | , 100l
20D was {r cERGSaNBIRN 4 VPt InS JFGRkoh (oaf B R atlet Sl 21

m, 1.2eq). t shed

successi vel y@v&tﬁlc)ﬁé&&gq*é%%ﬂg 60%%&&%?%&3%2 "‘éw’?ﬁ)g%ﬁgnp 6"?13% E/a
concent r aged 93%).ago(COGE;, r3c0KiuB|48 (ZHAMs\as.0F i(t b, ad &) W2 (2H, d J

di i sopropyl et her and the resulting solid collected C 10 and dried in“vacuo

to give the t8.4He),conpd@hkl das85Ha)| 6.8/e(1Hwd fonde8.3HZB245.98-4.0 153Hoh), 95% .
S Br). 7 60 X4 1EHE T ¥ B ia3.2T @bt (aayg o). 1 2051 B WP B a1 dy 5. e
(2 .1 34%“@(4%@0@ 0 | @A A ek *%“!p%('fé*l?%%s% =

m z (ES+ 70\9 P595 9 ) EXAIVPLE 37 (28) 2 f ( 2- Br ono- 3- oxospi rol 3. 51non I

-epgml -yl)am nol -3-{4- (2, 7)napht hvridin-1-yi oxyl phenyl | propanoi ¢ acid 20
Theeconpdind of Exanple 36 (220ngy, 0.40mmol) was hydrolysed in a C simlar

manner to thw@ia@%&éI Exanple 2, to give the title conpound as a white
powder (1 25/f—0- , 60% . 5H (DMSO-d6, 300K) 9.27 (1 H,
(2S)-2-[(2-Bromo-3-oxospiro[3.5Inon-1-en-1-yl}Jamino]-3-{4-[{3.5-

dichloroisonicotinoyllaminolphenyllpropanoic acid
The compound of Example 31 (511mg, 0.86mmol) was hydrolysed in a

15  similar manner to the method of Example 2 (1.3eq, 50mg), to give the title

compound as a white powder (421mg, 0.74mmol, 87%). §H (DMSO db,
390K) 10.34 (1H, s), 8.67 (2H, s), 7.53 (2H, s br), 7.26 (2H, d J 8.26Hz),
4.67 (1H, m), 3.26-3.22 (1H, m), 3.13-3.08 (1H, m), 1.67-1.21 (10H, m).
5C (DMSO-d6, 300K) 23.86, 25.30, 30.75, 37.79, 57.98, 61.94, 67.02,
20 119.73, 128.47, 130.38, 133.46, 136.86, 142.85, 148.10, 160.11, 171.80,

C ~173.96, 186.93. m/z (ES™, 70V) 569.9 and 567.9 (MH1).

EXAMPLE 33
Ethyl (2S5)-2-](2-bromo-4,4-dimethyl-3-0x0-1-cyclobutenyllamino}-3-{4-
25 [{3,5-dichloroisonicotinoyl)amino]lphenyilpropanoate

Bromine (1.1eq, 0.32ml) was added dropwise to a stirred solution of the
compound of Example 5 (2.7g, 5.67mmot) in THF (25ml) at room
temperature. After 25min the reaction was diluted with EtOAc (100ml) and
the crude reaction mixture washed with saturated aqueous NaHCO3

30 (20ml) and brine (20mt), dried (MgSO4) filtered and concentrated in



s), 8.88 (11-1, d J 9.4Hz), 8.83 (11-1, d J 5.4Hz), 8.12 (11-1, 5. BHz) ,
7.90 (1 H dJ 5. 7Hz), 7.55 (1 H d J 5.8Hz), 7.38 (2H, d J 8. 4Ht)$AUﬁ2ﬂﬁ5
(2H, d JwiPofoskhi . 4.83-4.79 (1H m, 3.08-3.03 (2H m, ?,2,&3048H m,
1.19-1.12 (2H, m. mz (ES+, 70V) 523.9 (MH+). EXAMPLE: 38 Et
(2S)-2-f(3-o0x0-7-oxaspirof3.51non-1-en-1-yl)am nol -3-f4-f(3, 5- 30

di chl or oi soni coti noyl ) am nol phenyl ) propanoate WO 02/ 068393 111 1 6 AUG 2005
PCT/ GB02/ 00206 Prepared from 7-oxaspiro ép%] nonane- 1, 3-di one (1.2g, 7.8nmmol)
and the free amine of Internmediate 27 (2.67g, 7.0mmol) in a simlar manner

to th th |
‘i’% eSH ?eCDC?% gog}ﬁ{)éﬂ’ghigixéﬂfoérﬁ vGé,lé/ %hFd?ﬁale?é;ﬁ\é‘d)g@%‘?%tH@ﬁ\cgleﬁfo ,.gﬁ%rrm

6.94 (2H d J tfe Jitle) corfpSihd ésl'é p@xldogéllové1 dek (E;Sfcj 4, 53&11n<6l2'7l6/? 5H 1 HZ)
and (1H, m obscured), 1H, dd J

dd J 14.0, 6. QQQCIQ.;LS@QK)LBG%S alﬁw 8.1756 m@r)(27r|51r§2l4 d 478.4B13), ?Q}i 7 1

(5551 (- b 538 SR aHA Ao pLspabAte) & 97499 Kl . 422 (2H. o, 4

(4-1(3, 5-dschlpyqbsae ¢ Hneyﬂsam 0] plae@H, Ry pPangat er4 (1$,04)uYi t he
conpound of Exanpl )203;8 1.64q, z?rrrml )e(r;g?nd trlﬂf hyi am@ne (0. 6?9@3'70

6.8mml) in Tk m@(ﬁs*'aIO\Q%S&S a8 28 (MHdropwi se with a sol ution of
brom ne (560mg, 3.1mmmol) in THE (2nml). After 1h the resulting precipitate
was renoved by filtration, washed several times with cold EtOAc and dried
to give the tigy nd as a white powder (1.53g, 2.56mvol, 81%. SH
(DVBO d6, 300 H s), 9.07 (1H dJ 9.0Hz), 8.81 (2H, s), 7.60
(2H d J 8. 4H{2S)-2-[PB-Brpho-4, @daneml a@om-eeemMentmw] -34421362H, q J

@lez) 3,81 _ (1H, dd J 13.8,
195 ' gacld "1 52.1.49 (1H, 1,
1 34- 31 (1HTHY coﬂnp%ﬂnﬂ?éf Exarhpll:- ﬁSW@BmQ’” GSSmmol) was hydrolysed in a
similar manner to the method of Exampie 2 to give the title compound as a
white powder (142mg, 0.27mmol, 75%). 8H (DMSO-dB, 390K) 10.46 (1H,
s), 8.74 (2H, s), 7.63 (2H, d J 5.74Hz), 7.35 (2H, d J 8.26Hz), 4.80 (1H, s
15  br), 3.32 (1H, dd J 5.14, 14.2Hz), 3.14 (1H, dd J 8.9Hz 14.2Hz), 1.18 (3H,

s), 1.15 (3H, s). m/z (ES+, 70V) 527.9 and 529.8 (MH+).

EXAMPLE 35
Ethyl (25)-2-[(3-oxospiro[3.5Inon-1-en-1-yl}amino}-3-{4-
20 [(2,7)naphthyridin-1-yloxylphenvlipropanoate. .
o A solution of the ethyl ester of Intermediate 13 (565mg, 1.68mmol) and 1-
keto-3-hydroxyspiro[3,5]-non-2-ene (280mg, 1.84mmol) in DCM (20ml)
was stirred at roon temperature for 24h. Concentration in vacuo and

chromatography (SiO2; EtOAc) to give the title compound as a pale yellow
25  powder (730mg, 1.55mmol, 92%). d5H (CDCl3, 300K) 9.82 (1H, s}, 8.82

(1H, d J 5.7Hz), 8.14 (1H, d J 5.9Hz), 7.64 (1H, d J 5.8Hz), 7.25-7.17 (6H,
m), 5.77 (1H, d J 7.6Hz), 4.60 (1H, s), 4.25 (2H, q J 7.1Hz), 3.30 (1H, dd J
5.5Hz 13.9Hz), 3.18 (1H, dd J 5.5Hz 13.9Hz), 1.84-1.53 (10H, m), 1.35

(3H, tJ 7.1Hz). m/z (EST, 70V) 472.1 (MH).

30



(ES+, 70V) 597.9 and 599.9 (MH). 25 EXAMPLE 40 .
(2S)-2-f(2-Bronp- 3-0xo-7-oxaspiro[3.5]non-1 -en-1 -yl)am no]-3-[ 4-

1( 3. 5- dwadhbagegiggoni cot i noygam nol phenyl } propanoi ¢ acid Thpcﬁmgmﬁoh 5 AUG
Exanmpl e 39 (575nmg, 0.96mml) was hydrolysed in a simlar manner to the 2005
met hod of Exanple 2, to give the title conmpound as 30 a white powder

(283ng, 0.50mmol , 52% SH ( DMSO d6, 390@ 10.88 (1 H, s), 8.98 (1H, d J
9.2Hz), 8.8% (2H, s), 7.59 (2H, d J 8.5 3 7.27 (2H, d J 1 6 AUG 2005 WO

02/ 068393 PCT/ GB02/ 00206 112 8.5Hz), 4.78-4.72 (1 H nm, 3.82-3.75 (2H, m,
364354(2|EXNMPL%§6(1H dd J 13.9, 4.5Hz), 3.01 (1 H, dd J 13.8,
9.5Hz), 2.08°T ud(zH m, 1.52- 148(1Hrr)130126(1Hrr)n12
(ES+, 70V) 5Ehgl (26)-Z16 lis alB5inan-tvenkidyl)aminol-3-{4-
(25)-2-((3-0 |ro 3(26 di met hoxyf

1, 1" - bi pheny #5440 A Sret hyl

(2S) - 2- ani noBsfiReh- §blﬂﬁér’i‘@nﬂhé— cbm;smewlelxafhpnél issr(gn@mgat@e@%ﬁﬂar)
25mm|) in DCM (10m ) at room tenperature was

1- ket o- 3- by dmoxytsipthiydadird (N2, 21{@1& atoo&@gs tﬂae&emdmpwm whie B AUIGR
stirred for 48h. Volatiles were noved |n vacuo and the residue purified

by col umm chebRiPBYRaRYDEN] @'GWE"(DA% Mlo 138Q- Ater: 12h dhecigastionavas a

B 20 - 6. 0o PYTEwHDEM @Q@@%ﬂ&hﬁﬁ%ﬂ%ﬁ”‘%@i%uraag%éaaég%l

s), 4.33 (11NgH®GOg, d$1eﬁG(Mg§®4s)) tllte}eﬂar(cﬁeontsentreﬂeﬂcm(mabw Tthe, redidlial 9

5. 3Hz), 313(1H dd, J 13. 3Hz) , 2133§‘|OH, m. mz (ES+, 70\/)
450 1 (M) . fesveps trturatgd wuth dnsopropylether and the resulting solid collected

2-( p | gyal - di
e 16, PR 10028 e e MSCERIGU o o IR, oy,
was hydr ol ys¢8$mga 0.53%mimadr 95fhngtd (CClke SITJEJN)(mBBf(ﬂEKasjpBe?QUHOdQJ ve the
title conpound as
5.8Hz), 8.16 (1H, d J 5.8Hz), 7.69 (1H, d, J 5.7Hz), 7.32 (1H, d, J 5.8Hz),
7.27 (4H, s), 5.87 (1H, d, J 8.4Hz), 5.10-5.03 (1H, m), 4.30 (2H, q, J
7.1Hz), 3.38-3.32 (2H, m), 1.85-1.69 (4H, m), 1.67-1.50 (6H, m), 1.36 (3H,

15 t,J 7.1Hz). m/z (ES+, 70V) 552.0 (MH).

EXAMPLE 37
(25)-2-[(2-Bromo-3-oxospirof3.5]non-1-en-1-yl)aminol-3-{4-

2 7)naphthyridin-1-vioxylphenyl}propanoic acid
20 The compound of Example 36 (220mg, 0.40mmol) was hydrolysed in a
C similar manner to the method of Example 2, to give the title compound as

a white powder (125mg, 0.24mmol, 60%). 8H (DMSO-d5, 300K) 9.27 (1H,
s), 8.88 (1H, d J 9.4Hz), 8.83 (1H, d J 5.4Hz), 8.12 (1H, d J 5.8Hz), 7.90
(1H, d J 5.7Hz), 7.55 (1H, d J 5.8Hz), 7.38 (2H, d J 8.4Hz), 7.27 (2H, d J
25 B.4Hz), 4.83-4.79 (1H, m), 3.08-3.03 (2H, m), 1.80-1.37 (8H, m), 1.19-1.12

(2H, m). m/z (ES+, 70V) 523.9 (MHH).

EXAMPLE 38

30 dichloroisoniéotinovl)amino]phenﬂ}propanoate




a white solid (0.198, 45%. SH (DMSO d6) 8.25 (1 H d, J 8.6Hz), 7.29-7.19
25 (31-1, m, 7.07 (2H, d, J 7.9Hz), 6.70 (2H, d, J 8.4Hz), 4.32 (1 H i\h
4.11 (J\SH I—@g” 3.61 (6H, s), 3.18 (1 H, dd, J 13.7, 4. 7%&2@% 1 ?—i @%0,05
J13.7 8% % 1.67-1.16 (10H, m). nlz (ES+ 70V) 436.1 [NWHSE LE 43
30 Methyl (2S)-2-((2-brono-3-oxospiro[3.5]non-1-en-1 -yl)am no}-3-(2, 6-

di nmet hoxy[ 1, 1' - bi phenyl ] -4-yl)propanocate 1 6 AU6 2005 WD 02/ 066393

PCTI GBO2100206 113 To a cool ed sol ution!'(D-50) of the conpound of Exanple 41
(0.42g, 0.93mml) and triethylam ne (0.14m, 1.03mmol) in THE (10rri) was
added a sol ut e was
stirred at th%ggbtagér%gg ufgxésg) 'Jo(iﬁsg)rﬁrgérﬂggghpeg??wéf# E)nrﬁw@

(100m ) and sfoeke lammmgahfcbrstekmematé 20q2ﬂ57gj§%mmol) ifha sungammnﬂen@the

i L

& .

2 whi te T oamd DALDPEDSE” appick ga £1FY, %EX%‘?*? R g
8. 1Hz), s6. 6@9@202H Ch J&B. QHélﬁZé 305(1B|0 s(&ﬂ)*, 4@’5 (ilHJs)B zﬁ'l"i)(2H5 1-7 5HQ§3 (1H

m), 3.87 (3H, s), q& é 31
4.9Hz), 1.80- qnda:ﬂmmw ﬁpur {SE’§+4 om), 5225’ 01+anad5¢04@0( 2), E)GWPLE 44

15 (2S)-2-{( [ epnsl

di met hoxy[ 1, 11%%% QT%S&L{H) 15?%%%3%%?' ﬂﬁe coKpo'un 16ng<3z$_|rfptl-e 43

(0.36g, O. 7rm‘p|1)_|Z Qegﬂbmﬂdjﬂm vpsym [ ar manner to the nethod of

Exanple 2 to give t‘ﬁe tl'e conpound as'a white solid (0.23g, 58%. SH

(DI\/ISOd6) 8.83 (1H, d, J 9.4Hz), 7.28 (1H, 20 d, J 8.4Hz), 7.24-7.20 (2H,
7.10 bZH,E :th) 6.70 (2H, d, J C 8.4Hz), 4.83-4.77 (1 H, br),
(6H s), , dd, J 13.8, 9.8Hz), 2.95 (1 H, dd, J 13.8,

10 3Hz), 1. 785&1\352931-2@!2 bmmoni-z)beﬁbva:W)oré.mnsnandn-ﬁWaﬁ\iﬁw?,)-

{4-[(3,5-dichloroisonicotinoyl}lamino]phenyl}propanoate

A solution of the compound of Example 38 (1.64g, 3.17mmol) and

triethylamine (0.69g, 970u!l, 6.8mmol) in THF (15ml) at 0° was treated
15 dropwise with a solution of bromine (560mg, 3.1mmol) in THF (2ml). After
1h the resulting precipitate was removed by filtration, washed several

times with cold EtOAc and dried to give the litte compound as a white
- powder (1.53g, 2.56mmol, 81%). 8H (DMSO d°, 300K) 10.90 (1H, s), 9.07
(1H, d J 9.0Hz), 8.81 (2H, s), 7.60 (2H, d J 8.4Hz), 7.28 (2H, d J 8.4Hz),
20 4.85-4.80 (1H, m), 4.21 (2H, q J 7.1Hz), 3.81-3.76 (2H, m), 3.63-3.58 (2H,
C m), 3.23 (1H, dd J 13.8, 4.8Hz), 3.05 (1H, dd J 13.8, 9.4Hz), 2.07-1.94
(2H, m), 1.52-1.49 (1H, m), 1.34-1.31 (1H, m), 1.24 (3H, t J 7.1Hz). m/z
(ES+, 70V) 597.9 and 599.9 (MH*).

25 EXAMPLE 40 ,
(25)-2-[(2-Bromo-3-0xo-7-oxaspiro[3.5lnon-1-en-1-yl)Jamino}-3-{4-
[(3.5-dichloroisonicotinoyllamino]phenylipropanoic acid

The compound of Example 39 (575mg, 0.96mmol) was hydrolysed in a
similar manner to the method of Example 2, to give the title compound as

30 a white powder (283mg, 0.50mmol, 52%). H (DMSO d6,390K) 10.88 (1H,
s), 8.98 (1H, d J 9.2Hz), 8.81 (2H, s), 7.59 (2H, d J 8.5Hz), 7.27 (2H,d J



25 EXAMPLE 45 Ethyl (2S)- 2-[(3-oxospiro[3.6]dec-1-en-1 UG 2005
-yl)yam nol -3-{4-[(3,5-dichloro- isonicotinoyl )am no]phenyl }propanoa@g
Prepar edvbngmessad er nedi ate 31 (400ng, 2.4mol) and the freetaRiBodRofs
Internediate 27 (920ny, 2.4mmol) in a simlar manner to the method of 30
Exanple 11, to give the title conpound (1.1g, 20.7mol, 86% . SH WO

02/ 068393 114 1 6 AUG 2005 PCT/ GBCR/ OO%QQ (CDCl 3, 300K) 8.57 (2H, s), 8.28
(1 H s), 7.61 (2H, d J 8.5Hz), 7.14 (2H,°d J 8.5Hz), 5.76 (1H, d J 7.5Hz),
4.33-4.23 (3H, m, 3.25 (1H, dd J 5.3, 14.0Hz), 3.12 (1H, dd J 5.7,
13.9k2) 1. 9%.8H30 4 26la 12 (11, 9, 3.8908.15HoH, M), 3164354 [k 3@ 36 (3H,
t J 7.1 Hz). f(9 S+, ( ﬁ’-@ 0 ( M+ I-(I ) LE46{§2}| H CS(?)-I-Spll’Of
3. 61dec-| -erfiLCLJ Bﬂ?aﬂﬂm)isf’loﬂ ELH, gd; dﬁlfbr%ﬁlﬂd) Ai08o Blao()zlﬂdﬁinbﬁz—

phenyf | propanoi ¢ acid Th oy f l.e S7mml ). was
hydrol ysed i i-48 (%"iﬁ‘)si %Wi%ﬂgh@?%ﬁz E%’szé?{é% rTEQQrﬁZI‘eq MHY). gi ve the
title conpound as a white powder (257ng, 0.51 nmol, 89% . 6H ( DVSO d6,

390K) 10.83 (1 H, s), 8.84 (2H, s), 7.39 (2H, d J 8.5Hz), 7.29 (2H, d J
8.5Hz), 4530 EXAMPLE®1 4.12-3.98 (1H, n), 3.15 (1H, dd J 13.9, 5.2Hz), 2.97

(7(%{_/') ggzjole’ﬁ é;m(g'géﬁk gjdﬁ%% lpu@a;(s][nbnr?-en-‘[-y?)allnl%%}(31(]{% m. mz (ES+,

(29) - 2-f (2- brfiRstRoR he r6Pahoita am nol - 3-{4-1(3,5- dich
| or oi soni cot A sol ution of the conpound of

Exanpl e 45 ( 988y solut®rmebl netnd (26){2raeurrgur3dm6rehméﬂ©xy['61 mrpber)nyun THE

(20m) at 02 s treate n, of brom ne
2. 1mmol) in ’r‘n/é 3‘9295@%0%3‘9%0\“ E’g@ﬁ Q fé‘h'ﬁ‘ﬁ@?t'&mp%a fa.w ted with
Etec (5@m)a<ﬁ@uur1aﬁead SHYEA§spiro[3,5]-non-2-ene (0.38g, 2.5mmol) and the

mixture stirred for 48h. Volatiles were removed in vacuo and the residue

purified by column chromatography (SiO2; EtOAc) to give the title
compound as a white solid (1.05g, 92%). dH (CDCI3): 7.32-7.26 (3H, m),

7.12 (2H, d, J 8.2Hz), 6.92 (2H, d, J 8.3Hz), 5.90 (1H, br d, J 8.2Hz), 4.60
15 (1H, s), 4.33 (1H, br), 3.86 (3H,s), 3.73 (6H, s), 3.30 (1H, dd, J 13.9,

5.3Hz), 3.13 (1H, dd, J 13.9, 6.3Hz), 1.82-1.33 (10H, m). m/z (ES+, 70V)
450.1 (MH*).

EXAMPLE 42
20 -{(3- i . - i 2.6-dimethoxy[1,1'-
0 biphenyl]-4-yl\propanoic acid

The compound of Example 41 (0.40g, 0.9mmol) was hydrolysed in a
similar manner to the method of Example 2, to give the titie compound as
a white solid (0.19g, 45%). H (DMSO d6) 8.25 (1H, d, J 8.6Hz), 7.29-7.19
25 (3H, m), 7.07 (2H, d, J 7.9Hz), 6.70 (2H, d, J 8.4Hz), 4.32 (1H, s), 4.11
(1H, br), 3.61 (6H, s), 3.18 (1H, dd, J 13.7, 4.7Hz), 2.93 (1H, dd, J 13.7

9.9Hz), 1.67-1.16 (10H, m). m/z (ES+, 70V) 436.1 (MH+).

EXAMPLE 43

30

dimethoxy[1.1'-biphenyil-4-vl}propanoate




NaHCC3 (15m ) and saturated aqueous sodium chloride (15nm ) and the1?g5A[f5ng
product extracted with Et OAc (3 x 20ml). The conbi ned extracts were dri
(MyS04) , waPps&asgsated in vacuo and the crude residue chrQu@giaphgd (Si 02,
1: 1 Et OAc: hexanes) to give the title conpound as a white powder (965nm,
1.58mmol, 85% . 8H (CDCLl3, 300K) 8.61 (2H, s), 8.45 (1 H d, J 3.1 Hz),
7.63 (2H, d, J 8.2Hz), 7.15 (2H, d, J 8.2Hz), 5.91 30 (1 H, d, J 8.1 Hz),
5.05-5.00 (1 H m, 4.30 (2H, q, J 7.1 HP)3, 3.30 (2H, d, J WD 02/068393 115
PCT/ GB02/ 002061 6 AUG 2005 5.4Hz), 1.98-1.90 (2H, m, 1.89-1.60 (10H, m,

238 S A bR Bl BN PORE

di chl or oi soni od3rmadl @rﬂildnﬂiéthﬂavﬂ.ﬂm@r@pmicmarﬁmmeucdmsumbmn waanpl e 47
(560rrg, 0. 92mml ) was Ih¥dr0| ysed in a nner to the_nethod of
Ufl

Exanmpl e 2, toagdgd a pelutippiod t&m(@ﬁa 1&%9[)@&%&(@&1%@ mixture rrrml

729, O (VR AAO 0sdodfhulrt oty oflo (s bAtigDlng BefedP 1ot
5.3Hz), 3.81 (100inh)ddnd JsokBu®, hgd@salfite 1{180mi. 1528 AqLRHThe) organicy ERre 70V)
589. 1 and 583. EXAVPLE 49 1

2-{[4, 4-di net ﬁﬁPg?teﬁhm%Few&Hy %’Ez%mi) @H%t‘épﬂﬂb fiied (Na2S04),
SOl Ut o of ¢ Hisered S84 ARCAHABIERH Dakiq RILREIAG TN dQ BIAHRR 38 datp Vel T ©C

room t enper at fsamwalimeathesmetogeapise (8i04d) 1a1 E0Ad: hexahesphany ltseltigaeny|
chloride (283nmg, 1.48mml). After 10m n the crude 20 reaction m xture was
d| | uted with EbOEDUNBIOad a wlajtmfmameatﬁge(ﬂ.’rE/) W@BC@X Zuﬁ2071265(6|h1,)m)a,nd
ri (50M ). _The m xture was extracted wt 11'_& @ﬁ'l‘ t he conbi ned
cts Wied 1Ri0M, LBdHzIRERHRE QdJaﬁ"%’)aéﬁp( eb"rﬁeu!ﬂ )sbutary was

gg;gg 09" aphechd Blfom) FMITBH 8).B.YS (6H19) {4 5L 6. 1 (1 POVClr
d, § 4.9Hz), 1.80-1.33 (10H, m). m/z (ES*, 70V) 629.0 and 530.0 (MH*).

EXAMPLE 44
15  (28)-2-{(2-Bromo-3-oxospiro/3.5]lnon-1-en-1-yllJamino}-3-(2,6-
dimethoxy[1,1'-biphenyl]-4-yl)propanoic acid

The compound of Example 43 (0.36g, 0.7mmol) was hydrolysed in a
similar manner to the method of Example 2 to give the title compound as a
white solid (0.23g, 58%). 5H (DMSO df) 8.83 (1H, d, J 9.4Hz), 7.28 (1H,
-20 d, J 8.4Hz), 7.24-7.20 (2H, m), 7.10 (2H, d, J 8.1Hz), 6.70 (2H, d, J

C 8.4Hz), 4.83-4.77 (1H, br), 3.61 (6H, s), 3.25 (1H, dd, J 13.8, 9.8Hz), 2.95
(1H, dd, J 13.8, 10.3H2), 1.78-1.35 (10H, m). m/z (ES+, 70V) 516.0 and

517.0 (MHH).

25 EXAMPLE 45 _
Ethyl (2S)- 2-[(3-oxospiro[3.6]dec-1-en-1-yl)amino}-3-{4-[(3,5-dichloro-

isonicotinoyllaminolphenyl}propanoate

Prepared from intermediate 31 (400mg, 2.4mmol) and the free amine of

Intermediate 27 (920mg, 2.4mmol) in a similar manner to the method of

30 Example 14, to give the title_compound (1.1g, 20.7mmol, 86%). &H



25 (CDCI'3, 300K) 8.58 (2H, s), 7.75 (1 H s), 7.53 (2H, d, J 8.3Hz),
7.35-7.11 (5H, m), 7.04 (2H d, J 8.3Hz), 6.11 (1H, d, J 8.5Hz), 5.1ZBAWG B
(1 H MWO 0z0@®3(2H, q, J 7.1 Hz), 3.17 (2H, m, 1.31 (6H:CEGBd0@8s(3H, t,

J 7.1 Hz). mz (ES+ 70V) 631.9 (M—I+). 30 EXAMPLE 50 (2S)-
2-([ 4, 4-di et hyl - 2- (phenyl sel enenyl ) - 3-oxo0-1 -cycl obutenyl] WD 02/069393 116
1 6 AUG 2005 PCT/ GBCR100206

am no}-3-{4-f (3, 5-dichl oroisonicotinovl )am nol phenvl } propanoi c acid The
conpound of Exanple 49 (600ng, 0.95mmvl) was hydrolysed in a simlar manner
to the net hodCOCIZXEOGKES BT (61, 8) \&28feH! &), |7es¢c(ﬁﬁodnﬂ8wz)a7m {24, ngwder
(503ng, 0.83mml, 87% . SH (DVSO d6, 300K) 10.86 5 s), 9.11 1H d, J
8.9Hz), 8.81J(8A8HZ) 5.76 $tH( gH) %5H3), 843&2% 237(3ph ,2B|251(1l:1 gd2yizy

5 7re) | 1. o2 AR 3 T iy B el eds St Ry, m&%c?% EXaWPLE
o1 Ethyl (25244 BtPieh, %ﬁhy? 5 (320 Pl )3P5 {68+ 760) 536/d AiLAg. - 3 14

(3, 5-dichl so nic noyl nolhenv ropanoat rep d’from
Intermediate 33 (150ng, 0.77mmol), and the free anm ne of Internediate 27

(150mg, 0.39 %&Qsi m | ar manner to the nethod of 15 Exanple 11, to
give the tit (143rrg 0.26mol, 67% . SH (DMSO d6, 300K) 10.89

(1H, s), 8.8 _7.25 (2H,
d, J 7.9Hz), 7 =7 : ) 1 Hz),
3-76372(1@‘59_1%5&1%_&@_%@_@2% 3.01- 2.89 (2H, m, 2.00

Em) _S) Exiwgﬂ‘ﬁl 37 hd ngf Exar%%le( Eg' (55%m7g,10 E'ﬂnmglt) was %yg %yéet] (l)r\l/)a >59.0

(43 - 2- F {8~ Osenilaranahiiér o teagRtHof St Blawplel2efo givel thenitkotompbfind as

f( 5 di chl oroi soni coti novl ) am nol phenyl } propanor c aci
a white powder (257mg, 0.51mmol, 89%). 8H ( DMSO db, 390K) 10.83
(1H, s), 8.84 (2H, s), 7.39 (2H, d J 8.5Hz), 7.29 (2H, d J 8.5Hz), 4.30 (1H,
s), 4.12-3.98 (1H, m), 3.15 (1H, dd J 13.9, 5.2Hz), 2.97 (1H, dd J 13.8,
9.5Hz), 1.85-1.78 (1H, m), 1.77-1.38 (11H, m). m/z (ES*, 70V) 502.0

15 (MH*).

EXAMPLE 47
Ethyl {25)-2-[(2-bromo-3-oxospiro[3.6]dec-1-en-1-yl}Jamino]-3-{4-[(3.5-
dichloroisonicotinoyllaminolphenyl}propanoate,

20 A solution of the compound of Example 45 (988mg, 1.87mmol) and

c triethylamine (520w, 3.7mmol) in THF (20ml) at 0° was treated dropwise
with a solution of bromine (330mg, 2.1mmol) in THF (2ml). After 1h the
crude reaction mixture was diluted with EtOAc (50ml), saturated agueous
NaHCO3 (15ml) and saturated aqueous sodium chioride (15ml) and the

25 crude product extracted with EtOAc (3 x 20ml). The combined extracts
were dried (MgSQO4), concentrated in vacuo and the crude residue
chromatographed (SiO2, 1:1 EtOAc:hexanes) to give the title compound
as a white powder (965mg, 1.58mmol, 85%). 6H (CDCIl3, 300K) 8.61 (2H,

s), 8.45 (1H, d, J 3.1Hz2), 7.63 (2H, d, J 8.2Hz), 7.15 (2H, d, J 8.2Hz), 5.91
30 (1H, d, J 8.1Hz), 5.05-5.00 (1H, m), 4.30 (2H, g, J 7.1Hz), 3.30 (2H, d, J




25 The conpound of Exanple 51 (200ng, 0.35mmol) was hydrolysed in a simlar
manner to the nmethod of Exanple 2, to give the title conpound as )(VENJE
powder (& o3les39; 16mmI, 46% . SH (CD30OD, 300K) 8.90 (2H, p )”GBOZH,%G 2005
d, J 8.2Hz), 7.30 (2H, J 8.2Hz), 4.49 (1 H, s), 4.33-4.27?

3.85-3.77 (1 H m, 3.57-3.45 (1 H m, 3.37-3.31 (1 H m, 320311(1H,
WD 02/ 068393 PCT/ GB0210020 117 6 AUG 2005 n), 3.05-2.99 (11-1, m, 2.11
(3H, s), 1.97-1.52 (4H, n). mz (ES+, 70V 531.0 (MH). EXAMPLE 53 5 Et hyl
(2S)-2-r(7-nmet hoxy-3-oxospiror3.51lnon-1 -en-1 -yl)amnol-3-{4- [(3,5-d

i chl oroi sonic I P, r 0 t te 35
(S00mg. 2. 7T B e L b T o)1

a simlar rran(rmﬂm\l)rggg@tahgcsnfg raxewypl e 11, to give the title conpound as
an inseparable 1:1 m xture of C 10 isoners (1.23g, 2.25mvol, 87%. SH
(CDCI 3, 300K, 2 |sorrers) 9.12/8.99 (1H, s), 8.51/8.50 (2H, s), 7.59/7.56

(2H d, J 8. 5ghmp@8g(2H d. J 8.5Hz), 6.21/5.98 (1 H, d, J 7.9Hz/7.6Hz),
4. 46/ 4. 43 (1%/4 10 (3H, m, 3.13-3.08 (1L H m, 3.39 (1 H m,
4

3.30/3.295(3 ] : B-1.58 (8H,

m, 1.35-1.34 (3H t . , EXAVPLE 54
(2S)-2-f (7-N\& : 3{4r(3 5-

di chl or oi soni 1 f . Exanpl e
53 (950ny, 1 %Wéa‘ﬂ@adr oP éﬁ ﬁaﬁﬁgrngam@ga{i Bi8od of
Exanpl e 2, tcslgulaemmmerltdaltlee metbodrm Eacam[aievmnbegnpmm_ﬁmmu_ﬂmoagx 1:1
m xture of isonmers (812ng, 1.57mmol, 92% . off I_$DIVISO d6 10.57 (1H,

s), 8.73 (2Ha9fyhlterp9wd(em41amgs)0 71 ey, 72%) P 1DM92<P1291 38 §) 70240 ( 2H,

DO h SRR Ay, 78 963t g 3 8t b

(1H, br s), 3.22 (1H, dd J14.1, 5.3Hz), 3.11 (1H, dd, J 13.9, 8.0Hz), 1.82-
1.29 (12H, m). m/z (ES+, 70V) 589.1 and 583.9 (MH*).

EXAMPLE 49
15 Ethyl (25) 2-{{4.4-dimethyl-2-(phenylselenenyl}-3-oxo0-1-cyclobutenyl}

amino}3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate

A stirred solution of the compound of Example 5 (630mg, 1.41mmol) in-

THF (15ml) at room temperature was treated dropwise with a solution of
phenylselenenyi chioride (283mg, 1.48mmol). After 10min the crude

_ 20 reaction mixture was diluted with EtOAc (30ml) saturated aqueous
o NaHCO3 solution (50ml) and brine (50ml). The mixture was extracted with
EtOAc (3 x 50ml), the combined extracts dried (MgSO4) and concentrated

in vacuo. The residuai slurry was chromatographed (SiO2, EtOAc) to give

the title compound as a white powder (812mg, 1.29mmol, 31%). oH

25 (CDCI3, 300K) 8.58 (2H, s), 7.75 (1H, s), 7.53 (2H, d, J 8.3‘H“z), 7.35-7.11

(5H, m), 7.04 (2H, d, J 8.3Hz), 6.11 (1H, d, J 8.5Hz), 5.08-5.25 (1H, m),

4.20 (2H, q, J 7.1Hz), 3.17 (2H, m), 1.31 (6H, s), 1.28 (3H, t, J 7.1Hz). m/z

(ES+, 70V) 631.9 (MHH).

30 EXAMPLE 50
{25)- 2-{]4.4-dimethyl-2-(phenyiselenenyl)-3-oxo-1-cyclobutenyl}




EXAMPLE 55 Ethyl (2S)-2-r(2-bronp-7-methoxy- 3-o0xospiror3.51non-1 - en 1 30

yl 3 am nol -3-{4-r (3, 5-di chl oroi s;)nl CO';I noyi ) am nol phenylj} pr opanoat e ngm
02/ 0683 AU6 2005 PCT/ GB02/ 00206 Was prepared a t
met hod Q&é?(@ﬁ%?ﬁ 47 fromthe conmpound of Exanple 53 (1.0 Péplt%og@ﬂmg?gl) and
brom ne (322ng, 2.Omol) to give the title conmpound as a powder (778ny,
1.24mmol, 70% . [Separation of isoners at this stage was achieved

chr omat ographl cally (Si02; 1:1 5 Et OAc: N&anes to 100% Et OQAc)]. SH (CDCI 3,
300K, fast eluting |sorrer) 10. 65 (1H s) 10 74 (1H d, J 9. 2Hz) 8.58 (2H,
s), 7.36 (2H,,4; {8 ; .A- s A , 3.18
(1 H m, 3. 05729 : "~ 10. 0Hz) |
1.18-1.65 (2Hnm):orrmoﬁsmdlof4gxa(rm+e 4@)(60Dn1@, mgﬁﬁn(nbl)Hwas)hydaoQaedhnl-h m .

(2" B omo. 7. ARG marte ngmﬂotg@&mﬁm Folife fos e gampoung as
Ecampi o 55 (GSUe ROMRMIPySHas SHpaFay BRI OB FSAOORTIHEGY,

net hod of sExqrrpnl a'29 110 mva n@gHz;I@mq@my)dTaso (aH\Mm tﬁemmgev £pl2ny,
0. 86mml , @2 300K) 10. 86 g % 11 (1H, 8. 9Hz) ,
8.81 (2H. s) (20,50 QﬁHzaJ 4ﬁ684§ﬁzb1H Pros), 3(hy(1H, dg., &, 454-'@62494)2 (1 H,

PRIREU I NTORS S S it D e

(2S)-2- 1(2 br 3- oxospi rof 3. 51non-1 -en-1 - yI)am nol - 3-{4-f(3-
nmet hyl f 2. 71n Wﬂyrl di n-1 -vl)oxyl phenyl } propanoate 25 To the conpound of
Exanple 29 (0.54g, 1.1 muol) in THE (10m ) at room

C 10 EXAMPLE 51
Ethyl (2S)-2-[(3-ox0-7-acetyi-7-azaspiro[3.5lnon-1-en-1 -yl}amino}-3-{4-

[(3,5-dichloroisonicotinoyl)aminolphenyllpropanoate

Prepared'from Intermediate 33 (150mg, 0.77mmol), and the free amine of

Intermediate 27 (150mg, 0.39mmol) in a similar manner to the method of
15 Example 11, to give the title compound (143mg, 0.26mmol, 67%). dH

(DMSO db, 300K) 10.89 (1H, s), 8.89 (2H, s), 8.55-8.48 (1H, m), 7.58 (2H,

d, d 7.9Hz), 7.25 (2H, d, J 7.9Hz), 4.47 (1H, s), 4.29-4.23 (1H, m), 4.16

(2H, q, J 7.1Hz), 3.76-3.72 (1H, m), 3.15 (1H, dd, J 13.8, 5.2Hz), 3.01-

2.89 (2H, m), 2.00 (3H, s), 1.90-1.37 (6H, m), 1.21 (B3H q J 7.1Hz). m/z
20 (ESt, 70V) 559.0 (MH*).

EXAMPLE 52
(2 S5)-2-[(3-Oxo-7-acetyl-7-azaspiro{3.5]non-1-en-1-vlYamino}-3-{4-

[(3,5-dichloroisonicotinoyllaminojphenvyl}propanoic acid

25 The compound of Example 51 A(200mg, 0.35mmol) was hydrolysed in a
similar manner to the method of Example 2, to give the title compound as
a white powder (31mg, 0.16mmol, 46%). 8H (CD30D, 300K) 8.90 (2H, s),
7.60 (2H, d, J 8.2Hz), 7.30 (2H, J 8.2Hz), 4.49 (1H, s), 4.33-4.27 (2H, m),
3.85-3.77 (1H, m), 3.57-3.45 (1H, m), 3.37-3.31 (1H, m), 3.20-3.11 (1H,




tenperature was added triethylamne (0.2nml, 1.4mvol) and a sol ution of

brom ne (224ng, 1.4mmol) in DCM (1m ). The m xture was stirred over hg@ 200
and t henwmnotniessoned bet ween Et QAc (50nl) and wat er (50rTﬂ.)BCT/@b¢ZI{WZG£ '

wer e separated, washed with sodi um hydrosulfite (2 x 50m, 30 5% aq.), water
(50nL), brine (50m ), dried (Na2SO4), filtered and concentrated in vacuo.
The crude product was subjected to col um1 WO 02/ 068393 119 PCTI GB02100206 16
AUG 2005 chromat ography (SiQ2; EtQAc) to lﬁve the title conpound as a white
solid (0.46g, 73%. SH(CDCI3) 9.75 (1 H s), 869 (2H, d, J 5.9Hz), 7.64

2H, d, J 6.

((ZJ, J 8. 3H). 9‘520%051%%5934“ ﬁ%%1§é§%§? ?492})6(%‘%& ) %/W% 573(?\215((%
n, 5250(3 |‘31 133(10H m. mz (ES+, 70V) 566. 1 and 567.1 (M#H).
EXAMPLE 58 28) FMBr ono- 3-oxospiro[ 3.5]non-1 -en-1

-yl }am no} - 3- (4- [(3 met hyl [ 2. 7] napht hyri di n- 1-yl ) oxyl phenvi | propanoi ¢ acid
C 10 The COWWW| e 57 (0.32g, 0.6nmml) was hydrolysed in a

simlar manne thod of Exanple 2, to give the t|tIe conmpound as a
white solig (@ (&)

9.5Hz), 8.72 : ,—cC), 7.24
(2H, d, J 8. Mﬂzs-dldhlb?oimmohhovﬂaﬂﬁnom_ﬂm_mgg 4 70Hz) 3.01 (1 H,

dd, J 15 13.7,.10.4 2. 49 ES 70
537.1 and 53%'§Pa ﬁlaﬁlﬁ? N&LCE‘J"@Q%%{% g 2 7rehimal ad the fied dmine’of )
(2S)-2-{[2- (DW@YhéHIJt@W %984)n49d26ﬁ§rh&ﬂ) iR @éﬁnﬂar@n&ﬁner to the method of

cycl obut enyl ] am no} - 3- { 4- di chl or oi soni cot | noyl ) am nol phenyl }
propanoat e A Sxamplen 10ft0t91‘ée deeniitleconpoundhap| an Bisepaciye 101 78ituse)ofi n THE

L] i b o ERmEb Zadn £28hBek BI S BuiCI bl 2 Retk) b3Rg 09,5
Ater 10mn tReHT &CHIDNBOX (315 sfeF RPHEBI(IHL @, Y B3 768 BHMS 4
8.5Hz), 6.21/5.98 (1H, d, J 7.9Hz/7.6Hz), 4.46/4.43 (1H, s), 4.29/4.10 (3H,
m), 3.13-3.08 (1H, m), 3.39 (1H, m), 3.30/3.29 (3H, s), 3.23-3.18 (1H, m),
3.13-3.08 (1H, m), 1.97-1.58 (8H, m), 1.35-1.34 (3H, t, J 7.1Hz). m/z

15 (ES+, 70V) 546.0 (MH*).

EXAMPLE 54
(2 S)-2-[(7-Methoxy-3-oxospiro[3.5lnon-1-en-1-ylYamino]-3-{4-[(3,5-

dichloroisonicotinoyllamino]phenyl}propanoic acid

20 The compound of Example 53 (950mg, 1.7mmol) was hydrolysed in a
0 similar manner to the method of Example 2, to give the title compound as

a white powder, as an approx. 1:1 mixture of isomers (812mg, 1.57mmol,
92%). 8H (DMSO d6,300K) 10.57 (1H, s), 8.73 (2H, s), 7.93 (1H, br s),
7.56 (2H, d, J 8.2Hz), 7.29-7.21 (2H, m}, 4.37 (1H, s), 4.08-4.04 (1H, m),

25 83.34 (1H, m), 3.25 (3H, s), 3.21-3.02 (2H, m), 1.92-1.34 (8H, m). m/z
(ESt, 70V) 518.0 (MH*).

EXAMPLE 55
Ethyl (2S)-2-[(2-bromo-7-methoxy-3-oxospiro{3.5}non-1-en-1-

30 ylamino]-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate




(150m) and saturated aqueous NaHCO3 sol ution (50nl). The organic |ayer was
extracted and washed with brine (25ml), dried (MyS04), filtered anfif AUG 2005
concentr. ' acuo. Chromatography (Si02; 100% Et QAc) title
conpounﬁgggg&é\%%l te powder (346nmg, 0.59mmol, 78% . SH 30 ?@%IBQ}BQZ.O&S (2H,
s), 8.05 (1H,, s), 7.43 (1H, d, J 8.4Hz), 7.15 (2H, d, J 1 6 AUG 2005 WO
02/ 068393 PCT/ GB02/007(F5 120 8.4Hz), 7.11-7.04 (5H, m, 6.25 (1H d, J
8.5Hz), 5.10-5.05 (1H, m, 4.09 (2H q,''§ 7.1 Hz), 3.11-3.06 (2H, m), 1.18
(3H, s), 1.15 (3H, s), 1.13 (3H, t, 7.1Hz). mz (ES+, 70V) 584.0 (MH+). 5

arm no} - 3- ( 4- | FESHRPRId POrOSRL St FRADp oo biap Sihile 47 aREg DHfipyna™™ |

Hydrol ysi s ofoft Bra®ply b3eat @y, (.%ﬁ'trgol)‘@r@SmmlhiheV\(sanhg,thbmdﬂydbp?wge
(60ngy, 1.4mml), according to the rret\tkﬁd of EXx le 2 ve the title 10
conpound ( 296RE, litte_campaund g pawder (A7 8@y d .mCElH?@ eparatigoak) 10. 30
1H, b , ; ’ ; 1o 1By E‘&H: ~~.15-7.08
E?H, r"r)r,S)4. 7§§§§'§é§ﬁt ﬁl?"sn)é,té% 08 1%?'@2’1%? %'%%ﬂ%t,%a%.sﬁﬁ@ Sicte: ?'1L dd J

14.0, 7.7k), , 0 > A
110,776 B ihasio 0090 AORE I (6OCHS 0ROl S il

((jZSill- 2-f ( 2- C_h‘lmﬁs-(Ska,Sm.Vdf(ﬁl-ﬁliljigl_ngﬁkm)l,-$.5$![(Q&m 3)0:7:3;3 (ZH,fc]g,?gt E:GHZ), g

| C orol sonicoti n an n en [ n ol U on o e Co oun

ot B onl 2757 BhuBRy o, 3 BBl S B B 60, BB G B e s

treat ed t i DAY i\ t o N da. 0 ol ), Aft
reat ed por ti 9oyl @er w)tb A il g, J 4g)e StEeHe] M 98.18890m, @é%?qgg ﬁ,%z); er

30mn the reaction m xture was poured Into a m xture and

saturated aquapysnNa-ig 15 w,thm.Qé?M) m). ¢z (ES&ANTEV) 8280 (WRg+EXt ract ed
anm/ashed with brine (25ml), dried (MyS04), Tiltered and concentrated in
valwo. 230Chr omat ography (Si02; 70% Et OAc: hexanes) gave the title conpound

as EXAMPLE 56
{25)-2-[{2-Bromo-7-methoxy-3-oxospiro[3.5]lnon-1-en-1-yl)Jamino}-3-{4-
I{3,5-dichloroisonicotinoyllaminolphenylipropanoic acid

The compound of Example 55 (650mg, 1.04mmol) was hydrolysed in a
15 similar manner to the method of Example 2, to give the title compound as

a white powder (512mg, 0.86mmol, 83%). 8H (DMSO d, 300K) 10.86
(1H, s), 9.11 (1H, d, J 8.9Hz), 8.81 (2H, s), 7.50 (2H, d, J 8.2Hz), 7.21
(2H, d, J 8.2Hz), 4.96-4.92 (1H, br s), 3.13 (1H, dd, J, 13.8, 4.5Hz), 2.94

(1H, dd, J 13.6, 8.7Hz), 1.22 (3H, s), 1.14 (3H, s). m/z (ES*, 70V) 597.9
20 (MHH).

EXAMPLE 57

methyl[2.7]naphthyridin-1-yl)oxylphenyl}propanoate

25 To the compound of Example 29 (0.54g, 1.1mmol) in THF (10ml) at room
temperature was added triéthylamine (0.2ml, 1.4mmol) and a solution of
bromine (224mg, 1.4mmol) in DCM (1ml). The mixture was stirred
overight and then partitioned between EtOAc (50mi) and water (50ml).
The organics were separated, washed with sodium hydrosulfite (2 x 50ml,

30 5% aq.), water (50ml), brine (50ml), dried (Na2S04), fitered and

concentrated in vacuo. The crude product was subjected to column



a white powder (312ng, 0.56mmol, 80% . SH (CDCI 3) 8.50 (2H, s), 7. 73 (1 H,
s), 7.53 (1H, d, J 8.4Hz), 7.04 (2H, d, J 8.4Hz), 5.73 (1H d, J 8. EGZUUS
4.88- 4. 8%00%0és393), 4.21 (2H, q, J 7.1 Hz), 3.21-3.16 (chni;soim(?ﬁﬁl

(4H, m, 1.51-1.36 (6H, m, 1.28 (3H, t, J 7.1 Hz). mz (ES+ 70V) 550.0
(MH). 30 1 6 AUG 2005 WO 02/ 068393 PCT/ GB02100206 121 EXAMPLE 62
(2S)-2-1(2-Chl oro-3-oxospi rof 3. binon-1-en-1-yl)am nol-3-{4-1(3, 5-

di chl oroi soni coti novl ) am nol phenyl } propanoi ¢ acid Hydrol ysis of the conpound
of Exanple 61 (300ng, 0.54mmol) with 5 lithium hydroxide (60ng, 1.4mol),
according to ¢ﬁremmogmﬁ>h9f(8@gﬂmmc)ao % ¢hd lite icotrppuneinmoa whitSkoliPMVB0
d6, 390K) 10.44 (1H, 8.69 (2H, s), 8.05-7.85 (1H, s br), 7.54 (2H, d,
J 7.8Hz), 7.2®.4&H, 73). ﬁW((BBIE))3)921560H4s)4§B GQHIZH;m 435.948z), B4 daH, H,14. 0,
5.3Hz), 3.04 (1H, dd, J 14.0, Hz), 1.80- 1 (10H, m. rrlz(ES+ 70V)
521.9, 525.9 ilﬁ@h‘i 7_L@5I§>ZJWP@.E_&2E?)1 yl-20 (2H . J 8.2Hz), 589 (1H, d, 4

((ZIIZ(??’N (2)r1(‘)|( golnl cor%% @Og}ﬁfﬁﬁpae PPpr%aHo%(# igﬁ"rgol‘i[ 2’[1%%%%55 2t | HN 'of the
conpound of EXaBRGE 5! 1k 99;? o ﬂmﬂa' w%g%? 76%) 6861 dnd et aofmiRyPer at ure

was added N-io ucci‘ham de I'n"one portion

m nutes the m xture was concentrated in vacuo and the residue triturated
with a mxtur Q t & (10m ) and water (10m ), filtered and washed with
et her and wat ying gave the title conmpound (802ng, 66% as a

yel | ow solid. cqﬁ),-gioggs ﬂvo 5 g-1(¥H s), 7.58
) : (2H q, J
.1 Hz). nlz

(2 ’ 70\{)0 GAﬁ%SGAOW%lf%dEpyrl%;ng 2a@§¥néll 966{"n{nﬁgl Wﬁﬁeﬂwrflyf'ed in a

similar manner to the method of Example 2, to give the title compound as

a white solid (0.20g, 66%). H (DMSO d6) 9.61 (1H, s), 8.88 (1H, d, J
9.5Hz), 8.72 (1H, d, J 5.7Hz), 7.74 (1H, d, J 5.8Hz), 7.35 (3H, ¢), 7.24 (2H,
d, J 8.6Hz), 4.77 (1H, m), 3.18 (1H, dd, J 13.7, 4.70Hz), 3.01 (1H, dd, J

15  13.7, 10.4Hz), 2.49 (3H, s), 1.78-1.12 (10H, m). m/z (ES+, 70V) 537.1 and
538.1.(MH*+).

EXAMPLE 59
Ethyl (25)-2-{[2-(phenylsulfanyl}-4,4-dimethyl-3-ox0-1-
o 20 cyclobutenyilamino}-3-{4-[(3,5-dichloroisonicotinoyl)aminolphenyl}

propanoate
A solution of the compound of Example 5 (340mg, 0.76mmol) in THF

(26mi), at room temperature, was treated dropwise with a solution
containing phenyl sulphenyl chloride (122mg, 0.84mmol} in THF (2ml).
25 After 10min the reaction mixture was poured into a mixiure of EtOAc
(150ml) and saturated aqueous NaHCOg3 solution (50ml). The organic
layer was extracted and washed with brine (25ml), dried (MgSQO4), filtered
and concentrated in vacuo. Chromatography (SiO2; 100% EtOAc) gave

the title_compound as a white powder (346mg, 0.59mmol, 78%). 6H
30 (CDCig) 8.45 (2H, s), 8.05 (1H,, s), 7.43 (1H, d, J 8.4Hz), 7.15 (2H, d, J




(3-0x0-2-pyridin-3-yl-spirof 3. 51non-1-en-1 -yl am no)-propanoate A m xture of
t he conmpound of Exanple 63 (1.0g, 1.6mmvol), 10% palladi um on charcoglﬁ AUG 2005
(15ny), triphenyl phosphine (100ny, 0.32muol), copper (1) iodide (30ng,

0. 16rmmol WO 3068393 dy| tri butyl stannane (5601, 30 1.7mol) PRTENEO200TK ) was
heated to 1009 under a nitrogen atnosphere fro 2 hours. The slvent was
renoved by evaporation in vacuo and the 1 6 AUG 2005 MWD 02/068393

PCT/ GB02100206 122 residue purified by c@oum chronmat ography (Si Q2;

666: 333: 1 Et OAc: hexane;triethylamne) to give the title conpound as a
yellow oil (378ng, _419% . SMDMSO d6e) 8.76 (2H, s), 8.60 (1H nz) 8.30 (2H,
br. s), 7.948@Ha4 741-4.04 (GH:)m). .82 (1bd. &) 8.571z345(10-p.08 (1Hz mp'4.09H, d, J

8.4Hz), 5 4.3 , HA. ( 5. 325 (2H, . 86-1. 40
Crom . 1 Gt Pl 84308 @r Ini a B atls 28 LS. TLigReEe 65
(25)-3-{ 4- ((3,7%) /Y @S+ PYOVHssLoMEpFoonyl ) - am nol - phenyl } - 2- (3- oxo- 10
2-pyridin-3-yl-spirot3.51non-1-en-1 -yl am no) - propanoi ¢ acid The conpound of
Exanpl e 64 was hydrolysed in a simlar nmanner to the nmethod of Exanple 2 to
gi ve the tgé'tleggm%as a white solid (76%9. SH (DWMVSO d6, 400K) 10.28
(1H, s), 8.6 , —8.59 (1H, s), 8.34 (1H m, 7.80 (1 H mM, 7.69 (1
H m, 7.51 (g$)-24p2-Phehyidtifanyl)-4i4-dmethyl-3-0xo-8-cAcioBitenyfl! (2H m,
1.90-1.50 (10H m. Z +70V) 565. 0 (MF). EXAWP 56 yl
(2S) - 3- ( 4- ( ( 3aminpk-t{4r[f3 Sydichiokoisonigatineyl)aminaiphepyipvopanoic acid

SimiTar mannerURISNAS ORRoEHE! SR G0 T RN AR Bk o SRR s
to give the t{80mgCcodpanol), ascardimy te tis®lmethod26) Exabiplé DYVERVE6InDtifld (1 H,
, & 9.1 Hz), 8.79 (2H s), 7.58 (2H, d, J 8.5Hz), 7.29 (2H, d, J 8.5Hz),

1 HO m) compaond Ae96mg, 0.53mmat) 90%.) 28 3. 9bit¢ powden SHL (DBISGIS,t J

. W (

L) 1123868 18050 (0%l e 88 2 %) (735 @ e 87 36732 (BH ),
7.15-7.08 (7H, m), 4.75-4.66 (1H, m), 3.17 (1H, dd, J 14.0, 5.3Hz), 3.04
(1H, dd J 14.0, 7.7Hz), 1.19 (3H, 5), 1.16 (3H, s). m/z (ES*, 70V) 556.0,

d
4
7

557.9 (MH*).
15
EXAMPLE 61
Ethyl (25)-2-[(2-chloro-3-oxospiro[3.5]lnon-1-en-1-yl}amino}-3-{4-[(3,5-
dichloroisonicotinbvl)amino]phenyﬂpropanoate
A solution of the compound of Example 27 (366mg, 0.71mmol) in THF
20 (25mi), at room temperature, was treated portionwise with N-chloro
o succirﬁmide (100mg, 0.75mmol). After 30min the reaction mixfure was

poured into a mixture of EtOAc (150ml} and saturated aqueous NaHCO3

solution (50mi). The organic layer was extracted and washed with brine
(25ml), dried (MgSQO4), filtered and concentrated in vacuo.

25 Chromatography (SiO2: 70% EtOAc:hexanes) gave the title compound as
a white powder (312mg, 0.56mmol, 80%). 6H (CDCl3) 8.50 (2H, s), 7.73

(1H, s), 7.53 (1H, d, J 8.4Hz), 7.04 (2H, d, J 8.4Hz), 5.73 (1H, d, J 8.0Hz),
4.88-4.81 (1H, m), 4.21 (2H, q, J 7.1Hz), 3.21-3.16 (2H, M), 1.79-1.65 (4H,

m), 1.51-1.36 (6H, m), 1.28 (3H, t, J 7.1Hz). m/z (ES+,70V) 550.0 (MH*).

30



EXAMPLE 67 Ethyl (25)-3-{4-((3,5-Dichloro-pyridi ne-4-carbons 16 AUG 2005

) -am nol - phenyl }-2- (4, 4-d inethyl-3-o0xo0-2-pyridin-3-yl-cyclobut-|

-enyl am M) pr@gzoate 1 6 AUG 2005 WO 02/ 068393 PCTI GCBO2 1(\206BA2@24% epar ed
in a simlar manner to the conpound of Exanple 64 fromthe conpound of
Exanple 66 to give the title conpound as a white solid (41 %. SH (CDCl 3)
8.8 (1 H mM, 857 (1 H m, 834 (31-1pm, 7.92 (2H, m, 7.73 (2H, :
7.28 (1H m, 4.33 (1H, mM, 4.15 (2H, q, 17.1 Hz), 3.32-3.09 5 (2H m, 1.71
(3H, s), 1.33 (3H, s), 1.27 (3H, t, J 7.1 Hz). mz (ES+, 70V) 553.0 (MH).
EXAMPLE 68 (2§)_)§MAPL§§B 5-Dich

| or o- pyri di ne-4-c
di met hvl - 3- ox&== =2 : - The
compound of Expdm L er to the met hod of
Exanple 2 to QTve '0? ‘ f héicﬂi‘43%. SH (DMSO ds,
400K) 10. 28 (Hyldrollgsus ol tha. (ﬁﬁanIH-hd ngf, Egag®l¢ 16 H, (3OPMPR. 0B4mmid]) with, 7. 75

(Thm 18 22 i eyosigbog. g-??ﬂmé'@ qg%%dn‘#ao@ N edal EARRPLE oo
é??%n (2)r](c)|(§oln|0gg %Vgﬁ%mpr%} pro an0| C ac§§§5|981%40£§:‘rfp%h|% %169Exarrpl e

Gﬁ was Ihydrol y3lads), 18.05-7188 (4, ﬂlbm{]@rsd CH het, Jcaﬂtgﬁaéﬁf(igxggpl(pgﬂzg o)gl ve
the title compound as a |teSO| 0
8.84 (1 H, drrr‘)‘ﬁfb“é*-?z)(“*e"ﬁg %h(“§') ié“(‘grﬁ%w? 9325 dd7 bA4OH d, 3

?Eéi“)m“wséél@*@%@éé Rtk £ 19 2 (%%g%?%w%”o“ .

pyri ¢ ne- 4- car bonyl ) - am nol - phenyl } - 2- ( 2-

-4, 4- di met hvl - 3- oxo- cycl obut - 1- enyl am no) pr opanoi ¢ aci d
EXAMPLE 63

dichloroisonicotinoyl)aminolphenyilpropanoate

To a stirred solution of the compound of Example 27 (1.0g, 1.9mmol) in

15 THF (10ml) at room temperature was added N-iodosuccinamide (460mg,
2.0mmol) in one portion. After 5 minutes the mixture was concentrated in
vacuo and the residue triturated with a mixture of ether (10ml) and water
(10ml), filtered and washed with ether and water. Oven drying gave the

title_compound (802mg, 66%) as a yellow solid. 8H (DMSO df) 8.90 (1H,
20 d,J9.1Hz), 8.78 (2H, s), 7.58 (2H, d, J 8.5Hz), 7.25 (2H, d, J 8.5Hz), 4.91
(@ (1H, m), 4.20 (2H, q, J 7.1Hz), 3.30-3.00 (2H, m), 1.80-1.24 (10H, m), 1.21

(3H, t, J 7.1H2). m/z (EST, 70V) 642.0 (MH*).

EXAMPLE 64
25 Ethyl (2S5)-3-{4-[(3.5-dichloro-pyridine-4-carbonyl}-amino]-phenyl}-2-

(3-ox0-2-pyridin-3-yl-spirof3.5lnon-1-en-1-ylamino)-propanoate

A mixture of the compound of Example 63 (1.0g, 1.6mmol), 10%
pal!adium on charcoal (15mg), triphenylphosphine (100mg, 0.32mmol),
copper (1) iodide (30mg, 0.16mmol), 3-pyridyl tributylstannane (560pul,
30 1.7mmol) in DMF (10ml) was heated to 1002 under a nitrogen atmosphere

fro 2 hours. The slvent was removed by evaporation in vacuo and the



The conpound of Exanple 66 was hydrolysed in a simlar manner to thgﬁﬁ&."{ﬂ%
nmet hod of Exanple 2 to give the title conpound as a white solid (95%.

(DVBO doyoroo@39y 1H, s), 9.08 (1H, d, J 9.3Hz), 8.78 (2H, peXiGRu2E®2d62H, d, 1
6 AUG 2005 W02/068393 PCT/ GB02100206 124 J 8.5Hz), 7.26 (2H, d, J 8.5Hz),
4.88 (1 H m, 3.25 (1 H mM, 3.04 (1 H mM, 1.12 (3H s), 1.01 (3H s).
mz (ES+, 70V) 573.8 (M#). EXAWMPLE 71 5.kt hyl

(2S)-3-{5-f(3,5-dichloroisoni cotinovl)am nol pyridin-2-yl}-2-f(3 oxaspi

rof 3.5l non-1 -en-1 -yl)am nol propanoate To a solution of Internediate 43
(470, 1. 22residuei n pooified10iby) wammraddetdrogmhog[@m] nd@ie- 1 668:383ne

the orude pr oaAcikangiiathgamiGn e B st e FHFTRAMd 8% 23ei% oy %

ovE0) 5. a1 (3A7Smd: G MOS0 B AL 5 8RO bR, §HpboN, )

g)) 4135£7((13H 9401H4Ntd1(3_]E82}Hiz) M54 &RMZHSmZHﬂnﬁ%(LEH%HQh J|183|712§2H
)
(25)- 2.1 (5 brib (s i 2281 5% sk SFizbr P2 DA (PO Mla T84 3 GLOH, m),

di chl or oi soni te A solution of NBS
(169ny, O. 94%{5)(§ﬂﬁ23f$135%34 %fgé ‘éd%@%%p@”ﬂgﬁzo stirred solution of
t he conpound of Exanple 71 (490 ng, 0.94 nmol) in DCM (10m ) at 0OC

(i ce-water bathg. After 30 min the solvent was evaporated in vacuo and the
resi due parti en Et20 (80mL) and saturat ed sodi um bi car bonat e

(Efggﬂg oS B8en o HERiFb S el S8 ar BN S FUEAL2B1 ST, 1

fMe (1Qo0l ) ,2-gyrigen :as orst&et ajlarhind)propanaidatiie resi due
pu fied bycromatograpy I ca, 50-80 % Et?2 exane) to give the title
conpound as al Rfremposss of @nple 64 was hydrolysed in a similar manner to the

method of Exampie 2 to give the title compound as a white solid (76%). 6H

(DMSO db, 400K) 10.28 (1H, s), 8.66 (2H, s), 8.59 (1H, s), 8.34 (1H, m),
7.80 (1H, m), 7.69 (1H, m), 7.51 (2H, m), 7.24-(4H, m), 4.28 (1H, m), 3.25-

15 3.07 (2H, m), 1.90-1.50 (10H, m). m/z (ES+, 70V) 565.0 (MH+).

EXAMPLE 66
Ethyl (2S)-3-{4-[(3,5-Dichloro-pyridine-4-carbonyl}-amino}-phenyl}-2-
(2-iodo-4.4-dimethyl-3-oxo-cyciobut-1-enylamino)propanoate

20 Prepared in a similar manner to the compound of Example 63 from the
C compound of Example 5 to give the title compound as a white solid (72%).

§H (DMSO db) 9.17 (1H, d, J 9.1Hz), 8.79 (2H, s), 7.58 (2H, d, J 8.5Hz),
7.29 (2H, d, J 8.5Hz), 4.94 (1H, m), 4.20 (2H, g, J 7.1Hz), 3.25-3.00 (2H,

m), 1.23 (3H, t, J 7.1Hz), 1.12 (3H, s), 1.03 (3H, s). myz (ES+, 70V) 601.8
25  (MHH*). '

EXAMPLE 67
Ethyl (2S)-3-{4-[(3,5-Dichloro-pyridine-4-carbonyl)-amino}-phenyi}-2-
(4,4-dimethyl-3-0x0-2-pyridin-3-yl-cyclobut-1-enylamino)propanoate




foam (501 ng, 88% . SH NWR (d6 DMSO) 11.17 (1 H, s), 8.83 (2H, s) 18%5352095
(1H, s), 8.01 (1H, d), 7.34 (1H, d), 5.06 (1H, dd), 4.20 (2H, 3.20
30 (2H, wormp/pesBy¥3 (1 H, m), 1.57 (8H, br), 1.34 (1 H, br}cTﬂ;BB?Joéz’ﬂH t).
mz (ES', 70V) 596 (MH). WO 021068393 PCTI GBO21002061 6 AUG 2005 125
EXAMPLE 73 Et hyl

(25) - 2-f (2-brono- 3-oxaspi rof 3. 51non- 1- eng,k-yl ) ami nol - 3- {5-f (3, 5-

di chl oroi soni coti noyl ) am nol pvri di n-2-yl | propanoat e hydrochl oride 5 The
conpound of Exanple 72 (300ng, 0.50mmvl) was dissolved in EtQAc (20m ) and
HCl gas bubbl Beeparedugha somilar stamner to rtee cﬂmmmui&)@mpwﬁtbfqomdhei tate

Compound as. sARPPIG GERAmRIS T fo divahe dileianiiaud he o W §ofal ' 1, ©
L o e 41T 38 g B

br), 1.35 (1 H73b@H, M), 7228 341, m), 4rﬁ&(1(l—E$n) 4.0¥)(263 8, MHHz), B@@H_EQM
(2S)-2-f (2-brono-3-oxaspiro f3.51non-1 -en-Il-ytlam nol - 3454%3 5- 15

di chl or oi Soni @h.imbvl.YarBhbIghw i i3S (3Fb- %)l Hpﬁ%b’ﬂ'ﬂmﬁ &l &dHT) TRz CoBhodAY) of
Exanple 72 (370n§ 0. §2m|) was hydrolysed in a simlar manner to the

nmet hod of Exaﬁ-’éﬁ (ﬁ’”’id give the title conpound as a white solid (200 ng, 56
%9 as light yellow solid. SH NV\R (d6 DVsO 11.16 (1 H, s), 8.83 (2H, s),
8.73 (1 H s), 8.05 (1 H d), 7.35 (1 H d), 5.00 (1 H dd), 20 2.76 (2H,
brm, 1.55 (SEXKAMPLEG6B7 (1H, br), 1.12 (1H, br). mz (ES+, 70\/) (c) 568

|( M\_/||+ g ém%wgéé%—% S&ﬁaﬂoro [Svrlgs%e% %a:r)’bgr)%\?ﬁ&r{lmo?i-pﬁ‘leny }-2:(3? -

digl Or 0i$0Ni Giphé vb)@%izo MBI 65\110 Mido]pPbBbhER: AEid\CS
(247mg, 1. 85nmmDl 0 a sStirre -Wat er bath

cool ed) sol utThea cofnnqwdc@fnﬁmmle)mmmrby@romseq goaragmilar mmer Yo ithe THE
10m ) and DCM Af t hr .th vent was _evapprate C and
Eh e r )ESI due pngleﬁ c{ﬂ% ﬁarggf%ﬁﬂ gé{%@esme COmMpoun gs LRRIE sofjd (t{b Xﬁ oH
(DMSO d°, 400K) 10.28 (1H, br. s), 8.66 (3H, m), 8.33 (1H, m), 8.09 (1H,
m), 7.75 (1H, m), 7.52 (2H, m), 7.27 (3H, m), 4.25 (1H, m), 3.26 (1H, m),

15 3.14 (1H, m), 1.22 (3H, s), 1.06 (3H, s). m/z (ES+, 70V) 524.9 (MH).

EXAMPLE 69
(25)-2-[(2-iodo-3-0xospirof3.5non-1-en-1-yllaminol-3-{4-[(3.5-

dichloroisonicotinoyllaminojphenylipropanoic acid

20  The compound of Example 63 was hydrolysed in a similar manner to the
O method of Example 2 to give the title compound as a white solid (98%). 6H
(DMSO d°%) 10.87 (1H, s), 8.84 (1H, d, J 9.3Hz), 8.79 (2H, s), 7.58 (2H, d,
J 8.5Hz), 7.27 (2H, d, J 8.5Hz), 4.87 (1H, m), 3.25 (1H, m), 3.02 (1H, m),
1.70-1.25 (10H, m). m/z (ES+, 70V) 613.8 (MH).

25
EXAMPLE 70

iodo-4.4-dimethyl-3-oxo-cyclobut-1-enylamino)propanoic acid

The compound of Example 66 was hydrolysed in a similar manner to the
30 method of Example 2 to give the title compound as a white solid (95%). 6H
(DMSO df) 10.87 (1H, s), 9.08 (1H, d, J 9.3Hz), 8.78 (2H, s), 7.58 (2H, d,




30 (250m ) and saturated sodi um bi carbonate (30m ). The phases Were.| UE]P%
separated and the organic | ayer was washed with brine (10m ), dried ﬁ%
2005 WO 92068893 vCT/ GB02/ 00206 126 (Na2SO4) and evapor atR/GRO2/Ee0® and
the residue purified by chromatography (silica, 70-100 % Et 20/ hexane) to
give the title conmpound as white foam (620ng, 72% . 5H NVR (d6 DVBO) 8. 96
(2H, s), 8.86 (1H s), 8.20 (1H, d), 7.pf (1H d), 5.08 (1H, m, 4.32 (2H,
q), 3.5353.31 (2H, brm, 1.72 (94, m, 1.50 (1 H br), 1.34 (3H, t). mz
(ES+, 70V) 551 (M#). EXAMPLE 76 Et hyl

(2S) - 2-f (2- chil G- 2H3), &a@;ﬁzhoﬂsJ&wmﬂa&tum)ara 201(18, {9, 8@ 61HAM)0

di chl or oi soni coti noyl )am nol pyri di n- 2- r opanoat e _hydrochl ori de The
conpound of Ekdd 9(@8?/ @”&ﬁg 7&&9@?%§dW‘é’é)-in Et OAc (20ntl) and
HCl gas bubbl ed through for a short time. The resulting precipitate was
collected by filtration, washed with Et20 and dried to give the title
conpound (230EK@MBQE3713/() OH NWR (d6 DMSO 11.21 (1 H, s), 15 8.83 (2H, s),
8.75 (1 H,_5s) . 7. ] (2H q);
3.36 (1H, v, Et (3- ), 1.21
(3H, t). mz ]
(25)-2-f(2-c C -3-f5-f(3, 5-

di chl or oi soni Totad Bowt))armfnmltemrlechlat&% x&?(pmgpammnml) ih DCMcaopa) ea f

Ex | 72 (25 h d | to th
e ot B g SRS 11 Sropsn fTmoad S5Mmdl oD Miered fabry. 60
%. 8H NVR (dﬁamvsmerlév%&raﬁomofam Solnt( R, cr%@esbrocﬁjc?"uza(slﬁ%méd b 07 (1

H d), 7.35 (1 H, d (1 m
1. ™ 1. 281Q 1oq=hromaipgraﬁfw (sHica, 37@\77;: Mg@wb@w tgmwgehpa_tm_ﬁgmpw_n

(ot not Sui £ a7 siRecteT ap A0, SRYar. 3 MRy biisor datieh’ &), 8o
(1H, s), 8.33 (1H, d), 8.02 (1H, d), 7.32 (1H, d), 4.35 (1H, m), 4.13 (2H,
m), 3.23 (2H, m), 1.53 (8H, br), 1.37 (2H, br), 1.17 (3H, t). m/z (ES*, 70V)
517 (MH).
15
EXAMPLE 72

dichloroisonicotinoyl)amino]pyridin-2-yl}propanoate

A solution of NBS (169mg, 0.94mmol) in dry DCM (5mli) was added to a

20 stirred solution of the compound of Example 71 (490 mg, 0.94 mmol) in

C ~ DCM (10ml) at 0°C (ice-water bath). After 30 min the solvent was

evaporated in vacuo and the residue partitioned between Et,O (80ml) and

saturated sodium bicarbonate (20ml). The phases were separated and the

aqueous layer re-extracted with Et,O (40ml). The combinéd organics were

25 washed with water (2 x 10ml), brine (10ml), dried (Na;SO,) and

evaporated in vacuo and the residue purified by chromatography (silica,

50-80 % EtO/hexane) to give the title compound as a colourless glass

foam (501mg, 88%). 5H NMR (d® DMSO) 11.17 (1H, s), 8.83 (2H, s), 8.73

(1H, s), 8.01 (1H, d), 7.34 (1H, d), 5.06 (1H, dd), 4.20 (2H, qg), 3.39-3.20

30 (2H, brm), 1.73 (1H, m), 1.57 (8H, br), 1.34 (1H, br), 1.22 (3H, t). m/z
(ES*, 70V) 596 (MH").




16 AUG 2005 WO 02/068393 PCTI GB02/ 00206 127 Sul phuryl chloride (49L) was
added dropwise to a stirred ice-bath cooled solution of dinethyl sulfide
(74L) i nwg#neBst) . The ice bath was renoved and the sol geiramseSivaiosdd Alhr2005
45 mn. This solution was added to a stirred solution of the conpound of
Example 71 (700mg, 1.35mmol) in 5 THE (10m ) and DCM (10nil) and stirred at
AT. The reaction was worked wup in a si n}ésar manner to that of Exanple 79 to
give the title conmpound. EXAMPLE 79 Ethy

(25)-3-{5-f(3,5-dichl oroi soni coti noyl)am nol pvridin-2-vl}-2-{f(2- C 10

(1 sopropyl sul fanyl) - 3-oxaspi rof 3. 51non-1-en-1 -yl )am no} propanoat e.

Sul phuryl chl qrj 218l) was added dropwise to a stirred ice-bath cooled
sol ution of igﬂ(ﬁ.ﬁ;&-@sul phi de (432L) in THE (10rr1) The ice bath renoved

and the m xt um J
stirred sol ut X : ‘ 5v iy

(ﬁoml) agd DCMgtilBrdnjgo&mbtgﬁ%ylnadu&ilgﬂidﬁm-ﬂigmggn%a'[bmﬂbnb(ljbndgm)ved and
the residue partitione tween Et2 130 and sat urafed sodium

bi car bonat® W%Bﬁm?ommen hageé"a!ﬁéﬁ"@ 7de rga%ﬂ"m%) NP ASABE iNwas
washed with b (m Hetﬁn n t he
resi due purlthlta(gggéégaml)z: r%#&? arsa hy }hr%ﬂg qgag@oh% bDCIT\-/')T‘éQHQ%I?e t he

title compounwhile precipitatennas @Oﬂefaﬁﬂ hylletreE@? washgd st Etbﬂﬁ)nd BHaNPOE 80
Et hyl (2S)- 3 5-r(3, 5 di chl or oi sonlc n am nol pvri di n- {f&4, 25
4- di met hyl - ‘&‘ r’{@?tﬁ é&)ﬂ ek %ﬁ, 0k %LWR

| nt di at | d d
2, 2- di et h |e- ém e or?)é‘ gp' %Q;’WQSW”%@BZ‘P?W ;
Af t e5é}ﬁoﬂd‘!.ldﬁi 6f19t(}2é'| 0l $88t (1themi 3,28 (1r 0’du&t74vﬁ§| pa),i . Séd by

ch ﬁatograph 8 | conmpound as a
whi t e foam(ggeé'('f}é;f’ gés&?H §h %W‘b@é)g(ése 7y} ?31 (M'Jf? 8.68 (1 H s),
8.53 (1 H d), 7.30 (1 H, 4.38 (1 H s), 4.33
EXAMPLE 74
(25)-2-[(2-bromo-3-oxaspiro[3.5]non-1-en-1-yl}amino}-3-{5-[(3,5-

15 dichloroisonicotinoyllaminolpyridin-2-yl}propanoic acid

The compound of Example 72 (370mg, 0.62mmol) was hydrolysed in a
similar manner to the method of Example 2 to give the title compoundas a
white solid (200 mg, 56 %) as light yellow solid. 83H NMR (d® DMSO) 11.16
(1H, s), 8.83 (2H, s), 8.73 (1H, s), 8.05 (1H, d), 7.35 (1H, d), 5.00 (1H, dd),
20 2.76 (2H, brm), 1.55 (8H, m), 1.27 (1H, br), 1.12 (1H, br). m/z (ES™, 70V)
o 568 (MH").

EXAMPLE 75

Ethyl (25)-2-[(2-chloro-3-oxaspiro[3.5]non-1-en-1-yl)amino]-3-{5-[(3,5-
25 dichloroisonicotinoyhamino]pyridin-2-yl}propanoate

A solution of NCS (247mg, 1.85mmol) in dry THF (10ml) was added to a

stirred (ice-water bath cooled) solution of the compound of Example 71

(800mg, 1.54mmol) in THF (10mi) and DCM (10ml). After 2hr the solvent

was evaporated in vacuo and the residue partitioned between Et,O

30 (250mi) and saturated sodium bicarbonate (30ml). The phases were

separated and the organic layer was washed with brine (10ml), dried



1 6 AUG 2005 WO 02/068393 PCT/ GB02/ 00206 128 (1H, m, 4.11 (2H, Qq), BAUB%OU
3.38-3.10 (2H, m, 1.14 (3H, t), 1.04 (3H, s), 0.94 (3H, s). nlz (I:—_IS+, 7\;)
477 (MHwohXéde®eE 81 5 Et hyl (2S)-24(2-brono-4, PCT/GB02/00206
4- di net hyl - 3- oxo- 1- cycl obut enyl ) am nol - 3- (5-f(3,5-dich loro
I soni coti noyl )am nol pvridin-2-yl}propanoate Prepared fromthe conpound of
Exanpl e 80 (600ng, 1.25mmol) in a si mlgé manner to the nmethod of Exanple
72 to give the title conpound (530ny, 7’ 7 as a white foam off NWR (d6
DMSO 9.20 (1H, s), 8.95 C 10 (2H, s), 8.87 (1H, s), 8.20 (1H, d), 7.51 (1H,
5. 113 (3o gz heppaen e ool o e Vst puhed oo (%
s), 1. , .S). z +, Et ]
(23)-2-f(2-br%ﬂlﬁtowﬁéﬁwet@ﬁ-s-%ﬂo-2/% E@Sﬁﬁ?@m‘ﬁ’m@&e the litle”
{5-f(3,5-dic | ' [; ' Loy I dpgli B rochl ori de
The conpound%%%mﬁp?g%tev\r}gé h?jfé'?s%q é/eéz‘?x sé?%h(@owgﬁmpga%'
bulel ed Ejh[)OLafJB?f(QH' &)'S&Qm“?]-“m' 7Bh09(ﬂ¢,Sd).t5HGB (WA, tm),gt.géi(ai;t, ahe3was ﬁo
col l ecte y filtration, was Wi t t t 20 ried t i ve the
Tt - comBourtiBad2Bh e | niH. Tosbat) o Pk LaETBBOELERS. TV, )
9.12 (1 H, d)ssﬁqgllp)(zZH, s), 880 (1 H s), 810 (1 H, d), 7.43 (1 H, d),

4. (

5.04 (1H, m, H q), 3.30 (2H, m, 1.20 (3H, t), 1.12 (3H s), 1.00
(3H, s). mz (ES-, 70V) 592 (Mt+). 25 EXAVPLE 83 Ethyl

(2S)-2-f(2-br = t hyl - 3- oxo- 1 - cycl obut envl ) am nol - 3- { 5-
f(3,5-dichl oré@moyl ) am nol pvridin-2-yl } propanoi ¢ acid The conpound
of Exanple 8JE@0@)@[@%@&-%&&5%@.5%#neﬁ-1- afifib]-8L{50@8BEr O
the nethod o anpl e 0 QI Ve € tItI e conpoun € anu. ,, hous
socd (110 ngichpraisosicotinRyl)aminpimyridin-2«ilprgpamoate hydrochloride

The compound of Example 75 (269mg, 0.48Bmmol) was dissolved in

EtOAc (20ml) and HCI gas bubbled through for a short time. The resulting

precipitate was collected by filtration, washed with Et,0 and dried to give

the title compound (230 mg, 80.3 %). 6H NMR (d6 DMSO) 11.21 (1H, s),

15 8.83 (2H, s), 8.75 (1H, s), 8.08 (1H, d), 7.39 (1H, d), 4.95 (1H, m), 4.20
(2H, q); 3.36 (1H, m), 3.26 (1H, m), 1.71 (1H, m), 1.57 (8H, br), 1.35 (1H,
m), 1.21 (3H, t). m/z (ES", 70V) 587 (MH").

EXAMPLE 77
20 2-chloro-3-oxaspiro[3.5]non-1-en-1-yl)amino
C dichloroisonicotinoyllaminolpyridin-2-vl}propanoic acid

The compound of Example 72 (250mg, 0.45mmol) was hydrolysed in a
similar manner to the method of Example 2 to give the title compound as a
white powder (142mg, 60 %). 8H NMR (d® DMSO) 11.19 (1H, s), 8.83 (2H,

25 s), 8.74 (1H, s), 8.07 (1H, d), 7.35 (1H, d), 4.90 (1H, m), 3.37 (1H, m),
3.19 (1H, m), 1.71-1.28 (10H, brm). m/z (ES*, 70V) 523 (MH").

EXAMPLE 78
Ethyl (25)-3-{5-[{3.5-dichloroisonicotinoyl}Jamino]pvyridin-2-yI}-2-{[(2-

30 {(methylsulfanyl)-3-oxaspirof3.5]non-1-en-1-yl)Jamino}propanoate




1 6 AUG 2005 WO 02/ 068393 PCTI GBO2100206 129 8.81 (2H, s), 8.72 (11 B AUSR0
8.04 (1 H d), 7.34 (1 H d), 4.96 (1 H nm, 3.35- 3.15 (2H, m, 1.11 (3H,
s), 0.96w@bhoa)es Mz (ES, 70V) 528 (M+). EXAVPLE 84 5 BedwiGB02/00206
(2S)-2-[(2-chl oro-4, 4-di met hyl - 3- oxo- 1- cycl obut enyl ) am nol - 3- { 5-

[ (3. 5-di chl oroi soni cotinoyl)am nol pyridin-2-yl}propanoate A solutionof NCS
(294nmg, 2.20mml) in dry DCM (1 On) was,ggdded to a solution of the
conpound of Exanple 80 (869ngy, 1.82mmol) In THE (10m ) at between -10 to
10with stirring for 1.5 hr. After 30 min the 10 solvent was evaporated in
vacuo and the smphmyecmundéu(ewlb)ywas fadolerelt dropeiseytq aistirea), icé-tRith 5odid DCV)
to give the title conpound as a ght yellow foam (786_ng, 84 % . 8H NWR
(d6 DVBO) 11. ﬁ@lt(tanofsgilmeshwzsukfrgjeH(TwL) 1 gRHIE2(mY) | Tiase wse(mam wWas 8.08

125 (31 (), (ampyStalio o Gufsin BigBhtor 457’ T fauids s sttty

EXAMPLE 85 stlrred solutlon of the compound of Example 71 (700m? 1 35mmol) in
cl obut enyl ) am nol-3-{5-f (3, 5-

2S)-2-f(2-chl o-l-c |

o 2 o b i M B G BOM (T o200 S8 BT The| laAotion s weskamd of
Ex | 84 (5 , h
NG B S o

mg, 70 % . 8H NVR (d6 DI\/BO) 11. 17(11H s) 9.94 (1 H, d), 8.83 (2H, s),
8.75 (1 H, s),%%ﬁgkg_g d, 7.35 (1 H d), 4.91 (1 H m, 3.37-3.16 (2H,
m, 1.12 (3H S=B% 733H,"s). mz (ES, 70V) 483 25 (MH) . EXAVPLE 86
Et hyl (2S) - 3- {gh{B. aph

met hyl - pyri di A~ -
i o@de safl© i ro -3-oxas iro[3.5]non-1-en- 1- lJamino}propanoate.

Sulphuryl chloride (218ulL) was added dropwise to a stirred ice-bath
“cooled solution of isopropyl disulphide (432uL) in THF (10ml). The ice
bath removed and the mixture stood for 35 min. 5ml of this solution was
added to a stirred solution of the compound of Example 71 (700mg,
15  1.35mmol) in THF (10mi) and DCM (10ml) and stirred at RT for 15 min.
The solvent removed and the residue was partitioned between Et,Q
(130ml) and saturated sodium bicarbonate (30ml). The phases were
separated and the organic layer was washed with brine (10ml), dried
(NapSQs) and evaporated in vacuo and the residue purified by
20 chromatography (silica, 2-3% EtOH/DCM) to give the title compound as a
o white foam. m/z (ES*, 70V) 591 (MH").

EXAMPLE 80

25 4-dimethyl-3-oxo-1-cyclobutenyl)amino}propanoate
To a solution of Intermediate 43 (792mg, 2.06mmol) in DCM (15ml) and
THF (S5ml) was added 2,2-dimethyl-1,3-cyclobutanedione (0.27g,
2.41mmol) with stirring for 24hr. After evaporation of the solvent the crude

product was purified by chromatography (silica, 4-8% EtOH/DCM) to give
30 the title compound as a white foam (926 mg, 93 %). 8H NMR (d° DMSO),
8.78 (2H, s), 8.68 (1H, s), 8.53 (1H, d), 7.30 (1H, d), 4.38 (1H, s), 4.33




PCT/ GRO2100206 AU6 2005 To a stirred solution of the conpound of Exqrmhm;ﬁﬁb
(126ng, 0.21mvol) in DWF (1m) was added i odonethane (14nL, 0.23mmD

After 18wbrsnésies sol vent was renoved in vacuo to give thecv:/r(mtelobmkl e
conmpound which was used wi thout further purification. mz (ES, 70V) 607.0
(M{1). 5 EXAMPLE 87 Ethyl

(2S)-3-{4-f(3,5-Di chl oroi soni cotinoyl) agbgol phenvl } - 2-f 2- (1-

met hyl - pi peri di n-3-yl)-3-o0xo0-spirof3.5lnon-1 -en-1 -yl am nol prooanoate The
conpound of Exanple 86 (127ng, 0.21 nmol) was dissolved in EEOH 1 C 10 (10m)
and hydr ogendti el o) et.1pl(aH, myn8 &i8e3il 0e(2H50my;) 1.48 (Sdbnt), 1 Odp@Hhtsy @ @ad 1

at nosphere hy, nfo . tal yst was renoved by evaporation in
vacuo to affdsgﬁgﬁéﬂzﬁ {ﬁé’ggﬁﬁaﬁgﬁﬁg‘?a yellow oil (129ng, 100% . SH NMWR
(dé DMSO 10.48 (1H, br s), 8.70 (2H, s), 7.59 (2H, d, J 8.1Hz), 7.30 (2H,
d J81Hz), 4.25 (1 H m, 4.22 (2H, q, J 15 4.0Hz), 3.23 (1 H m, 3.08
(1 H m, 1‘&&&@&_&% m, 1.26 (3H m. mz (ES, 70V) 613.2 (M),

EXAMPLE 8 t
o ohond | L& ¥ 80Relifak novu)%
pi peri di n- 3- yi5) :35%@%&9&&‘:5 n¥fo]pyiidin-2 ifteaci d The

conpound of anpl e rolysed in a simlar manner 0 the nethod of

Exanpl e 2. Trl%repaf@m&mm/d@ep@nmpoeﬂdw Bxagwie 8§0h(80QMmga 1 3$mmol):mrhm

vel 1 ow sol i a 5E3ah PR TR 8 Bl bEE ik %2 10N In yg UG
757 (2H 0. @gimiiisy ad’a e fard SHTHNIR (¢ BMSOhi oD 1r655398(§54 .

3.02 (1H, ™, 2.27 (3H, s), 1.70-1.30 (10H, m. mz (ES 70 5.1 (MH).
ExgnPLE 49 3d2H, s), 887 (1H, s), 8.20 (1H, d), 7.51 (1H, d), 519(1H m), 4.32 (2H, q),

g\’z*} Elt 2%: orzoéiécgjr?lc%tcb) mbﬁpmf%ﬂqgrd Ié?\f\i??prop ggpgl ' lék%g '1%3?@) !

556 (MH").

EXAMPLE 82
15 Ethyl (25)-2-[(2-bromo-4, 4-dimethyl-3-oxo-1-cyclobutenyl)aminol]-3-
{5-[(3.5-dichloroisonicotinoyllaminol-2-pyridinyl}propanoate

hydrochloride

The compound of Example 81 was dissolved in EtOAc (10ml) and HCI gas
bubbled through for a short time. The resulting white precipitate was
20 collected by filtration, washed with EtOAc the Et,O and dried to give the
o title compound as a white powder (252mg). SH NMR (d® DMSO) 11.30
(1H, s), 9.12 (1H, d), 8.81 (2H, s), 8.80 (1H, s), 8.10 (1H, d), 7.43 (1H, d),
5.04 (1H, m), 4.18 (2H, q), 3.30 (2H, m), 1.20 (3H, t), 1.12 (3H, s), 1.00
(3H, s). m/z (ES*, 70V) 592 (MH™).

25

EXAMPLE 83

ropanoic acid

3,5-dichloroisonicotinoyl)amino
The compound of Example 81 (200mg, 3.59mmol) was hydrolysed in a
30 similar manner to the method of Example 2 to give the title compound as a
white amc. shous solid (110 mg, 58 %). 8H NMR (d® DMSO), 8.96 (1H, d),




PCT/ GB02/ 002066 AUG 2005 A stirred solution of the conpound of ExhfpAUS 2008
(800ny, 1.54mmol) in THE (25nl), at it was treated in several portions with
N- chl or ovemiemiessasi de (226ng, 1.69nmmol). After 1h the crudemeBeibHrds Was
partitioned between EtQOAc (150nl) and brine (100m ). The organic |ayer was
renoved and 5 washed with a further 100m of brine and the organi c phase
dried (MySO4), filtered and concentrated,4 n vacuo. Chromatography (Si Q2
50% Et OAc: hexanes) gave the title corrpound as a white powder (625ng,
1.13mol, 67% . SH (DVSO d6, 390K) 10.39 (1 H, br s), 8.69 (2H, s), 8.39

(1H, d, J 8.8i&B] (ZH5T),(®F2 (EH, ST, BDA oM, d) 788 (VHEZY), 498J1H] H),n3.354. 24 C°

1002, 0, 3% Jo B8P Tkl () Ao o, By e, 160 sy, 1 993
(3H, t, J 7.1 Hz). mz (ES+ 70V) 554 (MH). EXAMPLE 90 15

(2S)-2-f(2-Chl oro- 3-oxo- 7- oxa- spi rof 3. 51non-1| - en- 1- Yl ) am nol - 3- {4-
[ (3, 5-di chl or &XAMPLdE BAoyl ) - am nol phenyi | propanoi ¢ aci d Hydrol ysis of the

compound of Exagg] £ 8002 e M TR b OB Rl .

(412115, 0. 797da 5BBhiorSHAMMEAEINaRAAE Lo HiA0-dipkd hhoale B 65”'('2H s),
8.30 (1 H, br’s

Hz), 4.63 (1H,
M), 3.80-3.73A spiutiopef NG (294mg( 2/20rnol)dn Zky DCM (1@um!) was ez'lded to a-lg)

3.07 (1 H dd, 9 H

T a0 137 (1 HOMP B e cediboydy ) bxifg o Teorbapperifol jn" THE
S)-Ethyl -2-f (R0f) hP'betweer0-18pitho1 dRvithlebaing farnt.s hyl Asey igoImer fdes (3,
5 di ch loro-isonicoti noel)-am nol-phenyll|propanoate Was prepared

-di ng1P0 SEvaRbt was ofvERQMRE §Y VAGkR t Re@dcdhpourfsidug  pusifipde bas
'Eﬁe ti t I é gérrpoun%? @a%ﬁ%'@éﬁf Z?E%%Bem%ge thé(@%%ﬁ% I ve
390K) 10.40 (light yshow oaffi (786.mg,) 84 86)1B|-vaw2(d?6[8l91$b)1$2 18 (1H, s), 9.02

(1H, d), 8.83 (2H, s), 8.75 (1H, s), 8.08 (1H, d), 7.37 (1H, d), 4.99 (1H, m),
4,20 (2H, q), 3.40-3.21 (2H, m), 1.22 (3H, t), 1.13 (38H, s), 1.01 (3H, s). m/z
15 (ES*, 70V) 511 (MH").

EXAMPLE 85

2-chioro-4.,4-dimethyi-3-oxo-1-cyclobutenvllamino

dichloroisonicotinovl)amino]pvrid_in-z-vl}propanoic acid

20 The compound of Example 84 (560mg, 1.09mmoi) was hydrolysed in a

o . similar manner to the method of Example 2 to give the title compound as
an off-white powder (370 mg, 70 %). 8H NMR (d® DMSO) 11.17 (1H, s),

9.94 (1H, d), 8.83 (2H, s), 8.75 (1H, s), 8.06 (1H, d), 7.35 (1H, d), 4.91

(1H, m), 3.37-3.16 (2H, m), 1.12 (3H, s), 0.97 (3H, s). m/z (ES*, 70V) 483

25 (MHY.
EXAMPLE 86
Ethyl - (2S5)-3-{4-[(3,5-Dichloroisonicotinoyllaminolphenyl}-2-[2-(1-

methyl-pyridin-3-yl)-3-oxo-spirof3.5lnon-1-en-1-ylaminol-propanoate
30 iodide salt




PCTt s02/01rzob 16 AUG 2005 (1 H, s br), 7.57 (2H, s br), 7.29 (2H, d, J
8.3Hz), 4.68 (1 H mM, 4.24 (2H, g, J 7.1 Hz), 3.28 (1H dd, J5'§5(;§|-4\U52005
14. 3Hz) ’wéoé d3H dd, J 9.1, 14.3Hz), 1.82- 1.52 (12H WO g
7.1 He). ESH  70V) 566.0 (M4). 5 EXAVPLE 92 P daitio

(2S) - 2f(2 ChIoroBoxo spirof 3. 61dec-1 -en-1 yI)amnoI 3-(4-f (3, 5-

di chl or oi soni coti noyl ) am nol phenvl } - propan0| c acid Hydrolysis of the
conmpound of Exanple 91 (600ngy, 1. 07mm|) 3 | ithium hydroxi de (80ng,

1. 7mol ), according to the nethod of Exanpl e 10 2, gave the title conpound
(512ng, 0.95npd a §#18d s%tnb%%g%n?&ﬂmd éf)E%n{ 8450426 70(22|'fh 7.52
(2H, m, 7.25 (2H d. i v/ 3[9""ﬂ g - m?’

14. 0Hz), 3. 13n(QMﬁ (mn wasadoiedledem)hame 9‘81me4@ 23(11@'9!) ﬂ;fterﬁﬁzhrsaﬁe 70V)

ES? etO r gg/‘;r ) 5. %ﬁg%nfgﬂégerggﬁ%sﬂ g@}é{c}/ {gugw?‘}he HhaE ! co%ngg&m{? Wivdn was

- enVl am nol - 3pdett WitRobt fktbbl pudiceion. APE (ESY| T@W) 807 -0 gmelh)yl } propanoate A
stirred soI ution of the conpound of Exanple 5 (1.03g, 16nmol) in 20 THE

(50mM ) at rt was treated with a slurry of 1-methyl-1Htetrazol-5-

yl sul f anyl ghp@ g0y, 2.4mmol) in DCM (2ml). After 30min the crude

reaction vvas bet ween Et OAc (150m ) and saturated aqueous sodium

hydrogen car betrgiie _sol (@6)-3n{4c[[9BrD)chiFhsisonticatino phasdnuhshe iy pravipd 1 -was hed
with brine (100n1) dr| ec_i SO4) and concentrat ed I N 25 .vacuo.
Chr onmat ogr ap lex : : :

1.12 1.89 - . d, J
(2 6Hz§J 8. 67@'%4“%@""7‘13? %’%ﬁgﬁ% “?g'@')é%@"gwﬁég'ss "%% 'ﬂg%‘dhs 06 (1
H, g : 41!ng((21?rr;|3!;]9an(il71 midH;ge,naﬂed)SogﬂH plalinut 2diokideH, (3BmMg) &t S;OOmgOZTz)ZO
3. 1H .
(3H, g) m z PEREABR e('ﬁ Wd}%’ﬁeﬁdéé 8 \@Vézﬂd@ﬁéé'ﬁ was
PCT/ GB02/ 0020@mcd by evaporatuon in vacuo to afford the title compound as a yellow

oil (129mg, 100%). H NMR (d® DMSO) 10.48 (1H, br s), 8.70 (2H, s),
7.59 (2H, d, J 8.1Hz), 7.30 (2H, d, J B.1Hz), 4.25 (1H, m), 4.22 (2H, q, J

15  4.0Hz), 3.23 (1H, m), 3.08 (1H, m), 1.70-1.50 (22H, m), 1.26 (3H, m). m/z
(ES*, 70V) 613.2 (MH").

EXAMPLE 88

20 piperidin-3-vl)-3-oxo0-spiro]3.5]non-1-en-1-ylaminolpropanoic acid

o The compound of Example 87 was hydrolysed in a similar manner to the
method of Example 2. The product was purified by passage through a
short column (RP-18-silica; 5% aqueous acetonitrile) to give the title
compound as a yellow solid (52%). 8H NMR (d® DMSOQ) 10.47 (1H, br s),

25 8.70 (2H, s), 7.57 (2H, d, J 7.7Hz), 7.27 (2H, d, J 7.7Hz), 4.13 (1H, m),
3.19 (1H, m), 3.02 (1H, m), 2.27 (3H, s), 1.70-1.30 (10H, m). m/z (ES™,
70V) 585.1 (MH").

EXAMPLE 89

30

{4-[(3,5-dichloroisonicotinoyl)aminojphenyllpropanoate




EXAMPLE 94 (2S)-2-14, 4-Di net hyl - 2- (1- net hyl -

Htetrazol - 5-yl sul f anyl ) - 3- oxo- 1 6 AUG 2005
cycl obutw-oenysdzam nol - 3- { 4- 1( 3, 5- di chl or oi soni cot i noyl ) anPaalGBo2/00206
phenyl ) propanoi c acid 5 Hydrol ysis of the conpound of Exanple 93 (640ny,
1.08mmol) with [|ithium hydroxide (80ng, 1.7mmol), according to the nethod
of Exanple 2, gave the title conpound (517ng, 0.92npl, 85%. SH (DMSO d6,
390K) 10.41 (1H, s), 9.35 (1H, d, J 2.6Hz), 8.67 (2H, s), 7.51 (2H, d, J
5.9Hz), 7.22 (2H, d, J 7.5Hz), 4.93 (1H, m, 3.97 (3H, s), 3.26 (1H dd, J
5.5, 4 10 14. Rhﬂl}r,ecﬁs&letibd dfi.thddordpdurd ol £x2hmle 3B BOArBGL 154mrholGn( 3H,
s). mz (ES+, V)s 562.0 (W@EXANPLEQS . . s

(2S) - Et hyl - 2 T'('E (25ml}, gt shwas teated g1 payeral perigns with, fhchlore gugcinimide

-yl )am nol - i ggéﬂbgh}xﬁéphﬁ%b%h@%b&%ﬂ waswsﬁmbh araeen' ©

Pr epar ed fro Iat e ree base o

| nt er nedi at e Et'Dl@Q ((DBG@J Endrbﬂ:ﬂ@ (N”Gmﬁ Jihei D@ammrimeaf wastieenavedpandd of

Eéoa/()npl ng to glr\]/(?eg)t0 t] t}f CO”?8QI')D? @sgm%g'ﬂtnﬁ fne 7or§?f1712r|1%sedjdngé ]
8. 2HZ) 6. 96 %@O%} fnﬂel%dzéﬁd cofc@ltrtbdtn wicuoAChibrhdtddia Hy%Slbc?*@O%‘l 01 C
(1 H, 3.06 (1 H dd, J 4.5, 14. ‘TR dd, J

14.1, sz) E@ﬂ@haxauses)zgévmthez tBsB _OrBpoyRH asTh, Mvt@QpM@l@r((ﬁlSm@
1.86-1.81(1H m, 1.16 (3H t, 1Hz). mz (ES+, \g 565.9 (MHf). 25
EXAMPLE 96 1. 13mmol 67%). 6H (DMSO d6 39 K) 10.39 (1H br s), 8.69 (2H s) 8.39

§|2)S?amEL2]y' 321 S BB 775l o B sl I AR Ay 4 78 R B 424

i on10f t(2el, @pgpmﬁd)Qa‘asmrrpl(w%)(amszqzlzﬂmpb)m (11Ff|'Ed Jsfsﬂ) at
02 S treat ed IOI’]WI se V\Q bro suc m de&LSl 85ml ).
After 10nin th‘b c?106h1\?§ 2B’Errﬁ)’tﬂ H‘)Et1 1‘?2(6@)#1 Fankd27
saturated ag@%(ssﬁgggw ﬁgr(ﬁggnftﬁf)b%'ﬂﬁ@f?l ution 1 6 AU6 2005 WO

021068393 P

EXAMPLE 90

[(3,5-dichloroisonicotinoyl}-aminolphenyl}propanoic acid

Hydrolysis of the compound of Example 89 (525mg, 0.95mmol) with
lithium hydroxide (80mg, 1.7mmol), according to the method of Example
2, gave the title compound (412mg, 0.79mol, 83%). 8H (DMSO d&, 390K)
20 10.40 (1H, s), 8.68 (2H, s), 8.30 (1H, brs), 7.55 (2H, d, J 5.8Hz), 7.27 (2H,
o . d, J 5.8Hz), 4.63 (1H, m), 3.80-3.73 (2H, m), 3.69-3.61 (2H, m), 3.26 (1H,
dd, J 4.9, 14.1Hz), 3.07 (1H, dd, J 9.1, 14.1Hz), 1.97-1.90 (2H, m), 1.51-
1.48 (1H, m), 1.40-1.37 (1H, m). m/z (ES*, 70V) 524.0 (MH).

25 EXAMPLE 91
(2S)-Ethyl-2-][{2-Chloro-3-oxo-spiro]3.6ldec-1-en-1-yl)Jaminol-3-{4-

{(3,5-dichloro-isonicotinoyl)-amino]-phenyl}propanoate

Was prepared according to the method of Example 89 from the compound

of Example 45 (800mg, 1.51mmol) and N-chloro succinimide (222mg,
30 1.66mmol) to give the title compound as a white powder (625mg,

1.11mmol, 74%). 8H (DMSO d6, 390K) 10.40 (1H, s), 8.70 (2H, s), 8.11




(50nl), the organic phase renoved, dried (MgSO4) and concentrated in vacuo.
Chr omat ogr aphy (Si @2, 50% Et OAc: hexanes) gave the title conpound as 8 Vt‘i(ﬂ b!ﬁ
powder (wdldz/ov83930. 64mol, 83% . SH (DWVSO d6, 390K) 10. 43p¢11¢tj;;0§/){,w¢9 0& 12
d, J 8.4Hz), 8.69 (2H, s), 7.58 (2H, d, J 5 6.8Hz), 7.28 (2H, d, J 6.8Hz),
4.85 (1 H m, 4.23 (2H, q, j 7.1 Hz), 3.37- 3. 25 (3H, m overl apping),
3.13-3.03 (3H, m overlapping), 2.56-2. 4 , 2.09-1.89 (2H, m, 1.27
(3H, t, J 7.1 Hz). mz (ES+, 70V) 645.9 ?‘?VI—H) EXAIVPLE 97 10
(2S)-2-f(2-Bronmp-3, 7, 7-tri oxo- 7A6-t hi a- spi rof 3. 51non-1| -en-1 -yl )am nol -
3-f4-1(3, 5-di(¢hH| emw), s;osmmlg@y) )7am prbemB JHD, dlﬁﬁlall-t ray,i 424 KigHr ¢f ysi s of

t he conmpound of Exanple 96 (410 3mm:3) W th »Iej |umh droxi de (31 ng,
0. 7mmol ), é&d%?@&ﬂé’ rﬁ’é’c&gg%f“‘@!éﬁp el 2 fIHdded Ehb 14 Hé)-cb ound
371ng, 0.60 S O, d K 1 35 (1H, d, J
(2. 6Hzrr?, 8. 69%%34(‘95'{&"‘) ?39?55 731?‘@8 }Hé ?Eég g‘%"t %&3 Od()“"j%a 7H§) 4.70
(1H, rr), 3.37-3.25 (5H, m, 305(1H dd, J54 13.3Hz), 2.3 (2H, m, 2.02
(1H, , 1. 92)&AH m. mz (ES+ 70V) 617.8 (MH) 20 EXAMPLE 98 -

(29) - Et hy$ - ZQMhyI 2-(1-methyl -1 Himidazol - 2-yl sul fanyl ) - 3- oxo-
cVd obut -1 - , 4 3 5 ' "o.i. 3.

noyl)amnolp ; 2 & FS e 488 "ﬂfh'—e{fi@-éprpleSHOg
2.1 mol ) anddlcﬁﬁirbl’éomaﬁtlﬁoﬂ)hmlﬁé@ ﬁyl}figiégéﬁaid aéiy oride (340ny,
23mm|) in~a sim manner € cofmpoun anple 93 to give title
conpound as &lyinolysispoivtbe cempoggd of 'Bfﬂfﬁﬂ)'e 839460%&sng) 1(.ORmBmalp, wil®0oK)
é"sﬁ;‘)(l?“zsﬁw Akt (@ymo.1 SyiBl: o @92!{61'?%_&93“%5  Freleld 5 1
3, Tyl 2igagh nd e foogng T Bheri) 897, ot foZsedy 30,

26" AUG 2005 10217 (84, &, .67 (2H. b1)7,5 (B F9H7 25 (210, Gy EEBIZE A4 TH, ESr.
70V) 5900 ) 322 (1H, dd, J 5.2, 14.0Hz), 3.13 (1H, dd, J 8.0, 13.9Hz), 1.98-1.41

(12H, m). m/z (ES+, 70V) 536.0 (MH+).

15 EXAMPLE 93
(2S)-Ethyl-2-[4,4-dimethyl-2-(1-methyl-1H-tetrazol-5-yisulfanyl)-3-oxo-
cyclobut-1-enylamino]-3-{4-[(3.5-dichloroisonicotinoyl}amino]-

phenyl}propanoate

A stirred solution of the compound of Exampie 5 (1.03g, 2.16mmol) in

20 THF (50ml) at rt, was treated with a slurry of 1-methyl-1H-tetrazot-5-

c yisulfanyl chloride (360mg, 2.4mmol) in DCM (2ml). After 30min the crude
reaction was partitioned between EtOAc (150ml) and saturated aqueous

sodium hydrogen carbonate solution (100ml). The organic phase was

removed, washed with brine (100ml), dried {(MgSQ,) and concentrated in

25 vacuo. Chromatography (SiO2: EtOAc) gave the title compound as a white

powder {1.12g, 1.89mmol, 88%). 6H {DMSO db, 390K) 10.40 (1H, s), 9.08
(1H, d, d 2.6Hz), 8.67 (2H, s), 7.55 (2H, d, J 6.2Hz), 7.24 (2H, d, J 6.2Hz),
5.06 (1H, m), 4.17 (2H, q, J 7.1Hz), 4.05 (3H, s), 3.27 (1H, dd, J 5.5,
14.2Hz), 3.12 (1H, dd, J 8.9, 14.2Hz), 1.23 (3H, s), 1.22 (3H, t, J 7.1HzZ),

30  1.20 (3H, s). m/z (ES+,70V) 590.0 (MH+).



(MH) EXAWMPLE 99 5 (2S)-2-14, 4-Di net hyl - 2- (1- et hyl -

H i m dazol - 2-yl | sul fanyl) - 3- oxo- 1 6 AUG 2005
cycl obut wly @aksai nol - 3-{4-f (3, 5-di chl or oi soni coti noyl ) - a¥cTatB02/00206

phenyl } - propanoi ¢ acid Hydrol ysis of the conpound of Exanple 98 (760ny,
1.29mol) with [|ithium hydroxide (100ng, 2.2mmmol), according to the nethod
of Exanple C 10 2, gave the title corrpog&g (412rrg 0. 74nol, 57% . SH (DVSO
d6, 390K) 10.83 (1H, s), 9.11 (1H, d, J .79 (2H, s), 7.51 (2H, d, J
8.5Hz), 7.23 (2H, d, J 8.5Hz), 7.21 (1H, d. J1.1 Hz), 6.90 (1H, d, J 1.1
Hz), 5.38 (llﬁx;QMPLEE 63 (3H, s) 3.25 (1H, dd, J 5.2, 14.2Hz), 3.05 (1H,

dd, J 8.9, 14, 7Hz), I.07 (3H , 0 s) m z 70\/) 562.0 (MH).
15 EXAMPLE 10628p2 jmebtayls iyl : 9 ayi)3

i nol -3-{4-[(3, ' ) O] ' ik RO &3] V- 2 eAsqutlon
of the conpoure cyicimoz D= —SGr1o messon' s reagent
[ 2, 4-Dbis(4-ne hhoﬂg acid 4- d| t h| adl phosphet ane 2, 4-di sul phide) (561

ng, 1.38mmmol) 0 uen was heated to 809 for 24h. The crude
reaction wWas tl-lwlmolyatSt pf itapeecrmpeundenfl Example 19D P 0me HABRMEDOBAT) . The

‘érgggﬂhf 08?§E§§”@§m( e A R A °'f2§*¥aqﬁ#'%omer
g_ QHZ;":J, 8 75 (ﬁggabe tRE ‘e c%'ﬁwémmmgg@lébnﬁ) @ﬁbgl&ﬂé@}ws 3(9“61’%) s (1

H o s), 4.37 (0.4 (hy, s).9185 (2H, dgJ 2.6H2), 815)7(231 250 752K ad, J 3.96iz),

W 101 (an 22 @Y. 9 730, 45T e, 9GS 3B 1o 4 5% Al
20g% VO g/ 0G3343,PSUSHW/ R 2% o1 38 FHHMUF 3L s), 1.10 (3H, 5). mv/z (ESH,

70V) 562.0 (MH*).

EXAMPLE 95
(2S)-Ethyl-2-(3,7.7-trioxo-7A°-thia-spiro[3.5]non-1-en-1 -ylJamino]-3-{4-

15 [(3.5-dichloroisonicotinoyllamino]phenyl}-propanoate

Prepared from Intermediate 45 (1.1g, 5.4mmol) and the free base of
Intermediate 27 (2.08mg, 5.5mmol), in a simitar manner to the compound
of Example 11 to give the title compound as a white powder (712mg,
1.25mmo}, 23%). 8H (CDCI3, 300K) 8.51 (1H, s), 8.33 (2H, s), 7.37 (2H, d,
20 J 8.2Hz), 6.96 (2H, d, J B.2Hz), 4.25 (1H, s), 4.10 (2H q, J 7.1Hz), 4.01
O (1H, m), 3.40-3.33 {2H, m), 3.06 (1H, dd, J 4.5, 14.2Hz), 2.90 (1H, dd, J
14.1, 8.0Hz), 2.79-2.75 (2H, m), 2.38-2.31 (2H, m), 1.99-1.96 (1H, m),
1.86-1.81 (1H, m), 1.16 (3H, t, J 7.1Hz). m/z (ES+, 70V) 565.9 (MH+).

25 EXAMPLE 96

A solution of the compound of Example 95 (435mg, 0.77mmol) in THF
(18ml) at 02 was treated portionwise with N-bromo succinimide (151mg,
30 0.85mmol). After 10min the reaction was partitioned between EtOAcC
(100mi) and saturated agueous sodium hydrogencarbonate solution



(2S)-2-f(3-Thioxo-spiro f3.Slnon-1 -en-1 -yi)ami nol-3-{4-f(3,5- 1 6 AUG 200
di cl oroi soni coti noyl ) am nol phenyl } - propanoi ¢ acid Hydrol ysis of the conpound:
of Exanpve 020683¢840ny, 0.66nmol) with 5 [ithium hydroxi deC{/sBegoo®s67mol ),
according to the nethod of Exanple 2, gave the title compound (287ny,
0.57nmol, 86% . SH (DMSO d6, 390K) 10.84 (1H, s), 8.87 (1H, d, J 8.8Hz),
8.77 (2H, s), 7.54 (2H, d, J 8.3Hz), 7.434 (2H, d, J 8.3Hz), 5.45 (1 H, s),
4.23 (1H, m, 3.21 (1H, dd, J 4.4, 13.9Hz), 3.00 (1 H dd, J 9.9, 13.9Hz),
1.96-1.87 (2H, m, 1.67-1.41 (84 C10 m. mz (ES+, 70V) 562.0 (MH).
EXAMPLE 102 ((38mip- thesorganic phase Jemayed. [driegh(VMgSHls) amdneancentratéd 3n5-

5. hyar owy- spi VU8 4 QLIMSRBRAE (303508 T Dad e BaPRa e ot ng 1o
and the 1o SHIBOGATRL 2 Wik Bbuflor ta) K79 0685y Borg Bl (ipS0 G e

stirred at rt39gK) 4613 (i, 01900 [(¢H, dier 8.4H€2Jp8eBY i(2HY aF,UNSBN@H,he, pesi due
chr omat ographed (Si O2; Ft OAc) . 20 to give t'ge title cogpou’gd as a white solid
(1.03g, 2505rk8H2).8648. (264 d.(i:@@@’,-)'%oﬁ)‘k)ﬁ 9, @23 (26Y 9, d 41HgxB-39y, 7.51

2H, d, J 8. , J ) 8 ; 1 I 1H,
g) 421 (3H,53%Es(c3uhr' g’gi' éﬁ'apﬁ%)' ?ﬁfb‘?a’ (53*'5'.%3, gagg;g@) %5@?‘??%&%8, 3
5.8, 14.0Hz) ,m ,-27.6911.6@(2él419h’?, 1197, (3H,27J (A HE). n/zEB+]170%) 645192(1Mﬁ5r., 70V)
502.0 (MH+). 25 EXAVPLE 103 (2S)-2-f(3-0Oxo-spirof3.4loct-1 -en-1 -yl)ami
nol - 3-{4-1(3,5- dichloroisonicotinoyl)am nol -phenyl } propanoi c acid

Hydr ol ysi s of kn 9und of Exanple 102 (150ng, 0.30mmol) with 30 lithium
hydr oxi de (3&%@%&@), according to the nmethod of Exanple - 2, gave the

ti compoung SY)IALATE rdin8 BV 7-trichs-7) SthiaDbEiro i 5 R e MRVIRIARTBR3 13
P 602100206 16 AUG 2005 :

3-{4-[(3,5-dichloroisonicotinoyl}amino]phenyl}-propanoic acid
Hydrolysis of the compound of Example 96 (410mg, 0.63mmol) with

)

lithium hydroxide (31mg, 0.7mmol), according to the method of Example

2, gave the title compound (371mg, 0.60mol, 95%). 8H (DMSO db, 390K)
15 10.41 (1H, s), 9.35 (1H, d, J 2.6Hz), 8.69 (2H, s), 7.55 (2H, d, J 6.7Hz),
7.27 (2H, d, 4 6.7Hz), 4.70 (1H, m), 3.37-3.25 (5H, m), 3.05 (1H, dd, J 5.4,

13.3Hz), 2.3 (2H, m), 2.02 (1H, m), 1.92 (1H, m). m/z (ES*, 70V) 617.8
(MH*).

20 EXAMPLE 98
O - (28)-Ethyl-2-]4.4-dimethyl-2-{1-methyl-1H-imidazol-2-ylsulfanyl)-3-oxo-
cyclobut-1-enviamino}-3-{4-{(3.5-

dichloroisonicotinoyl)amino]phenyl}-propanoate

Prepared from the compound of Example 5 {(1.0g, 2.1mmo!) and 1-methyl-
25 1H-imidazol-2-yisulfenyl chioride (340mg, 2.3mmol), in a similar manner to
the compound of Example 93 to give title compound as a white powder
(1.03g, 1.75mmol, 83%). 8H (DMSO db, 390K) 10.84 (1H, s), 9.19 (1H, d,
J 9.0Hz), 8.79 (2H, s), 7.53 (2H, d, J 8.5Hz), 7.23 (2H, d, J 8.5Hz), 7.21
(1H, d, J 1.1Hz), 6.88 (1H, d, J 1.1Hz), 5.46 (1H, m), 4.16 (2H, q, J 7.1Hz),
30 3.62 (3H, s), 3.26 (1H, dd, J 5.2, 14.2Hz), 3.06 (1H, dd, J 8.9, 14.2Hz),




13.08 (1 H, s), 10.87 (1 H, s), 879 (2H, s), 839 (1 H d, J 8.5Hz), 7.57
(2H, d, J 8.2Hz), 7.26 (2H, d, J 8.2Hz), 4.39 (1H, s), 4.14 (1H m 3AL§§005
(1H, dd,wolb246839313.8Hz), 2.98 (1H, dd, J 9.4, 13.8Hz), 1Pé‘3/(;1;05/802(0&3)|g

mz (ES+, 70V) 473.9 (M#). 5 EXAMPLE104

(2S) - Et hyl -2-((2-chl oro-3-o0xo-spiro[ 3. 4]oct-1-en-1-yl)am nol -3-(4-f(3, 5-

di chl or oi soni coti noyl ) am no] phenyl } - prop%goat e Prepared fromthe conpound
of Exanple 102 (1.25g, 2.49 mml) and N C 10 chloro succini m de (333ng,

2. 7mol ), according to the nethod of Exanple 61, to give the title conpound

wh 43 1 4 K H s),
5768 (oH o) MRG0T, e TR (BRI, 7, [N 4B/ BP0 700 Tedat 3l
m, 421(2H(MH+51 71Hz) 3.26 (1 H. dd, J 5.3, 14.1 Hz), 3.11 (1 H, dd,

J 9.0, 14.1 Hz), 1.98- 15 1.58 (1 OH, m, 1.23 (3H, t, J 7.1 Hz). rn/z (ES+,
70V) 535.9 (MH). EXANPLE 105 (2S)-2-[(2-Chloro-3-o0xo-spiro[3.4]oct-1

-en-1-yl)amn
di chl oro- pyri kA:iIII{’ﬂE onyI ) am no] phenyl ) - propanoi ¢ aci d-20 Hydrol ysis of
t he conpouhd (HS)E24MA!Biniéthy(-2-(10netRyIOOIMidazaithyilsutfahyipFgdooxi de

(100nmg, 2.2mmmol), according to the net hod of Exanp]e 2, gave the title
conpound (9768¥ I enylaming1-3<4-[{3bedichh oti ul..l.l neyj- s), 8.69
(2H, s), 8.26,f az Akt d. J 6.2Hz), 7.28 (2H, d, J 6.2Hz), 4.61

(1H m, 3.2 F 14.1 Hz), 3.08 (1 H dd, J 9. 1, 25 14.1
Hz), 1.92- 1. 6Blylidlysis oF. thel ToffpBund? @Y) EXaap OBH(TE0REAMRESIAS) (th

ﬁ? chl of of soni BB GYAIANAE HIRG # PPEfcrEaraode hedBHiacR! Brams
o GN b o 2By i e fabBfund 4338, b7 gl 5770R s o8 epkEGos
10.83 (1H, s), 9.1 (1H, d, J 9:.0Hz), 8.79 (2H, s), 7.51 (2H, d, J 8.5Hz),
7.23 (2H, d, J 8.5Hz), 7.21 (1H, d, J 1.1Hz), 6.90 (1H, d, J 1.1Hz), 5.38
(1H, m), 3.63 (3H, s), 3.25 (1H, dd, J 5.2, 14.2Hz), 3.05 (1H, dd, J 8.9,
14.2Hz), 1.07 (3H, s), 0.96 (3H, s). m/z (ES+, 70V) 562.0 (MH*).
15
EXAMPLE 100
(2S)-Ethyl-2-{(3-thioxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4-{(3,5-

dichloroisonicotinoyllaminol-phenvlipropanoate

A solution of the compound of Example 27 (700mg, 1.36mmol) and

20 Lawesson's reagent [2,4-bis(4-meth6xyphehyl)—1,2,3,4-
c dithiadiphosphetane 2,4-disulphide} (561mg, 1.38mmol) in toluene (25mil)
was heated to 80° for 24h. The crude reaction was then partitioned
between EtOAc (100ml) and brine (100mi). The organic phase was
separated, dried (MgSO4) and concentrated in vacuo. Chromatography

25 (SiO,, EtOAc) gave the title compound as a yeliow powder (621mg,
1.17mmol, 86%). 8H (DMSO df, 390K) 10.84 (1H, s), 8.96 (1H, d, J
8.9Hz), 8.78 (2H, s), 7.56 (2H, d, J 7.9Hz), 7.25 (2H, d, J 7.9Hz), 5.48 (1H,

s), 4.37 (1H, m), 4.18 (2H, q, J 7.1Hz), 3.20 (1H, dd, J 4.9, 13.9Hz), 3.04

(1H, dd, J 9.9, 13.9Hz), 1.96-1.87 (2H, m), 1.683-1.42 (8H, m), 1.21 (3H, t,

30 J7.1Hz). m/z (ES+, 70V) 532.0 534.0 (MH*).




PCT/ GB02/ 00206 After 30m n the reaction was diluted with Et OAc (logm,ﬁ 0
washed with saturated aqueous sodi um hydrogencar bonate sol ution ( 5’ ?aplsd
the or gaminogsdmse separated, dried (MgSO4) and concentr aP€DGB0O2WRG4I0.

Chr omat ogr aphy (Si 2, Et OAc) gave the title conmpound as a white 5 powder
(1.27g, 2.18mml, 87% . SH (DWVSO d6, 390K) 10.43 (1 H, s), 8.69 (2H, s),
8.42 (1 H d, J 8.9Hz), 7.58 (2H, d, J G3gHz), 7.29 (2H, d, J 6.7Hz), 4.77
(1H, s), 4.22 (2H, q, J 7.1 Hz), 3.26 (1H dd, J 5.4, 14.1 Hz), 3.12 (1H,
dd, J 9.0, 14.1Hz), 1.98-1.62 (8H, m, 125(3H t, J 7.1Hz). nmlz (ES+,
70\/) 582.0 (IE-)EIAMPG:ELG)OEXAIVPLE 107 (2S)-2-f(2-Brono-3-o0xo-spirof3.4loct-1

-en-1 -yl)a olchlor0|son | phenyl } - propanoi c
aci d Hydrol yé?-é] 43 % { %

i t hi um hydr gy ey e Sk 98ah8id heiget hod of Example 2,
gavethet.t.e@gﬂ%’(}ﬂ ga%"? m'l‘ hig 4 O d6, 390K) 10.39 (1

T’ 88)2H28 62 Hdrolgsis 8f 1Iﬁ?e(c,‘bnrrpomd)ro)f E)?arﬁple( 2I|90 340mg, m—ﬂamrﬁoi)z&,(fgg Jd’
7 E% ihide oystrkige B 67 mitiol) EsSordig to dag %émqigf Esamblepl &

2
ﬁ"? éns)l 01 "2, gid thé dbTortlodind @edmi o Baindi; 8a%5088 BilisEeb, So0R) " ©

noi phenyl }prqpaamenq é) &B)Bmt(mn dOfJ 8l3e1,_<yoamuml-| oé) Exsm.b_al 47 S &.3Pm)
1.94mmol ) in_THE 3 it tre hasolutlon of
net hanesul f edy?4 (%HL&HJ}I@ W)D@\ﬁfeﬂwgﬁi 412301/}H(m)ep%2éd(1&bc@ﬁ.dﬂrﬂg4to t he

met hod of Stijhl ? AT 0 ter

20m n the ree!cl?fgl}_({) 3&5 (gHI ?béaévmgtﬂlslzgﬁﬁt%@%g}gg @ﬁdm ghsegqvéh(u sat ur at ed

aq us $odi W piry Egger;rge gggqumﬁeﬂ ution (50nl). The organi c phase was
rated, 30 drie ?, filtered and concentrated in vacuo.

Chromat ography (S 60% Et CAc: hexanes) gave the title conpound as a V\/m te
powder (1. 03gxaAmpLE 102

{25)-2-[(3-0x0-spirof3.4]oct-1-en-1-yl}aminol-3-{4-[{3.5-

dichloroisonicotinoyl)aminolphenyl}-propanoate
15 A solution of 3-hydroxy-spiro[3.4Joct-2-en-1-one (330mg, 2.39mmol)

25mol ) with 15

[prepared according to the method of Wasserman, H.H. et al J. Org.

Chem, 38, 1451-1455, (1973)] and the free base of Intermediate 27

(911mg, 2.39mmol), in DCM (5mi), was stirred at rt for 48h. The volatiles

- were removed in vacuo and the residue chromatographed (SiO»; EtOAc)

20 to give the titie compound as a white solid (1.03g, 2.05mmol, 86%). dH

o (CDClg, 300K) 8.97 (1H, s), 8.41 (2H, s), 7.51 (2H, d, J 8.5Hz), 7.01 (2H,
d, Jd 8.5Hz), 589 (1H, d, J 7.5Hz), 4.39 (1H, s), 4.21 (3H, obscured m),

3.15 (1H, dd, 4 5.3, 14.0Hz), 3.03 (1H, dd, J 5.8, 14.0Hz), 1.74-1.49 (10H,

m), 1.27 (3H, t, J 7.1Hz). m/z (ES*, 70V) 502.0 (MH+).

25
EXAMPLE 103

dichloroisonicotinoyllamino}-phenyllpropanoic acid

Hydrolysis of the compound of Example 102 (150mg, 0.30mmol) with
30 lithium hydroxide (30mg, 0.67mmol), according to the method of Example

2, gave the title compound (112mg, 0.23mol, 79%). 8H (DMSO db, 390K)




1 6 AUG 2005 WD 02/ 068393 PCT/ GB02100206 139 1.83mmmol, 94% . SH (DMSO d6,
390K) 10.86 (1 H, s), 8.78 (2H, s), 8.70 (1H, d, J 9.2Hz), 7.57 (2H131 UG; 05
8.4Hz), W@6sd¥93 d, J 8.4Hz), 5.11 (1 H n), 4.18 (2H, gcichezwobEe é %9
(1 H dd, J 4.6, 13.9Hz), 3.00 (1 H, dd, J 9.8, 13.9Hz), 1.93 (3H, s),
1.66-1.33 (10H, m), 1.21 (3H, t, J 7.1J-1z) . mz (ES+, 5 70V) 562.1 (MH).
EXAMPLE 109 (2 137

S) - 2-f (2- Met hyl sul f anyl - 3- oxo-spi rof 3. 51non- 1-en-1| -yl )am nol -3-{4- /~

[ (3, 5-di chl oroi soni coti noyl)am no] phenyl }-propanoic acid C. 10 Hydrol ysis of
t he conpound dB. (B(@‘rﬁbls) 1087 G0Ny, 87NE@H)) 8184 {1 H | d thBLEHZ)Y Arsw(2le,
(100ny, 2.2mmul) ng to,t of he title
conpound as a%,qgﬁ \Zd%‘i"?% %2%578%1FFX§?1%(§% (&/édéﬂ@“:%@@w

10. 84 (1H, s)y 37771'3@!#2) 31988(144 ééHJ J1333ﬁ'z'¥)1 7371 %é gﬂiﬂ Phg Wf 4Hz) .
7.23 (2H, d, J 8 ~3. 19 , 2.98
(1H, dd, J 9. Q-ESB?GWMSQ fﬁH s) 1. 79 1 54 (BH rr) 1.36-1.22 (2H,

m. mz (ES+, 70\/5 534.0 ( ). EXAMPLE 110 (28) Et hyl - 2-f
(2- f1 uor o-3- oxo- spirof 3. 51non- 1-en-1-yl)am nol -3-{4-f (3,5- 20

di chl or oi soni %E!I\W%E @ nol phenyl } - propanoate A solution of the conpound of
Exanpl e 27 (2: o ) in THE (55ml) was treated with Selectfl uorTM
reagent (1.38¢RSBE -childro{leored pim[3 o c B ten-1 o F3444(36- Was

diluted with E{ CAc vvith sat urated aqueous sodium
hydr ogencar bo g eyllgpeopanoatease was dried (MySO4),

L2700, BoSEasly il ibgSE oFBSSMO LRI 00 R o

89% SH ‘((D)I\/Séhkbﬁo sa@ﬂmm 3313:?(mg1 Y mndolp1 aceerdisy, 6. e (raethod, o
), 7.59

(2H, q J 7.1 ,p'%.@i- R GEJ'Hé)fh&d‘—'gﬂM—Bgéﬁg)SH%BQ%"%‘&"%Q&%. 8,4' 0
13.8Hz) , 1. 70oL 38 1843%). Bl (DMsE2d63890k) 10.41 11H2):), 86 (FFP*s), ‘@ 534- 1

(VH+) .
(1H, d, J 5.9Hz), 7.57 (2H, m), 7.27 (2H, m), 4.66 (1H, m), 4.21 (2H, q. J
7.1Hz), 3.26 (1H, dd, J 5.3, 14.1Hz), 3.11 (1H, dd, J 9.0, 14.1Hz), 1.98-

15 1.58 (10H, m), 1.23 (3H, t, J 7.1Hz). m/z (ES+*, 70V) 535.9 (MH+).

300rrfL andI was he

EXAMPLE 105
(2S5)-2-[(2-Chloro-3-oxo-spiro[3.4}oct-1-en-1-yi}Jamino}-3-{4-[(3.5-

dichloro-pyridine-4-carbonyllamino]phenvyl}l-propanoic acid

20 Hydrolysis of the compound of Example 104 (1.10g, 2.05mmol} with
c lithiurn hydroxide (100mg, 2.2mmol), according to the method of Example
2, gave the titlte compound (976mg, 1.92mol, 94%). §H (DMSO db, 390K)
10.41 (1H, s), 8.69 (2H, s), 8.26 (1H, s), 7.57 (2H, d, J 6.2Hz), 7.28 (2H, d,
J 6.2Hz), 4.61 (1H, m), 3.26 (1H, dd, J 5.0, 14.1Hz), 3.08 (1H, dd, J 9.1,
25  14.1Hz), 1.92-1.60 (10H, m). m/z (ES+, 70V) 509.9 (MH).

EXAMPLE 106
(2S)-Ethyl-2-[(2-bromo-3-ox0-spirof3.4]Joct-1-en-1-yl)aminol-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenvyl}-propanoate

30 A solution of the compound of Example 102 (1.25g, 2.49mmol) in THF
(25ml) at rt was treated with N-bromo succinimide (443mg, 2.49mmol).




WD 02/ 068393 140 PCT/ GB02/ 00206 16 AUG 2005 EXAMPLE 111

(2S) - 2- (2- Fl uoro- 3- oxo-spi rof 3. Sl non-1-en-1-yl am no) 3-{4-f (3, 5- 1 AUG 2009
di chl or séeeo6ssy3i noyl ) am nol phenyl } - propanoic acid 5 Hydrp)d:’s/ishez/o(izot;hﬁe
conmpound of Exanple 110 (273nmg, 0.51 mmol) with [|ithium hydroxide (60ng,
1.3mmol ), according to the nethod of Exanple 2, gave the title conpound as
a white powder (197ng, 0.39mol, 76%. , (DVBO d6, 390K) 10.87 (1 H, s),
8.80 (2H, s), 8.30 (1 H d, J 8.7Hz), 7.58 (2H, d, J 8.2Hz), 7.25 (2H, d, J
8.2Hz), 4.15 (1 H, m, 3.19 (1 H dd, J C 10 4.5, 13.8Hz), 2.96 (1H, dd, J
9.5, 13. 8Hz) After @Brhin the 8éhction whs3diltetiowith2EtO AT . (100mIY, B8ashd® Wit 06. O
(MH). EXAMPLE, 112 (2S)-2-f(2-Fl uoro-3-0x0-7-o0xa-spirof3.2lnon-1 -en-|
-vf)ani nol - 3-5?214’%@(13@ egugi Yo ¥Wﬂ9@8pﬁmﬁtﬁn$‘?{m'%e(§b9ﬁ)- Féhanei c aci d
A m xture of €0 : 985HEd i | uor TM
r eagent (1.08?652‘9%”%&?,3%%2%?%&#%@3@@% tgédtg refrl)ttrjailggf g’rsqi@ﬁ}.of'The
crude reacti &ihromatographygi (Si0ed BMOAT)Epave (heOQite) canpoumss fasd ani white

sat urat ed aqueous sodi um hydrogencar bonat e sol uti on 20 The organic

50M ).
phase wasd dr pewden 584y, 211i8mmepk 873pk SELRMBQ 8Pedo0k) i1é-4?a61)t!'b 3)08H%e a
Thi t,h ' T it h Lig hi
Byar oxi de ( soRg: h EAAKRRSS AE ] il oFem AR PR PR g A

Aci di ficatiod.Z {1Has)f dv220(2H sy, of 7 A 836 ot dddyd Selordentiz)ali pa (1R, vacuo
and chromat ography (Si 02, 10:90:3:2 25 MeOH DCM AcOH H20) gave the title
conpound as ddwidi 94, pleitide), 1.9841.63,(8H, mpndi25 63HH 1, SH. (IBRB@MLS (ESIOK)
10.89 (1 H, Sb 8.8062H, s), 8.58 (1H, d, J 8.8Hz), 7.59 (2H, d, J 8.4Hz),
7.27 (2H, d, 79V35BRO (MBI R3’ (1 H n), 3.76 (2H m), 3.60 (2H, m, 3.23 (1
H,gi, Jid. 4, 13.9Hz), 2.96 (1 H, dd, J 9.8, 13.9Hz), 1.98-1.93 (2H, m),
1.™ (1 H m, 1.30 (1 H m. mz 30 (ES+, 70V) 508.0 (MH+). WO 02/ 068393
EXAMPLE 107 '

2-Bromo-3-oxo-spiro[3.4loct-1-en-1-yllamino

dichloroisonicotinoyllamino]phenyl}-propanoic acid

Hydrolysis of the compound of Example 106 (900mg, 1.54mmol) with

15  lithium hydroxide (100mg, 2.2mmol), according to the method of Example
2, gave the title compound (721mg, 1.3mmol, 84%). 8H (DMSO db, 390K)
10.39 (1H, s), 8.68 (2H, s), 8.12 (1H, s br), 7.54 (2H, d, J 8.2Hz), 7.27 (2H,
d, J 8.2Hz), 4.64 (1H, m), 3.25 (1H, dd, J 5.1, 14.1Hz), 3.11 (1H, dd, J 8.6,
14.1Hz), 1.92-1.62 (8H, m). m/z (ES+, 70V) 553.9 (MH+).

20
0 EXAMPLE 108
{25)-Ethyl-2-[(2-methylsulfanyl-3-0x0-spiro{3.5lnon-1-en-1-yllamino]-

3-{4-[(3,5-dichloroisonicotinoyllamino]lphenvl}propanoate

A solution of the compound of Example 27 (1.0g, 1.94mmol) in THF
25 (25ml) at it was treated dropwise with a solution of methanesulfenyl
chloride in DCM (2.13ml, 1.0M) [prepared according to the method of Still,
. W. J., etal J. Org. Chem., 1982, 47, 560]. After 20min the reaction was
diluted with EtOAc (100ml) and washed with saturated aqueous sodium
hydrogencarbonate solution (50ml). The organic phase was separated,
30 dried (MgSOy,), filtered and concentrated in vacuo. Chromatography (SiO-,
60% EtOAc:hexanes) gave the title compound as a white powder (1.03g,
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(2S) - 2- (2- Fl uor o- 4, 4- di met hyl - 3- oxo- cycl obut - 1- enyl am no) - 3-{4-f (3, 5-

di chl or ojy$3Rjoe&bs Noyl ) am nol phenyl } - propanoi ¢ aci d Prepar @gqfd¢ lﬂﬁ‘mﬁﬂff
conmpound of Exanple 5 (1.25g, 2.49 mmol), 5 SelectfluorTM reagent (1.0g,
2.8mmol ) and lithium hydroxide (80ng, 1.8mmol), according to the nethods of
Exanples 61 and 2, to give the title conpound as a white powder (1.13g,
2.lmol, 84% . SH (DVSO d6, 390K) 10.88'(T1 H, s), 8.80 (2H, s), 8.65 (1 H,
d, J 8. 7Hz), 7.60 (2H, d, J 8.2Hz), 7.27 (2H, d, J 8.2Hz), 4.25 (1H, m,

372108 (5 e Sy SO o) s i o a7 O
2S)-2-[ (4, 4- oH, ba Bzpx02 oBul 8; b ImiL5
g {)4 f(%(S di ?hl-r?r glygo?ﬁjggﬁsglo(vléamufod' z’ényli@opanowgl gag\“rs}glmu ‘ion of

thehcorrgougr\l/ld 618eietiphied 5 - { Hab ??(Uﬂ? Irﬁ“ TH-gHz Xl%ﬂp)ﬁ!v'\igréﬂdq b 8t8d Ftt rt
A cor 3omn ¢ e SHACH EaEELS LRI SN o ER b O] (OB bak ! e iz LT bt bt e

agueous sagse%\l?%g@g @;ﬁaﬁ_?onate solution 20 (25m ). Separation of the

organic p drying (MgSO™4), filtration and concentration in

vacuo gave a solid which was approx. 90% pure. The crude solid was

redi ssolved in THE (20nl) and treated with |ithium hydroxide (60ng,

1. 3mmmol ) and Eﬁﬁﬂ_&nﬂw and stirred at rt for 24h. The reaction was

acidified withdd. 4 em g . VE:

Chr omat ogr aphy 2 T2 U ave conpound

as a white poﬁﬂﬂ-duiﬂ&%@pn&W]gmﬂWﬂdm 10.85 (1 H,

S) 87 8. 0Hz). 7,29 (2H,
988 onéq Ws'yész'V%'iH’f H# cgmz@uo ot a‘%zaﬂapfe ioé @09% 197mmplwithd, g

58 a3 bry 1 o
493. 9 (M—I+)) I\'/t\«%)'u((g@/ X (100mg, 2 Smingl), atdordind® (hEinethod B Exiple 70Y)

2, gave the title compound as a white powder (421mg, 0.79mmol, 73%).

5H (DMSO d, 390K) 10.84 (1H, s), 8.77 (2H, s), 8.44 (1H, d, J 8.8Hz),

7.54 (2H, d, J 8.4Hz), 7.23 (2H, d, J 8.4Hz), 4.90 (1H, m), 3.19 (1H, dd, J

15 4.4, 13.7HZ), 2.98 (1H, dd, J 9.1, 13.7Hz), 1.93 (3H, s), 1.79-1.54 (8H, m),
1.36-1.22 (2H, m). m/z (ES+, 70V) 534.0 (MH).

EXAMPLE 110
{2S5)-Ethyl-2-[(2-fluoro-3-oxo-spiro[3.5lnon-1-en-1-yl)Jamino]-3-{4-[(3.5-

c 20 dichloroisonicotinogl)amino]Qhenyl[-groganoate
A solution of the compound of Example 27 (2.02g, 3.91mmol) in THF

(55ml) was treated with Selectfluor’™ reagent (1.38g, 3.89mmol) and
heated to 702. After 48h the reaction was diluted with EtOAc (300mi) and
washed with saturated aqueous sodium hydrogencarbonate solution
25 (50ml). The organic phase was dried (MgSQ,), filtered and concentrated
in vacuo. Chromatography (SiO;, 60% EtOAc:hexanes) gave the title
compound as a white powder (1.87g, 3.50mmol, 89%). §H (DMSO db,
390K) 10.89 (1H, s), 8.81 (2H, s), 8.47 (1H, d, J B.7Hz), 7.59 (12H, d, J
8.5Hz), 7.27 (2H, d, J B.SHz), 4.26 (1H, m), 4.19 (2H, q, J 7.1Hz), 3.21
30 (1H, dd, J 4.9, 13.8Hz), 2.98 (1H, dd, J 9.8, 13.8Hz), 1.70-1.38 (10H, m),

1.22 (3H, t, J 7.1Hz). nVz (ES+, 70V) 534.1 (MHH).



142 EXAMPLE 115 (2S)-24(2-1 sopropyl sul fanyl -4, 4-di met hyl - 3- oxo- cycl obut - 1-
enyl ) am no/ - 3-{4- ((3, 5-di chl or oi soni cot i noyl )am nol phenvl }-propanoic acid 5
Vs pr epaoadosszss wo steps fromthe conpound of Exanple 5 (éaleBh2o0dosd 1@&%2005
a 1.0M solution of isopropyl sulfenyl chloride in DCM (1.5m , 1.5mmol

| ithium hydroxide (80ng, 1.8mmvl), according to the nethod of Exanple 114,
to give the title conpound as a pale yeI I ﬁw powder (305ng, 0.58mol, 39%.
SH (DMSO d6, 390K) 13.24 (1 H, s br), 0.87 (1 H s), 892 (1 H d, J
9.5Hz), 8.80 (2H, s). 7.58 (2H, d, J 8. 4Hz) 7.28 (2H, d, J 8.4Hz), 5.16
(1H, m, 3.22 (1H dd, J 3.9, 13.8Hz), 2.97 (1H, d:;, J 9.7, 13.8Hz), 2.67
(1H, m, 1.14 (3H, s), 1.06-1.04 (911, m. mz (ES+, 70V) 522.0 (MH#). 15
EXAMPLE 116 (MZ f (2-1sopropyl sul fanyl - 3- oxo-spiro[ 3. 5] non- 1- en- 1-
yl ) am nol - 3- _di chI Or 0| som [ofs 0 hean‘}L{R_], noate A

|
St| I’I’ed SOl ut 5% s> Eu' S 1-21:-%}-“ mJnOJ.. JOTIT '|J/ | n THE

(50m) at it d@ﬁsammeoﬁw y{;;%ne@g@@gdaébemof i sopropyl 20

sul fenyl chlortde Tn Unitil a yelrTow colouratton of the reaction mxture
0 just pebsi dysrolysise of dhet ce@mparnd t dfe Example eti! Qv (2R 3mgoad.5(1 pvoot)) withd
washed with ura e dr, The
organi c phaszm bgagﬂxée gé{f‘ﬂa it#r(‘ Eﬁggﬁﬁé%qﬁg 591‘%&03@#@&%@&1 I n
vacuo. Chromat, qgvabine fitk %m&%’@%ﬂ @ whit@ Pesvddre 1@5nﬁgotd)39ﬁﬂﬂapwm/o s_a

pal e yel | ow powder (987nmg, SH (DVSO d6, 390K) 85 (1H, s) 79
(2H, s), 8. 73H (BMSD df 93951*’52))10875@*{2331 880 42H835FB)30 ((H,(218. 7|e|z)J

?355@5 > 20#%&#%9 55 302h 7 s Yo 93880y A5y H b 509 B gl 1y
1 1 4L 1 6H,
L ¢ (1% n?m)la 81423 %9\%;)4(15% dd, 3 91!5'2)13 %%?2/11%%-319%§T251”7m) £8711.98 (
(2H, m). m/z (ES*, 70V) 5060(MH+)

EXAMPLE 112
(25)-2-[(2-Fluoro-3-oxo-7-oxa-spiro[3.5]non-1-en-1-yl}amino]-3-{4-
15 [(3,5-dichloroisonicotinoyl)amino}phenyl}-propanoic acid

A mixture of the compound of Example 38 (1.0g, 1.93mmol) and

Selectftuor™ reagent (1.0g, 2.8mmol) in THF (25ml) was heated to reflux
for 72h. The crude reaction was then diluted with EtOAc (100ml) and
washed with saturated aqueous sodium hydrogencarbonate solution
20 (50ml). The organic phase was dried (MgSO,), filtered and concentrated
o in vacuo to give a gum. This was then redissolved in THF (20ml) and
treated with fithium hydroxide (80mg, 1.78mmol) and water (1ml) and
stirred for 24h at rt. Acidification with a few drops of AcOH followed by
concentration in wvacuo and chromatography (SiO;, 10:90:3:2
25 MéOH:DCM:AcOH:H20) gave the title compound as a white powder
(561mg, 1.1mmol, 57%). 8H (DMSO db, 390K) 10.89 (1H, s), 8.80 (2H, s),
8.58 (1H, d, J 8.8Hz), 7.59 (2H, d, J 8.4Hz), 7.27 (2H, d, J 8.4Hz), 4.23
(1H, m), 3.76 (2H, m), 3.60 (2H, m), 3.23 (1H, dd, J 4.4, 13.9Hz), 2.96
(1H, dd, 4 9.8, 13.9Hz), 1.98-1.93 (2H, m), 1.47 (1H, m), 1.30 (1H, m). m/z

30 (ESt,70V)508.0 (MHY).
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(2S)-2-f(2-1sopropyl sul fanyl - 3- oxo-spi rof 3. 51non-1 -en-1 -yl)am nol U
{4-((3. 5whehbeassy soni coti novl ) am nol phenyl } - propanoi c acust/t;lndf,mzygFé EM
t he conpound of Exanple 116 (400ng, 0.68mmol) with 5 |ithium hydroxide
(100ng, 2.2mmol ), according to the nethod of Exanple 2, gave the title
conpound as a white powder (333ng, O. 59rrgp 89% . SH (DMSO d6, 390K) 10.84
(1 H s), 878 (2H, s), 8.62 (1 H, 4Hz) 7.55 (2H, d, J 8.1 Hz),
7.25 (1 H d, J 8.1 Hz), 5.12 (1 H, rr), 3.20 (1 H, dd, J 3.6, 13.7Hz), 2.94
(1H, dd, J 10.pxaAMPLEANg 2. 62 (1H m, 1.91-1.64 (8H, C, 10 m, 1.59-1.56
(1H m, 1.36-T.33 (T H m, 1.02 (6H d, J 6.6Hz). mz (ES+, 70\/)5620
(M) . EXAMPLHZ2 2-Fluoro-4,4-dimeth I3-oxo-c clobut-1-enylamino)-3-{4-
(2S) - Ethyl -2-f .2-'sopro I : ol cl obut-1 15

enyl ) ani nol - 3-F&HQIR! Y B8R AC spanoate A sol ution
of 3-hydroxy-4p réﬂﬂtwh ahQY@oﬁMmﬂO G&%ﬁﬁiﬂle & 9Anpsy,) 2.39d

I nt er medi at e 12% in THE (25m was sglnzr!&r;)ée a?grtngp 48h.
The vol ati Bes %B@tflﬂéﬁovéﬂagﬁntvé&@ﬁ aamrn@l)ré@ﬁduwluahrfm%%geamﬂg( Si 02;

Mt er fredi at e vl SeprE g P hRs  EkarBict 6 FRRLE S Nenifd e °
Ator S0 t ERosg éﬁe»gnle RIgr . h%?g«ﬁcmﬁ?’io mp/))sand P gfjd\?\;th

3?|t g(rjat edsgguéiw()stMBBm1thrsgoﬂaa(b(2?-d),I )i, 18065 (160 m,)J &mz)or':'g@[mwei-pﬁhhsjasrlgz

et onc) gave 1 Heobiek 620 6PHomnd ERY. 320 A R ey Batne TS a0y . s
(oo 3 8 g8 (R 5 Yo Bapd, it B Sy 1Rttt S nggS Ry ¢

d J 5. 7Hz), 746’@0Q@H+)d J 8.5Hz), 7.13 (1 H, d, J 5 7Hz), 5.24 (1H, m,

4.19 (2H, q, 17.1 Mz), '3.20 (1H, dd, J 4.5, 30 13.8Hz), 2.97 (1 H, dd, J
10.0, 13.8Hz), 2.76 (1L H ), 1.22 (3H t, J 7.1 Hz), 1 6 AUS 2005

EXAMPLE 114

4.4-Dimethyl-2-methylsulfanyl-3-oxo-cyclobut-1-enyl)aminol-

15 3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}-propanoic acid
A solution of the compound of Example 5 (700mg, 1.47mmol) in THF
(15ml) was treated at rt with a 1.0M solution of methanesulfenyl chloride in
DCM (1.5ml, 1.5mmol). After 30min the reaction was paritioned between
EtOAc (50ml) and saturated aqueous sodium hydrogencarbonate solution
20 (25ml). Separation of the organic phase, foliowed by drying (MgSOs),
C filtration and concentration in vacuo gave a solid which was approx. 90%
pure. The crude solid was redissolved in THF (20mi) and treated with
lithium hydroxide (60mg, 1.3mmol) and water (1ml) and stirred at rt for
24h. The reaction was acidified with a few drops of AcOH and
25 concentrated in  vacuo. Chromatography  (SiO,, ~ 10:90:3:2
MeOH:DCM:AcOH:H20) gave the title compound as a white powder

(289mg, 0.59mmol, 40%). 8H (DMSO dB, 390K) 10.85 (1H, s), 8.87 (1H,
d, J 9.2Hz), 8.80 (2H, s), 7.59 (2H, d, J 8.0Hz), 7.29 (2H, d, J 8.0Hz), 5.04
(1H, m), 2.25 (1H, dd, J 3.5, 13.5Hz), 3.00 (1H, dd, J 9.8, 13.5Hz), 2.00

30 (3H,s), 1.11 (3H, s), 1.02 (3H, s). m/z (ES*, 70V) 493.9 (MH+).




WO 02/ 068393 PCT/ G(B02100206 144 1.13 (3H, s), 1.05 (6H, d, J 6.7Hz), 1.04
(3H, s). mz (ES+, 70V) 505.2 (M#) EXAWPLE 119 5

(2S) - 2- fWwad-ohsevepy! sul f anyl - 4, 4- di net hyl - 3- oxo- cycl obut

envl )am‘ggl 3-f4-(f2, 7lnapht hyridi n-1 -yl am no) phenvl | - prlggg’n%%nmm% 16 AUG 1005
Hydrol ysis of the corrpound of Exanple 118 (400ng, O0.79mmol) with lithium
hydr oxi de (100ng, 2.2nmmol ), according to1 he net hod of Exanple 2, gave the
title conpound as a white powder (231ny, U.49mvol, 62% . C 10 6H (DVSO d6,
390K) 9.83 (1H, s), 9.51 (1H, s), 8.89 (1H, d, J 9.5Hz), 8.65 (1H, d, J
5.6Hz), 8.15 EXHMP'LEJH% 7Hz), 7.78 (2H d, J 8.5Hz), 7.22 (2H, d, J
8.5Hz), 7.11 TT H d, J 7Hz)516 1Hrr)321(1Hdd J 4. 1,

13. 8Hz), 2. 9%&2&9&&%&&&&%—dme&vﬂ-ﬁc-mcl0bugg-(3H s), 1.06
(6H, d, J 6.6 15 EXAVPLE 120
(2 S)-Ethyl - &% 112, 2h : GYLIaIING IpNeny PDANOIC y| | am
I nol-3-14-(f .alnaph thyrl di n-1 -yI am no)phen yI I -propanoate Was prepared
in two steps Internmediate 12 (1.0g, 2.98mmol), 1-keto- 20

3- hydr oxy$pi r\6[a3, pieparad Ince StEfETiron? t@a’mmmpmﬂrpﬂ @b rxamplecdr(@00mg,o C

and a1, ow sl e raRoBy = Lk safhioB.s Ragiond sueR siiSrua iy S Sral s )

accordi ng to 1 Bemel haddofitHixamplyardxide t %e 1.B@nhol |%cc§@ﬂ’%uﬁbd the a
yel | ow powder (931 rg? El 71 mol, 58% ¢t d6, 25 390K) 9. H s),
1 14

9.58 (1 H, s)mefhabof Example j14, 4PI29'V9 mgound a§ erpale semwu H,

e 05 dandel el Brosh sobur e ipilts s ge? Bk lspe 61 Aaabth) 3. 24
(1§ 1dc7’1110384H16871(3H74'§é 8. 9% Pﬁ-l(&Hd nS})jﬁHz)J 81Q?3(2H13s)7'7'298 &231&?’ J(81%I'=I'z) D 01
(1 H m, 1 mzeaaH d, JB. 6H5)—|:_f$16 I(ﬂlﬂ (ES3.2270W, dsit g D.9( VBBHZ) V9T A1 668393

. J 9.7, 13.8Hz), 2.67 (1H, m), 1.14 (3H, s), 1.06-1.04 (9H, m). m/z
(ES+, 70V) 522.0 (MH*).

15 EXAMPLE 116
(2S)-Ethyl-2-[(2-lsopropylsulfanyl-3-oxo-spiro[3.5]non-1-en-1-

yl)amino]-3-{4-[(315—dichloroisonicotinovl)amino]phenvl}-propanoate

A stirred solution of the compound of Example 27 (1.0g, 1.93mmol) in

THF (50ml) at rt was treated dropwise with a 1.0M solution of isopropyl

20 sulfenyl chloride in DCM until a yellow colouration of the reaction mixture

o just persisted. The reaction was then diluted with EtOAc (200ml) and
washed with saturated aqueous sodium hydrogencarbonate solution

(50mi). The organic phase was separated, dried (MgSQ,), filtered and
concentrated in vacuo. Chromatography (SiO,, 100% EtOAc) gave the

25 title_compound as a pale yellow powder (987mg, 87%). 5H (DMSO db,
- 390K) 10.85 (1H, s), 8.79 (2H, s), 8.73 (1H, d, J 9.5Hz), 7.56 (2H, d, J
8.5Hz), 7.25 (2H, d, J 8.5Hz), 5.20 (1H, m), 4.17 (2H, q. J 7.1Hz), 3.18

(1H, dd, J 4.3, 13.8Hz), 2.97 (1H, dd, J 10.2, 13.8Hz), 2.65 (1H, m), 1.73-

1.57 (8H, m), 1.36-1.33 (1H, m), 1.21 (3H, t, J 7.1Hz), 1.17-1.14 (1H, m),

30 1.02 (6H, d, J 6.6Hz). mV/z (ES+, 70V) 590.0 (MH+).
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(2S)-2-1f(2-1sopropyl sul fanyl - 3-oxo-spirof 3.51 non-1-en-1 -yl)ami WO¢]A§E
([ 2, 7] naply dayesxdsn- 1- yl am no) - phenyl | - propanoi ¢ aci d Hydr gloisdso2a)
conpound of Exanple 120 (900nmg, 1.62mmol) with 5 |ithium hydroxi 3e (150ng,
3.3mmmol ), according to the nethod of Exanple 2, gave the title conmpound as
a bright yell ow powder (790ng, 1.53mmmol, 94% . 6H (DVSO d6, 390K) 9.83 (1H,
s), 9.51 (1H, s), 8.67 (1H d, J 5.6Hz)'3%.65 (1H d, J 5.6Hz), 8.15 (1H,
d, J 5.7Hz), 7.77 (2H, d, J 8.4Hz), 7.68 (1H d, J 5 7Hz), 7.23 (2H, d, J
8.4Hz), 7.12 ), 520 (1 H C10 mM, 3.22 (1 H dd, J 3.9,
13.8Hz), 2. 94EMM'$L 17HZ 10.4, 13.8Hz), 1.79-1.66 (8H, m, 1.40-1.35 (1 H,
m, 1.20- 1. 15(9)-24[(ZdsopropyIiBanyik3-dx6-spird[3.5]n08-14€bH] -wlandind]3-z) . n z
. 5 . .

(ES+, 70V) 51 (W) EXAVPLE 122 "

(29) - EthyI s B =1 oY) el = SN - en- 1-
I | -
L

oxaspi ro[ & 5] Idbnanehydlcp)ﬁdd i(100mg( 2. Zbgmoe Brmom)ng o mﬂmhad@tbrﬁﬁa:mgnleo t he

21, OM Sol ut 1 o 08YS e e, gamBound a5 2 Hiy Bekoer CaRPgsO A mEL 2GRl o
powder (1. 150 JAMREEHS" 3087 ‘?‘ﬁ?‘%&éﬂ? R VR

? 73)(2ﬁ 93 (11385 (SiaHJdQJBHsz) ﬁz&&ﬂ-ﬂfld J8.1HD, SH2) (118. n’h)i :{3@%1&;& 577T§) e
(11-1, d, J 5§-ﬁﬁz 3!_-1%%].2262 5& é‘ dgy J LP 29 5?»'1‘2) 22‘?32 éﬁ'i "‘? 9131.84. @"76 (2H,

15 Gy 2P 1t o Tie iy of 32‘361“’3&? (i Py 702 1561 1, iﬁ?@%ﬂ 5%, e

1H m, 1.23 Hz 1.07 (3H, d, J 6.6Hz 1.05 (3H, d, J
sl ol (gé,@%%mwzm) 3 ) (

EXAMPLE 118
(25)-Ethyl-2-[(2-isopropylsulfanyl-4.4-dimethyl-3-oxo-cyclobut-1-

15 enyllaminol-3-[4-([2,7Inaphthyridin-1-ylamino)phenyl] propanoate

A solution of 3-hydroxy-4,4-dimethyl-2-cyclobutenone (333mg, 2.97mmol)
and Intermediate 12 (1.0g, 2.98mmol} in THF (25ml), was stirred at rt for -

48h. The volatiles were removed in vacuo and the residue
chromatographed (SiO2; EtOAc) affording 970mg of the coupled product -

20 of approx 90% purity. This intermediate was redissolved in THF (35ml)

0 _ and treated with a 1.0M solution of isopropy! sulfenyl chloride in DCM

(3.0ml, 3.0mmol) at rt. After 60min the reaction was diluted with EtOAc

(100ml) and washed with saturated aqueous sodium carbonate solution

(50ml), the organic phase was dried (MgSO4), filtered and concentrated in

25  vacuo. Chromatography (SiO,, EtOAc) gave the titte compound as a white

powder (817mg, 1.62mmol, 54%). §H (DMSO db, 390K) 9.83 (1H, s), 9.52
(1H, s), 9.01 (1H, d, J 9.4Hz), 8.65 (1H, d, J 5.7Hz), 8.16 (1H, d, J 5.7Hz),
7.81 (2H, d, J 8.5Hz), 7.68 (1H, d, J 5.7Hz), 7.23 (2H, d, J B.5Hz), 7.13
(1H, d, J 5.7Hz), 5.24 (1H, m), 4.19 (2H, q, J 7.1Hz), 3.20 (1H, dd, J 4.5,
30 13.8Hz), 2.97 (1H, dd, J 10.0, 13.8Hz), 2.76 (1H, m), 1.22 (3H, t, J 7.1Hz),




WD 02/ 06R393 146 1 6 AUG 2005 PCT/ GB02100206 EXAMPLE 1. 23 : 1 6 AUG 2005
(2S)-2-f(2-1sopropyl sulfanyl -3-o0xo0-7-oxa-spirof3.5 non-1 -en-1-

yl ) am nolvo32fds3es 2, 71napht hyri di n-1 -yl am no) - phenyl | - pr op@eeicB@Boths -

Hydrol ysis of the conpound of Exanple 122 (906ng, 1.66mmol) with 5 lithium
hydr oxi de (150ng, 3.3mmol), according to the nethod of Exanple 2, gave the
title conpound as a pale yell ow powder (&gl nmg, 1.54mvol, 93%. SH (DMSO
d6, 390K) 9.82 (1 H, s), 9.51 (1 H s), 886 (1 H d, J 9.5Hz), 8.65 (1H,
dJ55Hz)814(1HdJ56Hz)776(2HdJ81Hz) 7.68 (1H, d, J
5.5Hz), 7.28 .

m ., 3.78 (2H, 621% (31-"6%) ?‘2‘%15%)" 56 7?4£)*H10%~13§l %Z?n/zg 8Hz)%\'5’ $565, " (1H,
dd, J 10.7, 1@\;|B(I-|-I; 277271(1H ,205191(2Hn) 1.49- 1.46 (1H,
n), 1.30-1.26 (1H, n), 1.07 (3H, s), 1.03 (3H, s). mz (ES+, 70V) 519.1
(M+). 15 EXAVPLE 124 (2S)- Et hyl - 24( 3- oxo- spirof 3. 4l octa-1.6-di en-1 -ygam

I nol - 3-{4- [(35%%5% oro ison icoti noyl)am nol phenyl | propanoate A

sol ution of | 47 (1.0g, 7.3mml) and the free base of

I ntermedi & e PYS) 2] @BBopfopyIsUifanyl-d, Sdivhetiwild-oxeasyclobutad at room 20
tenperature for he volatilTes were renoved In vacuo and the residue C
chr omat ogr aphefylaminol-8:[4qi3.7inaphthyridin-1rylaminedphenvi-nropangate e sol i d

G 8 8 srosSbpior, M Coidotn 0P EhaindiE, 18" g0ding g Brnen it ,/; *°
E) ) 41210|(_é.;-| htg)u(gh&y?iHoKlgé'l(1mm@]72f2ﬂmg%ﬁ20wd(m€;§ the rrgatﬂl&r‘];ioi:gaﬂnblw 25
5,0 L ok e mbderenal 0 vioE bkl

di ¢l or oi soni @r%@hgg %%Pghé’n@‘? rgiia%bé% a'é’i 8)' ) . 6,°J 9.5H2),

8.65 (1H, d, J 5.6Hz), 8.15 (1H, d, J 5.7Hz), 7.78 (2H, d, J 8.5Hz), 7.22
(2H, d, J 8.5Hz), 7.11 (1H, d, J 5.7Hz), 5.16 (1H, m), 3.21 (1H, dd, J 4.1,
13.8Hz), 2.94 (1H, dd, J 6.7, 13.8Hz), 2.75 (1H, m), 1.13 (3H, s), 1.06 (BH.

d, J 6.6Hz), 1.03 (3H, s). m/z (ES*, 70V) 477.1 (MH+).

15
EXAMPLE 120

Isulfany!-3-oxo-spiro{3.5Inon-1-en-1-

yllamino]-3-[4-([2,7Inaphthyridin-1-ylamino)phenylj-propanoate

Was prepared in two steps from Intermediate 12 (1.0g, 2.98mmaol), 1-keto-

20  3-hydroxyspiro[3,5]-non-2-ene (452mg, 2.97mmol) [prepared according to

0 the rhethod of Wasserman, H.H. et al, J. Org. Chem., 38, 1451-1455
(1973)] and a 1.0M solution of isopropyl sulfeny! chloride in DCM (3.5ml,

3.5mmol) according to the method of Example 118 to give the fitle

compound as a yellow powder (931mg, 1.71mmol, 58%). (DMSO db,
25 390K) 9.89 (1H, s), 9.58 (1H, s), 8.82 (1H, d, J 9.4Hz), 8.71 (1H, d, J
5.6Hz), 8.21 (1H, d, J 5.6Hz), 7.85 (2H, d, J 8.3Hz), 7.74 (1H, d, J 5.6Hz),
7.28 (2H, d, J 8.3Hz), 7.18 (1H, d, J 5.6Hz), 5.31 (1H, m), 4.24 (2H, q, J

7.1Hz), 3.24 (1H, dd, J 4.1, 13.7Hz), 3.03 (1H, dd, J 10.3, 13.7Hz), 2.80
(1H, m), 1.80-1.71 (8H, m), 1.46-1.43 (1H, m), 1.28 (3H, t, J 7.1Hz), 1.24-

30 1.21 (1H, m), 1.1 (6H, d, J 6.5H2). m/z (ES+, 70V) 545.2 (MH+).



WO 02! 068393 147 PCT/ GB021002016 AUG 2005 Hydrolysis of the conmpound of
Exanpl e 124 (970ng, 1.94mol) with [|ithium hydroxide (100mg, 2.2mmo{ §,AUG 2005
accor di ngyg @idcesvzmet hod of Exanple 2, gave the title co 23550,
1.90nol, 98% . SH (DVSO d6, 390K) 10.87 (1H, s), 8.80 (2H, s), 8.45 (1H, d,
J 8.4Hz), 7.57 (2H, d, J 8.5Hz), 5 7.27 (2H, d, J 8.5Hz), 5.63 (2H, s), 4.41
(1 H s), 4112 (1 H m, 3.17 (1 H dd, 4.8, 13.9Hz), 2.98 (1H, dd, J
9.3, 13.9Hz), 2.46-2.42 (2H, m, 2.36- 2! (2H, m. mz (ES+, 70V) 471.9
(MH). EXAMPLE 126 C 10

(2S) - Ethyl - 2- E)eARPRIFD1 3t Ox0- spi rof 3. 4l octa-1, 6-1ien-1-yl)am nol -3-{4- f

(3, 5-dichloroi sonl cotl novI )am noI phenvl } propanoat e Brom nation of the
conpound of ExafrpPd(a-p i . ( P WG Dil-Bef4
0.57mmol ), ac ' Ie 36 afforded the title
conpound as alifh L nQret ro ¢ agl¢ (DMBO d6, 390K)
10.36 (1 H, SH!dgelﬁgls(gﬁihé)oonﬁ)cﬂﬁwd 63— E‘*arﬂpleJ@OO(‘@OmJ 5332&|2r|riol)dwu91
8.5Hz), 7.28 é 5.63 (2 m, 4.50 (IH s br), 23
(2H, g, J 7.1 um@)@ﬂ@@ﬁ!ﬂﬁ @ng) 363r9m0|)m0901dzr)9 @ the method @ Emr@le 14.1

0o oZE?élwéL‘é%%%%@%’“ | bs #hidntydiol P?@F&Eﬁffﬂa"%ﬁw (M:*)
-vli 3 ®
v aryars o Sl b Eﬁ‘r?ad’odﬁ BIOKY 983 LA 8”9,@*0?23”*’ BB R e hi um

hydr oxi de (6051:ﬁHz) Brﬁﬁ)(DH dicbﬁﬁﬁzﬂgBﬂB (t1hbd1dt516tﬂz<))f7 Ei’a(&bll d JB. 4lga)/e t he

5 0o°o 0 (in 48 (el sy 00y 6 B, P3a 3905 7 .
5. ), 109 FPSAZHHIsg, J375 (lkanb.of(04, Gatly 1bia, 19948 119 166), 2 98

16 (BH m) 1HZ4)01%5_6(1H m) 120- 1'?(1H m)(1 05" (3H, \c/i)JGSHz) 103(NH+)

(3H, d, J 6.3Hz). m/z (ES+, 70V) 517.2 (MH™*).

EXAMPLE 122
15 {2S)-Ethyl-2-[{2-isopropylsulfanyl-3-oxo-7-oxa-spirof3.5lnon-1-en-1-

- ylJamino]-3-[4-([2,7Inaphthyridin-1-ylamino)-phenyl]-propanoate

Was prepared in two steps from Intermediate 12 (1.96g, 5.8mmol), 7-
oxaspiro[3.5]nonane-1,3-dione (1.0g, 6.5mmol) [prepared according to the

method of Wasserman, H.H. et al, J. Org. Chem., 38, 1451-1455 (1973)]

20 and a 1.0M solution of isopropyl sulfenyl chioride in DCM (5.4ml, 5.4mmol)

O accor’ding to the method of 118 to give the title compound as a yellow

powder (1.15g, 2.1mmot, 36%). 8H (DMSO db, 390K) 9.83 (1H, s), 9.52
(1H, s), 8.94 (1H, d, J 9.5Hz), 8.65 (1H, d, J 5.6Hz), 8.15 (1H, d, J 5.7Hz),
7.78 (2H, d, J 8.5Hz), 7.68 (1H, d, J 5.6Hz), 7.23 (2H, d, J 8.5Hz), 7.12
25 (1H, d, J 5.7H2), 5.26 (1H, m), 4.19 (2H, q, J 7.1Hz), 3.81-3.76 (2H, m),
3.64-3.55 (2H, m), 3.20 (1H, dd, J 4.3, 13.8Hz), 2.96 (1H, dd, J 10.3,
13.8Hz), 2.81-2.74 (1H, m), 2.06-1.93 (2H, m), 1.50-1.47 (1H, m), 1.32-
1.28 (1H, m), 1.23 (3H, t, J 7.1Hz), 1.07 (3H, d, J 6.6Hz), 1.05 (3H, d, J

6.6Hz). m/z (ES+, 70V) 547.2 (MH+).

30



WD 02/ 068393 148 PCT/ G002/ 00206 15 AUG 2005 EXAMPLE 128 (2S)-Ethyl-2-((4,4-d
i met hyl - 3- oxo- 2- pent af | uor ophenvl sul fanyl - cycl obut - 1-enyl ) a m nol - 3-§ 4G 2005
(3,5 di aidoz/eisses ni coti noyl ) am nol phenyl }- propanoate 5 WABCPGBP2O®dsf rom t he
compound of Exanple 5 (500nmg, 1.06nmmml) and pentafl uorophenyl sul phenyl
chloride (273ng, 1.17mmol), according to the nethod of Exanple 93 to give
the title conpound as a white powder (4i§_§rrg, 0. 68mmol, 64% . 5H (CDCl 3,
300K); 8.41 (2H, s), 7.41 (2H, d, J 8.4Hz), 6.99 (2H, d, J 8.4Hz), 5.98 (1
H d, J 8 8Hz), 5.18-5.12 (1 H m, C 10 4.12 (2H, q, J 7.1 Hz), 3.17 (1H,
dd, J 5.6, 1EXAMPLE 12310(11-1, dd, J 5.7, 14.1 Hz), 1.18 (3H, t, J 7.1
Hz), 1.03 (3H 1 : : . .. EXAMPLE 129 15
(2S) - 2- f ( 4, a4B0k2ciidrisapropylsulanyls310Xgr LiOXasPUR(3-5 doeidput - 1-
enyl ) am nol - 3445 i ' | Y Spp! Qanei c  acid
Hydrolysis o : v v ' I thium
hydr oxi de (GMIerWSI%rmblthe mpodmdmg;ft Examnplermrzm@%mﬁxa‘nﬁﬁmmcﬂv With gave

500K 15 58 RGOy PR (19%ars Stymolh acgording g the et of Exampie ory o)
gdBOJ( 421H1 dlf] Ocﬁzvré"me tffe %rr(@t_tnddas 4 %al@%llové‘a?&rde‘}o(égéﬁ%"{.s%mgl 35( (13n

s). mz (ES+,937’/9)\/)5I-$45)I\@SONU\6) SQGKL@@.M’ILE B0 APON1H, Fs)l 886 H14; 4, J

i met hyl - 3- oxo- 2- pyr azin ut-1-eny no) - e; %A -dic | or oi

so n icotinow §|d i %I(Weﬂyﬂﬁﬁ@p&n@a(@@&bﬁtﬁHi’dn7 ch rﬁl’hbs\ﬂll'le)L i odi de

500 0.81 |l 1

(Toim) . 2-t oo PR Y, FRBeRl e iy /7 1y BPIFBH2F SR8
_ 10 5.19 (1H, m), 3.78 (2H, m) 3.61 (2H, m), 3.21 (1H, dd, J 3.5, 13.8Hz),

2.91 (1H, dd, J 10.7, 13.8Hz), 2.77-2.71 (1H, m), 2.05-1.91 (2H, m), 1.49-
1.46 (1H, m), 1.30-1.26 (1H, m), 1.07 (3H, s), 1.03 (3H, s). m/z (ES+, 70V)
519.1 (MH*).

15 EXAMPLE 124
(25)-Ethyl-2-[{3-0x0-spiro[3.4]octa-1,6-dien-1-y)amino]-3-{4-[(3,5-

dichlorgisonicotinoyl)amino]phenyl}propanoate

A solution . of Intermediate 47 (1.0g, 7.3mmol) and the free base of
Intermediate 27 (2.48g, 7.3mmol), in DCM (25ml), was stirred at room
20 temperature for 48h. The volatiles were removed in vacuo and the residue

c ~ chromatographed (SiO2; EtOAc) to give the title compound as a white
solid (2.14g, 4.28mmol, 59%). 8H (CDCI3, 300K) 9.02 (1H, s), 8.38 (2H,
s), 7.49 (2H, d, 8.5Hz), 7.00 (2H, d, J 8.5Hz), 6.03 (1H, d, J 7.8Hz), 5.54
(2H, s), 4.41 (1H, s), 4.21 (2H, q, J 7.1Hz), 4.20 (1H, m), 3.15 (1H, dd, J
25 5.2, 14.0Hz), 3.08 (1H, dd, J 6.1, 14.0Hz), 1.56-1.51 (2H, m), 2.38-2.34
(2H, m), 1.18 (3H, t, J 7.1Hz). m/z (ESt, 70V) 500.0 (MHY).

EXAMPLE 125
(2S5)-2-[(3-Ox0-spiro{3.4]octa-1,6-dien-1-yl)amino}-3-{4-[(3,5-

30 dichioroisonicotinoyllamino]phenyl}-propanoic acid




and copper iodide (15ng) in DMF was heated to 952 for 3h. The reaction WO
02/ 068393 149 PCT/ GB02100206 16 AUG 2005 was then diluted with s‘atur1aél_ﬁ@ﬁ
aqueous sp@irbashydr ogencar bonate solution (50m ) and Et OAscK/d 805 oked 2005
organi ¢ phase was renoved, dried (MJSOX), filtered and concentrated in
vacuo. Chromatography (SiQ2, 50% Et OAc: hexanes) gave the title conpound
(127mg, 0.23mmol, 5 28% . SH (CDCI3, 330K)-9.51 (1 H s), 8.72 (1 H s),
8.26 (1 H m, 811 (1 H d, J 2.7Hz), 7767 (12-1, d, J 10.9Hz), 7.54 (2H,
d, J 8.5Hz), 4.24-4.15 (3H m, 3.18 (1H, dd, J 5.2, 13.9Hz), 3.11 (1 H,
?ES J 47103) ég4l-99r&rbl ysis 9B thaHaorh oudd 7oflEklample'L 12271 ((QVDm@), 1.94 9 dIBRNitrs) . M z
+
(2S)-2-((4. 4- Iﬁ"h*é'ffhwd@x&@o(@oﬂw %Eﬁmomaqg%mwp-qhe BriNodeh Rsample

20%23% O]Eil c or oi s%nl C@tl novl 2 g}s heanﬁ%glll %B%owwl—%&ra §§Mf t he

0. 23 | tQyt f ﬁqrpa d
(335, 0. 064 C‘QTQ”S‘Q'}; 9)18807BHIGY, slacFrIRey e 025 (e o1 bespgTOLT
two separ abe at.26HRblowkrss. SSIEI)(@IBBCQ2I-UES) 39UK(1H s)t,r‘bbi {oHem), BO1ZgIK1 H,

?)ZH 8d90J(é gﬁﬁ) ‘%211% @ﬁg)( é%%?g‘leaglﬁgélg%g??)%%?zé% é&ﬁéﬁ)b(zl , 7 43

i G S el 0 ). T8 (34 i s

(2S) - Et hyl - 2- ((4- et hyl - 3- oxo- 4- phenyl - cycl obut - 1-enyl )am nol - 3- (4-
[ (3.5-dichlor vl ) am nol phenyl | - propanoate 25 Prepared from
I nt er medi at e ﬁ%—i 72mol ) and the free base of Internediate 27

(4@0ngy, 1404 Eth{1-8-[6 pi .deﬂPleé Rk 1, to
gi mhe 9%% ' YOWA o TD : an
approx. 1:1 m]@,ﬁf hcbforolmleohomhamimugljm &grogam&gte_o 95 (1 H s),

(181&; (éH JS% ma gf JorgpggHrzl p?ézgg%(%ig BQ,Qngnzo]l) wnth% 8. 74
bromo succummide (75mg, 057mm0t) according to the method of
Example 36 afforded the title compound as a white solid (116mg,
15 0.20mmoi, 50%). 8H (DMSO d6, 390K) 10.36 (1H, s), 8.67 (2H, s), 8.45
(1H, d, J 9.0Hz), 7.58 (2H, d, J 8.5Hz), 7.28 (2H, d, J 8.5Hz), 5.67-5.63
(2H, m), 4.50 (1H, s br), 4.23 (2H, q, J 7.1Hz), 3.28 (iH, dd, J 6.3,
14.1Hz), 3.15 (1H, dd, J 9.0, 14.1Hz), 2.52-2.42 (4H, m), 1.28 (3H, t, J

7.1Hz). miz (ES+, 70V) 579.0 (MH+).

20
C EXAMPLE 127
(2S5)-2-[(2-Bromo-3-oxo-spiro[3.4]octa-1.6-dien-1-yl)amino}-3-{4-[(3.5-

dichloroisonicotinoyl)aminolphenyl}-propanoic acid

Hydrolysis of the compound of Example 126 (190mg, 0.33mmol) with
25 lithium hydroxide (60mg, 1.3mmol), according to the method of Example

2, gave the titte compound (162mg, 0.29mol, 88%). 5H (DMSO db, 390K)
10.89 (1H, s), 9.09-9.04 (1H, m), 8.81 (2H, s), 7.62 (2H, d, J 8.5Hz), 7.29
(2H, d, J 8.5Hz), 5.69-5.60 (2H, m), 4.72 (1H, m), 3.03 (1H, dd, J 9.0,

14.1Hz), 2.98 (1H, dd, J 6.7, 14.1Hz), 2.62-2.20 (4H, m). m/z (ES+, 70V)
30 551.8 (MH*).




8.5Hz), 7.34-7.10 (51-1, m, 6.89 (2H, d, J 8.5Hz), 6.85 (2H, d, J85Hz)
WO 02/ 068393 PCT/ G802/ 00206 16 AUG 2005 150 4.71 and 4.66 (1H, s) 4.48-4

and 4. 38who3Bei3dd-1, M., 4.21 (2H t, j 7.1Hz), 3.31-3. OpchAthosiibzoct B QU%NBB
1.42 (3H, s), 1.25 (3H, t, J 7.1Hz). mz (ES+, 70V) 537.9 (MH). 5 EXAMPLE
133 (2S)-Et hyl - 2-[ (4- et hyl - 3- oxo4- phenyl - cycl obut - 1- enyl ) am nol - 3- (4-

[ (3. 5-di chl oroi soni cotinoyl)am no] phenyl ] -propanoate The conpound of

Exanpl e 132 (100ng, O0.18nmol) was hydroliged ina simlar manner to the
met hod of Exanple 2 to give the title conpound as a ¢ 10 fine white solid
(79mg, 0. 15mMmpkAMIPCE 12 an approx. 1:1 m xture of diastereonmers. SH(DMVSO
d6, 360K) 10.95 and 10.88 (1 H, s) 8.82 and 8. 81 2H s), 8.65 (1H, d, J
8.7Hz), 7.63 &x yi2cfit4-dimgthyl-8rod taf payisylfanylss and 6. 85

(2H, d. J 8.5k ZOan|46§_ Sk, 4. 36- 425and425422(1Hrr)
331300(2@@#—4—4&-—&&@1‘4—%‘;—2@“—%. mz 15 (ES+, 70V) 509.9 (NH+).
EXAMPLE 134 (&Shkﬁtd?%n?ccftmo Iammo hen I- ro anoate
(7-acetyl - 2- bromo- 3- yl ) am no] - 3-

f4-f(3, 5- @| chW@smrgoﬁr%d)tfrqmqu &ﬁﬂﬁ’@lupﬁé?fyfﬁ}afpplﬁ)ﬁr(éﬁﬂmg Ac0Bmeaplandn of

t he conpound treated
with N-brono é)%nct P eﬁ% 5%%%%’” gxloro %‘@7)3&#@(3 k‘ggﬁgm %]Cf%ﬁrgigétt}gﬁﬁe
diluted with :Ebfh%m:l bEBCEﬂamprui 99atougMaed1e Adeeccompoadduas ha/dvm@ dé@nat e
solution (30nl), the organic phase separated and drled flltered

and concent r £488ma Q680 5484 & I3pBPOKS B4 (3"@0&)) g%ﬂ/éQHh@ ditle

commound 25 i g RSl 1 RE T8 & e SRR T %8

I(fqd J08. A«HIQ (2H*- c?1J4' ﬁilz)gl-?ft'(ﬂm ;16 315(32HL4 ﬂﬂz)] 371@0#1) 1dd3 J4§73 44 (1

3.25-2.66 (5H, 1.86-1 :
m z ‘(¢E$Hz) VB (33[) t639. ﬁ-lt)l\/l-1+()3 (3Hﬁsmnozqw s). m/g (Es+ 70V)

673.9 (MH).

EXAMPLE 129
15 (25)-2-[{4.4-Dimethyl-3-o0x0-2-pentafluorophenvyisulfanyl-cyclobut-1-

enyllaminol-3-{4-[(3,5-dichloroisonicotinoyl)aminolphenyl}-propanoic

acid
Hydrolysis of the compound of Example 128 (440mg, 0.65mmol) with
lithium hydroxide (60mg, 1.4mmol), according to the method of Example
20 2, gave the title compound (372mg, 0.57mmol, 88%) as a white powder.
C SH (DMSO d6, 390K) 13.75 (1H, br s), 10.62 (1H, s), 9.16 (1H, d, J
9.5Hz), 8.54 (2H, s), 7.30 (2H, d, J 8.5Hz), 6.97 (2H, d, J B.5Hz), 4.83-
4.77 (1H, m), 3.0 (1H, dd, J 4.1, 14.0Hz), 2.71 (1H, dd, J 10.0, 14.0Hz),
0.83 (3H, s), 0.75 (3H, s). m/z (ES+, 70V) 645.9 (MH*).

25
EXAMPLE 130
{2 S)-Ethyl-2-(4,4-dimethyl-3-0x0-2-pyrazin-2-yl-cyclobut-1-enylamino)-

3-{4[(3,5-dichloroisonicotinoyl}aminojphenyl}-propanoate

A solution containing vinyl iodide (500mg, 0.81mmol), palladium dichloride
30 (14mg), triphenyl arsine (101mg), 2-tributylstannyl 1,4-pyridazine (307mg),
and copper iodide (15mg) in DMF was heated to 952 for 3h. The reaction
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(2S)-2-1(7-Acetyl -2-brono- 3- oxo- 7-aza-spi rof 3. 51non-1 -en-1|-yf)am nol -

3- { 4- f ( 3wdr ativskdoar oi soni cot i noyl ) ani no] phenyl } - pr opanoi ¢ acirtsERsemandSUME 2005
of Exanple 134 (50ng, 0.078mml) was hydrolysed in a 5 simlar manner to

the nethod of Exanple 2, to give the title conpound as a white powder
(21mg, . 0. 034mml, % . 5H(DVSO d6, 390K) 114%. 38 (1H, s), 8.96 (2H, s), 7.57
(2H, s br), 7.28 (2H, d, J 7.9Hz), 4.78 (IH m, 3.99- 3.96 (2H, m,
3.30-3.06 (4H, m, 2.00 (3H, s), 1.94-1.84 (2H, n), 1.48-1.21 (2H mM. Mz
(ES+, 70V) 61l@aas (Hémr)diluted BashvRidtudadéd Eadpyéod Jodium hydrogencarbonate

2-(2-b | -4, 4-di hyl - 3- - I -1- I ] -3-{4-
2 2oy L N S SHE! AL T amn) CBLE e ol ne
free acid of hrlééfl(m;g‘a;é%ﬁ_ Zitetdl Saft cOneBRRhledNA vASud NCHIBRGSRph

(0.48g, 2.3mmoD In nitronmethane (8ml) was treated with™a e?ic acid
(1 drop). The(Si€ubolnftOALcthexanas)sganenthe tite conmpourich f122/mg.a0@ 3o,

partition b e ( n ter ). t r.gani cs wer

separ at ed,eéjvvagh%' &"Eﬁ%?e&gé%%%%%mﬁg&géim s)g;?s (P'aqw g't]r1i Hé‘ﬁ( 25m ),
dried (Na2SO4y, gfz.’mﬁﬁeﬂgmﬁiHCanel@mﬁiﬁCb.sm @R JI®.58) 0k va -4 18 foam
This was purifi@d by colu chr offat ogr aphy i 02, ~C gradient elution 1:1,
hexane: Et OAc ), Bt1@ACIH. tdd, gl §2, 188HZ)t Bd IcOmpaithd) 445 13.9He)x d.2BK3M, (,0. 71 ¢, -
59% . 5H NMR (DVBO d6, 400MHz) 10.87 (1 H sE) 8.8155412H, SI-)| 8.38 (1H, d, J
9.3Hz), 7.53 47HHA), 123B(3e9), 0:9843H; sl miz (ESH. A0Y)( 384 1HMHH. 09 (2H, d, J -
8.5Hz), 7.03 (2H, d, J 7.2Hz), 4.15 (1H, m, 25 4.04 (2H, dgq, J 1.6, 7.1Hz),
3.19 (2H, m, 3.04 (1H dd, J 13.8, 5.0Hz), 2.89 (1 H, dd, J 9.5, 4.8Hz),
1.91. 261Qq SHEXAMPLEAZESI, 70V) MH 566. EXAMPLE 137
2- (Z-Benzyl -4, 4-dj ( .- 3-0x0z cycl obut - 1- enyl am nQ) - 3
dl Chl or OI Sonl e -““u ‘!..l.l.'.. SO OXOr£L-DYFaZiN-<-¥i-C) O DL 1 =A%

- - - - >awaw - i O - -

3-{4](3.,5-dichloroisonicotinoyl)Jaminojphenyl}-propanoate

Hydrolysis of the compound of Example 130 (50mg, 0.09mmol) with

lithium hydroxide (10mg, 0.23mmol), according to the method of Example
15 2, gave the title compound (33mg, 0.064mmol, 71%) as a white powder.

LCMS indicates the presence of two separate atropisomers. §H (DMSO

db, 390K, 1 atropisomer) 10.49 (1H, s), 8.90 (1H, br m), 8.69 (2H, s), 8.42

(1H, br m), 8.21 (1H, br m), 7.43 (2H, d, J 8.3Hz), 7.21 (2H, d, J 8.3Hz),

5.95 (1H, br s), 4.20 (1H, m), 3.27-3.22 (1H, m), 3.06 (1H, m), 1.28 (3H,
20 s), 1.19(3H, s). m/z (ESt, 70V) 526.0 (MH).

EXAMPLE 132
(2 S)-Ethyl-2-[{4-methyl-3-ox0-4-phenyl-cyclobut-1 -ehvl)a mino]-3-{4-

[(3.5-dichloroisonicotinoyl)Jaminojphenyl}-propanoate

25 Prepared from intermediate 49 (300mg, 1.72mmol) and the free base of
intermediate 27 (400mg, 1.04mmol), in a similar manner to the compound
of Example 11, to give the title compound as a white powder (329mg,

0.61mmol, 59%) as an approx. 1:1 mixture of diastereomers. 8H (CDCI3,
300K) 10.95 (1H, s), 10.88 (1H, s), 8.89 (1H, d, J 8.6Hz), 8.81 (2H, s),
30 8.80(2H, s), 8.74 (1H, d, J 8.8Hz), 7.63 (2H, d, J 8.5Hz), 7.59 (2H, d, J
8.5Hz), 7.34-7.10 (5H, m), 6.89 (2H, d, J 8.5Hz), 6.85 (2H, d, J 8.5Hz),



WO 02/ 068393 PCT/ G802/ 00206 152 To a solution of the conpound of Exanple 136
(210ng, 0.4mml) in THE (2ml) was added a solution of |ithium hydroxide
hydr at e w@bnuss3dd. 6nmol ,  1.5eq) in water (1 nl). The sol upéparossomt | 6rAis 260
roomtenperature for 3h. The reaction m xture was concentrated in vacuo and
the residue re 5 dissolved in water (15m ) and washed with diethyl ether
(10nl). The aqueous was concentrated tg.approx. 5Snml and taken to pH 4 with
HC (2M aq.). The resulting solid was ?lltered washed on the sinter with
water, diethyl ether and dried in vacuo to give the title conpound as a
white solid 427Grw 4M1H(eyr4148(4@9|\&ﬁd 4]3@@ 83 (BBDKh) 1@242(2(HHt Jr),
8.70 (2H, s),_ 10 7.64 1Hd)] ygé 725‘2H
7.13-7.19-t9A. 3-33-3-01 - H 581)3"(’31 58 (?HH,S ol 25 ( H@Hz%“&*zis!nfa H, dd,

J 14.0, 4.9 J 14.0, 9.0Hz), 1.12 (3H, s), 1.09 (3H, d, J
15. 7Hz) . zHi%5§§r 78%§$}WH+§8 15 EXAMPLE 138 Isopropyl (29)

2-(2-Brom) 3- 0x0-spi ro[ 3. 5] non-1-en- 1-yl am no) - 3- ( 4-

((3,5-dichloroi soni coti noyl )am nol phenyl} propanoate To a solution of the
conpound &f WO.SQ, 0.9mmol ) in DVF (5nl) was added EDC (185nm,
1.1eq), HOBT 2 0, sl Th

stirred at rd6RFEEH : 2 Ll 36 OFH ; X

(100m) and srdnéﬁﬂﬁb)sorifaetma aHfino ) sdoaféi the organi cs washed
wi th water (Eﬂimne—(—i%%ﬁ_alr%é‘%ggz%ﬁnered and

concentr at ed The vampound afi exarapler 142 (184Mpd 0. TBremaluwasweysdrolysedriatad wit h
di et hyl ether h | t owder. 0 35 65%
SH NMR (300 ﬁ)%ﬁ}ééﬁﬂé fo, ee‘Jé'S ’ioqu%b%&%af g} \%ﬁfheiﬁ;&@,m@gé;_ 3840 (2H,

S)g 39102Hind, whit8. §dr||ili) (79m@8 O Psnnedi, 86%). ablzan appfBx( 41t Inixkee, of .
), 4.53 (11-1, m), 3.01 (11-1, dd, J 4.9, 13.8Hz), 2.83 (11-1, dd, J

9.5, 13.9Hz) duaste&mn@e COHPMBO d6,136qK)110,95dand 108874, $)0.8082 larab ( 6H,
dd). mfz (ESlg of 0% MHs 8981159, 3 8785 78%%nd 7.59 (2H, d, 4 8.5Hz), 7.23-

7.10 (5H, m), 6.88 and 6.85 (2H, d, J 8.5Hz), 4.70 and 4.63 (1H, s), 4.36-

4.25 and 4.25-4.22 (1H, m), 3.31-3.00 (2H, m), 1.41 and 1.25 (3H, s). m/z

15 (ES+, 70V) 509.9 (MH*).

EXAMPLE 134
(25)-Ethyl-2-[(7-acetyl-2-bromo-3-0x0-7-aza-spiro[3.5]non-1-en-1-

vilaminol-3-{4-{(3,5-dichloroisonicotinoyllamino}phenyl}-propanoate

20 A solution of the compound of Example 51 (100mg, 0.18mmol) iq THF

o (10ml) at rt was treated with N-bromo succinimide (32mg, 0.19mmol).
After 30min the reaction was diluted with EtOAc (50ml) and saturated

aqueous sodium hydrogencarbonate solution (30ml), the organic phase

separated and dried (MgSOQ,), filtered and concentrated in vacuo.

25 Chromatography (SiO,, EtOAc) gave the title compound as a white
powder (79mg, 0.12mmol, 67%). H (CDCl3, 300K) 9.54 (1H, s), 8.65 (1H,

d, J 9.4Hz), 8.19 (2H, s), 7.49 (2H, d, J 8.4Hz), 7.07 (2H, d, J 8.4Hz),

4.91-4.81 (1H, m), 4.11 (2H, q, J 7.1Hz), 3.49-3.44 (1H, m), 3.25-2.66 (5H,

m), 1.89 (3H, s), 1.86-1.25 (4H, m), 1.18 (3H, t, J 7.1Hz). mvz (ES+, 70V)
30  639.0 (MH*).




WO 02/ 068393 PCT/ G802100206 153 EXAMPLE 139 (25) 1 6 AUG 2005
2- (2-Brono- 3- oxo-spi ro[ 3. 5] non-1-en-1-yl am no) -3-{4-((3, 5-

di chl or owicszmise0ti noyl ) am no] phenyl } propanoi ¢ aci d 1- net hyler/@s@aobd n- 4- vyl
ester 5 Using a simlar procedure to that for the preparation the conpound
of Exanple 138 fromthe conpound of Exanple 32 (0.5g, 0.89muvl), EDC
(185ng, 1.1leq), HOBT (135ng, 1.1leq), 4-hygiroxy-I-nethylpiperidine (0.5n)
and DVF (2nl) was prepared the title conmpound (0.21g, 36%. SH NVR (300MHz,
DMSO d6) 11.01 (1 H, br), 9.01 (1 H d, J 9AHz), 8.92 (2H, 10 s), 7.71 (2H,
d, J 8.5Hz), EXAMPRE 135 J 8.5Hz), 4.90 (1H, br), 3.33 (1H dd, J 13.8,
4.8Hz), 3.16 (1H, : , r% 2.4[0 (2H,, br),

(3H, d, J 8.0k Bl =5 d

br). mlz (ESI .
2-(2-Brorm-3-3 4 —t-en- 1- —3-1 4- . o-
di chl or oi soni dbticmypdamd b Epiasmpie } 13y (Gmg| 0.07@mMmol)cvap dywdidlysarbirer Usi ng

135 from the SOMASIRANRR" B afﬁ%ﬁlsﬁﬁo% %éé@%%ﬁif Jotthgive BRAESordaeuss a%éﬁ?‘?' ’
HOBT (400ng, .

il e compound Wate BRI ik, 7 aENDMSD] 49, ROBIERR b,
9.0Hz), 8.78 £RI8.968)2H7shT.$2kRHds bh),&.2842H, @, 367.9H21.4.98 (JHS8rPHR)99-5. 15 (1
H m, 4.71 (1 H , 3.18 %1 H dd, J 5 2 13 9Hz ), 25 3 02 (1H dd, J 9.5,
13.9Hz), 1. 173@6’8&19)4,3.39-, .08 (ol 2.0 (3 5).(TESH-1.84 (R4, miv 1.841.2ExaVPLE
141 (2S) 2-(2; - 3- - SPI ~1-en-1-yl am -3-[4-[(3,5 30

di chl (()rozi soﬁ@gﬁfﬁféﬁmﬂﬁﬁﬁgkm&ofg ac%/dare?(r)?ahydh- [ 1£ uran- 3-yl
eser WO {12/ 068393

EXAMPLE 136
Ethyl (25) 2-(2-benzyl-4,4-dimethyl-3-ox0-cyciobut-1-enylamino)-3-{4-

I(3.5-dichloro-isonicotinoyllamino}-phenyl} propanoate

A solution of the free acid of Intermediate 27 (0.82g, 2.1mmol) and

15 Intermediate 72 (0.48g, 2.3mmol, 1.1eq.) in nitromethane (8ml) was

treated with acetic acid (1 drop). The resulting mixture was heated at 100°

for 2h. and then partitioned between EtOAc (50ml) and water (25ml), the

organics were separated, washed with water (25ml), NaxCOj3 (25ml, sat.

aq.), brine (25ml), dried (Na,SO,), fitered and concentrated in vacuo to

20 give a crude foam. This was purified by column chromatography (SiO,,

o gradient elution 1:1, hexane:EtOAc to EtOAc) to give the title compound

as a white solid (0.7 1g, 59%). 5H NMR (DMSO d°, 400MHz) 10.87 (1H, s),

8.81 (2H, s), 8.38 (1H, d, J 9.3Hz), 7.53 (2H, d, J 8.4Hz), 7.33 (2H, m),

7.15 (2H, m), 7.09 (2H, d, J 8.5Hz), 7.03 (2H, d, J 7.2Hz), 4.15 (1H, m),

25 4.04 (2H, dg, J 1.6, 7.1Hz), 3.19 (2H, m), 3.04 (1H, dd, J 13.8, 5.0Hz),
2.89 (1H, dd, 4 9.5, 4.8Hz), 1.02-1.26 (8H, m). m/z (ESI, 70V) MH* 566.

EXAMPLE 137
2-(2-Benzy!-4.4-dimethyl-3-oxo-cyclobut-1-enylamino)-3-{4-[(3.5-

30 dichloroisonicotinovilaminol-phenvlipropanoic acid



154 PCT16B021002961 6 AUG 2005 Using a simlar procedure to that fOTEtAU@NGS
preparation the conmpound of Exanple 138 fromthe conpound of Exanple

acid (0.v%9,02/6688% Mol ), EDC (600ny, 3eq), HOBT (400ngy, 3e8yT/GB02/00206
(S)-3-hydroxytetrahydrofuran (0.5m ) and di nethyl formam de (5m)) was
prepared the title conmpound. 5 SH NWVR (300MHz, DMSO d) 8.87 (1H, d, J
8.9Hz), 8.79 (2H, s), 7.58 (2H, d, J 8.44blz), 7.27 (2H d, J 8.5Hz), 5.30
(1H, m, 4.77 (1H, m, 3.72- 3.83 (3H m, 3.65 (1H, d, J 10.4Hz), 3.20 (1H,
dd, J 14.0, 5.1Hz), 3.04 (11-1, dd, J 14.0, 9.7Hz), 2.11-2.27 (1H m,
1.87-1.99 (11Faa sr)!uticln 8fthe wnppgnd of Egample0BEL(210mg, GL4minol)inzZTHESI |
70V) MH 636.

-yl ani no) - 3- {(E“ﬁ a8 aiced 8ottt AR ‘{rﬁwﬁ%’ﬁﬁ%g}%ﬁ@y%ib‘g%’@éd d

1- et hyl - pyr rDSéd) ﬁ'r\ﬁatsdr (168t Theldldiidrn@gas stired &rop tatpemtu@ fdrgh for the
preparation the conpound of Exanple 138 fromthe conpound of Exanple 32

(0.5g, 0.89mmUMg regeitoN (B, WasgFontsmrated odhwacgaqand the residue re-

compound. SsrdV§baR et snd Magfed it e yFRAREE (1BAY.'THE o)
2 ;2 gin s) ,aquenfis( @his cbncdénfalidr}o apPrax.26m{ 2dd thkeh 80@-&)4 mgthéglcgl% m,

(2H, m, 1. 55!2@‘ Aat lfi‘eH eSHi“"glsoiﬂ(“ﬁs N‘épeﬁ’) Wfﬁf‘fé(%‘slhe ?'OW Wiilp Wi,

EXA'VPLE 143 Zhethyl ether and dried in vacuo to g?tve the title compound as a white solid
2- (2- Bromo- 3- 0x0-'spi r o[ 3. 5] non- 1-en- 1- yT am no)-3-{4- - di chl or o-

pyri di ne- 4- c41BOm, )B5a6). Gbi (400btH, }Dmsapd%daam@mmar(emybr)estm(2Hussng a

71 @M ¢ ne ompbbind b EQZ%F% T e WA AT P e

(350ny, 2. 6eqy), zph'sr(q) @@smmw) hwgrﬁqjcprﬁwarcﬁd érhg 2] @’re ‘
corrpound (0.17 oi "SH' (300 DVSO d) " 11 24 (1 H, d,
SOa o). o daFi zid, 57140 SoFebIt 12 (H. )5 1598 \3H7 di7d 15.7F12), miz (ESI

70V) MH* 538.

15 EXAMPLE 138
Isopropyl (25) 2-(2-Bromo-3-ox0-spiro[3.5]non-1-en-1-ylamino)-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyl} propanoate
To a solution of the compound of Example 32 (0.5g, 0.9mmol) in DMF
(6ml) was added EDC (185mg, 1.1eq), HOBT (135mg, 1.1eq) and
20 isopropanol (0.5ml). The mixture was stirred at room temperature for 48h.
then partitioned between EtOAc (100ml) and Water (50ml). The aqueous
was separated and the organics washed with water (5 x 30ml), brine

(30ml), dried (Na>SQ,), filtered and concentrated in vacuo to give a crude
solid. The crude was triturated with diethyl ether to give the title compound

25. as a white powder (0.35g, 65%) 6H NMR (300MHz, DMSO d® 10.69 (1H,
br), 8.68 (1H, d, J 9.1Hz), 8.60 (2H, s), 7.39 (2H, d, J 8.5Hz), 7.08 (2H, d,
J B.5Hz), 4.78 (1H, sep, J 6.3Hz), 4.53 (1H, m), 3.01 (1H, dd, J 4.9,
13.8Hz), 2.83 (1H, dd, J 9.5, 13.9Hz), 1.36-1.60 (9H, m), 1.19 (1H, d, J
12.7Hz), 0.98-1.05 (6H, dd). m/z (ESI, 70V) MH* 608.

30



1 6 AUG 2005 WD 02/ 068393 PCTI GB02/ 00206 155 7.67 (5H, c), 7.31 (2{;1B @g 00%
8.4, 0.9Hz), 6.93 (1 H d, J 81 Hz), 5.20 (1 H, br), 3.59 (1H, dd,; 3 :
6. 0Hz) , Wwodoésb dd, J 14.0, 9.3Hz), 1.60-1.97 (10H m pcticmochSlos 70V)
WMH 644. 5 EXAVPLE 144 2-(2-B

r ono- 3- 0x0- spi ro[ 3. 5] non- 1- en- 1-yl am no) - 3- {4- [ (3. 5-

di chl or oi soni coti noyl ) am nol phenyl )propa%gl c acid pyridin-4-ylnethyl ester
Using a simlar procedure to that for thé preparation the conpound of 10
Exanpl e 138 fromthe conpound of Exanmple 32 (0.60g, 1.1mmvol), EDC (222ng,
1. leq), HOBT EXAMPRLEN.3beq), 4-pyridinenethanol (0.36g, 3.2mmol) and DW

(5m )] was prepared the t|tIe corrpound (0. 48, . SH NI\/R 400MHz, DMSO
d6, 380K) 10.4&$ Brpmo-3-ox0-spirof3. i3 3y{4-H356 (1 H,
d J 8 1 HZ),d' h . . -br)1

3.32 (1H, dd, =2 y : , ‘

m, 1.21 (1 I—b.pl@i-ldm.4.§;155|@||‘:8| 70\/) MH  657. EXAI\/PLE 145 Met hyI (28)
2-[ (3-o0x0-7- oxasplro[S 5] non-1-en- é)n am noj - 3- (

di net hoxy[P1, 1t S'ngﬁe‘HSH"Pf Proegdiirgpton daat O(d?e@rqw@rﬁt'%n r&maﬁonm@m@fe to

(2) - 2 ani no- SIPIE 138 Tedrd b EBRBRG b EARTHo 2" fo S TeErmg), 5C

6. 3mmol ) and (A-86xagpilc béd, SHABTENE-3bN3Y,diloten)( 14ty drody-1- meﬁhylmpmmésom)
(Sootre ety ol o Soaged o S8 SRl o Fiolomd A o 4
361 (61 ), YTRGONHe dgﬁ*%@’l%ﬁ*%‘“%‘ 091 8y, el g gafBr T, <)
Hz;( 1. 7401. 99, {21, (Z’rj.,d U 8.8Hz). T—J40c{2HJ d:L;!S 86542&) 419(311H(t1r)l—838 (134, 8, OHz)

ESL, 70V) 4WiE £8Pz 3018 GHE3,2P 38, 9.6Hz), 2.55 (2H, br), 2.40 (2H, br),

2.24 (3H, d, J 8.0Hz), 1.64-1.95 (12H, m), 1.50 (2H, d, J 12.1Hz), 1.23
(2H, br). m/z (ESI, 70V) MH+ 664.

15 EXAMPLE 140
(2S) 2—(2-8romo—3-oxo-spiro[3.5_mon-1-en-1-v!amino)—3-{ 4-[(3,5-

dichloroisonicotinoyl)aminolphenyi} propanoic acid cyclopentyl

ester
Using a similar procedure to that for the preparation the compound of
20 Example 138 from the compound of Example 32 (0.5g, 0.89mmol, EDC
C (600mg, 3eq), HOBT (400mg, 3eq), cyclopentanol (0.5ml) and DMF (5mi)]
was prepared the titte compound. $H NMR (400MHz, DMSO d°) 10.88
(1H, s), 8.85 (1H, d, J 9.0Hz), 8.78 (2H, s), 7.58 (2H, d, J 8.5Hz), 7.26
(2H, d, J 8.5Hz), 5.15 (1H, m), 4.71 (1H, m), 3.18 (1H, dd, J 5.2, 13.9Hz),
25 3.02 (1H, dd, 4 9.5, 13.9Hz), 1.17-1.84 (18H, m), 1.14 (1H, m). m/z (ES],
70V) MH* 634, |

EXAMPLE 141
{(2S) 2-(2-Bromo-3-oxo0-spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3.5-

30 dichloro-isonicotinoyllaminolphenyl}ipropanoic acid tetrahydro-

furan-3-yl ester
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2-{[ 2- (i sopropyl sul fanyl) - 3- oxo- 7- oxaspi ro(3. 5] non-1-en- yl)

] am no} -§olZ0bs39i Met hoxy[ 1, 1' - bi phenyl ] - 4-yl ) pr opanoat e T%qéﬁ%‘)[’?&{mﬁ@”ﬁmﬂs
was prepared in a simlar nmanner to the conpound of 5 Exa romthe
brono derivative of the compound of Exanple 145 (0.5g, 1. Irrrml) as a white
foam (0.428, 73% . SH NVR (400MHz, DMSO d6) 8.91 (1 H d, J 9.4Hz),
7.29-7.21 (3H m, 7.09 (2H d, J 8. 2Hz)1 6.70 (2H,d, J 8. 4Hz) 5.32 (1H,
br), 3.74-3.80 (5H, m, 354364(8H m, 3.28 (1 H, dd, J 4.2, 16.4Hz),
2.97 (1H, dd, 0 6 H, dt,
e (’ " 8Hzl))§|n§ asisl?-rlia?’ p%%é’durg t6 tl’fa%"forstﬁ@ prlap@réd@orﬁ3 tﬁé@om% ?@d(aﬂﬂ
1.25 (1 H, dgxample 288)fror.tbe c(dBth{;)on ﬂ)f &Xalﬂzple QZ(EICQ 3615gd,0.89nfinglhiz) .

11, TS S A S it

1 - bi phenvl I(o%ml))md)mﬁ@myﬁoﬁhﬁmﬁdé I(@mﬁpwpdemdpmpﬁﬂ@%drﬁpéuﬁam I ar
manner to that of the onpound of rometh

(2S) - 2- anBno-&4 (MR (:BOMIHDXQMS@ d’) 8. ﬁﬁe(ﬁjﬂ 1d.4J 8. Qbisz&ﬂ@a(%( $),50.58

Dot (1 5 s i 8T &7 B . Bet Y SR 00 Tl ) S es (1 v
d, J 8.6Hz), ’378233?1 ), (5’!36'5 (1F® d, 1641]4?1)+ 3(130 €1la aHZ)J 1@07% ﬁﬂ'z% 804J
8. 4Hz), 4. 46 m, 69 (6H,

s), 3.24 1 H;Id:ld ll 14.33 9. 31('|9}.+z2) 11:2.28 (M |m) 1d39 115&3(181 ), 11 _7)1. 713 24
3H, t, 25 (ESI, 70V) MH424.
(EXAIVPLE 148 é?ﬁ;?‘“)cﬁs‘%ﬁé(%*ff%pj‘?% 17 ?Q%N\Hﬂée’% d|( met hy| g) 0X0- 1-

cyg™obut ddyl ) am no} - 3- (2, 6-di net hoxyf 1,1'-bi phenvl | -4-yl)propanoate 30 The
tit comouww in a simlar manner to the conpound of Exanple
70 as a whit . , 87% . SH NWMR (400MHz, DMSO d6, WD 02/ 068393

2-(2-Bromo-3-oxo0-spirof3.5lnon-1-en-1-ylamino)-3-{4-[(3.5-dichloro-

isonicotinoyllamino]phenyl}propanoic _acid 1-methyl-pyrrolidin-3-yl

ester
15 Using a similar procedure to that for the preparation the compound of
Example 138 from the compound of Example 32 (0.5g, 0.89mmol), EDC
(600mg, 3eq), HOBT (400mg, 3eq), 1-methyl-3-pyrrolidinoi (0.6ml} and
DMF (5ml) was prepared the title compound. 6H NMR (400MHz, DMSO
d®) 10.88 (1H, s), 8.87 (1H, d, J 9.0Hz), 8.78 (2H, s), 7.58 (2H, d, J 8.3Hz),
20 7.26 (2H, d, J 8.5Hz), 5.13 (1H, m), 4.74 (1H, m), 3.16 (1H, m), 3.04 (1H,
o m), 2.43-2.73 (2H, m), 2.07-2.26 (2H, m), 1.55-1.75 (11H, m), 1.11 (1H,
m). m/z (ESI, 70V) MH* 649.

EXAMPLE 143
25 2-(2-Bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3,5-dichloro-

pyridine-4-carbonyl)-amino |-Qhenyll-groganoic acid phenyl ester

Using a similar procedure to that for the preparation the compound of

Example 138 from the compound of Example 32 (0.5g, 0.8¢mmol, EDC
(500mg, 2.6eq), HOBT (350mg, 2.6eq), phenol (0.5g) and DMF (5ml)] was
30 prepared the title compound (0.17g, 29%). 6H (300MHz, DMSO d® 11.10
(1H, br) ), 9.24 (1H, d, J 8.8Hz), 8.98 (2H, s), 7.81 (2H, d, J 8.5Hz), 7.47-




157 & NS 2005 PCT/ GB02/00206 380K) 8.99 (1H, d, J 9.5Hz), 7.21- 7 29 %
m, 7.10 (2H, d, J 8.1 Hz), 6.70 (2H, d, J 8.4Hz), 5.29 (1 H, : 17@%
q, J 7. 1w#dyosdsB0 (6H, s), 3.23 (11-1, dd, J 13.8, 5. OH@)CT/@B(% iokH dd J
13.8, 10.4Hz), 2.79 (1H, sep, J 6.6Hz), 0.99-1.25 (15H, : 8

MH+498. 5 EXAMPLE 149 (2S)

2- ([ 2- (i sopropyl sul fanyl) - 3- oxo- 7- oxaspi t 3.5] non-1-en-yl) )

| am no} - 3- (2, 6-di met hoxvf 1,1'-biphenyl]-Z4-yl propanoic acid Prepared from

t he conpound of Exanple 146 (0.25g, 0.46mmol) in a 10 simlar nmanner to
that of Exanplzg? (4, \77631 tualsswrmng 893 1\MndeJ spnwjesz(cﬁ g,
89% . SH NWR 400§/Hz gy (zngS 80 (1H, ?]i ﬁz ‘—Im

7.08 (2H, d, bre.358dyH 6id7 g4, 6.aHz) I84QHﬂ)* @2:51410I-93Hi§) 1§0759(72H n,
3.59 (8H, rr) 0_1 Y J 10.9, 13.6Hz), 2.76 (1 H, sep, J
6. 8Hz), 1.99 ioﬁ '%m@‘%é' ?@V&MH 69‘? 46 (1 H d, J 15 13.1 Hz), 1.23 (1H,
d, J 12. 7Hz), 1 06 (3H, d, J 7.8Hz), 1.03 (3H, d, J 7.8Hz). nlz (ESI, 70V)
MH+ 512. EXAMPLE 150 528! 2-{[ 2- (i sopropyl sul fanyl) -4, 4, -di net hyl - 3-oxo 20
1-cyc|obut§ny| 6- dlnethoxy[l 1 blphenyl] 4-yl)propanoic acid
Prepared fromst B . e Is) ina simlar
manner to tha a-white powder
(0.13g, 44%. d&hl%dﬁﬁ%ov%@ld@hewl]&ﬁobaHmcbactﬂ 25 7.21-7.29 (3H,
m, 7.08 (2H, d, . J 8 OHz), 6.70 (2H, d, J 8.4Hz), 5.15 (1 H, br), 3.61 (6H,
s). 3.91 (1H, pyidin-drgmethylester > 77 (1H, sep), 0.98-1.14 (6H m. mz

(29" 2“”&*)2 &y P Pt rodRdli et 41 the. progaration hecqeound of
C Example 138 from the compound of Example 32 (0.60g, 1.1mmol), EDC
(222mg, 1.1eq), HOBT (162mg, 1.1eq), 4-pyridinemethanol (0.36g,
3.2mmol) and DMF (5m!)] was prepared the title compound (0.48g, 66%).
5H NMR (400MHz, DMSO d°, 380K) 10.43 (1H, br), 8.69 (2H, s), 8.57 (2H,
d, J 6.0Hz), 8.38 (1H, d, J B.1Hz), 7.57 (2H, m}), 7.30 (4H, m), 5.26 (2H, s),
15 4.95 (1H, br), 3.32 (1H, dd, J 14.2, 5.4Hz), 3.17 (1H, dd, J 14.1, 9.1Hz),
1.46-1.71 (9H, m), 1.21 (1H, br m). m/z (ESI, 70V) MH" 657.

2,
4

EXAMPLE 145
Methyl (25) 2-[(3-oxo-7-oxaspiro[3.5]non-1-en-yl)amino}-3-(2,6-
20 dimethoxy[1,1'-biphenyi]-4-yl)propanoate

o Using a similar procedure to that for the preparation the compound of
Example 38 from methyl (25)-2-amino-3-(2,6-dimethoxy[1,1’-biphenyl}-4-
yl)propanoate (2.0g, 6.3mmof) and 7-oxaspiro{3.5]nonane-1,3-dione (1.1g,
1.1eq) in DCM (30ml) was prepared the title compound as a white foam

25 (2.4g, 86%). 8H NMR (300MHz, DMSO d° 8.53 (1H, d, J 8.7Hz), 7.20-
7.30 (3H, m), 7.08 (2H, d, J 8.1Hz), 6.70 (2H, d, J 8.5Hz), 4.44 (1H, s),
4.30 (1H, m), 3.72 (3H, s), 3.61 (6H, s), 3.22 (1H, dd, J 13.7, 5.0Hz), 2.98
(1H, dd, J 13.8, 10.1Hz), 1.74-1.99 (2H, m), 1.48 (1H d, J 13.6Hz), 1.31
(1H, d, J 13.0Hz). m/z (ESI, 70V) MH* 439,

30




1(3, 5-di chl oroi soni coti noyl ) am no] phenyl } propanoate WO 02/ 068393
PCT/ GB02/ 00206 16 AUG 2005 158 A mixture of the free anmine of Int @AH@&qoghte
27 (1000wo,0286683 Mol ), Internediate 52 (611 ngy, 2.61 nMadT/8B02/00206
nitronethane (1 OrM) were heated at reflux for 5 hours. The sol vent was
renoved by evaporation under reduced pressure and the residue

chromat ographed (Si 02, 3:2 5 hexane: Et to afford the title conmpound as
a colorless oil (310mg, 20% . 8H NWR ( 3) B.51 (21-1, s), 7.80 (1 H, br
s), 7.52 (2H, d, J 8.5Hz), 7.07 (21-1, d, J 8.5Hz), 5.15 (1H, d, J 7.6Hz),
4.32 (1H, m,EXAMP(BH48, J 7.1 Hz), 3.07 (2H, d, J 5.6Hz), 1.75-1.40
(20H, m, 1.18 , 7.1 Hz C 10 EXAMPLE .
2-[ (2- Cycl oheletaRl de fmil: SInYY fanyl)-3-4 z Slr3§@m5=1-en-

di chl or oi soni | 3 r ' C ) nd of Exanple
151 was hydr c”) 43 g 4’ Lt ‘Ne‘ﬁ, Av1)otS gBéltIe conmpound in
78% yi el d. SHrAMRtetmbEMd whs @pdfed in b sililasnarthef@o(tBelcompoindBi (1 H,
s), 7.56 (2H, d, J 8.2Hz), 7.25 (2H, d, J 79?_% , 4.06 (1-H_m, 3.12 (1 H,
dd, J 3.9,5 13Example 70dsomithg brgino slegvative ph thecompousd of GxamnleH 45y . m 2

(. (2 56 A B 6 8 s o, D

trinmethyl - 3- cfY-g:9¢! @bitd, 1 EMHANIRI-7(r DYBHOA)E 7RO HRHed, I8 2H:) M6l 2
manner to the conmpoun e 151 from Internmediate 59 to give the

TP e compoun@H A dhgitieh 258 dhHbe, Cortao (85 o, 3.54-354 65, Sas.200, <)
7.52 (21-1, d; 4 , ) IS 2 ’ .OHz) ,
b 36 a1 T Gt ). 1840 (8197 i dgd 3, R Bref 4 st o 1Y)
(St N0 16ke), L991¢5idt 1 G8HES 1,824, dudl 8., (:0), BABRUE, 154 30
28 3L (4-[ (3,5 S0 (2, 4 Aty -
2 o eyar L .2 TacUHah ] 28 TR o, 00Y2 5B P OBISRY o B TR, Tk (Y]

)

6.7Hz). m/z (ESI, 70V) MH" 526.

EXAMPLE 147
15 Ethyl (2S) 2-[(4.4,-dimethyl-3-0x0-1-cyclobutenyllaminol-3-(2.6-

dimethoxy[1.1’-biphenyl{]-4-yl)propanoate

The title compound was prepared in a similar manner to that of the
compound of Example 41 from ethyl (25)-2-amino-3-(2,6-dimethoxy(1,1'-
biphenyl}-4-yl)propanoate (1.5g, 4.5mol), and 3-hydroxy-4,4-dimethyl-2-
20 cyclobutenone (0.5g, 4.5mmol) in DCM (15mi) as a white foam (1.8g,
c 93%). 58H NMR (300MHz, DMSO d°) 8.68 (1H, d, J 8.6Hz), 7.22-7.37 (3H,
m), 7.18 (2H, d, J 8.3Hz), 6.78 (2H, d, J 8.4Hz), 4.46 {1H, s), 4.32 (1H, m),
4.21 (2H, q, J 7.1Hz), 3.69 (6H, s), 3.24 (1H, dd, J 13.8, 5.9Hz), 3.09 (1H,
dd, J 13.8, 9.1Hz), 1.24 (3H, t, J 7.1Hz), 1.16 {3H, s), 1.08 (3H, s). m/z
25 (ESt, 70V) MH"* 424,

EXAMPLE 148
Ethyl  (29) 2-{[2-(isopropylsuifanyl)-4,4,-dimethyl-3-ox0-1-
cyclobutenyllamino}-3-(2.6-dimethoxy[1.1’-biphenyl}-4-ylipropanoate

30 The titie compound was prepared in a similar manner to the compound of
Example 70 as a white foam (0.52g, 87%). 6H NMR (400MHz, DMSO de,



WO 02/ 068393 PCT/ GB02/ 00206 159 The conpound of Exanple 153 was hydrol ysed
by the nethod of Exanple 2 to afford the title corrpound* |eId SH
NMVR (d6 6 (2H, s), 6.82 (2H, d, J 8.5Hz), 6.54 g}% 5Hz)
3.69 (1 %%’?68;923?57 (1H, m, 2.25 (1H, ), 0.68 (3H, s)., § i‘ﬁ?"gﬁ
(s, 3H. mz 5 (ES, 70V) 462.0 (MH). EXAMPLE 155 Ethyl (2S)
3-(4-1(3,5-Di chl oroi soni coti novt)am nol phenyl | - 2- (2- et hyl -
4, 4- di net hyl - 3- oxo- cvcl obut - | - enyl am no) Propanoate C 10 Prepared in a
simlar manner to the conpound of Exanple 151 from Internediate 60 to give
the title conagg 0yl (gH Sgldy (1H,
Ly orey 53@ 82%‘9 (139(5 fb%Hz‘%WPéNRz édf‘{srﬂ@o)rﬁo(% 8 J881)Hz)(6ﬁ)m
4.17 (2H, q, J2H, 0Hz_J)$4B{zL25(ZB|—(1H1)m)340®' (MHL &y7. 1HzBB. §QI-06|'h)S) 3.2 (4H
1. H, H
m. 3 ?E,H(f’ @ﬁwgf%@% §§§I){2) % 8¢ ({8Mua, P13:8, h07aRtP)2. 787 aH Bp, JOV)
3-{4-1(3,5-Di @mzploswcgs(1rmvtm)ammnzqrssrne7wmmmat hyl - 4, 4-
di met hyl - 3- oxo- cvcl obut - i - enyl am no) “propanoi ¢ acid 20 The conpound of
Exanpl e 158 was hydrol ysed by the method of Exanple 2 to afford the title
conpound in 789% i@ & 4 NVR (d6 DVMSO) 7.83 (2H, s), 6.81 (2H, d, J
8.5Hz), 6.51 M , ~4Hz), 3.52 (1 H m, 2.51 (1 H mM, 2.21 (1 H m,
1.10 (2H, q, J28)3Hz), B{P(iéSptopisulda o-%dxalpird[3.5thor-1-dn-UpHz)
mz (ES, 70V) 476.0 (|vH ): 28 EXAI\/PLE 157 Et hyl (23)
3-{4-[(3,5-D| Jaming}-4 gl propanoic acid

S: il ninﬁé?%%?’%‘%‘ﬁ"%g”oun%@“ SRS B I 4 .,
0, 1 101 sl o iy oty wggne 04 Qemss3 PO GHCD) 00206
16 AUG 2005 ow)d’er (0. 21g,( 89%) §H NMR(40%)MHZ DMSO dg) 8.80 (1H, d, J 9.5Hz),
7.21-7.28 (3H, m), 7.08 (2H, d, J 8.1Hz), 6.70 (2H, d, J 8.4Hz), 5.25 (1H,
m), 3.76 (2H, m), 3.59 (8H, m), 3.30 (1H), 2.93 (1H, dd, J 10.9, 13.6Hz),
2.76 (1H, sep, J 6.8Hz), 1.99 (1H, m), 1.86 (1H, m), 1.46 (1H, d, J
15  13.1Hz), 1.23 (1H, d, J 12.7Hz), 1.06 (3H, d, J 7.8Hz), 1.03 (3H, d, J

7.8Hz). m/z (ESI, 70V) MH* 512,

EXAMPLE 150
(2S) 2-{f2-(isopropylsulfanyi)-4,4.-dimethy|-3-0x0-
20 1-cyciobutenyllamino}-3-(2.6-dimethoxy[1.1’-biphenyi]-4-vi}propanoic

(@ acid -

Prepared from the compound of Example 148 (0.31g, 0.64mmol) in a

similar manner to that of Example 2 to give the title compound as a white
powder (0.13g, 44%). 8H NMR (400MHz, DMSO d®) 08.85 (1H, br d),

25 7.21-7.29 (3H, m) 7.08 (2H, d, J 8.0Hz), 6.70 (2H, d, J 8.4Hz), 5.15 (1H,
br), 3.61 (6H, s), 3.91 (1H, dd, J 13.7, 8.6Hz), 2.77 (1H, sep), 0.98-1.14
(6H, m). m/z (ESI, MH") 470.

_ EXAMPLE 151
30 Ethyl (25)—2-[_( 2-Cyclohexyl-3-oxospiro[3.5]lnon-1-en-1-yl}amino]-3-{4-
[{3,5-dichloroisonicotinoyllaminolphenyl} propanoate




160 (2H, d, J 8.3Hz), 4.26 (1 H m, 4.15(2H q, J 7.11-1z), 3.12 (1 H m,
3.00 (1 H, rr) 1.75 (2H, m, 1.23 (2H, M, 1.07 (3H, s), 0.99 (3H,s), 0.73
(3H, t, 3Hz mz (ES, 70V) 518.0 (M{). 5 EXAVPLE 158 2?) 15AUB'1005
3- (4- ((é"Q“EﬁO‘?ﬁ:ﬂ’ r oi soni cot i novl ) ami nol phenvl } - 2- (4, 4- di mBEH{RIF00206

0X0- 2- propel -cycl obut -1 -enyl am no) propanoi c acid The conpound of Exanple

157 was hydrol ysed by the nethod of Exanple 2 to afford the title conpound
in 93%yield. SH NV\R (d6 DVvsO) 10 8.78 {58H, s), 8.05 (1H, d, J 9.2Hz), 7.58
(2H, d, J 8.3Hz), 730(2H d J83Hz) 4.15 (1H, m, 313(1H m, 2.95

(()1$’2 ?)?,H 1t s (FZY'T’SEFQ fn‘zh? 'ﬂ!ﬂ% jg@‘%’%%ﬁ@& %%5 521%‘3“2%%; ?)25)

3-(4-((3,5- Dﬁ\%@ﬁ&ilé@%@? Qﬁﬁhﬂfﬁb iy e itrodietBai@ {0 were hc?ated
3- 0x0- spi ro[ 3. 51non- 1- en- 1- pr opanoate Prepared in a simlar manner

to the corrpomtdrezﬁuff@mﬁl b0l1151 TThamSD VIent ava® deatoyegd4by cevfposatiore LIndére

din 68%vield SHN 6 8 7 21-
8 Otp) ./ og ehute %re‘s’s'ﬁ’ﬁz)a'(“g J86¢ ’8?\99% ¢ P%‘%‘ﬂ?@%%ﬁ?% rﬁl 2 413
(2H, q, Jsgr. %ﬁan@E@A& Ho &ford2th@9title cbnkbound at- &QTdidddds BY (330 g_L( 3H,
s), 1.18 (3H t, ) ‘Wv#m (M58 DAY es (29

3-(4-[(3, 5- DZ@\%&M&H MBd&DGiM%ArﬁZthbWGBQI(]HZD(g) ebAyPH3d, J 8.5Hz),

was. hyc of yclOtyCHha LB RIop Vo hiT o 7 e AR B i A B
86% yield. Sh. PNM%)(:@'@?Q&/EOH J%06|82 3 424, 4@ézoﬁ &), (HoH3H]t, J]79|I—i-6) 7. 57
(2H d, J 8.4Hz), 7.30 (2H 'd, 02/ 068393 161 PCT/ G30210020616 AUG 2005

4Hz)428(1Hr‘r)313(111r‘r)296(111r‘r) 1.70 - 1.49 (8H, m,
C 10 EXAMPLE152 :
(28) 2-[(2-Cyclohexyl-3-0xo0-spiro[3.5]non-1-en-1-yl}Jamino]-3-{4-[(3,5-

dichloroisonicotinoyl)amino]phenyl} propanoic acid

The compound of Example 151 was hydrolysed by the method of
Example 2, giving the title compound in 78% yield. 3H NMR (d® DMSO)

15  10.84 (1H, brs), 8.78 (2H, s), 7.60 (1H, s), 7.56 (2H, d, J 8.2Hz), 7.25 (2H,
d, J 7.9Hz), 4.06 (1H, m), 3.12 (1H, dd, J 3.9, 13.6Hz), 2.92 (1H, dd, J 9.8,
13.4Hz), 1.80-1.00 (21H, m). m/z (ES*, 70V) 570.1 (MH*)

EXAMPLE 153
20 Ethyl  (2S) 3-{4-[(3,5-dichloroisonicotnoyllamino]phenvi}-2-(2.4.4-

o trimethyl-3-oxo-cyclobut-1-enylamino) propanoate

Prepared in a similar manner to the compound of Example 151 from
Intermediate 59 to give the title compound in 70% yield. 8H NMR (CDCI3)
8.78 (1H, br s), 8.44 (2H, s), 7.52 (2H, d, J 8.4 Hz), 7.04 ( 2H, d, J 8.3Hz),

25 5.55 (1H,d, J 9.0Hz), 4.39 (1H, m), 4.20 (2H, q, J 7.1H2), 3.07 (2H, m),
1.41 (3H, s), 1.26 (3H, t, J 7.1Hz), 1.05 (6H, s). m/z (ES®, 70V) 490.0
(MH™).

EXAMPLE 154
30 (28) 3-{4-[{3,5-Dichloroisonicotinoyl)lamino]phenyl}-2-(2 4 .4-trimethyl-

3-oxo-cyclobut-1-enylamino) propanoic acid




1.38 (3H, s), 1.14 (2H m. mz (ES, 70V) 501.9 (MH). EEAU%§615Ethy|
(2S) 3-{4-[(3,5-Dichloroisonicoti noyl)am nol phenyl } - 2- ( 3- oxo1

propyl - spig @ledsdnon- 1-en-1 -yl am no) propanoate Prepared pict/@Bdldsbdedl
manner to the conpound of Exanple 151 from Internediate 65 to give the
title conpound in 76%yield. SH NV\R (CDCI3) 8.58 (2H, s), 8.44 (1H, s),
7.65 (2H, d, J 8.5Hz), 7.16 (2H, d, J 8. ), C10 5.38 (111-1, m, 4.46
(11-2, m, 4.30 (2H, q, J 7.11-1z), 3. 17" 2H, m, 1.85 - 1.42 (14H, m, 1.38
(3H, t, J 7.1 Hz), 0.90 (3H, t, J 7.3Hz). nVvz (ESA, 70V) 558.1 (MH).

EXAVPLE 162 1¥%he28bmpound of Example 153 was hydrol sed by the method of
3-{4-[(3,5-Di chl oroi soni coti noyl ) am nol phenyl } - 3- 0X0- 2-

spiro[ 3. 5] nonExamplazyuoaaﬁqrd)thpuﬂg&m_m in W% wiq)cﬁ!rh&NMR (Ex@MBé))lGl was

Y0l VSES D e L0 ) A 8 ) o P4 S S, SBERRISR 0, 50,

J 7.3Hz), 7.2 J H 9
3.20 (1)H ddg mgm%l 282 61@%)0%'6(81(23# 1536?'%8 ég'é' 89‘4@%&288432-“87_("2H mr‘r)
1.72 - ( b, 7rQV)4§23@(M)H—< , 1.23 (1H, m), 0.82 (3H t, J 7.4H).

m z (ES+ 70\/) 530. 1 (MH). EXAIVPLE 163 25 Ethyl (2S)

3-{4-[(3,5-Di chl oroi soni coti noyl )am nol phenyl } - 2- ( 2- et hyl -
3- 0x0- 7- oxa- SEXAMBLE|18%- | - en-1 -vl am no) propanoate Prepared in a simlar
nmanner to the_conpound o Exg pl e 151 from Interrredl at% 68|to |\{e t he

title conpounktiyl 42§ , d, J
9. 1Hz), 7.59 {2y o 4.38 (11-1, m,
4.17 (2H, q, WO 02/ 068393

P 02i tﬂDZOBré;&&elerl anﬁ;mllﬁxhﬁa(\ﬂlé’r tddheJccSmﬂ:ouﬂlG 6’ﬂ-IE)(anﬁ3!@9151l|'l’rordd J
9. 13. 6Hz),, K 1. 90 g 119$1 N)Mn'l%(ESA
70V) 532. 0 (Mq\tserm@@mp@ ,glve the tltle compound i o yleid BH R
DMSO) 8.78 (2H, s), 8.13 (1H, d, J 9.0Hz), 7.59 (2H, d, J 8.4Hz), 7.30
(2H, d, J 8.3Hz), 4.25 (1H, m), 4.17 (2H, q, J 7.0Hz), 3.12 (1H, m), 3.00
(1H, m), 1.83 (2H, m), 1.20 (4H, m), 1.06 (3H, m), 0.98 (3H, s), 0.84 (3H
15 t, J 7.5H2). m/z (ES*, 70V) 504.0 (MH").

EXAMPLE 156
(25) 3-{4-[(3.5-Dichloroisonicotinoyl}Jaminolphenyl}-2-(2-ethyl-4,.4-

dimethyi-3-oxo-cyclobut-1-enylamino) propanoic acid

20 The compound of Example 155 was hydrolysed by the method of
o Example 2 to afford the title compound in 78% yield. 8H NMR (d° DMSO)
7.83 (2H, s), 6.81 (2H, d, J 8.5Hz), 6.51 (2H, d, J 8.4Hz), 3.52 (1H, m},
2.51 (1H, m), 2.21 (1H, m), 1.10 (2H, q, J 7.3Hz), 0.36 (3H, s), 0.26 (3H,
©8), 0.10 (3H, t, J 7.5Hz). m/z (ES’, 70V) 476.0 (MH").
25

EXAMPLE 157
Ethyl (2S) 3-{4-[(3,5-Dichloroisonicotinoyl)aminolphenyi}-2-(4.4-

dimethyl-3-o0xo0-2-propyl-cyclobut-1-enylamino) propanoate

Prepared in a similar manner to the compound of Example 151 from
30 Intermediate 61 to give the title_ compound in 75% vyield. 8H NMR (d®
DMSO) 8.80 (2H, s), 8.11 (1H, d, J 9.3Hz), 7.59 (2H, d, J 8.3Hz), 7.30




5 (2S) 3-{4-[(3,5-D chl oroi soni cotinoyl)am no] phenyl ] -2-(2-nethyl - 3-

0X0- 7- oxa-spi ro[ 3. 5] non- 1-en-1-yl am no) propanoi c acid The conpound of

Exanpl e wé32m@sohydrol ysed by the method of Exanple 2 topef/igmodiobdae 1i6 AUS 2005
compound in 8 fa yield. SH NWR (d6 DMSO 8.81 (2H, s), 8.05 (1H, d, J
9.2Hz), 7.60 (2H, d, J 8.4Hz), 7.32 (2H, d, J 10 8.4Hz), 4.25 (1H m, 3.75
(2H, m, 3.58 (2H, m, 3.13 (1H dd, J 3@ 13.8Hz), 2.98 (1 H, dd, J 9.5,
13.8Hz), 1.94 (2H, m, 1.40 (3H, s), 8(2H m. mz (ES, 70V) 504.0
(MH). EXAMPLE 165 15 Ethyl (2S)

3-{4-[(3, 5- D(th cdqjscawzaowzmﬁmam)ndlmewu -P7(1H1xG- 22 (1H, m), 3.00

I -yl d I
rannar 1ot nd B0t Ee?ﬁ‘ealaaﬁB?%(a%In ot (5%?@}%2%@2@@%93{7% GHarsne

titl DVBO 8.78 (2H, 8.08 (1H, d, J
5 5r0) . 7 55 (OO A GBI 0 T 8 ske) 423 (1M m, 416

(2H, g9, J 7.1 Hz), 3.76 (2H, m, 3.58 rs, (2H m, 3.15 (1H, dd, J 4.8,

13. 6Hz), % kh 9.7, 13.6Hz), 1.80 ~/ (2H, m, -1.18 (6H, m, 0.73
(3H, t, Méép_ ES-, 70\/) 560. 0 (M—I—) EXAMPLE 166 25 Et hyl (2S)
3(4[(35009 : AN ﬁé ! 4-d|methl3-
propyl - 7- oxa-sp f g—of

Exanpl e 165 vmﬁymraﬂwmmdonutt-m to afford the title
d % ld. &H 380K 8 (2H,

g? rrp(7)ug7 I(gH yl@ef"@%“‘@%kf’w\%"(anlf"gw?% Was36‘bﬁf‘9y3§d7d’3tZP Hiet?"gdzj??( 1(1 1,

dd, J 4.8, 14 é&eé‘t@‘éﬂ%ﬂ%thb it corhpdufl n%é}glﬁéé?’@ﬁ KRR @3@&5’@&? 16

AUG 2005 163 14 0 1.87 (3H,
@ ( 4H10n) .8.781(2H, B3 8.0B0{H, 5821 8. 2HALY. 585){@&WPUEJ]853H§) (23D (2H, d, J
2-

di chl Eg glrrgoﬁleggﬂ?i%ﬂga(?rfﬁ%"qoﬁefﬁf‘}q* pﬂ%pél%? @?'LJPH{ 7%@5@2% 1123 (2Het hy|

ester q, J 7.3Hz), 1.06 (3H, s), 0.98 (3H, s), 0.72 (3H, t, J 7.3Hz). m/z (ES*,
70V) 490.0 (MH". :

15 EXAMPLE 159
Ethyl (2S) 3-{4-[(3,5-Dichloroisonicotinoyl}amino]phenyl}-2-(2-methyl-
3-oxo-spiro[3.5]lnon-1-en-1-ylamino) propanoate

Prepared in a similar manner to the compound of Example 151 from
Intermediate 64 to give the title_compound in 68% yield. 8H NMR (d°
20 DMSO) 8.79 (2H, s), 7.93 (2H, d, J 8.9Hz), 7.58 (2H, d, J 8.4Hz), 7.29

c (2H, d, J 8.4Hz), 4.33 (1H, m), 4.16 (2H, q, J 7.1Hz), 3.10 (1H, m), 2.99 (
1H, m), 1.60 (10H, m), 1.37 (3H, s), 1.18 (3H, t, J 7.1Hz). m/z (ES", 70V)
530.1 (MH*).

25 EXAMPLE 160
(2S) 3-{4-{(3,5-Dichloroisonocotinoylaminolphenyi}-2-(2-methyl-3-

0Xxo0-spirof[3.5Inon-1-en-1-ylamino) propanoic acid

The compound of Example 159 was hydrolysed by the method of
~ Example 2 to afford the title compound in 86% yield. SH NMR (d® DMSO)
30 8.82 (2H, s), 7.81 (1H, d, J 9.1Hz), 7.57 (2H, d, J 8.4Hz), 7.30 (2H, d, J




Prepared in a simlar manner to the conpound of Exanple 138 from N-2-

hydr oxyet hyl i m dazol e [ prepared according to the nethod of Yoshino et $ (§
10 J. Cw8o2Beikin Trans. 1, 1977, 1266-72] to give the tipbhRg2 cﬁ Wm
48% yield. 6H NVR (d6 DMSO 10.88 (1 H, s), 8.88 (1 H d, J 9.1 Hz

(2H, s), 7.66 (1H s), 7.58 (2H, d, J 8.5Hz), 7.29 (2H, d, J 8. 5Hz) 6 89
(1 H s), 4.84 (1 H m, 4.39 (2H m, 4.,29 (2H, m, 3.16 (1 H dd, J 4.6,
13.9Hz), 2.96 (1 H, dd, J 9.7, 13.9Hz), .75 - 1.45 (84 m, 1.35 (1 H m,
1.13 (1 H 15 mM. nz (ES+, 70V) 662.1 (MH). EXAMPLE 168

2- (2- Brono- 3- g%tz z %% 8AH, ah$. 31BoAHL- rﬂm 2916'@!'H n),- 3704=[1.39 (8H, m),

nmet hyl -[ 2, 7] napht hyri di ne- | "y am nol phenyl } pro anoic acid 20 repar éd by
t he methods ab.38d8 .|Sbeﬁ1ﬁdﬂgi M)t m/zl‘(g@wi@‘d) 5@51?4 ONM0de C DMBO) 8.77 (1 H,

s)767(1HdJ63Hz)696(2HdJ85Hz)678 (1 H d, J 5. 8Hz),
6.45 (2H, d, J 8.5Hz), 6.14 (1 H, s), 4.19 (1 H, m, 3.05 - 2.85 (4H, m,

2.59 (1 H JdIEXAMPYKE 184. OHz), 2.25 (1 H. dd, J 9.7, 13.9Hz), 1.66 (3H s),
1.28 (1 H_m 083(1HdJ135Hz) . . 25 d, J

13.5Hz). ® z Ety
(3,5-Di chl oroj dlthlan-
2-yl-3-0xo0-5s (2 Eﬁt]330 To a solution of the

conpound of ERespRred 3R éhlﬁﬁlar Zmanmel Yo ithe DéddnpbGAONDT) Evamnpeéldesh from
1,3-dithieniumtetrafluorborate (3g, 14mvl) [prepared WO 02/ 068393 164 1 6

AUG 2005 PCTintBomdiatens5 to @iveetheotileseomposnddn 76% mieldedH. MMRIECDCL,)

et 1001, 2 SR A2Req 108, R LA LIS SPR0 2B O, TR |

th r?ﬁgizog&svaegﬁwmygmad(mmmedm (2H vat ¢r7.(Azy HAmL)eH, bn) ne. BSSDM )d

i ltered an n t vac to I ve a grude product
V\/m ch was pur ﬁ?é&“%‘ym)cdl%ﬁn@'éh? @!niﬂiiésl @%9@3 43'12)9@/645 thé{hg) to
give the titlgsg 4 (MH".

EXAMPLE 162
15 (2S) 3-{4-[(3,5-Dichloroisonicotinoyl)amino]phenyl}-2-(3-oxo-2-propyi-

spirof3.5]non-1-en-1-ylamino) propanoic acid

The compound of Example 161 was hydrolysed by the method of

Example 2 to afford the title compound in 84% yield. 8H NMR (d° DMSO,

380K) 10.42 (1H, br s), 8.69 (2H, s), 7.57 (2H, d, J 7.3H2), 7.28 (d, 2H, J

20 8.3Hz), 7.12 (1H, d, J 9.1HZz), 4.21 (1H, m), 3.20 (1H, dd, J 4.9, 14.0Hz),

o 3.06 (1H, dd, J 8.8, 14.0Hz), 1.87 (2H, m), 1.72 - 1.45 (10H, m), 1.36 (2H,
m), 1.23 (1H, m), 0.82 (3H, t, J 7.4Hz). m/z (ES", 70V) 530.1 (MH").

EXAMPLE 163
Ethyl (25) 3-{4-

3-oxo-7-oxa-spiro[3.5lnon-1-en-1-ylamino) propanoate

25 3.5-Dichloroisonicotinoyl)laminolphenyl

Prepared in a similar manner to the compound of Example 151 from
Intermediate 68 to give the title_compound in 71% yield. 8H NMR (d®
DMSO) 8.80 (2H, s), 8.11 (1H, d, J 9.1Hz), 7.59 (2H, d, J 8.4Hz), 7.30
30 (2H, d, J 8.4Hz), 4.38 (1H, m), 4.17 (2H, q, J 7.1Hz), 3.75 (2H; m), 3.60




conpound as a pale yellow solid (0.6g, 86% SH NVR (400MHz, d6 DVBO§ ABRIE
08.67 (2H, s), 8.15 (1H, d, J 9.5Hz), 7.67 (2H, d, J 8.5Hz), 7.12 (2H, d, J
8.5Hz), Wo@8mkshoy, M, 4.65 (1 H s),1.10 (1 H m, 4.08 Gﬁoz;o%?e] 7.1
Hz), 3.17-2.72 (3H m, 2.65 (2H m, 1.95 (11-1, m, 1.87 n%
1.78-1.46 (11 H m, 1.25 (1H, d, J 12.3Hz). nmz (ESI, 70V) M—l 634 EXAVPLE
170 (2S) 3-{4-[(3,5-Di chl oroisonicotinoy))am nol phenyl }-2-(2-[1, 3ldithian-
15 2-yi-3-0x0-spiro[3.5] non-1-en-1-ylam n6) propanoic acid To a sol ution of

t he corrpound of Exarrpl e 169 (0.25g, 0.4mml) in THE (2m) was added a

sol ut i on of | (A BEr @K, i, (P61 07 AEYTD.bOi (1 HIGIGET o(d, M9 et i3fer Gt ur e

was stirred a roomte erature overni concent r ated i'n vacu@ and the
resi due di ssof@rbdn),nl 3%&3*&1 )i hukf @ﬁk’bdna 72bHaY. i (&S”, oY) 63RI0 @dH)).was added
until the pH of the solution was 4, the O resulting solid was filtered,
washed with ether and ethyl acet ate to give the product as a pale yellow
solid (O. 159 Eﬁﬁ?@pLst)ﬂVR (400|\/Hz dé DMSO, 300K) 010.85 (11-1, s), B 78

(21-1, s), . 755 211 d, J 85Hz) 7.31 (21-1, d,
J 8. 5HZ) 5 .C’“ 3-14 " UCTT : ', ol ; - thl.. )7 (2H IT),
1.99 (1 H my, - 57 _( : 11.9Hz), 1.08
(LH m. m M - .

(29)-3-{4-[(3rke Dt@dnb@nﬁdlopmuptednsa- %amrm@wlw@m byl theSQnethod of
phenyl] - 2- (2- met hanesul finyl - 4, 4-di met hyl - 3- oxo- cycl obut - 1- enyl am no)

propanoat e WiEeENpE33da aif@fﬁd ihQ_M_mMUWMEUDMNMBdﬂUDMSCDf the

&"Fﬁ"é{”SoFLt T RTOP P BRI i SRl 280 RHpeh el P 7 S BRA. Ok ex

Qg t heor ea&um) WAPPETH | i) 0BETh lp@ﬁmm)n FE50ACH, (rﬁ@rrmhsammsaaurﬁaesi
us sodi um hydr ogencar bonates( I21 5 Se aration of the or%anl c phase,
dry| ng (MySOd3. 8¥'|ZD-t -88i(dH, dla) 9.5, 13.8Hz), 1.94 (2H, m), 1.40 (3H s), 1

m). m/z (ES*, 70V) 504.0 (MH").

EXAMPLE 165
15 Ethyl (25) 3-{4-[(3.5-Dichloroisonicotinoyl}aminolphenyl}-2-(3-0x0-2-

propyl-7-oxa-spiro[3.5lnon-1-en-1-ylamino) propanoate

Prepared in a similar manner to the compound of Example 151 from
Intermediate 69 to give the title_compound in 59% yield. 3H NMR (d®
DMSO) 8.78 (2H, s), 8.08 (1H, d, J 8.8Hz), 7.55 (2H, d, J 8.4HZz), 7.29
20 (2H, d, J 8.5Hz), 4.23 (1H, m), 4.16 (2H, q, J 7.1Hz), 3.76 (2H, m), 3.58
o (2H, m), 3.15 (1H, dd, J 4.8, 13.6Hz), 2.98 (1H, dd, J 9.7, 13.6HZ), 1.80
(2H, m), 1.18 (6H, m), 0.73 (3H, t, J 7.4Hz). m/z (ES™, 70V) 560.0 (MH").

EXAMPLE 166
25 Ethyl {25) 3-{4-[(3,5-Dichloroisonicotinoyllamino]phenyl}-2-(3-o0x0-2-

propyl-7-oxa-spiro[3.5]non-1-en-1-ylamino) propanoate

The compound of Example 165 was hydrolysed by the method of
Example 2 to afford the title compound in 82% yield. 3H NMR (d° DMSO,
380K) 10.39 (1H, br s), 8.68 (2H, s), 7.57 (2H, m), 7.33 (3H, m), 4.23 (1H,
30 m), 3.70 (4H, m), 3.21 (1H, dd, J 4.8, 14.0Hz), 3.04 (1H, dd, J 9.0,




concentration in vacuo gave a solid which was approx. 90% pure. The crude
solid was redissolved in DCM (20nl) and treated with m CPBA (1.5q,

57- 75%uma 821068393 sodi um hydr ogencar bonat e (500ng) and st ipOTeGB02a0206t 1f60AUG 2005
24h. The reaction was diluted with Et CAc (100m ), washed with 10 H20O (50ntl),
separated, dried (MgSH), filtered and concentrated in vacuo.

Chr omat ography (Si 2, Et OAc) gave the titde conpound as a white powder
(730mg, 1.31mml, 78% as an approx. 1:1 mxture of diastereoners. SH
(CDC13, 330K) 8. 44 and 8. 41 (2H, s), 8.35 and 8.17 (1H, s), 7.57 and 7.47
(2H, d, J 8.4p#)0HZ), 251(h|(1bl'|7sl)81 BaH4Hd, m) BBZAKBH, t14 77002),ahd07(4bt oLH, d, J
89Hz)52452§§ \7% 1%& 11(3Hrr) 331305(2Hrr)297and
2.93 (3H, s), 23557 V) e3¢ Mz (ES+,  70V) 553.9 and 556.0 (MH+).
EXAMPLE 172 20

(2S5)-3-{4-[(3,5-Di chl or o- 1- oxy- pyri di ne- 4- car bonyl ) am no] phenyl } - 2- ( 2-

net hanesul fi nw hyl - 3- oxo- cycl obut - 1- enyl ani no) propan0| c acid The

conmpound quf :
manner to T he*fe

(2H d, J m-z-'— ’3 18-2.98 (2H, n), 2.85 (3H, s)' 118(3H

e e i i i

(29)-2-f2- (thwrlo&ybmwhdazble)@epareﬂsccﬁjrdmg-tdx-tbemembﬂa:mmrﬁm[)@tal
([2,7] nap yl.a Qi c ac d The et hyl ester of t he

i o G FetArhant Lol eBP PRI e e il cSirbbund o
B.”Zmﬁf") oo i bt Rn g BWB0). 1288 (POSPIEeB3TA, &, 0. 9HOBY f@F‘? 3
Org. Chem, 38), 718611H45F 1.3872M] dad®.5H2), @29 (2H, d, J 8.5Hz), 6.89 (1H, s),
4.84 (1H, m), 4.39 (2H, m), 4.29 (2H, m), 3.16 (1H, dd, J 4.6, 13.9Hz),
2.96 (1H, dd, J 9.7, 13.9Hz), 1.75 — 1.45 (8H, m), 1.35 (1H, m), 1.13 (1H,
15 m). m/z (ES*, 70V) 662.1 (MH").

EXAMPLE 168

2-(2-Bromo-3-o0xo-7-0xa-spiro[3.5lnon-1-en-1-yiamino

methyl-[2 7]naphthyridine-1-yl)aminolphenyl}propanoic acid
20 Prepared by the methods as described herein in 77% vyield. 8H NMR (d®
c - DMSO) 8.77 (1H, s), 7.67 (1H, d, J 6.3Hz), 6.96 (2H, d, J B.5Hz), 6.78
(1H, d, d 5.8Hz), 6.45 (2H, d, J 8.5Hz), 6.14 (1H, s), 4.19 (1H, m), 3.05 —
2.85 (4H, m), 2.59 (1H, dd, J 4.4, 14.0Hz), 2.25 (1H, dd, J 9.7, 13.9Hz),
1.66 (3H, s), 1.28 (1H, m), 1.16 {1H, m), 0.83 (1H, d, J 13.5Hz), 0.66 (1H,
25 d,J 13.5Hz). m/z (ES*, 70V) 537.9 (MH"). |

EXAMPLE 169
Ethyl 3-{4-[(3,5-Dichloroisonicotinoyllaminolphenyl}-2-(2-[1,3]dithian-

2-yl-3-oxo-spiroi3.5lnon-1-en-1-ylamino) propanoate

30 To a solution of the compound of Example 27 (1.5g, 2.9mmol) in DCM
(100ml) was added 1,3-dithienium tetrafluorborate (3g, 14mmol)} [prepared



solution of nethyl sulfenyl chloride in DCM (0.5m , 0.5nmmol) accord| nﬂ}ﬁtﬁ
the nmet hod of Exanple 108 (1.53g, 0.30nmol, 719%. ThIS ester was tHl 2%’
subj ect &40 00489 ol ysi s according to the nethod of ExanplRCR2GBO2/gi ve t he
title conpound as a yell ow powder (1.15g, 0.23mml; 57% . SH . (DVSO d6,
390K) 9.80 (1H, s), 8.61 (1H, d, J 5.6Hz), 8.13 (1H, d, J 5.4Hz), 7.67 (2H,
d, J 8.3Hz), 7.60 (1H, d, J 5.5Hz), 7.1841H, d, J 8.3Hz), 7.05 (1H, d, J
5.5Hz), 4.37 (1H, m, 3.22-3.12 (2H, m, 2.14 (3H, s), 1.85-1.10 (10H, 15
m. mz (ES+, 70V) 489.1 (M+). EXAMPLE 174 Ethy |-gzs -2-f

2- (et hyl sul artbe ynathedml Pairesan l; Briged]. Goet- k#it.1981, 22 (29), 2829]. The

?rpared in (iisede MR blerurt RER SR RE g REBFAILEIGAC 10k
0.41mmol), 7-amgasedioat %aﬂimen(aomrra dapnanGMranuéQrW@de) sebaf&teaf ed
according to the nmethod of \Wassernma

1451- 1455 (1w1pdawahdvqtem(/3§oﬁﬁm'o@r@ﬁ (ﬁaqfﬁm d@ﬁ@f(élﬁygoabrh"@fedeamd] DCM

Comound e SonteRESRUCITab00 50 afel A0CnRle Ry whEN Wis B fleF fple ' o' 55
(1H, s), 9.55olubhh st)rpn&atégre(phlyi (ﬁon 49, ZEK)ACB h@ia(lé)Hlodglvé héHie 8. 15

1H d, J 5.7Hz), 7.78 (2H, 23 (2H,
((j, J 8. 5Hz), Qﬂ’i@_@_ﬂ ﬂs(@ p@le5yeyll% 3%01@159 ﬁ@%hgﬁ WR %"ZHdGq J7.1

Hz), 3.77 (2 J 2.98
) 3.7 20D, sRoRIris 87 BB asRPl 29 b5 Rerioh 3 BB 2 S
7.1 Hz). mz7(E5@H,70\] BEHZ)15QaHAH, m),6t.88G1206H 10 0124,0683088 (2H, t,
PCT/ GB02/ 00206 E
o A0 N TP Pt 723 omb. 265 Mo S} A5 AT &Rl 1167 Ghbne.

([2, 7] napg-hae g, 1‘n§|1a.'1_’f5 (Imlp@anyblmapﬁnel(ssacnod/)inm@k@al ysis of -the
compound of Exanple 174 (650ng, 0.12mml) with I'ithi um hydroxi de (30ng,
0. 7nmol ), according to the nethod of Exanple 2, gave the title conmpound as

a pale yell O‘EWE’E {%)1 ng, 0.10mmol ,
(2S) 3-{4-[(3,5-Dichloroisonicotinoyl}aminojphenyi}-2-(2-f1.3]dithian-

15 2-vl-3-oxo-spiro[3.5]non-1-en-1-ylamino) propanoic acid

To a solution of the compound of Example 169 (0.25g, 0.4mmol) in THF

(2ml) was added a solution of lithium hydroxide (25mg, 0.6mmol) in water

(1ml). The mixture was stired at room temperature overnight,

concentrated in vacuo and the residue dissolved in the minimum amount

20 of water. HCI (2M, aq.) was added until the pH of the solution was 4, the

resulting solid was filtered, washed with ether and ethyl acetate to give the

o product as a pale yeliow solid (0.15g, 63%). 8H NMR (4OOMHz, d® DMSO,

300K) 010.85 (1H, s), 8.78 (2H, s), 8.28 (1H, d, J 9.9Hz), 7.55 (2H, d, J

8.5Hz), 7.31 (2H, d, J 8.5Hz), 5.06 (1H, m), 4.75 (1H, s), 3.21-2.78 (3H,

25 m), 2.67 (2H, m), 1.99 (1H, m), 1.75 (1H, m), 1.57 (8H, m), 1.22 (1H, d, J
11.9Hz), 1.08 (1H, m). m/z (ESI, 70V) MH* 606.

EXAMPLE 171
Ethyl {25)-3-{4-[(3,5-Dichloro-1-oxy-pyridine-4-carbonyl)amino]-
30 phenyli-2-(2-methanesulfinyl-4,4-dimethyl-3-oxo-cyclobut-1-

enylamino) propanoate




85% . SH (DMSO d6, 390K) 9.83 (1H, s), 9.54 (1H, s), 8.70 (1H, d, J 8.9Hz),
8.65 (1H, d, J 5.6Hz), 8.14 (1H, d, J 5.7Hz), 7.75 (2H, d, J 8.5Hz), il 6 2005
7.68 (1Hwah2odsd36Hz), 7.21 (2H, d, J 8.5Hz), 7.11 (1H, dpct/Geodiéoloes G9

(1H, m, 3.76-3.73 (2F-1, m, 3.62-3.54 (2H, m, 3.23 (1H, d, J 3.9Hz
13.6Hz), 2.94 (1 H, dd, J 9.9Hz, 13.6Hz), 1.91 (3H, s), 1.47-1.28 (4H, n).
mz (ES+, 70V) 491.1 (M#). 15 EXAMPLE 1

Met hyl - (2S) - 2-[ ( 2- br ono- 4, 4- di et hyl - 3- oxo- 1- cycl obut enyl ) am nol - 3-
[4-([2, 71 naphthyridin-1-yl oxy) phenyl]propanoate A stirred sol ution
contai ni ng | nAesolatioatsf thd catpoyndOol Bxaniple i5 (86Emg( 1N6Bmadl) iih TEF

treated dropwise with a 1.O0M solution of bromne in E .20 (1.0m_ 1 mmol).
After 2h the (%OAE%@? teatediat gt wih ?W”‘i’.‘?’tﬁg %S:UT{%&@hEUO&ﬁ%?H” P4Mr at ed
aqueous sodi u r QGRRC i t 584 kiti e d
concentrated ﬁrib?/f‘g'cgb. C?\Arflg(?rrna? gg‘#ighg He?%tloan(z,aPéét %%%';'Ogggeg?%ﬁ %)gagomound
as a white po(ihml)( antdsatu@tadmasjueoss Bpdiush (BNB@eatgarBexe 923mIf.1 H,

. 8.71 d. 1.5 7 25 8 04 d.J5 8 7.56.(1. H d. J
?7Hz), 7%3%?9@@1%, ﬁgvz?ﬂ"'& 1@%(35]"%4,(&“%9'\] dgyipg; 1@9),’39%69%‘%‘?’? 170d 1y,
%(Z\ E/P(L EHEW?) é((:)@né’é‘ht(a?idn M vadud Yalbta sdlid whithzwb&ESpprélVBo%d pude ( vhi) --

(29) - 2- [ ( 2- Br efvsles salidiwasg rgdisgolyrd- in- P\ JBAMihANfatreatad iy m-CPBA

2, 7] napht hyr4 di.n I ' ' 3 .

bCT Goa) 00005 a@f%@@%ﬁ”ﬁé@%ﬁﬁﬂ@%ﬁﬁﬁ@%ﬁ@% B shred 76
(80ng|, 0_'2016m“£1fm%4mf lTltieO‘ée(c;tiﬁngwaQ.cmiam?ﬁth E%Qm: qng?mt)o wmﬁﬁw"h? of
EXx e av e c oyn - Ite r . mol ,
633‘? S (B Qg Bonghrpactal dhs MigB il ierdd Sad cnesndBindin vatim (1 1
d, 75 4ke) . Endmblodiny 4Si0, SEAOAL) daie? the tile CeorlpBuriizds 4. Afite2H. d.
J 8.5Hz), 7.28 (2H, &, J° 8 5H), 4. 81-4. 84 (1H,—rﬁ,—3‘93r-—3. 15 (2H, m, 1.18
(3H;, s), .1.10pp@der s{730mg,z (-B&nmMalgvy83d3.as (WH+RPPEOAVALE 1hgture of

_ diastereomers. 8H (CDCl;, 330K) 8.44 and 8.41 (2H, s), 8.35 and 8.17

(1H, s}, 7.57 and 7.47 (2H, d, J 8.4Hz), 7.15 and 7.08 (2H, d, J 8.4Hz),

15 7.04 and 7.01 (1H, d, J 8.9Hz), 5.24-5.22 (1H, m), 4.25-4.11 (3H, m),
3.31-3.05 (2H, m), 2.97 and 2.93 (3H, s), 1.30-1.16 (9H, m). m/z (ES+,
70V) 553.9 and 556.0 (MH+).

EXAMPLE 172
20 (25)-3-{4-[(3,5-Dichloro-1-oxy-pyridine-4-carbonyl)amino]phenyl}-2-(2-
o methanesulfinyi-4,4-dimethyl-3-oxo-cyclobut-1-enylamino) propanoic
acid

The compound of Example 171 (300mg, 0.54mmol) was hydrolysed in a
similar manner to the method of Example 2, to give the title compound as

25 a white powder (239mg, 0.45mmol, 83%) as an approx. 1:1 diasteromeric
mixture. 8H (DMSO db, 390K) 9.75 (1H, br s), 8.77 (2H, s), 7.56 (2H, d, J
8.5Hz), 7.25 (2H, d, J 8.5Hz), 4.99 (1H, m), 3.18-2.98 (2H, m), 2.85 (3H,
s), 1.18 (3H, s), 1.06 (3H, s). m/z (ES*, 70V) 525.9 and 527.9 (MH*).



10 N4-(4-[3-(2-Brono-3-oxospirof 3.5l non-1-en-1-yl)-5-oxo-1, 3- oxazol an- 4-

yl ] met hyl phenyl ) - 3, 5-di chl oroi soni coti nam de A sol ution cont ai ning the
conpoundy@bépsasspl € 32 (1.0g, 1.76mmol), finely ground pe¢&RgshsiyHal bAHBRS
(500mg) and DVAP (50ng, O0.4mmol), in DW (14nl) was treated dropw se with
chloronmet hyl pivalate (0.5ml) at 15 roomtenperature. After 24h the reaction
was diluted with Et OAc (150nl), vvashed th brine (3x50m ), dried (MgSO4)
and concentrated in vacuo. Chronat ograp (Si 2, 1:1 EtOCAc: hexanes) gave
the title conmpound as a ,white powder (475ngy, 0.82mvol, 47% . SH (DVSO d6,
390K) 10.97 ExAMPLE 1?380 (2H s), 7.63 (2H, d, J 8. 5Hz) 7.17 (2H,- d, J
8.5Hz), 5.41 7T H, d,J20 .9Hz 469(1HdJ39Hz),
3.39-3.29 (2{RShy J 1-€ EXAMPLE

B1eX08pIrefs; ; ).
AR ATl T 2
conmpound of Er@mirgt égtbr(cﬁftﬂ@”!ﬁﬂe(bcﬁﬁ;ﬂ@imhd wds Prepardd i twaRIESS frbph thE

conpound of Exanple 178 to give th t|t e conpound as_an off-white powder
(390ny, 0573kias amgaeyof Isterimdiade 43, (1340K) Ogt Ixpmpl, 9pire3.5mopang1, a d J

5.7Hz), 8.24 5. 1 7 J

7.53 %1 H, ddq‘%"% E%ﬂ'#g?qgéw) (pr%Bg?g}sz Cég"‘i’.‘ #ﬁ(ﬁ]@ d’,q‘eﬁh o ), '5.20
(1 H br s), WaSSedarH B et)al, 4.OG. C.hdrh bms 3)45131& mmy@@@a%ow 16
AUG 2005  PCTI G802/ 00206 (111, br %) -1, br_s) m,
1.99-1. 06 168CIUHEN off methybsulferrghl 2@2“ )OﬁIR'AIOP@@"l@baSCNQ@&myl
2S)-2-[(2-b n )

(3, 5 Ghi ofd TetnBURN Elfuple AIOE0( 33670 SOMbBL Ok, s ester was fhon

pr ﬁgd‘” ¢0t o subjectéd to hmdrqbymacaondmg ttdnéh@ @n@tbodobf(ﬁxarﬂpm Ite gl% the om t he

und of It:'xl Irr(?pc:))’uzn yeﬂow pOWd%l‘ (F%g 0.23mmol, 57%). 6H (DMSO

d6, 390K) 9.80 (1H, s), 8.61 (1H, d, J 5.6Hz), 8.13 (1H, d, J 5.4Hz), 7.67
(2H, d, J 8.3Hz), 7.60 (1H, d, J 5.5Hz), 7.18 (1H, d, J 8.3Hz), 7.05 (1H, d.
J 5.5Hz), 4.37 (1H, m), 3.22-3.12 (2H, m), 2.14 (3H, s), 1.85-1.10 (10H,

15 m). m/z (ES*, 70V) 489.1 (MH*).

EXAMPLE 174 .
Ethyl-(28})-2-[2-(methylsulfanyl}-3-oxo-7-0xaspiro[3.5]non-1-en-1-

vilamino-3-[4-([2,7lnaphthyridin-1-ylamino)phenyllpropanoate

20 Was prepared in two steps from the free amine of Intermediate 12 (1.40g,
c 0.41mmol), = 7-oxaspiro[3.5]nonane-1,3-dione  (650mg, 0.42mmol)
[prepared according to the method of Wasserman, H.H. et al, J. Org.

y Chem., 38, 1451-1455 (1973)] and a 1.0M solution of methyl sulfeny!
chloride in DCM (0.5ml, 0.5mmol) according to the method of Example

25 108 to give the title compound as a yellow powder (1.21g, 0.23mmol,
55%). 8H (DMSO dB, 390K) 9.82 (1H, s), 9.55 (1H, s), 8.93 (1H, d, J
9.2Hz), 8.65 (1H, d, J 5.6Hz), 8.15 (1H, d, J 5.7Hz), 7.78 (2H, d, J B.5Hz),

7.68 (1H, d, J 5.6Hz), 7.23 (2H, d, J 8.5Hz), 7.13 (1H, d, J 5.7Hz), 5.16-

5.10 (1H, m), 4.20 (2H, q, J 7.1Hz), 3.77 (2H, m), 3.59-3.52 (2H, m), 3.21

30 (1H, dd, J 4.5Hz 13.8Hz), 2.98 (1H, dd, J 10.2Hz 13.8Hz), 1.96 (3H, s),

1.48-1.32 (4H, m), 1.23 (3H, t, J 7.1Hz). m/z (ES+, 70V) 519.1 (MH+).




(191 ny, 1.0nmol), HOBT (120nmgy, O0.89nmol), neopentyl al cohol (0.4g, TG 2005
4. 5mol ) and DVF (15m ) was prepared, after purification by chronmatography
(Si 02, EwWOAR)ssdole title conmpound as a white powder (400mGT/@6wesy @ 71
% . SH (DVMSO d6, 390K) 10.87 (1 H, s), 8.92 (1 H d, J 9.1 Hz), 8.79 (2H,
s), 7.58 (2H, d, J 8.5Hz), 7.32 (2H, d, J 8.5Hz), 4.88-4.82 (1 H m, 3.86
(1 H d, J 10.4Hz), 3.80 (1 H, d, J 10.4Hz), 3.26 15 (1 H, dd, J 13.9,
4.8Hz), 3.03 (1 H dd, J 13.9, 10.1 Hz), 1.99-1.06 (10H, m, 0.91 (9H, br
s). mz (ES+, 70V) 638.0 (M#). EXAMPLE 181 Isopropyl (2S)

3-{4-[(3, 5-di chl oroi soni coti novl )am nol phenvl }-2-(2- 20

nmet hyl - 3- oxo- 7- oxa-spi ro{ 3. 51non-1| -en-1 -yl am no) propanoate Prepared in a
simlar manne rgvpound of Exanple 138 fromthe conmpound of Exanple

164 to glvet@]%i%g!@(?m ihd. B S),

8.80 (2H, s) , ST d, 2H J
8.2Hz), 4. 983&L oa?ﬁ)ia.aﬁﬁd(ZH m, 3.11 (1
H dd, J 13.7 3Hz

d 2-00-1.80 (2H, n),
1.42 (3H %), Hydioly '%HPf C(tE'§+0f ﬁmmB'@eﬂZ“ 910613&[‘@0?)0%'1

gzﬁfﬁif’?’zpﬂtﬁ%ﬁ@‘*@égé TSt ETm 5091999, the grod of Example

spi ro[ 3. 5] non2) gawe Ithe\titlenu:mmbeanmzasfé?galé-yellow powder (501mg, 0.10mmol,
di chl oroi soni coti noﬁp% am noIO%wnvl ropanoate 5 To a stirred sol ution of

t he conpound 8%%ikx &hp(BMSO (aP, GFPOK). @Mﬂﬂ) s),a9&4pbtths8), UBa70at trtindt d

(24?2‘% i n BRbaPesti e s B ALY I B RSB o A P02 oo

ir a0 rgmmat (armecna.utﬂthpﬂ 31 (Bblurd(s) JTEJ%IZW XHur g1 vad, D@hvgﬁ) Ih4192 :
ter an tracte W e extract _was washed three times
vm th brine, d"PMFSCR)3 %i%oﬁ'hem vsng]?eﬁtsqr &véEn). i 323 €l b 413-9Ha a
yel l ow sol i d 1&'@51—927?1émr arYdd, Y §BHz, 13.6Hz), 1.91 (3H, s), 1.47-1.28 (4H, m).
m/z (ES+, 70V) 491.1 (MH).

15 EXAMPLE 176
Methyi-(2 S)-2-[(2-bromo-4,4-dimethyl-3-oxo-1-cyclobutenyl)aminol]-3-

[4-([2,7Inaphthyridin-1-vloxy)phenvllpropanoate

A stirred solution containing Intermediate 13 (300mg, 0.72mmol) in THF
-~ (10ml) at rt was treated dropwise with a 1.0M solution of bromine in THF
20 (1.0ml, 1mmol). After 2h the reaction was diluted with EtOAc (50ml),
c washed with saturated aqueous sodium hydrogencarbonate solution
(2x25ml), dried (MgSO,) and concentrated in vacuo. Chromatography
(Si02, EtOAc) gave the title compound as a white powder (217mg,
0.43mmo|, 61%). 8H (DMSO db, 360K) 9.71 (1H, s), 8.71 (1H, d, J 5.7Hz),
25 8.04 (1H, d, J 5.8Hz), 7.56 (1H, d, J 5.7Hz), 7.23-7.13 (5H, m), 6.19 (1H,
d, J 8.1Hz), 5.06-5.02 (1H, m), 3.79 (3H, ‘s), 3.26 (2H, m), 1.19 (6H, s).
m/z (ES+, 70V) 497.9 (MH*).

EXAMPLE 177
30 (25)-2-[(2-Bromo-4.4-dimethyl-3-oxo0-1-cyclobutenyl)aminol-3-[4-

2.7lnaphthyridin-1-yloxy)phenyllpropancic acid




1: 1 hexane: Et OAc) gave the title conpound as a white solid (686nmg, 57%. 5H
(DVBO d6) 10.90 (1H, s), 8.95 (1H, d, J 8.9Hz), 8.80 (2H, s), 7.60 {%H, %

J 8. 3Hz)wodz@&s¢2H, d, J 8.3Hz), 4.86 (1H, n), 3.22 (1H, werkeGedadl b AUG 2005
13.6Hz), 3.06 (1H, m J 13.2, 10.7Hz), 2.17 (3H, s), 1.74-1.38 (1CH, .
mz (ES, 70V) 680.0 (MN. EXAMPLE 183 2, 3-Di hydr oxy-propel (2S)

2- (2-brono- 3- oxo-spi ro[ 3. 5] non-1-en- 1- g

yl am no) - 3- (4-[ (3, 5-di chl oroi soni coti noy ?an1no|phenv|} propanoate Prepared
in a simlar manner to the conpound of Exanple 138 fromthe conmpound of
Exanpl e 32 anidydroysts of the gompouha of Exﬁn@@pﬁl&ldBﬂngﬂ;B%Mﬁnﬁndl aw;tﬂr

chromat ography_on silica DVBO d8) .10.9 H d, J
9. 2Hz), 8.80 9K (dmg70 3(‘1’PP')@°°9"!3"@F%5“9 Weéég ZHEHQFHQ'%? thg5 5.01

M, 357 E‘lgiLEish_auM i While PPt 5T Hﬁ%cﬁﬁ?iﬁ%é%é s,

9. 3Hz 1. 80-45 171 1
6 AUG) 2005 PCT 02/ 6 EXAI\/3I1_EE§ 2%2&%%3?31%;6' %}&ﬂz&j%%ﬁ?—?

(2S) - 2- ( 25or chod 5.2 §p52d[l8 8} dobAtz), 7.38 (2H, d, J 8.5Hz), 728 (2H d, J

EPeéJ'egm. fﬂ")BSﬁ%i‘ %&%‘Zﬁ% M, 3 ﬂ?%ﬂ@iﬁ%&%@f&%f%%ﬁ#@?fﬁ 1r0°ri]#’*‘iﬁ§)°f“e °
comound 1n SO e Gy on 111 ca gel. JSH (DVBO d) 10, 88
(1H, s), 8.93 (1 H d, J M—lz) 8.80 (2H, s), 7.60 (2H, d, J 8.3Hz), 7.28

(2H d, ' J 6.9}, 4 BA (IH m, 4.15 (2H m, 4.05 (1H m, 3.23 (1H 10 dd,

Jl38 4.4 Hdd J 13.6, 9.6,Hz), 2.00-1.50 (14H, m. mz
704y 65&‘-@%-(%—;? ﬁ%?‘ ('Jagqéﬁi%fﬁeﬁfn%WWe‘WXﬁ[SA'O)‘(& 1,3-oxazolan-4-

(2 -2-(2-br T nomn- I-en- 1-

viimethylphenyl)-3, 5-d|chlor0|somcotlnam|de

A solution containing the compound of Example 32 (1.0g, 1.76mmol),
finely ground potassium carbonate (500mg) and DMAP (50mg, 0.4mmol),
in DMF (14ml) was treated dropwise with chloromethyt pivalate (0.5ml) at
15 room temperature. After 24h the reaction was diluted with EtOAc (150ml),
washed with brine (3x50ml), dried (MgSO,) and concentrated in vacuo.
Chromatography (SiO2, 1:1 EtOAc:hexanes) gave the title compound as a
‘white powder (475mg, 0.82mmol, 47%). 8H (DMSO db, 390K) 10.97 (1H,
s), 8.80 (2H, s), 7.63 (2H, d, J 8.5Hz), 7.17 (2H, d, J 8.5Hz), 5.41 (1H, d, J
20 3.9Hz), 4.95 (1H, m), 4.69 (1H, d, J 3.9Hz), 3.39-3.29 (2H, m), 1.99-1.06
C (10H, m). m/z (ES, 70V) 580.9 (MH™).

EXAMPLE 179
3-[2-(lsopropvisulfanyl}-3-oxospiro{3.5lnon-1-en-1-yil-4-[4-

25 ([2,7]naphthyridin-1-ylamino)benzyl}-1.3-oxazolan-5-one

Prepared from the compound of Example 121 (450mg, 0.88mmol) in a
similar manner to the compound of Example 178 to give the litle

compound as an off-white powder (390mg, 0.73mmol, 84%). 8H (DMSO
dB, 390K) 9.57 (1H, s), 8.64 (1H, d, J 5.7Hz), 8.24 (1H, d, J 5.8Hz), 8.17
30 (1H,s),7.74 (2H, d, J 8.4Hz), 7.53 (1H, d, J 5.6Hz), 7.16 (2H, d, J 8.4Hz),
7.06 (1H, d, J 5.8Hz), 5.20 (1H, br s), 4.93 (1H, br s), 4.26 (1H, br s), 3.58



15 ylam no)-3-{4-[ (3, 5-di chl oroi soni coti noyl )am nol - phenyl ) propanoate
Prepared in a simlar manner to the conpound of Exanple 138 fromthe AUG 2005
conpoundwofo2fessepl e 32 (0.5g, 0.89mml ), EDC (300ng), HCB’FCT((;?@Qmi%én%
4- hydr oxyt et rahydropyran (0.8nl) in DMF (5nml) to give the title conpound
(0.42g, 74% . SH (300MHz, DMSO d6) 11.02 (1 H, br), 9.04 20 (1 H, d, J
9.0Hz), 8.92 (2H, s), 7.73 (2H d, J 8.4Heg), 7.42 (2H, d, J 8.5Hz), 5.13
(1H, br), 4.93 (1H, br), 3.87 (2H, br), 3.60 (2H, br), 3.36 (11-1; dd, J
14.0, 5.1 Hz), 3.18 (1 H dd, J 13.9, 9.3Hz), 1.61-2.06 (12H, n), 1.52 (2H,
d,312-6HZ)12 r Brzs), B%7 (1AVmPSRo6Mbe - 1613, Rj2a %@5
| sopropyl (28 H ?Zgglr_%gg -Hoxor-7) Ej)?% s(plplrog gon 1-en- 1%5 FWke(o
3-{4-[(3, 5- d|¢d){/p599@0(rm|qﬂ| noyl ) am nol phenvl } propanoate To a solution of
the isopropyl ester of the conpound of Exanple 40 (0.4g, 8.1 nmol)
[prepared in a simlar manner to the conpound of Exanple 138] 30 in THE
(5nml) at room:i (gt was added NBS (0.3g). The m xture was stirred for
2h and t hen etween water (100m) and EtOAc 16 AUG 2005 WO
02/ 068393 EPCTN@B%ah@ﬂﬁ@@)@zgz&em-groxg% £ [3a5)nomh -1esre 1 sl ph Rig]B-p4d washed
with water (3X , rine SerfL re (Na2804) fl]tered and
concent r at ed i3.5-dtaMoreisgnicotino pRenp aROAEh by col um
chr omat ogr aph e solid
(0. 249, 205 U FoieR o qué‘efé’mﬁﬁ i asERIR S tofinduil )
7.59 (2H, d, meia)ws?fraﬂ themmplounu 8f Exampld .3 (¢.58, 0rBImehol)> HOIE, m),
3.80 (2H, rr) ( H, . dd 3.03
(1H, dd, J 13(1%1 %Hif)“% oly, @ﬁé{ﬂ%mg ffgaé*feel)weaaenwl f@%oq%é& 1.33
(1g Echd 10; W%méggkgdd DI\ZI3M$(1§H\I) dwa& %e%léléd, 1aftdr ( Blifichtioh 1E>y4HZ)-
(2S)- 3-{5- [(@Wom@ﬁgmsb’ﬁﬂzotﬁtﬁm)mﬁ ﬂﬁ_e_pgmgagg-wa white, powder
et byl - 2- el g 581 8 B, Y1%1°46] (B oB™46BR) 1WsP (PR % 82 (am

d, J 9.1Hz), 8.79 (2H, s), 7.58 (2H, d, J 8.5Hz), 7.32 (2H, d, J 8.5Hz),

4.88-4.82 (1H, m), 3.86 (1H, d, J 10.4Hz), 3.80 (1H, d, J 10.4Hz), 3.26

15  (1H, dd, J 13.9, 4.8Hz), 3.03 (1H, dd, J 13.9, 10.1Hz), 1.99-1.06 (10H, m),

0.91 (9H, br s). m/z (ES*, 70V) 638.0 (MH*).

EXAMPLE 181 ‘
Isopropyl (2S) 3-{4-[(3,5-dichloroisonicotinoyl)aminolphenyl}-2-(2-

20 methyl-3-oxo-7-oxa-spiro[3.5]noh-1 -en-1-ylamino) propanoate

o Prepared in a similar manner to the compodnd of Example 138 from the

compound of Example 164 to give the title compound in 79% vyield. 8H
(DMSO_dG) 10.87 (1H, s), 8.80 (2H, s), 8.10 (1H, d, J 8.9Hz), 7.59 (d, 2H,
J 8.2Hz), 7.31 (d, 2H, J 8.2Hz), 4.98 (1H, m), 4.30 (1H, m), 3.76 (2H, m),

25 3.60 (2H, m), 3.11 (1H, dd, J 13.7, 5.3Hz), 3.00 (1H, dd, J 13.2, 9.1Hz),
2.00-1.80 (2H, m), 1.42 (3H, s), 1.17 (6H, m). m/z (ES*, 70V) 546.1
(MH"Y).



A mxture of Internediate 43 (0.44g, 1.15mol) and 3-hydroxy-4, 4- lf AUG 2005
di met hyl - 2-cycl obut enone (0. 14g, 1.1leq) was stirred at roomtenpera Ere q
a peri ogy@®b2okdsys The m xture was concentrated in vacuo angefEehii@hed W th
di ethyl ether and the resulting solid re-dissolved in THE (10m ). The
solution was treated with a solution of nethanesul fenyl chloride at 0-5C in
DCM until TLC analysis of the m xture i;}&{' cated conpl ete consunption of 20
starting material. The m xture was partitloned between Et QAc (50ml) and
water. (50mL), the organics were separated and and washed wi th water
(2x50M ), breneaiPpelig2dried MgSH4), filtered and concentrated to give a
crude white foam Purification by colum chromatography (Et OAc: hexane,
1:1) gave thé- Methﬁ-&romdd@dmd-&mlmetmd!( 8) 2e(295tpmOI3PX0SH 25 (400MHz,
DMSO d6) 11. 16. ), 8.82 (s, 2H), 8.72 (1H, d,
J 2.5Hz), 8.8Bif . (1H, d, J 8.4Hz), 5.33 (1 H.
m), 4. 18 (2HdighlobdishriEdtin doafe OHz), 3.32 (3H ),
3.20 (1H, dd, s), 1.21 (3H, t, J
7.1 Hz), 5n13."o(E$t|rrevosgluN¢h @2Be CKIDHWIQFE ED%“M@ 32/(@6@391376’Gm‘rﬁkp2/ 00206
16 AUG 2005 173 Iso
(295)-3-15-[ (3" Ftﬂtég?'ﬂ%%mné& i(ﬁ%‘iil‘?aﬁi%?m)i i QMEZ (2@mb_at 0°C was

, 4- di met hyl I )
ydrol ysi 4 of PG RERRISCRAN 73 (1000 @ Pl S0n8 bR MIRPREERG. < 1o
t he net hod oWasxmmw@aaddthEekua aﬂcb\eadvmwnn atomoipatempE(rm foHGBT, DWF)

gave the title co u a white 18 DVBO d6)
011 16 (1H, BPyrs: g 1 "_’t@re Jvas;pgu ‘géé‘?!g’r%‘i’ "E{Qe""%‘ %I\EFO%

EZ 13004Thé dktraot, wis Fadhbdthrde t&n@s 3H!ﬁ bnﬁeZ&ri(eb (NA%SDu aﬁdoﬂ)le( 1 H,
Mw3.35 (1 H dd, J 14.1, 5.0Hz) 10 14. 1,

9.3Hz), 1.225¢ Qnﬁfefn?veq"wa?%to aﬁofﬁ @Yﬂﬂ? S@'(b@e@ﬂ\atagraphy (ﬂl@)z,. m z
(ES, 70V) Mty %&angﬁw g]&Qa the titte compound as a white solid (686mg,
57%). 5H (DMSO d®) 10.90 (1H, s), 8.95 (1H, d, J 8.9Hz), 8.80 (2H, s),
7.60 (2H, d, J 8.3Hz), 7.26 (2H, d, J 8.3Hz), 4.86 (1H, m), 3.22 (1H, m, J
15 4.0, 13.6Hz), 3.06 (1H, m, J 13.2, 10.7Hz), 2.17 (3H, s), 1.74-1.38 (10H,
m). m/z (ES", 70V) 680.0 (MH").

EXAMPLE 183
2.3-Dihydroxy-propyl {(2S) 2-(2-bromo-3-ox0-spiro[3.5]non-1-en-1-

20 ylamino)-3-{4-[(3,5-dichloroisonicotinoyllamino]phenyl} propanoate
o Prepared in a similar manner td the compound of Example 138 from the
compound of Example 32 and glycerol to give the title compound in 48%
yield after chromatography on silica gel. 34 (DMSO d®) 10.91 (1H, s), 8.91
(1H, d, J 9.2H2), 8.80 (2H, s), 7.60 (2H, d, J 8.5Hz), 7.28 (2H, d, J 8.3Hz),
25  5.01 (1H, m), 4.85 (1H, m), 4.71 (1H, m), 4.20 (1H, m), 4.09 (1H, m), 3.71
(1H, m), 3.57 (1H, m), 3.26 (1H, dd, J 13.8, 3.9Hz), 3.04 {1H, dd, J 13.8,
9.3Hz), 1.80--1.45 (10H, m). m/z (ES™, 70V) 640.0 (MH™).




Et hyl (2S)-3-{4-[(3,5-dichloro-1-oxy-pyridine-4 15

car bonyl ) am no] phenyl } - 2- (3- oxo-spirof 3. 5 non-1 -en-1-vlam no) propa cBaAm; 2005
| nt er medivad &2/063393170mg, 0.42 mmol ) and 1- ket o- 3- hydroxy[S,;&]T/ogm/&z@He
(200nmg, 1.3mmol) were stirred together at roomtenperature overnight in THE
(5nl) The reaction mxture was diluted with DCM (50nl), washed with 20

sodi um bi carbonat e sol ution (saturated, 50ml), dried (MgS™) and reduced
in vacuo to give a yellow solid. The residue was chromatographed (Si Q2

DCM et hanol , 98:2) to give the title conpound as a white powder (120ny).
SH (CDCI 3) 9. (B(AMPIﬁ,Emms) 8.11 (2H, s), 7.64 (2H, d, J 7.9Hz) 7.18 (2H
d, J 7.5Hz), 501 (I H 4.22 , J71Hz)

(2H, ), 1.457Tetmt .

Exanpl e 191 (% RE
- OXy- pyri di ne===
0X0-spirof 3. SE%QGQaﬂnoeﬂel yl am no) propan0| c acid WO 02/068393 174 1 6 AUG
2005 PCT/ GBOZ 00206 The conpound of Exanple 190 (30ng, 0.-056

hydr ol ysed® by Prepareskinha $intarmappetto the; campauad ok Expmple d@ﬁpfégﬁutrses whi t e

D G By - EPAYr 9P Bhaliht 3e%ahy Sdiratfydrérichiig Sicohdf1didile thegtlid 11 o
dd, J 9.6, 4. 20mpouhd3f- &%@lél&ldﬂeﬁi:hro?nﬁtbg(r&bhy on sllica geH&H (DMBA EY . 70V)

505.0 (MH). EXAMPLE 192 Eth
(29)-2-(2- broﬁ@@bk‘d §b|8r%{33(1l§] Hod-9- 1671 8.-804@Hho). T-6Q(2l3dsd &3Hy),

di chl -1 - I P f
oot G KR O eNET LRSS R, o
@)und o0 E)dairrgl‘léi 8,14I4dﬂzg|$ﬁ4t(ﬂlbl dif Uet TBNPSurid), 2,804 50 (SHI-{,(EDpIrﬁ)28 94,

br s), 8.4 4RR ey (i} (21 d I 8.4k,

EXAMPLE 185
Tetrahydropyran-4-yi (2S)-2-(2-bromo-3-0x0-spiro[3.5]jnon-1-en-1-

15-  ylamino)-3-{4-f{3,5-dichloroisonicotinoyl)amino]-phenyl} propanoate

Prepared in a similar manner to the compound of Example 138 from the
compound of Example 32 (0.5g, 0.89mmol), EDC (300mg), HOBT
(200mg) and 4-hydroxytetrahydropyran (0.8ml) in DMF (5ml) to give the
title compound (0.42g, 74%). 8H (300MHz, DMSO d°) 11.02 (1H, br), 9.04
20 (1H,d, J 9.0Hz), 8.92 (2H, s), 7.73 (2H, d, J 8.4Hz), 7.42 (2H, d, J 8.5Hz),
c ' 5.13 (1H, br), 4.93 (1H, br), 3.87 (2H, br), 3.60 (2H, br), 3.36 (1H, dd, J
14.0, 5.1Hz), 3.18 (1H, dd, J 13.9, 9.3Hz), 1.61-2.06 (12H, m), 1.52 (2H,
d, J 12.6Hz), 1.26 (2H, br). m/z (ES*, 70V) 652 (MH*).

25 Example 186
Isopropyl (25)-2-(2-bromo-3-0x0-7-0xa-spirof3.5]lnon-1-en-1-ylamino)-

3-{4-[(3,5-dichloroisonicotinoyl}aminolphenyll propanoate

To a solution of the isopropy! ester of the compound of Example 40 (0.4g,
8.1mmol) [prepared in a similar manner to the compound of Example 138]
30 in THF (5ml) at room temperature was added NBS (0.3g). The mixture
was stirred for 2h and then partitioned between water (100m!) and EtOAc



7.13 (2H, d, J 8.3Hz), 5.88 (1L H 1), 500 (1 H n), 4. 26 (2 1
15 3. (26 (2H ), 2.0%),-1.41 ((10H, rr)n? 1.35 (gH, t,”’J 7, 1Hz)( rhﬁ%”@é@g 70\/)

612. 0 ( Mwt)o2/06368PLE 193 (2S) - 2- ( 2- Br onp- 3- 0x0- spi r o[ 3. 5] n@Avdro2/00206
-en-l-ylamno)-3-{4-f(3,5- 20

di chl oro-1-oxy-pyridi ne-4-carbonyl )am no] phenyl} propanoic acid The
conpound of Exanple 192 was hydrol ysed b the nmet hod of Exanple 2 to afford
the title conpound. 8H (DMSO d6) 10. 80 ( s) 8.73 (2H, s), 7.55 (2H, d, J
8.0Hz), 7.24 (2H, d, J 8.4Hz), 4.65 (1 H, rr), 3.22 (1 H dd, J 13.8,

4.4Hz,), 3.00({dorht), th& odgakiey wek ﬂeoea d\DQIﬁédehVOat 2[8 @éﬁME’LE 194
Et hyl (2S)-2- 22 chI or o- Oa%xo Smg?éf%arﬁon i SyI am no) _3er 4

di chl oro- 1- ox?flﬁ?r(ﬁamﬁedﬂleéaﬁ\t?@ﬁ@t dittered @Iﬁ‘@r@@f}c%ﬂ@éﬁfﬁd@t@cu@ﬁ@mw@@ in a

T50' (200mg, " oCBlER Pl PRIEABN 1), IR, theBidibBraH (572, C*%%‘V?@% S.XSE"' °
the title cong avuadhastitie \M@kﬁ%mgra(ﬁﬁlﬂ@wohdl((ﬁﬂéngS&@@ﬁ 3D @d0

PCT/ GB02/ 0020 175 %0 75 2H ’S),
aE (2n T DNSGHE) 9.02 $7H{ diy SWoHa), @M?H 21,6858 {RH, ﬁl)JzB sazq H27q, |

[o0FE) 3,22 (P, 83 skpidaly ff i), 78 Haplalofy o Bk, 150
:“’Sﬁ: P- )(/ :v:rr? .n051 EX%HYPBEOWM (d&H)J 23()-5bHey, B.63 @1 bt &g, oI ROSBRDAZY, 1.97

0F Ol oy oo otk b 48 G b o By BERb AT (15 Shb1 3.2k BHEhe! @8rpound

?TtFEaZELSoﬁﬁ BB oF 1202 BT TR ) Mz ES TOVRM A 2 o .

cfz) 7.6 (2H, d, J 8.5Hz), 4.63 (1H, n) 3.22 (1H, -dd,-J 13.8, 4.5H)
3 (1 H, n)EX:k\'I\ﬁé_LéW%SI (9H, m 1.35 (1 H m, 1.15
Ethyl (28)-3-{5-[(3,5-dichloroisonicotinoyllaminolpyridin-2-yi}-2-(4.4-

dimethyl-2-methylsulfanyl-3-oxo-cyclobut-1-enylamino) propanoate

A mixture of Intermediate 43 (0.44g, 1.15mmol) and 3-hydroxy-4,4-

15  dimethyl-2-cyclobutenone (0.14g, 1.1eq) was stirred at room temperature

for a period of 17h. The mixture was concentrated in-vacuo and triturated

with diethyl ether and the resulting solid re-dissolved in THF (10ml). The

solution was treated with a solution of methanesulfenyl chloride at 0-5°C in

DCM until TLC analysis of the mixture indicated complete consumption of

20 starting material. The mixture was partitioned between EtOAc (50ml) and

water (50ml), the organics were separated and and washed with water

c (2x50ml), brine (50ml), dried MgSO4), filtered and concentrated to give a

crude white foam. Purification by column chromatography (EtOAc:

hexane, 1:1) gave the title_ compound as a white solid (0.55g, 91%). 6H

25  (400MHz, DMSO d° 11.16 (1H, br), 8.87 (1H, d, J 9.0Hz), 8.82 (s, 2H),

8.72 (1H, d, J 2.5Hz), 8.05 (1H, dd, d 8.4, 2.5Hz), 07.35 (1H, d, J 8.4Hz)},

5.33 (1H, m), 4.18 (2H, q, J 7.1Hz), 3.36 (1H, dd, 4 14.1, 5.0Hz), 3.32 (3H,

s), 3.20 (1H, dd, J 14.1, 9.4Hz), 0.94 (3H, s), 1.09 (3H, s), 1.21 (3H, t,
7.1Hz),. Mz (ES®, 70V) MH* 523,

30
EXAMPLE 188




(1H, m. mz(ES+, 70V) 538.0 (MH). 15 EXAMPLE 196 Et hyl

(2S)-2-f(2-chl oro-4, 4-di met hyl - 3- oxo-1| - cycl obut enyl ) am nol - 3-{ 4-

[ (3, 5-di ehdoreisseni cot i noyl ) ani nol phenyl } propanoat e  Pr epareEriGBow@26d §ig ffjc 2005
manner to the conpound of Exanple 61 fromthe conpound of Exanple 5
(3.2mmol ) and N-chlorosuccinimde (3.5mol) to 20 give the title conpound as
a white powder (0.9mvol, 31% . SH (DWVSO 300K) 9.05 (1 H, d, J 9.0Hz),
8.79 (2H, s) 7.60 (2H, d, J 8.5Hz) 7.25 ? , d, J 8.5Hz) 4.70 (1 H m 4.19
(2H, g, J 7.1 Hz) 3.22 (1 H, dd, J 13.9, 5.0Hz) 3.02 (1 H, dd, J 13.9,

9.2Hz) 1.21 (35bpeo -(Iid:hloﬁblsbrﬁéo .au afjino ldlﬁ%-, £8Y)
512.0 (MH). -pyrro ny

(29)-2-[(2- brdﬂgﬂamemwmmbwsyuanvl 3-oxo-cvclobut 1-enylamino)

1- cycl obut enyl ggg Egl ! 3-{4- [(3 5-di chl oroi soni coti noVl) am nol phenyl }

propanoate 30 in a simlar manner to the conmpound of Exanple 138
fromthe conpouieiyeis dxagRcEn@suridobBxample 18F EeT@imol) EEEDrdin

2005 WD 02/ 068393yI%CT/ GBOZ/ 00%16 176 (O 72rrm)| . Eg) 1- net- hyl) p rro |d| nol
(1. 95nmol ) 5i n tonvbe gigthod ofgEvampla@ and) @-eéﬁ%tﬂeﬁdwfb iSORMRMancl

(SO0 & 50,550 i 8aud Bhe, yudcotnBontt s of il Sbla feshgl 18947 )55542)

g) 50”12215(3E(|4H(40DM2421$)M1§5, dst))Dﬁ 16&9!-{1. tﬁ!ﬁ a% (#H) d, ll 8.8HzPHB.82)(2HL 0 (3H,
) ol SES ¢ A aE25 G M o L Rl Pt 8B S Bt 5.28 (1, m)
3-{4-1(3,5-di ghh @r(?hléﬂ'i)b@qﬁ ﬂﬁéf %j&mJnﬂi phs! Brﬁpmqaéfé 31%3'1@%#{9(1 ina

simlar manner to e T from arrple

34%65 frérol 4. Em:sﬁz)gmeDQSH rRIDBI. 09((01—81dmbl1)2rézbd03‘bmﬁldpdndl1 emz;)zsmm)
(5m) Lo Q% 186) Ml 7.

EXAMPLE 190

3.59-dichloro-1-oxy-pyridine-4-

15 carbonyllaminolphenyl}-2-(3-oxo-spirof3.5lnon-1-en-1-ylamino)

propanoate
Intermediate 75 (170mg, 0.42 mmol) and 1-keto-3-hydroxy|[3,5]-non-2-ene

(200mg, 1.3mmol) were stirred together at room temperature overnight in
THF (5ml} The reaction mixture was diluted with DCM (50ml}), washed with
20 sodium bicarbonate solution (saturated, 2x50ml), dried (MgSO,) and
o reduced in vacuo to give a yellow solid. The residue was
chromatographed (SiO, DCM:methanol, 98:2) to give the title_compound
as a white powder (120mg). SH (CDCl3) 9.03 (1H, br s), 8.11 (2H, s}, 7.64
(2H, d, J 7.9Hz) 7.18 (2H, d, J 7.5Hz), 5.01 (1H, m), 4.22 (1H, m), 4.21
25 (2H, q, J 7.1Hz), 3.12 (2H, m), 1.45 (10H, m), 1.30 (3H, t, J 7.1Hz). m/z
(ES*, 70V) 532.0 (MH").

Exahple 191

3,5-Dichloro-1-oxy-pyridine-4-carbonyllamino]phenyl

30 oxo-spiro[3.5Inon-1-en-1-vlamino) propanoic acid



conpound (0.25mmmol, 34% . SH (DMSO d6) 10.88 (1H, s) 9.69 (1H d, J 9 &!—12?5
8.79 (2H, s) 7.59 (2H, J 8.5 Hz) 7.28 (2H, d, J 8.5Hz), 4.97 (1 H hHE AN
4.75 (1 WMOmpPseP920 (1 H, dd, J 13.9, 5.1 Hz) 3.03 (1 H deCTIGHN/002069. 2Hz)
1.24 (m 6H) 1.14 (3H, s) 1.05 (3H, s). mMz (ES, 70V) 570.0 (MHd). EXAMPLE
199 Et hyl (2S)-3-f4-(2, 6-Di chl orobenzoyl am no) phenVl | - 2- (3-oxo- 20

spiro[ 3. 5] non-1-en-1-vlam no) propanoate;7hhe title conpound was prepared in
a simlar manner to that of the conpound of Exanple 27 (coupling of am no
acid ethyl ester (1.68mvol), dione (1.68mml) in DCM (5nl)) to give the
title corrpouniﬂhascm'ng@hm(bwf pandele 190 1(36mg 0.66 mSIH WTOBgOojolysas hy2H, d, J

(83aHZ) | 7 0%35 %F"Wﬁ 4H %Xr%gm(élﬁ? (%Fféfg Il& 4HZ§ , (532 (1hﬁ% R(;}Y-ﬁjélrt 50

7.1 Hz rrl 0 |
(2S) - 2)(2 bfo 'M |rob§cb5a§gr21}+i sgﬁ’ﬁleF%@n go)‘-g% 5168 (2H, d, J

di chl or obenzo@JSan n4)1[4h6rfrjllmmr31ﬁar(d&t en)l (6b$¢ﬂeﬁ0®% MHM&I@B)SE&B (1H,

T R0, 02080 L6 o SR A0 £1GTH BoTBERIH: LB ER S rfiorr e
as yellow posgsp (MHg6mmIl , 80% . SH (CD30D) 7.53 (2H d, J 8. 4Hz) 7. 38-

7.15 (4H, ), 7.17 (28, d, J 8.4Hz), 5.32 (1H ) 4.65 (1H n), 3.22 (1H, 5
dd, J 13.9, 4.4Hz), 318(q, 2H J 7.1 Hz) 2.95 (1 H dd J 13.9,

9.5Hz, ), 1. 85- E*@g%%qu m. ). mz(ES, 70V) 581.0 (MH). EXAVPLE 201

(2S) - 2 (2-Br ro[3 5] non-1 -en-1 -ylam no)-3-f4-(2,6- 10
di chl or obenzogtigyli N2)5)2R@AFdmpP-Ppxosir ofJ. Slndren aeed -ylathifo$394-A8, 5ranner
to the conpound of Exanple 2 from"he conpound of Exarrple 200 (0. 85mm|) to
gi y= t he 10 t | dickieroriroxv=pyUline-4-cathasyllaminoiphenyRawppanpateMso d6) 13. 39
(1% br s), pidhat8d okt thd: ccﬁnpound of Example 190 (85mg, 0.160 mmol) in a

similar manner to the compound of Example 31 to give the title compound

(80mg). dH (CDCI3) 8.94 (1H, br s), 8.14 (2H, s), 7.62 (2H, d, J 8.4Hz),

7.13 (2H, d, J 8.3Hz), 5.88 (1H, m), 5.00 (1H, m), 4.26 (2H, q, J 7.1Hz),

15  3.26 (2H, m), 2.03-1.41 (10H, m), 1.35 (3H, t, J 7.1Hz). m/z (ES*, 70V)

612.0 (MH".

EXAMPLE 193
{2S)-2-(2-Bromo-3-0x0-spiro[3.5lnon-1-en-1-ylamino)-3-{4-f(3,5-
20 dichloro-1-oxy-pyridine-4-carbonyllaminolphenyl} propanoic acid

o The compound of Example 192 was hydrolysed by the method of
Example 2 to afford the title compound. §H (DMSO d°) 10.80 (1H, s) 8.73
(2H, s), 7.55 (2H, d, J 8.0Hz), 7.24 (2H, d, J 8.4Hz), 4.65 (1H, m), 3.22
(1H, dd, J 13.8, 4.4Hz), 3.00 (1H, dd, J 13.7, 4.4Hz), 1.82—-1.00 (11H, m).

25
EXAMPLE 194
Ethyl (2S)-2-(2-chloro-3-o0xo-spiro[3.5]non-1-en-1-ylamino}-3-{4-[(3,5-

dichloro-1-oxy-pyridine-4-carbonyllamino]phenyl} propanoate

Prepared in a similar manner to the compound of Example 61 from the
30 compound of Example 190 (500mg, 0.94 mmol) and N-chlorosuccinimide
{150mg, 1.13mmol) to give the litle compound as a white powder (220mg).




6.1 Hz), 8.81(1 H, d, J 9.2Hz), 7.61 (3H, n'), 7.56 (1L H m, 7.23 (2H,5 fys R0
15 8.2Hz), 3.18 (1 H, dd, J 13.9, 4.4Hz), 2.98(1 H dd J 13.8, 9.6Hz),
2.89-1. 20vO (Xdssby3 M. mz (ES', 70V) 567.0 (MH ). EXAVPLE mO2chsngmaepy!
(2S)-2-(2-bronp- 3-0xo-spiro[ 3.5] non-1-en-1-ylam no)-3-f4- 20

(2, 6-di chl or obenzoyl am no) phenyl ] propanoate (c) Prepared in a simlar

manner to the conpound of Exanple 138 fropm the conpound of Exanple 201
(0.78 Mol ) to give the title conmpound 0.49mol, 63%. SH (DVsSO d) 10.71
(1 H s), 889(1H d, J 9.0H), 7.62- 7.47 (5H, cn), 4.97,(1H m, 3.17 (1H,
dd, J 4.8Hz, B 8tigb. (181,90 a(d4 khHJd, 2@01—125 Bst (213, 8)H27)5812H9d1J%)5re§ﬁ cm
135(1Hrr) 1.24-1.11 (7H'm. rnlz (ES 609 0 (Md). EXAWPLE 203

Et hyl (2S)- 3- 7427 £2iedhyi8. z)7|4q§§r{ﬂh1ym)d4£0 &tvi:hd)Phdns-2R-(AH, 3id, 3D
0Xx0-spiro[ 3. 5] n I / 3 2005
PCT/ GRO2/ oozoé%ﬁeﬂ?’g&bﬁ# (i, PISpARIHE) Y902 8T, %%AQF'AH’S’}
Exanpl e 3 to 1g2%¢3H e, Uiz I HzE orpodt) s ndzYES' on0wpses0 (MHSmol , 76%) . SH
(cba3) 9.56 (1H, s), 8.53 (1H, d, J 5.8Hz), 7.78 (2H, d,” J 8.4Hz), 7.45
(1H, d, J 55.8Hz), 7.08 (2H, d, J 8.5Hz), 6.89 (1 H, s), 5.77 (1 H, n), 4.57

(1 H s), 42% , J 7.1 Hz), 3.10 (2H, m), 2.54 (3H, s), 1.84-1.23
(14H, m). 485.2 (MH). EXAMPLE 204 Et hyl

(2S)-2-(2- bro@Sgagzdzhgrog-&xf)}g@mﬂagm Vdea+i sWdamdnb&}3({3-[(3.6-

met hyl -[ 2, 7] naphthyrldln 1- m no)hen I DI opa oat ¢ Preared |n a simlar
manner to the LYHOIANGOXY DY : ehyUpiopaneicacid. 003

0. 62mol | iy 5
Lo give the tis2en #@‘#ﬁi‘é“ﬁ)"a ow‘%‘oiﬁgg ﬁgmﬁys‘?@’ é)"*éﬁ‘%‘ )
9. e(lH 18) , Bkaapié PHo afford the tltle compound. 5H (DMSO d° ) 10 83 (1H, s), 8.75

(m, 3H), 7.57 (2H, d, J 8.4Hz) 7.26 (2H, d, J 8.5Hz), 4.63 (1H, m) 3.22
(1H, dd, J 13.8, 4.5Hz) 3.00 (1H, m), 1.64—1.55 (9H, m) 1.35 (1H, m), 1.15
(1H, m). m/z (ES*, 70V) 538.0 (MH).

15 EXAMPLE 196
Ethy! (25)-2-[(2-chloro-4.4-dimethyl-3-o0x0-1-cyclobutenyllamino}-3-{4-

[(3,5-dichloroisonicotinoyl)aminolphenyl}propanoate

Prepared in a similar manner to the compound of Example 61 from the

compound of Example 5 (3.2mmol) and N-chlorosuccinimide (3.5mmol) to
20 give the title compound as a white powder (0.9mmol, 31%). 8H (DMSO d°,
o 300K) 9.05 (1H, d, J 9.0Hz), 8.79 (2H, s} 7.60 (2H, d, J 8.5Hz) 7.25 (2H, d,
J 8.5Hz) 4.70 (1H, m) 419 (2H, q, J 7.1Hz) 3.22 (1H, dd, J 13.9, 5.0HZ)
3.02 (1H, dd, J 13.9, 9.2Hz) 1.21 (3H, q, J 7.1Hz) 1.23 (3H, s) 1.04 (3H,
s). m/z (ES, 70V) 512.0 (MH").

25

EXAMPLE 197
1-Methyl-3-
1-cyclobutenyl)amino]-3-{4-{(3,5-dichloroisonicotinoyl)

2-bromo-4.,4-dimethyl-3-oxo-

amino]phenyl} propanoate

30 Prepared in a similar manner to the compound of Example 138 from the
compound of Example 34 (0.65 mmol), EDC (0.72mmol), HOBT



15 5.8Hz), 7.43 (1H, d, J 5.8Hz), 7.09 (2H, d, J 8.5 Hz), 6.81 (1H, Sb’ gﬁzg
(LH m, 4.89 (1 H ), 4.13 (2H, q, J 7.1 Hz), 3.22 (1 H m, (obstbrAdlll
mostly byoMe@bdszez2.92 (1 H dd, J 14.0, 9.7Hz), 2.34 (3H prycRoZAR06 26
(10H, m), 1.18 (3H, t, J 7.1 Hz). mz(ES', 70V) 564.2 (MH). 20 EXAMPLE 205
Et hyl (2S)-2-(2-brono-3-o0xo-spiro[3.5]non-I|-en-I-ylam no)-3-f4-(3-

nmet hyl -[ 2. 7] napht hyri di n-1 -yl am no) phenyH6 propanoate Prepared in a simlar
manner to to the conmpound of Exanple 2 fromthe conpound of Exanple 204
(0.22mmol ) to give the title conpound as 25 yell ow powder (0.20nmmmol, 909% .
SH (DVBO d6) @.78mMdl) & 1 Imd@y(-3ipyrelidind! §7.96Hmbl)  DMP io Givep (1
H d, J 5. 6Hz§b, 7.87 %ZH; d, J.g. 4f—¢zy), 7.56Q ((ilH, d,)J 5. GFé?Fm?t.ozgw(%gH, d,
J 8.4Hz), 6. 9the tive compound3(Q.25mmeg!, 4872 DH (COOAB.59 (B8, $), 4.52H4QH, 2. 93
(1 H dd J 13,5, .10,,1 v 42 (BH.,.S), -, 1.0 ) .. m z( ES+,
70V) 535.0 ( 2 S8HB 20 2908”4 BE N 56t . o 88 3Fhel) eBiissbos 170
L (25)-3-f 4-bp-\weOky! 2 b8, (1H)alht bzl gli 9.2Hzy | 2B8002) 1B 4] 1) 22 .48- @FP- )
spiro[ 3.5] non-1-en-1-ylam no%) ropanoi c acid Prepared in a simlar nanner to
Uhe compotnd SE%1Hpl®, SHhrbite(RE. Shrd (Hd, o FBZLISY e 708E625. 06K ) 1 o0
give the title conpound as white 5 powder (0.27mmol, 43% . SH (DVSO d6)
9.81 (1H,s), 9.52 (1H, s), 858 (1 H d, J 5.6Hz), 8.30 (1 H J 8.6Hz), 7.86
(2H, d, J 8.4BXAMPLEA{IB H, d, J 5.6Hz), 7.22 (2H, d, J 8.5Hz), 6.97(1H,

s), 4.08 (1 H m, 432 (1H s), 3.15 (1H dd, J 13.7, 4.7Hz), 2.97 (1H,
dd, J 13.7, o -bggmord Ardimethylioxe-cyglobut-1enylaminok nj .

\

mz (ES, 70V} d43(3 5 diHidroiddnicstiovhattifc Héh{[g propanoate
(S)-3-[4- ([ 2, FAmaphthyrTar = 1=yt anr o) prenyt = 2- (o= -

C‘ 10 Prepared in a similar manner to the compound of Example 138 from the
compound of Example 34 (0.65 mmol), EDC (0.84mmol), HOBT
(0.84mmol) and isopropanol (2.28mmol) in DMF (5mi) to give the title
compound (0.25mmol, 34%). §H (DMSO d° 10.88 (1H, s) 9.69 (1H, d, J
9.0Hz) 8.79 (2H, s) 7.59 (2H, J 8.5 Hz) 7.28 (2H, d, J 8.5Hz), 4.97 (1H, m)
15 4.75 (1H, m) 3.20 (1H, dd, J 13.9, 5.1Hz) 3.03 (1H, dd, J 14.0, 9.2Hz) 1.24

(m, 6H) 1.14 (3H, s) 1.05 (3H, s). M/z (ES*, 70V) 570.0 (MH".

EXAMPLE 199
Ethyi (25)-3-] 4-(2,6-Dichlorobenzoylamino)phenyl}-2-(3-oxo-

20 spiro[3.5]Jnon-1-en-1-ylamino) propanoate

o The title compound was prepared in a similar manner to that of the
. compound of Example 27 (coupling of amino acid ethyl ester (1.68mmol),
dione (1.68mmol) in DCM (5mi)) to give the title_compound as a yellow
powder (1.1 mmol, 66%). 6H (CD;OD) 7.83 (2H,d, J 8.3Hz), 7.55-7.35
25 (4H, m), 7.47 (2H, d, J 8.4Hz), 462 (1H, s), 4.50 (3H, m), 3.50 (1H, m),
3.08 (1H, m) 2.05-1.55 (11H, m) 1.49 (3H, t, J 7.1Hz). m/z (ES*, 70V)

501.0 (MH™).

EXAMPLE 200
30 Ethyl (2S)-2-(2-bromo-3-0x0-spiro[3.5]non-1-en-1-ylamino)-3-[4-(2.6-

diéhlorobenzovlamino)phenvl] propanoate




spi rof 3. 51non- | -en-1-yl am no) propanoate Prepared in a simlar nmanner hop(@tﬁﬁ
conpound of Exanple 3 to give the 15 title conpound as a yell ow povvd

mrol , 73%0 &hes®DCl 3) 9.61 (1 H,s), 8.65 (1 H d, J 5 7HBcT/GB®M0kds H, d,
5.8Hz), 7.71 (2H, d, J 8.4Hz), 7.63 (1 H d, J 85Hz), 7.12 (2H, d, J
8.5Hz), 7.05 (1 H d, J 5.8Hz), 5.80 (1 H, n), 4.55 (1 H, s), 4.29 (2H, q,
J 7.2Hz), 3.13 (2H, m, 1.87-1.25 (14H .. mz(ES, 70V) 471.1 (MH). 20
O EXAMPLE 208 Et hyl

(2S) - 2-(2-Dbrono- 3- oxo-spi ro[ 3. 5] non-1-en-1 -yl am no) - 3-f 4-

([ 2. 7] napht hyRrdpardd il andimithr Wit&ﬂ'bdrltonhepmmacb&mﬂ’rcﬁpﬁxéﬂdpiemz fedrmithar
manner to that of Exanple 31 fromthe conmpound of aﬁo npl e 207 (0. 64mmol )
to give the t.cprfm%\ﬁ'pehrt%r(aagp'a ve? 1 3vP85ewnaer to @iverd i'“eﬁé pousd @spc) 3)

. ary 7. ab’ YRIGH dphiderdo gbimbl gt ’Bfﬁp(%éjo@?’ ISR 4Ek 4{{ 753892 a4
£ L) L siamod i, gy st g A5 00 300l
VO 02/ 0683%3 %de éld@il%éﬁd@ aH. i\ues%o%gﬁilxhpéé 36@9 Bs-

(S)-2-(2-Brom %W?ﬁa f?iﬁorydv)%ﬂowy_ﬁw no) - 3- [ 4-

([ 2, 7] napht hyri eényl ]’-propronic acid Prepared in a sim I ar
manner to the conpound of Exanpl e 2 fromthe 5 conmpound of Exanple 208

(0. 40mol ) to%@tle corrpound as white powder (0.25mmol, 64% SH
(DVSO d, 300 . , 9.56 (1 H s), 8.86 (1 Hd, J93Hz) 8. 66
(1 H d, J5 b 3 24 ébz), 7.70 (1H
d, J 5.6Hz ) 8 (1 H, m
3. Q(l H10dd, ghlpzogenngla ho)wlﬂpﬂg_w@g 7 10 10. OHz),

1. 1 70V) 522 0

04 (11|_P‘regared in” ESSIFﬁIIar manner {ot )npound of Example 2 from the

compound of Example 200 {(0.85mmol) to give the title compound as white

powder (0.60mmol, 60%). 8H (DMSO d°) 13.39 (1H, br ), 10.70 (1H, d, J

6.1Hz), 8.81(1H, d, J 9.2Hz), 7.61 (3H, m), 7.56 (1H, m), 7.23 (2H, d, J

15 8.2Hz), 3.18 (1H, dd, J 13.9, 4.4Hz), 2.98(1H, dd J 13.8, 9.6Hz), 2.89-1.20
(11H, m). m/z (ES', 70V) 567.0 (MH").

EXAMPLE 202
Isopropyl (28)-2-(2-bromo-3-oxo0-spiro[3.5]lnon-1-en-1-ylamino)-3-[4-

20 {2.6-dichlorobenzoylamino)phenyl} propanoate

o Prepared in a similar manner to the compound of Example 138 from the
compound of Example 201 {0.78 mmol) to give the title compound
(0.49mmol, 63%). 8H (DMSO d° 10.71 (1H, s), 8.89(1H, d, J 9.0Hz), 7.62-
7.47 (5H, cm), 4.97,(tHm), 3.17 (1H, dd, J 4.8Hi,'513.8Hz), 3.00 (1H, dd
25 J 9.7Hz, 13.8Hz), 1.79-1.50 (8H, c m) 1.35 (1H,m) 1.24-1.11 (7H,m). m/z
(ES*, 70V) 609.0 (MH").

EXAMPLE 203
Ethyl (2S)-3-[4-(3-methyi-[2 TInaphthyridin-1-ylamino)phenyl]-2-(3-

30 oxo-spirof3.5lnon-1-en-1-ylamino) propanoate




EXAMPLE 210

(2S)-3-[4-([ 2, 7] Napht hyri di n- 1- yl ani no) phenyl | - 2- ( 3- oxo- spi r o[ 3. 5] non-} 6 AUG 2005
1- en- 1- Wwam/Medp93r opanoi ¢ acid 15 Prepared in a simlar nmROASIBI®OLIse
conmpound of Exanple 2 fromthe conpound of Exanple 207 (0.64mmpl) to give
the title conmpound as white powder (0.21mmol, 33% . SH (DVSO d6, 300K) 9.85
(1H, s), 9.54 (1H, s), 8.67 (1 Hd, J 5.8Hz), 8.28 (11-1, d, J 8.6Hz), 8.18
(1H. d. J 5.6Hz), 7.78 (21-1, d, J 8.3Hz), 7.70 (1 H d, J 5.6Hz), 7.23
(2H,d, J 8.4Hz), 7.14 (1 H d. J 20 5.7Hz), 4.34 (1 H s), 4.08 (1 H m,

3.15 (1 H, doPrepaledSn al sihilagr, mangsr (a thit ot thel ,campaurgd OQENaIr)lptelCi?té-l 39

(29)- 301 4- ([ %5 RepiidayAaraBodesd 5 sl pdor. (oS ieele geel 3 eioRIa)
en-1-vl am no)g i ﬁ@.pcg eggp]ﬁrgpgrg,eg.&p ¥§éxmjn§é_ﬂ§5m% t77815t pHcarrBound of

Exanpl e 2 (hydrolysi's romthe ‘conpound ) to give
the title corfp8tizy 7.68 (anm J 8.9dr) 6:8F OLHh6s)rBol 7, (189%n), €87 ((DNMSE),06.27300K)

9.70 (1H, .s), 8. 1; » iy 5. 01 8Hz),, 8 10 (1H,
d 35 she . 428 G nd 318 eyl s PPl el BT )
8.5Hz), 7.23 (&M, 70v) 486. 2&9@42,005 WO 02/ 068393 PCTI GBO2/ 00206 181 J 8.5Hz),

4.34 (1 H s), 415 (1 H 3.21 (1 H dd, J 14.0, 4.BHz), 3.00 (1 H, dd,
J 13.8, 9.7Hz), 171150(11H M. mz (ES-, 70V) 444.6 (MH). EXAMPLE 212

5 Ethyl (29)- i\ﬂnﬁ( -di chl or oi soni coti noyl ) am nol phenyl } - 2- ( 2-

hydr oxy- 3- oxoim—r—o‘(g—z@#- —otnon-1-en-1-ylam no)-propionic acid ethyl ester To a
sol ution of tiEgyeonpqagy-29R-eeanplBoRé-4giréiB.5hatimadn-1iylaRihb)-B4a- at
-40C was added | ea tetraai_l‘cet ate {0 94g, 1 1eq). The m xture 10 was al | owed

to rmtl@ 0 M€ reaction mxture

artitionsg BeNGE Y Bnbls h2ARGLLo ﬁ%jc\'ympﬁfund f Example 31 from the

compound of Example 203 (0.62mmol), bromine (0.81mmol) and

triethylamine (0.81mmol) in DCM (5ml)) to give the title compound as
yellow powder (0.25mmol, 40%). 8H (CD30OD) 9.44 (1H, s), 8.34 (1H, d, J

15 5.8Hz), 7.43 (1H, d, J 5.8H2), 7.09 (2H, d, J 8.5 Hz), 6.81 (1H, s), 4.87
(1H, m), 4.89 (1H, m), 4.13 (2H, g, J 7.1Hz), 3.22 (1H, m), (obscured
mostly by MeOH), 2.92 (1H, dd, J 14.0, 9.7Hz), 2.34 (3H, s), 1.58-1.26
(10H, m), 1.18 (3H, t, J 7.1Hz). m/Zz (ES", 70V) 564.2 (MH"Y),

20 EXAMPLE 205
Ethyt (2S5)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-{4-(3-
methyl-[2.7lnaphthyridin-1-ylamino)pheny!] propanoate '

Prepared in a similar manner to to the compound of Example 2 from the
compound of Example 204 (0.22mmol) to give the tjtle compound as

25  yellow powder (0.20mmol, 90%). 8H (DMSO d°) 9.76 (1H, s), 9.70 {1H, s),
8.87 (1H, s, J 9.5Hz), 8.56 ( 1H, d, J 5.6Hz), 7.87 (2H, d, J 8.4Hz), 7.56
(1H, d, J 5.6Hz), 7.20 (2H, d, J 8.4Hz), 6.96 (1H, s), 4.73 (1H, m), 3.22
(1H, dd, J 13.9, 4.0Hz), 2.93 (1H, dd J 13.5, 10.1 Hz,), 2.42 (3H, s), 1.80-
1.00 (11H, m). m/z (ES", 70V) 535.0 (MH*).

30
EXAMPLE 206




(100m), the organics were separated washed with water (2x100m ), brinmeg AllG 2005
(50m), dried (MgSO4), filtered and concentrated in vacuo to give a crude

oi | . ThewsXrQ2de8ids di ssol ved in ethanol (10m ) and treat e@®CRiGHIZMNA615
(100ng). The m xture was stirred at roomtenperature until TLC analysis
indicated that all starting material had been consuned. The reaction was
quenched by the addition of NH4CI (5m, gat. aq.), EtOAc (2x20nil)

extraction of the m xture foll owed by washing with water (10m ), brine

(10m ), drying fllterl ng and concentratlon |n vacuo to give a 20
crude product {&b)-3 Vig jn ayhtdyrighipr 1 ) ghenil)

Et CAc: Hexane 1:1 Wmte foam (0 89g, 86%.
8H (DVBO d6, 28If ; 7.51 (2H, d, J 8.5Hz),
7.12 (2H, d, @r@pér'ét’—i)m 4. &ﬁ"nlérl n'rénrfbi tthhblcémp'éuﬂUbe &aﬂ!ﬂ:lé%"frdﬂ the133
(1H, dd, J 14.1, 4.9Hz), 3.14 (1H, dd, J 14.0, 11.4Hz), 4H, 25
n), 1.19-1. 33cpeRounyl of Exagplgrd03 (0.62mmehHe)giverhe mcmmw_%zw Ner ) .

ot hoxy- 5 oxo POHOEE TR 2ZDAL [a2nE R ONBRD PR BEL AR, BOR TR b

t he conpound @fHEaamJ@H 13. 3@§ﬁg,ﬂeéﬂﬂpl7)86 n2Ac et QNg.4Hz} Sy (¥asqagded
K2003 (5g) and net hyl I de ( mxture was stirred at room

i 0

t emperat ure f5r6"$2)d§52§ (21'11@ d\&ﬁbﬁzé &8E(1H. 19 et &8 Elid m).64.AR (2d0s), 3N

02/ 068393 PCT 0210 1 n N u rified

by colum chr by Qg anry- Tar i S BT B R SIS sPaf 28 GRESFF

corrpound as al1wd (3H,an),i1d24-(10131E&H, Bh%Vz (ES*( DOBD468G, 1 (MHIVHZ) 8.50 (2H, d, J

4 8Hz) 8L (2H, d, J 8.4Hz), 7.04 (2H, d, J 8. 4Hz), 4.87 (1H dd, J 11.8,
4190-4.16 (21-1, 5 m), 3.34 (3H, s), 3.26 (1L H, dd, J 13.9, 4.9H),

a (1 H ddEXJAMango-,ll 6Hz), 1.15-1.66 (10H, m), 1.12 (3H, t, J 7.0Hz).

M (ES, 70VI 546 CNH). EXAMPLE 214 10 Ethyl

(2S)-2- (2 br ofbh@lk oxo- spi r(§)3-F-{l@1naphtiivriding -yia mngdhengt]-2-(3-oxo-

spirof[3.5lnon-1-en-1-ylamino) propanoate

Prepared in a similar manner to the compound of Example 3 to give the

15 title compound as a yellow powder (1.4 mmol, 73%) 8H (CDCI3) 9.61
(1H,s), 8.65 (1H, d, J 5.7Hz), 8.25 (1H, d, J 5.8Hz), 7.71 (2H, d, J 8.4Hz),
7.63 (1H, d, J 8.5Hz), 7.12 (2H, d, J 8.5Hz), 7.05 (1H, d, J 5.8Hz), 5.80
(1H, m), 4.55 (1H, s), 4.29 (2H, q, J 7.2Hz), 3.13 (2H, m), 1.87-1.25 (14H,
m). m/z (ES?, 70V) 471.1 (MH").

20
o EXAMPLE 208
Ethy! {25)-2-(2-bromo-3-0x0-spirof{3.5lnon-1-en-1-ylamino)-3-{4-

([2.7Inaphthyridin-1-ylamino)-phenyl}] propanoate

Prepared in a similar manner to that of Example 31 from the compound of
25 Example 207 (0.64mmol) to give the title compound as a yellow powder

(0.45mmol, 76%). 8H (CDCI3) 9.81 (1H, s), 8.64 (1H, d, J 5.7Hz), 8.29

(1H, d, J 5.8Hz), 7.75 (2H, d, J 8.3Hz), 7.60 (1H, d, J 5.8Hz), 7.12 (2H, d,

J 8.4Hz), 7.08 (1H, d, J 5.7Hz), 5.91 (1H, m), 5.03 (1H, m), 4.28 (2H, q, J

7.1Hz), 3.29 (2H, m), 1.81-1.39 (10H, m), 1.35 (3H, t, J 7.1Hz). m/z (ES®,
30 70V)550.0 (MH").




trimethoxy[1, 1" -bi phenvl|-4-yl) propanoate The title conpound was prepared
by the nethods as described herein. SH (CDCI3) 7.19 (2H, d, J 8.1 Hz),

(2H, d, Wod2heddz), 6.14 (2H, s), 5.84 (11-1, d, J 8.6Hz) ,pC4‘/(9]802(()fb106115TKU52005
4.20 (2H, q, J 7.1 Hz), 3.78 (3H, s), 3.62 15 (6H, s), 3.21 (2H, d),
1.97-1.40 (1 OH, m, 1.24 (3H, t, J 7.1 Hz). mMz (ESA 70V) 572 (NH).
EXAMPLE 215 (29)-2-(2- Bronp- 3- 0x0-spi ro[gs9] non-1 -en-1-ylam no)-3-(2, 4, 6-
20 trimethoxy[1, 1" -bi phenyl]-4-yl) propanoic acid Prepared fromthe conpound
of Exanple 214 by the nmethod of Exanple 2 to give, the title conpound. SH
(DVBO d6) 12. BRAMPLE 209 s), 8.79 (2H d J 10.0Hz), 7.19 (2H, d, J
8.11-1z), 7.08 (2H, d, J MHz), 6. (2 s 4.78 (1H m, 3.81 (3H s),
3.61 (6H, s),i&-&t‘?ﬁr&_&w'm[ﬁslﬂﬁn renst-ylampmohdr[4+p), 1.95-1. 00
(101-1, m. ' . Hdrofuran 2-yl met hyl
(29) - 2(2 Br =>-{4-[(3,5-dichloro

pyri di ne- 4 30Pca3"abedylh)amlmhpmmérpnoowmoamwﬁﬂ@%ca%l@% G %he
PCT/ G802/ 00206 183 C S a simlar roc dure to that for the preparat|on

of the compoufRMBPUN Fl%@oﬁo(prﬂ AEOHJREBYR Eheitl

n DV (o) PoudenRRim gﬁﬁ%%ﬁ@@%ﬁg&nﬁg’f%@“@a 2 %%5838%@&8 B

5 d6) 10.88 (8186 (SI)H d8J9@3Hd)1 8@6 0. d, Ho.6HB), EE)WZHH sd, J%.80z 2H81d J
8. 3Hz), 7.28 (2H: J 6.9Hz US
O PR 7 L) 31388?’*'24 B (11 o S b i ik o oy 7 e Rl e

(14H m. iz, g(APy 4 1.3591 )W (140 ddNg 108 2WHY, 3RV FHCAY, 5’%3“?90' to

denponstrate the pot enc
c 10 10.0Hz), 1.81-1.04 (11H, m). m/z (ES*, 70V) 522.0 (MH").

EXAMPLE 210
(2S)-3-[4-([2,7]Naphthyridin-1-ylamino)phenyl]-2-(3-oxo-spiro[3.5lnhon-

1-en-1-ylamino) propanoic acid

15 Prepared in a similar manner to the compound of Example 2 from the
compound of Example 207 (0.64mmol) to give the title compound as white
powder (0.21mmol, 33%). 5H (DMSO d®, 300K) 9.85 (1H, s), 9.54 (1H, s),
8.67 (1H,d, J 5.6Hz), 8.28 (1H, d, J 8.6Hz), 8.18 (1H, d, J 5.6Hz), 7.78
(2H, d, J 8.3Hz), 7.70 (1H, d, J 5.6Hz), 7.23 (2H,d, J 8.4H2), 7.14 (1H,d, J

20 5.7Hz), 4.34 (1H, s), 4.08 (1H, m), 3.15 (1H, dd, J 13.8, 4.8Hz), 2.95 (1H,
dd, J 13.8, 9.4Hz), 1.74-1.39 (9H, m), 1.20 (2H, m). m/z (ES*, 70V) 443.1

C (MH:).

EXAMPLE 211

25 idi -2-(3-oxo-spiro[3.5]non-1-

en-1-ylamino) propanoic acid

Prepared in a similar manner to the compound of Example 2 (hydrolysis
from the compound of Example 35 (0.70 mmol) to give the title compound
as a white powder (0.56 mmol, 80%). 5H (DMSO d°, 300K) 9.70 (1H, s),
30 8.81 (1H, d, J 5.7Hz), 8.30 (1H, d, J 8.8Hz), 8.10 (1H, d J 5.8Hz), 7.89
(1H, d, J 5.7Hz), 7.53 (1H, d, J 5.9Hz), 7.34 (1H, d, J 8.5Hz), 7.23 (2H, d,



selectivity of the conpounds according to the invention. In each of {Reyg 2005
assays an |1 C50 val ue was determ ned for each test conpound and represents

t he concey 26833 of conpound necessary to achi eve 50% 15 ricrhGHmztoosis of cel |
adhesi on where 100% = adhesi on assessed in the absence of the test conpound
and 0% = absorbance in wells that did not receive cells. (err)4(err)l

I ntegrin-dependent Jurkat cell adhesion {g VCAM1q 20 96 well NUNC plates
were coated with F(ab)2 fragnent goat anti-human 1gG Fcy-specific antibody
[ Jackson I mmuno Research 109-006-098: 100 gl at 2 p.g/m in 0.1M NaHCO3, pH
8. 4], overni gdt8.8Hz304.3BnE hh] s, eb 15l B, myash2d ((18k)dd,nd gld} ph8He),b3i00er ed

sal i ne (PBS) t he | o fqr | S/ 1% BS, te ture on a
rocking platf Zﬂgn d i]éamézﬁgﬁ)gq%&(h'&b ﬁf BSY- 5’%@%’ f&%p@&ﬂrmgﬁbd
VCAM I g diluted in PBS/ 1% BSA was added and the plates left for 60 mnutes
at roomtenperature on a rocking platform The plates were washed (3x in
PBS) and the EXAMPLE212performed at 37° for 30 minin a total volune of
200 | containi By x 1 U cel b r|n(t’ e Rl esqce. o absence of
titrated test ' s Ao~ ; 260206

Each pl ate Mhyﬂﬁéﬂg-é%ﬂ'd[b.ﬂﬁdh“ﬂbﬁnﬂytdiﬁi[ﬂwbnﬁﬁ| a'i:iwerethgli xed
with 1001 net hano or m nut es TolTowe y anot her wash. . Z5% Rose
Bengal (Si gmaeREI07) in PBS was added for 5 minutes at roomtenperature and
t he pl ates washe | n.PBS. 9 | j & PBY wa ded and
the plates |ef ?osﬁlé&ﬂ ﬁ’f é&?@ro]n\?ﬁc%l{ﬁ]oﬁggaa '%%%Ri@( §7’%HH}° E)rga\gsured.
or4PZ | nt egr i (aapendett®Clwas elddeadbaditetraice tubel (ALY 1 . The aNixiae '
perforned, in the sane manner as the a4(31 assaty e,xceﬁ_;t 10 that MAACAM | g

( 1@19,/ m 10 wadiagsalpar 1 aempfo 5 stigegnat §1S dgmperaire,for B The
(erF)-1ympho bdasidl thisklrk- Wake paNitiRedusetvésn PERSARCOf20bMIk8ind lvhfer

{100ml), the organics were separated washed with water (2x100ml), brine

{50ml), dried (MgSQs,), filtered and concentrated in vacuo to give a crude
oil. The crude was dissolved in ethanol (10ml) and treated with NaH
15  (100mg). The mixture was stirred at room temperature until TLC analysis
indicated that all starting material had been consumed. The reaction was
quenched by the addition of NHsC! (5ml, sat. aq.), EtOAc (2x20ml)
extraction of the mixture followed by washing with water (10mi), brine
(10mi), drying (MgSQy), filtering and concentration in vacuo to give a
20 crude product which was purified by column chromatography (SiOg, -
X EtOAc:Hexane 1:1) to give the title compound as a white foam (0.89g,
o ‘  86%). 8H (DMSO d°, 400MHz) 10.83 (1H, br), 8.78 (2H, s), 7.51 (2H, d, J
8.5Hz), 7.12 (2H, d, J B.5Hz), 4.94 (1H, dd, J 11.4, 5.0Hz}, 4.10 (2H, m),
3.33 (1H, dd, J 14,1, 4.9Hz), 3.14 (1H, dd, J 14.0, 11.4Hz), 1.40-1.63 (4H,
25 m), 1.19-1.33 (6H, m), 1.16 (3H, t, J 7.1Hz). m/z(ES*, 70V) 532 (MH").

EXAMPLE 213
Ethyl (2S)-3-{4-[(3,5-Dichloroisonicotinoyl)aminolphenyl}-2-(2-

methoxy-3-o0xo0-spiro[3.5]non-1-en-1-ylamino) propanoate

30 To a solution of the compound of Example 212 (0.8g, 1.5mmol) in acetone
(15ml) was added KCOj3 (5g) and methyl iodide (2.5ml). The mixture was

stirred at room temperature for 5 days. The mixture was filtered and



The I C50 value for each test conpound was determnined as described { g AUGHAS
a401 integrin assay. 15 a5@ tntegrin-dependent K562 cell adhesion to

fi bronecMo0286838@| | tissue culture plates were coated w t POIVGBIR/IREE B
fibronectin (Signma FO895) at 5(err)g/m in phosphate-buffered saline (PBS)
for 2 hr at 37C. The plates were washed (3x in PBS) and then bl ocked for 1h
in 1000 PBS/ 1% BSA at roomtenperature {42 a rocking platform The G 20

bl ocked plates were washed (3x in PBS) and the assay then perfornmed at 37C
in a total volume of 200l containing 2.5x 105 K562 cells, phorbol-12-

myri st at e- 13- gee¢enteatad in yagraianddhe redeﬁ@tmflegéhc@olumra@@m@m@rapmyt rat ed

Stained ns debi et o CREAE 1P R By uBH B sERRBE aB Aien SR ™
pol ynor phOHUCk@aSgnss%)Oml(bmml@éwgwm) spfkﬁgém Cd 9ﬁ4\@ﬁ4i) VmSS@H cyljure
plates were coated with RPM 1640/10% FCS for C. freshly

i sol ated hunaf.ARgjod D4 @HrehrbBdiizgl 487 (18D d@buﬂt‘lbﬁhﬁl%‘iz)PWO-\ﬂe‘r&(aldded to

2 15 AL 9 LR ST, 48 S90S, L o

presence or abhsHWe 10f5-168 (PEHPAYNDSI2 &Hd, t,ngUheHey Apz (B8N moRy 536 C

foll ovved by 30m.n at roomtenperature. The plates were washed i n nedi um and
1001 0.1% (w WHHNB (hexadecyl trinmethyl amoni um brom de, Signma 5 H5882) in
0. 05M pot assi um phosphate buffer, pH 6.0 added to each well. The plates
were then left on a rocker at roomtenperature for 60 mn. Endogenous

per oxi dase acEXAMPLE214 hen assessed usi ng tetramethyl benzidine (TMB) as
follows: PMW I 0 g/ M TMVB
(B rlngEQ B . ' PR ale - : )r3-(24.8- 0 and

ab bance ”ef’ﬁM'é?ﬁoi‘\t(nG?%Ehe%hb(-yﬁpr@ﬁaﬁ@ﬁ?@t human pI at el et aggregati on
The title compound was prepared by the methods as described herein. 8H
(CDCHh) 7.19 (2H, d, J 8.1Hz), 7.04 (2H, d, J 8.1Hz), 6.14 (2H, s), 5.84
(1H, d, J 8.6Hz), 4.98 (1H, m), 4.20 (2H, q, J 7.1Hz), 3.78 (3H, s), 3.62
15  (6H, s), 3.21 (2H, d), 1.97-1.40 (10H, m), 1.24 (3H, t, J 7.1Hz). m/z (ES®,
70V) 572 (MH").

EXAMPLE 215
{25)-2-(2-Bromo-3-oxo-spiro[3.5lnon-1-en-1-ylamino)-3-(2.4,6-
20 trimethoxy[1,1’-biphenyi]-4-yl) propanoic acid

Prepared from the compound of Example 214 by the method of Example
c 2 to give the title compound. 8H (DMSO d°%) 12.30 (1H, br s), 8.79 (2H, d, J
10.0Hz), 7.19 (2H, d, J 8.1Hz), 7.08 (2H, d, J B.1Hz), 6.29 (2H, s), 4.78
(1H, m), 3.81 (3H, s), 3.61 (6H, s), 3.27 (1H, m), 2.98 (1H, dd, J 13.4,
25 10.2Hz), 1.95-1.00 (10H, m). m/z (ES*, 70V) 544 (MH™).

EXAMPLE 216

Tetrahydro-furan-2-ylmethyl

2-Bromo-3-oxo-spiro[3.5]non-1-

en-1-ylamino)-3-{4-[{3,5-dichloro-pyridine-4-

30 carbonyllamino]phenyllpropanoate




Human pl atel et aggregati on was assessed usi ng i npedance aggregation ngﬁ
t he Chronol og Wiol e Bl ood Lum aggregoneter. Human platelet-rich plas &W

was obt aMReR/®$393pi nni ng fresh human venous bl ood anti coari/asexiozed h 0. 38%
(v/v) tri-sodiumcitrate at 220xg for 10 min and diluted to a cell density
of 6 x 108/ m in autol ogous plasma. Cuvettes contained equal volunmes of PRP
and filtered Tyrode's buffer (g/liter: Nagd 20 8.0 MC12. H20 0.427; Cad 2
0.2; KC 0.2; Dglucose 1.0; NaHCG3 1.0; NaHPO4.2H20 0. 065). Aggregation
was nonitored followng addition of 2.5M ADP (Signa) in the presence or
absence’ of i nhiding arsimilan procedairevto thak fyrsthehprepaeitan of th@mpmpmlmdobf t he

I nvention suc s _t,he ounds of ,t Ex S eral |

values int he%@fé @ﬁdsgsé’é?o[gg CPW%W 8@&6‘&1“3’%5? (Ogﬁ 4%@‘3‘; %'bEgM and
bel ow. In the 519@&\3; S(|1b@ﬁffg)'raﬁ@ t@tﬂahyegﬁumryﬁac@hdﬂe(o SHINDIPUDMH he
same conpounds had | C50 val ues of 50M and above thus denonstrating the

potency and sé2@bitwas prepsred tee title compounth(tht99.0937%) ndkd dAOOMHZ3OMBO

o S AT B U e

absor ption propss{ zﬁSdaﬁe@qarmsmembym? SAasotQHd e85 (M ﬁg
compounds particularly Suitable for ora dosi ngl ’C 5 C WO 02/ 0683
z

PCT/ GB02/ 012L dds J213.874a@tR)INE 02 (L H.AddlrdShd?-612) .o 502 001014H, m). m/z
(ES*, 70V) 650 (MH™).

C 10

The following assays can be used to demonstrate the potency and
selectivity of the compounds according to the invention. In each of these
assays an ICsg value was determined for each test compound and
represents the concentration of compound necessary to achieve 50%
15 inhibition of cell adhesion where 100% = adhesion assessed in the
absence of the test compound and 0% = absorbance in wells that did not

receive cells.

gﬂﬂl_ Integrin-dependent Jurkat cell adhesion to VCAM-Ig

20 96 well NUNC plates were coated with F(ab)z fragment goat anti-human
o : IgG Fcy-specific antibody [Jackson immuno Research 109-006-098: 100
pl at 2 ug/ml in 0.1M NaHCOg3, pH 8.4], overnight at 4°. The plates were
washed (3x) in phosphate-buffered saline (PBS) and then blocked for 1h
in PBS/1% BSA at room temperature on a rocking platform. After washing
25 (3x in PBS) 9 ng/ml of purified 2d VCAM-Ig diluted in PBS/1% BSA was
added and the plates left for 60 minutes at room temperature on a rocking
platform. The plates were washed (3x in PBS) and the assay then
performed at 37° for 30 min in a total volume of 200 pl containing 2.5 x 105
Jurkat cells in the presence or absence of titrated test compounds.
30



wherein Rl is a group ArlL2Ar2Alk- in which: Art is an optionally
substituted aromatic or heteroaromatic group; 10 L2 is a coval eny Bbmﬁdmgr a
| i nker avonr/ess3gy oup; Are is an optionally substituted aryCemBosmnozos
het er oaryl ene group; and Alk is a chain -CH2-CH(R)-, -CH=C(R)- or -CH 15
CH2R in which Ris a carboxylic acid (-CO2H) or a derivative or biostere
thereof; Xis an -0- or -S atomor -NiBZ)- group in which: R2is a
hydrogen atom or a Cl-5al kyl group; 20 Vis an oxygen (0) or sul phur (S)
atom Rx, Ry and Rz which may be the sanme or different is each an atom or
group -L1(Al KE3ct{ pBte was wmashed. (2x)swith coedivemtaridotice adharéntnéedis alepan or
group, ALkl is an optionally substituted ali Ehat I c, or heteroaliphatic

chain, R3 is fxeg\withhdORubmathanpidar 1@ shinytegtaligpesdpyapetharwagh. 2H0pk3a

[where RU is yd F A-an t. trai r
branched C1i- b.g?l%;ﬁ h%?,g%@%gg]‘ -'%'@ecfﬁ)‘géaqﬂy%l Skéc?ag}fé é_tcgc"i_%g‘flgr %\IFF@?"Q%] at
optional Iy sy8sin léﬁwﬁdreﬁuﬁi antithbatlatas WelshedciBx) aalPBSatioou 50% (v/v

pol ycycl oal i phatic, heteropol ycycloaliphatic, aromatic orr 1 6 AU6 2005 WO
02/ 06839351 8&tpanPiaBoBBSOYes 2ad dhatpiatagr wipforBeming after whiethéhe nt eger

1 and v is t%%sio% (5170[.. Whs E?)e%rsgy‘];:ged that when n is zero and L1 is a
covalent bond vV isS the' integer 1, or " is an atomor group as previously

defined and Rx and RY are joined together to forman optionally substituted
spiro linked cycloaliphatic or heterocycloaliphatic group; and the salts,

sol vat es, hy®fizdategiindependeat J¥celhadhesion to MAACAM-Ig
This assay was performed in the same manner as the o431 assay except
C 10 that MAdCAM-Ig (150ng/ml) was used in place of 2d VCAM-Ig and a sub-

line of the B-lympho blastoid cell-line JY was used in place of Jurkat cells.

The ICsp value for each test compound was determinéd as described in

the a4p4 integrin assay.

15 osf4 Integrin-dependent K562 cell adhesion to fibronectin

96 well tissue culture plates were coated with human plasma fibronectin
(Sigma F0895) at Sug/ml in phosphate-buffered saline (PBS) for 2 hr at
37°C. The plates were washed (3x in PBS) and then blocked for 1h in
100ul PBS/1% BSA at room temperature on a rocking platform. The
20 blocked plates were washed (3x in PBS) and the assay then performed at
o ~ 37°C in a total volume of 200u! containing 2.5x 105 K562 cells, phorbol-12-
myristate-13-acetate at 10ng/mi, and in the presence or absence of
titrated test compounds. Incubation time was 30 minutes. Each plate was
fixed and stained as described in the o4 assay above.
25

amB2-dependent human polymorphonuclear neutrophils adhesion to

plastic
96 well tissue culture plates were coated with RPMI 1640/10% FCS for 2h

at 37°C. 2 x 10° freshly isolated human venous polymorphonuclear

30 neutrophils (PMN) were added to the wells in a total volume of 200ul in the



10 2. A conmpound according to claim1 in which Alk is a -CH2CH(R)- or - C
CH(CH2R) - chain. 3. A conpound according to claim1 or claim2 in whi B §Z|5S
a car boxwlo ®2essmsd (- CO2H) group. 15 4. A conpound accordbcg/dgmmhaiﬁhg UG, 200
claim2 in which Ris an esterified carboxyl group of fornula -CO2Al k7. 5.
A conpound according to any one of clains 1 to 4 in which Xis an - 20
N(R2) - group. C 6. A conpound according 158 claim5 in which R2 is a hydrogen
atom 7. A conpound according to any one of claims 1 to 6 in which Ar2 is an
25 optionally substituted phenyl ene group or an optionally substituted
pyridi nediyl pressmcelof flongirhigphdbob12myaistate- {B-ac6tade)Grad (ibthelp@2eA68393 189
PCT/ GBBO2100206 where a and b signify the points of attachment of L2 and Al k
respect i vel y. ocabsencecohiest fampetinagi agd tecuhiatedder 8Pmin at ¢ G felowetdn whi ch
Ar' is an 5 Qptq A | ey e | X9 - ered
het er oar omat i gpgdro(caﬁg‘.Atdpgﬂpg%rhn%%&ﬁgregccorhlla%s E’dc?\fgl“é?%egj frﬁh&ﬁ@ﬁ]ﬁ% IS an
optional ly subshli 0ubeqwhyrHiE (henadeaydiriyéthyhapimbiiunglibrgmidguSR@hany! or
10 i soqui nol i nyl grpu(g. 10. A compound according to any one of clainms 1 to 9
in which ® i§%§8 hint @ge pelggsiuns phesphateditarnaHat Oordiedta saghwealhe of

claims 1 to 97h0 ytchwEle iferfibit YA AABRKEY ab YOSH IthE&rature AIKEH HiOUP-

Endogenous peroxidase activity was then assessed using tetramethyl -
benzidine (TMB) as follows: PMN lysate samples mixed with 0.22% H20o
(Sigma) and 50ug/ml TMB (Boehringer Mannheim) in 0.1M sodium

C 10 acetate/citrate buffer, pH 6.0 and absorbance measured at 630nm.

allbl[33 -dependent human platelet aggregation

Human platelet aggregation was assessed using impedance aggregation
15 on the Chronolog Whole Blood Lumiaggregometer. Human platelet-rich
plasma (PRP) was obtained by spinning fresh human venous blood
anticoagulated with 0.38% (v/v) tri-sodium citrate at 220xg for 10 min and
diluted to a ceil density of 6 x 108/ml in autologous plasmé. Cuvettes
contained equal volumes of PRP and filtered Tyrode's buffer (g/liter: NaCl
20 8.0; MgCla.HpO 0.427; CaClz 0.2; KCI 0.2; D-glucose 1.0; NaHCO3 1.0;

c NaHPO4.2H20 0.065). Aggregation was monitored following addition of

2.5uM ADP (Sigma) in the presence or absence of inhibitors,

In the above assays the preferred compounds of the invention such as the

25 compounds of the Examples generally have ICsg values in the o481 and
assay of 1 pM and below and in the a4f37 assay of 5pM and below. In the
other assaj}s featuring o integrins of other subgroups the same
compounds had ICsp values of 50uM and above thus demonstrating the
potency and selectivity of their action against oy integrins.

30



12. A compound according to any one of clainms 1 to 9.in which RZis a group
-L' (Alkl)n R3in which L' is an -0-, -S or -Se- atomor -S(O - or 4 BZRUV&]UUS
- N(R8) - wyoozpes3d8. A conpound accor di ng to any one of clapgs/GBozR0fG

RZis a group -L' (Alk' )" R3in which L' is a covalent bond. 25 14. A
conmpound according to claim12 or claim13 in which nis zero. 15. A
conpound according to claim12 or claim;33 in which nis the integer 1 and
Al k' is an optionally substituted Cl-8al kyl ene chain. 30 16. A conpound
according to claim14 or claim15 in which R3 is a hydrogen atomor an
optional | y suldditiboalyg coongdlomiscobtie tnivahtior,l, stich asOthet esrapyahdalofphat i c,

C6- 12aromati c_or C} 9het er oar natlc oug 6 AU6 2u05 WO 02/ 068393 190
PCT?G802100208%37P/eg, pg %‘?qfﬁg %O'EHS?”(Hﬁ@P%E“eélaﬁ fielermined By n

whi ch Rx and p \} 8 t I 18. A
conmpound accosrtg}lhcr’l%@t %%ﬁy@glr?g .tgaqgatgb n%&HB &h&é’ ‘%ﬁl‘rﬂ&aﬁﬁgh&%‘bg]w}?ﬁ' are
joined to fordnsmrgoptl onal ly substituted spi ro | i nked C3-13 cycloaliphatic
or C3- 10h§terocycl oal i phatic group. 19. A conmpound which-is: 10
(2S)-2-[(3-Oxospiro[3.5]non-1 -en-1-yl)am no]-3-{4-[(3, 5-

di chl or oi soni coti noyl ) am noj phenyl } pr opanoi c aci d
(2S)-2-[(3-Oxospiro[3.5]non- | -en-1-yl)am no]-3-{4-[(3-

met hyl [ 2, 7] napht hyri di n- 1-yl ) oxy] phenyl } pr opanoi ¢ aci d
(2S)-2-[(2-Brono-3-o0xo0spiro3.5]non-1-en-1-yl) amno]-3-(4-[(3,5 L 15

di chl or oi soni coti noyl ) am no] phenyl } propanoi c acid 20

(2S)-2-[(2-Brono-4, 4-di met hyl - 3- oxo- 1- cycl obut enyl ) am no] - 3- {4-[ (3, 5-

di chl or oi soni coti noyl ) am noj phenyl } propanoi ¢ aci d

(2& 2-[ (2-Bronp- 3- oxospiro[ 3. 5] non- 1-en-1 -yl)am no] - 3-{4-



[ (2, 7) napht hyri di n- 1-yl oxy] phenyl } propanoi c acid

(2S)-2-[(2-Brono- 3- oxo- 7-oxaspiro[ 3. 5] non-|I -en-I -yl)am noj-3-(4-

[ (3, 5-di ekl resseeni coti noyl ) am noj phenyl } propanoi ¢ aci d pcchoz/onﬁaAUBm
(2S)-2-{(2-Brono-3-o0oxospiro[3.5]non-1-en-1 -yl)am no}-3-(2, 6-

di met hoxy[ 1, 1' - bi phenyl ] -4-yl)propanoic acid (2 S)-2-[(3-Oxospiro[3.6]dec-I
-en- 1-yl)am no] 3-{4-[ (3, 5-dichl oroi so 2%ni coti noyl )am noj phenyl } pr opanoi c
acid (2S)-2-[(2-Bronp-3-oxospiro[3.6]dec-1-en-1-yl)am no]-3-{4-[(3, 5-

di chl oroi soni coti noyl ) am noj phenyl } propanoi ¢ aci d

(29)-2-{[ 4, 4- ﬁLﬂM& - 2- (phenyl sel enenyl ) - 3- oxo- 1-

cycl obut enyl ] am no}-3-{4-[ (3, 5-dichloroisonicotinoyl)am no]phenyl} 30
propanoi ¢ acid (2S)-2-[(2-Brono-7-nmethoxy-3-oxospiro[3.5]non-1-en- |

-yl') ami no] - 3- {14- A [compputiccdt formukofticot i noyl ) am no] phenyl } propanoi ¢ acid WO
02/068393 191 1 6 AUG 2005 PCTI GB02/ 00206

(2S)-2-((2-Brono-3-oxospiro[ 3. 5] non-1-en-1-yl)am no)-3-{4-[(3-

met hyl [ 2, 7] napht hyri di n-1 -yl ) oxy] phenyl } g opanoi ¢ aci d :
(2S)-2-{[2-(Phenyl sul fanyl ) - 4, &idi-wet hyl {3- oxo- 1- cycl obut enyl ]

am no}-3-{4-[ (3, 5-di chl oroi soni coti I 1 phenyl } propanoic acid 5
(2S)-2-[(2-Chl or o- 3-oxospi ro[ 3. 5] non-{iL- ep- 1-yl ) am no] - 3- (4-[ (3, 5-

di chl oroi soni coti noyl ) am no] phenyl ) pr oic acid (2S)-3-(4-[(3,

5-Di chl oroi soni coti noyl )am no] phenyr}- 2-Y\B- 0x0- 2- pyri di n-

3-yl -spirdf 3.5/ non-1 -en-1-yl am no¥propanoi c acid 1)
(2S)-2-[(2-10do-3-o0oxospiro[3.5]non-1-en-1-yl)amno]-3-{4-[(3,5 10

di chl or oi soni coti noyl ) am no] phenyl } pr opanoi ¢ aci d

(2 2- [ (2- Br onowheeaiaospi ro[ 3. 5] non- 1-en-1-yl )am no] - 3- (5-[ (3, 5-

s IS B
di chl or oi soni cot \poy A ABLASKAN 4 HisBi e 2BHARR R Het@Bfomatic group:

10 L2 is a covalent bond or a linker atom or group;

e

Ar2 is an optionally substituted arylene or heteroarylene group;
and Aik is a chain
-CH2-CH{R)-, -CH=C(R)- or —CH—

|
15 CH2R

in which R is a carboxylic acid {(-CO2H) or a derivative or biostere
thereof;
X is an -O- or -S- atom or -N(R2)- group in which:
o R2 is a hydrogen atom or a C.galkyl group;

20 V is an oxygen {O) or sulphur (S) atom;
RX, RY and R? which may be the same or different is each an atom or
group -LY{AIkN)n{R3)y in which L1 is a covalent bond or a linker atom
or group, Alk! is an optionally substituted aliphatic or heteroatiphatic
chain, R3 is a hydrogen or halogen atom or group selected from -

25 OR3a [where R32 is a hydrogen atom or an optionally substituted
straight or branched Cy.galkyl group or Ca.gcycloalkyl group], -SR3a, -
CN or an optionally substituted cycloaliphatic, heterocycloaliphatic,

polycycloaliphatic, heteropolycycloaliphatic, aromatic or



15 (2S)-2-[(2- Chl or o- 3- 0x0- 7- oxa- spi ro[ 3. 5] non- 1-en- | -yl ) ani no] - 3- (46 AUG 2005
((3,5-dichl oroi sonicotinoyl)am no] phenyl } propanoi c acid

(2S) - 2- [W-0Ghbs3wo- 3- 0X0- spi r o[ 3. 6] dec-1 - en-1-yl ) am no] - 3- péridB2A0206

di chl oroi soni coti noyl ) am no] phenyi } pr opanoi ¢ aci d

(2S)-2-[4,4-Dinmethyl -2-(1-methyl -1 Htetrazol -5-yl sul fanyl)-3-oxo 20

cyclobut-1 -enyl am no]-3-(4-[(3, 5- 188
di chl oroi soni coti noyI )am no] phenyl } propanoi ¢ acid
(2S)-2-[(2-Brono; 0X0-7

o o oot (4*‘?%"%"8‘%‘!‘& Gobpehiit 25t REUTE ek PRARY s et digeer hei o
(2902 [(2- O o 0ot aid e WP 2o LWlLs)?EWé!bh?’bbﬁd[\f%’thg 25

di chl oro-i soni cotlnoy propanoi ¢ acid
S)-2-[(2-Brono- 3+rtb6!gﬂrsh|ro[3 4] oct-1 -en-l-yl)am no]-3-{4-[(3, 5-

di chl or oi soni cot i ng. yl h
(257 51 (3 et yPOVT a1 A VEPors FREHs - e e anch e re

3,5-d t I
(35,0 S et igmplyarisdaneny ayeoony caSifhal iy ok

di chl or oi soni cot emalmnnqrmmpy@admwraupd WO 02/ 068393 192 1 6 AUG
2005 PCTI GBQ2/ 002

(2S) - 2-[ (2-Fl G or 38 the, salts, SRS YEREP A8 N-8d5E N9&Rk no) - 3- (-

[ (3, 5-di chl oroi soni coti noyl )am no] phenyl } propanoic acid (2

S)-2-[(4, 4-D met hyl - 2- met hyt sul f anyl - 3- oxo- cycl obut - 1- enyl ) am no] -
3-(4-[(3,5-di chtoroi soni coti noyl)am no] phenyl }propanoi c acid 5

2S 2 | sepr I t
o %(1{%51 el %Wh?‘g%‘%cs?gﬁ?‘ggtbﬁ%w )1aﬁ ﬁ'gi&ﬁeny Hpr%H SRR or = (2
S) [(2 | sopr o 3HEHMrghadr oxo- spi ro[ 3. 5] non-1 -en-1 -yl )am no] - 3-(4-
[ (3, 5-di chl oroi soni cotinoyl)am no] phenyl}propanoic acid C 10
(2S)-2-[(2-1sopropyl sul fanyl -4, 4-di met hyl - 3- oxo-cycl obut-1 -

enyl ) ami no] - 33[ 4x Eb@ApoLinaritcbydihgitd climyi aficramp? emWHidH FPRN®icarBeylic
acid (-CO.H) group.
15
4. A compound according to claim 1 or claim 2 in which R is an esterified
carboxyt group of formuia ~CO,AlK’.

5. A compound according to any one of claims 1 to 4 in which X is an —
20 N(R%- group.

C 6. A compound according to claim 5 in which R? is a hydrogen atom.

7. A compound according to any one of claims 1 to 6 in which Ar is an
25 optionally substituted phenylene group or an optionally substituted
pyridinediyl group of formula:

=N N ==

a\/bora\/b



(2 S)-2-[(2-1sopropyl sul fanyl - 3-o0xo0-spiro[3.51 non-1-en-1 -yl)amni no]} ﬁ-ﬁ[Uﬁlﬂﬁf)

([2, 7] napht hyri in-1 -ylam no)phenyl]propanoic acid (2

S)-2-[(2 sul f anyl - 3- oxo- 7- oxa- spi ro[ 3. 51non-1 -en;

yl)ani noﬁ%-@?‘i@%ﬂz, 7] napht hy(di n- 1- yI ani no) phenyl | pr opanoi E&E’éﬁﬂz’?%”“

S)-2-[(2-Bronp-3-0x0-spiro[3.4]octa-1,6-dien-1 -yl)amno]-3-(4-[(3, 5-

di chl oroi soni coti noyl ) am no] phenyl ) propangjgc aci d

(25)-2-[(4, 4- D et hyl - 3- oxo- 2- pent af | uor ophenyi sul f anyl - cycl obut - 1-

enyl ) am no] - 3-{4-[ (3, 5-di cht or oi soni coti noyl ) am no] phenyl } propanoic 20 acid

(2 5)-2-[(4, 4- D nphbie -B- axd-B- $ighihy i the2 pointsyof clitdchinenmty lof an? nadd Ak

3-{4[ (3, 5-di chl oroi soni_coti noyl ) am no] phenyl } propanoi ¢ acid

(2S) - 2-[ (7- Acet y| [B3PBEBYRIY 3- ox0- 7- aza- spi ro[ 3. 5] non- 1-en-1-yl)anino] -.

3-{4-[(3,5-dichl oroi soni coti noyl )am no] phenyl } propanoi c acid 25

(2S)-2-([2- (I sopropyl sutfanyl)-3-o0xo-7-oxaspiro[3.5]non-1-en-

yl)] am no} - 3- (2, & dompiclundydccattiingi tohamy bhe of ytidiprso pabeoT én adiich Ar' is an

(2S)-2-[(2-Cycl ohexyl -3-o0x0;spirol3.5]nop- | -en-1 -yl)anm no]-3-(4-[(3, 5-

di chl or oi séhi cot i%&éﬂ?i%ﬁ ﬁHPsﬁ% | }pﬂ?rnﬁppgﬁoifﬁ'eérci g’ or 't - ehbarod

(2S)-3-(4-[(3, 5- Iﬁe@é}bgp&hgﬁeigp@jd_noyl ) ami no] phenyl)-2-(2-methyl -3-o0xo 30
proa

spiro[3.5]non-1 -en-1-ylam nd) propanoi c acid
(2S)-3-(4-[(3,5-D chl oroi soni coti noyl ) am no] phenyl } - 2- ( 3- oxo- 2- propy | -

spiro[ 3. 5] non-J]-ep- 1-vl am no i b 0Q5 2/ 393 193
PCT/ CB027 002067 22 %%%P%%?s%‘gé%&o 46 Bt 8. fh %Fﬁa%? nv%) &' Sptionaty |
phenyl } - 2- (2- met Bybsttutx®- pyddyd; s ppyrivhidirly),nomabhinyridinylam qaehplieganayrc aci d
(2S)-3-{4-[(3,5-Dichl oroi foni coti noyl ) am no] phenyl } - 2- ( 3- oxo- 2- propyl -

7- gma- spi N 3. 5] RAVUNYIN 919U no) pr opanoi ¢ acid 5

(2 3-{4-[(3,5-Dichloroisonicotinoyl)am no] phenyl }-2-(2-[1, 3]dithian-2-

yl - 3- oxo-spi ro[ 3. 5] non-1| -en-1 -yl am no) propanoi c acid (2S) -'3-(4-L(3i
5- Di chl or oi sonf@oAicasypound Rebpriing Lo -any(oneohplaigisototo 9 in which R is a

haiogen atom.

15  11. A compound according to any one of claims 1 to 9 in which R?is an
optionally substituted Cygalkyl group.

12. A compound according fo any one of claims 1 to 9 in which R*is a
group —L'(Alk"),R? in which L' is an ~O-, -S- or —Se- atom or —S(0)- or
20 ~N(R%- group.

O _ 13. A compound according to any one of claims 1 to 9 in which R®is a
group —L'(Alk").R® in which L' is a covalent bond.

25 14. A compound according to claim 12 or claim 13 in which n is zero.

15, A compound according to claim 12 or claim 13 in which n is the
integer 1 and Alk' is an optionally substituted C,.galkylene chain.

30 16. A compound according to claim 14 or claim 15 in which RPis a
hydrogen atom or an optionally substituted Cj.ipcycloaliphatic, Ca.
ioheterocycloaliphatic, Cs.12aromatic or Cy.gheteroaromatic group.



spi ro[ 3. 5] non- 1-en-1| -yl am no) propanoi ¢ acid 1 6 AUG 2005
(25)-3-(4-[(3,5-Dichloro-1-oxy-pyridi ne-4-carbonyl ) am no] phenyl }-2-(3 10
0X0- spi Mo B2/GRsran- 1- en- 1 -yl ami no) propanoi ¢ aci d (2S) - 2- (ReBGBo2/00206

r ono- 3- oxo-spiro[ 3.5]no n-1-en-I -ylamno)-3-{4-[(3, 5-

di chl or o- 1- oxy- pyri di ne-4-car bonyi ) am no] phenyl } prop anoic acid
(2S)-2-(2-Chl oro-3-o0x0-spiro[3.5]non-1-ergol -yl am no)-3-{4-[(3, 5-

di chl oro-1 -oxy-pyri di ne-4-carbonyl ) am no] phenyl } propanoi ¢ acid 15
(2S)-3-(4-[(3,5-Dichloro-1 -oxy-pyridine-4-carbonyl)-am no] - phenyl }-2-

(2- net hanesul finyl -4, 4- di met hyI 3 oxo cyclobut-1 -enylam no) propanoic acid

(28) - 2- (2- Br ofrp- &_@f@ id abEomhdiphs byt of LRITE%) 16169 (Whih' Y bad

[ 2, 7] napht hyridin an0|c ac

(2S)-2-(2-Br ormF{!-ls))eaeb[arrmtR)rEa]lwsubﬁtlmﬁ Cizylkghgroop- 3- [ 4-

([ 2, 7] napht hyri di n- 1-yl am no) phenyl ] propanoi c acid

(2S) - 2- (2- Brono- 4, 4-di net hyl - 3- oxo- cycl obut-1 -enyl am no) - 3- [ 4-(3-

met hyl - [ 257] nﬁaom[:%r &édhdlacé’ér‘amﬁ EH‘QHV'c]nQJ epaa%f 126 q'g ih3wich BX Znd
R

r ono- 3- oxo spiro[3.4]oct-l -en-1"-yl)am no]
di chl or oi soni coff’ nag )jaimneto e honyl }ap\r opdiooaly aﬂub:’ptthnddth[eir@dinkad {hlyat es,

T e | AT S R PEb BRI S 20, A cppoun uh e

di chl or oi soni coti noyl ) am no] phenyl } propanoi ¢ acid WD 021068393 194
PCT/ GB02/ 00201 6 AUG 2W5 L.
(28) 2- [ ( 2- Brichd® gograundowBighiisof 3. 5] non- 1- en- 1- yl ) ami no] - 3- (4-

(a1 2 e SRSl PR ESIEIS,
d| | or oi soni cotdldmlprolaomlnoi]updm)aymmp]m;m\yﬂpoommb scid .
et hyi [ 2, 7] naphUA R AX SR DB RE T S aPESab -
methyl[2,7]naphthyridin-1-yl)oxylphenyl}propanoic acid
(2S)-2-[(2-Bromo-3-oxospiro[3.5]non-1-en-1-yl)amino]-3-{4-[(3,5-
15 d.ichloroisonicotinoyi)amino]phenyl}propandic acid
(25)-2-[(2-Bromo-4,4-dimethyl-3-0xo0-1-cyclobutenyl}amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanoic acid
(29)-2-[(2-Bromo-3-oxospirof3.5]non-1-en-1-yljamino]-3-{4-
[(2,7)naphthyridin-1-yloxy]phenyl}propanoic acid
20 (25)-2-[(2-Bromo-3-oxo-7-0xaspiro[3.5]non- 1-en-1-yl)amino}-3-(4-
[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
c (2 S)-2-{(2-Bromo-3-oxospiro[3.5]non-1-en-1-yl}amino}-3-(2,6-
dimethoxy{1,1"-biphenyl}-4-yl)propanoic acid
(2 5)-2-[(3-Oxospiro[3.6]dec-1-en-1-yllamino]3-{4-{(3,5-dichloroiso-
25 ~ nicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(2-Bromo-3-oxospiro[3.6]dec-1-en-1-yl)amino]-3-{4-[(3,5-
dichloroisonicotinoyl}aminojphenyl}propanoic acid
(25)-2-{[4,4-Dimethyl-2-(phenylselenenyl)-3-oxo-1-
cyclobutenyllamino}-3-{4-[(3,5-dichloroisonicotinoyi)amino]phenyi}
30 propanoic acid
(25)-2-[(2-Bromo-7-methoxy-3-oxospiro[3.5]non-1-en- 1-yljamino}-3-{4-

[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid



(2 §)-2-([2-(Phenyl sul fanyl)-4, 4-di nmet hyl - 3- oxo- 1- cycl obut enyl ] -

am no}-3-{4-[ (3, 5-dichl oroi soni coti noyl)am no] phenyl } propanoi ¢ aci d UB 2005
(25) - 2- [WD-08hésspD- 3- oxospi ro[ 3. 5] non-1-en-1 -yl )am no] - 3- pdriBd2R0506 ﬁ(f\

di chl or oi soni coti noyl ) am no] phenyl } propanoi c acid (2S)-3-(4-[(3,

5-Di chl or oi soni coti noyl ) am no] phenyl } - 2- ( 3- oxo- 2- pyri di n-

3-yl-spiro[ 3. 5] non-I-en-1-yl am no) propangic acid

(2S)-2-[(2-10do- 3-oxospiro[ 3. 5] non- |-en-|- yI)am no] 3-(4-[(3,5-

di chl or oi soni coti noyl ) am no] phenyl } pr oganm c acid

(2S) - 2- [ (2- Br ono(BShRd6HProMne: Ipresnifo] ﬁJmoryn)%nnW!ﬂ]armneBBf{es{

S)*2- [( 2l or o- FRHALET I BEkREdn 1Ak IBHAORREBE S 5 o

di chl or oi soni cot (zlgyjz){gm(?l@s}rﬁwwﬂlnp?a-éle}rhéﬂ'meB@cbm-a&bydlo(b&té?) yi]
-2-[(2-Chl oro- 3- 0x0- 7- oxa s:%)lro non-1-en-1 am nol -3-{4- 20

[ (3, 5-di chl or oi samle@}rﬁﬂéﬂ( arél thmhaﬂm@paenﬂ}pmpanmc acid
29) - 2- Chl 5
oo Orfz%y?)fgzm no 8[330 %g@ §5]10| c acl d%‘aﬁ'ﬁJ\oF Si{éﬂs\(é

dlchlor0|son|cot pheny
(29)-2-[(2- Brormdt'&h?orﬁfﬁdhucbmoymtdm]mawl}rpm@ﬁarﬁmamd -en-| yI ) ami noj -

(292 - cnl or S-SHERsrRAolg G CataiaaliRoPRERV Iy Dot puidin-

di chi or oi soni cot sgmél )rars 5 d’hhﬁ-@)‘tlfr ?Faﬁﬂﬁﬂmrép@ﬁd)lé acid 1135

(2S)-2-[(2-Brono- 3- oxo- |ro 3. 4] oc amno]
di chl or oi soni cot (@2 nwl}qib‘&&rawwcer&dr)d amino]-3- {4 [(3,
28 2- Met h | 3-{4 30
{Cane- it ofF or o Zé?“ﬁ{?f’%&\,ﬁ%‘@é?’%%ﬁ&i‘%@?ﬂ)ﬁ% Gieagly ¥ ) 5g) "3
d2 hI2 Fl uor o- 3- ?(@S@[@B&Jr}ﬁb r?ﬂ@ﬁbsdlro{ﬂ B}doryiwln gqagnﬁﬁel %ggg(gib . .
i chl or oi soni cot i noyl )am no] phe noi c aci
PCT/ GB02/ 00206 1@'0)31{%0 '%syl%nfﬁm&ﬁ%?ov IfRreRangic

[(3. 5- i chi or of SERU At agr Ity S ek PHsropaol dast ey %{5 [(3.5-
S)-2-[ (4, 4- Di net ﬂ:phlcgommmatmgymammo]wr rayzcgjmrobamomacucényl ) am noJ -

15 (25)-2-[(2-Chloro-3-oxo-7-0xa-spiro{3.5]non-1-en-1-yl)amino]-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(2-Chloro-3-oxo-spiro[3.6]dec-1-en-1-ylamino]-3-{4- [(
dichloroisonicotinoyl)amino]phenyi}propanoic acid
(25)-2-[4,4-Dimethyl-2-(1-methyi-1H-tetrazol-5-ylsulfanyl)-3-oxo-

20 cyclobut-1-enylamino}-3-{4-[(3,5-
dichloroisonicotinoyt)amino]phenyl}propanoic acid _

C (2S)—2—[(2-Bromo—3,7,7—tri0x0-716-thia-spiro[3.5]non-1-en-1-yl)amino]-
3-{4-[(3,5-dichioroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-[(2-Chloro-3-oxo-spiro[3.4]oct-1-en-1-yl)amino]-3-{4-[(3,5-

25 dichloro-isonicotinoyl)amino]phenyt}propanoic acid
(25)-2-{(2-Bromo-3-oxo-spirof3.4Joct-1-en-1-yl)amino}-3-{4-[(3,5-
dichloroisonicotinoyt)amino]phenyl}propanoic acid
(25)-2-[(2-Methylsuifany!-3-ox0-spiro{3.5]non-1-en-1-yl)amino]-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid

30 (25)-2-(2-Fiuoro-3-oxo-spiro[3.5]non-1-en-1-ylamino) 3-{4-[(3,5-

dichloroisonicotinoyl)amino]phenyl}propanoic acid



3-{4-[(3,5-dichl oroi soni cotinoyl)am no] phenyl } propanoic acid 5
(2S)-2-[(2-[sop ropy |sulfanyl -4, 4-di net hyl - 3- oxo-cycl obut -1 - 16 AUG 2005
enyl ) anwaoi2/488304- [ ( 3, 5- dlchlor0|son|cot|noyl)an1no]phenyhkpmgggg@bgﬁ aci d
(25)-2-[(2-1sopropyl sul fanyl - 3-oxo-spi ro[ 3. 5] non- 1-en- 1-yl ) am no] - 3- ( 4-

[ (3, 5-di chl oroi soni coti noyl ) am no] phenyl } propanoi c acid 10
(25)-2-[(2-1sopropyl sul fanyl -4, 4-di met hygs 3- oxo-cycl obut-1 -

enyl )am no] - 3-[4- ([ 2, 7] napht hyri di n-| -yl am no) phenyl ] pr opanoi ¢ aci d
(2S)-2-[(2-1sopropyl sul fanyl - 3-oxo-spiro[3.5]non-1 -en-1 -yl)am no]-3-[4-

([ 2, 7] napht hyri ¢2 ZII%thmra@;ph@ﬂym}q:sppaI@o‘é]@oad -gn-1-yllamino]-3-{4-

i
Vi) a o -3 prI@%/ TR A PRy BhiBRah PR asiino! o acid (2
S)-2-[(2-Bromo- fmrmhﬁetﬁw@h@ém yi8ufasyl- Q—OXJ))cy@RﬁbDQ]I -ehylyamind)-5-

dlchlor0|son|cot|no

am no] phen IL noic acid
(2S)-2-[ (7- Acet Qr{4 %5@1@!:!9:@&@%0 nay &rm Rhg)i@ionanaie agidy| ) ani no -

3-(4-[(3,5-dich d 20
(255 13- Oyl FERTCSSPIOARMAY 2L RREHARIGREBMGAA 20 | (5 5
di chl or oi soni coknghamnjro}i3:pl-[{(Byichisrosanitatinagl)dminolphenyl}propanoic

(29)3-(4-[(3,5-Di ¢ I oroi soni cotinoyl) am no] phenyl}-2- (2-nethyl-3- 0X0-
spi ro[ 3. 5] non-1 agid -yl am no) propanoi ¢ acid

(29)-3-{4-[(3, S(m:*zl[g pgr%%?a%ﬁgay:r 'alomp%[d%]ﬁaﬁl1‘1’-@3:1(?1)%91'02}-11@{:@3/" 25

spiro[3.5] non-1-en-1 prop &noic ac
(28) 3- (4 [ (3, 5H(BiEHlchiwdsoniasinoyhamiraiphehpleopahor-dcd [ 1, 3] di t hi an- 2-

I d
5 o (2 Br oot aSkaaCs lsopeey sy B LERRERN P raiobur 1 5 5.
d | I
ST Gy o3 SIS STyt D top i 80, |
oxy- pyri di ne- 4- £&%b g ﬁf?ﬂ%fﬂﬂﬂﬁr%ﬁ@ﬁf@[ ﬁﬂ@”\ﬂfﬁ'@ﬂ/‘ﬂmg@]@%
PCT/ (3802{ 0020_6 sﬁﬁ?@%%dﬁ]nﬂ yIJIﬁ ﬂﬁbﬁéﬁyllﬁ%ﬁ@ﬁ(ﬁé acm/dr ates, N-oxi des and

carboxylic acid"e
(2 5)-2-{(2-1sopropylsulfanyl-3-oxo-7-oxa-spiro[3.5]non-1-en-1-

15 yl)amino]-3-{4-({2,7]naphthyridin-1-ylamino) phenyl]propanoic acid
(2S)-2-[(2-Bromo-3-0x0-spiro[3.4]octa-1,6-dien-1-yl)amino]-3-{4-{(3,5-
dichloroisonicotinoyl)amino]phenyi}propanoic acid
(25)-2-[(4,4-Dimethyl-3-oxo-2-pentafluorophenylsulfanyl-cyclobut-1-
enyl)amino]-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic

20 acid
(25)-2-[{4,4-Dimethyl-3-oxo-2-pyrazin-2-yl-cyclobut-1-enyf)amino]-

C 3-{4[(3,5-dichlaroisonicotinoyl)amino]phenyl}propanoic acid
(2S)-2-[(7-Acetyl-2-bromo-3-0xo-7-aza-spiro[3.5]non-1-en-1-yl)amino]-.
3-{4-{(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid

25 (25)-2-{[2-(Isopropylsuifanyl)-3-0xo-7-oxaspiro{3.5]non-1-en-

~ yblamino}-3-(2,6-dimethoxy{1,1’-biphenyl]-4-yl)propanoic acid
(2S})-2-{(2-Cyclohexyl-3-ox0-spiro[3.5]non-1-en-1-yl)amino}-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyt}propanoic acid
(25)-3-{4-{(3,5-Dichloroisonicotinoyt)amino]phenyl}-2-(2-methyl-3-oxo-

30 spirof3.5]non-1-en-1-ylamino)propanoic acid
(25)-3-{4-{(3,5-Dichloroisonicotinoyl)amino}phenyl}-2-(3-oxo-2-propyl-

spiro[3.5]non-1-en-1-ylamino)propanoic acid



t hereof. 21. A conpound which is: 5 Ethyl 16 AUG 2003
(2S) - 2- (2- brono- 3- oxo-spiro[ 3. 5] non-1-en-1-ylam no) - 3-{4-[ (3, 5-

di chl or oi ' jsnoyl ) am no] phenyl } pr opanoat e | sopropyl

(2S)-2-( ;ﬂg%ﬁ%&% 0x0-spi ro[ 3. 5] non- 1- en- 1-yl am no) - 3- { 4- PCTécBomomﬁ

5-di chl or oi soni coti noyl ) am no] pheny |} propanoate t-Butyl

(2S) - 2- (2- br ono- 3- ox0- spi ro[ 3. 5] non- 1- ensds yl am no) - 3-{4- 10

[ (3, 5-dichl oroisoni cotinoyl)an no] phenyl } propanoate 1 -Methyl-pipe rid
in-4-yl (25)-2-(2-brono-3-o0xo-spiro[3.5]non- |-en-1- ylam no)-3-(4-[(3,

5-di chl or oi soni cqp&pey{l4)[@3154liqhnﬁ@‘$bhicbﬁ@@m}ﬁﬁmo JptEnyik2-(2-methyl-3-oxo-
(25) - 2- (2- br onp- 3- 0x0-sp |roJ§35nonI en-| - ylamn%‘3 {4-

[ (3, 5-di chl or oi anPéQrﬁPH@Qﬁ IngRt eN- sHamna)preRanRiaasidis oycl opent yl
2S5)-2-(2-b
(5- di)chl E)roi ggmjcg?gﬁ %’i%%%jcﬂygﬁs 'Crgg?) A%ﬁ'@mﬁg@ r@dgg%l%ﬁf)[é ﬁr%p

(2S) - 2- (2- brono- 3’—oxw—sppo[3)5}8105}1nen—1|-ylamn19)propano:c acid

I 3-{4- - t

Neopentyi £29) - 2 28H i @nles o 0kbRsgRpurataqu RS e viA Lt e (o,
5-di chl or oi soni cei-BORN- gﬁ%[gcg]ﬁ&e_ﬁyé,}_prmnﬁgb@pa gtdgémdro furan-3-yi
(2S) - 2- (2- br ono- 3- 0x0-spi rof 3 non-1 -‘en-1- "yl am no)-3-{4-[(3,5-d

i chl or oi soni cot i §89)-BdriS 5}D§h sgoplr:omw)ar@no}p,herm}ra- -thid{3gxo-

§/I222n ﬁog ZSbE ZWF( %pﬁé@% §m°5'ri>%9 LV@E’E ﬁﬂﬁ’q?F%a%% ﬁS] phenyl } propanoat e 25

Tet r ahydr opyr an- 425') 3({a)3.3- [()ﬁhbrr@ﬂno@-pwmﬁMG&irBoﬁi/ll)m'lmdo]ﬂﬁedyl} 2-(3-

yl am no) - 3-{4-[ (3, 5-di.chl aroi soni cot am no] phenyl } pr opanoat e
5- ¢ hyl - 29oxo- [PXQ}%H*&[%ﬁJmeyﬂr%'rw é@iDFQD?Q&SrM 3- 0x0-

hy | L - |
el Ly bpanont S2Sh 2 BBAGE-Okol pild(3 St 18R Y &) S (NRelg.am nol -

(2S) - 2- ( 2- br ono- 8liahoros pioxyfE/rsinest-carbanyl)amindlphienylppanolq acid
5-di chl or o soni ¢pbingyb) A ILENE Yitd5 2RIRI h- - famis) R AH.
dichtoro-1-oxy-pyridine-4-carbonyl)amino]phenyl}propanoic acid
15 (25)-3-{4-((3,5-Dichloro-1-oxy-pyridine-4-carbonyl)-aminol-phenyl}-2-
(2-methanesuIfinyI?4,4-dimethyl-3-oxo-cyclobut-1 -enylamino)
propanoic acid
(25)-2-(2-Bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-[4-(3-methyl-
[2,7]naphthyridin-1-ylamino)phenyl]propanoic acid
20 (25)-2-(2-Bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-[4-
([2,7}naphthyridin-1-ylamino)phenyl}propanoic acid
O : (25)-2-(2-Bromo-4,4-dimethyl-3-oxo-cyclobut-1-enylamino)-3-[4-(3-
methyl-[2,7]naphthyridin-1-yloxy)phenyl]propanoic acid
(2 5)-2-[(2-Bromo-3-ox0-spiro[3.4]Joct-1-en-1-yl)amino]-3-{4-{(3,5-
25 dichldroisonicotinoyl)amino]phényl}propanoic acid
and the salts, solvates, hydrates, N-oxides and carboxylic acid esters
thereof,

20. A compound which is:
30 (25)-2-{(2-Bromo-3-oxospiro[3.5]non-1-en-1-yl)amino}-3-{4-[(3,5-

dichloroisonicotinoyl)amino]phenyl}propanoic acid



2, 3- Di hydr oxypropyl (25)-2-(2-brono-3-o0x0-spiro[3.5]non-1-en-1- ylam no)
-3-{4-[(3, 5-dichl oroi soni coti noyl )am no] phenyl } pr opanoat e

Tet r ahy dWe¥ 021068892 - y| et hyl (25) - 2- (2- br ono- 3- oxo- spi ro[ 3. 51]01@@3&);/@@0} & AUG 2005
1-ylam no)-3-{4-[ (3, 5-di chl oroi soni coti noyl )am no] phenyl } propanoate and the
salts, solvates, hydrates and N-oxides thereof. 22. A pharmaceuti cal

conposi tion conprising a conpound accordigg to Cclaim1l together with one
or nore pharnaceutically acceptable carriers, excipients or diluents. . 23.
Et hyl (2S)-2-(2-bronp-3-o0xospiro[3.5] non-I|-en-1-ylarnino)-3-[4-

([ 2, 7] napht hyr i d{2St2\[(2xBirompehergt’-pxagrieddodnond -eml plamined st (e al

it IS t hyl 2S) -2-(2-b - 3+ . .
gggggiSIr ol[ gn5fﬁgﬁi('ff%ﬁ%ﬁgfpﬁwﬁ%%%@ypém(qéjgg?ﬂg‘mfpﬁgpptﬁ 2?1(2"1- yl am no) phenyl ] pr
te | Sapi e S EIbEALdry- ier. 25. Th
e o athyl (8 e O S T °
([ 2, 7] napht hyr i ddighlorpisamicaiinewBaminglpbeayibieeanseic a4d manuf acture of a

oL o ol 49 SRS SRS RIGOh Lot R gt P
methyli[2,7]naphthyridin-1-yl)oxy]phenyl}propanoic acid
(25)-2-{[2-(Phenylsulfanyl)-4,4-dimethyl-3-oxo- 1-cyclobutenyl]-
amino}-3-{4-[(3,5-dichloroisonicotinoyi)amino]phenyl}propanoic acid
(25)-2-[(2-Chloro-3-oxospiro[3.5]non-1-en-1-yl)amino]-3-{4-[(3,5-

‘ 10 dichloroisonicotinoyl)amino]phenyl}propanoic acid '

C (28)—3-{4-[(3,5-Dichloroisonicotinoyl)arhino]phenyl}—2-(3-oxo-2-pyridin-
3-yl-spiro[3.5]non-1-en-1-ylamino)propanoic acid
(25)-2-[(2-lodo-3-0x0spiro[3.5]non-1-en-1-yljamino]-3-{4-{(3 5-
dichloroisonicotinoyl)amino]phenyl}propanoic acid

15 (25)-2-[(2-Bromo-3-oxospiro[3.5]non-1-en-1-yf)amino]-3-{5-[(3,5-
dichloroisonicotinoyl)amino)pyridin-2-yl}propanoic acid
(25)-2-[{2-Chloro-3-oxospiro[3.5]non-1-en-1-ylyamino]-3-{5-[(3,5-
dichloroisonicatinoyl)amino]pyridin-2-yl}propanoic acid
(25)-2-[(2-Chloro-3-ox0-7-oxa-spiro[3.5]non-1-en-1-yl)amino]-3-{4-

20 [(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid |
(2S)-2-[(2-Chloro-3-oxo-spiro[3.6]dec-1-en-1-yl)amino]-3-{4-[(3,5-

O dichloroisonicotinoyl)amino]phenyl}propanoic acid
(2S)-2—[(2-Bromo-3,7.7-trioxo—7kﬁ-thia-spiro[3.5]non—1 -en-1-yl)amino]-
3—{4-[(3.5-dichIoroisonicotinoyl)amino]phenyl}propanoic acid

25 (25)-2-[(2-Chloro-3-oxo-spiro[3.4]oct-1-en-1-yl)amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino)phenyl}propanoic acid
(25)-2-[(2-Bromo-3-oxo-spiro[3.4]oct-1-en-1-yl)amino]-3-(4-[(3,5-
dichloroisonicotinoyt)amino]phenyl}propanoic acid
(25)-2-[(2-Methylsulfanyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4-

30 [(3,5-dichloroisonicotinoyl)aminojphenyl}propanoic acid
(25)-2-(2-Fluoro-3-ox0-spiro[3.5]non-1-en-1-ylamino)3-{4-[(3,5-

dichloroisonicotinoyl)amino]phenyl}propanoic acid
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(29)-2-[(2-F iuoro-3-o'xo-7-oxa-spiro[3.5]non-1 -en-1-yl)amino]-3-{4-
((3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
(25)-2-((4,4-Dimethyl-2-methylsulfanyl-3-oxo-cyclobut-1-enyl)amino)-
3-{4-((3,5-dichloroisonicotinoyl)amino]phenyl}propanoic acid
(28)-2-[(2-lsopropylsu|fanyl-4,4-dimethyl-3-oxo—cyclobui-1 -
enyl)amino]-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoic

acid

1 6 AUG 2005

(25)-2-{(2-Isopropylsulfanyl-3-oxo-spiro[3.5]non-1-en-1-yl)amino]-3-{4- -

((3,5-dichloroisonicotinoyljamino]phenyl}propanoic acid
(25)-2-{(2-1sopropylsulfanyl-4,4-dimethyl-3-oxo-cyclobut-1-
enyl)amino]-3-[4-([2,7]naphthyridin-1 -yllamino)phenyl]propanoic acid
(25)-2-[(2-!sopropylsulfanyl-3-oxo-spiro[3.5jnon-1-en-1-yl)amino}-3-[4-
([2,7]naphthyridin-1-ylamino)phenyl]propanoic acid
(25)-2-[(2-Isopropylsulfanyl-3-oxo-7-oxa-spiro[3.5]non-1-en-1-
yhamino]-3-[4-([2,7]naphthyridin-1-ylamino)phenyl]propanoic acid
(25)-2-[(2-Bromo-3-0oxo-spiro[3.4]octa-1,6-dien-1-yl)amino]-3-{4-[(3,5-
dichloroisonicotinoyl)amino]phenyl}propanocic acid
(25)-2-[(7-Acetyl-2-bromo-3-0x0-7-aza-spiro[3.5]non-1-en-1-yl)amino]-
3-{4-[(3,5-dichloroisonicotinoyl)aminolphenyl}propanoic acid
(25)-2-[(2-Cyclohexyl-3-0x0-spiro[3.5]non-1-en-1-yl)amino}-3-{4-[(3,5-
dichioroisonicotinoyl)amino]phenyl}propanoic acid
(25)3-{4-[(3,5-Dichloroisonicotinoyl)amino]phenyl}-2-(2-methyl-3-oxo-
spiro[3.5]non-1-en-1-ylamino)propanoic acid
(25)-3-{4-[(3,5-Dichloroisonicotinoyl)amino]phenyi}-2-(3-oxo-2-propyl-
spiro[3.5]non-1-en-1-ylamino)propanoic acid
(25)-3-{4-[(3,5-Dichloroisonicotinoyl)amino]phenyl}-2-(2-[1,3]dithian-2-
yl-3-oxo-spiro[3.5]non-1-en-1-ylamino)propanoic acid
(25)-2-(2-Bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-{4-[(3,5-
dichloro-1-oxy-pyridine-4-carbonyl)amino]phenyl}propanoic acid
2-(2-Chloro-3-oxo-spiro{3.5]non-1-en-1-ylamino)-3-{4-[(3,5-dichloro-1-

oxy-pyridine-4-carbonyl)amino]phenyl}propanoic acid
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and the salts, solvates, hydrates, N-oxides and carboxylic acid esters

thereof.

A compound which is:

Ethyl (2S)-2-(2-bromo-3-oxo-spiro[3.5]non—1-en-1-ylaﬁwino)-S'—(4-[(3,5-
dichloroisonicotinoyt)aminojphenyl}propanoate

Isopropy! (28)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate

t-Butyl (2S})-2-(2-bromo-3-0x0-spiro[3.5]non-1-en-1-ylamino)-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
1-Methyl-piperidin-4-y!  (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-
ylamino)-3-{4-[(3,5-dichioroisonicotinoyl)amino]phenyl}propanoate
Phenyl (25)-2-(2-bromo-3-0xo-spiro[3.5]non-1-en-1-ylamino)-3-{4-
[(3,5-dichloroisonicotinoyl)amino]phenyi}propanoate

Cyclopentyl  (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-ylamino)-3-
{4-[(3,5-dichioroisonicotinoyl)amino]phenyl}propanoate
2-lmidazol-1-yl-ethyl (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-
ylamino)-3-{4-{(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
Neopentyl (25)-2-(2-bromo-3-0xo0-spiro[3.5]non-1-en-1-ylamino)-3-{4-
[(3,5-dichloroisonicotinoylyamino]phenyl}propanoate
Tetrahydro-furan-3-yl (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-
ylamino)-3-{4-{(3,5-dichioroisonicotinoyl)aminojphenyl}propanoate
Pyridin-4-ylmethyl (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-
ylamino)-3-{4-((3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
Tetrahydropyran-4-yl (25)-2-(2-bromo-3-oxo-spirof3.5lnon-1-en-1-
ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate
5-Methyl-2-oxo-[1,3]dioxoi-4-ylmethyl (25)-2-(2-bromo-3-oxo-
spirof3.5]non-1-en-1-ylamino)-3-{4-{(3,5-dichloroisonicotinoyl)amino]-
phenyl}propanoate

1-Methyl-pyrrolidin-3-yl  (25)-2-(2-bromo-3-oxo-spiro[3.5]non-1-en-1-
ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanocate
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2,3-Dihydroxypropyl (25)-2-(2-bromo-3-oxo-spiro[3. 5]non-1-en-1-
ylamlno) -3-{4-{(3,5- dlchloroxsomcotlnoyl)ammo]phenyl}propanoate |
Tetrahydrofuran 2-ylmethy! (25)-2-(2-bromo-3-oxo- splro[3 5]non-1-en-
1-ylamino)-3-{4-[(3,5-dichloroisonicotinoyl)amino]phenyl}propanoate

and the -saits, solvates, hydrates and N-oxides thereof.

22. A pharmaceutical composition comprising a compound according to
claim 1 together with- one or more pharmaceutically acceptable
carriers, excipients or dituents. |

23. Ethyl : (25)-2-(2-bromo-3-oxospirof3. 5]non 1-en- 1—ylamnno) -3-[4-
([2,7]naphthyridin-1-ylaminc)phenyijpropanoate.

-24. A pharmaceutical composition comprising ethyl (2S)-2-(2-bromo-3- ,
oxospiro[3.5]non-1-en-1-ylamino)-3-{4-([2, 7}naphthyﬂd|n 1 ylammo)phenyl]propanoate in -
. association with a pharmaceutically acceptable carrier.

25. - The use of ethyl (25)-2-(2-bromo-3-oxospiro[3.5]non-1-en-1-ylamino)}-3-[4-
([2, 7Inaphthyridin-1-ylamino)phenyl]propanoate for the manufacture of a medicament for
the treatment and/or prevention of rheumatoid arthritis, muitiple sclerosis, asthma or
inflammatory bowel disease.



