10

15

20

25

30

3- 4 - {6-SUBSTI TUTED ALKANOYL) PYRI DI N-3- YL}
-3-PHENYL |-5- (IH1, 2, 3-TRIAZOL-|- YLMETHYL) -1,
W@ 200XA70R1 DI N- 2- ONES AS ANTI BACTERI AL AGENTS TPET/GB2005/002051
present invention relates to antibiotic conpounds and
in particular to antibiotic conmpounds containing
3- ' SUFESEUBIMTIEUTHIX AR KANON L. NRMRE DIN-13g 8L | ~-BRPBENYDV-€51t (LBAL, 2, 3-TRIAZOL-1-
YLMETHVID €}, 3-0KaTWEDING-2p PO 88 ANTHBACTEREAY AGEEYFr ati on, to
i nternedi ates useful in their preparation, to their

use_as therapeutic agents and.to pharmnmaceuti cal
corﬁimr@seah@v%rﬂnarﬁm Gid0 pRENPtiTsRIMpAHING AR inghraticular to antibiotic

Oﬁﬁ(ﬁ)sbéonl 28he bsﬁﬂﬁ&}‘&‘ke&)ﬂh&xﬂ?ﬁé Hﬁ' THs RYPAERSREE Rthfes to
oncern tha e evolution o ant bi ot c resistance

promsﬂscfon’ Khem pteparetiohy @i intermeriatas bsefiiin theitpreparttign, to their use as

avai ] abl e anti bacterial, ggents will be .ineffective. In
thergaspiicgentp aed ko pharmpesy sagecﬁglpﬁﬂy%secoataa@ggftb% as

eit {

At By BT 0*3%%%%%%%1%09 SRR, EnRALD BIRER serioys concern
thatithe evadBitiom gfemtibiotie resitar@e anuldagsatli mestlpms hggastswlaclecunently

wvallEHE GRRpe LB RS DT HE BT BEEL TokpeL Pfpaspamay be

classBRa 8 efh@ Tl Sssttiver WamDfga @l Ibhtﬂzg%ﬁs PASiibioME céfifounds with
certain Gramnegative pathogens. G ampositive

effegtivhaniivity agtiost boflapire-pSsitiph 9m6b6tﬁm,1neg%me@a&1@g@rm are generally

Str t 0COCCi 0 r rticul
reePHRER A e B o R ORRE Bl IRk SR bb S tigpent invention are
reg&HERLI TV € Hoadist bBdt Graeh-pdsitewd dndicerthine@antndbative pathogens.
difficult to eradicate fromthe haospital environment

on@raésp%mvwgegeéﬁm@@p& StaplyocqcehiEpteregasci, Streptococci and
my&)%%lﬁje ,lalré rﬂaﬁbﬁ{? ﬂﬂ}%or?atrﬁ?‘g 'u?ect%;cﬁéja oﬁre]smtant strains which

resi s coagul ase nega Sta
are bOB@NBcnlt pe treatiahd idifficels tcsérambatStfroapﬂmdmmm epﬂmmnmlt ance

and nultiply resistant Ent eroco cus faeciu
estadfipherde gwlpéﬂoéémﬁéramafr%msfmqs lrndfreswt@léfaitfi?gl}w focggens MRSA)
me hﬁtr@s'i]sttan@’c@ a%%'n% ROLEHR (PR ‘C'g}gﬂg)og%ﬁ%lﬂm reﬁlstant

anconycin i s gl'yc pept| e”and |
Strepérciootis pnexmonibe esd maltiplytresgtane Bhieodicoreusifageium.

T R T E T e—

patlﬁig%ﬁs RRBEG G, VhicdniyRs ﬁb@‘l‘f&pbﬁtldébﬁl’&ﬁ@%ﬁ&&l@ﬂ whth various
steady rate renderi ng these agents |ess and | ess

toxigftiee aalwding nepthinetoxiciyt Fembermiore, and most importantly, antibactertal

resistance to vancomycin and other glycopeptides is also appearing. This resistance is

increasing at a steady rate rendering these agents less and less effective in the treatment of
Gram-positive pathogens. There is also now increasing resistance appearing towards agents
such as B-lactams, quinolones and macrolides used for the treatment of upper respiratory tract
infections, also caused by certain Gram negative strains including H.influenzae and
M.catarrhalis.

Certain antibacterial compounds containing an oxazolidinone ring have been described
in the art (for example, Walter A. Gregory et al in J.Med.Chem. 1990, 33, 2569-2578 and
1989, 32(8), 1673-81; Chung-Ho Park et al in J.Med.Chem. 1992, 35, 1156-1165). Bacterial
resistance to known antibacterial agents may develop, for example, by (i) the evolution of

active binding sites in the bacteria rendering a previously active pharmacophore less effective
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Gram positive pathogens. There is al so now i ncreasing

resi stance appearing towards agents such as b-1actans,
wa@iosal@ees and macrol i des used for the treat neet/Gakoos/002051

upper respiratory tract infctions, also caused by

certain Gram negative strains including Hinfluenzae

d,. M { ali s, t aj t.i
or AR A 5% von bR RSP EA P Lo RRTREMen
phaﬂ\r]r[hcblglﬁ)r@,rahd)(ofr 1% eheadihition \Mikefflirx pathvidyggOhigrefote, dheré remains an

. Med. Chem 1990, 33, 2569-2578 and 1989, .32(8), . .
ongdisg Begtto fmeuney: awsibreierialegents With afayperablsabarmasglogiogh profile, in

1156-.1165) . ' i.St . . .
par TR DRSS R BlENER 1H0sAgen romrics
t hehevebdheindenl pfopatties (sichian dolnbilisy sebbibavailabilibgaif @rpharmaceutical
rendering a previ ousl(?/ active ph rrmcophor% L. es .
comppydare geegralle Hugdeasegd toedy laaianc:p i%j:tquqg the ) %Rtp/&% they various

- 5 . . .
subdJTGAT: iPinE RERPSA, Ynd ERGL Kk Fpibalbil \MAEK TRABEHC molecular
weidheeadralle dedrbmsirg sobutlitysind bioamgibibility feeetuildnt pdlanigiy Other
anti bacterial . agents .wth a favourabl e ar ological .
factiymeReh 6 thp FepUTTHEINLD di e A eeRbinpThe BpgftdRemical
JAA ?ﬁﬂu i cochem cal properties.
pro%%éssisb:l%%ﬁem clg bfyEroperti es (sgchpas solubility and
bi Pavai hpglicationy WQ 01442 Mengadit Phaain. Conlddlfescebes pyridyl- or
general ly understood to be bal anc - .
pyra e et as P iCe R Ao BRbYEEMidk M chain atiached to
the 88ofiGabAE Snd UThe ASjoiRy SEME bmpBirgRiexémplifiedtinghstrpatent application
mol ecul ar wei ght general | decreasLn% soluybility and .
contairosubatituted HIPQWZIfl@rmgiﬁtta@ngcbﬁﬁ’tth?JB}’rﬂ}f WPY“@C}YJ: fing, or contain other
factors such .as.t.he rigidi i1blJdl f - cule
heteSsTes Sl & ifidipE b Bpid Y EREXI Okt piBedBhECH

as wehatd diséoverdded @iviel @b o€ pyidyl-phen@lidxaddiin¢rdaogpaunds,
Pharm Co. Ltd) describes

) : yridyl- or : : :

beagiyg i ﬁil@y’l&%@hétﬁwnt@klafh%ww%ﬁen%%&aﬁ dey s sppstijuepts directly
) hyl a i i i t O
hnkg§ %& %ﬁeip&%ﬁmgi |“§{égjehﬁ%’g %Irsr%ug%ﬂk?)% thgalt aﬁg 1{dg%rrp ounds

ex EI‘[’QJ dofxﬁpﬁﬁdinﬂsnoﬁ thistinyaition geagrplly batei gémd (phyliieal land/_o(rj |

substituted piperazine rings, attached to ri
phagpaqelnef @}}QP%F‘%QQ Lor GFaIE%lﬁts '“hﬁ‘& M§W@Y%?ﬁ% %s sﬁch

as ﬁh&%ﬁhgfep% cﬁé@éh@&@%f@h@ﬁvéﬁidﬁ%ﬁkﬁﬂ& Ahefavbitably low mono-

pi per azi ne. I scovered a novel group of
amipy bkidyse- Alinipitionxazol i di none conpounds,

Accordingly the present invention provides a compound of the formula (1), or a
pharmaceutically-acceptable salt, or pro-drug thereof,

wherein:

@)
Rlis selected from hydrogen, halogen, cyano, methyl, cyanomethyl,
fluoromethyl, difluoromethyl, trifluoromethyl, methylthio, and (2-4C)alkynyl;
R? and R are independently selected from hydrogen, fluoro, chloro and trifluoromethyl;
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bearing a triazole substituent on the oxazoli di none

ring, and acyclic substituents directly linked to the
wegoosdydo2z i ng, whi ch have useful antibacteri al PCT/GB2005/002051

activity. The conpounds of ¥his invention generally

have good physi cal and/or pharnacokinetic properties,

¢(ﬁéfgﬁje solubility and bioavailability.
? re, the conmpounds of the invention generally
R* mgéxwédaﬂ&ﬁmmm—mm%m@m%mmﬂmdm ANF@RF;bi ti on.
Accordlng the present invention provi a
R oG sl favlpHuieR ) Wi 08 2 MBI MR PHERE o H e by droxy,
t ~.wherein: (1) RL is selected
carb%a%, r[(]'1 @alﬁ%)g%q{%ﬂll HENeR Cy%i (1)

ogen, nmet hyl , cyanonet hyl ,
or RP Glmeydlwlkyldbf)ﬂmmﬁlp rmlbshlythted tuithf 1l sebstitoedtisylected from hydroxy,

Ithio, and (2-4Q al kynyl; R2 and R3 are
Cafhoﬁﬂ;e(éé'f@é]ﬂf?ﬁya S\I.PC 3}1 from hydrogen, fluoro, chloro
Or@g}fﬂr[lczluoronethyl R4 is -CCORD5; or R4 is selected

H) =N-OR 8 C(R 5)=N-OH and -C(R 5)=N-OR8; R5

R® and R’ laréiadapeadent{yssebectact faoradiydioghn, imethyl? cmlumpyhiem@ally

sub%t{‘]tﬁjtgg:%gq%%%b%) i %b%?ctygﬁgfym&% SERRLSTHORRLY substituted by a
sub 4’[3%@1%61&{&13(9 ﬁbﬁlydmlﬁQP(tl Lmyﬁik%rl/an’ﬁid@ sdil(t M@ﬂky\]aiﬂi\nol carboxy, (1-

stituent selected fro ydroxy car boxy,
4C)¢lkoxtOyml kyahgxyand NR6R7); or R5 is HET-1; R6 and R7 are

B

sattﬁ@eé@ Qﬁ(ﬁ(dfﬁﬁlﬁyﬁnsaﬁﬁaté@hék@o@&&yl rifg@ @puomllyl cpn&iisg i futled heteroatom
a substituent selected fromam

(in ddam@) talthy linking & atewn) mdepeydsnity pelpcipthomQus 889 S, yherein a -CH,-
o T R o O S o o
optioBaIBESEskidised to a S(O) or S(O), group; which ring is optionally substituted on an
available carbon or nitrogen atom (providing the nitrogen to which R® and R’are attached is
not thereby quaternised) by 1 or 2 (1-4C)alkyl groups;
or R® and R” together with a nitrogen to which they are attached form an imidazole ring,
which ring is optionally substituted on an available carbon atom by 1 or 2 (1-4C)alkyl
(wherein a (1-4C)alkyl group is optionally substituted by methoxy or ethoxy);
R%is (1-6C)alkyl (optionally substituted with 1 or 2 substituents independently selected from
hydroxy, carboxy, (1-4C)alkoxy and NRR™;
HET-1is a4, 5 or 6 membered saturated or partially unsaturated heterocyclyl ring, containing
1 or 2 heteroatoms independently selected from O, N and S, wherein a -CH,- group may
optionally be replaced by a -C(O)- and wherein a sulphur atom in the ring may optionally be
oxidised to a S(O) or S(0), group; which ring is optionally substituted on an available carbon
or nitrogen atom (providing the nitrogen is not thereby quaternised) by 1 or 2 (1-4C)alkyl.

In a further aspect of the invention, there is provided a compound of formula (I) as
hereinbefore defined wherein
R® and R” together with a nitrogen to which they are attached form an imidazole ring, which
ring is optionally substituted on an available carbon atom by 1 or 2 (1-4C)alkyl; and
HET-1is a 5- or 6-membered saturated or partially unsaturated heterocyclyl ring.
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saturated or partially unsaturated heterocyclyl ring,

optionally containing 1 further heteroatom (in
wa@dasiien2to the |inking N atom independent| yPEEGBCM084102051

fromQO Nand S, wherein a4 CH2- group may optionally

be replaced by a -C(O- and wherein a sul phur atomin

t hglbf)no @‘H %ec? Rhd 1%@@1!&1 I.kéﬁate%xt gbﬁl gm%cﬁ tfég‘g%nagassﬁe%l%above

Pirng 1S | onal
deﬁﬁéd&bﬂt@@pﬁaﬁx@dcbﬁﬁbauy amdptabwmwt om (provi di ng t he
nitrogen to which R6 and R7are attached |s t the y
quat @tpqﬁhg@gge%ghqmg{pntgm( qela,jr@)tg |CR91po ﬁ& a%%ge nabove

deﬁ§7d 494 ?ttp?(? Blaigzth%eef rﬁlﬁ{aﬁﬁe&a Qle‘g’%&‘ BFb-&hy gé’ o?& II%L&QE Befbrmula (1)

mhlc ring 1 s optional
are 1&1#366 hydtbb'dalﬂm esiers @y ammpduinels oéifdyomladp i eyeforain aﬁother aspect the

MR T TR e CE M
hyd&?}g blglggge}gﬁe%pst ituted with 1 or 2 substituents

ependent Iy sel ected from hydroxy, carboxy,
(1 @l Ebdmdgrstoud thiRGRY, )5, ortdETembersd ssatiratsd or pBtiakyrbesasuated

sat ur at.ed or artla unsat ur.a cl
hetegaayb il HrnGoAaBIEs et st eRROre erep g ey eu Soul PLfy ana s
(whith&BrQot Bh@@ﬂh&ae }M’&Beﬁbﬁs 3 a [Fhidng BT AUR), m@y.ieﬂ@éd i@nal | d¢finition
be replaced by C(C?% and wheréin a sul phur atomin

herethéfor ¢xatg1p1m§he(§lpﬁnmm¢ I;IE’ISel)odaea ingepntan anysPey, GrS &y PSbonds.
group; which ring is optionally substituted on an
avai | abl e carbon or nitrogen atom (providing the

ni tWHé}QBEh@nam%bshﬁféﬁ%QtYe ehte o)), Dyr I goups it is to be
(1-40) al In a further_aspect of the_invention,

undersiepd thag ﬂm defirden mehdpnall pitbstifuepis bsingshpsen fam one of the specified
nb
grmH;%f ?o eesgl %}{tﬁ%ﬁ?cﬂﬂggh%ﬁ Bk achegre%% %Qﬁ%dg%cg.%ﬁe

ey are a for nim
analbg&\g, coﬂ/ﬁerﬁfmnraipp@esi t6 salpstitoemned dhj)ssftbmt‘iog Uibed” groupsand “1 or 2”
avai | abl e carbon atomby 1 or 2 (I-4C)al kyl; and HET-I
groyps- a 5- or 6-nmenbered saturat ed or partially

u ns_{ﬁ"ﬂ#‘lg ?)é]e% ({aﬁ&’? HRGUG: ¥ udé% $ ?%hhﬁ{aufbﬁ%ﬁtbraﬂcﬁgd structures.

i nven ates to co rmul a
For beamplagiod@alitgt 1nnhmiesaproppl aaldpktmm[&de Etiq\h@abﬂ yeferences to individual

o G S 0 i e SO R R RS ab By, e
to 1%?%%1{1‘? S)éé}fcgé@%lgaﬁrg g]gxggrﬁglf)st %i%l;l ) f‘lsoﬁki%)ﬂa RtespREiEEbEhe Banched
chain version only. A similar convention applies to other radicals, for example
halo(1-4C)alkyl includes 1-bromoethyl and 2-bromoethyl. In this specification, the terms
‘alkenyl’ and ‘cycloalkenyl’ include all positional and geometrical isomers.

Within this specification composite terms are used to describe groups comprising
more than one functionality such as (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkyl. Such terms are
to be interpreted in accordance with the meaning which is understood by a person skilled in
the art for each component part. For example (1-4C)alkoxy-(1-4C)alkoxy-(1-4C)alkyl
includes methoxymethoxymethyl, ethoxymethoxypropyl and propoxyethoxymethyl.

It will be understood that where a group is defined such that is optionally substituted
by more than one substituent, then substitution is such that chemically stable compounds are

formed. For example, a trifluoromethyl group may be allowed but not a trihydroxymethyl

group. This convention is applied wherever optional substituents are defined.
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are in-vivo hydrol ysabl e esters of conpounds of
formula (I). Therefore in another aspect, the
w0 pwsntdoen rel ates to conpounds of fornula (1)PEEGB2005/002051
her ei nabove defined or to an in-vivo hydrol ysabl e
ester thereof. It will be understood that a 4, 5 or 6

Lng?tfr 1 gjé %aﬁa:’l iahs an(arsuﬁgglé klglkgél for g&ﬂﬁ Jt’f s@lgs?guents and groups referred

I'ng contal nin

to ih e HRBHRALIbY, TIRbeedl e rﬁzi}OIm 63elil veliece @p(rmmtdnwnth any nbthe
one of those hetergatons_is. a Linking

defigitiqng @ad ﬁmbawyleaﬁfdmﬁlqseé Rereabsfase, (qfél;er méort tﬁ% avoidance of
oL By 8 PSR B
o P ot by o isesanin
exagiEsOIt GAL)RBELIE 18R S b AP Yhris IRBP D B tPR ol g -
6Cﬁ“§ﬁ%}:lﬁde% b ﬁ?l 1, :??(ggrl Qo SB}?ylshoﬁi-‘tylf Sty BIURSRy1; BRamples of (3-

ogous con subsfituents chose
6C)‘a|llqrhni@ude]propy12fsoglopulp s—bairybl pentyl and Izexygrezamples of hymosty(l-

SCRRSTSETRT D B DSLOSSR B

3-h hroﬁgarabiﬂy ExdrnibaistasydRboRela@ankyl Mdéﬂyhydrb@iwf}h?rdmxyethyl

ences to individual alkyl grougs such as "pro
2- hadmxsmrepylf, Byflmaxyptepyh l rhsidghy isoReany, @Iﬂd/%'ﬂlﬁ’d@ﬁ}"@ﬂ]l’fypyl examples of

d ref e Cgilncﬁlgls ?ﬁge%%%l%ﬁd %%?glg%gg)%%aﬁo%?gparﬁﬁ%ﬂ)oxycarbonyl

examﬂésmzl-m)alkanmﬁau@@ alq)yﬂa)dd Vﬁqyfli,l exain@tesw(mnmamymyl 1nclude
plies to other radical fo [ e hal o(] -

ethymd |an@| dprapynybresamples ok 46 alkenerd ﬂrw%de formyly a%?tyl )nd bropiony!;
exaS ?s 0&4 éf Q@) pos& Fheclﬁcferrﬁgtho léﬁl'&q' an@gﬁ)poﬁy CEJXQ&H%@W hl -6C)alkoxy

| onal deone | SOners.
an(%j dll-ﬂ)(S)gB{befy ligchideanethoxp edioke, Itrepmﬁ/ ardepentny; exnmples of (1-
escri be groups_conpri si ret f I
ACklichiS Trqludcpaihrng 3pa - ARG GRITPIs 28 al kyo . Such
(1%@%@8&%«? fgnhﬁll%ielrﬁla& 1RLEEEh Ianﬁ&& @@Bﬁﬁa&ﬁﬂdﬂ e&ﬁﬁples of

er st ood a person skil in the
di-g1 4 0)alkkybantine mafhmlﬁehma}halatmn@di e‘dathpﬁmethylammo diethylamino,

N—rﬁlg’qhélo aI ko y o rﬁ);fllbr%g?lﬁg%ﬂqé %{3&1)9% % ?)lgg%{e?% include fluoro, chloro

andbrBR{X ¥)‘?atnli}ﬂ§sy SElM)alkoxy-(1-4C)alkoxy and (1-6C)alkoxy-(1-6C)alkoxy
include methoxymethoxy, 2-methoxyethoxy, 2-ethoxyethoxy and 3-methoxypropoxy;

()

examples of (1-4C)alkanoylamino and (1-6C)alkanoylamino include formamido, acetamido
and propionylamino; examples of (1-4C)alkylS(0)q- wherein q is 0, 1 or 2 include
methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, methylsulfonyl and ethylsulfonyl;
examples of hydroxy-(2-4C)alkoxy include 2-hydroxyethoxy and 3-hydroxypropoxy;
examples of (1-6C)alkoxy-(1-6C)alkyl and (1-4C)alkoxy(1-4C)alkyl include
methoxymethyl, ethoxymethyl and propoxyethyl; examples of (1-4C)alkylcarbamoyl include
methylcarbamoyl and ethylcarbamoyl; examples of di((1-4C)alkyl)carbamoyl include
di(methyl)carbamoyl and di(ethyl)carbamoyl; examples of halo groups include fluoro, chloro
and bromo; examples of halo(1-4C)alkyl include, halomethyl, 1-haloethyl, 2-haloethyl, and
3-halopropyl; examples of dihalo(1-4C)alkyl include difluoromethyl and dichloromethyl;
examples of trihalo(1-4C)alkyl include trifluoromethyl; examples of amino(1-4C)alkyl
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It wll be understood that where a group is defined
such that is optionally substituted by nore than one
wa@estiidoeent , then substitution is such that che€NGB2a005$02051
stabl e compounds are formedt For exanple, a
trl{]lgororret hyl group may be allowed but not a
| r 0X th t j
inelig o pR R i E B S Y b o les of
cyaﬁ&%lmyaﬂéjl iﬂoqladeadyaﬁdidethwll, ﬂ&lyhlﬁ)ev}gﬂ Ll}?syefnoethgz}sartch? -nyanopropyl;
stituents and groups referred to in this
examgpleg of (ké@)&!hanﬂm‘é@emel&fl% BeeTRyy PIPAR ORYasERmples of (1-

GOREREFRR T} A bR AT A\ N it
a @hlmylxanﬂmoaﬂmnybmomdel mdﬂtylaambca;bam)é dng p&wlmnocarbonyl examples

T i A

diethi 3 Xol i sopropyl and t-butyl; exanples of
leﬁg %‘ OCP{< Flyl ncl ude ethyl, propyl, |sopropy| and

t- tWhyﬂe openm‘qshwltlm‘nts( dre 1161@91 auct&ysubsmmthmts mefieraply not geminal

dlSLE}ifé%l-Bp]é gnlggsy s(t%te %?ir v p%//llf P?]tcﬁ?%%%elg v@‘g n% yslu}@) Spgg A1 substituents

ey d thesash@atyd for B th | -
for § pRtiller R 1K thBRFadeaN for Sl ‘mf?"’h‘“l’ﬁr ik

2- fﬁﬂdﬁabkyfélahyatceah@allg dogentely pz;ltspyq:lu @g(gﬁﬁﬂ@@O@palts such as
metEXw@l?%%ee%]ara %hﬁérn Clg§1q§6r (])cbt@féj rngaﬁ%a% tfé(ljtrate and )‘ ess preferably)

hyd#oHrRIdRX YAIS® BB aré Béltsdotiyety withy pm@hom/ hnd ﬁﬂﬁimlaeﬁl dfi another
(I-40C) al koxycar bonyl i ncl ude et hox

aspeqat Ruitaptasabio ays basa galg;rs(gﬁl@gg,@ra@ élhmet )fé;ggameégmglte sodium, an alkaline
I
eart énej gs§1t Eg éqardlpﬁ%lf ﬁmﬁrﬁd@?ﬁ%‘éé@gﬂﬁ%@;&ﬁxg% ?aztxfga%ﬁ(ample

trleﬁlfyla(rrhlnét(ﬁ)@JpKaﬂ&yN mlambll.mi;&rf(hxtmm ethyal@qieylkhrmmjrocame dibenzylamine,

]%Q;ggyr}élhﬁlag};(%p g*%,f ]@5(15 () _e4 )(aglfnlil?% gwi g@‘g‘%‘fggg Xﬂd amino acids
sucfi has g%%eal’[iflgf%ym a}%% Hidee Bﬂé(é’atsoﬁto'i‘ Qxdbn d%f)&ﬁﬁ’ﬁ‘g’ on the number of

es o al kyl thi o include
chargeidHythdtivin and mee/tal'epby bf the cetianspiragions. Al prd@raﬂ pharmacegically-
i ncl ude m no, ethylam no and propyl am no;
accgpiahlp |S@§1Sd¥3 %‘? emysall.oy al kyl ) ami no i ncl ude

di nﬁ5ﬁ¥+&%%c1ll{ﬂ’t@kmého%f@i% Rylk amifOprefhratibyy,Isaltd Which are less

N- net 'am no and di propyl am no; exanpl es of
solutA¢ i m @e ohmnlsnhllenlfdeasf beipreferredh s aharnmceviinallyageqptable or not.

(()|f ~4C al kgi ?gf é’lﬁ)l%ﬁ@bﬁl kox¥ be agmlmstered in the form of a pro-drug which

1s broken down in the human or animal body to give a compound of the invention. A prodrug
may be used to alter or improve the physical and/or pharmacokinetic profile of the parent
compound and can be formed when the parent compound contains a suitable group or
substituent which can be derivatised to form a prodrug. Examples of pro-drugs include in-
vivo hydrolysable esters of a compound of the invention or a pharmaceutically-acceptable salt
thereof. Further examples of pro-drugs include in-vivo hydrolysable amides of a compound of
the invention or a pharmaceutically-acceptable salt thereof.

Various forms of prodrugs are known in the art, for examples see:
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);
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i ncl ude met hoxymnet hoxy, 2-nmet hoxyet hoxy,
2- et hoxyet hoxy and 3-net hoxypropoxy; exanples of
W@ keodC)@kkanoyl am no and (I -6C)al kanoyl am no i PCT/G82005/002051
for mam do, acetami do and prdopi onyl am no; exanpl es of
4C)a| kyl S(O) g- vvhereln gis 0, 1 or 2 include

b) xw tgp@gﬂ@f)mé des&qﬁﬂ h\fyeo ﬁjﬂefn't g:}(ﬁ éced $§ ﬂ%ésﬁhz{rﬁr]}/a!rsen and

H. B2l - CRaphée)saiThign dnﬁ%p;ﬂﬁat?oﬂ‘t}ﬁi’rom £’hoy . Buhdgaard p. 113-191
3- hydroxypropoxy, exanpl es of (1-6C)al koxy-(I-6C)al kyl
(199311311 (1-40) al koxy(!l-4C)al kyl include methoxynmet hyl,

o B SICRPER PL e 3.8 102

d) et @degMyét,az ?Kﬁﬂiiﬂl@fthimtﬂcét(ﬁcaﬂsz)laﬂldey,l z)_c aBHarAsyY); and
yl ) car banoyl ;

| ud th b
S) ggﬁﬁﬁgﬁ@@ﬁ@ %ﬁ%{;ﬁn”ﬁ% g9$ d?gt"'g chl oro and

haI uta taP%%%‘H&ifgﬁ f?xg%){}ﬁi ﬂ% ot tﬁ?cﬁ% g%’llngldtl‘%% frI:lGﬁl’de acyloxymethyl

pyrididiah P tagrplinmesshsrpd haildeé for trednq(l¢ a pE)-divigysuch agsl ude

di fl uoronet hyl_,and di chl oronet hyl ; exanpl es of

trihal o(l - 4C)a kyl ingjude trifluoromethyl; xanples
of am no(l - J\km e am nonet hyl, +/1\ et hyl ,
2- am noet hyI |and| 3- ami nopr opy! ; [@x,zn"rp

cyano(l-4C) a i nckude cyanonet hy\= cxanoet hyl ,

2- cyanoet hyl d 3-cyanopropyl; exanpl es of

(1-4C) al kanoyl'oxy i nclude acet oxy, propanoyl oxy;

(Re®BTRIESalQ bt 411 42@‘@1@k§ém@a Ceitferdnde b detiagetobiay Agents and
propanoyl oxy and tert-butano ony exanpl es of

Che(moth@)iw,lsf’tné)wgmaﬁﬁa%o‘h@ﬂtrai: 20¥%e” et hyl ami nocar bony|

d%lp E%) Qgﬁgsaqﬁwgy I‘ybg?&ﬁﬁ})%rgztfﬂ Ci:sters of acetal-carbonate esters of

forrﬂhl{ﬁﬂ(@@?@)@kg@%‘@(tﬂbo n}%/lher@Rdsldl ecyaylbad mrﬁdl:’ag (bAgalksdfoe itk Further
I Onal supbstlituents are I st
sui fPé@‘h’bg%/arﬁ gerbgesie And C@b%mﬁzﬁg@ﬁfﬁéﬁoﬁ g@@g&g«ﬁg&“ o
ot h &0 Hgfd%d]}%abﬁté%{ dr LS aPBEIEof B %éﬁéufn art piafdhceutically-

sub |u% uent | cular group are ose as
accélﬁtalﬁle dalt tHeredif mnhtammg ocgbotyesrdiydroxSugrogbisefor example, a

phoar Q61 PRl EPLeh S Bt AFGE P ASE Mg apigal body fo
ol GE B 2L, e, (ol ote, e

f or Smithbid pharphespibaty-accaptdbleebters for carboxy, inphudg hbohealkoxymethyl
esters for example methoxymethyl, (1-6C)alkanoyloxymethyl esters for example
pivaloyloxymethyl, phthalidyl esters, (3-8C)cycloalkoxycarbonyloxy(1-6C)alkyl esters for
example 1-cyclohexylcarbonyloxyethyl; 1,3-dioxolan-2-onylmethyl esters for example
5-methyl-1,3-dioxolan-2-ylmethyl; and (1-6C)alkoxycarbonyloxyethyl esters for example
1-methoxycarbonyloxyethyl and may be formed at any carboxy group in the compounds of
this invention.

An in-vivo hydrolysable ester of a compound of the invention or a pharmaceutically-

acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and

related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give

the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
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aspect suitable salts are base salts such as an al kal i
nmetal salt for exanple sodium an al kaline earth netal

wa@ ados/1iee2 exanpl e cal ci um or magnesi um an or geei/GB2005/002051
amine salt for exanple trief hylam ne, norpholine,
N- et hyl pi peri di ne, N-ethyl pi peridi ne, procaine,

2,2- &rr?e yzl oﬁ&a?@%y@?ﬁ{??% gm s@é&:cgw X% 1?{1@108 gydro{?lsable ester foammg groups

for Kv&&@/ 1ﬁ€1hﬂ§(18 W(U)aﬁ@nbylS(fd"reexaﬁbEr(e 4rfaylkb)moym benztolya rphem}dacetyl
cation or ani on dependi ng on the nunber of charg
and suhstituteshenzoxd amﬁ@hvwlefr?@a dr14palkerysashrnybiio %Ye&ibl carbonate

estegsér (_é —3%4%3’111?91%%%821( dnd l(? a@lcéﬁ)):ag{grhea‘??lgo t 1 g\l[l E€§C2alkylcarbamoyl
(to Sité tarbathatBy), dir@ M)alklytaﬁmnsaiet}& oakbaxly(%\ﬁ@)aﬂlef,dsarb@iyll bhe

In th h I t f d
carboNHoRE AT 3 HOE BRI Oh DGR 5<Fhd 200 REoAHl elde

chlo"r&‘rﬁe 91"&%\&/%85@%%1 g? 4@24111(;35&%&&%91 And BR(( Qf@;hﬂtfyl)ammomethyl

r ok own i n tthe human or ani nal
and hﬂﬂyhdlmogjr‘p@emmmhnﬂmd(frm ating nu‘m@ntatqm viafe metdiyleng linking group

fo ther ﬂﬁédq‘%%ﬁ%ai heshpo ing Dties yspeiE Hong o nEoRiie spers
incthe, ¥ X8 WRﬁctdiﬁ)@%@)a £.OMRGihekcGOR RifBSextnilé, loptibsally

groéup or ubstl tuent whi c can be derivatised to form
substitpted benmyloxpxd Fﬂﬂ)eﬁcybfor opdomlly gybstiteted, ebenyﬂa,\ﬁuv@ble substituents on a

ol SRR 55 6 STBRLER) P UG RIIN, piercine-
(1 @gmiﬁﬂlﬁém%@n@(pg@)aﬂl@gl ude in-vivo hydrol ysabl e
am des of a conpound of the invention or

ph@m@a@emhablalmyumwlwb@ eAQTS a&@ﬁb?ﬁ@cfpnn%ﬁf%@@mo acids. For

exag'lg 4 eg f ﬁr odﬁgg? %¥1§ r%ﬁ%lswdﬂogy %H)Slp‘%rftaﬁoﬁ% gaar carboxylic

acuf & a%ea‘ﬂnﬁb ac1@9 R)the [Bﬂmmhﬁﬁkdécld’nhéi&hmhl@@yanw@l or ofRer amino
09-396, edited by K Wdder, et al. (Acadenic

subﬂ[teisd aclﬂQ%yu;aﬂy 0PACUFERE D gﬂbe@ylsgeugomg y45gurring, and derivatives
edij t

e ST 5B B RO AR ivosn r

amiBb @EHupYS The B3¢ dif.eitBerdigmarationa ndnlBatdil afnirf¥Odcid repyeskht particular and
Bundgaard Advanced Dru% Del i very Reviews, 8,
X

1nde§p1¢9@ﬁ)t aspj:);tsmf ﬂmmggmnd @mplgﬁ of §utableg— ghino ac11ds %gd derivatives
thereofSl are &a‘fllﬂtel 1%1?cme %éoeféﬁg’lﬁ -m et%ﬁ%so(léu%%?e), N-@Pt%utyl-lsoleucme, lysine,
glycine, N-methylglycine, N,N-dimethyl glycine, alanine, gluamine, asparagine, proline, and
phenylalanine. In one embodiment, preferred amino acids are naturally occurring o-amino
acids and N-alkylated derivatives thereof.

The use of amino acids having neutral and/or basic side chains represent particular and
independent aspects of the invention. _

Suitable in-vivo hydrolysable esters of a compound of the formula (I) are described as
follows. For example, a 1,2-diol may be cyclised to form a cyclic ester of formula (PD1) or a
pyrophosphate of formula (PD2), and a 1,3-diol may be cyclised to form a cyclic ester of the
formula (PD3):



e) N. Kakeya, et al, Chem PharmBull, 32, 692 (1984).
Suitabl e pro-drugs for pyridine or triazole

walerossatoeyes i ncl ude acyl oxynet hyl pyri di ni um BCT/GB2005/002051
triazoliumsalts eg halides) for exanple a pro-drug
such as: (Ref: T.Yamazaki et al . 42nd Interscience
Conference on Antim crobial Agents and Chenotderapy,
San Di ego, 200% Abstraé F820) Sui t abl roHdr ugs of
hydr oxyl @ups“ are acyl ~7e|§1v rs A aceta ?J:Fbogate

esters of JR) wamere RGs
(1-4C) al kyl is (I-QQ al or H Further

sui tabl e prod are carbo e and car banat eJesters
RCOO- and RNHCOO-\ An in- VIVO ydrol ysabl e ester of a

conmpound of the invention or

phar maceut i caPDiaccept abl eﬂ@é@)t t her eof cont alfP3yg a
%?Wg%%ff’mn@é% i %ﬁgg )éﬁ}éeg«%qé ;}?\fﬁ mu%fy in GO, (PD2) and

(PDi.%rarE %t@é{@@ﬁy or- 4@5&11(5&! p}iéﬁgivort&n@ymwa@ﬁnhﬁteﬁﬁwms for the
ohol . Suitable har maceuti cal |l y-acceptabl e esters

5 prepfamtlou@rfbmlypmﬁh”ugﬁde (1-6C)al koxymet hyl esters for

e net.ho h [ -
Forf G Er AT VAP gttde st R AR TR e SHaA
cordpduifs) SFNEVRbbK QxyEiRh A Fieo )hydﬂoxﬁ @ircaipklydiep&ﬂdemﬂy fbams a phosphoryl
exanmpl e 1- cyclohexylcarbon ox et h

(npd is3) @r phesphiny Dnpe i Meastey of Bst %Iil%u Fg‘?D‘é)x -anmpl e

5-net hyl -1, 3-di oxol an- 2-yl net hyl ; and

(I-6C3a|koxycarbonyloxyethyl esters for exanple

1- met hoxycar bonyl oxyet hyl af@).gay be forned at any

carboxy group in the conpoundds of this invention. An

I n-vivo hydrol ysabl e ester/a \a(ggﬂpound of the

i nvention or a pharnace |l yatceptabl e salt thereof
10 cont ai ni ng a hydroxy grouﬁ”%r groups i ncl udes

i norgani c esters such as p hate esters (including

phosphoram dic cyclic esters) "and a-acyl oxyal kyl

et ey shendidaababEdoubambospidac whiP(@)(@3 e (1 ekbalkony(hydroxy)-

A S T R
Gl EraSEL BT A s o 02QUO,

15 i n-Wsefid 1htprkncﬂ1ytsaﬁjreh@guep¢raﬁm off Eh]gh gstensprclude compounds containing
a group/s of formula (PD4) in which either or both of the -OH groups in (PD1) is
independently protected by (1-4C)alkyl (such compounds also being interesting compounds in
their own right), phenyl or phenyl-(1-4C)alkyl (such phenyl groups being optionally
substituted by 1 or 2 groups independently selected from (1-4C)alkyl, nitro, halo and

20 (1-4C)alkoxy).

Thus, prodrugs containing groups such as (PD1), (PD2), (PD3) and (PD4) may be
prepared by reaction of a compound of invention containing suitable hydroxy group/s with a
suitably protected phosphorylating agent (for example, containing a chloro or dialkylamino
leaving group), followed by oxidation (if necessary) and deprotection.

25 Other suitable prodrugs include phosphonooxymethyl ethers and their salts, for
example a prodrug of R-OH such as:
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for hydroxy include (I-10QC)al kanoyl (for exanple

(1-4C)al kanoyl ), benzoyl, phenyl acetyl and substituted
waenwzoydozand phenyl acetyl, (I-10C)al koxycar bonpCT/GB005/002051

gi \d/e al kyl carbonate esterdd, di-(I|-4C)al kyl car banoyl

an

N-(di - (I-4C) al kyl am noet hyl) - N- (| -4C) al kyl car banmoyl

(to give carbamat es) ,(@\P/Ql\ aPtkyNani noacet yl ,

car boxy(2-5C) al kyl caRbony an “wsérb acetyl. Exanples

of ring substituents on phenyl@céetyl "and benzoyl

i ncl ude chl oronet hyl or am nonet hyl

(1-40) al kyl am nonet hyl and

di y0hdir é‘f@rﬂq{)éﬁt’l@cﬁ RVRAHEA Bottain@ s duiiBepdfatdetydesxy group, those

pi perazino linked froma ring nitrogen atomvia a )
groups oy being conviekied ntey ﬂ@tﬁpirﬂ&)ﬁﬁﬁﬁo@ll%maﬁbﬁﬁ?tﬁqté‘i (fgr examgple, using

benzoyl .ri 0 i [ j i :
a t-béxgxrl-ecﬁéth{tsﬁ]lgh%r’ou@g Iranéé %&eﬁ{ﬁé{o‘t%& %l&,}’eﬁﬂg@%ﬁ%ﬁf{ﬁx@% fnay be used
to se%%%}sy phoE’ﬁllerlgealxrkd% H(b‘ﬁph@r,ylawhlico]:itlﬂlﬂmctﬁuhimdst ut ed
enzyl oxy- (I - a , or. opti bstityted .
g oo s vaan ey B e e o
C s r . .
p R STSh L8, Aty SRR iyl sroups sl -
cartohnefttQxe | syt IN-acwdylmSuch aini des nfdy-fahed oy teactiar ofraramino (or
T e i e S B S L Eh o258 RS0 s Pt i
chldrfeRCfor R 1e,ag1- RN HERBRART (s@hCRTBACOE] bt bkt Bloride), or
carboxylic acid of an amno acid. By the term "am no

subititdd devaives theraofan any a- or other anmino substituted
acid, nat rallg occurrin ?rvvis
£ )

t €.

mon. AGBURHP FytoB ey Py o St SPRG ot Senmpayd af g formula
conf iﬁgg%srbtﬂey BRARY, f5ubakipld) aiNeT, (AlRy1 o NANTHi €1 ¥lkyl amide such as

al kyT ati on on tﬁe nitrogen of the am no group). The .
N-mesley oV-c8liyi e prepyhay, ok dimedhylaV-adiyl-Vamgthyl Sridicthe gmide.

epre t_parti cul '
Purlig SEP By ed o Lo PP SRR b A EBRENmAs i formuta 0
confi@ﬂih%’ ah bv@fe dritarRel grafpeary &l-vive hytielsable aniida-forned byereaction
_N-nmethyl isoleucine, Ntert-butyl-isoleucine, Llysi ne,

witly rmmmldwﬁéqfﬁyﬂgngl dpseeibedhercin fpfmyivo glb’giwfﬁf?é & esters.

a ne, ' ' [ ] .

oSy REHR 258500, B 050 Ao Byt e o i
may@bé fiFmed ehif atdchitved by cenvieniiompl sechniqnes. dftiwdsfoarsample, compounds

conigenins GRS WERIA 4D i 0108 BT and PRI g S Cprtiatly or
fulty PR G WitRHih bt Hh§tbpi € number of counter-ions. Thus, by way of example, if
an in-vivo hydrolysable ester prodrug of a compound of invention contains two (PD4) groups,
there are four HO-P- functionalities present in the overall molecule, each of which may form
an appropriate salt (i.e. the overall molecule may form, for example, a mono-, di-, tri- or tetra-
sodium salt).

In one aspect, suitable pro-drugs of the invention are in-vivo hydrolysable esters such
as (1-4C)alkyl esters; (1-4C)alkyl esters substituted with (1-4C)alkoxy, (1-4C)alkoxy(1-
4C)alkoxy, carboxy, (1-4C)alkyl esters, amino, (1-4C)alkylamino, di(1-4C)alkylamino, tri(1-
4C)alkylamino (thereby containing a quaternised nitrogen atom), aminocarbonyl, carbamates,
amides or heterocyclyl groups (for example, an ester formed by reaction of a hydroxy group

in R* or R’ with methoxy acetic acid, methoxypropionic acid, adipic acid momethylester, 4-
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i ndependent aspects of the invention. Suitable in-vivo
hydrol ysabl e esters of a conpound of the fornula (I)
wae®sdeser i bed as foll ows. For exanple, a 1, 2-pBCDGBREN/002051

be cycILsedhto forma cyclilt ester of fornula (PD) or

a pyrophosphate of formula (PD2), and a 1, 3-diol ma
dimbfg C%ﬁ' | S?dot 0 d GRS A cbru ofd achd. sLA %%%Hﬁ*l@ic a);'d f-alanine

PiBp8 Iﬁqbﬁl%n RS 2PeY ESPETSo! Eorpounds Yot For dil‘a ’
N N(didthyhBh Slenvilie, BEtink UReilEwsMde N-MethfDisbleu¢iRB2Y-terbdutyl-isoleucine,

(PD3) are protected by (I-4Calkyl, phenyl or benzyl )
lysizs, glyépm MNﬂdnn@Eyﬂaiycan@salamne,tsn@owé;ﬂ\ﬂamn%ﬁa agraragijggy proline,
r.o- drugs. Further .in-vij h : 110G

phe%ﬂ%lgmiamtma%ifg?éﬁm%%c 0 G RO e SR SRl for

nPleWyiriedidmBYs -EarBskyiie At drbetejbiendien(fonexh: ine-2-
carbokylihacids prpiparidipex) carbqaliy apid); e 6C)ey AFrHaPtiondy

ol.dan ' ;

sub%‘ﬁuﬁgﬁglﬁg (1) %/C()%_g%}@é:)%‘@ﬁ9g E@(ggg 8# §a[rblg>)£>}%'()m garbon'fltes (for examplc.a (1-
4C)ampRerbohatd el duek abenatensibstituedd byl PIOpIkokY oRdi( b )alkyl)amino);

di -(1-4C) al koxygho rhoryl |3 a di 'Q - 4C).al kox
sulfeferinpasiaiss dnd DhosmheeekyS: snd eEBHTRLS e foheaPmplsxagple 10); and
phaﬁﬂfceﬂ{i&?lﬁra%ép‘?&lé’g t%l‘!ﬁ%e,?lst ers include COﬁ'pOUﬂdS

t gag s of to

contarl ni roup romula (PD4) in which either
or thofhbr efitiblegre-Grigyravei fwsé forppdby réastipmdEpbydreny gyoup in R* or R®

X ted by (I-4Qalk h i
witf o PRt e IO B AT AR P RS efRenyl or
metﬁg,%{f)yégl(l‘}ﬂg@a@é_kyl (such phenyl groups being

opto y substituted by 1 or 2 groups independently
s el Tasthedsifitable pro-dm@sark giters fpnmred bytrgaasionrsd a hydroxy group in R” or

R’ vgiltﬁ f‘flce: %lxg %ée}gc' acid, methoxypropionic acid, adipic acid momethylester, 4-

dimefhylaminobutanoic acid, 2-methylaminobutanoic acid, 5-amino pentanoic acid, -alanine,
N, N-diethylalanine, valine, leucine, iso-leucine, N-methyl isoleucine, N-tert-butyl-isoleucine,
lysine, glycine, N,N-dimethyl glycine, alanine, sarcosine, glutamine, asparagine, proline,
phenylalanine, nicotinic acid, nicotinic acid —N-oxide, pyrimidine-5-carboxylic acid,
pyrazine-2-carboxylic acid, or piperidine-4-carboxylic acid, 2-carboxy-cyclohexane-1-
carboxylic acid; and pharmaceutically acceptable salts thereof.

Particular compounds of the invention are in-vivo hydrolysable esters formed from
amino acids, and pharmaceutically acceptable salts thereof.

Further particular compounds of the invention are in-vivo hydrolysable esters formed
from 4-dimethylaminobutanoic acid, 2-methylaminobutanoic acid, 5-amino pentanoic acid, 3-
alanine, N, N-diethylalanine, valine, leucine, iso-leucine, N-methyl isoleucine, N-tert-butyl-
isoleucine, lysine, glycine, N,N-dimethyl glycine, alanine, sarcosine, glutamine, asparagine,
proline, phenylalanine; and pharmaceutically acceptable salts thereof.

Further particular compounds of the invention are in-vivo hydrolysable esters formed
from valine, leucine, iso-leucine, N-methyl isoleucine, N-tert-butyl-isoleucine, lysine,
glycine, N, N-dimethyl glycine, alanine, sarcosine, glutamine, asparagine, proline and
phenylalanine; and pharmaceutically acceptable salts thereof.

The compounds of the present invention have a chiral centre at the C-5 positions of the
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Thus, prodrugs containing groups such as (PD), (PD2),

(PD3) and (PD4) may be prepared by reaction of a
we@erspaund2 of i nvention containing suitabl e hydPORGB2005/002051

group/s with a suitably prdtected phosphoryl ating

agent (for exanple, containing a chloro or

di.al kyl am na, |l eavin s . fol. - QX% j ih.
oxepFinca e The PAUpRSr BLRHE horlg P AE g R ALl R o)

i ncl ude phosphonooxynetdiyl etheps and their salts, for

exanpl e a prodrug uch %OONar _+1 1 0

Na When a conpou { on/coft ailfhg'N nunber of

free hydroxy gro ouglx/ulwt\p/kggi\ggﬁfﬂnverted

into a prodrug fu g/1ty may be Yrotected (for

exanpl e, using a t-butyW-dimethylsilyl group), and

| ater deprotected. Also, enz tic methods may be used

to selectively phosphoryl at e(IgFl dephosphoryl at e
whiéﬂ&‘%ﬂ@gﬂ%%ﬁﬁgﬁ%ﬂ.“ es. Exanples of pro-drugs for an

am no group 1 nclude in-vivo hydrol ysable am des or a

phaflegresshi inmtdtiondndugesgiredigstereomessy aranixtugey efzipstereomers, for

i n-vivo hydr.o|lys e _groups include Ncarba .
exaplR o SR S OF SREETSY Poet e gk tdepending
upoft Thd¥atib OF thal daihiithéis) will KiRqirddtoarhiaet theatrd effeyt as the same

derivative such as an activated ester or an acid

weigltl of thejgharhaeusisalpicéive enangioymerkanoy! chl ori des (such
as t BuCOCl or acet vl ' ' . .
e b SR enin VPR bbb cepres. s o
be iMeFs®lon It tiee afedtonaincampasspalhshchioptibed ahd dinsteseofdomers, and
cont ai ni ng a carboxy ‘%af oup_ is, .for exa

racqmic Qrx sk {hiat pessesy antiRAcHRTiabactEAYK JI lsé’Yﬁqﬁlg’%g‘G’gﬁ theart how to
i V- net AVA | A | . i .

prepele BScHIbisgNE R tor SYRRIRY resohich bl form by
rec@slﬂaﬂ'ﬁbﬂicgl m];eﬂnil%ﬁes]{by chiiral wynthesksy iy ehzssadsicaesoiitthes bpf a

. compound of the formul I tai ni ' . .
bioE RO g By SHETIREARE RO LG i Bt ectoie
actiﬁ%}r Eéeé‘é‘s%ﬁﬂélil’{@réiﬂa@ép no-aci ds, as defined and descri bed

erein

of 1 n-vivo hydrolysable esters.
The invention relates to all tautomeric forms of the compounds of the invention that

possess antibacterial activity.

It is also to be understood that certain compounds of the invention can exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms which possess antibacterial
activity.

It is also to be understood that certain compounds of the invention may exhibit
polymorphism, and that the invention encompasses all such forms which possess antibacterial
activity.

As stated before, we have discovered a range of compounds that have good activity
against a broad range of Gram-positive pathogens including organisms known to be resistant
to most commonly used antibiotics, together with activity against fastidious Gram negative
pathogens such as H.influenzae, M.catarrhalis, Mycoplasma and Chlamydia strains. The
following compounds possess preferred pharmaceutical and/or physical and/or

pharmacokinetic properties.
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Wher e pharmaceutically-acceptable salts of an in-vivo

hydr ol ysabl e ester or amde may be fornmed this is
wa@elwsawed2 by conventional techni ques. Thus, f oPCT/GB2005/002051

exanpl e, conmpounds cont ai nithg a group of formula

(PDI) (PD2), (PD3)and/or (PD4) may ionise (partially

L}&F isf(x? c;]onofto [kt t?éﬂ%;bsovu\g)d/tog ftﬁ)&rgtﬁ)& Qﬂsi@}eﬁloﬂy n@%fn\?ﬁfsmn of

ﬂexmléi sifshitants %n&ﬁé py‘rldiﬁ@ﬁﬁgl 1) t@lle@ed)’[@ﬂ‘ﬁvel a endficial effactionrthe

contains two Pm%@%roups there a

solwbumg of mmomnoagdsr) Bxopls, i1 pE Tod @ﬁ%ﬁpxﬂatﬁépg% %@fef@%rﬁxample 4
has 8?7 8(@1&} ﬁn%l élui)q{t}moﬁ% ?EI.EUI 3&# R@%e?erﬁ:@ lE]‘xa&l'pleGS ha{sl'h% eq8111br1um

exa

solu'bmty oPL7hEM. 38 egﬁwﬁ BRdrhple 1I1ﬁs an %q@&l@ﬁﬁﬁl a ﬁethis%blu@lhty of 1453
pro-drugs of the invention are in-vivo hygrol ysabl e

uM eéﬁbthe A sah). Fswilll beadatskood thattparametérs sudd) as seluibility tnegysbe
substituted wth al I-4C | k I
mea&@)eﬂl SRy suitahlgise lq'(“fc?(% ﬁ:tw Bst ez 2 g)r;yslo
(1 -4 @leﬁ%béﬁﬂe?@of e Qﬁveﬂ@ﬁhﬂ@ﬂr@ﬂﬂé@eoﬁ dulnds of formula (I), in an

4C)al kyl am no (thereby containing a quaterni sed
alteniative gmhoditnen) are @mm@ﬂ@mweutlcd%m’fé@e salif efecompounds of

rorriga D7t f e iRRB BRI R SRaRE iy BB ale estrs of
conffolhdCoBiHula B! 41R05H RIeRh&NlBrrAtive ededlﬁieﬁt as Ipfbv1ded
nonet hyl est er,  4-di met hyl am nobut anoi c acid

phaﬁnmuhgalle{namqﬁ&bla sdltscofarivivo trdsplysabloestara absampaupds of formula (D).
In a]bfg%il?reaﬁe?c{ji éhe’r? @dprg tlﬁé(ci f’ﬁ \ﬂ% ﬂgdro}/fs%lg ?amulle%%?'c&%pounds of formula (I).

1 SO

7V-Tn&¥b abptcy IR iis le%blt@d fiem lhydiogen, I@logenwano, methyl, cyanomethyl,
JV, i V-di net hyl gl yci ne, al ani ne, sarcosi ne, gl utam ne,

ﬂu@@@aﬂlﬁb idiflnorgmethiyh éﬂﬂ%‘élﬁ?‘lllﬁl stvagl andireeRyt-c aci d,
ni cQty B{h%r ?sg)'egt Rl Y %?i Carﬁgﬁl‘(%eﬁ 'hq&‘bb?é)ﬂo' el gnd

(for ex

ﬂudwmaﬂlyne car boxyl [ c aci d (for exanple pyrazine-2-
car boxyl i c aci d%{ | peri di ne-4-carboxylic acid);
(3- ther awerly R & §g?1bpt| onal |y substituted by a

I
car garrllgt E‘Zg&{ :ﬁgg%i: ﬁldgqémz%)[y Hfﬁl carog%ﬂaatkgl and
3 qu:]lnazgﬂigfnﬁsﬂleelglinzsmdsﬂ i reibetdh Ityyqugen4C) ﬁlak oxy or

bgr adpebne 1 na 30 i Rrelipia BB PR ishiee

Exaqupgn% ag@gctRam_ @oprPaceutical |y acceptable salts
t her eof urther, suitabl e pro-drugs are those forned

by Inemotlieo aspsft R llsyén(H)qN-g}lbu puitlis pepest; iRsne embodiment, aspect R®is

(1-6C)alkyl (substituted with 1 or 2 substituents independently selected from hydroxy,
carboxy, (1-4C)alkoxy and NRR’). In another embodiment of this aspect, R%is (3-6C)alkyl
(substituted with 1 or 2 substituents independently selected from hydroxy, carboxy, (1-
4C)alkoxy and NRR7). In another embodiment of this aspect, R®is (1-4C)alkyl (substituted
with 1 or 2 substituents independently selected from hydroxy, carboxy, (1-4C)alkoxy and
NR®RY).

In another aspect R* is -C(R*)=N-OH. Embodiments of this aspect comprise any set
of values for R® given in any aspect or embodiment herein.

In another aspect R* is <C(R*)=N-OR®. Embodiments of this aspect comprise any set

of values for R® given in any aspect or embodiment herein.
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wi th carbonates, particularly al koxysubstituted al kyl
carbonat es such as net hoxypropyl carbonate . Further

W@ iosaidoe2 pro-drugs are esters formed by react POIGBR00&/002051
hydroxy group in R4 or R5 wth nmet hoxy acetic acid,
met hoxypropi oni ¢ acid, adipic acid nonethylester, 4-

glc HEtoH L%{%ﬁgb %Lﬁﬁgkglfy??%uésg%tegle L 1a6'{] fﬁ.@%ﬁ@l&‘s fhdependently

al'ani he

selectéa %M}air@fy RExboXAl (1 14€)alk 6k IHET-1] ammﬁxi)n e,
t% |soIeQC|ne I V-tert-butyl-isol eyci
| y 5111 aeothey aspe &R 15]\(,3;]@)g,ﬂququp$tltgqe§ Wil oaﬁéﬁpsrpéuents independently
D )
aciifahbtherdspect ROYY @1m@a1]@1 Gubstithied yWith 1a¢2dubstituents independently

seleied FonphushrBo ooyl Griciaieny cF pod MR D “ana ' ©
ph%%ggsg)teg?%ltsk%prl nga%ﬁ{ﬁ&'lﬁdﬁﬁéyh% \}her eof . Particul ar

conpoun ron-are’in-vivo hydrol ysabl e
es tSuitable aahesl férHifT-d s agubstitaent oa rac(lfﬁfaalkubguup guR] eyre

t abl lts t f. . Furth
mOfgggfl}%egiPﬁ%éagr Srmetbaloine it ipaioor s e A SR ETRS thittor
wh Qﬁlﬁﬁﬁsxﬂfl eLlD Sidbdro i KO BPQ?)@%%@) E}ﬁpé}ldme pyrrohdme and

ut anol c aCI am no pent anoi c acid
tetraiiydmplyﬂdlnhl, A\fuﬂh@tsnyatﬂe alie &gr BT 1rps, 2 substisiens on a (1- 6C)a1ky1 group

in Rj %soa;zgp g E(P)ﬂnie %gé@% su(%g}glilé' %élﬁgs foré—l T- 1 asa substituent on a (1-
6C)d¥y HEaRb YR’ ﬁ’e)ﬁ?ﬂeﬁ@me&a'ndﬁlzétﬁiméS ar cos. ne gl utani ne,
asparagl ne, proline, en¥ al ani ne;
phdnmmother dspattiRy 1&&@5)&13@1 ésubgfituteds Wéhédfr 2 sbstityents independently
d
selef34 i) b AP S corane i RliSe BESRRD. ™ P el e,

| SOmlafbBeN@spettR’ H@(ﬁﬁ@)dyﬁl@h&yb(dpaonally substituted with 1 substituent

i V-tert-butyl -isol euci ne, |ysine, ci ne,
selercwdufmmhn@phylcgﬂgpwn@ -4(gplkoxyand §'§g3%7§| ne, gl utanine,

as pj_%ra%gihgf asg 5'1§]ﬁE%nf SElFle £y 1,38k q{s a@?ﬁET 1 are morpholine,

pharaceu acce ts t er eo
plpé‘r@ilﬁ@ Qﬂ%ﬁeﬂ@ﬂpﬂpbﬁzﬂé eﬂﬁmhorphmhm {and doavaivas tﬁerefod twherein the sulfur is

oxidhERl {4 BLS(A I PhGtT it BETGRUBH AR frEaprrppgiciie. A forther
suithQle Wh@ 6 1) as kR LG HNiAS T B éabRdiment '1@‘4{5 HETN s selected from
piperidine and azetidine.

In a further aspect R’ is (1-6C)alkyl substituted with NRR”. In a further aspect R’is
(1-6C)alkyl substituted with morpholine, piperazine, N-methylpiperazine, thiomorpholine
(or derivatives thereof wherein the sulfur is oxidised to an S(O) or S(O), group), piperidine,
pyrrolidine, tetrahydropyridine or imidazole (optionally substituted by 1 or 2 methyl groups).
In a further aspect R’ is (1-6C)alkyl substituted with morpholine, imidazole, methylimidazole
or dimethylimidazole.

In a further aspect, R’ is (1-6C)alkyl substituted with NR®R” wherein NR°R is
selected from morpholine, piperazine, N-methylpiperazine, imidazole, methylimidazole,

dimethylimidazole, propylimidazole, ethylimidazole and methoxymethylimidazole.
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The present invention includes pure diastereoners or

m xtures of diastereoners, for exanple a racemc
worRoosat@22 | f a m xture of enantioners is used, PET/GBR@S1002051

anount (dependi ng upon thelfatio of the enantioners)

will be required to achieve the sane effect as the

i.ght of thke
L e
metRYINBIdagd1b, BinegS it @old, 2,5t dimethybithidadty, stmmaﬁmmﬂimle 2-

i nventi on encongasses al 1 such optical and
ethydimidazsle G prepy Smidagaler Zdwprepyiimidazeles or 2 mgthegygetiydimidazole.

ant RACt Sl Al s4gh RVipky lpgéaaegggnvt@@feoerc@%g@% hatolen Bl

hom1t86prepare opti
cyclopﬁ@iyll(dpﬁﬁnzﬂfy dubeum&demltmfemym mtbdimmeﬂsﬂahﬂ |(MC)ajk1yl (optlonally

B LI O T
di- (?%@5@{/ 81@0 eSCbeed SRbEY gﬂd‘lgycﬂ&%}ﬁbam erial

act y as ereln e invention
r ellatagsthepaspkdt, R%wmbh?eaneandepemkandy selaeted dropolyriegent methyl,

carbea el i (ot oD BT =K B R B M e

ind ﬁ&&&@%@ﬁ&%ﬁ % ahlﬂon(ﬁ@t)ﬁ%ﬁﬂnﬁ% aﬁdf1t4@§u@mhu adafbxy, (1-

for exarrpl e, hydrated Torns isto
4C)hﬁ:ony1dmdhydm7dy)t hat the invention enconpasses all such

sol vated forns posse s t| ba teri

Tt Thangihen SpEet, I HIRr SR Joape R SFe G Honf i gyt -
4C tan@,ll nventi on may exhibit pol ynor phl sm and that the

|nvent|on enco sses_al |l such forms which posses

anthltﬁaeth@r pspectaBf and Ry are/adependeatly seleeied fr%h:mi%en methyl,

carlgoé(s,&% eg} g %@F %§rl gép’u gngﬁ}gm‘gﬁ%uﬁe!@yaﬁ}%\ggstgf?%g%sumems

1nd&%hb&ﬂ@rb‘éldcf¢@|ﬂ:di|m BER, gRACHIEy knmondi-d -4E)atlgddrsinandartiaxy and
nost commonly used antibiotics, together with activity
hydsgpadnst fastidi ous Gram negative pathogens such as

|s_|t Lfgérggﬁf%ﬁﬁ%ecé/ke AER B ihFepeMISHOR sBRERA 3 I8t hitthyl, and
(2-4C)alkyl (optionally substituted by one or two substituents independently selected from
amino, (1-4C)alkylamino, di-(1-4C)alkylamino and hydroxy).

In another aspect, R® and R’ are independently selected from hydrogen, methyl, and

(2-4C)alkyl (optionally substituted by one or two hydroxy).

In another aspect R® and R’ together with a nitrogen to which they are attached form a
4, 5 or 6 membered, saturated or partially unsaturated heterocyclyl ring, optionally containing
1 further heteroatom (in addition to the linking N atom) independently selected from O, N and
S, wherein a -CH;- group may optionally be replaced by a -C(O)- and wherein a sulphur atom
in the ring may optionally be oxidised to a S(O) or S(O); group; which ring is optionally
substituted on an available carbon or nitrogen atom (providing the nitrogen to which R’ and
RS are attached is not thereby quaternised) by 1 or 2 (1-4C)alkyl groups.

Suitable values for such a ring comprising R® and R” together with the nitrogen to
which they are attached are azetidine, morpholine, piperazine, N-methylpiperazine,
thiomorpholine (and derivatives thereof wherein the sulfur is oxidised to an S(O) or S(O)2
group), piperidine, pyrrolidine and tetrahydropyridine.
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fol l om ng conmpounds possess preferred pharnmaceuti cal
and/ or physical and/or pharmacokinetic

w@e@pardees. Wi |l st we do not want to be bound BgT/GB2005/002051
theoretical considerations,6the inclusion of flexible
substituents on the pyridine ring is believed to have

n ef | al ef aect
c o% %PS?t xaarllr(%p %ééﬁlﬁerp hﬁhﬂtx‘o giwtulaﬁ the are attached form
an nﬁﬁfa%l@ %@th?ﬁ@fﬂhh@le‘br ﬁﬁﬁethylhrﬁﬂiazélb bmgupsnraﬂﬂmﬂy Met}yllnﬁdazole or

.1 mM and Reference Exa e an eqU| rIUWh. 7
dlmgtbylumldamly, preprragHarly @H@%ﬁlﬁ&é@tm f‘eer& enfyR"andR

toge ﬁé% tv&sl élﬁ‘%%%gvglﬂglh gm%& lé?é L tc}{% fon%lgzgg d%@tﬁﬁ%nfdlaﬁolyqln another

ameters such as
embd@inyit,| Rt andrRdodesherevitiLa sitropyn tnwhishiitheytireattasbbh famme?,5-
) knov.vn.ln the art. In one enbodi nent of the invention
dimefhyligidsgplded conpounds of fornula (1), in an

al telaatd, tﬁbl@ RALk ﬁ?rréhcl? nErc Pﬂﬁﬂg R® and R together with the nitrogen

pharnaceu Icall'y- accepta sal conpounds of
to wihishntieparelajtachied ase fmrplhhne,ajlpﬂamm, iNFaretnthipéraeine, ande

oot (107 CeEi Yok APPSO SRS VOB gy or SO

gro lﬁﬂe provi ded pharmaceutical ly-acceptabl e sal ts of
vivo hydrol ysabl e esters of conpounds of formu
(I )Furtlhnr suitabletabres feysuch aringcempsisipe &y jage &’ tcrgemev @/lth the nitrogen

bl.e ani d f
R S A S A L
whe%ﬁﬁrﬂs?e sulfik tbydmdl@e\tammtby or S((by eraupRt hyl

di fluoronmet hyl, trifluoroneth et hynyl and pro
I n A pattigelar sdlpe stmotRkolinge. [ere@rpqslg?ﬁy léﬁlééxg}glaggle A further

parté agéigluebr On@l‘y 1%133;{% AN hifh b eP gﬁftlmﬂar %ﬂe %gﬁ%ﬁlghmldazole.

r6g6n. > one a
i ndapasdect B° f@)( ﬁ-ﬂ@)iﬂhqubpﬁénaﬂy aub sltmutadl otiliet on2 pelstittRts

indgzBndenthpelcBiga o i e ey, 4 A GBPRRE OB
as plﬁl)% _;RF%% @asq%(:g%iﬁl glnglsefgté@? (ﬂ{%kﬁﬁn o gﬁggﬁf}%"s@ is a compound of
the ﬁ&ﬁﬁl@d ame is
In a further aspect of the invention, there is provided a compound of the formula (Ia)
as hereinbefore defined, or a pharmaceutically-acceptable salt or pro-drug thereof, wherein:
Rlis selected from hydrogen, chloro, bromo, methyl and fluoromethyl;
R? and R® are independently hydrogen or fluoro; and
R*is —C(O)R’.

In a further aspect of the invention, there is provided a compound of the formula (Ia)
as hereinbefore defined, or a pharmaceutically-acceptable salt or pro-drug thereof, wherein:

R'is selected from hydrogen, chloro, bromo, methyl and fluoromethyl;

R? and R® are independently hydrogen or fluoro;

R*is —C(O)R’; and

R®is (1-6C)alkyl (substituted with 1 or 2 substituents independently selected from
hydroxy, carboxy, (1-4C)alkoxy and NRRY.
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(1-6C al kyl (substituted with 1 or 2 substituents
i ndependently sel ected from hydroxy, carboxy,

W@ keodC)@kkoxy and NR6R7). | n anot her enbodi menPCDGBRINEH02051
aspect, R8is (3-6C)al kyl (daobstituted with 1 or 2
substituents independently sel ected from hydroxy,

gﬁgg g%l?ﬁ(\' aagecf: hftilk \%&8 6{)}9 t%‘EQG Fi@reivid'g@f %pﬁ"@p&l{d of the formula (Ia)
as hér%i—i%‘éfdr& de@sbdnot &pﬁar@ﬁcéhtﬁhﬂbﬁhdzdepﬁble%alt@d epedagrthdryof, wherein:

cted from hydroxy, carboxy, (I-4C)al koxy and
Ay selepwdé‘lm hidrozarp gblor Ao, neythylzpd iveppmethyl;
E dj O any set of val ues
Hg{)vg%&d %ﬁ?fntgﬁ%%{)geglr e Og(gl ment herein. In
anq{“hgr_c@(spég:t R4 is -C(R 5)=N-OR8. Enbodi rrents of
this aspect conprise any, set of uf;gal ues for

R (o6 )| CRIBRR It Yihdros P FTIFAS Lpeendoptls slected from

6 .h 1 or 2 substituents
hydl(oxaépencfé’yk Qézﬂg&gdﬁgqﬁon} ’hydr oxy, carboxy,
( | Rﬁahalwwgethdrﬁmu the aitrbghiR6RFhich they anettiched depean inRgazole,
(36)al5 Siubstl uted with 1 or 2 substituents
methﬂ&@}ﬁ‘@ &Rt dipetiaylmaid ‘?F‘Bgn hydr oxy, carboxy,
(I-4Qal koxy, HET-1, and NR6R7) . In another aspect R5
is (I-4C) al kyl (substltuted wth 1 or 2 substituents
i nda;aefnﬂhmasyecs of thetimckntipoythérgds pwyldedarq@mpymnd of the formula (Ia)

s S 558, T iy SRS AR B A8 kS

HETR Y is 83 1edtediitth hiy@8Bén, @Rloo, (Hromé;) @étkyl ar@rfaisBornethiH
are norp ol i ne, piperazine, N nethyl p| per azi ne,

t hiRfrandghicare inslependentle hydragenersiludig eof wherei n t he
sul ur ' ﬁi@dl sed to an S(O or S(O 2 group),
(3 pyrrolidine and tetrahydropyridine. A
furRﬁ@(Lsg?dl@kllsabsm‘hte@ Wwighk NRERD)| as a substltuent on a
(I 6C) al ky roup in RS is azeti dine. r}ge
R dindeik topdberral e pirassa th HiqhEERey argtacedifony ppidazole,

s S BHE 0 g P
meth&kbhﬁéthyluhﬁldzwetﬂmgl or 2 substituents independently

sel ected from hydroxy, carboxy, (I-4C)al koxy
andNR6RY7) .

In a further aspect of the invention, there is provided a compound of the formula (Ia)

as hereinbefore defined, or a pharmaceutically-acceptable salt or pro-drug thereof, wherein:
R!is selected from hydrogen, chloro, bromo, methyl and fluoromethyl;
R? and R? are independently hydrogen or fluoro;
R*is -C(O)R>;
R’ is (1-6C)alkyl substituted with NR°R");
RS and R together with the nitrogen to which they are attached form an imidazole,

methylimidazole, dimethylimidazole, ethylimidazole or propylimidazole ring.

In a further aspect of the invention, there is provided a compound of the formula (Ia)
as hereinbefore defined, or a pharmaceutically-acceptable salt or pro-drug thereof, wherein:

R!is selected from hydrogen, chloro, bromo, methyl and fluoromethyl;

R? and R? are independently hydrogen or fluoro;
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I n anot her aspect R5 is (3-6C)cycloal kyl (optionally
substituted with 1 substituent selected from hydroxy,

wa@ anobsaxep?2 (| - 4C) al koxy and NR R ); | n anot her BEPEBRI0RH02051
is HET-1. Suitable values fidr R5 as HET-1 are
nmor phol i ne, piperazine, N-nethyl piperazine,
thlm_@g k, (and derivatives thereof wherein the
sul xdised to an S(O or S(O 2 group),

pi pRetis @l-ﬂel)almllrsubétnﬁhedlewﬂnNRf"Rf)l; ahydr opyridine. A

furtper syi tabl e vaI ue for di ne,

s HET zet
n i JoenthE fes HEOReeto 1 ineh Gy Bieebatieddm ah imidazole,
e
met?brﬁrglaag{)%ﬁﬁ;ﬂ&gst %dlil?de Gte, QE %ﬁ%&?lﬁi@%ﬂ@ﬁ?@tﬁ?hﬁﬁlaﬁle or
propglpeckhzd®e rirg. (| - 6C) al kyl subst ituted with norpholine,
pi perazi ne, N nethyl pi perazi ne, thionorpholnme (or
deri vatives thereof wherein the sulfur is oxidised to
19 &t o§(f@1%véﬂti%ﬁpﬁlereﬁh Bﬁfvﬁd@d"heoonﬂib’hﬁ@ bf $e8rmula (Ia) as
tetr ropyr| dine or 1mdazole (optionally
hersmbd’oret dﬁmdd oy alphermaTenticablytacgepsaiye yalt orrpra-drug theegof, wherein:
pﬁpt RS, is (I-6Calkyl substituted with norpholine,
YIrOgEl hy i ni dazol e or dimethylinidazole. In a
f urghsig ﬁ%a@qﬁ BRlcnily hld@ed@bkihorsubsti tuted with
NR6R7wher ei n NRgR7 is selected from norpholine,
pi pRT sziGE@)RN net hyl pi per azi ne, i ni dazol e,

met hyl i e zpl e, propylimdazol e,
et hl)gl ﬁswgg‘?é]@%l an 1&%@%%@% fim dazole.ln a farther
asprEindR’ t‘bgethér\ﬁi@i ek irogenhis tWHi¢H tﬁdy Wtetdﬂtaﬁthribﬁh lah @midazole,

i mdazole, 2- gl i,m dazol e %
me@l}’lsmdfi%]leh frdimatey %dazgleﬂérdmﬂv BEENE: yh@ndazole or
e, 2-n-propylimdazole,
pr()g&]%l%s{é%r opy i dazol e, or 2-nmethoxynethylim dazole. In

one aspect, R6 and R7 are i ndependent I y sel ected from
C\,,y ? ]rql q@ﬁygﬁ%g%#ggéﬁgil E%g ¢ ogtgalvg Spuo%% o% H}eetgrmula (Ia)
as I{e ﬁ ldeﬁPéd‘ b3k é)%ﬂrxgééeﬁ’ﬁcaﬂgeac%gtﬁﬁw saﬁﬂ&sﬁrb-tdﬁf‘@é]ﬂﬁreof wherein:
]

endent |y ‘sel from 4C) al kyl am no,

i -R }s4@)1aitécy1fr¢axmhydrogen,rdhh)r9 br@inoAIB)athykmxyﬂmrdmethyl
d R7
SE»Q SR 4P Dt B en OCHRNEn ot byl

carﬁb;gw(g 1. .88d (2-4Q) alkyl (optionally substi t ut ed
by ope or fwo substituents
R’ isHET-1.

In a further aspect of the invention, there is provided a compound of the formula (Ia) as
hereinbefore defined, or a pharmaceutically-acceptable salt or pro-drug thereof, wherein:
R!is selected from hydrogen, chloro, bromo, methyl and fluoromethyl;
R? and R? are independently hydrogen or fluoro; and
R* is selected from ~C(H)=N-OR® —-C(R*)=N-OH and ~-C(R*)=N-OR®.

Particular compounds of the present invention include each individual compound
described in the Examples, each of which provides an independent aspect of the invention. In

another aspect of the invention, there is provided any two or more of the Examples.
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i ndependently sel ected fromam no, (I-4C)alkylam no,

i -(l-40C) al kyl am no, carboxy, (1- 4C)al koxy and
whyasoxe?2 | n anot her aspect, R6 and R7 are  PCT/GB2005/002051

i ndependently sel ected fromPhydrogen and (1- 4C) al kyl .

In anot her aspect, R6 and R7 are independently

Pr Oseé ect.ed from hydrogen, nethyl, carboxymethyl and
—%%—ﬁgéi%‘—k- yl (optionally substituted by one or two
S ulyatal fhiHRdtaSpdop dRpR BNV YntfRl frotides 4 pmssrfbﬂpr,epanng a compound

(I-40C) al kyl am no,  dj-(I-4C aI kyl am no, . car boxy %
of nhwtlglxy))ap]pqm)@ﬁ@%twgﬂy-agq;@ O53H IIR‘YIVQr}éldl‘Olysa le ester thereof. It

will l%dai%%@fjak&#h{t cﬁj?ing ﬁ?ly Sitél owt géggéﬁ,g%{g?masﬂgstltuents may

reqlﬁtbh’jrbtebti@:ntosprbm ﬂ&lhdﬁmlbtl);edsedtcﬁmhe @'ht skibted oherist will appreciate

(1-4C) al kyl am no, 4C) al kyl am_.no and hydroxy). I.n
thﬁhémt%@eé%reqmec&ﬁad RgWapEh 3%6@5@& GEPP ayaeé{% Hplace, and

1atef-feg£8 %Idfoge” net hyl, and (2-4C)al kyl (optionally
uted by one or two hydroxy). In another aspect

R6 Fndxaiples gﬁpﬂ@mctimg gougs péet onegief thet manghgerterdl hexgs em the subject,

ttached '
for pygun %FPSPtfgﬁr‘i‘?S?:EP‘éRSéH%{WBESWg‘P% 0GR (ilisher: John
W11@?@{<| ng 'Tgotl‘ctﬁrig $108ps MGy 8E AR by An§ dehdnRiht h&tﬁdd%s described in

atom 1 ndependently selected fromQ, N and 5,
the iwtmtanemrdmo@m to tl@rSkdbdrdlymtspW apadpripthfor thaptezowal ofythgprotecting

t
seopg sy b B ek R o o G nlo A T pprine erou
with bfSindusn @iBfukimet by gioupsélséwtieaelinohe aiblévudd. | abl e car bon
or nitrogen atom (providing the nitrogen to which RS

andI'rs, léw@c@mtsa@ﬂ@deal for ewsmplio @@y Suehpasei NG dybayy of hydroxy it

o ) B 8 B g,
t 0 ARbigdbld b@Yecﬁﬁg gﬁiutp&bhﬁdarﬁfm o aldylahiine graupriphfot emple an acyl

plpera2|ne | pi perazi ne, thionorpholine (and
group o exenpisan ﬂkarwx SIS IS HES AAOR EIBRIY Eip, fof example a

e A, S B oL ko sedons v
for exugeile Bénzwid)dycabnnyl[ aganarbyl gubuipg |ﬁ01t dxaynpher eenzvylathedeprotection
cond?cirog]s for the above protecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an
aroyl group may be removed for example, by hydrolysis with a suitable base such as an alkali
metal hydroxide, for example lithium or sodium hydroxide. Alternatively an acyl group such
as a t-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid
as hydrochloric, sulfuric or phosphoric acid or trifluoroacetic acid and an
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for
example, by hydrogenation over a catalyst such as palladium-on-carbon, or by treatment with
a Lewis acid for example boron tris(trifluoroacetate). A suitable alternative protecting group
for a primary amino group is, for example, a phthaloyl group which may be removed by
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine.

A suitable protecting group for a hydroxy group is, for example, an acyl group, for
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an

arylmethyl group, for example benzyl. The deprotection conditions for the above protecting
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an i m dazol e, methylimdazole or dinethylimdazole
ring, particularly nethylimdazole or
walovstiiwpkt m dazol e, nore particularly PCT/GB2005/002051
di met hyl i m dazole. I n one éfbodi nent, R6 and R7
together with a nitrogen to which they are attached

form.2. 4-di Wey! . '
sl RPN Rl AR TR e, am
groap sacH wthnf 20k a0l Sr-ancirof tdnyhp mibgl 82 edreoveBpfor beampslyj tyalpdeolysis with
val ues for such a ring c]%fr&or I.Si r%g R6 and _R7 together X
a syifable hase syabtas sgaHkaligneial rirexHds tar exagplekifhayn gf gpdium hydroxide.

. i . . . .
AEA0Y Sy RERGT AR Snct iR DS BRY B roried, for cxample, by
hydrogdnation svena cdiabyst stich arpaBédhmesn-&rh2 gr oup) . Furt her

sui tabl e val ues, for such a ring conprisin and R7 . .

t 0gBCRURIRPIHCRHS Bt Q58 GoT0g NI GI<OR THa, S e, aF SEREY ing group,

o . . . '

o B Ep AL 1 Ao Bl ot e gty
with@a®gege grobuap podivmgadtixidd, ar foraikemples: Amtylgsbumehich may be removed,

further, particular, value is imdazole. A furth . ]
for sY I LRt Haatin foF pAABla AR oréants, deiq Subfias riftuoroacetic

_ td : : D f i )
BRI U S| Pl LN SR ERER 0, S i
oves@lsstalyst suchsis ipaedismemedrhomns dRastsanryf dlembhysgd @s p protecting group.

car box l.-40) al koxy .and NRER7) . In a. f e
cepdB bispt e o SRS SR Yoy sl it G pymthosis using
coriv@nforfal tRRKiqHesOfell Rifow 0Tk 8hdthiedl art.n a further aspect

of the invention, there is provided a conpound of the
f or Audomperag ohtheiryeatianar srrhagaaertepllymccgptable salt or an in vivo

QG B OS5I bl B ST, o
prepBriatiyh ofehnfitallyreimédyimpdiada nSudRPpracessdsahaemadnd pyepare a

hydrogen or fluoro; and R4 is -C(OR Ip a furthe
corgReyeiot dhe nNentiony eihd pwnae%h%llwg%mﬁglecféﬁ OR 28 BhiF¥e hydrolysable

estf th&%@f, LRy ﬁUl/iﬂe& b further feature of the invention and are illustrated by the

following representative examples. Necessary starting materials may be obtained by standard

procedures of organic chemistry (see, for example, Advanced Organic Chemistry (Wiley-
Interscience), Jerry March or Houben-Weyl, Methoden der Organischen Chemie). The
preparation of such starting materials is described within the accompanying non-limiting
Examples. Alternatively, necessary starting materials are obtainable by analogous procedures
to those illustrated which are within the ordinary skill of an organic chemist. Information on
the preparation of necessary starting materials or related compounds (which may be adapted
to form necessary starting materials) may also be found in the certain Patent Application
Publications, the contents of the relevant process sections of which are hereby incorporated
herein by reference; for example WO 94/13649; WO 98/54161; WO 99/64416;
WO 99/64417; WO 00/21960; WO 01/40222, WO 01/94342; WO 03/022824, JP2003335762
and WO 03/006440.

In particular we refer to our PCT patent applications WO 99/64417 and WO 00/21960
wherein detailed guidance is given on convenient methods for preparing oxazolidinone

compounds.
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as hereinbefore defined, or a

phar maceutical | y-acceptabl e salt or pro-drug thereof,
wob@saiq?22 Rl i s sel ected from hydrogen, chl or oPCGBR®S/002051

met hyl and fluoromethyl; R2land R3 are independently

hydrogen or fluoro; R4 is -C(ORS5; and RS is

(160 al kyl bstitut i it . _
' ndgsRustorg ERs g o8 ablk a8 ofe SURP e fRBhion contained
and (éferkbial Wik tBOsbIVBEEE)encds) aird Acvoirpanyiag Baetmples thenein and also the

invention, there is provided a conpound of the fornmula
Exapplgs heteimdp ebtalinesesaneyiHeg materiags, and products.

ph C i l.v- ac .sal - . .
RSP G ASEEED A 08 S RO U ion
phafeicsiticatiychctépisilo sattsttl in BRo ApdroRBableesiersdberenfjean by prepared by

hydrogen or fluaro; R4 s -C(O,R.5;,.R5 is (1-6C) alkyl .
a prpessh E)ite (ILGVRETER eiC}bYaf@%?u%% %1?%&%1 %P%@ééﬂd@#?? Q%CI'WISC
J ., carboxy, (I-4C)alkoxy and
Stat%lﬁ&B%%tﬁ;gre&@%gy%glﬁ?%get her with the nitroggn to which
i) ﬁehﬁg_irfgratmr}]rqtrpmclhgjgrb_ lmps;n_ an i Jm daz?I e, methylim dafzol (re]
... or dimethylimgdazole . ring. In.a. further ect, of t
if) foﬁ‘yé}& 3 Brﬁ,";‘ll% éfr%é exampf gy ?"H@’d’o 4y Bﬁoe S%FS)[’) {‘lﬂé(o? or mu Ie a
iii) (f{;]ﬂlﬁgﬁ gﬂ%&ﬁc@ﬁﬁfaﬁ&%cé’e?ﬁéﬂﬁ@galt; or a
phar maceuti cal | y-acceptabl e salt or pro-drug thereof,
whantie seidrprodRgsas{a)ste | (w exschstipBon  (wirasejathe vanjables arsglpbined above
nmet hyl and fluoromethyl; R2 and R3 are i ndependentl
unlmaﬁ%_a@ﬁeaﬁat _V-uoro; Rl is -C(ORS5; R5is (I-6C)al k§|
a) SUbsihbairadg WishbstiNRaRA) or Merodielngd stigididneinty\aidihéritempound of

nitrogen to which they are attached form an im dazole,
the invehijon by wsing ptendagd gimisity (Geg Aoirxampls, (PDEsheasiye Prganic

e S TERU i PRSI XA TLEFIOLE 0 o tor campl
a hyReoEadp afaytbeeohwirtadliato(d fjoro group; into an acyloxy group, for instance an
acetoxy group; an amino group; a heterocyclyl group linked through nitrogen (optionally
substituted on a carbon other than a carbon atom adjacent to the linking nitrogen ring atom),
for instance an optionally substituted imidazole-1-yl group; such conversions of the hydroxy
group taking place directly (for instance by acylation or Mitsunobu reaction) or through the
intermediacy of one or more derivatives (for instance a mesylate or an azide);

an acyloxy group may be converted into a hydroxy group or into the groups that may be
obtained from a hydroxy group (either directly or through the intermediacy of a hydroxy
group);

an alkyl halogenide group may be converted to a hydroxyl group; an amino group; a thioalkyl
group; a heterocyclyl group linked through nitrogen;

a hydroxyl group may be oxidized to a keto group;

b) by reaction of one part of a compound of formula (II) (wherein X is a leaving group
useful in palladium [0]coupling, for example chloride, bromide, iodide,
trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) with
one part of a compound Ila, again with a leaving group X, such that the pyridyl-phenyl bond
replaces the phenyl-X and pyridyl-X bonds; such methods are now well known, see for
instance S.P. Stanforth, Catalytic Cross-Coupling Reactions in Biaryl Synthesis, Tetrahedron,
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as hereinbefore defined, or a

phar maceutical | y-acceptabl e salt or pro-drug thereof,
wob@saiq?22 Rl i s sel ected from hydrogen, chl or oPCGBR®S/002051

met hyl and fluoromethyl; R22and R3 are independently

hydrogen or fluoro; R4 is -C(ORS5; RS is (I-6C)alkyl

] i NRE6R
so, B SLLO TS A D) o AR BP DA S0 gb e peve
and T)SPSJI%:M rm%azz Rlbﬁ 1995795, Irwﬂsvmfzxea,zlal Baragdroy Gi. N}Eaﬂmzmide] BrHartwig,
propylimdazole rin n a further aspect o
Curyeny 6lg: |6’P\€mth5§’r7el i %8%}%,8&@%&%@322 %fmi%ﬂ?%ér%?ﬁ -303; P.R.
oy .
Rt L e T e

7549herein: Rl |s sel ected from hydrogen, chI oro, brono,
met hyl and fJ uoronethyl; R2 and R3 are independently

hydrogen orRYl uoro,Q4 is -C(O)R5 R5Q s ( C)alkyl
substi tut ed NR®RA) ; R6 and R7 tog xt he
ni trogen Khey areNa tached fgfm 1 dazol e,

met hyl i m dazoFe/ 2, X N dazol e,

2, 5-di met hygY i dazol e, et hyl i azol e or
propylimdazole ring. In a further aspect of the

i nvention, thdH@ is provided a conpound of (HAL fornul a

| a) f
the %ﬁgﬂ)nﬁ%é%m gg%/lbt))e/e tgtf:: g%rgf Inlb@ﬁ%re [n tle two mo(]:]ecules (ﬁ)e ?%dogla)’

for whedén: RL is hydrogen; R2 and R3 are mdependently
hydrogen%r fluoro R4 is -CCORS5; RS is (I- Calkyl
substltute R7) R6 and R7 toget her with the

nitrogen ey ane attached foRf an i mglazol e,
met hyl i mi azole 2 4- d| thyIOmoIe s
2, 5-di rrethyllmdazole Yid4 ‘

propyalmdazaole ring.
N:N
N / R’

c) by reaction of a pyridyl-phenyl carbamate derivative (III) with an appropriately

substituted oxirane to form an oxazolidinone ring;

0 N=N
1
(@) R
R’ N=
R?

()
variations on this process in which the carbamate is replaced by an isocyanate or by an amine

or/and in which the oxirane is replaced by an equivalent reagent X-CH,CH(O-optionally
protected)CHa-triazoleR; where X is a displaceable group are also well known in the art,

for example,



In a further aspect of the invention, there is
provi ded a conpound of the formula (la) as
wheoosiindoef or e defi ned, or a pharmaceuti cal | y- aeCEpBa®5©02051
salt or pro-drug thereof, wherein: Rl is selected from
hydr ogen, chloro, brono, nethyl and fluoronethyl; R2
and R3 are independent |y, hydnogen or fluoro; R4 is
-C(ORD5; and R5 i s HETYI. [l further aspect of the
i nvention, there isB%;ﬁ%Fﬁgdgia%onpound @’ the fornul a
|a) as Rgreinbefore defined, or G
Ilﬁé-acc%ptabftrﬁﬁﬂt 0
. s \§eP&EFEd f P8 hydRogem='chl pT0,
ap | uoronethyl; R2 and R3 are irdependently
hydrogen 'or fluoro; and R4 is selected from-C(H) =N-OR
(@) 8, foRRaS)IcOROByaBALt0RIOR 2bmDo&IBof fBﬁhﬁlth)&r
conmpounds of the present invention include each
i ndi vi dual conpound describgd N0 the Exanples, each of
whi ch provides an i ndeperfdaeit pect of the invention.
I n anot her aspect of the inwention, there is provided
any two or nore of the Exanph§i.Process section: In a
further aspect the present i ntion provides a
5 Whé}E 8CRSSeplAbeaBlcCRBE et 3 sEANRURMFH R blonMENGbAAe,OF @
pharmaceut i cal |l y-acceptabl e salt or an in-vivo
triflopohnodthydatiforylsycandt hereof . It will be appreci ated

that during certain of the follow ng processes certain
substituents ne requif) protection to prevent their

undesired reacti ghm\The/ski | | gd¢hem st wil|

appreci ate whet @ pot écti @n \s r.equired, and how

such protecting groups y N ih place, and |ater
'Yi§ﬁﬂ9%?d' For exXnpl es of protecting groups see one of

the many general texts on the subject, for exanple,
withPreglatiog agentGr sool s acid ChigadescorSyntnnebsarsides; forTéraoyds: a

Green (publisher: John Wlgys,& Sons). Protecting

groups may be re ed byz2angci coRyeni met hod as
described in mh&?tf}eﬁature—ﬂﬁ k t Bre skill ed
chemi st as apprompate for the Renp of the
protecting

R Q

0\ )\O N=N,
+:§:d&;§:>—wvi\/¢¢>—w
R3

R3 e}
o]
7\ NJ\ 5
R5 NT %N/\l
R® R!

10 e) for R* as —COR’, from an alpha halo ketone derivative by reaction with a nucleophile,

to give a compound of formula (Ia), followed by reaction with a compound of formula (II),

for example:



group in question, such nmethods being chosen so as to

ef fect renoval of the protecting group with m ni num
walr@satdeance of groups el sewhere in the nol ecuP€r/GBhaws/002051

if reactants include, for @ékanple, groups such as

am no, carboxy or hydroxy it may be desirable to

protect the group in sonme of t reacti ong neptioned
o, heyern. A §&?¥hbleo rofedtin gﬁ%up for_ﬁﬁya%ﬁg§}ggr
>*aK£§§%nﬁho‘@TﬁUp is/ for_ xgﬁpréT’an aqylgr ong/ for
exhnpl e an al ka®byT gr8up such?3€"%Betyl, an
al koxycar bonyl group, for exanple

nmet hoxycar bonyl ,

et hoxycar bonyl or -butoxycarbonyl”group, ana\
aryl met hoxycar bonyl group, for-exanpbe o n=N
: or @an ar grivup,” dx dqplg—=
tectlj on conditions fer the above

essari |y vary with the choice of
: for/ €xanpl e, an acyl group
such as an al Kanoyl or bonyl group or an
alueys. : \ghieddpiorl yuittedi@mmeed for exanpl e, by hydrolysis

with a suitable hase such.as .an al kal i . . e

b Rrdtorh A R e SRR o scBip o TRH B sgiogeeifictty n the
reactioh S¥ifietht ¥PhY hatd I@eotle, BllowRd by ahiepfotévtion Btepakereafidepfoy bxample:

group may be renoved, for exanple, by treatnent wth a

suitabl e acid asgfiggdrochl oric, sul furic og—phosphoric

acid or trifluor Pt | [

Liret h@xyca C ;
;}Ww&g_’be o@o T@{jg})l_,—)by
over a Catt al yS aal u

e
as pall m on-

treatment with a\Ldwis acid for exanpl\

tris(trifluoroacétate). A suitable alternative

protecting group for a primary an1£®mgroup is, for

exanpl e, a phthal oyl group which y be renoved by

treatment with an al kyla i oR,_exanpl e

di net hyl anmi nopr opyl am [f&),.0 ' hydrazi ne. A

sui tabl e protecting gr for a hydroxy group is, for

exanpl e, an acyl group, for exanple an al kanoyl group

such as acetyl x anjcaroyl grpup, for exanple benzoyl,

or an ary| net Poupy=yf or | exanpl e benzyl . The

deprotecti condi tY %der t he above protectinggroups

will necessarifly vary with {he choice of protecting

group. Thus, for exanple, an acyl group such as an

al kanoyl or an aroyl g mayobe renoved, for

exanpl e, by, hedr ofysi s a/ﬁyitable base such as an

al kal i ROXi/d d aiole”LNthiun1or sodi um

- N —_—
hydrOX|deL§< . N\fA\w




Alternatively an aryl nethyl group such as a benzyl

group may be renoved, for exanple, by hydrogenation
wo@s/1se0eat al yst such as pal | adi um on- car bon. BCT/GB2005/002051

suitabl e protecting group 26r a carboxy group is, for

exanpl e, an esterifying group, for exanple a nethyl or

n vl g y Az . by
Dy e SRR YAidulmor 8F LSRG el 1 4R R o,
for exanple a rbutyl grpup which may be renmoved, for
exanpl e nt th an acid, for exanple an
) ' NIl uoroacetic acid, or for
exampl e ®m ou ichy ngy be renoved, for
exanpl e, by hydtogenatio 0 rCat al yst such as
pal | adi um on-carbon. Resins may al so be used as a
protecting group. |Tha.qrotecting groups may be renoved
at any convenient  stage in the synthesis using
conventi onal gﬁh i ques_ well known in the chem ca
art. of thejf nvention, or a

pharogc le salt or an in vivo
hydrel ys reof, Muy be prepared by any
process g be appl Blelto,the preparation of

chem cal l y-rel ated conpounds. Su@h processes, when

g) us eﬂ)rtRG aRhfy Bﬁfn?e By ¢OHTHON BF’arPild&lﬂ%e'o? ¥efahe th 1R4drckyl amine or a O-
harmaceut | cal | y-acceptabl e salt or an in vivo

ﬂkﬁ@&dd@ﬂsublmnesnbnvmhesﬁukxmmpb provided as a further
feature of the invention angzare illustrated by the
follow ng representative ex ~ules cessary starting
mat eri al s may bexgbt A4 :d by /S dar procedures of
organi c chem str S vangeq, Organic
Chenistry (WI ey |ntNersci ence); Je th or
Houben- Wyl , Met hoden der QRYani schen Hhe
preparation~of such starting terlals |s descri bed
wi thin the acconpanyi ng non-1imi Exanpl es.
Al ternatively, necessary startlné ngterials are
obt ai nabl e by anal ogous procgddres to those
illustrated mhlch are MAthIH t he ordionary skill of an
or gani c chenléiON nfy 3 arn\t he [ir eparation of

i ' ted coppounds

(whi ch may be adépted ces st ng
materials) may al so be foung¥in the ce Nnéﬁkt nt
Application Publications, the contents of the rel evant

h) PT OFR T a3 L0 NSy Rhciivi ¢t FirRiyhelcghyo ddtatiPo(al with Grignard
Reagents (eg R’MgBr) or similar metal alkyl reagents, followed by hydrolysis;




herein by reference; for exanple WO 94/13649; WO
98/54161; WD 99/ 64416; WD 99/64417; WD 00/21960; WO
w@1200802027 WO 01/94342; WO 03/ 022824, JP200333BCH&B2a0v4/002051
WD 03/006440. In particul aréwe refer to our PCT patent
appl i cati ons WD 99/ 64417 andWD 00/ 21960 wherein

det ed |
B g R P TRl G2 SR R P TREAE e SObmmula (V)
whe@élﬁ M &ta caidxybee ddilvativoants¥ ighaloafdtptved hy réacfion wathiagrompound of
contai ned and referenced within the above references,
formarle (B érrpramplaig Exanpl es therein and al so the
Exanpl es herein, to obtain necessary starting
mat eri al g@mmawetm'pﬂf’wduct s. Thus, the present i nv%ntl on

oal sp—Rrovides that ®he ound<) 5" e i nvent | nd\
}rhj}eetl cat¥- acc 8al ts—and in vivo
etohydrnst/’ysabl e este f, Caﬁ)”Efém’b'Fepﬁi"edCM a
process (a) to ( @rein each variable is as

defined in FormulaY 1) unless otherw se stated); and

thereafter if necessary: i) renoving pAod eOh NG, =

groups; ii) fornkag a preydrug (for eXanp K N
: 'g%j](\)riii)formnga R

[ wherein said

‘ F—&QCCE I
SR8, N2 = WoTws(mherelnthe
var i abI es are aSR3def| ned ss ot herw se
st atveddg.:r&N by nodifying a substituent in, or

I ntroduci ng a substituent into another conmpound of the
i nvention by using standard chem stry (see for

) eX 3iPfoBma iR PN BE Bikblea g e aGuitably finfidhalised llmermedlate in which
Tr ansformations (Perganon), Katritzky, Meth-Co

Re@slyldylhd‘reneklam@$y§tenalsw§ma@5(§pr@p@)j9r W@@a%@]ﬁm’c@@ay the scheme:
into a fluoro group; into an acyI OXY QI OUpeavihfoup Y =e.g.
i nstance an acetoxy group; an ami no gr oupmesgatetosylate etc)

heteroc? Iyl @roup |inlggd through ni t r Byen ( tlonally
bg u 0 @ carhon otper thanga\ @
J A2 Z LaWi ng ni troged riweg abed) ,

| nst an(:le3 an optl onal |y substituted inigazol e- 1- yI

group; such conversions of the hydrloxy \Ns 5
ase

Mitsunobu reaction
(Leaving group =

y . (@] =N
e.g. phosphine oxide 7\ N N
generated in situ) RY \= \/K/;\i \)‘R1
R3
R Q
0O )\ 1
7\ N0 NN R
N R
R? both same 5
Heat @
\\ //
:r']/ R’
Y = alkyl or aryl 2
Z = alkyl, aryl or halo R Q .N R
_ A/ N)LO I\{N J/
R5 N= \)\/
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group taking place directly (for instance by acyl ation

or M tsunobu reaction) or through the internedi acy of
wee@soteoepr e derivatives (for instance a mesyl BCEGBR00&/002051

azide); an acyl oxy group nm&y be converted into a

hydroxy group or into the groups that nmay be obtai ned

If Lﬁ’?r%ﬁ]ﬂ’i)‘/’g(i‘gx% ]Vl%rtﬁ% 5%#16%(0; zpcge cl)%llpr %}a %)Ya le H? E«%Ilégg%ﬁﬂgomethyl
oxaﬂﬂ%’fﬂm@?Wltﬁ%&rﬁﬂM%ﬂl&}@@s ﬁﬁn@CbY@ earalybis G eggpaqmnusam;as}mhc solution
group; a thioalkyl group het er ocycl roup lin
at amht(e@g‘@mmramrgggxglvg ﬁygsrtgl*tyqi léﬁ%g&zm&?%\géfg (Bgs Visgaklrgi Green,
f d
A e T S G Nl v

in pal I adi um [ 0] cerfiirig. T“Q;‘f,,, exanpl e chl ori de,
brom de, i odide, tr| Fi°lor onet hyl sul f onyl oxy,

o Lr merday| s_tCEnny , R REYS 1y, o O%_ci d

r u W one part of a conpouny

R | | N§—4gr o , such that the pyrRdyN &
replhalges t he phenyl =anR'pyri dyl - X bonds such
met_ hods are now S.P.

D St HEAERE %P%%V@Xﬁow Oeswrtfiﬁgl'ﬁ@ﬁf@??té}ﬁ% S{fonylhydrazones
(Sa@@wﬁma&mtﬁ@é iNobull &I HIRIK s B Bulll €88m. S53730359, 3986 179-183;
, Angew Chem Int. Ed Eng., 1986, 25, 509-52

Sakhi, Kvnijkaam;al sanematosDaieki K obonie Fakere K onda goigostgpHido, Roboko Ep

Baranano, G Mann, and J.F. Hartw g,
103%%6#:—?«@6%%’{;&01% 1997, 1, 287-305; S.P. Stanforth,
Tet rahedron, 54 19989I 263-303; P.R Parry, C. Wng,

A.S. Batsanov, MR ce; and B. Tarbit, J. Ogqg.
Chem, ,2002, 67, 7%41- '5 7543; (II) (Ha)RZt he | eavi ng
o drou y e t he NyERe(ARor Y f er t

edul cand (Ha)y7 fOr exa / clion
Rr% of Wwa/py yI ! carbamate deRi vatT V&s I )Wﬁa%\w

appropmlately substltuted oxirane to form an

oxazol idinone ring; (JI11)
m) for R’ as 4-halo, compoun formula (I) may also be made by reacting azidomethyl

S of
oxazolidinones with halovinylsulfonyl chlorides at a temperature between 0 °C and 100 °C,
either without solvent or in an inert diluent such as chloroform or dioxan.

V4
Halogen S
~cl Rr%

(0]
y (/ \> 2:> / D N=N
R® \&/N\)\halogen

The removal of any protecting groups, the formation of a pharmaceutically-acceptable
salt and/or the formation of an in-vivo hydrolysable ester or amide are within the skill of an
ordinary organic chemist using standard techniques. Furthermore, details on the these steps,
for example the preparation of in-vivo hydrolysable ester prodrugs has been provided, for
example, in the section above on such esters.

When an optically active form of a compound of the invention is required, it may be
obtained by carrying out one of the above procedures using an optically active starting
material (formed, for example, by asymmetric induction of a suitable reaction step), or by

resolution of a racemic form of the compound or intermediate using a standard procedure, or
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5 variations on this process in which the carbamate is

replaced by an isocyanate or by an amne or/and in
wokioshidoke oxirane is replaced by an equi val enPCT/6B@51002051

X-CH2CH( O opti onal | y proteésed) CH2-triazol eRl where X

is a displaceable group are also well known in the

o B S oy S BT s
may 8] ROGBAI SorStHO pephia€ibh of oftitally astivddodipodiads hidied idermediates.

i odide, trifluoronethylsulfonyloxy, and Y is halo or . .
wi tSimiayy,atheng mgerRsdiserrief agompornd ol e ipfegtigp 1s required, it may

L.nreb am des. .f R . ]

be abfsefkey AR EEom LAE AL RS el MR e Fhyi HhyBofterasa
starfifa@ihicEal b byiradohitich eOp Riikiere 6fthgrepdoisomenpointetneiliates using a

formul a (Ha), foll owed by reaction with a conpound of
Staﬂﬂ@ﬂd_mlip%ldl(ﬂel), for exanmple:Nu = e.g. : N 1inked

optA on ' I Al t-na: j

R T
madeegt@8pgab theoproyesias debaitedan WO 03022824.he al pha hal o

O s e §S Tl EEPASERSE LI e 165 e o
confPoffRAf el (15 ;ng;efgin KAPP(ESimA) (19byRAredSbrdkhination of a

XI'me, by reacti an al dehyde or Ketone with
solutipd od el coampionad of faamGhl (Kip) asieg bronine ggnerataidhia situ from a bromate, a

derivative;, for ex le:3h) .for R4 as .= .
brofgdecil o 261 GrRpisT By PR, ok ipepikoly ) 8 e R elected from
hydf8deANH sheReaRRB] rﬁetﬁgg c Ryl ofluckbiethgl, difticadbmathil |

~ reagents; fol | owed by hydrolysis;i) for R4 as -COR 5,
triflogroateidyil and obi[dr4@apyllsHy| - 2- car boxyl at e derivative of
formula (1V) wherein X is a carboxylate derivative and

Y is halo, followed by reaction with a conpound of

formul a (IRJz), for %(arrpl e: j) by formation ofpthe

triazole ri fromja suitably functionaklsed

I nt er medj at rop the R4-pyridyl - [

systemi$s a dy\f of medn=for exanpl e II r at NEFN
k) k\)Té\\/}N}c\)la di tion vigsthe azide U\)\

by the schg
acetyl enet for exanpl e cting azi donet hyl Rp
oxazol i dinones with term nal al kynes using Cu(l)
catalysis in e.g. @gdeous al coholic sol uti ofdb

Tt will be appreciated that producing bromine in the reaction medium, for example by

the reaction between a bromate, a bromide and acid, according to the reaction:

BrO;- + 6H" + 5Br- — 3Br; + 3H0

is a convenient way to circumvent problems associated with degradation of bromine solutions
with time.

Conveniently, the acid and bromide may be provided together by use of hydrobromic
acid. Suitably the bromide is added as a solution in water, for example an aqueous solution of
hydrobromic acid, such as a 48% w/w aqueous hydrobromic acid solution. Any convenient
concentration of such a solution may be used.

Conveniently the bromate is an alkali metal bromate, such as potassium bromate or

sodium bromate. Suitably the bromate is added as a solution in water.
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at anbient tenperatures to give 4-substituted
1,2,3-triazoles (V.V. Rostovtsev, L.G Geen, V.V
wae-emsniecoand K. B. Sharpl ess, Angew. Chem | nt. BdI/GB2005/002051
2002, 41, 2596-2599): e.g. 2€uSO4.5H20 , 0.1-3 nol e%
sodiun1ascorbate 0.5-15 nol e% (t-BuOH or Et OH) and/or

ﬁ%%@%&ﬁ%@%@%ﬁgg ng%b% ﬁ?g‘é&y@@ in any S ﬁl(llt?ble organic solvent. In

this %bhﬁtfef@tn Yl iy e gm0 disat &}ﬁakrgamc Kolretitamukt beibe anisdialb wkith; water and must
Kondo, Kiyosi; Bull. Chem Soc. Jpn., 59, 1986,
not mg;w@lgthesglkqweagﬁgﬁqi kazu; Tsunenoto, Daiei; Kobori,

agﬁ?éféqs%ﬁe&lﬂsg/&%ﬂ ?culfh e c0l %alog%%%&ngé%gﬁéﬁyo?e dissolved in
a mfx@lrméf gaid k)itabbe/orghisio sbi&en[tﬁdﬂ:hbty acetacicidygndmiatkonet hyl
D v EmiaRey.en dqsensc ot ioncpt pose. edcbles T Rt of the
coijlnYc?@f fo%ufa tl'l etﬁ% sOlLlisie bt br%HﬁFé R%94&. or of orm or

e re any protecting groups, the
fo r’]i‘mtreanmnfbeazvq@h é)t(lsmate ahd bednhide acvthepresbhes of actd is exgthermic.

Conté(tplﬁ(lelalfé.t%l g‘;\}e%&o ﬁq?%al?lﬂlg tg?( Ha\fgt??}? dr oLy ab% iercg gcﬁ- mstance in an ice-

battf @ﬁf%ﬁ&téﬁ%ﬁé@a’c LRRARIA tdBF B R0t @ééﬂtﬁ@ fdrah&yield or quality of the
details on the these steps, for exanple the

prothcepmdacacb Gooferientlyi amesml ¢puthinsagihe reastien npxtyE i g‘golﬁésn an ice-

rovi ded, for n the secti
baﬂsmc o i et af g peBap e proger 4P Apg PO e the addiion
ﬁﬂagund of the invention is required, it may be
tained by carrying out one of the above procedures
usiSgtahly sc‘bqght walak yxcestes vé bmnaatc ardbromtide argusgd wragaparison to the

uction of a suitable
qua?@é(% @E)ﬁ g?(}/rﬂn&?a}r@g)gl 8f%on of a racemic form of
t herg0aRAMAdRion lof HRY HFBAERIBIUEDh IgnEt ceitiasld @bﬁlvemently, it is added at
procedure, orby chromatographi c separation of

a rathi sush ¢hae thestomperstufavhBihe peastion iscnaintaingdnbetiveen &@ Angd 3R1ésduring the

so be useful for the preparation of optically
addglf’ﬂ‘%lé’r% #Bounds and/ or i nternedi at es.

The reaction mixture may be stirred, for example at about ambient temperature, until
the reaction is complete. Typically, the reaction may take 3-4 hours to complete, including
the time required for addition of bromate.

After the reaction is complete, it is desirable to remove any excess bromine generated
before isolation of the product. Conveniently this may be achieved by addition of a solution
of metabisulfite, for example a solution of sodium metabisulfite in water. Sufficient
metabisulfite is added to react with any residual bromine.

The product may be isolated by any convenient means, for example by filtration from
the reaction mixture, or by dissolution into another organic solvent and appropriate washing
and evaporation. If the product solidifies from the reaction mixture, it may be convenient to
re-dissolve it (for example by heating the solution, for example to about 80-85 °C) and allow
crystallisation in a controlled manner.

According to a further aspect of the invention, there is provided a process for forming

a compound of the formula (Ilc) from a compound of the formula (IIb) as hereinbefore
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Simlarly, when a pure regioisonmer of a conpound of
the invention is required, it may be obtai ned by
weansyigeg out one of the above procedures usi NBCEGBR00S/002051
regi oi somer as a starting stterial, or by resolution
of a mxture of the regioisoners or internedi ates
usi ng..a standard.pro I r
defippd Pohaestn EG R BB of SYTRAMAE s cdmfun o huta (T
with @y alRgli e besiene,dind yti@btdigicpeicesses described in WO
03/022824. Conpounds of the formula (11) wherein X = .
B Adcording to § IT@FT ARGCHSS taReHKBnitStS FERTASECLA Profiess for forming
: L] . - ! .
= ooyl B¢ i oI U i cHirpb AR e Fol GBS hEEfnbetore
deﬁhb%&hidttﬁbmsbmmpﬂiﬁﬁg:generaterd in situ froma bronate,
a bromde and an_acid (wherelp R2 R3 are
5) FoRRBER @50 ioRIOB RiSOmRIUR of WaBlediPh # FOHHIAS i md 2
suitgl?%: l‘ag%@%}cnet‘ﬁeﬂf’witﬁghﬁ%us hGARBRIFRE A¥id; afd uor omet hyl,
_ yl, trirtluoromethyl and -Si[(I-4C)al kyl ]
b) adjlitiofiloff e afdonj sdlution of andkappeatbmwnede.t hat produci ng

E)reo qu(])gxﬁingg% ne %gg%iegn i e;j {ng%}og%{}ggg gggal)vgg?b%a It)rrc])%ess for forming
a codioRind iof thel Brhkle (NOPESh AtontPotdd ofthe brmiul» BIb) a hbredtbefore
+ 3H20

O1is a convenient way to circunvent problens
defiasd saidgirecksscothpasing:adat i on of bromi ne sol utions with

tine. veni ent | t he aci '
o) brEeniad A BeRar s 1Bei5 O FamsBr G AP B RG vargy pd o
suithbie o?%a(ﬂm Sfvens wittldggdects hd@btdthic@oid; n water, for

exanpl e an aqueous sol ution of h){drobrorri ¢ acid, such
b) additienadon wiveous selptien plan dkalbmetl Bramptsandt i on.  Any

nveni-en g - .

o RN TETY h 0 AcE Ol b BBy ine

gL ?{Igdbcﬁllintggh gﬁﬁleptaim_eﬁcbﬂig%hweﬂmd ; retlmrT is;‘p_:dbtid@dm progess. for forming

ronmate i s added a s | .

a compeRI TR e gHBIANIC Lo GrGomIERuPd Phhe dama (Hds fevaigpefore

deﬂn@d,asg}/d %kés@@bﬁpﬂﬁggm c solvent. In

a) treatment of a solution of the compound of formula (IIb) in a mixture of water and a

suitable organic solvent with aqueous hydrobromic acid,;
b) addition of an aqueous solution of an alkali metal bromate;
¢) addition of a solution of sodium metabisulfite to react with any excess bromine;
d) isolation of the product compound of the formula (ILc).

According to a further aspect of the invention, there is provided a process for forming
a compound of the formula (IIc) from a compound of the formula (IIb) as hereinbefore
defined, said process comprising:
a) treatment of a solution of the compound of formula (IIb) in a mixture of water and a
suitable organic solvent with aqueous hydrobromic acid;
b) addition of an aqueous solution of an alkali metal bromate;
¢) addition of a solution of sodium metabisulfite to react with any excess bromine;
d) isolation of the product compound of the formula (Ilc) by heating the mixture resulting
from step c) until any solid has dissolved and then cooling the solution until the compound of

the formula (Ilc) crystallises.
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this context, suitable nmeans that the organic sol vent

must be be mscible with water and nust not react wth
w0 b@sotdeer reagents. A suitable solvent is acePCT/GBeI04/002051

The conpound of fornula (Ii3b) may be dissolved in a

m xture of said suitable organic solvent, such as

acetic acid, ter. ' .

Sonepuiap aghue o AEHTRART b iy BRGRppgund of e
inveR ARV AGhafmdcentiaallg-dckégnble bdlgdr iieive dlytiolysablefester thereof for use
~ bromate is added. The reaction between bromate and
ina g:oecﬂmdorpf treatrpdmé op thedwintaa o5 rnidl §ody b Jstangr ni c.

venient]y, i ' j
oGO ARSI G PRI RS 3PoTd Yitod

prodiRindt@nakibactéial effeerihiacudrarbloctsdenanaly @ichss moin, in need of such
essential for the yield. or quality of the .eroduct
treatspepirkioh compriseh pemiIsterng, ool anigak 3 ¢ffsel ve Arount of a compound
o . iy . - . ho
or S P4 S ARSI il
theréoff i Ng the addition of bromate. Suitably slight nolar

excesses of byomate_.and brom de_.are used i '
Co AantRagAR AiS) PO SR SOTRIOEIN A Ble TRURPLOr By Eedonty-
acce}%lé éahtl? oPn-RA96 hf/ﬂl%[ys%le_teg‘t%r DERIRLEr SRl ddlal BEditdmdi®land the use of
ritica Conveniently, it is added at a rate such

a cottymind bétheémypatian of thegiresehisinvendion; oira pharmasentistifeacceptable salt,

_bet 0 and 300C duri he additj ) :
o B PR oA e e U A L BTt e i e
prod@RAuh 0P AP hGVacleBANETRE i £wathh bidodédgnifraB Glitlos an.

conplete. Typically, the reaction nay take_ 3-4 hours
t 0 Ioongsirde use 4 eranpannd 9f thednvenien, amin: vive hygolysahle esteror a

o s T A RSB Al s ot

in-Ref By Rolysadl@ést@n(hefeitidfer i tiliettioCriatiagite phimackhiticaheymposition
be achi eved by addition of a solution, of .

“a q@glpgm.’lcg of tﬂq}qlgygrﬁ@p”)eg@amg tbergp%c Lﬁch}ﬁi“&& Prgg]aylaqﬂc) .treatment of

N T

accordance with standard pharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical
composition which comprises a compound of the invention, an in-vivo hydrolysable ester or a
pharmaceutically-acceptable salt thereof, including a pharmaceutically-acceptable salt of an
in-vivo hydrolysable ester, and a pharmaceutically-acceptable diluent or carrier.

The compositions of the invention may be in a form suitable for oral use (for example
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration as eye-drops, for
administration by inhalation (for example as a finely divided powder or a liquid aerosol), for
administration by insufflation (for example as a finely divided powder) or for parenteral
administration (for example as a sterile aqueous or oily solution for intravenous,
subcutaneous, sub-lingual, intramuscular or intramuscular dosing or as a suppository for rectal

dosing).
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The product may be isolated by any conveni ent neans,

for exanple by filtration fromthe reaction m xture,
woroosgi@essol uti on i nto anot her organi ¢ sol veneCEHG®2005/002051

appropriate washi ng and evaporation. |If the product

solidifies fromthe reaction m xture, it may be

i. - di ssol ve, | i .
O A0 ol B FE IR D e SRR iR composicin
of tii§ WSeatidd 2a} hIes comtaid (EoMhitdughlcedormlagsn) ohbe co-didngnittored

_further aspect of the invention, there js provided a
(smfmaten@slslyf sRqueTsially (0 SepacHRiyd Wil QE Of MOTS KRATH g‘“@ﬁ ﬁg?"ted from
roma.co ' . .
ot AL Rl 5508 T Bl O B, sl gipoonss o
amiﬁk}ﬁ 1?<|:d_%ﬁiebbt ;inlﬁfbg@fchdr agti-dolpiverugents (fooexrathple( 4r ditifuwngahtréazole or
A . ; ,
amgpgtesimly These TSOBEBFAPRRTART eIt FOHPIE s epegtn or mipenm, o
bro%Heg\fﬁﬁdtﬁgr ?eﬁgco 238vdts. (9 oﬁﬂd@oﬁﬁﬂﬁ%@oﬁ”}na h&so be co-
orrrya(ale roma conmpound of the formula (lib) as
fornmglated ob ed-adwirdeéicd edth saiclicplabpeaswabibitypitcsianigg pagtein (BPI)
treatmept of a.solution of the c ound of fornul .
proguctaf) GAUEPHRR (N RIGGH QR VEATIVA SET sk OPgAYe decteria and
bact%flh Y& tanthd DntRRIARDLST aBUAE TURPEuRdA6T Ghis iaGchtidh meldilsd Bdco-
of an aqueous solution of an ‘alkali netal bromate.
formwleted o ngratdmirsténgd vithra wigaeio: fosfxarhple Vitaarin Bo Auch ase¥igamin B2,

s i.ded f i .
vitargpri § ete P12 g I A5 P o s RE BRR R Bavio e
forEih Rl PP 8- auRiflaticaadih §RIdbxpEaRSSs COXyhiltiong pajcularly COX-2

__treatment of a solution of the conmpound of formula
inhipftpts) in a mi xture of water and a suitable organic

sol.vent w t us, r ] ek : It 4 :

an s ate-Cof i BSARAPL SRRSO vl ooyl with an
antiBaEéridl @BertfwiaclsBladtiveonpadist gohi-positied baotesial fite to
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sai 4 apotheespectarfihid mivagtion, a compound of the invention is co-administered
with an antibacterial agent which is active against gram-positive bacteria.

In another aspect of the invention, a compound of the invention is co-administered
with an antibacterial agent which is active against gram-negative bacteria.

The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents. A pharmaceutical composition to be dosed intravenously may contain
advantageously (for example to enhance stability) a suitable bactericide, antioxidant or
reducing agent, or a suitable sequestering agent.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;

preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
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a) treatnment of a solution of the conpound of formnula
(l'ib) in a mxture of water and a suitable organic
wa@elozanto2v t h aqueous hydrobrom c acid; b) addPCT/oB2@E/002051
an aqueous solution of an &Bkali nmetal bromate; c)
addition of a solution of sodiumnetabisulfite to

react. W b ' : ' ' : )
o R TGRS nRY PG S50 G s
disirterhie] ardSBE §ibsedudnbebsofptRAldf @i adtifve inpredientivattiinde a

process for formng a conpound of the formula (gi e .
gastfoigastmakioaourie improvh ghefigrtaRility 40K{os RPREITHICE SR FHEFIGES, usIng

def.i ned, said pr LS{ind: ment of a
comiegfbt ho G el AETRRrEATES bRl Mop Ay BB TN M fure
of CualREitidnsifor ogaliuseblag berigtriforms of kanigelatin capapleascn svhich the
_hydrobrom c acid; b) additjon of an aquepus .sol uti.on .
activsfingedigniigimixpd wath aBiesrhelid fgbueafd ifrRamD(5 SalCR S, calcium
0 odi i i i . . .
phoafR SO e E0Ha bl AR R L, Ribe BERRSn iy mixed with
watdr@f 8l lofl st &9 pdayutiBlignigl pakeffing ostalive oilesul ting from
step c) until any soli ijy has .di.ssol.ved and the
(o

t heAasPun SusPEnsIons eeRaallicenmiin e 5HVE MEratiehin ﬁn‘?‘%’éiyvlagfed form
togetilel il dde End%@ Q&?gﬁcﬁﬂg hoerfs, kel Qb dfueRédsbexyRibethyleellulose,

I'nvention there i's provided a compound of the
methylwethiloseyhydvoxyprofdmethyeatiilosd, sgdinmedginat) polgenyl-pysrolidone, gum

trag%qg_n%/hir %121( gqrég irlgalg%? g]%lggrﬁﬁ)%éﬁ rvv Pr%;qeg%fg‘is fs%%%%s <):/i. }{iﬁ §¥ g&é{/d!aﬁéjation
prod%%%%ﬂh%ﬁ(ﬁéﬁle%xﬁdg Wie fatfyeridd r(ﬁ)r‘é&arhgl% fp@[}&ﬁ(@th@(len_e stearate), or
or

I'nvention there is provided a nmethod f _produci ng an
condamsatizacpredicts okdthlene oxidewithlongrhsstaiphatic alﬁpbolwgh@%@lple
n, .n,need of such tr j [ . :
heplgAR BRI CeaT B e RRaPE hrodtPl 58 e IBRE CRE with partial csters
deriSQIRERTEIP hcitligndd B&6l sichwuepolyoryethyleae sorbitol monooleate, or
pharmaceutical |l y-acceptable salt, or in-viv

condigndatinnpradnaes ef¢thylengyexide withterg ¢hayyinbghce \%g]aols, for example
oS SRR, Sk SL YRSy ) oide it i s
deridydifreyGaPhedestds hétinl sath, asfpotyongethglenasorbiolonommlsate, or
conggn%a‘gignepr%ﬁgctso ]:)f ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening
agents (such as sucrose, saccharine or aspartame).

Oily suspensions may be formulated by suspending the active ingredient ina
vegetable oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such
as liquid paraffin). The oily suspensions may also contain a thickening agent such as
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set out above, and
flavouring agents may be added to provide a palatable oral preparation. These compositions
may be preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension by

the addition of water generally contain the active ingredient together with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or
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a conpound of the invention of the present invention,

or a pharmaceutical |l y-acceptable salt, or in-vivo
whyasolepsnbl e ester thereof, in the manufact ureCDGB2005/002051

medi canment for use in the pg#oduction of an

anti bacterial effect in a warm bl ooded ani mal, such as

werliie kachB R SebSnghgeds FYRGHBTAE! v sl AYERY oA above.

AddGHaBEBHEMS @ﬁd}yasameu@m@l ﬂa\foalhhg ahé telofiring agdntiglimg atso be
pharmaceutical |l y-acceptable salt of an in-vivo
presnytfalrol ysabl e ester, (herel nafter in this section
re
VB Y PSP RO A BONe o
oﬂ-ﬁﬁ@ﬂbﬁ’é@ﬂm:oﬁé Tlicesilyphrise ﬁfaylbﬂmmgstablremhlu sliahgpstolinend or arachis oil,
in particular in treating. nfetlon i s.nor
or ammpbagh ilatich A B CHTRAAB A HALGD o8 aéﬁll&t‘lﬁmf %?}{‘?%aﬁ““able
e
R e
tragﬁ&h’ﬁth]&ﬁﬁbﬁllycedcuﬂﬂrgxﬂmphaudemm las sayareas decithin,cmpmstensior partial

f th
T ST A
conﬁ&%ﬁ%ﬁﬁ&?hf the @5&%@&?&‘[’ Efeg@ith Qhylefe oxldy kued as polyoxyethylene

ble ester, and a pharmaceutical | y-acceptabl e

sortdiah meomootpatec dlhei emulsmltﬁen@bmlp@ sontriprsyepteningellavorsng aadh
in.a formsuitable for oral use (for exanple as
presteg%‘ltlg?ggeqt%zenges hard or soft capsul es, aqueous or

O | ¥ rEpsSRRANTxBH Say DEEbSINANEd wiihspeeRhbize spameettsasatlycerol,
granul es, syrups or elixirs), for toplcal use (for

prowlmqglwccdssocbléﬁmpa@am PReTVCEDSe. B gnayASEATR dsmulﬁepgf
gfef?tr adm ni stration as

S QLS

pres§§Vealfl gfg"s}"’“?‘% gﬁ&%@ﬂ@?ﬁﬁl on" by inhal ation (for

exargy ;?il)aﬁﬁ?@uﬁteg ebmpdiitiothedapaissl e irothe dodm gfia sterile injectable

aer oso or amnlstratlonb insufflatio for .
aqUeNUSABIOEY AYSRENFIPRAIRICR A be dommliated Rocsyding o g%ﬂ(vléfh?fé’f:%ﬁ“fes using

t r

oneao(ij %(ﬂé 8f {ht% gﬁfb]p{fltc\f% d1§:?é?s§%€ru\2§ttlﬂ% E% i éa%@oﬁgb@lﬁﬂﬁ d¥ents, which
havs lbbeﬂ egitaled abote. adstecild mjecmbla prepaatisscmbya plsd bs arstpride injectable

as a suppository for rectal sin

to,t
SOLU R SHRPSIHOD {ThR PR toxic parpnfera ylasggpta(bA%g'lgwﬁ %%o&é)nit Ctg{ example a
it t I
o R0yt SRS g 69 £AE Sy
usedsi mul t aneousl y, sequentially or separately) with one

or re kno
ompositions or a nls%ellon ltay 1nha{a910n may be in the form of a conventional

pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently
arranged to dispense a metered quantity of active ingredient.

For further information on formulation the reader is referred to Chapter 25.2 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the

particular route of administration. For example, a formulation intended for oral
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other clinically useful antibacterial agents (for

exanpl e, b-lactans, macrolides, quinolones or
waniosagiogzosi des) and/ or ot her anti-infective BUGEGB2005/002051

(for exanple, an antifungalBStriazole or anphotericin).

These may include carbapenens, for exanple neropenem

or. i mpenem to oaden, t he, t herapeutic Y :
s EBiSRAR POP 3l P E et Ry O TS SE51 o9 i (a0 aotive
ageRlcoffpoatiEdryist &1 ¢brépridle and convenient amount of excipients which may vary
bactericidal/perneability-increasing protein_(BPl)

fronp rloeti Stte about@Bfpetsenplinpeichhphbihe értal cognombiony dosags wiit fprms will
agai nst, .aram ye I - ' i :

conf G PSP T DAy A DPE A, FES R htonmatin

on R@%ﬁe@dﬁm@(ﬁimﬁ@ﬁ B‘ilhtl Bsg@e Reghnesatleraaidat ierefdrred tohChapter 25.3 in
vita ' i

Voluine &t el R iC s R oHgY (RS Rt Editorial

Bm%@fg%%%%?é?ggs ()also be fornul ated or

( ered”w'th cycl ooxygenase (COX) inhibitors,
parA isgitdbiy pharadeuficalrdonipoition of this imwentasyie ohe efitablecfor oral
invention, a conpound of the.in tion is ) .
iSO 10 e AOSAERIOR (AR PASERLE & EI5t o8 GRS Jpich cpains between
1m§§ﬁd Y%eo%‘?@c% QIR MBiP ARehiife pRIGHBK Rtwden WORIRI 1g of 2

. spec e I nvention, a conmpoun .Of the_ I nventi on
conippund-Hspecinilpprefermwidtiha sabletor capsoteavhigh corfeins befweeh SPmg and

actiyve agai nst .gram negati Vv acteriha. In t her.
SO0G AR C<BIDAAL of YOl B GNP A o ORFIR Cdme:

| S BOmBERE Apeéial Sfarmhddutiodl cdffpbéia6h 6f thalina@eth isdtiedhitable for
_ is active against grampositive bacteria. In another . )
intrawmeus, subcutdneonnarantrimnscular iuipgsionn Bpr skamplé anripesiqrowhich contains

IS co-adm ni stered, w.th an ' | t ' .
b A By P B S ol o i
inv&@igRosi tions of the invention nmay be obtained by

conventional procedures using conventiona

phaFasshqutientaady wreivpifonexpmple e dagly suiFrvieRousy gibgptaneous or

. .. Thus, . C 0S¢ i i f : Al
R B OG5 bl O e
comipRM b Andhisterdt BRSS tiaks pe dagelt mothér embodiment a daily dose of 5

el IR CAchFRRPREO L INP 1T B IOB S BEL F5e i g Emos
sub%ﬁtggéduis %}{a iftrafittisb AR Gosk ?x%tyed'ei éﬁ/éileoy RABAdsOfladiMs ifffection.
Alternatively the intravenous dose may be given by continuous infusion over a period of time.
Alternatively each patient may receive a daily oral dose which may be approximately
equivalent to the daily parenteral dose, the composition being administered 1 to 4 times per
day.

In the above other, pharmaceutical composition, process, method, use and medicament
manufacture features, the alternative and preferred embodiments of the compounds of the

invention described herein also apply.

Antibacterial Activity :

The pharmaceutically-acceptable compounds of the present invention are useful
antibacterial agents having a good spectrum of activity in vitro against standard

Gram-positive organisms, which are used to screen for activity against pathogenic bacteria.
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reduci ng agent, or a suitable sequestering agent.
Sui tabl e pharnmaceutically acceptabl e excipients for a
wo awbsat60enr nul ati on include, for exanple, inerPCT/GB2005/002051
di l uents such as | actose, s$6dium carbonate, cal cium
phosphate or cal ci um carbonate, granulating and _
Notgyghe BRirGHEsa e e Rt ol oA b e iy TR fow activiey
agaifSi@Rtet o 6T pASUNTERBDE Sint M thiedliRfedistaht S@dinCoft8. hutey and coagulase
talc;, preservative agents such as ethyl or propyl

negafivieysthpbxipbesrzcagaheranith basmaphilpsians moragelamstendnss cldiengibacterial

i d. Tabl f '
o 0L PR o PR e, 5k et sy

subsegy@atibaRRsRANFIrbties oftthe caapoues ofihrednvention maytalso be
the gastrointestinal tract, or {o i*r’rrpférove th%ir 5y
demonsiiited and asprssest inayipe B envventiqngl estsnior exaqaple by orafgnd/or
. ..convent i C [ : ;
L L
f or nTed folliatvihggekltsi were apmiredoni astatiacchint Vitro st syséem. The activity
ingredient is n inert soli

i desgihp 1, o Qi B SRPBBhA B oBRr e B ) Bolpmindd by the
kaol in, . of t latin. ' i-ch.
sgar el P B iR =1 SRS oy St JPishlIF sompounds are

actifS i8R 0101 tol25@Wgmpar af fin, or olive oil. Agueous
suspensi ons generally contain the active ingredient in
f i neSyppvstetedeicaesed agegdnarsing drhinocidumrof B €FU/spot and an
suspendi ng agents, such as sodi um . i
incutatibo eppet dtyiecd 370C dee24 Ipirhy sterdard testeonditions for the expression of

ydr.oxypr opyl net hyl cel | ul ose, sodi um al gi nat e,
Indgéﬁb@?%%ﬁgg%rrolidpne, gum tragacanth and gum acaci a;
di S p§f§ithchcef aniBintdrbccBUR e SesidiCoh Afir b@sHléhemedvith 5%

condensati on products of an al kylene oxide with fatty

def@deihasd hbge bRwaa BopdlinfdORIRIepc had aaireibatom temperature of
condensati on products of ethylene oxide with | aong

37°€tinian atthosphereiof 5% easbes dioxidg rf0fe‘§(8a}l*ﬁﬂr%' blood 1s required for the growth
hept adecaet hyl eneoxycet. ' t: g

o SR T PG A b SO SRGRI A AR Mt

HinkéH brpti2 hbteradtfle BwiiB kel ariIGADS Srved yaudiedllyloe 04 hours at 37°C,
sor bi tol nonool eate, or condensati on products of

andewitly ireinmooimef\Wixi &’ CHdGvadhai n al i phatic al cohol's, for
le h t hyl : _
or oottt UGG HRCRERIHERSRIATSE 8lealtr GERARBSE AExqumple 1

fromfatty acids and a hexitol such as pol yoxyet hyl ene
sorbi tol nonool eate, or

Organism MIC (ug/ml
Staphylococcus aureus: MSQS 0.25
MRQR 0.25
Streptococcus pneumoniae 0.13
Haemophilus influenzae 2
Moraxella catarrhalis 0.5
Linezolid Resistant Streptococcus pneumoniae 0.5

MSQS = methicillin sensitive and quinolone sensitive

MRQR = methicillin resistant and quinolone resistant
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15

condensati on products of ethylene oxide with partia
esters derived fromfatty acids and hexitol

warivgdrdodes, for exanpl e pol yet hyl ene sor bi t anPCT/GB2005/002051
nonool eate. The aqueous suspensi ons may al so contain
one or nore preservatives (such as ethyl or propyl

- hydr oxybenzoate cantj uch as as

adhbip it oA orgting Siidese R Rep gy Bptetat S8 ot of
oxazcﬁ%ﬁﬁhﬂgmﬁg§{&:§ fdr Y ERP RSWOUSY/OBX75 § ahe RafmpbendeIof this invention

aspartane suspensi ons may be Tornul ated by

genemallg }hemjﬁomgr idvelsaxf MA(@ A ighileitiion thani thosg exbipeted by @n@ﬂqstltuted and other
as .arachi s oi liv or coconut
Slmp]% SP§SU6’1"‘°?1 RYQCARF ﬁ‘é‘?‘g?unéilo1 §8‘(¥H i, ee‘stgl&% gJar affin).

Referehee O/ TY SUSKPRReQNS Mmay aI so contain a thickenl MAO-A Ki (uM)
agent suchlas beeswax, hard paraffin or cetyl alcohol

Ref FRwBleni ng agents such, as th se set out above, pHd2
flavouri ng|ay uz Ri de a pal ptable
oral prepanatioff. Thes yrQsi fions y be preperved

by the addi h as ascofbic
acid. Dispersible nomdprq and granules suitablel for

Ref Bxaeqpde 2t i or S|on by the add|®on

of water gg hgqgredlent
t oget her wi ,

suspendi ng H tives.
Sui t abl e dlsper5|ng orwetting agents and suspendi ng

Rﬁfg&%ﬁ§ﬂ§3are exenpllfled byr those @l ready menti onge.3
above. Addi S swegf ening
flavouring I',\'s be present.
The phar mad Wit Nig¥enti op may
also be injthe formof oil-in-water enul sions. [he

xaplEY phase [may be a veget alr e 0|I Q such as olive>8il

or arachis |oil, : _fjor exanple
liquid parcffl/ (M X %“§ qi . Stitable

enmul si fyi ng 'pger

cia or gum

naturall y-qc ring gurrB such as gum a
t ragacant h.l naturally-eeccurring—phRosphatides—suth—as

Exaplgd bean, Ieci%h'n an_es rQpartial estergo
derived frg t& '“%%Oanhy I des| (for

exanpl e sorlbi t an nonoyleat e

Wéar/ on pfoducts
of the saiq partial esters with ethyl €ne oxi de $uch as

potyoxyettytene sorbitan nonool eat e. The enul Si ons nmay
al so contain sweetening, flavouring and '
The activity of the compounds of the invention against MAO-A was tested using a

standard in-vitro assay based on human liver enzyme expressed in yeast as described in Biochem.
Biophys. Res. Commun. 1991, 181, 1084-1088. Compounds of the invention typically give Ki
values of >5 pM when measured in such an assay as above. Example 1 showed a Ki value of
>5uM and Example 2 showed a Ki value of 15uM.

It will be appreciated that, as described in our patent application WO 03/072575,
compounds with 4-alkyl triazoles generally demonstrate lower MAO-A inhibition than the
analogous unsubstituted triazole compounds.

Certain intermediates and/or Reference Examples described hereinafter are within the
scope of the invention and may also possess useful activity, and are provided as a further feature

of the invention. Particular Reference Examples are Reference Examples 1, 2 and 3.
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preservative agents. Syrups and elixirs may be
formul ated with sweetening agents such as gl ycerol,

wee@syi@ere gl ycol, sorbitol, aspartanme or sucrPSEGBa0NE/002051
may al so contain a demul ced8, preservative, flavouring
and/ or col ouring agent. The pharmaceutica

conpositians. ma sOo be.in e.far . er 1 . .
| njOEBYsIECY 58 Pl LRt ES (o R gl in which
unlekQ6iREREEsa@gcor di ng to known procedures using one or

_nore of the appropriate dispersing or wetting agents
(i) andvapesgtiandivege eajaiad gut RIHIOEHY REARSTHIOSINYBRNQ PKlwork-up procedures
abov.e erile inkeciabl e ion may al so be a
wergpgicg g fjeEcvadiel SLEFER Bl GPRLAKCAT TR
(i) NORpLAXbAs Waletatridalut it anlsient talberathict, ubattis typicatly wetite range
for exanple a solution in 1,3-butanediol. Solu iIth
18-2636 and iwithontevelusiors ofraituniess ogheryyise statsds PT e%?efge gilled person

. R L.stration by inhalation
‘mnﬂ§§&%3%?%R§ﬁ%&¥%?%?%%hgﬁggﬁggﬁ%ional pressuri sed
(i) aercoRmin eromaperhphy wis spahiogurifie caropounds, aitperbly thetflash procedure

TR SRR T T
gel ﬁf;-g 8 ﬁédi%%ﬁ cb! ﬁlc‘g!e &359) 18t € ¥ eHr QCHRO Bific kel (e.g.: Waters YMC-

rocar bons mhy ed and the aerosol device is
ODS oy, ehvl Bntding aGilaoy2th Plotfdins pulese othemeise stettdguant i ty

. of active ingredient..For _further infar I QN . .

v} orisifsae &Hvegﬁgr }l@gﬁ%t}oni c§11¥ g]?CL?IF élalc P%Ceﬁﬁﬁ‘ng& @F rr%g(.lrgu?nattamable ;
(v) Vol tHiBrrindt oEAENAGREGIEofVRE ireitdn W Behérally Céisfirmed by NMR
Hansch; Chairman of Editorial Board), Perganon Press )
and 19:86 speThrel tephnignes dprodut ognetin GeseBrICGSPEqiER Wers 28Rl defermined

) i ne. or . i ni er i
in iy i H3, o Fl B ) o RS SRS G b0 48057560 v
cheti @b arRdepdrediaphits péranillicid@vidiel @ doimegtmethi sitane as an

For exanple, a formulation intended for

inteonah banddrd i(§ seada)ios relativerfosalveninPeak wuliplisitiey areshownthus: s, singlet;
o AR, 1R S 2 B S A Bt s
tripRk, ﬁ,%ﬁﬁg@&tﬁ, WOhE 48 ¥pathio¥cdpy easgleefotméd tgingh Mitroddiss Quattro
Miq?r: irn::ai? épenéoxwﬂe? I(qftor ]%]CSP)t :n% atnozgxgillencf.: (1)1 OOI%/IIStDI i%gfrurggr?ta(%oer APCI); optical
rotations were determined at 589nm at 20°C using a Perkin Elmer Polarimeter 341;

(vi)  each intermediate was purified to the standard required for the subsequent stage and
was characterised in sufficient detail to confirm that the assigned structure was correct; purity
was assessed by HPLC, LC-MS, TLC, or NMR and identity was determined by mass
spectroscopy and/or NMR spectroscopy as appropriate;

(vii)  in which the following abbreviations may be used :-

DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; TLC is thin layer
chromatography; HPLC is high pressure liquid chromatography; NMP is N-
methylpyrrolidone; DMSO is dimethylsulfoxide; CDCls is deuterated chloroform; MS is
mass spectroscopy; ESP is electrospray; EI is electron impact; CI is chemical ionisation;
APCI is atmospheric pressure chemical ionisation; EtOAc is ethyl acetate; MeOH is
methanol; phosphoryl is (HO),-P(0)-O-; phosphiryl is (HO),-P-O-; THF is tetrahydrofuran;
ether is diethylether; THF is tetrahydrofuran; TFA is trifluoroacetic acid;
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general ly contain about 200 ng to about 2 g of an

active ingredient. For further information on Routes
wo@tooddndort st rati on and Dosage Regi nmes the readrCT/GB2005/002051

referred to Chapter 25.3 i@d9Volune 5 of Conprehensive

Medi ci nal Chemistry (Corwi n Hansch; Chairman of

ditorial Board erganon Press 1990. A suitable
(Viid) b SrPRECEHTeS AL q‘)é)gﬁ‘dpjac?soq?l on of this invention is one
Exafiflé 80! €52)25- {95 o040 6L i i d:201-1L iy 14ty o sdin S -f1ophanyl} -5-(LH-
c[ exanple a tablet or cqosule whi ch cont ai ns bet ween
jazoh Dr13nexpgolidingd-onej s j nvention, preferably
betvveen I ong and Ig of a coFrrpound o Especi al | y

ch cont ains
bet ween 50y and 80Qnt ) tﬁrg

i nventi on, pdgzgﬁ : 500nyg.
I'n another as a pharmaceutical conposition of the
invention is one suitable for intravenous,

1- (ssﬁx%%kbﬁagﬂg%%y% Q{%{r L ABSGYI- ?fgethﬁﬁo%ﬁ ‘(hft@rmé&ateesggm fhg, 0.73

an 1nj I'on contal ns” between 0. 1% w v an 0%

el \/(Sfeb)et[xalahnnd)-#g{/dfm,s Stetram0Oimg+ 153,)- dmabombamw@@hmyu [(1H-1,2,3-

sz oot TS e T e e el e
cartl AU %3 Be. Egtlﬁ'gol v&e?e &i9sJFRHED sulspBhded it DNIBUWEteD(S ﬁﬂll 80:1). It was

I nve t| on, osi tion bei ng adm nistered 1t

degassed Sﬂupleﬁd \dﬂly mtllqgela aod tednakig rﬁtymhemﬁémosmn@bpqdpd&gg éO)({SS mg, 0.07
mmgﬁ r‘f’?ﬁ%i@%@ ﬁ"ge ?%ﬁﬂm% %{q;ti{)eg\ﬁ% X %ﬂ% ?fga :’g Irgéroé ﬂ&ﬁg Cffogﬂid'té room

tempErafufdTUAG Ao WA & afBvapbfatdl. 168 ré@)ﬁmi’pu@lﬁieé bb @huﬁnatography on
injection. Alternatively the intravenous gose may

sligipebmitbylichimpmethone! mefinsl C1: b She Hep BRsedAoeb g was dissolved

L

modl AF thé dicHSiohRAhe 4oSs eembd Lmdemedmteki@nedsenen@he res1due was collected

adm nistered 1 to 4 tines per da he
by ﬁpltraﬁm&mmlmddp EEnRsng |(%9n 0) of Bf@@%t asﬁé‘% ’Pﬁ&g

W uf acture features t he alternat|ve and
SOhge%Pe fre %gggdl ments of the conpounds of the

MS (ESP): 448.15 (MH") for CpH;sFN703

éolourless

'H.NMR (DMSO-d¢) §: 3.97 (m, 1H); 4.31 (m, 1H); 4.86 (d, 2H); 5.20 (m, 1H); 6.12 (s,
2H); 7.45 (dd, 1H); 7.62 (dd, 1H); 7.70-7.82 (m, SH); 8.11-8.20 (m, 2H); 8.29 (m, 1H);
9.05 (d, 1H); 14.62 (brs, 1H).

The intermediates for Example 1 were prepared as follows:

Intermediate 1: Acetic acid (5R)-3-(3-fluoro-phenyl)-2-ox0-oxazolidin-5-ylmethyl ester
F 0O
)

(5R)-3-(3-Fluorophenyl)-5-hydroxymethyloxazolidin-2-one (40 g, 0.189 mol, see Upjohn WO

94-13649) was suspended by stirring in dry dichloromethane (400 mL) under nitrogen.
Triethylamine (21 g, 0.208 mol) and 4-dimethylaminopyridine (0.6 g, 4.9 mmol) were added,
followed by dropwise addition of acetic anhydride (20.3 g, 0.199 mol) over 30 minutes, and
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i nvention described herein also apply. Antibacteri al

Activity : The pharmaceutical |l y-accept abl e conpounds
wo@Rooshesopr esent i nvention are useful antibact ePCHIGB2005/002051

agents having a good spectdtim of activity in vitro

agai nst standard Gram positive organi sns, which are

used to s r activit i nst
Stlrrlb%’c‘toé’tnp‘ée‘f\ﬂt%&l?}g t?ﬂ%%%ﬁ%ﬁ?g g?'lué aﬁ?@“agc ¢ ecbuteaSIBT fpdium
bicdrBSHA %1{2@6 o) WAk dAE @ IRNbroh i PRbdeQRpEARY, REdhed iviith 2% sodium
agai nst enterococci, pneunococci _and nmethicillin

dlhycesgestlﬁmpl@ter, drind (wagresiany vt fiteedhand awportegdeigive the desired
‘i ?g@/é coccld t oget her wi th haenophilus and noraxell a

progyq &) ¥ Ut i bacterial spectrum and potency of a
MSREEP): C2H44MEOBOCNE sFayOpe determined in a st andard

test system The (antibacteri a'«ig properties

NMRSBHIMHAR(GDChNh &: 12406t 31N rég (¢d. d8DDhé- 1ééﬁdﬁ9t r4a?t5e(éd 1H); 4.32

o LT BR% ER BRI 9, A5 . 1,

conpound to a war m bl ooded mammal usi ng standard

technl ques The foll owing results were obtained
aeiat weagictacisl ( Ry -(3 vloserd-ivde-phenvil),2-0%010Xaz0 1d1n—5 Imethyl

estedescrl bed in terns of the m nimuminhibitory

ncentration (MC) determ ned by the agar-dilution

technique with an i noclll um siGe of 10 CFU spot.
Typi cal |y, conpounds ar ct i%te in the range 0.01 to
256 ng/ M . Staphyl oc l& 0g agar, usi ng an
i nocul um of 10 CFU/ spot fon tenperature
of 37C for 24 hours - st andard test onditions for the
expression of methicillin resistance. St regt ococci and

Acem?ta@td)(éﬁd'@r(3v@1®0-mégm3é32@pg0@ggzolguméf}émgﬂw ester (Imtepmediate 1,

rin bl 0qQ e
15 S5 bCRERRL G SRR a0 of RGN oo T Sl 100
mLP{In&Inarsdeanardi sovbioieiflieroad&@ate§U6.96 g, I ﬁmbl) Weﬂ‘e&ﬂded elddine (18.07
or the grovvth of sonme of the test organisns

g, 7|iagmpb|vm§gtd@chm p@@@ns, Qyer 3 g‘tatpﬂtgsnt,g) t%ylgqoélg]tyesgrqeﬁ solution, and
stirl{H éneti;n eglatn&n%i Calfn Be):/raﬁjgr %E}Bh&d Al Irege}g)%rﬂf nrgﬂ g\nortnﬁlete, a

5N 258 0B hour's "at
furthBr pdﬁi@ﬁ) of simeﬁfnﬂ'noi&@eﬁﬁ(/zvﬁl g,.12 mmol) was added and stirring continued

for 18 hours. After filtration, the mixture was added to sodium thiosulfate solution (3%, 200

mL) and dichloromethane (200 mL), and the organic phase separated, washed with sodium
thiosulfate (200 mL), saturated aqueous sodium bicarbonate (200 mL), brine (200 mL), dried
(magnesium sulfate), filtered and evaporated. The crude product was suspended in isohexane
(100 mL), and sufficient diethyl ether added to dissolve out the brown impurity while stirring
for 1 hour. Filtration gave the desired product (24.3 g) as a cream solid.

MS (ESP): 380 (MH") for C;,H;;FINO4

NMR(300MHz) (DMSO-dg) 8: 2.03 (s, 3H); 3.82 (dd, 1H); 4.15 (t, 1H); 4.24 (dd, 1H),

430 (dd, 1H); 4.94 (m, 1H); 7.19 (dd, 1H); 7.55 (dd, 1H) ; 7.84 (t, 1H).

Intermediate 3: (5R)-3-(3-Fluoro-4-iodophenyl)-5-hydroxymethyloxazolidin-2-one

"@‘N»;OK/OH
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For exanple, the following results were obtained for

t he conpound of Exanple 1. Organism MC (ue/mn)
w@r@phydoeroccus aureus: MSQS 0.25 MRQR 0. 25  PCT/GB2005/002051

Strept ococcus pneunoni ae 0413 Haenophi |l us i nfluenzae 2

Moraxel la catarrhalis 0.5 Linezolid Resistant

W T T S L

2, 30 8575 HAI) ﬁaﬁtr@dﬂédwit@ Staési&m?chﬂi@hh@m&mgl, 011 19tnmol) in a mixture of
nono- am ne oxi dase is a known potential side

metleemoé é&OOGﬁLba(ralz@phlg:qmﬂ@ana 24bmd at:@n‘e@@etemafﬂa@% 3128 minutes,
03(.072575)
aen SRS s FU T ROARR ol AL} RTwaey o0 . The

predipigsewax fitbretl eladhyd withulastd, tud éldscﬂvmﬂ iatdighloreimethase (1.2 L), the
substi tut ed pyrldl ne co ounds, w in the tal

solugign msherh@ltbé@t}lvmd;ﬁoeﬂmt a@eﬁﬁm TORENGSHPR Bt ?36% Filtration

and%?%%?&%og&%y the 1r5c?§1][oﬁgctl{§3 ggya standard in-vitro

: _ rver me expressed in yeast
MS #BSPe s338i (Mld Hifor BjblsARNO; Bi ophys. Res. Commun. 1991,
181, 01%%34 1088 Compounds of the i

9 S5 AN i 48 (e S S HE AR 420 TED;
471Gt 522%2{%% a¥c B ACHR A T S

appreciated that, as described in our patent
appl i cation WO 03/ 072575 conpounds Wi t h 4 al kyl
Intarmegliaie ds [(E1) PO or 1. 3A0rnznli ’

¢ han hetanal ogous unsubst it ut ed tr| azol e conpounds.
&‘L'MMternedl ates and/ or Reference Exanpl es

descri bed hereinafter mre va(:hl n the scope of the

i nvention and may al so »a ses seful activity, and

are provided as a fur @ S othe i nventi on.

Parti cul ar Reference a7l es e e/rence Exanpl es

1, 2 and 3. The invention is now illgStrated but not

l[imted by the follow ng Exanpl es in which
(5R)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymethyl)-1,3-oxazolidin-2-one (Intermediate 3,
25.0 g, 74.2 mmol) was stirred in dichloromethane (250 mL) at 0 °C. Triethylaminé (10.5 ¢,
104 mmol) was added followed by methanesulfonyl chloride (11.2 g, 89.0 mmol) and the

reaction was stirred overnight, slowly warming to room temperature. The yellow solution
was diluted with sodium bicarbonate and the compound was extracted using dichloromethane
(3x250 mL). The organic layer was dried (magnesium sulfate), filtered and concentrated to
give the desired product as a light yellow solid (30.3 g).

MS (ESP): 416 (MH") for C;1H;;FINOsS

"H-NMR(300MHz) (DMSO-de): 3.24 (s, 3H); 3.82 (dd, 1H); 4.17 (t, 1H); 4.43-4.52 (m, 2H),
4.99-5.03 (m, 1H); 7.21 (dd, 1H); 7.55 (dd, 1H); 7.83 (¢, 1H).

Intermediate 5: (5R)-5-(Azidomethyl)-3-(3-fluoro-4-iodophenyl)-1.3-oxazolidin-2-one

F o)
ok
\/K/Ns
[(5R)-3-(3-Fluoro-4-iodophenyl)-2-0xo-1,3-0xazolidin-5-ylJmethyl methanesulfonate
(Intermediate 4, 6.14 g, 14.7 mmol) was dissolved in DMF (50 mL). Sodium azide (1.92 g,
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unl ess otherwi se stated :- (i) evaporations were

carried out by rotary evaporation in-vacuo and worKk-up
w@e@satweres were carried out after renoval of PERGB@E/002051

solids by filtration; (ii) 4dperations were carried out

at anbi ent tenperature that is typi caIIy in the range

RS Aotk A LSRR T L5 ATk DBl g v

wasgﬁﬁf%dqﬁ'tgqfalfeﬁtdr%& So i RReSRie ddd dxiraéted WSMg ethyl acetate. The
hromat ography was used to purify conpounds, either b

y
organfelaférasds washed tueetimns with welterpiiaesb(meaghesumgslfatep filtered, and

flash,pr reverse
concigaEdy i eane e pamoid g euBs SFELL T Bhc! 0y by
(i AQhaFeNd) i ca gel (e.g.: V\aters YMCODS
MS%EECQQ%) us?ﬁg a Gl s%% 215 Pl atform
M&&B&@M@M@ 372318 @3 3&bet @Mterl!Hﬁ,d} §9.4.94 (m, 1H); 7.22 (dd,
| 0 nd are not necessarily the maxi num
1H>a%152%%3@ 9?35& ﬁz structure of the end-products of
the invention were generally confirmed by NVR and nass
spectral technl ques [proton magnet i ¢ resonanc pe t

Inte .ﬁdu iate 66 (AR)-9-(3d Ai4nl :P'a‘»l.ﬂ‘&gg 1 o] - H1ALO 7. 3-
oxas m_g onléSI ng a Br uker spect ronet er at 300 400 or 500
cal shifts are reported in parts per mllion
downfi el d fromtetranefhysil &e as an internal
standard (d scale) or r tive-go s@d N/ent Peak
multiplicities are s db’?‘ d, doubl et;
AB or dd, doublet of do \/gbj\l bl et of
triplets; dm doublet of rrultl lets tr| e
(SRm(ﬁzmomethy&H (Brilogep- 4%@%&#&@6@@% e(ﬁ?farw&fllate 5,303

o G SIRE PL, M20naRe L a7 o

wasHIde € ahd thetrédction svasheted ef WOMC@krmphis SIQTemaﬂﬂh@ﬁown mixture was
using a Perkin El nmer Polarineter 341;

V
filtered enthbe desieedypsiedystivas pligined as p &gkt %rﬁwarse lql &cﬁﬁ Bkd for

s B3P R IHETIorR AT BI0 T (et “The asst gne

H-SIMRIGDONE,) BSISTRA: ecsto (dAUTH ¥.28a(s, 1355484 éd, 23Y); FRILG, 18 (m, 1H),

7 1%@@%&&@%&@) ool B et bR TSt opr 1 A e

Intermediate 7: (5R)-3-[3-Fluoro-4-(4,4.5.5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-5-
(1H-1,2.3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one

Q
\ IS
i:(;,B—gF >—N\/OK/ Ng

(5R)-3-(3-Fluoro-4-iodophenyl)-5-(1H-1,2,3-triazol- 1-ylmethyl)-1,3-oxazolidin-2-one
(Intermediate 6, 2 g, 5.15 mmol), bis(pinacolato)diboron, 2.62 g (10.3 mmol), potassium

acetate, 2.5 g (25.5 mmol), and 1,1'-[bis(diphenylphosphino)ferrocene]dichloropalladium(II)
dichoromethane complex, 0.38 g (0.52 mmol) were suspended in DMSO (15 mL). The

mixture was heated at 80 °C for 40 minutes to give a clear black solution. Ethyl acetate (150
mL]) was then added and the mixture was filtered through celite, washed with saturated brine
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(vii) in which the follow ng abbreviati ons may be used
- DMF is N Ndinethylforrnam de; DMA is
woRNsdigeer hyl acet am de; TLC is thin | ayer PCT/GB2005/002051
chr omat ogr aphy; HPLC is high pressure |iquid
chr omat ogr aphy; NWP i s Nmet hyl pyrrolidone; DVSO i s
et hyl sul f oxi d t
@ x Bt B st Bp e s PG BE T S ALARITRs Meifed by

chro%a%‘é'ré;ﬁfy (siRagtL, 4Cko 160% ethyl acdtate ﬁﬂh@@he cfn];lochI]by 5% acetonitrile
at nospher pressure chem cal_.ioni sation;

in e@vh@qetaé@é@ ﬁtVé theproduetss et yrigliine tapsalid ot ia 69@3 (note — highly

colos' ’_cf)m%g; ?Iere’aarI])@Q@ ?ﬁ@?ﬁ\}% bgﬁ E@}laecﬁ elﬁ)flon Fégﬁule& to obtain product).

NW%GOMMDMS@@@)& TIFZ8 (s512H), Bmc(doam)g 4@35(:;.161)(4/83 (J, 2H); 5.14 (m,
nperatures are quoted as (S
1H)VB2®(¢:1 A& oA3T (ddﬂH), 7.62 (t, 1H), 7. 75 (s 1H), 8 16'(s, 1H)
-im dazol -1 -yl acet vDpyri di n- S-vnphenvn-S-d -
l,2,3-triazol-I|-ylnmethyl VI, 3-oxazolidin-2-one 5
Altejmg(tﬁ,e@r ogo ryridi ? 2-yl)-2-(I -im Iolazol -l -yi) et hanone
Internediate 8) (195 0.73 , ..
(SR)( Bi(3Fluprp4- rprl@zheayu 5(@7‘213 %WM%&%WW 330%azglidip-gspne
(Intt'%ﬁh@&‘iafe ({'5@’;19@’#:1 al) énlil':(%lb . 2.9 ml (20 mmol), triethylamine, 5.4 ml (39

razo azo In-2one (Internediate 7
mmaﬁ %ﬂﬂi@ran@-df&lmmbisﬁtnpﬂyhﬂﬂsplnn@mllmim iy, 232 g@ 3 21113)1) were

d1ssgbfee_il_)m gf&ae%@ﬁz&;)‘és / RiXR g gv%g eWc} ﬁ“ﬁot :ffa%)é EO Hutes to give a
blacg(%ggﬁi%gswﬁfcfx kg %Bﬂée%at%el dn@s)omal ih 3ghiyVUmeetA, WBRedWith brine, dried

was added.” The reacti on mxture Wwas
ovehsgliwd salfat? 5nc063/dporat@1 HBherresideowhepunified yoghromatography (silica gel,

oo SRS BB T BN PLRRP 1 8 e 019 o

hgh‘{vb;o%pgotml oronet hane/ net hanol (10:1). The free base
thus obtained was di ssolved in isopropanol/

di chl oronet hane (~ 20 ni, 1: 1) ~HA in ether (1 ni,

-

Int

coIIected 15 by f||trat|on

(59 % of product as t,\p,e\hy TRte salt,
colourless solid, nmp > — M5 (ESPV 448. 15
(MH) for C22H18FN7G31 NVR (DMSO-dO d: 3.97 (m | H);

2-Blomd-1{Ebrbldpydiif®-§1SthAtdhe hPdrdBroniitc [dtérnfedite 05440 mg, 1.22
mmol) was suspended in dry THF (5 mL) and cooled to 0 °C. Imidazole (330 mg, 4.85 mmol)

was added and it was vigorously stirred for 1 hour. The reaction mixture was diluted with

\ed to give 189 ngy

dichloromethane, washed with water, and dried over sodium sulfate. Chromatography on
silica gel with dichloromethane/ methanol (15:1) gave 197 mg of the product (61%), as an
off-white solid.

'H-NMR (DMSO-dq) &: 5.77 (s, 2H); 6.91 (brs, 1H); 7.13 (brs, 1H); 7.59 (s, 1H); 7.93 (dd,
1H); 8.34 (dd, 1H); 8.96 (dd, 1H).

Intermediate 9: 2-Bromo-1-(5-bromopyridin-2-yl)ethanone

Br N—
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2H); 7.45 (dd, IH); 7.62 (dd, IH); 7.70-7.82 (m 5H)
8.11-8.20 (m 2H); 8.29 (m IH); 20 9.05 (d, IH;
wQ@20062140kz s, IH). The internmedi ates for ExanplPC/GRe008/002051
prepared as follows: Interdt¢diate 1 : Acetic acid
"' 5J?V3- (' 3-fl uoro- phenyl

2-
! <%§ros$ép°y.r%§z-%ya>gﬁme PR IO 98/ 9608) 6 e 282 fmol) s
disdoBved4R nﬂ:tha@oﬂl @8etivnicid G6enlUp] OhALYodked %(-)‘13514930%/&133r in acetic
~suspended by stirring in dr drchloronethan25&400 mL)
acidifdal) wes p nBromlnegh% i ﬁ& 3(@110@ in geesigarcid1y I%Ip)dwas added
dropwfik B4 g;/'r mg%grzrﬁuu% B85 hllofecPho éach HOR tzmﬁegﬁr@mm was
P8P COpw se- addition of acetrc an

heafedQo 30U {2 11&)% rIva)ls oocded B0~ ﬁ®°mﬂrﬁ1&nomﬂnd&hlmr(()ﬁgnL) in acetic acid
conti nued at ambient t eﬁrirﬁpdgn%dur e

(5 rh} andemethang) (bowd.) 368 Pd rwaﬁ{araéed%tgsﬁ 9 apgtber 30 minutes.
Theal%gcﬁﬂm %&ﬁng (28 @br‘fce RaRE 1§ &%@ tl&l er ﬁé@ﬁ&%g)r&sﬁlj% addthe residue was

i um ydrogen p osphat e, (magnesi
crystallized fpm 1§0prd>1mneﬂtoag1de 2va [gc(Bfél%Q! df the cgudechydiebromiierseld of the
&oduct (49 s an oil. M5 (ESP) : 254 (MH) for
progycs g o PRIGYSHNRI ) (CDAOd: 2.02 (s, 3H): 3.84

2 o4, 32 dd, I1H;
(27 ?54)278(%’%2%%81({%@4?% fr g?dngfe | H) 7( 43 (t, "
IFD F% Internediate 2; Ape
RzrDMS@dﬁrfin} 80 5. 28&071&3&% 1B 828 Q’a’ké’z‘%l MMHSH;ID n?-19 (brs,
1H thyI ester Acetic acid
f5|7) 3-(3-fluoro- phenyl) 2- 0x0- oxazol i di n-5-yl net hyl
( C . HranS nmol ) was di ssol ved
e T C ) and acetonitrile
(100 nL) under nrtrogen()and Ll ver trifiuoroacetate

(16.96 g, 77 mmol ) were ded. odBpe (18.07 g, 7 1
nmol ) was added in portigns ovey 30 mnutes to the

vigorously stirred sol utt on, Nand stirring continued at

anbi ent tenperature for 18 hours. As reaction was not
seeOUOPPREO605 a further portion of silver trifiuoroacetate

(2.64 g, 12 nmol) was added and stirring continued for

5-Brémh@ueysnopyridine @NlarkewtahoPavidné; RapteuMaropkas; Heked Scett J.; Renau,
sodi.ur ul f at e,.sql,! ]
Thom %gﬂh?fpmun?%%qhté ’ a%gg’{ ﬁggg@ g(g:‘%), éﬁzﬁnalgol) was dissolved in
drySEPR(Hi0aHL) MRsdvettdb tRo8adMetiylmagnesium bromide (43.7 mL, 3M) was
added drop wise and the temperature was held between —20°C and —10°C for 3 hours. The
reaction mixture was cooled to —40°C and conc. HCI (4.5 mL) in water (15 mL) was added

dropwise. It was stirred for 10 minutes at —35°C and then poured into a beaker with potassium
phosphate buffer (300 mL, 1M, pH 7), under stirring. Ethyl acetate (300 mL) was added and
the organic phase was dried over sodium sulfate. Upon concentration at room temperature
under reduced pressure to ~ 50 mL the product crystallized, 2.4 g, mp 112°C. The mother
liquor was further concentrated and chromatographed on silica gel with dichloromethane/

ethylacetate (100:1) to give another 3.25 g product (65% combined yield).

'H-NMR (DMSO-d¢) &: 2.60 (s, 3H); 7.88 (dd, 1H); 8.25 (dd, 1H); 8.86 (d, 1H).
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thiosulfate (200 nL), saturated aqueous sodi um

bi carbonate (200 nL), brine (200 nL), dried (magnesi um
waodosat@?? filtered and evaporated. The crude PeDABCE05/002051

was suspended in zsohexane4§100 nL), and sufficient

di et hyl ether added to dissolve out the brown inpurity

while stirring for 1 hour. Filtration gave the desired

Exapijsld 2 (5K)23+{ 3 Finorasi- -G manpkalin-4-vinganedmvridigayl|phenylt-S-
lH( Izz) for flléHl 1l:l l:ﬁ ?&/ﬂgn_g a” e) H)(DI\/BO dr d: 2.03

azo : 4 24 (dd IH);
430(dd I H); 494(m | H); 719(dd 7.55 (dd,
IH) ; 7.84 (t, IH. Ionterrredlar
(5J7?)-3-(3-Fluoro-4-i vV NN oxazol i
din-2 -oneAcetic acid \%6 ?2

(5i ?) - 3- ( 3- fA/Tor 0- A~Todoptienyl ) - 2- oxo- oxa i n-5-ylm
ethyl esterQ(IntNernmediate 2, 30 g, 79 nmol) was
treated W|th tassi um carbonate (16.4 g, 0.1 19 nmol)

1-(3- g ﬁngﬂﬁﬁd 5@%{9@1@ - gﬁa%@an”}%n@ﬂldmhﬁmﬁf&ﬁﬁhm £1) (190 mg,

rature for 25 m nutes
0. 44 mimed), 5 R)-3- [Mubroa4{4;é,d Bietramethytidi3,l- dmxaborakaatz -yl ]- [(1LH-

BT TN R N F——

carlnGfY (%Pg{jg; hanenhdn %n&letrakﬁ%ﬁqﬂeﬁﬂbﬁébpm? beithdiirh 00) (51 mg, 0.044
|

saturate odi um bi carbonate, "‘and drie n um
mmel)| Were edactellials idesoribod farfikampip btagiven 1%mgeofttg<ehﬂbg¢h1@rade salt of

the r°d“%é§6%ﬁzv?%f§&”%§?oﬁ’@ g R 0 T
0 4. 70 | 0 5.20 (t,

_:fﬁé_lﬁ%ﬂ%ﬁ%ﬂ &%BP?‘]@M I H): (r7n81H)(t I H) . (

nt er nedi at
LNMMQMS\%QE & of-80-2- 1256 g3 94925 1P Y. 4 3% 081 15 786 (m, 2HD);
519 Yl (B (IF 180T FAY O 9.68.7.78 (py 2H): 805 (m, 1E) §16:8.22 (o,
Zpr&lQD(s diHDl;dlz}ﬂl(g IHI)laterrredl ate 3, 25.0 g, 74.2 mmol)

was stirred [n dic th mL t 0 C
Therlﬂlt@é@ﬁ?llﬁ%ﬁiﬁ()ﬁ@’(%@@e ‘ggsopfneeﬁf‘f%ﬂ%% é’ﬁ\%@ agjdgd fol | oned by

mat hanesulfon | chlorjde I and t he
gy LSRG R vy 3 0 room
terrperat ure. The yel | ow sol utéon was d| luted with
sodi um bi carbonate and the co d\vvaﬁg extracted
usi ng di chl or onet hane N=
O N
\_/

3-[(5-Bromopyridin-2-yl)carbonyl]dihydrofuran-2(3H)-one, sodium salt, (G.M. Sanders, M.
van Dijk, H.C. van der Plas, Heterocycles 15, 1, 1981, 213-223) (1.05 g, 3.6 mmol) was
heated in conc HCI (5 mL) for one hour at 80 °C. The reaction mixture was cooled to room
temperature and poured into saturated aqueous sodium hydrogencarbonate solution (100 mL).
It was extracted with dichloromethane (3x 100 mL), dried over sodium sulfate and solvent
was removed under reduced pressure. This crude mixture of the chloride intermediate and the
quinolizinium salt was heated in morpholine (3 mL) at 85 °C for 3 hours. Chromatography on
silica gel with hexanes/ acetone (5:1), followed by chromatography on RediSep C-18 with 5-
20% acetonitrile in water (0.1% TFA) gave 190 mg of the trifluoroacetate (TFA) salt of the

product (12%) as a colourless oil.
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(3x250 nlL). The organic |ayer was dried (nmagnesi um

sulfate), filtered and concentrated to give the
waoele®sne®2pr oduct as a |ight yellow solid (30. 3PQgi/GBrMB5/002051

(ESP): 416 (M) for Cl1HL3#6I NO6S 1H NMRr SOOVHz)

(DVMSO-d : 3.24 (s, 3H); 3.82 (dd, IFD 4.17 (t, IH);

msdESy (3o A o7t B Quptapfir y sra o T
'H- N@&ﬁmﬁrs(dﬂag)@nmmhgm? 038t 30 (10, 66 oderRE NED: 3.68(i0XH); 3.97

zolTdin-Z -one [(5I

(m, 23; TP molH); i8ctdph dil)| §.82 {mx bH); 9.79 (brs, 1H).
1, 3-oxazol i di n-5-yl ] net hyl net hanesul f onat e
(Internmediate 4, 6.14 g, 14.7 mmol) was dissolved in

Ex DM:e 50 -3 %'094- 5] de_é_ %9' 8 A1 ) i Wal g(gxea%ohdm-S-

1S)

1pHRhYBYyAliiel-BardatadhoHE e(rbiiibatipdsimeat ur at ed sodi um
Icarbonat e and exiracted using ethyl acetate. The
organi c | ayer was washed three time@ with water, dried
(magnesi um sul fat entrﬁt ed to
give the title 30|d;(4 72 g). M
(ESPV 363 (M) F MSO- f
;) 3.72-3.82 (m 3H); 4.14 (t, IH) 4.89-4.94 (m

5- {i 'P’iuorg 45[?51@)%‘-0}(«')?) lH7 1 5@ ‘&iqgol 1 Wmetﬂylﬁ-@ 3(-5xa§bliiﬁm-3(-

terne (3-Fl uoro-4-iodo
yl]rﬂ‘lehﬂ} ﬁyridln@i@larbalq‘ehm defmenBe Ezzmpld 2,308 n2g, i mmol), O-z-butyl

e SBT3 L B IR s 40

wer%trédfc"té?l%s'cfésclﬂ%d b0 R@&@ene@'&ﬁﬁl‘p&[ P bat t’lﬂeh‘@&‘h@n Zinke WAsediR hour. It
(40 437 mmol ) was added and ‘the reaction was

g,
wam@attghwah dmbar@nemema ivgpished Witk wates and idrigd BY@wadigmaulifate. Solvent

waﬁ IieHWt % nd%ﬁr%%sz;ﬁj&gzsiﬁ({ c?r%ii;%ﬁ%%@ ﬂx\@éag%?kﬁlh?)?%egﬁa@e 260 mg
of tﬁégﬂdﬂﬁ&lm(&lolﬁebﬂ\@mp)wt%Od : 3.90 (dd, IH);
t, IH,; 4.84 (d, 2H); 5.11-5.18 (m IH, 7.14

Ms(g@hp)lhﬁ9237(M91+)(ﬁﬂcngj},FN6b376 (s, IH); 7.82 (t, IH);

nternedi ate 7:

'H- ﬁwﬁ@pgsg'd 005 %4 gﬁéﬁ) 2?@%{1@@)*134@ (dd, 1H); 4.86 (d, 2H); 5.18 (m,
1H); 7.41 (dd, 1H); 7.58 (dd, 1H); 767 (dd 1H); 7.77 (s, 1H); 7.91 (d, 1H); 8.02 (m, 1H);

8.14 (s, 1H); 8.18 (s, 1H); 8.77 (s, 1H).

Reference Example 1: (5R

25

triazol-1-ylmethyl)-1.3-0xazolidin-2-one

F o
Q 7\ N>\\O N=N
>—< )—<\ >—— I
N= \/'\/N\/)
1-(5-Bromopyridin-2-yl)ethanone (Intermediate 10, 2.47 g, 12.4 mmol), ), (5R)-3-[3-fluoro-
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]- [(1H-1,2,3-triazol-1-

yDmethyl]oxazolidin-2-one (Intermediate 7, 4.0 g, 10.3 mmol) and sodium carbonate (3.98
g, 37.5 mmol) were dissolved/ suspended in DMF/ water (50 mL, 10:1). It was degassed,

flushed with nitrogen and tetrakis (triphenylphospine) palladium (0) (1.2 g, 1.03 mmol) was

added. It was heated at 75 °C for 3 hours, cooled to room temperature, and the solvent was
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(IlH 1,2,3-triazol- 1-ylnmethyD 1, 3-oxazolidin-2 -one
(51 ?)-3-(3-Fluoro-4-iodophenyl)-5-(l
W0 RgoB/186022 i azol -1 -yhnet hyl ) -1, 3-oxazol i di n- 2- OPE€T/GB2005/002051
(Internmediate 6, 2 g, 5.154Amol),
bi s( pi nacol at o) di boron, 2.62 g (10.3 mmol ), potassium

ac e 2
evapSiate Cusemebdny e aeh o Bt perrons (b atorioteang
predipitatichl ST SroBhdIdEn GRIAANEX dicdBlo28methats (2'421 Fﬂ(ﬂﬁh])) er(movmg most
suspended in DMSO (15 nl). The m xture was
of tR@dichlosemetbane underredueedgirossurs gaved Odtg er@réu%t&ﬁ Q;@ @ﬁ an offwhite
150 nLl) was then added and the m xture
sl RS B0 ) -

‘hrough celite, washed with saturated

ke
AR IBARB IR 45t S A5 sp Rl AR GE B FR1E s s o

1H)6‘0P&?€cﬁ) 1H5; Q.BUgd&,hﬁ)Pmt{ea ﬁ%) a7¢6ysstlﬁbl B0S (8,aM); 8.17 (m, 1H);
dol 1.97g (98% . ote - ored|rrpurte
8. I&KS,IﬂH);aands,dﬂ-I)pr oduct band, ext ended el ution required
to obtain product) NNROOON&) (DVMSO-f d: 1.28 (s,
12H), 3.91 (dd, IFD 4 23 (t, IFD 4. 83 (d, 2H); 5.14
e Byample 2: S°F I sih1 5 LGiddol 1 Vihethvi)-1.3-

y y
(Interrredlate6 Sg 12. Q:mml)oplnacolborane 2.9

: sp@| néﬂ I ad| um
(II) 0. 92 g (1. 3) li ss di oxane (70
m.)

The m xture was heated at 100 Cfor 90 mnutes to

5—%{) ellééaﬁ lﬁaﬁ)%L&éHf iX. \’Wbl’fé"et%sr egﬁﬂ ¥ & fﬂt(@@bO), 4335) (450 mg,

tate washe ‘brine
2. 4@mnol$,C(dR)4m[34ﬂubai-é-(aﬂc5 ixm;ameﬂ’t}ed 3 Z'-IdmmabenothmeZ Wéphenyl] [(1H-

12 MRl YD e DR BOO B e U SCECRIAE 7 S0 Pndi Byrmgh sodivm
car n\é‘?e ¢“§ rx% 9%%6% alidgétra@% @ipHed %h@iﬁmg pﬁﬁﬁchﬁim (0) (280 mg, 0.24

- Bronopyri di n-2
mmdl)mdazw,otdd-@ld)emrﬁadd'me]ixample 1, but with 10 mL of solvent and 10 hours

e R R b A PRARL SR s me
(60?16%05&%%'6)511&%} 2 30Rueeq! Bfldsp & 186°C tdecqazol e (330 ny,

MS (ESP): 368.05 (MH") for C;gH;4FNs0;3

'H-NMR (DMSO-dq) &: 3.97 (dd, 1H); 4.30 (dd, 1H); 4.86 (d, 2H); 5.19 (m, 1H); 7.45 (dd,
1H); 7.61 (dd, 1H); 7.75 (dd, 1H); 7.77 (s, 1H); 8.02 (d, 1H); 8.18 (s, 1H); 8.23 (d, 1H);
9.01 (s, 1EH); 10.02 (s, 1H).

Reference Example 3: 5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2.3-triazol-1-ylmethyl)-1,3-

oxazolidin-3-yl]phenyl}pyridine-2-carbaldehyde oxime

7\ >\\o r,wﬁN
N=
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was added and it was vigorously stirred for 1 hour.

The reaction m xture was diluted w th dichl oronethane,
woaekatoat t h wat er, and dried over sodi um sul f BEEGB2005/002051

Chr omat ography on silica gdgB with dichl oronet hane/

nmet hanol (15:1) gave 197 ng of the product (61%, as

+ ML ALt BRINRAOR STk 2

yl]pﬁel@yl}ﬁyﬁdm&g%rbﬁmehydewkef&e&@ Hxdahpld 1)(100 fige 0260 inahel) and

hydmlamme hydractipradaidy gt - Iympstmﬁ greed ingughanpdpysten(l:1, 5

t t
oo AR R LT SRt 00
mix(e® wik sthreatitbom teapdretird for CREIRN (Mé'i@ %y&BiXyIamme: hydrochlonde (10

acid (8 nlL) was added. Brom ne ( mt
mg)atastadded andithe Taix g Wik sirawion apgt ‘é ﬁsfé)uaﬁn A’g fttﬁremo was added, the
preéﬁ ga‘i% h/%] cgﬂeﬂeﬁrbgt fftg'ﬁud?ﬂ y%@&ir ¥ih ?éfrén& BHEH t@mﬁﬁg&h‘pﬁy on silica

en was 0 ur. It was cool
gel ’(Nﬁlh'duﬂﬂﬁ@nﬁﬂﬁnmahhmﬂ) (ﬂ ne) 4rd. pdreclp_ﬁatlom aa clegaribed fordEx@mple 10

and no add and [ heat ed
gave 4 ﬁ@)(é9?r}5r°?gﬁdirﬂ ?Ctg?)aﬁi’]ﬁﬂa%sé gréb 6({)\ﬁisfh)xt ure
was_concentrated t SSs under reduced pressure and
_&Eé_}e’s&deﬂeﬂ\@ﬁs) f€F§ %(ﬁh?ﬁpéd from i sopropanol to gl ve

3 45 4% of the crude hydrobrom de salt of
B 552285 G 5 4D (e, B (ASHs 25 7> 8800, 1ED; 7.41 (@,

1H)4773%69€{g ?1%}0%77@@}{%{ 97 7?2’1352?@ ﬁﬁﬂﬁg%ﬁﬁf g2 (s, 1H);

818@1}19 4.95 (Hnsh); H76 (6, rltI—Br medi ate 10: |-(5-Bronop g
di n- 2-yr) et hanone see W8/ 46605

Reﬁrﬁc@maﬂ_r%anopyrl di ne (Markevitch, David Y.; Rapta,
roslav; cker, Scott J.; Renau, Thorms E. ;
Synt h. Commun. ; 33; 19; 2003F 3285 Q 3290) (8 g, 43.7

mol ) was di ssol yad in,€ ! 200) and cooled to
- 200C. Met hyl magnesi-y )01 nm., 3M was
added drop w se t he=t/enpe He.h,el’ bet ween
-200C and -100C for 3 hours. The

See WO 01/94342 (Dong A. Pharm. Co. Ltd) Example 139.

Reference Example 5: (5R)-3-(3-Fluoro-4-(6-(2-methyl-2 H-tetrazol-5-yl)pyrid-3-
vDphenyl)-5-(1H-1.2,3-triazol-1-ylmethyl)-1,3-0xazolidin-2-one

Aol

A mixture of (5R)-3-(3-fluoro-4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-0xazolidin-
2-one (Intermediate 6, 370 mg, 0.95 mmol), bis(pinacolato)diboron (605 mg, 2.4 mmol), and

potassium acetate (326 mg, 3.3 mmol) in dimethylsulfoxide (5 mL) was degassed, flushed
with nitrogen and trated with dichloro[1,1’]bis(diphenylphosphino)ferrocene]palladium (1)
dichloromethane adduct (69 mg, 10 mol %). The mixture was heated to 80 °C for 1.5 hours,
cooled to room temperature, filtered through Celite, and extracted with ethyl acetate. The

organic phase was washed with aqueous ammonium chloride solution, dried over magnesium



10

15

20

25

30

reaction m xture was cooled to -400C and cone. HC

(4.5 nm) in water (15 nL) was added dropwi se. It was
wariosne®2f or 10 minutes at -35 0C and t hen pouP€lGBRE0S/002051

a beaker with potassi um phd$phate buffer (300 nL, IM

pH 7) under stirring. Ethyl acetate (300 nl) was

sultggzs ?%ﬂ %v%% LD t8 gg%rgelmc . ha%ﬁolv\fférrgsr(}{rinl? d o L'[rl e%dﬂépéﬁr%matography on
sﬂuraegié.l qadn&[ #8h hegarle®.ethybikcefdte (312)] o6 gﬁlzu@tmﬁnys batsﬂ)zaeds fluoro-4-
1120C. The not her quor _was

(4o S iOTBBTART S APHES b OR i D S etok A epethyl)-

o3 LTSS LB ) B3 A1 o

Wasjuseavsﬁ@lo(lﬁﬁlrﬂibl)purﬁio&ﬁoﬁdd IH; 8.25 (dd, IH; 8.86

(d
A m;gw{r@o hagmbus o8 ?%bqranq% pysercndrbonenje pid RFPGTeAPPY &isnbremo-2-
(2- %Pﬁg?gﬁ Lééé%zgg:&yl)_pypdmeél ?(g m]g %62 )r(rgrzl%l agld lﬁ)?%?%lﬁrg carbonate (448 mg,
3.24 s{nhel BimWMDpginethyl -fé.’m)alnjlddanrdawpileo(]l(}mﬂ Vil pwaadedasmdeflushed with

nitrpgh o rpted pilbrigr iy &ﬂ%\*’l%lygﬁ?’g&ig%ﬂ@ﬁﬁ&i‘#(ow ek Qi mmoD.
Therzl%g@cﬂ)nzm Q%@F))Elted C for 1 5 hours, cooled to roomt meperature filtered

oxazol1di n-2-one (I nterned ate
thr(il)gh(CleT& ﬁgtradﬂedfl‘mﬂmﬁiy) acesaiel dnreﬂmelbmagteslumaﬂfamg and e@Hporated to

TR RO N TG L -

eth gfﬁlte (f;(at & (9l Etojg]c\ge e pi;tfdubf‘z?s DOI6R&E laﬂﬁ)hﬂl%ﬁ; %ﬁd @40 mg, 61

€ produc , as a col ourl ess solid
%)(dec). 10 |vs (ESP) © 495.24 (NMH+) for C25H27F|\I604

12 (m 2H); 3.00-4.02 (m
Mﬂéw&% ﬁfclﬁig'gl‘] 5.19 (m IH): 7.43
I ( 7 a : .0 .
R (GMd 5 T8 (& 1177, 351 <€§’?”."£‘D‘t-‘2’f?§: Ui 286 [y 21D; 518
(m,TAD); |7n456(meld{)at7e61f(m, 1ER N34 €md 1y s7.37 ¢pray 18d); &12-8.27 (m, 3H); 8.93
gﬂil ows: 15 Internedi ate 11:
(s, 4ly5_pr onopyri di n-2-yl)-4-norphol i n-4-yl butan- 1-one
3-[ (5-Bronopyri di n-2-yl)carbonyl ] di hydrof uran-2(3
)-one, sodiumsalt, (GM Sanders, M van Djk, HC
Tha/mmrnnedlarelsésr thtséi@bnam;adﬁmp]l@wene prep@ed apfidlogs3) (1. 05

) S. eated in cone HO (5 nL) for one
'2' ! VYa 0¢ caction mixture was cooled to room

AIQN>—<I__:—\>'

A mixture of 3-bromo-6-cyano-pyridine (2 g, 10.9 mmol), sodium azide (0.85 g, 13 mmol),

and ammonium chloride (0.59 g, 11 mmol) in N, N-dimethylformamide (20 mL) was heated
for 1 h at 120 °C. The reaction mixture was diluted with ethyl acetate (~100 mL) and the
product was isolated by filtration and then washed with ethyl acetate to give the title
compound, an off-white amorphous solid which was used in the next step without further

purification.
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20 tenperature and poured into saturated aqueous

sodi um hydr ogencar bonate solution (100 nm.). It was
wezdosacdoezrl with di chl oronet hane (3x 100 nli), dp¢EABRMWS002051

sodi um sul fate and sol vent 5hvas renoved under reduced

pressure. This crude m xture of the chloride

: 3t 50 10U ] A DTy

X)p_?ﬂdﬁllfﬂ i ca gel W|th hexanes/ acetone (5 1), foI | owed by
chromat ogr aphy on Redi Sep C-18 with 5- 25 20%
acetonitrile in water (0.1% TFA) gaye 190 ng of the

trifluor oacet\aﬁBN( TFA—salt of theNrod (129% as a
col ourl ess oi | | MOY{ES pE3. 07/l 315 ( Br f or
C13H BrN2c2 1HMMNR fRVBE dfi) d: M9 ( H) ;

2.98-3.30 (m 6H): 3.46 (m 2H): 3.64 (t, 2H): 3.97

—deﬁ%%zt@évm&hjiﬂgzbﬁ-me}trdzbbé y@p?ﬁdmmand El)b;roﬁo&?(l(mthyH)H “tetrazol-5-
rs

yDpyridinepyase p@pag;e'p(agq:gjlmg t@,;(h; pyoggdurg deseribed by Rong A Plypﬁgceutlcals

3-oxazol i di n-3- yl 1phenv
(W%?\rqg)él ne>-' 2- car bal dehvde O (fe”-butvl)oxi ne 5-

A nfiRtuid o6 g4mp(iafi&) 5-Brame28etfdzoHS yl@yrBline [Rongl A Pharmaceuticals (WO

-yl net hyl ) - 3- | jdin-3- .
oS RHarEY %n@c?n aichRodBine by e K9 del 35 meDdn doy BME s evaporated
to dﬁ{/ﬂg%%%h 21 céfl%g 8. A@ﬁﬁe@ s MtioyEhe awloddtil ' Rsidue in dry DMF (50

ng, 0.71 mml) and sodi um carbonat e
mLIv% tra@tedair@[szvmu g:emwetemeer@wé@watb iodoragthdned30gnL, 48 mmol). The

nce t th t [
ST FactPt ST Pt B P A g OBt RN o Rergure for 2
hou@tEife B oRAThiRELrO WA paiditioHed Bathveat Red Haterand ethgbacetate. The
renmoved under reduced pressure and crystallizatiaon

orgamo phaseveas ovasherbyith setejadiiemor myspesiih sulfte qnditchpsevgporated

?aﬁ %ﬁfﬁgs sol i d é‘%é%%&t Eﬁ?i%d é}sgfn‘géﬁw%)hggﬂrsmca gel

elu(n@ﬂ ,w1’EH(;l(ijlch161|r_o|)219etlﬁzdié etﬂ;ﬂ'%cetéte&éo (dtoghde: 5.18 (m | H)
. | H) 5—b1png12((é|—mqthyl 1@$Wz9w-yi)pynd1ge 2143%755;) p}qj)lor]gsslsg)fld (TLC:
381#1¥ %%BIE és "¢ ﬂl%etaﬁ g4q2,elgigm %i%% gRéHl\ﬁgO ~de) (300 MHz o:
2 £3814, BBE,OQ.H’ (cyllmgt:h% Jdd, 1Bhoxea @, ilgin- 2- one
2. 5-bromo-2-(2-methyl-2 H-tetrazol-5-yl)pyridine (1.07 g), a colorless solid, (TLC:
silica-gel, hexanes:ethyl acetate (4:1), Rf: 0.1). 'H-NMR (DMSO-ds) (300 MHz) &:
4.46 (s, 3H); 8.09 (d, 1H); 8.28 (dd, 1H); 8.88 (d, 1H).
Structure assignment based on nmr HMBC (Heteronuclear Multiple Bond Correlation)

experiments, in which long range coupling of the protons of CHj to the C5 of the tetrazole
ring is observed in the 1-methyl-1H-isomer of Rf 0.3, but not in the 2-methyl-2H-isomer of Rf
0.1). The compound referred to as 5-bromo-2-(1-methyl-1 H-tetrazol-5-yl)pyridine is thus the
isomer of Rf 0.3 and the compound referred to as 5-bromo-2-(2-methyl-2H-tetrazol-5-
yl)pyridine is thus the isomer of Rf 0.1
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| - (5-Bronopyridin-2-yl)ethanone (Internediate 10, 2.47
g, 12.4 mol), ), (5i7?)-3-[3-fluoro-

W@ 2(04/146032 5- t et r anet hyl - |, 3, 2- di oxabor ol an- 2- ypP¢'ph8ngosj02051
- [(I -1,2,3-triazol-lyl) Fethyl]oxazolidin-2-one
(Internmediate 7, 4.0 g, 10.3 mmol) and sodi um

Exaguedh SRl Snfore 2 16 (F BV EuifoRI 1 Sflhcotviipyriding3-

o 1O L) |
i pHe H-1 bBshag ol tyhmetht sxbxamldmmm s
rphenyl phospi ne) palladium (0) (.1.2 g, 1.03 mol)

was added. It was heated at "5 0C fwr 3 hours, cool ed
to room tenperat/uré . ol\ven Sew rated.
Chr onat ogr ap n syii ) @ W'?etone
(1:1) to acet Namd p pitation o oduct from
nmet hanol / di ch or onet hane (4: 1 50 nmL) by renoving

nost of the dichl oronet hane r reduce ssur.e
I-(SqRwenopygiging B (emel It g b e b frimediafe 12) (336

T i

I( mgm %63 trg%zol 1-yBnefioyl]oRblidin-29ng mntemmﬂteﬂg 3@& the, Il mmol),

sodipp car‘@o te m n}gﬂ)2782rg§nfg a(ngkgtmg)\ (7 %plg,-@y](py_gﬁlgs% paﬁacglum (0) (115
mg, W EAS }imre ¥£b@aﬂlﬂ¥e%é&ﬂ1wd%dar Eﬁ%ﬂ%gﬂ& 276 mg (55 %) of

i di ne- 2- car bal dehy t al etrah
prodiet bs thé h&d(o@ﬂlbﬁ)ic: salB 3syou(m$csohg,, mp >ZQO°%1@E§ )-
(51 ?)-3-[3-fluoro-4-(4,4,5,5-tetranethyl -1, 3, 2-di oxabo
MS(BSEN-452y19) MEdRybt CooF 3705
2,3-triazol-1-yl)methyl]oxazolidin-2-one (Internediate
"H-XME 3IMSBD-dQ -5 2.5616| 3H);s»67 @m tH);bbdh(m, (HEH.89(d, 2H)5 5.20 (m,

LEDY 2605 g2V, 546 (@b FOrE- 1 GHebai o) Fe2Pi Bodtob 13 (@, 1ED; 819
t t d 10 h
(s, %g%ﬁ%’tl}b&?gg @h}%gra%gggﬂﬁqhgﬁnsi Iainca gel o\l/JvirtSh
h / 609 f th
L L R Ny BN
Intérnfdiate 388 .103-Bf BERLAD ’. A athagh
3.97 (dd, IH; 4.30(dd Igg 486(d 2H) ; 519(m

IH); 7.45 (dd, IH; 7.6 N 7p75 (dd, 1H: 7.77
(s, IH; 8.02 (d, IH)[\IJ\/N18(S BB 23 (d, IH):;

2-Bromo-1-(5-bromopyridin-2-yl)ethanone hydrobromide (Intermediate 9, 650 mg, 1.8
mmol) was suspended in dry THF (6 mL) and cooled to 0 °C. 2- Methylimidazole (593 mg,
7.2 mmol) was added and the mixture was stirred for 2 hour. The reaction mixture was diluted
with dichloromethane, washed with water, and dried over sodium sulfate. Chromatography on
silica gel with dichloromethane/ methanol (20:1) gave 336 mg of the product (66%), as an
off-white solid.

MS (ESP): 280.07/ 282.07 (MH") for C11H;oBrN;O

"H-NMR (DMSO-dg) &: 2.15 (s, 3H); 5.68 (s, 2H); 6.74 (d, 1H); 7.00 (d, 1H); 7.93 (d, 1H);
8.33 (dd, 1H); 8.96 (d, 1H).
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9.01 (s, IH; 10.02 (s, IH). Reference Exanple 3:
5-{2-Fl uoro-44(5
WO 2@50x025- (| #-1,23-triazol -1-ylmethyl)-1.3- PCT/GB2005/002051
oxazol i di n-3-yl | phenvUpyri @ ne- 2- car bal dehvde
oxi nme5-{2- Fl uoro-4-[(5i ?) - 2- oxo- 5- (|
I -1 .3 , l

ctyl|pyridin-3-

% > 0 ! (l
1 19111 zQ;-iH:Zzo mue -h dfxaxmhcﬁﬁizaene
y roc oril ng, no re mxed in
nmet hanol / vvater (1:1 5m_, E carbonate(18rrg
0.163 mmol ), dissol Ve gr 4\1 , added and
the mixture was NSt rrg ﬁL e/f or one
d

day. More hydrg}ybgnine rochlorlde (10 ny) mas
added and the m xture was stirred for another

B e A i

?smbse Wﬂﬁ(brbléﬂ@l,égQB turirhetﬁylanQf-dmﬁHmmﬂeﬂ— -yl)phenyl]-
met hanol : and precipitation as described f

[(LAEL amrrreazmb1gyé)methwllpxa@ol(dsrg%on@f(lrttﬁ@ns«ila%'bt21&@% 0552 mmo),

R T e Y

mg,|d'05 mﬁloiﬁwéﬁggaclé(% likeAdeS&rited, unded) Examal8 1 torgivieHS 5 n?g @55 %) of
. 7 ,
pro&xos 7s {he hymchloydeeal r?F?qUHyss S@léazm? s?ZH%’ 9 Zde‘BZlS ( s

LIS (s f
JEEM@Q%@M%&@@N aem Go LLd) Bxame o %o
Ref er ence Exanp
mm&@mmd& T2 (23Mit h9T (31Dt AAGHABLIR) /b5 (425D 5.20 (n,
1! SO 2003 4B 749 (o, 2A0 e al) 188, 74y soRE 3R, 81187q, 1h); 8.19

(s, ﬁ-‘ﬁ) . 2§3(rﬁ Srﬂj L83953(s41H§3d9)DD€6r¥| VHB-14.57 ks, 2H3- t ri azol - |

yl1)-173-oxazolidin- 2-one (Internediate 6, 370
Theniﬁten?ecﬂg‘teffﬂpiﬁamﬁlb K(vRirB @fe@hﬂ:ﬂ% %1mwn (605 ny, 2 4

, and potassi um acet at e y, 3.3 mml)
Intetinpestiate(13¢)| 1 qoyrighiny:2-yh 4 H-mpidazod —v@aﬂuanone
ni trogen and trated W th dlthor r]625
r (di phenyl phosphi no)ferr g}rm (rr)
di chl or onet hane adduct (/ % . The m xture

was heated to 80 C for hours

2-Bromo-1-(5-bromopyridin-2-yl)ethanone hydrobromide (Intermediate 9, 1.2 g, 3.3 mmol)
was suspended in dry THF (20 mL) and cooled to 0 °C. 4- Methylimidazole (1.09 g, 13.3
mmol) was added and the mixture was stirred for 2 hour. The reaction mixture was diluted
with dichloromethane, washed with water, and dried over sodium sulfate. Chromatography on
silica gel with acetone/ hexanes (1:1 to 2:1) gave 170 mg of the product (18 %) as an off-
white solid (xf = 0.29, TLC: acetone/ hexanes 1:1; the 5-methylimidazole analog was also
formed, rf = 0.21).

MS (ESP): 280.07/282.07 (MH") for Ci;H;0BrNsO

"H-NMR (DMSO-de) 8: 2.09 (s, 3H); 5.67 (s, 2H); 6.79 (s, 1H); 7.44 (s, 1H); 7.93 (d, 1H);
8.33 (dd, 1H); 8.94 (d, 1H). The assignment of the 4- and 5-methylimidazole isomers was

based on HMBC (heteronuclear multiple bond correlation NMR- experiment).
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cooled to roomtenperature, filtered through Celite,
and extracted with ethyl acetate. The organi c phase
wowsa®ked wit h aqueous anmoni um chl ori de sol BPECT/GB2005/002051
dried over magnesi unsul faté} and evaporated to
dryness. The involatile residue was purified by
' | o

phenyll-5-(1.H-

1.2 thi'i'ﬁioﬁl'-(/ﬁnéthvnfl%-éxazohdm-Z -one

(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phenyl ) -5

- (I -I 2, 3- rrlazol-l-ylnethyly- l,2 xazolidin 2-one
and t he correspondi nQ, b reind ( ,N-O 54
mrol , 57% that wa ped e@' N fication.
A mixture of HNe - borao ate es nd boronic
acid prepared above, 5-bronp-2-

(2-methyl -2/f-tetrazol - 5y|) r|d|ne 160 (ﬂi
A solntipy of @nﬁbtﬁbltﬁaﬁ?s(ﬁ;ﬁ% élé}%bﬁ‘reﬁ )(2491?@ ?nglﬂé L trigrol) -ylmethyl)-1,3-

e

630trﬁg r1a1<2 sinfdly inplhiexyk phﬁﬂ_plwas)trep'&kllmdenmgcﬁlﬁﬁls (tﬁ'ﬁnggvlth a solution of
The reaction m xture_ was heated at

HC¥ ’é‘rdl‘lx@e I%Igﬂ’; § mlglp ghededcgion mspg% Sy g at Fqom @Frg)grature solvent
wad Wa?&g{éd%hblt feduded Tt_pﬁ'@s%ﬁl‘%% thedreSialy kec%“s@ilﬁ'ie% fréth 'w%@ler/ 1sopropanol

nagnesi um sul eva orated to dryness

(33 inmly,dl: Eﬁ)ltb givieel0 doie (ABels) pﬂpnoﬂucédts ithye Imdrmnhmrulgrsabmﬂlmless solid,
[elution with ethyl acetate: hexanes (3:2)]

mp?égé%s@%? e product as a colorl ess anorphous solid

R R N
‘H-NMR(I% mazn S(mrré;a) (%33 (mBzH);rﬂ;zw rBf]SH) 3n§§ (th, 2H); 3.16-3.26
(m,?l%—il)s 3%72%%{[%)(%3@ @ ?%%2'87 6§|)eZHrTe dgﬁ }Fs'fdf.ﬁ&ﬁ {8y 7.60 (dd,

1H}§ ’BVD(&& ZHI) e717aZ9| 11D: WLGoy(d] tily)e8.A6+8124t (ur,dEDf 8.19 (s, 1H); 8.70 (m,
){ no- %rldlne (2 g, 10.9 mml), sodium
1thff &%8(9@ (85 51) 8$8 (B¥#pl5D)- and ammoni um chl ori de (0. 59
11mol ) in |\Ld|nethylfornan1de (20 nmL) was
Thm@tﬁlf@ﬁdlﬂ@ﬁ far Example 6 vepepreppred laégéh“@n m xt ure was

diluted with ethyl acetate (-100 ni)
Intermediate 14: fert-Butyl 4-[2-(5-{2-fluoro-4-[(5R)-2- oxo 5 ( 1H—1 2.3-triazol-1-

ylmethyl)-1,3-oxazolidin-3-yl]phenyl} pyridin-2-y1)-2-oxoethyl]piperidine-1-carboxylate

F
/ \ N=

>< >\—N \/K/N\)

tert-Butyl 4-[2-(5-bromopyridin-2-y1)-2-oxoethyl]piperidine-1-carboxylate (Intermediate 15)
(590 mg, 1.54 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]- [(1H-1,2,3-triazol-1-yl)methyl]oxazolidin-2-one (Intermediate 7, 598 mg, 1.54
mmol), sodium carbonate (490 mg, 4.6 mmol) and tetrakis (triphenylphospine) palladium (0)
(178 mg, 0.154 mmol) were reacted like described under Example 1. Chromatography on
silica gel with hexanes/ acetone (2:1) gave 691 mg (79 %) of product as a colourless solid, mp

>140°C.
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product was isolated by filtration and then washed

wWth ethyl acetate to give the title conpound, an
woRdosmioee anor phous solid which was used in tPET/G82G05/002051

step without further 54

purification.5-Bronp-2-C2-net hyl -

2
s RGBS, S 87
Mﬁ@% APV 2R gt (90 5166 a0 05 o P etD: 272 @

2H)R 3P %‘%40'4} b6 %3%}%% m gﬁ?%g%%%?(& fzﬂ))e% bygmrw) 7.43 (dd,

t| ca m xt'ur e ‘of

1H)ur7parr(dﬂ; Hei) 5712 (mbm)r 2177 43,d1H)5 -8y 50y 11d); n&lpr&aig(mlH) 8.18 (s,

Pharmaceyticals (WO 01/94342)] (-28 mmol) and sodium
1H)p r9é9 g, 125 nmml) in dry DVF was evaporated to
dryness under reduced pressure. |rred solut|on qf
raiediate 455 ery-Bubvd 4rldrls 12-gxoethyl|pip e-1-carboxylate
dropwi se at ice-bath tenperat U{De vvlth |odorret hane (3.0
m., 48 mmol ). The sti red reac o /m re was all owed

to warm and then nain n‘%&raturefor 2

hours. The reactio s pa titioned between

iced water and eth cet ate The organi ¢ phase was

washed with water, dried over nagnesium sulfate, and

t.e or at nder r
AL EBREEL S DR S, TR M S8 s sooied o

10°0&hd kehted dﬁivaEd\hltlﬁih@blhﬁbﬁJ pRIPiRNRE] ire THY (2M; at3stml, 2. 63 mmol).
(60:1)] to give:

ThegeagtioRpniztyre VhaétSHVIe‘_i g 30aminates eng thamaspiytionaf fer-putyy4-{2-
e T AR A o
2.69-4111:1318)11261, 'I:L_)HHSIS md.) ;zvﬁs gddedl \Eh syrthg@5Thelrbactidd) m1><8u1967va(sdtllowed to warm
to 105 ayer Bous w11 43 10ea paUPEY it peteesivg papameipapiter (V5 7, 200
mL?%P&%P %ﬁzﬁngy e @%eéx?r%@teﬁﬁslﬂy) fzth}lfzff acetgte]()l 50 ﬁhlg %dﬁ%@r@@hum

28 (dd, IH;

sulfBte8 & omatophaphBon aidica gel wils hgmesrtetms@aﬂatg K7 ﬂ;)rga\rell\ﬁl@(t mg (57%) of
(Het er onucﬁmﬁf Mul ti pl e Bond Correl ati on) experinents,
thepypd\l,r,ﬁﬁ%ﬁq eFS$id coupl ing of the protons of CH3 to

the C5 of 1 t

Ms B8P3 47/18s 45 (AP ES: C1bsBN:0;

"H-.NMR (DMSO-dg) &: 1.09 (m, 2H); 1.37 (s, 9H); 1.63 (m, 2H); 2.02 (m, 1H); 2.72 (m,
2H); 3.06 (m, 2H); 3.91 (m, 2H); 7.87 (d, 1H); 8.25 (dd, 1H); 8.85 (d, 1H).

Intermediate 16: Tert-butyl 4-{2-[methoxy(methyl)amino]-2-oxoethyl}piperidine-1-

carboxylate
(@] o—

O N/
(O
<0
To a solution of boc-(4-carboxymethyl)-piperidine (M.S. Egbertson et al, J. Med. Chem. 37
(16), 2537-2551 (1994)) (1g, 4.11 mmol) and bis (2-0xo0-3-oxazolidinyl)phosphinic chloride

(1.05 g, 4.11 mmol) in DMF (4 mL) was added N,O-dimethylhydroxylamine hydrochloride
(561 mg, 5.57 mmol), followed by diisopropylethyl amine (2.15 mL, 12.3 mmol). The
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ring is observed in the 1-nmethyl-l -isomer of Rf 0.3,

but not in the 2-nethyl-2Hisoner of Rf 0.1). The
waerpoued2 referred to as 5-brono-2- (I - et hyl - | PCT/GB2005/002051

-tetrazol -5-yi)pyridnme is tShus the isoner of Rf 0.3

and the conpound referred to as 5- brorm 2-(2-met hyl -

rea%fo%%%ﬁ%{i wag stYr(x)élo P 58 Ingﬁlﬁtlsg éltﬂu%é%i wit ethsloace{ate (f 1 OBf mL) washed with

water (2' x 5@ty hnd ribdb e z6diuhr salke tGHrbRN o thphy B Isilica gel with hexanes/
-5-(1i M 33-triazol -1 -yl met hyl M3- oxazol i di n-2-on

pheny
ethyd acetf- (Brldndp%)@am AI1Qmg|(H5%) Qﬁthm@@)qct as a colourless oil.
Hi m dazol -1-yl') et hanone (Nnt ermedi ate 12) (336 ny,
MS1ESPYmMiB 725 (M- “bocH") for C14Hz6N204

AR B it 3Pt 55281 A 21 35 hOHR02.29

| t5 i bepazabi( nsf: one
2H)(|2n§86§n (}-Dgtzagd)(;? 3825@ts ¢ ppj (, sozl um car bonat e
(300 ngy, 2.8 nmol) and tetrakl S (tr| phenyl phospi ne)

! ere. rea egl I0 ridin-3-

ample, 72 1 up1
y }@ﬁgﬁ-gm-ﬂ,ﬂﬁthﬁchghf&hﬂ% is_-g{:iazoﬁ@inoztbhess solid,
mp or

C23H20FN708 1H NVR ( DMBO-d” d: E 55 (s3\ 3H); 3.97 (m
IH; 4.31 (m IH; 4 ; 0 (Mo | HN=Ne. 05
) ) 737297.80

H);

(s, 2H); 7.46 (dd,

(m 2H); 8.13/{a\ | H; 8. :

9.03 (s, IH°N14, (brs I H). Thelntermedlatefor

Exanpl e 4 vver\—p{epared as follows: Interrredl ate 12:

1-(5-B d 2- 2-(2- da
1 @Bymf,bgggg@ %R@Mhs)dwe%@%ﬁi%wam “Of) ?@fﬁ'ﬁﬂﬁ'ﬁ%ﬂ 580 mg,
1.8 *%H&z%ﬁg‘s?t%{dlo% %@?ﬂ(,}é‘%&gﬁ%ﬁ -dlélxagom i—ygﬁﬁenyl] [(LH-

5led to
1 ZBEﬁrilay(bll-]nykijmblHoﬁe&BEdng -oile anmrnie)ilamag, 6%@@, hRadnnoly, sodium
e e 012 0 T el 20 L B0 m, 0.1

mnﬁﬁf\lvgﬂ'e r@ﬂ:té&\’lﬂ{e cﬁ:@&iﬁé@tﬁ%xf ]@ia@nplgl‘ IUTRERENaRAY sfent.

ca gel wth di chloromethane/ methanol (20:1) gave
Chidatogyapiy dnheligr gell with (ﬁﬁﬁ%omedﬁna/rm@ﬁﬂﬁm/uﬁﬁ tldo Sdl)igdve MY mg (57

%) %E %r@duct azsgatoco?oquegsglgarg ?oa(mNH‘ltPle %ree bz%%% e pr'c}guct (310 mg, 0.61 mmol)
was taken up in isopropanol (10 mL), HCI (1M in ether, 2 mL) was added under vigorous
stirring. After stirring for 15 minutes, solvent was removed under reduced pressure and the
residue was crystallized from water/ isopropanol (~ 30 mL, 1:15) to give 261 mg of the bis
hydrochloride salt of the product as a colourless solid, mp >240 °C.

MS (ESP): 508 (MH") for CH30FN;O3

'H-NMR (DMSO-dg) 8: 2.09 (m, 2H); 2.82 (s, 3H); 3.13-3.88 (m, 12H); 3.97 (dd, 1H);
430 (dd, 1H); 4.86 (d, 2H); 5.19 (m, 1H); 7.43 (m, 1H); 7.60 (m, 1H); 7.73 (dd, 1H); 7.77
(s, 1H); 8.06 (d, 1H); 8.15-8.23 (m, 2H); 8.91 (brs, 1H).




1H NWR (DMSO-AO d: 2.15 (s, 3H); 5.68 (s, 2H); 6.74
(d, ITH; 7.00 (d, IH; 7.93 (d, IH); 8.33 (dd, IH;
wW@286/1{@?22 | H) . Exanple 5: (5 PCT/GB2005/002051
)-3-(3-Fluoro-4-{6-r(4-met¢l-I|.fir-imdazol-I-yl)acet
vl | PVri di n- 3-
yl } phenyl)-5-(Ifl-1,2,3-triazol-I|-vlnmethylVl., 3-oxazol
Thej 1dierm€dla>tnefdr H@nﬁiecﬂrwpgprprdpareéa%/fO)ﬂowsv( 4- et hyI -

Interlnkne],dga : .EZ NE (%l %%trﬁ‘o%@% 1n-£ ﬂtf uTe lchvﬁmpelr:a)f in- l-vlg)bur%anql -one

\YA' B AV A | LILILI },
(51 7?)-3- [3 fluoro-4-(4,4,5 5-t@tra -1, 3, 2-di oxabo

rolan-2-yl)plienyl]- [(li-
7-1 23tr|azol-l-yl)/rre1\hyl] FN- 2- one
(Interrredl ate 7, 52 mmol ), sodi um carbonate
(175 ng, 1.65 mml) an__/tetrakls (triphenyl phospi ne)
pal I adi um (0) (64 nmg, 0.05 nmmol) were reacted |ike

5-BEGRGHL 198@9)1‘1?1%@ (ﬁ h g ?m%gl) gvlal\é Geattd Wih {ségrs o ﬁﬁgnesmm

produc e'salt, colourle Sol1d

5 chldmle>(2]1117ﬁ THEC).64 MB B 23Rmol @Ad @m(aﬂibb@—]\f—meﬂ@t—ﬂ!—ﬂﬂﬁﬁmlperazin-
-yﬂgvtl)tanqm.]fl ?g‘%%ﬂate%ﬁf%%r_sngoi%m%ﬁ Ylk% g%s’gn%)%'_g fo§ ib'n%%mediate 15.
e i S i 9 e s
(55¥dipf tie. Bedydbrsa colelisless #1157 (brs, IH). The internediate

for Exanple x were prepared as fol | ows: Intermsdi ate
MSXBSPY.- 245 388485 (MH D {@-ClMaoBr O net hyl - | -i mi dazol -

i IS € I S 4 BRI 0 75

P§|§£|§{a %lgg5 15":1}(1)20 nL) and cooled to 0 OC. 4-

g, 13.3 mml) was added and the

Intennxediate l\saszv-swtltoxsd\f-frmrrth\ﬂ A@Eumethylpeper 1j

was diluted with dichloronethang, washed wth water,

and dried over sodium sulfate. t ogr aphy on

silica gel with acetone/ hexanes/(1%] to 2:1) gave 170

ng of the product (18 9% as _an offwhite solid (rf =

0.29, TLC: acetone/ hexanes 1:1; the 5-nethylim dazole

anal og was also forned, rf= 0.21). M5 (ESP): 280.07/
4-(&&20@7—n(dt&¢k)y—1ﬁ@ﬁet@1—ﬁd1ﬁammw SeNbRuUeBeEx alf Bynthesi?13)2239-2246,

s, 3H); 5.67 (s, 2H); .6.79 (s, o 7.44 (s, 1H);.
15 200(-,1) glgg,(}_%f,m mq)ol) aEnd l-mlél%hylplperazéle (1 & E? 12 mmozi) \svere mltclzac'l in DMSO (2
mL) and heated to 80°C for 3 hours. The reaction was quenched with saturated aqueous
sodium hydrogencarbonate solution (~100 mL), extracted with dichloromethane (3x 100 mL)

and dried over sodium sulfate. Chromatography on silica gel with dichloromethane/ methanol

(18:1 to 3:1) gave 749 mg (54%) of the product as a slightly yellow oil.

20 MS !ESP!I 326.47/ 328.47 (MH+) for C11H23N302
'H-NMR (DMSO-d¢) 8: 1.63 (tt, 2H); 2.13 (s, 3H); 2.10-2.45 (m, 10H); 3.07 (s, 3H); 3.38
(m, 2H); 3.64 (s, 3H).
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8.33 (dd, IH); 8.94 (d, IH). The assignnment of the 4-
and 5-net hyli m dazol e i soners was based on HVBC
w@ b@satoncl ear nmul tiple bond correl ati on NVR-PCT/GB2005/002051
experi ment). Exanple 6: (5 57
)-3-{3-Fl uoro-4-[6-(pi perldln 4-yl acetvl) pyridin-3-vnp
I .

r1d1n-3-vl]phenvl} 5-(1H-

) -02- omre t hyl ] pi peri
di ne-1 -car boxyl ate 630y, 1.12
[ : under Vi gorous
in dioxane (4M 5 nlL).
The reaction wasystirred over night at room
tenperature, solvent was evaporated under reduced
Berpyb4$(r £2- ﬁnokot4}é(5Ra}§|-cdqoé (Hfﬂﬂs%—aiazpkwlmctbm)vla} -gxdzolidin-3-

YIRS 2 i Dot g - o g (rmicuate g8, 3ps me, 052
o % inl n 4 ew drops
%%%R% D'\%ﬁ%d Mﬁdﬁ?? % xﬁl&ﬁ (%Hhi d1910 £a24 bgrgba  fe drop

acetierpcifHt; ro@nggnpmtum-gnd 13)1‘1113]. p;regs@rei for 241q)1$s 3r I@xew@ng mixture was

ﬁlte(r%thr?q%?x éﬂg bll\}{ E%:hlbppbe an %9]2(%1'@%\&% ngbovéchJ?clfs’_%ésduc?fBressure

Chl%nQﬁ)g%bhy'vws %)egfoillﬁecgo@@ (RP lsiﬂ)ca (@s«nigga R%%Shﬁ'bart&g%@wﬂh 0-20%

acefomiteiten(editaindag 9.4%6 H«éhm w;atsr vF@ﬁ‘élq@S @p@ﬂ@mga@ociuﬁtmgpooled and
er nedi at

sohﬁm? yay §n%c§/e |u8§¢rore§ucref1§ire§¥)g o;{ge ges;due was taken up in isopropanol (20

mL) hnd?HE { INI3g eftet, Y. STI?AU&WaV&d&d under vigorous stirring. It was diluted with
oxazol i di n- 3 [ phenv ridin-2-yl V2- oxoet hyl ld% per.i di
hexares| (1@ aplp@yad @g@dﬂ@astco gq:tyql by filtration and dried at 50°C under reduced

pre%séjlg< oég?ve ?f@g%%é @%]%rbgocﬁ@gég ggtlbé‘ﬁ‘&hg ?p&fuc%srhecdloﬁ?erss solid,

mp(>@r7§‘)c@1eb3-fl uoro-4-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabo
rol an-2- yl)rhenyl]- [(I

qgﬁg) 34471, z'a@qH*j for IOy smLFyiG-0xazol i di n- 2- one

nternediate 7, 598 ny, 1.54 mmol ), sodi um carbonate

'H-ANAIR (BWIS-df) smpb@ (ﬁnQH) el ozﬂkmszﬁg ri.pheayimoseT (tﬁl), 1H) 4.12 (m,
palTadium (U) (17 were reacted lik

1H)je530 (dskdHINdS6 (Eo@ﬂﬂol 5e19.L(m Ao edoaidapty 6A0 ﬁdd,lléﬁ, 7.73 (dd,

RN Sl (O E R BRI

8.92 (brs, 1H); an additional 2H are either under the solvent or under the HDO signal.

The intermediates for Example 8 were prepared as follows:
Intermediate 19: Benzyl 4-[(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H-1.2,3-triazol-1-ylmethyl)-1.3-

oxazolidin-3-v1lphenyl}pyridin-2-y])carbonyl]piperidine-1-carboxylate
F 0

YO
O b

O
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>140C. M5 (ESPV. 565.66 (MH) for C29H33FN6CBE 1H NWVR
(DMSO-dfi) d: 1.11 (m 2H); 1.38 (s, 9H); 1.66 (m
WQ@RH05/12:007 (m IH); 2.72 (m 2H); 3.13 (m 2H)PCT/GB2005/002051
3.84-4.00 (m 3H); 4.30 (d@s IH); 4.86 (d, 2H); 5.19
(mIH) 7.43 (dd, IH); 7.60 (dd, IH) 7.72 (dd, IH);

Ben(zgl Z {(*(%Sbrogl}_%%m? B%yls%'gkcln}ﬁ]mp%pée %&bﬁ)@latk |_eréelfin%tﬁate 20, 250

mg 0.6 2minfol ) (SRPPY3 -l biv-2- (zy 14\525 mﬁhﬂyyl-u Bi, Z}Gfdxdlbcﬂ'e}ah-%ﬁlr)}ﬁlenyl]
oxIateAsqutlon of br ono- 2-i odopyri di ne

[(15- 1629314mz|o} 1rm)m¢wla%zmqln@a@edmeme igte 7,%@&&é'5gm01)

o g BB 0 Ry LS oA RS 0 om0 72

mg,jl.i{)@z b1} wereIOacedlikecdesarilobdt dielor Bxamplatli ﬂhrm’haibgrabhy wh silica gel
with hetanespeeterhi(l: )gava P2 medRdephsfinrpdyst ps aslightv yellpydiggd foam.

Iate(lntermadlate 16 770rrg 2.69 mmol) in THF (5

MSHESPYias8 5 tor SortlelPsOsThe reacti on mxture vvas

allowed to vvarmto 10C over 2 hours and was th

"H-PMR DM SO -de)sut béE (mmiphiobBhane2 i 3-8k (g s pm% -4. ih(m, 4H);

+3lds SR F B A S b PG SYRIACHRR R RN o 7.60 (aa, 1m0

7.780d 0 TEY.097aFEYIFDR 8306 (d¢ aHYes. 194813 e $/93ebhy [1H).
g:%tgt@e 7 g) égve 5961 rrgg(d570 of dih?)ﬁng)product as a

9H); 1.63 (m 2H); 2.02 (m
(m 2H); 3.91 (m 2H); 7.87

8.85 (d, IH). Internediate X .
4-{2-[ met hoxy( menyl @ o\ - 2
ylate To a solution © 0—<

boc- (4- car boxynet hyl ) -piperi & ne (MS. Egbertson et
al, J. Med. Chem 37 (16), 2537-2551 (1994)) (Ig
5- Blowl))dwm%(‘@gl@( 7§ Iamlz)dvasmemé Wi s5oRTaRY magneswm

0 4 nL dded
hlﬂj @hﬂ&ﬁ@#h@%%ﬁ?l mne y filcl)jg rn f}le (Sélmmsg, a5 g?
{[nlBﬂRJx)y(métﬁ%/lbzﬁﬂﬁd]dAVodﬂyl}@q&h@mél-Bbehrbbxyi:me IQIEntéliinddiaﬂSlZl 529 mg, 1.73

'~,— 8.25 (dd, IH):
ert-butyl
oet hvUpi peri dme- | car box

Thereacti on m xture was stirred. for

mmlﬂuteekscrehqdlfpwtwmwlamﬁ %ematogrqpbwnﬁﬂ)ca aﬁ}a@ﬁhaexanes/

| fate.
ethgﬁé%%ta og \%yisgﬁlq% ﬁé}/c)a&q h?ﬁfoﬁ?%t% &xan es/3 s S
MS (ESP): 403.19/405.19 (MH") for C1oH;oBrN,0;
'H-NMR (DMSO-d¢) 8: 1.42 (m, 2H); 1.83 (m, 2H); 2.99 (m, 2H); 3.93 (m, 1H); 4.04 (m,
2H); 5.07 (s, 2H); 7.26-7.40 (m, 5H); 7.90 (d, 1H); 8.28 (d, 1H); 8.88 (d, 1H).

Intermediate 21: Benzyl 4-{[methoxy(methyl)amino]carbonyl}piperidine-1-carboxylate

A mixture of benzyl 4-(chlorocarbonyl)piperidine-1-carboxylate (H. Harada et al, Bioorg.
Med. Chem. Lett. 12 (6), 967-970, 2002) (1 g, 3.55 mmol) and N,O-dimethylhydroxylamine
hydrochloride (346 mg, 3.55 mmol) in dichloromethane (20 mL) was cooled to —20°C and



ethyl acetate (2:1 to 1:2) gave 770 ng (65% of the
product as a colourless oil. Ms (ESP) : 187.25

W@ keosooddd for CLAH26N204 1H NVR f PMSO-df i) d: PAT/GB2(051002051
2H); 1.37 (s, 9H); 1.61 (m»2H); 1.85 (m IH); 2.29
(m 2H); 2.68 (m 2H); 3.06 (s, 3H); 3.62 (s, 3H);

. 89 EXx le 7:,(5 . .
oy (o2 L P (Ao g FAER HOYHES W 3l fach room
tembB¥furélber30 mlnutes and was stirred for another hour. It was diluted w1th

vUphenyl )-5-(1i?-1,2,3-triazol -1-ylnmethyl)-I, 3-oxazo
dlc}dpmngathame (100 mL), washed with potassium phosphaté buffer (IM, pH 7 3x 100 mL)

andndq%g ggéro {g&ﬁ%ﬁé F‘%{ EI a?ﬁ%o&n#o%%&&dqmi&sfe? Mﬁ}{éxhnéé étﬁylt fetate (1:1

to 0t Bi géve 85¢ ﬁTgf(EO%r) of ﬂle(p40di1c5aé5a t@lbmamebnyl -1, 3, 2- di oxabo
rolan-2-yl)phenyl]- [(1H,

Msgggp% I 3@z %\VIHW f)om(jﬁégﬂlgmazol i di n-2-one (Internedi ate

), sodium carbonate (377

3. 55
Mﬁsﬁ&akﬂ@(@?ﬂbhbﬁ@(lph&b%%@ -2991(a @Fi3 08)(s, 3H); 3.67

0 8 ke descri bed under
s, éﬁ%ﬁ%&gcﬁ=zéﬂl knaﬁio?%égéﬁ{é%ﬁ#b Chr omat ogr aphy on
silica gel with dichloronethane/ nethanol (5:1 to 3:1)
gave 510 ng (57 9% of product as a colourless hard
foam The free base of the product (310 ng, 0.61 mol)
was taken up in isopropanol (10 nL), HO (IMin ether,
2 nmL) was added under vigorous stirring. After
stirring for 15 m nutes, solvent was renoved under
reduced pressure and the residue was crystallized from
wat er/ isopropanol (~ 30 nmL, 1:15) to give 261 ng of
the bis hydrochloride salt of the product as a
colourless solid, np >240 0OC. M5 (ESP) : 508 (M) for
C26H30FN7G3 1H NVR (DMSO-cU) d: 2.09 (m 2H); 2.82 (s,
3H); 3.13-3.88 (m 12H); 3.97 (dd, IH); 4.30 (dd, IH);
4.86 (d, 2H); 5.19 (m IH); 7.43 (m IH; 7.60 (m
IH); 7.73 (dd, IH); 7.77 (s, IH; 8.06 (d, IH;
8.15-8.23 (m 2H); 8.91 (brs, IH).The internedi ates
for Exanple 7 were prepared as follows: Internedi ate
17: 1-(5-Bronopyridi n-2-yl >4-(4- et hyl pi per azi n-
1-vDbut an- 1-one 5-Brono-2-iodopyridine (927 ng, 3.27
mol ) was reacted with isopropyl magnesiumb5 chloride
(2Min THF, 1.64 nL, 3.27 mmol) and
I V- et hoxy-i V- net hyl - 4- (4- met hyl pi perazmn -



yl ) but anam de (Internediate 18, 749 ng, 3.27 mol)
i ke described for Internediate 15. Chromat ography on
wadosassogel wi th di chl oronmet hane/ et hanol (10PAT/GB2005/002051
4:1) gave 582 ng (55% of ®he product as a col ourl ess
oil. M5 (ESP) : 326.47/ 328.47 (M) for Cl4H20Br N3O
8 . '

Vi

D] e

AN NG < fx )= =) 3 A ) L A =
1,28 XriakéR) 3y &ﬁyﬂﬂ%?a-bkﬁzoliliﬁi—zldiﬁedi ate 18: i V-methoxy-
-met hyl - 4-(4-met hyl pi perazin- -yl())butana m de
4- Chl or o- N- net hoxy- N- net hyl'sbut yrgm de (V.
j 5

Sel vanur ugan et alc,) N 9- 6, 15 2001)
i p [ 1.2 g, 12

( 1 g, 6.04 nmol)
nmol ) were m xed¥l O (2 nm.) and heated to 8Q0C for
3 hours. The reacﬁl on was quenched with saturated
aqueous sodi um hydr ogencar bonate sol ution (-100 nlL),
A s6MtibRef @Qt—wt&lh%-HB%M&MM&RFZ(O&K-S@G{— ir2)3-aiadoldl-iybmethyl)-1,3-
over sodium sul fate. Chraomat ography on silica

er. at, h S ﬁgl W é-h
5 oxagelidindrirbendhpyridierdioroonyazetidgiest-garbarae dyerpediate 22, 220

8l 5 BB e A6 v
diofdWBDnff)iand it wak. shidred tat rooRtemplrahie for, or@Hjonr.2SdlPerit wiss evaporated
und(g{;nﬁed%%g?ﬁ;p%u%7 c@%m%&apﬁy vsvgs ;ger}}orrznz% ;on%-?ngPss'ilica (using a RediSep
cart)rx]fpdg%)h%"ﬂft)%_@%écf&’tdn@ﬁﬂ@{o@ﬁfahﬁﬁ@0.4 oy TEAY ROR¥ter. PHatib’-cdnMining

10 profud war¢ pocledind sojtame way fomdved uosderzoduagil presswae TB@ pesidue was taken
up 1?11%/}(3%@%} ngouﬁtgarg&IgéE{ lifl)\% llrﬁ étgér?bi_rgt) Whs a@deé'lﬁlﬁér%g(l)rbus stirring.

Thé/ﬁrleé’,i?ﬁm& LA W ébll%cﬁéh)og&ﬂﬁﬁtmﬂ dridi dRdiad tten tengrEdvareyinder reduced
te (Internediate 19, 305 ng, 0.52 mml) was

pressyc toggvednd23 %y pithe hydsochlerisie s#lt pEthh arrstuct asgr greenish solid, mp

9 c(g:‘{&@i ning a few drops acetic acid) at room
0( F)ature and normal pressure for 2 hours. The

15 MR AR I Ge et Broved under reduced
s RUTR o PN . 0 PR o G a0 2 1
(m, thMAf{gﬁ'l?{l)Sj%ﬁ(%,ﬁi}gg o831 THAY: 7.7 WU, 8 1Y @ASH); 8.81
d product" Ver d

cont ai ni pool ed” an
(m, 1H); 8.90 (brs, 1H); 9.22 (m, 1H).

The intermediates for Example 9 were prepared as follows:
20 Intermediate 22: fert-Butyl 3-[(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H-1.2.3-triazol-1-ylmethyl)-

1.3-oxazolidin-3-yl]phenyl}pyridin-2-yl)carbonyl]azetidine-1-carboxylate
F (o)

A7\ »\o

N "
N

=N
Y

=
N
o~
A< o
tert-Butyl 3-[(5-bromopyridin-2-yl)carbonyl]azetidine-1-carboxylate (Intermediate 23, 447

mg, 1.31 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-
25 [(1H-1,2,3-triazol-1-yl)methyl]oxazolidin-2-one (Intermediate 7, 509 mg, 1.31 mmol),
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sol vent was renoved under reduced pressure. The
resi due was taken up in isopropanol (20 nL) and HC

w@ badsitmeoer her, 0.5 nli) was added under vi gor oUBCT/GB2005/002051
stirring. It was diluted wéth hexanes (10 nL) and the
solid was collected by filtration and dried at 500C

RS SR o i B g 0 05
mg, 9013 ﬁﬁmd%v?r% 54ctddda&) desévibe( DM Bbinpld I(Mﬂt)gmfgqo mL of solvent.

C23H23FN63 1H NVR (DMSO-d™ d: 1.
Chropptoggaphy opsilica gyt wgh byxangs acetope (]41)1g_avter§:(_)|2) m 7 3 L%Bgtl product as a

86 (d, 2H); 5.19 IH): 7.44 (dd. |
Cd“%“dlgﬁﬂtag%f" ; L s l(_?jd IH); (r7n77H)(s, IH);(8.07 (sz,

@ Fﬁéag(@?{t)gﬁgczs#ﬁﬁwwﬁ addi t?oggl (anH !allr_l)e; ei8i zgr
M@%M?E{; by 8 aHIOE53 4 BRSPS, 0 oa Dy s 100 456

afig). 1
(d,%?_?}r,(e%_ﬂ%gh? ; 7944559!14}4 7.60 (dd, 1H) 773 (dd, 1H); 7.77 (s, 1H); 8.10 (d,

ro-4-rr5i ?V2- 0xo- 5- (
1H); B.IR B; 1H);a2.20 (m {H)res.8§ (bre,3.H).

e iRt a0 st A SR et DB 1 £JcB e Y- B evtae

L CI—)CIIL)’I
4-[ (5- bronmopyri di n-2-yl)car
ate (Internediate 20, 250 ng,
(51 ?)-3-[3-fluoro-4-(4,4,5
rol an-2-yl ) phenyl ] - [ (]I
-1, 2, 3- tr|azoI-I-yI)nethX&Foxazolidin-2-one
(Interned|ate 7, 241 62 nmol ), sodi um carbonate
(197 ng, 1.86 mmol) tePrakis (triphenyl phospine)
pal l adium (0) (72 ng, 0006 nmol) were reacted |ike
descri bed under Exanple 1. Chronmatography on silica

5- Bgcaho-\m-mtioﬂ}ebdmae(slw%g; 8t&5rrempl):vigs rganiesd W8 19egrapyBmggnesfum chloride

ST,  fi B Yool bbb PPy o cponyt

azeﬁélll‘ibheqtﬂarb&( dZe (Iﬂler%f@daat@ 24 (1146(62&11 29 ma%ol? Bkd ddseribea for

Int¢nmediafe; 157 @Bémafmsra@hy 06 plica gelowitl h@?ianpff&th}’?al_&@“( del) gave 447
I 8. 15-8. 23 2
mgég%@ ?%tI’g pquig'ft aSI 02?‘%2814 a hél I2_|)O Benzyl (m 20
t di | - b
=0t Vil R M T R S

'-ANRAR (BH1y1dh) &:SPRS pRYH)MBINesi 4k, 4H); 4.44 (m, 1H); 7.93 (d, 1H); 8.28
(dd, 1H); 8.84 (d, 1H).

eridi ne-1|-car boxyl

OF
thyl -1, 3, 2-di oxabo

Intermediate 24: tert-Butyl 3-{[methoxy(methyl)aminoJjcarbonyl}azetidine-1-carboxylate
Fa 0
N>~
o) N—O
/

To a solution of 1-(tert-butoxycarbonyl)azetidine-3-carboxylic acid (H. Itani et al, Biorg.
Med. Chem. Lett. 12 (5), 757-762, 2002) (0.5 g, 2.48 mmol) and bis (2-oxo-3-
oxazolidinyl)phosphinic chloride (0.633 g, 2.48 mmol) in DMF (4 mL) was added N,O-

dimethylhydroxylamine hydrochloride (339 mg, 3.48 mmol), followed by diisopropylethyl

amine (1.3 mL, 7.45 mmol). The exothermic reaction was allowed to cool to room



chloride (2Min THF, 0.86 nL, 1.73 mmol) and benzyl 4-
{[ met hoxy( et hyl ) am no] car bonyl } pi peri di ne-| - car boxyl a

wo eoofhindoe? medi at e 21, 529 ng, 1.73 nmol) |ike PEFCBR®SM02051
for Internedi ate 15. Chrom&eography on silica gel with
hexanes/ ethylacetate (5:1) gave 252 ng (36% of the

coByBE e HE bS50 bl Bt i g,

the féﬁdu% 'vl)as dllll_ll)ﬁﬁ Wi etﬁﬂ) acet%te9(9 00 Ii’ﬁL)ZH)lshea Vﬁﬁl lﬁdfassidﬂ) phosphate buffer
, (s,
(IM @H T, Hcyc 109.12B) "{Hdi thlHyvates ?%BIQ%mLD ppd dql@f% ewwlame%ulﬁte

7% d
Cr R baol ST WP RS TS 4 e TP EAT e produet
as afcofoufiexd stﬂﬁl of benzyl
4- (chl or ocar bonyl ) pi peri di ne-| -carboxyl ate (H Harada

MS?ESB} , 263 M2 Vest.C (agmoLet t . 12 (6), 967-970, 2002)
, 55 Mo N, O di met hyl h dro%%)lamne

d
__EMR_@MM@EB (B&@(S;ﬂH),g.% 38 (sn38D) 3 ot-6hEnnHRs 3.83-4.00

nm.) was cooled to -2Q0C andpyridine (1.15 nL, 14.2

I) was added. The reaction mixture was allowed to
reach roomtenperature over 30 m nutes and was stirred
for anot her hour | t vvas d| | ut ed W|th di chI ororreahane

(m,

15

20

25

100, T A0aE LN TR

T StTrcd ger W tiT [exaness hyl
acetate ( 1:1 to 0:1) gave 60 rTg (90% of the pr oduct

as a colourless gilQ ; dh/;:@i})for
Cl6H22N2O4 1|—|-,{}1M% p/E ; ml| 2H); A4.66 (m
2H); 2.80-2.99|( H) ; I—'\|)<‘JM s, 3H);
4.01 (m 2H); 5706 (s, 2H) 726745(m 5H) . Exanpl e
9: (5
)-3-{4-16-(Azetidi n-3-vlcarbonyl)pyridin-3-vn-3-flu
1- (%Bemn{),pﬁlcﬁm-Z-yl) -2-(2,5-dimethyl-1 H-imidazol-1-yl)ethanone (Intermedlate 25, 985

mgs%%as 5 r Zﬁﬁi %J% % !ﬁ' 3(1121 5I 3 ?etr%%(naeﬁ%}l ldi 5_] dgox%lgroﬁn- 2-yDphenyl]-
(113 L1, 5'&1@20‘111%1 Iﬁetﬂylp(ﬁﬁlzaﬁdlﬂ-m@n(ekmedlate 7, 1.30 g, 3.35 mmol),

2 3- trlazo

sod@mmbpmtﬁ (88 7Tymg, %mn}%)ﬂnddpiﬁales (ripbeybhespiparralpdinge(0) (387
mgtj oxan &?(é) ﬁq}}%a&e&]fl?é; g%?h%(ﬁﬁ'g%f E%igtg 1?% ﬂg&sﬁ‘éﬁlgi%i dfolvent and

heaWhg at HC'C (et hiourdli CbranatogPaphily Jonaiiitai gel with d$¢hl(m)ﬂﬂthahe/ methanol

om tenperature for_one hour. Solvent s evapor at ed
(10iaak 1y e WyrcaSRll EAbomRh EBER B GABTTH AT ) Rpefodct a
colQMeSs deddPnp! 1126A50esi ng a Redi Sep

MS (ESP): 476.16 (MH") for C;4H,,FN7053

'H-NMR (DMSO-dg) : 2.01 (s, 3H); 2.15 (s, 3H); 3.97 (dd, 1H); 4.31 (dd, 1H); 4.86 (d,
2H); 5.19 (m, 1H); 5.64 (s, 2H); 6.51 (s, 1H); 7.46 (dd, 1H); 7.62 (dd, 1H); 7.75 (dd, 1H);
7.77 (s, 1H); 8.10 (d, 1H); 8.19 (s, 1H); 8.25 (m, 1H); 8.99 (brs, 1H).

The intermediates for Example 10 were prepared as follows:

Intermediate 25: 1-(5-Bromopyridin-2-y1)-2-(2.5-dimethyl-1H-imidazol-1-yl)ethanone

0]




cartridge) with 0-20% acetonitrile (containing 0.1%

TFA) in water. Fractions containing product were
w@owbatoand sol vent was renoved under reduced PCEEB08/002051

The residue was taken up i®3isopropanol (20 nL) and

HO (IMin ether, 0.2 nL) was added under vi gor ous

B T BB SR 35 PR P o

(Int%ﬁ&ﬁweezﬁt 9.78igy §. 74AmiT) x&a%aﬁﬁsonfedﬁthchmrﬁahhmawe nﬁ&)latnd
t he product as a eni sh solid, np >90 0C ( ﬁ:
tr1ﬂm¢8024®3§>)101.d (h@mlaewa@ra%ﬂgd f Bre raxtwrrosheeigd M%K}Rre ux for 1.5

hom{s O d%lg.\te(c?’ wﬁg ﬁs‘:%ﬂg #lgphtme (230(7) IﬁlL); @2&1{@(1 n‘?ﬂ% Rﬁtﬂss;&hé gm)sphate

5 buffé H ‘H)LM 7~608 thy] the ald)glgoﬂsbﬂfése( ®as d:)l‘ti)a,cteﬁ tlifbe mz w@m
I's
dlchlcrw@wﬁ@m &Xelé)()ﬂg?u) wdthp P%mblf\ﬁé Pégaarcerﬁ@?w =1 df 18?‘ PES%SSOdmm

l.nt ex m
sulf%;e ﬁér @t&éﬁﬁ&Ogglﬁ %g&%woc)l(lghlgron_lﬁthzgxe{ ¥nre‘|;hagglo(]20 1) gave 1.938 g
(77%yY bftie pyddMct as an off-white sohd

|, 3-oxazol i di n- 3-vnphenyl | pyri di n- 2-yl ) carbonyl ] azetid

MS| E§ﬂ5 zgar mww;)efot gmﬁlmb
10 'H-NM MY a5, Sﬁmci‘%?so W S50 o 0456 N8 m,
lH)( §r3 n@[é 1513}) |§hg%o ]1fs[)[( ?I 4,5,5-tetranet hyl -1, 3, 2-di oxabo

, 2, 3- trlazol-I-yI)rrethyI]oxazoI|d|n 2-one
.3

imicf%f? IH &Q) (151 mg, 0. 13 mml) were react ed I|ke
d rExn'pIel but using 10 niL of

sol vent. Chromat ogr aphy silica gel with hexanes/
acetone (1:1) gave ¢ 3 %9 of product as a

col ourl ess hard fo ‘ P) Qg 37 (MH) for

C26H27FN6CE 1H NVR ( DV gui 'd_;%‘l?@(‘sﬁf 9H) ;

3.93-4.18 (m 5H); (@<N 3 (m IH; 4.86
4

(d, 2H); 5.19 (m .44\(dd, IH); 7.60 (dd, IH;
7.73 (dd, IH); 7.77 (s, IH; 8.10 (d, IH; 8.18 (s,
15 IH; 8.20 (m IH,; 8.88 (Bdrs IH) . Internediate 23:

A ¥ldimethyl-1-trityl-1H-imidazole (Intermediate 27, 4.5 g, 13. 4mm012-
ngﬁ&f%ﬁgir om)pyr?, t-nycar boana(zet| di ne-1 - car ngy | a

bromo-1-(5-bromopyridin- 2—y1)ethanone (free base of Intermediate 9,2.5¢, 9 mmol) (the

free base was generated from the hydrobromide salt by treating a suspension of Intermediate
9 in ethyl acetate with potassium phosphate buffer (pH 7, 1M), washing the organic phase

20 with water and drying over sodium sulfate) and 2,6-di-terz-butylpyridine (3 mL, 13.35 mmol)
were heated in 1,4-dioxane (50 mL) at 75 °C for 30 minutes. The reaction mixture was
allowed to cool to room temperature, the precipitate was collected by filtration and washed
with hexanes (2x 50 mL) to give 4.75 g (86 %) of the product as an off-white solid, mp >150
°C (dec).

25 MS (ESP): 535.95/537.95 (MH") for C3;HyBrN;O

'H-NMR (DMSO-dg) &: 1.82 (s, 3H); 2.21 (s, 3H); 5.95 (s, 2H); 7.07 (s, 1H); 7.12-7.18
(m, 6H); 7.44-7.65 (m, 9H); 7.98 (m, 1H); 8.36 (m, 1H); 8.98 (m, 1H).
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5- Brono- 2-i odopyridine (1.09 g, 3.85 nmol) was reacted
Wi th isopropyl magnesiumchloride (2Min THF, 1.83 ni,
w@2@®6/1mqeet ) and t rt-butyl PCT/GB2005/002051
3-{[ met hoxy( nmet hyl ) am no] ca#bonyl }
azetidine 1-carboxyl ate (Internediate 24, 466 ng, 1.9
o 1€ [ f te 15.
Iﬁ@ E&g. ﬁf@%ﬁ@?}utﬁ@dz{%l Thexanes/
et hyl acetate (7:1) gave 447 vap(69% of the product as
a colourless solid. M5 (ESP 41.1 1/ 343.1 1 (MH)
for CL4HL7Br N2O3 1H NWR SQE d: 1.36 (s, 9H);
3.92-4.14 (m 4H); 4.44 93 (d, IH); 8.28
(dd, 1H); 8.84 (d, IH. g 24: ter -Butyl
3-{[ met hoxy( net hyl ) am noIcCar azetidi ne-| -carboxyl

ate To a solution of I-(ter \\ Qy

t - but oxycar bonyl ) azeti di ne- Brboxylic acid (H. Itani
et al, Biorg. Med. Chem Le t. 12 (5), 757-762, 2002)

A séglggg l%f g&xﬁﬁlé‘%@épﬁl o C or | Lgélﬂ?ﬁn% thane (50 ng was ad()ied drop
wisk ovEIMB fdhuds)to waslusidd efl ZN&MeﬂM h‘gildh_mie (ﬁ(g,l Fnmmel) in a mixture of

dlclgl){);j ! OC l o :lgq H‘)&S ggﬂ,g%@h)aim@emg l | o t%n temperature. The

mn&fﬁ%tv!;‘a% fﬂr@d 6€M1§19nth\éﬁ§ua{chemhtn9etﬁﬁfbll ¢! th) and stirred for additional

roont enper ature and was stirred f hours. Excess
30 imamewmersetmn@uammeorat@dﬂmeem@metglsm@ intthimene&i08uel), washed

with SRSt eharmbels bl Ve o P08 L) Bhis i BT G0l ki), e

orgWuE BhiRteds dildied Ph BlchloattHetHidea@0O YA, 896t ever Sediftsalfate, and

Chr omat ogr aphy on silica gel with hexanes/ acet one

con@@atna)tecbmd@r cefpressreg toofl 0P el pHexanes (K9 Ly wees added and the

1ds NS (ES : ” f

pre?lp}\/ggl s j:(glgec@fl I?Ggﬁratlgrg Wégﬂfs Wilh l%é'g;gsngg? nﬂig t’éngi-i/e 1476 g
(843kh of tBe BFodBA aslatfoloutleB8Ssctid00 (M 4H) Exanple 10: r5
: VSE 25D|rrethyl-lfl-lmdazol-l-vnacetyllpyrldl
H \fﬁbﬂﬂ 1.62 (s, 3H); 2.16 (s, 3H); 6.40 (s, 2H); 7.10-7.40 (m, 15H).

fl uorophenyl V5-(1/M 2, 3-triazol -1 -yl met hyl M 3- oxazoh

di n-2-one | -(5-Bronopyridin-2-yl)-2-(2,5-di nethyl -1
Exarnfiiedfiz al5R)-3y(3) Flub 22 4446-[(1-pt eya ¢l -gh R1a26l-1-9BAacetyl|pyridin-3-

v} phenvl)-5-(1 H-1.2.3-triazol-1-vlmethyl)-1,3-0xazolidin-2-one

F 0]
] 3
7\ e T
L/)_Q—@ CD
1-(5-Bromopyridin-2-yl)-2-(2-propyl-1H-imidazol-1-yl)ethanone (Intermediate 28, 255 mg,
0.825 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]- [(1H-

grD
o=
==

1,2,3-triazol-1-yl)methyl]joxazolidin-2-one (Intermediate 7, 384 mg, 0.99 mmol), potassium
carbonate (343 mg, 2.48 mmol) and tetrakis (triphenylphospine) palladium (0) (46 mg, 0.04
mmo]) were reacted like described under Example 1, but the reaction was heated at 80 °C for
30 minutes. Chromatography on silica gel with hexanes/ acetone (1:1 to 0:1) gave 171 mg of
the product an off-white solid, mp 81 °C.

MS (ESP): 490 (MH") for CpsHa4FN;0;3
'"H-NMR (DMSO0-d6) &: 0.89 (m, 3H); 1.63-1.70 (m, 2H); 2.88-2.93 (m, 2H); 3.44 (m, 2H),
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ng, 3.35 nmol),
(51?)-3-[3-fluoro-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabo
wo odoanied2y| ) phenyl ] - [ (I PCT/GB2005/002051
-1,23-triazol -1-yl)nmethyl]®Xazolidin-2-one
(Internediate 7, 1.30 g, 3.35 nmol), sodium carbonate

o TP TR S O PO TB 770 o

2H)deg¢ (inber); wndets, BR 8ol %(nd,, 1HD18.268. 28)(nd, S H)L9.08 (S le)e nt
and heating at 75 OC for 6 hours. Chromatography on
silica gel with dichloronethane/ nethanol (10:1 to

I_nt_eg'.ggdiat]; ?gl,j cig??%%&';%ﬁﬁlai Ivi)z?.a 2 %D{’f pm 1&1&5’:& pi-’YDgﬂl\cIlSOI‘le

roguct as colrourit ess need
112-1 15 0C. Ms (ESP) : /476.16 (M) for C24H22FN7(13
1H-NVR (DMBO-dfi) d: 2.81 (s, 3H); 215(s 3H); 3.97
(dd, IH; 4.31 (dd, I1H);/4.8 ; 5.19 (m I H;
5.64 (s, 2H); 6.51 (s,NFM); d IH); 7.62 (dd,
IH); 7.75 (dd, IH); 7.’&/3, I H) 810(d IH); 8.19
(s, IH; 825 (m I 8.99 (bis,

2-Brome & diremesyridin-2rslie n@nqbycixébr@ﬁpd%ﬂa‘r‘@awdsatﬁ & g, 1.81

termedi ate, 25

mmj)Béva(Sfu?ead%ltnhdry lI}I—lflf(S%ﬁ?%ﬁg (Eﬂo dnto%s éPr%rg ellﬂda7ol?\lg487 mg, 4.4
mmbl)-vat-ad8e Birenip Wik was stifedXooX hieih Sl“h& r&,cﬁerdnmﬁufwas‘.}iﬂuted

-trityl-1_ Himdazol - 3|umbromg (I nt ermedj. at
wittydipblogomethancaHare g wagewmoéale VR DAREH BiHeLH Sgomatography on

) 3

mh%?w% db&gcgr\?\/gféa{}{?hé‘/q{lgtﬂgﬁl ent f}>§ n‘)@-%f tHE fcﬂqg:tg%rag off-white
solilf was diluted w th dichl oronet hane (200 L), washed

Wi th potassi 0 te buffer (pH7, IM -600 ni),
MSt(ﬁéphé%ME%@ éﬂga]&@r acted three tines with

di chl or onet hane (3x 100 nL) and the conbi ned organic

phases were dried over sodi um sul fate. Chrorrat ogr aphy
) 3 - z0]cll aetviljpyridin-3-

Y s o ' FR28r N3O 1H NVR

fPI\/ISOdg) d: 1.98 (s, 3H) 2;:12 (s Q3H); 5.57 (s, 2H);

:3.H;19 (s, IH; 7. m (M ; WBNO8 (M
: N=

N N= N\)\/""\)
1-(5-Bromopyridin-2-y1)-2-(2-isopropyl-1H-imidazol-1-yl)ethanone (Intermediate 29, 255
mg, 0.825 mmoles), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-
[(1H-1,2,3-triazol-1-yl)methyl]oxazolidin-2-one (Intermediate 7, 384 mg, 0.99 mmol),
potassium carbonate (343 mg, 2.48 mmol) and tetrakis (triphenylphospine) palladium (0) (46
mg, 0.04 mmol) were reacted and product was purified like described under Example 11, to
give 174 mg of the product as an off-white solid, mp 82-83 °C.

MS (ESP): 490 (MH") for C,sH24FN7O;

'"H-NMR (DMSO-d6) &: 1.21 (m, 6H); 3.39 (m, 1H); 3.95-4.00 (m, 1H), 4.28 (m, 1H), 4.86
(s, 2H); 5.17-5.20 (m, 1H); 6.13 (s, 2H); 7.45-7.48 (dd, 1H); 7.59 (m, 1H); 7.70 (m, 2H); 7.77
(m, 2H); 8.12 (s, 1H); 8.19 (m, 1H); 8.26-8.28 (m, 1H), 9.03 (s, 1H).
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I nternedi ate 26:
| -r2-(5-Bronmopyridi n-2-yl V2- oxoet hyl ] - 2, 5- di net hyl -
w0 2aopl11dop2i m dazol - 3-ium brom de A m xture of PCT/GB2005/002051
2, 4-di msthyl -l-trityl-1 Hi6m dazole (Internediate 27,
4.5 g, 13. 4 mmol 2-

P Ethanone

generat ed fromthe hydrobrom de salt by treat| ng a
suspension of Internediate 9 in ethyl acetate with

pot assi um phosphat e buf e 6pH 7, IM, washing the
organi ¢ phase with water/ and dyyi ver sodi um

sul fate) and 2, 6-di -t ny=>buryl pyLi/di fle (3 m., 13.35

mmol ) were heated in 1\-4/di oxane (50 nL) at 75 OC for

30 mnutes. The reaction m xture was all owed to cool
2-Btémé-Q qmﬁreﬂmbﬁmeQeyl)dﬂhmmpe aydrpbtomtide (fasernwdizte 9ed0bing, 1.81

f||trat|on an th hexane 2x 50 t I..V
mmgl)znd g (S@Br%vijmw%ﬁ@ ﬁvgad%t“ Qg Y. fﬁ%ﬁ“’[@ 1%‘?%8%1"%1“‘1“

) for C3

I 2 B (Mg P e SO 106,
MS3IHSP):3095MIF) f@tQ:HzBIY:Qs, 1H); 7.12- 7 18 (m 6H);

7.44-7.65 (m 9H); 7.98 (m IH); 8.36 (m IH); 8.98

(m IH.Internediate 27: 2, 4-Di mem/MtrityI-I
Exdtpidi 13935 R)-8-(A- B2 TS th Py Ak 26701- 0yl eety | Py A dinS5-y1}-3-

TTITD T n_di chl or omet hane 0 was addeg rop W se
fluervpheny))-fr(hiHrK2.3 giazok hivimethyDok.3-pxazolidi-2tpne

i mdazole (5 g, 52 mml) in agm xturg of

di chl or onet hane ( OOOrrL) ) thysz ne 11.3 nL

81 nmol) at room{enpg stirred
¥t ha and

over night, théf o )
stirred for a%aﬁitt:'/onal 30 m nutes. The sol vent was
evaporated, the residue taken up in toluene (600 ni),

1-(9'BeHE yMcﬁﬁLZQQ} 293 umnneh@whzamﬁdmm%ﬂ)e&mﬂoﬂe (IhMrnik)dlate 30, 210
200 nmL) and with water (200 ni) he orggnlc phase V\Bﬁ
mgd).7 14 wenal), ()b -Ehillepiormt{hade tetremeﬂi&'} 1,3ef-fliogatepralan-2-yDphenyl]-

f
(R A O TG S 122 0 e
pothRBINPERBOMtE (H96AngyRs] Lmidobicanedetibakid (tiphiemlylphospine palladlum (0) (46
mggggg Egn(\gl) Eygegg ?é(ag'%e zmé é?qggl% &é_sspltg%jq%&\i(e d%scnybed S%mglerAEx/Qmple 11, to
give 105 mg of the product as an off-white solid, mp 78 °C.

MS (ESP): 476 (MH") for C24H2,FN;O5

'"H-NMR (DMS0Q-d6) 8: 2.26 (s, 3H); 3.55 (s, 3H); 3.95 (m, 1H), 4.27 (m, 1H); 4.98 (m, 2H);
5.18-5.22 (m, 1H); 5.98 (s, 2H); 7.27 (m, 1H); 7.43-7.64 (m, 2H); 7.76 (m, 2H); 8.10 (m, 1H);
8.19 (m, 1H); 8.26-8.28 (m, 1H), 9.03 (s, 1H).

Intermediate 30: 1-(5-Bromopyridin-2-y1)-2-(2.4-dimethyl-1H-imidazo]l-1-yl)ethanone

@)
)Q/
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1IH-NVR TCDA ) d: 1.62 (s, 3H); 2.16 (s, 3H); 6.40 (s,
2H); 7.10-7.40 (m 15H). Exanple 11: (5
wW3eos31d6k2ior 0- 4- {6-r ( 2- pr opyI -1i 3-i mdazol - - vP&r/eBRi0s002051
yridi n- 3-
yl}phenyl) 5- (Ilg ., 2, 3- trlazol-l yl met hyl VI .
lidin n . .
2- B]r % E@ %Wp}uaclﬂﬁ%}_fl))ﬁt?qrfp? By%rrogﬁogﬁ.u_df (Intermediate 9, 400 mg, 1.81
mnidio )éd%iéi@&z @ilmdthylhﬂlﬁiahale QHE2 fnknd.8 mirdl) afeee R3cte@ Hike described under
mo
Int¢rmediate. 2[83201’%]1‘{?03(1(91%(’@1& produict gy #p0fERYiesplid 2 di oxabo

MSZ(%§§?H a é%‘rg?%ﬁf]ﬁoxazol i di n-2-one (Internediate

7, 384 rTg, O 99 mmol ), potassium carbonate (343 nyg,

k- 305

: 1i3ﬁﬁ-t2€611eat 80 0C

(MH) for C25 / (13 : m
3H); 1.63-1.70 ) ; / \EH)J\,Z.A)(m
2H),3.98 (m | 425(s IH) 4.96 (m IH); 5.24 (s,
IH): 6.09 (s, 2H: 7.59 (m IH: 7.70 (m 2H): 7.77
(m 2H); 8.12 (s, IH; 8.19 (m IH); 8.26-8.28 (m

IH), 9.03 (s, IH. Internediate 28; )
1-(i—gr@nwﬁtﬁywryl)ﬂﬁZ@Il}p]l-)l]-émlga%gldpxlpethz}nonp Engermagdiate 31, 237 mg,

e e ]

[(1HuUsp8atiatbl4 lnylgttnythjﬂﬂlﬁiaQShdlh)Z mu:{lnmhledldte%(BEGng, 0.97 mmol),

PotfRSIAEh, PrDQBRLE CEATTG 4 ) i e by i gadhim (0) (46
mg){ﬁ.g4 g‘lrﬂl'lé’ig Qgerg\”réagteg aﬁmlp c{ﬁ?‘?&/@@ﬂﬁlﬁéﬁq%%séﬂﬂeﬁ w8t & xample 11, to

over so Chr omat ogr aphy on
giveil74 am afahe piotihctdascd aff-oitesahdy/mprE747187361 (20: 1) gave
256 nmg of the product as an off-white solid. M5 (ESP):
MSAESP):MF6)(MIaT) £G4 BN Exanpl e 12; (5

lﬁm&mg £ 51 k231 3P Yt o T, T S YORAH (m, 110),

4.2§i n?gﬁgyzt' éﬁf’ s(%digﬁsoﬂ%gzé*( r 11"1' (f8|> (syix???fhg'oﬁ% gdcgffﬁ;oi.slmn (m,
1HY; 7 6@ Z DL, 17 sygLa 08 tmpm}; 8(119«&51}@:8143@&592911 D5 8.82 (m, 2H).

Intermediate 31: 1-(5-Bromopyridin-2-y1)-2-(2-ethyl-1H-imidazol-1-yl)ethanone

2-Bromo-1-(5-bromopyridin-2-yl)ethanone hydrobromide (Intermediate 9, 400 mg, 1.81

mmol) and 2- ethyl imidazole (427 mg, 4.4 mmol) were reacted like described under
Intermediate 28 to give 237 mg of the product as an off-white solid.
MS (electrospray): 280 (MH") for C1;HoBrN;O
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15

20

ng, 0.825 mmol es),
(51?)-3-[3-fluoro-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabo
wo odoanied2y| ) phenyl ] - [ (I PCT/GB2005/002051
-1,2,3-friazol -1-yl)nethyl p®xazol i di n-2-one
(Internmediate 7, 384 ng, 0.99 mmuol ), potassium

Exan?tglgﬂga gkf.gﬁ ﬂ(lm-i-fés .{ mgth sgmétﬁ&f)%imldazol-l-

Cr 1 PgrreTry T grrosS Pt aurarm (Y (50 1Y, U. U4 | )
vllawmemﬁ-sdvlmﬂnpmduﬂ-l \Eaﬁtlﬁaﬂoll-fll-\ddlekh\mal,Gaﬁmlzolhﬁﬂ-Z-one
under Exanple 11, to give 174 ng of the product as an
of f-white sol/d, np 82-83 0C. M5 (ESP): 490 (M) for
C25H24FN78 @QH NVR (OMBO-d6)Fd: 1.210(m 6H); 3.39 (m
IH); 3.95-4.00 (o . m IH) 4.86 (s, N2I—|)
5.17-5.20 (m/IH\6. 4 -7Ch8 (NT\IH);
7.59 (m | 7.70 2HJ ; \@\8/ %4>
IH; 8.19 (m NAY; 3. IH), 9.0%7s,
IH).Interma rate 29:
1- (5-Bronmopyridin-2-yl)-2-(2-isopropyl- | -imdazol -
1- vDet hanone 2-Brono-| - (5-bronopyridi n-2-yl)ethanone

hydr obr onj. d | d
SZﬁrc?lé’@;{y.‘r’m OB Botsmetiy el Vb act e
(Inlt%e i Qb b nf’%&%??ﬁ}?@l[@l‘-fﬁm?&ﬂ(@ );@e%glgetl'(mm_l%ﬂ—

uct as e solid
diofaioralirB RiyAphsisQ) - Eédathh) 263 - trBrzol- 5—yl)methyl]oxazolidin-z-one (Intermediate 7,

5 82\{;{%,1(]3%&%1({15 %gﬁﬁgggnﬁa}%? edP3P 81, PO mgmol) and tetrakis (triphenylphospine)
paufaalﬂﬁf @ mg) 0.66% Inditl) wrSrehbie@and produbi s PHirfiel like @¥stribed

zol i di n-2-one

undex EgarBplortdpipraivi h50pmg jof the-produst gis oy white solid, mp 78-80 °C.
H i m dazol -1 -yl ) et hanone (Fnter medi ate 30, 210 nmy,

MSelrsttospray)) 492 (M+1) for CoaH22FN704

ﬁﬁgﬁg@%@fgqg%ﬁ & %]?[}-AE 0% Gn, PTh! 295 VD! 238 T, DE¥RBE (m, 2m);
5.2(” %H -4.10 gz )7'74/24 %Hﬁtﬁ)ybheéﬁlzgi{?d?w&%@ 8.12 (s, 1H); 8.19 (m,

‘medi af pot assi um
1H);3r2668121$ én( B9K 903, (s,21HJ4 mml ) and tetrakl s
(tri phenyl phospi ne) palladium (0) (46 ng, 0.04 nmol)
were reacted and product was purified |ike described
Inték‘iﬂ&ﬁa@@”’pﬂ- -BlomdgYridin/g-vh ethok{18etRVIQd BLimidszoh] -
e soll np SP): 476 (MH) for
y_mmemm\woe 1H NVR nPMBO dff) d: 2.26 (s, 3H): 3.55
(s, 3H; 3.95 (m IH), 4/27(m|H) 4.98 (m 2H);
5.18-5.22 (m IH); 5.9&(s, 2H); 7.27 (m IH;

7.43-7.64 (m 2H): 7.76 %‘mm |H)’

2-Bromo-1-(5-bromopyridin-2-yl)ethanone hydrobromide (Intermediate 9, 795 mg, 2.21

mmol) and 2-(methoxymethy)limidazole (192 mg, 1.7 mmol) were reacted like described
under Intermediate 28 to give 340 mg of the product as an off-white solid.
MS (electrospray): 311 (MH") for C;,H;,BrN;O,



8.19 (m IH),; 8.26-8.28 (m IH), 9.03 (s, IH.
I nternmedi ate 30:
waz2qosABoenor yridin-2-yl)-2-(2, 4-di methyl - | -ipPeTaB005/002051
1- vDet hanone2- Br ono- | - ( 5- b6®nopyri di n- 2-yl ) et hanone
hydr obrom de (Internediate 9, 400 ng, 1.81 mmol) and
Cla2 4 dinmethyl imdazole (422 ng, 4.4 mol) were reacted
Claiths o "descri bed under | ntermediate 28 to gi ve 210 ng of
the product as an off-white solid. M5 (ESP): 280 (M)
for Cl1HOBr N3O Exanple 14: r5
L. v3- Momomdzofahﬁﬁqrmuba (Dhion a pbrmacyisalyyrespiablesatt St pge-drug
heregf‘ fl uorophenvD- S-d
-I”~-triazol -1 -yl methvD-17-oxazol i di n*-one

-(2-et -
er iaote 31,, 237 ng,
N=
te'i\(,aﬂgt/hirl\-)‘ﬁ?b- di oxabo
rol an-2-yl ) phenyl J'= [ (I _,

5 -1, 23trlazoI-I-yI)metﬁﬁyI]oxazoI|d|n20ne
(I nt er medi at e 7, 376 ny, O. 97(I)mml) pot assi um
carbonate (340 ng, 2.41 mmol )¥/and tetrakis
whdrkint phenyl phospi ne) pal | adium (0) (46 ng, 0.04 mmol)
 ere reacted and product was purified |ike described
ltanstéqct | hydiagen; kplegepecyere, mgthyh cymomatduct as an

RPN AT o

10 R2 2B de Qﬁieb&ideﬁﬁ& selct&@from hyZIH)genSﬂﬁk&eﬁcIﬂ&o(almd tliflgromethyl;
428&} , 4.86 (s, 2H); 5.17-5.20 (m IH); 6.08
RUissCOWs 07 42-7. 44 (dd, IH); 7.57-7.72 (m |H); 7.76

el B ol g el e oo

R’ i { CHORloyt(yulistituted with) I -7 subRtitatiiy independenily aglo¢ted from hydroxy,
1-v ne romopyridin-2-yl)ethanone
ar %‘Gf‘g)ﬁ%%yéiﬁt&efmgf%gg 400 nmy, 1.81 nmol) and

is B3- ) ERed®om hydroxy,
15 ot B kMRS Lol B el g AL, Lot o

carbdrey, p}réﬁlactkoxasananﬂ?R Jwhite solid. M5 (el ectrospray):
%‘8 1) for Cl 1H9Br N3OExanpl e 15: (5
315 Blor o- 4- ( 6- U2- (et hoxymet hvn-1 g-ii ni dazol -1yl la

R6 &rﬁiw lu’@)h'id bAltently selected from hydro en meth 1, cyclopropyl (optionally
heny Ie? ¥ ANt azo}i - lg@{ vl}yl "po}()zz(olp din

substifgted wut( methm)owngyr@ﬁthmw (3-4 l{ch(enteqn@mew?(} by a
20 sublstltuent seIa Ped from Xm t, Pla-ﬂef]a%cylammo, di-(1-4C)alkylamino, carboxy, (1-
4C)alkoxy and hydroxy);

or RS and R together with a nitrogen to which they are attached form a 4, 5 or 6 membered,

| - (5-Bronopyridin-2-yl)Rr
-inidazol-l-yl)eth
0. 806 mmol es)

saturated or partially unsaturated heterocyclyl ring, optionally containing 1 further heteroatom
(in addition to the linking N atom) independently selected from O, N and S, wherein a -CHz-
25 group may optionally be replaced by a -C(O)- and wherein a sulphur atom in the ring may
optionally be oxidised to a S(O) or S(O), group; which ring is optionally substituted on an
available carbon or nitrogen atom (providing the nitrogen to which R® and Rare attached is

not thereby quaternised) by 1 or 2 (1-4C)alkyl groups;
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(I'nternmedi ate 32, 400 ny, 1.3 mol),
(51?)-3-[3-fluoro-4-(4,4,5,5-tetranethyl -1, 3, 2-
walr@saboenl an- 2-yl ) phenyl ] - PCT/GB2005/002051
[(li7-1,2,3-triazol-I-yl)nm80hyl] oxazolidin-2-one
(Internmediate 7, 582 ng, 1.5 mmol ), potassium

Iﬂqgﬂbgetﬁé%ﬁtm nitdgén f9Whikch dr€ bﬂ’czﬂ:}hb@ form an 1m1dazole ring,
(trlphenylphosplne palladlu 0. 065

mmol
whxmbmgneanmmllmmbq@ﬂé@m@m alwagaq@l(a}el oRf thmbYdégérﬁlb‘ga)akyl

R e R LN e e e

R® 1@%‘ 6@2alf<ﬁr(oﬁﬁéhﬂﬂ§ EW%té(HvNM‘Rl ()Ol/@ﬁbstﬂﬁ)enck indep2addrmly selected from

4. 32 4 78 2H): 4. 88
hyctrw;y,zﬁ)bom (52610() Onmnd é*l(RSfB s, 7(28 ( anD I H) ;

HElq"-_b 1% 4“560%?15@%%%& Fﬁn ?35)06£§1('tila¥1y(ua§ thﬁide}%tnéé'gcl:fac@l nng containing

1ot2 m&egfamm&phndeﬁ}wdel&td&?ﬂ(mﬂ , NDxtych & twiydrginla -CH,- group may
H i m dazol - |

optimmpliy R relgest by Sabig B ATSISHR § SURERG Y e BRGRY gptionally be
oxiéfs? ﬁ@%ﬁg@ 21 %7r8é%az oflgn%% 1§”€H@ﬂo)1al?}nﬁlbstltulted on an available carbon

wer e
or iiragéreatomi (keovitisg thichemogendenot thcrebyrqu!atemeseQB ¥ bog2 (e4C)alkyl
340 ng of tihe product as an off-white solid. M
(el ectrospray): 311 (MH) for CL2H12BrN3Q2Cl ains 1. A

2. € onﬂ%ﬁfﬁoﬁﬁd Bhﬁ)rﬁlﬁlam 3 a(ﬂﬂarmﬁ’éeuﬁcally—acceptable salt, or pro-drug thereof,
pharmaceutical | y-acceptabl e salt, pro-drug t'her eof ,

as ¢ladmedhe Claim 1 mhemngellse selected from hutin@gﬁgeeh ofea brsigem methyl and

an nmet hyl , cyanonet hyl, fl uoronethyl,
fuGOR o et hyl, trifiuoromethyl, methyithio, and

(2-4C)al kynyl; R2 and R3 are independently sel ect ed
from hydrogen, fluoro, chloro and trifiuoronethyl;

3. is AgooyRusd obformals () ered Rharmacoutigaly-aceytable @it,g)r pr@(ipug thereof,
as a%1medq_| Cefal% I 8:1( &a?&?'}kv%%m R? and R’ are independently selected from

hydrogen and fluoro.

4. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,

as claimed in Claim 1, Claim 2, or Claim 3, wherein R* is -C(O)R’.

5. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,
as claimed in any one of the preceding Claims, wherein R%is (1-6C)alkyl (substituted with 1
or 2 substituents independently selected from hydroxy, carboxy, (1-4C)alkoxy, HET-1 and
NRCR).

6. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,

as claimed in any one of the preceding Claims, which is a compound of formula (Ia).
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R5 is (I1-6C) al kyl (substituted with 1 or 2

substituents i ndependently sel ected from hydroxy,
w@a0050x6p22 (| - 4C) al koxy, HET-1 and NR6R7); or RBCT/€B2005/002051

(3-6C) cycl oal kyl (optional 7Y substituted with 1

substituent selected from hydroxy, carboxy,

(1-4C) al koxy and NR6R7);2or R5 is HET-1; R6 and R7 are

i ndependent |y sel ect ed B\om hydriggen, methyl,

cycl opropyl (opti sy i t W fjeNret hyl ),

car boxynet hyl Rarmo Mﬁ}ﬂg:fuL§>suﬁstituted
om amnin N

by a substituent ¢+
(1-40) al kyl am no, di-(Ir#C)al kyl am no, carboxy, (1-
4C) al koxy and hydroxy); or R and R together with a
nitrogen to which they are atfached forma 4, 5 or 6
menbered, saturated or partially unsaturated
het erocyclyl ring, optionally containing 1 further

. het gr f dcsibuhd a8 clafindd i@ anl Bk BN R&AHIs claims.

! inde&gﬂaen éy sel'ected from Q, h#and S, &ﬁirein a
-CH2- group may optionally be replaced by a -C(O - and

whegei n, a, sul phur. atom i. he .t .8 t.] Il v. .
5 ot B B PP By B R R ikl which
con@itise® Adthinyst&ipstoishidiatnslnndffcatiad Arabie o€ aco@Po@id of the invention as

nitrogen atom (providing the nitrogen to which R6 and
clainpegria 2ay pae peelaims niet6, oha Phynagertc@tyriasegpfablg salt, gy ingvivo

- ps;or R6 and R7 together with a

hyé&?é%%%%ﬁ%ﬁh%%?@h they are attached forman i m dazol e

ring, which ring is optionally substituted on an

avai l abl e carpon_ atomby 1 or 2 (I-4Calkyl (mwherein a
9. (I -A@pmprewc? @?‘%‘an‘fegu%ﬁfr %lﬁlg}qdynga}sgpg P%ﬁ%&“s tC’nét"ﬁ Bxy
§ . Yl . .
P e e X R SRR B
methigainenty, carboxy, (I|-4C)al koxy and NR6R7); HET-1 is a
4, 5 or 6 nenbered saturated or partially unsaturated
heterocyclyl ring, containing 1 or 2 heteroatons
10.1 ndepepdegttal dniRuse bethe ifRMich ad\biantkdin 2 8h&bf\clgims 1 to 6, or a
-CH2- group nmay optionally be replaced by a -C(O)- and
phanmeceaitinally-acdeptable saktomintyivaleydrolyspbimsstasghéreefain e pamnufacture of

o ngficpine oy Sen s boflenotal “SUSi Al Effed B Rafn blooded animal

11. A pharmaceutical composition which comprises a compound of the invention as
claimed in any one of claims 1 to 6, or a pharmaceutically-acceptable salt or an in-vivo

hydrolysable ester thereof, and a pharmaceutically-acceptable diluent or carrier.

12. A pharmaceutical composition as claimed in claim 11, wherein said composition
comprises a combination of a compound of the formula (I) and an antibacterial agent active

against gram-positive bacteria.

13. A pharmaceutical composition as claimed in claim 12, wherein said composition
comprises a combination of a compound of the formula (I) and an antibacterial agent active

against gram-negative bacteria.



or nitrogen atom (providing the nitrogen is not

thereby quaternised) by 1 or 2 (I-4Qalkyl. 2. A
waeorsouwed2 of formula (1) or a PCT/GB2005/002051

pharmaceuti cal | y-accept abl €2salt, or pro-drug thereof,

as clainmed in daiml, wherein RL is selected from

14. hyd ( otg)ﬁtaSs h{ho I&)?ﬁﬂapzﬁl%ﬂ%f a%ﬁlIBXanﬁgfjfo%Mgr(ﬂ%tcm&ed fr cldim 1 or

phaﬂﬁ@emwtab@e@kdbye Qi ap irﬁbilve hsvdfdlysab]re eptets teregf, twisechepbeess
as clained in daim im2, wherein R2 and R3
comgriges g EFRISHCH fﬂ)é@(‘@bta@é theﬁ%ﬁﬁeﬁ}fdlﬁﬁﬁséﬁryand f1 uor o.

) éﬁlg ,T%ngg’?‘%g tf}{%%&@%i gbl(:e)sglrt?1 or pro-drug thereof,

ii) ﬁ»&nﬁi oai predirag) (fo etample aﬂrai/ilmllydmﬂysﬁblaieﬂueﬁ), andfer ei n R4
is -C(ORU5. 5 A conp aiforrmla(l)ora
iif) ﬁ%@&é@h’t‘%ﬁ?‘ﬁiﬁag}f@éﬁp sty or pro-drug thereof,

whe%%ni%éﬁ'g:?&%geg (@nc%f (1?129 s LG OMREBh A \grﬁblgé are"\ﬁ%feﬁhéld in Claim

stltuted wth 1 or
lurﬂed@ﬁhdrwesmsmtadl)dependent |y selected from hydr oXYy,

a) ggr oo {),(yané)# s%%ﬁ%%&% b5 lnEPdléCIIlg a SuI%joﬁe)lt into anoAher compound of the

invé;ﬁ@ﬁrraceutl call y-acceptabl e salt, or pro-drug thereof,
as clained in any one of the precedl n]g C ai ns,_ whi ch
b) is tazmmmmf@n@palﬂ of argmapcgural)offonwlbﬁ ) @rhesein X i a leaving group

use EREA BRI P A S b FuPEy i b BBgne roup
X, 08k fab ﬂféq%aylaﬂm?l b &bla@@rﬂié pBas/1-0aidpyeidet-Xighnds;

sai d ani nal ective amount of a conpound of the
i nvention a cl ai in any one of clans
phar maceuti c ggge%t abl e sal t, or i
hydr ol ysabd-¢ Nt h r eof N A co

i nvention as eFai ne N e, of cl
phar maceut igial | y- accept abl e saﬁ or in-vivo

hydr ol ysabl e ester thereof, for use as a nedi canment.
10. The use of(IB corrpound of the invention(H8)cl ai med

the Lq%gﬁ%% yclg)aatbg 8%18? 851:112fe§e§|t %nathg Ijrwcla I11110\}ecu1es (I) and (I1a);

hydr ol ysabﬂe r thereof in the manuf acture of

c) by reaction of a pyridyl-phenyl carbamate derivative (IIT) with an appropriately

6, or a

substituted oxirane to form an oxazolidinone ring;

R2
R1
NHCO,R —» N=N

(u

or by variations on this process in which the carbamate is replaced by an isocyanate or by an



a medi canent for use in the production of an
anti bacterial effect in a warm bl ooded animal. 11. A
w@basme®eut i cal conposition which conprises a POIpB2094/002051
of the invention as clainmed3in any one of clains 1 to
, or a pharmaceutically-acceptable salt or an in-vivo

6
hydrol ysabl. st er r eqf .
o B0 Rl B R RiabE B e B aifbtvglent spagent X CRRCH(O
optiPAlyBeRitiddICH tHerNeR! tilere ¥ds & iBpheekblagolpi m 11,
wherein said conposition comprises a conbi nation of a
conpound of the fornul aO/(CI N=aid an antibacterial agent
active against gr aﬁPW&/gEBteri a. 13z A o
phar macewti cal conposition as claymed_in clai
i i-eh CoNposi t i on—conpsi sedyaf/coybi
reNHEOOMAha ( IBpseand g anis
Rict i We’agg t gram negative bacteria.14.R°A process
for the Preparation of a conpound of formula (1) as

@04 PP S AREEH SEMBTEEP! 0L

rol'ysa esters ereoft,
process conprises one of pr ses (a) to (m; and
thereafter if necessary: m@wﬂng any protecting
5 groups; ii) formng a pro-dr (for exanple an in-vivo
hydr ol ysabl e ester); and/or iii) formng a

phar maceuti cal | y-accept abl e €¥t; wherein said
rQecesses (a),to re as follows (wherein the

wh%g?fg@rgglaéﬁa le bétga’?rﬁe%}lqan Claim1 unless otherw se
stated): a) noggafying g substituent in, or introducing
a substituent inho anotWer conpound of the invention;
b) by reaction_of e r© of NeMonmpound of fornul a
(11)" (wherein X 4 Iewdﬁg/dro aiseful in pall adi um
[ G coupling) wti one part Of a“conpound Ha, again

Y inhdlboa | eavi ng Pgr oup X, such that the pyridyl-phenyl

'?Ondla%iﬁ Iagc s the phenyl -X and pyridyl-X bonds; (11)

w1 Xi ng group X may be the same or different
in the two nol ecul es (11 }:iramd (%a);
2: RCOCI / \
N= R N=—
R Q
O, >\O N=N
508 e
R3
R: 0
0o
7\ o
R® N= \__K/ N=N
10 R® N\)\R1
€) for R* as —COR’, from an alpha halo ketone derivative by reaction with a nucleophile,

to give a compound of formula (Ila), followed by reaction with a compound of formula (II),



c) by reaction of a pyridyl-phenyl carbamate

derivative (I1l) with an appropriately substituted
w@z005an®21 0 form an oxazol i di none ring; or by PCT/GB2005/002051

variations on this process7#n which the carbamate is

replaced by an isocyanate or by ananmine or/and in

whi ch the irane i.s re | aced ,an equi val en eagent

Q x- gsigi%nal I %d)gl¥-| 2tri azo@R@ee X
| dceabl e R4 asnu 5N

reé‘c |on of a cd3r‘rpound of forrru]reducf"’ln\/) : (1V) where X
is a replaceabl e substituent and with acyl ating

agents; 1. iPrvgCl 2: RCOCl e) f R4 s -COR 5, from

an al pha hal o ketone derivatiy nMwi t kena
nucl eophi l e, &} gi ve & conpo#nd o “Ha) R
foId)ovve e th a corrpoun ofﬂ’ formul a
(11 )N Fmop : Nnked onaIIy substit ut ed
N g4 f) 0 R4\as%( by oxidation of an
al cohol derivative; 'an oxi me, by reaction
ofu=an: rallndedfwms@smuieemlmSvm th hydroxyl am ne or a
e r h) for R4 as
0 R U PR o AR NS D sertvati ve (v

Wi th Grlgnard Regagents o S|mlar rretal al kyl
reaggnts, yhy rolysis;i) for R4 as -COR 5,
by al¥ ~2-car boxyl ate derivative of
forg

5 , s /A caflsodkyl ate derivative and
vied by reasti h, a conpound of
formula (I1): j) by formation o th%trlazole ring

Y i s hal o,
froma suitably functionalised internmediate in which
t he R4-pyridyl - phene-MOng systemis al ready forned: k)
by cycl oaddition viya the azide to acetyl enes; e.g.

CuSO . 5H20, 0. 1g3 nol e% gpdi um ascorbate, 0.5-15 nol e%

hyil oxazol i di nones with
W/Iéﬂhésdr azones;
=N
/
Wy
\)\R1

g) for R* as an oxime, by reaction of an aldehyde or ketone with hydroxyl amine or a O-

5 alkylated hydroxyl amine derivative:

R 0
0
N\ X
5 — N=N
R N \_K/ /
R® N\)\R1
jRBONHz
R2 o)
R°ON
/N e

h) for R*as —COR’, by reaction of a pyridyl-2-cyano derivative (V) with Grignard Reagents
or similar metal alkyl reagents, followed by hydrolysis;



alkyl)m for Rl as 4-halo, by reacting azi donet hyl
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i) for R* as —COR’, by alkylation of a pyridyl-2-carboxylate derivative of formula (IV)

wherein X is a carboxylate derivative and Y is halo, followed by reaction with a compound of

formula (1I):
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1)) by formation of the triazole ring from a suitably functionalised intermediate in which

the R*-pyridyl-phenyl ring system is already formed:
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Mitsunobu reaction
(Leaving group =
e.g. phosphine oxide
generated in situ)
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Y = alkyl or aryt
Z = alkyl, aryl or halo
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(Leaving group Y = e.g.

by cycloaddition via the azide to écetylenes;
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e.g. CuS0,.5H,0, 0.1-3 mole%
sodium ascorbate, 0.5-15 mole%
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by reacting aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones;
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m) for R, as 4-halo, by reacting azidomethyl oxazolidinones with halovinylsulfonyl

chlorides.
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