3- (4- (RERERRP oY ERENYRAr o7 GhFal & ot BRPYSCesoRYeT

-{4- (PYRIDIN-3-YL) PHENYL}-5- (IHI, 2, 3-TRI AZO.-

1- YLMETHYL) -1, 3-OXAZOLI DI N-2- ONES AS ANTI BACTERI AL
weGNT®0Ihe present invention relates to anti bPOL/GB2005/002055

compounds and in particular to antibiotic conpounds

contalninq subst.ituted oxazolidi none rin

1%(?1.) fil-,r],g&:—EXAZOLIDIN—Z—ONES

AS ANTIPRGARAET ATENTD i nternedi ates useful in their

10

15

20

25

30

preparation, to their use as therapeutic agents and to
phar maceuti cal conpositi on]_i’ cont ai ni n

i nilep ResPBiBYCIHPR FOREDI W athccemmv@?sﬁn@ﬁﬁ“paﬁﬁﬁgar {qyantibiotic
comg%ﬂ?r{dg 23 tﬁﬁlﬁﬂééﬁ%st?t‘a{éﬁ%'xgz& orfe M8V Phistih@tioh further relates to
ATI DI ot C Fesl s t

_ ance cou resu I n stral ns agal nst
procékies Forahuir srepartion as kraérineedédsi tsefid @ thair pagperationyiol theibase as

i neffective. In general, bacterlal th b
thergeyia PR ETAO SPERRICC Ik PRI S BRI ARt i ve

PatRQGERS AN hﬁ&%’bio&o QITREeMBRRtWchitifeh B édpr&ss serious concern

acti v?l?[y agal nst bot am positive and G am negative
that fiat dvoleios of natiljetierealstance eqald desultas strains agpinst piherhpurrently

avaiTiR AP BHo Gor PR oG o Ay R H St LR dens may be

clasGEeAhPARIeE GYEm3R¢itTE bf Birdin Beasigaaideves. PaitieRcompounds with
Gram positive pathogens, for exanple Staphyl ococci

effeEiineaactivity egainsSbptiftnoppesitivavndfeanaeaatve aathggens are generally

rticularl t.ant .
rega?iegli algﬁogﬁﬂg & éﬁ%}%ﬁxgﬁ?gg’cﬁ@rg Efﬁg 8{)1??&)1%1‘31% S)k ?%'Bt??stgg?ﬁwentlon are
regallddl AidfebG dgatiRt Bt dramtSositiveninti bertdio Chatadegative pathogens.

envi ronment once established. Exanples of such strains .
ar &3remtposiivelnathogess, &rﬁx@mkvleasﬁﬁ@hYé@&e@uﬁm(em%l; treptococci and
mycn%%, Ll nar{ic%ﬁ%lr?); Mor&g??égaﬁs%%)ﬂﬁ@@é\)eYo?nﬁlQQf‘ﬁéki@ﬁﬁEﬁfains which
¢ ,_penrcriinresistant Streptococcus pneunoni ae
are Bt dffichit p tyedt @nd diffiailt fondredioate foustht hespitalrenvitrenren) once

e e e oo Bralte o LS oL i
met%/ﬂ%ﬁﬁlq PR&Tsdht !céag?ﬂa% ﬁggagﬁggipaggyﬁ@@ccﬁ VREIH If Pr@Ell1M felstant

arrous toxicirtires | nephr ot oxi ci'ty.
Streptichéeis paemoradambstitiphpesisant Eyteraencius detcanmal

ra|e2’]3’?6&8%égq:l;qgﬁ:l\f@%ﬁ%g}{?ge%}t@%wgép ﬁéatglle}{tc SRGRA L& Pank Gram-positive
pathogens is vancomycin. Vancomycin is a glycopeptide and is associated with various
toxicities including nephrotoxicity. Furthermore, and most importantly, antibacterial
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, 1156-1 165). 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



increasing at a steady rate rendering these agents
|l ess and | ess effective in the treatnent of

wee@sHpesl tive pathogens. There is al so now i NECEE82009/002055
resi stance appearing towards agents such as b-lactanms,
qui nol ones and macrol i des used for the treatnent of

r.re r t
of re@‘ﬁﬁgﬁf ﬁn%&é{“rsnegézgvtoith\[}gﬁs%flrrg‘{aﬁg 1£d| nc d£ wa%ﬂ eﬁ’)iérz:\e
phar@RébpMofe bhd/on@ii) the etslution of effitik pathivays. élThemfmgothnwsremams an

contai ning _an oxazolidinone ri ave d
ongojng nded te fipd pp\@ran’glgmaé ageants Wgﬁ% avcgr@g rg{%ggilpg cﬁl rofile, in

e R bt
5 11?5%51clﬁﬁém1c|8q§rbp¢me§. (sudsass&odu’mhtytandmmﬂablhty) ofa pharmaceutlcal
anti bacteria t
ot ket S S350 Tt SRR P BT, 0B (ous
subs{lﬁégﬁr h?8e @orﬂﬁcﬁfﬁﬁoﬁﬁi ﬂict%{?st éu\'fﬁ aPHﬁ[e‘éﬁI&@ plRphe (WS lilgher molecular

et veor ndant, and (ii) the evolution of
weiglie gmmuy dﬂomasmg Isblylbdléylemd blaﬁ‘eaﬂab@itwﬁqﬁ egrixplentRRiMay e, Other

and/ i ut i.on qu
factorﬁéq, & ngxﬂ e} ﬂ’ﬁ?’ﬁg érhocf% g cule : %%J g%rfegg%ﬂzv%f'e Fglayshcg\?vhemlcal
10 pnmgﬁfkgﬁﬁh%%bﬁbﬂ ents with a favourabl e pharmacol ogi ca
in par |cular for conpounds havi ng

b cPhteit e;ppamq@h\yg Sl Dsme gy SPame. o Lt HesiTbes pyridyl- or

o

the G@RSERhoNE ritfd erfet g dritycofike eorhpduas exduaglifeelrin e patent application

polarity of the various bstit
contaimchubstistisl ginsrzincngrAF aghaddp Ith/s‘gtfyg‘%ﬁ‘?ﬂ %’n”m%rﬂ%ﬁﬁﬁﬂ”&’ 8 Contain other

15 hetqucgg@gﬂchqu%l;%wd% egfa[cfi'éﬂoy &et%@z% 1afhe? Eﬂaﬂgq%] drizinénd

equi Val ent po ar it
f aW@h@veSdiS‘J(bva&dfahﬁxve]l groap bW}fricbfkﬂphq:ﬂyl{oyaz;ﬂlqumg lcemppends,

al so general | ffect ph h
b G ot A S
d1re%)t 1 fnﬁleg(?? theh@})qyg lfﬁ@ﬁ hiVEisEbifl antacterial activity.

di none conpounds bearing a
netlhlyalcaﬁ@bmﬂsctﬁ" tisik aievenham gereeralbyched fa\wurarbéf physical and/or

oxazol i di none ri The
20 phawnasRisinets BEPPRTHCEHEE e’ﬁ‘é‘?@ﬁ fé’lﬁéf;!ihy%@?f bﬁo co n ﬁﬁ s
Su kfﬁﬁ'ﬂhkﬂﬁcg'g,l R PEAASUTIR of tRAAvaHtioa Gghﬁéirally)hzh}wawrralﬁiy llow mono-

or pyrimoc ring, or contain other
amine oxidase-A inhibition.

Accordingly the present invention provides a compound of the formula (I), or a

pharmaceutically-acceptable salt, or pro-drug thereof,
25

@)
wherein:
R!is selected from hydrogen, halogen, cyano, methyl, cyanomethyl,
30 fluoromethyl, difluoromethyl, trifluoromethyl, methylthio, and (2-4C)alkynyl;
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het er ocycl es such as piperidi ne, oxadi azole or

tetrazol e rather than piperazine. W have discovered a
woonwsiiig@edup of pyridyl - phenyl - oxazol i di none cPOPCBAES/002055

bearing a triazole substituent on the oxazolidinone

ring, and substituted al kyl substituents directly

o oGy oy L o oty
R*is! (Eﬁmng%gﬁsg]?}mﬁg% lr)y 1 mgaubmmmmﬂq)qnﬂyml}cslecgﬁdcﬂm hydroxy, (1-
4C a5 oBioay el by R enat s SRop s RO e OB
cocldife UEAY! QachRReRal. b%djmﬁéam@?ﬁl W(OPNRIRACNRIRAL

| d’ase cordingly present
NHC(@mﬁam@Nmsmomse and optiorpily raddmbmmeslfoemmtﬁddvy(qyplopmpyg

a’Qd $ gﬂgg}?gﬂ%g aqliilli%/ﬁ Sg %gtgﬁ LD S%qtp] H}F )@,gcé/ﬁfj %y‘i ggsrtl%ﬁglly
SUbSﬁWltﬂ%eWﬂ c&r)S ded (bladosx Wﬁﬁbﬁbmaﬂy substituted by one or

ronet tr| uor onet hyl , yIth| o, and
two étﬂ)stfiﬁi):ﬂﬂs klydepland%ﬁtla lsdeﬂsd fom armm ﬂ{y}ar@@pégt(élﬁC)a]kylammo

en, oro, chloro andtrlfluororrethyl, R4
Cabe’é)’:m U‘ﬁ%}‘ﬁi ind lt‘jjiB%"'tyl')’t uted by 1 or 2 substituents
or RIS SHLS Wit 8 nfedRd té Hamhhiuely settachbd f66@) al 4 Gxor,6 membered,
-40) agkoxy(l -4C)a§oxy hydrﬂ}:(y(Z 4C) al koxy,

saturafé(d@r@ﬁﬁ;ally@(n@tﬂ@ted. Q})}fq@;y ringy pRfigpally @Nmfuﬂher heteroatom
Q
R L A
grou?)liﬁ%l' d)ﬂtibtnﬁﬂY by réi)l’é‘eb@ By QPE((])) aRB varekiie sa]nphur atom in the ring may
i ndependently sel ected from hydrogen,

opum;aawmmed(tg stS(Ohar PO gt wm i 5 Rty spbstituted on an

Oy ﬁraélwhy IR @6kttached i
ava@@E ogxro géﬁb é ﬁrg, 1@/ 8epe o?ent 'y Csel ected frorra1lc B
not ﬁlgtelbgi,quﬁtlenﬂ@)i;ibyyIoam(mmC)alky](grodﬁS); al kyl am no, carboxy,

| -4Cyal koxy and hydr oxy) r R5 an et her_wi t 3
or Rijand Bg@rgethﬁf WP AHTEPESR 1 W@l‘g’t ¥ A f@g]? iy a5 g Z@e 18
whillF H;Qf [s& o(ii)’tlonally substituted on an available carbon atom by 1 or 2 (1-4C)alkyl;
with the proviso that R* may not be hydroxymethyl.

In another aspect, the invention relates to compounds of formula (I) as hereinabove
defined or to a pharmaceutically acceptable salt.

Tn another aspect, the invention relates to compounds of formula (T) as hereinabove
defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (I)
are in-vivo hydrolysable esters of compounds of formula (I). Therefore in another aspect, the
invention relates to compounds of formula (I) as hereinabove defined or to an in-vivo
hydrolysable ester thereof.

Where optional substituents are chosen from “0, 1, 2 or 3” groups it is to be
understood that this definition includes all substituents being chosen from one of the specified
groups or the substituents being chosen from two or more of the specified groups. An

analogous convention applies to substituents chose from “0, 1 or 2” groups and “1 or 2”

groups.
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saturated or partially unsaturated heterocyclyl ring,
optionally containing 1 further heteroatom (in
wa@eaastiiors to the [inking N aton) independent| yPEBEGBR10802055
fromQ N and S, wherein a -£CH2- group may optionally
?e repl aced by a_-CXf?- and wherein a sul phur atomin
r. ORt L,0n 110 :
or Bl BEPss BB BT K oP § REp B R gty ik hed
heterd¥aily1aRlgconaiiiiag 1k 2tieterogens atdeperdendy sdlected frhm O, N and S
nitrogen to which R5 and R6 are q&tac ed i,s. nat. .
(whefiree 0B byt apeait ShasF SeigoabRmL s grlinking NARED). gy peigied ip vy definition
R5 . and i i en to whi :
here e G el O g P bR O i g 1

gplﬂ tﬁz baifisathst the wradalkyl' mclwesstraghtehained end bragehegystructures.
or

A 0TI TR v
alkylgé':p%sgsglcﬁ Qs CHIRPR Qgé?%f:iﬂcc%ﬁﬂ% Atrhibht @Ridearetfiabentg, and references

or t pharmaceutically acceptable salt. In
to infdﬁ@ddalbbraﬁs}rmmaim dileylignowstsiteinas ‘Gsapreny 1t arespef e fgdhgpranched
fornmula (1), as herei nabhove defined or & -
chaip M@ﬁ@BfQHESSu’?*tSHBﬁaé CORYTHHPBSPRCS P 83’8F ﬂagdté&%ﬁ f@{)e%ﬁlg%%gs
halo@f-4éﬁi R idded lﬂfrﬁmbeﬂl?’i M NI MBADIIL tigs spciicafion, the terms
onpounds of formula (T). Therefore in another aspect,
‘alkdniy¥ andveydioadkeny|inclade albpewiignal pred seematgealifoe s )  as

herei nabave defined or t i N-=Vi ..

o VDRSS SR st TErlsd R, USREE BRER comprisne
moré fAMon® funktioRalRy sich Hr(QUITalkbxy-61-40)dileoxyrdetGlalkytl Subbterms are

this definition includes all. substituents bei chose

to bé interprstrsl infacedidancg St the ncgpigg yeueh ist CIS{pQE by RO Skilled in
the a3 o St reh Ot s S S LA HRGR DR AC TR L DRy
inch{t)deeQ %eglgxgﬁ)eg’éox?fﬁaetﬂfyglﬂzlﬁ)%ﬁlgrﬁbgypmpymhdngomﬁtmanbﬂhyl.
TG RN T e—
by n??rﬁﬁ é%ah goin%gﬁggntfgl?@lt,' tﬂ&?gﬁ?ﬁ%@Bﬁ Ys s€h @t 6RerhicAlNy $able @B6hp&unds are

one o e heteroatons is a |inking
form¥daremdxantie, dafiflnadmiethyd gyougehaynbea allsrwed but not a trihydroxymethyl

group. This convention is applied wherever optional substituents are defined.

There follow particular and suitable values for certain substituents and groups referred
to in this specification. These values may be used where appropriate with any of the
definitions and embodiments disclosed hereinbefore, or hereinafter. For the avoidance of
doubt each stated species represents a particular and independent aspect of this invention.

Examples of (1-4C)alkyl include methyl, ethyl, propyl, isopropyl and t-butyl;
examples of (2-4C)alkyl include ethyl, propyl, isopropyl and t-butyl; examples of (1~
6C)alkyl include methyl, ethyl, propyl, isopropyl, t-butyl, pentyl and hexyl; examples of
hydroxy(1-4C)alkyl include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl and
3-hydroxypropyl; examples of hydroxy(2-4C)alkyl include 1-hydroxyethyl, 2-hydroxyethyl,
2-hydroxypropyl, 3-hydroxypropyl, 1-hydroxyisopropyl and 2-hydroxyisopropyl; examples of
(1-4C)alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl and propoxycarbonyl;
examples of (2-4C)alkenyl include allyl and vinyl; examples of (2-4C)alkynyl include
ethynyl and 2-propynyl; examples of (1-4C)alkanoyl include formyl, acetyl and propionyl;
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herein, does not contain any 0-0, OS or S-S bonds. In
this specification the term'alkyl' includes straight
web@sne®2and branched structures. For exanpl e, PCT/GB2005/002055
(1-40C) al kyl includes propyl5sand isopropyl. Fbmever,
references to individual alkyl groups such as "propyl"

i, IS R DT 18 8T o
and (EHU(E)&H&)&? inchsde theBpxy &ﬂioxyﬁprep&gemdfpeutdxm exdnmples of (1-

ranched chain version only. A si conventio
4C)adkylthie éncledegpeibylihig apd aqﬂévl%ilrl%rexé%gkﬁr’ﬁ hal o - I4c:)n al ky!

a- 4§gay§igﬁ§n(%1n%fu%g?§ettﬂ%£m%deﬁ?@ﬁﬁﬁ@%&% ylbfhidd)i 'eﬁamples of

'on er s enyF and cycloa

di- (L) kg Dakding miﬁde@imabthmmmmmyl—bbmetwmn@, dlmelnmno
this specificatiaon.conposite ter

NN Py B S OPER R GRS ! GG QST ghdg fiyge. chloro
and ﬁrg‘rﬁ?r)g @garngeﬂles g%g J‘(?ﬁer plry (#%hh&&y 'aﬁﬂ éﬂ@?%lkﬁy—(ﬁﬁcbhlkoxy

ed in accordance with
inchileandthexynltiedxyi 3-meterysthosy, Lythaxyrshasarand G- met@xypropee;

o n?gflg &Lf oér @B( %gg}%& @[ %F)%%,%(Sﬁ 1o mf;luge formamido, acetamido
and gi%g{b(?l ¥k 1@@5{3&?&:@%? (1-8EhaK %'ISQO éiﬁ lis @ntlor 2 include

poxyet hoxynme It wl nder st ood t hat where
metiB/1BiR ethylthiod ﬁfethymﬁlﬁnmmthﬁmlfmgl npthydﬂmﬁOhyl @dt@éh}ﬂiullfo@ﬁl

R
L I
e R s o

metli%ﬁ@hieﬁ?fl vdnhmwmhyd) phd pmloxgejbxﬂt cxa@mhssoféil-é(agﬂqy}f@gb amoyl include
met]@égz{r‘g@rﬁgjléllﬁlga’pﬁ}y | Cu' a and ff% ?gkl:—ﬁ#g:l&ﬂ?lzcz{rﬂﬁ{nﬁyl include

di ctafb%ﬁ{o Phhd dil E%l%ﬂ dé?da 1:rimbR:s 68 Ralovhréuie include fluoro, chloro
( ap r%prlat wi t h any )o ?ﬁg deflgltlons Wﬁ "

and brdnoa}iexemples df émlqﬁ-eu:)nﬁqyé inshieohalomethyl, ér@qﬁélml,e?r-haloethyl and

For t d
sl B P 5L AU SRS oromets
exarh?lé@ oF h‘i’l‘ihloﬁxf@)&hl%ﬂ nfikfludd tridiGhednhethyl] ecimpdies ofﬂmlmb(l—4C)alkyl
, rop I sop roPé and t-butyl; exanpl F
inclgde m)aamw yLi lnemingethat, Ryaminpethiphand 3-aBBeBIRpYL: gmfnples of

cyano(ki-éfé()alky‘i )fr?c%)de c@aﬁ)émétillyl, 1-cyanoethyl, 2-cyanoethyl and 3-cyanopropyl;
examples of (1-4C)alkanoyloxy include acetoxy, propanoyloxy; examples of (1-
6C)alkanoyloxy include acetoxy, propanoyloxy and tert-butanoyloxy; examples of
(1-4C)alkylaminocarbonyl include methylaminocarbonyl and ethylaminocarbonyl; examples
of di((1-4C)alkyl)aminocarbonyl include dimethylaminocarbonyl and
diethylaminocarbonyl.

Where optional substituents are listed such substitution is preferably not geminal
disubstitution unless stated otherwise. If not stated elsewhere, suitable optional substituents
for a particular group are those as stated for similar groups herein.

Suitable pharmaceutically-acceptable salts include acid addition salts such as
methanesulfonate, fumarate, hydrochloride, citrate, maleate, tartrate and (less preferably)
hydrobromide. Also suitable are salts formed with phosphoric and sulfuric acid. In another

aspect suitable salts are base salts such as an alkali metal salt for example sodium, an alkaline
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6C) al kyl include nmethyl, ethyl, propyl, isopropyl,
t-butyl, pentyl and hexyl; exanples of

whgasaxeped - 4C) al kyl i ncl ude hydroxynet hyl , PCT/GB2005/002055
1- hydroxyet hyl, 2-hydroxyethyl and 3-hydroxypropyl;
exanpl es of hydroxy(2-4C)al kyl include 1-hydroxyethyl,

earthlmﬁgya}fdjsra X4F éMp g’?l&)ﬁg{ d&é’)ﬁ%ﬁﬁﬁlﬂ ago ﬁfcorffﬁﬁﬁé QR for example

Xy SOpropy roxyi sopt opyl; exanpl es o
trieti{yllardiak ahkohylivy, Domethylpipéridiee, A by lpjoaidinn ptacaine, dibenzylamine,

N N%Qegglgﬁl)&gg{]}%é,ﬁ%%—ta%g)édggg%‘l}ﬁMnélIﬁweﬁﬂpgaaﬁfaégm&and amino acids
such(ag 1%92 g‘:)é?{fgﬁ% BE | nc g@ﬁ@ )éﬁtl(ﬁm} ahidd db?)éﬂd&hg of X Min&tSer of

e fornyl, acet
charggdfaneivis aad d’femadamcyfof (He-chGpnd mlwnsn A m@éermglmhg};@aceutlcally—

et hoxy a pOX exanpl es of (I-6C)al koxy and
acce{"‘lab]e “2’6)?9‘%}1 aUde met hoxy, ethoxy, propoxy and

ﬁ% r ﬁfﬁ@%ltﬁé 1s%fat1()ﬁ of o) saltkvtihf bfephiagibbdalts which are less
R o and et hyl t h exanpl es of (I-4C)al kyl am no
solubledh ﬂrd:e:hnmlml\@m mwoy beprfy“trmd wibetherdpharmpsentigdllyoacceptable or not.

ex lf:@?‘xgﬁl{tﬁlg 'of ;@gépﬁ?gtal %}lﬁﬁdﬁﬁ{ﬂﬁ&%djﬂ%{l%@m of a c})ro -drug which
is brbké}}?&d%ﬂ mNhOLeRYh 8P Bhslydb pivRydampomad of genplasionf A prodrug

hal o groups include fluoro, chloro and brono; L
maydle used HClEer RoMYProyve ﬂn@))ayq;qgg;yng/ﬁg pharmacokinetic pro? ﬁ: oq:p e parent

comé ?&Cﬁgﬁoﬁﬁ g&—m %g%}?etnﬁﬁé( axje Oxyrﬂ)g)hlg@% Eg:?gg%%% oup or

subsEiXAAPWRRh@An bk dé@aﬁisk@fdlﬁbfrﬁmpmdrangxamples of pro drugs 1nclude in-
(1-60C) al kanoyl am no i ncl ude f.or mam do, p%(éet am

v1vodn@mlma}plqaqﬁqﬁ@o %W@é e(lpvgé)og q{')ﬂ %feuw?élsr&Cﬁeptable salt

'cher%?;t ﬁ‘?% 1 Bxe ml%s’ bf;&ﬁﬁ‘iﬁ%ﬁrﬁlﬂﬁ% hh{&gg r}ﬁ?l 1t *s;aglg)%mg%s of a compound of
the iavéntioadragphytmacentnlyewcerftatily elalbbhyre@ﬁ 4C) al koxy

ncl ude 2-hyd
Iof (qgwgﬁf(gn%@:f;?q)&%ho@x and 3 ¥ ro%<o¥exarggleg/Seeexanpl es

(I 9 ﬁe cir‘.l é 911%&(%)] Hi Bﬁﬁd@@rﬁ@l@é‘rﬂmg&) land Methods in

et hox yet hyl”, exanpl e
Enzymow@y,avwn@,qr 69%96 adntcd ibad( Wtddet, eaalbémwﬁpmmﬁress 1985);

b) ie;h l Ca W%%W%@M veg(ﬁ)&r{e&% (egitﬁ(u%/ K10 Qzﬂ‘g%lrsen and

ERRBRAEC Jﬂ%“@& WRa Applicititsh §fl RI6dRes T b QItB dghard p. 113-191
H. rogé;‘i;I l'es of %al o(IIﬂﬁlC) al kyl inc Egey i gaar i

(1993] onet hyI 1- hal oet hyl, 2-hal oethyl, and
c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);

d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
€) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).
Suitable pro-drugs for pyridine or triazole derivatives include acyloxymethyl

pyridinium or triazolium salts eg halides; for example a pro-drug such as:

l \N+/\O)J\R N +/\O/U\R
Jo S O
R"

(Ref: T.Yamazaki et al . 42™ Interscience Conference on Antimicrobial Agents and

Chemotherapy, San Diego, 2002; Abstract F820)."
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3- hal opropyl ; exanpl es of dihal o(l-4C)al kyl include
di fiuoromet hyl and dichloronethyl; exanples of

wo eiosal@es - 4C) al kyl include trifluoronethyl; eReIpBe®s/002055
of am no(l-4C)al kyl include an nonethyl, 1-am noethyl,
2-am noet hyl and 3-am nopropyl; exanples of

cy -40) al kyl ~4i
S SO A AR PRRRTEL il spesihi s of
fonn(e%mnggfl))@ld(a],[w%dl)c&é, gvlitfit Roie (}a@@oaikyl, amt Rpa{byiDadicyl or H. Further
es O - i
suitableqodiogs piEhRamie 4pd CHRDUHDS PURy: ReQOBREERECOO-.

ghéﬁg%.%;ﬁlmg%ﬁg%%%% alcl lHQ&i SELR YL RRTie0 624 PRitlaceutically-

exanpl es of
acceliablelsatt @eaédeyonaiiings aarboxy or hiymcdgdgroup is, for example, 2

phargpiseal Sessaiplarert vt by il i RESERYY aniniffBpd o

prodﬁ%ﬁﬁm@\rﬂ%i/a@@&olgem nal di substitution unless stated
otherwse. If not stated el sewhere, suitable ogtional

su Bﬂit{:j‘tﬂ? phirmataricallpacdeptablesasteys fugakosy inedids (3HC)alkoxymethyl
state r simlar i N, Sujst
et et molpry e B AR R b grprompe
piva%xg/grﬁl’fhgf,%ﬂtﬁalﬁyp&té& (VB ey sk gRatbenylbay@r@l)alkyl esters for

I'de, citrate, naleate, tartrate and (less
examplefl eryaluhyyylbartomtexyeting;, 1, Adiqxolas-2-gpy et egigrsifer example

f - : ) .
smsBEE LB SRR o LS o35 ST ool
1-m&ﬁ5?>‘cfaﬁﬁh9lo&9étlhﬁv@aﬂnh@ Sofbimed avemyalakiaixypeegr infthevedrmapounds of

~salt” for exanple cal ciumor nmagnesium an organic
this viengorsal t for exanpl e tri et hyl ami ne, norpholi ne,

N- net.hyl.pi peri gdj f i di . i .

N T RGOS s BRSPS pramaceutcals-
accdptdbie daf-thyrdeDeonetifiyg hayiirxy ghboureegrbups-igtludesthorganin@sters such as

am no acids such as

phospiatecastens (ieginding abwlhéxsa%ggié &?ﬁé%%%%%@%@%ﬂ effiefs and
relalsH Gp PP B PP L T [y sl APy e S0 Btk to give
the é%%t%ﬁ?&g&g%lﬁgﬁﬁr?%ﬁﬁof; cg-?itzﬂgbi\;ﬁa_ﬂleﬁieﬂmlrﬁhbhnde atetoshyenethoxy and
22 Bt ipas ooty ResP LSO OB MLV IVE BY ARl oot forming groups
for fl’}t]cﬁrcr))gra ﬁlgﬂltdie %ﬁll béf)a?lga%%gf &gxl &a%lé‘ﬁMC)alkanoyl), benzoyl, phenylacetyl
and substituted benzoyl and phenylacetyl, (1-10C)alkoxycarbonyl (to give alkyl carbonate
esters), di-(1-4C)alkylcarbamoyl and N-(di~(1 -4C)alkylaminoethyl)-N-(1-4C)alkylcarbamoyl
(to give carbamates), di-(1-4C)alkylaminoacetyl, carboxy(2-5C)alkylcarbonyl and
carboxyacetyl. Examples of ring substituents on phenylacetyl and benzoyl include
chloromethyl or aminomethyl, (1-4C)alkylaminomethyl and di~((1-4C)alkyl)aminomethyl,
and morpholino or piperazino linked from a ring nitrogen atom via a methylene linking group
to the 3- or 4-position of the benzoyl ring. Other interesting in-vivo hydrolysable esters
include, for example, R*C(0)O(1-6C)alkyl-CO- (wherein R” s for example, optionally
substituted benzyloxy-(1-4C)alkyl, or optionally substituted phenyl; suitable substituents on a
phenyl group in such esters include, for example, 4-(1-4C)piperazino-(1-4C)alkyl, piperazino-

(1-4C)alkyl and morpholino-(1-4C)alkyl.
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The conpounds of the invention may be adm nistered in

the formof a pro-drug which is broken down in the
wheosanieoe3 ani nal body to give a conmpound of t hBCT/GB2005/002055

invention. A prodrug may beB used to alter or inprove

t he physi cal and/or phar macoki netic profile of the

p ent h aul erV(g] Hycfr"bl grgf: E&Eﬁ%‘f’e HRENE tnExgd B%Fne;ﬁhmo acids. For

I Ns™ a’ sur't € group or substituent

exarﬂﬁl‘ésc Bstéd Fﬂoﬂﬁ%dd@l’ red@ion®Ed hiydroxgramowp @ff octmuppunéedtiythe sarboxylic

pro-drugs include invivo hydrol sabl e esters of a
acid of)apamm@ agfd. tBethiereranqngino geida herem we mean any o~ or other amino

subsﬁalgq%%c %tgt%ilgagtygélcaﬁ%g%plt n@'} ?\g%@lllén nblﬁ\?{)ﬁﬁéll AX % gnd derivatives

therdds &8ss hose FE@EIINGbedtutibre(fonsemiploby aﬂcyl‘:ntlon on the nitrogen of the
phar maceuti cal | y- acceptabl e salt thereaqf riou

aminfocgroep)oThe s pﬁ@ﬂleﬁ p aatuE) Wk 8 inﬁn-tnﬁ‘@r%hagmn? 6?13 é%ﬁ%p'bgartlcular and

d
indepaienGircE 4008 R Rt AL O BRI e gt (ARl ervacives
theref?)'f ﬁ@%al%%ﬁleuﬁﬂﬂet@@-léﬁéld‘é N\%étﬂ?hsoletlmﬁé N-(ce%GhﬂigInsoleucme lysine,

Press, &A Text book of Drug Design and d
glyciheyﬁkmghﬁl@lycu@d Molipgthpk ggglggeﬂlgugeaﬁ@mlgﬁasmmgme prollne an

S 5 S P AL AR g

d@&&i@&%&itd\qyﬁh@ﬁeﬁﬁu&f@llvery Revi ews, 8, 1-38
alcl(1992) d%eH Bundgaard, et ah, Journal of

PhZhenseoltaminp agds baving neuma andgr leafggggle chaing rgprefgnt particular and
indefFheRRE oo BRI T 6 ne or 111 azole

Sf:sgtzfﬁlf gfnslgg Wwﬁaﬁgﬁgﬁm dm‘,;{ﬂpof(l;ld blﬂthelfumrnda (1) are described as
o meal U 8 1oL} 9ecs. 10T, S48 TR PR S didf D or
o G o AyE00h 5500 e e DO e

fomhu@l(quy)} groups are acyl esters of acetal-carbonate
esters of formula RCOOC(R R)OCO, where RISO
(1-40 al kyl and_ R is (I 4C) al kyI or H Furthgr

suitable praodrugs are c nate.ahd cara p._esters
RCOO- and : Hobig T:’ ~O-H oo}

0
L
(PD1) (PD2) (PD3)
Esters of compounds of formula (I) wherein the HO- function/s in (PD1), (PD2) and
(PD3) are protected by (1-4C)alkyl, phenyl or benzyl are useful intermediates for the
preparation of such pro-drugs.
Further in-vivo hydrolysable esters include phosphoramidic esters, and also
compounds of invention in which any free hydroxy group independently forms a phosphoryl
(npd is 1) or phosphiryl (npd is 0) ester of the formula (PD4) :

(o)npd

P -
O//\O
HO
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An in-vivo hydrolysable ester of a conpound of the

invention or a pharmaceutical |l yacceptable salt thereof
w@oemsAalgeng a carboxy or hydroxy group is, forPErRaBpi08/002055

a pharmaceutical |l y-acceptalft e ester which is

hydrol ysed in the human or ani mal body to produce the

parent al cohol. Suitable gdmceuti cal l y-accept abl e

esters for carboxy includ - 6C) al koxynet hyl esters

‘;gfoﬁﬂﬁ@?fid)iﬁaﬂ&tdflﬂbuﬁ?ﬂﬁ?sbh?dd is 6EYCH RER (1-4& Yatleaxyyirydroxy)-
ers for exa e pival oyl ox t t hal i dyl
phos?boléfi 5a mgn%@)-gekjﬂﬁaww&?yé%%%@ﬁgég Ikyly esters
i-(1- 3 Od]€ lo-
-0 QS ATB S B I ALBRNNRIBNEL BY O-D(ONOHD:
5- meEhY Intdrniddidtesxor tha pPepatation lwy sucheasters inrgﬁlde compounds containing

(R TG I e T
indeﬁé{cﬁﬁg% pﬁ)&% %gtmaﬁ?meﬂ dsmpPburids iaﬁoib@}{?gﬂh’ie@éﬁting\ﬂompounds in

rn-vi bl € ester of a conpound of the
their owrerighthphenylaor phemytet i@ alil (spabk pbenyasraups pngoptipedly

subshfiGan & agrare atrpriat el PUREU-RDRHEE i, felg and

1-48 @,[ng_r amdic cyclic esters) and a-acyl oxyal kyl
( e:s%ﬂ'gr and rel ated conpounds which as_a result

;
in -T\hiuv,@;h@rdgsmmaisinefgrwvé saeh & (PBHALRBSM(PPs) @MO/ & I%‘ﬁgnay be

oA TS SBHBAE o Qi MRS srous with

suit#bly peitsBdd pHRpIaRYRANE BXeHIEfoh examplé) coatatrting @ whlvko or dialkylamino

I n-Vvivo hydrol ysable ester formng groups for hydrox
leavingegraup), fqllolwm%ﬁw oRidasigon ('(fﬂs?esw%%dé[eprog%@"&r ka¥0y| ) y

be [, . n i '
e PSR SIS e eSE s, o
exalﬁfre%}aﬁﬁg@ﬂ{eml)sucﬂhs:(l -4C) al kyl car bamoyl and
(di-(1-4C) ahkyl am noet hyl)-N-(I-4C)al kyl car banoyl
(to give carbamates), di-(I-4C)alkyl agi noacetyl,
car boxy(2-5Qal kyl car boy® calboNgacetyl . Exanpl es

of ring substituent sFon phenyl Bs —ylN and benzoyl
i ncl ude chl oronet hyl or am no tﬁ@l a

(I-4C) al kyl am nomet hyl and
di -((1-4C) al kyl)am nonet hyl ,
When a compound of invention contains a number of free hydroxy group, those

groups not being converted into a prodrug functionality may be protected (for example, using
a t-butyl-dimethylsilyl group), and later deprotected. Also, enzymatic methods may be used
to selectively phosphorylate or dephosphorylate alcohol functionalities.

Examples of pro-drugs for an amino group include in-vivo hydrolysable amides or a
pharmaceutically-acceptable salt thereof. Suitable in-vivo hydrolysable groups include N-
carbomethoxy and N-acetyl. Such amides may formed by reaction of an amino (or
alkylamino) group with an activated acyl derivative such as an activated ester or an acid
chloride, for example, (1-6C)alkanoylchlorides (such as tBuCOCI or acetyl chloride), or
substituted derivatives thereof.

A suitable value for an in-vivo hydrolysable amide of a compound of the formula (I)
containing a carboxy group is, for example, a N-Cy.¢alkyl or N,N-di-C;_¢alkyl amide such as
N-methyl, N-ethyl, N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.
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and mor pholino or piperazino linked froma ring
nitrogen atomvia a nethylene linking group to the 3-
WoroosAp@es tion of the benzoyl ring. OQher intePEFGBAYS/002055
i n-vivo hydrol ysabl e esterd0incl ude, for exanple,
RAtC(O)qI: -6C) al kyl - CO- (wherein RAis for exanple,
opt i 4 substit.ut I [ -
rortB ity v R b T S SRRAY HE I g oPlhe formla ©
contﬁﬁing ARhedHé oBERbXyi grospial iesterisydrolgsabieamides femarbly epaction
_4-(I'-4Q) pi perazi no- (| -4C) al kyl., pi.perazi no-
with(arminEperiyeh dahee e sirortee Herein B AR RO TPrasble estrs.
suiyt-abl e 1 n- Vi . .
S LSRRI 6 i By e mic
may'be@6inhedthifis achigdd dycogveantionalftechniqrepoWhus, didrt dxatmiple, compounds

contaging's treraphiarEu @D g o, GR35t EANEL Rt ofRagy or
fullyﬁ gén f'drmtns%ity Gl a?‘gfo:}ﬁﬁ’é{eqﬁmﬁfer 8t ERfntdrS6nd. Thus, by way of example, if

-naturally oc I'ng, and derivatives thereof such
an iR Sivohgdmlfsablrestep prosings of & campmndfof invertetptentagps two (PD4) groups,

ther% lgrg%‘lgl?rt Ilgﬁgp%ﬁnépq%gﬁﬁésé%g%gt filfth% H\?qglrﬁloz?c%ge%g%g oafc : ch may form
an a{)ﬁx\%}gﬁﬁ@ Rhit B, HeCeRHll AR CUIB ARPEBALYor 8GRRSIE,S @bnd-Néi-, tri- or tetra-

_ ention. "Exanpl es of suitable a- ami no acids and
sodidmrsaltat i ves t hereof, are valine, |eucine, iso-I|eucine,

N- net hyl i sol ' b - ' -

ol YEPR aSpLRE’t?n%‘lelﬁ%legqel?b%e‘)rﬁﬁﬁﬂlﬁ&jx‘l}%inﬁé% ﬁg?yéiqwg%&fﬁaﬂ% esters such
as (BUEIRA e} A ORI ATHRIAUbS Eutep Mt (14C)alidxy, (1-4C)alkoxy(1-

phenyl-al ani ne. I n _one enbodi rrent; loref erred '

4C)alkoxts cabexnatlaf@alkyl estexss ¥niRgG, € alley lamingediiAC alkylamino, tri(1-

| kyl ated der | j . . .am
4C)§%?18§-X oa{}%{abynce%r%@éinégiﬁ %%?ﬁlgégi‘s 1}1%3%(7% dée’cél’gx?],gdifnﬁg&a%nyl, carbamates,
ami?%\%gxt%fé%cyﬁgﬂ %@gb lor axinple,cepsted nted dyaesddionfof v igdroxy group
ion.” Surta

) _ |.e i.n-vivo hydrol ysahl e.esters of
in Ré@nﬁéwﬂh rmthQWeafFB? Atiflarnethpxurepigaic aFidy adipicaciEmpmgtylester, 4-

. . exa e, .a el i f . . .
oSSR 2 Bl A S o i, i
]\T,Nt(ﬂét'ﬂyila?an‘ilféptgéline?]{bﬁici%e,l ]és'&ﬂéﬁcfihe, Meynetiny] ispiducmedNitert-botylrisoleucine,

a cyclic ester of the fo PD3) :
lysine, g>1/ycine, N,N-dimethyl glycine, erllglrfing, s(arc%:gi)ne, élﬁ%&ine(, gs[,)pzePrag(irE)e[,Bp}oline,

phenylalanine, nicotinic acid, nicotinic acid —N-oxide, pyrimidine-carboxylic acid (for

example pyrimidine-5-carboxylic acid), pyrazine-carboxylic acid (for example pyrazine-2-
carboxylic acid), or piperidine-4-carboxylic acid); (3-6C)cycloalkyl esters (optionally
substituted by a (1-4C)alkoxycarbonyl, alkoxy or carboxy group); carbonates (for example (1-
4C)alkylcarbonates and such carbonates substituted by (1-4C)alkoxy or di(1-4C)alkyl)amino);
sulfates; phosphates and phosphate esters; and carbamates (see for example Example 10); and
pharmaceutically acceptable salts thereof.

Further suitable pro-drugs are those formed by reaction of a hydroxy group inR*or R’
with carbonates, particularly alkoxysubstituted alkyl carbonates such as
methoxypropylcarbonate.

Further suitable pro-drugs are esters formed by reaction of a hydroxy group inR*or
R with methoxy acetic acid, methoxypropionic acid, adipic acid momethylester, 4-

dimethylaminobutanoic acid, 2-methylaminobutanoic acid, 5-amino pentanoic acid, $-alanine,
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Esters of compounds of fornula (1) wherein the HO
function/s in (PD), (PD2) and (PD3) are protected by

w@ keod@)@bkyl , phenyl or benzyl are useful interP@PdBat08502055
for the preparation of suchlpro-drugs. Further in-vivo
hydrol ysabl e est ers i ncl ude phosphoram dic esters, and

NN a}%&g "ﬁ%ﬂ ou %ﬁa A c1 ] ?%e‘ﬁ@lrfgh]g\gﬂﬂﬁ?l ?&%ucflﬁcs Q7 fé‘{tdlglﬁiﬂ)ﬁsoleucme

a npd’i s
lysin@ hg@&he 'y, N &ﬂlﬁhyl %bQinee sil aine) bart bsind, glutarhme( @Dal)agme( Dpline,

phe rpr?pézgpm misotigic. @(@(C&Délc?z?c{-rt g%dg;’ﬁ%%%gﬂeﬁdg 8§r$?X}HIC acid,
4
prBREELR oD, BRSPS ke e 1

carbSX};Hd acﬁgz)alﬁﬂ bbaq%mademcuny amptable—s@ltﬁ’(l@)e(o@—l) 2. Useful

i nt er medi at e

| nenigel aeewﬁgw%% okt AR 24 Bt ELtgsFly B formed from
amifd 30, bl WML ARCRHEARS acktp tQ@Feféa@Jtthé%f CH groups in

ntly prot ected by (I-4Q al k){ ésuch
c omfnﬂhnqmrmm cbmpngndsmfeh@wemtgawmuweéaym ysableresters formed

o b B SR 0 i .5
alanin%dﬁ?f ﬁ%@% lﬁm lv%ﬁf}ﬁ JefdiMibd-tehEin@! MithethyliibdlOucife Netert-butyl-

prodrugs contai ning groups
1solei3)1dﬁfe BsintRilyine, (]PDQ()1me(}9Dg)ycm¢d a(a\iaM) saregsinse ghitapiag cagparagine,
y reaction of conmpound |nve Qntai nin
prol gy lypyass 8 PRABRE? ol péa ey @’%“’Pgt ect od
Phespher aﬁ%ﬁdleﬁ%oﬁ%ﬂhd& dfahe Mventdieare @Iﬁlm\@l RidRgdysable esters formed

chloro I al Kyl am no | eaving grou fol | owed by
from)xaldmt leucnne,l fsorleamns & yl)eﬂ)e[hu;o ]@-@@rp bﬁtyl-@o}rélpme lysine,

glyc:él?,?d gté&\d 1§8n?, of %rlnlfllg esapcog%e h@ﬂﬁ%ﬂﬁgﬂy&lﬁé lﬂ%lrche and

phenylalamne, and pharmaceutically acceptable salts thereof.

ﬁﬁ-—‘

The compounds of the present invention have a chiral centre at the C-5 positions of the

oxazolidinone ring. The pharmaceutically active diastereomer is of the formula (Ia):

(Ia)

which is the (5R) configuration.

The present invention includes pure diastereomers or mixtures of diastereomers, for
example a racemic mixture. If a mixture of enantiomers is used, a larger amount (depending
upon the ratio of the enantiomers) will be required to achieve the same effect as the same
weight of the pharmaceutically active enantiomer.

Furthermore, some compounds of the invention may have other chiral centres. It is to
be understood that the invention encompasses all such optical and diastereoisomers, and
racemic mixtures, that possess antibacterial activity. It is well known in the art how to
prepare optically-active forms (for example by resolution of the racemic form by

recrystallisation techniques, by chiral synthesis, by enzymatic resolution, by
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exanpl e a prodrug of R-OH such as: \Wen a conpound of
i nvention contains a nunber of free hydroxy group,

Wo b@sa1@edups not being converted into a prodrRgl/GB2005/002055
functionality may be protedted (for exanple, using a
t-butyl-dimethylsilyl group), and | ater deprotected.

. . Also, enz tic hods. . i ) .
blOtfﬁﬁ%%ﬁ%Pg%gﬁ c%ﬁonnﬁé%o%@nb % 3&/1 glt()g)?’%?lcﬁcﬁ% ﬁ)e&e?&{ﬂlf{eeérﬁlbacterlal
activity a6 HeRABed héreafiépxanpl es of pro-drugs for an am no

group include in-vivo hydrol ysabl ¢ am des o ) .
phEhermventiancalatssta el dntemenc of Hercoppoud ¢t s ipvention that

i Nn-Vvi.vo, hydr abl e groups include Ncarbomet hoxy and
possﬁsge*é‘?a;ﬂte.%gﬂ@hx%m des may formed by reaction of )a/m

3nl't !i@alté@fo 15 Llﬁidﬁﬁsﬁddmmameaum ovinifounds efthé invertioraeapl exist in
erivative suc [ '

solvase o welb s WP NEIABIES b ABAPRFRER BRI e Lelp be
undegs”;t?égfﬁ %&{eﬁﬁ&? E%Jon%ﬂlsé%ﬁ LAGhch Ylva3stPkib Wheth possess antibacterial

ivative ereo suitable value for an in-vivo
activitydr ol ysabl e am de of a conpound of the fornula (1)

o ey o QR gt AR g ey vt

i V- Y. _ A/ ; : . .
oo i 0 o B s it

activityl t abl g v?I ues for in-vivo hydrol ysabl e am des of a
conpound. .of. the formula (1), containi ] I -
caPBaREGere S DY Ry DR oA Bleoog acivity

agaiﬁ% a'tR84d daffe Yt Gﬁnﬁﬁbsﬂﬁv@ifdt en@inctigfing\@dasings Becwen idearesistant

ol ysa

rein for in-vivo hydr |l e esters.. Were,. .
to mpbtanomuoayy bsssl argzlbm@gﬁpmsﬁ@ weih activgy agﬁnmaqﬂdws Gram negative

hydr ol ysabl.e est er Wel=P hSdi i
p e S50 e L0l Rl T
foll ARARRbBpoGRIRPBSHRESpre fufited iphhimgacautiab aypl/of pHysical sral/or

(P Lﬂm PD2), (PD3)and/or (PD4) may ionise (partially
phamacp B%Plloﬁelﬂléi*-m salts with an appropriate nunber of

c o%ifcc :g‘v'eo Stot WAHSto BN bg?he%)f&f&i SonsidbrafiBnd, The/in¥Rision of

hy sy abl"e ester prodrug a compound of invention
flexbRNEdshiSchteon (Rridinotipsis Helieva tahevé obeneficiabettect on the

f ti liti
solubflilir‘]cg\,ﬁlf %%@Bﬁ&s%?ﬁ%ﬁﬁ%ﬁ Eﬁﬂ:ﬁy Elgcraslphzttgglléﬁ'gr? hgfereen%% IExample 5
has %1)%/ ?é&géﬁ@{s?@gg@ gﬁ}?’&i O ind REfeFRETKEmpR 6RRAN eqdilibrium
solubility of <7.1uM. In contrast Example 4 has an equilibrium solubility of 210 uM. It will

be understood that parameters such as solubility may be measured by any suitable technique
known in the art.

Tn one embodiment of the invention are provided compounds of formula (1), in an
alternative embodiment are provided pharmaceutically-acceptable salts of compounds of
formula (I), in a further alternative embodiment are provided in-vivo hydrolysable esters of
compounds of formula (I), and in a further alternative embodiment are provided
pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (J).
In a further aspect there is provided in-vivo hydrolysable amides of compounds of formula (I).

In one aspect, R!is selected from hydrogen, halogen, cyano, methyl, cyanomethyl,

fluoromethyl, difluoromethyl, trifluoromethyl, ethynyl and propynyl.
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salt). I'n one aspect, suitable pro-drugs of the
i nvention are in-vivo hydrol ysabl e esters such as
W@ beos@y@bkyl esters; (I-4C) al kyl esters substiPar/e82005/002055
with (I-4C) al koxy, (I-4C) allkoxy(l - 4C) al koxy, carboxy,
((jl -|4C21al klylk esters, am no, -4C) al kyl am no,
ifl - a 1 s
T SRR s “fror%“lé‘%ﬂgé%%a?@h;b" bl ey and
ﬂuoﬁmeﬂg@ar bonyl, carbamates, am des or heterocyclyl

groups (for exanple, .an ester formed by reaction of
hy&r tojheyeerast, ik IRAYEFOZRS with net hoxyyacet| c acid, :
[ t
AP bt Bk in By P B oBTB OB, ot ¢
aC{/xd?jnoShd;]rmet?nt RéatdROue tadi biydrbgel ani ne,
i V-di et hyl al an va l.euci ne I '
 Imenaar st R BUSBFORGh p e i s e

| Y$) B as glaé‘:q#ri?gm n)ea?l&‘liédﬂé‘ﬁtt&)’éd%yypbf@su‘t@hﬁ@h{éemdependenﬂy

sarcosin par agi ne,” proline
Sele@é@ﬁvhﬂi}@mxye(l-ﬁcﬁaﬂmm €1-4G)alkoxp( I #€)aaxyaley droxy(2-4C)alkoxy,

oCR e G R mod o oy S bl L R o

acif ofd Qe QBB R4CYHIRAISifbsBtutddch; p%ﬁ}ﬂsﬁﬁwﬁ&ﬂe&)cteddfom hydroxy, (1-
pi peri di e4carbox li'c acid); (3-6C) cycloal esters s o
4C)4lloptyi, ohécwkwbbﬂcwk@@, bydraxy(@- Mb}lﬂﬂom Pb% yPC(ONRR’; and

r bex ates (for exa Ie 1-
Optl‘ﬂréﬁil%ﬁl@g? ﬂ’g’tg%%lgeg%&p@ﬁ}:@%@?gonat es substi ?Et ed(by
(I 14 S Fhé&sPed? R“tig «1L4c4)@)1<aﬁ1 ketbstiticddy; 1 @@ dubttitaents independently
phosphat es an ph ogg ate esters; and rbamat es (see
1

seleﬁod frenmﬁipéoﬁxa o9t Oﬁhﬁldpﬁﬁ@ ically
iﬁgﬂcﬁg @tth %{}%@%ﬁiﬂg fedstﬁ ts%IBLt?chﬂt%eQHég%om

rned roxy group in
-C((Q)”Olf% @IO)R° Qﬁfﬂlﬁ@ah&sC((D)NRSRépl arI y aI koxysubsti t ut ed

2 Ao eyt epsisi i odalgd T hBaIRY SBFRaRRGrected from
-S((%P gfgu{do é@%l\ﬁéﬁy]droxy group in R or R5w th mnethoxy
I'c a

t"hoxypropi onic acid, adipic acid
nomakhythesdspect RAds (ﬂe#@)allleyh[mmmmddxyd e giibstituents independently

selegeg gl MOCIR)s INHG QU P BRI me. T euci ne,

!]\S/Ci{lléﬂrﬂt)'tﬁ %&Fc}\’%‘gﬁte(gécﬂjlcr)lié]kﬂ [Busskiffed by 1 or 2 substituents independently
selected from hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -C(O)OR’, -C(O)R’, -OC(O)R’,
carboxy, -C(O)NR’R®, -OC(O)NR’R® and -NR’R"].

In another aspect, R*is (1-4C)alkyl [substituted by 1 or 2 substituents independently
selected from hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -OC(O)R?, carboxy,
-C(O)NR’R®, -OC(O)NRR® and -NR’R°].

In another aspect, R* is (1-4C)alkyl [substituted by 1 or 2 substituents independently
selected from hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -OC(O)R?, carboxy and
“NR°R®].

In another aspect, R* is (1-4C)alkyl [substituted by 1 or 2 substituents independently
selected from hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy and -NR°R®].

In another aspect, R*is (1-4C)alkyl [substituted by 1 or 2 substituents independently

selected from hydroxy and -NR’ RC).
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| ysine, glycine, AiV-dinethyl glycine, alanine,
sarcosi ne, glutam ne, asparagi ne, proline,
wWeb@syl@bani ne, nicotinic acid, nicotinic PCT/GB2005/002055

aci d-i V-oxi de, pyrim dine-34carboxylic acid,
pyrgzlge-Z-carboxylic acid, or piperidine-4-carboxylic
ac - car - Gy« | oF | 14t ge@n
P RE R 1 et e SR eb AP e e doecin eyl

cycl&RPAYBstsorafly bhtsstitityd With ametiry B carboxymethiyl/alrdo(2y4@)elky] (optionally
esters forned from am no aci

s T O o 00 e S P TRty R i,

e _ ! . . b
ai-(PAC G S PR R Rk BnR by oD © esters

2|- Ieidhanknel RCandiR’ acindepddaniyngelqpest faowihy deogen, meshyl,

et -GS LS e LSUELBE i

. dahdd 2 kSOl N8, LSindl! G ; -
ot 5 A ST O o 5L o oo,
4AC)Akparadihydroxg).ol i ne, phenyl al ani ne; and

ohgE EECRul oLt el 2oL Sy LB e oGkl wn (1

r 5 i ' tle @ ek .
4C) Ai'ﬂg%{_ ?Jeé’u {élﬁ‘ﬁgﬁasﬁﬁéetfeﬁy laﬁcg?lsigleﬂg di:l:(i!lér?gi’ld/e’lhltly Relected fidvnhkydrogen and methyl

-t én gnmhnrw:spéc;edfeandi Rieare indeperslenty saleqied framihydenavas mythyl,
ci.ne, n i i i.
oo R RPN o PRGFms
indeEsRRIABbIEctE@ kb ddiiab at4C)ENgladmpalintisiQ)hlkyhmips, estboky and

rnvention have a chiral centre at the G5 positions of
hydtos).oxazol i di none ring. The pharmaceutically active

di astereoner | Syof i ' ' j

A Rl e MRS el ol by,

(2-40)4IRyIdbpeéiRI1e GuBStHuted byroxé ur Beo abstiuests rdepensiesily fddected from
exa a racemc mxture ure of enantioners

.exanpl e ( . |f a mxt
aming ({rdédalkylaming QF'(bﬁGWI%@é’ﬁmmﬂér%&n the ratio of
SRR IEACL 1 G GRS, LacoEd ok ifasme s
(2-4ailky(optianllysubstituted by one or two hydgoxy). nreanly

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 -CHp- 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
R® are attached is not thereby quaternised) by 1 or 2 (1-4C)alkyl groups. In another aspect,
such a ring is saturated.

Suitable values for such a ring comprising R’ and RS together with a nitrogen to which
they are attached are azetidine, morpholine, piperazine, N-methylpiperazine, thiomorpholine
(and derivatives thereof wherein the sulfur is oxidised to an S(0) or S(0); group), piperidine,
pyrrolidine and tetrahydropyridine.

Further suitable values for such a ring comprising R’ and R® together with the nitrogen

to which they are attached are morpholine, piperazine, N-methylpiperazine, and



Furthernore, sone conpounds of the invention may have
other chiral centres. It is to be understood that the
such optical and  PCT/GB2005/002055

WO pwsntdoey enconpasses al |
di astereoi soners, and racertbfc m xtures, that possess
anti bacterial activity. It is well known in the art
. _how, t epare ti - I: f . : I
g o 5 3 Ty fh HRicql ol AR sl R BRSO SO
gmuipy_chlni ques, By chiral synthesis, by enzymatic
resol ution, bybiotransformation qr. byschrgeat ogr aphi .
s e purther soHyblavalupb T SEehRTBe AITHENIHA Roded B fogethet ith e nitrogen
cli j ' [ [
o B a5 SR e (EA e e
5 whetdi@tHenWEt is@Rididedtto poS¢@Fsr H(@W); p@oppri al activity. It
is also to be u_nderst(ﬁod that certain conpounds of the
:Cn\femm@‘ﬁarc‘é?rluueebﬁi%‘trph "¢l vat ed as wel | as unsol vated
0 5 Qhd R* ABRIRr with A B8 brf tBFWiich fhey bfe dt@ched f
be%ﬁ%@#‘%ﬁg@%’%%@&@ﬁnvgmi on eﬁ%gn'pass%s al | s_uc_ﬁ s
an imidavelt paethglimidarbiechn dpnstbpswidancle iagt partienlady: methylijnidazole or
i.s.also to be underst.ood that certain conpounds of
eihElimidpgple; Iaﬂrerwlcé’i‘ﬁbb ’{negﬁ'ltl'\?ﬂ%‘?‘zﬁ%'sm and that the
10 | NYf Q?&%S&‘E@@&Qﬁﬁﬁéin@bﬁﬁoﬁyﬂﬁ dotipFEndbf fofmpRIPES @ compound of
anti bacterial "activity. As stated before, we have

the firmobM@r)ed a range of conpounds that have good
activity against a broad range of Gram positive
pat hogens i ncludi ng organi sns known to be resistant to

NS} 2GRARGAkYecH SEthe diMonHbRthes is progiziel arcomipbtmdiof the fdrynula (Ia)

P
agai nst fasti di ous G am negative g‘l% hogens sych as )
ifsﬁ‘?‘& OF REP- gé_ﬁva?%wherem:

as heteintfefare defired, v & Bhasmepentically-Rgecs
strai.ns. . The £ ' .
15 pndbrcalE Rl oM hioRh, ROTRO KRB0 RACEFEMIMBEGRLEG, |
?Lqpqeinﬁiiléfaire Wdieb@téiem@yﬁpdrngdn %naﬂuord);lcankie bound by
eoreti cal consideratjons, i. [ flexibl
SRS (Lrdaaisatsamigs Ral e s ieaisaefipentspt §okged fom
hydfoBe PEhE iy S R 6hy @A ARoxy, -C(O)OR?, -C(O)R’, -OC(O)R’, carboxy,

-C(O)NR’R®, -OC(O)NR’R® and -NR’R°.

.t
dimeth

20
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 (1-4C)alkyl [substituted by 1 or 2 substituents independently selected from

25
hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -C(O)OR?, -C(O)R’, -OC(O)R?, carboxy,
-C(O)NR’R®, -OC(O)NR’R® and -NR’R®; and
R® and R® are independently selected from hydrogen, methyl, cyclopropyl (optionally
substituted with methyl), carboxymethyl and (2-4C)alkyl (optionally substituted by one or
30 two substituents independently selected from amino, (1-4C)alkylamino, di-(1-4C)alkylamino,

carboxy, (1-4C)alkoxy and hydroxy).
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solubility of the conpounds. For exanple, in pH 7.4
phosphate buffer, Reference Exanple 5 has an

weouwsiiidoed um sol ubility of 35.1 mM and Ref er enk€I/GB2005/002055
Exanple 6 has an equilibriumsolubility of <7.1mM 1In
contrast Exanple 4 has an equilibriumsolubility of

21 [t wil - St .

corpttiite iyt fdfi HREHHE, BRfe kibuta SELBhERQU: Rhuula (12
as h&BRBBfokdétliRdadita pHapmadwmtieathyesticopable ghlt bhpro-drug thdreof, wherein:

are provi ded conpounds of fornula

al Reihaelected &ppvladiesam. g{t}lgrop PR éépltl)l}ﬂ aincr1] ﬂ%gromethylg

ph at, i C; - f ds of

P oRa R e ltpenpa SRR AR S e O b od! et ar e

fpr @7 Iifi@ldﬁ(l(ili))amm Ysmb!;tj/tdtedlfbysladﬁ Zsubstiteests aidependsotin dgleged from

ormul a , and in t ' j
hydrawis hron bl arreEACIsPDYy - CbOET i TR ST BL QI barbory,
_C((?m‘a g-dg@)Mﬁ%@—l\ﬁ@RefﬁldOf conpounds of fornmul a
) u

er aspect there is provided in-vivo

hy ®°ahy &4 breindepaidentbf sebastaddioond Sy dfogemmaethyl, gnd (2-4@alkyl

one_aspect, is selegted from hydrogen, hal ogen,
(optapglly su Msfﬁ?ly RN 5*0,’(3'51 uor onet hyl ,

di fl uoronethyl, trifnoronmethyl, ethynyl and
propynyl . In another aspect, Rl is selected from
hy dn edertherehpest of the imventiondhery is pravided aspepaund of the formula (1a)

anot her aspect, Rl is hyd .
o TR AR P SR R bR R PR g R 8 wborn

aspeGt sBRcREgronshpdrogdg thloky, Giqnemethyl addidoesmethpiect

one R2 and R3 is ydro}gl;en and the other is fluorine.

| n Rrraddsee indraendsnily hyrrpeandri flyosibst i tuted by 1 or 2
Su Nl . .
(5 LR TABRBRERIEY ¥ oP? SBRLARas iAMpE A Xelocted from
e e cocton ™
cycC .
-Q@ﬁ\“&ﬁ& &%@N&%&k%ﬂ(ﬁﬁ% %fl“iw [subs%/i tﬁt egpwml/ !

sulst ] Mgyt WhieH Yhey(ake atffehdd k@ a¥etidi

(1 qféﬂntgﬁgg%"?ﬁér?@}gﬁ%@g% Eyyd{noxit}%e - 4%§1al koxylfé etidine,
morp86ld), Piperazie( M) ivEhRpipeaarine, thiomorpholine (and derivatives thereof
wherein the sulfur is oxidised to an S(O) or S(O); group), piperidine, pyrrolidine and

tetrahydropyridine.

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 (1-4C)alkyl [substituted by 1 or 2 substituents independently selected from
hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -C(O)OR’, -C(O)R’?, -OC(O)R®, carboxy,
-C(O)NR’R®, -OC(O)NR’R® and -NR’R®; and

R’ and R together with a nitrogen to which they are attached form an imidazole,
methylimidazole or dimethylimidazole 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:
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optionally additionally substituted by cyclopropyl].

I n anot her aspect R4 is (I1-4C)al kyl [substituted by 1
wWo@r002/1860R%t i t uent s i ndependent |y sel ect ed fr onPCT/GB2005/002055

-C(OOR5, -C(OR5, carboxyl1and -C(O NR5R6]. In anot her

aspect R4 is (lI-4C) alkyl [substituted by 1 substituent

s gk{oct %%?%fg ﬁjo{nﬁi{y 0 e?h'lgso% < ?noRgl‘?ett@q ?f{d Zl%gronket]?yl

[ seBahd Rélhﬁﬁnbépeildérul?/ﬁtyldmgentor flebest ed from - S( 0) 2R5

and S((O)ZNRSR6 | n anot her pect R4 lg[g(i

[Shoi H@)@H%{ﬁ@st&wteé D3t ShaNbent lepatdsaiy bectéd from

Spé

hya ety Mﬁ@{)e 5% (Eq SRS Qgﬁ%‘yl‘ hand

2 I Rﬁ %iﬂ I[RE lamha%pdndembiznémtdd)frcﬁn hgahtogeh fnashylhgblaptgpy! (optionally

- al kox r ox
e
i

oo ORS8O IR,
carbbydr(®->C)alkbxyl )dhydvexxy). hydr oxy( 2- 4C) al koxy, - OC(O) R5,

carboxy, -C(O NR5R6, -OC(O) NR5R6 and -NR5R6] . In
anot her aspect, R4 is (I-4C) al kyl [substituted by 1 or

2 8 86, lthers @dd formul
;R rsesandan g o beamtud sl 0

as hamhbeﬁd%&ﬁned bna Blnmjmh@qutlgglbe@qcepphlq sglt of pz;ql@gkcmregf wherein:
o Igta g%ggo;q%}(cgf b, DAL bSO L RRTRAR Rty

hy(i(Z kadyntdniely drdfiaRG]fluord;n anot her aspect,
R4|32Jd4CaIkI %substltutedb 1 or subst.it enta
i ndje fladmalkyl dabsdtuted tyr ber hyehstitugnts dedep tlrs@se ected from

hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -OC(O)R?, carboxy and -NR’R®]; and

R® and R® together with a 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), group), piperidine, pyrrolidine and
tetrahydropyridine.

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 (1-4C)alkyl [substituted by 1 or 2 substituents independently selected from
hydroxy, (1-4C)alkoxy, hydroxy(2-4C)alkoxy, -OC(O)R’, carboxy and “NR°R®]; and

R’ and R®together with a nitrogen to which they are attached form an imidazole,

methylimidazole or dimethylimidazole 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 hydrogen;

R? and R? are independently hydrogen or fluoro;
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6h] .1n one aspect, R5 and R6 are independently
sel ected from hydrogen, methyl, cyclopropyl
w@opsitomad | y substituted with nmethyl), carboxyP&r/BBR005/002055
and (2-4C)al kyl (optionally8substituted by one or two
?szgltrents i ndependently sel ected from am no,
= | am po A LNO;
(1 R Gr eIt oyt O s indE iRty selecteg from
hydrBRy, a1 210 Aste g N erixly (2-8€)aiaixg -0 C@YRAymrtagrand ASRAR]; and
car boxynet hyl and (2-4C)al kyl (o tionaIIX s%gstitute
by RoRed B lagihes BB Hiesmdo YR BRY eFv Ay hedt 98P 38 i e
am n - AC | _am .} -(1-4C) al kyl am no, carboxy,
“wﬂp%@nﬁiﬁéé?&%%?%gﬁﬁhﬁé%@§?§ " I'n anot her aspect, R5 ang
Eg a{E :ndependently sel ected from hydrogen and (1-
alkyl. In a further aspect, R5 .and, R6 are.. .
i ndapichlag ﬁ@mpowS@éﬂé%Prﬁeamnﬁm%leﬂu%8"‘“%?%4“&1 gpmpound
descPBd nﬁtﬁlg ‘E‘?{Qﬁlﬁfes, é%%]ﬁ %F‘g/h%ﬁ ﬁ&ﬁdé%ﬂ@é&%ﬂéﬂtwsﬁ&k g£theGnvention. In
rom-hydrogen, methyl, carboxymethyl "and (2-4C)al kyl
anothedspenaff the invdision istpeavidad awyetvor on moresifiibe Exareples
i ndependent |y sel ected fromamino, (I-4C)alkylam no,
di - (I -4C) al kyl am no, carboxy and hydroxy). In anot her
ProdsP&elion:R® and R6 are independently selected from
arogen, nethyl, and (2-4C)al kyl (optionally .
sulis b ifunterdsppgt theeresent ingerdionProvidesr Rroperd dareRAing2 compound

.selected from ani.n [ -4 | kyl ani no,.:
of ijenon 5y BIRPR A NE s hereRGRR Y P RPyivg ydrolysable eptr thereof. I
will%%tagﬁfécﬁﬁsd&hﬁ duniele Rensiant the Brbwgadofassmcontainaybstituents may
me

et hyl, and (2-4C)al kyl (optional I'y substituted by ,
requatre profgctigriiogrgyent theiraindesired TgacHaBt Xi"hg ) ﬁgd pi@ﬁr@@@flﬁ@%%?emate

s Rl 3Rl 8o A R BRABLEEOLOr i, na
latebRbfyFegycl yl ring, optionally containing 1 further

het eroatom (in addition to the linking N ato :
i nd®penuBples 9f Rretesipg graupy pRene Nfgtf?o"“gffy g&?@rﬂi}%’t%oq e subject,

for %%{pg# ﬁPgRéséallgg %?ﬁl%ltigifn)rgﬁﬁéi SPhREEY VTR 0d6Ha@reed@{fliblisher: John

Wiley & Sons). Protecting groups may be removed by any convenient method as described in

the literature or known to the skilled chemist as appropriate for the removal of the protecting
group in question, such methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.

Thus, if reactants include, for example, groups such as amino, carboxy or hydroxy it
may be desirable to protect the group in some of the reactions mentioned herein.

A suitable protecting group for an amino or alkylamino group is, for example, an acyl
group, for example an alkanoyl group such as acetyl, an alkoxycarbonyl group, for example a
methoxycarbonyl, ethoxycarbonyl or z-butoxycarbonyl group, an arylmethoxycarbonyl group,
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection
conditions 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
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in the ring may optionally be oxidised to a S(O or
S(O 2 group; which ring is optionally substituted on
wapeooaiaiokabl e carbon or nitrogen atom (provi di POI/GBE005/002055
nitrogen to which R5 and R@%are attached is not
t hereby quaternised) by 1 or 2 (I-4C)al kyl groups. In
r bl e

os nffiBondic SHREHE or SR BB M A e
arylikthBxafionyDgenp E@ch/dm a:l{ienlzj?ﬂexymlmrgrl pauh ehydreeremoved, for

ARG IR AR O T TN ——
a Le%vli'g éclf(.rl ddrsexgl)ﬁ %Irbr%o?n féﬁgcﬁﬂu% teet‘?[re a%/ %%Bgz:a?ﬂg?%agve protecting group
for a':pf(ijrhdn@ranam galap es Vol exempleyr phttmboyd gmupgwlmglmp]ayiqe memep:d by
treatg{]epgglﬁgggg ners F F}},faggplg hﬁ&%@?ﬁt@%p\r@py amme (% w1rthehydrazme

N 'Aegﬁ%tmr et uﬁmtam}ﬂ?@{y@} d[b ﬁef&%ﬁﬁnﬁﬁr v @dyl ¥esip, for

t her esulfur i s oxidised to an S(O or
exarﬁple))aa atkanoy)grodusuches asatyl airoyl gioypsfor example hergoyl, 9gan

o ST AR e Beb SRR entithoh REuT 7 ove protcing

grm.g)g Wﬁ%@éﬁéﬁ’iﬂl Qaryatith €RIJhYRE i Brotédtiaf edupMT ﬁﬁ@ ifor éxlaﬁlple an acyl
I's oxl d| Sed to an S(O or S(O 2 group)

gromuth submalkanyler isatost gleBp iy bermayist, rexa@fel-é‘c by Rgdrolysis with

a sug'{ﬂ{qgggs&fu t?szg?ng%l%ﬁ 91 ga% g#raxrog o}? %ﬁ%}gglgpﬁﬁyor‘%{)&ium hydroxide.

Alte@'ﬂle[!ﬁf%fy)’dd 1 1 @réup@ich pas bbl&tyll gl‘dup nipt beyreinov el fof example, by
di et hy azol e, nore particularly
hydmgﬁmtmqvm @ﬁ%@lb’ét suehy aﬁpﬁ}aéf‘@?'ﬁ’éﬁaﬁ’é’ﬁect of the
i nven | ;
P R PR LS o e o PN v,

for éxaupd a ARthyl beaeethgl ooy thimﬂl may:bﬁmwvdd dbr eteeniflerbyliydrolysis
(la) as hereinbefore def|

Wlﬂbﬁbﬁ*%@‘é}b@ﬁ gy | %@éﬂ?a‘m ar g?g?f?qplgﬁ f—B}ﬂa{l &1y vhich way | be removed,
for %? ??% %Z %&‘%ﬂllle?lt %ﬁ!he&ha%?h QR Y I ROGBani€ BidsAch &Y eifRoroacetic

uor onet
acid, or for example a benzyl group Wh1ch may be removed, for example, by hydrogenation

over a catalyst such as palladium-on-carbon. Resins may also be used as a protecting group.

The protecting groups may be removed at any convenient stage in the synthesis using
conventional techniques well known in the chemical art.

A compound of the invention, or a pharmaceutically-acceptable salt or an in vivo
hydrolysable ester thereof, may be prepared by any process known to be applicable to the
preparation of chemically-related compounds. Such processes, when used to prepare a
compound of the invention, or a pharmaceutically-acceptable salt or an in vivo hydrolysable
ester thereof, are provided as a 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
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R2 and R3 are independently hydrogen or fluoro; and R4
is (I-4Calkyl [substituted by 1 or 2 substituents
wo pdspemdent |y sel ected from hydroxy, (I -4C) al RORGB2005/002055
hydr oxy(2-4C) al koxy, -C(O @R5, -C(OR5, -0OC(O R5,
;:artboxy, -C(O NRf5R6, -OC(O NR5R6 and -NR5R6. In a
urther ect o ne | [ ' QWi
the RS SRor ) Py R iy Eb b RHftheybe adapted
to folih rRcBAR FReEH naktibls) Arg afbalel feushintthe cerprim PatentpApplication

t h f, “wherei n; i
P . I oSS TGSy egoore
| t I p {51 ]
e (RERAOREDL QS0 9 Sdony s
Woit])eléeaau&dngt} @1;121@60; PHY 01/40220)OKEX9A342; WO 03/022824, TP2003335762
r 0X -4C) al koxy, -C(OOR5, -C(OR5, - O R5,
and W{p B3 %44%(0) NR5R6, - OC(O) NR5R6 and - NRS%;( lmd R5

a”?% gﬁt'@ﬁlﬁr LRJSRERAREPOT SRbRGhSEbatbRATWDY 99/88£17 and WO 00/21960
me , cyclopropyl (optionally substituted with

whergi Hythiled gddmox yngiv ety bn eordeqRati@p tioky for peqparipg axaaplidinone
substituted by one or two substituents independently
COmMPRYKEt ed from ami no, (I-4C)al kyl ani no,

di é[(hle'sﬂ@eé lokgan @ dHRMist ATl R akle to husébdhdepkiheadinfdrmation contained
hydroxy).In a further aspect of the invention, there
and raferencad wighin she drayeuefareages; ped 1spmprayipg Exayples therein and also the

her ei.nbef qr e, def i ned ' 2
Exagiis it OB rereore Ay BPLERES i pRR P CR PP o
hy drRgaRe pfléfitventio® BBo pradiduslthanie édrsouartebfthe inAtion and

and R3 are independently hydrogen or fl , R4 |
phaghaceujcetlyiccue BB B0 BYGONSAEl SR (eips car be prpared by

i ndependent hyd , (-
o B BDn PRIt L o G rs. ‘O R
i) 1*;6%019 ny—pﬁ_ﬁt@()jti‘ﬂ@@gupst; l&:( o) JNRsRGdan -NR5R6; and R5
N ) are_ i ndependen .se ect h
i) fesming a prarfug Honexamms p%f (%&VPEWENWQE@@%%E 8’?‘@ 5f by one
ii1) %m]iﬁll\g a%gﬁﬁf%&tically-acceptable salt;

wherein said processes (a) to (o) are as follows (wherein the variables are as defined above

unless otherwise stated):

a) by modifying a substituent in, or introducing a substituent into another compound of
the invention by using standard chemistry (see for example, Comprehensive Organic
Functional Group Transformations (Pergamon), Katritzky, Meth-Cohn & Rees); for example:

a hydroxy group may be converted into a fluoro group; into an acyloxy group, for instance an

‘acetoxXy 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



In a further aspect of the invention, there is
provi ded a conpound of the formula (la) as

whessiindoes ore defined, or a pharmaceuti cal | y- apCEpBaimsm02055
salt or pro-drug thereof, wherein: RL is selected from
hydrogen chloro, brono, nethyl and fluoronethyl; R2

thlo%Pf/jl Zﬁxﬁlﬁfﬁ%eﬁ h{{grg)gzt{i?l[e%{)@ 11{)%%&39)% ‘Plftr Se#‘loag geéc(r)] ?ﬁ)dpsmay be reduced

toahﬁ&ﬁﬁﬁﬂﬁ@@ibymﬁﬁhﬁmh&dmﬁtgnmbydroxy, - 40) al koxy,

b) Eg%{ggg%yzglgn g@&ﬁg& s O) %W%%R%g%vogaro% useful in

pall£l utlmfﬁ]eéf@ﬁg] fir ¢ ?‘argple%hmrfd'é 1&@ i€ it @Y me S 1sulfonyloxy,

aze nDrp ne pI per azi ne,
5 trimBthyBtanyylp tixdk axzsiby, orf hibaonic ;ahmll nesxduc{)amdl g eompandvés again with a

e e B s .80 S
bond€ tsﬁé'ht%gtﬁ%’é’ %rb Y eM&nol, ?eeffo fnb@hcaSPeStanfrtht (8talytic Cross-

I'nvent on ere is provided a conpound of fhe fornula
Coupling Reactions & Biaefl Syethdsit, Fasaiiedionas4, 1998, 263-303; J.K. Stille, Angew

TS i, B2 SHERE Sl S RSl OISR S2homs, 55

10 245?9&@3/ D, éﬁhqaﬁdnHOGONﬁhﬂ nd JFF acme;ﬁ@@eaﬂam h997 1,287-305;
drdgen or fl uoro; %I -4C)al kyl [substituted by
S.P. Etmﬂoﬂhswsﬂlﬁdmeni%l9ﬂ$d a@?e o&R-RyPasay, Lo Weng Aot Batsanov, M.R.

BryCRipeg R Taltie) e COl A0S 7 8 s " b o e

and - NRSR6i2 and R5 and R6together with a nltrogen to

whi ch they aye attadgched forman imdazol e,
met hyl i m daj; or th EiNTi dazol e rRaggA\l n
further pe N\/;ﬁggy nt 1 there is ;N |ded a
conpound of.Ahe fornul as her ei nbef ore defi ned,
or a phar n‘ﬁceutl cal ly-acceptable salt or pro-drug

t her eof mherigﬁ Rl is selected fron1hydrogﬁg) chl or o,
br ono, nethyl d fluoronethyl; R2 and R3

15 the 120HRPSREIRTK nvayBedtho gane 6x diffetedt i the two molecules (II) and (Ila);

for example:

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

20 substituted oxirane to form an oxazolidinone ring;



R4 is (I-4C) al kyl [substituted by 1 or 2 substituents

i ndependently sel ected from hydroxy, (I|-4C)al koxy,
whyasoxepe®- 4C) al koxy, -OC(O) R5, carboxy and - NRBRE6B2005/002055

and R5 and R6 are independeadtly selected from

hydrogen, nethyl, cyclopropyl (optionally substituted

wi th nmethyl), carhoxyngtpyl and (2-4C)al kyl

(opti oEaI |y subst Eﬁ{tgg@ gone or t wogsubsti tuents

i ndependent |y sel ect f ol ani no (1-4Q) al kyI am RET

dj/- yl car boxy, {I - 9
R™— xy ﬁggo'?her aspecﬁ 0 Ath
ovided a conpound of the foP'mJIag a) as

her ei nBef ore defined, or a pharnaceutRcal | y-a@ceptabl e

salt or ?ro-drug thereof wherein: Rl is selected from

hydrogéﬁ']I chl oro brono, nethyl and fluoronethyl; R2
Vﬁl‘l%[l)%i@? t]fﬁé gfdc W@fpﬂﬂe){:aﬂ)ﬁ%ﬁﬁﬁ Repceli ??%hQsoc%dtéi or by an amine

stituted by 1 or substituents

or/ammmapmnm dretdxyraae isseplaced yoan ¢npdivaden reagenti)GHd¥g (optionally

2-4 O, ar ho
protgiieaD R R ML ISOEIRaK ik e st BaEY v i i ik in theart
B @ﬁgﬁﬁeﬁ_gf azetidine, norpholine, piperazine,
> for%l-%mg t hyl pi per az):sne thi onorphol i ne (and derivatives
t hereof wherein the sulffeir N7 oxi di sed t,gz an S(cp) or
S(O)2 gﬁup) pi pelﬁfdl/r*e\/ rd1|d|n an N
opyridine. I n._afurthergé @
RA ent w eNHEO[CS1,Adr ovieded a conp () WW\W
(I ap=4 ei nbefore defined, or a R®
phar macBlt i cal | y- accept abl e salt or pro-drug thereof,
is sele m R{ydr ogen, chl oro, brono,
(d) ne&’ﬁf?acé‘ﬁaofﬁlﬁBm?ﬂéQ%%dfmﬁ% ‘R3 are i ndependent|y
hydrogen or fluoro; R4 is (4 al kyl [substituted by
1 or 2 substituents indepeq el ected from
hydr oxy, (I-4C) al koxy, hydry 2-4C) al koxy, -0OC(O R5,
carboxy and -NR5R6]; and R5 and R6together with a
nitrogen to which they are a@V;ached forman i mdazol e,

/E/R1

10 where X is a replaceable substituent (such as chloride, bromide, iodide, or

trifluoromethylsulfonyloxy), and Y is halo or

4%3;»\0 N=N
I\‘ R1

with acylating agents, followed by reduction of the ketone, and then (when Y is halo)
reaction with a compound of formula (II) as described in b) above;

15 for example:



met hyl i m dazol e or dinethylimdazole ring. In a

further aspect of the invention, there is provided a
weoorpsawedd of the fornula (1a) as herei nbef ore Pef/GBe@s/002055

or a pharmaceutically-accepsable salt or pro-drug

thereof, wherein: Rl is hydrogen; R2 and R3 are

| ndependempméc,hydr ogen or fluoro;R4 is (I-4QC) al kyl

[st|tuiedod1)y D.or bstituents i pen Iy
%’ ed fromhyd ()=2C) al koxy: Br
ei/oxy( 2- 40) al kaxy, O R5, carboxy rand N R6] ;

and R5 and R6 together wth a nitrogen to which they
are attached forman im dazol e, hyl i m dazol e or
di net hyl i m dazol e ring. Particukar conp&ynds
present invention include e i ngi vy unw’
descrl bed i n Roe Exanpbes, each of toCh oV} \2‘
0 of Ihe invention. | nRanot her aspect
of [ i HSNpr de'g_ ny two or nore of the
Bxanpl i 3’ se \I_A_(%/I/n further aspect the
present invemg® on provid ss for preparing a
conmpound of invention or a pharmaceutically-acceptable
whepéth R Rfan #ptiodally Mibstipdéd)layisabtoapgst er thereof. 1t will
be appreciated that during certain of the foll ow ng
processes certain substituents may require protection
0 preven r [
e R ES o Al AR i GBI DS K lkctone and Y is as
5 hereﬁﬁfb%rl’e ﬂéﬁnﬁ)ﬂbmmtmmltb naueletphilz, fnllowsd byaydustiop of therketone and

thergﬁl’v%ffng ggg @gt@;c%lprrlgxﬂ Vel ﬂg)?gqq—”ﬁ}ugaxggf Elr %)Cﬁg) Ellrp g) above; for

exa% p.ect, for exanple, 'Prot ectlve Groups in Organic
ynt heS| s' by Theodora G een (publisher: John Wley &

. Protegteng gooups—H be rpwoved by a?(y /7 N\
iept method as\deé begr inthe |iteratird or/ B
knpwn/t ot he ski gl =St as appiaeri at or N

val of the protecting group in question, s4ehorH

nmet hods bei ng chosen so as to effect ermval of t he
protecting group /
N=N
S

L§/=N

) by alkylation of a 2-picoline group in a compound of formula (IV), where Y is halo, to

Nu=e.g.: OH, NRR', SR, OR

10 give a compound of formula (IIa) followed by reaction with a compound of formula (II) for

example:
Buli

/\Brix—> /\Br

N=— N=



wi th m ni mum di sturbance of groups el sewhere in the
nmol ecul e. Thus, if reactants include, for exanple,
wQ@r@apse0sdich as ami no, carboxy or hydroxy it negr/i682005/002055
desirable to protect the gréup in sone of the
reactions mentioned herein. A suitable protecting
group for ap am no.or al kyl am ' . . :
O O Bifreion R afiorih s ToioBR AL EPRRURILE el X fs an spoxide and
Y i@y abfids iﬁ‘agbb!dve, withal dueeyphild) andy theg(@tipn Yfio hale) seaptien with a
met hoxycar bonyl, ethoxycarbonyl or t-butoxycarbonyl
comppundm! farmulp {(ﬁhﬁ%%}@éﬂ%@h?‘l’ovﬁ oup, for exanple
for benzé_oxycarbonyl, or an aroyl group, for exanple
Peny yl. The deprotection conditions for the above

protectigg gr s neceggarily ry i h the choice of
protecti oupr—Bhuss—Por exa , Bicyl group
such as an alk@anoyl or al koXNpcdr bo group or an

aroyl group may be renoved for exanple, by hydrolysis
with a suitable base such as ap~al kali ngtal
hydr oxi de, for exanple lithi or\godi=ym¥ydrexi de.

Al ternativeRy an acyl groyg sut Ut byyicarhony
Hgy oup—_nmy be |, for exanple, by treatnent with a
syit &bl ® j hygtoghl oric, sulfuric or phosphoric

,—ati d\e i oabggkgﬂd$F and an
aryl met hoxygar bonyl g Rt as a benzyl oxycar bonyl

IRQYR, DBYnR&RRNEBRVE@S srf OF exanpl e, by hydrogenation
over a cafalysf such as pal | adi um on- car bon b

or

h) t r detreastion\f & pyridylecabaldehydeslerisstinedVe vy Grignard
. .rig%trhfluoroacgtate). A suitable alternative

S““%FJP Al 767858 for a primary anino group is, for

ki ch maypbe renoved by

¥{eagents or

exanpl e, a phthal oyl group
treatnent with an -kk agl ne,

ydrazi ng., A sui table
protecting group for aN s, yfon exanpl e,
an acyl group, for exanple aR al, anoyl “groé@psuch as
acetyl, an aroyl group, for exahple benzoyl, or an
aryl met hyl group, for exanple benzyl. The deprotection
conditions for the above protectjng groups wll
necessarily vary with the choice, of protecting group.

Thus, for exanple, an acyl greup such,as an al kanoyl
or an aroyl group b fo[ﬂgzanple, by
hydrol ysis with a sul as an al kal
netal hydroxide, fomrR exa ' nigd\i’ T Om
hydr oxi de. R® 2

i) by reductive amination of an aldehyde group, for example in (V):

R} (o] R
o) (0]
v 7\ " J\o Na(AcO),BH 7\ N /u\o

— =N
. S e - pey
N RRN N \—Q/
R3 \)\R‘I RR'NH 3 N\)\R1



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/GB2005/002055

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

exanpl e, an esterifying group, for exanple a met hyl or

DI g A S e

for exanple a t-butyl greup whichgmy be reaned for
exanpl e, by tyeatm 2 , for exanple an
organi c acid ethg acid, or for

exanpl e a benzyl o1y | \5 be ren?VE for
exanpl e, by hydrogenati on/over a catal ch as
pal | adi um on- car bon. Resfns may al so be sedfbs a

protecting group. The protecting groups may be renoved
at any conveni ent stage in thF synt hesi s_usi

conventional techniques wel | ﬁéM#ﬁW?ka%ﬂ%ﬁ%h1cal

art. A conpound of the inventfon, or a

phar maceuti cal | y- acceptabIB salt orcan in vivo

hydr ol ysabl e ester ey be epared by any

process known tg eopr epar ati on of

Fuch cesges\ when
used to prepare a conpound of the inv ( r1a
pharmaceutical | y- acceptable salt or an in vivo

o1 BeflE Ol 3k, EIEr CAder 00, 1ianel ppyi ded as a furt her

eature 'of the invention and are iflustrated by the

following representative exanples. Necessary starting

er als na be obt.ai ne anda I :
510 or gRPanRiEA & yreeenennpd e R %&ﬁé@aﬁ%@%@aﬂ%a&e in which
' stef 8 aEEARNBANed, 6 dxmhy zishllﬁitrated by the scheme:
the@ﬁghé}‘l\%xeﬁw I\/I%%/Sgoden der %ﬁani schen Che Y
preparation of such starting materials |sm ﬁﬁﬁmu
Wi t hi n gzhe aqponpanylna non-limting Béanpl es
Al t grgat )= Iy)jpecessa Y starting peer|
Bb 4|\ »QQﬁ‘ pgous proceduRes ‘QB? N v
i 110 ra ed whictiare within the ordingfy skill "of an
or gani c chen1st I nf ormati on onthelpreparmilon of
I

necesgary st ing materials or rellated ®adeds
(which may be a ted to formnecegsary stanting

mat erifal s) nmay al so~he found in the certain Patent

Appl i atloE'tSF’lﬁB‘lf?E’&‘ﬁ‘hBhgk the contents"yf thy rel evant

avin roup =
process se inddiasvhi ch ar e herely N pgf af edN=N

generated in situ)

3
R! R
RZ
RR o)
) s N\ N»\O N—N R'
/A e » - )
N N
- N . ()
R? R! both same (=
Heat @
qu 0, 0 )
1 N7/
| 1S
1 R1 R1
Y = alkyl or aryl
yl or ary R o N 1

Z = alkyl, aryl or halo
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15

herein by reference; for exanpl eWD 94/13649; WO

98/54161; WD 99/ 64416; WD 99/64417; WD 00/21960; WO
w@1200802023 WO 01/94342; WO 03/ 022824, JP200333BCH&B2a004/002055

WD 03/006440. In particul aréwe refer to our PCT patent

applications WO 99/64417 andWO 00/ 21960 wherei n

de danc i,ven
D bR B R B RSO s SRR L
oxaZol18bids With teriehad @ﬂ@n&sﬂls&fge(:ﬂmﬁcamlwﬁ indg aqné@ISdehohc solution
contai ned and referenced within the above referen

at arabiqntatler@pmw tﬁ@l%ﬁ%@@%b?ér?ﬁlﬁéﬂ%ﬁ & Yo RppgvEsey, L.G. Green,
V. V%@%”ﬁ e g‘ﬁr §f&‘ﬂ'81re%sg 59{%%@' CrORCRPSAL Yo08b a4 £, 0B6-2599):

he “present T nventi'on
al so provides tha|$§3g£QQﬁﬁﬁgnds of the invention and
phar maceuti cal | y-ac bl e salts and in yivo
e est éf%‘ ;‘;g:j;f@"‘é’@f*zo can be prepaned b
do (n); and t her eaft er pif/ NYCe/SSy .m) N=N
[OtECtT Ty groups; ||)P f @M Ny Wr{@\w
orgexanpl e an’in-wiyo Rydrol ysabl e esté¥); and/or

iii) formng a pharmaceutically-acceptable salt;
m) \Ahbyeemtlﬁgamhmladmom\l)loms Wl(d) 1.arashaleketend %h}fgnyulydrazones

int bl as .d e, Unlgs
(s G ey SEb L g3h S Py LR 9o o, 179-185
Sakl! Khﬁﬁkaﬁﬁ Ugiitandto IVMEE Klowen] TikebOK andd, Réyoshi rmau,rmomo EP
the i nvention by using st andar d chen1stry (see for

103&40aip(1834038R)r ehensi ve Organi c Functional G oup
Transformati ons (Pegganon), Katritzky, Meth-Cohn &

Rees); for exanﬂgl e: Ja hydroxy group may be converted
into a fluoro gro ¢nto an acyl oxy grgup, far

I nst axice anoaceto NHg@@upwm@m am no group,_.a
. N l»\gr oup +H-rkedsthr oughin t Nog ) t| onal
R—ub a,carbon other than & '0\='

aHJaqg t to the Pﬁnklng nitrogen ring akon),

n) for R as 4-halo, compounds of formula (I) may also be made by reacting azidomethyl
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.

N= \/KzN3 \/K/ N\)\halogen
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15

20

for instance an optionally substituted im dazole- 1-yl
group; such conversions of the hydroxy group taking
w@b@sail@es ectly (for instance by acyl ati on or RCT/SBR@S002055
reaction) or through the infernediacy of one or nore
derlvatives (for instance a nesylate or an azide); an

o s eaet Sl e el B kB Sy s A o aic

for eALRPR: (elther directly or through the internedi acy of
a hydroxy group) an al kyl hal ogeni de group may be
conyerted tR a hydr0®yl group, an am no group,
het er ocycl yl group |inked
0 group may be reduced to a
H : atur/atdd al kyl group. b) by
reactlon of g& conpound N ia (11) (wherein Xis a
| eavi ng group @geful in palladium][Qcoupling, for
exanpl e chl oride, brom de, iodide,
trifluoronethyl sul fonyloxy, 5 trinethylstannyl,
trial koxysilyl, [or a boronic acid residue) wth a
conmpound Ila, again with a | eaving group X, such that
the pyridyl - paenyl boqg repl aces the phenyl-X and
3 such thods are well known, see for
Catal ytic Cross- Coupling
; esﬂ%=NTétrahedron 54, 1998,
263- 303; Stille, Int. Ed. Eng., 1986,
25, 509-524: R M yaura and Su?ukl, Chem Rev.
1995, 95, 10 2457-2483; D. Baranano, G Mann, and J. F
Hartwi g, Current Org. Chem, 1997, 1, 287-305; S.P.

St %fe%ﬁlbval B@E@aﬁﬁ)@dc@iﬁg gﬁﬁlpl ahé forﬁﬁﬁoﬁ 0Ba p]i’arRxacﬁarcal)lfy -acceptable
C at sanov, M R. Br and B. Tar

salt auyor mh é(pnmahgg ©f an gpvivpdydrofysab ]}é e@ﬁqf of m)defge Yv%bm the skill of an
ord1|peavI . %‘t%u 1st>ﬁ F%ystﬁmgl {{‘ag}ﬁﬂﬁﬁersofé&rgie Sfeeﬁc§ta1bsr‘oﬂ {38 these steps,

for é)@ﬁﬁilé L] p@épaﬁati@wdf ihy-Wivolisdydlyablelmten peodiegsi haa beaeprovided, for
(11rr) wth an appropriately O substituted oxirane to

exafplepinghe é@@&?@lab@i‘i’er@h%l"hl A§ES¢111) variations on this
Pr Qffi&va gptmhg Qcﬁ\n:efoﬁﬁ ro?Q'&anSoﬁncd S8Rt 8ReAHAYis@quired, it may be

i socyana
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
by chromatographic separation of diastereoisomers (when produced). Enzymatic techniques
may also be useful for the preparation of optically active compounds and/or intermediates.

Similarly, when a pure regioisomer of a compound of the invention is required, it may
be obtained by carrying out one of the above procedures using a pure regioisomer as a
starting material, or by resolution of a mixture of the regioisomers or intermediates using a
standard procedure.

Compounds of the formula (XI) wherein X is an iodine, tin or boron derivative may be
made according to the processes described in WO 03/022824.

Compounds of the formula (II) wherein X = Br (formula (IIc) may be made from
compounds of the formula (IT) wherein X = H (formula (IIb) by direct bromination of a

solution of the compound of formula (IIb) using bromine generaterd in situ from a bromate, a



or/and in which the oxirane is replaced by an
equi val ent reagent X-CH2CHO(optionally
w@e@sacdesl) CH2-tri azol eRl (where X i s a di spl ar€HBIB2005/002055
group) are also well known28n the art, for exanple
(where X=Br), (d) by reaction of a conpound of fornula

bro@bé%mzl Brs 1!*‘%1% (\\ﬁf\ﬁ?errsﬁ %ﬁe%n%i Ig (ﬂrreg gﬂd%g?ﬁféh&y lslu&sﬂt éﬁ(ﬂ@ﬁ fs R from

hydrogbd, hdRigeesy hiyd, stdthyl nosla@ypihy§ Hhoorhethyladifluoronvathyl,
~acylating agents, followed by reduction of the ketone,
triflemyametighandahBi( 1 ¥ Qalkrbdo) reaction with a conmpound of
formula (11) as described in b) above; for exanple:1l
i PrMgCl 2@ RCOCI wherein Ris an (optionally
substitutgd) al kyl jgroup; e) from amial pha- ha o ket one
derivativef formjla (I1V) (where X i3
is as herei or, fined), by react

nucl eop ol | d bynsgduction of M
then (when,% is hal o) _reeacfion with g conpound
5 formul a (IRI) as descri bet¥1 nrp) above; for exanple: onRP

Y=0o HNu=eg. @ O4 NRR, SR ORf) b
al kyl ation of a 2{Bfkoline group in a conpdm?% of

f or.ul | . Y i,s .h 10.0] .
F oatEod b Bk eBEL i eGSR IRANAL 8 cxample by
the feR64B4H FetWédn)a hromaey a pdrRide andycideacbiding wftharcaepaxi de

in a compound of formula (1V), wherein X is an epoxide
BrOant 60 i 55Bs def3Bied 3Hh0d) above, with a nucl eophile,

10 isa %cr)]lgvegnhegp wggr/\@oe&rc\l(miw%np ];iarlogl)ernrseagscotcka%h \Wltﬁ Befradation 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

15 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.

The compound of formula (IIb) may be dissolved in any suitable organic solvent. In
this context, suitable means that the organic solvent must be be miscible with water and must

20 not react with the other reagents.

A suitable solvent is acetic acid. The compound of formula (IIb) may be dissolved in
a mixture of said suitable organic solvent, such as acetic acid, and water.

Conveniently, the aqueous solution of bromide is added to the solution of the
compound of formula (IIb), then the solution of bromate is added.

25 The reaction between bromate and bromide in the presence of acid is exothermic.
Conveniently, a vessel containing the reaction mixture may be cooled, for instance in an ice-
bath, but maintenance at a particular temperature is not essential for the yield or quality of the
product produced. Conveniently a vessel containing the reaction mixture is cooled in an ice-

bath such that the temperature of the reaction ranges between 10 and 30°C during the addition
30 of bromate.
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15

20

25

30

compound of formula (I1) as described in b) above; for
exanple: Nu = for exanple: RR N, OH OR, SR h) by

wo eastii@es of a pyridyl - 2- carbal dehyde deri vat i RET/GBY005/002055
with Gignard Reagents or gbmlar netal alkyl
reagentS' i) by reductive am nation of an al dehyde

u[%{ﬁgx ggﬁ rIE gcésgeg })/? b rr)ate ad?&ﬁnc#}@a"réﬂé’éa' dﬂ%mp?rﬁon to the

V|ny yr| I nes

quarﬁey bethe@bnmounddf forshulal (B gsedChem 1999, 1121-1132) k)
by  formation of the triazole ring froma_suitably
f uddeirgtaaf pddition ﬁf @P Emate soluionfinok cpifigal. Conveniently, it is added at

a ratg ;gﬂ%{hé{j ég t 1{1]}%? fqg iéégél I{e]?sls a1 @afn%?qye}g&/%mandf °C during the

addifi¥k bPBLM. On Vi a the azide to acetylenes, for exanple
by reacting azi donet hyl oxazoli di nones W th term nal

al Hjaeeaction myxtoug mpy bestired; ifer gxamplept aheutaghient temperature until

ohal t
o NG g, S L By v
the tﬁl@ nir¥d Yor dddition, ofdAsnide B. Shar pl ess Angew. Chem

d., 2002, 41, 2596-2599) . CQusA. 5H20
0" Bt s xeagtais GRS o B AeSTPblogo Temays 10, cipegyromine generated

y
v QSRR AR USR8 e o sl
of nidtabasulfie pivk exariisla dGolukioy 0f sod1ﬁulmetam1dﬁte iBoater) @mfﬁcwnt
59, 1986,  179-183; Sakai azu; Tsunenot o, Dai ei;
me%wéﬁte is 38deddo reashy! aRYWéKqJ“d YBS Noboko EP 103840

A2 % ed‘ y 1?5‘ c&eﬁi%nt“m@ﬁisofor @%’fﬁﬁl@ Sil@htion from
43840 @)nng kK Qt by & 7

formulta be” meade by reacting azi domet
the action mdqtlmn@sbyvdlsdmlmmamombﬂmr prgayic sol%em armle@pmpnate WaShlng

GRSt 8% G A BB vt
re-d?s'(_s)?lﬁfg lrl‘ta(‘P(%r \%i’ﬁmgfeddipﬂéaﬁﬁg g{é:ds‘l'élljﬁﬁ%gfr‘bg ﬁ%r?lf}lg g@ @l?ogfr@fBOIQS@C) and allow
crysealiggploa in a controlled manner.

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 treatment of a solution of the compound of formula (IIb)
with an alkali metal bromate, and hydrobromic acid.

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
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; and
b) addition of an aqueous solution of an alkali metal bromate.

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; and
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The renoval of any protecting groups, the formation of
a pharmaceutically-acceptable salt and/or the
Wo erosatdoen of an in-vivo hydrol ysabl e ester orP@ENGBe005/002055
are within the skill of an36rdinary organic chem st
usi ng standard techni ques. Furthernore, details on the
1ese ste f xanpl e, 1 110, j i
o) adgiop eition ool A BBl B R By st rhhe
ex ?{mbﬁﬂling 10 atﬁlﬁhé‘r?épédﬂ ﬁff teGieendion sthiete iepiowided afrecesafor forming
optica active formof a conmpound of the joventio
a conﬁoumhmﬁt efiormula (He) from »peapoEY lyhe Far@be as ﬂ%ﬁ@gsfpfe
t abhoyv gﬁgrg using an optically active
deﬁ%?dgﬁ%llgﬁﬁ()%ﬁ%[cg)rl a _{n?g?orned, for exanple, by asynmmetric
a) tteﬁﬂmkfiﬁ bpaselfition sfitht abinpourebeftfonmuls {Eb) in aomixtyre of water and a
_resolution of a racenmc formof the conpound or
suitghie eeaRigisalvent ¥t aqueous %\Yfgﬁgnr&rrﬁ‘f 6‘336 ure, or by

b) a%cpgé’rg?fe %fa.{cﬁ%gﬁézso?ﬁﬂﬂlrcﬁ{ah%ﬁ(aﬁfmghﬁﬁbﬁﬁ%?i somers (when

nzymati ¢ techni ques may al So be useful for
¢) additopopsulatioroof soflivapiictbisuifitatt jevet witharyerdsssdmamante;

internediates. Siml ar en i Oi f
 isclgoanhegrogiss comvaitd St el Mila T hey oo
obtgiBRENPM LAWY NP QW tRNBv&tiohBeRNIS provideAaSHuE®sS for forming

using a pure regioisoner as a starting nmaterial, or b%{
a compeuhdibf e fofmea Motione a somppend efghe faras @Ity as hereinbefore

i nfermedi ates using a standard procedure. Conpounds of
defipeql S 1gg’ﬁ?ﬂeﬁsqullﬁns\9%erei n Xis an iodine, tin or boron

a) tRALhUALEY SolEiYn bEtheRdmpatedsiongulaqlibha PmbaeesEsvater and a
described in WO 03/022824. Conpounds of the fornul a

suitgtle prashisrselventwith Bauqons hydpohromie 89idimy be nade from

ound f the.f . X =
b) ofifiRT OB afiooby Sl B UL Ak Phbet T 0 (L™
c) 28@IHBR B4l s6lfitibo6MPdaum hickybisusfita go temotnivitie ageevanest oohing

O isahioRDShapPRBE SERTENI] 91 P SR Eo D) Ry TP OPE BT e resulting
o S DB B T o e compd o
the fopinu(d ARETrBistajiisks.3) . (lie) (lib)

According to a further feature of the invention there is provided a compound of the
invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester thereof for use
in a method of treatment of the human or animal body by therapy.

According to a further feature of the present invention there is provided a method for
producing an antibacterial effect in a warm blooded animal, such as man, in need of such
treatment, which comprises administering to said animal an effective amount of a compound
of the present invention, or a pharmaceutically-acceptable salt, or in-vivo hydrolysable ester
thereof.

The invention also provides a compound of the invention, or a pharmaceutically-
acceptable salt, or in-vivo hydrolysable ester thereof, for use as a medicament; and the use of
a compound of the invention of the present invention, or a pharmaceutically-acceptable salt,
or in-vivo hydrolysable ester thereof, in the manufacture of a medicament for use in the

production of an antibacterial effect in a warm blooded animal, such as man.
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It will be appreciated that producing bromne in the
reacti on nmedium for exanple by the reaction between a
Whe@sai@®@23 a bronmi de and acid, according to thePCT/GB2005/002055

reaction: BrO3- + 6H+ + 5BB1 3Br2 + 3H20 is a
conveni ent way to circunvent problens associated with

degradatj on of brom ne l. ut | it h-ti

ottty oot fe 3R AR o hotold Bmotycarte gt or
pharbR@8ithally ¥ captd]dfalivieieof) ilidinga pharnfiuétiblly-atdeptable salt of an

brom de 1s added as_a solutjion in water, for exanp

L . ! I -
in-vive hydrdpuablesstes (hersinsftemipdhissegianaelating to Bharma "éltlﬁalzefé)%l’osmon
13 VV/ W _adu LS . . K 1 1 . H .
T
man$asly elhelitg fuhie, br garssar is teatisd nfldtiongit & nopmelhp femulated in
such as potassjum bromate or sodi um bromate. . Suit abl

accqrRncp votheatandaed phgrgaceabical REGE ADHA PPFTASEYICal GRposition.
CORRAIRS -9 ah Rh&s Tc(t Itﬂ%ﬁ)reéléﬁyitnﬁ_@nﬁgrﬁﬁ@{lﬂﬂgéja bﬂarﬁﬁ%elzutical

sui't abl e ‘organi ¢ sol vent. I's context, suitable
com@iﬁﬁESn tvhith dohsprisegacompamd\oé the inusttiopearbin-vive by diokysable ester or a
with water and S ot react . .wth. th t.h .
phargpageyica Vé‘_C%‘iﬂt%Pgaffh‘f eizeb Rkl Do BV RECORDE salt of an
in-viRY %@gﬁblé’éstéf%dbfplﬁilﬁﬁééuﬁ@ﬂbj-éibc@ptﬁbl?étdillh@nthr caitiedl

Ssui organic solvent, such'as acetic acid, and

watkhe.cofpositinneef thy jnvehdoramay be & & Giro sugablsfonpiahisgdfor example
o 5t S50 S B s, diprsve
powdeAUrigBhulka! & QRBt e fanepibilart (or exuniple aptiesanadntments,

of acid is exothermc. Conveniently, a vessel
gelsc oraquieniisngy dilyesolusions PosIsREnsiapsh feradmiaistaidenes evegiops, for

i.nstance i.n, an..ic ' N
ad ety Qi P s A BRI opa iguid agrosol, for
adnffis@iatan ByYin@ffflitien FooekantplPasofinggl divided v den) dryfomparenteral
vessel containing the reaction mxture.is.cooled in an

admyivisisation (Sercpramplerasiaderile agisions o eibbfolytien fog fnifavenpus,
subLARNES s REDIGE M1 LR AR s e o ichsktiGr A5Hd &1OR a suppository for rectal
dosing).

In addition to the compounds of the present invention, the pharmaceutical composition
of this invention may also contain (ie through co-formulation) or be co-administered
(simultaneously, sequentially or separately) with one or more known drugs selected from
other clinically useful antibacterial agents (for example, B-lactams, macrolides, quinolones or
aminoglycosides) and/or other anti-infective agents (for example, an antifungal triazole or
amphotericin). These may include carbapenems, for example meropenem or imipenem, to
broaden the therapeutic effectiveness. Compounds of this invention may also be co-
formulated or co-administered with bactericidal/permeability-increasing protein (BPI)
products or efflux pump inhibitors to improve activity against gram negative bacteria and
bacteria resistant to antimicrobial agents. Compounds of this invention may also be co-
formulated or co-administered with a vitamin, for example Vitamin B, such as Vitamin B2,
Vitamin B6, Vitamin B12 and folic acid. Compounds of the invention may also be
formulated or co-administered with cyclooxygenase (COX) inhibitors, particularly COX-2
inhibitors.
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of bromate. Suitably slight nolar excesses of bromate
and brom de are used in conparison to the quantity of

wo b@saosepbund of formula (lib) used. The rate PET/GB2005/002055
addition of the bromate soBation is not critical.
Conveniently, it is added at a rate such that the

tenperature of, th ti i i i .
and SBeearer idps REAER ¢ Bl fik RyeRuES Y Tehded with an
antil?ﬁgi@rﬁ[ %éﬁ@Whhﬁh i§ hitiveedainkDgragxsutithve attetibout ambi ent
era

np ure, until the reaction is conplete, . :
Ty i emdther, aspers of thednyestionsa camraing of thiggyentio is co-formulated with

an o ERRFL oo S B e PR ARABETL T on ©

degh aadther dspedt @fithednwiyion XL essphimdnif e igeersioatie do-administered
before isoglation of the product. Conveniently.this nmay

Wit SREvPPRE g PR SOHBY SEFSYEATBHOBY Dactera.
meya E%I&H%lf ds&;gct of e iﬁmgﬁ? ?(I) 2 il 2 O vSRnUSt 0-administered

metabisulfite in water. ent netabisulfite is
witlasidadibhaterisiagentwiibh &mctive sgadustigrdm-ongatve babteripr oduct

oy TSI CORROR B O/ EHENFGREE bt OHiAReq £y coBpes el Brbdedures using
con%rﬁi%ﬁél#{hhﬁﬂadeﬁﬁ % 1 2RQb#ets, KLU RAbW $OINKQRL T8RS, compositions intended

appropriate washing and evaporation. If the product
for eral ustithdyesontainnfot ErcnEecine on mvirk celpering, swaetgnipg, flavouring and/or

conveni ent to re-dissolve it (for ex ;€ [ .
presef@tivg, F‘%ﬁnitso ,1]\ pl}aalpa(ée)}l I%ll an}p(?SlgllBB 6(8 8% @g%g ?ﬁe}@gﬁﬁﬁy ﬁlg};vcontam
adviitsdoablyi(fRkAfipleto enls@bé babilied) asatale badegeideliangokidag or

further aspect of the invention, there is provided a
redypingagest, bop stitabls seguesterdiga®shAd of the fornula (lie)

fro ﬁ@&%?eg@}%grgg?eg%gilp eacfcg (b %xéib{ems fgra Eat%ieg %f&g}ﬁflﬁ{o% include, for

def conprising treatne

exaﬁl?ley feRtiRbnts ReclcaRaUsY sedivh@arbonate( ¢dléipmvptolplate or calcium
al kali metal bromate, and hydrobrom c acid Aci:or di n9 oo
carhopate, granulabng arhdsintegratingeagenis el aseorm sarch or algeme acid; binding

oo 5953l S LN paF BRI, 8 i o
prede@vative Beéms auch as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in either case, using
conventional coating agents and procedures well known in the art.

Compositions for oral use may be in the form of hard gelatin capsules in which the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with
water or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrrolidone, gum
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or

condensation products of ethylene oxide with long chain aliphatic alcohols, for example
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defined, said process conprising: a) treatnent of a

sol ution of the conmpound of formula (lib) in a mxture
wobRoodai@e3 and a suitabl e organi c solvent w th BOUEBa®s/002055

hydrobrom ¢ acid; and b) addition of an aqueous

solution of an alkali nmetal bromate. According to a

f h f i i ; . _
heptﬁﬁ%zt@gtggle?lg Xe}’?%tlaﬁ{i)l " Edrh&n'dé‘ﬁ’s%%ﬁ gl%c()l%l&? ﬁg g‘%hgirserr%g LR ﬁﬁgs ﬁartlal esters

a comnpoun I"a

deriféPoR BRYBRAENEhd héxel sishnisipalyokidthylase febisémhefootaate, or
defined, said process conprising: a) treatnent of_ a
condapsafiandrodycts pleethyippsoviide withdengghai glmbgiic plgohols,; for ¢ragple
of, [ ' ' .
T80, b RURg LBk Bk k BRRUPM il et
derioéd Aomahitahéidamided héxitoirmioh;as pobjoxyettiyliend sorbivdl raonooleate, or

con e o e A SR R s nd

y . : : ! .
e SRR, PELE SRR B By ESEAROREE, T gy spesions
mayf Q§orednaif Io'pb pr awrcmesrvisvEo(sackies ethgdor mepyl ponsktesdenzoate, anti-
o ke e B e B ST thne
agelgc(gj glﬁ?h Gs SRr¥&Nbackhdrthedn WgRBndy.dr obrom ¢ aci d; b)

I on of an aqueous sol ution of an al kali netal
br ddily syspensicnddnayi kerfoohulated dysuppandirg the agtiiningredient in a
nmetabi.sul fite to.react. with an ) O\NEe;: . .
e B B B S S b0 5B SR A Pt it
as li(qkideﬁaraﬁﬁﬁy.o'[‘ﬁé 8ity §idpénsions ST algs@etdin afthitkhaingagent sueh as
there is provided a process for form ng a conpound

beeswrx, hawdmaraffiplor egtyt slophod SwapewnE agents fichag thase aet(quug f5'70V6> and
B PGP i SuBSRSER OB s lompostins
may bé Presériledbyrititaddition fof wa bsti-oaiddniesushiat advbebiongdni ¢

sol vent wi th agueous hydrobrom c 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
wetting agents and suspending agents are exemplified by those already mentioned above.
Additional excipients such as sweetening, flavouring and colouring agents, may also be
present.

The pharmaceutical compositions of the invention may also be in the form of
oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil,
or a mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial
esters derived from fatty acids and hexitol anhydrides (for example sorbitan monooleate) and
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene

sorbitan monooleate. The emulsions may also contain sweetening, flavouring and

preservative agents.
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b) addition of an aqueous solution of an al kali netal

bromate; c) addition of a solution of sodium
woreiahi®ad fite to react with any excess brom neCT/GB2005/002055

i sol ation of the product cé#pound of the formula (lie)

by heating the m xture resulting fromstep c) until

any, solid.has. di ssol wed - i tJ

omoRSheyd AERisD NG B Sy MY ERRhRdeblE il &l bro,
profy&er g dil, sofbitvl fagpirkeme dramtivse anfl nidyealidscmindin adetnnkent,

i's provided a conpound of the invention, or a
presghatinedlayoreng i/ ercodpumsIage’fal t, or in-vivo

hydgal . e0f . £

Y R R ST P B T e e s
aquésis @k i1y gudpensio, wiitiemah dafomemlaéd adverding sekiiown procedures using

invention there s provided a nethod for Brod [

one g o ef B REPToRFinie HSPEFPINg GRAYSHIRS BHAEPL Rding Repngqwhich
havgggnennl%ngi%tfb%gg aBdveS YE thﬁfeQﬁfegﬁﬂg;Pré@r&ﬁbncrﬁﬁ@élké 88 a sterile injectable

ering to sard aninma Tective anmount of a
solutiofoo suxpendion e pore it parentenatly-anceptablediluent or solvent, for example a

phar.maceuti cal |.y-.ac tahle salt, or.in-vivo .
sobfiparto R goatpe ety SPRBHEY ancRaeHSdRT P syelodextcins may be
used’ Ovi des a conpound of the invention, or a

phar maceuti cal | yacceptable salt, or in-vivo

hy dZahpyasitiine fesstderinistretierolfy inhalation magdean thedforn @é aconventional

and the use of a,coppound,.of t.he.inventi f . .
e e SRS UE P 5 st comainin
finebpdlivide@lsoliddor lidpfld W%ﬂ&b.VSM®ti6ﬁl @krdsbigsrepdliantsisutines volatile

manuf act ure of "a medi cament for use in _the producti.on

fluoginated hadtdcadensees kydredarkans may be uiad Anb hsagersobdRvigg)is conveniently
such as man. ln or / of the

arrai“ﬁ?fﬂ??t‘ﬁﬂ’r??sea%mleﬁef %‘f@%ﬁaﬁyﬁgﬁ@@gﬁ%@gt er or a
phaFdreagkdrisihytiacaefiablatos ddretdee ierferrddiolGdpteg2a2 in
pharmaceutical |l y-acceptable salt of an_in-vivo . o

VolhpersorhyfsemprehensiverMediniapli ey (Gorvm Henscl, (Pejman of Editorial

I ' s ceutical conposition "a conpound of
Boagﬁ,?éx{gﬁt%lg%?’ironﬁ? ‘or the therapeutic (including

pr oftydne@int I of adtive ahgredientchatrim oombined mathuohic g nivuerexrgpients to
in particular in treating i.nfection, it i I
progieerh ingle dotae SRt ARSI Y PR e R i Bt irbapd and the
parRE Ao oRSaRiRARHIRC Bt &ERkpIE ABATIktO N intended for oral

administration to humans will generally contain, for example, from 50 mg to 5 g of active

agent compounded with an appropriate and convenient amount of excipients which may vary
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will
generally contain about 200 mg to about 2 g of an active ingredient. For further information
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
Img and 1g of a compound of this invention, preferably between 100mg and 1g of a
compound. Especially preferred is a tablet or capsule which contains between 50mg and

800mg of a compound of this invention, particularly in the range 100mg to 500mg.



10

15

20

25

30

Therefore in another aspect the present invention
provi des a pharnaceutical conposition which conprises
wa2espoend of the invention, an in-vivo hydr oPgE&BR@®5/002055
ester or a pharmaceutical | pdacceptabl e salt thereof,
!ncludin% 3 pharmaceutical |l y-acceptabl e salt of an
I N-VivQ rol.ysable este and. . S :
on 3 ARChER AR P PR ol ofhe inyeption is opg gitable or
intrSRARGS bitcanse®fs dri@rdnietilal PiectiBy, foeexaiysle bntnjection which contains
suitable for oral use (for exanple as tablets, .
betwasz &nijé /v Bad 80%rw/ydbetweap dmgaal ana‘q%)@mgzna ©of gjcpgppound of this
ives ensi ons, enulsions, dispersible powders or
SHul es, syrups or elixirs), for topical use (for
ex aTaeh atiént Giagasteive) ifdttiexemple, a deily intavermoscmbsutenecns by
solutjons or suspensions), for_ adm nist rq%t i.on as

. } ) )
intrasyescilen dese afdr> make nicst mekesnoby ComRINgqt Shs gpigption, the

. | I i 1 .
confi ot BptiEt 5 S PRSP Shphel bt ity dos o5
mgl@élabubengg'l_af f corapyurdi ofithlis dnvyrotioke is)adu;inifst@req@ entvehous,
s 2B B 35h 5 S B e dlon
AltSHANel B AhtraveRbu MBS fidl BE oBfenithldopimigsin idfsidf DBt Sériod of time.

as a suppository for rettal dosing). In addition to

Altdrhativebngreh pdtiens imayrecqives drity ¢ral/doseivdrich mpg be approximately

equgrg%{ng?qgtﬁ% ::dlgl(f}? ll)ﬁ.rglgtgﬁ? aclastelf @xgrﬁ?#ng%)gﬁbﬁsl 'bgl\gllg Baélin?rﬁstgpeﬁ Ao %imes per
dayCO- adm ni stered (sinultaneously, sequentially or

separately) with one or nore known drugs selected from .
ot Hertheahave edieryphasateeitiesd cPHRETIBER. Procgs Mahqd; ype and medicament

exanpl b-| agt ans crali '
TR i 5L PR 5, QR 1 e compouncs o e
invéftiRh dexmRl Beredaladbpglyingal triazol e or anphotericin).
These may include carbapenens, for exanple meropenem
or impenem to broaden the therapeutic effectiveness.
Ant%a@%?ﬂpgﬁtiﬁtvf his invention may al so be cofornul at ed
of—co-aagmnrstered with
banQ‘hé phatalat@ricatphideptapld conippandnof the ptesent if Bftipn are useful
products or _efflux punp inhibjtors to.jnprav cti vit
antiaelpril e 2ghta A TiBE AEPOL SIS SR T 4R Baive peanst slndend 7
Grah® %ﬁ%&%ﬁﬁ%@wﬁ MleSuse FRIRALATS: Rivithiagaihfiafidgeic bacteria.
may al'so Be cof'ormul ate
Notably, the pharmaceutically-acceptable compounds of the present invention show activity

against enterococci, pneumococci and methicillin resistant strains of S.aureus and coagulase
negative staphylococci, together with haemophilus and moraxella strains. The antibacterial
spectrum and potency of a particular compound may be determined in a standard test system.
The (antibacterial) properties of the compounds of the invention may also be
demonstrated and assessed in-vivo in conventional tests, for example by oral and/or
intravenous dosing of a compound to a warm-blooded mammal using standard techniques.
The following results were obtained on a standard in-vitro test system. The activity

is described in terms of the minimum inhibitory concentration (MIC) determined by the

agar-dilution technique with an inoculum size of 104 CFU/spot. Typically, compounds are

active in the range 0.01 to 256 pg/ml.

Staphylococci were tested on agar, using an inoculum of 104 CFU/spot and an
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or co-admnistered wwth a vitamn, for exanple Vitamn
B, such as Vitamn B2, Vitamn B6, Vitam n Bl12 and
wo odosai@es d. Conpounds of the invention nay al BOI/IB82005/002055
formul ated or co-adm ni steBded with cycl ooxygenase
(COX) inhibitors, particularly COX-2 inhibitors.ln one

] aspect of the_i tion, a c ound of the ipvention .
incubpGUILISTIGRAHIF SF S0 Gt P it TR Lep o ationt IR Fsion of
methi@ﬁﬁﬁi’e%is@a?@é.mt gram positive bacteria. In another

aspect of the invention, a conpound of the invention

i s Steeptarontilaatl edtevdcohciarera testadanat ager suppiageantedinite A% s

active agai nst gram negat i ye bacteria. | n another
defibrisgiedhorsd biohd anineslimef 18 E5Hisnenandan nsubatiopdempgature of

i " adnd ni 3 i t 0 ! e
37°C el Sritoendt &F Scogin dipfls RS TRELT cibld RiEQbie groweh
of soie BEfHe & of BishiRY §1aktiABus Gral Hoe ophnishe ety B3ted i Mueller-

I's co-adm nistered with an antibacterial agent which
Hintoinsbretyt supgleapataiswitiyheminread NADegtosnt asroticallyHer 24 hours at 37°C,

conposi tions of i.ovention may be obtai ned by
andv@@’rﬂf’e‘ﬁ%‘?%ﬁﬂ}] °§P6£‘Eglﬁ@¥eﬁsi ng conventi onal
Phag iraGetbies fle BHEWRIoGBISts wWied bbtkidefor the tp@ind. of Example 1:

Thus, conpositions intended for oral use may contain,
for exanple, one or nore col ouring, sweetening,
flavouring and/ or preservative agent
Organis raceut i cal conposition to be dos%@@%genousl y
Stapﬂg}%bogaﬁta@fdmsadvant ageousl yigf)sr exanpl elto enhance
Stability) a suitable bactericide, antioxidant or
reduci ng agent, or a suit%R@Rsequesterilng agent .
ui tabl e phar.paceutically acceptabl e exgiosgi ents for a
Sﬁepg)gBF%uts p?’%'# 11{%15% on include, for exanpl e,g'Q{Bnert
Haensiphilgdinflustied as | act ose, sodi um carbondte, cal cium
~ phosphate or cal ci um carbonate, granul ating and
Llne?mlléié)ﬁs%ﬁn&SF?@O%&éﬂﬁEneélﬂf&’%“a&s corn star¢h or algenic
aci d; binding agents such as starch; lubricating
agents such as magnesi um stearate, stearic acid or
MSQSa+ methiciBmesensitive enchgendlens senkitize et hyl or propyl
- hydr oxybenzpate, and anti-oxidants, such as ascorbic
MR(g?eT:d]Eleﬂ?‘ﬁ l%fesﬁﬁnﬁﬁ‘i“gﬂ' B?I]Qnﬁﬁﬁ?lsi?é’?uncoat ed or coated
either to nodify their

Inhibition of mono-amine oxidase (MAO) is a known potential side effect of

oxazolidinone antibiotics (see for example WO 03/072575). The compounds of this invention

generally have lower levels of MAO-A inhibition than those exhibited by unsubstituted and other

simple substituted pyridine compounds, as shown in the table below.



di sintegration and the subsequent absorption of the
active ingredient wthin the gastrointestinal tract,
w@roosoldoppr ove their stability and/ or appear ane€l/GBr005/002055

ei ther case, using conventi3dna
procedures well known in the art.

coati ng agents and
Conpositions for

oral use may be in the formof hard gelatin capsul es

in which the active ingredient

is mxed with an inert

sotddi [ Lpr exanpl e,
Refere'%eos phat e U%?h tggé)i n

calciumcarb
, or as soft gelatin dapsu

rlﬁt&i?-&ﬁi ﬁlMS“

es

Ref Ex .]gq the active Ingredient ©s mxed wwth«e3er or an

oi'1 such las peanut, Oi

or nore sjuspendi hg agents,

ar af fu n,

“%ch”t é‘l’n'\h%

i qui
Aqueous slugger —@
. . . \ .y
I ngredi ent H awder e

or olive oil

fhe acti ve
ether with one
such as sodi unp

Ref Ex&apleoxynethyl cel Tul ase, et
hydr oxyprlopyl ng
pol yvi nyl | pyr/ol i gong
di spersing o '

cel |l ul ose,
| ose)

2Nt S\ S

0.6
nat e,

nd gum acaci a;
ithin or

condensat| on ﬂ?oducts of an al kyl'ene oxide with fatty

al
Ref Ex%rg I
chai n al

exanpl ehept adecget fyl egegkyc
products pf ethylene oxide with partia

{for—exanpte pogyoxettigiene stearatjgjg or
nsat'ﬁg products of et hy) ene oxiﬁe with | ong

bRS |
condensati on
esters derived

Ref Exérir)n

ﬂgﬁfdii acr dsgand a giexi t ol
Dlc.

itol o | ea or ndens
et hyl ene oxﬁéE}mkii;}gnggihai¥F€%
exanpl e hep ecaetHyl e

products pf ethylene oxide with partia

such as pol ygxyethyl ene
tion products of

i phatic
or cpndensati on
esters derjived

Al cohol s, for

Ref Exhmplf atty aci ds and Ry hexi

sor bi tol ponool gate, grF=gon
et hyl ene pNFEe—Wi @
nhydri des,

DO

such as po| 3:6%yet hyl ene
gat i\@gaNproduct s of

d fromfatty

d e
anpl e| pol yet hyl ene

aci ds and| hexi t
|

cnrhitan hmnon
1T 1oT ¢ At TUTTO U

Examplsht ai n ohe o
propyl p_thy
ascorbic acid),/ cal ouriny
and/ or swe&Qeni ng Mgent s

DI es g

or acnart

auapcuai
rvativgs (such ag ethyl or
oxd damEN

m\gﬁ ng agents,
e| sacchari ne

a
€ Th% agueo
e

such as sW®Ctro

AN Qoo nod

Be ey atso

such as

uuPuILAﬁC)- S Iy SUSPENSTIS—Tray

EX&ﬂP?ﬁ%pendin;_LRﬁ active g edi
Eades
=

o £ 1 - 1 1
oe—T o ated oy
3EF in aN 15

(0] =
N N

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 M when measured in such an assay as above. Example 1 showed a Ki value of 94

uM.

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, as illustrated above for reference compounds 1 and

7.
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vegetabl e oil (such as arachis oil, olive oil, sesane
oil or coconut oil) or in a mneral oil (such as
wo c@aittbopar af fin). The oily suspensions nmay al BOT/GB2005/002055
contain a thickening agent 38uch as beeswax, hard
pﬁr affin or cet;gl al cohol . Sweet eni ng agents such as
e set, out ove
addategnsroune da RiTeiseY BriipbS, BRERbE AR¥indRer are witin the

scoﬁéQﬂWl%Sm%Iﬁfb‘h aeyor lﬁﬁaypﬂ@ﬁ;ﬁfsy@d uinfult deeivirgldintliaosprofidad as a further
anti - oxi dant such as ascorbic acid. Dispersi

featyrewd Srosneiiog: BaTtiPear SIATREGRES 5 ke Jhize 102 Gynat. Particular
Ref%r% %x&n%ﬁ%%?@?%%ﬁer{%ﬁgﬁggpﬁgq' 5ion Q%B et er general |y

€ ‘ac ent’todether with a

di Iefisiengoris et {llusgatad but not diusiedriyithg fo}]gmnng Exainplagin which
nore preservatives. Suitable dispersing or wetting
Unleé@@ﬂ?fv’@"l%?}a@éspendl ng agents are exenplified by those

aI ! @%%rf” i g | 9 EehridR B4 ey 1@% iRt EELREENR] WokDuRSrocedures

swee avourl ng col odring agents, may also
werbearﬁe&s&mfterﬁmowﬂlaf rescioalt sobidé by Gltpding i ons of t he

(i) omPERHAS Witk B A ALRRDIREY B e dRa A B A T igppes

18- ?@C%H‘(ﬁt%h& eRIusAPE HisSufleds otlrwise @Y, ot uleds the Sl{ihediperson
or exanple liquid paraffin or a m xture of any of

woﬂdhe’dem&wpdbumieemﬁmm@h&g?ents may be, for

t |
0 R S R TP B 581 ot
on rHRR FhsS SiYida 560; 230—’400 fiiesh, 02 By €sd fdsh ppdceflaretdnakverse phase silica

esters derived fromfatty acids and hexitol anhydrides
gel (G048, %&Chﬁ@ﬁ dsogokisi)t @rrbxﬁ%%m@arﬁ@rseapmse shigR B e BorWVaters YMC-

ODg ){5&3}6 g 3);“51%% a 8111 919 ?ﬁ{fpﬁh 388 oot (B sGiday | ene

oxye ene sor bi'tan nonoof eate. The

(ivEMiliglions diven iﬁf Hnseaidneonly andateaint ng;essfal‘m}vmﬁ maaxgmamchttainable;
preservative agents. Syr ups gnd elixirs ma

(4) § or e Fascseref £hs g UITRE B BHERI G BRreShgRy ¢ gppirmed by NMR
andr%né)sgﬁae%ﬂgl 8k aﬁeséﬁxg)rt Iﬁxgénetlﬁsr%hﬁ Qétrasw&%%%ﬁeraﬁ’ﬁgetermmed

SO Con arn preserv tlve flfavouri ng

in mVISOOd(, wibdse othengisagiated, ustinea Bmkelmwttmmtdr at 300, 400 or 500 MHz;
cheC o ﬁgﬁi'g% Ip%:nrseporte)a 1?1|p%19ts B?r rlmrllhctnllq go trield %om tetsrametlhyéallane as an
internal standard (8 scale) or relative to solvent. Peak multiplicities are shown thus: s, singlet;
d, doublet; AB or dd, doublet of doublets; dt, doublet of triplets; dm, doublet of multiplets; t,
triplet, m, multiplet; br, broad; mass spectroscopy was performed using a Micromass Quattro
Micro mass spectrometer (for ESP) and an Agilent 1100 MSD instrument (for 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 :-

DMEF 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
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aqueous or oily suspension, which may be fornul at ed
according to known procedures using one or nore of the
wap@sopieat e di spersing or wetting agents and PCT/GB2005/002055
suspendi ng agents, which ha%e been nentioned above. A
sterile injectable preparation may also be a sterile

nj ect abl e or _suyspe
mast g ERRT T SR LA e o Py e Segiial inisation
APCﬁ’i@ﬁ'ﬂéﬂo@ l?erii:QJréHsh&rbhbﬂllchl i’onmatlamﬁowc is Sthlylibdeltdte; 3MeOH is
enhanci n ﬁgents for exanpl e cycl odextrins

methegielj ph iy (Fs-R(ED-Cuaiphasplirylds (BR)n8-Q- nﬁgaa%h [Soilorox” 6.15%
sodlgg%érg)thln ek gg Egtﬁg}«ﬁoﬁﬂcm/ SRk Ak gfe%? UTF,% ‘?sdtnﬂuoroacetw acid

%?range spensé e actlve ingredient
(viii§ tté}ﬁ;!erﬂﬁre@rar od&bds a€bnt ai ni ng finely divided solid
or liquid droplets. Conventional aerosol propellants
such as vol atl | e fluorinated hydrocarbons or

Exaligl €21 0RNS. 18 ubi% -4 56 1- P8 dx3E2-Af ﬁQﬂil}-g gtglaln Pridin:3:

yllphén AL 5L E1-1.0 - tritizob1-ylmethyl)kl.8teanzdlidinrend on on
formul ation the reader is reterred P Chapter 25.2 in
Vol unme 5 of CbnprgEFnS|ve Medy ci nal en1st;§ (Corwi n
Hansch; Chairnman Edi/t oN rdw/ga Press
1990. The amyni\ of /acki ve/ 1 nNyr edl e at k,?,}conbl ned
w th one or (Pgr;_?Nexm plr‘én s to produce a*singl e dosage
forn1mﬁ|| nec arily vary dependi ng upon the host

1-(45f @rﬁfﬁ’ 2%9%131?6'11119*1&1&1{ AR dRAHo® (mftem’éalﬂe%P (389 @8, 1.35 mmol),

at i o i ntended f ora
(SR)iﬁlmmustd-M(aﬂ a5, 3-cetiametnd- 14, I—Idlogah@p&m%rybmmad]n[(lﬂok,z 3-triazol-

0
_yﬁﬁ?myg%agﬁé 131&5 -png n%ﬁweggﬂe i}f‘éﬁl NS nt o QU8HE carbonate
(43(?51% RS ﬂgﬁol efé‘dlgﬁ)\fvéd?iﬁ Féﬁdéﬂ‘ﬂwtdlﬁleﬂ@l ﬁﬁﬂl@fm&% water (5 mL,
peftent ht

of the total conposition.
10:Dni *nheﬁmmse wad; ﬂe@ewér Bnshyd ot niiregenandtictpaas ﬁ!gphe@ylphowme)

pnEHRS 8 D SR 0 SR 475 s, coa

rooﬁq Gh P& Stutd) @nd %%[Vdnﬁwbﬁé Eefa%d @hﬁiﬁeﬁbgrhpliﬁoﬁsﬂma gel with
uhe 5 of Conpr ehensi ve di ci nal . Chemi stry (.Corw
d1clﬂ|ammthan@}m¢thmi (t9:1dibe diee Hpse thus obtained was dissolved in 1sopr0panol/

dichloromethane (~ 20 mL, 1:1), HCl in ether (1.5 mL, 1M) was added and most of the

dichloromethane was removed under reduced pressure. The residue was collected by filtration

and dried to give 507 mg of the hydrochloride salt of the product (74%), as a colourless solid,
mp >194°C (dec.).

MS (ESP): 469.21 (MH") for C23H,sFNeO4

'H.NMR (DMSO-d¢) &: 3.00-4.20 (m, 11H); 4.29 (dd, 1H); 4.86 (d, 2H); 5.14-5.40 (m,
2H): 6.61 (brs, 1H); 7.40 (m, 1H); 7.52-7.75 (m, 3H); 7.77 (s, 1H); 8.05(d, 1H); 8.19 G,
1H); 8.71 (s, 1H); 10.58 (brs, 1H).

The intermediates for Example 1 were prepared as follows:
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Board), Perganon Press 1990. A suitable pharmaceuti cal

conposition of this invention is one suitable for oral
wa@eaossni@es ati on in unit dosage form for exanpPE&r/&B2005/002055

tabl et or capsul e which codtains between | ng and |1 g of

a conpound of this invention, preferably betmeen | OOy

@:ltéll ester

conpound of this |nveht|on Opartlcularly in the range
| OOmg to 500ng. | n anopke t a pharmaceuti ca
conposition of the i @) is o |tablefor
i ntravenous, subcut aneetfs or\/%brg cul ar injection,

for exanple an injection which contains between 0.1%
w v and 50% w v (between I ng/m and 500ng/m) of a
(5R)03)+(r$}6hmdopifenﬂ%Sshydwa’mqtthOXEEahﬁmphon%ﬂ@ grfy1 8P gaddj see Upjohn WO

94—#3%{:? ﬁ?%e&de%g i St rgla}y dl’{l&hl ‘@g@@%‘fij&nﬁ nitrogen.

HB M 10f (iiUSSmbl)‘éﬁd‘Hld?ﬂlethM&nﬁWﬁﬁﬁd (008,09 fignol) were added,
amnlstered 1to 4 tines Kéoﬁnanother

follasndsidhyi drepwisa additipy of aepsic & 6-198 mjkgver gf nginutes, and
._compound .of this,jnvent.i n
sirefif oy Aol *biee PR ol B8 AR DS BhEAEE0ulhE sodium
bicaBSondte(250 bil) Wepdtkleaf the ohgahUSphaEE ephiacad, wAk}tedr\mﬂi 2%$b511um
the i ntravenous dose may tgl ven by. conti nuous

dihyidregesipbAsRhgtss dlaecb@mg@emsm e Hherds HishgvgRprpicd 4o give the desired
procRﬁ{ {@%%r@éflr Sceive a daily oral dose which may be

appr oxi y equivalent to the daily parenteral dose,

SKESPp(BmQMH*)cﬁmr(b@HwI\KMﬂ nistered 1 to 4 tines per

In t he above ot her pharéggwe#ﬂ) ﬁiﬁg gﬁ&sé%%gd 17, 432
{
el g RIS 8, M i e e o

apply. Anti bact erial Activity : The
har maceuti cal | y- acce b] e
Inta’:l)'meém te i Aégg__gé@{éﬁ g ?duor g-qgc?o—nhenv f2 E»Igg) L oRazoli ﬂlt-S-vlmethvl

ester
F o)
0o

Acetic acid (5R)-3-(3-fluoro-phenyl)-2-oxo-oxazolidin-5-ylmethyl ester (Intermediate 1,

15.2 g, 60 mmol) was dissolved in a mixture of chloroform (100 ml) and acetonitrile (100 ml)
under nitrogen, and silver trifluoroacetate (16.96 g, 77 mmol) were added. Iodine (18.07 g,
71 mmol) was added in portions over 30 minutes to the vigorously stirred solution, and
stirring continued at ambient temperature for 18 hours. As reaction was not complete, a
further portion of silver trifluoroacetate (2.64 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
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anti bacterial agents having a good spectrum of

activity in vitro against standard Gram positive
woe@ani®es, which are used to screen for acti vPCHGB2005/002055

agai nst pat hogeni c bacteri dl Notably, the

phar maceuti cal | y- accept abl e conpounds of the present

o T SR AR PR T AR OBt

MS @S@yr 88 (MAY) fb@agg{@ﬂeqmegat i ve st aphyl ococci ,
oget her wi th haenophilus and noraxella strains

NMBGODbiz) AOMEHO-dpot 24t Gnd ot BhEdd, éH)=a4ﬂér(§ ESi 422%ad, 1H);
d be det d t t
430 b 1§t e AED ) SR 1o G- THE. dgHibutBs of °t he

i nvention may al so be denonstrated and assessed

in-vivo in conventional tests, for exanple by oral
Wﬂm@mﬁdmﬁme

war m bl ooded manmal usi g stapdard techni ques. The

following results were btalndonastandard in-vitro

test system The act|V| rlbed interns of the

m ni mum i nhibitory cdnc EI?) det erm ned by

the agar-dilution technique WI th an inoculum size of

' 15] ted €Intermediate

Ao L e D e e P
2, 3(ngaz9 mmsl)ngasareatedomh potassfuni Garopite P4 grdi119 mmol) in a mixture of

eSS S SERSHSLAE Ol IS bl o 25 mises, e

immEBhFhdutialsd sy BE abdifion SF QB A6AQTO nANshERhier (wocm:m The
were tested on agar suppl enented with 5% defibrinate

precipitateewds filouted, avashetbwith watess anﬂoﬂlﬁpbvedp@dwh}ﬂwlaﬁthane (L. 2 L) the
B3 SRSl 5 S FATRRES . Fiin

and EV¥p oty &fhe HRSRdqirolite (232g). Or gani sms. FaSt i dl ous
G am negati ve or{ganlsms were tested in Mieller- Hi nton

@ﬂ)h 33

edoHINGh henin and NAD, grown
b 25 By o B g PR
4. 70‘,@3‘?5@8%20’1?‘1}5% il‘kﬁdcﬁ@?"ﬂﬁf’(&a‘ 152 ], ]tH)Of gani sm

Intermediate 4: [(5R)-3-(3-Fluoro-4-iodophenyl)-2-0x0-1,3-oxazolidin-5-ylJmethyl

methanesulfonate

(5R)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymethyl)-1,3-0xazolidin-2-one (Intermediate 3,
25.0 g, 74.2 mmol) was stirred in dichloromethane (250 ml) at 0 °C. Triethylamine (10.5 g,
104 mmol) was added followed by methanesulfonyl chloride (11.2 g, 89.0 mmol) and the
reaction was stirred overnighf, 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 C1;H;;FINOsS
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St aphyl ococcus aureus: M5SQS 1 MRQR 1 Streptococcus
pneunoni ae 0.25 Haenophilus influenzae 4 Linezolid

wRe@sat@ns Strept ococcus pneunoni ae 2 MSQS = PCT/GB2005/002055
methicillin sensitive and @i nol one sensitive MRQR =
methicillin resistant and quinolone resi st ant

RN, BhaSBRR PR, Bl AP giRt i7 B M4, . 280
4.99(55@E(ch, AH)e121REE 1D, @3/5@&251?5)7 sarlmemonpounds of this

i nvention generally have | ower |evels of MAO A
i nhi bition than those exhibited by unsubstituted and

ats 'ﬂ 051,3-8 az%IHQiM-]Z -one

t he i nvention agalnst N%ﬁ)A tested u3|ng a

standard in-vitro assay )pas§ human |iver enzyne

expressed in yeast asl-d¢ ochem Bi ophys.

Res. Commun. 1991, 181, “t6f fﬁgg\/sgnpounds of the

I nvention typicall ive Ki val ues of >5
[(SRhﬁéa@tﬁlwoﬁhloslephp i:) ﬁ%@r}, 3aexagpldia-S- Ei@?ﬁbwnith%w)éanaée

f 94 I
A, 1% P b RSB e 0 )
Sodi@ﬁﬂ&‘i’dt{gs)wg 09 Amitlokyhast ddded sEthe geaveion nlay smeetbaitSISr%?t @vernight.
| ower OAinhibition than the anal o

The yekier stiktueg was poured mt%h@frﬁ%%@‘r'?d]sspd’é@ gﬂCPﬁh’g?%tS@’é%l exffsicd using
ethyLﬁcc?}'%?e f 'gé egrc em% 955%2 %g %Vag'he?e ﬂreg t tvﬁ't}pwhfgf i3 ‘éfn@ ium

nce “Exanples scri erer nafter
sulfae), bitteretl %d&maﬁltﬂiedtb givertheritle o«smpmfh{dm angeeioad s@hd 4.72 ).
possess useful activity, and are provided as a further

MS {ESR);, 363 @ﬂH¥hﬁﬁﬁh@ﬁilﬁ%Q¢ Particul ar internmedi ates are
1&%&?@ 1@% é-dé_% é‘i‘gxsé#ﬁ BEI)M 74 @!H}?@ﬂ‘ 20498 m, TH); 7.22 (dd,

1H)] N$2(dd, 0H); A8Rh @M H).| ust r at ed but not I|n1ted by the
foll owi ng Exanpl es in which

Intermediate 6: (5R)-3-(3-Fluoro-4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1.3-

oL

(5R)-5-(Azidomethyl)-3-(3-fluoro-4-iodophenyl)-1,3-oxazolidin-2-one (Intermediate 5, 30.3
g, 72.9 mmol) was stirred in 1,4-dioxane. Bicyclo[2.2.1]hepta-2,5-diene (40.3 g, 437 mmol)

oxazolidin-2-one

was added and the reaction was heated at 100 °C overnight. The resulting brown mixture was
filtered and the desired product was obtained as a light brown solid (14.8 g).

MS (ESP): 389 (MH") for C12H;oFIN4O,

'"H-NMR(300Mz) (DMSO-dg: 3.90 (dd, 1H); 4.23 (t, 1H); 4.84 (d, 2H); 5.11-5.18 (m, 1H),
7.14 (dd, 1H); 7.49 (dd, 1H); 7.76 (s, 1H); 7.82 (t, 1H); 8.17 (s, LH).
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unl ess otherwi se stated :- (i) evaporations were

carried out by rotary evaporation in-vacuo and worKk-up
w@e@satwees were carried out after renoval of PERGBA@E/002055

solids by filtration; (ii) 4®perations were carried out

at ambi ent tenperature, that is typically in the range

(LHWOL, Ktﬂ’d&df—n yimeﬂmarlt 3-@kﬁﬁb$1ﬂhﬁ2-©ne(l ii) col unn

the flash procedure on nornal ase silica gel 60,
230- 400 nesh, or @/\t * oedurNe n reverse
phase silica gel Red scch1 , or

HPLC on reverse p ase SI ca gel ters YNCODS
AQ C1 8) using a Glso 215 Pl atform unl ess.

ot herwi se stated; (iv) yields are given for

illustration onIy and are not necessarily the maxi num
(5RP3{(RFhrbd-4riodophehyiy-Sstl UL R 3rteiand]- I-hlenatind)- ﬂ);3an1mc0]$dm-f2 one

th |
(Inteaedingtio, 2o Ao qBe; B G HEIREPICD: £626Ate daDaRcRassivm
acetX\@ r f g %6(55 ”5%111132 dzﬁfdelkfn 1Bfs 1bﬁbn%%h§nd}Férﬁﬁ@mﬁﬂliéﬁfo%p%ﬁadlum(ﬂ)

usin er spectroneter at 300
dlchb‘l'ditnethztmmonmlle)s a138t§(0ai2@nmbo>vetreduspnncmlrmsm\tls@, d milj dhe mixture

s SRR LG % B2 P B 150 ) s

thenrﬁﬂldtedl Qﬁd bk tn'uﬁﬁlr@{)v@s ﬁﬁ@:‘éﬂ thrbUgh céhte ,Svd3Bé®dvith datuthedibréde; (2 x 100
dd, doubl et of doublets; doubl et of

ml) tdnepmmss’odmm swftit hrect exaporatad: |1B1eesia§< residue piap pukifiedipy

Lt ipl
e AR e 03 PP BEGH SRR PAaRE] P! Fpfscctonici
in efa$Picetis) 18BiveGhe FRIdudtQ dvfnidllins tahwoBd 1. Q’Igo(QS%?C(ﬁqte highly

optical rotations were determ ned at 589nm a

cologed mepusitipe eletenlepdef prodnebrpdiextendad elutipy f)quérsi fp obtain product).

%W@ Pas b Bt 3 nBa ot a3, 19 R8¢ 180 514 (o,

1H)$9DY (&, anh; 7isY fdd, 14D, T.eD(H H)tm(s; t); &Sl (@NEH).
structure was correct; purity was assessed by HPLC,
LC-MS, TLC, or NWR and identity was determ ned by nmass

Alternatively:
(5R)-3-(3-Fluoro-4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one
(Intermediate 6, 5 g, 12.9 mmol), pinacolborane, 2.9 ml (20 mmol), triethylamine, 5.4 ml 39

chromat ogr aphy was used to puru&z conpounds, either by

mmol), and trans-dichlorobis(triphenylphosphine)palladium (II), 0.92 g (1.3 mmol) were
dissolved in dioxane, 70 ml. The mixture was heated at 100 °C for 90 minutes to give a black
solution, which was concentrated, dissolved in ethyl acetate, washed with brine, dried over
sodium sulfate and evaporated. The residue was purified by chromatography (silica gel, 0 to
5% methanol in dichloromethane with 1% triethylamine) to give the product as a light brown

solid, 3.1 g.

Intermediate 8: 1-(5-Bromopvyridin-2-yl)-2-morpholin-4-ylethanol

/\Br
N=

Q N
_/
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spectroscopy and/ or NVR spectroscopy as appropri ate;
(vii) in which the follow ng abbreviati ons may be used
WO 20080F6023 N, N- di et hyl f ormam de; DMVA is PCT/GB2005/002055
N, N- di net hyl acet am de; TLC4#s thin | ayer
chromat ogr aphy; HPLC is high pressure |iquid

L T e

mmél‘f%§ §us§9&l‘eﬁﬁ@&@UDMF (EpR) andebelet to8 ﬁCaMor;Eiol1ns (0.58 mL, 6.7
ectron inpact; C is chem cal ionisatjon C% ﬁ‘
mmel) wes pdrtedu ad i wassvigerogsly stiead fardritaaet Gf: Sediapborghydride (190

g, ?g@%ﬁl} aﬁ%ed fAYﬁ)oQgp bﬁ/re{/gla{ ?@?ﬁt@ﬂ%@ gl&%l CHey 1xit1§re was stirred

for ’J’OQhﬁfuwS at 6°C15[% thedl acidifledpo pHikanwitiecon®etitrated hydrochloric acid. Solvent
tetrahydrofuran; ether is die et her
was gemeyedamdaiisdncedpussyureandithe ?éﬁ%é@gt“aﬁeeéo Bﬁ E%ﬂ%d‘%{%"“s

uct tracted with dichloromethane and
potapsipg AR aolution (1N, The product was sxtzacted with dichlorometha
driedl pyéri sdiinnBsulfakd. (heophtogiaply on kiliza geltwmfah@dants/ agdtoma (lyl) then

it 5 SR b Bt St 3
1),
__(n;%?@; -2§7[0§Z 239,06} VL X@TQ@ISB@&CP%HH hyl -1, 3, 2-di oxabo
'y Nﬁﬁ{gﬁgé Pg%e@yziolz 6[5 gdd azg! b-73 £4ad, IFD; 4.86 (4, 28
azol 1 din- one ate (525 ng,

5.374d3 SRy (mnﬂiﬁo&iom(mpbﬁho&ﬁ en(leD ny, 4. 05 nmol)
wer e di ssol ved/ suspended in N, N-di net hyl formam de/

water (5 nL, 10:1). The m xture was degassed, flushed

Inte‘Ml ik bY Q98T q&foﬂ&iﬁ}zrﬂnﬁ&%lgﬂiﬁ?ﬁsm ne)
aarom (o) (L was added. It was

heated at 75 0C for 3 ho ed to room
tenperature, and the sol ve s Bpor at ed.
Chr omat ogr aphy on sili el W di chl or onet hane/

met hanol (10:1). The free base t hus obt ai ned

1-(seBrsuipyadin- 2ryDebpnashetermeriate H)dHE r?§f‘1@60(5; (365 §28:2 mmol) was
dlssphfgzlaa? %hgp&/ S% Ii]% ac{d 76 offt+ 70 gl%r%‘ cé{f&%‘mcp(fs mL) was

ane S renoved un uce

added. Syomire (1. H3enL £28.3lnenolpih awetit acid etﬁ lanL) friab nddedi dmp\msd and the
dried to give 50727%of the hydrochloride salt of the 4
reaqhiop dpigturg wasfeatedto cG ifers haws 1he rF%Ftloﬁﬁn@%?@ai mntrate to

dryness under reduced pressure and the residue was crystallized from isopropanol to give 3. 45

g (34%) of the crude hydrobromide salt of the product as a pale yellow solid.
MS (ESP): 277.95/279.95/ 281.94 (MH") for C;HsBr,NO

'"H-NMR (DMSO-dg) &: 4.96 (s, 2H); 7.93 (m, 1H); 8.29 (m, 1H); 8.87 (m, 1H); 9.19 (brs,
1H).

Intermediate 10: 1-(5-Bromopyridin-2-yl)ethanone
O
N=

5-Bromo-2-cyanopyridine (Markevitch, David Y.; Rapta, Miroslav; Hecker, Scott J.; Renau,
Thomas E.; Synth.Commun.; 33; 19; 2003; 3285 —3290) (8 g, 43.7 mmol) was dissolved in

See W0O98/46605
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M5 (ESP): 469.21 (M) for C23H25FN6O4 1H NMWR
(DMSO-dfi) d: 3.00-4.20 (m HH); 4.29 (dd, IH); 4.86
W@ d0052k023 5. 14-5.40 (m 2H); 6.61 (brs, IH); 7rPdDGBNY05/002055
IH); 7.52-7.75 (m 3H); 7.37% (s, IH; 8.05 (d, IH;
8.19 (s, IH,; 8.71 (s, IH,; 10.58 (brs, IH. The

oy A PAREE P s PE RS RS a7 L, 230 was
addeggitkipﬁisé?ana ke ppRaRY W heldbetxano 20 and~10°@ebhy hours. The

react{®) mjxtwe(gsroolsdspihl gdsongetigledhithi bedd §i weieh(2-igl) was
addegglgé)pg{%a% gt %%&%ﬁ-reﬁqlor 16 fifinu®d 40A 530, 3l ?%d\i‘ﬁg a beaker with

_ IrTring 1n dry dichloronmethane (400 m)
potasbide phéiphkRPaffer BO0ehbyIMNpH §),(@llergstirfing (Bhyloicytater(§00 mL) was

4- di net hyl am i dj 0.6 )
addepi o draremye ahoB Az aner Ditin SUBSE P ATparIdaos ot room
tem;;gga%gflé &dg&gﬁ%ﬁéﬁuﬁwg L. 530 M@ﬁuct%@%ﬁaﬁﬁie&l{ 22%, mp 112°C. The

nue ent tenper ature for ours.
motiBaliquet s faghectoncauitedand chaomhangraphgdB0sili¢s galawth

e e e
sul fa , filt v [BY; [
B S 8 05 s Gl s S T 453 15

C12HL2FNO4 NVRGOOMHz) TCDOI O d: 2.02 (s, 3H): 3.84
(dd, IH; 4.16 (t, IH; 4.25 (dd, IH; 4.32 (dd, IH);
thethylarhino)1-33d Fidie- 3¢yl

thyl ester Acetic aci o
(51 ?)-3-(3-fl uoroﬁghen 1) - Froxo- o>§\a\zo: [ Si n- 5-yl met hyl

—

[
ester (Internediate 1/ 1% 2 68# ) di ssol ved
in a mxture of \¢chl/or 6f.ofm N\LOA Nagetonitrile
(100 m) under mitrogen, and silver trifluoroacetate
(16.96 g 77 mol ) were added. lodine (18.07 g, 7 1

ERGgl R 5% el ey SDwBIRE ALY o0
0.56anhioBn (5 R) énffefladrorde(44 b, 51tgtrimethyl-1,A2-die dan-dad)pheeyll- [(1H-
1,2,§-?nn?zloﬁtl -ey’l)n?ethyl]oxazolidin-z—one (Intermediate 7) (216 mg, 0.56 mmol), sodium
carbonate (177 mg, 1.67 mmol) and tetrakis (triphenylphospine) palladium (0) (64 mg, 0.056
mmol) were reacted as described for Example 1 for 9.5 hours at 75°C. Chromatography on
silica gel with acetonitrile/ water (5:1) and precipitation from ethanol by addition of HCl in
ether (1M, ~0.7 mL) gave 125 mg (48%) of the hydrochloride salt of the product, as a

colourless solid, mp >115°C (dec).
MS (ESP): 427.17 (MH") for C21H,3FNgO3

I'H.NMR (DMSO-d¢) 5: 2.88 (s, 6H); 3.25-3.75 (m, 3H); 3.96 (m, 1H); 4.29 (dd, 1H); 4.86
(d, 2H); 5.12-5.20 (m, 2H); 7.39 (m, 1H); 7.52-7.75 (m, 3H); 7.75 (s, 1H); 8.05 (d, 1H);
8.20 (s, 1H); 8.69 (s, 1H); 10.20 (brs, 1H).

The intermediate for Example 2 was prepared as follows:
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further portion of silver trifluoroacetate (2.64 g, 12
mmol ) was added and stirring continued for 18 hours.
w@Rdosnidoed t rati on, the m xture was added to SOPECTIGB2005/002055
thiosulfate solution (3% 300 nl) and dichl oronet hane
(200 M), and the organic phase separated, washed wth
sodi um t hi osul fate (200 m ), saturated aqueous sodi um
Intetedinteotiat b(3-Boomepyridin?ivi b2 (dinmethylaming)gthanol npgnesi um

sulfate), filtered and evaporat ed. The crude pr oduct

was suspended in zshexant (1 ), and sufficient
di et hyl ether added to\di ve gpurthe brown inpurity
while stirringfor 1 holN—" Fi I Nrdtion gave the desired

product (24.3 g) as a‘creamsolid. M (ESP) 380 (M)
for Cl2Hn FI NO4 NVR OOVHZ) %DI\/SOd") : 2.03

, 3H);
2-Br8m82l -(dbordagyridin-2-51)¢thanane)(] nt@rlqulemﬁ) (v mg4(l mgz),was
dlssctl{r_gd mgﬂeth?ﬁgd&p gle%c%mécfj % —1'0% Dlﬁleﬁlgrgﬂfe (b @mL Mtd THF)
was adde@ BopwisE UR6Wedby SMRRGEHYbthY hvitheqB 2RI [Adten20 minutes more

i n-2-one Acetic acid

dimqtByl2mige {Aution@:25 mL) wespddedynsl itwesasirsd £o51 -f depsst yi ¢rC to -

o

was kifrréd for xhother ifur aetstanaid tﬁaﬂe&idiﬁm tngH <2 vhitheopemthtede
(240 m ) at anmbient tenp for 25 mn

hydsoget a@él SolH VAR P E e e PO 4B R lpsted to
pH { i‘il()) withee 83&9182%&351“&]%&1&6 so_fﬁﬁ)no(fl ) @hfcfi‘ﬁa@og‘i@ﬁly onaC-18

wat er, and di ssolved in
coludinthmlSémlIMrIﬁc Q)m/ﬂh Q)S% a¢rtors ile in watenearhainingiO: 16 TFA, gave

a0 U (RN,
dlm%ég%% %ﬁstrgihyl Ié@lﬂegﬁg% pror?]%& %M‘ﬂ's)ssd fg?&(o%ﬂ-ﬁ%ﬂ%&' 15‘%@&‘18%&/&1

—g@f (25%’0774%{5770@ B7 1 dd C% Zﬁ) 50)81 (t, 5| I?:|)O (t 11

_ 2 7.20 (d, 1H); 7.77
—I%-@g—pﬁ-ilsugrgg 4- 88531}11)(5 P% (526161 04173 (ox%\Iz—I%I [ dm(5 y )
dd, | 1HyE B (s B 20183 r, qu)t e '
( (51 ?) - 3- ((3 Fjlquoro 4-i odophenyl ) - 5- (hydroxynet hyl ) -1,
oxazol i din-2-one (Internediate 3,

Example 3: (5R)-3-(3-Fluoro-4-{ 6-]1-hydroxy-2-(isopropylamino)ethyl|pyridin-3-
yliphenyD)-5-(1H-1 .2.3-triazol-1-ylmethyl )-1.3-0xazolidin-2-one

1-(5-Bromopyridin-2-yl)-2~(isopropylamino)ethanol, TFA salt (Intermediate 12) (241 mg,
0.65 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) (361 mg, 0.93 mmol), sodium
carbonate (296 mg, 2.79 mmol) and tetrakis (triphenylphospine) palladium (0) (108 mg, 0.093

mmol) were reacted as described for Example 1. Chromatography on silica gel with

acetonitrile/ water (6:1) and then with dichloromethane/ methanol (5:1), followed by
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25.0 g, 74.2 mmol) was stirred in dichloronmethane (250
m) at 0 C. Triethylamne (10.5 g, 104 mmol) was added
wo edosaweads by net hanesul fonyl chloride (11.2 g, PE@RGB2005/002055
nmol ) and the reaction was48tirred overnight, slowy
warm ng to roomtenperature. The yell ow sol ution was

oA SN DRk Rl RS i e
hydesdiitide shidyethewasduit (6380 agoesiliess solid, atye) 1 70°Cl (Heroetposed).
and concentrated to give the desired product as a

MSI(EgP}: 4l 120E) fod Co30ING);. M5 (ESP): 416 (M+) for
G IHL 1FI NOBSIH NVROOOMHz) (DMSO-d ) : 3.24 (s, 3H);

'H-RVBE (085 0-biH)s: ﬂzﬁ@n(éﬂ) Iﬁz (n4 143)-433'7?—(11(1FBH)2®96 (m 1H), 4.30 (dd,
4.99-5.03 (m |H; 1" (dd 7.55

TH) t4.86 () 2H)in6 &1 rfefl (an,e3Ha), 740 (m 1H) 7.53-7 (75 (m, 3H 15 (s 1H); 8.13

@ I RIS SO TR 8 55 101 ol 139BRN Py ) -

The[lﬁéh%}:m&re(fsr EXdifple 34was3d@1ﬁb&m/sl fbﬂaw@xo |, 3- oxazol i di n-

5-yl ] met hyl net hanesul

onat e (Intermsd| ate 4, 6.14 q,
fri®)@Ranside (50

: g, and
the reaction was stirred aib75 verni ght. The yel |l ow
m xture was poured into hal ur sodi um
bi carbonate and extract eg i n yl acetate. The

organi c | ayer was washeq three tinmes with water, dried
(magnesi um sul fate), filYered, and concentrated to
givethetitle conpound as a yellow solid (4.72 g). M

ESP
B}omoé (‘? mégylz%ﬁm ng%%l’_%g h%%{ﬁfdywalte (953@9 xﬂg, 1.67
mmlobfvrashedated with idopapy alihe((dS7 nhi)6.7 fnkd) 44 desbll'ﬂ)ed for Intermediate
I nternmedi ate 6: 5i ?)-3-f3-F| uoro-4-iqdophen

!
8. Clpomatograghy n 2-Gril Fephyym- (RediS eexlﬁ%mcauwlzoéﬁe’o acetonitrile in water,

v | b
confgiiph Brvh SRS R Diaba 25 i A RUE b BRRBSAQ ah g Spfties oil.
MSSESPY:e259.h1/264: ldI(MHiI)é'or BiHyBrNpQ. 2. 1] hept a- 2, 5-di ene
(40.3 g, 437 mmmol) was added and the reaction was

'H-haak epeaH-403: Q.9 eid1i .98 (2xd] BH);r 890 (i, NE);b3 0843.38 (i, BED); 4.98
was
(dd, 1H); 7.59 (d, 1H); 8.04 (dd, 1H); 8.64 (s, 1H).

Example 4: (5R)-3-{4-[6-(1.2-Dihydroxyethyl)pyridin-3-yl]-3-fluorephenyl}-5-(1H-1.2.3-

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

0]
HO 7/ \ »\O nN=N
HO N= N\/K/l\'l\/)
1-(5-Bromopyridin-2-yl)ethane-1,2-diol (323 mg, 1.48 mmol) (Intermediate 13), (5R)-3-[3-
fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]- [(1LH-1,2,3-triazol-1-
yl)methyl]oxazolidin-2-one (Intermediate 7) (575 mg, 1.48 mmol), sodium carbonate (471
mg, 4.44 mmol) and tetrakis (triphenylphospine) palladium (0) (171 mg, 0.148 mmol) were |

reacted as described for Example 1. Chromatography on silica gel with dichloromethane/
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filtered and the desired product was obtained as a
light brown solid (14.8 g). Ms (ESP): 389 (M) for
WEIRHI0EENAC2 1H NVRGOOVE) (DMSO-d*: 3. 90 (dd, PCFAB2005/002055

4.23 (t, IH; 4.84 (d, 2H) #85.11-5.18 (m IH), 7.14
(dd, IH); 7.49 (dd, IH); 7.76 (s, IH); 7.82 (t, IH);

o3 o RSP o B R g 0
as a éd1btirles? salid, EﬂpaIZZSPC 1-yl methyl)- 1, 3- oxazol i di n-2-one
(5R) - 3-(3-Fl uoro-4-i odorhenyl )-5-(I

MS ('ESP? 300.16 evoty for Y, sPekINLO, |, 3- 0xazol i di n- 2-one

nternedi ate 6, Zg, 5.15 mml)
N%R((%m )28 :0} @2 [ or); ?)7f5€m911(1)103 85 (MDLDN); 08 88d;1HY 4.63 (m,
1H);1 4.73 [hai BI(I)jl Ap&@(xyIthoériI& (o)LERr pebdns i) A138rEhdH)adisdm-64 (m,

SHSLebendER: 7 GOS8 I THRe ST PUI D vas hoat ba At 80

The fntdrRledthts f&EBHn% lelPwsl Mepaed hefllolsack sol ution. Ethyl
acetate (150 m) was then added and the m xture was

filtered through celite, washed with saturated brine

] e%alﬂg] 1534 hfcﬁ‘t e and

27 3 2 = W DU fied by

chr ormt ogr aphy (SI I ica g€ , 100% et hyl acetate
i n hexane, followed by 1-5% etOp+-Bril e in ethyl
acetate) to give the ppaddct crystalline tan

solid, 1.97g (98% . (note - highly colored inpurities
2- Bfé{ﬂét%(ﬁiamp%dﬁlt@%@ﬂlaﬁ@ﬁctlmememwmemoo i) 2r5€1qnmnbb dnd

sodlger?lg”gmggld ?68lr3)r|-1:;1)g,u th%y%wn%&ecg@ §5¢o ethapol (g rrllib a{lé]%'_?lted to 50°C
for 3(@&(? |iﬁvva%&fged(to %?rﬁ)zerﬁ% % e ar{d'_&wﬁt Z)f fe olvent s e\7a1p31":éted under

redulfil_é:(} ﬁl)essgref 3t \Ebsmiihf@e(ﬂwitb digbheromkthabe éﬂd water (5 mL). The aqueous phase
riazol -

was @xtmcéqdor%gmgg with d 1@%{%{%?1%%;136 ﬁﬂ%%})eox o %{;@%r%&aﬁ&se&wge dried over

AT B BRIy (e
metihn8P(20 thll) hdgvolel tadf@. Stidisn Ibu&ﬂhydmda‘j(%ﬁaong 7.570mygl), was added in

The mxturewa heted a nut
Porttﬁn% anit m’ag@‘grrg fqsil; 9\#& Cg ﬂ‘%ﬁ@ﬁ @%@qﬁt{&a s 2 Ey addition of
con%\k}g?t%h\fﬁﬂ an8 15 Jb‘l’%n@%é fnfoveRnngdedided pheskire, TIY deSidue was
taken up with dichloromethane (100 mL) and saturated aqueous sodium hydrogencarbonate

solution (10 mL) and the aqueous phase was extracted 3 times with dichloromethane. The
combined organic phases were dried over sodium sulfate. Chromatography on silica gel with

hexanes/ acetone (2:1) gave 223 mg (41%) of the product as a colourless solid.
MS (ESP): 218.05/220.05 (MH") for C;HgBrNO;

'HNMR_(DMSO-d¢) 5: 3.47 (m, 1H); 3.65 (m, 1H); 4.55 (m, 1H); 4.71 (ddd, 1H); 5.50
(dd, 1H); 7.45 (m, 1H); 8.01 (m, 1H); 8.59 (m, 1H).




sodi um sul fate and evaporated. The residue was
purified by chromat ography (silica gel, 0 to 5%
woreaosano®k3 i n di chl oromet hane with 1% tri et hyl aP€T€B2G06/002055
give the product as a |light#brown solid, 3.1 g.
I nternedi ate 8:
| - (5-Bronopyri di - 2-nor phol i n- 4-yl et hanol 2- Br ono
Exanipl¢ 5: KSRORDHIHEL | =mi¢thidefhyApyridin-3-yl|phenyl}-5-

(It erredi at 1. 64 mmol ) was suspended in
IH'_ Rz ety 11{1131-%-055 Mor phol i ne (0. 58
niL, 6.7 nmvol) was added @nd it s vigorously stirred
for 1 hour at OQC. Sodi um orohy\é@i de (190 ng, 5 nmol)
was added, fol T'Byed/by\addytian o thagol (4 nl).
The mi xture was—gtTXred/ To nNqu}?)C and t hen
acidified to pH<2 wilN Tt r at ed hydrochl ori c acid.
Sol vent was renoved under reduced pressure and the pH
2-(5V§1%nﬁf§zbrﬂaﬁleli?rt)pgophh-2-ol @XwWindag @6lale Deisatp dleets4l (2000), 4335) (500 mg,
hydr oxi de sol ution &II\/% The product s _extra t?d
5 2.3 \iherioDel(FRH o Rofamntd. b d-tewastinly b <diarahoralgr palphenyll- [(1H-
.0 : j : t ;
12, P AR AN S B S U niblh PR 1500 S 2192 MimoD, sodium
car‘dz@ggcé 3240 Ag, Anpadlpandetetralds doiphehylpidspieSR)alladBim (3268 mg, 0.232
Sy S S ATENEER, AT, (MO Doy 10 of
sowgﬂrs S%%grﬁlat?%gghyf &h silibd %el%viﬁidi_emmdnk&tha&/ BRtHafb! (1491) and then with

nternmed ate 9:
10 dichRerBrethanté/-DEFL20tD pyd pxsticipitztimﬁomahdﬂ@rome(dﬁmgr PMF (20:1, 20 mL)

STt T e )

aci + % i ' '
MSEEP ) RS A RECHEGHRRE. 55 3 ol ) i 1 aceti ¢ aci A
AR GRS ekt i o s g 25 26k 0 TS, s 518 Gm
1y e PR oF S 60, I XBR6G, 76X @ELBRE PISREUS. 908 (5 18D
15 7.9B(md5I1); (Sts, UD);t §164 (3, aE. hydr obronide salt of the

product as a pale yellow solid. M5 (ESP : 277.95/
279.95/ 281.94 (MH) for C7H5Br 2NO

n-2-vl)
L6

Example 6: (5R)-3-[4-(6-§[( 2.3-Dihydroxypropyl)(methyl)amino]methyl}pyridin-3-yl)-3-
fluorophenvyl]-5-(1H-1.2,3-triazol-1-ylmethyl)-1.3-0xazolidin-2-one

OH

H OrQ_N / F (3\\
(o) =N
7\ N N
N= \/K/N\)

20 5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-0xazolidin-3-
yl]phenyl}pyridine-2-carbaldehyde (Intermediate 14) (100 mg, 0.272 mmol) was stirred in
dry THF (3 mL) and 3-(methylamino)propane-1,2-diol (29 mg, 0.272 mmol) was added at
room temperature. After 15 minutes sodium triacetoxyborohydride (81 mg, 0.381 mmol) was
added and it was stirred for 3 days. The solvent was removed under reduced pressure, the

25 residue chromatographed on silica gel with acetonitrile/ water (10:1 to 5:1) and crystallized
from ethyl acetate/ hexanes to give 25 mg (20%) of the product as a colourless solid, mp

123°C.
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1H NVR (DMBO-dM d: 4.96 (s, 2H); 7.93 (m I1H); 8.29
(m IH; 887 (m IH); 9.19 (brs, IH. Internedi ate
wa 0051114023 Br onopyri di n- 2- vDet hanone See W08/ 4BG0EB2005/002055
5- Br ono- 2- cyanopyri di ne (M§ﬂ kevitch, David Y.; Rapta,
M rosl av; Hecker, Scott Renau, Thomas E.;

J.
s G e R R e om0 2 o e -
Qﬁﬁ'ﬁ&ﬁ%@%ﬁ%ﬁs She 5235}?25 ol o et A0S (aa, 1

i (@4, 1gpnausss ! l3eddd, 1H
it Lt Uy bk

7. 52m_67 (m,sﬂb)ddeﬁ (c*.r bipwi 383 (thi 1KRas8.$8 (s AHY B4 (L0 nut es
at -35 0C and then poured into a beaker with potassium
The phasrdaitefo Ekimple(B006s piepared/ps fiows; under stirring.
Et hyl acetate (300 nL) was added and the organic phase
WLMW
)0 ! c%d pressure to ~ 50 nL the
SIAEVE / Hp 1120C. The not her
Ilquor was further concent r at ed and chr omat ogr aphed on
silica gel wth dichlorortat hane/ \et hyl acetate (100:1)
to gi ve anothet\3. e ég%)corfbr ed yield).
1H NVR ( DMBO- df \: .8%( , IH; 8.25
(dd, IH); 8.860d, NFY. @
)-3-(4-f6-r2-rDi nmet hyl am no)-I-hvdroxyethvnpyr|d| n-3-v

-Bﬂelh% yrldme -2- carbaldehyde (X. Wang et al, Tetrah. Lett. 41 (2000), 4335) (450 mg,

fl uor ophenvD- S-dfr-| A-tri a oI-I- ImsthIVI’\oxa i di
2.42rmainol) )-3-[3-fluoro-4-(4,4,5,5- tetramethyl f/3 ,2- d1oxaborolan— - ﬁpkenyl] [(1H-

12,4 o] SRR Rt b b & IO R Qb i sodiumm

carboRat2 ) 763 1h3- . Leiamei YardettalGs Briphényiphespint) pallddidau{0px2ifomg, 0.24
rol an- 2- y phenyl,

el ey eadied b d%ﬁﬁ?%ﬁ@t&%ﬁ}%‘?ﬁlf&lv P with 18 sl of slwsphnd L] pours
heatgrﬂr?goq(t %33?6{& %’a?ﬂ? loh ’511%9 %bmtﬁ ﬂé)pa‘i’l@ﬁta%et()ﬁg (: P}Jgavé)S@g mg

triphe phospi ne) pal | adi um (
(60%péf mg prédiutss anvddyrieaesdid; epct E&D°@s(dde}‘.cr| bed for
Exanple 1 for 9.5 hours at 750C. Chromat ography on
MS sE$P)e 36865 (MHT) facisHMFN:Ok e/ wat er (5:1) and
precipitation fromethanol by addition of HO in
'H-NMR (DMSO-dg) 8: 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, 1H); 10.02 (s, 1H).

Example .7 . (5R)-3-]3-Fluoro-4-(6-{[(2-hydroxyethyl)(methyl)amino]methyl}pyridin-3-
yDphenyl]-5-( 1H-1,2.3-triazol-1-ylmethyl )-1,3-0xazolidin-2-one

HO /
_\_N /,_:\ >\: >\\o N*N
N= AN

2-(Methylamino)ethanol (20.5 mg, 0.272 mmol) was reacted with Intermediate 14 (100 mg,

0.272 mmol) using the same procedure as described for Example 6 to give 58 mg (50%) of

the product as a colourless solid, mp 137°C.
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ether (IM -0.7 nL) gave 125 ng (48% of the

hydrochl ori de salt of the product, as a col ourl ess
waodosdieonp >115C (dec). MS ESP : 427.17 (MH) POT/GB2005/002055

1H23FN63 1H NWVR f DMSO-d”) 58: 2.88 (s, 6H); 3.25-3.75

(m 3H); 3.96 (m IH); 429(dd IH); 4.86 (d, 2H);

@% %%%?‘fwhgﬁ%&t%z%t@ 8. 20 Z3521Z5758(2f‘9 (3?)
4553 s T AR BT e e, 50

(dd, %H% 459?{@%1) uﬂ(%d)/t dy24@@I(892}h)ylﬁmr@ﬁemarw,t9 (dd, 1H); 7.52-

i n-2- et’hanone (Internediate
7.67 %, 3HQO7ﬁ@;(s 1}9, ﬁtﬂSl(}n\AéE §|1§ & N4 8.6 GelHanol (20
m.) and cooled to -10Q0C. Dinethylamne (0.9 nL, 2Min
THF) was added dropw se, followed by addition of
triethyl amne (0.25 ni). After 30 mnutes nor e
Exagiiplee8:h¢aR) B+ 43 66-HBlimtet ke : ~ 134 '

, -1ooc to - 50C Sodium

was added in portions,

the reactlon mxture vvas Slf_.l rred anot her hour at -
50C and then acidyfied to DH<2 vv| h concentrated

hydrochl ori ¢ aci ¢ NFder reduced
pressure and the pH Was adj d \fiﬂh aqueous
pot assi um hydr oxi de solution (IM. Ch onma ography on a
C-1 8 colum edi Sep, Isco Inc,)) with 0-5
Dimethgtagring (2N én &{ﬁvﬁﬂéé o 92 2rmmgl OV as g ackssl W’é]&i'ﬂétermedlate 14 (100
OXI t el L t 0
@% rﬁggflﬁ tlgezs géediﬂ%&sg%r %fxglfi Bt@%ﬂfg eZ3 mg (21%)
ofth@@ﬁioddct@dé‘wd)loﬁﬂﬂsﬁeohd],'lmq) psd@uct was used Wlthout
further purification. (ESP) 245. 07/ 247.07 (M+H)
Msg gC&Qﬁaﬁ%r(m@ ) FoH VR, FVBOd ) d: 2.87-3.15 (m 3H);
: 4.70 (m IH); 7.20 (d, IH); 7.77 (dd,
1Hrln{7ﬁ1(lﬁv1§@ c(és bH); (s96I-'13)3 3(5)5@; 21!1)4)3 9EX&IMEB; ’429((ad lH) 4.85 (d,

)-3-(3-Fluoro-4-{6-[I|-hvdroxy-2 I&lsoropylamno) ¥I
2H)p;’ar1|8c{nn-lH9 VBﬁKé@,yHH}5-7(49 -7.67 (m 3H); 7.77 (s, 1H); 7.93'(m, 1H); 8.18 (s,
trlazol | -yl methyl)-1, 3-oxazoli di n-2-one

1) e @

1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one

7

F 0]
S 7\ D0

N= \)\/N %

4-[(5-Bromopyridin-2-yl)methylmorpholine (Intermediate 15, 185 mg, 0.72 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, 279 mg, 0.72 mmol), sodium carbonate (305
mg, 2.88 mmol) and tetrakis (triphenylphospine) palladium (0) (83 mg, 0.072 mmol) were
reacted as described for Example 1, but heating at 70°C for 5 hours. Chromatography on silica
gel with dichloromethane/ methanol (12:1) and precipitation from dichloromethane with

hexanes gave 172 mg (55%) of the product as a colourless solid, mp 175°C.



| - (5-Bronmopyridin-2-yl)-2-(isopropyl am no) et hanol, TFA
salt (Internediate 12) (241 ng, 0.65 mol),

w@ 2003116323 3-f | uoro-4- (4, 4,5, 5-tetranet hyl -1, 3, PEHGBE@002055
rol an-2-yl ) phenyl]- [(1H , 52
2,3-triazol-1-yl)nmethyl]oxazolidin-2-one (Internedi ate

s (gl o ol ﬁ”@%%. Ny phoapi ne). pal | adi um (0)
RS s 2 R oty R 0 P R gt e B 429 e

: i | tgy); ¢ U@ml%rh3H 7.77 (s, 1H); 7.93 (m,
1H)’d%'§§1l?&]dr2%fr%etsﬁl/a8n(\§? 1&2% r?g}’n }nqgg 1), fol ( 4 ( & (
1H);b§.p8 és;ilpl)s &t6ods, 181). t he hydr ochl ori de salt as descri bed

for Exanple 1 gave 193 ng of the hydrochloride salt of
5 Thetﬂnmdmmmwﬁﬁ%e9wssprepwrb¢basf®l@svssol id, np >170C
(deconposed). (ESPV 441.22 (WMH) for C22H25FN6O3
IntedrieditiR 18: MBOGB G IH); 3.37
m 2H); 3.96 (m IH; 4.30 (dd, IH); 4.86 (d, 2H);
5.11-5.22 (m 3H); 7.4§; IH); 7.53-7.75 (m 3H):

7.77 (s, IH; 8.13 (d,{IH, 8.20 (s, IH); 8.67 (brs,

IH; 8.75 (s, IH; 9.1 rs,/ . The internediate
for Exanple 3 was prepared fo\1 © Internediate
12: |- (5-Bronmopyridi n-2-yl)-2N&/sopr opyl am no) et hanol

2- Brono-1| - (5- bronopyri di n-2-yl ) et hanone hydr obr om de
5-Biohdd %?ﬁ&ﬁ'ﬁé’ '236a?ba?aehg@9(;x nWan% efal, TetRIh) L@t 1r@asd)ed3 38) (200 mg,

I SO am ne .7 mmol ) as described for
1. 08Imnnek) veithi mmephshnm Qﬂﬂanbgk ap nfyn@ihwas wagted With spgHm

Red C t h
o s BRhTAR 0 L R R A
Exaltn I @m%iﬁito of§ilida g6l witti h&agew iabetorhﬁ% BaR) 1he2)59itlihexanes/
261. for CLOH15Br N2O 1H N
ethyl a@dlataﬁhlhtowly(l ggqjatemythagolz(éo A Ingay e85 glg%%?’é)) ggeh(: mroduct asa

498 (dd, IH: 7.59 (d, IH); 8.04 (dd, IH); 8.64
OIOFEQSS Exampl e 4: (S - - -

mis B Psd 4T S/t @éﬁ’if% GBI i b bne o Y
15 Mﬁlﬁ&@ﬁe gfég[’(é,zq%)j Bé%fgﬂgfgé’ kil 3731 T8, 13948.00 (a4,

1H); 8.60 (d, 1H).

Example 10: (5R)-3-(3-Fluoro-4-{6-[( 1R)-1-hydroxyethyllpyridin-3-yl} phenyD)-5-(1H-

1.,2.3-triazol-1-ylmethyl)-1.3-oxazolidin-2-one

8
7\ o nN

I ID

(1R)-1-(5-Bromopyridin-2-yl)ethanol (Intermediate 16, 430 mg, 2.13 mmol), (SR)-3-[3-
ﬂuoro-4-(4,4,5,5—tetramethy1—1,3,2-dioxaborolan-2-y1)pheny1]- [(1H-1,2,3-triazol-1-
yl)methyl]oxazolidin-2-one (Intermediate 7, 826 mg, 2.13 mmol), sodium carbonate (677

20

mg, 6.4 mmol) and tetrakis (triphenylphospine) palladium (0) (246 mg, 0.213 mmol) were
25 reacted as described for Example 1, but heating at 70°C for 4 hours in 10 mL of solvent.
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fluoro-4-(4,4,5
, b-tetranet hyl -1, 3, 2-di oxabor ol an- 2-yl ) phenyl ] -
W@ goos5/11d022, 3-tri azol -1yl) nethyl] oxazol i di n- 2- BEIEGB2005/002055
(Internmediate 7) (575 ny, $348 nmmol ), sodi um carbonate
(471 ng, 4.44 mol) and tetralds (triphenyl phospi ne)
al.l adi,um I a
Corgsef i Slic e SufEighlogta IR bR (1237 hF o Stllzarion from
ethatéll Rex@h&dda0e qneniga(ries*/m tigenmbdiid ad ) calodrless solid, mp 190°C
crystallization from ethanol/ hexanes gave 388 ng of
MS pBgdmng(}ﬁﬁ%rclaﬁlgaNgm ourless solid, np 1750C. M5
ESP): 400.16 (MH) for CL9HI8FNSO4 1H NVR ( DMSO ds)
'H- W‘}&D}Eggm(@ 5H); %9%7311{7)%“3 93 t@%lﬁ) 9526 r(raid |1ﬂ£ 44762(%1 (1@11;, 4.85 (d,
2H);( ml8I(k) 1H%. 382 ((dan)H)7 387(d3911(1)n 7.6247; 667(n5§H7) 6477(@3 1H) 7.95 (m,

94 (m | 8.17 (s, | 8. 64
1H)’( ?18,(%1BT%§3 dﬁ;bﬂ)medl at é for H)Exanpl e gf vvasH)pr epar ed
The ?r?;er{moﬁldgi.p? (vﬂgf{g d‘%vgstz}gral%%red hs fotiomis 2™

Bm#gggﬁg : glmxed in 85% et hanol (5 m.) and
TXS)U'D'L,_T"br 3 hours It vvas cooled to room

tenperature apgh nos the sol y evapor at ed
under reduced pAes /Are\ LG vvas dl’fut
di chl or onet hangZand. wa er 5 m.) ,/ Th eo%'é phase
was extracted 3 tin¥5with dichi ororreN ane and the

conmbi ned organi c phases were dried over sodium
5-Bouldpatigine Dhearsaiatedt (Mawang eoalgTetrdhd emr@@oe@) 4335) (1. o g, 5.4

mim Gl e disevesbie ATk LRI 1 BG Mgthy bagoiipmybromide
(1448 té‘fiﬁgﬁe‘} T‘lliﬂ? PO )g% %@ Z‘]%IQ? gﬁ@ﬁg@g %ddéﬁ?ﬁjo}{ filse llg?a%m%g The

reactiom ﬁﬂiﬁlfea\t/ﬁjdlhﬂd wnhl etHyé acatdty, emShMWlth @mﬁdmmildqvhate buffer (pH
reduced pressure resi due was taken. u

7) ad e RET ARSI h{%ﬂ%ﬂa@%ﬁ%% S sttty cetate
2: 12%%51\;6019@'30? %%ﬁhéﬁgé&%lfcﬁoéﬁc@ alh Lodideds R, aqueous

ase was” extracted s wth dichl oronet hane. The
WL i ed over sodi um
—gﬁﬁate '?(%prrdt)atggrap y on S|I\fbca gel with
"H-.NMR (DMSO-dg) &: 1.33 (d, 3H); 4.68 (m, 1H); 5.45 (d, 1H); 7.48 (d, 1H); 8.01 (dd,
1H); 8.57 (d, 1H).

The racemic mixture of the two products was separated on a chiralpak AD column with 95%
hexanes, 5% ethanol/ methanol (1:1). The first isomer to elute from the column had an optical
rotation of [a]p*® = -42.2 (ethanol, c=1) and was assigned the S- configuration, yield: 400 mg;
the second isomer to elute showed of [0]p? = +38.3 (ethanol, c=1) and was assigned the R-

configuration, yield: 430 mg.
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hexanes/ acetone (2:1) gave 223 ng (41% of the
product as a colourless solid. Ms (ESP) : 218. 05/
WQ2@5056003vH+) for C7H8Br NO2 1H NVR ( DVBO- cU) drCBGBZ005/002055
(m IH; 3.65 (m IH; 4.55%(m IH; 4.71 (ddd, |IH);
5.50 (dd, IH); 7.45 (m IH); 801 (m IH); 8.59 (m
I H) . Exanpl e 5: .
pIC1B- (3R ]

0146 X yay > 2V )Y

| JJ-k+.2 3-1riazol -1-yl met hyl Vi

Xz 'Z’éOMyridi n- 2-yl) propan- 2- ol
(X, Vang et al, Tetrah. Lett. 4 & (2000), 4335) (500
mg, 2.31 nmol), 4o
(51 ?)-3-[3-fluoro+4-
rol an- 2-yl ) pheny .
2,3-triazol -1-yl)nmethyl]oxazolidin-2-one (Internedi ate

7 900 .. 2.32 )., di 7
(SIS BromepvEidhT S aDegeo GRERPEHEC bInagD fit { 28 riHp DGR3
15 9l3)5. t ' f -1-
B T i ST R Y
y)nethyd okiidin-Tone atagnedifte 7016763 ingc b9 gimal),tspdium carbonate (630

di chl oronet hane/ th | (17:1 nd Wi t
me, 3 CARODE 1N CRtery Bposise) palleBRE D5 hd D198 mol were
reacfldCRIdRE QIR P B antdM1 (B3 headking2R 7010 fori4tHouheinanasl gavestvent.
247 (279 of the product as a col ourless solid,

Chrara@o@aplvison Bitipa/ gglomitigdichiorpmethere/ artharoFNBdg amwwmﬁ?zaﬁon from
fOVBO- df i ) d:ol. 46 .3 - 4.9 0
ethapg) Beggs by 2870 (i)t e pippfct e Wpiculss il ipbIfa°c.
LH): 7 d A 62 (dd, 1H; 7.73 (d, IH;
@ﬁ%‘ (32),“-1?»‘6\4,5&9&%%1@#%‘ 38, (18 (s,l_?l—b; 8, 62 (s,H)

eth;>\a\ th%l’- , 3, 2-di oxabo
N/

| H . Exanpl e _6:
M%_@gﬁgdﬁ 87 A3 de3Bn 7 634 FFBn 120 (Fieke Y% TS (i 15D 485 @,

hyl 1ghn ) 189y : 7.52-7.66 (m, 3H); 7.77 (s, 1H); 7.95 (m,
2H), ?SUor ﬁﬁgﬂyﬁﬁ%@( f%’ﬂ”z(ddglﬁ?’. ;zsglz?qg/l’net)ﬁyl )-&. 3-)ox (
1H)aBal8 @) HR2-»6k(s51H2- Fl uor o- 4- [ (5i ?) - 2- ox0- 5- (|

-1,2,3-triazol -1 -yl nmethyl)-1I, 3-oxazol i di n-3-

yl ] phenyl } pyri di ne- 2- car bal dehyde (Internedi ate 14)

(100 ng, 0.272 mmol ) was stirred in dry THF (3 nL) and
Example® b NigRB- Aojer{[Béuhydrckyeiton) agiifio imeth 1} Bviddindy))-3-
was added at room.terrperatuel. After 15 rr'ies sodi um

1) aze Vo

5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-3-
yl]phenyl}pyridine-2-carbaldehyde (Intermediate 14, 200 mg, 0.55 mmol) was suspended in
dry THF (15 mL), diethanolamine (63 mg, 0.6 mmol) was added and the mixture was stirred
for 20 minutes. Sodium triacetoxyborohydride (233 mg, 1.1 mmol) was added and the
mixture was stirred at room temperature over night. The reaction was quenched with 1 M HCl
and the pH was adjusted to pH 8 with saturated sodium bicarbonate. It was extracted with
dichloromethane (20 mL x 3), dried over magnesium sulfate, concentrated and purified by
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added and it was stirred for 3 days. The sol vent was
renoved under reduced pressure, the residue

wa@ boosiratoesyr aphed on silica gel with acetonitriPEl/GRa1081002055
(10:1 to 5:1) and crystallis2ed from et hyl acetate/
hexanes to give 25 ng (2096 of the product as a

ﬂasl%%lgourl 522 S%H; %0 &) an§ IE’/S aléjénofh m%&&k%eéafdgcﬁﬂjgomethane

to glglmhezﬂ%ducﬁaﬁgc&oﬁﬁeisfﬂydﬁis&opl@scﬂﬁi @ddug)l H); 4.01 (m
4.29 (dd, IH): 4.45-4.55 (m 2H): 4.85 (d, 2H):

@ﬁ Q%zh'zMH‘?fé’é’c%ig ; 7 52- 7 67 (m 3H); 7.76

8.64 (s, IH). The

SRR 5 BV, o Eh0un e o 35 o

1H)Ht8@& QH)aiq)S {th; VHI)‘HUHY(HHB) 7.61 (t, 1H); 7.65 (m, 2H); 7.81 (s, 1H); 8.05
oxazolidin-3 i >pyri di_ne- 2- car bal deq)\éde

(d, 151)BB 3k )8 ﬁé(@iéﬁf(@apa@ﬁ@%mmnws ngt obgervedht ¢ g,

Lett. 4 1 (2000), 4335) (450 ng, 2.42 mmol),

(51?)-3-[3-fluoro-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabo

rol an-2-yl) phenyl ]- [(1HI

: ADH-H2 i b iy ]3-4
7) (939 ny, . 2. 42 I sQdi ym car bonat e (769 ng, 7. 26
Yllphepylipyai “r%?mmpﬂé%iéﬂ@?ﬂw pal I adi um (0)

(280 ng, 0.24 nol) were reagt ed as cszlescrl bed for
ol ventij\and 10 hours

heat i ng at 700C ro R Aiy—Qn sitga geENw th
hexanes/ ace : N60% of) It
product as cobourl esHl [ ). M5

(ESP) : 368.854 MH+) for CL8HI4FNSO8 1H NMVR ( DVBO- AQ
d: 3.97 (dd, IH); 4.30 (dd, IH); 4.86 (d, 2H); 5.19

(5R)%§07{§ r’(Ihoro74 ﬁ(}%ﬂszxy%r?hyl)@lﬁ&m(ﬁgﬂ%ﬁéﬂbl} 318 lgﬂ%tnézldlal—ylmethyl)

1,3- bkﬁz‘,ohém@ﬂ:o(ls(lntdﬂ)nedlale a3) (29, mg,l-@054angw@| a@dmorphohne -4-carbonyl

chlogﬁlp r%f ﬁ%t%ga;(j: 1|%8 )&v%é d@ml}/) r OX %1%{(:3 w}lg sealed microwave

reaction vessat ddd RaRk 2k 150°0ebhys i‘ﬂlmﬁeﬁh&h@ Birdihinidraw&e reactor. Solvent

was removed under reduced pressure and the residue was purified by reverse phase
chromatography (HPLC, C-18) with 5-75% acetonitrile in water (containing 0.1% TFA) to
give the title compound (18 mg), mp 131-133°C.

MS (ESP): 483.19 (MH") for C23H3FNgOs
'H-NMR 300 MHz (DMSO-ds) &: 3.45 (m, 4H); 3.62 (m, 4H); 3.95 (m, 1H); 4.32 (dd, 1H);

4.86 (d, 2H); 5.18 (m, 1H); 5.19 (s, 2H); 7.35~7.70 (m, 4H); 7.77 (s, 1H); 8.01 (d, 1H ); 8.18
(s, 1H); 8.72 (s, 1H).

Intermediate 18: (5R)-3-{3-Fluoro-4-[6-(hydroxymethyl)pyridin-3-yllphenyl}-5-(1H-1,2.3-

triazol-1-ylmethyl)-1,3-oxazolidin-2-one

F )

7 N\ o N
<N_> z > AN
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2- (Met hyl am no) et hanol (20.5 ng, 0.272 nmmol) was

reacted with Internediate 14 (100 ngy, 0.272 mmol)
waigiosgidope sanme procedure as described for Exapgi/eBgo0s002055

give 58 ng (50% of the pré6uct as a colourless solid,

np 1370C. M5 (ESPV. 427.14 (M#) for C2 1H23FN6C3

5- B@@%R@ D%’Eiﬁ Lifhino? %%Vgﬁ_% a?)g%épgge@ i4|1|)5(2666)2%3ﬂ)(5ia (200 me, 1.06

mmdli‘%SR)‘B ‘ﬂ'ﬁ-ﬂ(ldlg)é4-](m;5 54-te815n‘(e€11y1—21'3)2 dﬁ)xilﬁbr()hm- —jrl))pheﬁy[}g[(lH—l 2,3-

tr1azp]—|) Jyl)glzl)ﬂgflkzgazqhﬁ}nagmg Z}I)(tgrmqq.lﬂ\te Hi}rﬁ? 146 17@15108 or;rillum

ol R TR a0

mmdl) %&@Me&mlﬁyﬁeﬂmnﬂer E2vhple 1 Thi hedkirig3G 7|01°_C f@r. thcﬁlrs
was reacted wi.th Interrr

Chrqmq;pgrap,lgf %S1{1ﬁq}g<§m (Bp]gjlg ed) Zmag)geg)]]((igg) ggc} prec1p1tat10n from

hot %@étﬁ%ﬁ(lrl ﬁvelgasﬁegco?é Oé%vg 39 f'g'lé)(cé‘?’%/s? fhet gﬂ@dl%g géj% g&loﬁﬁes)@ sohd mp

177°C20H2 1FN6Q2 1H NI\/R (DVBO-df i) d 2.21 (s, 6H); 3. 55
(s, 2H); 3.95 (dd, IH; 4.29 (dd, IH); 4.85 (d, 2H);
MS EESES: G004 KMH'Y f@CRHEFNs®) ; 7.49-7.67 (m 3H); 7.77
(s, IH; 7.93 (m IH; 8.18 (s, IH); 8.64 (s, IH.
H-NMRDMSO-d 8: 395 (dd, 1H); 4.29 (dd, 1H); 460 (d, 2H); 4.86 (d 2H) 5.18 (m,
-3-{3-Fl uoro-4-f6-(nmorpholin-4-yl e Ihy g ? é
1H);pﬁé|8>(t,}1}ﬁ, (7139e(m 1H); 7.52-7.66 (m, 3H)y 777( 1 5) 7.9 H); 8.18 (s,
ri@agol -1 -yl methyl VI, 3-oxazol i di n-2-one
1H)’48%(1é rmpyrl di n- 2-yl) nmet hyl ] nor phol i ne

(Internmediate 15, 185 ngy, 0.72 nmol), (5i7?)-3-
[3f|uoro4(4455tetranethy|
ab

-

2 -t LI
‘.AV (" ﬂ - k‘\A ; AI
12Q-tﬁgzag%ﬁnetﬁﬂzﬂ,%ﬁ&bh@m@-sné 305 ng, 2.88 mwl) and
==Yerrakrs (tripnenyl phospi ne) palladium (0) (83 ny,

0.072 mml ) were reacted astescrl beed for Exanple 1,

M S, ormt ogr aphy on
silica gel wt hl ol ’f 1) and
preci pitation ' 'N 3 ne \>

5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2,3-triazol- 1-ylmethyl)-1,3-oxazolidin-3-
yllphenyl}pyridine-2-carbaldehyde (Intermediate 14, 3.2 g, 8.72 mmol) was dissolved in
acetone (30 mL), potassium carbonate (4.45 g, 32.2 mmol) was added and the mixture was
refluxed for 30 minutes. Solvent was removed under reduced pressure and the residue was
dissolved in dichloromethane and washed with water. Chromatography on silica gel with 5%

methanol in dichloromethane gave the product as a colourless solid (3.25 g), mp 130-135°C.

MS QESP!Z 426.23 (MH'I—) for C21H20FN5O4

'H-NMR_(DMSO-dg) &: 2.17 (s, 3H); 2.77 (dd, 1H); 2.93 (dd, 1H); 3.97 (m, 1H); 4.30 (dd,
1H); 4.86 (d, 2H ); 5.09 (m, 1H); 5.18 (m, 1H); 5.69 (d, 1H); 7.40 (d, 1H); 7.61 (m, 3H); 7.78
(s, 1H); 7.98 (d, 1H ); 8.20 (s, 1H); 8.65 (s, 1H).
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hexanes gave 172 ng (55% of the product as a
colourless solid, np 1750C. M5 (ESPV 439.04 (MH) for
w@2Rs28ENEOC3 1H NVR (DMSO-dfi) d: 2.43 (t, 4H) PCBGB2005/002055
(t 4H); 3.62 (s, 2H); 3. 957(dd, IH); 4.29 (dd, IH);
4.86 (d, 2H) 518(mIH) .39(mIH) 752766
; ).

1.2 @fml-qswmtmi—i evns;azélmlﬁmm ate 15:
4-T(5-Bronopyri di n-2-yl ) net hyl 1nor phol i ne
5- Br onopyri di ne- 2- car baI dehyde (XO Wang et al, Tetrabh.

Lett. 4 1 (20089, 200 )o g Wit h
mor phol i ne (0.0 \1 Wi th
sodiumtriacet oxyborohy I de 19 , ™ nmol ) usi ng

the sane procedure as described under Exanple 6.

(5R)Cfar{wmcﬁgr4 bt -1g/ardiiy-3-oRolgRY ) pyiridin-Bex phesyl }-Se@FBhE,3-triazol-1-
(3 and then w th hexanes/ et hyl acet at
ylm@hﬂw,%@wah@p-mq@r@mmg &4.1500 %vlel O%W%W%ewd in dry

cthahdg1 Q'fr‘i?ﬂ“ %M@%@m%%{}@@ﬁ@%? ffilsa %@@%&6 4ded @g and the

resuﬁm'éamg(tué% iy sloﬁflﬁﬁfaﬁﬁed ’Q)H))omSeﬁﬁer@mre d‘hﬁ; night Alhe(wdaiction was

quel(agpgi/y.ltpg_l\ﬁ:&-{%,(% {h@_pﬁx z}t&) 8* sq&&%{ as e\%oratecp under reduced pressure
and %Qéerégl%{éél ‘géz{%#)ﬂ-}ﬁédso VI@Qﬁ'F?HﬁhS@ c@ﬂg}?lgéoo%r?%lly n(C %80) r‘go give the title
compbirid) asl a ¢obeuBlessradidr(l 8e)y| ) et hanol (I nternedi ate 16,

4};0 ny, 82.911?&?5703 , (517?)- E I[ 3|—
MS FOR28:1 for CgH ohyl -1, 3, 2-di bor ol an- 2-yl
—%hé&ﬁlyl] [E(I - | 23ﬁt?2{@g§olylyl) ' oxaporolan-2-yl)
1 3 d
ARUSSRA e gh; oy ATGSTTDA 0 eu] 27009, 21

1H)$ €70 &i BH()I‘* Bp s34 phosd (mebH)@eiMlOa(m, d){ 091 (4B}, 70 (s, 1H);

1o BT 5o 58 T ol

sol vent. Chromat ography on silica gel with
di chl oronet hane/ nmethanol (12:1) and crystallization

from et hanol/ hexanes gave 421 ny (529 of the product
ample 1600583 @< Wl(hyghoxy)methyl|pyridin-3-yl}-3-fluorophen

( 1H—1.2.3-triazol—1-vlmethvl)-1,3-0xaz011d1n-2-0ne

F o
ool
HO N N
(5-Bromopyridin-2-yl)(cyclopropyl)methanol (Intermediate 19, 300 mg, 1.31 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, 510 mg, 1.31 mmol), potassium carbonate (543
mg, 3.93 mmol) and PS-PPh;-Pd (Argonaut Technologies Inc.) (0.13mmol, 0.1 1mmol/g)
were mixed in ethylenglycol/ ethanol/ water (2:2:1, 10 mL) and heated at 75 °C over night. It
was cooled to room temperature, filtered through celite and the filtrate was extracted with
ethyl acetate and water (10 mL + 5 mL). The organic layer was dried over magnesium sulfate,
concentrated and purified by flash chromatography on silica gel with 5% methanol in
dichloromethane to give the product as a colourless solid (70 mg), mp 160-163°C.
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15

M5 (ESP) : 384.16 (M+) for CL9HI8FNSO3 1H NWVR
fDMSO-dfi) d: 1.39 (d, 3H); 3.95 (dd, IH); 4.29 (dd,
WO B)05/14602Z6 (m IH); 4.85 (d, 2H); 5.18 (m | H)PCBEGB2005/002055
(d IH) 7.38 (dd, IH); 7.52-7.66 (m 3H); 7.77 (s,
795(mIH) 8.18 (s, IH); 8.63 (s, IH. The

_(Ilﬁ‘ﬁg gﬁ(g k i%) ?%gq;fggﬁ (%O was prepared as follows:
R PSS deh r'%,hg%g) el 28 Dok i), 498 (m, 1H ); 424 (m,

RABDMS G
1H)’E% zﬁ QEDRYS; (Sdios"@sl %}@gg ?;? (?’ elf}lc/?d? 36§m Yﬁw @6 (Iﬁl sH)Tgtmab, 11); 7.93

(d, 18 s 8doVed H)n8 @b \s, THE. (25 ) and cool ed to Q)C
Met hyl magnesi um brom de (1.4Min toluene/ THF (3:1),
IntefmbBdiate 196 .(3-Brofvpyridas-2adyegtlepropyhnmehanlier stirring.
The reaction mxture was diluted with ethyl acetate,
washed wi th potassi um phosphate buffer (pH 7) and
dri ed over sodi um sul fatle. Chronmat ography on silica
gel with hexanes/ ethyl &§cetAte \2:1) gave 1.013 g
(93% of the racem c proguct\as | ourless oil. M5
TESP): 202. 02/ 204.02 H®@+H) C7H8Br NO H- NMR
(DMSO-AO d: 1.33 (d, 3H); 4.68 (m IH); 5.45 (d, IH;
-Ber% yﬁ&kneizbaarbﬁde@@dé 0, Whtt, et 8, BotrahdLetk.H1., 200€) (a0 &g, 2.5 mmol)

ure of he two pr oducts was separ at ed on a

was dtssmlaMb@IdePEomﬂmOWdtth -8896 nexelprrepy lsmzaesiyn Grymide (5 mmol,

0.5 @gﬁﬂ%ﬂ‘%lﬁ%ﬁ b égdo%rtog%lﬁég ({th{al x \ths Lf)%&e? %Rx?aﬁ}gttg‘[?oom

tempETAthre @r Wight. T8 rgiteion Wae qfaenchemfwtg rfatyi dmjps gf i IeMEClY @Btracted
t he second i soner to el ut L(ﬁ(}:] P
WIth:nglacQtéﬁGr&aﬁérle ewx)m%&vaswss §ﬁf§>&nett% phy on silica gel with

1 d directly f
s P4 3 RSP b sy ity o
the iexBstbp (ithoutlfuRh& gurifeaidn.| - yl met hvD- |
, 3-ocazol i di n-2-one

MS (ESP): 230.05 (MH") for CoH;oBrNO

Example 17: (5R)-3-(3-Fluoro-4-{ 6-[(mgthvlsulﬁnvl)methvl]pvridin-3-vl}phenvl)-5-( 1H-
1.2.3-triazol-1-ylmethyl)-1.3-o0xazolidin-2-one

F

o)
Q — >\\o N=N

N /
/S }\l/ \)\/N/

AT\ (L

(5R)-3-(3-Fluoro-4-{6-[(methylthio)methyl]pyridin-3-yl} phenyl)-5-(1H-1,2,3-triazol-1-
ylmethyl)-1,3-oxazolidin-2-one (Example 19, 140 mg, 0.35 mmol) was dissolved in dry
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(15)-1-(5-Bronmopyridi n-2-yl)ethanol (Internediate 17)
(400 ng, 1.98 mml), (5R)-3-[3-
w0 bavsnosods (4, 4,5, 5-tetramet hyl -1, 3, 2- di oxabor oPENGB2005)002055
phenyl]- [(IHI,2,3-triazol3lyl)
nmet hyl ] oxazol i di n-2-one (Internediate 7) (769 ng, 1.98

. I sodi te (6 9 :

cer keSO L RO AREp R T Dafheflic B 025 mmoD was

adddd HAGh AR throVpasethEre stk eritht aGorel €ssperitatt fooB hbmanmAledhs sodium
but heatin g at 700C for 4 hours in 10 mL_of .solv

bisuhjw 6t darlapyap agdedand the mysturevanstiredHPn 26 riRtHes ihte organic phase
was HN ecf]wlth g%aﬁgg@go%fé%ﬂ{ #1'0%%5111299 soILGOREh Bﬁf‘? b} and brine and

nes gave u ct as
drie€ oV @uhd@ssiuatdul fte. ChrohBidézra IN‘S' c(rEﬁH@a g@8vithl 8. 5(’/&/hte)hah0]r1n

CI9HI8FN5O3 1H- NMR ( DI\/ISO dg 1l 0&3
dichqrgmethppe e@teﬂg‘imle $_|f1rst zps 71@0 oru]r e§s|_§) 1 46gg9g( mp %228 O,
fouct%e]df‘%fﬁangm%y? Q%P]&)ﬂﬂe fia Zzz?«%g flogh! ;%020;5 5|2H)7 66
4—592&—1'—{&-? M@ﬁ:ﬁ Nél% ef% f%{éﬁNﬁa et hvUpyri di n- 3-y

| V3-

"HYMRDMSO04a) B: 3621(3.35D; 392 my PH3 Ack2 § my it gt O 2805 481 4
2H)a§‘f§'(1{3f I‘Faié Y. ”/"’qm%ﬂ‘:*( W(m@r) [1.65 23,1131 p>80r95(s(1H)~ 18.75 (s, 1H).

, 3-oxazol’i di n-3-

st e e 1
M&M&@& ?&Sga%r S99 G P 5P FHTEN 2 s 481 @

2H)! ﬁ'l@&ﬁt Pﬁ Qiy 1064 @R 3E97.71 (4 1MPR D1 @S Fsideh @NH); 8.75

&t u rred at room tenpérature over
(s, ]1H)ght The reacti on was quenched with 1M HCO and the
pH was adjusted to pH 8 w th saturat ed sodi um
Exahsla1DorR)3-(3-Fluone-4ef6t fmetindthié )ntethy ity ridio e §-(1H-
m x 3) dr| ed over rrane3| um sulfate concentr at ed
2 2t gethyl RAZC eB&r aphy with 15% nret hanol
and 1% anmmoni um hydrOX| de i_n dichl oronet hane to give
the product as a col our | es§ hydros opic solid (64 ng).
(DMSO- d

(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1 ,2,3-tﬁa201— 1-ylmethyl)-1,3-oxazolidin-3-

yl]phenyl} pyridin-2-yl)methyl imidothiocarbamate (Intermediate 20) (450 mg, 0.89 mmol)
and iodomethane (251mg, 1.77mmol) were added to a mixture of sodium hydroxide (15%
aqueous, 15 mL) and dichloromethane (30 mL). Tetrabutylammonium bromide (catalytic
amount) was added and the mixture was stirred vigorously for 4 hours. The aqueous layer was
extracted with dichloromethane (2 x 10 mL) and the combined organic layers were washed
with 1M HCI and brine, dried over magnesium sulfate and concentrated under reduced
pressure. Chromatography on silica gel with 2.5% methanol in dichloromethane gave the

product as a colourless solid (140 mg).

MS (ESP): 400.13 (MH") for C19H;sFNs0,S
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IH; 4.86 (d, 2H); 5.18 (m IH); 7.42 (d, IH; 7.61

(t, IH; 7.65 (m 2H); 7.81 (s, IH; 8.05 (d, IH;
w@23/1{®23 1 H); 8.75 (s, IH). (The two OH pr ot oPCT/GBR@5/002055

not observed). Exanple 13: 60

(5-{2-Fluoro-4-r(5J?V2-oxo0-5-(1g-1.2,3-triazol-1-yl met

MS c%ﬁ%ésxéﬁgﬂ bPReoM) Y (Sl 2 YOTBE D y; 4.82 (d, 2m);

5.18((51, ?H%,%.ﬁﬁ(a:hmf¢4§(1{16nf{jw70§8qa<rvrm)hvb@ pyar 1 7= B ) 1187991 (d,
nyl}-5-(l 2/3-triazol -1 - )

1H ) 320d%d4D 8.0 15s, AHDne (I ntermedl ate 18) (20 ng, 0.054
nmol ) and nor phol i ne- 4- car bonyl chloride (24.3 ny,
IntePméOidter2m (5-{BeFlaori-4 ox SV HFH2 ) 1)-1.3-

seal ed m crowave .reactjon vqsse nd eat ed at 18Q0C
OXamlma'Vﬂm&mmwl r. Sol vent

was renoved under,  reduced pressure and the residue was
purified by reve '§e phase ch=romato aphy (HPLC, G 18)
with 5-75% acg rile e Bal n 0. 1% TFA)
to give the title compQ @ }3300 VS
(ESPV 483.19 (M) for NGZBH2IFNECE 0
(DMSO-d d: 3.45 (m 4H); 3.62 (m 4H); 3.95 (m I1H);

(SRﬁ?_b%g [§ Qﬁrodlbﬁmth ) dlﬁLs gjﬂ)s»ﬂ&raiﬁleégm 58(r1)c1){1 13, ﬂ-&le(zﬁl,-l-ylmethyl)
1,3 8xa12811a113-2 bﬂt@ (In&rﬁ@d(zgtgz 21)—{)483 Mg, érhzgqfngt)@ngﬂghlo(lrea (83 mg, 1.17
mm?lswggblimxef 19 F{Iﬂ@gr o ¥gﬁt, ha\rllcrl)p gfﬁﬁx%'d I’tlorsz glﬂgurgnl\f L\{7a§ cgoleh to room

tem%e\)a%u{f@( ﬁ&@llekiddlﬁxté)d Q/Etﬁ@ﬁreB(ﬂ) MRY bndlihe résuitingnmtipinat wakXcollected by
ng ét al, Tetrah. Lett. 4 1 (2000), 4335) (200 ng,
filtratiopgo igins| t)le product as colourless hydroscopic sofid (450 mg).
(5R)-3-[3-fluoro-4-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor
MS ¢ESRY): 2281 1S ivER)Ifpe C{9I‘1]18F-N702$ 3-
triazol-1-yl)nmethyl]oxazolidin-2-one (Internediate 7,
H-MUR (MSD-88 5305 Xm, $HYti428 Gidr binped.65 (420087 (Id,%l) 5.18 (m,

[) d k h I I | adi
1H)ﬁ?iz<dx§'ﬁ>&%ts%3ré$§n§ts%aéfﬁ%@aﬁieogy 18813 80t THyed 75 s, 18D

ating at 700C for 4 hours.
90@%%%‘5’0% Etilﬂ%g ﬁ_ﬁ silica gel with dichloromethane/
( 9 '

\CC%WN

(5R)-3-{3-Fluoro-4-[6-(hydroxymethyl)pyridin-3-yl]phenyl}-5-(1H-1,2,3-triazol-1-ylmethyl)-
1,3-oxazolidin-2-one (Intermediate 18) (1.8 g, 4.88 mmol) and carbontetrabromide (1.94 g,
5.85 mmol) were mixed in dry dichloromethane (80 mL) and cooled to —5 °C. PS-PPhs
(Argonaut Technologies Inc.) (7.32 mmol, 1.41mmol/g) was added, the mixture was stirred at
4°C for 10 minutes and then warmed to room temperature over night. It was filtered and the
filtrate was concentrated and the residue purified by chromatography on silica gel with ethyl

acetate to give the product as a colourless solid (484 mg).

MS (ESP): 433.99 (MH") for C;sHisBrFNsO,
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1770C. M5 (ESP ): 370.04 (MH) for C18H 6FNsSO8 1H NMVR
(DMSO-dfi) d: 3.95 (dd, IH); 4.29 (dd, IH; 4.60 (d,
WQ@R)05/146086 (d, 2H); 5.18 (m IH); 5.48 (t, | H) PCTGB2005/002055
(n1 IFD 7.52-7.66 (m 3H)617.77 (s, IH; 7. 96 (n1
8.18 (s, IH; 864(3 I H). Exanple 14:

Jﬁ@@@&dﬁf@“ﬁ%ﬁéf& o9 TP a0t ) Y LB A

1H); d7' A{U( 6; 7541@1 Fl'H)OV gsftdl 1(}5), ?)682(11[9&13?58 0d, 1H); 8.20 (s, 1H); 8.71 (s,
I azo 3-oxazol i di n- 3-
lH)yI]phenyI}pyrldlne 2 carbaldehyde (I'ntermedi ate 14,
3.2 g, 8.72 mmol) was dissolved in acetone (30 ni),
potaSS|un1carbonate (4. 45 g, 32 2 nnDI) was added and

yI} ﬁhﬁ&ﬂgpe”vl')-% @Yﬁﬂh,@' %hﬂﬁm@i_ﬂé %Shﬁ(ﬂzﬂﬁdlﬁ -MeReEr -
CHT oMUt 0gr apny §TTica ge & met hanol 1 n

dlchloronethane gave the product as a colourless SO|Id
(3.25 g), np 130-1350C. MS (ESP): 426.23 (M#) for

1H20FNSO4 2. 17 ( 3H); dd, | ; 2 93 (dd, |

3.97 (m | H; %5’ @ (09(:?
IH); 5.18 (nN 5. 7. | 761
(m 3H); 7.7 H) ; : IH)

8.65 (s, IH.
V3-{4-f6-(I, 3- hvdroxybutvnpyr| di n-3-vl|-3-fl uorophen

vU5-(LfIl,
(5R)z3-6- ﬁéﬁ[@z%Dlmetth&fﬂwéazpl bybrestdilmaidin-3-y é-fuprophenyl)-5-(1H-
1,2, 3 H—?azgﬁ —%ﬂ%ﬁ?f) 44 Q)éé PP?%I% Pﬁ%’ Uﬁt&ﬁﬂe‘ﬂ%ﬁ! h) Pyd0 i 10.3t #dol) was
dissblved ﬁlXIaZlCdu()thélB= ﬁethaml((&nﬂr‘y‘p#xﬁh dlfght 5@fming, Tb.the cleandojution while
was suspended in dry_ e nal (1 , . .
still sgEm oS GR e i berphydr &9 ré%%%éf he Jpixtpre pragpfired at
o B8 A L AR
acethtM(IﬁnI.L 40 frdvy. dihe pedledtor@(; lagers went washed axitipssturated sodlum
chlonge ?{O mi ‘& e o%rel%ggr{e%mm sulfate then concentrated to a volume of 2-3 mL
yielding a suspension. The suspension was diluted with ether (15 mL), sonnicated and

allowed to stand for 15 minutes. The solids were collected, rinsed with ether and dried in

vacuo at 50 °C to give the title compound as a white powder (39 mg), mp 195-200 °C.

MS (ESP): 478.21 (MH") for C,4H24FN;03

'"H-NMR (DMSO-d¢) &: 2.16 (s, 3H); 2.33 (s, 3H); 4.00 (m, 2H); 4.29 (m, 2H); 4.85 (m,
1H); 4.86 (d, 2H); 5.18 (m, 1H); 6.00 (d, 1H); 6.67 (s, 1H); 7.40 (dd, 1H); 7.57 (dd, 1H);
7.64 (m, 2H); 7.77 (s, 1H); 8.02 (d, 1H); 8.18 (s, 1H); 8.73 (s, 1H).

Intermediate 22: (5R)-3-(4-56-[(2.5-Dimethyl-1H-imidazol-1-yl)acetyllpyridin-3-yl}-3-

Imethvl)-1.3-0xazolidin-2-one
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and the residue was purified by reverse phase
chromat ography (C 18) to give the title conpound as a
w@olosardoess solid (151 ng). MS (ESP) : 428.19 POHEB2G061002055
C2 1H22FN504 IHNWR fPMSO- @2 d: 1.12 (m 3H); 3.40 (m
3.79 (m 2H); 3.95 (m IH); 4.21 (dd, IH; 4.70

1 (5%Tom#dlg%3§};§@3 %LE'le)d}yl 51}11@1 8@9 ol et eqY%n%Q% (Imeﬂ(#@dmte 23, 985

mg, 3 Bl mrﬁol§ 5{&};3|[Bl‘fﬂuorﬂ€(¥t]4L£5 Adran{eBhiyl-1,3,2-dioxaborolan-2 -yl)phenyl]-
[(1H|-h5,53c;pﬁ@ﬂy]4 o ez 2R &EEer}}i.ed%}’tQ' di 363 Y5k il

sodnéxjgf rbéﬁ%tg%f%?g&g %k ?‘rﬁ@@%}%&g’?&%é(%é@lﬂ%sﬁm@) pAR8ium (0) (387

mg, () Bﬁtnﬁhﬁl) chictd adifd 1iRO ﬂesafgbedluﬁibr Exmmple 1, bixysigg 15 mL of solvent and
bor o

heatyxg)afg,ﬁ% ngr]‘ |%']nr46 ?(?qrs Ehr%n%g%g&? ny qlg}q:a) ge’l w1t?1 & 562 e Anethanol
(10:1% EPX 1, Jeonsedd B}ﬂérlr’?stgl‘l&ﬂ?on(ﬂr%%fﬂﬁﬁgl §5€e 558 Iﬁé Q4 IT%) of pﬁ)ﬂuct as

pot assi“uni car bonate (54
coloﬁl$e£ﬁihe(ﬂe9mr(lélr2gblﬁa°lﬁ Technol ogi es Inc ) (O DmmL
Ollmol/g) were mxed in ethylenglycol/ ethanol/
MS (ESR) 408.18 (WMH ) forr)Hah-Oeat ed at 75 OC over night.
It was cooled to roomtenperature, filtered through
'H- R (DBVIBO ) Be 2f0iLl (B r3EH)e 2E5(seXHY; afc;t)?é(lddgvilﬂh ét3ﬂy(ﬂd 1H); 4.86 (d,
acetate and water

P8 d0di, 40 68 (rRBNed sl ol (A RESndPa ey THG 775 aa, 1m0
7. 77&5’[]:1@1’1?1@%1 gh?hF 1P § Ci ;‘ﬁgfﬂgbéll-@g ngr?le('b%?ogzlct WlatshaS%

col ourless solid (70 rrg) np 160-1630C. M5 (ESPV 410. 14
(DVSO- d

(M+) for C2 1H20FNSQO3
Inteymedia 2 0 1/ “lllpl rdig

(mll—|),481(m 2H ) : 5@8( ;532(d II—I). |
7.35 (m IH): 7.60 (m H)M&,BHH) 7.93 (d, IH
): 8.19 (s, IH): 8.65Tsy . N=af ernedi ate 19:

(5-Bronopyridi n-2-yl) cl opr opyl ) met hano
5- Bronopyri di ne- 2- car ba Idehyde (X wang et al, Tetrah.
Lett. 4 1 , 2000) (470 was di ssol ved in

1- [Ze{ﬁyBr'ﬁHE)pandlneZ}UDé’dOXQ@ }g!t;ﬂ Ko dlmytbb’bért@b%l%’gwé%%%mm bromide

(Intermggllage é4? 4%0 g, 7.7 mmol) was dissolved in dichloromethane (100 mL) and
trifluoroacetic acid (15 mL) was added. The mixture was heated at gentle reflux for 1.5

hours. It was diluted with dichloromethane (200 mL), washed with potassium phosphate
buffer (pH 7, 1M, ~600 mL), the aqueous phase was extracted three times with
dichloromethane (3x 100 mL) and the combined organic phases were dried over sodium
sulfate. Chromatography on silica gel with dichloromethane/ methanol (20:1) gave 1.938 g
(77%) of the product as an off-white solid.

MS (ESP): 294/ 296 (MH") for C;2H1,BiN;0
'"H-NMR (DMSO-d¢) &: 1.98 (s, 3H); 2.12 (s, 3H); 5.57 (s, 2H); 6.49 (s, 1H); 7.93 (m,
1H); 8.35 (m, 1H); 8.98 (m, 1H).
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0.5 Min THF) was added drop wi se and the m xture was
allowed to warmto roomtenperature over night. The

WO e@stiion was quenched with a few drops of 1M PI/GB2005/002055
extracted wth ethyl acetatég and dried over nagnesium
sul fate. Chromatography on silica gel with

IntefthGHb R AT, AN AN S 3 BLAMGRoAR, RooRh i A il 17

) —WiT CIT wWas uSed dr 1 ectll or tne next ste

imid¥¥d1 30 Brofdideer purification. MS (ESP) : 230.05 (M)
for COHIOBr NO Exanple 17: (5

V3- (3~Fl uoro-4-{6-r 3ul fi nvnnmet hyl | pyri di n-3-vUp
henyl V5- (1 fl1,
,§;<ox ol #d\y- g- one and

2,3-triazol -1 -yl metgyn)

Exanple 18: S -fl uorg —

-rtoet hyl sul f onvnne @) %&gﬁﬁ n- S- \')Inphenyl VS- dJyl,

2.3-triazol-l-ylneth -1, 3y oxazol i di n- 2- one

(5i ?)-3-(3-Fluoro-4-{6-[gret hyl t hi o) met hyl ] pyri di n-3-y

'} rhenyl)-5-(I -1,2,3-triazol-lylnmethyl)-
A mixtde 0% 2Acdihdityd-2-teingd- 1FEknidptae (Dterid@liatg 2504.5%, idd|mumol), 2-

was di ssolved in drydi chl groneth 10 : ol ed
bronubmsmormznm-;%m%ﬁ@ﬁ%@w%e @_f“a&(‘b‘?@e%1 & feumoD) (the
free ?Qs%%s%& elta{%? FOnf A AR orh iR Ra R bY ifeBEn@4 sispeiBion of Intermediate

enperature tor 3 hours. Aqueous Sodiumbisulfite (2M

9 in Bthyl Jcetates witt pethssima phiosphatoduffes (PRg, éM)_;W@sdjlirfgothe prganic phase
i o BIEED A0 AR 30 5935 o

weréoﬁé'a%l iﬁrlEit-Qfo:x%!:_ (Esg SELYRISEC] B30 uhihales. ThifeaORIO@ixampbyvas

on silica gel w 2.5% et hanol in dichl oronet hane
allowé¢ditoapoEsoanopigerngerpiure the precigitaisvascoleged by filfratign apg, washed

wiol By (32805 1 525 B YRG0 AR5 w150

°C (dék;@ 11 (MH ) for C19HI8FNs(3S 1H NVR (DMSO-d ) d: 2.62
., 3H): 3.92 IH: 4.12 IH):; 4.34 2H) ;
MS SR P35 95105743 OGH{Hor ChFmSl. 77 (m ary 7. 71 (s,
i R . Bnl g . 7l : -
Rl P00 ' B o 2 S (8 24 R 3 127 18

(m, 6H); 7.44-7.65 (m, 9H); 7.98 (m, 1H); 8.36 (m, 1H); 8.98 (m, 1H).

Intermediate 25: 2.4-Dimethyl-1-trityl-1H-imidazole

>
O
§

)

N

A solution of trityl chloride (15 g, 55 mmol) in dichloromethane (50 mL) was added drop
wise over 45 minutes to a solution of 2,4-dimethyl imidazole (5 g, 52 mmol) in a mixture of
dichloromethane (100 mL) and triethylamine (11.3 mL, 81 mmol) at room temperature. The
mixture was stirred over night, then quenched with methanol (4 mL) and stirred for additional
30 minutes. The solvent was evaporated, the residue taken up in toluene (600 mL), washed
with potassium phosphate buffer (pH 7, 1M, 2x 200 mL) and with water (200 mL). The

organic phase was diluted with dichloromethane (200 mL), dried over sodium sulfate, and
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1H- NWR (DMSO-dfi) d: 3.02 (s, 3H); 3.92 (m IH),; 4.28

( dd, IH); 4.72 (s, 2H); 4.81 (d, 2H); 5.18 (m I|H);
wo288/1{@231H); 7.65 (m 3H); 7.71 (s, IH,; 8.0BCT/dB20051002055

); 8.19 (s, IH); 8.75 (s, I6H). Exanmple 19; (S - -

- Fl uoro -ffrret hyI t hi o*nmet hvnpyri dm S-vnphenvn- S-dgl ,

conc(egfgr?tfd 'gpé d'rrg uf\éfl Pgesg%{' %o 11(5)0 %—Pelxblgésrhgo 11§ were added and the

prem*ﬁai’eﬁ&vds{ doﬂé@tbc(lj by Yil ngfo)h)é]n)l aﬁasEecbWﬁH abxtaties (2350 mL) to give 14.76 g
phen pyridin-2-yl)nmethyl im dothiocarbamate
(84 d)mf&eri@@ uet as 209loprdésg spid- 0. 89 nmol ) and i odonet hane

i L U T DR,

Tetrabutyl ammoni um brom de (catal ytic amount) was
added and the m xture was stirred vi gorously for 4

oxa£- -flfen : dinM -g-l?aﬂb'}fhﬂﬁle andbr| ne dr| ed ve

Tegnesr anr sut 1 rated under reduced
pressure. Chromatography on sili ca gel with 2.5%

met hanol in dichl or onge 8 pro ct as a
j}s (MH) for

col ourl ess solig
: ~ABH); 3.80 (s,
3.92 (m 1H); 428(dd IH) 4.82 (d, 2H); 5.18

-Bl%)%& ’(E%hancm%ﬁm%‘{%i %‘% 1 Tgéﬁné}wqu [3%1}_1}%?9—@—3115%5:%%etramethyl-
13, tmoxasormngsyl)phenygL t[(tlH M?F?Mmlmyl)msﬂwﬂbﬂioﬁdm-%mt 5
razol -1 -

H 1 thvp- 1. 3- .
(Intgsrasdma 448 Tigo R PRpl - ot Garbonate Cigg e, 347 mmol) and tetrakis
o B R (30 o Gy gy for
Exaftipiny, Gut Bedtinighalt 70°C3for i Selzoirs. IChydmratoraphy on silica gel with
RS b PR AT P PR Bl Fve 191 me

(45‘222?&3%&@&‘5 M4 cABEH e bolK agh 215 @e&)rﬁ}ﬁﬁ §. |t was

to roomtenperature, filtered, diluted with
MS%E@(’: c@%@)‘ﬂw’f Eher, [i9§M),t i ng precipitate was
'H-NMR (DMSO-d¢) &: 3.97 (dd, 1H); 4.30 (dd, 1H); 4.86 (d, 2H); 5.19 (m, 1H); 7.45 (m,
1H); 7.61 (m, 1H); 7.74 (dd, 1H); 7.76 (s, 1H); 8.15 (d, 1H); 8.18 (s, 1H); 8.24 (d, 1H);
8.95 (s, 1H).

Reference Example 2: (5R)-3-[3-Fluoro-4-(6-methylpyridin-3-yD)phenyl]-5-(1H-1,2.3-

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

F 0]
— N»\O [’\]zN
*\H ) 2
5-Bromo-2-methylpyridine (160 mg, 0.93 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 (362 mg,
0.93 mmol), potassium carbonate (514 mg, 3.72 mmol) and PS-PPh;-Pd (Argonaut

Technologies Inc.) (0.093 mmol, 0.11 mmol/g) were reacted like described under Example
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filtration to give the product as col ourl ess

hydr oscopic solid (450 ng). Ms (ESP): 428.15 (M+) for
W@ 86F O2S 1H NVR (DVMSO-dfi) d: 3.95 (m | HCT/GB2®5/002055

(dd, ITH); 4.65 (s, 2H); 4687 (d, 2H); 5.18 (m IH);

7.41 (d, IH); 7.58 -7.68 (m 3H); 7.79 (s, IH); 8.05

16. @Ig@a’{c_%?agﬁy 1(1cai %etl EDrltrlrle 6 zgetﬂ%)fl r{a)iéhlgro%tﬂﬂe%avg Heproduct as

an off‘SN}{lﬂg-goﬁd(Bz(pﬁg)mt hyl) pyri din-3-vn-3-fl uorophenyl) - 5- (
.2.3- triazol-l-ylnmethyl)-Il, 3-oxazolidin-2 -one

1{43@ﬁ{t) e dr oxynet hyl)
—4%%% yI]phenyA?} ?N(Hu ,2,3-triazol -1-ylnethyl)-

ol BT B eyl e 6 38, 1

1H);mM. 3<8?gn IZHgdﬂﬁof{hg bipr o8 (sh 1 1. 8D(dyiL));a2il pdHed8 6b (s, 151).
oC. PS-PPh3 (Argonaut Technol ogies Inc.) (7.32 mol,
1.41mmol /g) was added, the m xture was stirred at 40C
for 10 m nutes and then warmed to room tenperature
Refé¥fide Btfhble 3: {(SH§3-HBLkluet£d-[8NHydRR viieth idif3-yllphenyl}-5-
€ residue purifred by
1 H- AL Drteinzoly t i3-oxazolidin-2v ethyl acetate to
gi ve the product as a colourless solid (484 ng). M5
(ESP) : 433.99 (MH) for ¢ 8H15B N5C21H NVR ( DMBO- d”
d: 3.95 (m | HHKQ4. 23 A\ ) 075 SN 2H); 4.82
(d, 2H); 5.18 ( : ,| 4;7(m|H)
7.58 (d, IH); 7.68 (I ;=870 ( .20 (s, IH;
8.71 (s, IH. Exanple 20: (5
(5—BV&n615‘yr{cﬁ3nJZ%rlﬁﬂetﬁaﬂal (6! Wythg btal] Tétediz Dbt | 41M@000)n43350 X34 mg, 1.06
di n-3-
oL A(SRY 115 Shioprt isS-tatpfhy)<l 2 dhasaberolan:3 yhghapy Py [(LEE1,23-
|
trlazol % ygfgxgeﬁ?);ljoqga gléré- y i;l?tle%rngdl%f% 'f)‘iz;ii ﬁgﬁ %)'r@g %BM, sodium
carbbﬁ&@ Y450-1thg(4.25 mmol) and tetrakis (tnphenylphosplne) palladium (0) (122 mg, 0.106

| 2,3-1 | h i dm- 2- one.. .
mmgl) e raeiraedesotbogbiot fbapteds Chigy O RAERAPE SUFY & il

dich 1’01116 'aﬁ%?%‘& gﬁ%rﬂd‘(gﬁ d}‘%n}atl‘ﬁlhtffbﬁhbtgﬁéthé{ﬁﬂ Wiflhexdfes gave 191

ear so ut| war m was added sodi um
mg (m?!%)tquia lffedﬁcz@s agolo0rles soliltp 1THE. mi xt ure was
stirred a

MS (ESP): 370.04 (MH") for C1sH;FNsOs

'H-NMR (DMSO-dg) &: 3.95 (dd, 1H); 4.29 (dd, 1H); 4.60 (d, 2H); 4.86 (d, 2H); 5.18 (m,
1H); 5.48 (t, 1H); 7.39 (m, 1H); 7.52-7.66 (m, 3H); 7.77 (s, 1H); 7.96 (m, 1H); 8.18 (s,
1H); 8.64 (s, 1H).

Reference Example 4: (3R)-3-(3-Fluoro-4-pyridin-3-ylphenyl)-5-(1H-1,2.3-triazol-1-

ylmethyl)-1,3-0xazolidin-2-one

0y @ o e

N= \)\/N\)

3-Bromopyridine (245 mg, 1.55 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)methyljoxazolidin-2-one (500 mg, 1.29

mmol), potassium carbonate (713 mg, 5.16 mmol) and tetrakis (triphenylphospine) palladium
(0) (75 mg, 0.065 mmol) were reacted like described under Example 1, except heating at 75



10

15

20

25

roomtenperature for 10 mnutes, diluted with water
(10 nL) and extracted twice with ethyl acetate (20 ni,
wQaoosi)6023The pool ed organi c | ayers were washedpP@i/GB2005/002055
saturated sodiumchloride 640 nmL), dried over
magnesi um sul fate then concentrated to a volune of 2-3
o~ ML vyiel di n S ran. . | I
C offr ety b e L el g HERERB A kPRl L ffoduct s am
off-viiite Sbﬁdmmmgs The solids were collected, rinsed with
ether and dried in vacuo at 50 OCto give the title

O30 293 H*)beeﬁﬂf?m@& (39 my), np 195-200 OC. M5
)" 478.21°(MH+) for C24H24FN708 1H NVR (DVBO-d d:

@1&?};@%%@8 32%3&11 41%963?% (d%)‘%f’) 4‘%2{%}11‘1521% (%{an) 7.40 (dd,

1H); (7d52 dnH)2H)67 8z (t( SH) 1HY 5 (s7 1HD, 1.96(d, 1H); 8.79 &7 1HIR.59 1,1 H); 8.72 (s,
2H) ; 7 (s, IH: 8.02 (d, IH; 8.18 (s,
1H)II—I) 873 (s, IH) I ntermedi ate 22: (5

V3- (4-{6- f(2 5-Di net hyl -1 g-i m dazol -| -vnacet vnpyri di n-
Refezenag Example S

fl uorophenvD- S-dg-17J-triazol -1 -yl pet hvD- | ~- oxazol i di n
~N-onel - (5- Brom)pyrldln 2-yl gg]inethyl-l
-i mi dazol - | -yl yet? pd] 23, 985 ny, 3.35
mol ), N N N
(51 ?)-3-[3- f1 uor oV4- (&7 5, etramet N -WTﬁ,Z-di oxabo
roI an-2-yl ) phenyl]- [(!I

,2,3-triazol -1-yl)nmethyl]oxazolidin-2- one

gsodi um carbonat e

See Wé@f)?@ﬂ?ﬂg@%g ? an%otlé%flf %t ?I phenyl phospi ne)

pal | adi um (0) (387 ng, 0.35 mml) were reacted |ike

descrl bed under Exanple 1, but using 15 nL of sol vent
Refdbcd Baimplg 62t (SRY-308-Flaor&4H642-anethpl-2Hetetraralghyl)pyrid-3-

silica ge vvith;dicnlororretha e/ ,tha oI (10:1 to
Dpheny)-5 ol anol , gave
658 ng (41 % of product asgcol ourl@ss needl es, np

47

112-115 OC. 5 ESP : 476.16 Y M) f C24H22FN7 OB
1HNNR(DN50qO’S\i: 20N : (s,N3N; 397
(dd, IH); 4.33,(dd KH); 4. M

5. 64 (s 2H) \%1 (N ; 762 (dd

46 (d
A mpgur.e|q£|X5R é?sﬂ(lPﬁO th)dopg rérg) %-ﬁ_& ,q%%l)lcgaz%? l—ylyl)ethy% fL? oxazolidin-
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 (II)
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
sulfate, and evaporated to dryness. The involatile residue was purified by chromatography on
silica-gel [elution with hexanes:ethyl acetate (3:2)] to give a mixture of (SR)-3-(3-fluoro-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-
1,2-oxazolidin-2-one and the corresponding boronic acid (210 mg, ~0.54 mmol, 57%) that
was used without further purification.

A mixture of the mixture of boronate ester and boronic acid prepared above, 5-bromo-2-
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I nternedi ate 23:
| - (5-Bronmopyridm 2-yl)-2-(2,5-di nmet hyl - |

woRbogi10@2D| - | - vDet hanone PCT/GB2005/002055
1-[2- (5-Bronopyridm 2-yl ) - 27o0xoet hyl ] -2, 5-di net hyl - 3-t
rityl- | H-i m dazol - 3-i um brom de (Internedi ate 24,

4.7 rgnq j i chi
@ mf%g‘zﬁttf [ Hylnuor @ ?@éﬁgglngﬂ?QBﬁﬁLﬁe\%g@%%nme (448 mg,
3. 24;5{31@01')11%1(\1114‘77 airﬂgﬁylff?ﬁh%ﬁldﬁltan@ mateir ﬁl(l eil ], @ I>£<)1)fvxcas )d&gafssdcb tinshed with
was diluted wi i chl or qnet hane
nltrotgﬁm, tang dreated with tﬁﬁ'@/gﬁ ﬁgp@er&ym}pépma})wlégmmwf (@?0 &?94 mmol).
e.aquequs ) I r
mhe SRR LR R0 4 L 5ol it Oy, er
throldIPCE e, VWtBeted ngth heaad] difedsailet atagnestinon emhﬁate),gmdphgporated to
on silica gel wth dichloronmethane/ mnethanol,

2
dryngssv €l b, 1938atgle qreisme s Ruigled by ghramategraphyngn sif %1][2:1uﬂ°n with

ey}t heHn TG (LEHG i ARa B o SO BRSO P, 61

%)649(8 IH; 7.93 (m IH); 835 (m IH; 8.98 (m
Eig I'nt er medi
MS (E 6@28?&%%9@0%1{@%9922 oxoet hyl | -2, 5-di met hyl - 3-
dazpl .B
e T e

(m, {’rHﬁ 145 &3, AH)RE) (mZ}H),774 (m, 1H); 777 (brs, 1H); 8.12-8.27 (m 3H); 8.93
brono-1 - (5-bronopyridin-2-yl)ethanone (free base of

(s, lfltermediate 9, 2.5 g, 9 mml) (the free base was
generated fromthe hydrobrom de salt by treating a
suspension of Internediate 9 in ethyl acetate with

The Retbassiiates fob dsipRafeeerive fxemplepktr? prapwyed asdelowy t he
organi ¢ phase with water and drying over sodium

Mﬂl&ﬁ@ﬂégm t r -butylpyridine (3 nL, 13.35
nmol ) were heated in 1,I\fL-I\di 0X (50 nmL) at 75 OC for
30 minutes. The reactian M@Ms all owed to cool
to roomtenperature, H‘éhprecn ¥tate was col |l ected by
filtration and washed with hexanes E)Zx 50 nmL). to

A mixtuge of 3BOmEy6-syanoneyTishinaNect 189 mmopy sadjmn pgids &- F‘% g ﬁ{é mmol),
and a%ér?omum (:ﬂle rl)de (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.

5-Bromo-2-(2-methyl-2 H-tetrazol-5-yl)pyridine and 5-bromo-2-(1-methyl-1FH-tetrazol-5-

yDpyridine
/
\ ~N
7\ N 7 N g
I \N/>——<N:>— r

5-Bromo-2-(2-methyl-2 H-tetrazol-5-yl)pyridine and 5-bromo-2-(1-methyl-1H-tetrazol-5-

Z
p=d

yl)pyridine were prepared according to the procedure described by Dong A Pharmaceuticals
(WO 01/94342).
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M5 (ESP): 535.95/ 537.95 (M+) for C3 1H27Br N3O 1H NWR
(DMSO-cU) d: 1.82 (s, 3H); 2.21 (s, 3H); 5.95 (s, 2H);

wo2@F1{®23 1 H); 7.12-7.18 (m 6H); 7.44-7.65 (nPCPEB2005/002055
7.98 (m IH); 8.36 (m IH688.98 (m IH). Internediate
25: 2,4-Dinethyl-1-Myl-1 -imdazole A solution of

A m?]{thlte)/df @%gﬁ ﬁigr 1dd 1R b Rm o2 2t EFRbIL 5 by oyt P gt Pﬁﬁﬁla(:éﬁlcals (WO

was a op W se over 45 mnutes a solution
01/9@842)3 4~28 metoh)ydndispilidarigrdzoxise (P g,525mmb)) i dryaDMIxway evaporated

o oGae LA NB0S, (100 £L), 200 1A LA (ks .y Do 5
mL)%»tab ife8idd Q¥switd &hée-bith & all%ﬂ@cﬁféhﬁﬁh WdobheffRinb €90 mI(, 4 8Thhol). The

and stirred for addition 30 m nutes. The sol vent was
stirred sqaotien mdktutetveasrabloivgd éo wake and thennaintained et {@ootempprature for 2

TR LB SR B B e
orgeﬁllh dpﬁa‘é‘éjw\é’s waskbdokitipwarsetdiRa & verBgi¥sium Slilfaes] aBd 63hn evaporated

um sul f ate, andconcentrat ed under reduced pressurg
und@rdeduc@d PrASSUIEES, e Teidae thet worpwitinddyrhiprmatogmphy on silica gel

A E R Dot o 2=,

1. pr demoa;(ameaimﬂ &ﬁﬁzcﬂd-yldpyriﬂrhd\NRW@Q c@lorldss@ahd (TLC:

(12 H)hczl)f@i éeé%@é eg;yé mt@e 14 1), &{f 0.3 I'H-NMR (DMSO (d?)] (300 MHz) &:

5 31 i azol -1 -yl met hy
%E{’:. md g%y h%/l%{fgy 2@? n%ISZ carbonitrile
2. 5 3&%022 JZIHiteﬁﬁzdlESliZl)mdlﬂe Qlﬁ)?’lgl)ph olorless solid, (TLC:

(51 ?)-3- 3f|uoro4 (4,4 -tetra K/I
3 zilpacge B@K@;}eg@tlylyq:gtgﬁé%g:},]lif ({)(1) H-N R (DMSO-dg) (300 MHz) §:

(I r?rzdé(’?%s%]:{gt 2697(1) ? {iﬁtwrr%ééd ?qgéoég@) Elﬂgoglmam carbonat e

Structed a%ﬂ&nﬂﬂaﬁﬁ@hmm (Fhkérenudl¢ar Mﬁﬁpleﬂ}mﬂrﬂdr&)lanon)

pal | adium (0) (134 0.1 16 nmmol ) were_reacted

eXperiEen s, in Hddch leng %ﬁﬁplaﬂm,g b e W@gms 0f Cibs to sy of thy tejrazole
o A AR Rt b Soh ot o it 2 oo e

0.1)d hercobpOuidreférxaiplag Sbroave- Glgﬂaethgl QH&Waznﬂ St-)riﬁ)yrldme is thus the
oduct as a_ col ourl lid, nQ >21
1sorrF1)er of Rf 0.3 and the comgoun%sr%fe?‘r%dlto as S5-brom 3-(‘2%?1&%”?513 tet%azol 5-

yDpyridine is thus the isomer of Rf 0.1

5-Bromopyridin-2-carbonitrile (118 mg, 0.64 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-
1,3 ,2-dioxaborolan-2—y1)pheny1]—5-[(4-methyl— 1H-1,2,3-triazol-1-yD)methyl]-1,3-oxazolidin-
2-one (WO 2003072576) (259 mg, 0.64 mmol), potassium carbonate (356 mg, 2.58 mmol)
and PS-PPh;-Pd (Argonaut Technologies Inc.)(0.032mmol, 0.11mmol/g) were reacted
asdescribed for Example 16. Chromatography on silica gel with 3% methanol in
dichloromethane gave the product (42 mg), as a colourless solid, mp 210-212°C.



M5 (E SPV. 364.79 (MH+) for CL8HI3FN6O2 1H NMVR

(DVMBO-dfi) d: 3.97 (dd, IH); 4.30 (dd, IH; 4.86 (d,
WQ@R)05/15602® (m IH); 7.45 (m IH); 7.61 (m | H) PCTGB2005/002055

(dd, IH; 7.76 (s, IH; 8.3% (d, IH); 8.18 (s, IH;

8.24 (d, IH); 8.95 (s, IH. Reference Exanple 2: (5

s MR RO TR Ly ey S (17,2
RS AT bt BT SR St 08 b 2k, % 478 (¢, 21 ;518 (m,

i . | . q . 8.93 (s,
1H)§(.,§%§%9?§W6@|{&}{1}§[ ’g’hil@mﬁ,ﬂm {sF hH); 8.10 (4, 1H ), 8.19 r(r%,,lH) 8.93 (s

I azo nmet hyl ['oxazol i di'n-2-one (

1H)0. 93 mmol ), potassium carbonate (514 ng, 3.72 mol)
and PS-PPh3-Pd (Argonaut Technol ogies Inc.) (0.093
mol, 0.1 1 mmol/g) were reacted |ike described under
Exanpl e16. Chronat ography on silca gel with 3%
nmet hanol in dichl oronet hane gave the product as an
off-white solid (120 ng). MS ESP : 354.14 (M#) for
C18H16FNs2 1H- NVR w MSO-d d: 3.31 (s, 3H); 3.96 (m
IH; 4.28 (dd, IH); 4.86 (d, 2H); 5.18 (m IH); 7.38
(m 2H); 7.60 (m 2H); 7.82 (s, IH); 7.86 (d, IH;
8.21 (s, IH); 8.61 (s, IH). Reference Exanple 3: (5
) - 3-{3-Fluoro-4-[6-(hvdroxynet hyl ) pyri di n-3-yl | phenvl}
-5- (lg-1,2,3-triazol-I-ylmethyl VI, 3-oxazolidin-2-0 ne
(5-Bronopyridi n-2-yl)nmethanol (X. Wang et al, Tetrabh.
Lett. 4 1 (2000), 4335) (200 ng, 1.06 mmol),
(51?)-3-[3-fluoro-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabo
rolan-2-yl) rhenyl]- [(I -I,2,3-
triazol -1-yl)methyl]oxazolidin-2-one (Internediate 7)
(413 ng, 1.06 mml), sodium carbonate (450 ng, 4.25
mmol ) and tetrakis (triphenyl phospi ne) pall adi um (0)
(122 ngy, 0.106 mmol) were reacted as described for
Exanpl e 1. Chronmat ography on silica gel with
di chl oronet hane/ nethanol (10:1) and precipitation
from hot nethanol w th hexanes gave 191 ng (49% of
the product as a colourless solid, np 1770C.



M5 (ESP) : 370.04 (MH) for C18H 6FN5CG3 1H NWVR
(DVMBO-dfi) d: 3.95 (dd, IH); 4.29 (dd, IH; 4.60 (d,
WQ@R)05/146086 (d, 2H); 5.18 (m IH); 5.48 (t, | H) PCTGB2005/002055
(m IH); 7.52-7.66 (m 3H);707.77 (s, IH); 7.96 (m
IH); 8.18 (s, IH); 8.64 (s, IH. Reference Exanple 4:
Clai V3 (3- Fl uoro-4-pyridi n- 3-yl phenyl V5- (I
2 1. 23- triazol-lylnmethvD 1, 3-oxazolidin-2-one
1. 3- Br compoumidaif tiee foRAblar(D, orla ﬂfarmacﬁuﬁpally -acceptable salt, or pro-drug
(5| ?)-3-[3-fluoro-4-(4,4,5,5-tetranethyl -1, 3, 2-
therggfoxabor ol an- 2-yI) phenyl]
[(I/f-1,2,3-triazol-I|-yl)nmethyl]oxazolidin-2-one (500
ng, 1. 29 nmol ), potassium carbonate (713 ng, 5.16
mol ) and tetrakis (triRghenyl p pi ne) pall adi um (0)
(75 ng, 0.065 Mol Ct:%l ke degcribed under
Exanple 1, exgel N i ch ver',‘l nght .
Chr onat ogr aphy wi Rt hé offet han gave
the product as an off-wifte solid (2 0 rTg) M5 ESP
5 340. 12 (MH) for Cl7H14ﬁ:N502 1HNVR DMSO-d d: 3.96 (m
IH); 4.31 (dd, IH); 4.86 (d(IZH) 5 18 (m IH,; 7.40
(dd, IH; 7.52 (m 2H); 7.628 7.75 (s, 1H;
whe?mﬂﬁ &df IH); 8.19 (s, IH); 8. 59 (s IH); 8.72 (s,
. Reference Exanple 5 See V\D 94342 n A
R! 1$>r$akeme &om |hydnoges, g@ﬂa%ﬂ%élfl% ‘ébéane}?&ﬁﬂg’i )

ﬂu&o@etﬁf'iéz Bg&ma["c;&lﬁﬁ{fgxo?@ﬁ&uh Znethylthio, and (2- 4C)a1kyny1

10 R? ay;ﬂ)aammdypamehuﬁdlqcmd?ﬁmmuhamgen fromatahidry and gifbiesomethyl;
m xtuyre o

1§ gﬁ 4??@(3{1231%5%@;@ W} %%@HW?’S én({e]pendently selected from hydroxy, (1:-
40)?1'1«»%: 3114 ﬁ%@iyéh -43695{1%6{5»/ h%mloxﬁczox@)au&dxsh TT(O3ORAEC(O)R’,

I ntérnedi at e

OO hicahony,aCONBR QTOQ(@BTRn@, ) S((%zlihm%o) NRR’, -NRR’,

NRBREAEDERILTS: 1 Mot RUL sbhsomad oy cyctopropyl

15 R dﬁﬁth%@ﬁldQF&dbﬁt@r Medt‘éd ﬂoﬁllgﬁfdgéﬂ,[fnethyf ]:yclopropyl (optionally
zs(di phen hosr'hi no ferrocene!lgal l'adium (1 1)
substituted w1th met yl) carboxymethyl and (2-4C)alkyl (optlonally substituted by one or

two substituents independently selected from amino, (1-4C)alkylamino, di-(1-4C)alkylamino,

carboxy, (1-4C)alkoxy and hydroxy);

or R® and R®together with a nitrogen to which they are attached form a 4, 5 or 6 membered,
20 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 RC are attached is
25 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;

with the proviso that R* may not be hydroxymethyl.

30 2. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,



di chl or onet hane adduct (69 ng, 10 nol % . The m xture
was heated to 80 C for 1.5 hours, cooled to room
wo esopat@tiire, filtered through Celite, and extPEr/GBA005/002055
with ethyl acetate. The ordani c phase was washed with
aqueous amoni um chl ori de solution, dried over
I
os TFRUIPICATLT 1 An 1910 SUBRAIRE d UL UTRRS brdE. methy and
ﬂuoﬁhﬁdﬂﬁﬂ.gel [elution with hexanes:ethyl acetate (3:2)]
to give a mxture of (5i7?)-3-(3-fluoro-4-
(4,4,5, 5- tetramethyl-l 3, 2-di oxaborol an-2-yl)
rh B¥debtable salt, or pro-drug thereof,
I, %Ugé(%\ é’] goﬂén%%g) g%%ﬁ%%nag?frcgg%ond%n bor onl% 5
5 as chimet mamg or (a2, rwh@rqmﬂg Rnate independentlyssctestsdifrom
furthe‘{ Buri fication. A m xture of the m xture of
hydyogeraad 8990t er and boronic acid prepared above,
5- brono- 2- (2- et hyl - 2H-t et razol - 5- yI)pyridine (160 ny,
0. 67 mmol ), and potassi um carbonate (448 n?
4. m ):ompouhd qf\fommm@ﬂhyr # pharmscericaliv-aogepable salf mro -drug thereof,

e i TSR LR, b oI S5 1 o
10 subsﬂﬁueél@s ﬁﬁégpeﬁiﬂ’éﬁt?y seﬂé%dffﬁﬁﬁ hi;@ax i (1140)elkorg, Hydedxg(2-4C)4oxy,

hours, cooled to roomtenperature, filtered
-OQ(QD%ugﬁbQ)é}’ﬁlle-N%%t}act ed with ethyl acetate, dried
over magnesi um sul fate, and evaporated to dryness. The
involatile residue was purified by chromatography on
5. Si | A eémpélind ¢fl foininda (Bot b pharmacewtivetiphecdpebinedt, (Bpi2)drug thereof,
gi ve the product as a_col orl ess anorphous solid
as ctamsed Fanyeeng ofghe wsce?’@#lalmm@e&e?n MH ) for

15 R® agiétaiﬂa?ﬂ}ﬁ%@ghtw&éﬁmﬂ hgdl)or%@ rﬁetﬁ?l (:ﬁqopljo'ﬁgla (Sﬁtlé)iﬂally

substitdted @mh IhH)lyl) 7caﬂ:iox61methyﬂ-l)md (72.—4@)21@1{19]1 (¢p‘e§0nan’y w}os(lmtgi by one or

wrsout sl i okl b, L i g st gt tomive

LA®WR Bia bgtetrazol 5-yrpyridine A m xture
caro y ﬁ r(g)rmOX?gyanga}pyrl dine (2 g, 10.9 nmol), sodium
a2|de((0.85 g, 13 nmol),

20 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).
2

R CS\\ |
O N=N
e AN Ve
R
N= N/
R3
(Ia)
25 1. A pro-drug of a compound as claimed in any one of the previous claims.
8. A method for producing an antibacterial effect in a warm blooded animal which

comprises administering to said animal an effective amount of a compound of the invention as
claimed in any one of claims 1 to 6, or a pharmaceutically-acceptable salt, or in-vivo

30 hydrolysable ester thereof.



10

15

20

25

30

and amoni um chloride (0.59 g, 11 nmol) in iV,
-di met hyl formam de (20 nlL) was heated for 1 h at 120
wOMo5/Thd23 eaction m xture was diluted wth et hp€T/GB2005/002055
acetate (~100 nL) and the pgeoduct was isol ated by
fkltration and then washed with ethyl acetate to give
t + Whi ' i ch
O v iR SRR RGen 0 Gl S T BT GHnS £14 6, of
pharisicerdticafly-laoseptdhlBrainor R-(ife hpdrhlisalsle ester thereof, for use as a
-tetzol -5-vDpyri di ne and 5-brono-2-d - net hyl -
medigapept az ol - 5- vDpyri di ne 5-Brono- 2-(2-net hyl -2
-tetrazol -5-yl ) pyridi ne and 5-brono-2-(I-nmethyl-|
H-tetrazol -5- yl)pyridine were prepared according to
10. t h@hpmse efiacenpmsdrdf tiedinbsntidorag chilbdimanyeneiof glasmg Y 6, or a
pha%}%g‘é%ﬁé-aéa%a}i%ga?% 8{,@8‘91?? gyﬁgp}%%fﬁ Ias?t%\r thereof, in the manufacture of
a m{c’f;}%rrﬁ@ﬁ@ ettisE & e GY¥RELP dBA AtibhctéBalreiRL) indWargoBlobded animal.

roxide (9 g, 125 mmol) in dry DMF was evaporated to
dryness under reduced pressure. A stirred solution of

the involatile residue in.dr .
11. o apibdegentiofhLonon Pa st o g £ RompliEon hERBliop o
claiffibd irflshy 61l Of clalie 136 6] sradpHagnededutically-adcuptableaslt at hwiedvo
to warm and then nai ntai ned at roomtenperature for 2

hydtwiysable eFtes thesends andre PhaxmfeBtically-4saFRtPRIF HEEN I8 CHERH
iced water and ethyl acetate. The organi c phase was
washed with water, dried over nagnesium sul fate, and

12. t e pRuaREERIcaDomsisitioned thddedinedsiur Bl, twhegiin said composition

e th A S
com et sk i et of e oS LS B B el v
0;.1) ] - ghver 1. 5-brono-2-(l-nmethyl-|
agaﬁj?te?%%] oqgﬁggﬁ\é?%vz}l dine (1.397 g), a colorless solid,
gTLC: silica-gel, hexanes:ethyl acetate (4:1), Rf:
13. ( d?x ph;;rl&lkaglylgngaﬁggr%q% (q%oag_c m%@ gn (flgsn%?%_(wsheréﬁbséiidscbrln%osition
corrgj)}l{%s‘wpdlﬁﬁﬁ?ﬁd}%frby éo,h?ﬂ‘uh&ﬁ)f #qbrrpulY () ¥4 bfl bfiebactetiaDagent active
g), a colorless solid, (TLC silica-gel, hexanes:ethyl
agamsegramendgdtitd bacRfria. 0. 1) . 1H NVR (DMBO dO (300 MHz) d:

14. A process for the preparation of a compound of formula (I) as claimed in claim 1 or
pharmaceutically acceptable salts or in-vivo hydrolysable esters thereof, which process a
process (a) to (n); and thereafter if necessary:

i) removing any protecting groups;

ii) forming a pro-drug (for example an in-vivo hydrolysable ester); and/or

iii) forming a pharmaceutically-acceptable salt;

wherein said processes (a) to (0) are as follows (wherein the variables are as defined above
unless otherwise stated):

a) by modifying a substituent in, or introducing a substituent into another compound of
the invention; |
b) by reaction of a compound of formula (II) (wherein X is a leaving group useful in
palladium [0]coupling) with a compound Ila, again with a leaving group X, such that the
pyridyl-phenyl bond replaces the phenyl-X and pyridyl-X bonds;



10

4.46 (s, 3H); 8.09 (d, IH); 8.28 (dd, IH; 8.88 (d,
IH). Structure assignnent based on nnr HMBC

w@ tesatoniicl ear Multiple Bond Correl ati on) expeeT/GBRE0S/002055
in which |l ong range couplifng of the protons of CH3 to
the C5 of the tetrazole ring is observed in the
1-rrethy|-|2’£i\isorrer of Rf 0.3, but not in the

2- et hyl i somer yof Rf 0.1). The conpoun ferred
to as 5-bropp- 2 (| hyl gken-tetrazol - E;y—l-@éi)ne is
thus theX SOW/:?\ he conpoundjeferred to
as 5-brono- 2- met hyl tr&zol -5- yl)pyridine is

thus the iRonmer of Rf 0.1 Reference Exanpl e 7:
5-(2-Flttoro-4- &(5
) -5-r (4- et hyl Jg-1, 2, 3- trlazol-l-vnrrethyﬂla)z

the {éé&lflé g%u%r X e 78 lide g‘ar%é ol g@ﬁéiﬁ i }ié %J‘ﬁlo%cﬁﬁﬁ ?H)"énd (la);

yri rtri
mol ), (5i?) -quoro4(4,4,55tetramsthy||
3, 2- di oxabaH@fﬁf)phenyl] 5- (4- et hyl - |
-1,2,3-triazol Nyl ) met hyl}] 3-oxazol i dT'R- 2-oné&! (WO
2003072576) (259 ng, 0.64 ot e]r bopat e

(356 ng, 2.58 mmol) and PS N O

Techmgl ogi esgl nc. ) (0. 032m) : T g) \—QmN/N‘N
rgact egl_asde r| bed _{or Barrpl e 16. Chrorht ogr aphy \)\Fg
' 2 3°/J,“rre hapol i n dichloronethane gave
N../as fa col ourl ess solid, np
10- 0C.S (ESP): 379.09 (M#) for C 9HI5FN6O2 1H NWR
(DI\/ISB(Ud 2.18 (s, 3H); 3.92 (m IH; 4.28 (dd, IH
); 4.78 (d, 2H) ; 5.18 (m IH); 7.38 (d, IH); 7.60
(d, ITH; 7.72 (t, IH; 7.81 (s, IH; 8.10 (d, IH);
¢ 8. 1§ rémbtlohrd)fa pyriggl-flenyl ¢drbathae derivativa (FHmpituardappionriately
for or a pharmaceuti.cally-acceptable salt, or
subgfjtg naptaﬁawerf%an ?¥2}Z°gﬁ-‘é‘P’é‘?ﬂng’Rl is selected from
hydr ogen hal ogen, ocyarNecN nmet hyl , cyanomet hyl ,
N / R'

\\\ R1
/ N NHCO,R —» / \
N= N—

(i
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,CHO(optionally

protected)CH,-triazoleR; (where X is a displaceable group
OAc N=N

N / R’
/ \
%NHCO CH,Ph Base R1



fluoromet hyl, difluoronmethyl, trifluoronethyl,
met hyl t hi o, and (2-4C)al kynyl; R2 and R3 are
wo padspendent | y sel ected from hydrogen, fl uor o, PCHGBR@S5/002055
and trifluoromethyl; R4 is741-4C) al kyl [substituted by
1 or 2 substituents independently selected from

v (1 ol l - koxy (I - 4C) al koxy,
Dyt s SRR UG ks S 0 R,

carboxy, -C(O NR5R6, -0C(O , -S(O 2R5,
-S(O) 2NR5R6, -NRSR6 , - )R & -NHS(O) 2R5; and
optionally additionally subsgytited by cycl opropyl];

R5 and R6 are independently selected from hydrogen,
met hyl, cycl opropyl (optional§) substituted with

met hyl ), carboxynethyl and (2-4C) al kyl (optionally
Wh%ﬁ?@éiﬁ%@?@ﬁe%& Wét“b‘Fntta\Rg% 9 ¢ents i ndependent!y
|§!9| ecte¢gyfromam no, (I-4C) al kyl am no,
dN- (I -4CQ)\al kyl am no, carboxy, (I-4C)al koxy and

y dT 0 yh, o RHy==mpd R6together with a nitrogen to
V& Sy)qgl\g?%:&ged forma 4, 5 or 6 nenbered,

sdturated or>par¥ially unsaturated heterocyclyl ring,
Rptionally containing 1 further heteroatom (in

addition to t | inking,N ato | pdependent | vy _sel ect
ity sl i 431 ouel b helo R Pond USRS ARS Mol afa F1 B
reabord With a&eehpbindof fotilila (HN ek ddseribddind) abb@Hur atomin

the ring may optionally be oxidised to a S(O or S(O?2

group; which ring is optionally substituted on an
avai | abl e caig@n or nitrogen atom (providing the

ni gen tRWH chORS \R are attachedlQ s t her eby
Iﬁﬁ&se@—w 1 (I Yy al kyt—gr oups+—0r nd
gether with B nitN6gen to which they ar ttached

forman imdazole ring, which ring is optionally
substituted on an avail abl e carbopatomby 1 or 2
(1-4C)alkyl; with the proviso thdt R maznoto»?e

hydr oxymet hyl . ,2. A conpound f og a8 oy NN
phar maceut i caIR!2 ble salt, o b’?)- g\/ix'ﬂ\/)‘R

aiml, wherein Rf is selected
boom),N\rWt hyl and fl uoronet hyl.

: ; l a{ (1) /0rya pharmaceutically-
accept abl e saRf, pr o- d\'\(%é\rxﬁof,

wherein R is an (optionally substituted) alkyl group;

e) from an alpha-halo ketone derivative of formula (IV) (where X is a ketone and Y is as
hereinbefore defined), by reaction with a nucleophile, followed by reduction of the ketone and

then (when Y is halo) reaction with a compound of formula (II) as described in b) above;



as clainmed in daiml or daim2, wherein R2 and R3

are independently selected from hydrogen and fl uoro.
wd20081omepound of fornmula (1) or a PCT/GB2005/002055

pharmaceuti cal | y-accept abl €5salt, or pro-drug thereof,

as claimed in daiml, Caim2, or Caim3, wherein R4

is (I-4C) al ky [substltuted byl I 2 substitue
oL i endentBI"’j)j Sel e gdr oxy, (1 -4C) a Br
%@y@@ érC)—aFkoxy, )’ carboxy ap .
5.N#&/ conpound ofBfor rul B 1) or %’ed”m"
phar maceuti cal | y-acceptabl e salt, pr o-dr ug Y THEF Bof |
as clainmed in any one of the prece ng Clal rrvs,o wherein
R5 and R6 are independently sele enN__N
met hyl , cyclo&ﬁopyl (optlonall sdbsﬁ%f / w
net hyI Oand (2-40) al kyl (gt| onal
substituents |ndependently
(@) aNI&N am no,
(1 - A5al kyl no, oxw,/g -40) al koxy and
hydroxy. 6. ARconpound of “for aR(I) or a
ﬁ'hﬂﬁrqm%*efﬂftRi BPRy-acceptabl e salt, or pro drug thereof,

0 25 of BTk o] 1 ASSRER0 AT MAGE s o,

glve(‘éldmdﬁﬁd a5 finala @) follosred byneatfontwith peampamd of feinmda (1D);
8. A nethod for prodBum ng an anti bacterial effect in a
war m bl oode ni mal poblch COMpris adm nistering to

car bo

sai d ani an-eff ective amount—f Bmpound of the

i nvention a ainmed in any one of=¢lains 1 to 6, or a
pharmaceutical |l y-acceptable salt, or in-vivo
hydr ol ysabl e ester thereof.9. conpound_of the

z r:g\l tQ 6, or a

phar maceutd cal | y- accepta e sal B i \I/Qg'\)»pa

hydrol ysabNe este t hereof, for e85 a nedi canent .

% npound of the invention as clai ned
1 NeN6, or a

R3 N S R1

i nvention as clained in an one%
S

5 9 by reaction of an epoxide in a compound of formula (IV), wherein X is an epoxide and
Y is as defined in d) above, with a nucleophile, and then (when Y is halo) reaction with a

compound of formula (II) as described in b) above;

. Anbhs.

L—Q/=N

Nu = for example: RR‘N OH, OR, SR
h) by reaction of a pyridyl-2-carbaldehyde derivative (V) with Grignard Reagents or

\

10 similar metal alkyl reagents;



pharmaceutical |l y-acceptable salt, or in-vivo
hydr ol ysabl e ester thereof, in the manufacture of a

wore@saseent for use in the production of an  PCT/GB2005/002055

»

k)

anti bacterial effect in a viarm bl ooded animal. 11. A
phar maceuti cal conposition which conprises a conpound
of the invention as clainedgn any gne of clainms 1 to

6, or a pharnmaceutg cal ly-acceptabl efsalt or an in-vivo
hydr ol ysabl e ester : —& = IR
phar maceut i cal | y- accepi=a b dent r cdffer. 12. A

phar maceuti cal conposition a&& clai ned N tgn 11,
wherein said conposition conpri®es a combi nation of a
conmpound of the formula (1) and %2 anti bacteri al agent
active agai nst gran}positive bactyeria. 13. A

phar maceut i cal n583|t|on as &l ai red®in claim12,
wherei n said conpo i oA Donpr /&onblnatlon of a

conpound of the for aELQRZFFENIal agent
active agai nst gran}negatlve acteri a Focess
for the preparation of a compound of formula (') as
cl @W@(ﬂlch@e StnfHafor oPin ﬂﬁé{}r&%%{{ ;cal ly acceptable
salts or in-vivo hydrolysabl e esters t hereof , which
procesé a progess (a) to (n); and thereafter if

s y renDV|ng ARKORBOt ect i n roupss |

' rug=yfor exanple a i N0 ey
hydroly able e ~fandioy, 111 FRFor ng a, k_<v/i¢)\
pharnaceutlcally acceptable salt; wher ei n"sai d

o 9SSRI Rlo e bR ARt e IBRE D L

stated) a) by nodifying /g substityent in, or
i ntroduci ng aysub nt 0 anoff her conpound of the

i nvention; b) . nd of fornula
g e

(1) (mherein X i royp sefqﬁ=%n pal | adi um

[Qcoupling) with a compoynd againw tpla | eaving
group X, such that the R \6QL\

e g.: [Rh(cod),]BF,/ 2 PPh,

IQ—Q%\%

by formation of the triazole ring from a suitably functionalised intermediate in which

the R*-pyridyl-phenyl ring system is already formed;



pyri dyl - phenyl bond repl aces the phenyl -X and
pyridyl-X bonds; (H) (Ha) the |leaving group X nay be

wo b@sgawes or different in the two nol ecul es (1PQT/aB005/002055
(Ha); c) by reaction of a @gyridyl-phenyl carbamate
derivative (I111) with an appropriately substituted
oxirane to forman oxazolidinone ring; vatda@igig®nsr -Cuy.
this prqcess | n which the carbamate is_y epWSEHHA AN

i socyarfit e orQ by an aniine or/and |n vvh'f h th&om rane
R ceq t:ﬁlL n eguivalent re
X- t o protect ed) CH2- t (‘vd’veﬁe X

is a leSpIaceabI e group(d) by reacti onRof a compound
of foymula (LV) : (1V) whereX|s§repI bBI

subst |t uent  anthy i sjhal o or with geyl at\=ﬁg agént s,
foll owed by reducthgon of the keton and t Hen (when Y

i's halfo) rgachbusicidh a compound of f
descri bed (Lenilggreabrove; erein R,i g—an

ti ongl | M—
substltutemerﬁjp@&j&“ oup; e) fr&m {sn\)g
derivétive of formula (IV) (where I Sk ketone an
is as hereinbefore d&fined), by reaction with a
nucl eophil e, followed Jgy reduction of the ketone and

en Yois h action with a & ou@\doqof 1
8§ in b) :N 0|§4’ R
SR_ROR f) by yl

2- piéoLine group™Th mpaogpeund of forndla (I\/) vvhe
Y is halo, to give a despound of fornula (Ha) foIIovve

mul ag(11) as

by reaction V\AOU@ a conmpound of formula (11); g) by
reactji on of ap-Sepoxi de, i R conmpound of |f or V),
wher ||F X%r sﬁn epom% F]‘sz is as defi nq%
above, gwi t [’ nucl ébph' e, and then (whdn'Y is hal o)
reactfion with nynd of formula (11) as descri bed
in b)l above; aTky, Qﬁorﬁgfoarrpl e: RR N, CHRACRILS ,N R’
/ \ \/K/
R’
D by cycloaddition via the azide to acetylenes;
e.g. CuS0,.5H,0, 0.1-3 mole%
sodium ascorbate, 0.5-15 mole%
R2 O (t-BuOH or EtOH) and/or H,0 RR
room temperature, / \
.</ \>_<\/ >_ =N
N\)\zN \&/N\)\R
1

R® = R

m) by reacting aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones;

Cl
R1
cl R2 o
R} Q NNHSO,(Aryl or alkyl) .
(0] N=N
4 / \ »\O —_—— R4 / \ N ]

R = N\/K,N3 N= \)\/N\)\R1

R R
n) for R! as 4-halo, by reacting azidomethyl oxazolidinones with halovinylsulfonyl

chlorides;



h) by reaction of a pyridyl-2-carbal dehyde derivative
(V) with Grignard Reagents or simlar netal alKkyl
WO e@ganos3 i ) by reductive am nation of an al dePgT&B2005/002055

group; j) by anti-Mrkovni k®v addition of amines to

vinyl pyridines; k) by formation of the triazole ring
froma suitably fuanjQﬁallsed internediate in which

the R4-pyridyl - pheR I\Jlng systemis already forned;1)

by C¥ Ioadd¢t|on V|a thé azide to a tyle s; e.dg.

O4. BHRO N | e% sodi_wmzasgor, 5- Lb=n
/A \/Lga EtOH) and/ o 0 Hnekg; Q&)\nLoen
bV~ ea ng am thyloxazolldlnon with 9

1 1- & hal oket one sul fonyUi ydrazones; n) for Rlas
0) Pg'réhuc é{n @Eétbﬂ& R&EBH Y for@MRZAO)] 8l Nefie Soddiirh borohydride;
hal ovi ny su onyI %Iorldes 0) by reduction of a
for dxefaplee precursor of the formil a (V), e.g. with sodi um
bor ohydri de;, for exanpl e.
0

3/ o
R e W
V)

RZJ o)

R N=— \_</ =N
R?



