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invention 5 further relates to processes for their

prgparation, to internediates useful in their | e
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the isoxazoline and a triazole ring on the oxazolidinone, possess acceptable levels of MAO
inhibition whilst having useful antibacterial activity.

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

pharmaceutically-acceptable salt, or pro-drug thereof,
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I n anot her aspect th 38
satuggted betaroryclyl I}H%@Pﬂ@rai‘b’ (FaBBIEng 4 &yrtheg efGFoaf‘Bn im'addition to the
I deHgs,
linkBlENY A9 ihce ﬁ@éntly%\éle%%ﬁ PR PSS, ghﬁgéégg CHg> e:8ip may
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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, the invention relates to compounds of formula (I) as hereinabove
defined or to a pharmaceutically acceptable salt.

In another aspect, the invention relates to compounds of formula (I) 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.
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hydr ol ysabl e ester thereof. 30 WO 2005/ 116024
PCT/ GB2005/ 002059 In this specification the term
WO a00kAti6024 ncl udes strai ght chajn and branched PCT/GB2005/002059
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groupstoe thecspbktythents hejng chosai diomytwd 6r moxsrof zhéhepeeifisd goprps. An

i ndependently sel ected from N.and. ether or.n ”»
analggagony rioe soRRr P oao SR Sps BRRT 03 1P s 3ha °Pr2
gro fined in any definition herein, does not contain any
- 0, OSor S-S bonds. Wthin this specification, | o
corfpwill beundarsteodithet y4 Yot omeaberadpratypisd hsteEenyshyl sing gontaining

t han one functi [ h
1 or Bt empalds Roepetdhad i SRRk YoM SRS (ngter prpgtong of those
hetezfatb@s ke Tifligg N 26:2Y ak defeeindan definitibh hefein, deesmoigontain any O-
whi ch i s understood by a person skilled in the art for

O, @&cor TOvpodent part. For exanp

l e
(1- | _(:A- o (- | i nck .
AR R I o st oo
morXet hedineidnylity suth v (1-4Orikongdi st@alitoxyrat-4@hadicd. Such terms are

to bRJIIAGYESd HeAeeaEnca Ttk e BsAnna Haish S mEr TR i pisSon skilled in
e TS SR ARSI PP 3! ALy RO 2190 ARp (Al
inclodés methosyrhethdwyumashylnethowsimaghaypropyhpsd propoxrethaxymethyl.

Tha o bF Redryiapd FRLMAR g 080 e G i oy substied

by fbfel tBhlloft b btith b Hhen SihtiAfRMRS suchitBdicBemidally sfablefospounds are
specification. These val ues may be used where

forragh Fop exammeva trifluaromeasiiylteneup may be pilowekbuimgt a trihydroxymethyl

nmbaodi ts..discl ' f ' )
RO e BB
I eprigee fﬁlﬁma%d;gﬁlghl%ﬂd%hitwé vhineefe Reedih salsiaeintsandtghis referred

i nvention. l es of (1-4C)al kyl include m_e%lhyl ,
to iethiy specificaiion. Thesmyalugsymayabriusedpilieyq 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
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exanpl es of (2-4C)al kyl include ethyl, propyl,
i sopropyl and t-butyl; exanples of (1- 6C)alkyl
w0 p@bade24ret hyl , ethyl, propyl, isopropyl, t-bRCHGB2005/002059
pentyl and hexyl; exanples of "WD 2005/ 116024
PCT/ GB2005/ 002059 -5 hydroxy(1-4C) al kyl include

hydr ox t hyl ,. 1-hydr ox y - h I
vl SRS B0 Ay e
3~hnyH%|yg§)§yﬁ RMEPIX ¥ Ehyioxy @- ATyl Ydltdd 1-hydroxyethyl, 2-hydroxyethyl,

2- hydr oxypropyl, 3 -hydroxypropyl, 1 -h¥9roxygsopropyl
2-hydrekygropyl Behwylreyprapyli 1-hyslawpisapsopyi and 2-hydroxyisopropyl; examples of

oA R S S E P PSPt
ol ettt e ot
ethyexlam_ﬁl%@ogyr}/y(l;lmwéﬁswiﬁw a&enwénébﬁ?ﬁ%%ﬁa@% angpjopionyl;
e EEAR AT, S  SS S oo

and (1L10CIydMudaekindey neEhdxyx propeky end/penpoxyp examplegiof (1-
. exa

ent oxy; les. of (1-.4C).al kylthio. nclude
4C)$lkyh910¥a¢lﬁdeagp_éth§ltw| oot %}Pﬂg&%‘ﬁ%@g’ﬂ‘éfoflo |
(1-4CF Y LR nd 1o, B IO LA pr By AN RGBS of
di-((104C yatleyl dinmiad fydlade dimethylasing) N-xthygNryiethyilamipo, diethylamino,

N SR SRR RS RS0 8P eptaganyi P, oo
: : - -(1-6C)alk
and ?ﬁgngd'c;ég?xaglgi QiE (}%W;eﬁ%ikoxy and (1-6C)alkoxy-(1-6C)alkoxy
incl{de16@hatyouatiroxyl 26@thoxyshoxyi Arethgarethershand Araehoxypropoxy;
2- et { 2-eth . " .
e Yy RSt A PR SRRSKs, scstaic
and ggog;@yﬁdﬁﬁﬂPéﬂaﬁiﬁléé%fi(mb)ﬂkyf(SfOZ%rﬁvﬂaein&pie 0@ iriofl® incdmdk

pi onyl am no; “exanpl es of ) al kyl S( OL?- wherein
methylito, @fhylthar, nthylsilfiod, ethplsbilfinyhimethydsuifpnyhing, ethylsulfonyl;

t hyl fi L ethyl sul fi t hyl sul f I d .
exaigbhey Do Aoy 4 Atk st R s A o ropony;
- Apaikyl includ
obfELUHR. AP ORa EUEmI hte
methdxeyd@tia keshoymetlg)l ahd propory¢thyle exeanpies MSA@@Mqarbamoyl include
eI PSRRI BRSPS Mipsproampo oo
di(nSdeh) G EYRRAPYA diestByTagian@dyl,ctixanpted OF Bhloydrpumriheldy fluoro, chloro
i ncl ude di (et h){(lzﬁlcar barmoyl and di (et h%/l )cai(; bar{%g;l ol and
and dxemes| exemptes | halefl ACpalkyh sclugs, halowpyl dadeethylgdigaloethyl, an

romm... exanpl e . ' : .
s TR, BRRLES A ACRIAUIH, el od iorometys
exadpita b BriRAy(1-4€)akyllirdudd trifflubadnodiylanipited ofiamainotle4 C)alkyl

di fl t hyl d dichl or, | ;. .25 | f
o e e ety S e e o
cyaﬁf)(&%ﬁi&#&@{é?{rﬁtﬁ%ég[ﬁ ométﬂ%,/ l‘f%gaﬁd&m,r@ﬁlﬁéﬂoethyl and 3-cyanopropyl;

noet nd 3-"am nopropyl; exanpl es
exafibles ©f méﬁ)zltllﬁﬁ)zﬂllm inblmﬁb laammijy gmpm@yﬂy*y; exellmples of (1-
1- cyanoet hyl , = 2- cyanoet n - opr o ;.
6CIlEREVIBEY dolide s Ar e BYAoY Y A T Brligey examples of
(1-4[&0)9 in%a(ﬁboﬁgﬁﬁeiuﬁé n¥thyfl dmirBEABbiANAN kiytaniRsdabthyl; examples
acet oxy, propanoyloxy and tert-butanoyl oxy; exanples
of dif(1-3C) 4y} Dnin depiboni i decdndeotipethytriipearbonyl and

dietﬁ?faﬂ?fﬂo%%b%%?fr bonyl and et hyl am nocarbonyl; exanpl es
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of di ((1-4C) al kyl)am nocarbonyl include

di met hyl am nocar bonyl and di et hyl am nocar bonyl. WO
wWQBSN1608024 PCT/ GB2005/ 002059 -6 \Where opti oP@i/GB2005/002059

substituents are listed such%ubstitution is

preferably not gem nal disubstitution unless stated

SL re}/}ﬁ:@ agf]lﬂnlé'l{ S %g{lﬁlglt’ltgtgreetd]llﬁ!?ff sircﬂg{lﬁﬁiﬁgtgdéigglf‘e %rgaglt isn%"? %&minal

disuﬁ%;cﬁﬁt%h ifEss $tafdd Fher9AiRYU BSnoh SlafidrblseNhetea Blitable optional substituents
pharmaceutical | y-acceptabl e salts include aci

for zaphatfitilarereay are thoselas agted fppsimalaesTPUPHAREE. f umar at e,

hydrochl oride, citrate e . t i

pr gflg?c@% P{»ﬁmaﬁ?ﬁ}csg-‘{'&%ﬁeg{éﬁ%ke/ﬁ% tgg 1%cgﬁeaé{§?§e§dar e s%]lltg §1§Ch as
metf eSB! Finfhats Ah@iddhlaie, sittafey fiateates taitratt Bnd (lesshreferably)

aspect suitable salts are base salts such as, an al [

hydupbrashide adsofsyitatlg argsalis Emred wyithaphospiaals gnd sulurie ﬁcig.aﬂ another

tal ,salt for lL.eical ci ' . .
ol B Sl oy L0 D o BRIERE o, an o
ecartiEiepi GAlt fg exMnpletchlciymh pemiaghesaym, natriardipaparei sdit fier, example

_ procaine, dibenzyl anjne, ,(J{,O N,.N-di_ benzyl et hyl am ne, lami
triet ylpgur(ezn}wm%%yéﬁﬂwljﬂémpﬁ’é, Ry Hret PP PerdERTaTe: dffgnzylamine,
N_,H.%%feﬁlgqﬁninﬁyﬁﬂ-(éﬁlgg%é{z%#gIlﬁﬁfeeNEEﬂé(th?Fd-ﬁRfcfﬁmiﬂé%d amino acids

n or anion di on the nunber o
suclchlygiael There hiayrte mord thaneonealation yr afion Hependingemghopumber of

BTV Y T T A 2 o

desakite QUMUNGIPr eparation, salts which are |ess
acce%gabgo%u%?e% n the chosen solvent nmay be preferred

whédveavep ta Favilitetstisadatidnofsbe eabt dising psepasasion, saftgavhich are less

; nds of the inventio il 2 '
son GRS R Lohlfe ormot
or "B RpoltoftiRe Bivétich BAPOadidindstertd & the femt o0mproArug which
prodrug may be used to alter or inprove the physical
is brolrei dowp frathedwolanes anigah bedy 10:1%¢ 2 FHEPPHIHIC BRI A prodrug

nd can f orned whe par . -
ma 28 i ol B VR Bl i RERBLAR ARG B0 parem
confpRUhd aid &aithetforthed When the @arengcorip@ndl cestanfs apsudalele ggmip or
include in- vivo hydrolysable esters of C oynd of .
substifeert it GearbegleriHaNa e B Wrodruey Yiremplhs 4l peo-dates include in-
v R EHALSE  SAATPhEF O By, ISt
therao Farthaeauinpalof proadmgpinehide isaivo hydeslgsble amidenofa compound of

forns of prodrugs are kno i n e art, for exanples
the ggntignzorp Pl}ﬁé‘%‘?‘@fﬁ‘tlﬁ‘l‘lﬁ’ﬁc&@? B@,Salég?ef@f by H. Bundgaard,

|(O EI %Zdug g%mo&ﬁ : Metheds éﬁ the o) M@hﬁ\gws sl . 42,

edi't ed K. Wdder, et al. (Academc .
a) Pr d3ssignlSfpdrugh)edied by Hh Bukdgrardx(BlgeDes i1985)and Methods in

Devel o t. edj by ..Kr - d-Lars : .
e TR SR U R PR Al s, 1955
b) ProAfdgiook BY DHACg Besiggaal Dewblopkieit iited 6% ¥3dgsgadd-ICrsen and

H. Bundgaard, Advanced Drug Delivery Reviews, 8,1-38
H. Burgigayrd, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard p. 113-191
(1991);
c) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992),
d) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and

e) N. Kakeya, et al., Chem Pharm Bull, 32, 692 (1984).
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d) H Bundgaard, et al., Journal of Pharnmaceuti cal

Sci ences, 77 285 (1988); and 692 (1984). e) N
waoegmo2€t al ., Chem Pharm Bul |, 32 WO 2005/ 18@0D&82005/002059

PCT/ GB2005/ 002059 -7 Suitabl’e pro-drugs for pyridine

or triazole derivatives include acyl oxynet hyl

pyridiniumor triazaoliumsalt . hal ides; for
o Shiatl HE-Siieh g e G Rk e SR
pyridiBRfm orlri%omeERkkltely flidesdt 26k dxaRlesLhRidiag Gl Bt ence on
Antimcrobial Agents and 5 Chenotherapy, San Di ego,
2002; Abstracf} F820). OSui t abl e pro-drugs of $hydroxyl
groups are ac est. r/g\ﬁf acet al -carl\?oqat\e ters of
NR) Y where R.ig/(IN4CAIkyl and R
s (1-40al k r Hy-Further suita pradrugs are
carbonate and [carabamate esters RCOO- and* RNHCOO . An
i n-vivo hydrolRjsabl e ester of a conpound of the
ntion. gr.a eyt | = :
(el e B AR el P n SEREEH S Al kned th ATRRAGRLPAREI and
CheB%@{ERAS, San Dipal DEI2e uibseadt [Fg2@ccept abl e ester which is
hydrolgsed in the human or ani mal body to gl‘r:od]?ce th? ¢
parSeifebla ey ABISs oEhydrakylerprps e aeil 5teR af peeielseahopgfeesters o

forns.gé ﬁ%é@{%@g@?,’ whefd ‘Ii’se( 1 %ﬁic_)g%}@'am RY RBUNE) 21183 bEHS Further

exanp xynet hyl, al kanoyl oxynet hyl
suitgtsé ﬁfoﬁrdg(sgreémh@ia;& érlﬁikqalrahahm%d @tﬁ]ﬂw-, anﬁiﬁlﬁll'c(lclﬁmrl
esters, (3 cl.oal koxycar bonyl.oxy. (.1-6C) a .
cath 3vis YQPIEEPIE SECG GHERIR SL TSRS hpharmaceutically-
acc%@%&?%y LRBr gdll@&[lﬁflng%tcmﬁox§%ﬁr ﬁnﬂli&r_o&g ﬁ&rdcﬁ?pﬂﬂﬁbﬁexample, a

-1, 3-di oxo an-2.-il/l. et hy . ]
phafmace@allyencyepsatio asterowlich fs/lydsalysadsintey huspamey agimal body to
- met hoxycar bonyl oxyet hyl and may be fornmed at any
pm%ﬁ’gg& ré}f:t&ifﬁgf’]x the conpounds of this invention. 20
AN 4\ fiaNie\haisbetiontighiceepasle estark fér eprmguncludd (Io€)alkoxymethyl
invention or a pharnmaceutically- acceptable salt

estersior exmplo m@hwyﬁ@ﬂa'rl;r()lcﬁ@ﬁl}(a@q}d@ﬁyf@?ﬂ Wreslgpsior FeamRies
piviiRbRRBREHE BhER R R0, SR TS G R REF A Gsters or

exaftibREl-6y AblebxyTcaftahgbx gehpy U3ddiondleB-aylraethgisstets folr ekdraple
in-vivo hydrolysis of the_ es bregkdown to give

er t he
5-n]g§]ybﬂt3—¢i9&@]gg-}2-§§p@g}y};§nd@ alkaxygpr ng]@g;ygﬁé(,laqsm for example
1R bR AT BOATTE SP3 P Brpougy papp fy he compounds of
thisiifiventign. hydr ol ysabl e ester form ng groups for hydroxy

Lg%:ggqe-yi(vé @é{%)lgslggﬁa%g%lr oﬁt gcgmg(;(u%ﬁpolf %he( i}ﬁléln o%l ol%%r})%l dceutically-
acceptable salt thereof containing a hydroxy group or groups includes inorganic esters such as
phosphate esters (including phosphoramidic cyclic esters) and a-acyloxyalkyl ethers and
related compounds which as a result of the in-vivo hydrolysis of the ester breakdown to give
the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers include acetoxymethoxy and
2,2-dimethylpropionyloxymethoxy. A selection of in-vivo hydrolysable ester forming groups
for hydroxy include (1-10C)alkanoyl (for example (1-4C)alkanoyl), benzoyl, phenylacetyl
and substituted benzoy! 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
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and substituted benzoyl and phenyl acetyl, (1-
10C) al koxycarbonyl (to give al kyl carbonate esters),

walreoga1@) al kyl car banoyl and PCT/GB2005/002059
N (di - (1-4C) al kyl ani noet hyl Y8\ (1- 4C) al kyl car banoy!
(to glve carbanates) -(1-4C) al kyl am noacet yl ,

ol 0C arb a HFH E%S &gg{-} aﬁ%&_@@%@%ﬁgﬁ c&? %g—%ﬁ)glgxlaaminomethyl
and %Wlho bPp p@ﬁ%m‘é@rﬁ’(@@ @oﬁﬂ@ﬁﬁ E@gé@%@;@{ﬁ/a(mﬁ&ﬁﬁlene Bnking group

hl'or onet hyl" or am nonet hy al kyl am nonet h

to thaﬁiel odﬂ-ppslltwno;f memn;w}mgn@tmy mtereamg 1wﬁmb,yqrﬁ]gs®fle esters

perazin
A L
subshﬁﬁed)&ﬁﬁ%blx f('lﬂl@)algfh of o%;tltin@ﬂﬁ Sﬁbsﬁgltd:mph/dnyt; suitable substituents on a
hydrolysable esters include, for exa

pher;yAg(qu@ }u@cgsgﬁrq;( y;clugg fog W@p{ft @q4cgolpqga21ggy—é}f6péalkyl piperazino-
nal | b | 1- 40 al kyl
(1'4§§%q‘3@r?3fil orghfiR ‘E%&S’heﬁ;fy o s e aohali tuents
on Fﬁrthél’fb@ttwile -0y Hydralyableastees are ithusk fiokenedffoom amino acids. For
exarﬁéﬁ%éwf}fm%m@%}sﬁféﬁz D R corpEwF—’rnéwth the carboxylic
acid0 :I* n-an 1[10 éoqd th%%ﬂﬁab%ﬁﬁ)bz{c At &h %ve% or %3% ({)S%H'E? dmino

exanpl es, esters

substi@ed h@& Ifafturallil yebueptye o athgrwade ia. mnmmmﬂy wedringend derivatives
car boxy lic 10 acid of an anino aci

therecg“ﬁpplbasa‘@p@p fon@@@by, substiftion (g)ﬁ?xgnplg ,by@{flﬁléqltl%ﬁer% e nitrogen of the
t |

RSP o AL BT B0 g o

indepéndenpsspetio biitd ibyersishsExanpilesost shitale ex-campihe abigs and denvatlves

thereafoMsvakine Heicing. RANBRGRS O b ol AEEF ol -1 GiHoHD aslehcine, Isine,
glycn%) W?ﬁﬁl&{lﬁ% g‘gﬂgll %}Eg{%pﬁ%ﬁg @a?ﬂﬁ@tagg%%ﬁg €proline, and

I nven no acl

pheskRAlaGAL | I&E&nel&nﬁdtﬁmaﬁf prefuredwaaling acids areqiatieally occurring a-amino
i so-1euci ne, N nethyl 1soleucine,

acidnané Malkyleter degwatines theseof] ysi ne, gl yci ne,
N- rﬁg}tﬁ:}% e’% ggg ng?dgld\'ah'\'{;ﬁg 'ﬁ%ﬁ@é’lla’n@o}‘ ghsﬁ‘@ ﬁgﬁkﬁzﬂ# resent p%rucular and
mddp@ﬁd@ﬂ‘@@ébtﬁ\bﬂthe ipveaftienr ed amino acids are natur aI | y

occurring a-anino. acid d.N-al kyl
© GBI s oL SEroly Sohlf e HTHAIAGY A IO g lescribed
fOllAFS 1501%3 fhan @Sd&)F SHERYCIRAA 1 Porhdlc gﬁﬁg esté&of formula (PD1) or a

i ndep és écts of” the invention. itable in-vivo
pyrd;ﬂ!dl;;ﬂiaj;tﬁ@ﬁﬂonmﬂist(BDg) afd a 1Gedipbuay boty¢lised tafomml sacycliy ester of the
aregsls cribed as follows. For exanple, a 1,2-diol may
formgla ‘sed to forma cyclic ester of formil a (PD1) or
a pyrophosphate of fornula (PD2), and a 1, 3-0iol may
be cyclised to horma cyglic estgy of theg QHmJI a
( PD3) : OHDO\OIOHOH; OH P- \ 00 QPNy O HO
O0OH H-O ~0:H

RO

(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.



25'Y (PDl) (PD2) (PD3) Esters of conpounds of

formula (I) wherein the HO- function/s in (PDl), (PD2)
w@e@s(RD3) are protected by (1-4C) al kyl, phenyPCDGB2005/002059

benzyl are useful internedi aPes for the preparation

of such pro drugs 30 WO 2005/ 116024 PCT/ GBZOOS/ 002059

-9 _Further . cI u

onBepharat ey eatle e TR rPRHluAE SR, and atso

m Rk B ehtlod wiiciR BYy fre€BydhY dently forms a phosphoryl
c0 Pﬁgg té’gdentl forns gﬂyph ﬁorﬁ%ﬁp%&?gﬁl) }ér PROSPROLY
(npchhd$phphqsph1(y‘lpirjpdl§ 0) estesefethe farmule )rul a (PD4)

[Y)npd P HOB/ --, O 5 HO (PD4) For the avoi dance of

doubt, phosphono is -P(O (OH)2; (1-4C)al koxy(hydroxy) -

phosphoryl is a nono-(1-4C) @) ﬁ,xy derivative of

-OP(O)(C]—I)Z and di - (1 -4Q)|al koxyphosphoryl is a

-(1-4Q) al koxy derivative gt -OQB(O (OH 2. 10 Useful
|ntermad| ates for the pH@par/atl &h of such esters
5 i ncl ude conpounds cont a| nH® a group/s of fornula

(PD4) in which either Qﬁﬂof the -OH groups in (PD
1) is independently prot 31 by (1-4C)al kyl (such
COMRPHRGS ofdafice dqaldaet lpnb@vheﬁ@ {sn8(OXOPDY I@&G}eﬂkoxy(hyd‘roxy)

own right), phen hen (1-4Q al k (sych phenyl
phosyh@uflss ebmong-( @h@m Tivg B%?f'lQJP L@ 9%12&385 2 groups

e . I
ai- G R aa o R O i
10 EU Q{ngg tnlitéagiiég%latéd:iﬁz?)he r(rEiEiBatlcmmzf s(lﬂ[)ds)term;chhb copmpadsecd)ntaining
a.co
o eraun/s QbETHpAPBYY gy BB b e ROl oLl FABIOPdE B D
mde%%?%eﬁﬁg@ g)%t@été E{/ Fﬂ@@%aﬂ(}tl %ucﬁ%@ﬁ]ﬁbﬁnds%l%ﬂ% iﬁi%r@stmg compounds in

["feavi ng group), owed

theipwd aighnpHent/1 m!iﬁla(ﬂy‘)c)afl@l dwhqﬂlenxhgnwpsmmgmpnaﬂy
T
15 (1 4@%11{0)8,)0 11 O Na R FAO Na'
Thus, prodrugs containing groups such as (PD1), (PD2), (PD3) and (PD4) may be
prepared by reaction of a compound of invention containing suitable hydroxy group/s with a
suitably protected phosphorylating agent (for example, containing a chloro or dialkylamino
leaving group), followed by oxidation (if necessary) and deprotection.
20 Other suitable prodrugs include phosphonooxymethy! ethers and their salts, for
example a prodrug of R-OH such as:

25 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

30 pharmaceutically-acceptable salt thereof. Suitable in-vivo hydrolysable groups include N-
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25 When a conpound of invention contains a nunber of
free hydroxy group, those groups not being converted
WO nios/1860p+ odr ug functionality may be protect edP(T/6B2005/002059
exanple, using a t-butyl-di et hyl silyl group), and
| ater deprotected. Al so, enzynmatic rret hods may be used

el ectjvely hor. Iate r d hor
AR IR A S g
hiRg! b't‘ii@atéd" lHéh\fh‘t’ e @lhdlﬁﬁblhel ﬁV@tQ@S t@foran acid
alky%%ﬂ@g?%@f&tl cg ac%dg t abl e1 salt ther gof SUSI t abl e

chlonde \fowcampdn 61-p&3aikanoytcblgsides frich g tRuCR barsetyl gioride), or
b /OO 059. -10 carbonet hoxy and N-acetyl. Such
su 55 VESIPHERE by reaction of an amino (or

al kyd @Eﬁd&@ vealiOP aMvir-Bivahyaedlysableeghide yf a deanpotaid ofehe formula ()
such as an activated ester or an acid chlorid
containings earbxy- Soymisk i srEPIeot NVessalkyly ehNd\érdrﬁuaeﬂ@ﬂ agide such as

hl qr i.de), i
g5 BRI 0 LT N B e
Furthér sRitESITRAMBG R fin-vhe Hydroldable(dnjidecait ainmaugd af terfounyla (1)

group is, for exanple, a N-Cl 6
CcOntAInKRERN @llné &F R%‘b‘)’é}hgr@ép 81rdR4%0 ﬁN‘}Pr}é’tS%W am}@eé ﬁ’fi‘ﬁed by reaction

w1th|\kn? 5812\}9,9 ’rzphdegf ﬁé&%&%&%scnﬁ%ﬂeﬁ’éﬁh TOFARENY hy 261ydib16 gLy |

Sulta e values for in-vivo
hy (Whiry phintencauricdig-acdeptabbeosaits ofidn if-vivh dyfitslysablg egtey or amide

. cont al ni ng agg}?‘gﬁ%}}?r car boxy?glggaﬁPegh&%E% ?)ﬁlmple compounds
coniﬁ Vgﬁfugg) L egg??g @%iﬂd‘%ﬂPDﬂD fHak} iérfdke (partially or

Whér e
full)r)ha lfmmllts Woﬁi dwp@mt@mr@bes af p@urts«rr-lans |Trh1n9,|bo/d¢vay of example, if

d
an 1% hV j??'y o%ffﬁz rﬂ?f‘?‘%\'\%g%? g%rﬂﬂ?%ﬁleg m us, élgtjfruis o (PD4) groups,

ther€ éﬁ”ﬂ%ﬁ?HOCPf%ﬁé'tﬁtﬂﬁhu Sinfinfie averal wibleduld, @EthJd)dehlch may form
(PD1), (PD2), (PD3)and/or (PD4) may ionise (partial

an appropfiatel splt (o theorveralbmplecwle mpayaformpior SRATRIES HORYe Fh'o‘Fl or tetra-
dcouﬁ?ﬁir ions. Thus, by way of exanple, if 15 an
sodi A hydrol ysabl e ester prodrug of a conpound of

II-I(n)\II% "(bh]!;: @§pet69 @ﬁl@e}bﬂvtsplbvdiugﬁﬂzﬂnta giventisn are ilveive Ig/dﬁlystabte esters such
- functionalities present i e .0

o5 (bEelly! Sierss K1 Ak resterem bRt it e ko (et pGy(l-
4C)?1¥(8£}§‘|clarbt%g N gf'hégg@g egtgfsnh}lfn%r gle ﬁﬁgﬁamﬁ‘lo ”@1@9-4C)adkylammo tri(1-

m saf t spect, suitab
4C)plkgladiitg hatby b@ltammgm quatermsed mtrogﬁ:matomy,canmng@almm'l carbamates,

o 1RO € CF EFAINE A ST S0 Y SRR R froy group
in ]?9 ?é@ﬁﬁk%?tﬁ@{}b%ﬁc abidl; ﬂ%@k bp 1%ﬁic%§i adifldWRid momethylester, 4-

am’no (1-'40) al ylamno fri(1-
d1méﬂ5)ybdnhﬁnblanmﬂmc {dithex- mb;hytamnnabutamgc aciduaemmoi peathnoic acid, -alanine,

TR N G T
lysiﬁg %{f}?dlﬁ@ N-dm @ ¥ind QBine! s@ré%@m‘érglﬁﬁrﬂﬂlé Qsﬁﬂ?&éiﬁé()prolme

c acrd, net propioni ¢ aci d, adi pic acid
pheﬁjblmahmel msomm adadzﬁcoimreahgl Hakoxidh pysimdise-gaibgxylic acid (for
xS SRR D R DA RE MY ar e e ainte pyrazine-2-
carl?\cfa?/hl: %Hiﬁb ¢ 1ﬂ¥hﬁﬁl%méarb§9§lli%lé@id)e(3 6C)cycloalkyl esters (optionally

- uty I sol euci ne
substituted by a (1 4C)a1koxycarbony1 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
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' ysine, glycine, N N-dinethyl glycine, alanine,
sarcosi ne, glutam ne, asparagine, proline,
wW@b@agi@kani ne, nicotinic acid, nicotinic aci dPCT/GB2005/002059
-N- oxi de, pyrim di ne-car boxyﬂc acid (for exanple
pyrim di ne-5-carboxylic acid), pyrazine-carboxylic
aci d r exa razi e 2 30 carboxylic acid), or
pha‘ﬁ?aﬁg‘ﬂé ﬁéc%p@:leo@%lﬂfe&e cid); (3-6C) cycloal kyl esters
(o Mﬁé@uﬁtﬁble e ahigh Wkt oy forméd byt fadlidOdy LBy dOKY broup in R*or R’
al koxy or carboxy group); carbonates (for exanple (1-
with4@)lainajes cearionaleskexisubsituted alkpberabemnten sk A ut ed by
1-4C) a k(B( r di(1-4C) al kyl)am no); sulfates;
methxye % phosphate esters; and carbamates (see
f 0'Fuﬁh&§hhtﬁbl§§%£ﬂh%s ) éstaan tbrided PYQREclibfi @24 hydroxy group in R* or

PCT/ GB2005/ 002059 -11- pharmaceutically accept}ﬁbl e
R’ veith methxie pessic acidy mefhoxyRIOPIOAN) as1ch ARl 3gd memetiienter, 4-

dlm%?)yﬁen{%%ar oacs I % fgth?la{ﬁ% %b%%ﬁ %)é;cgcg’jb&}?ﬁt% &)t% %ﬁé °.2¢i id, B-alanine,

N,NCBERPRBGR, %lﬁl% REcinBE Isbqwﬂiﬂi@ Py netiybBoRLCIne 5N-H_:¢rt-bh@ri-1soleucme
sui t abl eé}oro drugs are esters forned by reaction of a

lysitey @imye ¢thylrelyeine, F8nIRe.SATCRBIDREIYIARERS, PIpAREIRE, proline,

R oy

pyr@ﬁlrlecﬂ c&baﬂyliwadxﬁmrgﬂmnduﬁeﬁi cb,rbcﬁ)@‘lmlaard Pearboxy-cyclohexane-1-
N, N- di et hyl al ani ne, val i ne, éﬂﬁum ne, isp-1eucine,

carhqxwe@ asje; andnharrpaceaticalyraseepiahl SALSiAGPuci ne, 1 ysi ne,
%'rt?&llar%h@p%l?% he Qllv)fl‘ftfd?leare al-arb 'h?/dr&f’s"aﬁfésésféﬁs formed from

gl utam ne i ne, proline phénylal ani ne,
amino acits, and paainthceuticaty |ameptazbbi| silts tlltemafde

gz ,rFIdnrQh% 19 ¥ 15%1%& {ﬂ%&\d% %ft%g mepﬁgrg%% drrll—%IVO hy%'ic?lys%lle esters formed
frorf 4C(ﬁﬁlgﬂﬁ§ruanﬁ¥8 ﬁ!ﬂﬁff@&ﬁd 12-g1%ﬂfy‘?a91’ﬁﬁbl‘nﬁa1ﬁﬁé geid 88mino pentanoic acid, B-

tically acceptable-salts thereof. Particul ar
alarﬁﬁ]mDNmiiﬁhjdﬁlahhxe vatinenleicine,aise-léuving, Wembthslh isblpueibe,eV- tert-butyl-

esters forned.fro ci.ds, .and pharmace
sl B R ki BAATRE ISR Ypargine,
profif1Be aﬂ@agaﬂﬁe tatﬁ? th&\ﬁ%tsﬁt%al 2@&@&% 340 iedleatl ysabl e

rmed om 4-di net hyl am nobut anoi ¢ aci d,
2 rl%nﬂrpf pmlnuibud:(ampmmdaof fhe ideeatipm aregaivienlaydeolysibde esters formed

|al
o SRR, 4R SRR P g YL,y

glyé1ﬁ<9 I NCdiRRihyl ¥§ciR; alinitel §h§—‘eosh&e%ﬁteﬂiﬁh&)dspzﬁhgiﬁb,ﬁﬁohne and
ani'ne, sarcosine, %I ut am ne, asparagine, proline,

phepWelamn@t mdmannamtlp b sncepiable calts thegebept abl e sal t s
f. urt her [
e L T

heréiﬁi)éf&% deb@ib‘euneheﬂeﬁm‘l suome(ommﬂwmpmymbmmed with

N-tert-butyl-isoleucine, |ysine, glycine,
—C(Q)QRéifoé% gt =dlyci ne, al ani ne, sarcosine, gl utanine,

o b Pl Eahounf § 1§ﬁtﬂztth C-5 positions of th

phg?ﬂrm%% I'ca th cept a%f%ﬁgg:h?t@? Ig%eg Fahr T posihions oL the
oxa{icgllhdm&ﬂeemdriso)}damhﬂmdfgsl Thaphamestwicallp aetncaairm‘tmcmﬂufs of the

the formula (1) as 25 hereinbefore described, wherein
formalai(i). CH2C( ) ORS or (2-4C) al kyl substituted with
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-Q(OORS for RS not = H). The conpounds of the present
i nvention have a chiral centre at the G5 positions of
Wa b@s/10002¢z0l i di none and isoxazoline rings. ThePCT/GB2005/002059
pharmaceutically active di asl%ereomer is of the
formula (la): RZOON,0 N NONNRI,1 R 30 WO
2005/ 116024 PCT/ GB2005/ 00205 -12 (la) |In one aspect
a preferred diastereoner ?)forrrula(lb) In
an(pﬁ bt as@@& ‘éirei%n’@ﬂ @fa@fef&)%er(ﬂsl @Efbﬁﬁﬁ@fmi) Insanothef aspetd spreferred
R3 N~%\ 5 (lb) RZO ON
d1astbkeonNr®¢f:fhnmRA4ng R 3 (I c) If a mxture of epinmers on
t he oxazol i di none chiral cenE@r i's used a | arger
anount 10 (depending upon th atio ofQ the
I : i chleve t he sanme
effect as _the[sapE Weig ' eutNCﬁIIy
active eqlantigone ernore ouN’ds of the
i nvention may have ot her chi RAl centres, MOr l e
on substituent R4. It is to be understood that the
i nvention enconpasses all su@h) optical and
di ast ereoi soners, and racem c,m xtures, that possess
antibacterial activity. It i &15 vveII @nown in the art
how to prepareoNica for exanple by
resol ution of the\ Hcrycst al LII sation
t echni qqgsfoxby ~ y mat i C
resol uti by bi otransforn@tﬂon or by N ~R!
chromat ogr aphi ¢ separation) and how to determ ne
anti bacterial activity as d@é)cri bed hereinafter.

If a mixture of epimers on the oxazolidinone chiral center is used, a larger amount
(depending upon the ratio of the diastereoisomers) 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, for
example on substituent R*. 1t 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
biotransformation or by chromatographic separation) and how to determine antibacterial
activity as described hereinafter.

The invention relates to all tautomeric forms of the compounds of the invention that
possess antibacterial activity.

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

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

activity.
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The invention relates to all tautoneric forns of the
conpounds of the invention that 20 possess
wa@pioshaoeeri al activity. It is_also to be undepP&L/G82005/002059
that certain conpounds of th&3 rnvention can exist in
sol vated as well as unsolvated forns such as, for
exanple, hydrated forns. It. is to be t .
© et ealG: WA Corp e Subdal SR ke 'dd8l activie
agaittiatRoRPDRES §F @fhﬁﬂ-?@ﬁﬁ% pahogeat inthiding orgbnibins kBowh $®be resistant
to be understood that certain conpounds of the .
to mioshveemirnery rread antibiasics, togasher vofpntiyity agigstiagidigqusdsram negative

i nventi.,on enc ass I C ' :
L
folldvaht CBAPORI IR PIRSEs prefedreAphainaiceatidadhmt/er physichbarel/or

di scovered a r_angfe of conpounds that have, %ood
phameacokingtic prageities torexsmpieslahiby ad/agbicavathdiity e

pathagens.. i nel wdi ' ' .

P o THESERTRIRE OIS ) O RIRHBMD ke Riprh R Hehceutical andor
physi€dliail/oy pBagiabskindtsiropirtiess férexampgaiubikty apdtonbipemailability in

such as H.influenzae, M catarr h?l IS tgg}gl asnma and
comppispmta pasubstiiqdetherpsush pht pigR %@e%h{% ds possess

Pr &f Sl &ﬁ?@?&fiﬁ@& 814t hardhneRRANRh 2P B1EbiGR} mBPEE fleasured by any

phar maco etic properties, for exanple solubility
suitablelimethodikmawaiih i@ drf.t y. The substituted ethers of the

i nyention ner al have. .i nproved armaceut i cal .
andr6pe SHRIEmER oL e R ORI bl Brgyla (), in an
altefn@livE&APRiRie 8Ot Bidvidad A ReutiéDgvRcbRIbIE il dfitompounds of
conpari son to unsubstituted ethers, such as a sinple
fornmdsa ()] inetfhsher al@rmativepimbodimeapare dEqvadeskint iy hydrolysable esters of

S0l ubi | | .
confiiditdoRuln: RRA ke plebefRVe AbSRAR S pfNidY
phaﬁﬁ‘ﬁ;eﬁﬁ%ﬂ?t.&ic@ép‘c@cﬂ@ salts@fiiflothoagdpsysatte aterf of coupoualy of formula (1).

in an alternative enbodi ment are provided
phdnene esnect B li seleeted fram Bydiapen halogem,Ryanm gretiyyl, cyanomethyl,

f or mul [ t [ i ment are
tus R globrorh sty s Sherdt, SORYT 88 oFSRRSL 700 BN
of Thanotkraspbdt, Rafxdsdlertal fromthydrogah tabtoras bremo, methyl and

enbodi ment are provided pharmaceutically-acceptable
fluoseinethylof i n-vi vo hydrol ysabl e esters of conpounds of

for | prang. fspget. RL is selected from

hyc}gléégtrl%g %?F%tggn% I(%ang, ‘nmet hyl, cyanonet hyl,

f 1 Uaropsatpeet, R?dinfl Rl arcmdepepdentty hiyfdrogenemdiuesd., et hynyl

and propynyl . | anqtsher ect, Rl is selected from

hy dRGgewer @E’F@rlgz, anﬂﬁ%rﬁs’? b&%‘?ﬂ%"gﬁﬁd 20 fl uoromnet hyl .

I ndlﬁrbﬂt)ﬁ@f apeBk R2Bhd IR iMFHre88 and!the fher BIRLEhe. R2

and R3 are | ndepegcjent 'y hydrogen or fluoro. In

andinhme eabpdimenRR instlarB:dAfrem spatenteflad oyebexymethyl,
-CHZC(O)NR5R6, and (2-4C)alkyl [optionally substituted by 1 or 2 substituents independently
selected from hydroxy, (1-4C)alkoxy, (1-4C)alkoxy(1-4C)alkoxy, hydroxy(2-4C)alkoxy,
cyano, -OC(O)R’, carboxy, -C(O)NRRS, -S(O);R’, -S(0),NR°R®, -NR’R®, -NHC(O)R’and
“NHS(O),R?].

In another aspect, R* is selected from cyanomethyl, carboxymethyl, and

-CHZC(O)NRSRé. In a further aspect, R* is selected from carboxymethyl, and

-CH,C(O)NRR®.
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In anot her aspect one R2 and R3 is hydrogen and the
other is fluorine. 25 In one enbodinent R4 is
w@edosatee from cyanonet hyl , car boxynet hyl PCT/GB2005/002059
- CH2C(O) NR5R6, and (2-4C)al k¥ -[optional |y substituted
by 1 or 2 substituents independently selected from

Eﬁ‘; %%lagr(a%@cg% (ailige eé‘é%(%/ﬁ é@)%ﬂs&% i%g(lsl(§0)iydr 2 substituents
TG T G R  e
4C) el opiol 1OHARArssENy CORRER v HEDRS, -SARGTR',

NHFE@E& %m@ a further aspect, R4 is select ed

g t, and -CH2C(O) NRSR6. WO 2005/ 116024
PCT4 (RARIHRLA8Y9s selécﬁed froRNQt4®alkes pabitituted biyd or 2 substituents
sel ected from(2-4C alk substituted by 1

indeperistontly seleated fromdwigeride ﬁrﬂl})@@xéeﬂeﬁc}aﬂ%ﬂ?ﬁy h&ﬂi@lﬁ‘i&ﬂxy and

h drg) ér%(@%b(oxg/ (1-40) al koxy( 1-4C)al koxy, hydroxy(2-

YARE Yano, -0C(OR5, carboxy, -C(O NR5R®,
ﬁgg)lﬁd?ﬁeo T as§é&2)l-24NR5ﬂﬁctEd ReERE-4C)alyHSgBtRbtad By 1 or 2 substituents

n anot t

mdepgnmlnrsﬂwwﬂ BaBorOE 0BG, BYoR0r OISR SUoRRs SO’
b @?ﬂ?@g b Sﬁ?ﬁ:(\ 5f rom hydr ox 1-4Q) al k

NRI? Rahd PZQ{L and hydrgxyEZ 403 aal %i
I[ n I%at@ﬁﬂtnlﬁr aqmge ch is Rﬁle;tai %min@at‘t@etymeduyl .( ZZHIQCX@I)N ?R and (2-
substitute or tit

1) SRV geutuEbh | o2 Sy B BT by o R rors S o1

2 5 RS YRHFE O GB@ . NHS( O) 2R5 I
4C)al§§”§?’tlﬁ,ﬁ asIE)H(;IgEtEb)ZN ﬁgics(g I"ect ec(?frochar bo§<y2ret h%/l "

_ CHR GhOYRBIE’ and R’ (aze indiepenidiytly selentedt fromthydraggn, methyh

cycl%%?%%yfl(@gona gggﬁ cﬁw@bé&*ﬁlﬁg eCt g rt%gi mﬁg(rzoéf@)alkglil(optionally

substﬁ%@&%ﬁ&]or 2'sﬂbﬁft@erﬂ@ﬁﬁ@ﬁenaéntgnmée&daﬂr@nlaﬂﬂ@neende))ﬂkylammo di- -
sel ected fromh , . 15 cycl opr

(1 @d@bnmo,yalbgbm (Iat%a@lkm Im%@tdﬁm W@@ﬁlbéigﬁ@ﬂwa@ﬁw or di-(1-

Kk
4C)é1§¥1§1{1f %%/?ng'ff 9101% éylfel S8 ﬁqijgaéd;{)télgﬂ? Ely 4(]3)51%1 2hain with carboxy).
(1- Iﬁ@l@dhgﬁ/és@&ltnns arﬁl R6 4rd nﬁfé))alhdeylﬂgamlacted ﬁanﬂw@ogen methyl,

car@iyégﬂgiggdié)%gg;}ql} g[;g%g%/l@lbb rel i gﬁlgrf]%g%q%g%lgnts mcfependently
I
BT e A S

hy dfdxqmgm;éim?emcmtymgmmom dle(ﬂ b@ylﬂrplahyho gmxdp may optionally be
al ky Q I ted by 1 2
Sw@%@@l"?@@n& 5 Qﬁﬁ@ggﬁd‘éﬁ’t‘f?‘f‘a uc?ed %/r omo;m no,
( 1%%31{11@’ 1 PELNRY aﬂH R(( ére‘lﬁe@%ﬁ&énﬁ@s@l@cte& &oRPPMirogen and (1-

( koxy and droxy; wherein a (1-4C)al’kylam no
4C)alkyHi - (1- 4C) al kyl am no group rmy optional Iy be

s %talngt tere gsp(e)cr} {{h 1% zft"r(é;')nzi1 < ndent y sQleWea %omah}pcﬁ())(égn
carboxymethyl and (2-4C)alkyl (substituted by a substituent selected from amino, (1-
4C)alkylamino, di-(1-4C)alkylamino, carboxy, (1-4C)alkoxy and hydroxy; wherein a (1-
4C)alkylamino or di-(1-4C)alkylamino group may optionally be substituted on the (1-
4C)alkyl chain with carboxy).

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

and (2-4C)alkyl (substituted by a substituent selected from carboxy, (1-4C)alkoxy and
hydroxy).
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In anot her aspect, R5 and R6 are independently

sel ected from hydrogen and (1- 25 4C)al kyl. In another
w@gpeaio2R5 and R6 are |ndependently sel ect ed PCDGBB2005/002059

hydr ogen, carboxynet hyl and ?2 4C)al kyl (substituted

by a substituent selected from am no, (1-

?% S,lé; %nfggegﬁgis@éﬁg%g%'t%' a annlgo%eltl [ 839 iClit t(hepl are attached form
a 49 ol nﬁﬂlbéﬁhaiajﬁ%@mhetér@g@ ﬂ’?k p@l@hﬂtl@n@id‘taimlﬁg 1 ﬁtrther heteroatom

'substituted on the chain with
(in asidittomxty Xhe Tinking Dt at@n) @épleﬂmenth% drgorg/Q N and S, wherein a -CH,-

d d t:
I R e D
optlﬁﬁélg&ﬁfxb&%ﬂ to(alS(@Soa Bk \Eréupd whﬁr;ldﬁﬁg(ly;)optlkiﬁlly substituted on an

2005/ 116024 PCT/GBZOOS/OOZOSQ -15 In a_further hed i
avaigahirearborRer RiaEmeAPHJBINEHnghemitEog P RoAghR e attached is
onal I'y contalnlng 1

e r r 6 nenber ed
no LR A B PHLEEPEL R PPt Bl

f urduiiableluptiond atiositucnisnfonsictihta g ¢ampriseng Rsnknch]g tigether with a
aton) i nde@endent ly sele teg frorP 0, N and S, wherein
g vey

nitrggenceiyh aneepftachsdiasn hof Y®Eed by a -C(O)-
an dSu\Mﬂ eq}a cd foct*élugﬁ'H kindc8 hﬁn%lké ahll RS tdBheP with the n1tr0ﬁen to

opt 1 on e oxi dised"to or S(O72 group;
whith ﬂ@ylase amtchmhate layet&iines mdrphoénhemlpemzma\l&nllﬁb}?lelp@W@Gn

t d t t
hiogahe PR T Gt R bR BB R Bl 3 prsco0
gro@f éﬂdlﬁ@a"ﬁh hoﬁﬂlﬂb'.ps Sui tabl e optional
|tuents Oor such a ring conprising R5 and R6

t od"etrﬂner switable \aluesiare mgeholine, fipmRTRhobpe.diperaging gpbl-methyl
or 2 nethyl groups. 10 Suitable values for such
plpecfa‘?li“%g conprising R5 and R6 together with the nitrogen

t O Fubbef tmtabtéyvame@ aaet f03RIhelng pperaAiid £tid e, methylpidrazins.
pi per azi ne, ﬁ%per azi ne t hi om)rghol ine (and d
derlmwaptmegsppﬁeRe@md ae andependently pelgeteqd fopuinuiragen, mgthyl, 1 an

(2- %}Pi&gop%onztﬂg%u%sﬁtg{e ) o &%Eﬂlﬂél?}g md%ﬂéhcf%ﬁf@ SditdidBom amino,

SUul € Va are nor

(1 4®bwmﬁ@|dlm%®alkﬁlﬁmmddmdr&mh§dm a {B4C)alkylamino or di-(1-
perazine. Further s Y{)abl e .val ues_a

4C)|§]kggmgp BEOURTBANIHONA %?‘H’ét‘%‘ﬁdr@ the k? éﬁlgqlﬁg clhlagp\glgi\ carboxy);
Jﬁg ﬁt%gétlf%i@?i?ﬁ%@{ h ®GkEEh @rgs fhOMAANEN RERD morlpholme or

opt i onal Iy substituted by

plperazﬂe &ng,sdptioneltgt salbmm&qdemdemm ethyd gtapt ed from ani no,
(1-4C) al kyl am no, -(1-4C) al kyl am no and hydr oxy;

wherein a (1-4C) al kyI amno or di-(1 20 4C)al kyl am no
9r ol %@fen%ﬁtab%‘%%f the RR/eAHOS thd égéblﬂa of fétndula Gﬁsd dovlpound of
a

chai n th car or R5 and toget her wt
thetﬁa)mrrubagéa)to whi ch they are attached form a norpholine

met I[M gﬁl r];])gctrolf ek 1n\(r)gntfo%n er 1S %yo%éeidtauéo%%o%a Iaf fhe 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 selected from carboxymethyl, and -CHZC(O)NRSRs;

R’ and R® are independently selected from hydrogen, methyl, carboxymethyl and (2-
4C)alkyl (optionally substituted by 1 or 2 substituents independently selected from amino, (1-
AC)alkylamino, di-(1-4C)alkylamino, carboxy, (1-4C)alkoxy and hydroxy; wherein a (1-



10

15

20

25

30

In a preferred aspect of the invention, the conpound
of formula (1) is a conpound of 25 the fornula (la).
wo poo&/1iaoes her aspect of the inyention, there iBCT/GB2005/002059
provi ded a conpound of the fBgﬁula (la) as
herelnbefore defined, or a pharmaceutically-acceptable

t or pr reof wher ei n:
O Rg RO 4R el T e Sy ¥ sPEURENE R e -
4C ﬂzylagﬁgm%t@éaqb@@ependently hydrogen or fluoro; 30 R4
IS selected from carboxynet hyl, and - CH2C( O) NRS5R6; R5

andin Réurthes aspegbplethel dpvenion; éh%%tSéHOYlﬂ%? soepoehpt the formula (Ia)

G} S P S A P ST bos whrn

s eIRé G4 gdlebted ﬁloﬁﬂhytﬁoge(nl chlé£o) Bidtyd, amdting and ﬂuoromethyl
(1 4C).al kyl am no, carboxy, (1-4C)all coxy and
hy "oxg K aFreindenengently ydrorspmr 1181‘924 - 16 -

CE{ (fg%%)c%(ﬁgﬁrg%%rboﬁ @4h Y el @{2@ 5R6

am no may opt y be
RS taintl Lméaigedfer twhith thanm@mmyhmh Itimyrarwaittatchcé fdyoxay ¥, 5 or 6
nlgj:fneéa 1N g%qra; e b ggﬁéylg;ng: E]gtlc%:ng }eﬁ.géllggl?’lf% Pﬁg@er Reteroatom (in addition

to tﬂ?—:q r%lﬁ faﬁfn?) iflad éieﬁg&ﬂy%le%teﬁtfﬁfnﬁr@ fudddoslwherdaig ae@ up may

pro-‘drud theréof, wherein: R is sel ecte
opt16madly| deplag@rby a:lfﬂ?(@)oanct)wavmm ansatl atm@l irf thg sing mwmnonally be

o G P PG R RE ER e L RIET  RAEAE oS crton

or nffRogeR RN §roWiting th@ﬁltﬂ@)géﬂ R0FRich ®°whil Rﬁ aten@claddds not thereby
attached forma 4, 5 or 6 nenbered, saturated

quatentisaddby dloy 2 (1i4€galkyberiospral |y containing 1 further
heteroatom (in addition 10 to the linking N atom
i ndependently selected fromO, N and S, wherein a
- Clig a fofB4tRSHERY oDk iidratiby, theae iepbaided akympoutd @)the gorchula (Ia)
wherei n a sul phur atomin the rlntgabnay opti onal |

as heseinbiesosel delaned, oy aphasmaggutrallypesspt it provdrie éfylereof wherein:
Opty1Q0al fe¥icq 3& hdtbech, 2o AL bR AR £AMRRRm By,

nltrogen atom nltrogento R5" and
R6 RErad & ’taae hddpérslemtby hydregamt fluguat er n| sed) by 1 or 2

Tt retied HomdBHO B bt B i Bt Roepradsnty
seleg‘{gﬁ)fron’?ﬁ}acﬂﬁ}? (Fbﬁfg&l{{@xp)d ?L 110$Hk 081 afC)alkox and hydroxy(2-4C)a1koxy]

phar maceut | cal cce | e"salt or pro-drug thereéof
wherein: Rl is selected from hydrogen, chloro, br orm
nmet_hyl

d fl d R3 d
TR 0 X
as hL:ﬁa'ﬁh%TdrE HEﬁﬁ’e(p}er & pRermAcSiRaly —bé&@ia@ld AUeR pRslanig thereof, wherein:

sel ected from hydroxy, (1-4C) alk
( 1-RIGy eﬂek@wyl(ﬁlomb,}’fhbgmyh]@n@ bmm@,dngtbﬂ wd)foremethyl; 1 n

corbda oFe PREPTErRt B et asiei mbef or e def i ned, -
or R iBREeEBE Bt AMHGL Bebstaitee bgdl dr 205ubstitnerds igependently
seletctrégrfreo?xfx -O%QSSR{ carboxy, -C(O)NR’R, -S(0),R?, -S(0);NR’R, -NR’R®,
-NHC(0)R’and -NHS(O);R"];

R® and R® are independently selected from hydrogen, methyl, carboxymethyl and (2-
4C)alkyl (optionally substituted by 1 or 2 substituents independently selected from amino, (1-
4C)alkylamino, di-(1-4C)alkylamino, carboxy, (1-4C)alkoxy and hydroxy; wherein a (1-
4C)alkylamino or di-(1-4C)alkylamino group may optionally be substituted on the (1-
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25 R1 is selected from hydrogen, chloro, brono, nethyl
and fluoronethyl; R2 and R3 are independently hydrogen
wo@erookhuoep; R4 is sel ected frﬁn (2-4C) al kyl PCT/GB2005/002059
[substituted by 1 or 2 subsiftuents independently
sel ected from-0OC(O R5, carboxy, -C(O NR5R6, -S(0O) 2R5,
- S(.0O) 2NRS - NRBR6, - NHC(O Rsand -NHS(O) 2R5]; 30 R5
4C)aé]g§}ck% g’% ndent |y selected from hydrogen,

mefhy FurtifephRuyormbditdvestich, (ibre A@ravidyd a (:«irppd)mldaiﬂtlye formula (Ia)
substituted by 1 or 2 substjtuents | ndep endeg ¥
as hgrejnbgioe@defﬁn@d; QIR m@mg@th@yaqtq@ptgwp [fait or pro- hereof, wherein:
I a
0 B ML o0 sk SN b

dl ﬂlhn&@’ atdiytigrindenttyr loudpogeayor cﬁlpbroonal | y be

Eé—%ﬁ PR Wl &2—% gé;(ﬁlfﬁ Ostlguigl Ofﬁ sglasrt%’% 1nd7pr?ngently
seleétgﬁ KRG - %%R@f-s Rﬁ]?(eé‘kgd Qm°RPpere is provided a
a

npound a (I as heérei nbef ore defi ned,
or 1%1 apb B nopediet inithld nitragaeptvdbtlethspiate astachedofonmag4, 5 or 6
thereof s sele

mengheresh satugsf %terp@{cﬂpgmngnaptfqnaﬁ}t( g%g%?;}m Péjr{l%ﬁgg?r]{%roﬁgm (in addition

r REdpénftfifQ@REBteA from @C’I\]C’andF@4 wigeréif keCHedgroup may
to t}% h%kh—{gq%@)@qkyIp\éflsubst It uteed by 1 or 2 substjituents

optiomdlyterdplacddby 5«I(E)t anil Wherain-asudphyraRe: in the Opg ryRptionally be

oxuﬁljﬁgéﬂ a?&ﬁég 1)15$(§E)ég¥oglg E\SIB} 5y hgaatv%qgng %u@tlttﬁt&?rgﬂ ah gvaﬂable carbon

or nﬁﬁig@ﬁ alrdl (JreviameaNShitdogeh ﬂ)gwhlan R ana R’ yirecaatizsdni ngt thereby
further heteroatom (in addition 10 to the linking N

quatetosad) by deper(derDaliybgmospted from 0, N and S, wherein
a - CH2- group nay optionally be replaced by a -C(O) -
and wherein a sul phur atomin the ring may optionally
be pagtdudireethpbinds o5(kd presenbrOetign Imlah],de \Manlmhdmdlgl cempound

optionally substituted on an avail.a rbo
desgy ihed@gﬂw agplspeashiod ach H’f@vﬁP dg’ﬂt %%Qe‘%ir?& the

1nve($1?10§ C? %&ott?e?qglgec't Sf fﬂ%?\{gﬁﬁSﬁ hy roqrﬂféﬁ%hﬂ' t%}%car te laf fHe Fxamples.

artlcu ar conpounds of the
present invention include each individual conpound
descri bed in the Exanples, each of which provides a
Proggsp peellpni ndependent aspect of the invention. In

anqh Nt lg%pa@ﬁéct e aﬂrQ&n& ﬁl‘(f@ﬁ\idngiovﬂdﬁ,s PpR¢eASHr gitparinia compound

or nore rocess section: In_ a
of ifreemtibe or aphmmacelﬁe:ahy@smtabilwétmrlan an{yivehydealysable ester thereof. It

witfreieeiaie] R S PEEOAP e B bt PrakeH g befuents may

reqltﬁ}’éj]%&{e)éﬁ@i}? {epresdi thdih@ideited febictiont IThelRilRpRheisavilllappreciate
during certain of the follow ng processes certain

whenstsh iptatestion isresuired gor ewstieh BROteCHAS BEOUPS S1A¥TRe R &} place, and
1 tundeS| r.ed reaction. The skilled chem st w |
ateL FISat e 25 when such protection is required, and

hovg s U Bmpled be piotétting igoiips se@yhdae theimahy seeasleextann the subject,
for example, ‘Protective Groups in Organic Synthesis’ by Theodora Green (publisher: 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.
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| ater renoved. For exanples of protecting groups see
one of the many general texts on the subject, for
We@2@sple24 " Protective Groups in Organi c Synt heBCHGBRYNS/002059
Theodora Green (publisher: -J&m Wley & Sons).
Protecting groups may be renoved by any conveni ent
met hod. as descriped in 30 the literature or known t .
B TPasei G 0E, SE eI P SR b P TREr SHETRY S dron it
may BE BedifaB81c96 g:'r&gct R gﬂéﬁ%) D sdiRest the feactibid memidhed sefefi. g
chosen so as to effect renoval of the protecting group
Wi Alsuitibie proteating taneupefoc en emingr gubeylaninegreRsis; 1r exanple, an acyl
nol ecul e.. WO 2005/,116024 PCT/ 005 -
group £1of xArnif P AHKARGY] &59%8&?58&%“ o %?é%?&?‘gt’sax‘%g@%’ example 2
met®T ERborRIABKY caboti GF 2BMtokycarbByl RRouesi arghethdxgycarbonyl group,
protect "the gfoup i'n sone of the reactions mentio

t1 oned .
for champlerbenzyleicationil, pr ot aoy} srguprfoupranste Benzay: Hhe QFProteCtlon

L kyl.am no. gr o v )
con AL S o P ASTRL By 2y e B50Por i
group! TRy foreRble, 1 SuyD group suctxasgal dkanoybor alkoxycarbonyl group or an

nmet hoxycar bonyl , et hoxycarbony] or, t-butoxycarbonyl .
aroybgroup ,madrbegplgapm 96 ﬁwlwhxy ?laﬁﬁ ’Wq?;oafs t)élglﬁaa%e Q/uch as an alkali
metag gg%li}ﬁfé}/ﬁ)ﬁ é?%lg%l% 1ifhmR s8GM hyR G4 8e. Al&&na@%@lﬂ%{gﬁacyl group such

rotection conditions for the above '
as a Pb@oRgdartiehyl proup snaydmassared, ovenanpld, by ttehenanh viithe: syitable acid

os bissespisse anwtkOroR ek R RRA oGRS
aryl@wét?ﬁky&%b:ﬁ?g }ép E‘SCH RTDYRGYTHRY cafdRRP Fll%u_PL Byaythedemlboyed, For

a su se such as an al ka 0 netal X
exaripldryxhydieogehatioreoreamplcetalist $richras pelladbiemnap-¢ayento oF b treatment with

s Lepinn gy esrmpiongh b A Rt gt B Sk grematye proteqipe sovw
for & Sﬁrﬁﬁ&ﬁ%ﬁiim\]\@dﬂp 3s, ToM dxabipke, aphthalBs Tgll‘m@fvﬁﬁblh fial e removed by
u uo

fufic or phosphoric acid or trif roacetic acid )
treataredt with anrailiylaninextpr exdvemis dn@qtby}gmg@@rppggangne, or with hydrazine.

b l. bonyl

oy A REBERAEToNE GRS o ol ST Broup, or
exarRik laA QIR PINer6@F SRR as Qetily ath gl ginp, fot txunife bedzeyl, or an

acid for exanple boron tris(trifl uoroa

) etate). A ,
arylmathyhitoup afor exavaple bengyt-othedepraiecsion &am%gel?s ’fgz)r Hiei abgys protecting

am n L OUR:1] hal j 1
o R84 SESTRGE R, s, s
group<aoR healhlftriidyy bam mop! growp aniyrbe, removed, for exgaipkez by bydralysis with
sui table protecting group for. a. hydroxy.group is.. far .
a sugshilaprse, sugh anayalkylf gﬁ&? ﬁy%r,omdgxfgﬁﬁpénéﬁ I%legr%ﬁpmapmgwéhomde.
1BidOaE le, b
AT o B 8058 b e e, b
hydebgpnaicaaiveoa catelyst sucl aspdldivnhensaddes. prot ect i ng

roups W Il necessaril.y vary with the.choj o) o
O X Biblaprgieies Bhha e 4 ai¥on drimb e Bkt ln esterifying grou,
for %&gﬁ{f)l% nﬁlfhg‘? b{g %Dﬁlﬂgl QbuFRWhshQihy B RuvERYfobexang®bethydrolysis

r “exanp ydrolysis with a suitable base such
wittes base satlkad sodivan hydrhyide ooti fdeexammle a xRrfyl srqupHiehngy be removed,

odi um, hydr oxi de.., Al ternativel n :
o SR AL g B 207 U ARt FBH B @pronceic
acid8r ﬂ%@kﬁﬁﬁa%tﬁeaﬂyg%v&ip Whiehhalysiremioodd, dsr example, by hydrogenation
p ar

al I adi um on- carbon. ) .
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.
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A suitable protecting group for a carboxy group is,

for exanple, an esterifying group, for exanple a
woredaolgtleonsr an et hyl group which may be renovedPCT/6B2005/002059

exanpl e, by hydrolysis wth & base such as sodi um

hydr oxi de, or for exanple a t-butyl group which may be

r enpv X t LWt ' r. .

e e b e AL on, o s thERTE Mo o BB bty i vivo
hydaéliyshbl®éstdraherexfamal ®e prdparsthly giyqizpceshkadwiraybdipplicable to the

rempved, for exanple, by hydrogenpation over a
prepagpiaeny ek chemigpllygelsiad comingndin -Tigh BERFeSRESVRED Yra¢ tuptspare a
oo 80 R o APl O P @B b} i Rftolysable
estes indrbes are pusvidgl ascofvibat featusd of the miegti@sanedrt ilkusaatediby the

follpp BN BB OD s OSBRI IEHRAFH Hiy §5 Ooneg by standard
i G . | R . . _

o ERISH St REGEL 30 Sl S O o e

Intqrsaenes) Jemmp Mur¢hooidowdspt WegbMethalen der Orgasjsahean Cloamief. The

chem cal |l y-rel at ed conpounds.. Such .processes, when .. ..
prefiahon o i paREeTI TS AR S R HFEAHE P GRenyiRE fon-limiting
ExdsiedTadRmatisalyl ¥ecdsapitaling ntadrialPhre dBtdifhb¥d HPanalogous procedures
hydrol ysable 5 ester thereof, are provided as a )
to thesetilesirafedawhick arsfwithia thenerdimaroskilh pfamprganiclohemisat ndormation on

by the follow ng representative,ex | es. cessar
the Bfpr{iing ofarar 147 R RESHR i PR SimgRRERR Y be adapted
to fBF0 BEcbdsL saftind e gls)chieyhlss by fdumaen tHedertgaapdi® Application
Advanced Organic Chemstry (WIey- Interscience),

Pubjisptignsie canigpts 9b theaisloyanti proogss srstians efevhich g&h%%hyéncorporated

her%l%? r@?eremg!ee‘;gfo{r/vI ELanhift t@{1(') 98/13b45 450 f]sz&{ o' “W@@%)/i%&ié I”éig

escr e acconpanyi nonlim
WM s WAI00A1060; Wel §1/402220e$8@a0Y/9484(1;tWODMER2824,aIPR003335762
are obt ai nabl e by anal ogous procedures to those
and; WViQ Q1/P0R448: whi ch are within the ordinar y skill of an
0" IBYefti G W Sfefer 18 b POT pRflnPabpli S 7OR10A121 288 WO 00121960
necessary starting materials or ‘related conpounds
wheradni debailed \gubianesdia gived ontconfarient mestbsisdoyprepaitg oxgzolidinone
mat er.i al s) may al so be found in the certain Patent
compndY ati on  Publications, the contents of the
rel eNAdKiIIeRS HE8RE cB&Rikst WBLbOAbINMY 8 48H 8ARR RPN formation contained
i ncorporated 15 herein by reference; for exanple WO
andg4ferapad withid e abaveaeferenoes and 4dasnpangingFixeplep;theapin and also the

00/,21960: WD,01/40222: 01/ 94342: 03/022824,
Exe RS PV (o F G BEATA S §15, IR PTORR: e r ef er
t O Dhifs, e hréx@hcinterdidnlalsodrbwitss e A8 corhAdunds b tHdhvention and

00/ 21960 wherei n detail ed guidance_is given on
phagppeeatirdtaqeeptalle saltsomddn apartiydeplysehledistens tereef,zan be prepared by

) | i.c chemist will be able to
ap%@%ﬁg%ﬂgZga%PﬁP%%E#%ﬁggﬁéggg% cont ai ned and
i) resieignasdretettinggionps;above references, and
acconpanyi ng Exanpl es therein and al so the Exanpl es
X

i) fapanga Pioodigs(tor sxaaple 88 ap-yiverhydeqlysableedstsr); apd/or angd

e : : . tpventi on al so provides

i) ﬁhglglﬂg tﬁjjhg%;ﬂn%%ﬁtﬁ%@o#ei&ﬁg&% rsléillgnt ion and 25
whrbiarsalqerutdseasl (R todhaepisafollows évharearitle variahlasare as defined above

mlgsgg)gh%lr%fsggla?ed??ters t hereof, can be prepared by
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a process (a) to (1); and thereafter if necessary: i)
removing any protecting groups; ii) formng a pro-drug
W@ b@s/1eoanhpl e an i n-vivo hydragl ysabl e ester); BeMGB005/002059
iii) formng a pharnaceutlcaﬂﬂz acceptable salt; 30

mhereln said processes (a) to (1) are as follows

a) ot {%og gt, gg 3%\3‘%5}1%?6\%12 g%gaftr%ﬁgggéhg%tﬁ)e%y fito anotﬁer compound of
the RvEAFIROP RN 2ahGra thdiistip ek Yorekampld) Cohipret@ntive Orgdtic

i ntroduci ng a substituent into another conpound of

Functendl frew | mswn@@nﬁdl’é}igama} dagnteky, Meth-(ahuek Rees); for example:
B R IO e B g o

an dRgRXY grb m@%Bﬂbd)rﬁ/erte@ iy dﬂa@dly)xgrgﬁum oratohke gonpethaethay be

into an acyl oxy group, for 1nstance an acetoxy grQ
obtajnehfraraa byidjorxyr apP (Rihendirecsy e thiraweh ﬁ*@éﬂtﬁ@ﬁ;ﬁ%f aliydroxy
gro oup or into the groups that may be obtained froma

droxy group (either directly or through the
an 1,2Berinesdilagl\grodp maih e lcomgerteg |bg ugtyqduation of a new ring substituent or by
refqnﬁ%l?lgaé]fg%t%qaz Y aé:ce_x)gtlﬁ wnglsp, %wgtfg{o ﬁl\éﬁ{l}:e‘ggy Wdﬁymg the 4-substituent
of ar AhMehianeb '35t?itak(9f‘1 f or8flp, & ixfttd diBink B siidhkht 1Hﬁ)nin unsubstituted
for 1nstande by nodi ying the 4-substituent 10 of a

1,2 3-tsiapddtli-yligrenp;1, 2, 3-tri azol -1-yl group, or introducing

a 4-substituent into an unsubstituted

1,2,3-triazol-1-yl group; an al cohol group may be

an élé’dh\b‘? bEdRg nhd}t @%v@&é@mg&rpaﬁe@foﬁp by tirst eomekingigtd Me@ving
| eavi n iggrou such as a halide, or sulfonate ester
a

gTOEIm surhas 21 slfenatpeirisypiuase b telheresulfonatroand thep further
conf 355 SR ePo B s PR ahEREL TRl s SRR Rfons

an £166Hot hla§ beicBheerted ihidi a@i&hﬂdﬁ&lgﬁhas aanﬂuoroacet1m1date for example by
trifluoroacetimdate for _exanple treatment with

treagppnt] il GberasRetonitile and dasadee mthiﬂée Py dBAnebeEgpted ith another
alc%lg)rl] H@eﬁ%@ﬂw"%&&t%? ttJ]n Eive aff lefh%P under acidic

et he ’uncti onal i zed et her
funcigonialiadd sther dmyaﬂmeesfnwytliheﬁurthmdnémﬁdd farexempledye by: 20

treating a carbgxyl.i aC| or ester), ar. a ket , . Or, .
a VEsaing s carhogulig %wl 39&98% &x # ketogg %Fg\gFH&FFé‘t apie dérivative with
an agaﬁa{eétams dle@%u&Pa@AMbrlﬁﬁQﬁ?d & Aky@alii kh%égg Wlkive a

agent to give a tertiar cohol, setondary a
tertoury klebhniesedemdavym]lcvholroekp@nc derevagive bgspc@dmty ng a

carbo li.c aC| ter t or a de to a

o COntucify § S &g et ditan s MRS it SR

tregygggbhgk(ﬁqm@ﬁkkwﬁ&ﬁﬁn@arboxyl|c aci d derivative
w th an amne to give an am de; by oxidizing an

aI Kesnieeatwentrofapariivaied easboxsstigragidedepivetiveawiib e emine toygive an
amI reating an epoxide with a nucl eophile such as an
fine, thiolate or al koxide to
by oxidizing an alkene to an epoxide, for example with a peracid,
by treating an epoxide with a nucleophile such as an amine, thiolate or alkoxide to
give a 2-hydroxy amine, thioether, or ether;
by oxidizing a thioether to a sulfone or sulfoxide; by oxidizing an alkene to a 1,2-diol

for example with osmium tetroxide;
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give a 2-hydroxy amine, thioether, or ether; 30 by

oxidizing a thioether to a sulfone or sul foxide; by
wo@zioditrdorg an al kene to a 1,2-diol for exanplBCTGBR005/002059

osmi um t etroxi de; WO 2005/ 118b24 PCT/ GB2005/ 002059

-21 by converting a 1,2-diol to an al dehyde for

exanpl e wi.th di. [ ; | t i vel .
o) Rufeetings T oot SRR SPRAF s Rl e Bt
altergli(tévzey g6kt AN anBéCroRed thdiBhéentivith ddode Yollowdd biea feductant such as

' yde; by converting an al dehyde into an am ne by
dimetbylsetfide)toamvava 4ldehydes by oxi di zi ng an al cohol to an

al dehyde, .keto or, carh ] ol .at.i on of
R A e
demi saidixg ah SRENENG LA allchydd)ketoné of cabexylieracidat i ve to
give an ester, carbamate or carbonate respectjvely; b
cobyacylatien efamaledid quhr@@cquttg%%rh@x@*c(ﬁ%ﬁ (i@d’&/ﬁtl&é 1%pc¥anate or
hal i d of. f r.SUuch. . .
AL T I o
anibpeopvatig s0alcshsllintes laaviag pdap sich ora ipfideadd subfonke ester such
M t sunobu-type conditions (for exanple . .
o5 o pATA RIS HOBHR b UieR (GTIy LaBYSU €A BRI Srecyfrgr such as an azide
. 1 jeS
M i T
dietheamaivaesdxgthtd, ahd hudrazoic aeid) oy ektamptivelippe usasdoe thiviype of

f th i de (f l e wi . .
wanglopBey b GBS O THydPB G T VGRed o an P P siegwle oY
reddctiBh oBHRMRR (WirlRayRraai Aflkousl@ipBinylRvEERibe) @ Brolysis of the

amino group into a substituted am no group, for
phtledlamjde éfop gxampleyvitht hyshazingduct i ve al kyl ati on,

lation,. Lf onyl ati.on: an. am ne:
o 2 Conoeltig oo AETCOS o Hisaind TR o SNy
allcAatichutdda B alRIhEdT, abatiGH, ioY euldddyydtiabj on of an amine

may be carried out by treating with a carbony
cormpoaride Bax e alkylaie w&bwya@wgh

—

I
dide, prether aryvalgd agerd serh as a

sul G0 it Tt PE A op 5 af SEELY PP i R AP g it o
cartioagcddspoand 36 as Ahl@styde and a alicing agetench as gidiven aiacetoxy

am de, an isocyanate derivative to give a urea, or a
borehiidsidef or mat e derivative to give a carbamate; an ami ne

MRY, Onif0 Hl‘é? e %gylia{éﬁ%iﬁg? %Qﬁ)ﬁ%ﬁ_%%lg)o&ﬂ'ic EX@ R *tRY such as an acyl

first converting to a or mami derivative, then
chldrideatriabgverdster tagiveapdnade, g imggatate dérivatiestd givegurea, or a
i socyanate derivative gan att hen be treated with an

chlegpfor@aGrdeaVebIfdP AW BB Er ea or carbamate

derjVakih¥ fhay B TBECrte¥ehis; andEoFARAE fdTRY alBletbyefbesbnvbitifg to a

an activated sulfonic acid derivative such as a
formamfderigtivativiel theh treating with e dghpdrhtingagentidhe resulting isocyanate
derivative may then be treated with an amine or alcohol to give a urea or carbamate derivative
respectively;

an amine may be treated with an activated sulfonic acid derivative such as a sulfonyl

chloride to give a sulfonamide;
b) by reaction of one part of a compound of formula (IT) (wherein X is a leaving group
useful in palladium [0]coupling, for example chloride, bromide, iodide,

trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) with

one part of a compound ITa, again with a leaving group X (wherein Y is an ether or
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20

30 b) by reaction of one part of a conmpound of formula
(I'1) (wherein Xis a |leaving group wuseful in

w@adosadioasm [ O] coupl i ng, for exanple chloride, PCDGBA®S/002059
i odi de, trifIuoronethylsulfa%yloxy, trimet hyl st annyl,
trial koxysilyl, or a boronic acid residue) with one

rnctioH 475 BB o Y L B

and pyridyl Q95180 ARER ds arZndviivell kaowh) see dordasthiveetS. P Stanforth,
thereof), such that the pflr i dyl - phenyl bond repl aces

Catalytic{gogsHeenpling Reagfionsyin Bigry So'lﬁ%eﬁs. Tetsighadrote O otP8ale3-303; J.K.

. | | , ' ar S, t anf —
Stille, %%?%}@chyi@%% g_nség 33??,;295' s E@%???,gﬁg\/lsfﬁu% %@y‘? rShQu.kl, Chem. Rev.,
1995, 92}’2_1%'79231183; DBk GoManbdandl OB HarR6ig; BOBentION. Chem., 1997, 1,
tille, Angew Chem Int. Ed, Eng., 1986, ég 509- 5§AB
287309 S M anforbaferakedigniit 19%8 263 3P K. Bari &5 Wag, A'S. Batsanov,
2457- : <aandad. F. Hartw g,
MR. B’éi??’raélﬁtdﬁgaéﬁtCfﬁ@?%@bﬁ%wgﬁ%?@g? S. P. IrSt anfor t h,

Tetr aggdron, o4 1998, 263-303; P.R Parry, C_ Wang,
A S. Bais nov,>>' M R Bryce; and B. (')Ta\it, —\Or g.

Che ! , 075411843, R2 O O | X \YN /—EXN=N
1 NR'N \)/d\@[\jl he | &awifg T oup ybe the
same oy/ different Yh t¥e two nmolecules (I1) and (lla);
for eRample: 10 Y'. SnMe3 RZ NO R2OY N N O N=N
R33N N~ ON-NNR R3 c) by reaction of

Slfa\k/ith an

pyri dyl - phe carbamate derivative (111

the leav3RPERRP DRinBY Ve tHesai¢ls differbedn ohd thanaoleculénand (1a);
oxazol1dinone ring, as illustrated bel ow (wherein Y is
for example: her ei nbef ore defi ned);

o-N /=

R2

ol
| N»\o N=N T
\J\/N’\)\w

RS

€) by reaction of a pyridyl-phenyl carbamate derivative (III) with an appropriately
substituted oxirane to form an oxazolidinone ring, as illustrated below (wherein Y is as

hereinbefore defined);

Rz o) |;\|=N
—N Q\/N\)\IQ'I R2 N:N
PN N NHCO,R —» . _N \o‘\'\)\
Y . 2 0O N\ / \ N/\l‘ N../™R
N 3 Y - ')
R N >//
3
(1) R ©

variations on this process in which the carbamate is replaced by an isocyanate or by an amine
or/and in which the oxirane is replaced by an equivalent reagent X-CH,CH(O-optionally
protected)CHtriazoleR; where X is a displaceable group are also well known in the art,

for example,
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15

RZONNL~-N/ RRz O NHCO2ZR - O NNNN"R Y N- Y
N10 Ra NR (IlIl) 30 variations on this process in
wobkioshidobe carbamate is replaced by an i socyanetEGBR00§02059
an amine 20 or/and in which #he oxirane is repl aced by

an equi val ent reagent X-CH2CH( O optionally
protected) CH2tri azol eRl wherg=) i s a displ aceabl e
group are also well kno [ rt, for exanple, WO

't
2005/ 116024 - 23 - P 02059 OAc N=N Br-"~N-R

a’r epNatea )

i odi de, tP_ri fl uoronet hyl sul fonyl oxy, tri metRyl st annyl ,
(d) tﬂéyﬁh&%y@ald&npoaﬁdafmﬁlam(wppi d residue with a

conmpound of the fornul az(\/): O NX Y (V) 10 wherein

X is a replaceable suBstituenf (such as chloride,

brom de, i odide,

e/ N\

Iv)
where X is a replaceable substituent - such as chloride, bromide, iodide,

trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue with a

N
Y

M)

wherein X’ is a replaceable substituent (such as chloride, bromide, iodide,

compound of the formula (V):

trifluoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a boronic acid residue) and
wherein Y is as hereinbefore defined; wherein the substituents X and X’ are chosen to be
complementary pairs of substituents known in the art to be suitable as complementary

substrates for coupling reactions catalysed by transition metals such as palladium(0);

e) by reaction of a 3-pyridylphenylbiaryl aldehyde derivative (VI) to form an isoxazoline
ring at the undeveloped heteroaryl position, as illustrated below (wherein Y is as hereinbefore

defined);



trifluoronethyl sul fonyl oxy, trinethylstannyl,
trial koxysilyl, or a boronic acid residue) and
wob@seiq2d’ i s as herei nbef ore_defined; wherei nP€T16B2005/002059
substituents X and X are ché$en to be conplenentary
pairs of substituents known in the art to be suitable
as conplenentary substrates for coupling reactions
catal ysed by transition nmetal B such as pakl adi urg 0) ;
R\ by re%gtlon of aHR—oyr | gil‘g\heny hi ar ) dghyde
b) tRr=Nor-ram-i sp i N h% N=N
enpapy-rposi ti pn, Hs I\ N\)\
in Y is as herei nbefore| defined);
2005/ 116024 PCT/ GB2005/ 002059 -24 Rz O RZ\? HEN- OH
Ho'N ~10 NMD -- \ / N~ON=N NV N-RHNVIN H N 3
Rs R (VI) (MI) RzZ1. NBg/Base ON/ | \ - ON=NY
~Y R3\ -L varlat| oS onO his process in which
thé"BrSéBé‘é"flvelm (@\ni yrid e oweiNde VIT') is
: i %é e (VI 1)
a{/ YknovvnlntheartR RZOO- "N ONN R3 5
VI f) by formation of the triazole ring froma
suitably functionalised internmediate in which the
vanat1bﬁ§®’tﬁﬁ1€§ o8k iflwhichhenieactiverigtesyiediae(h aitelerexadtyVII’) is obtained
formed, for exanple as_ illustrated by the schene
other thewhby exidatyor of ancoxinae £V Hhatesrel! rommiadhe afio 2005/ 116024
PCT/ GB2005/ 002059

(VID)

f) by formation of the triazole ring from a suitably functionalised intermediate in which

the isoxazole-pyridyl-phenyl ring system is already formed, for example as illustrated by the

scheme (wherein Y is as hereinbefore defined):




-25 (Leaving group LG = e.g. nesylate,tosylate etc) 2
2 RO(ii) RO ON~-OONNOYN OHYN~~LG R3
(RSOOS/NMOWN Base M tsunobu reaction R2 0 (LeavPCyGBe@®af002059
ONON=N e.qg. ina SItU)?’ T oxide N generated ated
inYNRS RLRZROR 0O ON-~Oj\\/ NONNRL YR Y
NN ~N~- NRs Ns R both sane R Heat R 1 0y JinRrouflQeg.
I1l or R or Il R Y =alkyl or aryl R2 Oﬁn tb'sWateetc)
aryl or b\NNRgN\NON-Y
CT/)ngoos/oo( 059 -%6N\

Ao

Mitsunobu reaction »\
(Leaving group = N —
e.g. phosphine oxide 07Ny— \ 0o

N !
generated in situ) Y. N= \)\/N \)\R1

R1
2
~ oN >\\o N—N R
o} N 72\ N>\\O RY J\)_Q_b’ N \)\/ r\a
3

R, both same
R Heat 5@
W 0 0 §
S 1 \V/;
v e
[ | Dl .
o | g or

R1

Y = alkyl or aryl 2

Z = alkyl, aryl or halo N R O»\ N”N R'
- N o NI
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g) by cycloaddition via the azide to acetyl enes, for
exanpl e by reacting azidonethyl oxazolidinones wth
W 200sitn@k4 al kynes using Cu(l) catal ysis in e.gPCHGB2®EH02059
al coholic solution at anbie-t enperatures to give
Aérsubstituted 1,2,3-triazoles (V.V. Rostovtsev, L.G
een V.V Fokl n, and K Shar Ies
9  revclmidiiongs the@fldezts%etzgg% Crghafipfe ot g g azglomethyl

oxazohﬁ@o&\!g \(f‘@f&%@%&ﬁ%% ﬁes%n&%@ I e?/a({l%/wmdee% aﬁﬁ&)us agcghl&gcmgolutlon

at amblaxstaahbahmresﬁo ryiviesd-pulisefdied N2 JS-tGaredes (V=V1Rystavisew ING. Green,

. 6 B S e S L g9 SETRSE ML e

below @%ﬂﬁ@%&%ﬁé@%ﬁ% dgmefiydrazones  (Sakai, Kuni hazu;
i da, Kondo, Kiyosi; Bull. Chem Soc. Jpn.,

8@ 179- £83; 10 pakal Sery"lg,g,zu Tsunenot oR\Dai efR;
ke gt o KON Quarukhsd@&d)b 5-15 ik M% \/O\, N=N
-ustrated-—below [ [ N
er ¥Fhh ore\é\r%eq@me e'ftOHF?”fﬂ'HZORZ 0 NNHSO%(AWI or \)\R1
alkyl) "R 00\ OOV BREN M N YN R\ 3YN R3
\~N/~RlL i) for Rl as &A-#rll o substituent, conpounds

of 1;|orrrulhaI (1) maly gl so be made by reacting 15

azi donet 0X h ha I I
h) bﬁ|rmcnagg%mox@?§§wga@bﬂé’$§e%“&wrAlb'«Ylé?ey UGBy drazones
(Sakai, gﬁ ilazu én&ﬂoﬂgblﬁ% X3 OPO Oﬁlyloﬁ Bgll Ko s@b'}ﬁmsﬁ% §$9-183;

zéhe or m’or i'oxan, as i1l ustrateéed
Sakai, Kehi@ve{; kesiedto,YDaisi; Eobbey ﬁalmbeKonch) d@ymshed*}l,do,olﬁobm Ep

103 840;%%’\88%](}%'%5/2% ﬁ_ggﬁated\)ef\l-w é\k herein %15 as ll\llerelnbefore Baﬁﬁ)

cl
R1
cl
R} o NNHSO,(Aryi or aIkyI) R
oN_ \ o — /

Y =/ A, Y B \/\/ \)\
R

i) for R, as a 4-halo substituent, 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 chlorobenzene, chloroform or

dioxan, as illustrated below (wherein Y is as hereinbefore defined);

Hal
aogen ~al
°| ’N>_< > 2} > Mo N=N
)
%N\%halogen

for the case when the halogen in the vinylsulfonylchloride reagent shown above is bromine
see C. S. Rondestvedt, Jr. and P.K. Chang, J. Amer. Chem. Soc., 77, 1955, 6532-6540;
preparation of 1-bromo-1-ethenesulfonyl chloride by C. S. Rondestvedt, Jr., J. Amer. Chem.
Soc., 76, 1954, 1926-1929);



20 for the case when the hal ogen in the

vi nyl sul f onyl chl ori de reagent shown above is brom ne
wW@Ee@s[1605t Rondestvedt, Jr. and P. K. Chang, J.P@&eB2005/002059

Chem Soc., 77, 1955, 6532-6540; preparatlon of

1- br ono- I-ethenesulfonyl chloride by C

oo SRSt i Sl g e o
a proces§ %cffo%cﬁddotrﬁ&ﬂnﬁ 8AMe fBAnA (1) whefdih R Ois|4-cHlGienE s BHtarle is

oride wth an azide derivative in a process to
carried dupand &C andpo® Ad, pfefd:rh‘dyfabmm tenpieyatuig egithien inRimpingg solvent,

4-chloro-1, 2, azole is carr
preferably Shigyoprizehb PIokponHoh diFpe Para B PR Py
5 sol vent, preferably chl orobenzene, chloroform or
di oxan, or nore preferably without a solvent; 5 1) an
1) al dllermiive vete wut prefeored sprgid @nb%@t@i)htgir@i}(@% epimer on the

t ut ed) hyd
oot A A LB SR Bl BSRIEh e

that pro Wgﬁﬁr@eﬁtrm wihedEiR 18 wRSdEBisdher ﬂ'nb%be ch?cl@ﬂl,I ﬁ)ﬁéxe@@ié re,
erein the unmanted i somer e recycl ed, for

O \Q\ 0\\\\ ~\ NI o N=N, I i pase®™Ho ol
[H 2.9 Bstér Lgh 9 n=N
NN St 1, e U 1T

4 N N ~N | ~R12 Racemsatlon R30R3R~% 10

The fp f conpounds of forrmulae (11) and (11a)
as use‘hl !gk*‘o‘*j'“%ﬁ RO2NONNY\ X ~N~ &RL I\b

Ha) 105\/\,here|n each X i s indepandgnt|y
QLLD u;\eful |n pallactoymREgH cqlyp | @ N\)\R,
O \A/N\)\R 2. Racemlsatlon

10

R 0 N
X N
1\1\)\# v N
RS
an (ITa)

15 wherein each X is independently a leaving group useful in palladium [0]coupling, for example
chloride, bromide, iodide, triftuoromethylsulfonyloxy, trimethylstannyl, trialkoxysilyl, or a
boronic acid residue may be carried out by any method known in the art for assembling such
types of compounds, see for example WO 03/022824.

For example, where Rya is a triazole ring, the 3 ring system of a compound of formula

20 (II) may be assembled in a number of different ways as illustrated below for the unsubstituted
triazole. Similar processes may be used for substituted triazoles and other values of Ria. It
will be appreciated that X in formula (II) as shown in the scheme below may be the same
throughout the assembly of the 3 ring system, or may be altered at an appropriate point prior
to coupling with the compound of formula (Ila); for example a compound of formula (II)

25 wherein X is I or Br may be converted to a compound where X is a boronic acid or ester, or a
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15

chloride, bromde, iodide, trifluoronethylsulfonyl oxy,
trinmethylstannyl, trial koxysilyl, or a boronic acid

wo e®sdu®24ay be carried out by any method knowpCT/GBRI96/002059
art for assenbling such typz%'of conmpounds, see for
exanpl e WO 03/022824. For exanple where Rlais a

trimptgy RS VYO S b DN BECPRO A BER {110 with a suiable
subsﬁHeBEXeer Ve ple drl! A!ﬁérﬁ@tﬁ\%‘ljy helogiWohifd of the formula (11a) wherein X
unsubstituted triazole. Simlar processes may be used
is a bawnisubkt drtestepdr artimetiyétananbdesivative, maydeesre@«ftewah ajqompound of
C|atedtha in.for as shown in
fom%‘ﬂ"ehgc‘ﬁéﬁﬁglggg} &/\?W&‘i}l 08 Qc(ﬁeéw %%S“nﬁﬁ%% %)ut t he
assenmbly of thexf3 ring system or may be altered at an
appropriate poin ri or to coupling w t he ctorrpound
of forrmula (I1 le E— compound for
(I'1) 25 wherein be cor
conpound where R is a boronlc acid or est or
2005/ 116024 PCT/ GB2005/ 002059 -28 tri rmf'hyl st nnyI
deripfati ve @nd then coupl gd with a conmpound of for nmul a
wtable sybstituent X, for exanple Br
natlve y, a cpnpound of the formula'(I1a)
nic jacid or ester, Bf
tri et hyl st annyl erivat/ive, nmay be reactjtc
conmpound of fornula (1§y) wherein X isX
derivative such | or Br. R2 ~ ~\ N &7
X RO DN GR QR3 2 R ~- NNRR2 O R3 X\ O

RZ OR X\ NI NM ﬁ{SE!S I'l) Conpounds of

formula (11 froman oxi me substituted
pyridine derj ' bel ow, wherein X is Br
or |. The ox®ne de(usvatlve itself maybe derived,

Compounds of formula (I1a) may be derived from an oxime substituted pyridine
derivative as shown below, wherein X is Br or I. The oxime derivative itself may be derived
from simple halo-pyridine derivatives via aldehydo-halopyridines. Where a single enantiomer
is required, the chiral centre on the isoxazole ring may be introduced by any means known in
the art, for example by resolution of an ester group, for instance using an enzyme such as a
lipase to achieve selectivity. This process is illustrated below for a butyl ester, however it will
be appreciated that other alkyl or alkenyl esters may be used, and that resolution and
hydrolysis may be achieved in a single step by enzyme catalysed selective ester hydrolysis. It
will also be appreciated that resolution could be achieved by enzyme catalysed esterification
of a hydroxy group, followed by hydrolysis to give the chiral alcohol shown below. The
hydroxy group can then be elaborated to give the required compound of formula (IIa). It will
be appreciated that X in formula (ITa) as shown in the scheme below may be the same
throughout the assembly of the two ring system, or may be altered at an appropriate point

prior to coupling with the compound of formula (II):
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from sinpl e hal o-pyridine derivatives via
al dehydo- hal opyri di nes. Where a single enantioner is

WO eqpsitte@ed the chiral centre on the isoxazol e PCTIGBREE/002059
be introduced by any neans k&dwn in 10 the art, for
exanpl e by resolution of an ester group, for instance
usi ng an enzyme such as a |ipase to achieve _

sel ecti VHOY ThHisS Yprocess (s iflustrafedy b
but yl ester,\T%%%;}%;%t \Mil '
ot her al kyl or al kenyl esters be used, and that

resolution and hydrolysis may B& achieved in a single
step by enzyne catal ysed sel ective ester hydrolysis.
gﬁ”&%‘f d be

It will also be appreciated that |FE880HM°
achi eved by enzyne catal ysed estgrification 15 of a
hydroxy group, followed by hydPolysis t jve the

chiral al cohol shown bel owo T ydr .0 group can
then be el aborated to give the required conmpound of
formula (lIla). It wll be appreciated that X in

formula (Il1a) as shown in the schene bel ow may be the

SaMe fériiatioglbotie OREsubssroiM from b hybiexymethyl astiyenempy be
or may be altered at _an appropri rior

ate poi.nt to
carrie Ot gy wiagh of e sYBhEBE HRIvER eI CPPP)'@‘? (ggrotection as

/ . 4
s B3R AROR Y EFACHRORSA08 03501 AR, TGl o2 s o,
halof groumfor othepleating goRep Gulbstich aemmebylote ca tosyttossjerg ed/imidates
bstit t. b i ed t.. .of th
suctghip P ToRC BRI C EXADIES OF BBt e SBp 88 118 elow
5 @%ﬁf@@i}%ﬁrecﬁiéd aht ﬁle%%ﬁ‘thgﬁ’é $QuBHRS SR T the séieene@dtow may be

group are for exanple the hydroxyl group, halo1group i
appli@ratany eppropaate sgge dutime the@psesibdyofthe gompayndang thps that G in the

tosyl ate ester nd. i m dat uc . .
schrfs i e et A Ao B ise TP P purcylophenyl, gyidyl-pheny!
oxa2diRANIe roFB%n!'i&’ﬂsph@ﬁﬁ-cb@h&%indﬂe-xﬂhﬂh&ltﬁ@zo@@ﬁﬁgi gysedng] t hat

the synthetic sequences shown in the schene bel ow nmay

be applied at any appropriate stage during the

assenbly of the conpound angsthus that Gin the 10

schene bel ow may repres i y substituted

pyridyl, pyridyl-phenyt, p8asedyl - phenyl oxazol i di none

or pyridyl-ph&nﬁ{-oxazolidimone-net yltriazole ring
systens; W@ O, G ogyy HO NH

HO
CFa/U\

O—R,a

S ~N
22?3 or RSO,Cl acid N\
CF;CN * base R,a—0
base o-N R,a-OH
LG base

—N
0O R,a-OH
3Y aCid

NH
When compounds of the invention require further transformation of the group Rsa to yield the

15 desired OR* group, any reaction sequences well-known in the art may be used, for example:



CF3--k Rd4a PPH3 or RSO2CI id O CCl4 G CF3CN base

Rda-O base ON R4a-OH G LG base O- N G Rda-H
wWEEBrnoaci d NH When conpounds of the i nventiPCI/GB2005/002059

require further transformtidh-of the group Rda to

yield the 15 desired OR4 group, any reaction

sequences wel |l -kn in the art may be used, for

exanpl e: QWD 2005126024 PR(%IXGBZOOSI 002059 -GONQ0 O N N
R,R\./ \~-OJR&§0—H9—W gg%gigp‘gey\g\}‘(?
aci di ROG Mydrolysis Hp~, O 0 -N @ QO G HO-0

RR N O coup|ing agent @BH; &G04 OHO \ G NalO4 0 O
BH, NaB RCOBH H2O2 RRNH n=_Q

NG p HO O-
Na( OACP3BH n=p p, N ~N G -N~Q G i (") n O‘ewés

hydrolysis HO/\/O

~N

o 0N o
/U\/O\/‘\}‘G RRNH i >—G
HO —> ©

. RR'N
coupling agent

_N NalO,

N ~N
o) o] o
\ OSO4 OH A\N G \ G
/\/o\)\)'G g Ho\)\/o E HJ\/O
R,BH;
NaBH
ROOH HO, = RRNH
=0 1 Na(OAc),BH

~N n=
0
- N\ \ G /N\
1 ﬁ © ~) \/O \/'\>— ©
(9] HO n o)
[~ RRN. N
acylation
NuH or alkylation
/N\ PPh
‘ /N G 3
Nu\/k/o\/l\)_ ¢ Reg— T’ or
RSO,Cl
. ba
Nu = nucleophile such as amine, thiolate, or alkoxide e
~N
o-N NuH \)\>—G
NU/ (A)n\/
f e
~N
\/(‘);N>> ¢ T Jl\>— Ny
-~ O
e N N7
acylation
or alkylation
or sulfonylation oN

\)\>‘ °
N
H
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~HO/ /~O0-"/ v RR N acylation NuH or alkylation ~, N
(DH OWN \/ \' G PPh3 Ca4 Nu or RSO2CI Nu =

woeasopioed e such as amine, thiolate, or al koxi PET/GB3®S5/002059
j--~ OW NuH G LG - (~)n~O Na¥B- OW PPH3 / H20 O N G
~("Nn OG N3 (te)n/OHN acylation or alkylation or

sui fonylation, O. N 005/ 116024 PCT/ GB2005/ 00205

: 3§0@@ﬁﬁ%é&ﬂf§h%for¥lﬁﬂﬂ\é?ﬁf§ﬁ% 1{*?%&)&2?/%%1?18 o O g g ¥ 1 OR are
novel 3h@ Frtn AfindeRndEftta8ectBEhY ihventiiid. Rkeculd@eéfipoands Jfakilaspect of

an 1 ndependent aspect of the invention. Particul ar

the invention Auscarfipdunids ofibp Senmudd () tveherein Kats erledingd in any of the
co ds. of . t f L | | .0j '
L e

| NRRiJoARILEIIRS Fhefl @Iy whbrfianeisar hdlgteaianaft BTOR Sare novel and

Conpounds of the fornmula (11a) where in X is a hal oge
formparningependoppspgcs ofihgdnveation. Rasiclancorpoupdsridhis a&eﬁge‘? the
. 0of the.invent.ian,, Bartécuyl 0 n ' ct
inveffiof 1§ RGRI AT NP it 0l TR 1 2 26 RS

20 It Rill bedzhdeRBood2Bat 35X 6, bazdniandid2s estet” medds 20 the group

“BGRANORD wharnia Y SubR” aBAeReRaRRty SclFiEAdom RTagen 1ad o
(1—4?5@%@&%&9&9% ﬁﬁetfxgilj gﬂntyggncf nfﬁs%?ﬁ’ﬁf&%rﬂ@ Bgdifler forma 2 or 3

. group et hyl and
carbof bpdgPyEveentheRko anggdBatbmg ettdvdied tothsmbardh asem3o form a 5- or 6-

merg%?dglgpggsg%gﬁ&gk&ggq%ﬁ @g gfo\ggrc%@/o%ﬁg—i{%tg ?ﬁptﬁnﬁ }9 Q\%D%ti%u?ed by 1 to
4 métﬁ?lpﬁ&tél%sv Bl exdMPRItE 8kt 1€, 12 DRetdntclidRyRhE BEE2d)Sor R* and R®

optional fy substituted by 1'to
together form a 1,2-phenyl group (thereby giving a catechol ester).

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

When an optically active form of a compound of the invention is required, it may be
obtained by carrying out one of the above procedures using an optically active starting
material (formed, for example, by asymmetric induction of a suitable reaction step), or by
resolution of a racemic form of the compound or intermediate using a standard procedure, or
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 (II) wherein X = Br (formula (IIc) may be made from
compounds of the formula (IX) 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

bromide and an acid (wherein each X is independently H or F and Rp is selected from



4 methyl groups, for exanple to forma
1,1,2,2-tetranet hyl ethyl ene bridge), or RA and RB
wao owstibed f orm a 1, 2- phenyl group (thereby gi vPEIGB2005/002059
catechol ester). 15 The renp¥at of any protecting
groups the formati on of a pharmaceutically-acceptable

It and/or the f t hydr o] |
hy gt M BB, A DRPRErL QPR R AT, °
tnﬂ&l{reﬁeﬂhgl &{a&@lgﬁ 4@51!&91]9t andard techni ques.

Furt hef nore etai'l s"on the these steps, for exanple
the preparation of in-vivo hydrol ysabl e ester prodrugs
has been provi ded, for exanmpl e, in ¥he sectipn above
on such esfers. Zgughen an optically 3ctive flormof a

tionis reqwre 7y ~be
ryy n outNQne of the aRovg piockdurisy
usi ng an opticall ti \;é/Ntiarti ng g [
for exanpl &, by asymmet = ipggduction’of a suitable Rp

reaction step), or by resolution of a racem c form of
5 t he conpound or imIIey medi at e usi ng a st anddiid)

procedur e, chr orrat .ographi c. separ at.i on af

di dswak %aw%&/ th%@w PFiBg {3’&%516 iR FrActiPR H}ega%ifangample by
the %g f@ybe%ée% gyarcfrﬂirde bhe a&ﬁe&%f)ﬁﬁﬂ@f& i8¢ ré&@ﬁd)r? al ly

active conpoun an Intermediates. ~Simlarly,

BrOé\hEBH’c*l PEBE re@B} $GBO of a conpound of the invention
is required, it may be obtained by carrying. out. one
is 2 gPnveRIENEIAY b GFEBEDTRISD @msw%la&?\{%ﬁﬁé s baamige solutions
10 w1ﬂ}1{1 Etlng material, or by resolution of a m xture of

€ regioisoners or internediates using a standard
pr @@esranientlyd theCaip anthoiomide mhy bé pravides t()gdtyenktyexse pﬁhydrobromlc

a01df_ gE{ﬁh g’?}{emfrl a%}(%ﬁ @%c}?g;s agpilu(rrlgg ?rlxr{y%‘%;n for B’jr?"t‘}ﬂ aﬁl P%‘{;QPHS N tution of
hyd%{b?%%]fé%tcicp Buchf as®, 4880 Wy laQlle ik h&ﬁﬁbﬁﬁﬁi@%@ﬁﬂ;oﬁﬁlﬁo ARy R_nvenient

usin romne generaterd’in situ froma bromate,
con@eﬂmatmm déswehd sahutinoinghy(hehsedi n each X is independently

15 g (@ggglggt}%gggggtle gsggrﬁ%élgg’é%mﬁoiﬁq%g%}l{%}? 932 4otass1um bromate or

sodfﬁ% Qﬁéh‘lat@ Sﬁﬂ%f? "tﬁ%romfa{e%? hadBALR W soludiohlin Waﬂ:lffEt h y I,
trifluoroneth

-Si[(1-4CQalkyl]3). x - N O
Br The®@ohpigund of formula (Mo ”ay be dl%[y in gly( qupt@lyle(orgqg}c oivent. In
reci at hat
thlslcglét&ﬁ) BW?%E d]inu?‘ﬁs tﬁ% g, or gtgfgﬁﬂgﬁﬁ rbrg ?gc F%ﬁleb@t& water and must
not fealf RIRLR otBerlieai¥ntle and acid, according to the

20 r eazgts:n(t)ar‘:)le gl%t is acgglg a;;d 5%1& cérilpgul?lrdzof}ors;nlﬁa (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.
The reaction between bromate and bromide in the presence of acid is exothermic.
25 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

of bromate.
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IS a convenient way to circunvent problens associ ated

W th degradation of bromne solutions 10 with tine.
w@evsanioent |y, the acid and brom de may be pr oRCTI682005/002059

t oget her by use of hydrobronP2- acid. Suitably the

brom de is added as a solution in water, for exanple

an aqueous sol ution of drobroni.c acjid, such as a ..
38D A e T SO SHERE GuGP<gire iy SomBarison o the
qualgggﬁ?ﬂlfgﬁ%lgoﬁﬁ@ﬁﬁﬂﬁiflﬁfa' @B) @egsuch a sol ution nay be

nveniently the bromate is an alkali netal
br dietrete of additiors opihe dsahaimspiutiomisena eritied di enHepicafnt ibis added at

a rat%%i@}:}g | @%E%n]ge;rgqqg% q?ﬁ}i’x%re?agg%? is?é%jgtagl%lg :Jttéelggpglleg) %r\ﬁit gdr"]’g during the
addidh beBlEnRE 0anic solvent. In this context, suitable
e

ans that the organic solvent nust be be m scible .
wi tThewedotion anigtunesizy bastirred; foit exainple atrabowttanelyient temperature, until

reagents. 20 A sui.table solvent is .acetic acid The . .
the reg &maxppefeo rfpmugl b ﬁxg)rezﬁséyn Béay?}? es(f;-fl\;xé)arsictﬂ coglpﬂe?e, including
the Hin¥ telulre@fforsRlatichWibabhsteOr gani ¢ sol vent, such as

aceti ¢ acid, and water. Conveniently, the aqueous |
solAfitdrdhe whctinrosicgmplete, didd desirabler thacmeyqatysxcess brpraine generated

co nd of. formula~(l] S ' o .
e R SR o b A bl e MR B SRM £88y B ot soun
of ni¥tEHTtdBtel for kRanpleasentidn of sadiintl ttalsixdfitecinwater. Bufficient

Conveni ently, a vessel containjng the reaction mxture
metpigulfite is gddasfo reast withapyaesadyahbrgiinge- bat h, but

mai-fAt e . i r j .

TR SPANT gBY.B S BV shEIRRLPLYAE, 8 gl by ion o
the practbicRtktuepaMgndissolitiondntoeswtier orgahii solvegt ardeappropriate washing

inanice- b

reaction mxture_ is cogled ath such that .
andienaparafigse rléthermaodict P‘Pi&%%“a%?%‘?ﬁ lfea%cg’smB%%e@ 2y G &Rpvemnient to

‘ ! o Qb
e A LS BB 9850 o
crysiillikutionah e camgollydanarder.ar e used in conparison to the

guantity of the conpound, of. fornul ] b) used. The .

r a_tféé(‘@r‘ylﬁﬁ? L4 fLBﬂl_ebPSPFﬁ"é)fﬁ}F%WﬁP%n% ﬁﬁ%‘f lérPr‘?‘gg‘?fg"l process for forming
a cot%#ao:uh{i %gt}{eé@ﬂ'}ﬁﬁg (8O fr¥m &l dondpduRf §efe Formda (I%)%s%@lge'ihbefore

nper ature of “the reaction |s maintaine
defined, waidnpra@esancnBiking treatmgnt b sofutaadiftthoeongound effergula (Ib)

..The reactiqn m xtur be stiryed, for exanple at
with p pltcals mst ﬁFﬁP@ﬁﬁ@§§g§¥%¥°TWﬁ%4& the reaction is
COMRL&h@ing 1Y PRGRlet Yspeb 6t th& RGBS, BRYe fs3)f6videdta PRIES for forming

to corrp‘ﬁg%e, including the time required for addition

a capfipdmnd i the. forxtrele (IIe hizomeacnoninornd ef the fprnatle (ITh)rasihereinbefore
deéirgple to renpve any excess brom ne generated 10

defiged.spil RTAGTSSLYBRUEPSt he product. Conveniently this may

2) BEtRER T\ nton ddtehd dopoahd of Satnutd @Ib) 104 mixture of water and a
nmet abi sulfite, for exanple a solution of sodium

suitalle abganid folvent withwquequs hgdrobremismeid; 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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metabisulfite is added to react with any residual

brom ne. The product nmay be isol ated by any conveni ent
wore@nd160bor exanple by filtration from the reBCt/GBR05/002059

m xture, or by dissolution rdto anot her or gani c

sol vent and appropriate washing 15 and evaporati on.

..the.product solidifies.f the reaction mxture
o) aqditigpugt ioTebmA P Peapis el TR B thfieden,
hea{d:pRlidd¥® SRktHéd RPect b heakPeRRlon, theredh Ptﬂvicwa-a%ﬁo@ss for forming
and allow crystallisation in a controlled manner.
a compoundipfithe formuls (TFe) Heom a spmpeunsk ofithe farmubaEiby as hegmbefore
i s, pr.qvided a process for formng a conmpound of the
deﬁ?%q”ﬁﬂﬁ&’r?ﬁefse On%ﬁng%ﬂga conpound of the fornula (11b) as
a) tRafkidBeh eslatiePofiat icoegdousboffopneia €HB) enphxtsind water and a
_treatment of a solution of the conpound of fornula
suitghle pnganigisplyentvidh paueousBYdpPbisEsea¢id; and hydrobromic
i.d, C i . t . .the invention,
b) a?‘ﬁé?% Ol%\én %{u%\?{l?sgsé)g&gﬁpi%% eailgaﬁ lfrg(?ta or %%%g a conpound of
c) addiﬁcr)]ﬁ of zm‘tik}atfidd éﬁbgfulfnomeglbtsmfhg totactfwithhenyf excess rofnidel)
_as hereinbefore efi ne sai r ss conprising: 25
d) isglationof thearpdust campend eighe g?“]fl%e&@gnpound of formula
(1 Do ' in@EHli | it BRIvEA QA D3HBb&ss for formi
Sor TSR] e SRl N In PR, S BRI DG s Sor forming
a coafpoand afithe dorsmda (Tit)ifom e ompowidkef the fretmala @Fty aahereinbefore

Aé:(i:origi n%c&to a further aspect of the invention, there
defiped, SpIG\PIERESsS PG MESs for forming a compound of the

a) thAtALHtd1 & sbRlioh bPReRofPERRVSC 0Bl THb] BY dMbdure bEWatét@nd a

erei nbefore 30 defined, said process conprising: a)
suitabrle atgapivtsobentwith haudousm hpdrobtemie eeigound of fornul a

1.b) Ln a mxture.of ter .an L tabl e organic
b) aéflc‘ﬂl‘@ﬁ ot a0, PYFOLR FRANHRD ?ﬁf%rai%%%gtgf‘%f& e b) addition of
¢) additiBA UL HSIuBEH ot dodfn® netibisul fkkaltd roaed with biiyoemiess brantiné)\O
12005/ 116024 PCT/ GB2005/ 002059 - 34 C?b addi tion of a )
d) isodatini of theoprodeat icompaendef the farmuda ¢lle) by hetting the migiyre resulting
eXCes QN1 NE;. c .
o SG3T ROAY  pACO O S 8 SRRl mpound o
the fRRBUNR) efystalies.ormul a (11c) froma conpound of the
formul a_(11b) as herei nbefore defined, sai.g cﬂareocess
confpaording to s fusther falraahthe gaventian figrs 15 Rreididpcompound of the
inve%%'gﬁp gph%hng&hﬂwlgl-ééc%}tﬁhblb @%1@’ ik GHo oly‘%l)fcres?e@ GheReof for use
sul tabl € organi c sol ve w th "aqueous hydrobrom c
in aanéthod &f) trentidéntiod thedfunaan @gnéoaldodpbytheapyof an al kal i

metal bromate; ¢) additi of a solution of.sodi.

o tARFORIRE 10 EREeF GRS GF R PRSI REUION g povidg) a method for
pro«%ﬁc%%aéﬂ ARivattetiNFRECH WGH i PBBOGEIhndthal Sehfa@miaA & need of such

I'1c). 10 According to a further asgect of the

treatmergywhioh compases admipistoning tuisaid primeesseffentive emeinipf 2 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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a conpound of the formula (Il1c) froma conpound of the
formula (11b) as herei nbefore defined, said process
w@oowpni®eng: a) treatnent of a_solution of thePCDGBRWALI02059
of fornula (11b) in a nmixturddof water and a suitable
organi ¢ solvent with aqueous hydrobrom c acid; 15 b)

addi ti pn _of an aqueoys oI.utign of .an.al @ﬂfi maglal ter or a

br SRAE%ET tQYseRATARONRC f 1y TREIIPROHR iV Lo Rlysablc ester
phattRicaiclfact & ttle ERAMEreWE, ifcladiNg @ pEaFTachitallpRccahiable salt of an

I sol ati onh of the product conmpound of the fornmula (I]c)

in-viwso Hyalzoliysalet ¢sternihrreinadicr sthistsepiion fetading 4o Bhargiceniicp] composition
“a e s RpSRE e e a0 CRRDSbrop 8Bl b lfhent of

mardfalfEQhdlhg Butn if pertibdsr thedhtin@indéctiohgit iynefiallp formulated in

there is provided a conpound of the invention, or a
accqyfianogadithustindard phasmeeqytiss) sadiceas a phamacgitygl composition.

hydt ol o] e e ' .
b R Pl Ry BT b
comPosiabs which ngprises 4 bempdedtdfities miertion, pr fseind hydrolysable ester or a
invention there is roviged a.method for  producing.an
phasmacepieallsracarptas st theFeoh Wl painE E QUARACEH :acgﬂ%fﬁol%é,a“ of an
. . |
P S T RS S
corffiewothpositiohhef the ésention mag bt ima foror sugtable for oral use (for example

o ) RS G20 BRSRLR £ 281 Lo AR isions, isperie

powRfeRVdrdesndesC YIRAUALIRIrs), it thpiéaiNisk @fdr eRdmyle as creams, ointments,
pharmaceut i cdl I'y- acceptable salt, or in-vivo

gelshyraqiepsadd @lyssiusions hesuspénsidng), fosadnisistratieniasceyieediops, for

and the use af.. 30 a conpound.of, the.inventi f
sanfccatip Bipafeion Cob SR AT iy Eiasd ek 8 Ropl MerosoD, for
adnfifistratiod by MsWiMBofEF SlaviAbhea A6E19 Tcli\_tiﬁkﬁl]ﬁiﬁder)' ¢ fohparenteral

manuf acture of a medi cament for use in the production
adnghistiaticm(forexemple asia serile egudons ar oy FRIBIQILE NtERTERRNS;

sych as n. / . . .
ot R netF BRSSPI s o
dosﬁ,}g?i_rol ysabl e ester or a pharnmaceutically-acceptable

salt thereof, including a pharmaceuti.cal]y-acceptable .

salln adlitign to the-cpmpeundsridhs Bieserd eplen, t{i%@i‘aé’ffﬁ ufigpl composition

n-. | .
ot b oR Y 40 bt (0B UEH RGN R a0
(sinfuiltaataidiy) gequentidlly @sepahtety) edtinemtorahiord knewmdiugs selected from

i ncl uding humans, in particular in treafing infegtiaon
o el P e St P Sl Al R potones o
ami@%%gg@sﬁ" b cﬁﬁ&ca]&l{ﬁﬁfe_%ﬁv@aééﬂ?srm%b&?hn antifungal triazole or

osition. Therefore in another aspect the present
amphoverivin)o Thescomay sshulephthapeems; farskamplemparepencononipiipdnemn, to

brofdpn Jemmrueara e Cotiarient bRnyGRichdulaffy be co-
fongglla edid? %gﬁﬁfni%iEt@féd%&lﬂﬂao@erﬂi@lmabﬂﬁﬁiiﬂdea%ﬁ%ng’@hi @PI)

t of Jin-vivo hydrolysable ester, a : .
progieds erpefdux pumblighibiters o HppreveiRitivéitagainsigipminggative 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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The conpositions of the invention may be in a form
suitable for oral use (for exanple as tablets,

wo oweng®s4 hard or soft capsules, aqueous or oPCEHGB2005/002059
suspensi ons, enul si ons, dispéﬁsible powder s or
granul es, syrups or elixirs), for topical use (for

ex | e as creans, Qintnents . Or_.aquequs. or .

o1 Ty baoreran e onvetienerprepd o il M Biutagd withan
antiErEl SRSt whith id BctA&MHoRinsl gradl Uity bableahat i on (for

exanple as a finely divided powder or a liquid .

aeloswither aspect oftheiinyentionta esmppnd of tiefinantion iy ¢ formulated with

exanpl e. as i nel y divi . . par ent er al
sn aSReehr ot el o Brs fo Qe GEHERRu M bl o b o
oi Iny aSAthéttaspétt bothelifvdnive ¢ Bupoust b€ tedneaition is co-administered
_sub-lingual, intranmuscular or intranmuscul ar dosing or
withean auntibagipranl isgentywifieh israstyepgaingb STaRyPOSILVE Pactedldi t | on
to;the £o f. re ' j : "
BBt S P T B0nl% cadpinr
withcndngibBctérisl apbiitorigbh Gacfios agisst gom)-negative bacteria.
co-adm ni stered ési, mul taneoual y seax}enti al ly ér )
Seafélpgp@pg)gltlgﬁquf the,mvantighmay pe 8hiaing éf§ogxéqng8{1 Pregegpyes using
conxpeﬁlﬁgﬁzil@hl%%ﬁaﬂcc@{lﬂiéél %&%ﬁts,ﬂ%l’l RAGHE{H Bk aR9aRLS ohPbsitions intended
exanpl e, 13-1Tact ans, crol 1 des, quinol ones or )
for @xai use ghayomsiaie fHr @mdipde, oot bemoantdleuniig: swesteningdiaveuring and/or

f | e, i.f | t.r.i | 2 .
B Copme e e T -
adviﬁﬁ%{gg{ﬁgﬁ t@éE BRENSIEKPEnHaRbPERSITTy) bQuith10 BEREdiE antioxidant or

c efflectiveness. Conpounds of this invention
reduving aglesip obe suitabld seanedtertngdgont. co- admi ni stered with

bacter.j cjdal /pernpabj | ity-i.,ncreasin r ot ej .
o ol Rl Ao ifIE FEERIERQ 1B Hh:Blsf shrbitlation inctude, for
exadPR fisft dLaHNs BaGAds ¥ @odRAsddRiirh @addflate Patdighiphosptatesiraalcium

to antim crobial agents. Conpounds of this invention .
carhongte agrenulpang-andadisintegratingagents puch s £ar 1ireh 6F algenip ppidabinding

vitamn,.far ' ' ; ' i .- . .
ogeiy oG 4 136 VRS RARAE b P ef oF Bl el St Ofeid pr tal
presfeh@tigél Y@dhtd dh gﬁyth@}qsmrblpylfg;hymbﬂy‘tﬁd?om, and anhti-oxidants, such as

co-admni stered with cycl ooxygenase (COX). inhibit.aors,.
ascshicracis| ablej fenpelationg may he&ng?atv%@%@@‘fl%%‘sé@ mo&% e

.. - . i on,
s A ORER0RGE 8 RIS HERERS i A
gastadihicbiied enttabr wgmprowsttheihstabilicand/er apgearande, in either case, using

gram positive bacteria. |n another aspect of the
conySRHSRR CSAHD S BT AR RIOSSITEoR ' BRI 1B S &t
CO-¢h B4 RIS Forvirh s Ayt ih BRCEoBfl Atha tinap&lled % which the

active against gramnegative bacteri a. I n anot her .
actiesipeoddiant ist tixed mithnan inert selid dilyot; for exfample chigirem edrbenate, calcium

phophaicdn LR o1 GPLAR SHORIS b Mt s pdve Bt fllxed wit
wat@Sheatoifuch BEpédMESHL i 1Rflid Par&EIDELEIR L.t he invention

I's co-adm nistered wth an antibacterial agent which
i s Aqueovesusgensiurs ggneply eepteinvke #riive drgradientiis finely powdered form

npasi tions of the inventi '
toeHfiount il sty Db ARkl g R P SR BB Sty locttuose,
metBYIBEINESRY by d&aky@¥sylaietiil@llulves, sobinavalginatel pelyeinyl-pyrrolidone, gum

us, conpositions intended . o .
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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for oral use may contain, for exanple, one or nore
col ouring, sweetening, flavouring and/or preservative
W@ @At $6024A phar maceutical conposition to be doBEHGB2005/002059
i ntravenously may contain gg@antageously (for exanple
to enhance stability) a suitable bactericide,

GRSy P g S ARG ool B b P s i o e
deri R&FEBhaHPa GALAHA @Eﬁ)@tof Qichas b@@bﬁ?etﬁﬂéﬂ@icﬂbﬂtcﬂﬁnonooleate or
include, Tor exanple, inert diluents such as | actose,

condsnetion mradustnef eshylend evidervph danpsrehein diphaty aleakals, for example

e GALRRF GRS B lOBREELAOR, 05 b e

deri®&d Fbfaly adiddidCahdxig] aghnk @o@@ﬁ?etﬁﬁlenmmbmlumnooleate or
stearate, stearic acid or talc; preservatd%%

con@qm@ﬁlq@rgdw:’, oﬁﬁ{hﬁpwld%wﬁp@lag@ BEF g5Fike ac1ds and

hexf?&t R:B? c?e%,ﬂttgls exasrﬁkgl g e?lg %g{bﬁélg gﬁ?)glgglg?t;gﬁgﬁi@%gueous suspensions

may'#sh Eontdihehé or ﬁhbfe préWeaiVIem (sualnds ¢thel crpbeEd @eh}tdroxybenzoate anti-
absorption of the active in red nt within th

oxidgat(Feshris aseqrhigiacid).Lolouring VOUENE RS, 3{1%{87 ?W?*‘;‘}emng
ageROH2h 18 BREAN:20K Bharl ol ?trarﬂ'éf‘se using conventi onal
ting agents an procedures well known in the art.
Coripibssitsperssons mayd:eaﬂormslatedﬁy spspeindingtibe ssivmiegredignidn a
ctive ingredient

Veg%tpalg::ﬂ)lﬂ\%l(g(ﬁlps %La?cﬁésrqﬂ 9 ]v? all’cﬁefs%%?l?% gqeonut( (08 ima mlrlleral oil (such
as li‘Elﬁ d%a!r'éﬁ“l ?r 'bl%‘éﬂ}esusﬁéﬂs%n'd MayHlSqnedie a Gicked@id dzendducBas

gelatin capsules in which the active ingredi ent
beesvsamhmqaamfﬁn or getykblcadiol.afiwestening egenis sysh 48 those et out above, and

ﬂavgglﬂ%é q%ysr al f{)%?c}]cﬁ:r ﬁg lpg)\(f?c}eoz{epl)a}l%tg@g Z)?ﬁ%{é%%?ﬁ@ﬂs l'[ﬁ’x@ss'e compositions
maPBiREeded B fhe atl@gioh b€ an whti-Bxidast Ach ADAR OIS pm di | ng
agents, such as sodlun1carbox nmet hyl cel | ul ose,

metigpaeiblapayetsrs s lﬁé@wﬁwﬁmq%fsa@aqgwsmpensm by
t
the a%cﬁ#(grg q Yvat%fJ %é/ eireﬁwscioﬁwl% frﬂe agﬁ?eemggagﬂ'f@élﬁ E gﬁg ﬁi‘i‘tyﬁ AfYfrsing or

wettif€ bgdihlt %uﬂiendﬁi@d@@ﬁt&tnd@iﬁe op ﬁmdmpxteSemitn&n Shit@tilcemspersmg or
oxide with fatty, acids (for ex g onorﬁy{ b
wettpg ageptseand syﬁpené%%fé@reo%eﬁfp@ggé ¥ thygse air WF% ove.

gy SR L Sl ks, Uy s

me@ﬁptadecaethyleneoxycetanol, or condensati on products

of ethylene oxide with, .part] esters ived fr
0 The Bharacaienl SoMRiiBr: ¢ fn et pak olsb e fulig o of
oﬂ-ﬁfgﬁrg’ie} %uM@OTﬁ@Bﬁy FH&se BNkt AT, @EH4sSol e oil or arachis oil,
ene oxide wth chai n allphatlc al cohol s, for

or aemmtmﬂ oil, svehiaa farexembld 1mebea,r@ﬁftrmrcﬂ mixgire o6 ARl pkhEsco rSultable

e L 67 BB il B 5 8 o s acaci o o

tragdAntR 4RirAIY)-8EQrSRs Phdsphatides @&tihea%tsﬁya Béan, Ié@iﬁlﬁiﬁﬂﬁﬁésﬂt@m or partial
products of et hyl ene oxide with partial esters deriv

estdrs dmxfedtftcyn fastypsidsrad hasifoltashydisley dior exagnple é?rbgﬁraﬁa@peoleate) and
con@aré%g ¥ré)§§gts ﬁg{h@ s%fadgaa?@ﬁ %gl!elesa&{lﬁh etﬁ?ﬁ‘:ﬁg ?%'1‘38 Yich as polyoxyethylene

contarn on
sorbitRSA6nodldaves ST Hesdiﬂﬁls@ﬁs gl vlso @ontainagwydetening, flavouring and
p- hydr oxybenzoate, anti- oxidants (such as ascorbic
presgavadive agentdur i ng agents, flavouring agents, and/or
sweet eni ng
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10 agents (such as sucrose, saccharine or aspartane).

O ly suspensions may be fornul ated by suspendi ng the
wa@ewsaesoengredient in a vegetable oil (such aBCHGBLIWES02059

oil, olive oil, sesame oil or8coconut oil) or in a

m neral oil (such as liquid paraffin). The oily

suspensi ons.may al so cont.ain _a,thi ckeni n ent, sugh
as SEURSHACIA Py 5 SRR e AR e e Shih &Y eerol,
pro@@@ SNt GsoREIeTN! Apartdife 8SsuchRs Lardighayodlio ediME a deBfIckSt,
| avouring agents maybe added to provide a pal atabl e
presseativpr gyapang @mdfonn%@mngoafgﬁ@fsi tions may be preserved
by +t.he it . i - 0Xi : Di-C-
e N b R S
aquBG B0l isfspeadionwiith 8y HeFosnansd accopding thken@dpiocedures using
of water generally contain the active ingredi ent .
OnNetos FRATR ef thgi apnrogngeé%egql%oro\yett%@gqm@arggsgﬁge,ndmg agents, which
e . .« .
hav%ﬁ?%la%%tﬂ%ﬁeggggg. %Qgﬁﬁ%{}%\g&%ﬁ;ﬁre ggtzcﬁ{ %’1@% Ertllgg Be a sterile injectable
solgione sadpensiey and soratoxicepaentkially edcdpyatiddibeensbr sdbnt, for example a
nment.i gned aboye. itiopal , excipients such a .
SOl dri ITRKly SalPHLY SRACIEARE Picioh SERHIde chilgiias may be
use@€ Present. The pharmaceutical conpositions of the
Invention may also be in the formof oil-in-water
emCampositiortifer ainipisphtieebyrinhalation maydetin Blecfoun lof asaueventional

as .olive ojl or arachis oil, .25.0r i neral oil ..
presieitecacrasg) argdgad Pt Hheiaghss ineredinl stiords g getppol containing
fineWHivifedisBBE 6 liqHi dadi&s €QBh&ntivhalGheRGETrSpdRYts@ich hoVolatile

exanpl e, naturally-occurring guns such as gum acaci a )
fluaginatgdrhydracatbaoaart %ydrmhmﬁlma,ygm@@d ehdihepiensphdaviegds conveniently

such, as_soya_bean, .| eci.t hi an. or parti al
arraélg?(gpsdci%peepg%aégle eg%c}rgl%aglbb@éf;ag ng m%iécfﬁ%@m tol anhydri des
(f dForuARGigfosatid GnformnRebe aiceadurds refarudan Chap@n25.2 in
products of the said partial esters with eth%l ene L
Volymedeofcampralensiedsdisingl Clagraistry (Camrin fransehybhaisman pEEditorial
' al so contain sweetening, flavouring
BO%%PE%@?\%%ﬁS@y%gents. WD 2005/ 116024 - 38-
PCTTKeBrsmt 002058 indsydiemsthatrisl cednbixied svitheone loe more excipients to
formul ated with sweetening agents such as glycerol,
progicssiagle dgtage gfrr,m VO BreenihinagRy #P%ﬁalélrwpgﬁéﬁfeo%%ﬁ rgpfgd and the
parfi@ardbif o‘f'gﬁﬁlﬁéi&a@ioﬂe@"ﬁf E€ple, PRARHENE In¥éded for oral
avouring and/or colouring agent. The pharmaceuti cal
adndinispratsarnt todrsnams yvil igewerildy contaihgefof examplé, feons 68 mig 5 g of active

i nj ect abl.e, 5. agueous ar, oi l.y suspensi on i ch. b
ceepLURRRCEH Rich ah PP Ge RO TSP BEL B oh Sk ieB it may vary
frofR68utS tolaBBu P8k BY el RE Izl tHE] Smpittidnd DREEEHSit forms will

and suspendi ng ‘agents, which have been nenti oned

genataly eontainsthont 200 ingjie sbeub ez eframrstize ingredieny. HpsGuther formation

terilesinjectabl e ol uti.on.or suspensi Qn..in .
on Reries ofhiptytiativn ind PPsaiedfoiths BOdrtiiedesi®d y Ghapter 253 in
Voluie F¥0GhSreBens&R| Medifihal Ohémidtrd YCaRea HahschHSChuidinkh by Editorial

enhanci ng agents, for exanple cyclodextrins may be 10

Bogjdb &ergemopdsessildfd. for admi nistration by inhal ation
MaYA %ﬁitéb'Te ﬁﬁeﬁmfa%dﬁcglf co%qp%gﬂ%'ﬁrbtflt}ﬁg Hvention 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.
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pressuri sed aerosol arranged to di spense the active

i ngredi ent either as an aerosol containing finely
waelewsded26ol id or |iquid droplets. Conventi onaPCHEBR®SI002059

propel | ants such as vol atil e3%1 uorinated hydrocar bons

or hydrocarbons may be used and the aerosol device is

conveni ently 15 arranged to di spense nmet er.ed. .

QR oh pSPEEL RIETPRCHIBER SATPORDPR P ERRYCHiRR i o suiipble for
intr@Penb s, RUbAKARBud HentrBRd&uldr nje&iR fRExhplehARhREtidPwRich contains

In Volume 5 of Conprehensive Medi cinal em stry

bet¢Gar M ¥ wharead 5% (beteeofl nigdind and 0mgEmdy ef)a compound of this
. _Perganon Press 1990. The ampunt of active ingredient
lnv?ﬁﬁg“is conbined with one or nore excipients to 20

pr oditheafiesti g} Rcél08 FoLexaaipie, W dally MEERSAALS, ubcu@h¥ous or
. depending upon the host treated and the fga.lrt.l cul ar
intrawusculasidosgief h§ sekat itoR0 mRke” of awpmpound ¢ighininvaniign, the

i nt ended. f or, or. i N i 0 i .
corgBn BRI pecianRfere 0P Lhmbl B 8P, hhodHRRBmpRlene g gaity dose of 5
mgRet 100 makehif acompountietthiv intension apatmipiststed Thedntravenous,
conveni ent _anount of exci pients which may var from

: y vary  frg
subgwargous ap inimEsCWy dase sy iberslvendiygreansof afelsdnigstion.

Altgrg%ﬁ?xgeﬁ% {Hggfgﬁ%‘@g‘%‘g‘%g %a&&%a%f@zzwg&dgglﬁg%&ggtﬁ{s% o¥er a period of time.
Altemngtiedy eavh. patient thay tebeive b dbidy oml dose witich Raythesppfoximately

Adm ni stratijon and sage Regi mes. the, reader. j s .
cqUHEH { o the QB CRAGIEFT 98553 D1FOTRRSR il DEine Bmteaeh 6 4 times per
day'.VEdi cinal Chem stry (Corwi n Hansch; Chairnman of

Editorial Board), Perganon Press 1990. A suitable

phalrthe ebnviecdiherciprmposaéeniiorl composition,i moeass,inethod useand medicament

syl table for or 30.admi,nistration i.n unit. dosage
mapire Gt Al mdbroieh B pE e melf e fifpods of the
invBsioNeREcribkdtheftdlaldo {. a compound of this invention,
preferably between 100hg and 1 g of a conpound.
Especially preferred is a tablet or capsul e which
con al E\g ween 50ng and 800ngy of a conpound of this

p ticularly in the range 100ng to 500ny.

WO PROBiHathees i cGTASBREA0R/BRYOBEIs of3Be priesed diveation are useful

aspect a pharnmaceutical conposition, of the jinvention
antibgcigriel aganis 4BYIBS R @E0d SRACHHPAAGEVINS invutip agussistagdard

GRS A VBGOSR e bt

Notably, the phathma@Gtignlylgcceitatie comnpoundd ofthetgresent investivin show activity
5 Each patient may recejve,  f or exa le, . a gg%%e

aga4 PRGNS, PrSBBetRcshastmebicilipdesisiantstafng of goueeugpnd coagulase

negdtive W%&o%ﬁé%%e@ With hﬁém@%lﬁﬁﬁﬁﬁ&' RbhrBlelth MrSins. The antibacterial

K
I nven conposition being admnistered 1 to 4

spetirmasing otedey of 4 partiodtheampenind diaysret deterohanddyin dstrmdafd tést system.

ngk, 0,.20 | of compound of thi.g i.nvention |

it B GpabeehsSperfeS SRS G ings 36 e Yo fipy dlso be
derhHstrRFH A4 h@bssH@ B vIRYn REnEHnY6Hal Bkt B abledby0sth Lgnd/or

Injection. 10 Alternatively the intravenous dose may

intipeengiuy dosihg otoenmpayndgo anfauei-dpodpdanarampleysingisteridard feghniques.

The following results were obtained on a standard in-vitro test system. The activity is

An

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 ug/ml.
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Al ternatively each patient may receive a daily oral

dose which may be approximately equivalent to the
wal2i0b14024 ent er al dose, the conposition bei ng PCT/GB2005/002059

administered 1 to 4 times pef0-day. In the above

ot her, pharmaceutical conposition, process, nethod,

use and nedi cament 15 manufacture features4, t he

al Seaphaitocoei et tested onneer, biibpan inssrkimbel 1LY rpefiandn
~of the invention described herein al so ap,plg/ .
incupgfiomigmpesetue op3 719G fqr)24:ho1:q;§e- standard test conditions for the expression of
metl%gﬁ‘ﬁﬂrfe%ﬁ{é%&al |'y-accept abl e conpounds of the present

invention are useful 20 antibacterial agents having a

goStkeptoecdci td eftecbdot inteye tiested bh agaraypplesientstiavithe’d defibrinated

G am positive organi sns, which are used to screen for.
horsabldod, a1y inagalionsef 194tCiIgepitand an irqubation tegmpatatyre of BE°C in an

atmq?sr%éqqn?ﬁg% éq% glﬂ;ll i ?fd\% &g@%‘gﬁ? -gglggg n}ﬁdr%glgifé%ct{;)? ’tl%rg%gx%ﬁlt of some of

the RACHIRERES | FRAGi0TBERMME hbbdtive 0SS Wers tésdddis Miieller-Hinton broth,
S. aufeus and coagul ase negative staphyl ococci,

supplegetthd withihemit astNAR), |gnewa actobioaliy fir 124 hoursat 34°C,and with an
. anti bacterj 5 spectrum and potency of a particul ar
innqcg gy 19&?%Béwﬁliterm ned in a standard test system

Therf apihflache ﬁ%lﬁh)igg E&gﬁ§ kRO indd ®r aRGAWEd 6f Exdiple 4 :

i nvention may al so enonstrated and assessed
in-vivo in conventional tests, for exanple by oral

and/ or intravenous dosing of a conpo
Orggisis, bl ooded manmal usi ng st andar d te%@ The

Stagh9ldcBvbRGufeasul ts were obt afg@d on a steeagdard in-vitro
tést system The activity is 30 described in ternms of
the mini mum inhibitory con®8@Ration (MC) determ ned
by the agar-dilution technique wth apggnocul um size

Streg%c?fﬂls Hsl%rglflel Typi cal |y, conpounds g'rolg active in

Ha hiledaeuéhAd to 256 g/ m. WO 2005/118024
PCT/ GB2005/ 002059 -40 St aphyl ococci re tested on

Moﬂédﬂchlﬁb‘san i nocul um of 104 CFU spo Sand an

| j 7C for 24 hours - standard

LintA3RH R0 ?@%E&F"%?ﬁk{ﬁ?g@x"gf’ﬂ‘gss. on of methicillin
resi stance. Streptococci and enterococci were tested
on agar .suppl enented, wi.th 5% def.i brinated 5 horse

MSQISo:o@Pth&Hllf‘inr?S’é%'PYﬁﬁr@fq”i‘@fg(’@:ﬁf‘@ﬁﬁ? and an incubati on

MRgﬁgg?ﬁd%ﬁiFﬂI% RkisBhtand'qfoloRd FRIRIAET € of 5% carbon

or 48 hours - blood is required for the
growm h of sone of the test organisns. Fastidi ous G am

B?o t Ea\éﬁg@{) gfﬁlh%gﬁ‘lg\égéﬁt(ﬁ ﬁ%ﬁg?ﬁ%g%gﬁmg-ﬁﬁgs tested using a

starRSFORLG 86 hikal BhsedbnlRiian 1iter 8AymetdxPrasbddinaRast as described in Biochem.
I nnocul um of " 5x104 CFU/ wel | . 10 For exanpl e, the

Bioplaysh Bes. fepmrmasny| 1081,k e 1034 H88e dCompounts of dhefameples showed Ki values
of 2E§( ﬁl(?xlivlelerf' fneasgr&ﬁ%i sach Ml aci:ssgyg élsnztl)ove. Example 4 showed a Ki value of 8 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.

We further disclose compounds of the general formula (I) as hereinbefore described,
wherein R* is allyl (optionally subsituted on the carbon-carbon double bond by 1,2 or 3 (1-
4C)alkyl groups), and compounds wherein R* is (2-4C)alkyl substituted with azido. These

compounds, such as Reference Examples 2 and 9 have antibacterial activity, and in addition may
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St aphyl ococcus aureus: M5QS 0.25 MRQR 0.5 15

St rept ococcus pneunoni ae 0. 06 Haenophilus influenzae 8
woeoasnsioke catarrhalis 0.5 Linezolid ResistaneCT/GB2005/002059

Strept ococcus pneunoni ae 1 -#b-M5QS = nethicillin

sensi tive and qui nol one sensitive MRQR = nethicillin

be B, BURISTEREIR 0 PRGLTRI RGeS ) RAe St ire R is -

4C) %%bgtlm%aﬂ%gddn vitro assay based on human |iver
enzyme expressed in yeast as described in Biochem 25

Bi dpﬁmm mRemed@@am or Refetence Fxamplpg descoped he@mﬁgwe gvithin the

SCO of%étﬂ? g)a'ep osrgﬁgy\g §%§/°S\é§55 il%%@gact%h%}'% arﬁp V(L)ded 53 further

feaﬂﬁe df@ﬁ@ﬁv@ﬁtuﬁl M partituld¥, b lfuddeer apiicesf e athehtiad is Rference Example 11.
descri bed in our patent application WO 03/072575,

corffwunvntiah ihnaw ilusypted bibae lisaitegdryeha foljovdagbnamples i which
nhi bition than the anal ogous
unleﬁflmﬁ‘g??’ﬁs?ﬁéeg ‘triazol e conpounds. 30 W& further
i) di svhpGaticRpayoasiedut beraaperaporitiominlvacis indiwork-up procedures
her ei nbef ore described, wherein R4 |s allyl

werg spricd ot afjergerpayal of esidyal s9hids B AWERIAAr bon doubl e
() 0 rb epﬂloéaﬁa/e%r c(agnéfllg l‘&%@tféﬁt QLIRS th?triﬁ t}ggc:ﬂggliﬂ 4R range

ern t uted wt
18- 2'6?€Seeld weithiguo sxudssiors ot dir mﬂeﬁmﬁlmrwmestz&ethmphnlss@tha skilled person

have anti bacte activit and in addition my WO
would gHierige ¥tk @@E@W%@?@‘fr@- 41 be useful asy

i nt f
(iii) pac?)tﬁ% Flgrroﬁﬁt% ep%é/hz%? ﬁg&ﬁg&iﬁﬁ%c%}zbﬁﬁi\g uég’gl{é%' P% tt}éédﬂash procedure
on nmmlal plrisel sﬂma @elr0a 230400 mededxr éwelse ﬂarsdi/mmddgteecmem@rse phase silica

es_descr te thin th
ool TR PRSTRGE Ao anl BF MGG o0 b g it aTigh 87 o3 Whters vnC-
OD§94Q ME118) u@RE a TiRoR D 0¥ PHER A Suess WidiRise Statedat ur e of
the“invention. In particular, a further aspect of the

(1v) nvsaciltls are givenriof elhiétr@feoraxdvrpn@ arpnot nqueasarity thetmaximpe attainable;

) ey St e ot nrfitlost b6k o BBl pefdtl Mnfirmed by NMR
andaNA8 @ﬁ&iﬂapﬁ@hﬂi@ﬁ@ [9156’((511 Sdgiatic r&bnﬁﬁﬂe&p&cmﬂ@rgahelﬁny determined
i n-vacuo and wor k- procedures were carried

in RIYIEOr doushesy atheswise é@teéuasm&@a Breler gpectriometos af 699 49@ or 500 MHz;
) FRE PO A R B 5y i G gy s oo

intefid st&hﬂzﬁ@ 6 seid)l i gtlafvedfo saivent) Peglssubiphieitiss a. beﬁlhehius s, singlet;
or unless the skilled Berson woul d ot herw se

d, dgnblet; Adhor ¢ double feés; dp,idonbletef; trintets Hito ﬁatﬂzigtrooﬁmlg}tlplets t,
tripgel?%lé,grglﬁlgigie?; ﬂ‘}%ﬂofaé’, rﬁQﬂEBM’Ecop‘?ﬂ \H@%’ertmlmécf'ﬁsﬁé 2%Mcromass 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 :-

DMF is N,N-dimethylformamide; DMA is N,N-dimethylacetamide; TLC is thin layer
chromatography; HPLC is high pressure liquid chromatography; MPLC is medium pressure
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on normal phase silica gel 60, 230-400 nesh, or by the

flash procedure on reverse phase silica 15 gel (C 18,
woReas/$epP24 | sco, Inc.), or by HPLC on reverse pPeB6B2005/002059

silica gel (e.g.: Waters YME4@DS AQ C-18) using a

Gl son 215 Platform unless otherw se stated; (iv)
. yjelds are for ill rati.on and ar ) .
tiquilduazaipiiap R TBViseR dimry SuEaR O 5 SenBrEed o fogm: Ms i
masg’g éc%sé%@? Spwééro@ﬁraﬂlhﬂ is RIRRbA 2 ?é!&r@l {9en&hreh] Mnisation;

firme and nmass spectral techni ques [proton

AP(EIHg a‘enospherasmnmcced@pa@tl nenisesion; e isletlyl a@ftt@ﬁrM@@él s

eGSR O AR B  BB i o 1%

soditfEhyRBRIbHERS DMA P S 4 diethy BidihdpyfideeymiiFas ebtiahpdfofuran; TFA is
t et ranet hyS| | ane as an internal standard (S scale) or

triflnerioagsitip @actdo RI b veom tenmezatuiey tf FFiopdaid es are shown
n oubl et; AB or dd, doublet of
(Vmé ﬁﬁrpg?rgmrﬁtage 8%dt%ﬁlgst dgf triplets; dm doublet of
(ix) MUINIP Rh@ofiate tresin fsfa d@llﬂtphasterremmﬂd)ﬁusb e hcid ISeavdgir@adyailable from
nass spectroscogey was perforned usin ng 8&
Argonait {lieehmplogipss Fhemisals e wé’%@&N@%ﬁ% NCRaddoan
Agil ent 1100 MSD instrument (for APCl); optical
rotati ons were determ ned at 5 89nm at 20C using a
ProRbrugi Exavhypte1: Pol artleﬂﬂilﬁlvl H(ﬂ?)-&@-&-ﬁnm-‘il-m@ﬂednasg1H-1,2,3-

onflrntthat the aSS|gned structure was

llﬂahﬁk aE&n& ity was assessed by HPLC, LC-Ms, TLC, or

NMVR and identity was det er ni ned b¥\ mass 3

spectroscopy and/ or Dy roprlate

(vii) in |chothe f i s Zame) IS 2

DMF is N, gﬁéngf ' [

N, N- di net etdm de; TLC is thin Iayer N\,J

chronatography, HPLC is high pressure |iquid
chromat ography; MPLC is nmedi um pressure WO 2005/ 116024
PCT/ GB2005/ 002059 -42 liquid chromatography; DVMBO is

rertdsﬂfﬁt ﬂwgisL(fsomﬂ@pylwﬁmyn}& ﬁemyetrowogeszmeémom}awate
'S nmass SpEthOSC is electros

ESP
(Intereging Egacts, 07 FoDRER) - RATP Ll b Caprhyls 132

o BHFTRRES RS AT LRI BT S b

(Int(eidﬁkalaﬁﬁ @)mmg,grmgmony boﬁa&su&ﬁﬂ@hﬂ)oﬁ’at@(ZO(Bmgath irgnol), and
or QX sodi_ um C
tetra( e Ry PRSI BT 7 U W mptncs Suspendadn DVIF 2.5

ml)'a aﬁd vJa'Eérf(b 9? F‘ ?ﬁé ﬁm@ﬁt‘e%as%aieﬁ af Q@B@tf&“ipﬁ‘étﬁté%lﬁed fto water,
npare tenperatures are quoted as

extnaeﬂe& mﬁxt e&hylasetate; drizd sver s«zﬂlpmasgﬁaﬂe @ofl pviperated eThmrﬁalﬁlud was

P calitin o PepLy Wit B Rty S04 g ffrgmehane). The

mat@fl&’l tﬁﬁ#&a‘tﬁh@d“ﬁﬂa@trilmraté?lxxifrtlséicmoromethane diethyl ether hexane (1:5:5)
1(5S) - 3-(5-12-f| uoro-4-1(5R)- 20xoSq(1H—1 3-

followe@bja Iﬁltra,tgolnmd mlslpg with (@;g‘@\z ¢thetiliexagng, (1 1). The title compound was

thusgq)ecﬁ%?% gi [l d }gte&éso id A(ll I% derlt?I S]Qmﬁtz %6 5('3

MS (electrospray): 553 (M:-+1) for C27H20FN¢Og
'"H-NMR (400 MHz, DMSO-dq) &: 1.41 (s, 9H); 3.36 (dd, 1H); 3.52 (dd, 1H); 3.62 (dd, 1H);
3.67 (dd, 1H); 3.96 (dd, 1H); 4.04 (s, 2H); 4.29 (t, 1H); 4.86 (d, 2H); 4.92 (m, 1H); 5.18 (m,
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FO ,NOONMNNOMN O~ 15 tent-Butyl {
[ (5S)-3-(5-bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl
wQ pwshowyd acetate (Internmediate 12, 175 ny, PCHGB2005/002059
mol ), (5R)-3-[3-fluoro-4-(443-5 5-tetramethyl -1, 3, 2-
di oxabor ol an- 2-yl ) phenyl ] - 5- (1H-1 2,3-triazol -1- yI met h

g T Sl T A8 B S  E  o. s

(s, 12‘_9d8§gégq k| s(triphenyl phosphi no) pal | adi un(0) (54
) were suspended in DMV (2.5 ml) and
wat er (O 25 nl). The m'xture was heated at 80 C for 1

reS| due was pur| fied by colourm chr omat ogr aphy (SI lica
gel, 1 to 5 % nethanol or onet hane). The
mat eri al thus obtaine er urated with

di chl or onet hane: di et (1:5:5) 25

followed by filtration and r| nsi ng Wth diethyl

et her: hexane (1:1). The title conpound was thus
(5RpBi(3iFesoplsengt)- Bhydrekyhethglokazblidint 2-ong {40 gyl 18%mgol, see Upjohn WO

B VT S R
Tn%hayggmﬁfécbl %"b 20§ % aﬁlqdl-dlﬁiéihifla'}mﬁggﬁ)ij(ﬁne {08 g,(4 3, nﬁﬁgl) were added,

folldw&ﬁbyz dropife; adtlhtgm of mpeticHinhy drides(20rh 2,\00 9,9(1051/) Y@@ Mminutes, and

st1rriq;% co%%%gg? étt%(r)n 03 % ter;)pe-fa,t%{@ for %ﬁzul%d ggtu(ag%d i%egg%gcgigum
b1cz(r9@na1é‘b$50$nl§-&las ﬁ&dedlfﬁ)a orghndPplase sdpdtated, WaehdRHitRLS, sodium

Acetic acid

dihydsmyengphospliate; dried fmagnesinnpsubiate) ofiliered arfl eaposataddegiye the desired

S F O TO 5
pro%“f&i?i%6 ?SasﬁrhNo} ophenyl ) - 5- hydr oxynet hyl oxazol i di n- 2- on
MSEESHY 264 QUABFor O}, H;sF260pj ohn WO 94-13649) vvas

suspended by stirring in dry dichl oronmet hane (40
NI (GYER) 5 B TN %6 (G 1, 406168 tRor2SAag: 1ED); 432

PR 08 515 By, B

(20.3 g, 0.199 nol) over 30 minutes, and 10 stlrring

est ?dded the or gam cphase separ at ed vvashed W|th 2%
&% odi um

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
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di hydr ogen phosphate, dried (rmagnesium sul fate),
filtered and evaporated to give the desired product

W@ 285816924 as an oil. M5 ESP : 254 (IVH) for ClZpUREBRRHS/002059
15 NVR(300MHz) (CDC13) S: 2-8%4-(s, 3H); 3.84 (dd, 1H);
4.16 (t, 1H) 4.25 (dd, 1H); 4.32 (dd, 111); 4. 95 (m

thlos@g?atel(%ﬁ ml ﬁg%lfcq].‘rg%gcaieguﬁso(dm#wgfbggpﬁ%ﬁé inl)1 %nhé (200 ll) dried
(magmRhmBsd1Brd)! ﬁﬁé@d ﬂndl 9%'0%&1"WHE&U@(@‘O@M@MS'sdéﬁ'én&ed/ﬂn%ohexane

ethvl estér 0O ACetic acid
(10Q Bk) aBl s(triﬁmbmahdhplmh@n a)ide oxdssokg it ﬂm mownjmpratityyyhile stirring

for RO’ AHFLIRR B fesisr afof BT TBstanl SR £ 0
%%@9@8)) (M}[fq%r@llzﬂqlmqm and silver tr| fl uoroacet at e

6 g mmol ) were added. |odine (18.07
o0 (oikhodde (40 er)mﬁ e By 1024 (0, 110
orously stirred sol ution, irring continued
4 300 o4 ey o 19 (s o0 8 SRS DT Aot o was

not conplete, a further portion of silver

trifluoroacetate (2.64 g, 12 mmvl) was added and
InteFhiedidte @: ¢OR)-B08-EWord-driod@Heaul) $-hydird:emdthylbxedlidm-2-one

the m xture was added tlg sodlgg\thi osul fate sol ution

(3% 200 m) and dichl'ar onet ifgne (200 m ), and the
or gani ¢ phase separ at ed @i th sodi um WO
2005/ 116024 PCT/ GB2005/ - A4 josul fate (200
m ), saturated aqueous sodi um bi car bonate (200 m),

e e Y
2, 30 gpewand) wisdOated With @nutssuquaﬂaoamtb (86.412n 011 lémhml) in a mixture of

t he urit

et F3hgnDieds Qi biRsOiRetns (DETOR HAYE HBPHaLrs fy 25 minutes, then

mnsérdi)a@%& ]Elglétgaéi:'tfgd g%lt:}%%ﬁlgltﬁil\}gﬁ ?%%t%)% ((1@ aﬁ@?zater %ﬁﬂ) ml) The

prec(qsltatew)as fiBer8@, waklied wifh; water_l_ Bnq dissolygd 1n4iuzlﬂ,orpmthamﬂi 1.2 L), the

solu_{lpbl wa%lg%lélw%lel_%é%e%sloﬁm ﬁg%ﬁbgg%t%%n(id(ﬁied ](rl;pagne7s1u5n§ s&l?'a‘ije) Filtration

and(e5 orat aﬁbu&r@sﬁed?ﬂﬂﬁ DYk).- 51hydr oxymeLhyl oxazol i d
% onogl?g &g(]—:g) 10 Acetic acid

_@MiMﬂddﬁbcw%menyl) 2- oxo- oxazol i di n-5-yl ne

t 7 )
MR o BN DL B 3 30 By Bt € (e g b B3y & 110
470 B AEL 39 § A5, 7.21 (dd, 1H); 7.57 (dd, 1H); 7.81 (¢, 1),
Intermediate 4: [(5R)-3-(3-Fluoro-4-iodophenyl)-2-0x0-1,3-oxazolidin-5-ylimethyl

F 0
l—@—N)LO 0
\)\/O\“/

S

methanesulfonate

(5R)-3-(3-Fluoro-4-iodophenyl)-5-(hydroxymethyl)-1,3-oxazolidin-2-one (Intermediate 3,
25.0 g, 74.2 mmol) was stirred in dichloromethane (250 ml) at 0 °C. Triethylamine (10.5 g,
104 mmol) was added followed by methanesulfony! chloride (11.2 g, 89.0 mmol) and the
reaction was stirred overnight, slowly warming to room temperature. The yellow solution

was diluted with sodium bicarbonate and the compound was extracted using dichloromethane
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met hanol (800 ml) and dichl oronet hane (240 m) at

anbi ent tenperature for 25 mnutes, then immediately
woewsnadoesed by the addition of acetic acid (1BCHGB2@HE02059

water (500 m). The 15 preci‘ﬂist'ate was filtered,

washed with water, and dissolved in dichloronethane

2. L the . qutlon hed with
b She PRI S g A suRrel: Boe AR beffenpated to
gw@eﬂé d@é{ﬁﬁgfr@ddc@ﬁ‘s HAYE Jell6wdBEd gﬁﬁswgy oduct (23 g). M5
M) for CLOHIOFI NO (300VHz) ( ( DMBO- d6)

mgwwﬁﬂf@fclﬁlﬁﬁmfﬁas 1H); 3.82 (dd, 1H); 4.07 (t,

NME3 Hz F%g4 %s_[é?[)( 180 M8 10 217 (109 5.4 52 (m, 21,

1% ﬁ*’?' d@lecydmO(ralan 72830% 01, 3- oxazol i di n- 5-
499(583( ( ) O%aneshlfonat eyﬂl—go 3ﬁ)\l(~O)CJ )(() 55 '

(5R) 3 (3 FI uor o- 4-i odophenyl ) - 5- (hydroxynmet hyl )-1, 3-0
i85 (25 G o 3 By #3200 R din-2-one

Triethylam ne (10.5 g, F104 ) was added foI | oned
by net hanesul fonyl chlorpgs (1) %9 89.0 nmol ) and
the reaction was stin .@* ni ht lowy warmng to
room tenperature. The yeMo8w sEﬂﬁ‘N«o'?lP was dil ut ed

th sodi um bi carbgnate and the corrg_ound was extracted

[<5R)sﬁ FyFapehf-dedapiemdhé-oner LdoxazplidmoxyHerop smtnessiogete
e IR 4 1T PORL Sl i 0T L G AR U

Sodﬁﬁﬁ hilﬁéig P96 Ancl) Whghddedahd dw eadtion anﬁ;Qstl&ed Bt 73V overnight.
ESP 6 (MH) for C11H11FI NO5S 1H NVR(300VHz
The(yRilB®gikturg waa ppered Zdp half-sgirgtedsodiym bicarbopaterd and ppfracted using

ethy‘ll ﬁfe%ar% ég\ Ea%n?c"f}_ﬁrer v%a ‘lxée?sﬁ?c?th?% tﬁrﬂ} \zvl(;t?x Wgz rzcgr éag@nagnesmm

sultﬁt%R)fréﬁére(dAzmdiméﬂitydtéd - gu'rke fHeUﬂTe@oﬂrploﬁﬁkb ahemwllow doliZ-@xa g).
zol i di n-2-one

_[(1E_§h)3§3(}31}139€f81(50ﬂ851§39phenyl) 2-0x0-1, 3-oxazolidin-5
lH-NM%_gg_B_gﬂgﬁi ) @MS@ 8@“5 Her fkaéf(m,]a‘iﬂ( hfig? fmﬂyfl?% ;t”r?é rﬁﬁ“dgﬁ) 7.22 (dd,

ssolved
1HX 337r¢tld,. 1H)S048B @inlH3i de (1.92 g, 29.6 mmol) was added
and the reaction was stirred at 75 C overnight. The
yell ow m xture was poured into hal f-saturated sodi um

IntdYnfi AR S SRRBG 3 PHhdBU-RAopngY-5-(1H-1.2.3-triazol-1-ylmethyl)-1.3-

oxazolidin-2-one
l

(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[2.2.1Thepta-2,5-diene (40.3 g, 437 mmol)

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 C1,H;oFIN4O,

"H-NMR(300Mz) (DMSO-ds: 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, 1H).
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ethyl acetate. The organic |ayer was washed three
times with water, dried (magnesium sulfate),
w0 pdoset@ed and concentrated to give the title PONEBAVE/002059
as a yellow solid (4.72 g). ~#-MB ESP : 363 (M+) for
C10H8FI N402 1H NVR(300MHz) (DMSO-d6): 3.72-3.82 (m
! ¢ 4 89_ 4 %-tgu: lmélt_Qzlﬁl ;2 (ﬁg}&ﬁ)otolan-lzbvl)phenvﬂ 5-

1T C Ul

(1H(’§B)3 tﬁaio’i Hlmlﬁnﬂt qu@emﬁlwz)oﬂé (1H1 2,3-triazol -
,-200xazo||d|n20ne N~ONN 1-6- ~

N
(5R) - 5- (Azi donet hy, Q (3 or&\\lblog\g enyI) 1, 3-oxa

zol i di n-2-one (Int 9 nmol ) was
stirred in 1,4-dio anQ B cyclo[2 ta 2, 5-di ene
(40.3 g, 437 mmol) was ddded and the reactlon was
heated at 100 C overnight. The resulting brown m xture
was 25 filtered and the desired product was obtai ned

(5RP3-(38-Rrigtbi4-fodeptenshlS-A H-12. 33tr£1a)zol l»@hﬁéil?yl) 1339xa(zwhﬁm 2-one
for CL2HLOFI N402 1F+ NI\/REHSlOO

(nfeppediatens 4 85 i o), Bif ROy IbSram 2o5245(1Drh k), potassiumm

1 4 d
el 48 54 Ehmol 8L L GBSt sp oA Shplg
dichotéméthtusy cmmbla:t é) 378 g (0.52 mmol) were suspended 1n DMSO, 15 ml. The mixture
wasol}egg?d@t %3 ) g 1imr§1 é‘é tg g?\@sazé %1{ qngzsa utlop %thyl aCetate LZ?%O ml) was
then LY ke hixRr@ %A% Qilﬂefiédrtm% H%el@ce x@as@@d Wi shturfte®NaCl (2 x 100
TS e

(3- Fl uoro-4-i odophenyl) 2,3-triazol -1-y
ml)) dlﬁdhyde) sadi@neukiate hind evepRraseds Tl@d dﬂﬂe rfm;hleawa@ perifipd §y

chrqm%tp;r@ﬂ&{s i Sinp4038 gﬁg%te?l)lg a*égtrat%I}ii ge %&,ﬁ)lll% gﬁg 1-5% acetonitrile

ine n(yl ace[t&%gﬁt()cglmﬁe rahesa &?étﬁl@ﬁlé @ﬁﬁd@)ﬁhdl 9%%@8@@almaauhlgh1y

hor one hane co wer e

colared gemdettcs ichitonsad of Brcwliuct brin, ﬁtmdgd @lutmge%@dé@ ohgein product).

nndRlaboviE et 557 28 - T2 5 CUER TR aCh nffok 3T, 2605 5.4

THT797Y0E, M@$7f3r7l(a&r1@{5 Héwuqﬁ)cﬁbs t€1Hyesed, Wj.h
daturated ‘Nall "(Z x m ), dried over sodium
sul fate and evaporat ed The dark residue was purified

romat ography (silica gel, 40 to 100% et hyl
Alt%%%tfvzftl?% i n hexane, followed by 1-5% acetonitrile

(5R)-3-(3-Fluoro-4-iodophenyl)-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-0xazolidin-2-one
(Intermediate 6, 5 g, 12.9 mmol), pinacolborane, 2.9 ml (20 mmol), triethylamine, 5.4 ml (39
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: 5-Bromo-N-hydroxypyridine-2-carboximidoyl chloride

—N —
HO
)
\ Br
Cl N /
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in ethyl acetate) to give the product as a crystalline
tan solid, 1.97g (98% . (note - highly colored

w0 ppanidoees el ute ahead of product band, extenePEerdGB2005/002059
elution required to obtain pﬂaduct) 15 NMR(300Mz)
(DMSO-dfi) 6: 1.28 (s, 12FD 3.91 (dd, 1FD 4.23 (t,

5-B%(g%c;)py%q)§ne- c%r?zlg%‘hyc_% %?%955 |_3416 iﬂ]mcg{ %S ?1§s|_cl)lﬁ%m§MF (150

ml)%l‘l(ﬁifé’@ﬁy ¥®it¥on of N—chlorosuccmlmlde g39 5 Ig_|_295 .5 mmol). HCI gas was then
3- Fl uor o- 4-i odophenyl ) -triazol -

( -y
bubél@tlh yhe) sohlt@m-fmx%& gsicpridsto nipate tlz@re(aptmrem westhen agowed to stir

for ?l'hf ?m/fegfzﬁlq{é\?va I P& j E’(égﬁpﬁéd %?t%r g Ia)(zél% tHyBJ'e)ctpltate was collected

by Hcﬂﬁfﬁ’fﬂtréﬂiﬂlﬂ g viey fﬂ(dr chih@ayvished R thnE3 IRl Vﬁdbﬂ{mx( 500) ml) and then
92 g (1.3 nmol ) were dissolved in di oxane,

dneﬂmeml&htun a vagEnheana 68t C{o?P mchesy Haltoield tﬂeesprpéufé py@ White
po“%epgﬁé sol ution, which was concentrated, dissolved
[ acetate, washed with brine, dri ed over
SR (BOUS I (G @, 81 7. ey e atp; £09 (dhel) 8IBdsd HHRSE2.74 (s, 1H).
Oﬁl{f{lfled by chromatography (silica gel, 0 to 25 5%
hbe@irymatogi choor omet hane with 1%tri et hyI amne) to
give the product as a light browmm solid, 3.1 g.
Internmedi ate 8. 5-Bronb-N-h
Intéhnictiyte\Bat liBiemdpgadibe2idaitadidhydhbgiiede HO--N Br Cl
N WO 2005/ 116024 PCT/ (ﬁﬁo 5/ 0%059 -47
5- Bronopyri di ne- 2- car bal"dejydeg © (49.5 g, 246.3
mmol ) was dissolved in DMF/(1 "foll owed by
addi ti on of N-chl orosucci b ni de (39.5 g, 295.5 mmol).
e 0
5-Bfho PARNES LAGHGRUDPL Srahh of %lhTét HA AT diRfs A02000), 4335-4338)
(603, B2aveehdlpwad added i®methahol (700 enly MBmWamzavap adal@i:UOO ml)

into distilled ter (1 t he ecj pitat
follpwed by pdgjtign pih hydexi e Yﬁachmdefﬁégf‘i tgroDa dedijgscarbonate

(20?8%':' hed Z%ﬁlgl)%]% fer l(%ﬁ)vfﬂ@t\ﬁ{s addfedamPile %a)ctl?ﬂ' dak E@I‘i’ed for 30 minutes.

’ed”overnrght 1n uum oven at 30 I nches
Watdg ( 5G0omi)ivedsdhdérhaided enkditite parscipitathivae filtpedaed wasiedgyith water (2 x

s00gih3o gt iy g raupeely hoTE Lachr ymator 10

SRRt 0 i o

Wang et al, Tetrahedron Letters 41 (2000), 4335- 4338)

Intermediate 9: [3-(5-Bromopyridin-2-y1)-4.5-dihydroisoxazol-5-yllmethyl butyrate

O/N —
N B
(0]

5-Bromo-N-hydroxypyridine-2-carboximidoy! chloride (Intermediate 8, 46 g, 195.7 mmol)
was added to EtOAc (200 ml) followed by addition of allyl butyrate (145 ml, 1020.4 mmol)
and the solution was cooled to 0 °C. Triethylamine (30 ml, 215.8 mmol) in EtOAc (100 ml)

was then added dropwise over 1 hour. The reaction was then allowed to stir for 1 hour at 0 °C
and then EtOAc (1 L) was added. The precipitate was removed by vacuum filtration and the
filtrate was concentrated in vacuo to yield the product (65 g).
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(60 g, 322 nmmol) was added to nmethanol (700 m) and

then water was added (700 ml) 15 foll owed by addition
w@boobhydioexyl am ne hydrochl oride (28 g, 403 mmoP¢T/GB2005/002059

Sodi um carbonate (20.5 g, 198-2 nmol) in water (200

m ) was added and the reaction was stirred for 30

s M S S E LA MR AT 4
o5 5 By i AT g M 16

11.84 (s, 1H). 20 Internediate 9:

Intdsmeglaten Ot oS cn- ey idingg v SR EOKEED0T 3 imeliRh Butyrate

5- Brono- N- hydr oxypyri di ne- 2- gamboxi Ri€oyl chl ori de
(Internediate 8, 46 g, 1%5.7 \25/ added to
Et OAc (200 m) foﬁ\L,eWeﬂ/ i on allyl butyrate

(145 m, 1020.4 mmol) Hand the solution was cooled to
O T. Triethylanine (309, 215.8 nmol) in Et OAc (100

(4 gt NSO (2 S0 LR R i o OR3P

Et OAc (1 L) was added. The precipitate was renoved by
vacuum filtration and the_ filtrat wa] concentr at ed .
Racneﬁnq/Qc@obrpalow%&a-?rwg-“pg3%@%01%820375# Yo bosireySatermediate

ST SHIRY RG340 A ) e
(pHR) (4 LywdsSadded withHjigordugirtidg to givg a cheapyellaw solptiony Blipase (1.45

g, S%gd;gé %%g)o é-é}%%@ﬁ%{%&lt& }%fi)&t(ndé wa:llsl_génﬂylsﬂ}rgcrl a éjniﬂ%ter?t temp. for 42
hrs STHE 16 wEX@T Rled Ptk 3] ARAINOIRAEYS A6 Dabld Badh Wis extralled with
(+) Isoner assigned as (5S) based on conmparison with

dicldhromethaae (2 x 1993 the preled orginiephases were dried over sodium sulfate and

3- (5- bromopyri din-els Y h-.4. 5= di ral sex - b- t
el TR T S B o P
butaeSPisisslated vacisBrelunth thromagdraphd (Ml pekass el acetate) as a clear

phosf)hate buffer 10 (pH7) (4 L) was added with
yellpwgah 864 $45v3%hg to give a clear yell ow sol ution.

PS-1ipase (1.45 g, Sigma cat no L-9156) was added and

the m xture was gently stirred at anbient tenp. for 42
Int&insedidted 1 1 3.8)i30(5-Basnahiyvidibe?vi)rt, B-dthvelopisdxawol rpmethfanol

-2.6 L and each was extract/ﬁd vvi,{]h di chl oronmet hane (2

x 1 L), the pool ed organi asgs were dried over

sodium sul fate and g® t&d. \Wh u%feact ed

[ (5S)-3-(5-bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl

] met hyl

[(55)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethyl butyrate (Intermediate 10,
16.88 g, 0.051 mol) was dissolved in methanol (110 ml). 50% Aqueous sodium hydroxide
(3.6 ml, 0.068 mol) was added. The solution was stirred at RT for 15 minutes, 1M HCI (75
ml) was added, followed by concentration iz vacuo to ~100 ml total volume. Water (~50 ml)
was added, and the white precipitate was collected and rinsed with water. The filtrate was
extracted twice with ethyl acetate, the organic layers were pooled, dried over sodium sulfate
and evaporated. The solid residue was collected and rinsed with 10: 1 hexane: ethyl acetate,
then combined with the initial precipitate before drying in vacuo to give the title compound as
a white crystalline solid, 12.3 g (93%). Chiral HPLC analysis indicated < 0.5 % of the (-)

isomer was present. [o]p =+ 139 (¢ =0.01 g/ml in methanol).
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15 butyrate was isolated via flash col um

chromat ography (9:1 hexane: ethyl acetate) as a clear
wq@edosowoni |, 36.4 g (45.5% . Internediate 11. PCT/GB2005/002059

[ (5S)-3-(5- BronDp)rldln 2 VW94, 5_di hvdr oi soxazol - 5-yl

| met hanol  O-N N HO Br 20

peaiate Lia: Jeps- S3L, ‘ d gl 5 ¥01—5-
!ﬂhﬂagbxmﬁéﬂgﬁ§50|ved in nethanol (110 nt) 50@6Aqueous
oxide (3.6 m, 0.068 nol) was added. The
solution was stirred at RTfocB/ 5 m s, IMHO (75
m ) was added, fol | owad by cohce [ B vacuo to
2100 nl total ot%\’ m )N24 was added, and
the white precip coIIected and rinsed with

water. The filtrate was extracted twice with e
(5 Bcetabomaaidar g iydraswere: stmethangh latermediate 11, 200 me,

07%0('1I i)g%nzlm gﬁ abu d ev iéf?gi(%ﬁg’a%gh&tg% %rﬁ ace I‘Q‘r’lﬁssolved in

THE Uﬁﬁﬂﬁ @(b‘dihtﬁ&@dﬂﬂé (6(1%1 ﬂlspérlsfbhaﬂl nfifieaal gil, 6atngg, HM&OD was added
ing in vacuo to give the title conpound as

carqfu wen the gespsasipr wad stirsedyfor § auiputegthepgoolgpte0 aﬁ%ar%Bgfyl
5
s il 9359, 59l ey 1dc b SRR SRRt o

temp&@uird 163 G2HbuRCTIHeBRARXMIL OB @52 fullyddvtett withediatied 1R HCI and

tert-Butyl _ _ . .
extrgeet%@ 951th135¥1(3§ AR5taiTo hYG PTgAmC Saxpr yag weshadyith satwgied sefive chloride,
drle‘%l dg%ﬁd?lﬂ{ﬁ( kaest al, cﬁ)atgd Bnd gﬁnﬁé\& vialchrdatSeraphy (silica gel, 10 to 20%

Br onop din-2 5-di hydr oi soxazol - V]
ethyll me¢thtano he)(anat;)eEmmratcm dfthe poQuetgontagring f8ctioms laind drydng in vacuo

ylel.aﬁcg {f%fte ltytitilgﬁgg& r@éﬁ%‘ytﬁ&%#@)%?-ﬂﬁx}rdgog%%%ﬁi %v&xpetggxy} acetate
asa(tﬁ{}?{oogl(q onin mneral oil, 65 ng, 1.63 mol) vvas

careful ly and the suspension was stirred for
NMRI(/HK) Men DMRO0-ee) &:01.90 G, 90y 3.2B(ddy 1 H) 1. & h{xdde éHa;t3e60 (dd, 1H);

FOR NP e

was carefully diluted with water and 1M HCl and 10

extracted mnth et hyl acetate The oroanlc Iayer was
2 & 6t (Al ethyil]-d2edihydroisoxazol-

azolidin-2-one

in hexanes) Evaporation of theFproductocontai ni ng
fractions and dryi ngojm v
N

2-{(55)-5-[(Allyloxy)methyl]-4,5-dihydroisoxazol-3-yl}-5-bromopyridine (Intermediate 13,
210 mg, 0.71 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one (Intermediate 7, 302 mg,
0.78 mmol), potassium carbonate (293 mg, 2.12 mmol), and
tetrakis(triphenylphosphino)palladium(0) (82 mg, 0.071 mmol) were suspended in DMF (4
ml) and water (0.4 ml). The mixture was heated at 80 °C for 1 hour, poured into water,
extracted with ethyl acetate, dried over sodium sulfate and evaporated. The residue was

purified by column chromatography (silica gel, 1 to 5 % methanol in dichloromethane). The



yi el ded tert-butyl {

[ (5S)-3-(5-bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl
wQ pwshowyd acetate as a thick oil (179 ng). I1BCT/EBMNR002059

(400 MHz, DMBO-d6) S: 1.40 ($9-9H); 3.29 (dd, 1H);

3.47 (dd, 1H); 3.60 (dd, 1H); 3.65 (dd, 1H); 4.02 (d,
mat%réa]l tli"rﬁ)Obtalﬁfé#%?Seti;%‘gaéQgﬁm %o]@kl)}_d)n;letﬁén%'zdige%%l et%“)' ;hegain?J(l :5:5)
folléw&d bﬁﬁftf!l‘tl()ﬁ 2hd BRin® withAittl e Rk (1:14, Theltik do@bsend was

xazol

thu@kwl}lwas ahi off-3jte soldd (16Gamg)p mskiyg posat( 162 3C.2, 3- tri azol
MS Meytmsp 0 o raielidi g, one F O O NOONNN

ﬁM}( @@b MtE(BMSO-a0%8: e ydd, 110,53, 48 hBCHOC(hiS 91‘182996 &dd/l1H); 4.01

-5-bromopyridine (Internediate 13
(dt, ﬂHr)jA)29 (t, 1H); 4.86 (d, 2H); 4.93 (m, 1H); 5.14 (dd 1H) '3 18 (m, 1H); 5.24 (dd, 1H);

s si; 132 ad 94; 756 Tad 12927 66 RS sl 16,788 QRR98.05 (4,

1H)yg)193§r1ﬁ) 881 (sLhid, 2, 3-triazol -1-yl methyl) -1, 3- oxazol i
oné (Intérmediate 7, 302 ny, 25 0.78 nmol),

pot assi um car bonate (293 ny, 2.12 mml ), and
) a] (

15

20

25

brofﬂo)pvrf&m mxture was heat ed at 80 C for 1 hour poured

Into water, extracted with ethyl acetate, dri ed over
sodi um sul fate and evapor atgd¥ The/Teyi due was
purified by colum chromatofraphy(si}icBgel, 1 to 5
% met hanol in dichloro ney. ThH 2005/ 116024
PCT/ GB2005/ 002059~5¢ mai eri al thus obt ai ned was

d h_di.chl h h
(5536 Bipmangsnanh,s FHBF e P OO iy TFEHEP iy 20D g 078 Thmol) and
andQ%tﬁ{bﬁ étaﬁﬁdal n}ﬁlge ur?l Sman %Z]Srgxg,\llg?ta%l}gﬂg% 61%4t)(9vi/%18@é§51?@d RS HFg(3 ml),
sodjnmi hydride@B0%. did@ersi@l mahmesp pAy)S mg.7D63 Mrdjl) Was added carefully and

the Sqpersipngas stTegyop Ritiss hen spoleap O 1ug Allyt Gomlad 0 mi, 174
mm8g2 waéad%ﬁd @hd tli]e"&lspéls%ﬁ v&a‘d stl?réﬁ at ﬁ)olﬁ;l)ﬁteﬁlﬁbraﬂ\ﬁ (f0155 H(Ifial)rs The
mle’urd 2Vﬁ$ ddr,efulbl) dllu’iecﬁglﬂ(l mater mﬁj 1M7H619 aifd extraeged mﬂv@hylsacetate The
org%r'g_g 131’% Wasl{!{aﬁlﬁgi &?)ﬁbs&pg%tgd d%dlum'aﬁor%e 1(%1@‘(1S dver '_gdlum suilfate
evaﬁorﬁfe@%hd pufifidd Dl cRron A8y ﬁﬂlc@'gél hods 20%eXRA aketate\th hexanes).

br onopyri di ne 0~N Br

Evappiaspn of (le TRPGieb pYaiging- f;zaoypyls andginyingyn verugosielded 25(39)-5-
[(alﬂyﬁn%}ykfx%et%yl]%g) 911‘1%0190')(21?01%})-5 begnopyndme as a thick oil (214 mg).
'H-NMR (400 MHz. DMSO-de) &: 3.21 (dd, 1H); 3.52 - 3.58 (m, 3H); 3.99 (dt, 2H); 4.91
(m, 1H); 5.12 (dt, 1H); 5.22 (dt, 1H); 5.86 (m, 1H); 7.85 (d, 1H); 8.11 (dd, 1H); 8.77 (d, 1H).

Example 3: _ {[(55)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1.2.3-triazol-1-ylmethyl)-1.3-

oxazolidin-3-yllphenyl}pvridin-2-y1)-4.5-dihvdroisoxazol-5-yllmethoxytacetic acid

F 0
O/N\ —

\ / N O
)]\/O N \_«, /NQN
HO N_
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and tetrabutyl ammoniumiodide (2 ng, catalytic

anount) were dissolved in THE (3 m), 15 sodium
whyasitt®24 60% di spersion in mneral oil, 65 ngPCWGB3005/002059

nmol ) was added careful ly andl -t he suspensi on was

stirred for 5 mnutes then cooled to 0 C Al lyl

erd @ AGison Gag Werprelsal Robin  Hp B Falignd-15-

oxag&%§-3-§£%%enmff§riﬂ"lﬁ—2\lﬁﬁ4 Gadig &%isﬁx&ﬂoh—gtﬁﬁnﬁhéﬁ}%@tﬁé (Pro-drug
and 1M and ‘extracted with ethyl acetate he )
Exampjardi 840 mget.7wemolwisheunbinediwith tuflearearese @¢idrl 2 ml) and stirred to

R AT LTI Wi T M
con€driatedas @it £thidk BreWABES JThe nﬁt@m R;@ts ls@ﬂihl@fted Héth [ ekl @ther to give

contai ning fractions and drying in vacuo yiel ded
a sopidfreid)e, the ether was decanted off and the procedure was repeated again with diethyl

ethe[rr(tlgﬁ!‘nln\élﬂgéy%hr{tﬁ%&%Ed’l(ﬂﬁl&()%ffﬁ%%ﬂ §P%@Wﬁ%%&ﬁ\ﬁ}g ATEPYo. The title

co ebag tHfis oBtaaﬂe(d(ad dn lﬁ)I)Iﬂ-l)vhu? ;(ﬂi(ﬂd(-846 ix%s fa6lting Iﬂ%)gntﬁl BIC.
m t 5.22 (dt, 1H);
MMMW(M@QI” rdCst%oFNs@sll (dd, 1H); 8.77 (d, K

s oI b g0 S5 R 968420396 0.

4. 08)(@@2Hb |4d191(t }Hj ;Iflme(ﬁyil}mmzdm-m)yﬁ )184m5nel) rw:m @Msﬁx);ﬂ 59 (dd,
oxy}acetic acid

LHRG6 (. 1> 506 1R60H% HEHHOnbO0&LIBR0BSS (o b: 8.52 5, 1H).

tent - But yl

{[(55)-3-(5-{2-fluoro-4-[(5R)-2-0x0-5-(1H1, 2,3-tri azo
Exdmplewl: me2-fi59)-3-(S{2-Fluoro-4-[(5R)-2-0x0-5- ( 1H-1.2 3-trlazol-1-vlmethvl) 1,3-
oxazolldln 3-
Z hding3- ,‘!_ﬁ:hltu ! &g ’

r scorrblned V\Athtrlfluoroacetlc aC|d(12

fme adm%ﬁ%ggﬁred to give a clear brown solution. The
mxture was stirred for 45 mnutés at roPm tenperature

then 5 concentrated tPNg i Ck oil. The
mat eri al was sonni catled Ath gfe eNherPto give a
solid resi and the
pr ocedur e ma$ repeated again with diethyl eri then

wi th di et hyl Het her: dichl oronmethane (1:1) and the

(B ract 6w i o8 b2 S gy ey | igprasolidin-3-

T >
SR VB SRR GG Imies ek Bl et 3,500 me,
1.0 tidhoD), DebBilawphdrdl (37 188, Z.frded),, 4- Giil@@thytaminq)mrridina (dmg, 0.025

mnDiag QT g etp £optinec @yeife gbanspytions i 76y’ (¢
(Dl%l'élbhyla?m)ﬁ@)pﬁﬁ)gz]lﬁ)athyfoa%dfuﬁndelﬁ?dro@ll&%e(((390 3, 2.BmAB]) was added,

the p¢lgtipn Bfaﬁ s;u{rezi F#lroem éemlbqretsrg foz 4dwgrs5an@11a4unedzm§1 ethylkacstate. The
i SRR ol Ape et seciomy PYlorids e prsodign siphate
andvaforiteld A& b1veyd rebbtive pentafluorophenyl ester as a crude sticky solid (662 mg)
which was utilized without further characterization or purification.

The pentafluorophenyl ester (331 mg, 0.5 mmol) was combined with methylamine (2M THF
solution, 3 ml, 6 mmol) and dioxane (3 ml). The mixture was warmed to 60 °C for 1.5 hours,
evaporated, redissolved in methanol and adsorbed on silica gel. Purification by flash

chromatography (silica gel, 0.5-5% methanol/dichloromethane) gave a solid which was
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met hyl acetamde FO ,NO NO \N-(r) NMN H{
[ (59)-3-(5-
W@ 20051 u020- 4- [ ( SR) - 2- ox0- 5- (1H:1, 2, 3-tri azol - 1rgI/EBR09§4002059
)-1, 3-oxazol i di n- 3- -52-
yl]phenyl}pyrldln 2-yl)-4,5-di hydroi soxazol -5-yl ] met ho

trltl%%:}ﬁg i Iljzg}eg %}I;Hg HéFE&( J(ns%uﬁgo glgg 8‘&% 50! mpoung as an OBf-Whlte solid (135

mgﬁMﬁjliﬁeIWtﬂm no) pyridine (3 ng, 0.025 mmol) and DMF
were conbined to give a clear solution. 1-[3-

MS((ﬂBCMshrdvm1@dW10[fyﬂ CxBadt™NPb car bodi i mi de

U OB 81 oA 808 34T 52 (U a0 @, 2

3920 Al U edaM i 4819y ! 1186 213818, 2HY8, 96K Lk 5. 1@ LHD); 742 (dd,
9\/\§é%ebd vu\%t(?]1 nvat Zr M gg)furat(ed s)gdl umhﬂgrl %m ) (
1H) V&0 (dmdmnmal(m;aﬁe) 259 éntiHpviafosatBy 8 @i VH) t8nQa6 (d lH) 8.18
active nt af | uor ophenyl ester as a crude sticky
(s, 1y %@2((%@?) whi ch was utilized without further
characteri zatl on or purification. The
pentafluorophenyl ester (331 nt

n@mvlﬂ&%ﬂhhﬁd on silica geI Purl f| catl on by fl ash 30
chromat ography (silica gel, O.5- é%

met hanol / di chl or onet hane) gave asolid ich was WO
59 it ted W th

et her and dri in va cu Tt giie | &f conl'eound as
an of f - whi te % ). M -15

(el ectrosprady): 510 (Mr1l) for C24H24FN705 N§)Kux/z‘;dmoo
MHz, DMSO-d 18: 2.61 (d, 3H); 3.35 (dd, 1H); 3.54 (dd,

{[(515‘593,9(53 Pplfb-a 302 %&3&?}1(152 38013 el 1 Mkavotidin-3-

yl]thhyl}ﬁyr{an-Qdyl) 4 Slcﬂihydriilsﬁﬁaz(odi-d-yl]lhétho@}ﬁﬁet(cbmd (Eﬂ)tmple 3, 500 mg,

1.0 mol),éve&@ﬂue@phm? B g 0 mugly, 4 &{lgﬁigzﬂémgnggyr?l&ne (3 mg, 0.025
muof) WA VEN hﬁlwgmomn&(é@w@a O Rdiblt 13 3- tri azol

(Dlmmmldo)pr@yy] Bpﬁgmaﬂz)qdjamldh Iydtochlyride B399 mg,{dr(hnm@bazas added,

the ﬁpluﬂp%lwlﬂﬁn%rre&( '¥c room tel\rl-nperaﬁet ‘Po¥ 4%%%%saarrr1]d%elu§d with e':\%hol acetate. The

mixture was washed with water and saturated sodium chloride, dried over sodium sulphate

and evaporated to give the reactive pentafluorophenyl ester as a crude sticky solid (662 mg)
which was utilized without further characterization or purification.

The pentafluorophenyl ester (331 mg, 0.5 mmol) was combined with dimethylamine (2M
THF solution, 3 ml, 6 mmol) and dioxane (3 ml). The mixture was warmed to 60 °C for 1.5
hours, evaporated, redissolved in methanol and adsorbed on silica gel. Purification by flash
chromatography (silica gel, 0.5-5% methanol/dichloromethane) gave a solid which was
triturated with ether and dried in vacuo to give the title compound as an off-white solid (155
mg). Mp 166-168 °C

MS (electrospray): 524 (M+1) for CpsHz6FN7Os

"H-NMR (400 MHz, DMSO-de) &: 2.79 (s, 3H); 2.88 (s, 3H); 3.38 (dd, 1H); 3.52 (dd, 1H);
3.62 (m, 2H); 3.96 (dd, 1H); 4.20 (s, 2H); 4.29 (t, 1H); 4.86 (d, 2H); 4.92 (m, 1H); 5.18 (m,
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{ [(55)-3-(5 - _

{2-Fluoro-4-[(5R) - 2-o0x0-5-(1H1, 2, 3-triazol - 1-yl et hyl

w0 25310240z 0l i di n- 3- PCT/GB2005/002059
yl ] phenyl }pyri di n-2-yl) -4, 5-&hydr oi soxazol - 5-yl ] met ho
xy}acetic acid (Exanple 3, 500 ng, 15 1.0 nmol),

105 G b At R 391 GISAES [ Bk B: 8% 7-90ch i R0 11D .18

( conbined to give a clear solution. 1-[3
@, 1(I‘Bf §18btgyl gﬁ‘n no) propyl ] - 3- et hyl car bodi i m de

hydrochl oride (390 ng, 2.0 nmol) was added, the

Eﬁg {[ E@erathuie fo 4;_ Blgs

oxo¥@RREndth -Mﬁﬁ{ d@ﬁﬂoﬁiﬁ)llB el Lzle g2, Bériazol-1-
sodrum sul phat € and evaporated to glvet e

ylmedud)-1.3eoxpeolidini2ienwphenyl ester as a crude sticky

solid (662 nmg) which was utilize¢ W thout, further

characterization or purigficatiqgn. Yhe

pent af | uorophenyl est e '{\ ) /}L(\;\/as

conmbi ned with t hyl ani X ol Mt :Son

mol ) and di ox ). The mxture vvas o 60

Cfor 1.5 oufs, evaporated, redissolved in anol

and adsorb silica gel. Puri fication by flash 25

chr omat ogl/aphy (silica gel, 0.5-5% _
{[(ﬁ%hﬁng E@IO E{ erher an)&llgﬁ“yééé %?a;é%ll/gg'lma h&ﬁ-i"@%xa%olidin-}
yl]ﬁhbﬁﬂ'l?pﬁmmabmﬂ4,6$d1ﬁ?d1@fsbxmi-ﬁqlhmth@ky(} d&ehic angl)(Exhrhnple 3 200 mg,
166- 168 C M5 (el ectrospr % C25H26
0.4 pEnoli/Rey wﬁeonvpkenorbﬁé@@& 0%9 lm@{lylam?l(g ane mg, 0.025
mnéb')gflgd?d\gﬁ (% %9} W%Ilé) c@n’?ou?&l t()%‘ijve a1 ar soﬁﬂwﬁ @2[3( g‘G (2:;)
(D1ﬁllebhylatﬂmﬁé’)pfdpyl]ﬁﬂ)sthyﬁ:aﬂkﬂ)d(1m1de\/@’diﬁ)cﬂﬁ¢ridbd(b6(4 mg, 0.83 mmol) was added,
the ;ﬁ;ﬁ%@gga%eo aiol?;ﬁ?om -;esr%ee]f%gsu t%y_ég rrglggtgs %rg? di}ﬂ.zsc? V%gfl %gi’yl acetate.
Thé]% tdrgbwag %va%ﬁed ith whidr an§ sﬁ%ra@e?} so@ﬁﬂ)m A8 el over sodium
uoro-4-f 6-

sul;ﬂ}a(eﬁlamlmmydrpﬁepem gme rﬁhélreatt)vea)eﬁtaﬂuorophenyl ester as a crude sticky solid

(26? I“}ﬂit@ﬂw)i{l gse 1%1;1 eg} wzthgufj fl.ﬁr%g a?aoc)t(e%zz% ion 01y p&rﬁ%’ca‘uo' n-3-y
Thé/;%\%ﬁ%fﬂ%&&@&ﬁ eee(éazv;ab b&?ﬁm@d M Em@thyPiheriVife 1025 80 26-mmol)

and{dioxeing ¢4 o1y - Tl(eaﬂ)mem verpngdita 60°Gor 20 spigptes, ayppareteg jand

purzf e%l&;{ef?ﬁ?ﬁ}c :n?alacpg{a@y (|sshc2 ggl 8|5h%/0 cﬁ’ ﬁeg%a%glz/%ﬁ"h]gm‘?‘jtha%eﬂ to give a
50117&)(1315@1@ maﬁ%ﬂd{s@l%ﬂlﬂneh@cana QII) i), witl @ afinihg MHC1)(0.4 M solution in
entafluoroghenol (150

dioxaned.ABmHy9-213 mERqly VRd acis%d(tg gHrg 2 me@l)zl@tﬁn%;hf) sugRgnsigprvas diluted
with %16%3)1 et f}loclﬁﬁPﬁﬁ]&gd,trﬂlsg& Wi Gh§i¥ine ahd e in vichdto give the

title compound as an off-white solid (140 mg). Mp 165-175°C

MS (electrospray): 579 (M+1) for CysH3FNgOs

'"H-NMR (400 MHz, DMSO-d¢) &: 2.75 (s, 3H); 2.98 (bs, 2H); 3.36 (bm, 3H); 3.54 (dd, 1H);
3.56 (s, 2H); 3.64 (bm, 2H); 3.96 (dd, 2H); 4.23 — 4.38 (m, 4H); 4.86 (d, 2H); 4.95 (m, 1H);
5.19 (m, 1H); 7.42 (dd, 1H); 7.59 (dd, 1H); 7.68 (t, 1H); 7.76 (s, 1H); 7.99 (d, 1H); 8.06 (d,
1H); 8.18 (s, 1H); 8.82 (s, 1H); 10.40 (bs, 1H).
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20

25

(Di met hyl am no) propyl | - 3- et hyl car bodi i m de

hydr ochl oride (160 ng, 0.83 mmol) was added, the
wa@dostiieoed was stirred at room_tenperature for BGI/GB2005/002059

mnutes and diluted with ethyp#-acetate. The nixture

was washed mnth wat er and saturated sodi um chloride,

dri ed over m 15 |
Ex -3-[3- £6-£(5

0
y
%%oisqxaio?@@zlgiﬁ)rl IMLﬁW)mthsJ(quz wthamtl Wﬁéthen 13-

on or purification. Ine
xapdidim2lam®r ophenyl ester was conbined with
1-net hyl pi perazine (0.25 m, 2.2 mmol)
(4 mM). The m xture was war neg
evaporated and purif@ed, by T}y

(silica gel, 0.5-20%) [ @ t ane)Nto gi ve
hat was dissol ved in i rﬁfE (10

and dioxane

a 20 solid, 41
n1) mﬁth marnlng HO (0.4 Msolutionin dio
was added to ﬁlve a precipitate,

3- {[ﬁ}% %(%Bmmnyﬁldm%- in ortdiley drois etz %ﬂﬂwew&mp%l ol
T S
diox@bbiotan(- Z%ph@)yl] NpIHﬂS},l -TidaA0l I]/Sll(nethgb)t-l Sogazfidin-3-0ae
(Intgrmst)il@f or 028I-|3]1 9@8 59$sll\tlg/nR§ 400 rgg{g? %ﬁn{rxgﬁ) and
tetréllé'%{trg)gé yﬁ?h((sé&un%?aﬂa@luﬁﬁo)((gbﬁ@ u%"b 1231111%@12 (v&giie su?s&ndeﬂl iBDMF (5
ml) llhl) waier 425 (mdbi Thd-njxtare5gas(lebdicd BHPO °(7 f@S%S(mmumﬂ) adsbrb‘pe directly

ont%s%%a g% an% gﬁxed &bvaﬂjo ( Bgnﬁi%og%yﬁoﬁgﬁgggﬁ?%ﬁdyﬁw Hglhca gel, 0.5 to

10 ‘ﬂ’_"(ﬁ:fét%@ Qf’dl@ﬁl%%&thalﬁﬂ @%adﬂﬂfﬁw?nte solid. The material thus obtained was
5R) - Fl uor o-4- (6-{(5S) - i( 3- hydr oxypr opoxy) net hy
dlssloled4n methanol (4 ml) with warming and allowed to cool fo give a precipitate. The

ol B L0 T RIS -y v

collN:tEﬂ MH‘QFW%‘dNt hyd ether and dried in vacuo. The CFure title compound was thus

(5S)-3-(5- Brom)p%rl di n-2-yl) -4, 5-dj hydr oi soxazol -
obtalm asmﬂf yfﬁqﬁp 80lih(235 ang): melingrmpini la¥6e G4, 370 my,
MS tr

’%@‘PJ&%*Q f?r C%H%Sngoét ramet hyl -1, 3, 2-
'H NWWMI—EHDMS@ )dmﬁnyls} (5200 .25 248 1H)1 azbtt- 2HY 376 h3.55 (m,

-oxazol i di n-2-one gﬁnt ernedi at e

SH)L 396 (st} 4 38103 B0 & b B89 (et 19%mm 3 Epin g (4, 1ED; 7.59
ot L 24 I DR TRV g TS TR, 1

(0.5 nl). The m xture was heated at 80 Cfor 35

m nut es 4adsorbd di rectly .onto ica g el . and [Sl ed

2-{(55)-5-[(Allyloxy)methyl]-4,5-dihydroisoxazol-3-yl}-5-bromopyridine (Intermediate 12,
350 mg, 1.18 mmol) and and 9-borabicyclo[3.3.1]nonane (BBN, 0.5 M solution in THF, 7
ml, 3.5 mmol) were combined at 0 °C. The cold bath was removed and the solution was
stirred at room temperature for 45 minutes. The solution was cooled to 0 °C, then sodium

hydroxide (50% aqueous solution, 1 ml) and hydrogen peroxide (30% aqueous solution, 0.5



10 % net hanol in dichl oronethane) gave an off-white

solid. The material thus obtained was dissoled in
woredosanok4 (4 m) with warm ng and all owed t o cPOI/GBR005/002059

give a precipitate. The nix®8re was diluted with

di et hyl et her (20 m ) and sonnicated to give a fine

) S eGP T o Bt AP 4 EEiaBi i et room
temf)é}%!ﬁlre R}i’tlafi Rﬁﬁis aﬁhﬁﬂlﬂﬁ&%'dil%teﬂ%ﬂﬂgetﬁ }?asseiﬁw Wa@ﬁ‘éd Wil water,

point: 176 T. M5 (el ectrospray):
themmmatea m@ammhmmde ad Qipiefaver sgm sw.lfatqs Enap@@tl(op folipyyed by

ﬁltrgtl% h% a%sggaill p%d% §11[ca giﬁ:}mmﬁg é\gth(%)% E&f}’ Q&ftaégxh}%l‘[;ﬁxane yielded 3-

{[(51951)3 (55orél%oégﬁdlﬂij)7y1) -4, %hﬁb&ﬂlsgizgﬁgol 5§1§ﬂeﬁ|§1@ajgbggml(xglbbl,as a thick

yellqzw)oﬂém_sa 1H) ; 8 81 (s, 1H). Intermedi ate 14:

i BRGSO G 59
3. 7()?@{115)3)3 (AL 419@@11% ES; g3 d@l; PHIyli %w%douﬁyw &, 3ny! }

brédnopyr’i di'ne (I'n ernedla e 12, nmol )

and and 9- borab| cycl o[ 3. 3. 1] nonane (BBN 0 5 M

15

20

25

30

dlhﬁdﬂoﬁsfoﬁdztﬂIB-{’lWﬁdlﬁqp?ﬂ ﬁhaw -54)1114152 Mtﬁukasl-vl'ﬂikﬁhvl) 1,3-oxazolidin-
solution was cooled to O C, then sodium hydroxide

2-0m&09% aqueous solution, 1 m) and hydrogen peroxide
(30% aqueous solution, 0.5 WO 2@05/ 116024
PCT/ GB2005/ 002059 - 5§] m) ef ul added. The
cold bath was renoved wnd/£ he) @- sQ:,tlmrie/Q
room tenperaturg fo ,Q XL\JJ\Q/
di | uted w thevhy acetate vvashed W th wat he
saturated sodium chl oride and dried over sodi um
sul fate. Evaporation followed by filtration through a

smal | pad of silica rinsing with 50% et hyl
2-{deHdrnle Bmmmpmm-z}fy&%dmgd@lsoxazol— 5-yl]methoxy}ethanol (Intermediate

D SR s T £
yl)ph’éhﬂﬁ@-(géioi()é gb%az@.l\lsﬂr&@ﬁylﬁl 3%)@&01{(1311—72(2)31%(1&5%&&%%7‘2 313 mg,

H)
0.8% mmoi)xuootawm C@Uflfaonaﬂq)(ZZ37msgi 64 anmqlba)a d7.89 (d, 1H);
ettt PONPTARRAFORO. 000 6 0042 mml s Shprds i P (56
ml)lahd 4uaber (d 56y} oTlse)ma(Zt@ﬂe-v@as)he}lteWat 85 AC Fo1yl hour, extracted with ethyl
h Il - - -1 -
ace eny %h@ethyﬁp@%@ttr gro \lzvasI dne ox}e? scl)cglum sﬁlfgt)é %1218 le{fgplorated The
residue was punﬂed by column chromatography (silica gel, 100% ethyl acetate to 30 %

methanol in ethyl acetate). The title compound was thus obtained as an off-white solid (0.160
g): melting point: 162 °C.

MS (electrospray): 483.2 (M+1) for Cy3H23FNgOs

"H-NMR (300 MHz, Chloroform-D) &: 2.08-2.01 (t, 1H); 3.52-3.36 (m, 1H), 3.44-3.61 (m,
1H); 3.64-3.76 (m, 6H); 3.98-4.03 (m, 1H); 4.18 (t, 1H); 4.81(m, 1H); 4.83 (s, 1H); 4.94-5.03
(m, 1H); 5.07-5.15 (m, 1H); 7.20-7.24(dd, 1H); 7.48 (dd, 1H); 7.75 (s, 1H); 7.79 (s, 1H);
7.85-7.88 (d, 1H); 8.05 (d, 1H); 8.18 (s, 1H); 8.74 (s, 1H).




10

15

20

25

30

HO 15 2-{[(5S)-3-(5-

Br onopyri di n-2-yl ) -4, 5-di hydroi soxazol -5-yl ] net hoxy} et
whamweiidoeant er nedi ate 15, 0.302 g, 0.84 mmol ), PCT/GB2005/002059

(5R) - 3-[3-fl uoro-4- (4, 4,5, 5-t3tr anet hyl - 1, 3, 2- di oxabor

ol an- 2-

vy 1 hyl ,
3 iate 3] ) ; dihgoisaxas
ate (223 ng, 1. 62 mml) and

llﬁ%@ﬁ a%'ﬂaﬁ?éh gﬁyl phosphi no) pal | adi un(0) (0.049 g,

0.042 mmol ) were suspended in DMF (5.6 20 ml) and

water (0.56 m ). The m xture was h ed at 85 C for 1
hour, extracted with ethyl oa'a\ta)é and ter. The
ethyl acetate layer was dri sul fate and
evaporated. The by col um
chromat ography (silica gel, 100% ethyl acetate to 30 %
2- {(%Qﬁaﬂﬂﬂllylloﬁyﬁﬁéth] agedlﬁy&btsoﬂ'éEI-Bl}ﬂ}-G-Ki@ﬂibpytﬁdin&\ﬂ&termedlate 13,
hus obtai ned as an off-white solid (O.

0.5bE). Rghepels ssolid SumemUEICaPgE (-bshirhl s catfitipamount of

osnlhhshfl 30 FRREIEAR Al Nt SUUREBEIEN 0 5

mmbh) wasadddd 3nd the eactibhimixBrd@adistRd(vigordtily. A ldk8e dmpunt of
1H); 4.81 H); .4.83 4.94-5 03 1H),; .
pregig%q;tg gqr]_@(d?kpe @aﬁttoryw%ms?m@;g% by T_Jfﬁ) and7wasge A ete %r 20 mins of
i 168k BB eerfitiOforometh
stlr%rég’z étll(lg?r’n tﬁgragnz gl"ﬂesfeactt'él)l mlthlrt.B@ag p'c?t% 1 HOMS 20056/ B ]t6oorome ane
andRCRECERO ﬂﬁ)hﬂﬁﬁﬁsmane Et@ett \msach‘mcbvat magﬁesmm sulfate and evaporated The

gk e R e o s
MS%eletRSpranl 499.0 phioxy )rret hyl ] - 4, 5- di hydr oi soxazol - 3-yl }

-5-Dbromopyri di ne (Intermsd|ate 13, 0.500 g, 1.7 mmol)
'H-iMR 63 8EMH 5 ChiarefbrindD THF3 3443673 (01,:2H); 8.763.71 @, 2H); 4.89-4.98 (m,

catal y nmun m t [ added to the
et 2 Py i 2 - 200D GodFnd Bofh gt o (1. 80 .

8.4 nmmol) was added and the reaction mxture was

stirred vigor ousl y. A | arge amount of preci p| tat e
Intéonedidte T e2-f[€3% Rvos prictimr2ex])-Bap-d 01D AZE
I | e aftler 20 m ns of 10 stlrrlng at room
m&%@l&%@—@- The reaction m xture was partl ti oned

bet ween di chl oronet hane and_ wat er

di chl oronet hane | ayer was drye ér pesi um sul fate

and evaporated. The it uct obt ai ned as a
dark oil (0.525 g)HOMS (el €ctrospray): 299.0 (M+1)

MR TR A —

15,2925 of 0718-1AmBDH wa¥ disdbhvied Bn FROH(101h)); arfl thén dKowddp cool to 0 °C
using ice/water bath. Sodium borohydride (0.131 g, 0.36 mmol) was slowly added. After

addition completion, the mixture was allowed to stir warm up to room temperature then
stirred for 30 minutes. The solution was diluted with ethyl acetate, washed twice with water,
dried over magnesium sulfate and evaporated. Purification by column chromatography (silica
gel, 100% hexanes to 100% ethyl acetate) yielded the title compound (0.287 g).

MS (electrospray): 303.08 (M+1)

"H-NMR (300 MHz, Chloroform-D) &: 3.29-3.55 (m, 2H); 3.63-3.71 (m, 6H); 4.89-5.01 (m,
1H); 7.81-7.91 (m, 2H); 8.64 (m, 1H)
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Internmediate 16: 2-1[(5S)-3-(5-
Br onopyri di n-2-yl ) -4, 5-di hydr oi soxazol - 5-
wQ kdosaidooky} et hanol OMN Br HO'~~O N 20 PCT/GB2005/002059
{[(5S)-3-(5-Bromopyri di n-2-yPy-4, 5-di hr oi soxazol -5-yl ]
met hoxy} acetal dehyde (Internedlate 15, 0.525 g, 0.18
d

mml) vvas? 192!% gcimtshgﬁﬂ] %,'é gl\i\{eygrmsoxazol-

Refe X a { :
3-Vll?“ nﬁ%dg-'vﬂ% ﬁQOMeﬂvl]Q-@@I m-@rld’ﬁﬁ-lﬁjlﬂl\é’cmmﬂ g&fkazolidin-2-one

€r adartion conpletion, the mxture was alfowed to
stlr vvarmuptoroomterrperaturé:then irred for 30
m nutes. The sol uti ANy fhut ed=wkt h hyl acetate,
washed twice with wafer)—2 y Nmaghesi um
sul fate and evaporated’ i on b | umh=y
chr omat ogr gphy(silica gel, 100% hexanes N%y%
et hyI acetate) yielded the title conpound (O 7 0).

8
2- {@ E?Q&fd%%f%%et%qﬁ4 (%Sdlﬁ%al)soﬂdéb%u( 3%0&46%%&%%

ormD ;
(Inwrmedﬁmm @60 mgl H) L miod)] (SZR)93]:[3( ﬂuo@w (4,L85641etrwmemwléc2-

d1o%3fpggrgég})6genylfg[ ﬁEiZQQ %rlazo%q %methyz)-f\,)?-oxazori':d‘ie -2-one
(InfePBedidtd %-428-hg, IS) néndly, potdédicachionx:MBsditl] 3.43 Purddlyad

r oi soxazol -
tetrakis(ijnbenylghesphinp)palladium(@) 0 BR argy P1l1gnmehviere susperdegp PMF (5
mi) i Yol 0% ok L rite RUARR VoAl atea WP 80 o€ £R SHMichke, Ridble directty
ontd §ifi&d géi-and dridd lzrdﬂﬁhbol?yhhﬁ&ltfdmﬂy -chlimitlcivpahaaigsaphadsilieBgel, 0.5 to 5
yI -5-bronmopyri di ne I nt er nedi at e

no] iy @Fﬂ)lom{l%hanem 6?‘6’ a4ﬂ1(°$ ol slhs. %W?%ﬁ‘g’?q(i‘ﬁﬂd n dﬂ%oromethane
4 qu) d&@l?egir& tﬁ‘ﬁle@ ot oneﬂ) ?ii (sc]ﬂ}héat 3" g%éﬁ‘ﬁg%s%&’ '\A’%ﬁf&{ﬂvas

0Xazo nt er medi at®e
collﬂtfedl )r1nsB@tv@1$311¢thylceﬁ]ndmandﬂaed Aokicng, TIR: 8B comglopnd s thus obtained

t et rak tr I.ph hi | adi 0 132 , 0.11
o5 oD i@%@i&@eg@ﬁw" a%g?tpﬁis "o et or (0.5

Ms:%%e %%%323 ga@, 80 C for 40 m nutes,
irec 10 onto silica gel and dried in
1H—NMR! CA00PMELS DogS Ol By3.201ddm 3.9 D088 (o LH); 662 — 3.68 (o,
5to5 % t [ '
4 501 VDS 4R (1Dhg0 62581 85 (VBT anl b IOR L2 (ad. LED: 7.59

(dngHﬁ)@ @ dl'}Bt?%lgéétﬂ?{)dv 65 by 'ollrﬁt@@ W'gé 21@{)“13)18%9011{) 8.81 (s, 1H).

fine's

Intermediate 17: 2-{(55)-5-[(2-Azidoethoxy)methyl]-4.5-dihydroeisoxazol-3-yl}-5-

bromopvridine

2-{[(55)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethoxy} ethanol (Intermediate
16, 320 mg, 1.06 mmol) and and triphenylphosphine (500 mg, 1.9 mmol) were dissolved in
tetrahydrofuran (5 ml) and cooled to 0 °C. Diphenylphosphorylazide (0.46 ml, 2.1 mmol) was
added followed by the dropwise addition of diisopropylazodicarboxylate (0.42 ml, 2.1 mmol)
over 10 minutes. The cold bath was removed and the solution was stirred at room

temperature for 30 minutes. The cloudy solution was cooled to 0 °C, then methanol (1 ml)
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collected, rinsed with diethyl ether and dried in

vacuo. The title conmpound was thus obtained as an
w@bdosmhioee solid (205 ng): nelting point: 148 ACT/GB200E002059

el ectrospray): 508 (M1l) for ¥23H22FN904 1H NMR (400

Mz, DMSO-d S: 3.29 (dd, 1H); 3.39 (t, 2H); 3.53 (dd,

was%ngdjed 3T 82 _cbgétg 'E\_;V')ag rpgn@\ég)qq.p%li D0 drdefgals(}g}ﬁr é,gf roo%n tgmperature for
1.5 G@st z{ﬁ): solﬁ;l@@ wa Qﬁ‘(redlfd} EI) rﬂmﬁ@s (then édﬂcent?atg(ﬁzrﬂﬁzcuéw give a thick

oil. 1}P1)r1ﬁczt)om hy coluaui c&nr@naj[@graphy (s111ca gel 10 to 25 % ethyl acetate in hexane)

Azi doet h I'l1-4,5-di hydroi soxazol -

e g ROt AF P RRL AT RSERIY) 5 > 1
'H Nﬁ\@@)m(ﬁr M@rchmaw IzdwthZHj 335, @ddlll]!)/ @rszl (aexmp Bl 2H); 3.72

[methoxy} ethanol (I nternediate
(t, 2HpHP6dmgl 1Hpd. 84(C}dhéHyl7p9(b€;bﬂlegé Q%GDIHQ 1 9 mml)

were dissolved in 25 tetrahydrofuran (5 m) and cool ed

to 0 C. D phenyl phosphoryl azide (0.46 m, 2.1 mol)

3g) 53

B h%lﬁﬁﬂhf-yl@fhdifv)methvll-4.5-
. over

oxalBR St rred at room tenperature for 30 m nutes. The
—#Mutlon was cooled to 0 C, then nethanol (1
m ) WO 2005/ 116024 -58- PCT/ GBZOOS/ 002059 was added.

The cold bath was renpWety a was |rred
at room t eneratne’ \h \3_9&){
stirred foro\S/hi nutes, then conce@ rat ed %lcﬁo to
give a thick oil. Purification by col um

4- (z:bg[(ssmiem&lﬁwpﬁmlhnc}a) g@'—dlh}}i%lsfoﬁaiﬁé%lﬁhaﬁbxﬂcﬁh Borpholine

i N hexane ave the title conpound as cl ear oi

(Inezs dingg 18,510 e % moonEaE) TeoliBgroah (44 56 tetramptiyl-132-

d1o%%?ol§[n glipﬁ%ﬂyff—&-??ﬁglggB (téggdl fl_?jlﬁm%g"ygbl (?! ’aic’:jédzrgg cé'),g
(In(edmeatdke 7Rkl 3-Ehmol) potassmm carbonate (360 mg, 2.6 mmol), and

3-f3-Fluoro-4-(6-{(5 2 f (2- nmor phol i n-4-yl et hoxy
tetrg epy]@ gsphino)palladium(0) (0. 075 g, 0.065 mmol) were suspended in DMF (8.9

ml)%ﬁ "té%'(é %}5%? hT% i fg%r‘*j% Hg)%gé%é]'t ?gf’gr{f I ﬁo&rgﬁfd%ﬂ%trgigén. After

reaction, c;orr[pléﬁolii) the @eddtion ﬁhkﬂtire @d:pdiﬂé&mt({ whieb The prec1p1tate formed was
ﬁltq?)g;( ;}d( \%@gqg |\X§1ﬁ%\¥l!ﬁ% n}'l}?e\%et(ﬁlm é"i‘l??e‘ﬁgsa& i\g&%zlaé g lﬁlﬁthanol acetonitrile

the%gl%?f}%ﬁ_'i%%&c%hlml}g rcgromat%r 4phgr (5111ca trala rlrelt eﬁl)l)(l_aiet%t’ez{nethanol). The title
compound was thus obtained as belge crystalline solid (0.350g): melting point: 171 °C.

MS (electrospray): 552.2 (M-+1) for Cy7H30FN7Os

"H-NMR (300 MHz. DMSO-d6) 8: 2.36 (m, 5H); 74-3.57 (m, 10 H); 3.94-3.99 (m, 1H);
4.28-4.34 (m, 1H); 4.86-4.88 (m, 2H); 5.14-5.24 (m, 1H); 7.42-7.44 (dd, 1H); 7.57-7.62 (dd,
1H); 7.67-7.72 (m, 1H); 7.78 (s, 1H); 7.98-8.01(d, 1H); 8.05-8.08 (d, 1H); 8.19 (s, 1H); 8.82
(s, 1H).
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di oxaborol an- 2-yl ) phenyl ]-5-(1H1, 2, 3-triazol -1-yl nmeth

yl)-1, 3-oxazolidin-2-one 15 (Internediate 7, 493 ny,
wa22®@smmokd , pot assi um carbonate (360 ng, 2.6 nMPOI/GB2@AL02059

tetraki s(triphenyl phosphi noydi1 adi un{0) (0.075 g,

0. 065 rmol) were suspended in DVF (8.9 m) and wat er

.g‘ﬂo_{gax,azoi) g-vl] methoxy}

e

ethflﬂﬁf'ﬁlﬂﬂln@ xture was pour ed |nto vvater The
precipitate formed was filtered and washed with
water. The wet filter cake was dissolved in 1:1
met hanol : acetonitrile 20 then purifi by col um

chromat ography (silica gel, 101\ at e:
met hanol ). The title on‘p@un obt ai ned as
bei ge crystalli ne@N d 0g): nelting point: 171
C. M (el ectrosppax): 552. 2 (Mt1l) for C27H30FN705
1H NVR (300 MHz, O d6) 6: 2.36 (m 5H); 74-3.57 (m
By a0 -y14, Hdlliroisdxazdt-9-yPinetiox y} idetaldehyde
{[(%9835054 88 yﬁ I—|)J(ym 14-5.24 (m ﬁ 7.44 (dd,

(Int:ermedintestsm @8 g, A3 mosl)Hs: d1$otsf¢d7anlmir(>m dighprometiyge (3 ml)

o T 008 e e o

by sodfinh BiaREtdRY batohydide @-062-g, 0.29 mmol). The reaction was allowed to stir at
[ (5S)-3-(5-Bronmopyridin-2-yl)-4,5-di hyroi soxazol
roowéplﬁgg(ry:t}ure &rﬂ@h)rmagﬁgpqi 16m|h1@|rboqape$0|\pthq Wep adgecﬁ/o( the reaction

mlxﬁirg %%rclalr%%rﬁtlh yd[d)ed zn%thgl l?,%eé? were asggzilra’g:dy"rljle dic lgg(oy ethane

layaGeisavadbéd dith bﬁhe,tc&reﬂeﬂneﬁmegﬂdﬁmnﬁ)sﬂﬁﬁe and c@zaﬁ&ratﬂdoﬁhe dark oil was
s .di ssol ved anhy s dichlo t hane

puried DO GBTPABIBRBY (1o Ge5E8 ictng! e a0 T Bt ariB gy ecetate).

Thd ff dARhLARTKLYLA o 3hLAYOG30 Y. sodium tri acet oxy

bor o The reacti on was
MSdbleotnasprayd: F12.0 (Mt-1) roomtenper ature for 18 hrs.

HNRR MR Eh o Ren I R4 27 (i B 5, &3532@9 A 12 m
ZHﬂ\i\géﬁﬁgﬂvﬁﬁS}@? Boat 68l (m T11%). 9igaby of gg?iljriza was

ine, dried over magn sulfate and
evaporated. The dark oil was purified by
2 h '

(m 4H): 2.54-2.58 (m 2H): 3.30-3.52 (m 2H):
3.59-3.73 (m 8H); 4.89-4.98 (m 1H); 7$1-7.91 (m
2H); 8.64 (s, 1H) Referen 11:

fg:s)vﬁ (4- {{/[&53) 5- %/éli\ﬁyqq&ﬁpxazol

pyridi ne-3yl}-3-fl uor opher\rl1yl ) - 5i5(1H 1, } 3-'\t~r/r" azol - | -yl

met hyl ) - 1, 3- oxazol i di n- 2- one
5-Bromo-2-[(5S)-5-(ethoxymethyl)-4,5-dihydroisoxazol-3-yl]pyridine) (Intermediate 19,
240 mg, 0.84 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yD)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one (Intermediate 7, 310 mg,
0.80 mmol), potassium carbonate (350 mg, 2.5 mmol), and
tetrakis(triphenylphosphino)palladium(0) (50 mg, 0.04 mmol) were suspended in DMSO (4.3
ml) and water (0.43 ml). The mixture was heated at 85 °C for 1 hour under nitrogen. After

reaction completion, the reaction mixture extracted with ethyl acetate, washed with water,
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200 O~\ ~~~NON ~N NF
5-Brono- 2-[ (5S) - 5- (et hoxynet hyl ) - 4, 5- di hydr oi soxazol -3
w0 00Fpysoedi ne) (Internediate 19, 240 ng, 0. 84rPE@mGB2(005/002059
(5R) - 3-[ 3-fl uoro- 4- (4, 4, 5, 518~ amet hyl - 1, 3, 2- di oxabor
ol an- 2-

o At B S S
chrahBg b SEBRNA00% deRloffinetRane tmm‘%) mefBgbl in dlchg)r%methane)

tetraki s(tri phenyl phosphi no) pal | adi um(0) (50 nyg,
Thesobid)collested Wasmmwlzed fomsdchloranethine/ether. Whe Btle ¢anp@nd was

t..85 Cf 1 d
g Shc H SaltE DB Ry Bicid Aln 1R on™
MSheRbt6DraNt 46301 @d-+W fof CofiyNaet at e, washed with
wat er, WD 2005/ 16024 PCT/ GB2005/ 002059 -60 dried
DIMER (3 $Q1d6) anbl0éa@dt. 83 191324 @ai de3Has3.56 (m, SH);

s B T S L SRR S0 AP 702 o,

1H)T|7%63’P50 i o ecéed. 70am llH9f’)5/$1 @l 1H%edod-800Td, 1H t) 8.04-8.07 (d, 1H);
chl or orret hane/ ether. The'title conmpound was

8. 1%&&%&8123@ bd).ge crystalline solid (122 ng): nel t| ng
point: 171 C 5 MsS (electrospray): 467.2 (M) for
C23H23FN604 1H NVR (300 MHz, DMBO-d6) 6:1.07-1.12 (t,

Int&tédidte 19: F-BBor032-K5B)-5-Gethdxyinbthy()H.5-diivdro3oRaroB398]pyridine
(m 1H); 4.26-4.32 (m 1H); 4.84-4.87 (m 2H);
5.14-5.22 (m 1H); 7.40-7.
1H); 7.66-7.72 (m 1H);
1H); 8.04-8.07 (d, 0
10 Intermnedi ate 19@

{[(%)Ef @Jﬁr&n ﬁy%ﬁ}n 2 g()eA 5oy RdiSodakolds-9t Hleuds 0ia R A alatS11, 300

yridiné

mg,{{ 05@0138 V(@{BSOWBQW andiydraus iIHE @4 Smd) inddr vitwgsa Aoidivga frydride

(o0t SR R oD e 1 Bt Py action

mixfad] P8 RYSidndRixhite (R8 Y 6led RED 3@3 QEthylfloﬂidB €0.2lmIo2 B)mihdQas slowly
ddgg 2.3 mol) was added to the stlrrlngreactlon
a

xThfrreactrpnevas aowed o Yhsa up &0 0em ’@mle@@ll’? @nd was nenigred by
TL@ oPh r%ac(t nzwa{g| cl‘oimgle:)ie {mpé Plouvl\@STﬁé ?x\&t%{%e cﬁ.l%nchelaerth methanol,

reaC|onvvas O warm up erat

dilugétliw it 8thiyDadet0¢ &t Wyshed bwith \;ﬂiter rmaaethy@ Bcatite la@@ﬂwb@ﬁleed over
in 18 hours. The m xture was quenched w th netha

sodinn gHlExe. wvanerated gnd Redieh e shramaearehy(Fiine agls £ 1o Bt ethy!
acefatd W he%?e%)’%%%aﬁ&k(ﬁ&n IFthe gfdd%gt hEdining fractions and drying in vacuo

yielded the title compound as a thick oil (240 mg).
"H-NMR (300 MHz, Chloroform-D) &: 1.17-1.21 (m, 3H); 3.29-3.50 (m, 2H); 3.52-3.62 (m,
4H); 4.89-4.98 (m, 1H); 7.81-7.92 (m, 2H); 8.64 (s, 1H)

Example 12: (55)-3-(4-{6-[(5S)-5-(Ethoxymethv)-4.5-dihvdroisoxazol-3-yl]pyridine-
3yl}-3-fluorophenyl)-5-(1H-1,2.3-triazol-1-ylmethyl)-1.3-oxazolidin-2-one
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20 sodium sul fate, evaporated and purified via
chromat ography (silica gel, 10 to 20% ethyl acetate
WO poosex@nes) . Evaporation of the product cont aPCi/6§2005/002059
fractions and drying in vacu®l yielded the title
conpound as a thick oil (240 ng). 1H NWVR (300 MHz,

5 B%%@E"{(gg)%-ﬁ)zﬁ %%x%eih(é@% e’égf]-(éﬁ{bdwxmspxgicﬁ% gg}y(ﬂe

(Int%i’ﬁledﬁt@ﬂﬂ GY5m 2%@%@2’]‘2 h-8- [Qaluoro 4- %’:4 ,3,5-tetramethyl-1,3,2-
(59) - 4-{6-[ ) oxynet hy) hydr oi soxazol
dloxa:bogqlznp wyibphersd]-5-(1H- 1 ,2,3- trlazol l—ylmethyl) 1,3-oxazolidin-2-one

(el 1 A TR, ek AR e T B ot

teﬁm&%ﬂﬁﬁh B%?palla@@nﬁ@ﬂ%@ﬁ@g ,2.0d aol) were suspended in DMF (6.75
S)-5-T(2- oxyet hoxy) ne dlhydr0|soxazol 3-y

ml) |a]1@wm|(9}68 H(I} n @W@t@sma GQ?S% C forpl hepsiupder nitrogen. After

rea% oxa Ee% oBl lﬁg é)q ?pr% )A(liiuf \gag(;go&#%{@ttd;%% %gﬁxgﬁ)ricqg} ate {(ﬁmed was

ﬁlteyéd an'kl. xﬁasﬂmaMﬂhl Whtélf Zhefitter ¢dkntueis Rﬂ?ﬁ;i:eﬂh&dﬁ‘rorﬂ tﬂtﬁ:th@upl/acetomtnle
pot assi um rbonate (315 ngy,

ﬁltea%arsi W%?IFQW@(‘?@% DIERINOA SYa5 Arsh tm(ba% Grgstalline
ded DMF m
sollgépggﬁg?rﬁelq&ﬁg’eﬁ oipti§pg9ded in (6.75 n) and water

m xture was heated at 85 C for 1 hour
MSeldetrospiay) o2 (M1 effor CoEhgliNgl conpl etion, the

e PHhsEr B i LR 14 o8

I

? 433’2{%@ ?Zée%io%?%"r@fé?ﬁ’v*??? B G 2N s (7, 11D 495 (m
1H)e 7 10d¢7.09T{se 2H);t1.22-C Bibcyiii); Reas-7. 6161, dBDT.6307 46 168} §86-7.89 (d,

cryst ale]g_tne 10 solid (152 ng): nelting point: 150.9 T.
THRES0&sddDr ospray 497.2 (Mrl) for C24H25FNGO5 1H NMVR

(300 MHz, ChloroformD) 6: 3.19 (s, 3H); 3.24-3.27 (m

1H) 334343(m 3H) ; 348360(m 4H); 3.81-3.60

diste 204, 234 3 ' ) Dngthylisd.Stdfhvdroisoxazol-3-

l49§§m 1H) 704709(s 2H),72231(d 1H);

63 (d, 1H); 7.63-77 (d, 1H); 7.86-7.89 (d, 15
1H); 8.56 (s, 1H). Internedi ati¢ 20:
5_—Brom-Z-{(SS)-S-f(Z;neth«@hyarl-4, 5- di hydr
oi soxazol - 3- yllplrowl@dﬁ 0

2-{[(58)-3-(5- Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethoxy} ethanol (Intermediate

16,393 mg, 1.3 mmol) was dissolved in anhydrous THF (13 ml) under nitrogen. Sodium
hydride (60% dispersion in mineral oil) (91 mg, 3.9 mmol) was added to the stirring reaction
mixture. The reaction mixture was cooled to 0 °C. Methyl iodide (0.163 ml, 2.0 mmol) was
slowly added. The reaction mixture was monitored by TLC. The reaction was complete in 1
hour and was allowed to warm up to room temperature overnight. The mixture was quenched
with methanol, diluted with ethyl acetate and washed with water. The ethyl acetate layer dried
over sodium sulfate, evaporated. Evaporation yielded the title compound as a thick oil (375
mg).

"H-NMR (300 MHz, Chloroform-D) 8: 3.21 (s, 3H); 3.14-3.57(m, 8H); 4.84-4.93 (m, 1H);
7.86 (d, 1H); 8.09 (d, 1H); 8.77 (s, 1H)
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20 2-{[(5S)-3-(5-

Br onopyri di n- 2-yl ) -4, 5-di hydr oi soxazol - 5-yl ] met hoxy}
werdvanodo2{ | ntermedi ate 16, 393 ng, 1.3 mmol) MEFGB2005/002059

di ssol ved i n anhydrous THE Cﬁ@'ni) under nitrogen.

Sodi um hydri de (6096d|sper3|on in n1nera| oiI) (91

ExgHgm e 1 (- (5-12 i x0-5(1, -tr-lazol-l—vlmethvl)-
1 3J}{§£ilﬁi!dm-9 1 eﬁ afidm-z- 435 droi&aﬁaz%issl owl y

€ reac |01 mxiure was monitore y TLC. The
b : hour and was allowed to
war m up to roomtenrperature over night. Tb,e m xture was
guenched with nethanol, dlluted M th et acetate

and washed with wat ero” S er nENed
apor a | yl‘“é%
a th|(ﬁ< oi | (375 ng). NVR

over sodi urp sul fate

t he t|t|e\¢\orqasun%f 3

(300 Mz, Cioroform D) 5: 3.21 (s, 3H); 3.14-3.57(m

8H): 4.84-4.93 (m 1H): 7.86 (d, 1H): 8.09 (d, 1H):
N-(ﬁ{]?(%.% 35 smmw@raaﬁmm@gﬁz&hmiﬁm%ﬁ)ﬂmm&y}eaﬁyl)

e

metqeplianagde Hnterimsdints 22( 519 me. ORb IS R 3 [ fluprogh (5.5
tetra etﬁ#/rﬂeg @(!h))xab%rﬁm?é%ﬂ)ﬂhbgﬂg i‘lHLI 2,3- tnazol 1~yln?ethy1) -1,3-oxazolidin-

Pyridin-2 roi soxazol -5 Yyl
2- oms(lhmrmedeatth /! ;mgaméz vinidh potagsiufm d@rbonpte<39 Mg2.17 o@nol), and

" NN JSNOHGE N (2 .

totrgiasphgmy pBosbb e RATZBLf0) {100 e 9.087rpme ) vesas ausgpndsdjp DMF (4

ml)]aﬂﬁ%@éﬂ(ﬁ) 5%1'))’ l1‘)1e mifRLRAREShHatana gy de o Dh@l!iﬂTEdBoﬂieﬂ d@réctly onto
mmol ), (5R)-3-[3-fluoro-4-(4,4,5,

s1hccaaeﬂ amédmé,d mlvasu@ Rurification by anhmwlmn@tﬁgtaphﬁ (S(llm gel, 2 to 10 %

metg?rﬁéllél? ﬁ‘g}a %cte t gaﬁ%ﬁrl ﬂé’\gla 18' 'T%' Qoh(?o ggglssolved in methanol with

heafiag PPMBL Codl&DR raBm témpdrafit®to given @rempltate dlluted with diethyl ether (10
t et r aki s: tri phenyl phosphi no) pal I adi ung

ml)ands ¢d togiye? 5ne pelith @éﬂqlhwwlle@ie 011?’??91 “aﬁhglg 16ty lgther and
0.,
il Sl Tyt P EP AT R Bieth B6E 1y 105 my ming
pmﬁwnvdﬂgatlon by colunn chronatography (S|I|ca gel, 1
to 10 % nethanol in ate) gave an off-mhite
MSqglepigosprayg: 209) @\@Jr]‘,}ggr g#@%@ﬁl\? in methanol with

- RERR (A @@g'%; @lgdz%g ¢ h§ FIREIA] %?g(&’d qgmes 88-3.56 (m,

3H)3 o0 (a;me)j 3t (@tIVH{)E;l 4fJon(e, 13D}t # 86 (m}b)hmﬂas(mg oH);ect By, 1H); 7.07

(& 1y Vé‘zééﬁ’vﬂé@nla5% $0. 007 sp th ey e o b S5 Tmafs . 10
8.16 (D 10)s 8R! kil point: 170 C.

Intermediate 21: (2-{[(55)-3-(5-Bromopyvridin-2-yD-4.5-dihydroisoxazol-5-

vlimethoxylethyl)amine

/N -
N \ / Br
0 N

S~
H,N

2-{(55)-5-[(2-Azidoethoxy)methyl]-4,5-dihydroisoxazol-3-yl}-5-bromopyridine
(Intermediate 17, 630 mg, 1.93 mmol) was dissolved in dichloromethane (20 ml) and

methanol (6 ml) and water (1.5 ml) were added to give a biphasic mixture.
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M5 (el ectrospray): 560 (M+l) for C24H26FN706S 1H NWMR
(400 MHz, DMBO-d) 5: 2.88 (s, 3H); 3.11 (g, 2H); 3.29
W@ oabs/11delp4 3. 48-3.56 (m  3H); 3.60 (d, 2H); 3rPOBGBAW/002059
1H); 4.29 (t, 1H); 4.86 (d, M)~ 4.92 (m 1H); 5.19
(m 1H); 7.07 20 (t, 1H); 7.42 (dd, 1H); 7.59 (dd,

Tri]%l}létbns;/lPZ&s%%irgﬁfg%g%oly%M;e%e gs’g'% %{%g;onglﬁ)glgecﬁﬁdqlgg]i% g%l(gg?ggtﬁﬁcﬁyy CA
UshcL it Al 1/% §5 ng Qo) M adaed datthrellliedisQlRaes s strred for
vl et hyl')anm ne O 1IN Br

3 da[}(sasyo@ Eszcundoaﬂlh ossy) was filteded 4>f®nd|rh3%dd vithanethayiol:3-

ap ternediate, 17
ittt WERe2 L e R TR SRR RuAGY (S s tiycbinpound as a
thlont%nawﬂ (695 o). TAM craleahaterialoyal vtilived 8 atEedmediat Without further
bi phasic m xture. WO 2005/ 116024 PCT/ GB2005/ 002059
PUTLfEBthTH phenyl phosphi ne bound pol ystyrene resin

sy GleBB0 R B BPL0G B N0 s aadbu and the

resul ting suspensi on was sti rred for 3 days at room
terrperature {he esmvvas flltered o‘ftf alr11d r|nsed

1;‘;113{11},5( e %g,nh{n to glve the t|t| e conpound
75 ng). This crude nateri al

was utilized as an internedi ateNw t further
purification. M5 el ectrosprayy): \( Bf or
Cl1H14Br N3Q2 I nternedi ate 22; N

N-(2-{[(5S)- 3(5\Béonwpyr/d|n2vl) 4, 5-di hvdr oi soxazo
| -5- 10 yiinet hox;éfeﬂhyl) nmet hanesul fonamde 0 Br OO
N NOH(2 {

- ﬁ[(&%?)zo(% Eﬁmﬁfp?ﬂﬁﬂyﬂyglmS-albyld}méox@z&'-ﬁgﬁﬁ@th%ﬁ%ﬁiﬂ@l)a%lﬁé

ethyl )am ne (Internediate

0
(Infemteplint 1,250, 76y 0P mmeibpyd Mlnm@thylzmmy)pyodmngm p 02 mmol)

werl Tl R o 6 T TR AR (L BN BRSRA T5

Meftdnéstlfhyl chloflle OB ImlWR.F6 asitel ?’v\ﬁiﬁ afddds@opwide bﬂ& the solution was
solutlon was stirred at 0 C 1 hour, diluted with

stirggdah 0 oF dorek Pemedilued with dighlorometng.yashed with 0. 2M HCL, then

saturated sodium chloride. The solution was dried over sodium sulfate, evaporated, triturated
with ether: hexane (1:1) and dried in vacuo to give the crude title compound as a thick oil
(275 mg) which was used as an intermediate without further purification.

MS (electrospray): 379 (M+1) for C;,H;6BrN3O4S

Example 14: N-(2-{[(55)-3-(5-{2-Fluoro-4-[(5R)-2-0x0-5-(1H-1,2.3-triazol-1-ylmethyl)-

1.3-oxazolidin-3-yl]phenylipyridin-2-yl)-4.5-dihydroisoxazol-5-

vllmethoxylethyl)acetamide

N-(2-{[(58)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethoxy} ethyl) acetamide
(Intermediate 23, 295 mg, 0.86 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one
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saturated sodium chloride. The solution was dried over

sodi um sul fate, evaporated, triturated wth ether:
wheoaneog4d: 1) and dried in vacuo to give the cpemeB2005/002059

title compound as a thick 0i164275 ng) which was used

as an internediate without further purification. 20 M

(In%ze;ln% %artg ; p§4%y r?ag, 3589 rng'nol) pogagsrlunq]é%g]ég%re '?53&)4 r%lgEi(gir?rlngol) and
tetrgklg(%ﬂ}{eﬁ?lﬁhoé)ph(&‘)éaaraﬁ WROPE120 [nﬁ;.? ) roa rﬁfﬁfar)%ve(ré bhsperded-ih DMF (4

riazol -1= 3-oxazol i In- -
ml)pind matdr (9 5inai)n The wlixturs GadhdatedrasiS8 § Qjénl heuty acﬂsorbed directly onto

Slll% geli] X éir? tJ‘ z¥t| ‘)a%%e t laur{rlltd c%tign %y cau_n}n chrom'abggrapgy (sﬂlca ge%Sl to 20 %
meﬂﬂaﬁ(ﬁ "n{ Efh§ P cedind)2aPe QBEYWhitH db1id: hk sélidwab Bﬁéé’(ﬂ%(ﬁﬁ&ﬁétﬁanol with

met hoxy}ethyl) acetam de (Internediate 23, 29
heattgg (éfv) ceated fo, room temperature to give a precipitate, diluted with d1ethy1 ether (10

) gpeailrd s BV o pndey G PTBLAL S wim ity gtpor and

driedl i v TRATEE k:dllrlﬁo@ndm& HEy aReimed 2682 4ff-white solid (200 mg): melting
PCT/ GB2005/ 002059 -64 (Internmediate 7, 340 ngy, O.88

poinfP4 [C.pot assi um car bonate (360 ngy, 2.61 mol), and
t aki SRy 1% I Iadi um(0) (120 ny,

Msﬁkuﬁobﬁﬁ {)}5\/\&%}? is)@gg%gléﬁgm ?DI\/F (4 m) and water

"H-N04BR (400 MH'EDEMS(XIddT@ was (i; eal)g@u&(q,m)s:’, fzo r(dd, mi)px 46 (t, 2H);
adsorbed directly on

3.54(dd, 1 Ho:at- P oiel, Bﬁ)c%?@ﬂ#ﬁi éHbdh%? Ggllébrﬁ‘ng@» ?—Hbé‘ %leﬁm 11r1) 5.19 (m,
3 0l S PRSSRRR e At B o, B o

(d, hExRtS. 18y(s( #H)I8)81 EpIHiEed to roomtenper ature to give a
precipitate, diluted with diethyl ether (10 m) and
sonni cat ed to gl ve a fine solid, V\,hl ch was col | ected,

Int&ie
yilih2(ho m’thvlmdtamtde p0| nt: 134 T. 10 I\/S (eI ectrospr ay)

524 (Mrl) for C25H26FN705 1H NNR (400 Mz, DVEO d6) 5:
1.77 (s, 3H); 3.18 (4, 2H; 3.46 (t,
oH): 3.54 (dd, 3.57 (d (Bd 1H); 4.29
(t, 1H); 4.86 (d, RH; 4. H; 5.19 (m 1H);
7.42 (dd, 1H); 7.559(6d;71H); 7.69 (t, 1H); 7.76 (s,

H; 7.88 (bt, 1 ,H99(d 1H); 8.05 (d, 1H); 8.18
2- T35y s asyiontiding ShihyAitureeRrry 5y Bgiay vl dsming

(InterRiediaté TEII30X¥CH DY mA§ Sﬁ(ﬁﬂﬂdﬁﬁetﬁy’laﬁﬁnopyndme (2 mg, 0.02 mmol)
were dissolved in dichloromethane (2 ml) and pyridine (1 ml) then cooled to 0°C.
Methanesulfonyl acetic anhydride (0.45 ml, 4.76 mmol) was added dropwise and the solution
was stirred at 0 °C for 1 hour, diluted with dichloromethane, washed with 0.2M HCI, then
saturated sodium chloride. The solution was dried over sodium sulfate and evaporated to give
the crude title compound as an off-white solid (300 mg) which was used as an intermediate
without further purification.
MS (electrospray): 343 (M+1) for Ci3H;6BrN30;
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poj:/ N H (2-{
[ (5S)-3-(5-Bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl
wQ pshowyd et hyl )am ne 20 (Internediate 21, 28PCTGB2005/002059
0.93 mmol ) and 4-di net hyl anin®pyridine (2 ng, 0.02
mol ) were dlssolved in dichloronethane (2 m) and
Ve

e sol uti on was

dried over sodiums Lf\late eva & 9ivey25
the crude title co 4 hi-Ne Ildigépo
mg) whi ch g it = m t her
purification. (el ectrospray): 343 (M+l) for

C13H16Br N3G8 WD 2005/ 116024 -65- PCT/ GB2005/ 002059
Exanpl e 15: {[(5S)-3-(5-{2-Fluoro-4-f

{[($OR- (2B&)¢ﬂe@-r(d1rl-—l24yl)24 3-diliydsaiobxdzel b yinkeyhoxy}ac@tonitrile
oxazol i di henyl

(In quedlilzhte 223/165 ). 86 H\Wﬁﬂlia |(§@X%1-£%)-|ﬂ_ugtcy111(4 4,5,5-tetramethyl-1,3,2-
dlog?éd?%ﬂ-}z %}Eﬁ Isi 41?1 ICH '[I'IQZ l-fy@MAN"O)sz\hdlhl | Bode

Bro di’nT2-y r ol soxazol - 5-yl
(Injermiculiaty 7, Mmgnﬁ) 62 imngol), (potﬂssmnmdt’rlatmteZ(&SO m@ 1189 , mBoBLand

ten RSB s S0pHERTr 0] 6 .03 Sl Somripepidinpe

ml)Ve{n)d‘vJ-at'e}l’ (PWB' e MiRtu@E!ras hédRAtRONCElR 3 amlgﬁ‘tgs rfﬂiie§ed evaporated

pot assi um car bonate (250

anchmmﬁqdémc@kmslq t:lanomamyan@wd@bm g@; Dalte gg@ me(d@)not Balighjoromethane).
Th? 61&1 nﬁ‘rgirnqs %Rt\évlenrﬁ]g fé esg\glgzeﬁl é‘g(}r% 81651{3113% %glrx:l%?mgglane 1%r 1) followed

by filtfitio Snd tinkihg e th diethapahé! dhe tRlREopipblhd REs Bhtaideld e off-white
chromat ography (silica gel, 0.5 to 5 % nethanol in

Solm@hﬂa@@PIHaa@plnt nElréterial thus obtained was

hl h 10: 1
R 0878 TR SRSl g i h i et hyl

1H-ENMRT(4OG' MHzt IDMSOCdWBOBmS (ma}gbmma@l 1a£) aﬁsqﬁd -1t 8.94 (dd,
solid (11 ng point: 90-115
Hp &y St B S, (LATD: 0715, 2Dy 480 SR 97 (mvh RES. (460, 1HD); 7.42

(ady TFD: T s Tsr. 5 g b, 7100 (b o 39 38 s, 10

8.80%s, 1) ; 4.86 (d, 2H); 4.97 (m 1H); 5.19 (m 1H);
7.42 (dd, 1H): 7.59 (dd, 1H): 7.69 (t, 1H): 7.76 (s,
1H); 7.99 (d, 1H); 8.06 (d, 1H); 8.18 (s, 1H); 8.82

Intbrmedihle 242 O{ [(55)-3-(5-Bromopyridin-2-yl)-4.5-dihydroeisoxazol-5-

vllmethoxvlacetonitrile

7 N\

Ns O N=
[(55)-3-(5-Bromopyridin-2-yl)-4,5-dihydroisoxazol-5-yl jmethanol (Intermediate 11, 325 mg,
1.26 mmol) and and tetrabutyl ammonium iodide (2 mg, catalytic amount) were dissolved in
THF (5 ml), sodium hydride (60% dispersion in mineral oil, 110 mg, 2.75 mmol) was added
carefully and the suspension was stirred for 5 minutes then cooled to 0 °C. Bromoacetonitrile
(0.20 ml, 2.87 mmol), was added and the suspension was stirred at room temperature for 6

hours. The mixture was carefully diluted with water and 1M HCI and extracted with ethyl
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I nternedi ate 24:

{f(5S)-3-(5-Bronopyridin-2-yl)-4,5-di hvdroi soxazol - 5-
wQ kdostretorpoxy} acetonitrile O~ Br Nz /ON PCT/GB2005/002059

[ (55) - 3- (5- Bronopyri di n- 2- yI-)04, 5- di hydr oi soxazol - 5-yl

] met hanol (Internedlate 11 325 ng, 25 1.26 nmol) and

and _tetrabutyl ammnl | de
acci3itolh praicdis Sgshed Wi P! SoRjut Qg g o esodiumm
sulfﬁtgoe@ BosR&t acﬂd%n'f@d Wid @ﬁ@rhat%g}a hyt Es@héliggel 2.0k SWéﬂlyl"%étate in

5 car ef ul and the suspension was stirred f

hexmes) thyaportaton obthle eoduot @rifainiBe draotiomst andidrying én wmmz/@elded the title

s .added and t he suspensi on was
CO“?PPP&@WQ‘T?%%Q& erature for 6 hours. The m xt ure
gzﬁfoeﬂmz', MD@l{)l&t %%éwddhm%esu Gdlﬂ danﬁ{ 3,81 (dd, 1H);
ex racte et hyl bos57 1160 /GBZ OB/ 62059
4.35 GH2HE et 28 @n, 1'E[De7186gdah|1cH)t ape(d\vidb); M§mé,leQ| th

saturated sodium chloride, dried over sodium sulfate,
evaporated and purified via chromatography (silica

le 169 (5R)-3430rah 6004 2. [(Fhyl eth hthyl]-4.5-
e pro uc con al ni ng ractil ons an

0. B L NVR (400 Mz, CDCL3) 8: 3. 36(dd 1H); 3. 54
—@L“—%—Q—m e 3 77 (dd, 1H); 3.81 (dd, 1H); 4.35 (s, 2H);

4.98 (m 1H); 7.85 (dd, 1H); 7.80 (d, ; 8.65 (d,
1H). Exanple 16: (5R)g3- 34 ( 6- 88) 54\1

(2- hydr oxy- 2- et hyl ¢ '
di hydr oi soxazZol 53- i O y enww 2, 3-
triazoI-I- hyl") - 1, 3- 10 oxazoI|d|n20neFO~N~O

N N 0" {
5)33 (ﬁB&&nE{Sﬁmﬁﬁlﬂymﬂf 3= cﬁhydr))rséx&oIiBM}ihdﬂh@@XaZﬁieth@iptbpan-Z ol

nmet hoxy % - 2- met hyl pr opan- I ntermediate 26,
(In megdiate 26n75P yug, 0.71 mmol), (SR) 3 [3-fluoro-4-(4,4,5 5—tetramethy1—1 3,2-

o I 455 BB St
Outbh G4 ey i, 0o,
tetr%lﬁ%(trinbéwfahpgﬂbmwé Aiprgh b&gﬁ%&% LY umre)suipsed%’gm DMF (3
ml) %89 éﬁ}ﬁ};z@.'s%lﬂlzﬁ The ﬁﬂﬁa?e'\g&sﬂkh dafbdVB0 €8 o0 nﬁﬁﬂeswah&&ed with

m xture wa eated at 80 C for
acetonittiteqd 5 nal)),| filteed], widporated aidopirtfrad| by ((ohﬁnmbbrpnfatdgr@hgc(&hca gel,

0.5 BB oA b ool a5 DGR ER eaayioed rom
metﬂ%m%m @thelt(gbu% fi l.RSv@é«ﬂ%ﬂﬁNiﬁﬁoﬁ aﬂ@hﬁélh%m distBY0 Aer. The title

hanol et her : | owed filtrati on
compmtnd as Dhtgmmdtah angl p&i-\lvﬂyl]te @111(115(&40 mig mq‘:ltlng point: 180-187 °C.

MS (electrospray): 511 (M+1) for CosH7FN¢Os

"H-NMR (400 MHz, DMSO-de) &: 1.04 (s, 6H); 3.23 (s, 2H); 3.30 (dd, 1H); 3.52 (dd, 1H);
3.62 (d, 2H); 3.96 (dd, 1H); 4.30 (m, 2H); 4.86 (d, 2H); 4.92 (m, 1H); 5.19 (m, 1H); 7.43 (dd,
1H); 7.59 (dd, 1H); 7.69 (t, 1H); 7.77 (s, 1H); 8.00 (d, 1H); 8.06 (d, 1H); 8.19 (s, 1H); 8.82 (s,
1H).
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conpound was obtained as an off-white solid (140 ng):
melting point: 180-187 T. MS (electrospray : 511 (Mtl)
WO 0005TRBEL 7FN6OS5 1H NVR (400 MHz, DWVBO-d) 6: 1POHGB2005/002059
6H); 3.23 (s, 2H); 3.30 (dd 73H): 3.52 (dd, 1H); 3.62
(d 2H); 3. 96 (dd 1H); 30 (m ZFD 4. 86 (d ZFD
1 7 d,

- rrp

methylgdvdin€ 5S) - 3- (5-{2- Fl uoro- 4-[ (5R) - 2- oxo-5-(1H 1, 2, 3-t

riazol -1-yl nmethyl)- F o

1, 3-oxazol i di n-3-yl | pheny, }py i n-2-yl)- 5 dlhydr0|s

oxazol 5-yl | nethoxy}et ly o

J\\\ O NNyoN "o 0O =D | ert N /

N-(2-{[ (55)F 3- fi5- quoro4[(5R) 2-0x0-5-(1H1,2,3

riazol -1-ylorethyl)-1, 3-

terts uazlol{f (? r{E({Sgb—%(# p(gtfﬁ%n; ﬁ{gﬁ%}ﬂé‘-m éf@/@ }Yg,gdtll'lg St OI l%net ﬁ) 1,3-

oxaédlmlﬁ—ﬁfﬁ}ﬂh@ﬁﬁ}ﬁ}lridlﬂéf’ylm ,5- @h%cﬂoﬁﬁ?éz)ol- rﬁ’étﬁ&@é&‘ﬁ@l)ﬂﬂ-

trifluoroacetic acid then warne o 60

methyﬂlgb@ma’uaw(dnmnwﬂmm 3hakl ScogdkH matOéhWas:dlswxndegé 5 emid

. S|du was di I e, i n ter The t
wifly gt AU oR Parhf g o5 hF  HENELTAG el e e ftEda o
dryddds BEY HleTEsi MW s Gikdoled, in Wated (2@% aTiRd SrottdtisbRition was filtered

water) and the eluent was evaporated. The residue wa

throgigh gsmall ¢olummedg{akioreverge phase sbivat hiardd% aeetonityiledn Water) and the
eluén@ %s ‘3{7 é(g OTHA 1)e e 8/39 qlggol@&fjmtrﬁah%rﬁﬁ.udlglﬁlpg)n?eﬂllldng (2:1,3 ml),
0 Vyle e

ed and drie er vacuum

therd ethéle(ZO@llﬁD)WaEl dddsl aad thd festitihg eolibwadcdlEbteimahd driagh under vacuum to
135-140 C. Ms (el ectrospra

sl iererogpued s SR LD S TGS 485 80°6: 7 (5
Ms{Ebergni 552U RGBS 100 220 (0 1np:
i@ﬁﬁ@%@gg_w %Jims 3%)013‘31@%‘73_7 err%Hﬁ_s §3¢c€éH) 3.61 (bm,
2H)( 9,741ﬂ5 (28x E@ m 3196)(dd 81HI)84 £ (t, 11H)4.88(B2H)54.94 th, 1R 5.18 (m,
1H)N7(42 ({1{ 1(@5)7 5@ ((1511{1)3 7f68lfér1¥5‘1)47{775§$2)11ﬁ R (& 1896 £d,3LH); 8.18 (s,
1H)r1%%?39’t]hlg)r )-1, 3-oxazol i di n-3-yl | phenyl } pyridin-2-yl)-4

, 5- dihydroisoxazol 5- yll nethoxy}

thyl)-N-neth ci nhate
Intermedlate 31: tert—iéuigvl)f\’ (2-4 [(5S)-3 (5 §2-fluoro-4-[(5R)-2-0x0-5-(1H-1.2.3-triazol-

1-vlmethvy])-1.3-oxazolidin-3-yl]phenyl}pyridin-2-y1)-4.5-dihydroisoxazol-5-

vllmethoxylethyl)-NV-methyvlelycinate

N
XOI(\T/\/O

tert-Butyl N-(2-{[(55)-3-(5-bromopyridin-2-y1)-4,5-dihydroisoxazol-5-yljmethoxy} ethyl)-N-
methylglycinate (Intermediate 32, 0.19 g, 0.44 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-5-(1H-1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-
2-one (0.26 g, 0.67 mmol), potassium carbonate (0.20 g, 1.45 mmol), and
tetrakis(triphenylphosphine)palladium(0) (0.051 g, 0.044 mmol) were combined in DMF (3
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O- N~-ONN~ W/ N NN/ Otert-Butyl N(2- {
[ (5S)-3-(5-bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl

wQ pwshowyd et hyl )-N- 25 et hyIG%I yci nate (I nt er PEOGRR@®5/002059
32, 0.19 g, 0.44 mol), (5R)- -[3 fluoro-4-(4,4,5,5-
tetranet hyI 1, 3, 2-di oxaborol an- 2-yl) phenyl | - 5- 1H—1 2,

3 trlazol

lrﬁE't‘E - %5@@ s(tr| phenyl phOSphI ne) pal ] ad| un( O) (O 051
) were combined in DVF (3 WO 2005/116024
PCT/ GB2005/ 002059 - 67 I nter at e Et hyl

{[(5S)-3-(5-bronopyri in-2-y| - = 'hy rsoxazol -
yllmet hoxy}acet ate Q) 11 N

[ (5S)-3-(5- Brormr%u yI) 4 5 di hydr0| soxazol - 5-yl
] met hanol (Inter |ate 11, 5 7.78 mmol ) was

[(ﬁ%%fﬁ"%ao%%dnﬁ'%@zfé'Halim‘?‘”g?ﬁa%é’i 9y qiRhls 1,20,
7. 78“%&1%%&@%1%11 igarEFYbS i) dddecooddo DACH scvmnrtgﬁﬁaegso%

and the suspension was stirred for 30 mnutes t hen

dispesaoin mg)@rai oilg0.68 &, 14ré mrael)wps addasrraratulhy, itericqld bathgvas removed
e TR s SR AL DI AES) 6° Bl

amiaogiual oaided10 ﬁlgy\ﬁdtﬂyﬁd: @Wogmt) end ahym trempedezdte (B3 hﬂ IIOV mmol)
16 hours. The m xture was carefully diluted 5 M

werperldechingl the FusrRsIe VABIEY A eHOvEd Yy vare é‘P&i\i\nﬁé iq kg temperature
for 'i% éour-gh § ?t&&&w%?&’a@%fuﬂ?ﬁﬂ%ﬁ Q\gﬁl o P F@t(}@(ﬁﬁﬂ:)dand extracted with

I um c over sodium su

eth;d\aapmatee(ﬂ @@I nﬂm &hp mgafmoeldycn vmsomshﬁhwug Batptqtec( sidiirg ahloride, dried
20% et h tate i

ovef iy B, Sanpe g PR Bed P D GLyREDRN (+Theachoh 20% cthyl

acedlfd Bhex¥RS). %ﬁﬁ&l ¥ B pilcgiuei cdﬁ%ﬁﬂg fABHort 5ga"vé adhivk bil which

cooling to give a white solid. The héxane
waw@ndnn@hwﬁhﬂoaddwmezmdwhdedambﬁ@@hs@énge@awﬂnhéﬂhﬁeThehmwne

was GRS S St b el g bk im et Rt L apc i ig oo o

givé ]Bﬂﬁgf w}%@@hﬁgﬁdﬁ -2- t4t ﬁdﬁl_?ﬂf(gscﬁ(%zcg-aé%l]r(nﬁ]’tﬁog%ﬁ’cetate as a

whmesvéld((a29H) 4.16 (s, 2H); 4.19 (q, 2H) 4.98 (m
aNR dofRitAbndis: 1288, 3, 341355 (R 21 .76 U, 280 4.16 s, 2m);

4.191(4 [2@‘5584‘1 9§(1(1511$j qmﬂ.ﬂoodal PH)?‘7%9Y(H) 114) 3-6li (Qydpi soxazol -5
hoxy} - t hyl propan- 2

Intermediate 26: 1-{[(55)-3-(5-Bromopyridin-2-v1)-4.5-dihyvdroisoxazol-5-yljmethoxy}-

2-methylpropan-2-ol

Ethyl {[(55)-3-(5-bromopyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethoxy}acetate
(Intermediate 25, 255 mg, 0.74 mmol) was dissolved in THF (5 ml) and cooled to -70 °C,
Methyl magnesium bromide (3M solution in diethyl ether, 0.65 ml, 1.95 mmol) was added
dropwise over several minutes, the solution was stirred at -70 °C for 1.5 hours, the cold bath
was removed and the mixture was stirred for an additional 1.25 hours at room temperature.

The mixture was poured into 0.5 M HCI1 (50 ml) and extracted with ethyl acetate (50 ml). The
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W OBr NHO Ethyl {

[ (5S)-3-(5-bronmopyridin-2-yl)-4,5-di hydr oi soxazol - 5-yl
wQ pshowyd acetate 25 (Internedi ate 25, 255 ngPCDGBZ005/002059

mmol ) was di ssolved in THE (5981t ) and cooled to -70 C,

Met hyl nagne3|un1bron1de (3M sol ution in diethyl

ether, 0.65 1.95 nmol) S de dr opwi se over
orgaRigdavsr vias Washed witlhgatwgteg: et atosds, APedBY SoeTh e and
evaporatdiH ove th@ﬁtl@%ﬂ Biatidhs ARk B r%’f@?hg?"‘d the mxture

was stirred for an addltlona 1. 25 hours at room
"H-NViRe# 60 Mz, CDIBe) dri ki 6i(e 6WRAS3. PO (5 éH) |3n$7)(dal, SHNM 31 (dd, 1H); 3.70

(@ W sbbbiraa 6054 55380, ot chaodbs3e9s 1B gani ¢ | ayer

was washed with saturated sodium chloride, dried over
sodiumsul fate and evaporated to give the title
Exam a- 3t (3 2kFlmoko X0-5 2(340azbHt-yimethyl)-1.3-

ox SR i i S ooy et i 1

1soll>h'):ma7e 90 (d 1H) 8. 65 (s, 1H. 5 Exanple 17: 2-1 f
-(5-{2-Fluoro-4-[(5R)-2-o0xo0- 5 (1H 1, 2 3-triazol -

|-yl methyl)-1, 3-
oxazol i di n- 3- yI | phenyl | gy¥{ di - RY! )

ol - 5yl L hoxy) ethyl L] i} oV 0 NN AEN
OO0 NN N O 4Q° \9\/N V4
(55) 3 Po-4-[6- ((5S)-5-{[(2-hydroxyethyl)] methy

1}-4 f ydtloi soxazol - 3-yl ) pyri di n-
3- yI]phenyI] 5. (1H1, 2, 3-triazol -1-yl nethyl)-1, 3- oxazo
(SSBB%mlgo@m[&@ﬂlﬂ{ﬁz&ydf&@eﬂﬂmrgetﬁﬁl} AR ydrfi8Skazol- 3-yl)pyr1d1n—

di ssol ved i n anhydrous | e stirring unde

-yﬂphw@eir(lfklﬁa&ana,ml-d-ylmﬁw t1 b@xmhplm&@naﬁﬁwnple 8, 400 mg, 0.83

mn}o g{lﬁis |gs (s)%vgcf a@hyéﬁ%ggml” é%m?) wﬁ%bst rring unc? et net(rjogen Ar&atalytlc

amdurlt 3f DU ARt ladadd) @mwbﬂeu&n@t(m ! DgdiniNbh&vakadded to the
hydrochl ori de (336 ngédl 67mmol ). The reaction was
1

reagfqnowsdure éolim'@d ok ﬁ@ﬂwéamll\ﬁ}pé‘?pyl}%&&m@rbodllmlde
hyd‘e}?ﬁ{%)r%e P&(,g;]vvg?gﬁl%ﬁl‘he ed eﬁttlﬁﬁ %Vawﬁop@& s%r Y& f’g ﬁ(ﬂn‘s After

acet a ayer was

readidrﬁd)nqﬂﬁfonﬂﬂ@ﬁe&tmmrmuhfra’wes ﬁ/ﬂfkeﬁ\l@mﬂﬁéthﬂl acttage/water. The ethyl
resjdue, a_dark oil, was fied by col
acefaty lvrer Boy GO VEs MBRRE IR pulfai@em;é %\taﬁg)xat%@c SHherresidug, a gl ofl, was

purff?édmuﬂ]ﬂ cﬁ%ﬂ}ékography (silica gel, 100% ethyl acetate to 10 % methanol in ethyl
acetate). The solid collected was recrystalized from dichloromethane/ether. The solid, zerz-
butyl {(15,25)-1-[(2-{[(55)-3-(5-{2-fluoro-4-[(5R)-2-0x0-5-(1 H-1,2,3-triazol-1-ylmethyl)-1,3-
oxazolidin-3-yl]phenyl} pyridin-2-yl)-4,5-dihydroisoxazol-5-ylJmethoxy} ethoxy)methyl]-2-

methylbutyl}carbamate, was dissolved in dioxane (anhydrous) (2 ml) to which was added 4M
HCI in dioxane (2.5 ml). The reaction mixture was stirred under nitrogen. The solid that
precipitated out was filtered and washed with ether. The title compound (as its HCI salt) was
obtained as a solid (340 mg) after drying at 80 °C under vacuum for 18 hours. Melting point:
119°C

MS (electrospray): 596.2 (M+1) for CyoH34FN-Og

"H-NMR (300 MHz, DMSO-d6) §: 0.75-0.86 (m, 6H); 1.2-1.35 (m, 1 H); 1.8-1.9 (m, 2H),
3.18-3.32 (m, 2H), 3.38-3.81(m, 4H), 4.18-4.51 (m. 2H), 4.81-4.91(t, 1H); 5.14-5.24 (m, 1H);
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acetate). The solid collected was recrystalized from
di chl or onet hane/ ether. The solid, tert 20 butyl

W@ LS 824 1-[ (2- {[ (5S) - 3-(5- §65 fl uoro- 4- [ (5R) - PECDEB2®5/02059
1H 1, 2, 3-triazol -1-yl net hyl

oxazol i di n-3-yl ] phenyl } pyri di n- 2 yl) -4, 5-di hydr oi soxaz

o R B SO P 17 g s s o1

sosé@@*aadm)ug)w((@ 1H)) 8182 (WHitDh was added 4M HO in
di oxane (2.5 m ). The reaction nmixture was stirred
under nltrogen The sol id that precipitated out was

PR A I .
oxazéﬁdlﬁB- ridlin-C- rdihedrnisnxhpol- ethyl V.
I'Ng pol nt 119 C I\/IS el ectrospray): 596 2 (l\/H-l)
dimethylelyemateibygnochlorid

(m 6H); 1.2-1.35 (m 1 H; 1.8-1.P9 (m
3.18-3.32 (m 2H), 3383 ii

2H), 4.81-4.91(t, 1H) N
2005/ 116024 -69-_P

1H); 7.57-2.627 1H) 7.67-7.72 (m 1H). 7.78 (s,
1H); 7.98-8.11(d, 1H) 8.05-8.08 (d, 1H); 8.19 (s,
1H); 8.82 (s? 1H). Exanple 18: 2 {
(55) %gg%lgor(g zg[és&g%-‘{ (2 l‘érd%(%xlyg:z )]IrlethVRE4 ﬁ dlhydr01soxa%ol -3-yDpyridin-

3.yl |pE&RA-5 41 A-132,3-triazol-1 -ylmethyl) 1 3-oxazol1d1n-2 -one (Example 8, 400 mg, 0.83
I 1 phenyl | p r|d|n2 r t
mmqyw m%etdm%o B e e phat L SO TR e e R e
,2.0 )\
amour&log WAX (E»%O %%5%)% n%mm{)%lf ?adﬁ{/{g%)élz? lhglly)cmﬁé%% m, mmol) was

added4o ﬁte(ilehk}tfdmonﬁﬁxafailo“&d byl I)-Eigf(dlmpﬂnylammo)propyl] 12/ ylcarbodiimide

hydrpp}dpﬂdg(%lg) ob ﬁ'hg gf%\r@ ﬁ]é\?vla@l%%w%g r#%ﬁr% 1’?’0u9§( Aty

tefl €The ethyl
reacg&f g‘(ﬁllg%lggork@h@lfég %ﬁg&%&ﬁ ?vdgifcf)d Dmm(i‘ g%i(})fl ﬁcfgdtdl@/wa e ethy

acetdtetdykr was daettieckr nidignesiyp|sulfaty end gvz(mg@ed»rg"[hezregld%@p)oﬂ was

purlf_icq5 hy ?Ig’g {z%g@rgﬁ:pwéf %ﬁtgrlrs)g}{le]thage}e e?l"éh%régﬁg% Q%ssolved in dioxane
(anhgﬁ%gfdgl rﬁig kel %h{c‘ﬁ%smcie@m HTDn) dloﬂ_zl'iﬁ (0 aamm 0.6 nuasl). The reaction

stir for 3 hours. After reacti hed
mixinenwhestinod, undenitregen. 15 spiid that BregiRaizg PREW%B“%G@ pod washe

oS 555 A e o5 ¥ B gt s er o

for fEshgyie, an oil, was purified by crystalli zati on from
di chl or onet hane/ ether. The solid was dissolved in

MS (flentraspray): SR 2dMst)for SReoFN7Qswhi ch was added 4M HO

d O- tiepn
oL i o 2 S 188 A s s L
3.6025 98 1R 515, 80630401 (@S21I), Iam(mi a4 mmsd(m 2H), 4.86 (s, 2H); 5.14-
5.24 (m, 1H); 7.42-7.44 (dd, 1H); 7.57-7.62 (dd, 1H); 7.67-7.72 (m, 1H); 7.78 (s, 1H); 7.98-
8.01(d, 1H); 8.05-8.08 (d, 1H); 8.19 (s, 1H); 8.82 (s, 1H); 10.23-10.36 (s, 1H).
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with ether to give the title conmpound as a solid (340

ng) after drying at 40 C under vacuum 20 for 18
whowsa160b5 (el ectrospray): 568.2 (M-l) for C27PESDEBRI®6/002059

1H NWVR (300 MHz, DMSO d61 b:- 720‘83 (s, 6H); 3.18-3.29

(mlH) 348358(m1H) 360378(m5H)

1.3xazolidin-2tene 10. 23-10.36 (s, 1H). WD 2005/ 116024 - 70-

PCT/ GB2005/ 002059 Exanpl e 19: E o

((5R) - 3-{4- [6H((58) 5- {]1\.}5 (D| t hy 'no)/-ug-hydroxypro

poxyl met hyl }- 7 N\

4, 5-di hyerJNWOS pyr in- 3 3 fl uor ophenyl }

5 (1H—1, 2,3-triazol -1-yl net hyI) 1, 3-oxazo \rﬁ one
H O o NA N N N5 1- =

I- {Hng R sﬁh%éfp A et e e a1 €
(dn%&hyl%ﬁﬁné)?ﬂ)paﬁ-(z@& (ﬁﬁ@{'ﬁledﬁﬁﬁfi %‘15%’1 b%ﬁﬁmﬁ{) gﬁ% 3 ﬂuoro-4-

etranet h 2-di dxabordl an
(4,4.5.HettaraetByk t, B@z@bxmmlamﬂh&)phenleS (@Halzb,B*rtdaml Z—yirrethyl) 1,3-

oxa%gﬁ%g-j—m @E%ﬁ 617,?85%%4 (f 7%) pg{) tsse}ﬁr% ca{Qonate (250 mg, 1.8

mnioflf_ﬁ ﬁﬁkteﬁﬁkis(tﬂﬁl@dﬁy fgﬂ)d@lﬁiﬂl@‘j (10%8) 0.06 eholdl) WQreos,@lspended in
wer e sus d|n m) and water  (O.

DMH §4 mmmd makftrligé mRs Th@mléturfawasel@a@dfaé 80 2CHout hour, allowed to cool,

ﬁlt%h(g Qfggg%s%)goe g%%l s{thcaf | ’ t@g{%ﬁgr | Eerba (vev%g %ﬂlﬁﬁeé f)y colgl%ln

chremtgriphg [<didwedl il ltb ¢a "/gﬁiethaﬁél UCl 70 ‘%)tﬂ'@th?ﬁﬁﬁlhe) if). 1
to 2 %triethy IamnhéH di chl or omet hane

dichlgrasmsthgnel.n k¢ eptesiphidys aRigined wag tafuededavit dmﬂ@tl lg¢her followed by
ﬁltlgliilﬁlg bnd Hhélﬂ%‘%th%{etwl' eliftelr & o) ngg ftl?étqﬁ%er l%:{é? IOP fheYefet ol %ixﬁ%t} 80 mg).

€ conpou n
Thisgjateribh b dssasmcbm \ainrv\IaSXaheS(§ @hl),&dC] (mMmlmlm Mﬁ;&m{eﬁo 1 ml)

|n di oxane, 0.1 was, ad
wag %@ﬁddlg%%li‘&e rﬁﬁver & BRF at%eng%e aT]EFr wlidp “feéﬁ @Hected and
o
rlns-gﬁ %Vlﬁﬁhét‘ﬁ?l é’tﬁérqo gﬁJh )}gfoc(%f)gp%dé éantscﬁC{h%hﬁ% as an off-white

her to give th e salt o
sohdc(ihi‘ibmgbi nagltingipoifnf: -IWA+ 1116 °Csol id (170 ng): rrel t| ng

T

H-RNR (200%}1de1\§$@) ds)?’s 0@ 7(1 33:9) 279 ((853}% §%6XIH 2H?59 35-3.65 (m,

3.96 (ad, 1H); 4.02
6HRB)96 (B8, IFT): t021(hi), 1H5, 27 (tbL‘J;I) 186 (d7214)3 5. 190k, 1TB) 5.72 (&9 1H); 7.42

@agfidy 70 g/ gomgn abbi 7.5 6 165 0pka. g R oslagtPhis 6

ssz’t@ 1H?5)331$@rm}il ate 27: .
rono- 2-{ (5S)~5-[ (oxi ran-2-yl met hoxy) met hyl | - 4, 5-di h

ydr oi soxazol -
Intermediate 27: 5-Bromo-2-{(55)-5-[(oxiran-2-ylmethoxy)methyl]-4.5-dihydroisoxazol-

3-vlipvridine

2-{(55)-5-[(Allyloxy)methyl]-4,5-dihydroisoxazol-3-yl}-5-bromopyridine (Intermediate 13,
220 mg, 0.74 mmol) and 3-chloroperbenzoic acid (70-75% aqueous shurry, 230 mg, 0.93
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3-yl}pyridine OBr ~~0 N 2-
{(5S)-5-[ (Al yl oxy) nmet hyl ] -4, 5-di hydr oi soxazol -3-yl }-5
WO brosirofy4 i di ne (I nternmediate 13, 220 ng, 0. 7ECTGBRY05/002059
and 3- chl or oper benzoi ¢ aci d <(*40- 75% aqueous sl urry,
230 ng, 0.93 WD 2005/116024 PCT/ GBZOOS/ 002059 -71

R e e B e o0 A e 2Bk AR o 1
hou?d! %&%siﬁ’ﬁ%ﬁ'dﬂﬁeﬁ%ﬂ tlflyeidemke, amEhat With a8l soditikd
aqueous sodium thiosulfate, 0.2 M sodi um hydroxi de,

thicanldate,}. 2 Masastium dgeprideh prast sa@eateqtls@dlungémr@des Alhgtarganic solution

wasdid e bRy BEF b PR sl o097 et
ace{atmﬁhﬁ td F%lv@tﬁé&ﬂehﬁ)niﬁohh@a@@ﬁ?ﬂﬁ@ B@ilca?lOG Iﬁg)l te SO| id
NVR (400 CDC13

Rf‘r&) Mﬂm @¢DGh) 215}% (m, 3882 48 &mg 1Hy 3¢ an,d]d-l) 3 ]3|8|)and 3.33 (2xdd,

1H)1;D‘h% 3 3%? hﬁqﬁij 336?)((1931}%3 3(7‘1iH§ 7172'}09%%) 7leg %}fg? 8§V%§t 1H); 4.95

(m(zlgl_jﬂ%'lldd71}1907901(d]1H),885@(51(H) 1H) . 10 | nt er medi at e

1-{[(5S)-3-(5-Bromopyridin-2-yl)-4,5-di hydroi soxazol -5
IntéphddFe RN 115 (At STRE Wb AT ) P 01 SRty cRbisbldZos-vilmethoxyy-

I OITO- £-
3- (dlﬁEB)VIEHﬁﬁmnr 20| nmet hoxy) net hyl | - 4 5- di hydr oi soxaz
-3-yl }pyridi ne (Internedlate 27, 5 ng, 0. 62 nmol)
vvas di ssol ved in THE T& m)aﬁd'so ngl (2 m). 15
D|methylamne(2M oIU|orb|n gmml) was
added and the solti room

e e
(InRirme@At&2 TIPS o 0(6A Iﬁﬁtoﬂ)asamhssoﬁ&ﬁ it N?IHP) (1frob) and isopropanol (2 ml).
14H2 OBr N3O3 O I t 29: . .
qu@hgla@lr{e?s 2M nzl;n s i,%gmelﬁp d’ya(g)@}(}ﬁg} mﬂ t}le ,gfolg’ugq Hgs stirred at
I’OO{SI; t?l g%ﬁé@ hfr?lp%é] {13 solutlon was coné:ertltﬁteadz 1(1)r|1c%e|r Villciu#'gl to %we the title
comyﬁmndazmbmdemlz{%ﬁmgbf O ; - N HO\ N\ j NONNN

[(BS)-3-(5-Bro rj dpn-2- -4, 5-di hydr oi soxazol - 5-vyl
m]ééﬁ%%é&é@ﬁﬁ%@%ﬁ%@}éﬁ%%w g, 1.08 mmol),
(5R)-3-[3-fluoro-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor
oI an 2-yl ) phenyl] 5- (1H 25

: 0 i 56- (hydroxgmetind y4.S-dihvdroisoxazol-3-

vil V!,Jll" ‘i};.i?g?'g“‘? VDnSr(ﬁ'I% O %f 1 lgh £ g)‘f’:‘iz%ﬁldm-z-one
0) (0.1 g, 0.09
(7 M) and
N Q N\N
N \/I\/N\)
[(55)-3-(5-Bromopyridin-2-y1)-4,5-dihydroisoxazol-5-ylJmethanol (Intermediate 11, 0.277 g,
1.08 mmol), (5R)-3-[3-fluoro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-5-(1 H-

1,2,3-triazol-1-ylmethyl)-1,3-oxazolidin-2-one (Intermediate 7, 0.35 g, 0.9 mmol), potassium
carbonate (0.622 g, 4.5 mmol), and tetrakis(triphenylphosphino)palladium(0) (0.1 g, 0.09

tetrakls(trlphenylphosphlno)p | I'adi u
mol ) were conbi pedy and
water (1 mL Thed m\

mmol) were combined and suspended in DMF (7 ml) and water (1 ml). The mixture was
heated at 75 °C for 2 hours, then was poured into cold water(30ml). The solids formed were
collected, rinsed with water and washed with dichloromethane(2x10ml), the solids were then

dissolved in warm trifluoroethanol(2ml), and further purified by column chromatography,



heated at 75 C for 2 hours, then was poured into cold

wat er (30mL). The solids forned were collected, rinsed
wowdk/1v@eer and washed with di chl or onmet hane(2xP@7t;)32005/002059

the solids were then 30 diss®ved in warm

trifluoroethanol (2m ), and further purified by col um

elutlg,g:%v? egﬁlglgénggl)c}ﬁg%e ? ﬁlvg g}xe {1 como;?ound as a white solid

glghl oronet hane to give the title conpound as a white
SO (0.193g). MS ESP : 439.22 (Mtl) for C21HL9FN604
Mz«l\mwsdodpzﬁiw@\l@ 3.58 (m 4H); 3.95 (dd,

8 ; 86, N D :
soukhnyg A lbead o 24, Afhoss g 9Bk 21y 1680
4. 867(d%)§t5 ozl(H)lH)75 18 (ﬁlsalH) 17H)L dZi 918) (758 (i) 1HS 70@ (&d1cH) 7.77 (s,

1H); }—g I nt ermedi ate 30:
1H);f'(5855d 3H()58 Qi(dﬁ UIHI);OSII-Sf% 5151) 1%l 8).(1H1, 2, 3 triazol
1yl nethyl) 1, 3-
oxazol i di n- yIIphenyI}pyrldln 2-yl)-4,5-di hydroi soxaz
IntePhiedia¥é 30: R) 200 QR 5(0H ,E,3l='trﬁz61-1-\/lmethvl)

r|d| n- 3- ]

mqﬂ%%enyl) 5-(1H 1, 2, 3-triazol -1-ylnmethyl)-1, 3-oxazol i
din-2-one (Internediate 29, 200 ng, nmol ), was
di ssolved in DMVF (3 nml)odRd g /9~anl ) =t hen
cooled to 0 C 415' 0 [ te,\’,( 0 ny,

. ed ahd the m xture was al dto
stir at 0 C urs. An addi ti onal portlon of
4-ni troph ¥l orof ormate (110 ng, 0.55 nmol) was
added and the mixture was stirred at roomtenperature

1hy5-diapdraisexards trhR3-
(SR)‘ 953@11;&8}4311eﬁ5£’£ﬁ%%(}h ? ?}Xr;l chl ggdrlrladsgxa dri ggﬁym

1} phony i (15411 2 3t eiaeaicl - Ely@él@fhﬂéooxam@m@sq wediate 29, 200 me,
oG ST b s .«
NitridpEdtlyDeKIoRIfh@anes (1dDehd) . 70ahhel) wds: aimed andyibeenitctuge was allowed to
title conpound as an off-white ohd%&%% |\/§ 0.55
sti el 6. piob ) An GG ioNphBpTHI O BNTSP AR TR RIS 438 me.
mm%as %‘% %%%tgg ﬁléw%(_lyssdglz{reli@ (czfgn %}_plge?ﬁure]fw 2 héurd! 6d11uted with

ethyfl a8ﬁa1(adwa£1lchi with (L1 M BCl ihén; sabirdied §odiumh thon?le;t&e(dm/er sodium

sulfate-pgd (egapoiqjﬂad ’fﬁ@gas{(_%l V&Tﬂ)susp%d%éi 1Pg{%dhiqg|fmegl(atﬁ% C%!%_QISII ether (1:1),

the %Eﬁp/s @% gh%%g é)gf?a{fpd r1r§7§e§ FithSichlébometn &QR&hH1ARE41:1) to give the

title compound as an off-white solid (115 mg).

MS (electrospray): 604 (MH") for CosH2oFN;Os

"H-NMR (400 MHz, DMSO-d¢) &: 3.40 (dd, 1H); 3.63 (dd, 1H); 3.96 (dd, 1H); 4.30 (t, 1H);
4.38 (dd, 1H); 4.49 (dd, 1H); 4.86 (d, 2H); 5.11 (m, 1H); 5.19 (m, 1H); 7.43 (dd, 1H); 7.55 (d,
2H); 7.59 (dd, 1H); 7.69 (t, 1H); 7.76 (s, 1H); 7.99 (d, 1H); 8.06 (d, 1H); 8.18 (s, 1H); 8.26 (d,
2H); 8.83 (s, 1H).
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15

m) and distilled water (0.3 ml) then heated to 80 C

for 30 mnutes. The reaction m xture was adsorbed
wa@lreosaidoy4 onto silica gel then purified by col B€mGB2005/002059

chr omat ogr aphy (silica gel; 04 - 5% MeCH in

di chl oronet hane) to yield a crude residue, which was

migad e viatia ey Beintenieg <8 ol "Biufese fha régon tixture
Wasr éd%él%‘éd élr@eﬂworﬁs Qﬁfrca %@1 tne@bl%ﬁéa?og ddlinBn CRIGRRMH 6@3 @flica gel; 0.5 -

white solid €l ectrosp ra(gu
5%(N%915i i drchtm@m@sw)oe yietd @ crddiresidue3whicheyas-dBisplyed in warm

el gt o b 00 FB) Wesadeg 200 dhe ey ipesLiguasgolisoted and rinsed
withl b{heﬂ@tﬁa&ﬂ@ﬁﬂw&ammtabxh ok whitaéstidQN1Big). N- ~- O 10

MS{(BlrestmsnBavnsﬁyﬂ OBy FardissHREWr Qs 4, 5- di hr oi soxazol - 5-yl ]
nethoxy}acetaldehyde (Intermediate 15, 170 ng, 0.57
mol ) was di ssolved in nethanol (3 nl).

Int&ahedisierB2; kerbBuyYl Ne$1-i(5)3-B-besnopyid@int By D-418-dilydfdisoxazol-5-
nmmol ) was added and the solution was stirred at room

viimethoxy tethid)- M methyiglycinatees t hen cooled to 0 C. Sodi um

tri acet oxyborohydride (193 nmg, 15NO 91 ) was
added, the cold bath was renpve A he Igft ure was
stirred for 2.5 hours, diluged h diebi or onet hane,
washed with sat yrat ed "8d6dium b¥car bonate, dried over

sodi um sulfateé%a@ﬂ eyaporated. The material was
purified by fla chifomat ography (silica gel, 20 to
100%ethy| acetate ip hexane) to give the title

onmpound as a thick yellow oil (160 ng). MS
{[(iséﬁeé’i Busmrafyl)iln-am) fdirofsoxazol-§ agataldehyde (Intermediate

15 ﬁg 2 1#%9 ﬁérzva%?z ﬁ/gg 01}2 5(1)1%818})013(5 mlg:I §arcosme z‘-g‘utyl ester

hy @bl eradeq8 10 ﬁ% hwoaﬁlﬁsmv@b la@d&Pdrid, th@EolfiG WHadIgirred at room
t her eof OR4A JO N N=NR3

5
tempREFEE For 15@1@56%@?@ eeded M‘b?ﬁ? herHugdr ac%m%gwﬁalydnde (193 mg,
O.9f¥r§1r1]cﬁ) wi¥ Euﬂyed, thS Y BTOTR J@/Xé temoved, and the mixture was stirred for 2.5 hours,

diluted with dichloromethane, washed with saturated sodium bicarbonate, dried over sodium

sulfate, and evaporated. The material was purified by flash chromatography (silica gel, 20 to
100% ethyl acetate in hexane) to give the title compound as a thick yellow oil (160 mg).
MS (electrospray): 429 (M+1) for C;3H6BrN304



fluoromet hyl, difluoronmethyl, trifluoronethyl,
nmet hyl t hi o, and (2-4C)al kynyl R2 and R3 are
w0 pbepeneent |y sel ected from hydrogen, fl uoro,PChiGBr@s/002059
and trifluoronmethyl; 10 R4 -1 selected from
cyanonet hyl , carboxynet hyl, -CH2C(O NR5R6 and
2-4C) al kyl [substituted by 1 or 2 substituents
Cla ependent |y sel ected from hydroxy, (1- 4C) al koxy,
1. (1- AGhatbey bfithé Frdduio )”ortﬁ hXacedi c le M8 pro-drug
-OC(O'R5, car boxy, c? NR5R6, -S(O) 2 -S(O)2|\PSRE
thereDNRSR6, - NHC( O) R5and NHS( O)2R5] R5 and R6 are
i ndependently sel ected from u% rogen, nethyl,
cycl opr opyl (optlonally 15 S titutedOn th msthyl)
car boxymet hyl N 6ptN onal y substituted

by 1 or 2 y ebect from
am no, (g*4¢ ' aI kM—a@ﬂ/ %L
car boxy, (1- 4C) al koxy and hyohﬁoxy, wher ei

(1-4C) al kyl am no or di-(1-4C)al kylamno gr oup may

optionally be substituted on (mhe (1-4C)al kyl chain

with carboxy); or R5 and R6 together with a nitrogen
wherginphi ch t hey are attached forma 4, 5 or 6 nenbered,

I t
R RO R IR ERORIGLN hPomeBR] oiitpont 2 i ng
fluabmethyi, ddfbeacethy1, yriﬂtﬁiremé'élgﬂ f methy BhioNurain@-4%, )aldgaylei n

R* Gl iteneuteat sHonod Bom lretia. FReig: Sgrodpe eRapppethy
R* ilg%eleet)éﬂ ?ﬁoﬁ?@y E’)j@m@th?( QirtRky 1%@%? QHQ@@)NWR@ Boding is

tionally substituted on” an avail abl e carbon or
2- 4{E)aﬂ<nyg Esubstitoted (oprlmr|20hub§;1tuetas mdepaglently seledtédfromAydroky, (1-

4C>§ﬁi°fyﬂ‘é5‘£¢>aﬁ‘r’§g@5 al é q&@%‘lﬁ%‘&%gﬁ% t’g’; g?%ﬁ??‘?@kgfgarboxy,
OO AT SO o

R’ ansl Rcare aindepomdenglw selgetad from loidoogens wathyl, wdhptomh@ptlonally
sub§t1tld%r Cvglﬁbg% l)g%)a %}yﬁq /1(%%16 (8% ﬂCECE(rylcéggtcl)cgnSa 19 %&bs%%lted by lor2

sub@ﬂil@éﬁf@ﬁﬁiébérﬁ@hﬂ sél6t€PfraRl £nisa| U -4@EIkpTanials, Uﬂ—(l-ﬂ@)aﬁk’fflammo
as clained in aim1 or aim?2, wherein R2

carbipe, (G s Aoy i beromy P oo an it depelylamino

ecofy S Do EOROAR BnbB B A C Bl ehatp S8 oY, cor
or R’sandll Rfi togethdriwifll @hitogen \ﬁhm‘h Z'heyoire ﬁﬂtza:ihaal i'hrnwh dr 8ion6 Iﬁlﬂembered

is selected from car box met ) NR5R6.. an
satyroted Bpigracyplyl §aePHER bfdcoa;t;alams A fgrctgg}ﬂcw(&tqr%%wt@ adition to the

SRRl SOOIy 353 €1 gy

optmnaﬂ)pbmcbpdn‘ced by mCEO)-lahd erherein a sulphur atom in the ring may optionally be

oxiflg 53 S S Qg GRE Surch e iy ntioRNEBr il o gple carbon

HiRoht6R (BoFidiEBR enesh Y whidhaeT £d RYAORALUES RARR thereb
o me?%é)?ll (gi:?dl (115?40 ) al Kyl (optionally saubst i tuted by eie Y

quaml‘nizect)ihys]t o1t Lidrd G)alkyl groups.

—;u-

2. A compound of formula (I) or a pharmaceutically-acceptable salt, or pro-drug thereof,
as claimed in Claim 1, wherein R' is selected from hydrogen, chloro, bromo, methyl and

fluoromethyl.
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i ndependently sel ected fromam no, (1-4C)al kylam no,
di - (1-40C) al kyl am no and hydroxy; wherein a
W@ 1004@)c@akkyl ami no or di-(1-4C) al kyl am no gr oupPEEEB2005/002059
optional |y be substituted on/6t5 the (1-4C)al kyl chain
wi th carboxy); or R5 and R6 together with a nitrogen
to which they are attached forma rphol ine or
3. b g PP B Ip D ShAPRy GV eBtRAt sl pepRyirue thereot
as cHi@bPin Claidd 1CRTRHY WHerfiaRA4hA RClate Plefendently selected from
pharmaceutical |l y-acceptabl e salt, or pro-drug thereof,
hyd@@ensnd flaprmed i n any one of the preceding O ains,
which is a conpound of fornula (la). RZ O R NR3 M %
(la) 7. A pro-drug of a conpound as clained in any one
4. of Absmg&ﬁw SIYSrRha (1) %r a pRErnhcetiday hoekpiadle gD dtipiondug thereof,
an antibacterial effect in a warm bl ooded ani mal which
as ctaompd is€lindnChimt2e of flpimg, sdetpimRi iveelegipddfqna ggrbgrymethyl,

-C}gﬁgamg‘?{f fa%g ﬁ%@gaWt[ggbé?ng?d @)’F g Qﬁbsﬁﬁlen{:sl 1ﬂﬁéﬁ%gdén[ﬂy selected
frorh /ARG (L-4 CRlk akyAARTRCANIES EBLR, -WHA(OYRA and -OC(O)R’].

hydrol ysabl e ester thereof. 30 WD 2005/116024 -77-

PCT/ GB2005/ 002059 9. A conpound of the invention as

ol ai . .
5 )b b A8 ) o LBt fy sl i, o ro-cog oo
as chyitedinyaabire of shepretdibngeOiaimé, ovhensie RAsnd R’ redhdepraddntly selected

frorg ﬂlgi&qggg,ierﬂel'{ﬁﬁylo%ﬁlgﬁg&%ﬁ%F&)@%&ﬂ%lgre%li’bsnt\éﬁ’%tgib% (z)irSZ substituents
ind(ﬂkg&éf?&%@ Lo RAGRPE RRC RIS thino0di-1104(akSlamino and hydroxy;
ydrol ysabl e ester thereof] h f a

I'n the manufactdre of '
whereidiadarg)elkibmins er idiv(1-A€)abkdamutoi gypuppmay gptionally be substituted on

Lbacteri.al .effect in a warm bl ooded aninmal. 11. A
the@ﬁ%t%éﬁ%@&ﬂl&c (B‘gil);ti on whi ch conprises a conpound
of e dndERbgetibr Qﬁt}ﬂé)niﬁjo?éﬂ@dﬂliliﬁh #Hy aed@tahedtodnBmérpholine or
to 6, or a pharmaceutical [y-acceptable salt or an
pipérazing ving, dpjignadlysdblittedsvid 2 medy gfoupand a
phar maceutical | y-acceptabl e diluent or carrier. 12. A
pharmaceuti cal conposition as claimed in claim11,
6. Wheneighpoahd of FRRN (1) & pleempsdutiesyracepiableahlt,wt ppé-deug thereof,
conpound of the fornula (1) and an, antibacterial agent
as cigimpd & amsonggiithespregrding é@émﬁ,imc%ﬁcﬁ epppund of fogmula (la).
phar maceuti cal conposition as,claimed in claim12,
wherein said conposition coﬁ% i ses a gonbination of a
conmpound of thef'Q
active 0

antrpacteri al agent

N\—a/ N=N
? N\)\
R = R’

R4/

(1)
7. 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

hydrolysable ester thereof.
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agai nst gram negative bacteria. 20 14. A process for

the preparation of a conpound of fornula (I) as
web@sire®24 n claim 1l or pharmaceutically accepe@bGe2005/002059

salts or in-vivo hydrolysable7%3ters t hereof , which

process conprises a process a) to (1); and thereafter

i f necessary: .j,) .remvi ng .an rotectin rou
9. 11 ) ARGERRRGd ot Ikt iEngn A sRmischhang S PR D 6,50
phﬁﬁﬁé@itﬁé&l@}hla&:eﬁﬁlb%rshlt &dLo h}bdrb])ysafHPé Bltédhéreof, for use as a
pharmaceuti cal | y-acceptabl e salt; wherein sai d

meélcémé@tses (a) to (1) are as follows (wherein the
vari ables are as defined in Caim 1 unless otherw se
stated): a) by nodifying a substituent in, or

10.1 nt AU ¢ @n‘ip@lﬂﬁﬂ of thehvdnfib agslaihel mCaemu B€lclafms Bfb 6, 0ora
the invention ?/ reacti on of one part_ of
phwmw soﬁcqvemahiﬂ salt( enip-vivehlsrdsplysable §St%r theravf iythg rna?@yfacﬂlre of

oS Honl A 8L S A 98 R i
PCT/ GB2005/ 002059 -78 X (wherein Y is an ether or

f t I d.d t h f h that th
p; Pf%dlgh%prgﬁ!éi}gpa Cg’rélll?ésalﬁlgt\é}?vg%ggscr()fer}%é%ﬁ%gg}pp ﬁ)é theeinvention as

cla{?ﬂ(&% 19%'&_1%%n9 gf‘aﬁrms%zﬁo% Ny a?harrﬁ‘ac%{ltgaw NC&%M %I‘N)r n-V1V0
hydﬂc]ysme estel@hbtebf Ainda /phﬁ'macéiﬁloall)oiaﬁceptable d11uent or carrier.

12. A pharmaceutical composition as claimed in claim 11, wherein said composition
comprises a combination of a compound of the formula (I) and an antibacterial agent active

against gram-positive bacteria.

13. A pharmaceutical composition as claimed in claim 12, wherein said composition
comprises a combination of a compound of the formula (I) and an antibacterial agent active

against gram-negative bacteria.

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
comprises a process a) to (1); and thereafter if necessary:

1) removing any protecting groups;

it) forming a pro-drug (for example an in-vivo hydrolysable ester); and/or

iii) forming a pharmaceutically-acceptable salt;

wherein said processes (a) to (1) are as follows (wherein the variables are as defined in Claim
1 unless otherwise stated):

a) by modifying a substituent in, or introducing a substituent into another compound of
the invention;

b) by reaction of one part of a compound of formula (II) (wherein X is a leaving group

useful in palladium [O]coupling) with one part of a compound Ila, again with a leaving group



c) by reaction of a pyridyl-phenyl carbamate

derivative (I1l) with an appropriately substituted
w@i05an®24 0 f orm an oxazol i di ngne ring; R2 O NedU/GBR005M802059

RZN=N Y- NHO2R -- O \ /~87 \ N"\R N RY NN

~O 10 (II'l) 3 O or by variations on this process in

X (Whéﬁ‘ja nC‘P i ;;}1 th& (Q%g&tt%nﬁ sell %@%ﬁa@ﬁ% tﬁ)é?e §u§19 %?Fh%?gg%rgg;&)(enyl

an ne. or/a OXI ra 'S replra
bond r@tacegthe\phble)rltx aﬁiﬁgﬁﬁdyl-XE bdfticH( O optionally
protected) CH2R a where X is a displ aceabl e group; OAc
NN BR\L ) RLRZ RZ OY O\ \ \ / N CHzZPh Base O'

is a Fpl aceabl e subst I'tuent with a corrpound of the
a (V): ON X5 Y wherein X is a replaceable
substituent q@nd wherein Y is as herei nbe{{pg)e def i ned;
0S

wherein the substituents X and X are c en to be
Qt’ I ary pairs of substituents known in the art
Y e\sui/tadM¥eas ¢onpl enent ary substrat esgt or
coupl iNg~reactions|catal ysed byytra ion net al/ﬁ\
such as palladium Q); .e) by reacti
, 3-pyridyl phenyl bi atyl al dehy ' ' 0§ orfh N=N
R\an isoRazoline ring at the undevel oped he& roaryl%,\j\)\w

iti 0

| \)\/N\)\R

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

substituted oxirane to form an oxazolidinone ring;

o—N 7\ Q\/N\)\R
\ NHCO,R —» N N
o~ N R'
- a m -
N=
10 {m

or by variations on this process in which the carbamate is replaced by an isocyanate or by an
amine or/and in which the oxirane is replaced by an equivalent reagent X-CH,CH(O-

optionally protected)CH,R1a where X is a displaceable group;
OAc N=N

2
" R R2 O»\
o~ Base ~N
v Y N NHCO,CH,Ph v 27N/ \ NG NN
N= \ N= N\)\R1
R =3

15



ROHR3 R(VI) (VII) R2 1. NBS/Base ON ~ ~ O N=N
--~ YN NRL 2. ~Y R3 15 or by variations on this
w@e@sas®24 n whi ch the reactive internedi ate (aPei/GBR006/002059
oxide VII") is obtained ot heP -t han by oxi dation of an
oxiOrre (M1); WD 2005/116024 -80- PCT/ GB2005/ 002059 R2
N-.N ~- O N=N N R1 VII'") f) by formation
(d) 3y1ﬁ€ﬁ%tl%(?f%ﬁ830}lpﬂ8%\¥wa§%¥ itably func%/i onal i sed
intermediate in which gthe isoxazol e-pyridyl -phenyl
ring systemis already forned; {Leaving group LG =
N R_ =N (ii) ONO
1 GNPNR' W N) - R
Base M tsunobu raction,RZ 0 (Leaving group = N e.g.
phosphi ne oxide O ~}-RO N=N generated in situ) YJ/
N NNN/~RL R3' RR2 05%10\\ ON/ \ - JOON/ \
" 1-ONNR NR1 N )

where X is a replaceable substituent with a compound of the formula (V):

N
Y

V)

wherein X’ is a replaceable substituent and wherein Y is as hereinbefore defined; wherein the

substituents X and X’ are chosen to be complementary pairs of substituents known in the art
to be suitable as complementary substrates for coupling reactions catalysed by transition

10 metals such as palladium(0);

e) by reaction of a 3-pyridylphenylbiaryl aldehyde derivative (VI) to form an isoxazoline

ring at the undeveloped heteroaryl position;

R2 o RR o)
H,N—OH
9 2 Ho~N »\o =
7 \ N»\O N=N ——m N/ N\ N N—N
H N= \/K/f\i\/)\w o= \/K/N\)\R’
R R
(V1 | (Vi) _
R o
1. NBS/Base OfN\ 7\ N»\O N=N
—_— ! 1
Y N= N\)\R
2. AY R®

15
or by variations on this process in which the reactive intermediate (a nitrile oxide VII’) is

obtained other than by oxidation of an oxime (VII);




YN\ / ~N

O /0 SAY R1 /
W@rooanWo2zR 2 l kyl, aryl o%h_al 0 O %N R1 CrQI/BID05/002059

Nr YNO5 WO 2 5/ 116024° / GB2005/ 002059 -81 Q)

by cycloaddition via the azide to acetylenes; R2 O R2

e.g. QuSHA.5H20, 0.1-3 nole% N Y p-N/ NNsodlum

ascorbate,| 0.5-15 nol e% /' N QN=N \\"_ 3 (t{BucH

1 \' R3 3 Rl both sane R Heat R11
o) 1 11l or RL or R RY = alkyl
z

Rs

or EtOH) and/or H2Q R3 roo tenperature - Rl

h) by readtipg—am & zoI mond§

1, 1- di hal gket one s\|_f ghyl\ + G R
O NNHSO2( Ar yl yl) | O N=N

Yom N \| ~N8 YN NiRRL 5R3R3|)forR1as;a
4-hal o substituent, by reacting azi donethyl
oxazol i di mones with hal ovi nyl sul fonyl chlorides; 00

R2 O Halogen\ C R2 ~10 - N~o ~ \ N N=N
(VIr*)

] by formation of the triazole ring from a suitably functionalised intermediate in which

the isoxazole-pyridyl-phenyl ring system is already formed;

(Leaving group LG =e.g.
mesylate,iosylate etc)
N 3 (i) N R O
0 7\ o o” / \

Y N= N\/K,OH Y N\)\/LG

=N
T\G\)\W Base

Mitsunobu reaction R

(Leaving group = ,N —
e.g. phosphine oxide o 7\ N O N=N
generated in situ) Y. N= \/K/N \)\R
R1
3 Ny o NN R

RN
R, both same ‘
Heat
\\// )
S 100
o z <

Y = alkyl or aryl 2
Z = alkyl, anyl or halo R 3\\ N R
e

Y
O
A
Z
X
=
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Y\~-N3 YN3N,,Z "halogen R3 R 10 j) by
enanti osel ective esterase hydrolysis of a racemc
worRoost@2of esters at that pro-chiral centre, PEUIIEB2008/002059
the unwanted i somer may be réddycled. R2 O R2 O\\\\ O
N~O N=N lipase O NI_O NN RCOON HONR3IR3 1. [H
2. Esterification + RZ /| N ONN R2~OO \ O0N
g) by cyqmaddopvia theyzideNe RPesYleReSTH N+ 2. Racemisation R R3

O 1 5 2 2
R Q e.g. CuS0,.5H,0, 0.1-3 mole% N R O»\
O’N\ 7\ »\O sodium ascorbate, 0.5-15 mole% 07y /7 \ NG, N=N
N = AN~
Y N= \)\,Na (t+-BuOH or EtOH) and/or H,0 Y N 3 N Z R
R3 room temperature, R
=—FR'

h) by reacting aminomethyloxazolidinones with 1,1-dihaloketone sulfonylhydrazones;

cl
R1
cl
R} ol NNHSO, (Aryl or alkyl) % 0
o™N_ \ N»\JO\/ : 0Ny /N o N=N
N /
Y = N _
R : Y M %N\)\R1

i) for R; as a 4-halo substituent, by reacting azidomethyl oxazolidinones with

halovinylsulfonyl chlorides;

()»\
oYy
N\)\halogen

j) by enantioselective esterase hydrolysis of a racemic mixture of esters at that pro-chiral

centre, wherein the unwanted isomer may be recycled.

R ol R} o
_N )\ ~N »\
o) o = % o =
an e D O iy W I8
RCOO N= N\)\R —————> HO N= N\)\R‘
R R
1.[H] T 2. Esterification +
R Q
~N
N ) 3\\ 1.10] >~ N»\O N=N
0/\ / \ N (0] 5\]=N <___ RCOO\\\\v N= . %N / R1
H = \&,N r' 2. Racemisation R
. a

o



